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ʇʈɽɼʀʉʃʆɺʀɽ 

 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ! 

 

ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʨʘʥʩʧʦʨʪʘ  

çʊʨʘʥʩʪʝʭʥʠʢʘè ʙʣʘʛʦʜʘʨʠʪ ʫʯʘʩʪʥʠʢʦʚ II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘè ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʳ. 

ɺ 2016 ʛʦʜʫ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʤʝʨʦʧʨʠʷʪʠʡ ɹʝʣʦʨʫʩʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʝʜʝʣʠ, ʥʘ ʪʦʨʞʝʩʪʚʝʥʥʦʤ ʦʪʢʨʳʪʠʠ ʢʦʪʦʨʦʡ ʟʘʤʝʩʪʠʪʝʣʝʤ 

ʇʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ɸ.ʅ. ʂʘʣʠʥʠʥʳʤ ʠ ʄʠʥʠʩʪʨʦʤ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ɸ.ɸ. ʉʠʚʘʢʦʤ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʢʦʥʦʤʠʢʠ, ʥʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʵʪʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʫʯʰʠʝ ʤʠʨʦʚʳʝ ʧʨʘʢʪʠʢʠ ʜʣʷ ʥʘʨʘʱʠʚʘʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʦʪʦʢʦʚ, ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʪʦʚʘʨʦʚ, ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʫʪʚʝʨʞʜʝʥʳ ʜʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦ-

ʢʫʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʣʦʛʠʩʪʠʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʛʣʘʚʥʳʝ ʚʝʢʪʦ-

ʨʳ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ï ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘ 2016ï

2020 ʛʦʜʳ ʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʠ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 2016ï2020 ʛʦʜʳ.  

ʉ ʫʯʝʪʦʤ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʉʪʨʘʪʝʛʠʠ ʠʥ-

ʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ ʠ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ ʧʨʘʢʪʠʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɹʝʣʘʨʫʩʠ. ʉʦʚʤʝʩʪʥʦ ʩ ʂʠʪʘʝʤ ʚ ʨʘʤ-

ʢʘʭ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʐʝʣʢʦʚʦʛʦ ʧʫʪʠ 

ʩʦʟʜʘʝʪʩʷ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʧʘʨʢ çɺʝʣʠʢʠʡ ʢʘʤʝʥʴè, ʛʜʝ ʢʨʦʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʚʘʨʦʚ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴʩʷ ʫʩʣʫʛʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʛʨʫʟʦʚ. 

ʕʢʦʥʦʤʠʯʥʳʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ çʟʝʣʝʥʦʡè ʵʢʦʥʦʤʠʢʠ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ. ʈʘʙʦʪʳ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʚʦʜʷʪʩʷ ʠ ʚ ɹʝʣʘʨʫʩʠ. ʆɸʆ çʄɸɿè ʦʩʚʦʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʨʷʜʘ ʤʦʜʝʣʝʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʢʦʤʧʨʠʤʠʨʦʚʘʥ-

ʥʳʡ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ. ʆɸʆ çʋʧʨʘʚʣʷʶʱʘʷ 

ʢʦʤʧʘʥʠʷ ʭʦʣʜʠʥʛʘ çɹʝʣʢʦʤʤʫʥʤʘʰè ʧʨʦʚʦʜʠʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢ ʚʳʧʫʩʢʫ ʵʣʝʢʪʨʦʙʫʩʦʚ. 

ɻʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʘ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʥʘʫʯʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ. ʆʩʦʟʥʘʚʘʷ ʵʪʦ, ʦʨʛʘʥʠʟʘʪʦʨʳ II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ ʥʘʫʯ-

ʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘè ʧʦʩʪʘʨʘʣʠʩʴ ʩʦʙʨʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʩʝʤ ʚʘʞʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 
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ʪʨʘʥʩʧʦʨʪʘ ʚʦʧʨʦʩʘʤ (ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʚʪʦʥʦʤʥʳʝ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʦʯʥʳʤ ʧʨʦ-

ʮʝʩʩʦʤ; ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ; 

ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ; 

ʢʘʜʨʦʚʦʝ ʠ ʥʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ). ʉʯʠʪʘʝʤ, ʵʪʦ 

ʫʜʘʣʦʩʴ. 

ɺ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʫʯʝʥʳʝ, ʘʩʧʠʨʘʥʪʳ ʠ ʤʘʛʠʩʪʨʘʥʪʳ, 

ʥʘʫʯʥʳʝ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʥʠʢʠ, ʩʧʝʮʠʘʣʠʩʪʳ-ʧʨʘʢʪʠʢʠ ʠʟ ɹʝʣʘʨʫʩʠ, 

ʇʦʣʴʰʠ, ɻʨʝʮʠʠ, ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʈʦʩʩʠʠ. ʅʝʩʦʤʥʝʥʥʦ, ʩʦʩʪʦʷʚʰʠʡʩʷ ʦʙʤʝʥ 

ʦʧʳʪʦʤ ʩʪʘʥʝʪ ʧʦʣʝʟʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. 

ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ ʙʫʜʫʪ ʚʢʣʶʯʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʅʘʫʯʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʠ ʈʦʩʩʠʡʩʢʠʡ ʠʥʜʝʢʩ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ɹʝʣʦʨʫʩʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʝʜʝʣʠ ʚ ʦʢʪʷʙʨʝ 

2017 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʪʨʝʪʴʝʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʈʘʩʩʯʠʪʳʚʘʝʤ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʝʝ ʜʦʢʣʘʜʯʠʢʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʪʝʤʘʪʠʢʠ. 

ɺʳʨʘʞʘʝʤ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ 

ʠ ʥʘʜʝʝʤʩʷ ʥʘ ʧʣʦʜʦʪʚʦʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 

 

ʆʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ 
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țȯȴɀȲɉ 1. șȯȺȻȹȯȴȼȲȬȷɅȯ ȷȪȹȺȪȬȵȯȷȲɉ 

ȺȪȱȬȲȼȲɉ ȼȺȪȷȻȹȸȺȼȪ  

Ȳ ȼȺȪȷȻȹȸȺȼȷȸȳ ȮȯɉȼȯȵɆȷȸȻȼȲ,  

ȪȬȼȸȷȸȶȷɅȯ Ȳ ȫȯȻȹȲȵȸȼȷɅȯ  

ȼȺȪȷȻȹȸȺȼȷɅȯ ȻȺȯȮȻȼȬȪ 
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ʋɼʂ 629.113.585 
 

ʃʷʭʦʚ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ,  
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 
ɸʣʝʰʢʦ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ, 
ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 
ʠʥʩʪʠʪʫʪ ʪʨʘʥʩʧʦʨʪʘ çʊʨʘʥʩʪʝʭʥʠʢʘè (ɹʝʣʘʨʫʩʴ, ʄʠʥʩʢ), 
e-mail: march@tut.by, 220005, ʛ. ʄʠʥʩʢ, ʫʣ. ʇʣʘʪʦʥʦʚʘ, 22 

 
ʇʆɺʓʐɽʅʀɽ ʊʈɸʅʉʇʆʈʊʅʓʍ ʂɸʏɽʉʊɺ  

ʕʃɽʂʊʈʆɹʋʉʆɺ ɿɸ ʉʏɽʊ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɻʀɹʈʀɼʅʓʍ 
ʅɸʂʆʇʀʊɽʃɽʁ ʕʅɽʈɻʀʀ 

 
ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 
ʛʦʨʦʜʩʢʠʭ ʵʣʝʢʪʨʦʙʫʩʦʚ ʛʠʙʨʠʜʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ, ʚʢʣʶʯʘʶʱʠʭ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫ-
ʣʷʪʦʨʳ ʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʙʫʩʳ; ʣʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ; ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ; ʢʦʤʧʴʶ-
ʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʜʣʷ 
ʵʣʝʢʪʨʦʙʫʩʦʚ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʭʨʘʥʠʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʵʥʝʨʛʠʠ. ʆʜʥʘ-
ʢʦ ʠʭ ʟʘʨʷʜʢʘ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʜʣʷ ʧʨʠʝʤʣʝʤʦʡ ʜʠʥʘʤʠʢʠ ʨʘʟʛʦʥʘ 
ʵʣʝʢʪʨʦʙʫʩʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʷʪʴ ʚʩʶ ʵʥʝʨʛʠʶ ʚ ʨʝʞʠʤʝ ʨʝʢʫʧʝʨʘʮʠʠ 
ʪʨʝʙʫʝʪʩʷ ʠʭ ʙʦʣʴʰʘʷ ʤʘʩʩʘ. ʉʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ, ʦʙʣʘʜʘʷ ʩʧʦʩʦʙʥʦʩʪʴʶ 
ʩʦʭʨʘʥʷʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʠʶ, ʧʦʟʚʦʣʷʶʪ ʦʪʜʘʚʘʪʴ 
ʙʦʣʴʰʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʅʘ ʦʩʥʦʚʝ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʮʝʥʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʠʙʨʠʜ-
ʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʵʣʝʢʪʨʦʙʫʩʦʚ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʙʫʩʘ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦ-
ʪʘʭ [1, 2]. ɺ ʤʦʜʝʣʠ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʪʠʧʘ ʥʘʢʦʧʠʪʝʣʝʡ: 
ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʠ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ.  

ɿʘʨʷʜ-ʨʘʟʨʷʜ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʘʤʠ: 

( )g cpcc ei i i i
P P P Ph= - -

  

1c c ci i i tE E P= +
- DÖ

 
2

min2 c cc ii
C UEU +=

 

ʛʜʝ i ï ʰʘʛ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ; Pgi ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝ-
ʩʢʦʛʦ ʛʝʥʝʨʘʪʦʨʘ; Pci ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ ʩʫʧʝʨ-
ʢʦʥʜʝʥʩʘʪʦʨʦʚ; Pei ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ-ʛʝʥʝʨʘʮʠʠ 
ʵʥʝʨʛʠʠ ʪʷʛʦʚʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ; ɖc ï ʂʇɼ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ; Pcpi ï 
ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʥʝʨʛʠʠ; Eci ï 
ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʟʘʧʘʩʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ; Eci-1 ï ʧʨʝʜʳ-
ʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʟʘʧʘʩʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ; æt ï ʰʘʛ ʚʨʝʤʝʥʠ 
ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ; Uci ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦ-
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ʨʘʭ; ʉ ï ʝʤʢʦʩʪʴ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ (ʌʘʨʘʜʳ); Ucmin ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʟʨʷʜʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʳʭʦʜʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʠʟ ʩʪʨʦʷ ʧʨʠ ʟʘʨʷ-
ʜʝ-ʨʘʟʨʷʜʝ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʤʦʜʝʣʠ ʚʳʧʦʣʥʷʶʪʩʷ 
ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʫʨʦʚʥʶ ʥʘʧʨʷʞʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ: 

max max
,c c c ci i
ʧʨʠU U U U= ²  

min min
,c c c ci i
ʧʨʠU U U U= ¢

 

max
0,c ci ci
ʧʨʠUP U¢ ²

 

ʛʜʝ Ucmax ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʟʘʨʷʜʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. 
ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʦʪ ʧʝʨʝ-

ʛʨʝʚʘ ʜʝʡʩʪʚʫʝʪ ʫʩʣʦʚʠʝ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʟʘ-
ʨʷʜʝ-ʨʘʟʨʷʜʝ: 

max max
sign( ),c c c c ci i i

ʧʨʠP P P I I= Ö ²
 

c c ci i iUI P=
 

ʛʜʝ Icmax ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. 
ɺ ʧʨʠʤʝʥʷʝʤʦʤ ʘʣʛʦʨʠʪʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʧʦʜ-

ʢʣʶʯʝʥʠʝ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʷʭ 
ʧʦʣʥʦʛʦ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ. ɿʘʨʷʜ-ʨʘʟʨʷʜ ʘʢʢʫʤʫʣʷʪʦʨʦʚ 
ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʘʤʠ: 

( )g apaa ei i i i
P P P Ph= - -

  
 

,0 c cmin cia cmaxii
Uʧʨʠ U ʠU UP = ¢ ²

 

1

ai
a ai i

ai

P
tA A

U
= +

- DÖ

 

( )iai
DoDU F=

  

100%i
i

a

A
DoD

A
= Ö

 

ʛʜʝ Pai ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ; ɖa ï 
ʂʇɼ ʘʢʢʫʤʫʣʷʪʦʨʦʚ; Papi ï ʤʦʱʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʥʝʨ-
ʛʠʠ; Ai ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʝʤʢʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ; DoDi ï ʪʝʢʫʱʘʷ ʩʪʝʧʝʥʴ 
ʨʘʟʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ; Aa ï ʥʦʤʠʥʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʦʚ (Aʯ); 
F(DʦDi) ï ʟʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʘʭ ʦʪ ʩʪʝʧʝʥʠ ʝʛʦ ʨʘʟʨʷ-
ʜʘ (ʟʘʜʘʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ); 
DʦDi ï ʪʝʢʫʱʘʷ ʩʪʝʧʝʥʴ ʨʘʟʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ; Uai ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ 
ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʘʭ. 

ʃʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʠʤʝʶʪ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝ-
ʩʪʚʘ ʮʠʢʣʦʚ ʩʨʘʙʘʪʳʚʘʥʠʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟ ʩʥʠʞʝʥʠʷ-ʧʦʚʳʰʝʥʠʷ ʪʝʢʫʱʝ-
ʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʠ ʧʨʝʚʳʰʝʥʠʷ ʤʦʱ-
ʥʦʩʪʠ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ. ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʥʳʤ ʚ 
ʨʝʩʫʨʩʝ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ɼʘʥʥʳʝ ʫʩʣʦʚʠʷ ʦʧʠʩʘʥʳ ʬʦʨʤʫʣʘʤʠ: 

,a amax a amaxi i
ʧʨʠU U U U= ²

 

,a amin a amini i
ʧʨʠU U U U= ¢
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0,a ai amaxi
ʧʨʠUP U= ²

 

0, amina ai i
ʧʨʠ UUP ¢=

 

ʛʜʝ Uai ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʟʘʨʷʜʘ-ʨʘʟʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ; 
Uamax ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ; Uamin ï 
ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʟʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʧʨʠ ʟʘʨʷʜʝ-ʨʘʟʨʷʜʝ: 

,a a aa a aai aii i
ʧʨʠCz U UP A P CzA Ö Ö= Ö Ö ² ,

 

,a a aa a aai aii i
ʧʨʠCr U UP A P CrA- Ö Ö=- ÖÖ ¢ ,

 

ʛʜʝ Cra ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʨʷʜʘ; Cza ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʢʩʠ-
ʤʘʣʴʥʦʛʦ ʟʘʨʷʜʘ (ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ 
ʘʢʢʫʤʫʣʷʪʦʨʳ). 

 
 

ʎʠʢʣʦʛʨʘʤʤʘ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ: 
l0 ï ʨʘʟʛʦʥ; l1 ï ʨʝʞʠʤ ʧʦʜʜʝʨʞʘʥʠʷ ʩʢʦʨʦʩʪʠ; l2 ï ʚʳʙʝʛ; l3 ï ʨʝʢʫʧʝʨʘʪʠʚʥʦʝ  

ʪʦʨʤʦʞʝʥʠʝ; l4 ï ʨʝʢʫʧʝʨʘʪʠʚʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʩ ʪʦʨʤʦʞʝʥʠʝʤ ʨʘʙʦʯʝʡ ʩʠʩʪʝʤʦʡ  

(ʉʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʠ ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ.) 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʜʣʷ ʵʣʝʢʪʨʦʙʫʩʘ ʜʣʠʥʦʡ 12 ʤ ʠ ʧʦʣ-

ʥʦʡ ʤʘʩʩʦʡ 18 ʪ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʙʳʣʘ ʚʳʙʨʘʥʘ 

180 ʢɺʪ. ʇʨʦʪʦʪʠʧʦʤ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʵʣʝʤʝʥʪʳ ʬʠʨʤʳ 

Maxwell Technologies, ʘ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ï ʣʠʪʠʡ-ʪʠʪʘʥʘʪʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ 

ʬʠʨʤʳ Toshiba. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʜʣʷ ʫʯʘʩʪʢʦʚ ʜʦʨʦʛʠ ʩ ʨʘʩ-

ʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʦʩʪʘʥʦʚʢʘʤʠ 300, 500, 900 ʠ 2000 ʤ. ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʮʠʢʣʦʛʨʘʤʤʘ ʨʘʙʦʪʳ ʵʣʝʤʝʥʪʦʚ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʙʫʩʘ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʙʨʠʜʥʦʛʦ ʥʘʢʦʧʠ-

ʪʝʣʷ ʵʥʝʨʛʠʠ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʵʣʝʢʪʨʦʙʫʩʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʜʚʠʞʝʥʠʷ ʧʦ ʤʘʨʰʨʫʪʫ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʝʤʢʦʩʪʴ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦ-

ʨʦʚ 10 ʌ. ʉʦʚʤʝʩʪʥʦʝ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʢʨʘʪʠʪʴ ʤʘʩʩʫ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʜʦ ʜʚʫʭ ʨʘʟ (ʥʘ 300ï350 ʢʛ) ʧʨʠ ʦʙʝʩ-

ʧʝʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʩʢʦʨʝʥʠʷ ʧʨʠ ʨʘʟʛʦʥʝ ʵʣʝʢʪʨʦʙʫʩʘ. ʄʘʩʩʘ ʧʨʠʤʝ-

ʥʷʝʤʳʭ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʠ-

ʥʦʡ ʤʘʨʰʨʫʪʘ. 
 

1. ʃʷʭʦʚ ʉ.ɺ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʘʚʪʦʙʫʩʦʚ // ʄʝʭʘʥʠʢʘ ʤʘʰʠʥ, ʤʝʭʘʥʠʟʤʦʚ ʠ 
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2. ʃʷʭʦʚ ʉ.ɺ., ʉʥʠʪʢʦʚ ɸ.ɻ., ʄʠʭʘʡʣʦʚ ɺ.ɺ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʛʠʙʨʠʜʥʦʡ ʩʠʣʦ-

ʚʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʪʠʧʘ ʚ ʛʦʨʦʜʩʢʦʤ ʮʠʢʣʝ ʜʚʠʞʝʥʠʷ ʘʚʪʦʙʫʩʘ  // ʀʥʥʦʚʘʮʠʠ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ï 2015 : ʩʙ. ʥʘʫʯ. ʪʨ. ʄʅʊʂ. ʄʠʥʩʢ, 2015. ʉ. 109ï112. 
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ʇʨʦʣʠʩʢʦ ɽʚʛʝʥʠʡ ɽʚʛʝʥʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

e-mail: prolisko@mail.ru, 

ʐʫʪʴ ɺʘʩʠʣʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  

e-mail: lucking@mail.ru, 

ɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʝʣʘʨʫʩʴ, 

ɹʨʝʩʪ), 224017, ʛ. ɹʨʝʩʪ, ʫʣ. ʄʦʩʢʦʚʩʢʘʷ, 267 

 

ʅʆɺʓʁ ʊʀʇ ɺʓʉʆʂʆʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆɻʆ  

ʆɹʑɽʉʊɺɽʅʅʆɻʆ ɻʆʈʆɼʉʂʆɻʆ ʊʈɸʅʉʇʆʈʊɸ 

 
ʇʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʡ ʢʦʥʚʝʡʝʨʥʦʡ ʧʝʨʝ-

ʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʙʘʟʝ ʤʦʙʠʣʴʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʨʦʙʦʪʦʚ, ʩʦʙʠʨʘʝʤʳʭ ʚ ʢʘʨʘʚʘʥʳ ʧʦ ʢʘʩ-

ʩʝʪʥʦʤʫ ʧʨʠʥʮʠʧʫ. ɼʘʥʥʳʡ ʪʠʧ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʦʙʠʣʴ-

ʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ, 

ʪʘʢ ʢʘʢ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʥʝ ʫʩʪʫʧʘʝʪ ʤʝʪʨʦ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ; ʧʘʩʩʘʞʠʨʦʧʦʪʦʢ; ʦʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

 

ʀʜʝʷ ʩʘʤʦʫʧʨʘʚʣʷʝʤʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʦʚʩʝʤ ʥʝ ʥʦʚʘʷ ï ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ ʜʘʚʥʦ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʧʨʦʝʢʪʳ ʧʦ ʨʘʟ-

ʨʘʙʦʪʢʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʩʪʝʧʝʥʥʦ ʚʭʦʜʷʪ ʚ ʥʘʰʫ ʞʠʟʥʴ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʠʩʪʝʤ (ʊʉ). ʂ ʢʘʪʝʛʦʨʠʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʊʉ ʤʘʩʩʦʚʦʡ ʧʝʨʝʚʦʟ-

ʢʠ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʦʪʥʦʩʠʪʩʷ ʤʝʪʨʦ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʊʉ, ʛʜʝ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʘʪʨʘʪ ʫʭʦʜʠʪ ʥʘ ʧʨʦʢʣʘʜʢʫ ʧʦʜʟʝʤ-

ʥʳʭ ʣʠʥʠʡ. ʄʝʪʨʦ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʊʉ:  

- ʥʘʣʠʯʠʝ ʚʳʜʝʣʝʥʥʦʡ ʣʠʥʠʠ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʘʥʥʳʤ 

ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʘ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʧʫʩʢʘʪʴ ʜʨʫʛʠʝ ʧʦʪʦʢʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; 

- ʤʠʥʠʤʘʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ 

ʥʘ ʧʫʪʠ ʜʚʠʞʫʱʝʛʦʩʷ ʚʘʛʦʥʘ; 

- ʚʩʝʧʦʛʦʜʥʦʩʪʴ; 

- ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ; 

- ʵʢʦʣʦʛʠʯʥʦʩʪʴ; 

- ʙʳʩʪʨʦʪʘ ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ. 

ɿʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʧʦʩʪʦʨʦʥʥʝʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʧʫʪʠ ʤʝʪʨʦ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ, ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ ʧʫʥʢʪʘ ɸ ʚ ʧʫʥʢʪ ɹ. ɿʘʜʘʯʘ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ ʤʝʪʨʦ, ʠ ʧʨʠ ʵʪʦʤ 

ʥʝ ʪʨʘʪʠʪʴ ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʟʝʤʥʳʭ ʪʦʥʥʝʣʝʡ.  

mailto:prolisko@mail.ru
mailto:lucking@mail.ru
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ʄʦʞʥʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʠ ʧʨʝʜ-

ʣʦʞʠʪʴ ʨʝʰʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. 

1. ʆʪʩʫʪʩʪʚʠʝ ʦʞʠʜʘʥʠʷ ʥʘ ʩʚʝʪʦʬʦʨʘʭ. ɹʣʘʛʦʜʘʨʷ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʟʝʣʝʥʳʝ ʢʦʨʠʜʦʨʳè ʜʣʷ 

ʧʨʦʧʫʩʢʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ. ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫ-

ʪʝʤ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʩʚʝʪʦʬʦʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʪʨʘʥʩʧʦʨʪʦʤ. ʂ 

ʧʨʠʤʝʨʫ, ʵʣʝʢʪʨʦʢʘʨ ʤʦʞʝʪ ʧʦʜʦʙʨʘʪʴ ʪʘʢʫʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʧʨʠ ʢʦʪʦ-

ʨʦʡ ʢ ʙʣʠʞʘʡʰʝʤʫ ʩʚʝʪʦʬʦʨʫ ʦʥ ʧʦʜʲʝʜʝʪ ʥʘ ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ. ʊʘʢʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʩʣʦʞʥʳʭ ʧʝʨʝʢʨʝʩʪʢʦʚ ï ʣʦʢʘʣʴ-

ʥʳʡ ʧʦʜʟʝʤʥʳʡ ʧʫʪʝʧʨʦʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʧʝʨʝʢʨʝʩʪʢʘ. 

2. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʜʦʩʪʠʛʘʝʪ-

ʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʙʘʪʘʨʝʷʭ. ʀʭ ʟʘʨʷʜʢʘ 

ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʥʘ ʢʦʥʝʯʥʳʭ ʩʪʘʥʮʠʷʭ, ʪʘʢ ʠ ʥʘ ʦʩʪʘʥʦʚʦʯʥʳʭ 

ʧʫʥʢʪʘʭ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦ ʤʘʨʰʨʫʪʫ. 

3. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʧʨʝ-

ʧʷʪʩʪʚʠʡ ʜʣʷ ʜʚʠʞʝʥʠʷ. ʇʣʘʥʠʨʫʝʪʩʷ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʥʘ ʧʫʪʠ ʩ ʧʦʤʦ-

ʱʴʶ ʦʛʨʘʞʜʝʥʠʡ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʙʦʣʴʰʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

4. ʉʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɺ ʧʝʨʩʧʝʢʪʠʚʘʭ ï ʩʦʟʜʘʪʴ 

ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʥʘʣʠʯʠʷ ʚʦʜʠ-

ʪʝʣʷ ʚ ʢʘʙʠʥʝ, ʧʦʜʦʙʥʦ ʧʘʩʩʘʞʠʨʩʢʦʤʫ ʣʠʬʪʫ, ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦ-

ʟʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ. 

5. ʉʦʢʨʘʱʝʥʠʝ ʰʫʤʘ ʦʪ ʩʪʳʢʦʚ ʨʝʣʴʩ. ɼʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʙʝʩʰʦʚʥʦʛʦ ʧʦʣʦʪʥʘ, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʧʫʪʷʭ. 

ʀʜʝʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʧʦʜʪʦʣʢʥʫʣʘ 

ʥʘ ʨʝʰʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʘʛʦʥʘʤ ʚ ʧʦʝʟʜʝ ʦʪʜʝʣʷʪʴʩʷ ʦʪ ʦʩʥʦʚʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʫʩʪʨʝʤʣʷʪʴʩʷ ʥʘ ʙʦʣʝʝ ʜʘʣʴʥʠʝ ʦʩʪʘʥʦʚʢʠ, ʧʨʦʧʫʩʢʘʷ ʪʝ, ʥʘ 

ʢʦʪʦʨʳʭ ʦʩʪʘʥʦʚʢʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ 

ʩʠʩʪʝʤʘ ʩʦʙʠʨʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʝʣʝʚʦʡ ʦʩʪʘʥʦʚʢʝ ʢʘʞʜʦʛʦ ʧʘʩʩʘʞʠʨʘ, 

ʧʦʩʣʝ ʯʝʛʦ ʥʘʧʨʘʚʣʷʝʪ ʝʛʦ ʚ ʪʦʪ ʚʘʛʦʥ, ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʥʝʪ ʜʘʥʥʦʡ ʦʩʪʘ-

ʥʦʚʢʠ ʙʳʩʪʨʝʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʘʨʠʘʥʪ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʞʝʣʘ-

ʥʠʷʭ ʧʘʩʩʘʞʠʨʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʪʝʨʤʠʥʘʣʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʥʘ ʢʘʞʜʦʡ ʦʩʪʘʥʦʚʢʝ, ʚ ʢʦʪʦʨʦʤ ʧʘʩʩʘʞʠʨ ʚʳʙʠʨʘʝʪ ʩʪʘʥʮʠʶ ʥʘʟʥʘʯʝʥʠʷ 

ʧʝʨʝʜ ʚʳʭʦʜʦʤ ʥʘ ʧʣʘʪʬʦʨʤʫ. ɽʩʪʝʩʪʚʝʥʥʦ, ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ 

ʢʦʣʠʯʝʩʪʚʝ ʚʘʛʦʥʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʘʩʩʘʞʠʨʦʚ ʧʦ ʚʘʛʦʥʘʤ ʥʝʦʙʭʦʜʠ-

ʤʦ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤʳ, ʚʳ-

ʙʠʨʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʟʘʛʨʫʟʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʘʩʩʘʞʠʨʦʚ. 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʩʤʦʪʨʝʪʴ ʢʦʥ-

ʮʝʧʮʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʛʦʨʦʜʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʇʨʠ ʵʪʦʤ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʦʨʦʜʩʢʠʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 
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ʜʦʣʞʥʦ ʙʳʪʴ ʫʧʨʘʟʜʥʝʥʦ ʠ ʩʚʝʜʝʥʦ ʢ ʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʝʜʠʥʠʮʝ ʤʠʥʠ-

ʤʘʣʴʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ï ʠʥʬʦʙʫʩʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʱʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦ-

ʧʦʪʦʢʘ ʥʘ ʤʘʨʰʨʫʪʝ (ʠʟʤʝʨʷʝʪʩʷ ʜʘʪʯʠʢʘʤʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ) 

ʫʧʨʘʚʣʷʶʱʘʷ ʕɺʄ ʚʳʩʳʣʘʝʪ ʥʘ ʤʘʨʰʨʫʪ ʪʘʢʦʝ ʯʠʩʣʦ ʠʥʬʦʙʫʩʦʚ, ʯʪʦʙʳ 

ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʠʭ ʙʳʣ ʨʘʚʝʥ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣ ʦʙʲʝʤ ʧʘʩ-

ʩʘʞʠʨʦʧʦʪʦʢʘ. 

ʀʥʬʦʙʫʩʳ ʩʦʙʠʨʘʶʪʩʷ ʚ ʢʘʩʩʝʪʳ (ʦʪʩʶʜʘ ʪʝʨʤʠʥ çʢʘʩʩʝʪʥʳʡ ʪʠʧ 

ʪʨʘʥʩʧʦʨʪʘè), ʩʦʩʪʦʷʱʠʝ ʠʟ ʨʘʟʣʠʯʥʦʛʦ ʯʠʩʣʘ ʝʜʠʥʠʮ. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʤʦʱ-

ʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɺʦʟʤʦʞʥʦ ʩʦʙʨʘʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʣʶʙʦʡ ʚʤʝʩʪʠʤʦʩʪʠ, ʪʨʝʙʫʝʤʦʝ ʥʘ ʤʘʨʰʨʫʪʝ ʩʝʡʯʘʩ, 

ʙʳʩʪʨʦ ʠ ʙʝʟ ʟʘʪʨʘʪ, ʪʘʢ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʢʘʩʩʝʪʝ ʦʪʩʫʪʩʪʚʫ-

ʶʪ. ʉʦʝʜʠʥʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʝ, ʢʘʢ ʚ ʘʚʪʦʧʦʝʟʜʘʭ. ʄʠʥʠʤʘʣʴʥʦʝ ʙʝʟʦʧʘʩʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʠʥʬʦʙʫʩʘʤʠ ʚ ʢʘʩʩʝʪʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʢʪʨʦʥʠʢʘ. 

ʊʘʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʡ ʢ ʧʘʩʩʘʞʠʨʦʧʦʪʦ-

ʢʫ. ʆʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʤʝʥʷʝʪʩʷ ʠ ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʧʘʩʩʘ-

ʞʠʨʦʧʦʪʦʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʦʡ ʠ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, 

ʪʘʢ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝ ʙʫʜʫʪ ʢʫʨʩʠʨʦʚʘʪʴ ʧʦʣʫʧʫʩʪʳʤʠ ʠʣʠ ʧʝ-

ʨʝʧʦʣʥʝʥʥʳʤʠ. 

ʕʣʝʢʪʨʦʢʘʨʳ ʙʫʜʫʪ ʦʩʥʘʱʝʥʳ ʤʦʥʦʨʝʣʴʩʦʚʳʤʠ ʢʦʣʝʩʘʤʠ, ʧʦ ʚʩʝʤʫ 

ʤʘʨʰʨʫʪʫ ʜʚʠʞʝʥʠʷ ʙʫʜʝʪ ʧʨʦʣʦʞʝʥ ʤʦʥʦʨʝʣʴʩ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʩʠ-

ʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʢʘʨʦʤ, ʜʘʚ ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʛʘʪʴʩʷ ʝʤʫ ʪʦʣʴʢʦ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʧʝʨʝʜ/ʥʘʟʘʜ. ɼʚʠʞʝʥʠʝ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩ 

ʧʦʤʦʱʴʶ ʜʝʪʝʢʪʦʨʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʧʝʨʝʜʠ ʥʘʭʦ-

ʜʷʱʝʛʦʩʷ ʦʙʲʝʢʪʘ. ɽʩʣʠ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʩʪʘʥʝʪ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ, 

ʵʣʝʢʪʨʦʢʘʨ ʙʫʜʝʪ ʩʙʨʘʩʳʚʘʪʴ ʩʢʦʨʦʩʪʴ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ. 

ʉʠʩʪʝʤʘ ʙʫʜʝʪ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ ʧʘʩʩʘʞʠ-

ʨʦʚ. ɽʩʣʠ ʵʣʝʢʪʨʦʢʘʨ ʥʘʙʠʨʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʥʦ-

ʛʦ ʧʦʨʦʛʘ, ʪʦ ʦʥ ʧʦʩʳʣʘʝʪ ʩʠʛʥʘʣ ʩʟʘʜʠ ʠʜʫʱʝʤʫ ʵʣʝʢʪʨʦʢʘʨʫ ʦ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʩʦʢʨʘʪʠʪʴ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʨʝʡʩʘʤʠ, ʝʩʣʠ ʞʝ ʧʘʩʩʘʞʠʨʦʚ ʤʝʥʴʰʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʘ, ʧʦʩʪʫʧʘʝʪ ʩʠʛʥʘʣ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ 

ʨʝʡʩʘʤʠ. ɽʩʣʠ ʢʦʣʝʙʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʘʢʠ-

ʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʢʘʨʦʚ ʥʘ ʤʘʨʰʨʫʪʝ ʙʫʜʝʪ ʣʠʙʦ ʫʚʝʣʠʯʠ-

ʚʘʪʴʩʷ, ʣʠʙʦ ʫʤʝʥʴʰʘʪʴʩʷ. 

ʅʘ ʢʦʥʝʯʥʳʭ ʦʩʪʘʥʦʚʢʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʝ ʪʦʯʢʠ ʩʪʦʷʥʢʠ ʠ ʟʘʨʷʜ-

ʢʠ ʵʣʝʢʪʨʦʢʘʨʦʚ. ʇʦ ʧʨʠʝʟʜʫ ʥʘ ʤʝʩʪʦ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʢʘʨ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴ-

ʩʷ ʥʘ ʟʘʨʷʜʢʫ, ʘ ʚʤʝʩʪʦ ʥʝʛʦ ʙʫʜʝʪ ʚʳʝʟʞʘʪʴ ʜʨʫʛʦʡ ʵʣʝʢʪʨʦʢʘʨ, ʢʦʪʦʨʳʡ 

ʧʨʦʩʪʦʷʣ ʥʘ ʟʘʨʷʜʢʝ ʫʞʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. ʊʝʤ ʩʘʤʳʤ ʤʘʨʰʨʫʪ ʙʫʜʝʪ ʠʤʝʪʴ 

ʜʚʝ ʪʦʯʢʠ ʧʦʣʥʦʡ ʚʳʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʚʳʰʝʥʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ 

ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠ ʥʝʩʝʪ ʚ ʩʝʙʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʳʛʦ-
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NEW TYPE OF POWERFUL  MUNICIPAL TRANSPORTATION  

 

Itôs a project of intellectual transport system of mass passenger transportation on the basis of mobile 

autonomous robots, assembled in caravans on the cassette principle. This type of public transport is 

aimed at enhancing the mobility and flexibility of passenger transportation. It also has significant 

economic benefits, as the effectiveness of such transportation is as high as of the underground.  

 

Keywords: transport systems; passenger traffic; optimal control. 
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ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʄɽʅɽʅʀʗ ɸʃʔʊɽʈʅɸʊʀɺʅʓʍ ɺʀɼʆɺ 

ʊʆʇʃʀɺɸ ʀ ʈɸɿɺʀʊʀʗ ʕʃɽʂʊʈʆʊʈɸʅʉʇʆʈʊɸ 
 

ʅʘʨʷʜʫ ʩ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʨʘʙʦʪʘʶʱʠʤ ʥʘ ʥʝʬʪʷʥʦʤ ʪʦʧʣʠʚʝ (ʙʝʥʟʠʥ, ʜʠʟʝʣʴ), ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʫʶ ʪʝʭʥʠʢʫ, ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʥʦʚʳʝ ʤʦʜʝʣʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʚʠʜʳ ʪʦʧʣʠʚʘ (ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʚʦʜʦʨʦʜ). ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʵʣʝʢʪʨʦʤʦ-

ʙʠʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ 

ʘʢʢʫʤʫʣʷʪʦʨʳ ʠʣʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ. ʇʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʛʝʥʝʨʘʪʦʨʦʚ ʥʘ ʚʦʜʦ-

ʨʦʜʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʪʨʘʜʠʮʠʦʥʥʫʶ ʧʝʨʝʜʘʯʫ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʝʜʫʱʠʝ ʢʦʣʝʩʘ (ʜʚʠʛʘʪʝʣʴ, ʩʮʝʧʣʝʥʠʝ, ʢʦʨʦʙ-

ʢʘ ʧʝʨʝʜʘʯ, ʢʘʨʜʘʥʥʳʡ ʚʘʣ) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʪʦʨʘ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʦʣʝʩʝ. ʕʣʝʢʪʨʦʤʦʙʠʣʠ ʠ ʘʚʪʦʤʦʙʠʣʠ ʩ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤʠ 

ʛʝʥʝʨʘʪʦʨʘʤʠ ʥʘ ʚʦʜʦʨʦʜʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥ-

ʪʨʦʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʢʘʯʝ-

ʩʪʚʝ ʘʚʪʦʥʦʤʥʳʭ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ; ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ; ʚʦʜʦʨʦʜ; ʵʣʝʢʪʨʦʙʫʩ; 

ʵʣʝʢʪʨʦʤʦʙʠʣʠ. 

 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʢʘʢ ʦʩʦʙʦ ʜʠʥʘʤʠʯʥʘʷ ʩʠʩʪʝʤʘ ʚʩʝʛʜʘ 

ʙʳʣ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʦʩʪʠʞʝʥʠʡ ʠ ʦʪʢʨʳʪʠʡ ʧʨʠʢʣʘʜʥʳʭ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʝʛʦ ʧʨʦʛʨʝʩʩʘ ʠʤʝʣʠ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʤʝʭʘʥʠʢʠ, ʪʝʨʤʦ-

ʜʠʥʘʤʠʢʠ, ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʦʧʪʠʢʠ, ʭʠʤʠʠ ʠ ʜʨ. ɺ ʥʝ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʘʚ-

ʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʫʞʜʘʣʩʷ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʠʢʣʘʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʫʨʛʠʠ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʵʣʝʢ-

ʪʨʦʤʝʭʘʥʠʢʠ, ʪʝʣʝʤʝʭʘʥʠʢʠ, ʘʚʪʦʤʘʪʠʢʠ, ʘ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ï ʵʣʝʢʪʨʦʥʠ-

ʢʠ ʠ ʢʦʩʤʦʥʘʚʪʠʢʠ.  

ɼʘʣʴʥʝʡʰʠʡ ʧʨʦʛʨʝʩʩ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ, ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʢʠ ʠ ʧʝʨʝʜʦʚʦʡ 

ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʉʪʨʝʤʣʝʥʠʝ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʩʦʦʙʱʝʥʠʡ ʠ ʯʘʩʪʦ-

ʪʫ ʦʪʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʝʜʠʥʠʮ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʢʦʤʬʦʨʪʘ 

ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ï ʚʩʝ ʵʪʦ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʠ ʩʦʟʜʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ 

ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʩʝʡʯʘʩ, ʢʦʛʜʘ ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ ʪʠʧʳ ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʜʦʰʣʠ 

ʢ ʧʨʝʜʝʣʫ ʩʚʦʝʛʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠ ʜʘʞʝ ʤʠʨʦʚʳʝ ʙʨʝʥʜ rVolkswagen ʠ Mitsubishi ʩʦʚʝʨʰʠʣʠ ʧʦʜʣʦʛ ʜʘʥʥʳʭ 

ʧʦ ʚʳʙʨʦʩʘʤ ʠ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʦʙʤʘʥʫʣʠ ʧʦʪʨʝʙʠʪʝʣʷ [1, 2].  

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʥʝʬʪʷʥʦʤʫ ʪʦʧʣʠʚʫ (ʙʝʥʟʠʥ, ʜʠʟʝʣʴ) 

ʥʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠ ʚʦʜʦʨʦʜ.  

ʅʘʨʘʙʦʪʘʥ ʤʠʨʦʚʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʛʘʟʦʤʦʪʦʨʥʦ-

ʛʦ ʪʦʧʣʠʚʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʇʝʨʝʚʦʜ ʘʚʪʦʤʦʙʠʣʝʡ 

ʩ ʙʝʥʟʠʥʘ ʥʘ ʛʘʟ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚ ʩʨʝʜʥʝʤ ʚ ʧʷʪʴ ʨʘʟ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʘ ʰʫʤʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ï ʚʜʚʦʝ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʙʝʥʟʠʥʦʤ ʠ ʜʠʟʝ-

ʣʝʤ ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ʂʇɻ) ʥʠʞʝ ʥʘ  

60ï70 % [3]. ɻʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ, ʨʘʟʚʠʚʘʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʠʩʪʝʤʳ ʣʴʛʦʪʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦ-

ʞʝʥʠʷ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʘʚʪʦʙʫʩʳ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʂʇɻ. ʄʥʦ-

ʛʠʝ ʤʠʨʦʚʳʝ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʝʨʠʡʥʳʡ ʚʳʧʫʩʢ ʘʚʪʦʤʦ-

ʙʠʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʂʇɻ (Audi, BMW, Cadillac, Ford, Mercedes-Benz, 

Chrysler, Honda, Kia, Toyota, Volkswagen). ɺ ʩʪʨʘʥʘʭ ɽɸʕʉ ʚʳʧʫʩʢ ʘʚʪʦʤʦ-

ʙʠʣʴʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ, 

ʦʩʚʦʝʥ ʇɸʆ çʂɸʄɸɿè ʠ ʆɸʆ çʄɸɿè.  

ʃʠʥʝʡʢʘ ʛʘʟʦʚʳʭ ʤʦʜʝʣʝʡ çʄɸɿè ʚʢʣʶʯʘʝʪ ʛʦʨʦʜʩʢʠʝ ʛʘʟʦʚʳʝ ʘʚ-

ʪʦʙʫʩʳ ʄɸɿ-103965, ʄɸɿ-203965, ʧʨʠʛʦʨʦʜʥʳʡ ʘʚʪʦʙʫʩ ʄɸɿ-203ʉ65, 

ʙʦʨʪʦʚʦʡ ʛʘʟʦʤʦʪʦʨʥʳʡ ʄɸɿ-534023, ʤʫʩʦʨʦʚʦʟ ʄɸɿ-590423 çʉʘʧʬʠʨ-

ʕʢʦè (ʨʠʩ. 1).  
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ʘ ʙ 
ʈʠʩ. 1. ɻʘʟʦʤʦʪʦʨʥʳʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪ: 

ʘ ï ʘʚʪʦʙʫʩ ʄɸɿ-203965; ʙ ï ʙʦʨʪʦʚʦʡ ʄɸɿ-534023 
 
ʆɸʆ çʄɸɿè ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʦʜʝʣʠ ʤʘʛʠ-

ʩʪʨʘʣʴʥʦʛʦ ʩʝʜʝʣʴʥʦʛʦ ʪʷʛʘʯʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʩʞʠ-
ʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʠʦʙʘʢʘ ʧʦʟʚʦʣʠʪ ʧʨʘʢʪʠʯʝʩʢʠ 
ʚʜʚʦʝ ʫʚʝʣʠʯʠʪʴ ʧʨʦʙʝʛ ʥʘ ʦʜʥʦʡ ʟʘʧʨʘʚʢʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʤʦʙʠʣʷʤʠ, 
ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʤʠ ʙʘʣʣʦʥʘʤʠ ʜʣʷ ʩʞʘʪʦʛʦ ʛʘʟʘ. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʫ ʛʘʟʦ-
ʚʳʭ ʩʝʜʝʣʴʥʳʭ ʪʷʛʘʯʝʡ ʩ ʢʨʠʦʙʘʢʘʤʠ ʧʣʝʯʦ ʜʦʩʪʘʚʢʠ ʜʦʩʪʠʛʥʝʪ 1000 ʢʤ. 

ɹʝʣʅʀʀʊ çʊʨʘʥʩʪʝʭʥʠʢʘè ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘ-
ʙʦʪʝ ʛʘʟʦʚʳʭ ʘʚʪʦʙʫʩʦʚ ʄɸɿ-203965 ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 
ʨʘʟʨʘʙʦʪʘʥ ʊʂʇ 578-2016 (33200) çɸʚʪʦʙʫʩʳ ʩ ʜʚʠʛʘʪʝʣʷʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ 
ʥʘ ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝè [3]. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʥʦʚʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ 
ʪʝʭʥʠʢʠ, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ, ʷʚʣʷʝʪʩʷ ʇɸʆ çʂɸʄɸɿè, ʢʦʪʦʨʳʡ 
ʚʝʜʝʪ ʨʘʟʨʘʙʦʪʢʫ ʙʦʣʝʝ 10 ʤʦʜʝʣʝʡ ʪʘʢʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ʉʣʝʜʫʝʪ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʘʥʥʦʝ ʥʘʧʨʘʚ-
ʣʝʥʠʝ ʨʘʙʦʪ ʯʝʨʝʟ ʇʨʦʛʨʘʤʤʫ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ 
ʛʘʟʦʤʦʪʦʨʥʦʤ ʪʦʧʣʠʚʝ, ʢʦʪʦʨʘʷ ʧʨʦʜʣʝʥʘ ʥʘ 2017ï2019 ʛʛ., ʩ ʚʳʜʝʣʝʥʠʝʤ  
3ï3,5 ʤʣʨʜ ʨʫʙ./ʛʦʜ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʘʨʢʘ ʛʘʟʦʤʦ-
ʪʦʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʫʨʦʚʥʝ 15ï20 ʪʳʩ. ʝʜ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʪʘʢʞʝ ʚʢʣʶʯʘ-
ʝʪ ʨʘʟʚʠʪʠʝ ʦʙʲʝʢʪʦʚ ʛʘʟʦʟʘʧʨʘʚʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [4].  

.ʅʘʨʷʜʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʧʨʠʨʦʜʥʦʛʦ 
ʛʘʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 
ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 
ʪʦʧʣʠʚʘ. ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʚ ʨʘʤʢʘʭ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩ 2003 ʛ. 
ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʘʚʪʦʙʫʩʦʚ ʩ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʚʦʜʦʨʦʜ-
ʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʦʧʣʠʚʘ. ɿʘ ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʩ ʥʘʯʘʣʘ ʠʩʧʳʪʘʥʠʡ ʘʚʪʦ-
ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʦʢ ʥʘ ʚʦʜʦʨʦʜʥʳʭ ʪʦʧʣʠʚ-
ʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʙʳʣ ʨʝʰʝʥ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʚʦʧʨʦʩʦʚ ʢʘʢ ʧʦ ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʝ ʜʣʷ ʟʘʧʨʘʚʢʠ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢ ʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʭʨʘʥʝʥʠʶ ʚʦʜʦʨʦʜʘ, ʘ 
ʪʘʢʞʝ ʧʨʠʥʷʪʳ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʟʘʧʨʘʚʦʯʥʳʭ ʩʪʘʥʮʠʡ.  
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ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʜʦʨʦʜʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʘʧʨʘʚʦʯʥʦʡ ʩʪʘʥʮʠʠ, ʧʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ 

ʪʦʧʣʠʚʦ ʥʘ 100 ʢʤ ʧʨʦʙʝʛʘ ʠ ʚʨʝʤʷ ʟʘʧʨʘʚʢʠ ʩʨʘʚʥʠʤʳ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʜʘʥʥʳʤʠ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʙʝʥʟʠʥ ʠ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ [5]. 

ɺ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ çʚʦʜʦʨʦʜʥʦʛʦè ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʠ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʙʝʛʘ ʥʘ ʦʜʥʦʡ ʟʘʧʨʘʚʢʝ. ʂʦʤʧʘʥʠʷ Toyota ʟʘ ʧʝʨʠʦʜ ʩ 

2008 ʧʦ 2014 ʛ. ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʚʦʜʦʨʦʜʥʳʡ ʛʝʥʝ-

ʨʘʪʦʨ, ʩʜʝʣʘʚ ʝʛʦ ʚʜʚʦʝ ʢʦʤʧʘʢʪʥʝʝ ʠ ʣʝʛʯʝ [6], ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚ ʝʛʦ 

ʫʜʝʣʴʥʫʶ ʦʪʜʘʯʫ ʩ 0,83 ʜʦ 2,0 ʢɺʪ/ʢʛ. ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʦʜʥʳʭ ʙʘʣʣʦʥʦʚ 

ʩʦʢʨʘʪʠʣʦʩʴ ʩ ʯʝʪʳʨʝʭ ʜʦ ʜʚʫʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʦʙʱʝʡ ʚʤʝʩʪʠʤʦʩʪʠ, ʘ ʩʪʦ-

ʠʤʦʩʪʴ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʟʘʧʘʩ ʭʦʜʘ 650 ʢʤ, ʩʥʠʟʠʣʘʩʴ 

ʚ 20 ʨʘʟ. ʉʪʦʠʤʦʩʪʴ Toyota Mirai ʩ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ TFCS (Toyota Fuel 

Cell System) ʩʦʩʪʘʚʣʷʝʪ 60 ʪʳʩ. ʜʦʣʣʘʨʦʚ ʉʐɸ, ʧʨʠ ʵʪʦʤ ʥʘʣʦʛʦʚʘʷ ʣʴʛʦʪʘ 

ʧʨʠ ʧʨʦʜʘʞʝ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʩʦʩʪʘʚʣʷʝʪ 

13 ʪʳʩ. ʜʦʣʣʘʨʦʚ. ʂʦʤʧʘʥʠʷ Toyota ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʳ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʶ ʩʚʦʠʭ ʤʦʜʝʣʝʡ ʵʪʦʛʦ ʢʣʘʩʩʘ. ʅʘ  ʧʨʝʩʪʠʞʥʳʭ ʤʠʨʦʚʳʭ ʘʚʪʦʩʘʣʦʥʘʭ ʚ 

2015ï2016 ʛʛ. ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʚʳʡ ʢʦʥʮʝʧʪ Toyota FCV Plus, ʢʦʪʦʨʳʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʧʦʝʟʜʦʢ, ʥʦ ʠ ʤʦʞʝʪ ʩʪʘʥʦʚʠʪʴʩʷ 

ʯʘʩʪʴʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʠʟʚʦʜʷʱʝʡ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʢʦʛʜʘ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʩʚʦʝʤʫ ʧʨʷʤʦʤʫ ʥʘʟʥʘʯʝʥʠʶ [7]. ʈʘʟʚʠʪʠʶ ʘʚʪʦʪʨʘʥʩʧʦʨ-

ʪʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʚʦʜʦʨʦʜ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ, ʚ ʗʧʦʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʜ-

ʜʝʨʞʢʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʊʘʢ, ʢ ʆʣʠʤʧʠʘʜʝ 2020 ʛ. ʊʦʢʠʦ ʧʦʪʨʘ-

ʪʠʪ ʥʘ çʚʦʜʦʨʦʜʥʫʶè ʧʦʜʜʝʨʞʢʫ 360 ʤʣʥ ʝʚʨʦ, ʯʘʩʪʠʯʥʦ ʦʧʣʘʯʠʚʘʷ ʧʦ-

ʩʪʨʦʡʢʫ ʟʘʧʨʘʚʦʢ ʠ ʩʘʤʠ ʘʚʪʦʤʦʙʠʣʠ. ʊʨʝʪʴ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʢʘʞ-

ʜʦʡ ʟʘʧʨʘʚʦʯʥʦʡ ʩʪʘʥʮʠʠ ʙʫʜʫʪ ʩʦʦʙʱʘ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ Toyota, Honda ʠ 

Nissan. ʈʘʟʚʠʪʠʝ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ ʚʦʜʦʨʦʜʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʗʧʦʥʠʠ ʧʨʦ-

ʜʦʣʞʘʝʪʩʷ, ʠ ʥʦʚʝʡʰʘ ̫ʤʦʜʝʣ ɹHonda Clarity Fuel Cell (ʨʠʩ. 2), ʨʝʣʠʟ ʢʦʪʦ-

ʨʦʡ ʩʦʩʪʦʠʪʩʷ ʚ 2017 ʛ., ʙʫʜʝʪ ʠʤʝʪʴ ʧʨʦʙʝʛ ʥʘ ʦʜʥʦʡ ʟʘʧʨʘʚʢʝ 750 ʢʤ.  

 

 
 

 

ʘ ʙ ʚ 

ʈʠʩ. 2. ɸʚʪʦʤʦʙʠʣʠ ʩ ʚʦʜʦʨʦʜʥʳʤʠ ʪʦʧʣʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ: 

ʘ ï Toyota Mirai ʩ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ TFCS; ʙ ï ʢʦʥʮʝʧʪ Toyota FCV Plus; 

ʚ ï ʢʦʥʮʝʧʪ Honda  Clarity Fuel Cell 
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ʅʘʮʠʦʥʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʝʨʚʠʩʘ (ʈʦʩʩʠʷ), ʨʘʩʩʤʘʪ-

ʨʠʚʘʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ [8], ʦʪʤʝ-

ʯʘʝʪ, ʯʪʦ ʧʦ ʧʨʦʛʥʦʟʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʛʝʥʪʩʪʚʘ Climate Action Tracker ʢ 

2035 ʛ. ɻʣʝʢʪʨʦʤʦʙʠʣʠ ʟʘʡʤʫʪ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 50 % ʘʚʪʦʨʳʥʢʘ, ʝʩʣʠ 

ʫʩʣʦʚʠʷ ʇʘʨʠʞʩʢʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ. 

ʃʠʜʝʨʦʤ ʧʦ ʧʨʦʜʘʞʘʤ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ 2015 ʛ. ʩʪʘʣʘ ʅʦʨʚʝʛʠʷ ï 

ʟʜʝʩʴ ʥʘ ʜʦʣʶ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʧʨʠʰʣʦʩʴ ʦʢʦʣʦ ʪʨʝʪʠ ʧʦʢʫʧʦʢ. ʅʘ ʚʪʦʨʦʤ 

ʤʝʩʪʝ ʦʢʘʟʘʣʘʩʴ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʛʜʝ ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʩʦʩʪʘʚʠʣʠ 

5,7 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʦʙʨʝʪʝʥʠʡ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʆʜʥʘʢʦ ʥʘ 

ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚʝʜʫʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʘʚʪʦʨʳʥʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʉʐɸ, ʂʠ-

ʪʘʡ, ɻʝʨʤʘʥʠʷ ʠ ʗʧʦʥʠʷ, ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʥʝ ʜʦʩʪʠʛʣʠ ʜʘʞʝ 1 % ʦʪ 

ʦʙʱʠʭ ʦʙʲʝʤʦʚ. ʕʪʠ ʧʨʦʜʘʞʠ ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʦ ʵʣʝʢʪʨʦʤʦ-

ʙʠʣʠ, ʥʦ ʪʘʢʞʝ ʛʠʙʨʠʜʳ, ʢʦʪʦʨʳʝ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ 

ʪʦʧʣʠʚʦ. 

ʉʝʡʯʘʩ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʬʣʘʛʤʘʥ ʠʥ-

ʜʫʩʪʨʠʠ ʢʦʤʧʘʥʠʷ Tesla, ʜʝʣʘʶʪ ʩʚʦʠ ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳ-

ʤʠ, ʘ ʙʘʪʘʨʝʠ ï ʚʩʝ ʙʦʣʝʝ ʝʤʢʠʤʠ. ɺ ʬʝʚʨʘʣʝ 2016 ʛ. ʘʛʝʥʪʩʪʚʦ Bloomberg 

New Energy Finance ʦʧʫʙʣʠʢʦʚʘʣʦ ʜʦʢʣʘʜ, ʧʨʝʜʩʢʘʟʳʚʘʶʱʠʡ, ʯʪʦ ʢ 2040 ʛ. 

ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ 35 % ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʩʦ ʩʨʝʜʥʝʡ ʮʝʥʦʡ 

ʟʘ ʦʜʥʫ ʤʘʰʠʥʫ ʚ ʨʘʡʦʥʝ 22 ʪʳʩ. ʜʦʣʣʘʨʦʚ. 

ɻʣʦʙʘʣʴʥʳʝ ʧʨʦʜʘʞʠ ʥʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʜʦʩʪʠʛʣʠ ʢ ʢʦʥʮʫ ʘʚʛʫʩʪʘ 

2016 ʛ. 33,27 ʤʣʥ ʰʪʫʢ, ʘ ʢ ʢʦʥʮʫ ʛʦʜʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʦʩʪʘʚʷʪ 45 ʤʣʥ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɼʦʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʵʪʦʤ ʦʙʲʝʤʝ ï ʤʝʥʝʝ 1 %. 

ɼʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʧʨʦʜʘʞ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʦʙʫʩʣʦʚʣʝʥ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳʤ ʧʨʦʙʝʛʦʤ ʤʘʰʠʥ ʥʘ ʦʜʥʦʡ ʟʘʨʷʜʢʝ ʠ ʜʣʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ, ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʜʣʷ ʧʝʨʝʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ʋ ʩʘʤʦʛʦ ʧʨʦʜʘʚʘʝʤʦʛʦ ʵʣʝʢʪʨʦ-

ʤʦʙʠʣʷ Nissan Leaf ʧʨʦʙʝʛ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 200 ʢʤ, ʧʦʪʦʤ ʦʥ ʜʦʣʞʝʥ 

ʟʘʨʷʞʘʪʴʩʷ ʦʪ ʯʝʪʳʨʝʭ ʜʦ ʰʝʩʪʠ ʯʘʩʦʚ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʤʦ-

ʜʝʣʴʥʦʛʦ ʨʷʜʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ 

ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʝʤʢʦʩʪʴʶ ʙʘʪʘʨʝʠ ʧʠʪʘʥʠʷ. ʋ ʥʦʚʦʛʦ ʵʣʝʢ-

ʪʨʦʤʦʙʠʣʷ Model S Tesla (ʨʠʩ. 3) ʟʘʷʚʣʝʥʥʳʡ ʧʨʦʙʝʛ ʥʘ ʦʜʥʦʡ ʟʘʨʷʜʢʝ ʜʦ-

ʩʪʠʛ 500 ʢʤ. ʇʨʦʙʝʛ Chevy Bolt EV ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 400 ʢʤ [9]. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʥʘ-

ʱʝʥʠʝ ʵʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʦʞʜʝʥʠʷ. 

ʊʘʢ, ʢʦʤʧʘʥʠʷ Tesla Motors ʧʨʝʜʩʪʘʚʠʣʘ ʥʦʚʫʶ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ï 

Model 3 (ʨʠʩ. 3), ʥʘ ʢʦʪʦʨʦʡ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ ʠʟ ʧʦʣʦʩʳ ʚ ʧʦʣʦʩʫ ʙʝʟ ʢʘʢʠʭ-

ʣʠʙʦ ʜʝʡʩʪʚʠʡ ʚʦʜʠʪʝʣʷ. ʉ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʪʝʭʧʦʜʜʝʨʞʢʠ ʩʚʦʝʛʦ ʘʚʪʦʧʘʨʢʘ 

ʢʦʤʧʘʥʠʷ ʥʘʤʝʨʝʥʘ ʢ ʢʦʥʮʫ 2017 ʛ. ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʚʠʩʥʳʭ ʮʝʥ-
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ʪʨʦʚ ʚ ʩʪʨʘʥʘʭ, ʢʫʜʘ ʧʦʩʪʘʚʣʷʝʪ ʵʣʝʢʪʨʦʤʦʙʠʣʠ, ʜʦ 441. ʏʠʩʣʦ ʞʝ ʩʪʘʥʮʠʡ 

ʧʦʜʟʘʨʷʜʢʠ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʜʦʩʪʠʛʥʝʪ ʙʦʣʝʝ 7000 [10]. 

 

   
ʘ ʙ 

ʈʠʩ. 3.  ʕʣʝʢʪʨʦʤʦʙʠʣʠ Tesla Motors: ʘ ï Model S; ʙ ï Model 3 

 

ʂʨʦʤʝ Tesla ʨʘʟʚʠʪʠʝʤ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʟʘʥʠʤʘʶʪʩʷ 

ʠ ʜʨʫʛʠʝ ʢʦʤʧʘʥʠʠ. ʂʦʤʧʘʥʠʷ Volkswagen ʥʘ ʇʘʨʠʞʩʢʦʤ ʘʚʪʦʩʘʣʦʥʝ ï 

2016 ʧʦʢʘʟʘʣʘ ʢʦʥʮʝʧʪ I.D., ʚʳʭʦʜ ʩʝʨʠʡʥʦʡ ʚʝʨʩʠʠ ʢʦʪʦʨʦʛʦ ʥʘʤʝʯʝʥ ʥʘ 

2020 ʛ. (ʨʠʩ. 4). ʕʣʝʢʪʨʦʤʦʙʠʣʴ I.D. ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ, ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ 

ʢʦʤʧʘʥʠʠ, ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʙʫʜʫʱʝʛʦ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, I.D. ʦʩʥʘʱʝʥ ʩʠʩʪʝʤʦʡ ʞʝʩʪʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʢʪʠʚʥʳʤ ʠʥ-

ʬʦʜʠʩʧʣʝʝʤ ʥʘ ʣʦʙʦʚʦʤ ʩʪʝʢʣʝ. 

 

  
 

ʈʠʩ. 4. ʂʦʥʮʝʧʪ Volkswagen I.D. 

 

ʕʣʝʢʪʨʦʭʵʪʯʙʝʢ ʙʫʜʝʪ ʦʩʥʘʱʘʪʴʩʷ 125-ʢʠʣʦʚʘʪʪʥʳʤ (170 ʣ.ʩ.) ʵʣʝʢ-

ʪʨʦʤʦʪʦʨʦʤ PS. Volkswagen, ʜʘʣʴʥʦʩʪʴ ʭʦʜʘ ʩʦʩʪʘʚʠʪ ʜʦ 600 ʢʤ. ɿʘʷʚʣʝʥʦ, 

ʯʪʦ ʵʪʦ ʧʝʨʚʳʡ ʢʦʥʮʝʧʪ-ʢʘʨ Volkswagen, ʩʧʦʩʦʙʥʳʡ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚ ʧʦʣ-

ʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ [11].  
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ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ ʫʜʝʣʷʶʪ ʠ ʚ ʩʪʨʘʥʘʭ 

ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ). ʊʘʤʦʞʝʥʥʳʝ ʧʦʰʣʠʥʳ ʥʘ 

ʚʚʦʟ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʩʪʨʘʥʳ ɽɸʕʉ ʦʪʤʝʥʠʣʠ ʜʦ 31 ʘʚʛʫʩʪʘ 2017 ʛ. ʈʝʰʝ-

ʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʥʝʝ ʧʨʠʥʷʣ ʩʦʚʝʪ ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʩ 

ʮʝʣʴʶ ʧʦʜʜʝʨʞʢʠ ʨʳʥʢʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʩʪʨʘʥʘʭ ɽɸʕʉ (ɸʨʤʝʥʠʷ, ɹʝʣʘ-

ʨʫʩʴ, ʂʘʟʘʭʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʈʦʩʩʠʷ), ʚʩʪʫʧʠʣʦ ʚ ʩʠʣʫ 2 ʩʝʥʪʷʙʨʷ 2016 ʛ. 

ʉʪʘʚʢʘ ʪʘʤʦʞʝʥʥʦʡ ʧʦʰʣʠʥʳ ʥʘ ʣʝʛʢʦʚʳʝ ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʩʥʠʞʘʝʪʩʷ 

ʩ 17 ʜʦ 0 %, ʘ ʥʘ ʛʨʫʟʦʚʳʝ ʩ ʧʦʣʥʦʡ ʤʘʩʩʦʡ ʜʦ 5 ʪ ï c 15 ʜʦ 5 %. ɼʘʥʥʦʝ ʨʝ-

ʰʝʥʠʝ ʥʝ ʢʘʩʘʝʪʩʷ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʛʠʙʨʠʜʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʠ çʧʣʘʛʠʥ-

ʛʠʙʨʠʜʥʳʭè ʘʚʪʦʤʦʙʠʣʝʡ. ʉʥʠʞʝʥʠʝ ʧʦʰʣʠʥ ʧʨʠʟʚʘʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ɽɸʕʉ ʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʨʘʟʚʠʪʠ ̫ʦʙʲʝʢʪʦʚ ʟʘʨʷʜʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [12]. 

ɺ ʨʷʜʝ ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʧʨʦʚʦʜʷʪʩʷ ʠʩʧʳʪʘʥʠʷ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʘʚʪʦʙʫʩʦʚ-ʨʦʙʦʪʦʚ ʥʘ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮʘʭ [12]. ɸʚʪʦʙʫʩʳ EZ-10 Easy 

Mile (ʨʠʩ. 5) ʨʘʙʦʪʘʶʪ ʥʘ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʙʘʪʘʨʝʷʭ, ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴ ʩʢʦʨʦʩʪʴ 

ʜʦ 40 ʢʤ/ʯ, ʩʧʦʩʦʙʥʳ ʧʝʨʝʚʦʟʠʪʴ ʚ ʩʘʣʦʥʝ ʜʦ 12 ʧʘʩʩʘʞʠʨʦʚ, ʦʙʦʨʫʜʦʚʘʥʳ 

ʧʘʥʜʫʩʦʤ ʜʣʷ ʢʦʣʷʩʦʢ, ʧʨʠ ʵʪʦʤ ʚʦʜʠʪʝʣʴʩʢʦʝ ʤʝʩʪʦ ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ.  

 

 
 

ʈʠʩ. 5. ɸʚʪʦʙʫʩ EZ-10 Easy Mile 
 

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʆɸʆ çʋʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʭʦʣʜʠʥʛʘ 

çɹʝʣʢʦʤʤʫʥʤʘʰè ʧʨʦʚʦʜʠʪ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʚʳʧʫʩʢʫ ʵʣʝʢʪʨʦʙʫ-

ʩʦʚ E433 Vitovt Max Electro (ʨʠʩ. 6). ʂʦʥʮʝʧʪ ʵʣʝʢʪʨʦʙʫʩʘ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʷʜʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʳʩʪʘʚʦʢ ʚ 2016 ʛ. ʆʥ ʨʘʩʩʯʠʪʘʥ ʥʘ 153 ʧʘʩʩʘʞʠʨʘ, 

38 ʤʝʩʪ ï ʩʠʜʷʯʠʭ. ʄʦʱʥʦʩʪʴ ʤʦʪʦʨʘ 286 ʣ.ʩ. (ʚ ʵʢʚʠʚʘʣʝʥʪʝ), ʘ ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʩʢʦʨʦʩʪʴ ï 60 ʢʤ/ʯ. ʇʘʨʪʥʝʨʦʤ çɹʝʣʢʦʤʤʫʥʤʘʰʘè ʚʳʩʪʫʧʠʪ ʢʠʪʘʡʩʢʘʷ 

ʢʦʤʧʘʥʠʷ Xinzhu Corp, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʨʝʟʠʜʝʥʪʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʘʨ-

ʢʘ çɺʝʣʠʢʠʡ ʢʘʤʝʥʴè ʠ ʧʣʘʥʠʨʫʝʪ ʪʘʤ ʩʪʨʦʠʪʴ ʟʘʚʦʜ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʫ ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʦʚ ï ʠʤʝʥʥʦ ʪʘʢʠʝ ʥʘʢʦʧʠʪʝʣʠ ʵʥʝʨʛʠʠ ʙʫʜʫʪ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʙʝʣʦʨʫʩʩʢʠʭ ʵʣʝʢʪʨʦʙʫʩʘʭ. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʥʘ ʫʣʠʮʳ ʄʠʥ-
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ʩʢʘ ʧʝʨʚʳʝ ʜʚʘ ʵʣʝʢʪʨʦʙʫʩʘ ɽ433 Vitovt Max Electro ʚʳʡʜʫʪ ʚ ʜʝʢʘʙʨʝ 

2016 ʛ. ʆʥʠ ʙʫʜʫʪ ʪʝʩʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʨʦʣʣʝʡʙʫʩʥʳʭ ʤʘʨʰʨʫʪʘʭ ˉ 43 ʠ 

 ̄59. ʀʩʧʳʪʘʥʠʷ ʙʝʣʦʨʫʩʩʢʠʭ ʵʣʝʢʪʨʦʙʫʩʦʚ ʧʨʦʡʜʫʪ ʪʘʢʞʝ ʚ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ ʠ ʄʦʩʢʚʝ [14].  

 

 
 

ʈʠʩ. 6. ʕʣʝʢʪʨʦʙʫʩ E433 Vitovt Max Electro 

 

ʈʋʇ ɹʝʣʊʕʀ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʟʘʨʷʜʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʚ ʢʦʪʦ-

ʨʦʡ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ 

ʵʣʝʢʪʨʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 2025 ʛ., ʨʘʩʯʝʪʘ ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʪʠʧʘ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʚʳʧʦʣʥʝʥ ʧʨʦʛʥʦʟ ʫʚʝʣʠʯʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ʇʦ ʧʝʩʩʠʤʠʩʪʠʯ-

ʥʦʤʫ ʧʨʦʛʥʦʟʫ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ 2025 ʛ. ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 

10 000 ʝʜʠʥʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ 9 370 ʵʣʝʢʪʨʦʙʫʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ çɹʝʣ-

ʢʦʤʤʫʥʤʘʰè, ʘ ʧʦ ʦʧʪʠʤʠʩʪʠʯʥʦʤʫ ï ʦʢʦʣʦ 33 000 ʝʜʠʥʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʢʦʣʦ 31 000 ʵʣʝʢʪʨʦʙʫʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʠʧʦʚ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʪʦʧʣʠʚ ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʧʨʦʰʣʠ ʩʪʘʜʠʶ ʢʦʥʩʪʨʫʢ-

ʪʦʨʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟ-

ʚʠʪʠʝ ʠ ʦʙʲʝʤʳ ʧʨʦʜʘʞ ʩʜʝʨʞʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʘʥʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʩʨʝʜʩʪʚ. 
 

1. çɼʠʟʝʣʴʥʳʡè ʩʢʘʥʜʘʣ Volkswagen [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://www.interfax.ru/story/181. 

2. ɺ ʗʧʦʥʠʠ ʠʟ-ʟʘ ʩʢʘʥʜʘʣʘ ʧʨʦʜʘʞʠ Mitsubishi ʠ Nissan ʫʧʘʣʠ ʥʘ 60 % [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://mir24.tv/news/auto/14386390.  

3. ʗʮʢʝʚʠʯ ɼ.ɼ., ʄʘʪʚʠʝʥʢʦ ʀ.ɺ., ʉʦʙʦʣʝʚʩʢʠʡ ʉ.ɹ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦ-

ʙʫʩʦʚ ʩ ʜʚʠʛʘʪʝʣʝʤ, ʨʘʙʦʪʘʶʱʠʤ ʥʘ ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ // ɸʚʪʦʪʨʘʥʩʧʦʨʪʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ. 2016.  ̄2. ʉ. 32ï37. 

http://www.interfax.ru/story/181
http://mir24.tv/news/auto/14386390
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4. ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʌ ʚ 2017ï2019 ʛʛ. ʚʳʜʝʣʠʪ 3ï3,5 ʤʣʨʜ ʨʫʙ./ʛʦʜ ʥʘ ʨʘʟʚʠʪʠʝ ʛʘʟʦʤʦ-

ʪʦʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  http://nangs.org/news/authorities/ 

pravitelstvo-rf-v-2017-2019-gg-vydelit-3-3-5-mlrd-rub-god-na-razvitie-gazomotornogo-transporta. 
5. ʉʦʙʦʣʝʚʩʢʠʡ ʉ.ɹ., ʆʢʦʚʠʪʳʡ ɺ.ɸ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʦʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ // ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ : ʤʘʪʝʨʠʘ-

ʣʳ ʄʝʞʜʫʥʘʨʦʜ. ʟʘʦʯ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. (ʄʠʥʩʢ, 1ï15 ʜʝʢ. 2015 ʛ.). ʄʠʥʩʢ : ɹʝʣʅʀʀʊ 
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THE PERSPECTIVES OF ALTERNATIVE FUELS AND THE DEVELOPMENT  

OF THE ELECTRIC TRANSPORT  

 

Many companies involved in the production of the motor vehicles have recently been intensively 

developing the new models of vehicles using alternative fuels - natural gas, hydrogen along with the 
vehicles running on the oil fuels (petrol, diesel). More attention is also paid to the development of 

such form of transport as the electric mobility vehicles, that use the accumulators or supercapacitors 
as the source of the electric energy for the movement. It should be noted that in case of the use of the 

natural gas (CNG or LPG) as the fuel in the internal combustion engine the classical torque trans-

mission scheme from the engine to the drive wheels remains, while the use of the electrochemical 
generators based on the hydrogen fuel cells, accumulators and supercapacitors allows to exclude the 

traditional torque transmission to the drive wheels (engine, clutch, gearbox, propshaft) and to take 

advantage of the electric motor located directly in the wheel. The electric cars and cars with electro-
chemical generators on hydrogen fuel cells are also more manufacturable for their use as the auton-

omous and unmanned vehicles, due to the absence of the need to control a large number of parame-

ters characteristic for the contemporary designs of internal combustion engines. 
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ʉ ʊʈɸʅʉʌʆʈʄʀʈʋʖʑʀʄʉʗ ʈɸɹʆʏʀʄ ʆɹʆʈʋɼʆɺɸʅʀɽʄ 

 
ʈʘʩʩʤʦʪʨʝʥʘ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʘʰʠʥ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʙʦʣʴʰʠʤʠ ʝʜʠʥʠʯʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ, ʩ ʫʚʝʣʠʯʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʩʦ ʩʤʝʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʩʦʟʜʘʥʠʷ ʙʫʣʴʜʦʟʝʨʘ-ʧʦʛʨʫʟʯʠʢʘ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʩʷ ʨʘʙʦʯʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʣʴʜʦʟʝʨ; ʧʦʛʨʫʟʯʠʢ; ʢʦʚʰ; ʦʪʚʘʣ; ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʝʩʷ ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ; ʧʦʜʚʠʞʥʳʡ ʢʨʦʥʰʪʝʡʥ (ʧʨʦʫʰʠʥʳ); ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʝ ʪʦʣʢʘʶʱʠʝʩʷ ʙʨʫʩʴʷ. 
 

ɸʥʘʣʠʟ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʟʝʤʣʝʨʦʡʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʜʨʫʛʠʭ ʤʘʰʠʥ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ ʠ ʨʘʩʰʠʨʝʥʠʷ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘ-

ʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʢ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʰʠʥʘʤ ʠ 

ʤʝʭʘʥʠʟʤʘʤ. ʂʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʪʘʢʠʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʣ-

ʩʷ ʦʙʳʢʥʦʚʝʥʥʳʡ ʦʪʚʘʣ ʣʠʙʦ ʜʨʫʛʠʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʠ ʪʷʛʦʚʳʝ ʩʨʝʜʩʪʚʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʪʷʛʦʚʳʭ ʩʨʝʜʩʪʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʥʥʳʝ ʫʧʨʷʞʠ, 

ʧʘʨʦʚʳʝ ʤʘʰʠʥʳ ʥʘ ʨʝʣʴʩʦʚʦʤ ʭʦʜʫ ʠ ʜʨ.  

ɺʦʟʨʘʩʪʘʶʱʠʝ ʚ ʛʦʜʳ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʦʙʲʝʤʳ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ 

ʧʨʝʜʲʷʚʠʣʠ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʰʠʥʘʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʠ ʧʝʨʝʜ ʫʯʝʥʳ-

ʤʠ ʠ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʤʦʱʥʳʭ ʚʳ-

ʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʟʘ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʚʝʜʝʥʠʷ 

ʢʘʨʴʝʨʥʳʭ ʨʘʙʦʪ, ʨʘʙʦʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʜʦʨʦʛ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʪʷʛʦʚʳʭ ʩʨʝʜʩʪʚ ʥʘʯʘʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʪʨʘʢʪʦʨʘ ʥʘ ʚʘʣʴʮʝʚʦʤ ʭʦʜʫ, ʛʫʩʝʥʠʯʥʦʤ, ʢʦʣʝʩʥʦʤ ʭʦʜʫ, ʩ 

ʮʝʣʴʥʦʣʠʪʳʤʠ ʨʝʟʠʥʦʚʳʤʠ ʦʙʦʜʢʘʤʠ. ʂʨʦʤʝ ʥʘʟʚʘʥʥʳʭ ʪʷʛʦʚʳʭ ʩʨʝʜʩʪʚ 

ʧʦʷʚʠʣʠʩʴ ʢʦʣʝʩʥʳʝ ʪʨʘʢʪʦʨʘ ʩ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʰʠʥʘʤʠ, ʦʙʣʘʜʘʶʱʠʝ 

ʙʦʣʴʰʠʤʠ ʩʢʦʨʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʤʘʥʝʚʨʝʥʥʦʩʪʴʶ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʭʦʜʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʷʛʦʚʳʭ 

ʩʨʝʜʩʪʚ ʤʦʜʝʨʥʠʟʠʨʦʚʘʣʠʩʴ ʠ ʜʨʫʛʠʝ ʫʟʣʳ ʠ ʤʝʭʘʥʠʟʤʳ ʩʪʨʦʠʪʝʣʴʥʦ-

ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ. ɿʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ 
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ʩʦʟʜʘʥʳ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʙʦʣʴʰʠʤʠ ʝʜʠʥʠʯʥʳʤʠ ʤʦʱʥʦʩʪʷ-

ʤʠ [6], ʥʦ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʂ ʭʘʨʘʢ-

ʪʝʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʪʘʢʠʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫ-

ʶʱʠʝ: ʤʦʱʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʘʩʩʳ, ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟ-

ʤʝʨʳ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʘʙʘʨʠʪʥʳʤ ʨʘʟʤʝʨʘʤ ʠ ʤʦʱʥʦ-

ʩʪʷʤ ʙʘʟʦʚʦʡ ʤʘʰʠʥʳ, ʠ ʜʨ. ɺ ʛʦʜʳ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʩʦʟʜʘʥʥʳʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ 

ʤʘʰʠʥʳ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʣʥʦʩʪʴʶ ʦʧʨʘʚʜʘʣʠ ʩʝʙʷ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʠʭ ʤʘʰʠʥʘʭ ʦʯʝʥʴ ʚʳʩʦʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʠʭ ʤʦʱʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩʨʝʜʥʝʡ ʪʨʫ-

ʜʦʝʤʢʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʥʝʙʦʣʴʰʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ, ʨʝʤʦʥʪʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ, ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ. ʕʪʠ ʤʘʰʠʥʳ ʩʯʠʪʘʶʪʩʷ ʤʘʣʦʵʬʬʝʢ-

ʪʠʚʥʳʤʠ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ, ʪʨʝʙʫʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʪʘʢ ʢʘʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʦʩʣʝʜʥʠʭ ʢ ʤʝʩʪʫ ʨʘʙʦʪʳ ʠ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʟʘʪʨʘʪʥʳʤʠ, ʯʝʤ ʧʨʠʥʦʩʠʤʳʡ ʠʤʠ ʵʬʬʝʢʪ.  

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʠ ʩʦʟʜʘʚʘʣʠʩʴ ʢʦʤʧʘʢʪʥʳʝ, ʚʳʩʦʢʦʤʘʥʝʚ-

ʨʝʥʥʳʝ, ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ. ʅʘʧʨʠʤʝʨ, ʙʫʣʴʜʦʟʝʨʥʦʝ ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʩʣʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʦʩʴ ʠ ʚ ʢʘʯʝʩʪʚʝ ʙʫʣʴ-

ʜʦʟʝʨʘ, ʠ ʚ ʢʘʯʝʩʪʚʝ ʛʨʝʡʜʝʨʘ, ʙʣʘʛʦʜʘʨʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʦʪʚʘʣʴʥʦʛʦ ʨʘʙʦʯʝ-

ʛʦ ʦʨʛʘʥʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ. ʆʪʚʘʣ ʤʝʭʘʥʠʟʤʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ  ʧʦʜ ʫʛʣʦʤ ʥʘʧʨʘʚʦ ʠʣʠ ʥʘʣʝʚʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʦʩʦʚ ʟʘ ʦʙʦʯʠʥʦʡ ʜʦʨʦʛʠ ʦʪʚʘʣ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʜ 

ʫʛʣʦʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʠʣʠʩʴ ʠ ʧʦʣʫʯʠʣʠ 

ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʫʚʝʣʠʯʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

ʉ ʫʯʝʪʦʤ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʤʳʭ  ʨʘʙʦʪ ʠ ʜʣʷ ʫʤʝʥʴ-

ʰʝʥʠʷ  ʧʨʦʩʪʦʝʚ ʙʘʟʦʚʳʭ ʤʘʰʠʥ ʚ ʧʘʨʢʘʭ ʠ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʩʦ-

ʟʜʘʚʘʣʠʩʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦ ʩʤʝʥʥʳʤʠ ʨʘʙʦ-

ʯʠʤʠ ʦʨʛʘʥʘʤʠ. ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ 

ʦʜʥʦʛʦ ʚʠʜʘ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʜʨʫʛʦʤʫ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʟʘʤʝʥʦʡ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʦʜʥʦʛʦ ʚʠʜʘ ʜʨʫʛʠʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʩ ʜʨʫʛʠʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠʣʠ ʚʦ ʚʨʝʤʝʥʥʳʭ 

ʤʘʰʠʥʥʳʭ ʧʘʨʢʘʭ ʚʳʧʦʣʥʷʝʪʩʷ ʩʤʝʥʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʦʚʳʭ ʤʘʰʠʥ ʚ ʧʨʦʮʝʩʩʝ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʙʘʟʦʚʳʭ ʤʘʰʠʥ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʨʘʩʭʦ-
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ʜʫʝʤʳʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʙʘʟʦʚʳʭ ʤʘʰʠʥ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʆʜʥʘʢʦ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʫʩʪʘʥʦʚʢʠ ʨʘʙʦ-

ʯʝʛʦ ʦʨʛʘʥʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʘʨʢʘ 

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʘʭ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ.  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʦʙʲʝʢʪʘʭ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʨʘʙʦʪ 

ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʣʝʢʩ ʤʘʰʠʥ, 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʙʦʪ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʤʘʰʠʥʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʥʝʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʧʨʦʩʪʦʷ ʦʪʜʝʣʴʥʳʭ ʤʘʰʠʥ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ, ʚ ʦʞʠʜʘʥʠʠ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʚʦʚʩʝ ʤʠʥʠʤʘʣʴʥʳʤ ʫʯʘʩʪʠʝʤ  ʚ ʧʨʦʮʝʩʩʝ. ɽʩʣʠ ʫʯʝʩʪʴ 

ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʢ  ʦʙʲʝʢʪʫ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ, 

ʥʦ ʥʫʞʥʳʭ ʤʘʰʠʥ, ʪʦ ʟʘʪʨʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚ ʨʘʟʳ ʙʦʣʴʰʝ, ʯʝʤ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʆʩʦʙʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʢʦʤʧʣʝʢʩʘ ʤʘʰʠʥ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʦʯʠʩʪʢʠ ʛʦʨʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦ-

ʨʦʛ ʩ ʫʯʘʩʪʢʘʤʠ, ʧʨʦʣʦʞʝʥʥʳʤʠ ʚ ʛʦʨʥʳʭ ʫʱʝʣʴʷʭ, ʩ ʧʨʝʜʧʝʨʝʚʘʣʴʥʳʤʠ,  

ʧʝʨʝʚʘʣʴʥʳʤʠ, ʩʝʨʧʘʥʪʠʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʦʪ ʩʥʝʞʥʳʭ ʣʘʚʠʥ, ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʟʘʥʦʩʦʚ, ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʩʝʣʝʚʳʭ ʷʚʣʝʥʠʡ, ʦʧʦʣʟʥʝʡ ʠ ʦʪ ʢʘʤʥʝʧʘ-

ʜʦʚ (ʨʠʩ. 1). 

 

  
                                 ʘ                                                             ʙ 

ʈʠʩ. 1. ʋʯʘʩʪʦʢ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ɹʠʰʢʝʢ ï ʊʦʨʫʛʘʨʪ ï ʂʅʈ:  

ʘ ï ʩʥʝʞʥʘʷ ʣʘʚʠʥʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ; ʙ ï ʢʘʤʥʝʧʘʜ 

 

ʄʘʣʦʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʪʘʢʠʭ ʢʘʢ ʦʯʠʩʪʢʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 
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ʜʦʨʦʛ  ʠ ʫʣʠʮ (ʧʨʠʛʦʨʦʜʥʳʝ, ʫʣʠʮʳ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʠ ʜʨʫʛʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ) ʦʪ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʟʘʥʦʩʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʧʨʦʪʠ-

ʚʦʛʦʣʦʣʝʜʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʝʜʝʥʠʠ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʠ ʜʨ. 

ʅʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʤʘʰʠʥ ʩ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʩʷ ʨʘʙʦʯʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʟʜʘ-

ʥʠʠ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ ʨʝʘ-

ʣʠʟʘʮʠʠ, ʠʟʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʠʜʦʚ ʨʘʙʦʪ ʠ ʩʨʝʜʩʪʚ 

ʤʝʭʘʥʠʟʘʮʠʠ, ʯʘʩʪʦʪʳ, ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ.    

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʜʚʠʞʫʱʠʭ ʩʠʣ 

ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ, ʯʝʛʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʦʟ-

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʤʘʰʠʥ, 

ʯʪʦ ʨʝʘʣʴʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʪʠʧ ʤʘʰʠʥ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʠʟʤʝʥʷʪʴ 

ʩʚʦʠ ʬʫʥʢʮʠʠ ʟʘ ʩʯʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʫʪʝʤ 

ʤʘʥʠʧʫʣʷʮʠʡ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʠʟ ʢʘʙʠʥʳ ʤʘʰʠʥʠʩʪʘ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦʜʦʙʥʳʭ ʤʘʰʠʥ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʨʘʙʦʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘ-

ʰʠʥ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ, ʢʘʢ ʠ ʪʨʝʙʦʚʘʣʦʩʴ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʝʡ-

ʩʪʚʦʚʘʥʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ 

ʨʘʙʦʪ, ʩʦʢʨʘʱʘʶʪʩʷ ʩʨʦʢʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʟʘʪʨʘʪʳ.  

ʀʩʭʦʜʷ ʠʟ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʜʦʨʦʞʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʩ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʩʷ ʨʘʙʦʯʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʦʚʦʛʦ ʙʫʣʴʜʦʟʝʨʘ-ʧʦʛʨʫʟʯʠʢʘ ʩ ʪʨʘʥʩʬʦʨʤʠʨʫ-

ʶʱʠʤʩʷ ʨʘʙʦʯʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ [1ï4] (ʨʠʩ. 2).  

ʈʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʫʣʴʜʦʟʝʨʘ-ʧʦʛʨʫʟʯʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ: ʦʥʦ ʩʥʘʙʞʝʥʦ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʤʠ ʪʦʣʢʘʶ-

ʱʠʤʠ ʙʨʫʩʴʷʤʠ, ʧʝʨʝʜʥʠʝ ʢʦʥʮʳ ʢʦʪʦʨʳʭ ʯʝʨʝʟ ʰʘʨʦʚʳʝ ʰʘʨʥʠʨʳ ʧʨʠʩʦ-

ʝʜʠʥʝʥʳ ʢ ʧʦʜʚʠʞʥʳʤ ʢʨʦʥʰʪʝʡʥʘʤ (ʧʨʦʫʰʠʥʘʤ) ʧʦʣʟʫʥʥʦʛʦ ʪʠʧʘ, ʫʧʨʘʚ-

ʣʷʝʤʳʤ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʥʫʪʨʠ ʥʘʧʨʘʚʣʷʶʱʝʛʦ, ʢʦʪʦ-

ʨʳʡ ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥ ʢ ʢʦʚʰʫ. ʋʧʨʘʚʣʷʝʤʳʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ ʧʦʜʚʠʞ-

ʥʳʝ ʢʨʦʥʰʪʝʡʥʳ (ʧʨʦʫʰʠʥʳ), ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʫʪʨʠ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʥʘ 

ʧʨʘʚʦʡ ʠ ʥʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ ʢ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʤ ʩʪʦʨʦʥʘʤ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʛʦ ʪʦʣʢʘʶʱʝʛʦ ʙʨʫʩʘ, ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʦ ʧʝʨʝʤʝʱʘʷʩʴ ʚ ʥʘʨʫʞʥʫʶ ʩʪʦʨʦʥʫ ʧʦ ʥʘʧʨʘʚʣʷʶʱʝʡ ʧʨʠ ʚʳʜʚʠʞʝ-

ʥʠʠ ʙʨʫʩʘ ʚʧʝʨʝʜ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʦʜ ʫʛʣʦʤ ʧʨʠ 

ʦʪʚʘʣʠʚʘʶʱʝʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʙʫʣʴʜʦʟʝʨʘ. ʇʦʜʚʠʞʥʳʡ ʢʨʦʥʰʪʝʡʥ ʧʦʣ-

ʟʫʥʥʦʛʦ ʪʠʧʘ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʚ ʧʦʧʝʨʝʯ-
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ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʥʘʧʨʘʚʣʷʶʱʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʙʘʟʦʚʦʡ ʤʘʰʠʥʳ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʝʣʠʯʠʥʝ ʚʳʜʚʠʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʩʪʦʨʦʥ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʪʦʣʢʘʶʱʠʭ ʙʨʫʩʴʝʚ. ɺ ʧʨʦʮʝʩʩʝ ʫʩʪʘʥʦʚʢʠ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʦʜ ʫʛʣʦʤ ʛʠʜʨʦʮʠʣʠʥʜʨ ʚʳʜʚʠʞʝʥʠʷ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ 

ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʪʦʣʢʘʶʱʠʭ ʙʨʫʩʴʝʚ ʩʠʥʭʨʦʥʥʦ ʨʘʙʦʪʘʝʪ ʩ ʛʠʜʨʦʮʠʣʠʥ-

ʜʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʚʠʞʥʳʤ ʢʨʦʥʰʪʝʡʥʦʤ ʧʦʣʟʫʥʥʦʛʦ ʪʠʧʘ ʪʦʡ ʞʝ ʩʪʦʨʦ-

ʥʳ [1, 2].  

 

 
 

ʈʠʩ. 2. ɹʫʣʴʜʦʟʝʨ-ʧʦʛʨʫʟʯʠʢ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ  

ʩ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʩʷ ʨʘʙʦʯʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ:  

1 ï ʙʘʟʦʚʘʷ ʤʘʰʠʥʘ; 2 ï ʢʦʚʰ; 3 ï ʦʪʚʘʣ; 4 ï ʛʠʜʨʦʮʠʣʠʥʜʨʳ ʧʦʚʦʨʦʪʘ ʚʳʜʚʠʛʘʝʤʳʭ ʯʘʩʪʝʡ 

ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʪʦʣʢʘʶʱʠʭ ʙʨʫʩʴʝʚ; 5 ï ʛʠʜʨʦʮʠʣʠʥʜʨʳ ʧʦʜʲʝʤʘ  

ʠ ʦʧʫʩʢʘʥʠʷ ʨʘʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 6 ï ʛʠʜʨʦʮʠʣʠʥʜʨʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ;  
7 ï ʚʳʜʚʠʛʘʝʤʳʝ ʯʘʩʪʠ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʪʦʣʢʘʶʱʠʭ ʙʨʫʩʴʝʚ; 8 ï ʥʝʚʳʜʚʠʛʘʝʤʳʝ ʯʘʩʪʠ  

ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʪʦʣʢʘʶʱʠʭ ʙʨʫʩʴʝʚ; 9 ï ʨʦʪʦʨʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʩ ʛʠʜʨʦʤʦʪʦʨʦʤ;  

10 ï ʙʦʨʪʦʚʦʡ ʨʝʜʫʢʪʦʨ; 11 ï ʧʦʜʚʠʞʥʳʝ ʢʨʦʥʰʪʝʡʥʳ (ʧʨʦʫʰʠʥʳ) ʧʦʣʟʫʥʥʦʛʦ ʪʠʧʘ  

ʩ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ; 12 ï ʧʦʜʚʠʞʥʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ; 13 ï ʛʠʜʨʦʮʠʣʠʥʜʨ  

ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʚʠʞʥʳʤ ʟʫʙʯʘʪʳʤ ʢʦʣʝʩʦʤ 
 

ʈʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʢʨʦʤʝ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʪʦʣʢʘʶʱʠʭ ʙʨʫʩʴʝʚ ʠ 

ʧʦʜʚʠʞʥʳʭ ʢʨʦʥʰʪʝʡʥʦʚ (ʧʨʦʫʰʠʥ) ʧʦʣʟʫʥʥʦʛʦ ʪʠʧʘ ʩʥʘʙʞʝʥʦ ʢʦʚʰʦʤ, ʢ 

ʢʦʪʦʨʦʤʫ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʰʘʨʥʠʨʥʦ ʧʨʠʩʦʝʜʠʥʝʥ ʦʪʚʘʣ. ɼʣʷ ʨʘʙʦʪʳ ʤʘ-

ʰʠʥʳ ʚ ʨʝʞʠʤʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʫʣʴʜʦʟʝʨʘ ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʢʦʚʰʘ ʧʦʣʥʦ-

ʩʪʴʶ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʦʪʚʘʣʦʤ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʤʘʰʠʥʳ ʚ 

ʨʝʞʠʤʝ ʧʦʛʨʫʟʯʠʢʘ ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʢʦʚʰʘ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʚʘʝʪʩʷ, ʯʪʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʚʦʨʦʪʘ ʦʪʚʘʣʘ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʚʦʢʨʫʛ ʰʘʨʥʠʨ-

ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʦʪʚʘʣʘ ʠ ʢʦʚʰʘ, ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʙʦʨʪʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʦʚʰʘ (ʨʠʩ. 2). ʐʘʨʥʠʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʦʪʚʘʣʦʤ ʠ ʢʦʚʰʦʤ 

ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʰʘʨʥʠʨʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʧʨʦʫʰʠʥ ʦʪʚʘʣʘ ʠ ʢʦʚʰʘ. ɹʦʨ-

ʪʦʚʦʡ ʨʝʜʫʢʪʦʨ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʠʚʦʜʘ 

ʧʦʚʦʨʦʪʘ ʦʪʚʘʣʘ ʜʣʷ ʨʘʙʦʪʳ ʙʫʣʴʜʦʟʝʨʘ-ʧʦʛʨʫʟʯʠʢʘ ʚ ʨʝʞʠʤʝ ʪʨʘʜʠʮʠʦʥʥʦ-

ʛʦ ʙʫʣʴʜʦʟʝʨʘ ʠʣʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʧʦʛʨʫʟʯʠʢʘ. ʈʘ-

ʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʥʘʙʞʝʥʦ ʨʦʪʦʨʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ 

ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʧʝʩʢʦʨʘʟʙʨʘʩʳʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʠʞʥʝʡ 

ʜʦʥʥʦʡ ʯʘʩʪʠ ʢʦʚʰʘ ʧʦ ʚʩʝʡ ʰʠʨʠʥʝ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʧʝʩʢʦʨʘʟʙʨʘʩʳ-
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ʚʘʪʝʣʷ ʢʦʚʰ ʨʘʙʦʪʘʝʪ ʢʘʢ ʝʤʢʦʩʪʴ ʜʣʷ ʧʝʩʢʘ ʠʣʠ ʜʣʷ ʜʨʫʛʠʭ ʨʝʘʛʝʥʪʦʚ, ʘ 

ʦʪʚʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʳʰʠ,  ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʡ ʚʳʩʳʧʘʥʠʝ ʤʘ-

ʪʝʨʠʘʣʦʚ ʠʟ ʢʦʚʰʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʧʦʣʦʞʝʥʠʷʭ. ʇʨʠ ʛʦʪʦʚʥʦʩʪʠ ʨʘʙʦʯʝ-

ʛʦ ʦʨʛʘʥʘ ʢ ʨʘʙʦʪʝ ʧʝʩʢʦʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʚʢʣʶʯʘʝʪʩʷ ʨʦʪʦʨʥʳʡ ʨʘʙʦʯʠʡ ʦʨ-

ʛʘʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʦʝʟʞʠʭ ʯʘʩʪʝʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠʣʠ ʫʣʠʮ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʦʛʨʫʟʯʠʢʘ ʨʦʪʦʨʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʟʘʩʣʦʥʢʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʩʳʧʘʥʠʷ ʥʘʙʨʘʥʥʳʭ ʚ 

ʢʦʚʰ ʤʘʩʩ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʚʦʜʘ ʜʣʷ ʨʦʪʦʨʥʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʛʠʜʨʦʤʦʪʦʨ, ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʢ ʙʦʨʪʦʚʦʤʫ ʨʝʜʫʢʪʦʨʫ, ʚʘʣ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʝʜʫʱʠʤ ʚʘʣʦʤ ʙʦʨʪʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ ʠ ʨʦʪʦʨʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʜʥʦ ʠʟ ʧʨʦʤʝʞʫʪʦʯ-

ʥʳʭ ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʙʦʨʪʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʧʦʜʚʠʞʥʳʤ, ʪ.ʝ. ʦʥʦ 

ʩʦʚʝʨʰʘʝʪ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʚʳʧʦʣ-

ʥʝʥʥʦʡ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʚʰʘ, ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʮʠʣʠʥʜʨʘ [3]. ʇʦ-

ʜʚʠʞʥʦʝ ʟʫʙʯʘʪʦʝ ʢʦʣʝʩʦ ʚʚʦʜʠʪʩʷ ʚ ʟʘʮʝʧʣʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʟʫʙʯʘʪʳʤʠ ʢʦ-

ʣʝʩʘʤʠ ʙʦʨʪʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʦʨʘʯʠʚʘʪʴ ʦʪʚʘʣ ʚʦʢʨʫʛ 

ʰʘʨʥʠʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʦʪʚʘʣʦʤ ʠ ʢʦʚʰʦʤ, ʪ.ʝ. ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 

ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʢ ʜʨʫʛʦʤʫ.   

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʛʣʘ ʨʝʟʘʥʠʷ ʦʪʚʘʣʘ ʚ ʨʝʞʠʤʝ ʙʫʣʴʜʦʟʝʨʘ, ʫʧʨʘʚʣʝʥʠʷ ʢʦʚ-

ʰʦʤ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʧʦʛʨʫʟʯʠʢʘ) ʠʤʝʶʪʩʷ ʛʠʜʨʦʮʠʣʠʥʜʨʳ, ʰʪʦʢʦʚʳʝ 

ʩʪʦʨʦʥʳ ʢʦʪʦʨʳʭ ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ ʩʪʦʡʢʘʤ ʢʦʚʰʘ, ʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩʪʦ-

ʨʦʥʳ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʧʨʦʫʰʠʥʘʤʠ, ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʚʳʜʚʠʛʘʝʤʳʭ ʯʘʩʪʷʭ 

ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʭ ʪʦʣʢʘʶʱʠʭ ʙʨʫʩʴʝʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʤʘʰʠʥ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʘʢʪʦʨʳ ʥʘ 

ʛʫʩʝʥʠʯʥʦʤ ʠ ʧʥʝʚʤʦʢʦʣʝʩʥʦʤ ʭʦʜʫ (ʙʘʟʦʚʳʝ ʤʘʰʠʥʳ ʙʫʣʴʜʦʟʝʨʘ, ʦʜʥʦ-

ʢʦʚʰʦʚʳʭ ʧʦʛʨʫʟʯʠʢʦʚ, ʙʘʟʦʚʳʝ ʤʘʰʠʥʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʠ ʜʨ.). 

ɹʫʣʴʜʦʟʝʨ-ʧʦʛʨʫʟʯʠʢ ʨʘʙʦʪʘʝʪ ʚ ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʭ ʨʝʞʠʤʘʭ ʠ ʚʳ-

ʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʩʣʝʜʫʶʱʠʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ï ʚ ʨʝʞʠʤʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʫʣʴʜʦʟʝʨʘ; 

ï ʚ ʨʝʞʠʤʝ ʙʫʣʴʜʦʟʝʨʘ ʩ ʧʨʘʚʳʤ ʠ ʣʝʚʳʤ ʦʪʚʘʣʠʚʘʥʠʝʤ ʥʘʢʦʧʠʚ-

ʰʠʭʩʷ ʧʝʨʝʜ ʦʪʚʘʣʦʤ ʤʘʩʩ; 

ï ʚ ʨʝʞʠʤʝ ʦʜʥʦʢʦʚʰʦʚʦʛʦ ʧʦʛʨʫʟʯʠʢʘ ʩ ʚʳʩʦʪʦʡ ʧʦʜʲʝʤʘ ʢʦʚʰʘ 

ʜʦ 3,5 ʤ; 

ï ʚ ʨʝʞʠʤʝ ʩʢʨʝʙʢʘ ʩ ʧʨʘʚʳʤ ʠ ʣʝʚʳʤ ʦʪʚʘʣʠʚʘʥʠʝʤ ʤʘʩʩ ʧʝʨʝʜ ʦʪ-

ʚʘʣʦʤ ʧʨʠ ʦʯʠʩʪʢʝ ʘʵʨʦʜʨʦʤʦʚ ʠ ʚʟʣʝʪʥʳʭ ʧʦʣʦʩ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʙʳʢʥʦʚʝʥ-

ʥʦʡ ʧʘʪʨʫʣʴʥʦʡ ʦʯʠʩʪʢʝ ʫʣʠʮ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 

ʦʪ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʟʘʥʦʩʦʚ; 

ï ʚ ʨʝʞʠʤʝ ʧʝʩʢʦʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʫʣʠʮ ʠ ʘʚʪʦʤʦʙʠʣʴ-

ʥʳʭ ʜʦʨʦʛ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʠʣʠ ʧʝʩʢʦʤ; 
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ï ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʙʫʣʴʜʦʟʝʨʘ-ʧʝʩʢʦʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʩ 

ʧʨʘʚʦ- ʠ ʣʝʚʦʦʪʚʘʣʠʚʘʥʠʝʤ ʥʘʢʦʧʠʚʰʠʭʩʷ ʧʝʨʝʜ ʦʪʚʘʣʦʤ ʩʥʝʞʥʳʭ ʤʘʩʩ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʘʟʙʨʘʩʳʚʘʥʠʝʤ ʨʝʘʛʝʥʪʦʚ ʥʘ ʦʯʠʱʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʫʣʠʮ ʠʣʠ ʜʦʨʦʛ; 

ï ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʩʢʨʝʙʢʘ-ʧʝʩʢʦʨʘʟʙʨʘʩʳʚʘʪʝʣʷ ʩ ʧʨʘʚʦ- 

ʠ ʣʝʚʦʦʪʚʘʣʠʚʘʥʠʝʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʘʟʙʨʘʩʳʚʘʥʠʝʤ ʨʝʘʛʝʥʪʦʚ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʜʦʨʦʛ;  

ï ʚ ʨʝʞʠʤʝ ʙʫʣʴʜʦʟʝʨʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʜʚʠʛʘʪʴ ʦʪʚʘʣ ʚʧʝʨʝʜ ʜʦ 

1 ʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʦʚʦʡ ʤʘʰʠʥʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʙʝʟʦʧʘʩʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʦʪ ʦʙʨʳʚʘ ʛʦʨʥʦʡ ʜʦʨʦʛʠ, ʧʨʠ ʨʘʙʦʪʝ ʙʫʣʴʜʦʟʝʨʘ ʥʘ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ ʛʦʨ-

ʥʳʭ ʜʦʨʦʛ (ʨʷʜʦʤ ʩ ʦʙʨʳʚʦʤ). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʨʦʞʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ, ʛʦʨʥʳʭ, ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʠ ʜʨʫʛʠʭ 

ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʩ ʫʯʝ-

ʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʙʫʣʴʜʦʟʝʨʘ-ʧʦʛʨʫʟʯʠʢʘ ʤʥʦ-

ʛʦʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʩʷ ʨʘʙʦʯʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʥʘʤʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʩʣʝʜʫʶʱʝʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʝʩʷ ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʵʪʦ ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʠʤʝʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠ ʧʝʨʝʭʦʜʠʪʴ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʨʘ-

ʙʦʯʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʜʨʫʛʦʤʫ ʧʫʪʝʤ ʤʘʥʠʧʫʣʷʮʠʡ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ, 

ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦ-ʬʠʢʩʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʫʶʱʝʛʦ ʨʘ-

ʙʦʯʝʛʦ ʦʨʛʘʥʘ ʨʘʙʦʪʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥ ʠ ʝʛʦ ʤʝʭʘʥʠʟʤʳ. 

ʉ ʫʯʝʪʦʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʙʫʣʴʜʦʟʝʨʘ-ʧʦʛʨʫʟʯʠʢʘ ʩ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʩʷ ʨʘʙʦʯʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʩʦʛʣʘʩʥʦ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʥʳʤ ʨʘʥʝʝ ʫʯʝʥʳʤʠ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʧʦʣʥʠʪʴ ʨʷʜ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʨʠʩ. 3). 

 
 

ʈʠʩ. 3. ɺʠʜʳ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 
 
1. ʈʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʫʣʴʜʦʟʝʨʘ ʩ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʤʠ ʪʦʣʢʘʶʱʠʤʠ ʙʨʫʩʴʷʤʠ. ʇʘ-

ʪʝʥʪ ʂʈ ˉ 1411 ʦʪ 30.11.2011. 

ɺʠʜʳ ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ 
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ʄʘʰʠʥʳ ʠ 
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MULTI PURPOSE BULLDOZER LOADER WITH TRANSFORMING  

WORKING EQUIPMENT  

 

In this scientific article considered the history of development of road-building machinery, features a 

variety of designs and their performance. The advantages and disadvantages of machines and 

equipment with high unit capacity, with enhanced functionality and with replaceable working bodies, 
and also considered the relevance of the development and the creation of multi-purpose bulldozer-

loader with transforming working equipment. 

 
Keywords: bulldozer, loader bucket, blade, transforming working equipment, the movable arm (eye), 

telescopic push arms. 
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ɿɸʈʋɹɽɾʅʓʁ ʆʇʓʊ ʈɸɿɺʀʊʀʗ ʇʆʈʊʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʦʨʪʦʚ ʩʪʘʣʦ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʨʪʘ 
ʢʘʢ ʢʣʘʩʪʝʨʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʨʘʙʦʪʳ ʧʦʨʪʘ ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʝ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪ ʤʫʣʴʪʠʧʣʠ-

ʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ. ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʨʪʘ ʩʚʷʟʘʥʦ ʩ ʤʦʜʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ 
ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʨʪʘ, ʬʦʨʤʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʨʪʘ, ʘ 

ʪʘʢʞʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʦʧʝʨʘʪʦʨʘʤʠ ʧʦʨʪʘ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ. ɺʩʝ ʵʪʦ ʧʨʝʜ-

ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʪʝʥʮʠʘʣ ʧʦʨʪʘ ʢʘʢ ʦʙʲʝʢʪʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜ-
ʥʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʨʪ; ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʨʪʘ; ʫʧʨʘʚʣʝʥʠʝ; ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ 
ʪʨʘʥʩʧʦʨʪ; ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʘ. 

 

ʈʦʣʴ ʣʦʛʠʩʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚ-

ʣʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʝ ʥʘ ʧʦʨʪʦʚʫʶ 

ʦʪʨʘʩʣʴ ʩʪʨʘʥ ʜʘʣʴʥʝʛʦ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʇʦʨʪ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʢʣʶʯʝʚʳʤ ʫʟʣʦʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʩʚʷʟʘʪʴ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ï ʤʦʨʩʢʦʡ, ʨʝʯʥʦʡ, ʞʝʣʝʟʥʦʜʦʨʦʞ-

ʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ, ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ, ʥʦ ʠ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʚʝʥʴʝʚ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʪʦʨʛʦʚʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠ-

ʩʪʝʤ [1]. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʦʨʪʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ: ʧʨʠʥʠʤʘʶʪʩʷ ʥʦʚʳʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ 

ʩʝʢʪʦʨʘ, ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʘʚʪʦʥʦʤʠʠ ʧʦʨʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʥ-

ʪʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʠ ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʪʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

ʇʨʦʜʫʢʮʠʝʡ ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʠʟ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ 

ʮʝʥʥʦʩʪʝʡ (ʨʠʩ. 1).  

ʆʙʱʝʩʪʚʝʥʥʳʝ ʮʝʥʥʦʩʪʠ ʜʘʶʪ ʢʦʩʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ 

ʚʠʜʝ ʫʣʫʯʰʝʥʠʷ ʪʦʨʛʦʚʣʠ, ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʣʦʛʦʚʦʛʦ 

ʨʦʩʪʘ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʦʨʛʦʚʣʝʡ, ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʘʱʠʪʳ ʘʢʚʘʪʦʨʠʠ ʧʦʨʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʯʘʩʪʥʳʝ ʮʝʥʥʦʩʪʠ ʜʘʶʪ ʧʨʷʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
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ʵʬʬʝʢʪ ʧʫʪʝʤ ʦʢʘʟʘʥʠʷ ʧʦʨʪʦʚʳʭ ʫʩʣʫʛ. ɹʦʣʴʰʠʥʩʪʚʦ ʯʘʩʪʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. 

 

 

ʈʠʩ. 1. ʇʦʨʪ ï ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʮʝʥʥʦʩʪʝʡ 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʮʝʥʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʷ-

ʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʤʘʢʨʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ï ʤʠʥʠʤʠʟʘʮʠʷ ʩʦʚʦʢʫʧʥʳʭ ʠʟʜʝʨʞʝʢ. ɻʣʘʚʥʘʷ 

ʮʝʣʴ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʧʦʨʪʘ ï ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʢʘʧʠʪʘʣʦ-

ʚʣʦʞʝʥʠʡ, ʪ.ʝ. ʧʨʠʙʳʣʴ. ʈʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʚʢʣʶʯʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ, ʧʦʟ-

ʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ, ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʠ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʠ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʮʝʣʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʠʚʘʪʠʟʘʮʠʠ ʧʦʨʪʦʚʳʭ ʫʩʣʫʛ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʦʨ-

ʪʦʤ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʦʙʝ ʢʦʥʮʝʧʮʠʠ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʨʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷʤʠ, 

ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷʤʠ, ʧʘʩʩʘʞʠʨʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʧʦʨʪʦʚʳʭ 

ʫʩʣʫʛ ʧʨʠ ʚʝʜʝʥʠʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʜʥʳʭ ʧʫʪʷʭ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʨʪʦʚ ʜʣʷ ʥʫʞʜ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ [2]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʩʣʦʞʠ-

ʣʠʩʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ: ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʝ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʠ ʯʘʩʪʥʦʝ. 

ʇʦʨʪʳ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʟʘʚʠʩʷʪ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦ-

ʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʶʨʠʜʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʧʦʨʪʘ ʠ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʛʦ 

ʧʦʨʪʦʚʳʭ ʚʣʘʩʪʝʡ. ʂ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʧʦʨʪʘʤ ʦʪʥʦʩʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʦʨ-
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ʪʳ ʶʛʘ ɽʚʨʦʧʳ (ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ, ɻʨʝʮʠʷ), ɼʘʥʠʠ, ʂʘʥʘʜʳ, ʘ ʪʘʢʞʝ ʥʝʢʦ-

ʪʦʨʳʭ ʩʪʨʘʥ ɸʬʨʠʢʠ ʠ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ.  

ʇʦʨʪʳ ʩ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʠʥʘʜʣʝʞʘʪ ʠ ʥʘʭʦʜʷʪ-

ʩʷ ʚ ʶʨʠʜʠʯʝʩʢʦʤ ʧʦʜʯʠʥʝʥʠʠ ʦʪ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ (ʤʫʥʠʮʠʧʘʣʠʪʝ-

ʪʳ/ʤʵʨʠʠ/ʰʪʘʪʳ). ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʧʦʨʪʳ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ (ʈʦʪʪʝʨ-

ʜʘʤ, ɸʤʩʪʝʨʜʘʤ). ʕʪʠ ʧʦʨʪʳ ʧʨʠʥʘʜʣʝʞʘʪ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤ (ʤʵʨʠʷʤ), ʘ ʚ 

ʉʐɸ ï ʚ ʦʩʥʦʚʥʦʤ ʰʪʘʪʘʤ ʠʣʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤ.  

ʇʦʣʥʦʩʪʴʶ ʯʘʩʪʥʳʝ ʧʦʨʪʳ ʥʝ ʧʦʜʯʠʥʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘ-

ʥʘʤ, ʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʜʘʥʥʫʶ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʢʨʘʡʥʠʡ ʩʣʫ-

ʯʘʡ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʦʨʪʳ ʢʚʘʣʠʬʠʮʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨ-

ʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʨʫʙʝʞʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠ-

ʢʠ, ʦʩʚʝʱʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʨʝʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʧʦʨʪʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ [3]. ʆʧʨʝʜʝʣʝʥʳ 

ʯʝʪʳʨʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʨʪʦʚ (ʜʘʣʝʝ ï ʤʦʜʝʣʠ): ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʧʦʨʪ (Service Port), ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʦʨʪ (Tool Port), ʧʦʨʪ-ʚʣʘʜʝʣʝʮ 

(Land Lord Port), ʯʘʩʪʥʳʡ ʧʦʨʪ (Private Port). 

ʕʪʠ ʤʦʜʝʣʠ ʨʘʟʣʠʯʘʶʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ:  

ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ, ʯʘʩʪʥʦʝ ʠʣʠ ʩʤʝʰʘʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ; 

ï ʣʦʢʘʣʴʥʘʷ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʠʣʠ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʘʷ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʦʩʪʴ; 

ï ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʨʪʘ, ʚʢʣʶʯʘʷ ʟʝʤʣʶ; 

ï ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʩʪʘʪʫʩ ʨʘʙʦʪʳ ʚ ʜʦʢʘʭ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʦʨʪʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦ-

ʯʝʥʳ ʥʘ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ. ʇʦʨʪ-ʚʣʘʜʝʣʝʮ ʠʤʝʝʪ ʩʤʝ-

ʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ 

(ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʘ) ʠ ʯʘʩʪʥʳʤʠ (ʧʦʨʪʦʚʘʷ ʦʪʨʘʩʣʴ). ʏʘʩʪʥʳʝ ʧʦʨʪʳ 

(ʧʦʣʥʦʩʪʴʶ ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʥʳʝ) ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʯʘʩʪʥʳʭ (ʘʢʮʠʦʥʝʨʳ) 

ʠʥʪʝʨʝʩʘʭ. ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʝʡ ʠ ʠʭ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ. 

 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʨʪʦʚ 

 
ʄʦʜʝʣʴ ʧʦʨʪʘ ʆʧʠʩʘʥʠʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʨʪ 

(Service Port) 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʘ ʷʚʣʷ-

ʝʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʠ ʦʧʝʨʘʪʦʨʦʤ ʚʩʝʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ (ʫʧʨʘʚʣʝʥʠʝ ʧʦʨʪʦʤ ʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʷ ʧʦʨʪʘ) 
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ʄʦʜʝʣʴ ʧʦʨʪʘ ʆʧʠʩʘʥʠʝ 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʦʨʪ 

(Tool Port) 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʘ ʷʚʣʷ-

ʝʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʧʝ-

ʨʠʨʦʚʘʥʠʝ ʧʝʨʝʛʨʫʟʦʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʧʦʨʪʘ ʠ ʥʝ-

ʙʦʣʴʰʠʤʠ ʯʘʩʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʩʦʚʤʝʩʪʥʦ 

ʇʦʨʪ-ʚʣʘʜʝʣʝʮ 

(Land Lord Port) 

ʈʘʟʤʝʞʝʚʘʥʠʝ ʬʫʥʢʮʠʡ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʧʦʨʪʘ (ʥʝ ʟʘʥʠʤʘʝʪʩʷ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʧʦʨʪʘ) ʠ ʯʘʩʪʥʳʤʠ ʦʧʝʨʘʪʦ-

ʨʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʥʮʝʩʩʠʦʥʝʨʘʤʠ 

ʏʘʩʪʥʳʡ ʧʦʨʪ 

(Operating Port) 

ʏʘʩʪʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʩʦʙ-

ʩʪʚʝʥʥʠʢʦʤ ʠ ʦʧʝʨʘʪʦʨʦʤ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ (ʫʧʨʘʚʣʝʥʠʝ ʧʦʨʪʦʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʨ-

ʪʘ), ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʨʪʦʚʘʷ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘ ʬʠʥʘʥʩʠʨʫʝʪʩʷ, ʚʦʟʚʦʜʠʪʩʷ ʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʦʨʪʳ ʦʙʣʘʜʘʶʪ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʨʪʘ, ï ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʝʥ-

ʥʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʨʳʥʢʘ. ʇʦʵʪʦʤʫ 

ʨʘʟʚʠʪʳʝ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʜʘʥʥʦʡ ʤʦʜʝʣʠ. ʄʥʦʛʠʝ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʝ ʧʦʨʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʝʨʝʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʢ ʤʦʜʝʣʠ ʧʦʨʪʘ-

ʚʣʘʜʝʣʴʮʘ, ʥʘʧʨʠʤʝʨ ʂʦʣʦʤʙʦ (ʐʨʠ-ʃʘʥʢʘ), ʅʭʘʚʘ ʐʝʚʘ (ʀʥʜʠʷ), ɼʘʨ ʵʩ 

ʉʘʣʘʤ (ʊʘʥʟʘʥʠʷ) ʠ ʜʨ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʧʦʨʪʳ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ ʜʦ ʩʠʭ ʧʦʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ, ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʘ ʚʳʧʦʣʥʷʝʪ 

ʚʝʩʴ ʩʧʝʢʪʨ ʫʩʣʫʛ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʪʘ. ʇʨʠ ʵʪʦʤ 

ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʣʠʮʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʨʪʘ ʚʣʘʜʝʝʪ, ʦʙʩʣʫʞʠʚʘʝʪ ʠ ʦʧʝʨʠʨʫʝʪ 

ʚʩʝʤʠ ʜʦʩʪʫʧʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʝʨʝʛʨʫʟʢʠ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʤʠ ʦʩʫ-

ʱʝʩʪʚʣʷʶʪ ʩʦʪʨʫʜʥʠʢʠ, ʥʘʥʷʪʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʧʦʨʪʘ.  

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʦʨʪ ʠʤʝʝʪ ʨʷʜ ʩʭʦʜʩʪʚ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʦʨ-

ʪʦʤ ʚ ʯʘʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʦʚ ʝʛʦ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ. ʄʦʜʝʣʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʦʨʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʘʜʤʠʥʠʩʪʨʘʮʠʷ 

ʧʦʨʪʘ ʦʙʩʣʫʞʠʚʘʝʪ ʠ ʨʘʟʚʠʚʘʝʪ ʧʦʨʪʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʚʣʷʝʪʩʷ ʩʦʙ-

ʩʪʚʝʥʥʠʢʦʤ ʧʝʨʝʛʨʫʟʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʜʘʝʪ ʚ ʘʨʝʥʜʫ ʩʪʠʚʠ-

ʜʦʨʥʳʤ ʢʦʤʧʘʥʠʷʤ (ʦʧʝʨʘʪʦʨʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ). ʆʜʥʘʢʦ ʩʪʠʚʠʜʦʨʥʳʝ ʢʦʤ-

ʧʘʥʠʠ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʝʨʝʛʨʫʟʦʯʥʳʝ ʦʧʝʨʘʮʠʠ. 

ʉʦʚʤʝʩʪʥʦʝ ʦʧʝʨʠʨʦʚʘʥʠʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʨʪʘ ʠ ʩʪʠʚʠʜʦʨʥʳʭ ʢʦʤʧʘʥʠʡ 

ʧʦʨʪʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʬʣʠʢʪʫ ʩʪʦʨʦʥ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʤʦʜʝʣʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ 

ʢʦʥʬʣʠʢʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʘ ʧʦʟʚʦʣʷʝʪ ʩʪʠʚʠ-

ʜʦʨʥʳʤ ʢʦʤʧʘʥʠʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʜʥʘʢʦ ʚ ʵʪʦʤ 
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ʩʣʫʯʘʝ ʪʘʢʦʡ ʧʦʨʪ ʫʞʝ ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʧʦʣʥʦʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʤ ʧʦʨʪʦʤ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘʪʢʠ, ʤʦʜʝʣʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʦʨʪʘ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʭʦʜʥʦʡ ʤʦʜʝʣʠ ʢ ʧʦʨʪʫ-ʚʣʘʜʝʣʴʮʫ. ʊʘʢʘʷ 

ʩʭʝʤʘ ʧʝʨʝʭʦʜʘ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʩʬʦʨ-

ʤʠʨʦʚʘʚʰʝʛʦʩʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ ʫʩʣʫʛ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʦʨʪʘ ʘʢʪʫʘʣʴʥʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʦ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʦ ʚ ʫʩʢʦʨʝʥʠʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʪʘ, ʥʦ ʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʜʝʣʴ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʦʛʦ ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ (ʧʨʦʩʪʦʡ) ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʥʘ 

ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʕʪʘ ʤʦʜʝʣʴ ʭʘʨʘʢʪʝʨʥʘ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ 

ʌʨʘʥʮʠʠ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʩʪʨʘʥ ɽʚʨʦʧʳ. 

ʇʦʨʪ-ʚʣʘʜʝʣʝʮ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʰʘʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴʶ. ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʨʛʘ-

ʥʦʤ ʠ ʩʦʙʩʪʚʝʥʥʠʢʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʧʝʨʠʨʦʚʘʥʠʝ ʧʦʨʪʦʤ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤʠ ʢʦʧʘʥʠʷʤʠ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʨʪʘ ʩʜʘʝʪʩʷ ʚ ʘʨʝʥʜʫ ʯʘʩʪʥʳʤ ʢʦʤʧʘʥʠʷʤ ʣʠʙʦ ʧʨʦ-

ʤʳʰʣʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʧʦʩʢʦʣʴʢʫ ʢʦʤʤʝʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʘʩʪʥʳʭ 

ʢʦʤʧʘʥʠʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ. ʏʘʩʪ-

ʥʳʝ ʧʦʨʪʳ ʩʫʱʝʩʪʚʫʶʪ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚ-

ʥʦʤ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʣʥʫʶ ʧʨʠʚʘʪʠʟʘʮʠʶ (çʙʨʠʪʘʥʩʢʘʷ ʤʦʜʝʣʴè) ʠ ʧʦʣʥʫʶ ʢʦʥʮʝʩʩʠʶ. 

ʇʦʣʥʘʷ ʧʨʠʚʘʪʠʟʘʮʠʷ ʧʦʨʪʘ ʩʯʠʪʘʝʪʩʷ ʢʨʘʡʥʝʡ ʬʦʨʤʦʡ ʨʝʬʦʨʤʠʨʦ-

ʚʘʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ʤʦʜʝʣʝʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʯʘʩʪʥʦʛʦ 

ʧʦʨʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʝʤʝʣʴʥʳʡ ʫʯʘ-

ʩʪʦʢ ʧʦʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʘʥ ʠʣʠ ʧʝʨʝʧʨʦʜʘʥ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʩʚʷ-

ʟʘʥʥʦʡ ʩ ʧʦʨʪʦʚʳʤ ʦʧʝʨʠʨʦʚʘʥʠʝʤ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʝʛʦ ʦʙʨʘʪʥʳʡ 

ʧʝʨʝʭʦʜ ʚ ʠʟʥʘʯʘʣʴʥʦʝ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. 

ɺʦʟʤʦʞʥʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝʭʦʜʘ ʦʪ ʤʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʨʪʘ ʢ 

ʤʦʜʝʣʠ ʧʦʨʪʘ-ʚʣʘʜʝʣʴʮʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 

ɻʦʩʫʜʘʨʩʪʚʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʭʦʪʥʦ ʫʩʪʫʧʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʠʤʠ 

ʧʦʨʪʘʤʠ, ʧʦʵʪʦʤʫ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʨʪʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʙʝʟ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʂʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ ʧʦʨʪʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʚ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʨʪʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʘʢʪʠʢ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʝʡ 

ʣʠʙʝʨʘʣʠʟʘʮʠʷ ʧʦʨʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʦʨʧʦʨʘʪʠʟʘʮʠʷ ʪʝʨʤʠʥʘʣʦʚ ʷʚʣʷ-

ʶʪʩʷ ʙʦʣʝʝ ʨʘʜʠʢʘʣʴʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʃʠʙʝʨʘʣʠʟʘʮʠʷ ʧʦʨʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʝʨʝʜʘʯʫ ʯʘʩʪʥʳʤ ʢʦʤʧʘʥʠʷʤ ʧʨʘʚʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʪ-

ʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʨʪʫ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʧʦʨʪʘ, ʘ ʢʦʨʧʦʨʘʪʠʟʘʮʠʷ ʪʝʨʤʠʥʘʣʦʚ ï ʪʨʘʥʩ-
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ʬʦʨʤʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʨʪʘ ʚ ʢʦʤʤʝʨʯʝʩʢʫʶ ʩʪʨʫʢ-

ʪʫʨʫ, ʜʦʯʝʨʥʠʝ ʢʦʤʧʘʥʠʠ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʨ-

ʤʠʥʘʣʦʚ. ʇʦʩʣʝʜʥʠʤ ʰʘʛʦʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤ ʧʨʦʜʘʞʫ ʘʢʮʠʡ ʠʣʠ ʧʨʠ-

ʚʘʪʠʟʘʮʠʶ ʜʦʯʝʨʥʠʭ ʢʦʤʧʘʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʪʜʝʣʴʥʳʭ 

ʪʝʨʤʠʥʘʣʦʚ, ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʘʷ ʢʦʥʮʝʩʩʠʷ. 

 

 
 

ʈʠʩ. 2. ʇʝʨʝʭʦʜ ʦʪ ʤʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʨʪʘ 

ʢ ʤʦʜʝʣʠ ʧʦʨʪʘ-ʚʣʘʜʝʣʴʮʘ 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʪʨʝʭ ʤʦʜʝʣʝʡ, ʠʤʝʶʱʠʭ ʦʙʱʠʝ ʯʝʨʪʳ, 

ʤʦʜʝʣʴ ʯʘʩʪʥʦʛʦ ʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʥʘ ʦʪʜʝʣʴʥʫʶ çʩʪʫʧʝʥʴè, ʧʦ-

ʩʢʦʣʴʢʫ ʦʥʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʨʘʡʥʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʯʘʩʪʥʳʡ 

ʩʝʢʪʦʨ ʥʘʜʝʣʝʥ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ. ʊʘʢʦʝ çʧʨʝʠʤʫʱʝʩʪʚʦè ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʙʦʣʴʰʠʝ ʨʠʩʢʠ ʜʣʷ ʧʦʨʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ 

ʦʪʩʫʪʩʪʚʫʝʪ ʟʘʧʨʝʪ ʥʘ ʧʨʦʜʘʞʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʨʪʘ.  

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʦʨʪʦʚ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩ. 3. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʦʨʪ 

ʇʦʨʪ-ʚʣʘʜʝʣʝʮ 

ʈʝʦʨʛʘʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʧʦʨʪʘ 

ʂʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʨʪʘ 

ʃʠʙʝʨʘʣʠʟʘʮʠʷ  

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʨʪʘ 

ʂʦʨʧʦʨʘʪʠʟʘʮʠʷ  

ʪʝʨʤʠʥʘʣʦʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʘʷ  

ʢʦʥʮʝʩʩʠʷ 
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ʈʠʩ. 3. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʦʨʪʦʚ 
 

ɿʘ ʨʫʙʝʞʦʤ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʘʷ ʤʦʜʝʣʴ ʧʦʨʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦ-
ʨʦʡ ʚʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜ-
ʩʪʚʘ ʠ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʠʣʘʤʠ. ʇʦ ʵʪʦʡ ʩʠʩʪʝʤʝ ʨʘʙʦʪʘʝʪ ʧʦʨʪ ʉʠʥʛʘ-
ʧʫʨ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʥʠʪʝʣʝʤ ʚʩʝʭ ʧʦʨʪʦʚʳʭ ʫʩʣʫʛ. ʇʦʨʪ ʷʚʣʷʝʪʩʷ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʧʨʠʥʮʠʧʘʭ ʶʨʠʜʠʯʝʩʢʦʡ ʠ 
ʬʠʥʘʥʩʦʚʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ (ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʧʦʨʪ). ʇʨʦʝʢʪʥʳʝ ʨʘ-
ʙʦʪʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʩʦʦʨʫʞʝʥʠʡ ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʟʘ 
ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʨʠʬʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʨʪʘ. ʇʦʨʪ ʉʠʥʛʘʧʫʨ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚ-
ʥʳʭ ʧʦʨʪʦʚ ʚ ʤʠʨʝ. 

 
1. Alderton P. Port Management and Operations. London, 2008.  
2. Grammenos Th. The Handbook of Maritime Economics and Business (The Grammenos 

Library). 2nd Edition Costas. London, 2010. 
3. Port Reform Toolkit Second Edition. Module 3 : Alternative Port Management Structures 

and Ownership Models / M. Juhel, R. Kopicki, C. Kruk, and B. Julian / The International Bank for 
Reconstruction and Development. The World Bank, 2007. 
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FOREIGN EXPERIENCE OF PORT ACTIVITY DEVELOPMENT  
 

In recent decades, economic, institutional and territorial development of ports has become very 

urgent task. The reason for this is the position of ports as clusters of transport and related services. 

In this context, improving ports efficiency results not only in the economic benefits, but also produces 
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a multiplier effect. Institutional development of the port associated with the organization model of the 

port authority, a form of infrastructure ownership and the port area, as well as the relationship be-

tween operators and port authorities. All this determines the efficiency and capacity of the port as an 

object of national or international significance. 

 

Keywords: port; port institutional model; management; inland waterway transport; port authority. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʍɸʅʀɿʄɸ ʋʇʈɸɺʃɽʅʀʗ  

ɻʈʋɿʆʇɽʈɽɺʆɿʂɸʄʀ ɸɺʊʆʄʆɹʀʃʔʅʓʄ ʊʈɸʅʉʇʆʈʊʆʄ 

 
ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤʠ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʵʣʝʤʝʥʪʳ 

ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤʠ ʠ ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʩʚʝʱʝʥʳ ʧʨʠʥʮʠʧʳ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʧʝʨʝʚʦʟ-

ʢʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʚʳʤʠ ʧʝʨʝʚʦʟʢʘʤʠ; ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ; ʤʘʨʰʨʫʪ 

ʜʚʠʞʝʥʠʷ; ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʘ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤʠ ʘʚʪʦʤʦʙʠʣʴ-

ʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ. 

ʇʝʨʝʚʦʟʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʤ-ʪʦ ʦʜʥʦʨʦʜʥʳʤ ʠ ʙʝʩʩʪʨʫʢʪʫʨʥʳʤ, ʦʥʘ ʩʦʩʪʦʠʪ 

ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʠ ʦʧʝʨʘʮʠʡ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ï ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ, ʦʪ ʥʝ-

ʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝ-

ʚʦʟʢʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʤʝʱʝʥʠʝ ʛʨʫʟʘ, ʥʦ ʠ ʝʛʦ ʥʘʢʦʧʣʝʥʠʝ, ʨʘʟʫ-

ʢʨʫʧʥʝʥʠʝ, ʢʦʥʩʦʣʠʜʘʮʠʷ, ʚʳʜʘʯʘ ʧʦʣʫʯʘʪʝʣʶ ʠ ʜʨ. ɺʩʝ ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʧʦʪʦʢʦʤ, ʚʢʣʶʯʘʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʝʨʝʚʦʟʦʢ, ʠʭ ʨʘʮʠʦʥʘʣʠʟʘʮʠʶ ʩ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʠʟʣʠʰʥʝ ʜʘʣʴʥʠʭ, ʚʩʪʨʝʯʥʳʭ ʠ ʧʦʚʪʦʨʥʳʭ ʧʝʨʝʚʦʟʦʢ. 

ʋʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤʠ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʧʝʨʝʚʦʟʦʯ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

- ʧʨʠʝʤ ʛʨʫʟʦʚ, ʠʭ ʧʝʨʝʚʦʟʢʫ ʠ ʚʳʜʘʯʫ; 
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- ʧʦʜʘʯʫ ʛʨʫʞʝʥʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜ ʚʳʛʨʫʟʢʫ, ʘ ʧʦʨʦʞʥʝʛʦ 

ʩʦʩʪʘʚʘ ï ʧʦʜ ʧʦʛʨʫʟʢʫ; 

- ʦʙʲʝʜʠʥʝʥʠʝ ʧʨʝʜʲʷʚʣʝʥʥʳʭ ʢ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʚ ʫʢʨʫʧʥʝʥʥʳʝ 

ʧʘʨʪʠʠ; 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠ-

ʝʤ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʠ ʪ.ʧ. [1]. 

ʉʪʨʫʢʪʫʨʘ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʥʢʘ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ï ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʨʳʥʦʯʥʘʷ ʩʪʨʘʪʝʛʠʷ ʛʨʫʟʦʧʝʨʝʚʦʟʯʠ-

ʢʦʚ, ʪʘʨʠʬʥʘʷ ʧʦʣʠʪʠʢʘ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ 

ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; 

- ʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ (ʩʭʝʤ) ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦ-

ʙʠʣʴʥʦʛʦ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï ʤʠʥʠʤʠʟʘʮʠʷ ʧʦʨʦʞʥʠʭ ʧʨʦʙʝʛʦʚ; 

- ʚr ʙʦʨ ʚʠʜʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ï ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ 

ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʩʣʫʯʘʶ;  

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʬʝʨʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʚʠʜʘ ʠ 

ʩʚʦʡʩʪʚ ʛʨʫʟʦʚ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; 

- ʥʦʨʤʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ï ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʙʝʟʦʧʘʩ-

ʥʦʡ ʠ ʙʳʩʪʨʦʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʜʘ ʚʦʜʠʪʝ-

ʣʝʡ ʠ ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʛʨʫʟʦʧʝʨʝʚʦʟʢʫ; 

- ʢʦʦʨʜʠʥʘʮʠʷ ʨʘʙʦʪʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ï ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ, ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ,  ʩ ʦʙʝʩʧʝʯʝʥʠ-

ʝʤ ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʟʢʠ ʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ; 

- ʚr ʙʦʨ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤ ʪʨʫʜʘ; 

- ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ï ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟ-

ʦʧʘʩʥʦʛʦ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʨʘʙʦʪʳ ʚʦʜʠʪʝʣʝʡ;   

- ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʡ ʚ ʮʝʣʷʭ ʚʳʨʘʙʦʪʢʠ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ï 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʬʦʨʩ-ʤʘʞʦʨʥʳʭ ʩʠʪʫʘʮʠʷʭ 

(ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʦʩʪʦʠ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʫʯʘʩʪʦʢ ʜʦʨʦʛʠ ʠ ʪ.ʧ.); 

- ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ï ʩʦʢʨʘʱʝʥʠʝ ʟʘ-

ʪʨʘʪ, ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦʠʟʚʦʜʠʤʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ;  

- ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ; 

- ʦʧʝʨʘʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ [1]. 
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ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʤʥʦʛʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʨʫʟʦʚʳʭ ʧʝ-

ʨʝʚʦʟʦʢ, ʚ ʯʘʩʪʥʦʩʪʠ:  

- ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʧʦʣ-

ʥʦʡ ʤʝʨʝ; 

- ʧʣʦʭʦʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʘʨʝʚʰʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʘʩʭʦʜʳ ʥʘ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

- ʥʝʧʨʘʚʠʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ; 

- ʧʨʦʩʪʦʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʨ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʝʨʝʚʦʟʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ, ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʴ, 

ʪʝʭʥʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ, ʚʨʝʤʷ ʧʨʦʩʪʦʝʚ ʧʦʜ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʤʠ ʦʧʝ-

ʨʘʮʠʷʤʠ ʠ ʜʨ.); ʨʘʩʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ; ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳ-

ʧʦʣʥʝʥʠʝʤ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ, ʧʦʚʨʝʞʜʝʥʠʝʤ ʠ ʧʦʪʝʨʝʡ ʛʨʫʟʘ, 

ʥʘʨʫʰʝʥʠʝʤ ʩʨʦʢʘ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʠ ʜʨ.  

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʩʚʷʟʘʥʦ 

ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʚʥʝʜʨʝʥʠʝʤ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ. ʊʝʭ-

ʥʠʯʝʩʢʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʢʨʘʪʠʪʴ ʧʨʦʩʪʦʠ ʧʦʜ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ, ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʧʘʨʪʠʠ ʧʝʨʝʚʦʟʠʤʦʛʦ ʛʨʫʟʘ ʠ ʪ.ʜ. ɿʘʜʘʯʘ ʪʝʭ-

ʥʦʣʦʛʠʠ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ ʩʚʦʜʠʪʩʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ 

ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʚʳʧʦʣʥʷʝʤʳʭ 

ʦʧʝʨʘʮʠʡ ʠ ʵʪʘʧʦʚ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ: 

- ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʛʨʫʟʦʧʦʪʦʢʘ ʩ ʫʯʝʪʦʤ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ  ʦʙʲʝʤ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ 

ʜʘʣʴʥʦʩʪʴ ʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦ ʚʨʝʤʝʥʠ, ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʘʚʪʦʜʦ-

ʨʦʛ,  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʜʨ.; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʡ ʠ ʛʨʘʬʠʢʦʚ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʛʨʫʟʦʧʦʜʲʝʤʥʦ-

ʩʪʠ ʠ ʛʨʫʟʦʚʤʝʩʪʠʤʦʩʪʠ, ʨʝʛʫʣʷʨʥʦʩʪʠ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 
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ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʟʘʢʘʟʯʠʢʦʚ ʫʩʣʫʛ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʤʠʥʠ-

ʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʚʦʟʢʫ ʠ ʧʦʨʦʞʥʠʭ ʧʨʦʙʝʛʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʛʨʘʬʠʢʘʤʠ ʠ ʨʘʩʧʠʩʘʥʠʷʤʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; 

- ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʜʠʪʦʨʘʤʠ ʜʚʠʞʝʥʠ ̫ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʧʨʠʙʳʪʠʝʤ/ʫʙʳʪʠʝʤ; 

- ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʩʝʨʚʠʩʘ ʫʩʣʫʛ (ʪʘʨʠʬʳ, ʛʘ-

ʨʘʥʪʠʨʦʚʘʥʥʳʝ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ, ʥʘʜʝʞʥʦʩʪʴ ʧʦʩʪʘʚʦʢ, ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦ-

ʚʘʥʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʠʙʢʦʩʪʴ ʦʢʘʟʘʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ ʠ ʜʨ.). 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʟʦʧʝʨʝʚʦʟʢʘʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩ-

ʧʦʨʪʦʤ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʢʨʘʱʝʥʠʶ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʭ ʟʘʪʨʘʪ ʚʨʝ-

ʤʝʥʠ ʥʘ ʧʨʦʩʪʦʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠ ʧʦʛʨʫʟʢʝ/ʨʘʟʛʨʫʟʢʝ ʙʣʘʛʦʜʘʨʷ ʩʪʨʦʛʦʤʫ 

ʩʦʙʣʶʜʝʥʠʶ ʛʨʘʬʠʢʦʚ ʧʦʜʘʯʠ ʤʘʰʠʥ, ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʫ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ, ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨ-

ʪʘ ʠ ʜʨ. 
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ʆʇʊʀʄʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʇɽʈɽɺʆɿʂʀ ʇʈʆɼʋʂʎʀʀ  

ʇʈɽɼʇʈʀʗʊʀʗ ʅɸ ʆʉʅʆɺɽ ʋʇʈɸɺʃɽʅʀʗ ʊʈɸʅʉʇʆʈʊʆʄ  

ɺ ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʎɽʇʗʍ ʇʆʉʊɸɺʆʂ 

 
ʈʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʢʠ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʥʘ 
ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠ ̫

ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʳʙʦʨʫ ʚʠʜʘ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʤʝʞʜʫ ʚʘʛʦʥ-ʮʠʩʪʝʨʥʘʤʠ ʠ ʪʘʥʢ-
ʢʦʥʪʝʡʥʝʨʘʤʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʷ; ʪʨʘʥʩʧʦʨʪ; ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ; ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨ; 

ʚʘʛʦʥ-ʮʠʩʪʝʨʥʘ; ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ; ʤʦʥʠʪʦʨʠʥʛ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʝ ʮʝ-

ʧʷʤʠ ʧʦʩʪʘʚʦʢ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘ-

ʥʠʷ. ʀʤʝʥʥʦ ʫʞʝʩʪʦʯʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʨʘʩʪʫʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʣʫʯʰʝ-

ʥʠʶ ʢʘʯʝʩʪʚʘ ʩʝʨʚʠʩʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʩʪʘʚʷʪ ʧʝʨʝʜ ʭʦʟʷʡʩʪʚʫʶ-

ʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʥʦʚʳʝ ʟʘʜʘʯʠ. ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʠ ʫʩʠʣʠʪʴ ʩʚʦʠ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʟʢʠ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʚ ʩʚʦʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʠʥʠʤʘʪʴ 

ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠ-

ʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʜʦʩʪʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʢʦʥʝʯʥʦʡ ʮʝʥʳ 

ʧʨʦʜʫʢʮʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ (Supply Chain Management ï SCM) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʤʘʪʝ-

ʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ (ʧʦʪʦʢʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ), ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ, 

ʩʝʨʚʠʩʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʪʦʢʦʚ ʦʪ ʪʦʯʢʠ ʠʭ ʟʘʨʦʞʜʝʥʠʷ ʜʦ ʪʦʯʢʠ ʢʦ-
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ʥʝʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʢʣʠʝʥʪʦʚ. ʂʦʥʮʝʧʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ï ʵʪʦ ʩʪʨʘ-

ʪʝʛʠʷ ʙʠʟʥʝʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʤʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ, ʩʝʨʚʠʩʥʳʤʠ ʠ ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʪʦʢʘʤʠ [1, ʩ. 3]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʮʝʧʴ ʧʦʩʪʘʚʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ 

ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. 

ʂ ʦʩʥʦʚʥʳʤ ʟʘʜʘʯʘʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʦʪʥʦʩʷʪ: 

- ʚʳʙʦʨ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʜʦʩʪʘʚʢʠ; 

- ʚʳʙʦʨ ʧʝʨʝʚʦʟʯʠʢʘ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʪʨʘʥʩ-

ʧʦʨʪʘ, ʦʧʝʨʘʪʦʨʘ ʧʝʨʝʚʦʟʢʠ (ʪʨʘʥʩʧʦʨʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ) ʠ 

ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

- ʩʦʛʣʘʩʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʨʘʙʦʪʦʡ ʩʢʣʘʜʘ; 

- ʨʘʟʤʝʱʝʥʠʝ ʛʨʫʟʦʚ ʚʥʫʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

- ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʧʝʨʝʚʦʟʦʢ ʠ ʢʦʥʪʨʦʣʴ ʜʚʠʞʝʥʠʷ ʛʨʫʟʘ ʚ ʧʫʪʠ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʫʟʘ ʚʦ ʚʨʝʤʷ ʧʝʨʝʤʝʱʝʥʠʷ; 

- ʩʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʣʫʯʘʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ [2]. 
ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ (ʧʨʦ-

ʜʫʢʮʠʠ) ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʚʳʙʦʨ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ. ʇʦ-

ʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʩʪʫʧʠʣʘ ʟʘʷʚʢʘ ʥʘ ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʘ, ʚʳʙʦʨ ʤʘʨʰʨʫʪʘ ʷʚʣʷʝʪʩʷ 

ʪʘʢʠʤ ʞʝ ʚʘʞʥʳʤ ʵʪʘʧʦʤ, ʢʘʢ ʠ ʚʳʙʦʨ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ. 

ɼʦʩʪʘʚʢʘ ʛʨʫʟʘ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢ ʧʦʣʫʯʘʪʝʣʶ ʚʦʟʤʦʞʥʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʚʘʨʠʘʥʪʘʤ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʦʮʝʥʢʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʦʪʣʠ-

ʯʘʪʴʩʷ ʧʦ ʨʷʜʫ ʢʨʠʪʝʨʠʝʚ. ʋʯʝʪ ʚʩʝʭ ʵʪʠʭ ʢʨʠʪʝʨʠʝʚ ʠ ʚʳʙʦʨ ʨʘʮʠʦʥʘʣʴʥʦ-

ʛʦ ʤʘʨʰʨʫʪʘ ʦʧʨʝʜʝʣʷʶʪ ʚʨʝʤʷ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ. 

ɺ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʢʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʧʷʭ ʧʦʩʪʘ-

ʚʦʢ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ, ʨʝʘʣʠʟʫʶʱʝʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʚʥʝʰʥʝʤ 

ʨʳʥʢʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʚʳʙʦʨ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʦʩʪʘʚʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ɹʝʣʘʨʫʩʠ ʚ ʂʠʪʘʡ, ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ 

ʜʦʩʪʘʚʢʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʟ ɹʝʣʘʨʫʩʠ (ʅʦʚʦʧʦʣʦʮʢ) ʚ ʂʠ-
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ʪʘʡ (ʃʷʥʴʶʥʴʛʘʥ) ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʩ ʪʱʘʪʝʣʴʥʳʤ ʧʣʘʥʠʨʦ-

ʚʘʥʠʝʤ ʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʨʰʨʫʪʦʚ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘ-

ʥʠʝ, ʯʪʦ ʦʙʝ̡ʤ ʧʦʩʪʘʚʢʠ ʛʨʫʟʘ ʩʦʩʪʘʚʣʷʝʪ 2 000 ʪʦʥʥ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ï 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ï ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠ ʤʦʨʩʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ ï ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ  ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ (ʘʚʪʦʤʦʙʠʣʴ-

ʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ) ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ çʃʦ-

ʛʠʩʪè [3]. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʵʬʬʝʢʪʠʚʥʳʡ (ʙʳʩʪʨʳʡ, ʢʨʘʪʯʘʡʰʠʡ) 

ʤʘʨʰʨʫʪ ʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʟʘʜʘʥʥʳʤ ʥʝʩʢʦʣʴʢʠʤ 

ʪʦʯʢʘʤ. ʇʦʩʣʝ ʩʨʘʚʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʙʳʣ ʧʦʩʪʨʦʝʥ 

ʤʘʨʰʨʫʪ ʅʦʚʦʧʦʣʦʮʢ (ɹʝʣʘʨʫʩʴ) ï ʂʘʟʘʥʴ (ʈʦʩʩʠʷ) ï ʂʦʢʰʝʪʘʫ (ʂʘʟʘʭ-

ʩʪʘʥ) ï ʋʨʫʤʯʠ (ʂʠʪʘʡ) ï ʃʘʥʴʯʞʦʫ (ʂʠʪʘʡ) ï ʃʷʥʴʶʥʴʛʘʥ (ʂʠʪʘʡ).  

ʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʘ ʧʦ ʚʪʦʨʦʤʫ ʚʘʨʠʘʥʪʫ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦ-

ʱʴʶ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʤʦʨʩʢʠʤʠ ʧʦʨʪʘʤʠ [4] 

ʠ ʧʨʠʣʦʞʝʥʠʷ çʃʦʛʠʩʪè [3] ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʨʰʨʫʪʘ ʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʧʦ ʵʪʦʤʫ ʚʘʨʠʘʥʪʫ 

ʤʘʨʰʨʫʪ ʙʫʜʝʪ ʧʨʦʣʦʞʝʥ ʯʝʨʝʟ ɹʝʣʘʨʫʩʴ ʠ ʃʠʪʚʫ (ʜʦ ʂʣʘʡʧʝʜʳ) ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʜʘʣʴʰʝ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠʟ ʃʠʪʚʳ (ʧʦʨʪ ʂʣʘʡ-

ʧʝʜʘ) ʜʦ ʂʠʪʘʷ (ʧʦʨʪ ʃʷʥʴʶʥʴʛʘʥ). 

ʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʦʩʫʱʝʩʪʚʣʷ-

ʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʩʯʝʪʘ ʤʘʨʰʨʫʪʦʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ [5], ʘ ʤʦʨʩʢʠʤ ï ʩ ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ 

ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʤʦʨʩʢʠʤʠ ʧʦʨʪʘʤʠ [4]. ʇʨʠ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥ-

ʪʝ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ) ʛʨʫʟ ʙʫʜʝʪ ʜʦʩʪʘʚʣʷʪʴʩʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʩʦ ʩʪʘʥʮʠʠ ʅʦʚʦʧʦʣʦʮʢ (ɹʝʣʘʨʫʩʴ) ʜʦ 

ʩʪʘʥʮʠʠ ʊʘʣʣʠʥ (ʕʩʪʦʥʠʷ), ʘ ʟʘʪʝʤ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠʟ ʧʦʨʪʘ ʊʘʣʣʠʥ 

(ʕʩʪʦʥʠʷ) ʜʦ ʧʦʨʪʘ ʃʷʥʴʶʥʴʛʘʥ (ʂʠʪʘʡ). 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʠʟ ɹʝʣʘ-

ʨʫʩʠ  ʚ ʂʠʪʘʡ, ʤʳ ʚʳʙʠʨʘʝʤ ʪʨʝʪʠʡ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʠ ʤʦʨʩʢʠʤ ʪʨʘʥʩ-

ʧʦʨʪʦʤ), ʪʘʢ ʢʘʢ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʜʣʠʪʝʣʴʥʝʝ ʦʩʪʘʣʴʥʳʭ, ʦʥ ʥʘʤʥʦʛʦ 

ʥʘʜʝʞʥʝʝ ʠ ʵʢʦʥʦʤʠʯʥʝʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ: ʚ ʚʘʛʦʥ-ʮʠʩʪʝʨʥʘʭ, ʚ ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʘʭ. 

ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʧʝʨʝʚʦʟʢʘ ʛʨʫʟʘ ʩʦ ʩʪʘʥʮʠʠ ʅʦʚʦʧʦʣʦʮʢ  ʜʦ 

ʩʪʘʥʮʠʠ ʊʘʣʣʠʥ, ʟʘʪʝʤ ʧʝʨʝʚʘʣʢʘ ʠ ʧʝʨʝʚʦʟʢʘ ʜʦ ʧʦʨʪʘ ʊʘʣʣʠʥ ʩ ʧʦʩʣʝʜʫ-

ʶʱʝʡ ʦʪʧʨʘʚʢʦʡ ʜʦ ʧʦʨʪʘ ʃʷʥʴʶʥʴʛʘʥ  ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʚʘʛʦʥ-ʮʠʩʪʝʨʥʘʭ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʦ ʚʪʦʨʦʤ ʚʘʨʠʘʥʪʝ ʧʝʨʝʚʦʟʢʘ ʛʨʫʟʘ 

ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʘʨʝʥʜʦʚʘʥʥʳʭ 20-ʬʫʪʦʚʳʭ ʥʘʣʠʚʥʳʭ ʪʘʥʢ-

ʢʦʥʪʝʡʥʝʨʘʭ ʊ14. 

ʇʦʣʥʳʡ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʚʘʛʦʥ-

ʮʠʩʪʝʨʥʘʭ ʧʨʝʜʧʨʠʷʪʠʷ ʠʟ ɹʝʣʘʨʫʩʠ ʚ ʂʠʪʘʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʘ 1 
ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʚ ʚʘʛʦʥ-ʮʠʩʪʝʨʥʘʭ  

ʠʟ ɹʝʣʘʨʫʩʠ  ʚ ʂʠʪʘʡ  
 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʈʘʩʯʝʪ 

ʇʨʦʚʦʟʥʘʷ ʧʣʘʪʘ ʟʘ 1 ʪʦʥʥʫ 33,32 ʝʚʨʦ ï 

ʉʪʘʚʢʘ ʟʘ ʧʦʛʨʫʟʦʯʥʦ-
ʨʘʟʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ ʚ ʧʦʨʪʫ 
ʊʘʣʣʠʥ 

29,90 ʝʚʨʦ 
ʟʘ ʪʦʥʥʫ 

ɼʘʥʥʳʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ 
ʟʘʚʦʜʦʤ çʇʦʣʠʤʠʨè,  
ʩʝʢʪʦʨ ʧʦ ʊʉʈ 

ʆʙʲʝʤ ʧʝʨʝʚʦʟʢʠ 2 000 ʪʦʥʥ 

ʉʪʘʚʢʘ ʤʦʨʩʢʦʛʦ ʬʨʘʭʪʘ   
ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʚ ʪʘʥʢʝʨʝ               
2 000 ʪʦʥʥ ʛʨʫʟʘ 

155 860 
ʝʚʨʦ 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ 
282 300 
ʝʚʨʦ 

(33,32+29,90)Ā2 000+155860  

 

ʇʦʣʥʳʡ ʨʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʚ ʘʨʝʥʜʦʚʘʥʥʳʭ  
20-ʬʫʪʦʚʳʭ ʥʘʣʠʚʥʳʭ ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʘʭ ʊ14 ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 2. 

 
ʊʘʙʣʠʮʘ 2 

ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʚ ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʘʭ (ʊʂ) 
ʠʟ ɹʝʣʘʨʫʩʠ  ʚ ʂʠʪʘʡ  

 
ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʈʘʩʯʝʪ 

ʉʨʦʢ ʘʨʝʥʜʳ ʊʂ ʫ ʦʧʝʨʘʪʦʨʘ 360 ʜʥ. ï 

ʉʪʦʠʤʦʩʪʴ ʘʨʝʥʜʳ 1 ʊʂ, ʚʢʣʶʯʘʷ 
ʩʪʨʘʭʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ (ʧʦʪʝ-
ʨʷ, ʧʦʚʨʝʞʜʝʥʠʝ) 

20 ʝʚʨʦ  
ʚ ʩʫʪʢʠ 

ɼʘʥʥʳʝ ʧʨʝʜʦ-
ʩʪʘʚʣʝʥʳ ʧʨʝʜ-
ʧʨʠʷʪʠʝʤ 

ɺʤʝʩʪʠʤʦʩʪʴ 1 ʢʦʥʪʝʡʥʝʨʘ 
22 ʪʦʥʥʳ  
ʛʨʫʟʘ 

ʆʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʊʂ 90 ʩʫʪʦʢ 

ʆʙʲʝʤ ʧʦʩʪʘʚʢʠ 2 000 ʪʦʥʥ 

ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʘ ʚ ʪʘʥʢ-
ʢʦʥʪʝʡʥʝʨʘʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 
ʪʨʘʥʩʧʦʨʪʦʤ 

22,91 ʝʚʨʦ  
ʟʘ ʪʦʥʥʫ 

ʉʪʘʚʢʘ ʤʦʨʩʢʦʛʦ ʬʨʘʭʪʘ  ʧʨʠ ʧʝʨʝ-
ʚʦʟʢʝ ʚ ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʘʭ (ʚʢʣʶʯʘʝʪ 
ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʨʘʙʦʪʳ) 

161 616 ʝʚʨʦ 

ʅʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʊʂ 91 ʊʂ 2000/22 

ʉʪʦʠʤʦʩʪʴ ʘʨʝʥʜʳ ʊʂ 655 200 ʝʚʨʦ 91Ā360Ā20 

ʀʟʜʝʨʞʢʠ ʥʘ ʜʘʥʥʫʶ ʧʝʨʝʚʦʟʢʫ 
(ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʊʂ 90 ʩʫʪʦʢ) 

163 800 ʝʚʨʦ 655200/12Ā3 
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ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ ʈʘʩʯʝʪ 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʚ ʊʂ 371 236 ʝʚʨʦ 
22,91Ā2000+ 
+161616+163800 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʚʦʟʢʘ ʚ ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʘʭ ʦʙʦʡʜʝʪʩʷ ʜʦʨʦʞʝ, 
ʯʝʤ ʚ ʚʘʛʦʥ-ʮʠʩʪʝʨʥʘʭ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʪʘʥʢ-ʢʦʥʪʝʡʥʝʨʳ ʥʝ 
ʩʦʙʩʪʚʝʥʥʳʝ, ʘ ʘʨʝʥʜʦʚʘʥʥʳʝ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʢʠ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʤʝʞʜʫ-
ʥʘʨʦʜʥʳʭ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʣʘʛʘʝʤ ʨʝʘʣʠʟʘʮʠʶ 
ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʧʨʘʚ-
ʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ. 

ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʚ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʩʠʩʪʝ-
ʤʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ OPTIMA-
WorkFlow. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤʠ (ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ) ʚ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ.  

ʇʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ OPTIMA-WorkFlow ʧʦʟʚʦʣʷʝʪ: 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʶ ʜʦʢʫʤʝʥʪʦʚ; 

- ʫʧʨʘʚʣʷʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʦʙʦʨʦʪ; 

- ʭʨʘʥʠʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʘʨʭʠʚʳ; 

- ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʥʠʪʝʣʴʩʢʫʶ ʜʠʩʮʠʧʣʠʥʫ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ʩʦʩʪʘʚʣʷʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʳʝ ʦʪʯʝʪʳ ʠ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʨ. [6].  

ʋʩʢʦʨʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ï ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʘʷ ʚʳʛʦʜʘ ʦʪ ʚʥʝʜ-
ʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʳ  OPTIMA-WorkFlow.  ʇʨʠ ʝʝ ʚʥʝʜʨʝʥʠʠ 
ʜʦʢʫʤʝʥʪʳ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʫʶ ʠʥʩʪʘʥʮʠʶ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʠʩʧʦʣʥʝ-
ʥʠʷ. ʇʨʠ ʣʶʙʳʭ ʟʘʜʝʨʞʢʘʭ ʢʝʤ-ʣʠʙʦ ʠʟ ʠʩʧʦʣʥʠʪʝʣʝʡ ʤʦʞʥʦ ʚʠʜʝʪʴ ʢʘʢ 
ʩʨʦʢʠ ʟʘʜʝʨʞʢʠ, ʪʘʢ ʠ ʟʘʛʨʫʟʢʫ ʠʩʧʦʣʥʠʪʝʣʷ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʨʘʙʦʪ ʠ ʧʨʠ-
ʥʠʤʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ  OPTIMA-WorkFlow ʦʙʝʩ-
ʧʝʯʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ, 
ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʢ ʙʝʟʙʫʤʘʞʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦ-
ʢʫʤʝʥʪʘʤʠ ʠ ʜʘʝʪ 8ï25 % ʵʢʦʥʦʤʠʠ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ʚʩʝʤ ʤʠʨʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʜʠ-
ʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʦʚ. ɹʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠ-
ʪʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʘ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ ʩʫʱʝʩʪʚʫʝʪ 
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ʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʪʩʷ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 
ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦ-
ʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ 
ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 
ʚʠʜʝ ʤʦʜʫʣʷ PRO CAN.  

ʄʦʜʫʣʴ PRO CAN ï ʧʨʝʤʠʫʤ-ʧʨʦʜʫʢʪ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ. ʄʦʜʫʣʴ 
ʫʧʨʘʚʣʷʝʪ ʯʝʪʳʨʴʤʷ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʦʙʠʣʷ, ʩʯʠʪʳʚʘʝʪ ʢʣʶʯʠ-ʪʘʙʣʝʪʢʠ 
ʚʦʜʠʪʝʣʷ, ʩʯʠʪʘʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʪʦʧʣʠʚʥʦʡ ʤʘʛʠʩʪʨʘʣʴʶ ʠ çʦʙʨʘʪʢʦʡè. 
ɼʘʥʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʫ çɼʠʩʧʝʪʯʝʨè ʧʨʝʜʧʨʠʷʪʠʷ ʚ 
ʟʘʢʨʳʪʦʤ ʬʦʨʤʘʪʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ [7].   

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 
ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʚʳʰʝʥʠʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ, 
ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʨʝʜʧʨʠʷʪʠʷ. 
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OPTIMIZATION OF THE PROCESS OF CARRIAGE OF GOODS  

OF AN ENTERPRISE ON THE BASIS OF MANAGEMENT  

OF TRANSPORT IN THE INTERNATIONAL SUPPLY CHAINS  
 

In the article addressed the problem of optimization of the process of carriage of goods at its imple-
mentation in the international market. The great attention is paid to ensuring the efficiency to man-
agement of transport in international supply chains. Events for a choice of a transport mode and an 
optimum route of cargo delivery between the tank-wagons and tank-containers, improving infor-
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mation and documentary maintenance of the enterprise, and also system of remote monitoring of 
management of transport are offered. 

 
Keywords: optimization; transportation; supply chain management; tank-container; tank-wagon; 
electronic document circulation; monitoring. 
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ʌʀʅɸʅʉʆɺʓɽ ʈʀʉʂʀ ʄɽɾɼʋʅɸʈʆɼʅʓʍ ʇɽʈɽɺʆɿʆʂ 

 
ɺʳʷʚʣʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʡ, ʥʘʭʦʞʜʝʥʠʝ ʧʫʪʝʡ 

ʤʠʥʠʤʠʟʘʮʠʠ, ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ï ʵʪʦ ʛʣʘʚʥʳʝ ʟʘʜʘʯʠ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʠʨʫʝʤʦʡ ʧʨʠʙʳʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʛʨʘʥʠʮʳ ʚʘʨʠʘ-
ʙʝʣʴʥʦʩʪʠ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʨʠʩʢʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʚʦʟʦʢ. ɿʘʚʠʩʠʤʦʩʪ ɹ

ʧʨʠʙʳʣʠ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʠʩʢʘ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʟʙʝʛʘʪʴ ʫʙʳʪ-

ʢʦʚ ʧʨʠ ʥʝʛʘʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʩʠʪʫʘʮʠʠ, ʥʘʭʦʜʠʪʴ ʥʦʚʳʝ ʧʫʪʠ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʦʚ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩʢ; ʬʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ; ʜʦʭʦʜʳ; ʟʘʪʨʘʪʳ; ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʝʨʝʚʦʟʢʘ. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ï ʩʣʦʞʥʳʡ 

ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʥʦ ʠ ʪʘʤʦʞʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʩʪʨʘʭʦʚʘ-

ʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʦʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʂʘʢ ʦʮʝʥʠʪʴ ʨʠʩʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʝʨʝ-

ʚʦʟʢʠ, ʥʝ ʦʧʠʨʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʦʧʳʪ, ʪʝʤ ʙʦʣʝʝ ʧʨʠ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʭʩʷ 

ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʦʰʣʠʥʘʭ, ʩʘʥʢʮʠʷʭ?  

ɻʣʘʚʥʘʷ ʮʝʣʴ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʝʨʝʚʦʟʢʠ ï ʚʦʚʨʝʤʷ ʠ ʚ 

ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ ʜʦʩʪʘʚʠʪʴ ʧʨʦʠʟʚʝʜʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ 

ʠʣʠ ʠʥʦʡ ʦʙʲʝʢʪ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ [1]. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʟʜʝʨʞʢʠ, ʪʦ ʥʘʨʷʜʫ ʩ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ ʨʘʩ-

ʭʦʜʘʤʠ ʠ ʥʦʨʤʘʪʠʚʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʦʰʣʠʥʘʤʠ, ʩʙʦʨʘʤʠ, ʧʣʘʪʦʡ ʟʘ 

ʭʨʘʥʝʥʠʝ ʥʘ ʪʘʤʦʞʝʥʥʦʤ ʩʢʣʘʜʝ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚʘ (ʟʘʜʝʨʞʢʠ, ʧʨʦʩʪʦʠ, ʦʰʠʙʢʠ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢʘʢ ʢ ʧʨʷ-

ʤʦʤʫ (ʥʝʫʩʪʦʡʢʠ, ʰʪʨʘʬʳ), ʪʘʢ ʠ ʢʦʩʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʦʚ. ɸ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ï ʵʪʦ 

ʨʠʩʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ï ʵʪʦ ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝ-

ʥʠʝ ʚʦʟʤʦʞʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʡ, ʥʘʭʦʞʜʝʥʠʝ ʧʫʪʝʡ ʤʠʥʠʤʠʟʘ-

ʮʠʠ, ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʚʳʨʘʙʦʪʘʪʴ 
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ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʨʠʩʢʫ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʷʚʣʷʶʪʩʷ: 

ï ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ; 

ï ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ; 

ï ʫʩʪʘʥʦʚʢʘ ʣʠʤʠʪʦʚ ʥʘ ʦʧʝʨʘʮʠʠ; 

ï ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʦʧʝʨʘʮʠʡ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʨʝʟʝʨʚʦʚ ʥʘ ʧʦʢʨʳʪʠʝ ʧʦʪʝʨʴ; 

ï ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʪʝʨʴ. 

ʉʪʘʥʜʘʨʪʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʚʪʦʤʦʙʠʣʴ-

ʥʳʭ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʛʨʫʧʧ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ [2]: 

ï ʨʠʩʢʠ ʧʦʪʝʨʠ/ʛʠʙʝʣʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʛʨʫʟʘ; 

ï ʨʠʩʢʠ ʘʚʘʨʠʡ ʠ ʧʨʦʠʩʰʝʩʪʚʠʡ; 

ï ʨʠʩʢʠ ʦʪʢʘʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʚʦʟʢʫ ʠ 

ʩʦʭʨʘʥʥʦʩʪʴ ʛʨʫʟʘ. 

ʕʪʠ ʨʠʩʢʠ ʦʙʳʯʥʦ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʣʠʙʦ ʵʢʩʧʝʨʪ-

ʥʳʭ ʦʮʝʥʦʢ ʠ ʩʪʨʘʭʫʶʪʩʷ, ʭʦʪʷ ʠ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʂʨʦʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʝʨʝʚʦʟʦʢ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʀ ʟʜʝʩʴ ʘʢʪʫ-

ʘʣʴʥʝʝ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʦʮʝʥʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ, ʪ.ʝ. ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʜʦʧʦ-

ʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠʣʠ ʥʝʜʦʩʪʠʞʝʥʠʷ ʠʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦ-

ʚʳʭ ʨʠʩʢʦʚ [3]. ʈr ʥʦʯʥʳʡ ʧʦʜʭʦʜ, ʥʘʧʨʠʤʝʨ,  ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʙʳʢʥʦ-

ʚʝʥʥʳʝ ʘʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʨʛʫʶʪʩʷ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ. ʇʨʠʤʝʥʷʝʤʳʝ 

ʤʝʪʦʜʳ (VAR, ʤʦʜʝʣʴ ʈ. ʃʠʩʘ, ʢʨʠʪʝʨʠʡ ʊʘʬʬʣʝʨʘ, ʤʝʪʦʜʠʢʘ TSA ʠ ʜʨ.) 

ʬʘʢʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʶʪ ʨʠʩʢ ʩʪʝʧʝʥʴʶ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʚ ʮʝʣʦʤ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ: ʯʝʤ ʣʫʯʰʝ ʠʥʚʝ-

ʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʩʜʝʣʢʠ, ʪʝʤ ʤʝʥʝʝ ʦʥʘ ʨʠʩʢʦʚʘʷ. ʊʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʰʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʢʘ ʥʝ ʫʯʘʩʪʚʫʝʪ ʚ ʣʠʩʪʠʥʛʝ, ʥʝʪ ʝʜʠʥʳʭ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ 

ʩʪʦʠʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʦ ʣʦʛʠʯʥʦ ʦʮʝʥʠʚʘʪʴ ʬʠʥʘʥʩʦʚʳʡ ʨʠʩʢ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʠʣʠ ʝʛʦ ʦʪʜʝʣʴʥʦʡ ʩʜʝʣʢʠ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʧʨʠʙʳʣʠ ʣʠʙʦ ʝʝ 

ʧʣʘʥʠʨʫʝʤʫʶ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʥʘʥʩʦʚʳʭ, ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʨʠʩʢʦʚ ʚʦʟʥʠʢʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʰʠʙʦʢ. ʅʝʧʨʘʚʠʣʴʥʦ ʚʳʧʠʩʘʥ-

ʥʳʝ ʜʦʢʫʤʝʥʪʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʜʝʨʞʢʘʤ ʥʘ ʪʘʤʦʞʥʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʧʝʨʝʚʦʟʢʠ, ʧʦʚʳʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘ-

ʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, ʫʚʝʣʠʯʝʥʠʶ ʢʫʨʩʦʚʳʭ ʨʘʟʥʠʮ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʢ ʨʦʩʪʫ 

ʦʙʠɦʭ ʟʘʪʨʘʪ ʥʘ ʩʜʝʣʢʫ. ʇʨʝʩʣʦʚʫʪʳʡ çʯʝʣʦʚʝʯʝʩʢʠʡè ʬʘʢʪʦʨ ʦʯʝʥʴ ʪʨʫʜʥʦ 

ʫʯʝʩʪʴ. ʆʜʥʘʢʦ ʦʥ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʝʨʝʚʦʟʢʘʭ, ʧʨʠ ʨʘʟʦʚʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʧʝʨʝʚʦʟʢʘʭ. ʀ 

ʟʜʝʩʴ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤ çʦʙʨʘʪʥʳʡè ʧʦʜʭʦʜ. ʅʝ 
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ʦʮʝʥʠʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʡ ʨʠʩʢ, ʘ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʫʩʪʘʥʘʚ-

ʣʠʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʝʛʦ ʘʙʩʦʣʶʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ: 

ὖ Ὅ Ὓ,                                                       (1) 

ʛʜʝ P ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʣʘʥʠʨʫʝʤʦʡ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʧʝʨʝʚʦʟʢʝ; 

I ï ʜʦʭʦʜʳ (ʚʳʨʫʯʢʘ) ʙʝʟ ʥʘʣʦʛʦʚ ʩ ʦʙʦʨʦʪʘ; 

S ï ʟʘʪʨʘʪʳ (ʨʘʩʭʦʜʳ) ʧʦ ʧʝʨʝʚʦʟʢʝ. 

ɽʩʣʠ ʚʚʝʩʪʠ ʚ ʬʦʨʤʫʣʫ (1) ʧʦʢʘʟʘʪʝʣʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʠʩʢʘ, ʪʦ ʧʦʣʫ-

ʯʠʪʩʷ: 

ὖ ὍϽρ ὶ ὛϽρ ὶ ,                                    (2) 

ʛʜʝ ὶ ï ʨʠʩʢ ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʘ; 

ὶ ï ʨʠʩʢ ʠʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʟʘʪʨʘʪ. 

ʅʘʧʨʠʤʝʨ, ʤʳ ʩʯʠʪʘʝʤ ʥʝʜʦʧʫʩʪʠʤʳʤ ʩʥʠʞʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʠ-

ʙʳʣʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 %. ʇʨʠ ʦʜʠʥʘʢʦʚʦʤ ʫʨʦʚʥʝ ʨʠʩʢʘ ʜʦʭʦʜʦʚ ʠ ʟʘʪʨʘʪ 

ʵʪʘ ʚʝʣʠʯʠʥʘ ʙʫʜʝʪ ʪʘʢʞʝ 10 %. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠʝʤʣʝʤʳʡ ʧʨʦʛʥʦʟ ʚʦʟʤʦʞʥʦʛʦ ʧʘʜʝʥʠʷ ʧʨʠʙʳʣʠ ï 

ʵʪʦ ʠ ʝʩʪʴ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ. ʈʠʩʢ ï ʧʦʥʷʪʠʝ 

ʩʣʦʞʥʦʝ, ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʠʩʢʦʚ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʠʙʳʣʴ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʝʨʝʚʦʟʢʠ. 

 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʨʠʩʢʘ ʥʝʜʦʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ 

 
ɺʠʜ ʨʠʩʢʘ ʉʦʩʪʘʚʣʷʶʱʠʝ ʨʠʩʢʘ 

ʈʠʩʢ ʥʝʧʦʩʪʫʧʣʝʥʠʷ 

ʠʣʠ ʩʥʠʞʝʥʠʷ ʚʳ-

ʨʫʯʢʠ ʟʘ ʧʝʨʝʚʦʟʢʫ 

ʇʦʪʝʨʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʟʘʢʘʟʯʠʢʘ; 

ʟʘʜʝʨʞʢʠ ʪʘʤʦʞʝʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ (ʨʦʩʪ ʢʫʨʩʘ); 

ʦʰʠʙʢʠ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ; 

ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ, ʧʦʨʯʘ ʪʦʚʘʨʘ 

ʈʠʩʢ ʫʚʝʣʠʯʝʥʠʷ  

ʟʘʪʨʘʪ 

ɿʘʜʝʨʞʢʠ ʚ ʧʫʪʠ ʠ ʥʘ ʪʘʤʦʞʥʝ; 

ʰʪʨʘʬʳ, ʩʘʥʢʮʠʠ, ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʥʘʣʦʛʠ; 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ (ʫʚʝʣʠʯʝʥʠʝ ʮʝʥ); 

ʧʦʪʝʨʷ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ; 

ʨʠʩʢʠ ʧʦʚʳʰʝʥʠʷ ʮʝʥ ʥʘ ʫʩʣʫʛʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʠʩʢʦʚ, ʢʦʪʦ-

ʨʳʝ ʚʣʠʷʶʪ ʥʘ ʜʦʭʦʜʳ ʧʦ ʩʜʝʣʢʝ, ʚʣʠʷʶʪ ʪʘʢʞʝ ʥʘ ʟʘʪʨʘʪʳ (ʨʘʩʭʦʜʳ). ʆʜ-

ʥʘʢʦ ʦʙʨʘʪʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʩʪʦʣʴ ʦʯʝʚʠʜʥʦ. ʇʦʚʳʰʝʥʠʝ ʟʘʪʨʘʪ ʤʦʞʝʪ ʠ ʥʝ 

ʚʣʠʷʪʴ ʥʘ ʜʦʭʦʜʳ. ʈʠʩʢʠ, ʚʣʠʷʶʱʠʝ ʠ ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʪʦʣʴʢʦ ʟʘʪʨʘʪʳ ʠ 

ʨʘʩʭʦʜʳ, ʤʦʞʥʦ ʦʙʦʩʦʙʠʪʴ. ʍʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʠ ʜʦʛʦ-

ʚʦʨʥʘʷ ʧʦʣʠʪʠʢʘ, ʪʘʢʠʝ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʦʧʣʘʪʳ  ʠ 

ʘʚʘʥʩʘ, ʦʧʣʘʪʘ ʧʦ ʵʪʘʧʘʤ, ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʪʨʘʥʩʧʦʨʪ-
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ʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʜʝʣʝʥʠʶ ʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ. ʌʦʨ-

ʤʫʣʫ (2) ʧʨʝʜʩʪʘʚʠʤ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ὖ ρ ὶ Ὅ Ὓρ ὶ ,                                  (3) 

ʛʜʝ ὶ ï ʚʝʨʦʷʪʥʦʩʪʴ ʨʠʩʢʘ, ʚʣʠʷʶʱʝʛʦ ʪʦʣʴʢʦ ʥʘ ʟʘʪʨʘʪʳ (ʨʘʩʭʦʜʳ); 

ὶ  ï ʚʝʨʦʷʪʥʦʩʪʴ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʨʠʩʢʘ, ʚʣʠʷʶʱʝʛʦ ʢʘʢ ʥʘ ʥʝʜʦʧʦʣʫʯʝ-

ʥʠʝ ʜʦʭʦʜʘ, ʪʘʢ ʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʟʘʪʨʘʪ. ɼʘʥʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʝ 

ρ ὶ ρ ὶ ρ ὶ ρ ὶ ,                           (4) 

ʛʜʝ ὶȟ    ὶ , ὶ ï ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʠʩʢʦʚ, ʨʘʥʝʝ ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʚ ʪʘʙʣʠʮʝ. 

ʆʜʥʘʢʦ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʚʩʝʭ ʚʝʣʠʯʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʬʦʨʤʫʣʫ (4), 

ʥʝ ʪʘʢ ʚʘʞʥʦ, ʢʘʢ ʚʘʞʝʥ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʙʨʦʩʘ ʟʥʘʯʝʥʠʡ ʠ ʠʭ ʧʦʩʣʝ-

ʜʫʶʝɦʛʦ ʚʣʠʷʥʠ ̫ʥʘ ʛʨʘʥʠʮʳ ʟʥʘʯʝʥʠʡ ʦʙʱʝʛʦ ʨʠʩʢʘ, ʪ.ʝ. ʬʘʢʪʠʯʝʩʢʠ ʘʥʘ-

ʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʳʣʠ ʢ ʚʝʨʦʷʪʥʦʩʪʠ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʨʠʩʢʘ. ʕʪʦʪ 

ʘʥʘʣʠʟ ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʦʭʦʜʥʦʩʪʠ ʩʜʝʣʢʠ ʢ ʨʘʟʣʠʯʥʳʤ ʨʠʩʢʘʤ: 

ʢʘʢ ʚʥʝʰʥʠʤ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʤ. 

ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʘʨʰʨʫʪʘʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʧʝʨʝʚʦʟʦʢ (ʄʠʥʩʢ ï ɹʝʨʣʠʥ, ʄʠʥʩʢ ï ɻʜʘʥʴʩʢ, ʄʠʥʩʢ ï ʂʣʘʡʧʝʜʘ ʠ ʜʨ.) ʩ 

ʫʯʝʪʦʤ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʘʥʘʣʠʟ ʧʨʠʙʳ-

ʣʠ ʢ ʚʘʨʠʘʮʠʠ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʨʠʩʢʘ ʜʘʝʪ ʨʘʟʚʝʨʥʫʪʫʶ ʢʘʨʪʠʥʫ ʚʣʠʷʥʠʷ 

ʨʠʩʢʦʚ ʥʘ ʧʨʠʙʳʣʴ, ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʫʙʳʪʢʦʚ ʧʨʠ ʥʝʛʘʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ 

ʩʠʪʫʘʮʠʠ, ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʫʪʠ ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʘ. 
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Prevention and detection of possible adverse events, finding ways of minimizing, the creation of 

methodology of management are the main tasks of risk - management. Is proposed on the basis of the 
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142131, ʛ. ʄʦʩʢʚʘ, ʧʦʩʝʣʝʥʠʝ ʈʷʟʘʥʦʚʩʢʦʝ, ʘʵʨʦʧʦʨʪ çʆʩʪʘʬʴʝʚʦè 

 

BI-ʈɽʐɽʅʀʗ ɼʃʗ ʋʇʈɸɺʃɽʅʀʗ ʊʈɸʅʉʇʆʈʊʅʆ-

ʃʆɻʀʉʊʀʏɽʉʂʆʁ ʂʆʄʇɸʅʀɽʁ 

 
ʀʥʬʦʨʤʘʮʠʶ ʥʘʨʷʜʫ ʩ ʬʠʥʘʥʩʘʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʝʨʩʦʥʘʣʦʤ ʪʘʢʞʝ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʮʝʥʥʳʡ ʘʢʪʠʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘ-

ʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʜʦʙʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʚʩʝʭ ʫʨʦʚ-

ʥʷʭ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ ʜʘʥʥʳʭ; ʪʨʘʥʩʧʦʨʪʥʘʷ ʣʦʛʠʩʪʠʢʘ; OLAP; ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʦʤ; BI-ʩʠʩʪʝʤʘ. 

 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʝʝ ʩʪʦʠʤʦʩʪʴ ʤʦʞʝʪ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʦʩʪʠʛʘʪʴ 50 % ʩʪʦʠ-

ʤʦʩʪʠ ʪʦʚʘʨʘ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʫ ʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʤʠ ʠ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʧʨʦ-

ʮʝʩʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʛʨʫʟʦʚʠʢʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ çʘʚʪʦʤʦʙʠʣʴ ï ʚʦʜʠʪʝʣʴ ï ʜʦ-

ʨʦʛʘè [8] ʠ ʪʝʩʥʦ ʫʚʷʟʘʥ ʩ ʜʨʫʛʠʤʠ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ [10]: ʙʫʭ-

ʛʘʣʪʝʨʠʝʡ, ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʝʡ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ 

ʩʥʘʙʞʝʥʠʝʤ, ʤʘʨʢʝʪʠʥʛʦʤ, ʧʨʘʚʦʚʳʤ ʠ ʶʨʠʜʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʩʢʣʘ-

ʜʠʨʦʚʘʥʠʝʤ  ʠ ʧʨ. 

ʉʦʧʨʦʚʦʞʜʘʶʱʠʡ ʵʪʫ ʝʞʝʜʥʝʚʥʫʶ ʨʫʪʠʥʥʫʶ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ  ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʧʫʪʝʚʳʝ ʣʠʩʪʳ, ʩʯʝʪʘ, 

ʥʘʢʣʘʜʥʳʝ, ʩʯʝʪʘ-ʬʘʢʪʫʨʳ, ʧʣʘʪʝʞʥʳʝ ʜʘʥʥʳʝ ʠ ʪ.ʜ., ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ ʠ ʩʦʜʝʨʞʘʱʠʭ çʩʳʨʳʝè ʜʘʥʥʳʝ. ʇʨʠʯʝʤ ʩʧʝʮʠʬʠʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʪʘʢʦʚʘ, ʯʪʦ ʤʥʦʛʠʝ ʜʦʢʫʤʝʥʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʦʧʨʝ-

ʜʝʣʷʝʤʳʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʠʣʠ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦʡ ʧʨʘʢʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʩʦʪʨʫʜʥʠʢʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʝʜʦʤʦʩʪʠ ʠ ʧʨʦʯʠʝ ʜʦʢʫ-

ʤʝʥʪʳ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʬʦʨʤʘʪʘ. ʇʨʠ ʵʪʦʤ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʜʦʢʫ-

ʤʝʥʪʘʤʠ ʨʘʟʥʳʭ ʦʪʜʝʣʦʚ ʚʥʫʪʨʠ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʯʘʩʪʦ ʤʦʞʝʪ ʷʚʥʦ ʥʝ 

ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ. ʋʧʨʘʚʣʝʥʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡ-
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ʩʪʚʠʝ ʥʘ ʩʠʩʪʝʤʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʘ ʦʙʲʝʢʪʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦʡ 

ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʧʨʘʚʣʷ-

ʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʝʤʘʥʪʠʯʝʩʢʠʡ, ʩʠʥʪʘʢʩʠʯʝ-

ʩʢʠʡ, ʧʨʘʛʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ [9]. ʇʨʠ ʩʝʤʘʥʪʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ ʦʮʝʥʠʚʘʝʪʩʷ ʩʤʳʩʣ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʜʦ-

ʢʫʤʝʥʪʘʭ, ʠ ʠʭ ʮʝʥʥʦʩʪʴ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʇʨʠ ʩʠʥʪʘʢʩʠʯʝʩʢʦʤ ʘʥʘ-

ʣʠʟʝ ʦʮʝʥʠʚʘʝʪʩʷ ʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦ-

ʢʫʤʝʥʪʦʚ. ʇʨʠ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʚʳʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʜʦʩʪʘ-

ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʧʦʪʦʤ ʠ ʚ 

ʟʥʘʥʠʷ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ [2].  

ʎʝʣʴʶ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʩʝʤʠ ʧʨʘʚʠʣ (7 rules), ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʜʦʩʪʘʚʢʫ [4]: 

1) ʧʨʘʚʠʣʴʥʳʡ ʧʨʦʜʫʢʪ (right product), 

2) ʚ ʥʫʞʥʦʤ ʢʦʣʠʯʝʩʪʚʝ (right quantity), 

3) ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ (right condition), 

4) ʥʘ ʧʨʘʚʠʣʴʥʦʝ ʤʝʩʪʦ (right place), 

5) ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ (right time),  

6) ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʢʣʠʝʥʪʘ (right customer), 

7) ʧʦ ʨʘʟʫʤʥʦʡ ʮʝʥʝ (right cost). 

ʄʝʥʝʜʞʝʨ-ʣʦʛʠʩʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʢʘʢ ʨʘʮʠʦʥʘʣʴʥʝʝ ʚʳʧʦʣʥʠʪʴ ʵʪʠ 

ʧʨʘʚʠʣʘ. ɺ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʠ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʡʩʷ  ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʥʝʢʫʶ çʧʘʥʝʣʴ ʧʨʠʙʦʨʦʚè, ʢʦʪʦʨʘʷ 

ʦʪʦʙʨʘʞʘʣʘ ʙʳ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʟ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ  ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʠʩʠʪ:  

- ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʪʝʢʫʱʠʭ ʮʝʣʝʡ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ; 

- ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʷ; 

- ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ; 

- ʢʦʦʨʜʠʥʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

- ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ; 

- ʫʨʦʚʥʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ; 

- ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʦʤʧʘʥʠʡ (ʢʦʥʬʣʠʢʪʳ, ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʦ) [1]. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʨʘʙʦʪʘʝʪ ʧʦ ʪʘʨʠʬʫ ʟʘ ʪʦʥʥʦ-ʢʠʣʦʤʝʪʨʳ, 

ʪʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʦʪʜʝʣ ʤʦʞʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʤʝʭʘʥʠʢʠ ʩʣʫʞʙʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴ ʩʥʠʞʝʥʠʝ ʢʦ-
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ʵʬʬʠʮʠʝʥʪʘ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʩʪʨʦʛʦ ʠʟʥʦʩʘ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʝʡʩʦʚ ʧʦ ʜʦʨʦʛʘʤ 

ʥʝʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʀʟʙʝʞʘʪʴ ʵʪʦʛʦ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫ-

ʪʦʚ ʧʦ ʪʨʘʩʩʘʤ ʩ ʭʦʨʦʰʠʤ ʜʦʨʦʞʥʳʤ ʧʦʢʨʳʪʠʝʤ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʙʝʛ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ [6], ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʟʘ ʧʣʘʪʥʳʡ ʧʨʦʝʟʜ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʵʪʦʡ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʟʘʜʘʯʝ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠʙʣʠʞʘʶʱʠʡʩʷ ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʛʨʫʟʦʚʠʢʘ ʠ ʦʧʳʪ, ʢʦʤʧʝʪʝʥʮʠʠ ʚʦʜʠʪʝʣʷ.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʪʨʠ ʫʨʦʚʥʷ (ʦʧʝʨʘʪʠʚʥʳʡ, 

ʪʘʢʪʠʯʝʩʢʠʡ, ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ), ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʤʝʥʝʜʞʝʨʳ ʨʘʙʦʪʘʶʪ 

ʩ ʦʪʯʝʪʘʤʠ ʨʘʟʣʠʯʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ [7]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʦʮʝʥʢʠ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʵʧʦʭʫ ʙʫʤʘʞʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠʪʦʛʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʚ ʧʦʣʫʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʯʝʥʴ ʪʨʫ-

ʜʦʝʤʢʠʤ ʠ ʥʝ ʠʩʢʣʶʯʘʣ ʦʰʠʙʦʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʚʦ ʤʥʦʛʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʞʝ ʚʥʝʜʨʝʥʳ TMS-ʨʝʰʝʥʠʷ, ʧʦʣʫʯʝʥʠʝ ʭʦ-

ʨʦʰʝʡ ʘʥʘʣʠʪʠʢʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ.  ʂʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʫʞʝ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ 

ʚʩʪʨʦʝʥʥʳʭ ʦʪʯʝʪʦʚ, ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʶʱʠʭ ʢʦʥʩʦ-

ʣʠʜʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʙʦʪʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʩʭʦʜʝ ʪʦʧ-

ʣʠʚʘ, ʧʨʦʚʝʜʝʥʥʳʭ ʨʝʤʦʥʪʘʭ, ʦʙʲʝʤʝ ʧʝʨʝʚʝʟʝʥʥʦʛʦ ʛʨʫʟʘ, ʨʘʙʦʪʝ ʚʦʜʠʪʝʣʷ 

ʠ ʧʨ. ʆʜʥʘʢʦ ʢʘʞʜʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʢʦʤʧʘʥʠʷ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʫʥʠ-

ʢʘʣʴʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʝʡ ʟʘʨʘʙʘʪʳʚʘʪʴ ʜʝʥʴʛʠ. ʉʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʝʥʝʜʞʝʨʳ ʢʦʤʧʘʥʠʡ ʭʦʪʝʣʠ ʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠ-

ʨʦʚʘʪʴ ʦʪʯʝʪʳ  ʠʤʝʥʥʦ ʩ ʪʝʤʠ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʥʘ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ ʠʤ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ.  

ɺ 1990-ʝ ʛʦʜʳ ʧʦʷʚʠʣʦʩʴ ʧʦʢʦʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʣʫ-

ʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ BI-ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ, ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ (OLAP), ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʠʪʝʣʴ ʟʘʧʨʦʩʦʚ ʢ 

ʙʘʟʘʤ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʫ KPI  ʠ ʧʨ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ Mi-

croStrategy Reporting Suite, Oracle Business Intelligence Suite, IBM Cognos ʠ 

ʜʨ. ʀʭ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠʪʦʛʦ-

ʚʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʧʝʨʠʨʫʷ ʜʘʥʥʳʤʠ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ 

ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ [5]. ʊʘʢ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝ-

ʜʝʥʥʳʤʠ ʚʳʰʝ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʚ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʤʳ ʤʦʞʝʤ ʟʘʛʨʫʟʠʪʴ:  

- ʩʯʝʪʘ, ʧʣʘʪʝʞʥʳʝ ʧʦʨʫʯʝʥʠʷ, ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʥʘʢʣʘʜʥʳʝ; 
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- ʧʫʪʝʚʳʝ ʣʠʩʪʳ, ʤʘʨʰʨʫʪʥʳʝ ʣʠʩʪʳ, ʟʘʧʨʘʚʦʯʥʳʝ ʚʝʜʦʤʦʩʪʠ, ʟʘʷʚ-

ʢʠ ʥʘ ʨʝʤʦʥʪʳ, ʞʫʨʥʘʣ ɼʊʇ, ʟʘʢʘʟ-ʥʘʨʷʜʳ; 

- ʜʘʥʥʳʝ ʠʟ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; 

- ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʚʦʟʢʠ; 

- ʜʘʥʥʳʝ web-ʘʥʘʣʠʪʠʢʠ ʩ ʩʘʡʪʘ ʠ ʧʨ. 

ʏʘʩʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʷʭ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ 

ʷʚʣʷʶʪʩʷ  ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʦʧʝʨʘʪʠʚʥʳʡ ʫʯʝʪ ʩʯʝʪʦʚ ʠ ʧʣʘ-

ʪʝʞʥʳʭ ʧʦʨʫʯʝʥʠʡ ʚʝʜʝʪʩʷ ʚ 1ʉ, ʟʘʷʚʢʠ ʥʘ ʧʝʨʝʚʦʟʢʫ ʬʠʢʩʠʨʫʶʪʩʷ ʚ Ex-

cel, ʧʫʪʝʚʳʝ ʣʠʩʪʳ ʫʯʠʪʳʚʘʶʪʩʷ ʚ TMS, ʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ. ɼʘʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʚʣʝʯʴ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʯʠʩʪʠʪʴ, ʧʨʠʚʝ-

ʩʪʠ ʢ ʝʜʠʥʦʤʫ ʬʦʨʤʘʪʫ ʠ ʟʘʛʨʫʟʠʪʴ  ʚ ʭʨʘʥʠʣʠʱʝ, ʩʦʙʣʶʜʘʷ ʮʝʣʦʩʪʥʦʩʪʴ 

ʠ ʩʚʷʟʥʦʩʪʴ, ʪ.ʝ. ʧʨʦʚʝʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʧʨʦʮʝʜʫʨʫ ETL (Extract, Trans-

form, Load). ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʝ ʜʘʥ-

ʥʳʝ ʙʫʜʫʪ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʫʶ ʙʠʟʥʝʩ-ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʣʝʝ,  

ʠʩʧʦʣʴʟʫʷ ʧʨʦʠʟʚʦʣʴʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ SQL-ʟʘʧʨʦʩʳ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦ-

ʛʫʪ ʧʦʣʫʯʘʪʴ ʦʪʯʝʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʘʭ ʩ ʧʦʤʦʱʴʶ OLAP-ʢʫʙʦʚ ʠ ʜʠ-

ʥʘʤʠʯʝʩʢʠ ʠʭ ʧʝʨʝʩʪʨʘʠʚʘʪʴ, ʘ ʪʘʢʞʝ  ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ 

ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ. 

ʀʩʧʦʣʴʟʫʷ ʢʣʘʩʩʠʯʝʩʢʠʝ  BI-ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ OLAP, ʘʥʘʣʠʪʠʢʠ ʠ 

ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʠʝ ʨʝʰʝʥʠʷ, ʤʦʛʫʪ ʪʘʢʞʝ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ: 

- ETL-ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, ʢʣʶ-

ʯʝʚʳʭ ʧʦʣʝʡ, ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ; 

- ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ OLAP-ʢʫʙʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʣʦʞʥʳʝ ʘʥʘ-

ʣʠʪʠʯʝʩʢʠʝ SQL-ʟʘʧʨʦʩʳ; 

- ʧʝʨʝʩʪʨʦʡʢʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʜʦʙʘʚʣʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʠ ʤʝʨ ʪʨʝʙʫʝʪ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ; 

- ʬʠʣʴʪʨʘʮʠʷ ʜʘʥʥʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʪʯʝʪʦʚ ʪʘʢʞʝ ʟʘʥʠʤʘʝʪ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʘʥʘʣʠʪʠʢʠ ʢʣʘʩʩʠʯʝʩʢʘʷ BI-ʩʠʩʪʝʤʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʨʦʣʴ IT-ʦʪʜʝʣʘ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʭ ʦʪʯʝʪʦʚ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʠʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢ 

ʚʩʝ ʨʘʚʥʦ ʚʳʥʫʞʜʝʥ ʦʙʨʘʱʘʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ ʢ IT-ʩʧʝʮʠʘʣʠʩʪʫ, ʯʪʦʙʳ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʪʯʝʪ ʠʣʠ ʥʘʧʠʩʘʪʴ ʟʘʧʨʦʩ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

OLAP-ʢʫʙʘ. ʇʨʦʙʣʝʤʘ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢ, ʨʘʟʤʳʰʣʷʷ 

ʥʘʜ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʝʨʝʜʢʦ ʟʘʪʨʫʜʥʷʝʪʩʷ ʩʢʘʟʘʪʴ, ʢʘʢʠʝ ʠʤʝʥ-

ʥʦ ʧʦʢʘʟʘʪʝʣʠ ʝʤʫ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚ ʦʪʯʝʪʝ ʜʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ. ɺ 

ʧʨʦʮʝʩʩʝ ʦʙʜʫʤʳʚʘʥʠʷ ʟʘʜʘʯʠ ʫ ʘʥʘʣʠʪʠʢʘ ʤʦʛʫʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʥʠ-

ʢʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʞʝʣʘʪʝʣʴʥʦ ʙʳʣʦ ʙʳ ʚʠʟʫʘʣʠʟʠ-
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ʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʜʘʥʥʳʭ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʨʘʬʠʯʝʩʢʠʝ 

ʦʙʨʘʟʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʯʝʣʦʚʝʢʦʤ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ  ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʨʷʜ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʙʠʟʥʝʩ-

ʘʥʘʣʠʪʠʢʦʚ ʢʘʢ ʚ ʤʘʣʦʤ ʙʠʟʥʝʩʝ, ʪʘʢ ʠ ʚ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪ 

Excel, ʚ ʢʦʪʦʨʦʤ ʢʨʦʤʝ ʜʠʘʛʨʘʤʤ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʤʥʦʛʦʤʝʨʥʦ-

ʛʦ ʘʥʘʣʠʟʘ ʚ ʚʠʜʝ ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ. ʂʨʦʤ ʪʦʛʦ, Excel ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴ-

ʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʚʘʡʜʝʨʦʚ ʚ 

ODBC ʠʣʠ OLE DB. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʩʪʨʦʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʪʯʝʪ-

ʥʦʩʪʠ ʚ Excel ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʦ ʠ ʪʨʝʙʫʝʪ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʇʦ ʦʮʝʥʢʝ ʢʦʤʧʘʥʠʠ Gartner, ʦʜʥʫ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ 

BI-ʩʠʩʪʝʤ ʟʘʥʠʤʘʝʪ ʧʣʘʪʬʦʨʤʘ QlikView ʢʦʤʧʘʥʠʠ QlikTech. ʇʨʠʤʝʥʝʥʠʝ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ:  

- ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʜʦ 50 %; 

- ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

- ʙʦʣʝʝ ʛʠʙʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʜʝʣʦʚʳʭ ʦʧʝʨʘʮʠʡ 
ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ; 

- ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ ʧʦʜʛʦ-

ʪʦʚʢʝ ʦʪʯʝʪʥʦʩʪʠ; 

- ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ [3]. 
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ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ  

ʥʘ ʧʣʘʪʬʦʨʤʝ QlikView 

 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʥʘʤʠ ʥʘ ʧʣʘʪʬʦʨʤʝ QlikView ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʜʘʰʙʦʨʜʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʜʠʥʘʤʠʢʫ ʧʝʨʝʚʦʟʦʯʥʦ-

ʛʦ ʧʨʦʮʝʩʩʘ. ɸʥʘʣʠʟ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʧʨʦʙʝʛ, ʨʘʩ-

ʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʥʦʨʤʝ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʧʦ ʬʘʢʪʫ, ʪʦʥʥʘʞ, ʪʦʥʥʦ-ʢʠʣʦʤʝʪʨʳ 

ʠ ʜʨ.) ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʘʚʪʦʤʦʙʠʣʷʤ, ʧʦ ʚʦʜʠʪʝʣʷʤ, ʧʦ ʟʘʢʘʟʯʠʢʘʤ, ʧʦ 

ʪʠʧʘʤ ʛʨʫʟʦʚ, ʧʦ ʚʨʝʤʝʥʠ ʧʝʨʝʚʦʟʢʠ (ʛʦʜ, ʤʝʩʷʮ, ʜʝʥʴ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ QlikView ʚ̫-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʟʘʛʨʫʟʢʝ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʙʲʝʜʠʥʷʝʪ ʪʘʙʣʠʮʳ ʧʦ ʩʦʚʧʘʜʘʶʱʠʤ ʧʦʣʷʤ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʘʩʩʦʮʠʘʪʠʚʥʳʝ 

ʩʚʷʟʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʘʥʘʣʠʪʠʢʘ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʘʤʦʤʫ ʩʦʟʜʘʚʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʫʷ ʚʥʝʰʥʠʝ ʢʣʶʯʠ ʪʘʙʣʠʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʩʚʷʟʝʡ ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʝʨʝʩʪʨʦʝʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʠʩʭʦ-

ʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʚʩʝʭ ʜʘʰʙʦʨʜʘʭ ʧʨʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʠ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʠʟʤʝʨʝʥʠʝʤ. ɿʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʢʦʤ-

ʧʴʶʪʝʨʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʫʶ ʨʝʘʢʮʠʶ ʩʠʩʪʝʤʳ ʥʘ 

ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʪʝʢʫʱʠʭ ʥʝʧʨʦʩʪʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʫʢʦʚʦʜʠʪʝʣʷʤ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ, ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ BI-ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 
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ʧʨʦʮʝʩʩʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ. 
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ɺʃʀʗʅʀɽ ʊʈɽɹʆɺɸʅʀʁ ʂʃʀɽʅʊʆɺ ɾɽʃɽɿʅʆʁ ɼʆʈʆɻʀ  

ʅɸ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʔ ʉʍɽʄ ɼʆʉʊɸɺʂʀ ɻʈʋɿʆɺ  

ʇʆ ʇʋʊʗʄ ʅɽʆɹʑɽɻʆ ʇʆʃʔɿʆɺɸʅʀʗ 

 
ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ɹʝʣʦʨʫʩʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʝʝ 

ʢʣʠʝʥʪʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʧʦ ʧʫʪ̫ʤ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʟʳʚʘʶʱʠʤʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʫʪʴ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ; ʛʨʫʟʦʚʣʘʜʝʣʝʮ; ʧʦʜʘʯʘ; ʫʙʦʨʢʘ; ʧʣʘʪʘ; 
ʤʘʥʝʚʨʦʚʘʷ ʨʘʙʦʪʘ. 

 

ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʛʨʫʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʨʝʚʦʟʯʠʢʘ ʠ ʛʨʫʟʦʚʣʘʜʝʣʴʮʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʧʫʪʷʭ ʦʙʱʝʛʦ ʠʣʠ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʛʜʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ (ʩʚʳʰʝ 90 % ʧʦʛʨʫʟʢʠ ʠ 75 % ʚʳʛʨʫʟʢʠ) ʥʘ 

ɹʝʣʦʨʫʩʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ [1, ʩ. 5]. ʂʣʠʝʥʪ, ʥʫʞʜʘʶʱʠʡʩʷ ʚ ʧʝʨʝʚʦʟʢʝ 

ʛʨʫʟʘ, ʧʨʝʜʲʷʚʣʷʝʪ ʢ ʧʝʨʝʚʦʟʯʠʢʫ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ 

ʧʨʠʝʤʣʝʤʦʩʪʴ ʧʣʘʪʳ ʟʘ ʦʢʘʟʳʚʘʝʤʳʝ ʫʩʣʫʛʠ, ʚʳʧʦʣʥʷʝʤʦʩʪʴ ʩʨʦʢʦʚ 

ʜʦʩʪʘʚʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʛʨʫʟʘ, ʜʦʩʪʫʧʥʦʩʪʴ ʫʩʣʫʛ ʠ 

ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ ʩ ʧʝʨʝʚʦʟʯʠʢʦʤ. ɼʣʷ ʩʭʝʤʳ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʩʦ ʩʣʦʞʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʫʢʘʟʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢʦ ʚʩʝʤ ʝʝ 

ʩʦʩʪʘʚʣʷʶʱʠʤ. 

ɻʨʫʟʦʚʣʘʜʝʣʝʮ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʧʨʠʝʤʣʝʤʦʩʪʴ ʧʣʘʪʳ ʟʘ ʦʢʘʟʳʚʘʝʤʳʝ ʫʩʣʫʛʠ, ʧʦʵʪʦʤʫ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʭʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʧʦ ʧʫʪ̫ʤ ʥʝʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʚʝʣʠʯʠʥʘ ʧʣʘʪʳ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ 

ʚʘʛʦʥʘʤʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʟʘ ʩʦʙʩʪʚʝʥʥʳʝ, ʘʨʝʥʜʦʚʘʥʥʳʝ 

ʚʘʛʦʥʳ ʧʣʘʪʘ ʩ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ, ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ ʥʝ ʚʟʳʩʢʠʚʘʝʪʩʷ ʧʨʠ 

ʥʘʭʦʞʜʝʥʠʠ ʠʭ ʥʘ ʧʫʪʷʭ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʤʠʤʦ ʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠʣʠ ʜʦʛʦʚʦʨʦʤ ʜʝʥʝʞʥʘʷ ʩʫʤʤʘ, 

ʫʧʣʘʯʠʚʘʝʤʘʷ ʧʨʠ ʥʝʠʩʧʦʣʥʝʥʠʠ ʠʣʠ ʥʝʥʘʜʣʝʞʘʱʝʤ ʠʩʧʦʣʥʝʥʠʠ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʫʯʘʩʪʥʠʢʦʚ ʜʦʛʦʚʦʨʘ, ʥʘʟʳʚʘʝʤʘʷ ʥʝʫʩʪʦʡʢʦʡ. ɺ ʫʩʣʦʚʠʷʭ 

ʜʝʬʠʮʠʪʘ ʚʘʛʦʥʥʦʛʦ ʧʘʨʢʘ ʙʳʣʘ ʚʚʝʜʝʥʘ ʥʝʫʩʪʦʡʢʘ ʟʘ ʟʘʜʝʨʞʢʫ ʦʜʥʦʛʦ 

ʚʘʛʦʥʘ, ʢʦʥʪʝʡʥʝʨʘ ʩʚʳʰʝ 24 ʯʘʩʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʝʫʩʪʦʡʢʘ 

ʚʳʧʣʘʯʠʚʘʝʪʩʷ ʠʟ ʧʨʠʙʳʣʠ ʜʦʣʞʥʠʢʘ, ʧʣʘʪʘ ʞʝ ʟʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʫʩʣʫʛʠ 

(ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ) ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 
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ʠʤʝʣʠ ʤʝʩʪʦ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʛʘʰʝʥʠʷ ʥʝʫʩʪʦʡʢʠ 

ʚʳʩʯʠʪʳʚʘʣʠ ʯʘʩʪʴ ʜʝʥʝʞʥʳʭ ʩʫʤʤ ʠʟ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʨʘʙʦʪʥʠʢʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟʙʳʪʦʢ ʚʘʛʦʥʥʦʛʦ ʧʘʨʢʘ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʦʪʤʝʥʳ ʥʝʫʩʪʦʡʢʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʣʠʝʥʪʳ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʳʧʣʘʪ 

ʧʦ ʥʝʫʩʪʦʡʢʝ ʩʪʘʨʘʶʪʩʷ ʤʝʥʴʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʛʦʥʳ ʞʝʣʝʟʦʡ ʜʦʨʦʛʠ, ʧʨʠ 

ʵʪʦʤ ʚʩʝ ʯʘʱʝ ʧʦʣʴʟʫʶʪʩʷ ʧʨʠʚʘʪʥʳʤʠ ʚʘʛʦʥʘʤʠ.  

ʇʨʦʟʨʘʯʥʦʩʪʴ ʠ ʧʨʠʝʤʣʝʤʦʩʪʴ ʧʣʘʪʳ ʟʘ ʫʩʣʫʛʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥʘ ʟʘʤʝʥʦʡ ʥʝʫʩʪʦʡʢʠ ʧʣʘʪʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʫʧʥʠʪʴ 

ʩʙʦʨʳ ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʢʘʟʳʚʘʝʤʳʝ ʫʩʣʫʛʠ ʠ ʠʟʤʝʥʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠʭ 

ʚʟʳʩʢʘʥʠʷ ʩ ʛʨʫʟʦʚʣʘʜʝʣʴʮʝʚ. ʅʘʧʨʠʤʝʨ, ʚʩʪʨʝʯʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʘʛʦʥ 

ʦʪʧʨʘʚʣʝʥ ʩʦ ʩʪʘʥʮʠʠ, ʘ ʯʝʨʝʟ 2ï3 ʩʫʪʦʢ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʚʳʩʪʘʚʣʷʝʪ 

ʦʪʧʨʘʚʠʪʝʣʶ ʩʯʝʪ ʧʦ ʦʧʣʘʪʝ ʩʙʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ ʚʘʛʦʥʦʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫ ʦʪʧʨʘʚʠʪʝʣʷ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʦʪʥʝʩʝʥʠʝʤ ʵʪʠʭ ʩʙʦʨʦʚ, 

ʪʘʢ ʢʘʢ ʦʪʧʨʘʚʢʘ ʫʞʝ ʫʰʣʘ (ʧʦ ʩʯʝʪ-ʬʘʢʪʫʨʝ ʚʩʝ ʦʧʣʘʯʝʥʦ) ʠ ʙʫʭʛʘʣʪʝʨʩʢʠʝ 

ʜʦʢʫʤʝʥʪʳ ʚʳʩʣʘʥʳ. ɼʣʷ ʧʨʠʝʤʣʝʤʦʩʪʠ ʧʣʘʪʝʞʝʡ ʤʦʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʪʩʨʦʯʝʢ ʧʦ ʥʠʤ, ʘ ʪʘʢʞʝ ʩʢʠʜʦʢ. 

ʇʨʠʝʤʣʝʤʦʩʪʴ ʧʣʘʪʳ ʟʘ ʧʦʜʘʯʫ ʠ ʫʙʦʨʢʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʥʠʞʝʥʠʝʤ 

ʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʭʝʤʳ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ. ʈʘʥʴʰʝ ʧʣʘʪʘ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʫʪʠ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʘʩʩʪʦʷʥʠʷ ʧʦʜʘʯʠ ʠ ʫʙʦʨʢʠ ʚʘʛʦʥʦʚ ʠ ʛʨʫʧʧʳ, ʢ ʢʦʪʦʨʦʡ ʦʥ ʦʪʥʦʩʠʣʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʘʥʥʳʭ ʠ ʫʙʨʘʥʥʳʭ ʚʘʛʦʥʦʚ, ʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʨʘʟʜʝʣʝʥʠʝ ʧʣʘʪʳ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʚʝʨʭʥʝʛʦ ʩʪʨʦʝʥʠʷ ʧʫʪʠ ʠ 

ʟʘ ʧʦʜʘʯʫ ʠ ʫʙʦʨʢʫ ʚʘʛʦʥʦʚ. ʉʝʛʦʜʥʷ ʵʪʘ ʟʘʜʘʯʘ ʨʝʰʝʥʘ, ʥʦ ʦʩʪʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥʳ ʧʣʘʪʳ ʟʘ ʧʦʜʘʯʫ ʠ ʫʙʦʨʢʫ ʚʘʛʦʥʦʚ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʩʚʳʰʝ 10 ʢʤ, ʧʦʩʢʦʣʴʢʫ ʚʝʣʠʯʠʥʘ ʧʣʘʪʳ ʟʘ ʧʦʜʘʯʫ ʠ ʫʙʦʨʢʫ 

ʚʘʛʦʥʦʚ, ʥʘʧʨʠʤʝʨ ʥʘ 20 ʢʤ, ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 25 ʠʣʠ 30 ʢʤ, ʯʪʦ ʥʝ ʣʦʛʠʯʥʦ.  

 

ʊʘʨʠʬʳ ʥʘ ʧʦʜʘʯʫ ʠ ʫʙʦʨʢʫ ʚʘʛʦʥʦʚ ʥʘ ʧʫʪʠ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʣʦʢʦʤʦʪʠʚʦʤ ʦʨʛʘʥʠʟʘʮʠʡ ɹʝʣʦʨʫʩʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ 

 

ʈʘʩʩʪʦʷʥʠʝ ʧʦʜʘʯʠ ʠ ʫʙʦʨʢʠ ʚ ʦʙʘ 

ʢʦʥʮʘ, ʢʤ 
15 17 20 23 25 30 

ʊʘʨʠʬ, ʫʩʣʦʚʥʳʭ ʜʝʥʝʞʥʳʭ ʝʜʠʥʠʮ 

ʟʘ ʩʫʪʢʠ 
97 119 153 22 28 13 

 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ, 

ʂʘʟʘʭʩʪʘʥʘ ʪʘʨʠʬ ʟʘ ʧʦʜʘʯʫ ʠ ʫʙʦʨʢʫ ʚʘʛʦʥʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʩʩʪʦʷʥʠʷ, ʘ ʥʘ ɹʝʣʦʨʫʩʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʦʥ ʠʟʤʝʥʷʝʪʩʷ 

ʩʢʘʯʢʦʦʙʨʘʟʥʦ. ʇʨʠ ʨʘʩʯʝʪʝ ʧʣʘʪʳ ʟʘ ʧʦʜʘʯʫ ʠ ʫʙʦʨʢʫ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʬʦʨʤʫʣʳ, ʛʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʜʘʯʘ ʚʘʛʦʥʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 5 ʢʤ ʠ 

ʚʳʧʦʣʥʝʥʠʝ ʤʘʥʝʚʨʦʚʦʡ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʩʩʪʘʥʦʚʢʦʡ, ʫʙʦʨʢʦʡ 

ʚʘʛʦʥʦʚ ʚ ʚʘʛʦʥʦ-ʧʦʜʘʯʘʭ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʪʨʝʙʫʝʪ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ, 
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ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʧʦʜʘʯʝ ʥʘ ʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʩʯʝʪʥʘʷ 

ʬʦʨʤʫʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʟʘʪʨʘʪʘʤ ʚʳʚʦʟʥʳʭ ʠ ʧʝʨʝʜʘʪʦʯʥʳʭ ʧʦʝʟʜʦʚ. 

 
ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʪʘʨʠʬʘ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʧʦʜʘʯʠ ʠ ʫʙʦʨʢʠ ʚʘʛʦʥʦʚ 

ʣʦʢʦʤʦʪʠʚʦʤ ʜʦʨʦʛʠ: 
ïïï ɹʝʣʦʨʫʩʩʢʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ; ïïï ʋʢʨʘʠʥʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ; 

ïïï ʈʦʩʩʠʡʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ; ïïï ʂʘʟʘʭʩʪʘʥʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ 

 

ɻʦʚʦʨʷ ʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʣʘʪʝʞʝʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʙʦʨʥʠʢʝ 

ʧʨʘʚʠʣ ʧʝʨʝʚʦʟʦʢ ʠ ʪʘʨʠʬʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚ ʧʨʝʡʩʢʫʨʘʥʪʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʦʧʠʩʘʥʦ, ʢʘʢʠʝ ʦʧʝʨʘʮʠʠ ʩ 

ʢʘʢʠʤʠ ʫʩʣʫʛʘʤʠ ʩʚʷʟʘʥʳ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʠ ʚʟʠʤʘʥʠʷ ʧʣʘʪʳ ʟʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʘʥʝʚʨʦʚʫʶ ʨʘʙʦʪʫ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʧʫʪʠ ʥʝʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʣʘʪʳ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʚʘʛʦʥʘʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ, ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ, ʠʤʝʶʱʠʤʠ ʩʦʙʩʪʚʝʥʥʳʡ ʣʦʢʦʤʦʪʠʚ. 

ɽʩʣʠ ʧʦʜʘʯʘ ʠ ʫʙʦʨʢʘ ʚʘʛʦʥʦʚ ʥʘ ʤʝʩʪʘ ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʣʦʢʦʤʦʪʠʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ɹʝʣʦʨʫʩʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʣʘʯʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʴʟʦʚʘʥʠʷ ʚʘʛʦʥʘʤʠ 

ʠʩʯʠʩʣʷʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʬʘʢʪʠʯʝʩʢʦʡ ʠʭ ʧʦʜʘʯʠ ʥʘ ʧʫʪʴ ʥʝʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ, ʢ ʤʝʩʪʘʤ ʧʦʛʨʫʟʢʠ, ʚʳʛʨʫʟʢʠ ʜʦ ʤʦʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʩʪʘʥʮʠʝʡ 

ʦʪ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ, ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʛʦʪʦʚʥʦʩʪʠ ʚʘʛʦʥʦʚ ʢ 

ʫʙʦʨʢʝ ʧʨʠ ʫʩʣʦʚʠʠ ʦʬʦʨʤʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʝʨʝʚʦʟʦʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ɽʩʣʠ ʧʦʜʘʯʘ, ʫʙʦʨʢʘ ʠ ʨʘʩʩʪʘʥʦʚʢʘ ʚʘʛʦʥʦʚ ʥʘ ʤʝʩʪʘ ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʣʦʢʦʤʦʪʠʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷ, 

ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷ ʠ ʜʦʛʦʚʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʥʝ 

ʚʢʣʶʯʝʥʥʦʝ ʚ ʧʣʘʪʫ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʚʘʛʦʥʘʤʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʦʧʣʘʯʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʠʩʯʠʩʣʷʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʦʢʦʥʯʘʥʠʷ ʧʝʨʝʜʘʯʠ 

ʚʘʛʦʥʦʚ ʥʘ ʚʳʩʪʘʚʦʯʥʳʭ ʧʫʪʷʭ ʚʣʘʜʝʣʴʮʫ ʧʦʜʲʝʟʜʥʦʛʦ ʧʫʪʠ, 
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ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʶ, ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʶ ʜʦ ʤʦʤʝʥʪʘ ʦʢʦʥʯʘʥʠʷ ʦʙʨʘʪʥʦʡ 

ʧʝʨʝʜʘʯʠ ʚʘʛʦʥʦʚ ʥʘ ʚʳʩʪʘʚʦʯʥʳʭ ʧʫʪʷʭ ʚʣʘʜʝʣʴʮʝʤ ʧʦʜʲʝʟʜʥʦʛʦ ʧʫʪʠ, 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʝʤ, ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʝʤ ʧʨʠ ʫʩʣʦʚʠʠ ʦʬʦʨʤʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ ʧʝʨʝʚʦʟʦʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʟʘ ʚʳʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʨʝʤʝʥʠ, ʥʝ ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʧʣʘʪʫ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʚʘʛʦʥʘʤʠ. ʊʘʢʦʝ ʚʨʝʤʷ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʤ ʣʦʢʦʤʦʪʠʚʦʤ ʨʘʙʦʪʳ, 

ʚʢʣʶʯʘʶʱʝʡ: ʤʘʥʝʚʨʳ ʩ ʩʦʩʪʘʚʘʤʠ ʠʣʠ ʛʨʫʧʧʘʤʠ ʚʘʛʦʥʦʚ (ʛʨʫʞʝʥʳʭ ʠʣʠ 

ʧʦʨʦʞʥʠʭ) ʧʦ ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʶ, ʧʦʜʛʨʫʧʧʠʨʦʚʢʝ ʠ ʧʦʜʘʯʝ ʚʘʛʦʥʦʚ ʢ 

ʤʝʩʪʘʤ (ʬʨʦʥʪʘʤ) ʧʦʛʨʫʟʢʠ ʠʣʠ ʚʳʛʨʫʟʢʠ, ʫʙʦʨʢʝ ʠʭ ʩ ʵʪʠʭ ʤʝʩʪ (ʬʨʦʥʪʦʚ) 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʛʨʫʟʦʚʳʭ ʦʧʝʨʘʮʠʡ; ʧʝʨʝʜʚʠʞʝʥʠʝ ʚʘʛʦʥʦʚ ʠ ʤʘʥʝʚʨʦʚʳʝ 

ʦʧʝʨʘʮʠʠ ʥʘ ʧʦʜʲʝʟʜʥʦʤ ʧʫʪʠ; ʨʘʩʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʦʚ 

ʥʘ ʧʫʪʠ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʝʦʧʣʘʯʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʤʘʥʝʚʨʦʚʫʶ ʨʘʙʦʪʫ ʪʝʤ 

ʛʨʫʟʦʦʪʧʨʘʚʠʪʝʣʷʤ, ʛʨʫʟʦʧʦʣʫʯʘʪʝʣʷʤ, ʯʴʠ ʣʦʢʦʤʦʪʠʚʳ ʚʳʧʦʣʥʷʶʪ 

ʤʘʥʝʚʨʦʚʫʶ ʨʘʙʦʪʫ ʥʘ ʧʫʪʷʭ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ [1, ʩ. 9]. ʊʨʝʙʫʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʙʫʜʝʪ ʦʪʨʘʞʝʥʦ, ʢʘʢʠʝ 

ʦʧʝʨʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʧʦʜʘʯʝʡ (ʫʙʦʨʢʦʡ) ʚʘʛʦʥʦʚ, ʘ ʢʘʢʠʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʧʝʨʘʮʠʷʤ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʭʝʤ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʥʦʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢʣʠʝʥʪʘ, ʧʨʝʜʲʷʚʣʷʶʱʝʛʦ ʛʨʫʟ ʢ ʧʝʨʝʚʦʟʢʝ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʧʨʠʝʤʣʝʤʦʩʪʠ ʧʣʘʪʳ ʟʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ 

ʜʦʨʦʛʦʡ ʫʩʣʫʛʠ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʛʣʫʙʦʢʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʛʨʘʥʠʮʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ-

ʨʫʩʴ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮʳ ʠ 

ʧʨʝʜʣʦʞʝʥ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʛʨʫʟʦʧʦʪʦʢʦʚ ʯʝʨʝʟ ʨʝʩʧʫʙʣʠʢʫ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʥʠʮʘ; ʧʫʥʢʪ ʧʨʦʧʫʩʢʘ; ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ; ʦʧʪʠʤʠʟʘʮʠʷ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʘʢʪʠʚ-

ʥʦ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʪʦʚʘʨʘʤʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʥʘʭ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʦʚ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʮʝʥʥʦʩʪʝʡ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʝʝ ʚʥʫʪʨʝʥʥʠʡ ʚʘʣʦ-

ʚʳʡ ʧʨʦʜʫʢʪ.  

ʇʫʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʬʦʨʤʠʨʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʢʘʢ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦʨʘʤ, ʪʘʢ ʠ ʚʥʝ ʠʭ. ɹʝʣʘʨʫʩʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʦ-

ʞʝʥʘ ʚ ʮʝʥʪʨʝ ɽʚʨʦʧʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʪʨʘʥʟʠʪʥʳʡ ʢʦ-

ʨʠʜʦʨ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ ɽʚʨʦʧʘ ï ɸʟʠʷ, ʉʢʘʥʜʠʥʘʚʠʷ ʠ ɹʘʣʢʘʥʳ. ɼʣʷ ʵʪʦʛʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʧʝʨʝʚʦʟʯʠʢʦʚ ʢʘʯʝʩʪʚʦ ʘʚ-

ʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʧʨʠʜʦʨʦʞʥʦʛʦ ʩʝʨʚʠʩʘ, ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʙʝʟʦʧʘʩ-

ʥʦʛʦ ʠ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ. ʆʜʥʘʢʦ ʤʝʜʣʝʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ 

ʪʘʤʦʞʝʥʥʳʭ ʬʦʨʤʘʣʴʥʦʩʪʝʡ ʚ ʧʫʥʢʪʘʭ ʧʨʦʧʫʩʢʘ ʯʝʨʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ 

ʛʨʘʥʠʮʫ ʨʝʩʧʫʙʣʠʢʠ ʩ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʩʪʨʘʥʘʤʠ, ʢʨʦʤʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʟʢʠʭ ʤʝʩʪ ʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ. ʉʫ-

ʱʝʩʪʚʫʶʱʠʡ ʤʝʭʘʥʠʟʤ ʧʨʦʧʫʩʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʛʨʘʥʠʮʝ ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ, ʧʦʚʳʰʘʝʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʘʪʨʘʪʳ ʧʝʨʝʚʦʟ-

ʯʠʢʦʚ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʠʤʠʜʞ ʩʪʨʘʥʳ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ. ʊʘʢ, 
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ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʦʥʪʨʦʣʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ 

ʛʨʘʥʠʮʝ ʟʘ 5 ʤʠʥʫʪ ʧʨʠ ʦʯʝʨʝʜʠ ʚ 120 ʤʘʰʠʥ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʫ ʚʦʜʠʪʝʣʷ 

ʘʚʪʦʤʦʙʠʣʷ ʩʦʩʪʘʚʷʪ ʧʦʨʷʜʢʘ 10 ʯʘʩʦʚ. ʇʨʠ ʩʪʦʠʤʦʩʪʠ ʯʘʩʘ ʨʘʙʦʪʳ ʛʨʫʟʦ-

ʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʚ 50 ʝʚʨʦ ʫʧʫʱʝʥʥʘʷ ʚʳʛʦʜʘ ʫ ʧʝʨʝʚʦʟʯʠʢʘ ʤʦʞʝʪ ʩʦʩʪʘ-

ʚʠʪʴ 500 ʝʚʨʦ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʵʢʩʧʝʜʠʪʦʨʳ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʠʣʠ 

ʧʝʨʝʚʦʟʯʠʢʠ, ʩʪʦʣʢʥʫʚʰʠʩʴ ʩ ʧʦʪʝʨʷʤʠ ʚʨʝʤʝʥʠ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʛʨʘʥʠʮʳ, 

ʧʳʪʘʶʪʩʷ ʥʘʡʪʠ ʜʨʫʛʠʝ ʤʘʨʰʨʫʪʳ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ.  

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʫʶ ʛʨʘʥʠʮʫ ʯʝʨʝʟ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ ʧʨʦʧʫʩʢʘ: ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʃʘʪ-

ʚʠʠ ï ɻʨʠʛʦʨʦʚʱʠʥʘ (ʇʘʪʝʨʥʠʝʢʠ), ʋʨʙʘʥʳ (ʉʠʣʝʥʝ); ʃʠʪʚʳ ï ʂʦʪʣʦʚʢʘ 

(ʃʘʚʦʨʠʰʢʝʩ), ʂʘʤʝʥʥʳʡ ʣʦʛ (ʄʷʜʠʥʠʥʢʘʡ), ɹʝʥʷʢʦʥʠ (ʐʘʣʴʯʠʥʠʥʢʘʡ), 

ʇʨʠʚʘʣʢʘ (ʈʘʡʛʘʨʜʘʩ); ʇʦʣʴʰʠ ï ɹʨʫʟʛʠ (ʂʫʟʥʠʮʘ ɹʝʣʦʩʪʦʮʢʘʷ), ɹʝʨʝʩʪʦ-

ʚʠʮʘ (ɹʦʙʨʦʚʥʠʢʠ), ʂʦʟʣʦʚʠʯʠ (ʂʫʢʫʨʳʢʠ); ʋʢʨʘʠʥʳ ï ʄʦʢʨʘʥʳ (ɼʦʤʘʥʦ-

ʚʦ), ʄʦʭʨʦ (ɼʦʣʴʩʢ), ɺʝʨʭʥʠʡ ʊʝʨʝʙʝʞʦʚ (ɻʦʨʦʜʠʱʝ), ʅʦʚʘ ̫ʈʫʜʥ ̫(ɺr-

ʩʪʫʧʦʚʠʯʠ), ʂʦʤʘʨʠʥ (ʉʣʘʚʫʪʠʯ), ʅʦʚʘ ̫ɻʫʪʘ (ʅʦʚʳʝ ʗʨʳʣʦʚʠʯʠ), ɺʝʩʝ-

ʣʦʚʢʘ (ʉʝʥʴʢʦʚʢʘ). ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʫʥʢʪʘʭ ʧʨʦʧʫʩʢʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʧʦʛʨʘʥʠʯʥʳʡ, ʪʘʤʦʞʝʥʥʳʡ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʢʦʥʪʨʦʣʷ. ɼʘʥʥʳʝ ʦʙ ʦʯʝʨʝʜʷʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʙʳʚʘʶʱʠʭ ʚ ʧʫʥʢʪʳ ʧʨʦʧʫʩʢʘ ʥʘ ʛʨʘʥʠʮʝ ɹʝʣʘ-

ʨʫʩʠ, ʧʨʠʚʦʜʷʪʩʷ ʥʘ ʩʘʡʪʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʢʦʤʠʪʝʪʘ.  

ʅʘ ʫʯʘʩʪʢʝ ʛʨʘʥʠʮʳ ɹʝʣʘʨʫʩʠ ʠ ʈʦʩʩʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʫʥʢʪʳ ʢʦʥ-

ʪʨʦʣʷ ɽʟʝʨʠʱʝ (ʥʘ ʘʚʪʦʜʦʨʦʛʝ ʄ8/ɽ-95), ɿʘʦʣʴʰʘ (ʈ-21), ʈʝʜʴʢʠ (ʄ1/ɽ30), 

ʂʦʩʴʢʦʚʦ (ʈ-73), ɿʚʝʥʯʘʪʢʘ (ʈ-43), ʉʤʦʣʴʢʠ (ʈ-75) ʠ ʉʝʣʠʱʝ (ʄ-10). ʅʘ ʥʠʭ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʝʩʦʛʘʙʘʨʠʪʥʳʡ ʢʦʥʪʨʦʣʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʧʨʦʚʝʨʷʶʪ ʬʘʢʪ ʦʧʣʘʪʳ ʟʘ ʧʨʦʝʟʜ ʧʦ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʜʦʨʦʛʘʤ, 

ʧʨʦʚʦʜʷʪ ʬʠʪʦ- ʠ ʩʘʥʠʪʘʨʥʳʡ ʥʘʜʟʦʨ, ʢʦʥʪʨʦʣʠʨʫʶʪ ʚʦʜʠʪʝʣʴʩʢʠʝ ʜʦʢʫ-

ʤʝʥʪʳ, ʦʢʘʟʳʚʘʶʪ ʫʩʣʫʛʠ ʧʦ ʩʪʨʘʭʦʚʘʥʠʶ ʠ ʪ.ʧ. ʇʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʥʘʜʟʦʨʘ ʧʦ ʇʩʢʦʚʩʢʦʡ, ʉʤʦʣʝʥʩʢʦʡ ʠ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʷʤ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ 

ʈʦʩʩʠʠ, ʟʘ 2015 ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʟʦʚʳʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦ-

ʝʭʘʚʰʠʭ ʯʝʨʝʟ ʧʫʥʢʪʳ ʢʦʥʪʨʦʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʙʝʣʦʨʫʩʩʢʦ-ʨʦʩʩʠʡʩʢʦʡ 

ʛʨʘʥʠʮʝ, ʩʦʩʪʘʚʠʣʦ 3,19 ʤʣʥ. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʚʪʦʜʦʨʦʞʥʳʭ ʧʫʥʢʪʦʚ 

ʧʨʦʧʫʩʢʘ ʠ ʧʫʥʢʪʦʚ ʢʦʥʪʨʦʣʷ ʥʘ ʛʨʘʥʠʮʝ ɹʝʣʘʨʫʩʠ ʩ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʩʪʨʘ-

ʥʘʤʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʅʘ ʩʘʡʪʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝ-

ʣʘʨʫʩʴ ʜʣʷ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʧʨʦʧʫʩʢʘ ʨʘʟʤʝʱʝʥ ʧʘʩʧʦʨʪ ʦʙʲʝʢʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʩʫʪʦʯʥʦʡ ʧʨʦʝʢʪʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɼʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʫ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʚʪʦʜʦʨʦʞʥʳʭ ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ ʠ ʧʫʥʢʪʦʚ 

ʢʦʥʪʨʦʣʷ ʥʘ ʛʨʘʥʠʮʝ ɹʝʣʘʨʫʩʠ ʩ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʩʪʨʘʥʘʤʠ 

 

ʉʫʪʦʯʥʘʷ ʧʨʦʝʢʪʥʘʷ (ʜʚʫʭʩʪʦʨʦʥʥʷʷ) ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ  

ʘʚʪʦʜʦʨʦʞʥʳʭ ʧʫʥʢʪʦʚ ʧʨʦʧʫʩʢʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝ  

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ  

 

ʇʫʥʢʪ ʧʨʦʧʫʩʢʘ 

ʉʫʪʦʯʥʘʷ ʧʨʦʝʢʪʥʘʷ (ʜʚʫʭʩʪʦʨʦʥʥʷʷ)  

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ  

ʃʝʛʢʦʚʳʝ  

ʘʚʪʦʤʦʙʠʣʠ 

ɻʨʫʟʦʚʳʝ 

ʘʚʪʦʤʦʙʠʣʠ 
ɸʚʪʦʙʫʩʳ 

ʅʘ ʛʨʘʥʠʮʝ ɹʝʣʘʨʫʩʠ ʠ ʃʘʪʚʠʠ 

ʋʨʙʘʥʳ (ʉʠʣʝʥʝ) 700 340 20 

ɻʨʠʛʦʨʦʚʱʠʥʘ (ʇʘʪʝʨʥʠʝʢʠ)  300 380 10 

ʅʘ ʛʨʘʥʠʮʝ ɹʝʣʘʨʫʩʠ ʠ ʃʠʪʚʳ 

ʇʨʠʚʘʣʢʘ (ʈʘʡʛʘʨʜʘʩ) 610 295 20 


