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ɺʦʨʦʙʴʝʚ ɸ.ʃ. 

ʝ̅ʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʂʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʚʘʞʥʝʡʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʧʨʘʚʣʝʥʠʝ ʠʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʨʘʙʦʪʝ ʣʶʙʦʛʦ ʚʫʟʘ. ʆʜʥʘʢʦ ʚ ʩʪʘʪʴʝ ʨʝʯʴ ʧʦʡʜʝʪ ʠʤʝʥʥʦ ʦ 

ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʠʥʞʝʥʝʨʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʇʦʯʝʤʫ? ʉʦʛʣʘʩʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʚʳʧʫʩʢʘʶʱʠʭʩʷ ʠʥʞʝʥʝʨʦʚ 

ʚʳʙʠʨʘʝʪ ʨʘʙʦʪʫ ʥʝ ʧʦ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʚ ʚʫʟʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʧʨʝʜʧʦʯʠʪʘʷ ʙʦʣʝʝ 

ʚʳʩʦʢʦʦʧʣʘʯʠʚʘʝʤʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʩ ʙʳʩʪʨʳʤ ʢʘʨʴʝʨʥʳʤ ʨʦʩʪʦʤ ʠʣʠ ʥʝ 

ʪʨʝʙʫʶʱʠʝ ʩʣʦʞʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ. ʆʪʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʪʫʜʝʥʪʳ, ʚʳʙʠʨʘʶʱʠʝ ʦʙʫʯʝʥʠʝ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, ʧʦ ʧʨʠʯʠʥʝ ʥʝʚʳʩʦʢʦʛʦ 

ʧʨʦʭʦʜʥʦʛʦ ʙʘʣʣʘ ʠʣʠ çʜʣʷ ʢʦʨʦʯʢʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʠʝ ʠʥʞʝʥʝʨʥʳʝ 

ʜʦʣʞʥʦʩʪʠ ʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ ʩʪʘʥʦʚʷʪʩʷ ʜʝʬʠʮʠʪʥʳʤʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ 

[12]. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ī 

ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʚʦ 

ʚʩʝʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʖʞʥʦʡ ʂʦʨʝʠ, ʙʳʚʰʝʡ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ ʩʪʨʘʥʦʡ ʩ 

ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʤ ʚʥʝʰʥʠʤ ʜʦʣʛʦʤ. ʉʝʛʦʜʥʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʵʪʦ ʦʜʠʥ ʠʟ 

ʧʨʠʟʥʘʥʥʳʭ ʣʠʜʝʨʦʚ ʩʨʝʜʠ ʛʦʩʫʜʘʨʩʪʚ, ʵʢʩʧʦʨʪʠʨʫʶʱʠʡ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ 

ʥʘʫʢʦʝʤʢʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ [11, ʩ. 4]. 

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʨʘʥʝʝ ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ 

ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʫʩʪʦʡʯʠʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ, ʧʨʦʰʣʘ ʥʝ ʦʜʥʫ 

ʦʩʥʦʚʘʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ ʚʨʝʤʝʥʝʤ. ʆʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʫʤʘʣʯʠʚʘʪʴ ʦ ʨʷʜʝ 

ʧʨʦʙʣʝʤ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ, ʢʦʪʦʨʳʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʙʦʟʥʘʯʠʪʴ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ 

ʩʪʘʪʴʠ. 

ʆʜʥʦʡ ʠʟ ʧʝʨʚʦʧʨʠʯʠʥ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ-ʪʨʘʥʩʧʦʨʪʥʠʢʦʚ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ 

ʥʝʢʦʨʨʝʢʪʥʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʆʆʇ), 

ʷʚʣʷʶʱʠʭʩʷ ʢʣʶʯʝʚʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠ 

ʩʠʩʪʝʤʫ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʫʟʝ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɻʆʉ ɺʇʆ) ʜʦ ʧʝʨʝʭʦʜʘ 

ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʷʟʘʪʝʣʴʥʦʤʫ 

ʤʠʥʠʤʫʤʫ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʧʝʨʝʯʥʶ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʭ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʟʫʯʝʥʠʶ, 

ʩʦʩʪʘʚʣʷʚʰʠʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ, ʬʝʜʝʨʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ɻʆʉ ɺʇʆ [4]. 
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ʇʨʠ ʵʪʦʤ ʜʠʩʮʠʧʣʠʥʳ ʥʘʮʠʦʥʘʣʴʥʦ-ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠ 

ʜʠʩʮʠʧʣʠʥʳ ʧʦ ʚʳʙʦʨʫ ʩʪʫʜʝʥʪʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʘʤʠʤ ʚʫʟʦʤ ʩ ʫʯʝʪʦʤ 

ʨʝʛʠʦʥʘʣʴʥʦʡ, ʥʘʮʠʦʥʘʣʴʥʦ-ʵʪʥʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʧʝʮʠʬʠʢʠ ʠ ʠʤʝʣʠ 

ʜʦʣʶ ʥʘʛʨʫʟʢʠ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʯʘʩʦʚ ʥʘ ʆʆʇ ʥʝ ʙʦʣʝʝ 20 ʧʨʦʮʝʥʪʦʚ. 

ʇʨʠʤʝʨʥʳʝ ʦʩʥʦʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʠʟʚʘʥʥʳʝ ʫʧʦʨʷʜʦʯʠʪʴ 

ʩʪʨʫʢʪʫʨʳ ʆʆʇ ʨʘʟʣʠʯʥʳʭ ʚʫʟʦʚ ʠ ʫʪʚʝʨʞʜʝʥʥʳʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤʠ 

ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʋʄʆ), ʥʦʩʷʪ ʣʠʰʴ 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʦʜʛʦʪʦʚʢʠ ʨʘʟʨʘʙʦʪʘʥʳ ʆʆʇ, ʢ ʪʦʤʫ ʞʝ ʥʝ ʚʩʝ ʩʦʩʪʘʚʠʪʝʣʠ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ 

ʩʪʨʦʛʦ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʷ 

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʜʘʞʝ ʚ ʤʘʩʰʪʘʙʘʭ 

ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʠʦʥʘ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʚʳʰʝ 

ʠʟʣʦʞʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʘʜʝʢʚʘʪʥʦʛʦ ʚʳʩʪʨʘʠʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ.  

ʉʣʝʜʫʶʱʘʷ ʧʨʠʯʠʥʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʞʝʥʝʨʦʚ ʚ ʦʙʣʘʩʪʠ 

ʪʨʘʥʩʧʦʨʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʢʨʘʱʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʱʝʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ʠ ʜʠʩʮʠʧʣʠʥ, ʠʟʫʯʘʶʱʠʭ ʚʦʧʨʦʩʳ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠ ̫ ʢʘʯʝʩʪʚʦʤ. ʆʪʜʝʣʴʥʦ ʭʦʪʝʣʦʩʴ ʙʳ 

ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʦʪʥʦʰʝʥʠʠ ʢ ʠʟʫʯʝʥʠʶ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ʆʩʥʦʚʦʡ ʩʪʦʡʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʜʦʣʛʦʩʨʦʯʥʳʤ ʘʢʪʠʚʦʤ ʜʣʷ ʣʶʙʳʭ ʩʪʨʘʥ ʠ 

ʨʝʛʠʦʥʦʚ, ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʟʘʱʠʪʫ ʥʘʩʝʣʝʥʠʷ ʦʪ 

ʪʝʭʥʦʛʝʥʥʳʭ ʨʠʩʢʦʚ ʠ ʦʙʣʝʛʯʝʥʠʷ ʧʝʨʝʭʦʜʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʵʢʦʥʦʤʠʢʝ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʙʦʣʝʟʥʝʡ, ʫʥʠʬʠʢʘʮʠʠ ʫʯʝʪʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʥʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʦʚʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʚʳʰʝʥʠʝ 

ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʟʥʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʫʤʝʥʠʝ ʠʭ ʧʨʠʤʝʥʷʪʴ ʚ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʛʦʜʥʦ ʜʣʷ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ ʠ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʝʜʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [6]. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ 

ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʫʩʧʝʭʦʚ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ʃʠʮʘʤ, ʢʦʪʦʨʳʝ 

ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ 

ʯʘʩʪʥʦʤ ʙʠʟʥʝʩʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʷʚʣʷʶʱʝʡʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ 

ʠʥʥʦʚʘʮʠʡ, ʩʦʟʜʘʶʱʝʡ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʘʙʦʪʥʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʜʦʣʞʥʳ ʟʥʘʪʴ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʛʦ ʧʦʥʷʪʠʷ, ʢʘʢ çʩʪʘʥʜʘʨʪʠʟʘʮʠʷè, ʪʘʢ ʠ ʦ ʩʪʨʫʢʪʫʨʝ 
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ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʫʤʝʪʴ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʢʪʫʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʪʨʫʜʘ.  

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʪʘʥʜʘʨʪʦʚ (IFAN) ʚ 2014 

ʛʦʜʫ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʥʦʚʦʝ ʈʫʢʦʚʦʜʩʪʚʦ 4: çʆʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʚ 

ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ï ʈʘʟʣʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʦʣʝʡè [15]. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ, ʥʘʯʠʥʘʷ 

ʦʪ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʠ ʚʩʝʛʦ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʘ, ʟʘʢʘʥʯʠʚʘʷ 

ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʠ ʪʦʨʛʦʚʳʤ ʘʛʝʥʪʦʤ ʦʙʷʟʘʥʳ ʠʤʝʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʘʭ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ IFAN, ʚʳʩʰʝʝ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ 

ʢʦʤʧʘʥʠʠ ʠ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪ ʜʦʣʞʥʳ ʠʤʝʪʴ [8, 9]: 

ʘ) ʩʫʱʝʩʪʚʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʘʤ ʠ 

ʨʝʛʣʘʤʝʥʪʘʤ (ʚʣʘʜʝʪʴ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʦʩʥʦʚʘʤʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ), ʦ ʩʪʨʘʪʝʛʠʷʭ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʝʡ; 

ʙ) ʭʦʨʦʰʠʝ ʟʥʘʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʩʪʘʥʜʘʨʪʳ ʤʦʛʫʪ ʧʦʤʦʯʴ ʫʩʪʦʡʯʠʚʦʤʫ 

ʨʘʟʚʠʪʠʶ (ʚ ʢʦʥʪʝʢʩʪʝ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ), ʠʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʥʠʡ ʦʧʝʨʝʞʘʶʱʝʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ;  

ʚ) ʥʝʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʪʦʜʘʭ ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʨʘʪʝʛʠʠ 

ʢʦʤʧʘʥʠʠ,  

ɹʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʥʘʥʠʷ ʚ ʩʬʝʨʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʨʝʙʫʶʪʩʷ ʦʪ 

ʩʦʪʨʫʜʥʠʢʦʚ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ: ʦʪʜʝʣ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ), ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʜʘʞ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ. 

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, 

ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʨʝʘʣʠʟʫʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

- ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ; 

- ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʥʠʡ ʦ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʥʜʘʨʪʦʚ ʠʣʠ ʮʝʣʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʦʚ. 

ɽʱʝ ʦʜʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʟʥʘʥʠʷ ʚ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ. ʆʙʨʘʟʦʚʘʥʠʝ ʨʝʰʘʝʪ ʚʩʝ ʵʪʠ ʧʨʦʙʣʝʤʳ. ʕʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ ʦʬʠʮʠʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ (ʦʪ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ ʜʦ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ) [3], ʪʘʢ ʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ [6]. 

ɺʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʜʠʩʮʠʧʣʠʥ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝ ʪʦʣʴʢʦ ʠʥʞʝʥʝʨʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʥʦ ʠ ʧʦ ʚʩʝʤ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

çɺʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʝ ʪʠʛʨʳè ʠ ʂʠʪʘʡ, ʢʦʪʦʨʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʘʤʳʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʚ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʪʨʘʥʳ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʢʫʨʩʦʚ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ [4]. 
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ɺ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʪʘʢʞʝ ʙʳʣʘ ʨʘʟʚʠʪʘ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʨʘʡʥʝ ʵʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʣʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʙʫʯʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʠ ɻʦʩʩʪʘʥʜʘʨʪʝ ʉʉʉʈ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʥʦ ʠ ʚʩʝʛʦ 

ʧʝʨʩʦʥʘʣʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɻʆʉ ɺʇʆ) ʜʦ ʧʝʨʝʭʦʜʘ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʳ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʤʠʥʠʤʫʤʫ ʩʦʜʝʨʞʘʥʠʷ ʆʆʇ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʧʝʨʝʯʥʶ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʭ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ, 

ʧʦʜʣʝʞʘʱʠʭ ʠʟʫʯʝʥʠʶ. ʇʨʠ ʵʪʦʤ ɻʆʉ ɺʇʆ ʧʦ ʚʩʝʤ ʠʥʞʝʥʝʨʥʳʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥ, 

ʩʦʜʝʨʞʘʱʠʭ ʤʦʜʫʣʴ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ʉ ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʩʠʣʫ ʥʦʚʳʭ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ ɺʆ) ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʝʨʝʯʥʶ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʷʪʴʶ 

ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ: ʬʠʣʦʩʦʬʠʷ, ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ, ʠʩʪʦʨʠʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʠʟʠʯʝʩʢʘ ̫ʢʫʣʴʪʫʨʘ ʠ ʩʧʦʨʪ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʦʜʝʨʞʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʥʘʙʦʨʦʤ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʫ ʙʫʜʫʱʠʭ ʚʳʧʫʩʢʥʠʢʦʚ, 

ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʜʠʩʮʠʧʣʠʥʝ. 

ɺ ʥʦʷʙʨʝ 2012 ʛ. ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ ˉ 6 ɽʚʨʦʧʝʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʢʦʤʠʩʩʠʠ ʆʆʅ (ɽʕʂ ʆʆʅ) ʧʦ ʧʦʣʠʪʠʢʝ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʚʦʧʨʦʩʘʤ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʨʘʙʦʯʝʝ ʩʦʚʝʱʘʥʠʝ ʥʘ ʪʝʤʫ çɺʢʣʶʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʩʪʘʥʜʘʨʪʦʚ ʚ 

ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳè, ʚ ʥʝʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʦʢʦʣʦ 100 ʜʝʣʝʛʘʪʦʚ ʠʟ 20 ʩʪʨʘʥ. 

ɼʝʣʝʛʘʪʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʫʯʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʙʠʟʥʝʩʘ. ʋʯʘʩʪʥʠʢʘʤʠ ʙʳʣ ʦʪʤʝʯʝʥ ʚʦʟʨʘʩʪʘʶʱʠʡ ʩʧʨʦʩ 

ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦ ʟʥʘʥʠʷʤʠ ʩʪʘʥʜʘʨʪʦʚ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ 

ʨʝʛʠʦʥʝ ɽʕʂ ʆʆʅ ʩʫʱʝʩʪʚʫʝʪ ʤʘʣʦ ʧʨʦʛʨʘʤʤ ʧʦ ʚʦʧʨʦʩʘʤ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

[15]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʫʞʜʝʥʠʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ ʙʳʣʘ ʧʨʠʥʷʪʘ ʧʝʨʝʩʤʦʪʨʝʥʥʘʷ  

ʨʝʢʦʤʝʥʜʘʮʠʷ çʆʙʨʘʟʦʚʘʥʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠè, ʧʦʜʯʝʨʢʠʚʘʶʱʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʢʫ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʠʩʭʦʜʷ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʜʦʚʳʭ 

ʧʨʘʢʪʠʢ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠʟʳʚʘʶʪ ʛʦʩʫʜʘʨʩʪʚʘ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ:  

ʘ) ʚʢʣʶʯʝʥʠʝ ʧʨʝʜʤʝʪʘ çʉʪʘʥʜʘʨʪʠʟʘʮʠʷè ʚ ʧʨʦʛʨʘʤʤʳ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ; 
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ʙ) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʪʦʨʛʦʚʣʶ ʠ ʪʘʤʦʞʥʶ; 

ʚ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʘ ʪʘʢʞʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʜʦʩʪʫʧʥʳʭ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. 

ʂʘʢʦʚʘ ʞʝ ʩʠʪʫʘʮʠʷ ʩ ʠʟʫʯʝʥʠʝʤ ʦʩʥʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʙʫʜʫʱʠʤʠ 

ʠʥʞʝʥʝʨʘʤʠ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʥʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʘʰʠʭ ʚʫʟʘʭ? 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʭ 

ʚʫʟʦʚ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʧʦʢʘʟʘʣ çʧʣʘʯʝʚʥʫʶè ʢʘʨʪʠʥʫ 

(ʪʘʙʣʠʮʘ 1). 

ʂʘʢ ʚʠʜʠʤ ʚ ʪʘʙʣʠʮʝ, 30 % ʧʨʦʛʨʘʤʤ ʩʧʝʮʠʘʣʠʪʝʪʘ (ʧʦ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʪʦʣʴʢʦ 7 ʠʟ 18 ʧʨʦʛʨʘʤʤ) ʚ ʫʯʝʙʥʦʤ 

ʧʣʘʥʝ ʠʤʝʶʪ ʜʠʩʮʠʧʣʠʥʫ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ɹʘʢʘʣʘʚʨʠʘʪ ʠ ʤʘʛʠʩʪʨʘʪʫʨʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʩʪʦʣʴ ʨʘʜʫʞʥʦ. ʇʦ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʨʦʮʝʥʪ ʧʨʦʛʨʘʤʤ, ʩʦʜʝʨʞʘʱʠʭ ʜʠʩʮʠʧʣʠʥʫ 

çʉʪʘʥʜʘʨʪʠʟʘʮʠʷè, ʝʜʚʘ ʧʨʝʚʳʰʘʝʪ 20. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʠ ʩ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʤʘʛʠʩʪʨʘʪʫʨʳ. ʊʫʪ ʠʟ 198 

ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʬʠʣʝʡ ʧʦʜʛʦʪʦʚʢʠ, ʪʦʣʴʢʦ 18 ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ʅʘʣʠʯʠʝ ʚ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʜʠʩʮʠʧʣʠʥ ʩ ʦʩʥʦʚʘʤʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʋʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʩʝʛʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʧʨʦʛʨʘʤʤ 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤ, ʚ ʧʝʨʝʯʥʝ ʜʠʩʮʠʧʣʠʥ ʢʦʪʦʨʳʭ 

ʝʩʪʴ çʉʪʘʥʜʘʨʪʠʟʘʮʠʷè 

ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʠʟ ʥʠʭ ʧʦ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʦʜʛʦʪʦʚʢʠ 

ʚʩʝʛʦ % ʚʩʝʛʦ % 

ɹʘʢʘʣʘʚʨʠʘʪ 348 58 16,6 51 ʠʟ 249 20,4 

ʉʧʝʮʠʘʣʠʪʝʪ 26 8 30,7 7 ʠʟ 18 38,8 

ʄʘʛʠʩʪʨʘʪʫʨʘ 293 29 9,9 18 ʠʟ 198 9,1 

 

ɺʳʚʦʜʳ 

ɼʠʥʘʤʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʦʪʨʘʞʘʶʱʝʡ ʧʦʩʪʦʷʥʥʦ 

ʠʟʤʝʥʷʶʱʠʡʩʷ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʠʩʮʠʧʣʠʥʫ çʉʪʘʥʜʘʨʪʠʟʘʮʠʷè ʢʘʢ ʬʘʢʫʣʴʪʘʪʠʚʥʫʶ ʠʣʠ 

ʜʠʩʮʠʧʣʠʥʫ ʧʦ ʚʳʙʦʨʫ. ʌʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳ (ʌɻʆʉ) ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʚʩʝʭ ʫʨʦʚʥʝʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʵʪʠʭ ʌɻʆʉ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʫʶ 

ʥʘʧʦʣʥʷʝʤʦʩʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʝʸ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʚʢʣʶʯʘʪʴ ʚʦ ʚʩʝ ʬʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʩʘʤʠ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ) ʪʨʘʥʩʧʦʨʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ (ʭʦʪʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʚʳʰʝ, ʚʩʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʦʪʜʝʣʳ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʩʣʫʞʙʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ) ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʢʦʤʧʝʪʝʥʮʠʶ: çʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʫʥʢʪʦʚ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʜʦʙʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʫ 

ʚʳʧʫʩʢʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʟʚʦʣʠʪ ʨʘʟʚʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʫ 

ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ ʣʶʙʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʷ ʥʘʠʣʫʯʰʠʝ ʠʤʝʶʱʠʝʩʷ ʤʠʨʦʚʳʝ ʧʨʘʢʪʠʢʠ. 
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ʂ ɺʆʇʈʆʉʋ ʈɸɿʈɸɹʆʊʂʀ ʄɽʊʆɼʀʂʀ ɹɸʃʃʔʅʆ-

ʈɽʁʊʀʅɻʆɺʆʁ ʆʎɽʅʂʀ ʉʊʋɼɽʅʊʆɺ ʊʈɸʅʉʇʆʈʊʅʆɻʆ 

ʌɸʂʋʃʔʊɽʊɸ ʆɻʋ 

 

ɻʘʨʝʣʴʩʢʠʡ ɺ.ɸ., ʢʘʥʜ .ʪʝʭʥ. ʥʘʫʢ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʉ ʫʯʝʪʦʤ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʪʨʝʙʦʚʘʥʠʡ ʵʢʦʥʦʤʠʢʠ ʈʌ ʢ 

ʚʳʧʫʩʢʥʠʢʘʤ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʩʪʫʜʝʥʪʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʦʡ ʦʮʝʥʢʠ ʢʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʧʦʷʚʣʝʥʠʷ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ ʚʳʧʫʩʢʥʠʢʦʚ ʩ ʫʨʦʚʥʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [1, 2]. 

ʎʝʣʴʶ ʚʚʝʜʝʥʠʷ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ: ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʫʣʴʪʫʨʳ ʩʘʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚʚʝʜʝʥʠʷ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

- ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʦʩʚʦʝʥʠʶ ʆʇ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʧʦʣʥʦʡ 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʦʚʩʝʜʥʝʚʥʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʧʨʠ 
ʦʩʚʦʝʥʠʠ ʠʤʠ ʆʇ; 

- ʘʢʪʠʚʠʟʘʮʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʝʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʥʘʚʳʢʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʘʤʦʦʮʝʥʢʠ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ 

ʩʝʤʝʩʪʨʝ; 

- ʧʦʚʳʰʝʥʠʝ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʦʮʝʥʦʢ ʦʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʜʠʩʮʠʧʣʠʥ ʠ 
ʤʦʜʫʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʢʫʱʝʡ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ [3]. 

ɺ ʆɻʋ ʦʩʥʦʚʥʳʤ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʩʦʜʝʨʞʘʱʠʤ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʮʝʥʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʬʦʨʤ ʠ ʧʨʦʮʝʜʫʨ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʬʦʥʜ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ (ʌʆʉ) ʜʠʩʮʠʧʣʠʥʳ. 

ʌʆʉ ʜʝʣʠʪ ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʯʝʪʳʨʝ ʙʣʦʢʘ: 

- ɹʣʦʢ ɸ ï ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ï çʟʥʘʪʴè; 
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- ɹʣʦʢ ɺ ï ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ï çʫʤʝʪʴè; 

- ɹʣʦʢ ʉ ï ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ï çʚʣʘʜʝʪʴè; 

- ɹʣʦʢ D ï ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʤʢʘʭ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʘʪʪʝʩʪʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ (ʟʘʯʝʪ, ʵʢʟʘʤʝʥ).  

ʂʘʞʜʳʡ ʠʟ ʙʣʦʢʦʚ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ [4]. 

ʉ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ [3] ʠ [4] ʥʝʦʙʭʦʜʠʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʝʪʦʜʠʢʘ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʜʠʩʮʠʧʣʠʥʳ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʣʝʢʮʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʤʝʞʫʪʦʯʥʫʶ 

ʘʪʪʝʩʪʘʮʠʶ ʚ ʬʦʨʤʝ ʵʢʟʘʤʝʥʘ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʩʣʝʜʫʶʱʘʷ ʤʝʪʦʜʠʢʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʯʝʪʳʨʝ ʵʪʘʧʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʮʝʥʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʟʥʘʯʠʤʦʩʪʠ, gi, ʠ ʦʮʝʥʢʘ, ʄi 

(ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʇʘʨʘʤʝʪʨʳ ʦʮʝʥʠʚʘʥʠʷ 

ʆʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʟʥʘʯʠʤʦʩʪʠ, 

gi 

ʆʮʝʥʢʘ, ʄi 

ʆʉ1 (ʙʣʦʢ ɸ) 0,1 0; 1 

ʆʉ2 (ʙʣʦʢ ɺ) 0,2 0; 1 

ʆʉ3 (ʙʣʦʢ ʉ) 0,2 0; 1 

ʆʉ4 (ʙʣʦʢ D) - 2; 3; 4; 5 

 

ʕʪʘʧ I. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɸ. 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɸ, Iɸ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʟ ʚʳʨʘʞʝʥʠʷ: 

 

Iɸ = Iɸ1 + Iɸ2 ,     (1) 

 

ʛʜʝ Iɸ1 (Iɸ2) ï ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɸ ʧʦ ʠʪʦʛʘʤ 

ʧʝʨʚʦʛʦ (ʚʪʦʨʦʛʦ) ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʧʨʝʜʝʣʷʝʪʩʷ 

ʠʟ ʚʳʨʘʞʝʥʠʷ: 

 

Iɸ1 (Iɸ2) = gɸ Ŀ ʄɸ1 (ʄɸ2),   (2) 

 

ʛʜʝ gɸ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʥʘʯʠʤʦʩʪʠ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɸ; 

      ʄɸ1 (ʄɸ2) ï ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɸ ʧʦ ʠʪʦʛʘʤ 

ʧʝʨʚʦʛʦ (ʚʪʦʨʦʛʦ) ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʄɸ1 (ʄɸ2): 

- ʄɸ1 (ʄɸ2) = 1 ï ʦʮʝʥʢʘ ʩʪʘʚʠʪʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʮʝʥʪ ʧʨʘʚʠʣʴʥʳʭ 

ʦʪʚʝʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 50% ʠ ʙʦʣʝʝ (ʟʘʯʪʝʥʦ). 

- ʄɸ1 (ʄɸ2) = 0 ï ʦʮʝʥʢʘ ʩʪʘʚʠʪʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʦʮʝʥʪ ʧʨʘʚʠʣʴʥʳʭ 

ʦʪʚʝʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 50% (ʥʝ ʟʘʯʪʝʥʦ).  
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ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɸ ʧʦ 

ʠʪʦʛʘʤ ʧʝʨʚʦʛʦ (ʚʪʦʨʦʛʦ) ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

- Iɸ1 (Iɸ2) = 0,1 ï ʟʘʯʪʝʥʦ; 

- Iɸ1 (Iɸ2) = 0 ï ʥʝ ʟʘʯʪʝʥʦ. 

ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ 

ɸ: 

- Iɸ = 0,2 ï ʟʘʯʪʝʥʦ; 

- Iɸ < 0,2 ï ʥʝ ʟʘʯʪʝʥʦ. 

ʕʪʘʧ II. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɺ. 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɺ, Iɺ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

 

Iɺ = gɺ Ŀ ʄɺ ,     (3) 

 

ʛʜʝ gɺ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʥʘʯʠʤʦʩʪʠ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɺ; 

      ʄɺ ï ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɺ: 

 

,ʄʄ
n

1j
ɺjɺ ä

=

=

     (4) 

 

ʛʜʝ ʄɺj ï ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʠ ʟʘʱʠʪʳ j-ʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ; 

       n ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʄɺj: 

- ʄɺj = 1 (ʟʘʯʪʝʥʦ) ï ʦʮʝʥʢʘ ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʫ, ʧʦʢʘʟʘʚʰʝʤʫ, ʯʪʦ ʦʥ 

ʪʚʝʨʜʦ ʟʥʘʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʨʘʤʦʪʥʦ ʠ ʧʦ ʩʫʱʝʩʪʚʫ ʝʛʦ ʠʟʣʘʛʘʝʪ, ʥʝ 

ʜʦʧʫʩʢʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʪʦʯʥʦʩʪʝʡ, ʧʨʘʚʠʣʴʥʦ ʧʨʠʤʝʥʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʚʣʘʜʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʠʝʤʘʤʠ, ʥʘʚʳʢʘʤʠ; ʧʨʠ 

ʦʪʚʝʪʝ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ ʮʝʣʦʤ ʟʥʘʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʦʥʷʪʠʡ, ʥʝ ʜʦʧʫʩʢʘʝʪ ʧʨʠ ʦʪʚʝʪʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʪʦʯʥʦʩʪʝʡ, ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʟʥʘʥʠʡ; 

- ʄɺj = 0 (ʥʝ ʟʘʯʪʝʥʦ) ï ʦʮʝʥʢʘ ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʫ, ʧʦʢʘʟʘʚʰʝʤʫ, ʯʪʦ 

ʧʨʠ ʟʘʱʠʪʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʦʥ ʥʝ ʟʥʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʜʦʧʫʩʢʘʝʪ ʚ ʠʟʣʦʞʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʰʠʙʢʠ, ʥʝʫʚʝʨʝʥʥʦ ʠ ʩ 

ʙʦʣʴʰʠʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ ʨʝʰʘʝʪ (ʣʠʙʦ ʥʝ ʨʝʰʘʝʪ) ʟʘʜʘʯʫ; ʧʨʠ ʦʪʚʝʪʝ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ ʮʝʣʦʤ ʥʝ ʟʥʘʝʪ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ.  

ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʄɺ: 

- ʄɺ = 5 ï ʟʘʯʪʝʥʦ; 

- ʄɺ < 5 ï ʥʝ ʟʘʯʪʝʥʦ. 

ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ɺ, 

Iɺ: 

- Iɺ = 1 ï ʟʘʯʪʝʥʦ; 

- Iɺ < 1 ï ʥʝ ʟʘʯʪʝʥʦ. 

ʕʪʘʧ III. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ʉ. 
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ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ʉ, Iʉ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

 

Iʉ = Iʉ1 + Iʉ2 ,     (5) 

 

ʛʜʝ Iʉ1 (Iʉ2) ï ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ʉ ʧʦ ʠʪʦʛʘʤ 

ʧʝʨʚʦʛʦ (ʚʪʦʨʦʛʦ) ʤʦʜʫʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

 

Iʉ1 (Iʉ2) = gʉ Ŀ ʄʉ1 (ʄʉ2),   (6) 

 

ʛʜʝ gɸ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʥʘʯʠʤʦʩʪʠ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ʉ; 

      ʄʉ1 (ʄʉ2)ï ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ʉ ʧʦ ʠʪʦʛʘʤ 

ʧʝʨʚʦʛʦ (ʚʪʦʨʦʛʦ) ʤʦʜʫʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʄʉ1 (ʄʉ2): 

- ʄʉ1 (ʄʉ2) = 1 ï ʦʮʝʥʢʘ ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʫ, ʧʦʢʘʟʘʚʰʝʤʫ ʚ ʭʦʜʝ 

ʫʩʪʥʳʭ ʦʧʨʦʩʦʚ, ʯʪʦ ʦʥ ʪʚʝʨʜʦ ʟʥʘʝʪ ʧʨʦʛʨʘʤʤʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʨʘʤʦʪʥʦ ʠ ʧʦ 

ʩʫʱʝʩʪʚʫ ʝʛʦ ʠʟʣʘʛʘʝʪ, ʥʝ ʜʦʧʫʩʢʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʪʦʯʥʦʩʪʝʡ, ʧʨʘʚʠʣʴʥʦ 

ʧʨʠʤʝʥʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʚʣʘʜʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʨʠʝʤʘʤʠ, ʥʘʚʳʢʘʤʠ (ʟʘʯʪʝʥʦ); 

- ʄʉ1 (ʄʉ2) = 0 ï ʦʮʝʥʢʘ ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʫ, ʧʦʢʘʟʘʚʰʝʤʫ ʚ ʭʦʜʝ 

ʫʩʪʥʳʭ ʦʧʨʦʩʦʚ, ʯʪʦ ʧʨʠ ʟʘʱʠʪʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʦʥ ʥʝ ʟʥʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʦʧʫʩʢʘʝʪ ʚ ʠʟʣʦʞʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʰʠʙʢʠ, 

ʚ ʮʝʣʦʤ ʥʝ ʟʥʘʝʪ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ (ʥʝ ʟʘʯʪʝʥʦ).  

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ʉ ʧʦ ʠʪʦʛʘʤ 

ʧʝʨʚʦʛʦ (ʚʪʦʨʦʛʦ) ʤʦʜʫʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

- Iʉ1 (Iʉ2) = 0,2 ï ʟʘʯʪʝʥʦ; 

- Iʉ1 (Iʉ2) < 0,2 ï ʥʝ ʟʘʯʪʝʥʦ. 

ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ ʉ: 

- Iʉ = 0,4 ï ʟʘʯʪʝʥʦ; 

- Iʉ < 0,4 ï ʥʝ ʟʘʯʪʝʥʦ. 

ʕʪʘʧ IV. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ D. 

ʉʪʫʜʝʥʪ ʜʦʧʫʩʢʘʝʪʩʷ ʢ ʩʜʘʯʝ ʵʢʟʘʤʝʥʘ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʘʤ ɸ, ɺ ʠ ʉ, Iɸɺʉ: 

 

Iɸɺʉ = Iɸ + Iɺ + Iʉ.     (7) 

 

ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ 

ʧʦ ʙʣʦʢʘʤ ɸ, ɺ ʠ ʉ, Iɸɺʉ: 

- Iɸɺʉ = 1,6 ï ʜʦʧʫʱʝʥ; 

- Iɸɺʉ < 1,6 ï ʥʝ ʜʦʧʫʱʝʥ. 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ D, ID: 

- ID = 5 ï ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʫ, ʧʦʢʘʟʘʚʰʝʤʫ, ʯʪʦ ʦʥ ʛʣʫʙʦʢʦ ʠ ʧʨʦʯʥʦ 

ʫʩʚʦʠʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʨʘʤʦʪʥʦ ʠ ʣʦʛʠʯʝʩʢʠ 

ʩʪʨʦʡʥʦ ʝʛʦ ʠʟʣʦʞʠʣ, ʧʨʘʚʠʣʴʥʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʩʚʦʠ ʦʪʚʝʪʳ, ʘʢʪʠʚʥʦ ʚʣʘʜʝʝʪ 

ʧʨʠʝʤʘʤʠ ʠ ʥʘʚʳʢʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʝʤʝ ʙʠʣʝʪʘ; ʧʨʠ ʦʪʚʝʪʝ 
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ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʧʨʦʛʨʘʤʤʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʚ ʮʝʣʦʤ ʦʥ ʩʚʦʙʦʜʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʥʷʪʠʷ ʠ ʦʧʝʨʠʨʫʝʪ ʠʤʠ, ʠʟʣʘʛʘʝʪ ʠʩʭʦʜʥʳʝ ʧʦʣʦʞʝʥʠʷ, 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʟʥʘʥʠʡ ï çʦʪʣʠʯʥʦè; 

- ID = 4 ï ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʫ, ʧʦʢʘʟʘʚʰʝʤʫ, ʯʪʦ ʦʥ ʪʚʝʨʜʦ ʟʥʘʝʪ 

ʧʨʦʛʨʘʤʤʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʨʘʤʦʪʥʦ ʠ ʧʦ ʩʫʱʝʩʪʚʫ ʝʛʦ ʠʟʣʘʛʘʝʪ, ʥʝ ʜʦʧʫʩʢʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʪʦʯʥʦʩʪʝʡ, ʧʨʘʚʠʣʴʥʦ ʧʨʠʤʝʥʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʢ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ, ʚʣʘʜʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʠʝʤʘʤʠ, ʥʘʚʳʢʘʤʠ; ʧʨʠ ʦʪʚʝʪʝ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ ʮʝʣʦʤ ʟʥʘʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʥʷʪʠʡ, ʥʝ 

ʜʦʧʫʩʢʘʝʪ ʧʨʠ ʦʪʚʝʪʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʪʦʯʥʦʩʪʝʡ, ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʟʥʘʥʠʡ ï çʭʦʨʦʰʦè; 

- ID = 3 ï ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʫ, ʧʦʢʘʟʘʚʰʝʤʫ, ʯʪʦ ʧʨʠ ʦʪʚʝʪʝ ʥʘ 

ʚʦʧʨʦʩʳ ʙʠʣʝʪʘ ʦʥ ʟʥʘʝʪ ʪʦʣʴʢʦ ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ, ʧʨʠ ʯʝʤ ʯʘʩʪʠʯʥʦ, 

ʜʦʧʫʩʢʘʝʪ ʧʨʠ ʝʛʦ ʠʟʣʦʞʝʥʠʠ ʥʝʪʦʯʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʘʚʠʣʴʥʦ ʜʘʝʪ 

ʬʦʨʤʫʣʠʨʦʚʢʠ, ʥʘʨʫʰʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, 

ʠʩʧʳʪʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ; ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʚ ʮʝʣʦʤ ʥʝ ʪʚʝʨʜʦ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʠʩʧʳʪʳʚʘʝʪ 

ʟʘʪʨʫʜʥʝʥʠʷ ï çʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè; 

- ID = 2 ï ʚʳʩʪʘʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʫ, ʧʦʢʘʟʘʚʰʝʤʫ, ʯʪʦ ʧʨʠ ʦʪʚʝʪʝ ʥʘ 

ʚʦʧʨʦʩʳ ʙʠʣʝʪʘ ʦʥ ʥʝ ʟʥʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʜʦʧʫʩʢʘʝʪ ʚ ʠʟʣʦʞʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʰʠʙʢʠ, ʥʝʫʚʝʨʝʥʥʦ ʠ ʩ ʙʦʣʴʰʠʤʠ 

ʟʘʪʨʫʜʥʝʥʠʷʤʠ ʨʝʰʘʝʪ (ʣʠʙʦ ʥʝ ʨʝʰʘʝʪ) ʟʘʜʘʯʫ; ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʚ ʮʝʣʦʤ ʥʝ ʟʥʘʝʪ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ï çʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè. 

ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʧʦ ʙʣʦʢʫ D, ID, 

ʟʘʩʯʠʪʳʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ ʟʘ ʵʢʟʘʤʝʥ ʠ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʚ 

ʟʘʯʝʪʥʫʶ ʢʥʠʞʢʫ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ 

ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ 

ʵʢʦʥʦʤʠʢʠ ʈʌ. 
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3. ʇʦʣʦʞʝʥʠʝ çʆ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ ʦʩʚʦʝʥʠʷ 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʕʂʉʇʃʋɸʊɸʎʀʀ 

ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ ʅɸ ʆʉʅʆɺɽ ʈɽɸʃʀɿɸʎʀʀ 

ɸʃʔʊɽʈʅɸʊʀɺʅʓʍ ʊʆʇʃʀɺʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʉʍɽʄ 

 

ɼʨʶʯʠʥ ɼ.ɸ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʈʘʩʩʦʭʘ ɺ.ʀ. ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʌʘʩʢʠʝʚ ʈ.ʉ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ  

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʨʝʰʘʝʤʦʡ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʥʘʥʠʝ ʢʣʶʯʝʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢ ʞʝ ʤʝʪʦʜʦʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʢʦʤʧʝʪʝʥʮʠʝʡ, ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ ʩʦʚʨʝʤʝʥʥʳʡ 

ʩʧʝʮʠʘʣʠʩʪ.  

ʊʘʢ ʢʘʢ ʚ ʦʙʦʙʱʸʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʟʘʪʨʘʪʳ ʥʘ 

ʪʦʧʣʠʚʦ ʟʘʥʠʤʘʶʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʟʠʮʠʡ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʚʦʜ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʭʝʤʳ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʩʭʝʤʳ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʧʨʠʤʝʥʝʥʠʝ 

ʩʞʠʞʝʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʛʘʟʘ (ʉʋɻ) ʠ ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ (ʂʇɻ). ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʘʟʦʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ ʩʚʷʟʘʥʘ ʩ ʠʭ ʦʯʝʚʠʜʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: ʥʠʟʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʦʚʳʰʝʥʥʦʡ 

ʜʝʪʦʥʘʮʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ.  

ʅʘʨʷʜʫ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʫ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʩʭʝʤ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʛʘʟʦʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ ʝʩʪʴ ʠ ʦʯʝʚʠʜʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ: ʧʦʚʳʰʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʫʚʝʣʠʯʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʩʥʠʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʥʘʜʸʞʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ, ʫʚʝʣʠʯʝʥʠʝ ʩʥʘʨʷʞʸʥʥʦʡ ʤʘʩʩʳ, ʫʭʫʜʰʝʥʠʝ ʧʫʩʢʦʚʳʭ 

ʢʘʯʝʩʪʚ, ʧʘʜʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʭʝʤ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ  

ʪʦʧʣʠʚʦ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ: ʤʦʜʝʣʴ ʠ 

ʢʦʤʧʣʝʢʪʘʮʠʷ ʛʘʟʦʙʘʣʣʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʦʧʣʠʚʥʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʠ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚ, ʨʘʟʤʝʨ ɸʊʇ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ. 
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ʇʝʨʝʜ ʤʝʥʝʜʞʤʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʪʦʠʪ ʟʘʜʘʯʘ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʧʝʨʝʚʦʜʘ ʢʦʥʢʨʝʪʥʳʭ ʤʦʜʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ 

ʛʘʟʦʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʩʣʦʞʥʦʡ ʤʥʦʛʦʤʝʨʥʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚʩʝ ʟʘʪʨʘʪʥʳʝ ʩʪʘʪʴʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʧʨʦʮʝʩʩʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ. ʉʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʘʟʦʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʉʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʘʟʦʤʦʪʦʨʥʳʭ 

ʪʦʧʣʠʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʘʚʪʦʨʘʤʠ ʤʝʪʦʜʠʢʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤ ʪʦʧʣʠʚʝ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʘʟʦʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ. ɹʣʦʢ-ʩʭʝʤʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʜʘʥʥr ʡ ʘʣʛʦʨʠʪʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2.  
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ʈʠʩʫʥʦʢ 2 - ɸʣʛʦʨʠʪʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʛʘʟʦʤʦʪʦʨʥʳʭ ʪʦʧʣʠʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

 

ɺ ʭʦʜʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʘʧʨʦʙʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʦʚʝʜʸʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ ʛʘʟʦʤʦʪʦʨʥʳʭ 

ʪʦʧʣʠʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʨʠ ʠʭ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ Mi-

crosoft Excel. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʣʘʩʪ ɹ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʘʟʦʤʦʪʦʨʥʳʭ  

ʪʦʧʣʠʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ, ʢʘʢ ʤʥʦʛʦʤʝʨʥʘʷ ʦʙʣʘʩʪʴ, ʢʘʞʜʦʝ ʠʟʤʝʨʝʥʠʝ 
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ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʦʤʝʨʥʘʷ ʦʙʣʘʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ:  

- ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥ ʛʘʟʦʚʦʛʦ ʪʦʧʣʠʚʘ ʠ ʙʝʥʟʠʥʘ;  

- ʛʦʜʦʚʦʡ ʧʨʦʙʝʛ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ;  

- ʯʠʩʣʝʥʥʦʩʪʴ ʧʘʨʢʘ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ɸʊʇ.  

ɺʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʷʚʣʷʶʪʩʷ: ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʦʢʘ 

ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʚʦʜʘ 

ʧʘʨʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʛʘʟʦʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ ʦʪ ʠʩʩʣʝʜʫʝʤʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4. 

 
ʈʠʩʫʥʦʢ 3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʛʦʜʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʦʪ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʧʨʦʙʝʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 
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ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʦʪ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʧʨʦʙʝʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥ6ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʳʧʦʣʥʝʥʠʶ ʫʩʣʫʛ ʠ ʨʘʙʦʪ ʧʦ 

ʧʝʨʝʚʦʜʫ ʥʘ ʛʘʟ ʩʞʠʞʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʈɼ 03112194-1098-03è (ʫʪʚ. ʄʠʥʪʨʘʥʩʦʤ ʈʌ 01.06.2003); 

2. ʊʋ 152-12-007-99 çɸʚʪʦʤʦʙʠʣʠ. ʇʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʛʨʫʟʦʚʳʭ, 

ʣʝʛʢʦʚʳʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʛʘʟʦʙʘʣʣʦʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʥʘ 

ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ. ʇʨʠʝʤʢʘ ʥʘ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʚʳʧʫʩʢ 

ʧʦʩʣʝ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʩʧʳʪʘʥʠʷ ʛʘʟʦʪʦʧʣʠʚʥʳʭ ʩʠʩʪʝʤè;  

3. ʊʋ 152-12-008-99 çɸʚʪʦʤʦʙʠʣʠ ʠ ʘʚʪʦʙʫʩʳ. ʇʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ 

ʛʨʫʟʦʚʳʭ, ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʘʚʪʦʙʫʩʦʚ ʚ ʛʘʟʦʙʘʣʣʦʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʥʘ 

ʩʞʠʞʝʥʥʳʭ ʥʝʬʪʷʥʳʭ ʛʘʟʘʭ. ʇʨʠʝʤʢʘ ʥʘ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʚʳʧʫʩʢ ʧʦʩʣʝ 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʩʧʳʪʘʥʠʷ ʛʘʟʦʪʦʧʣʠʚʥʳʭ ʩʠʩʪʝʤè; 

4. ɼʨʶʯʠʥ, ɼ.ɸ. ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʛʘʟʦʚʦʛʦ 

ʪʦʧʣʠʚʘ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʩ ʜʠʟʝʣʴʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / 

ɼʨʶʯʠʥ ɼ. ɸ., ʌʘʪʪʘʭʦʚʘ ɸ. ʌ. // ɺʝʩʪʥʠʢ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, 2014. - ˉ 10 (171). - ʉ. 60-65; 

5. ʕʢʦʥʦʤʠʢʘ ʧʨʝʜʧʨʠʷʪʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [ʊʝʢʩʪ]: ʫʯʝʙ. 

ʧʦʩʦʙʠʝ / ɹ.ʖ. ʉʝʨʙʠʥʦʚʩʢʠʡ [ʠ ʜʨ.]. - ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ: ʄʘʨʊ, 2006. - 496 ʩ. 
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ɸʅɸʃʀɿ ɺʆɿʄʆɾʅʆʉʊɽʁ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ɼʃʗ 

ʋʇʈɸɺʃɽʅʀʗ ʂʃʖʏɽɺʓʄʀ ʇʆʂɸɿɸʊɽʃʗʄʀ ʕʌɽʂʊʀɺʅʆʉʊʀ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʆʈɻɸʅʀɿɸʎʀʀ 

 

ʂʦʩʳʭ ɼ.ɸ., ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ,  

ɹʘʪʠʥʘ ɸ.ɺ. 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

ʉ ʨʘʟʚʠʪʠʝʤ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚʩʝ ʦʩʪʨʝʝ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʚʳʞʠʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʥʘʭʦʞʜʝʥʠʷ ʧʫʪʝʡ ʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ ʟʘ ʩʯʝʪ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ  ʥʘ ʨʳʥʢʝ. ʈʫʢʦʚʦʜʠʪʝʣʠ  

ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʦʠʩʢʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ  ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  

ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʟʥʘʯʠʪ ʢʘʞʜʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʧʨʦʮʝʩʩʘ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI ï Key  Performance  Indicator) ï 

ʦʩʥʦʚʥʳʝ  ʪʨʫʜʳ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʧʨʠʥʘʜʣʝʞʘʪ ʧʨʦʬʝʩʩʦʨʫ  ʈʦʙʝʨʪʫ 

ʂʘʧʣʘʥʫ, ʘ ʪʘʢʞʝ ɼʵʚʠʜʫ  ʅʦʨʪʦʥʫ ʷʚʣʷʶʱʠʤʠʩʷ ʩʦʟʜʘʪʝʣʷʤʠ 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ  ʩʠʩʪʝʤʳ  ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ  KPI ʧʝʨʝʚʦʜʠʪʩʷ 

ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʩʣʦʚʥʦ ʢʘʢ ʢʣʶʯʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʜʥʘʢʦ ʩʣʦʚʦ 

çperformanceè ʥʝ ʠʤʝʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʠ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʪ.ʜ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʧʨʘʚʣʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʦʜʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦʵʪʦʤʫ ʜʣʷ ʙʦʣʝʝ 

ʢʦʨʨʝʢʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ 

ʪʝʨʤʠʥʘ: ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʦʩʪʠʛʥʫʪʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ [1]; ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ï ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [1]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ, ʨʘʟʤʝʨʘ ʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʢ ʨʝʰʝʥʠʶ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʘ ʠʤʝʥʥʦ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʝʚʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʭʦʜʷʪ ʧʦ-ʨʘʟʥʦʤʫ: 

- ʚʦ-ʧʝʨʚʳʭ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ (ISO 9001, ISO 

50001, ISO 14001 ʠ ʪ.ʜ.), ʢʦʪʦʨʳʝ  ʦʩʫʱʝʩʪʚʣʷʶʪ ʫʧʨʘʚʣʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʮʠʢʣʘ ʕ. ɼʝʤʠʥʛʘ,  

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʝʯʥʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ; 

- ʚʦ-ʚʪʦʨʳʭ, ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʘʥʘʣʠʟ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ; 
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- ʚ-ʪʨʝʪʴʠʭ, ʧʫʪʝʤ ʧʨʠʦʙʨʝʪʝʥʠʷ ʛʦʪʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ 

ʧʦʟʚʦʣʷʶʱʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ 

KPI; 

- ʚ-ʯʝʪʚʝʨʪʳʭ ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ. 

ɺ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʩʣʫʯʘʷʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʨʫʧʥʳʝ ʠ ʩʨʝʜʥʠʝ, 

ʚʥʝʜʨʷʷ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʪʘʢʠʝ ʢʘʢ CRM-ʩʠʩʪʝʤʳ, ERP-ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʪ.ʜ.  

ʈʝʰʘʷ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʨʦʩʩʠʡʩʢʠʭ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

(Business Studio (ʈʦʩʩʠʷ) ï ʨʘʟʨʘʙʦʪʯʠʢ ʆʆʆ ɻʂ çʉʊʋè; ʆʨʛʄʘʩʪʝʨ ʇʨʦ 

(ʈʦʩʩʠʷ) ï ʨʘʟʨʘʙʦʪʯʠʢ ʂɺʌ ɹʀɻ-ʉʇʙ; Performance Organiser (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

ï ʨʘʟʨʘʙʦʪʯʠʢ çJIT Software Limitedè) ʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʩʫʛʫʙʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ, ʦʩʥʦʚʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ, ʷʚʣʷʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʩʠʩʪʝʤʳ 

ʤʝʥʝʜʞʤʝʥʪʘ (ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ), ʘ ʫʧʨʘʚʣʝʥʠʝ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʣʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʧʨʠʣʦʞʝʥʠʝʤ ʩ 

ʥʝʙʦʣʴʰʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʘ ʪʦ ʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺʪʦʨʦʡ ʩʣʫʯʘʡ ʙʦʣʝʝ ʟʘʪʨʘʪʥʳʡ, ʪ.ʢ. ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ 

ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʀʤʝʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʩʫʨʩʳ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʝʛʦ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʪ.ʢ. ʵʪʦ ʚ ʙʦʣʴʰʝʡ 

ʤʝʨʝ ʧʦʟʚʦʣʠʪ ʫʯʝʩʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʧʦ 

ʧʨʦʪʝʢʘʶʱʠʤ ʧʨʦʮʝʩʩʘʤ, ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʠ ʪ.ʜ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʛʦʪʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ  ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʳʭ 

ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʢ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʦʥʘʣʘ, ʛʣʫʙʠʥʦʡ ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʧʨʦʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʫʜʦʙʩʪʚʦʤ ʠʥʪʝʨʬʝʡʩʘ, ʥʘʧʨʠʤʝʨ: 

ï KPI-Drive (ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ; ʠʤʝʝʪ ʫʩʪʘʨʝʚʰʠʡ 

ʠʥʪʝʨʬʝʡʩ; ʩʣʘʙʘʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ; ʦʪʩʫʪʩʪʚʫʝʪ ʤʦʙʠʣʴʥʘʷ ʚʝʨʩʠʷ; 

ʦʪʩʫʪʩʪʚʫʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ; ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʝʡ 

ʇʆʂɸɿɸʊɽʃʀ (ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ), ɿɸɼɸʏʀ (ʧʦʨʫʯʝʥʠʷ), 

ʆʎɽʅʂʀ (ʦʮʝʥʢʘ ʩʪʘʥʜʘʨʪʦʚ ʚʳʧʦʣʥʝʥʠʷ) ʠ ʆʇʃɸʊɸ (ʨʘʩʯʝʪ ʧʨʝʤʠʠ ʠʣʠ 

ʟʘʨʧʣʘʪʳ), ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ, ʧʨʝʤʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʧʣʘʯʠʚʘʪʴ ʠʭ 

ʨʘʙʦʪʫ ʧʦ ʨʝʘʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ; ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʠʢʘʢʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ); 

http://mymanager.com.ua/bp/bs
http://www.biztech.ru/
http://www.big.spb.ru/
http://www.jit-software.com/
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ï 1C: ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʮʝʣʷʤ ʠ KPI (ʥʘʧʠʩʘʥ ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ: 

ʇʨʝʜʧʨʠʷʪʠʝ 8.3. ʕʪʦ ʦʜʥʦ ʠʟ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʨʝʰʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʧʣʘʪʬʦʨʤʘ ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʢʦʤʧʘʥʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʈʝʰʝʥʠʝ ʤʦʞʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ 

ʫʯʝʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʦʜʥʦʠʤʝʥʥʦʡ ʧʣʘʪʬʦʨʤʝ. ɺ ʩʠʩʪʝʤʝ ʤʦʞʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʧʝʨʩʦʥʘʣʘ (KPI, 

ʟʘʜʘʯʠ, ʩʪʘʥʜʘʨʪʳ), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʝʛʫʣʷʨʥʳʝ ʦʮʝʥʦʯʥʳʝ ʧʨʦʮʝʜʫʨʳ 

(ʪʠʧʦʚʦʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʠ ʥʘʩʪʨʦʡʢʘ ʦʧʦʚʝʱʝʥʠʡ). ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ 

ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʣʷʤʠ ʠ ʧʨʘʚʘʤʠ. ʂʘʜʨʦʚʳʡ ʠ 

ʩʝʨʚʠʩʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʨʘʩʯʝʪ ʧʨʝʤʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʨʝʡʪʠʥʛʦʚ, ʜʘʰʙʦʨʜʳ ʠ ʛʨʘʬʠʢʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʦʥʩʪʨʫʢʪʦʨʳ ʦʪʯʝʪʦʚ ʜʣʷ 

ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ); 

ï KPI Monitor (ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʨʝʰʝʥʠʷ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʨʘʙʦʪʫ ʩ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ (KPI), ʬʫʥʢʮʠʦʥʘʣ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ. ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʢʦʥʩʦʣʠʜʘʮʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʜʦʙʥʳʡ 

ʠ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ. ʈʘʟʚʠʪʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ EPM 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʰʝʥʠʝ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʫ ʠ ʬʠʥʘʥʩʦʚʳʤ ʩʣʫʞʙʘʤ ʜʣʷ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ performance 

management ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ çʦʪʯʝʪʥʦʡ ʢʦʤʧʘʥʠʠè, ʩʙʦʨʘ 

ʦʮʝʥʦʢ ʧʦ ʢʦʤʧʝʪʝʥʮʠʷʤ); 

ï Elma KPI (ʩʠʩʪʝʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʨʪʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʮʝʣʝʡ 

ʢʦʤʧʘʥʠʠ ʠ ʩʚʷʟʘʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʘʞʜʦʛʦ 

ʩʦʪʨʫʜʥʠʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ BPM-ʧʣʘʪʬʦʨʤʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴ, 

ʠʟʤʝʨʠʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʣʶʙʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʦʙʦʟʥʘʯʠʪʴ ʨʦʣʴ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ 

ʨʘʟʚʠʪʠʠ ʙʠʟʥʝʩʘ). 

 ɺ ʨʘʙʦʪʝ [2] ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʨʘʚʥʝʥʠʝ ʧʦʜʦʙʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʵʢʩʧʝʨʪʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ (ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʢʘʜʨʦʚʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ); 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ (ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʙʣʘʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʘʣʠʯʠʝ ʤʦʙʠʣʴʥʦʡ ʚʝʨʩʠʠ, ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ); ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ (ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ, ʥʘʣʠʯʠʝ ʢʫʨʩʘ ʦʙʫʯʝʥʠʷ, 

ʚʥʝʜʨʝʥʥʳʝ ʨʝʰʝʥʠʷ), ʦʜʥʘʢʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ 

ʢʨʠʪʝʨʠʝʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥ, ʦʪʩʫʪʩʪʚʠʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, 

ʘ ʪʘʢʞʝ ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʩʫʙʲʝʢʪʠʚʠʟʤʘ ʧʨʠ ʚʳʙʦʨʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅʆʈʄɸʊʀɺʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

ʕʂʉʇʃʋɸʊɸʎʀʀ ɸɺʊʆʄʆɹʀʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ ɺ ʅɸʋʏʅʆ-

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʊɽʍʅʆʃʆɻʀʗʍ 

 

ʂʦʪʦʚ ɺ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, 

ʗʢʫʥʠʥ ʅ.ʅ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʊʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʚ ʵʢʦʥʦʤʠʢʝ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʚʠʜʳ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʤʝʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʚʦʝʦʙʨʘʟʥʦ. ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʛʣ. 40 ʦʧʨʝʜʝʣʷʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʣʠʰʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ, 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʧʝʨʝʚʦʟʦʢ ʛʨʫʟʦʚ, ʧʘʩʩʘʞʠʨʦʚ, ʘ 

ʪʘʢʞʝ ʠʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. ʕʪʠ ʧʦʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴʥʦ 

ʫʯʠʪʳʚʘʪʴʩʷ ʜʝʡʩʪʚʫʶʱʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʚʢʣʶʯʝʥʳ ʦʥʠ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʜʝʢʩʳ ʠ ʫʩʪʘʚʳ ʠʣʠ ʥʝʪ. ʊʘʢ, ʦʥʠ ʥʘʰʣʠ 

ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʥʝʜʘʚʥʦ ʧʨʠʥʷʪʳʭ ɺʦʟʜʫʰʥʦʤ ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (1997 ʛ.,), ʋʩʪʘʚʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (2003 ʛ., ), ʂʦʜʝʢʩʝ ʪʦʨʛʦʚʦʛʦ ʤʦʨʝʧʣʘʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(1999 ʛ.,), ʂʦʜʝʢʩʝ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

(2001 ʛ.,), ʋʩʪʘʚʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʟʝʤʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 2007 ʛ.,). ɺʤʝʩʪʝ ʩ ʥʠʤʠ ʧʨʦʜʦʣʞʘʶʪ ʜʝʡʩʪʚʦʚʘʪʴ 

ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʠʟʜʘʥʥʳʝ ʚ ʠʭ ʨʘʟʚʠʪʠʝ, ʠʤʝʶʱʠʤ ʦʪʥʦʰʝʥʠʝ ʢ ʪʨʘʥʩʧʦʨʪʫ, 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʣʝʥʫʤʘ ɺʳʩʰʝʛʦ ɸʨʙʠʪʨʘʞʥʦʛʦ ʉʫʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʍʦʪʝʣʦʩʴ ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʜʥʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʘʚʘ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ.  

ʊʨʘʥʩʧʦʨʪʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʠ ʦʩʥʦʚʥʳʝ ʝʛʦ ʧʦʣʦʞʝʥʠʷ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʢʣʶʯʝʥʠʝʤ ʜʦʛʦʚʦʨʘ ʧʝʨʝʚʦʟʢʠ, ʩ ʧʦʜʘʯʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʠʭ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʫʪʨʘʪʫ, ʧʦʚʨʝʞʜʝʥʠʝ ʛʨʫʟʦʚ, 

ʧʨʝʜʲʷʚʣʝʥʠʝʤ ʧʨʝʪʝʥʟʠʡ ʠ ʪ.ʜ., ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʫʞʝ 

ʤʥʦʛʠʝ ʛʦʜʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʠ 

ʩʫʞʜʝʥʠʷ ʠʟʚʝʩʪʥʳʭ ʶʨʠʩʪʦʚ ʧʨʦʰʣʳʭ ʣʝʪ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʧʦʨʥʳʤ ʘʩʧʝʢʪʘʤ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʶʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʦ 

ʩʝʡ ʜʝʥʴ ʠ ʧʦʤʦʛʘʶʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠ ʦʮʝʥʠʪʴ ʜʝʡʩʪʚʫʶʱʝʝ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʚʳʚʦʜʳ ʚ ʦʪʥʦʰʝʥʠʠ ʥʝʢʦʪʦʨʳʭ 

ʧʨʦʙʣʝʤ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚʘʭ ʚ  ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠ, 

ʢʨʦʤʝ ʪʦʛʦ, ʚʳʨʘʙʦʪʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʣʦʚʝʢ, ʠʟʫʯʘʶʱʠʡ ʜʘʥʥʫʶ 
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ʪʝʤʫ, ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʧʨʦʙʣʝʤ, ʟʘʢʣʘʜʳʚʘʷ ʥʘʫʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʩʚʦʝʡ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ [1]. 

ʂʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ʢʘʬʝʜʨʳ ɸʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ɿʘʢʦʥ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ˉ 3430/792-IV-ʆɿ ʦʪ 2 ʤʘʨʪʘ 2010 ʛʦʜʘ çʆʙ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ ʚ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠè [2], ʘ ʪʘʢʞʝ çʇʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠè - 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ˉ 652-ʧ ʦʪ 16.09.2010ʛ. [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʨʝʚʦʟʯʠʢʘ, ʩʣʫʞʙ ʟʘʢʘʟʘ ʣʝʛʢʦʚʳʭ 

ʪʘʢʩʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʜʠʪʩʷ ʢ ʩʜʘʯʝ ʚ ʘʨʝʥʜʫ ʚʦʜʠʪʝʣʶ ʣʝʛʢʦʚʦʛʦ ʪʘʢʩʠ ʩʨʝʜʩʪʚ 

ʩʚʷʟʠ ʠ ʧʦʣʫʯʝʥʠʶ ʟʘ ʵʪʦ ï ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ. ʉʣʦʞʠʚʰʝʝʩʷ ʧʦʣʦʞʝʥʠʝ ʚ ʩʬʝʨʝ 

ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʮʠʚʠʣʠʟʦʚʘʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʚʫʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ 

ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ  ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ. 

2.  ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʘ ʙʶʜʞʝʪʦʚ. 

ɺ ʦʩʥʦʚʫ ɿʘʢʦʥʘ ʠ ʇʨʘʚʠʣ ʧʦʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʌʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ, 

ʇʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ, ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ. 

ʉʦʛʣʘʩʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ɿʘʢʦʥʫ ʧʝʨʝʚʦʟʯʠʢʠ ʦʙʷʟʘʥʳ: 

ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʚʦʜʠʪʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ; 

ï ʩʦʙʣʶʜʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʞʠʤ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʚʦʜʠʪʝʣʝʡ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʩʧʨʘʚʥʦʝ  ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ; 

ï ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʫʪʚʝʨʞʜʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʪʘʨʠʬʳ ʥʘ 

ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʨʝʡʩʦʚʦʛʦ ʠ ʧʦʩʣʝʨʝʡʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʝʜʨʝʡʩʦʚʦʛʦ ʠ 

ʧʦʩʣʝʨʝʡʩʦʚʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ ʚʦʜʠʪʝʣʝʡ; 

ï ʧʨʠʥʠʤʘʪʴ ʥʘ ʨʘʙʦʪʫ ʚʦʜʠʪʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʠʤʝʶʱʠʭ ʩʪʘʞ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʣʝʪ, 

ʫʤʝʶʱʠʭ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, ʠ 

ʦʬʦʨʤʣʷʪʴ ʩ ʥʠʤʠ ʪʨʫʜʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

ï ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʩʪʨʫʢʪʘʞ, ʩʪʘʞʠʨʦʚʢʫ ʠ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ ʚʦʜʠʪʝʣʝʡ; 

ï ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʧʨʷʪʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʚʦʜʠʪʝʣʝʡ ʣʠʙʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʫʥʠʬʦʨʤʫ ʜʣʷ ʚʦʜʠʪʝʣʝʡ; 

ï ʦʩʥʘʱʘʪʴ ʘʚʪʦʤʦʙʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʠʙʦʨʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ; 
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ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʜʠʪʝʣʝʡ ʧʫʪʝʚʳʤʠ ʣʠʩʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ, 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʦʬʦʨʤʣʝʥʠʝ ʠ ʫʯʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ; 

ï ʚʝʩʪʠ ʫʯʝʪ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʜʦʧʫʱʝʥʥʳʭ 

ʚʦʜʠʪʝʣʷʤʠ; 

ï ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʨʠʯʠʥ, ʚʳʟʚʘʚʰʠʭ ʞʘʣʦʙʳ ʧʘʩʩʘʞʠʨʦʚ, 

ʘ ʪʘʢʞʝ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚ ʧʘʩʩʘʞʠʨʦʚ ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ; 

ï ʪʨʝʙʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʷ ʚʦʜʠʪʝʣʷʤʠ ʠ ʩʣʫʞʙʘʤʠ ʟʘʢʘʟʘ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ 

ʧʨʘʚʠʣ ʚʝʜʝʥʠʷ ʨʘʜʠʦʦʙʤʝʥʘ; 

ï ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʜʠʪʝʣʝʡ ʞʫʨʥʘʣʦʤ ʢʫʣʴʪʫʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʥʘʣʠʯʠʝ, ʚʥʦʩʠʪʴ ʚ ʥʠʭ ʟʘʧʠʩʠ ʦ ʜʦʧʫʱʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʠ 

ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʚʥʝʩʝʥʥʳʤ ʟʘʧʠʩʷʤ; 

ï ʥʝ ʜʦʧʫʩʢʘʪʴ ʢ ʫʧʨʘʚʣʝʥʠʶ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ ʚʦʜʠʪʝʣʝʡ: 

ʘ) ʥʝ ʧʨʦʰʝʜʰʠʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʦʙʷʟʘʪʝʣʴʥʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

(ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʨʘʙʦʪʫ), ʧʝʨʠʦʜʠʯʝʩʢʠʝ (ʚ ʪʝʯʝʥʠʝ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ), ʧʨʝʜʨʝʡʩʦʚʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʦʩʤʦʪʨ (ʦʙʩʣʝʜʦʚʘʥʠʝ), ʘ ʪʘʢʞʝ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʚ ʩʣʫʯʘʷʭ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

ʙ) ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ; 

ï ʥʝ ʚʳʧʫʩʢʘʪʴ ʥʘ ʣʠʥʠʶ ʣʝʛʢʦʚʳʝ ʪʘʢʩʠ: 

ʘ) ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʥʳʝ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʟʨʝʰʝʥʠʷ; 

ʙ) ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ; 

ʚ) ʥʝ ʧʨʦʰʝʜʰʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ; 

ʛ) ʠʤʝʶʱʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʟʘʧʨʝʱʘʝʪʩʷ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ; 

ʜ) ʠʤʝʶʱʠʝ ʚʥʝʰʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ; 

ʝ) ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʥʘʜʣʝʞʘʱʝʤ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ; 

ï ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʦʨʤʳ ʧʝʨʝʚʦʟʢʠ ʨʫʯʥʦʡ ʢʣʘʜʠ (ʙʘʛʘʞʘ). 
ʉʣʫʞʙʘ ʟʘʢʘʟʘ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ ʜʦʣʞʥʘ ʠʤʝʪʴ: 

ï ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʣʠʮʘ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʣʠʮʘ; 

ï ʜʦʛʦʚʦʨʳ ʩ ʧʝʨʝʚʦʟʯʠʢʘʤʠ ʧʘʩʩʘʞʠʨʦʚ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ. 

ʉʣʫʞʙʘ ʟʘʢʘʟʘ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ ʦʙʷʟʘʥʘ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʥʷʪʳʝ ʢ 

ʠʩʧʦʣʥʝʥʠʶ ʟʘʢʘʟʳ.  

ɿʘʢʦʥ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʪʦʷʥʢʘʤ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ. ʄʝʩʪʘ ʠʭ 

ʨʘʟʤʝʱʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʦʨʛʘʥʘʤʠ ɻʀɹɼɼ ʩ ʫʯʝʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʧʨʦʩʘ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ 

ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ɿʘʢʦʥ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʣʷʶʱʠʤ 

ʥʘʟʚʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ïʚʦʜʠʪʝʣʷʤ ʠ  ʧʦʜʚʠʞʥʦʤʫ ʩʦʩʪʘʚʫ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ. 
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ɼʣʷ ʙʝʟʦʧʘʩʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

ï ʩʪʘʞ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ ʢʘʪʝʛʦʨʠʠ çɺè ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʣʝʪ; 

ï ʧʨʦʭʦʞʜʝʥʠʝ ʦʙʫʯʝʥʠʷ ʠ ʩʪʘʞʠʨʦʚʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ; 

ï ʫʤʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ. 

ɺʦʜʠʪʝʣʷʤ  ʣʝʛʢʦʚʦʛʦ ʪʘʢʩʠ ʥʝ ʨʘʟʨʝʰʘʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʇʨʠ ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ ʧʦ ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ: 

ï ʠʤʝʪʴ ʧʫʪʝʚʦʡ ʣʠʩʪ; 

ï ʩʦʙʣʶʜʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʦʨʷʜʦʢ ʠ 

ʫʩʣʦʚʠʷ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ, ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʧʘʩʩʘʞʠʨʦʚ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʤʝʩʪʦ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʜʝʪʝʡ; 

ï ʧʝʨʝʚʦʟʠʪʴ ʧʘʩʩʘʞʠʨʦʚ,  ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

ʥʦʨʤʳ ʚʤʝʩʪʠʤʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

ï ʩʦʜʝʨʞʘʪʴ ʩʘʣʦʥ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʯʠʩʪʦʪʝ: 

ï ʩʦʙʣʶʜʘʪʴ ʥʦʨʤʳ ʦʙʱʝʥʠʷ, ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ 

ʠ ʢʫʣʴʪʫʨʫ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

ï ʠʤʝʪʴ ʦʧʨʷʪʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʝʣʦʚʦʤʫ ʩʪʠʣʶ, ʣʠʙʦ 

ʩʦʙʣʶʜʘʪʴ ʚʚʝʜʝʥʥʫʶ ʫʥʠʬʦʨʤʫ. 

ʇʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʪʝʭʥʠʯʝʩʢʠ ʠʩʧʨʘʚʥʳʤ ʠ ʠʤʝʪʴ: 

ï ʥʝ ʙʦʣʝʝ ʚʦʩʴʤʠ ʤʝʩʪ ʜʣʷ ʩʠʜʝʥʠʷ, ʠʩʢʣʶʯʘʷ ʤʝʩʪʦ ʚʦʜʠʪʝʣʷ; 

ï ʣʝʚʦʩʪʦʨʦʥʥʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

ï ʪʘʣʦʥ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʩʨʦʢʦʤ ʜʝʡʩʪʚʠʷ ʥʝ ʙʦʣʝʝ 

ʰʝʩʪʠ ʤʝʩʷʮʝʚ. 

ɼʣʷ ʦʧʦʟʥʘʚʘʝʤʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʪʦʢʝ ʘʚʪʦʤʦʙʠʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʢʘʯʝʩʪʚʝ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʘ ʢʨʳʰʝ ʘʚʪʦʤʦʙʠʣʷ ʬʦʥʘʨʴ 

ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ ʮʝʣʷʭ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʥʝʩʝʥʠʝ ʥʘ ʙʦʢʦʚʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʷ ʵʤʙʣʝʤʳ ʧʝʨʝʚʦʟʯʠʢʦʚ, ʥʦʤʝʨʦʚ ʪʝʣʝʬʦʥʦʚ 

ʧʝʨʝʚʦʟʯʠʢʦʚ ʠ ʩʣʫʞʙʳ ʟʘʢʘʟʘ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ. 

ɺ ʣʝʛʢʦʚʦʤ ʪʘʢʩʠ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʧʨʘʚʠʣʘ ʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʟʘʢʘʟʯʠʢʫ ʧʦ ʝʛʦ ʪʨʝʙʦʚʘʥʠʶ.  
ʇʨʠʚʝʜʸʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʧʦʜʩʠʩʪʝʤ. ʂ ʧʝʨʚʦʡ 

ʧʦʜʩʠʩʪʝʤʝ ʦʪʥʝʩʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦ ʚʪʦʨʦʡ ï 
ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ. ʊʨʝʙʦʚʘʥʠʷ ʧʝʨʚʦʡ ʧʦʜʩʠʩʪʝʤʳ ʪʨʘʜʠʮʠʦʥʥʳ. 
ɺʚʝʜʝʥʠʝ ʚʪʦʨʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚʳʟʚʘʥʦ ʜʝʡʩʪʚʠʝʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ ʦʪ 
27.12.2002 ʛ. ˉ 184ïʌɿ çʆ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠè [4], ʢʦʪʦʨʳʡ 
ʚʳʜʚʠʛʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʥʮʠʧʦʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʦʙʨʦʚʦʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 
ʩʪʘʥʜʘʨʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 
ʕʪʠ ʧʨʠʥʮʠʧʳ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʨʠʜʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-
ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ, ʦʪʨʘʩʣʝʚʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʧʨʘʚʠʣʘʤ, ʧʦʣʦʞʝʥʠʷʤ, 
ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠ ʜʨʫʛʠʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʘʤ ʚ ʦʙʣʘʩʪʠ 
ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ, 
ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ɿʘʢʦʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ 
ʧʨʘʚʦʚʦʤ ʧʦʣʝ, ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʚ ʢʘʯʝʩʪʚʝ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ ʠʣʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʠʤʝʪʴ ʪʨʫʜʦʚʳʝ, ʧʘʨʪʥʸʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, 
ʦʬʦʨʤʣʝʥʥʳʝ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʪ. ʝ. ʨʘʙʦʪʘʪʴ ʧʦ çʙʝʣʦʡè ʧʨʦʟʨʘʯʥʦʡ ʩʭʝʤʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʱʸ ʠ ʫʩʠʣʝʥʠʝ 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʠʩʧʦʣʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʸʪ 
ʫʞʝʩʪʦʯʝʥʠʷ ʤʝʨ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢ ʥʘʨʫʰʠʪʝʣʷʤ, ʧʨʝʞʜʝ 
ʚʩʝʛʦ ʟʘʥʠʤʘʶʱʠʤʩʷ ʥʝʣʝʛʘʣʴʥʳʤ ʠʟʚʦʟʦʤ. 

ʇʨʠʚʝʜʸʥʥʳʝ ʜʦʚʦʜʳ ʫʙʝʞʜʘʶʪ ʚ ʚʳʩʦʢʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ɿʘʢʦʥʘ. ʆʥ 
ʧʦʟʚʦʣʷʝʪ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ 
ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʣʝʛʢʦʚʳʤʠ ʪʘʢʩʠ 
ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʵʪʦʪ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ, 
ʘ ʚ ʮʝʣʦʤ ʧʦ ʨʝʛʠʦʥʫ ʫʜʘʩʪʩʷ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ, ʧʨʝʦʜʦʣʝʪʴ 
ʭʘʦʪʠʯʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ. 

ɺ ʇʨʘʚʠʣʘʭ ʨʘʟʨʘʙʦʪʘʥʳ ʬʦʨʤʳ ʦʩʥʦʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʝʨʝʚʦʟʯʠʢʦʚ 
ʠ ʩʣʫʞʙ ʟʘʢʘʟʘ ʣʝʛʢʦʚʳʭ ʪʘʢʩʠ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ɿʘʢʦʥ ʠ ʇʨʘʚʠʣʘ ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʛʨʘʤʤʫ ʫʯʝʙʥʳʭ 
ʜʠʩʮʠʧʣʠʥ çʊʨʘʥʩʧʦʨʪʥʦʝ ʧʨʘʚʦè ʠ çʅʦʨʤʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʪʨʘʥʩʧʦʨʪʘè. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʛʦʪʦʚʠʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʦʣʣʝʢʪʠʚʦʤ ʢʘʬʝʜʨʳ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠʟʜʘʥ 
ʫʯʝʙʥʠʢ çʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘè [5], ʚ 
ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ɿʘʢʦʥʘ ʠ ʇʨʘʚʠʣ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʄʋʃʔʊʀʄʆɼɸʃʔʅʓɽ ʊʈɸʅʉʇʆʈʊʅʓɽ ʉʀʉʊɽʄʓ 

 

ʃʶʙʠʤʦʚ ʀ.ʀ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʗʢʫʥʠʥ ʅ.ʅ., ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ (ʩʤʝʰʘʥʥʳʝ ʧʝʨʝʚʦʟʢʠ) ï ʵʪʦ ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʤʷ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʚʳʧʦʣʥʷʝʤʳʝ ʙʝʟ 

ʦʙʱʝʡ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʜʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʠ ʙʝʟ ʝʜʠʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʈʝʘʣʠʟʫʶʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ (ʩʤʝʰʘʥʥʳʝ) 

ʧʝʨʝʚʦʟʢʠ ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ. ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʳʝ ʫʟʣʳ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʧʝʨʝʚʦʟʢʠ, ʠʭ ʯʠʩʣʦ ʨʘʚʥʦ 21. 

 

ʊʘʙʣʠʮʘ 1 ï ʊʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʳʝ ʫʟʣʳ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ  

ʅʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ 
ɸʚʪʦʤʦʙʠʣʴʥʳ

ʡ ʪʨʘʥʩʧʦʨʪ 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳ

ʡ ʪʨʘʥʩʧʦʨʪ 

ɺʦʟʜʫʰʥʳ

ʡ 

ʪʨʘʥʩʧʦʨʪ 

1) ʛ. ɸʙʜʫʣʠʥʦ + + + 

2) ʩ. ɸʩʝʢʝʝʚʦ + + - 

3) ʧ. ɸʜʘʤʦʚʢʘ + - + 

4) ʛ. ɹʫʛʫʨʫʩʣʘʥ + + + 

5) ʛ. ɹʫʟʫʣʫʢ + + + 

6) ʧ. ɼʦʤʙʘʨʦʚʩʢʠʡ + - + 

7) ʩ. ʂʚʘʨʢʠʥʦ + - + 

8) ʛ. ʂʫʚʘʥʜʳʢ + + - 

9) ʛ. ʄʝʜʥʦʛʦʨʩʢ + + - 

10) ʧ. ʅʦʚʦʩʝʨʛʝʝʚʢʘ + + - 

11) ʧ. ʅʦʚʦʦʨʩʢ + + - 

12) ʛ. ʅʦʚʦʪʨʦʠʮʢ + + - 

13) ʛ. ʆʨʝʥʙʫʨʛ + + + 

14) ʛ. ʆʨʩʢ + + + 

15) ʧ. ʇʝʨʝʚʦʣʦʮʢʠʡ + + - 

16) ʧ. ʉʘʨʘʢʪʘʰ + + - 

17) ʩ. ʉʘʢʤʘʨʘ + + - 

18) ʧ. ʉʚʝʪʣʳʡ + - + 

19) ʛ. ʉʦʣʴ-ʀʣʝʮʢ  

(ʀʣʝʮʢ 1) 
+ + - 

20) ʛ. ʉʦʨʦʯʠʥʩʢ + + - 

21) ʩ. ʊʨʦʠʮʢʦʝ + + - 
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ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʳʝ ʫʟʣʳ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʜʦʙʥʫʶ ʧʝʨʝʩʘʜʢʫ ʩ ʦʜʥʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʜʨʫʛʦʡ, ʥʦ ʠ 

ʷʚʣʷʶʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʉʪʨʘʪʝʛʠʷ 

ʨʘʟʚʠʪʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʦʚʳʭ ʪʨʘʥʩʧʦʨʪʥʦ - 

ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ  ʠ ʚ ʩʦʟʜʘʥʠʠ ʚʦʢʨʫʛ ʥʠʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʤʬʦʨʪʥʦʛʦ ʜʣʷ ʞʠʪʝʣʝʡ. 

ʂʘʞʜʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʟʝʣ ï ʫʥʠʢʘʣʴʥʳʡ ʧʨʦʜʫʢʪ. ʆʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ - ʨʘʟʚʠʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚʦʢʨʫʛ ʥʠʭ, ʯʪʦʙʳ ʣʶʜʠ 

ʞʠʣʠ ʠ ʨʘʙʦʪʘʣʠ ʚ ʧʝʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʞʠʣʳʭ ʧʨʦʝʢʪʦʚ ʚ 

ʩʦʩʪʘʚʝ ʪʨʘʥʩʧʦʨʪʥʦ - ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʪʝʢʫʱʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʧʨʦʝʢʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠʤʝʥʥʦ ʥʘ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, - 

ʦʩʥʦʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ - ʧʝʨʝʩʘʜʦʯʥʳʝ ʫʟʣʳ, ʩʪʘʥʮʠʠ ʠ ʢʦʨʠʜʦʨʳ ï ʚ ʪʦʤ ʯʠʩʣʝ 

ʩ ʧʦʤʦʱʴʶ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʠ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ  ʦʙʷʟʘʪʝʣʴʥʳʭ 

ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ [1, 2]. 

ʆʜʥʘʢʦ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʛʠʦʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ï 

ʩʪʨʫʢʪʫʨʥʳʡ ʜʠʩʙʘʣʘʥʩ. ɺ ʮʝʥʪʨʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʧʨʠʤʝʨʥʦ 40% ʨʘʙʦʯʠʭ 

ʤʝʩʪ, ʘ ʧʨʦʞʠʚʘʝʪ 8 ï 9 % ʥʘʩʝʣʝʥʠʷ. 

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ XX ʚʝʢʘ ʩʪʘʪʠ ʧʝʨʠʦʜʦʤ ʥʝʦʙʳʯʘʡʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ, ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ 

ʢʘʧʠʪʘʣʘ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʫʛʣʫʙʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ, 

ʩʦʟʜʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʥʘʟʳʚʘʝʪʩʷ ʛʣʦʙʘʣʠʟʘʮʠʝʡ. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʈ. 

ʈʦʙʝʨʪʩʦʥʘ ʛʣʦʙʘʣʠʟʘʮʠʷ - ʵʪʦ çʩʝʨʠʷ ʵʤʧʠʨʠʯʝʩʢʠ ʬʠʢʩʠʨʫʝʤʳʭ ʠʟʤʝʨʝʥʠʡ, 

ʨʘʟʥʦʨʦʜʥʳʭ, ʥʦ ʦʙʲʝʜʠʥʷʝʤʳʭ ʣʦʛʠʢʦʡ ʧʨʝʚʨʘʱʝʥʠʷ ʤʠʨʘ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝè. 

ʈʦʣʴ ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʘ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ 

ʧʝʨʝʦʮʝʥʠʪʴ. ɹʝʟ ʧʦʜʣʠʥʥʦʛʦ ʧʨʦʨʳʚʘ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʣʘ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʛʣʦʙʘʣʠʟʘʮʠʷ ʙʳʣʘ ʙʳ 

ʥʝʚʦʟʤʦʞʥʘ. ʂʦʥʪʝʡʥʝʨʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʩʪʘʣʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ 

ʦʩʥʦʚʦʡ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɿʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʝʪʝʨʧʝʣʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʀʟ ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʣʘ ʠʟ ʨʘʟʦʙʱʝʥʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʥʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ 

ʤʦʱʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʚʥʫʪʨʝʥʥʝʡ ʠʥʪʝʛʨʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʳʥʢʦʚ. 

ʄʠʨʦʚʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʙʝʟʫʩʣʦʚʥʦ, ʥʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʝʜʠʥʳʡ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ - ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. ɽʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʠ ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ, ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʤʠʨʘ ʜʘʣʝʢʦ ʥʝ ʦʜʠʥʘʢʦʚʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʦ 

ʤʠʨʦʚʦʤ ʪʨʘʥʩʧʦʨʪʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʢʘʢ ʦ ʩʠʩʪʝʤʝ, ʫʨʦʚʝʥʴ ʮʝʣʦʩʪʥʦʩʪʠ 

ʢʦʪʦʨʦʡ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʢ ʵʪʦʤʫ ʷʚʣʷʶʪʩʷ: ʨʘʩʪʫʱʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʛʨʫʟʦʚ ʚ ʩʠʩʪʝʤʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ, ʧʦʨʪʘʣʦʚ ʠ ʭʘʙʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
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ʬʦʨʤʠʨʫʶʪ ʝʜʠʥʫʶ ʛʣʦʙʘʣʴʥʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; ʠʥʪʝʛʨʘʮʠʷ 

ʫʩʣʫʛ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ 

ʧʝʨʝʚʦʟʦʢ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʠʟʥʝʩʘ, ʩʦʟʜʘʥʠʝ 

ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʭʦʣʜʠʥʛʦʚ; ʨʘʩʪʫʱʠʡ 

ʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ; 

ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʫʥʠʬʠʢʘʮʠʷ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʧʝʨʝʚʦʟʦʢ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ï ʠ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʫʟʦʚʳʭ 

ʘʚʠʘʣʠʥʠʡ ʦʙʝʩʧʝʯʠʣʠ ʥʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʛʨʫʟʦʧʦʪʦʢʦʚ 

ʨʝʛʫʣʷʨʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʕʪʦ ʩʜʝʣʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʦʩʪʨʦʝʥʠʝ 

ʛʣʦʙʘʣʴʥʳʭ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʩ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʩʦ 

ʩʪʘʙʠʣʴʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʆʙʦʨʦʪ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʩʦʩʪʘʚʣʷʝʪ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ 2,2 ʪʨʣʥ ʜʦʣʣ., ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 6,8% ʤʠʨʦʚʦʛʦ ɺɺʇ. 

ʇʨʠ ʵʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʶʪ. ʇʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʥʜʝʥʮʠʡ ʩʫʤʤʘʨʥʳʡ ʤʠʨʦʚʦʡ ʛʨʫʟʦʦʙʦʨʦʪ 

ʚʳʨʘʩʪʝʪ ʢ 2030 ʛ. ʥʘ 60% ʥʦ ʩʨʘʚʥʝʥʠʶ ʩ 2012 ʛ. ɿʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʦʙʲʝʤʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʫʚʝʣʠʯʘʪʩʷ ʚ ʯʝʪʳʨʝ ʨʘʟʘ, ʘ ʦʙʲʝʤʳ ʛʨʫʟʦʚʳʭ 

ʘʚʠʘʧʝʨʝʚʦʟʦʢ ʫʪʨʦʷʪʩʷ. 

ʉʪʦʣʴ ʚʳʩʦʢʠʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʝʪ ʚ 

ʨʘʟʚʠʪʠʠ ʛʣʦʙʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʨʷʜ ʧʨʦʙʣʝʤ, ʢ ʢʦʪʦʨʳʤ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ: ʥʘʨʘʩʪʘʶʱʠʡ ʜʝʬʠʮʠʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʘʟʦʚʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʡ ʟʘʧʘʟʜʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʦʩʪʘ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ ʪʨʘʥʩʧʦʨʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʪʦʚ ʩʭʦʜʠʪʩʷ ʚʦ 

ʤʥʝʥʠʠ, ʯʪʦ ʧʨʦʩʪʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʩʧʨʦʩʫ ʥʝʨʝʘʣʴʥʦ ʠ ʯʪʦ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʦʪʨʝʙʫʝʪ ʧʝʨʝʩʪʨʦʡʢʠ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ʛʣʦʙʘʣʴʥʦʡ  ʢʠʥʝʪʠʢʠ ʥʘ ʧʨʠʥʮʠʧʘʭ ʨʘʟʫʤʥʦʛʦ (si/mri) 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʧʨʦʧʫʩʢʥʳʭ ʠ ʧʨʦʚʦʟʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ; 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ʊʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ ʥʝʚʦʩʧʦʣʥʠʤʳʭ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʳʙʦʨ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʝʢʫʱʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʥʘʨʫʰʘʪ ʠʥʪʝʨʝʩʦʚ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ, 

ʧʦʣʦʞʝʥʘ ʚ ʦʩʥʦʚʫ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ; 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʧʦʛʨʘʥʠʯʥʳʭ ʠ 

ʪʘʤʦʞʝʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʝʜʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʠʟʥʝʩʘ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʧʦʣʦʞʝʥʠʷʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʪ.ʥ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʠʥʪʝʛʨʘʮʠʷ 

ʠ ʛʘʨʤʦʥʠʟʘʮʠʷ ʚ ʚʦʧʨʦʩʘʭ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʦʧʝʨʝʞʘʪʴ 

ʠʥʪʝʛʨʘʮʠʶ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ. 

ʈʝʰʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʢʘʢ ʠ ʚʝʩʴ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʠʨʦʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ 

ʫʩʠʣʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʜʝʡʩʪʚʫʶʱʠʭ ʚ 

ʨʘʤʢʘʭ ʆʆʅ, ʘ ʪʘʢʞʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʘʚʠʪʝʣʴʩʪʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʦʙʲʝʜʠʥʝʥʠʡ ʚʝʜʫʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. 
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, 

ʪʘʢʠʭ ʢʘʢ ʩʦʟʜʘʥʠʝ ʟʦʥʳ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ (ʥʘʧʨʠʤʝʨ, ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʘʷ 

ʟʦʥʘ ʩʚʦʙʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ï ʜʦʛʦʚʦʨ NAFTA), ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ (ʊʘʤʦʞʝʥʥʳʡ 

ʩʦʶʟ ʚ ʨʘʤʢʘʭ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ), ʦʙʱʝʛʦ ʨʳʥʢʘ 

(ʝʜʠʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ɹʝʣʦʨʫʩʩʠʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʈʦʩʩʠʠ), 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ) ʠ ʪ.ʜ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ - 

ʧʨʝʦʜʦʣʝʥʠʝ ʙʘʨʴʝʨʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʨʘʚʦʚʳʤʠ 

ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ 

ʚ ʨʝʛʠʦʥʘʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʛʣʫʙʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʨʝʛʠʦʥʝ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ: ʛʘʨʤʦʥʠʟʘʮʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʡ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʪʦʚʘʨʦʚ ʥʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʪʦʨʛʦʚʣʠ ʚ ʨʘʤʢʘʭ ʦʙʲʝʜʠʥʝʥʠʷ; ʫʩʪʨʘʥʝʥʠʝ ʧʨʘʚʦʚʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʙʘʨʴʝʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ; ʛʘʨʤʦʥʠʟʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ; ʚʟʘʠʤʥʦʝ ʦʪʢʨʳʪʠʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ 

ʨʳʥʢʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʩʪʨʘʥ ï ʯʣʝʥʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʦʙʱʝʩʪʚ [3]. 

ʉʪʨʘʥʳ ɽʚʨʦʩʦʶʟʘ, ʫʯʠʪʳʚʘʷ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʥʘʜʝʣʠʣʠ ɽʉ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʚ ʦʙʣʘʩʪʠ 

ʪʨʘʥʩʧʦʨʪʘ. ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʨʝʰʝʥʠʡ ɽʉ ʚ ʵʪʦʡ ʩʬʝʨʝ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ: 

ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʮʝʧʮʠʠ ʪʨʘʥʩʲʝʚʨʦʧʝʡʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʧʦʟʚʦʣʠʚʰʝʡ 

ʧʝʨʝʡʪʠ ʢ ʩʠʩʪʝʤʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʢʦʥʪʠʥʝʥʪʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ 

ɽʚʨʦʩʦʶʟʘ; ʨʝʰʝʥʠʝ ʦʙ ʦʪʢʨʳʪʠʠ ʨʳʥʢʦʚ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ; ʧʨʦʚʝʜʝʥʠʝ 

ʨʝʬʦʨʤʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʳʭ ʧʨʘʚʦʚʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʧʨʝʜʝʣʘʭ ɽʉ. ʉʚʝʨʭʟʘʜʘʯʘ ʨʝʬʦʨʤʳ ï 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʩʦʦʙʱʝʩʪʚʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ɽʉ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʩʦʦʙʱʝʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʘ NAFTA (ʉʐɸ, ʂʘʥʘʜʘ, ʄʝʢʩʠʢʘ) ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʧʦʵʪʘʧʥʦʡ ʣʠʢʚʠʜʘʮʠʝʡ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʪʦʨʛʦʚʣʶ ʪʦʚʘʨʘʤʠ ʙʳʣʠ ʩʥʷʪʳ 

ʚʟʘʠʤʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʜʦʧʫʩʢʫ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʯʠʢʦʚ ʥʘ ʨʳʥʢʠ ʪʨʝʭ 

ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʧʦ ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʝʨʝʚʦʟʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣ ʨʝʟʢʠʡ ʨʦʩʪ 

ʦʙʲʝʤʦʚ ʪʦʨʛʦʚʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ. ɿʘ ʧʝʨʚʳʝ ʧʷʪʴ ʣʝʪ ʜʝʡʩʪʚʠʷ 

ʩʦʛʣʘʰʝʥʠʷ ʦʙʲʝʤʳ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʤʝʞʜʫ ʪʨʝʤʷ ʩʪʨʘʥʘʤʠ 
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ʚʦʟʨʦʩʣʠ ʧʦʯʪʠ ʚʜʚʦʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʪʫʱʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʤ ʢʦʥʪʠʥʝʥʪʝ ʩʦʟʜʘʶʪʩʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʧʦʵʪʘʧʥʦʛʦ ʧʝʨʝʭʦʜʘ ʦʪ ʛʘʨʤʦʥʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʨʠʜʦʨʦʚ ʢ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʚʩʝʤʝʨʥʦʛʦ ʦʙʣʝʛʯʝʥʠʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʜʘʣʝʝ - ʢ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤʫ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʚ 

ʧʦʣʦʩʝ ʩʦʟʜʘʚʘʝʤʳʭ ʢʦʨʠʜʦʨʦʚ. 

ɺ ʨʘʤʢʘʭ ʉʦʜʨʫʞʝʩʪʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚ (ʉʅɻ) ʜʝʡʩʪʚʫʝʪ 

ʂʦʦʨʜʠʥʘʮʠʦʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʦʚʝʱʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚ ï ʫʯʘʩʪʥʠʢʦʚ ʉʅɻ (ʂʊʉ 

ʉʅɻ) ï ʦʨʛʘʥ, ʩʦʟʜʘʥʥʳʡ ʜʣʷ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʨʩʢʦʛʦ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʦʙʱʝʪʨʘʥʩʧʦʨʪʥʳʭ ʚʦʧʨʦʩʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʩʫʜʘʨʩʪʚ ʉʦʜʨʫʞʝʩʪʚʘ. 

ɺ ʩʦʩʪʘʚ ʂʊʉ ʉʅɻ ʚʭʦʜʷʪ ʤʠʥʠʩʪʨʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʨʫʛʠʭ 

ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʛʦʩʫʜʘʨʩʪʚ - ʫʯʘʩʪʥʠʢʦʚ 

ʉʅɻ. ɺ ʨʘʤʢʘʭ ʂʊʉ ʉʅɻ ʜʝʡʩʪʚʫʶʪ ʉʦʚʝʪ ʧʦ ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, 

ʩʦʚʝʪ ʤʦʨʩʢʦʛʦ ʠ ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʚʝʪ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, 

ʩʦʚʝʪ ʧʦ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʩʦʚʝʪ ʥʦ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʥʘʫʢʝ. 

ɿʘʜʘʯʘʤʠ ʂʊʉ ʉʅɻ ʷʚʣʷʶʪʩʷ: ʩʦʜʝʡʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʱʝʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ ï ʫʯʘʩʪʥʠʢʦʚ ʉʅɻ; ʩʦʜʝʡʩʪʚʠʝ 

ʨʘʟʚʠʪʠʶ ʤʦʨʩʢʦʛʦ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʡ ʠ 

ʧʨʦʛʨʘʤʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ; ʚʳʨʘʙʦʪʢʘ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʪʘʨʠʬʥʦʡ ʧʦʣʠʪʠʢʠ; ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʪʨʘʥʟʠʪʘ ʛʨʫʟʦʚ; ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ. 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʢʦʤʧʣʝʢʩ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʥ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʣʠʪʠʢʠ, 

ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ, ʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, 

ʨʘʟʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʭʘʨʘʢʪʝʨʘ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ 

ʷʚʣʷʶʪʩʷ: ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʠʤʝʶʱʠʝʩʷ ʚ ʩʦʩʪʘʚʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ; ʩʦʩʪʘʚ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ; ʯʠʩʣʦ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘʥʷʪʳʭ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ; 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʤʦʱʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʟʣʦʚ; ʨʘʟʤʝʨʳ ʠ ʧʨʦʚʦʟʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʘʨʢʘ (ʬʣʦʪʘ) ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ: ʦʙʲʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʪ.ʜ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʜʠʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʠʥʠʩʪʝʨʩʪʚʦʤ, ʭʦʪʷ 

ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʠʩʢʣʶʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚ ʂʠʪʘʝ ʠ ʚ ʀʥʜʠʠ ʫʧʨʘʚʣʝʥʠʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʦʙʦʩʦʙʣʝʥʦ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚ). 

ʇʦʜ ʟʦʥʘʣʴʥʳʤʠ ʧʦʥʠʤʘʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʝ ʩʦʚʧʘʜʘʶʱʝʡ ʩ 
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ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʜʠʥʠʮʝʡ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʪʨʫʢʪʫʨʳ. 

ɿʦʥʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ: ʚ ʮʝʣʷʭ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʩʚʦʝʥʠʷ ʫʜʦʙʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ; ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʫʭʦʧʫʪʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ (ʝʚʨʦʧʝʡʩʢʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʢʦʨʠʜʦʨʳ, ʊʨʘʥʩʩʠʙʠʨʩʢʠʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ ʚ ʈʦʩʩʠʠ); ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʨʝʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʟʦʥʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ - 

ʢʦʦʨʜʠʥʘʮʠʷ ʫʩʠʣʠʡ ʠ ʜʦʩʪʠʞʝʥʠʝ ʙʘʣʘʥʩʘ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. 

ɺʠʜʳ ʪʨʘʥʩʧʦʨʪʘ (transpon modes) ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ 

ʨʘʟʚʠʚʘʣʠʩʴ ʥʝʟʘʚʠʩʠʤʦ. ʀʩʭʦʜʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʠʭ ʦʙʦʩʦʙʣʝʥʠʷ ʩʪʘʣʠ: 

ʦʯʝʚʠʜʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ: ʦʪʨʘʩʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʢʘʞʜʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ 

ʠʤʝʝʪ ʩʚʦʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ); 

ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ (ʢʘʞʜʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʚʦʝʡ 

ʩʠʩʪʝʤʦʡ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʫʨʦʚʥʝ); ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʩʪʫʧʘ ʥʘ ʨʳʥʦʢ ʠ ʪ.ʜ. ʈʘʟʦʙʱʝʥʥʦʩʪʴ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʫʛʣʫʙʣʷʣʘʩʴ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʊʦʣʴʢʦ ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX ʚ., ʙʣʘʛʦʜʘʨʷ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʨʘʟʚʠʪʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʤʝʞʚʠʜʦʚʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, 

ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʪʨʘʥʩʧʦʨʪʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ (rail transport); ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ 

(maritime transport); ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ (inland water transport); 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ (road transpoit); ʚʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ (airtransport); 

ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ (pipeline transport). 

ɺʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʠʥʦʛʜʘ ʧʦʜʨʘʟʜʝʣʷʶʪ: ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʚ 

ʢʦʪʦʨʦʡ ʦʥʠ ʜʝʡʩʪʚʫʶʪ, - ʥʘ ʥʘʟʝʤʥʳʡ (ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʠ 

ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ), ʚʦʜʥʳʡ (ʤʦʨʩʢʦʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ) ʠ 

ʚʦʟʜʫʰʥʳʡ; ʧʦ ʤʝʩʪʫ ʚ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʞʚʠʜʦʚʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ï ʥʘ ʤʝʞʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ (ʤʦʨʩʢʦʡ ʠ ʚʦʟʜʫʰʥʳʡ) ʠ ʚʥʫʪʨʝʥʥʠʡ 

(ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ, ʚʥʫʪʨʝʥʥʠʡ ʚʦʜʥʳʡ, ʪʨʫʙʦʧʨʦʚʦʜʥʳʡ). 

ɽʕʂ ʆʆʅ ʧʨʠ ʘʥʘʣʠʟʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ 

ʢʦʥʪʠʥʝʥʪʝ ʚʢʣʶʯʘʝʪ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʘʢʞʝ ʤʦʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʛʨʫʟʦʚ ʤʝʞʜʫ 

ʝʚʨʦʧʝʡʩʢʠʤʠ ʧʦʨʪʘʤʠ (short-sea shipping). 

ʅʘʨʷʜʫ ʩ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʵʣʝʤʝʥʪʳ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

ɻʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪ (urban transport) ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʤʝʱʝʥʠʝ ʣʶʜʝʡ ʠ ʛʨʫʟʦʚ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʦʚ ʠ ʚ 

ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ. 
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ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʳʯʥʦ 

ʫʜʝʣʷʝʪʩʷ ʝʛʦ ʧʘʩʩʘʞʠʨʩʢʦʡ ʢʦʤʧʦʥʝʥʪʝ, ʧʦʩʢʦʣʴʢʫ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʧʦʜʚʠʞʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʡ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʛʨʫʟʦʚʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʛʦʨʦʜʘ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʶ 

ʩʧʝʮʠʬʠʢʫ. ʆʥʘ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʧʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʫʯʝʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʠ ʜʦʨʦʛ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʳʢʦʚʢʠ 

ʚʭʦʜʷʱʠʭ, ʚʥʫʪʨʝʥʥʠʭ ʠ ʠʩʭʦʜʷʱʠʭ ʛʨʫʟʦʧʦʪʦʢʦʚ ʛʦʨʦʜʘ, ʥʘ ʦʩʥʦʚʝ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʨʤʠʥʘʣʦʚ, ʩʢʣʘʜʦʚ, ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ ʠ ʪ.ʜ. 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ (on-site transport, industrial transport) ï ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʤʝʭʘʥʠʟʤʦʚ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʫʪʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝʪʨʘʥʩʧʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɺ ʩʦʩʪʘʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʭʦʜʷʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʚʥʫʪʨʠʟʘʚʦʜʩʢʠʝ 

ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʘ ʪʘʢʞʝ 

ʢʦʥʚʝʡʝʨʳ, ʪʨʘʥʩʧʦʨʪʝʨʳ, ʢʘʥʘʪʥʳʝ ʜʦʨʦʛʠ ʠ ʪ.ʧ.), ʘ ʪʘʢʞʝ ʚʥʝʟʘʚʦʜʩʢʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʥʝʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ - ʥʘʧʨʠʤʝʨ, ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ, 

ʩʦʝʜʠʥʷʶʱʘʷ ʧʦʨʪ ʩ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʵʪʦʤʫ 

ʧʨʝʜʧʨʠʷʪʠʶ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʝʛʦ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʛʦʨʦʜʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʯʠʩʣʫ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ (ʨʠʩʫʥʦʢ 1), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʠʤʝʶʪ: 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ (ʛʦʨʦʜʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ); 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʝʜʠʥʩʪʚʘ (ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʜʝʥʠʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʫʧʨʘʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ); ʝʜʠʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ (ʵʣʝʤʝʥʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʫʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʫʨʦʚʥʷ, ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ï ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ). 

ʂʦʨʧʦʨʘʪʠʚʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʠʩʪʝʤʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ. ʉʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʥʝʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʙʠʟʥʝʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʪʦʨʳʤʠ ʥʘʮʝʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʟʠʮʠʡ ʥʘ 

ʨʳʥʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. ʇʨʦʠʟʚʦʜʠʤʳʝ ʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳ, ʘ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʜʦʣʞʥʘ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ. 
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ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʙʠʨʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʮʝʣʝʚʳʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʫʧʧʠʨʦʚʢʘ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ 

 

ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʬʠʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦʨʛʦʚʣʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʪ.ʧ. ʆʨʛʘʥʠʟʘʮʠʷ, 

ʫʧʨʘʚʣʝʥʠʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʪʘʢʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʧʦʜʯʠʥʝʥʳ ʥʫʞʜʘʤ ʧʨʦʬʠʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʧʨʠʥʦʩʷʱʠʭ ʧʨʠʙʳʣʴ. ɺ ʩʪʨʫʢʪʫʨʝ ʧʨʝʜʧʨʠʷʪʠʷ ʪʘʢʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʮʝʥʪʨʳ ʠʟʜʝʨʞʝʢ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʂʆʅʎɽʇʎʀʗ ʀɿʋʏɽʅʀʗ ʊʈɸʅʉʇʆʈʊʅʆʁ ʊɽʃɽʄɸʊʀʂʀ 

 

ʇʫʟʘʢʦʚ ɸ.ɺ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

 çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʊʝʣʝʤʘʪʠʢʘ ï ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ 

ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʘʚʪʦʤʦʙʠʣʝ [1, 2, 3]. ʆʩʥʦʚʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʫʛ ʷʚʣʷʶʪʩʷ ʥʘʚʠʛʘʮʠʷ, ʫʜʘʣʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʧʘʨʢʦʤ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʬʫʥʢʮʠʠ, ʩʚʷʟʴ ʠ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʝʣʝʤʘʪʠʢʘ ʥʘʭʦʜʠʪ ʦʩʥʦʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʫʚʝʣʠʯʠʪʴ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʚʠʞʝʥʠʷ, ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙʦʢ ʥʘ ʜʦʨʦʛʘʭ, ʩʥʠʟʠʪʴ ʚʳʙʨʦʩʳ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ: 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ (ʙʦʨʪʦʚʦʡ), ʛʨʫʧʧʦʚʦʡ (ʢʦʨʧʦʨʘʪʠʚʥʳʡ) ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ 

(ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʋʨʦʚʥʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ 
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ʅʘ ʢʘʞʜʦʤ ʠʟ ʫʨʦʚʥʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ ʠ 

ʧʝʨʚʠʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ. ʂʦʥʮʝʧʮʠʷ 

ʠʟʫʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ: 

 ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʧʨʠʥʮʠʧʦʤ ʜʝʡʩʪʚʠʷ ʜʘʪʯʠʢʦʚ 

ʫʩʪʨʦʡʩʪʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ; 

 ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

(ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʝʰʝʭʦʜʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʠʟʤʝʥʝʥʠʝ ʟʘʛʨʫʟʢʠ 

ʛʨʫʟʦʚʳʭ ʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪ. ʧ.); 

 ʩʨʘʚʥʝʥʠʝ ʜʘʪʯʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦ 

ʢʨʠʪʝʨʠʷʤ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ. 

ʂ ʙʦʨʪʦʚʦʤʫ ʫʨʦʚʥʶ ʦʪʥʦʩʠʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʘʷ (ʫʜʘʣʝʥʥʘʷ) ʜʠʘʛʥʦʩʪʠʢʘ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ (ʦʭʨʘʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ), ʩʠʩʪʝʤʘ ʕʈɸ-ɻʃʆʅɸʉʉ (ʵʢʩʪʨʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʨʠ ʘʚʘʨʠʷʭ), 

ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʦʙʠʣʷ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʚʦʜʠʪʝʣʷ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʚʦʞʜʝʥʠʷ (ʩʪʨʘʭʦʚʘʷ ʪʝʣʝʤʘʪʠʢʘ). 

ɺ ʩʦʩʪʘʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʠʛʥʘʣʠʟʘʮʠʡ ʠ ʦʭʨʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʭʦʜʷʪ 

ʜʘʪʯʠʢʠ ʫʜʘʨʘ, ʜʘʪʯʠʢ ʥʘʢʣʦʥʘ (ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʚ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ), ʜʘʪʯʠʢʠ 

ʦʙʲʝʤʘ ʠ ʪ. ʜ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʛʥʘʣʠʟʘʮʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʦʜʫʣʴ ʪʝʣʝʤʘʪʠʢʠ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʣʘʛʦʜʘʨʷ 

GPS-ʧʨʠʝʤʥʠʢʫ ʠ ʧʝʨʝʜʘʪʴ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ ʘʚʪʦʚʣʘʜʝʣʴʮʫ ʧʦʩʨʝʜʩʪʚʦʤ GSM-

ʩʚʷʟʠ. ʀʟʫʯʝʥʠʝ ʨʘʙʦʪʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʩʪʝʥʜʝ ʪʨʝʥʘʞʝʨʝ çɸʚʪʦʤʦʙʠʣʴʥʳʡ ʦʭʨʘʥʥʳʡ ʢʦʤʧʣʝʢʩè [4]. 

ʋʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʠ ʧʝʨʝʜʘʶʪ ʜʘʥʥʳʝ ʦʙ ʘʚʪʦʤʦʙʠʣʝ 

ʥʘʟʳʚʘʶʪʩʷ ʪʝʣʝʤʘʪʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɹʦʨʪʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ 

ʚʩʪʨʦʝʥʥʳʡ ʤʦʜʫʣʴ ɻʃʆʅɸʉʉ/GPS, GSM-ʤʦʜʝʤ, ʘ ʪʘʢʞʝ ʜʚʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʠ 

ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ. ʉʦʙʨʘʥʥʳʝ ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ 

ʜʦʩʪʫʧʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪ 

ʢʘʨʪʦʯʢʫ ʘʚʪʦʚʣʘʜʝʣʴʮʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ [5, 6, 7]. 

ʋʩʪʨʦʡʩʪʚʦ ʨʝʛʠʩʪʨʠʨʫʝʪ ʤʘʨʰʨʫʪ ʠ ʩʢʦʨʦʩʪʴ ʥʘ ʝʛʦ ʫʯʘʩʪʢʘʭ, ʦʮʝʥʠʚʘʝʪ 

ʜʠʥʘʤʠʢʫ ʜʚʠʞʝʥʠʷ ʠ ʚʨʝʤʷ ʧʨʦʩʪʦʷ. ʀʟ ʚʩʝʭ ʵʪʠʭ ʜʘʥʥʳʭ ʟʘʪʝʤ ʬʦʨʤʠʨʫʝʪʩʷ 

ʨʷʜ ʦʪʯʝʪʦʚ. ɺ ʥʠʭ ʤʦʞʥʦ ʫʟʥʘʪʴ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʚʳʰʝʥʠʡ ʩʢʦʨʦʩʪʥʦʛʦ 

ʨʝʞʠʤʘ ʩ ʫʢʘʟʘʥʠʝʤ ʤʝʩʪ ʥʘ ʢʘʨʪʝ, ʢʦʣʠʯʝʩʪʚʝ ʨʝʟʢʠʭ ʤʘʥʝʚʨʦʚ (ʨʘʟʛʦʥ, 

ʪʦʨʤʦʞʝʥʠʝ, ʙʦʢʦʚʳʝ ʫʩʢʦʨʝʥʠʷ) ʠ ʢʦʣʠʯʝʩʪʚʝ ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʙʳʣʦ 

ʙʳ ʩʵʢʦʥʦʤʠʪʴ ʧʨʠ ʙʦʣʝʝ ʘʢʢʫʨʘʪʥʦʤ ʩʪʠʣʝ ʚʦʞʜʝʥʠʷ. ʇʦ ʠʪʦʛʘʤ ʧʦʝʟʜʢʠ 

ʩʠʩʪʝʤʘ ʩʪʘʚʠʪ ʚʦʜʠʪʝʣʶ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʟʘ ʘʢʢʫʨʘʪʥʦʩʪʴ ʚʦʞʜʝʥʠʷ. 

ʉʭʦʞʠʤ ʦʙʨʘʟʦʤ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʠʩʪʝʤʘ ʕʈɸ-ɻʃʆʅɸʉʉ, ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʠʤʝʝʪ ʘʢʩʝʣʝʨʦʤʝʪʨ ʜʣʷ ʬʠʢʩʘʮʠʠ ʤʦʤʝʥʪʘ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ. 

ɻʨʫʧʧʦʚʦʡ (ʢʦʨʧʦʨʘʪʠʚʥʳʡ) ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʠ ʛʨʫʟʦʚʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʘʚʪʦʤʦʙʠʣʷʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʚʷʟʴʶ ʬʦʨʤʘʪʘ WLAN [8]. 
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ʇʨʠʤʝʨ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʦʛʦ ʩʪʝʥʜʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. ʉʪʝʥʜ ʧʦʟʚʦʣʷʝʪ 

ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʙʦʪʫ ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʠ ʜʘʪʯʠʢʘ ʥʘʛʨʫʟʢʠ ʥʘ ʦʩʴ. 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʝʥʜ çʊʨʘʥʩʧʦʨʪʥʘʷ ʪʝʣʝʤʘʪʠʢʘè ÈTechnoton 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʪʯʠʢʦʚ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʜʘʪʯʠʢʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʩʥʘʱʘʶʪ ʜʘʪʯʠʢʘʤʠ ʜʘʚʣʝʥʠʷ ʚ ʰʠʥʘʭ 

[10], ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʛʨʫʟʘ (ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʩʦʩʪʦʷʥʠʷ 

ʘʛʨʝʛʘʪʦʚ. 
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ʈʠʩʫʥʦʢ 3 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʪʯʠʢʦʚ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʘʪʯʠʢʠ 

ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʨʘʟʥʳʭ ʪʠʧʦʚ (ʨʠʩʫʥʦʢ 4) ʠ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʭ ʩʨʘʚʥʝʥʠʝ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʧʣʘʥʝ ʪʦʯʥʦʩʪʠ ʧʦʢʘʟʘʥʠʡ, ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʦʪ ʚʟʣʦʤʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ [9]. 

 
ʈʠʩʫʥʦʢ 4 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʠ ʥʘʣʠʯʠʷ ʛʨʫʟʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʢʪʠʚʥʳʤ ʧʝʨʝʭʦʜʦʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʧʣʦʤʙ (ʕʇ) ï ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʣʫʯʘʝʚ ʧʦʜʜʝʣʢʠ ʟʘʧʦʨʥʦ-ʧʣʦʤʙʠʨʦʚʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʩʢʨʳʪʠʷ ʧʣʦʤʙ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʛʨʫʟʦʚ [11]. 
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ʈʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʜʘʪʯʠʢʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʚ ʥʝʛʦ ʚʭʦʜʷʪ ʜʘʪʯʠʢʠ 

ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʧʝʰʝʭʦʜʥʳʭ ʧʦʪʦʢʦʚ (ʜʝʪʝʢʪʦʨʳ ʪʨʘʥʩʧʦʨʪʘ) [2, 3, 

12]. 

ʈʘʟʣʠʯʘʶʪ ʜʝʪʝʢʪʦʨʳ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʜʝʪʝʢʪʦʨʳ ʠ 

ʜʝʪʝʢʪʦʨʳ ʠʟʣʫʯʝʥʠʷ (ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ, ʠʥʬʨʘʢʨʘʩʥʳʝ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ, 

ʘʢʫʩʪʠʯʝʩʢʠʝ ʠ ʚʠʜʝʦʜʝʪʝʢʪʦʨʳ). ʅʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʆɻʋ ʧʨʦʚʦʜʷʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʜʝʪʝʢʪʦʨʘ, ʨʘʟʤʝʱʝʥʥʦʛʦ ʥʘ ʪʝʣʝʩʢʦʧʠʯʝʩʢʦʡ 

ʰʪʘʥʛʝ, ʧʦʟʚʦʣʷʶʱʝʡ ʨʘʟʤʝʩʪʠʪʴ ʢʘʤʝʨʫ ʥʘ ʚʳʩʦʪʝ ʜʦ 6 ʤʝʪʨʦʚ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʦʨʦʞʥʘʷ ʤʝʪʝʦʩʪʘʥʮʠʷ (ɸɼʄʉ) ï ʪʝʭʥʠʯʝʩʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʥʘʙʦʨʘ ʜʘʪʯʠʢʦʚ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʦʨʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [13, 14]. 

ɸɼʄʉ ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ: ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ; ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ; ʪʝʤʧʝʨʘʪʫʨʫ ʪʦʯʢʠ ʨʦʩʳ; ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ; 

ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ; ʥʘʣʠʯʠʝ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ; 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʫʶ ʜʘʣʴʥʦʩʪʴ ʚʠʜʠʤʦʩʪʠ; ʪʦʣʱʠʥʫ ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʦʢʨʳʪʠʠ; 

ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ (ʩʫʭʦʝ, ʚʣʘʞʥʦʝ, ʣʝʜ, ʩʥʝʛ, ʠʥʝʡ); ʪʝʤʧʝʨʘʪʫʨʫ 

ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʜʦʨʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; ʥʘʣʠʯʠʝ ʥʘ ʜʦʨʦʞʥʦʤ ʧʦʢʨʳʪʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʪʠʚʦʛʦʣʦʣʝʜʥʳʭ ʨʝʘʛʝʥʪʦʚ. 

ʇʦʜʩʯʝʪ ʧʘʩʩʘʞʠʨʦʚ ʤʘʨʰʨʫʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʄʊʉ) ʤʦʞʥʦ 

ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ [15, 16]: 

 ʤʦʥʠʪʦʨʠʥʛ ʦʜʠʥʦʯʥʳʭ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʙʦʨʪʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ; 

 ʤʦʥʠʪʦʨʠʥʛ ʦʙʱʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʦʜʩʯʝʪ ʦʩʥʦʚʘʥ ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ ʦʜʠʥʦʯʥʳʭ 

ʧʘʩʩʘʞʠʨʦʚ, ʚʦ ʚʪʦʨʦʤ ï ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʫʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʣʠʙʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʪʯʠʢʦʚ ʫʯʝʪʘ ʧʘʩʩʘʞʠʨʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

 
ʈʠʩʫʥʦʢ 5 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʪʯʠʢʦʚ ʫʯʝʪʘ ʧʘʩʩʘʞʠʨʦʚ 

 




























































































