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of the municipality) 

ɽ. ɺ. ʈʦʞʢʦʚ ɽ. V. Rozhkov 

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 

Ural State University  

of  Economics 

Ekaterinburg 

ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʦʤ ʩʜʝʣʘʥʘ ʧʦ-

ʧʳʪʢʘ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚ ʛʦʨʦʜʝ ʇʝʨʤʠ. ɸʚʪʦʨʦʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʧʨʠʤʝʨʳ ʢʘʢ ʠʤʝʥʥʦ ʧʨʦʚʦʜʠʪʩʷ 

ʟʘʤʝʱʝʥʠʝ ʠʤʝʶʱʝʛʦʩʷ ʵʣʝʢʪʨʦ-

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʥʦʚʳʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʚʠʜ. ʋʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘ-

ʚʘʪʴ ʙʝʩʧʠʣʦʪʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʡ (ʘʚʪʦ-

ʤʦʙʠʣʴʥʳʡ), ʪʘʢ ʠ ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʦ-

ʚʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ (ʚʦʟʜʫʰ-

ʥʳʡ). ʇʦʢʘʟʘʥ ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʚ 

ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʨʘʤʢʘʭ ʠʟʤʝʥʝʥʠʷ ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ 

ʇʝʨʤʠ. 

In the article, the author at-

tempted to substantiate the need for the 

development of public transport in the 

city of Perm. The author presents ex-

amples of how to replace the existing 

electric transport with a new, innova-

tive form. The need to create un-

manned public transport, both tradi-

tional (automobile) and based on new 

digital technologies (air), is indicated. 

The author's personal contribution to 

the substantiation of the development 

of transport as part of the change in 

the socio-economic program for the 

development of the city of Perm is 

shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ, 

ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʮʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ, ʤʫʥʠʮʠʧʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʙʝʩʧʠʣʦʪʥʳʡ 

ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

Keywords: digitalization, digital 

technologies, digital economy, munic-

ipality, unmanned public transport. 

ɺʚʝʜʝʥʠʝ 

ɺʦ ʚʩʸʤ ʤʠʨʝ ʫʯʸʥʳʝ ʚʩʸ ʯʘʱʝ ʩʪʘʣʠ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʙʫʜʫʱʝʝ ʯʝʣʦʚʝʯʝ-

ʩʪʚʘ ʬʦʨʤʠʨʫʝʪʩʷ ʫʞʝ ʩʝʛʦʜʥʷ, ʘ ʤʠʨʦʚʦʡ ʪʨʝʥʜ, ʚʟʷʪʳʡ ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ ʥʘ 

ʮʠʬʨʦʚʠʟʘʮʠʶ ʵʢʦʥʦʤʠʢʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʩʪʫʧʣʝʥʠʷ ʧʨʝʜʧʨʠ-

ʷʪʠʡ ʨʘʟʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʫʪʴ ʮʠʬʨʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ [1]. ʎʠʬʨʦʚʘʷ 
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ʵʢʦʥʦʤʠʢʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ ʥʦʚʳʭ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʟʘʪʨʘʛʠʚʘʷ ʧʨʠ 

ʵʪʦʤ ʚʩʝ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʦʚʘʷ çʚʦʣʥʘè 

çʮʠʬʨʦʚʳʭ ʨʝʚʦʣʶʮʠʦʥʝʨʦʚè ʠ çʮʠʬʨʦʚʳʭè ʩʪʘʨʪʘʧʦʚ ʤʝʥʷʝʪ ʦʙʣʠʢ ʫʩʪʦʷʚ-

ʰʠʭʩʷ ʦʪʨʘʩʣʝʡ ʟʘ ʩʯʸʪ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [2]. ɸ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʦʚʦʡ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʝʡ ʥʝ ʙʫʜʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʠʤʫʣʠʨʫʶʱʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʢʘʢ ʚ ʮʝʣʦʤ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʚ ʩʪʦʨʦʥʫ ʦʪʨʘʩʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ 

[3, ʉ. 7]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʜʦʣʞʥʦ ʚʥʝʜʨʷʪʴʩʷ ʥʘ ʨʘʟ-

ʥʳʭ ʫʨʦʚʥʷʭ ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʶʜʞʝʪʦʚ, ʠ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʚ 2021 ʛʦʜʫ ʘʚʪʦʨ ʩʪʘʪʴʠ ʦʙʲʷʩʥʷʣ ʨʫʢʦʚʦʜʩʪʚʫ ʇʝʨʤ-

ʩʢʦʛʦ ʢʨʘʷ, ʢʦʛʜʘ ʫʯʘʩʪʚʦʚʘʣ ʚ ʢʦʥʢʫʨʩʝ ʥʘ ʚʳʩʰʫʶ ʨʫʢʦʚʦʜʷʱʫʶ ʤʫʥʠʮʠʧʘʣʴ-

ʥʫʶ ʜʦʣʞʥʦʩʪʴ ï ʤʵʨʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜ ʇʝʨʤʴ. ɸʚʪʦʨʦʤ ʙʳʣʠ 

ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʦ ʇʨʦʛʨʘʤʤʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʛʦʨʦʜʘ ʇʝʨʤʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɻʦʨʦʜʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ï ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʦʪʨʘʩʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʫʩʣʫʛʠ ʧʦ ʧʝʨʝʚʦʟʢʝ ʣʶʜʝʡ ʧʦ ʤʘʨʰ-

ʨʫʪʘʤ, ʢʦʪʦʨʳʝ ʧʝʨʝʚʦʟʯʠʢ ʟʘʨʘʥʝʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʜʦʚʦʜʷ ʜʦ ʦʙʱʝʛʦ ʩʚʝʜʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ, ʨʘʟʤʝʨ ʠ ʬʦʨʤʫ ʦʧʣʘʪʳ, ʛʘʨʘʥʪʠʨʫʷ ʨʝʛʫʣʷʨʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʥʝʠʟʤʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʧʘʩʩʘʞʠʨʦʚ [4]. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʛʦʨʦʜʘ 

ʇʝʨʤʠ ʦʩʥʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʟʘʜʘʯʘʭ ʧʦ ʨʘʟ-

ʚʠʪʠʶ ʛʦʨʦʜʘ. ʅʦ ʤʫʥʠʮʠʧʘʣʠʪʝʪ ʨʘʟʚʠʚʘʝʪʩʷ, ʩʪʨʦʠʪʩʷ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ, ʫʜʘ-

ʣʸʥʥʳʝ ʨʘʡʦʥʳ ʠ ʤʠʢʨʦʨʘʡʦʥʳ. ɽʩʣʠ ʛʦʨʦʜ ʇʝʨʤʴ ʩʪʨʝʤʠʪʩʷ ʩʪʘʪʴ çʋʤʥʳʤ ʛʦ-

ʨʦʜʦʤè, ʫʯʘʩʪʚʫʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤ ʬʝʜʝʨʘʣʴʥʳʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ, ʪʦ ʥʝ ʥʘʜʦ ʟʘʙʳʚʘʪʴ ʠ ʦ ʨʘʟʚʠʪʠʝ ʦʙʱʝ-

ʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʞʝ ʫʯʘʩʪʚʫʷ ʚ ʨʘʟʣʠʯʥʳʭ ʅʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʠ 

ʧʨʦʝʢʪʘʭ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʦʨʦʜʝ ʇʝʨʤʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʚʠʛʘʪʝʣʠ ʜʣʷ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʩʘʤʦʣʸʪʘ SSJ-100, ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʨʦʩ-

ʩʠʡʩʢʠʭ ʚʝʨʪʦʣʸʪʦʚ ʠ ʨʫʢʦʚʦʜʩʪʚʫ ʛʦʨʦʜʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʧʦʣʥʝ ʧʦ ʩʠʣʘʤ ʦʨ-

ʛʘʥʠʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʩ ʫʯʸʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ IT-ʢʦʤʧʘʥʠʷʤʠ ʧʦ ʩʦʟʜʘ-

ʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ - ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ. ʇʫʩʪʴ ʜʘʞʝ ʵʪʠ ʘʧʧʘʨʘʪʳ ʙʫʜʫʪ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ ʠ 

ʣʝʪʘʪʴ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ ʇʝʨʤʠ ʠ ʥʘ ʧʝʨʚʦʝ ʚʨʝʤʷ, ʥʘ ʥʝʜʘʣʸʢʠʝ ʨʘʩʩʪʦʷʥʠʷ (ʥʘʧʨʠ-

ʤʝʨ, ʯʝʨʝʟ ʨ. ʂʘʤʘ, ʩ ʦʜʥʦʛʦ ʙʝʨʝʛʘ ʥʘ ʜʨʫʛʦʡ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠ ʦʯʝʨʝʜʥʦʤ ʨʝʤʦʥʪʝ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʤʦʩʪʘ ʠʣʠ ʢʦʛʜʘ ʥʘʯʥʸʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʪʨʝʪʴʝʛʦ ʤʦʩʪʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʪʨʦʣʷ ʟʘ ʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʚ ʨʝʞʠʤʝ 

çʦʥ-ʣʘʡʥè ʩ ʣʶʙʦʡ ʪʦʯʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩ ʣʶʙʦʡ ʚʳʩʦʪʳ ʢʘʢ ʜʣʷ ʩʪʨʦʠʪʝʣʝʡ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʛʦʨʦʜʘ ʠ ʚʩʝʭ 

ʞʠʪʝʣʝʡ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ). 
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ʂʨʦʤʝ ʪʦʛʦ, ʙʝʩʧʠʣʦʪʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʈʠʩʫʥʦʢ 1) ʚʧʦʣʥʝ ʤʦ-

ʞʝʪ ʟʘʤʝʥʠʪʴ ʘʚʪʦʙʫʩʥʳʡ ʧʘʨʢ ʠ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ. 

 

 

ʈʠʩʫʥʦʢ 1. ɹʝʩʧʠʣʦʪʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʄʝʪʦʜʠʢʘ 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʟʠʮʠʷʤ [5]: 

ï ʆʙʲʝʢʪʠʚʥʦʩʪʴ. ɺ ʨʘʤʢʘʭ ʤʝʪʦʜʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʠ ʙʘʣʣʴʥʳʭ ʦʮʝʥʦʢ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ 

ʦʮʝʥʢʠ; 

ï ʀʟʙʠʨʘʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʙʦʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʣʝʜʫʝʪ ʫʯʠʪʳ-
ʚʘʪʴ ʠʭ ʟʥʘʯʝʥʠʷ ʠ ʚʘʞʥʦʩʪʴ; 

ï ʂʦʤʧʣʝʢʩʥʦʩʪʴ. ʈʘʩʯʸʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʨʦʝʥ 
ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ, ʥʦ ʠ ʧʦʟʚʦʣʠʣ 

ʚʳʷʚʠʪʴ ʨʝʟʝʨʚʳ, ʦʪʨʘʞʘʣ ʢʦʥʢʨʝʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ; 

ï ʉʠʩʪʝʤʥʦʩʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ, ʦʮʝʥʠʚʘʶʱʫʶ ʦʪʜʝʣʴʥʦ 
ʢʘʞʜʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʩʧʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʠʭ ʦʙʱʝʡ ʚʟʘ-

ʠʤʦʩʚʷʟʠ [5]. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʢʘʢʠʝ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ, ʢʘʢʠʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ ʷʚʣʷ-

ʶʪʩʷ ʪʦʯʢʘʤʠ ʨʦʩʪʘ ʚ ʧʨʦʮʝʩʩʘʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʦ-

ʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʛʦ-

ʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʇʨʠ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʤ ʧʦʜʭʦʜʝ ʚʳʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ, ʟʘʪʝʤ 

ʮʝʣʴ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʨʝʰʝʥʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʜʘʯʠ ʝʸ ʨʝʰʝʥʠʷ. ʅʘ ʦʩʥʦʚʘ-

ʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʠʤʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʝʸ ʨʝʘʣʠʟʘʮʠʠ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʙʶʜʞʝʪʥʳʤʠ ʨʘʩʭʦ-

ʜʘʤʠ. ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʙʫʜʝʪ ʢʦʥʪʨʦʣʴ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ 

ʇʝʨʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʛʦʨʦʜʩʢʠʭ ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ ʠ ʫʩʣʫʛ ʩʦʟʜʘʥ-

ʥʳʭ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ ʩʠʩʪʝʤʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʪʴ ʠʥʪʝʨʝʩʘʤ ʠ ʟʘʧʨʦʩʘʤ ʞʠʪʝʣʝʡ ʇʝʨʤʠ. ɼʣʷ ʵʪʦʡ ʨʘʙʦʪʳ, ʚ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʛʦʨʦʜ ʇʝʨʤʴ ʧʨʠʚʣʝʢʘʶʪʩʷ ʯʘʩʪʥʳʝ ʢʦʤʧʘʥʠʠ ʩʦʟʜʘʶʱʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ, ʫʥʠʚʝʨʩʠʪʝʪʳ (ʚ ʪ.ʯ. IT-ʫʥʠʚʝʨʩʠʪʝʪ), ʪʝʭʥʦ-

ʧʘʨʢʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʮʝʥʪʨʳ ʫʩʣʫʛ ʜʣʷ 

ʙʠʟʥʝʩʘ ʠ ʪ.ʜ. [4].  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʝ ʧʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜ 

ʇʝʨʤʴ, ʘʚʪʦʨ, ʩʚʸʣ ʠʭ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ɺ ʪʘʙʣʠʮʝ 1 ʫʢʘʟʘʥʳ ʜʘʥʥʳʝ ʧʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. 

ʊʘʙʣʠʮʘ 1. ʊʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜ ʇʝʨʤʴ 

(ʥʘ 01.01.2020 ʛʦʜʘ)*[6] 

 ̄

ʧ/ʧ 

ʂʘʪʝʛʦʨʠʠ ʈʝʝʩʪʨ 

ʠʤʫʱʝʩʪʚʘ 

ʇʦʢʘʟʘʪʝʣʠ ɹʘʣʘʥʩʦʚʘʷ 

ʩʪʦʠʤʦʩʪʴ 

1 ɼʚʠʞʠʤʦʝ 

ʠʤʫʱʝʩʪʚʦ 

ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ 

813 ʝʜ. 7 530 ʤʣʥ. ʨʫʙ. 

ʇʨʦʯʝʝ ʜʚʠʞʠʤʦʝ ʠʤʫ-

ʱʝʩʪʚʦ 

2 543 ʝʜ. 

* - ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ ʇʝʨʤʴʩʪʘʪʘ [6].  

ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʜʘʥʥʳʝ ʧʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʛʦʨʦʜ ʇʝʨʤʴ ʧʦ ʥʝʜʚʠʞʠʤʦʤʫ ʠʤʫʱʝʩʪʚʫ ʚ ʚʠʜʝ ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ (813 ʝʜʠʥʠʮ) ʠ ʧʨʦʯʝʛʦ ʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 2 543 

ʝʜʠʥʠʮʳ ʦʙʱʝʡ ʙʘʣʘʥʩʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ ʥʘ 01.01.2020 ʛʦʜʘ ʚ 7530 ʤʣʥ. ʨʫʙ.  

ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʪʨʘʤʚʘʠ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʙʘʣʘʥʩʝ ʄʋʇ çʇʝʨʤʛʦʨʵʣʝʢʪʨʦ-

ʪʨʘʥʩè - ʚ 2020 ʛʦʜʫ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʳʭʦʜʷʱʠʭ ʚ ʨʝʡʩ - 63 ʚʘʛʦʥʘ ʥʘ 7 ʤʘʨʰ-

ʨʫʪʘʭ (ʚʩʝʛʦ ʥʘ 01.07.2020 ʛʦʜʘ ʥʘ ʙʘʣʘʥʩʝ - 144 ʚʘʛʦʥʘ). ʂʨʦʤʝ ʪʦʛʦ, ʢ ʛʦʨʦʜ-

ʩʢʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ çʛʦʨʦʜʩʢʫʶ ʵʣʝʢʪʨʠʯʢʫè, ʢʫʨʩʠʨʫʶʱʫʶ ʧʦ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ, ʚʜʦʣʴ ʨ. ʂʘʤʘ, ʦʪ ʩʪ. ʆʚʝʨʷʪʘ ʜʦ ʩʪ. ɻʦʣʦʚʘ-
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ʥʦʚʦ. ʋʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʥʝ ʥʘ ʚʳʩʦ-

ʢʦʤ ʫʨʦʚʥʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʦʩʪʨʫʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. ʂ ʵʪʦʤʫ 

ʦʪʥʦʩʠʪʩʷ ʠ ʫʩʪʘʨʝʚʰʠʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ, ʠ ʪʨʝʙʫʶʱʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʘʨʰ-

ʨʫʪʥʘʷ ʩʝʪʴ, ʠ ʥʝʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʦʞʠʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ [4]. 

ɻʦʨʦʜʩʢʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʥʘ ʧʦʵʪʘʧʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪ.ʯ. ʚʘʛʦʥʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʀ ʢʘʢ, ʫʞʝ 

ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ ʜʦʚʦʜʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʜʦ ʩʚʝʜʝʥʠʷ ʨʫʢʦʚʦʜ-

ʩʪʚʘ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠ ʜʝʧʫʪʘʪʦʚ ʇʝʨʤʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʜʫʤʳ ʦ ʠʤʝʶʱʠʭʩʷ ʧʨʦ-

ʙʣʝʤʘʭ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤ ʛʦʨʦʜʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʨʠ ʧʝʨʝʚʦʜʝ ʝʛʦ ʥʘ ʥʦʚʳʡ (ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʡ ʚʠʜ). 

ɸ ʠʤʝʥʥʦ, ʦ ʢʘʢʠʭ ʥʝʜʦʩʪʘʪʢʘʭ ʛʦʚʦʨʠʪʩʷ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʦʧʪʠʤʘʣʴʥʳʤ ʨʝ-

ʰʝʥʠʝʤ ʧʦ ʧʦʢʫʧʢʝ çʪʨʸʭʩʝʢʮʠʦʥʥʦʛʦè ʚʘʛʦʥʘ ʪʨʘʤʚʘʝʚ ʜʣʷ ʛʦʨʦʜʘ ʇʝʨʤʠ ʥʘ ʩʝ-

ʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ 71-418 ɸʆ çʋʨʘʣʪʨʘʥʩ-

ʤʘʰè (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ) ʧʦ ʮʝʥʝ ʦʪ 85 ʜʦ 100 ʤʣʥ. ʨʫʙ. ʅʦ ʝʩʣʠ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʛʦʨʦʜʩʢʦʡ ʙʶʜʞʝʪ ʷʚʣʷʝʪʩʷ ʜʝʬʠʮʠʪʥʳʤ, ʪʦ ʥʘ ʩʫʤʤʫ 108,3 ʤʣʥ. ʨʫʙ. ʢʦʪʦʨʘʷ 

ʙʳʣʘ ʧʦʪʨʘʯʝʥʘ ʚ 2019 ʛʦʜʫ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʦʙʨʝʩʪʠ 2 (ʜʚʘ) çʪʨʸʭʩʝʢʮʠʦʥʥʳʭè 

ʚʘʛʦʥʘ ʠʟ 4 (ʯʝʪʳʨʸʭ) ʤʦʜʝʣʝʡ ʧʦ ʮʝʥʝ ʦʪ 45 (50) ʤʣʥ. ʨʫʙ. ʀʣʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʵʢʦʥʦʤʠʠ ʙʶʜʞʝʪʘ ï ʩʦʢʨʘʪʠʪʴ ʜʘʥʥʳʝ ʨʘʩʭʦʜʳ ʧʨʠʤʝʨʥʦ ʥʘ 50 ʤʣʥ. ʨʫʙ. 

ʊʘʢʞʝ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʫʢʮʠʦʥʘ, ʚ 2019 ʛʦʜʫ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʦʛʦ ʵʣʝʢ-

ʪʨʦʪʨʘʥʩʧʦʨʪʘ, ʢʨʦʤʝ 1 (ʦʜʥʦʛʦ) çʪʨʸʭʩʝʢʮʠʦʥʥʦʛʦè ʚʘʛʦʥʘ ʟʘ 108,3 ʤʣʥ. ʨʫʙ. 

ʙʳʣʠ ʫʢʘʟʘʥʳ 8 (ʚʦʩʝʤʴ) çʦʜʥʦʩʝʢʮʠʦʥʥʳʭè ʚʘʛʦʥʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʘʫʢʮʠʦʥʘ ʛʦʚʦ-

ʨʠʣʦʩʴ, ʯʪʦ ʧʨʦʚʦʜʠʪʩʷ ʝʜʠʥʘʷ ʟʘʢʫʧʢʘ ʚʩʝʭ ʚʘʛʦʥʦʚ ʫ ʦʜʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ (ʘʚʪʦʨ 

ʩʯʠʪʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʥʘʨʫʰʘʶʪ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦ); çʪʨʸʭʩʝʢʮʠʦʥʥʳʡè ʚʘʛʦʥ ʜʦʣʞʝʥ ʙʳʪʴ çʚʦʩʴʤʠʦʩʥʳʤè (ʘʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʜʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʥʘʨʫʰʘʝʪ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʪ.ʢ. çʚʦʩʴ-

ʤʠʦʩʥʳʤè ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 1 (ʦʜʥʘ) ʤʦʜʝʣʴ - 71-934 çʃʝʚè (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʇʂ 

çʊʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳè)). ʆʙʱʘʷ ʩʫʤʤʘ ʢʦʥʪʨʘʢʪʘ ʩʦʩʪʘʚʠʣʘ 462 ʤʣʥ. ʨʫʙ. ɺ 

ʠʪʦʛʝ, ʧʦʙʝʜʠʪʝʣʝʤ ʘʫʢʮʠʦʥʘ ʩʪʘʣʘ ʢʦʤʧʘʥʠʷ ʇʂ çʊʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳè, 

ʧʨʝʜʦʩʪʘʚʠʚʰʘʷ ʢʨʦʤʝ 1 (ʦʜʥʦʛʦ) çʪʨʸʭʩʝʢʮʠʦʥʥʦʛʦè ʚʘʛʦʥʘ ʤʦʜʝʣʠ 71-934 

çʃʝʚè ʟʘ 108,3 ʤʣʥ. ʨʫʙ., ʝʱʸ ʠ 8 (ʚʦʩʝʤʴ) çʦʜʥʦʩʝʢʮʠʦʥʥʳʭè ʚʘʛʦʥʦʚ ʤʦʜʝʣʠ 71-

911ɽʄ çʃʴʚʸʥʦʢè ʧʦ ʮʝʥʝ 44,3 ʤʣʥ. ʨʫʙ. ʟʘ 1 ʰʪ. [7]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 2019 ʛʦʜʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʫʢʮʠʦʥʘ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛʦʨʦʜʘ 

ʇʝʨʤʠ, ʟʘʢʫʧʣʝʥʥʳʝ ʚʘʛʦʥʳ ʤʦʜʝʣʠ 71-911ɽʄ çʃʴʚʸʥʦʢè ʧʦ ʮʝʥʝ 44,3 ʤʣʥ. ʨʫʙ. 

ʟʘ 1 ʰʪ. ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʜʦʨʦʛʠʤʠ ʚ ʈʦʩʩʠʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʘʫʢʮʠʦʥʘʤʠ ʧʨʦʚʝʜʸʥʥʳʤʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷʤʠ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ ʟʘ ʪʨʠ ʛʦʜʘ ʩ 2017 

ʧʦ 2019). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʟʘʢʫʧʢʝ çʦʜʥʦʩʝʢʮʠʦʥʥʳʭè ʪʨʘʤʚʘʡʥʳʭ ʚʘʛʦʥʦʚ 

ʟʘ 354,4 ʤʣʥ. ʨʫʙ. ʚʤʝʩʪʦ 8 (ʚʦʩʴʤʠ) ʚʘʛʦʥʦʚ ʤʦʜʝʣʠ 71-911ɽʄ (ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʇʂ çʊʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳè), ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʦʙʨʝʩʪʠ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʪ.ʝ. 16 

(ʰʝʩʪʥʘʜʮʘʪʴ) ʚʘʛʦʥʦʚ ʤʦʜʝʣʠ 71-407-01 (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ɸʆ çʋʨʘʣʪʨʘʥʩʤʘʰè). 

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʚ ʥʘʨʫʰʝʥʠʝ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʘʫʢʮʠʦʥʘ ʚ ʛ. ʇʝʨʤʠ, ʠʟʥʘʯʘʣʴʥʦ ʫʢʘʟʳʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʠ 71-

911ɽʄ, ʪʦ ʥʝ ʧʦʥʷʪʥʘ ʧʨʠʯʠʥʘ, ʧʨʠ ʜʝʬʠʮʠʪʥʦʤ ʛʦʨʦʜʩʢʦʤ ʙʶʜʞʝʪʝ, ʮʝʥʘ 1 (ʦʜ-

ʥʦʛʦ) ʚʘʛʦʥʘ ʥʘ 35 % ʜʦʨʦʞʝ, ʯʝʤ ʚʘʛʦʥʘ ʵʪʦʡ ʞʝ ʤʦʜʝʣʠ (71-911ɽʄ) ʧʨʠʦʙʨʝ-

ʪʸʥʥʦʡ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛʦʨʦʜʘ ʈʦʩʪʦʚïʥʘïɼʦʥʫ, ʠʣʠ ʥʘ 33,4 % ʜʦʨʦʞʝ, ʯʝʤ ʚʘ-

ʛʦʥʘ ʤʦʜʝʣʠ (71-911ɽʄ) ʧʨʠʦʙʨʝʪʸʥʥʦʡ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛʦʨʦʜʘ ʋʣʘʥ-ʋʜʝ. ʇʦ 
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ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʠ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘ-

ʤʝʥʳ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ, ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʙʳʣʦ ʙʳ ʧʨʠʦʙʨʝʪʝʥʠʝ ʚʘʛʦ-

ʥʦʚ ʤʦʜʝʣʠ 71-407-01 ʚ ʢʦʣʠʯʝʩʪʚʝ 16 ʰʪ. [7]. 

ʊʘʢʞʝ, ʫʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʚʘʪʴ ʛʦʨʦʜ ʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ ʚ ʥʸʤ ʥʝ ʥʘ 5 ʠʣʠ 10 ʣʝʪ, ʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ, ʜʦ 2050 ʛʦʜʘ ʠʣʠ ʜʘʞʝ 

ʜʦ 2075 ʛʦʜʘ ï ʤʦʞʥʦ ʟʘʜʫʤʘʪʴʩʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʝʩʧʠʣʦʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʜʦ ʘʵʨʦʧʦʨʪʘ çɹʦʣʴʰʦʝ ʉʘʚʠʥʦè.  

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʦʚ ʠʟ ʮʝʥ-

ʪʨʘ ʛʦʨʦʜʘ ʜʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʵʨʦʧʦʨʪʘ çɹʦʣʴʰʦʝ ʉʘʚʠʥʦè, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʘʭ ʦʪ ʛʦʨʦʜʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘ-

ʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦ - ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʸʨʩʪʚʘ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʦʡ ʤʘʛʠʩʪʨʘʣʠ ʜʣʷ ʩʢʦʨʦʩʪʥʳʭ ʪʨʘʤʚʘʝʚ ʠʣʠ ʤʦʥʦʨʝʣʴʩ ʜʣʷ 

ʵʩʪʘʢʘʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦ ʘʵʨʦʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʧʨʦʡʜʫʪ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ ʪʝʨʨʠ-

ʪʦʨʠʶ ʀʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ʇʝʨʤʠ ʠ ʥʝʩʢʦʣʴʢʦ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ 

ʇʝʨʤʩʢʦʛʦ ʨʘʡʦʥʘ [7] (ʪ.ʢ. ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʰ. ʂʦʩʤʦʥʘʚʪʦʚ ʥʝ ʨʘʩʰʠʨʠʪʴ ʠ ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʪʝʣʴʥʦʡ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʜʣʷ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʟʘʤʝʥʠʪʴ ʙʝʩʧʠʣʦʪʥʳʤ ʪʨʘʥʩ-

ʧʦʨʪʦʤ), ʘ ʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʭʦʜʠʪʴ ʧʦ ʤʦʥʦʨʝʣʴʩʘʤ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʚ ʚʠʜʝ ʙʝʩʧʠʣʦʪʥʳʭ ʚʘʛʦʥʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʭʦʜʠʪʴ ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʦʤʝ-

ʞʫʪʢʠ ʚʨʝʤʝʥʠ (2 ï 3 ʤʠʥʫʪʳ).  

ʀʣʠ, ʢʘʢ ʫʞʝ ʘʚʪʦʨʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʚ ʛʦʨʦʜʝ ʇʝʨʤʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

[8] ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʟʘ-

ʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʥʘʧʨʠʤʝʨ ʦʪ ʧʣʦʱʘʜʢʠ ʦʪ ʘʵʨʦʧʦʨʪʘ çɹʦʣʴʰʦʝ ʉʘʚʠʥʦè ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʧʣʦʱʘʜʦʢ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʇʝʨʤʠ, ʥʘʟʦʚʸʤ ʪʘʢʠʝ 

ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ï çʣʝʪʘʶʱʝʝ ʪʘʢʩʠè ʠ ʜʘʞʝ ʝʩʣʠ ʪʘʢʦʡ ʘʧʧʘʨʘʪ ʙʫʜʝʪ ʨʘʩ-

ʩʯʠʪʘʥ ʥʘ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʧʘʩʩʘʞʠʨʦʚ, ʪʦ ʫ ʛʦʨʦʜʩʢʦʡ ʤʵʨʠʠ ʚʦʟʥʠʢʥʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʟʘʢʦʥʥʦʩʪʴ ʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʪʘʢʠʭ ʣʝʪʘʪʝʣʴʥʳʭ ʤʘʰʠʥ, ʧʫʩʪʴ ʜʘʞʝ ʵʪʦ ʙʫʜʫʪ ʧʝʨʚʳʝ 

ʘʧʧʘʨʘʪʳ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʥʦ ʪʦʯʥʦ ʦʥʠ ʙʫʜʫʪ ʥʝ ʧʝʨʚʳʤʠ ʚ ʤʠʨʝ ʠ ʧʦ ʵʪʦʤʫ, ʥʝ 

ʧʨʝʡʜʸʪʩʷ çʣʦʤʘʪʴ ʢʦʧʴʷè ʚ ʩʦʟʜʘʥʠʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʜʣʷ ʥʠʭ, ʠ ʪʝʤ ʙʦʣʝʝ, 

çʠʟʦʙʨʝʪʘʪʴ ʚʝʣʦʩʠʧʝʜè ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʥʳʭ ʯʝʨʪʝʞʝʡ ʜʣʷ ʪʘʢʠʭ ʘʧʧʘʨʘʪʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠʥʪʝʨʝʩ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʇʝʨʤʠ ʢ ʪʘʢʦʤʫ 

ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʘ, ʢʘʢ ʢʘʥʘʪʥʦʡ ʜʦʨʦʛʝ. ɺ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʣʠʯʠʷ ʢʘʥʘʪʥʦʡ ʜʦ-

ʨʦʛʠ ʩʪʦʠʤʦʩʪʴʶ ʙʦʣʝʝ 1 ʤʣʨʜ. ʨʫʙʣʝʡ, ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʘʜʤʠ-

ʥʠʩʪʨʘʮʠʠ ʥʝʪ. ɺ ʢʘʥʘʪʥʦʡ ʜʦʨʦʛʝ ʯʝʨʝʟ ʨʝʢʫ ʂʘʤʫ, ʧʘʨʘʣʣʝʣʴʥʦ ʢʦʤʤʫʥʘʣʴʥʦʤʫ 

ʤʦʩʪʫ (ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ 1000 ʤ.), ʠʟ-ʟʘ ʫʟʢʠʭ ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʞʝʢ ʤʦʩʪʘ [7], ʢʦ-

ʪʦʨʳʝ ʥʝ ʙʝʟʦʧʘʩʥʳ, ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʝʩʪʴ. ʅʦ, ʢʘʥʘʪʥʘʷ ʜʦʨʦʛʘ ʥʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʛʦʨʦ-

ʞʘʥʘʤʠ, ʚʟʘʤʝʥ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʨʝʢʠ ʥʘ ʜʨʫʛʫʶ, ʘ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʜʣʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʥʘʭʦ-

ʜʷʪʩʷ ʥʘ ʵʢʩʢʫʨʩʠʠ ʚ ʛʦʨʦʜʝ. ʇʦʵʪʦʤʫ, ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ, ʥʘ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

(ʪ.ʝ. ʧʦ ʧʣʘʥʠʨʫʝʤʦʤʫ ʤʘʨʰʨʫʪʫ ʜʣʷ ʢʘʥʘʪʥʦʡ ʜʦʨʦʛʠ) ʥʘʧʨʘʚʠʪʴ ʙʝʩʧʠʣʦʪʥʳʡ 

ʣʝʪʘʪʝʣʴʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ.  
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ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʨʝ-

ʛʠʦʥʘ ʦʙʲʷʚʠʣʦ ʦʪʢʨʳʪʳʡ ʢʦʥʢʫʨʩ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʜʦʢʫʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚʢʣʶʯʘʷ ʇʝʨʤʩʢʫʶ ʛʦʨʦʜʩʢʫʶ ʘʛʣʦʤʝʨʘʮʠʶ. ɿʘʢʘʟ-

ʯʠʢʦʤ ʨʘʙʦʪ ʚʳʩʪʫʧʘʝʪ ʤʠʥʠʩʪʝʨʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ ʇʨʠʢʘʤʴʷ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ 

ʵʪʦʤ ʨʘʟʤʝʱʝʥʘ ʥʘ ʩʘʡʪʝ ʛʦʩʟʘʢʫʧʦʢ. ʇʦʜʨʷʜʯʠʢʫ ʧʨʝʜʩʪʦʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦ-

ʛʨʘʤʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ ʠ ʇʝʨʤ-

ʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ. ɽʤʫ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ 

ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʇʨʠʢʘʤʴʷ ʠ ʇʝʨʤʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝ-

ʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉʨʝʜʠ ʮʝʣʝʡ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘʯʘʣʴʥʘʷ ʮʝʥʘ ʢʦʥʪʨʘʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 44,7 ʤʣʥ. 

ʨʫʙʣʝʡ. ʇʦʙʝʜʠʪʝʣʴ ʢʦʥʢʫʨʩʘ ʜʦʣʞʝʥ ʟʘʚʝʨʰʠʪʴ ʚʩʝ ʨʘʙʦʪʳ ʜʦ 10 ʜʝʢʘʙʨʷ 2021 

ʛʦʜʘ [9]. 

ʈʝʟʫʣʴʪʘʪ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʘ. ʇʝʨ-

ʩʧʝʢʪʠʚʳ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʪʯʸʪʦʚ ʦ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ, ʥʦ ʠ ʚ ʨʝʘʣʴʥʦ, ʩʦʟʜʘʥʠʠ 

çʋʤʥʦʛʦ ʛʦʨʦʜʘè, ʧʫʩʪʴ ʜʘʞʝ ʥʘ ʧʨʠʤʝʨʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ, ʧʦʩʪʨʦʝʥ-

ʥʦʛʦ ʩ çʥʫʣʷè ʠ ʚ ʟʘʧʫʩʢʝ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʉʦʟʜʘ-

ʥʠʝʤ ʪʘʢʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ 

ʧʣʦʱʘʜʴʶ ʚ 550 ʛʘ ʟʝʤʣʠ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʂʘʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʨʜʞʦʥʠ-

ʢʠʜʟʝʚʩʢʦʛʦ ʨʘʡʦʥʘ (ʥʦ ʥʝ ʪʘ, ʧʣʦʱʘʜʴ, ʢʦʪʦʨʫʶ ʭʦʪʷʪ ʦʪʜʘʪʴ ʧʦʜ ʢʦʤʧʣʝʢʩʥʫʶ 

ʟʘʩʪʨʦʡʢʫ, ʛʨʘʥʠʯʘʱʫʶ ʤʝʞʜʫ ʨʝʢʦʡ, ʢʦʤʤʫʥʘʣʴʥʳʤ ʤʦʩʪʦʤ ʠ ʧʦʜʭʦʜʦʤ ʢ ʩʪʨʦ-

ʠʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʦʚʦʛʦ, ʪʨʝʪʴʝʛʦ ʤʦʩʪʘ, ʘ ʜʨʫʛʘʷ, ʢʦʪʦʨʘʷ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʥʘʭʦʜʠʪʩʷ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ). ʊʘʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʘʚʪʦʨʦʤ 

ʙʳʣʦ ʩʜʝʣʘʥʦ ʨʫʢʦʚʦʜʩʪʚʫ ʨʝʛʠʦʥʘ ʚ 2021 ʛʦʜʫ.  

ɺ ʦʙʱʝʤ, ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʜʨʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʚʠʜʠʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʫʯʸʪʦʤ ʪʦʛʦ, 

ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʇʝʨʤʠ, ʪʘʢʦʡ ʢʦʤʧʘʥʠʝʡ, ʢʘʢ ʇɸʆ çʄʦʨʠʦʥè (IT-ʪʝʭ-

ʥʦʧʘʨʢ ʆʆʆ çʄʦʨʠʦʥ ɼʠʜʞʠʪʘʣè) ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʘʚʪʦʥʦʤʥʳʝ ʩʝʨʚʠʩʥʳʝ ʨʦ-

ʙʦʪʳ çPromobotè. ʀ ʩ ʫʯʸʪʦʤ ʵʪʦʛʦ, ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʸʨʩʪʚʘ ʤʝʞʜʫ ʛʦʨʦʜʩʢʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ, ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠ-

ʷʤʠ ʠ IT-ʢʦʤʧʘʥʠʷʤʠ, ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʘ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʣʝʪʘ-

ʪʝʣʴʥʳʭ ʙʝʩʧʠʣʦʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʚʠʜʘ ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʣʦʢʯʝʡʥ ʠ ʫʤʥʳʭ 

ʢʦʥʪʨʘʢʪʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ɾʂʍ 

Using of blockchain and smart con-

tracts in HCS management 

ʂ. ɽ. ʉʘʧʨʦʥʦʚʘ K. E. Sapronova 

ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪ ʠʤ. ɻ. ɺ. ʇʣʝʭʘʥʦʚʘ, ʛ. ʄʦʩʢʚʘ 

Plekhanov Russian University of Eco-

nomics, Moscow 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʙʣʦʢʯʝʡʥʘ ʚ 

ʩʬʝʨʫ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʠ ʢʘʢʠʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ ʧʦʚʣʝʢʣʦ ʙʳ ʟʘ ʩʦʙʦʡ ʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʫʜʦʙ-

ʩʪʚʘ ʫʯʝʪʘ ʧʝʨʝʚʦʜʘ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʬʘʢʪʘ ʧʦʣʫʯʝʥʠʷ ʫʩʣʫʛ 

ɾʂʍ. 

The article discusses the possibility 

of introducing blockchain in the field of 

housing and communal services in order 

to automate the process of providing 

services and what advantages its use 

would entail. In particular, the possibil-

ity of improving the quality and conven-

ience of accounting for the transfer of 

funds and the fact of receiving housing 

and communal services. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʣʦʢʯʝʡʥ, 

ʫʤʥʳʡ ʢʦʥʪʨʘʢʪ, ɾʂʍ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ, ʨʝʩʫʨʩ, ʫʩʣʫʛʘ, 

ʧʦʪʨʝʙʠʪʝʣʴ. 

Key words: blockchain, smart con-

tract, housing and communal services, 

data security, resource, service, con-

sumer. 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʭ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʙʣʦʢʯʝʡʥ, ʷʚʣʷʷʩʴ ʜʦʩʪʘʪʦʯʥʦ ʤʦʣʦʜʦʡ ʥʘʨʘʙʦʪʢʦʡ, ʫʞʝ ʫʩʧʝʣ ʧʨʦ-

ʥʠʢʥʫʪʴ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ. 

ʅʦ ʧʨʝʞʜʝ, ʯʝʤ ʥʘʯʠʥʘʪʴ ʛʦʚʦʨʠʪʴ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʪʦʠʪ ʜʘʪʴ ʠʤ ʦʧʨʝʜʝʣʝʥʠʝ. ɹʣʦʢʯʝʡʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʩʦ-

ʜʝʨʞʠʪ ʚʩʝʚʦʟʤʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʝʡʩʪʚʠʷʭ ʫʯʘʩʪʥʠʢʦʚ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʦʩʥʘʱʝʥʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʦʡ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʜʝʞʥʦʡ ʠ ʟʘʱʠʱʝʥʥʦʡ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ, ʭʨʘʥʠʤʳʝ ʚ ʙʘʟʝ, ʥʘʭʦʜʷʪʩʷ ʥʝ ʚ ʦʜʥʦʤ 

ʤʝʩʪʝ, ʘ ʫ ʤʥʦʞʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʩʝʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʀʥ-

ʪʝʨʥʝʪʘ.  
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çʋʤʥʳʝ ʢʦʥʪʨʘʢʪʳè ʠʣʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ ʪʦʞʝ ʷʚʣʷʶʪʩʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦ-

ʛʠʝʡ ʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʙʣʦʢʯʝʡʥʦʤ, ʪʘʢ ʢʘʢ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʚʣʘʜʝʥʠʠ ʢʘʢʠʤ-ʣʠʙʦ ʨʝʩʫʨʩʦʤ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʦʙʤʝʥ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ, ʘʢʪʠʚʘʤʠ ʙʝʟ ʫʯʘʩʪʠʷ ʪʨʝʪʴʠʭ ʣʠʮ, ʧʦʩʨʝʜʥʠʢʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʘʣʛʦʨʠʪʤ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʦʪʩʣʝʞʠʚʘʝʪ ʩʦ-

ʙʣʶʜʝʥʠʝ ʚʩʝʭ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ ʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʦʙʤʝʥʘ ʜʦ ʤʦʤʝʥʪʘ ʩʦʙʣʶʜʝ-

ʥʠʷ ʚʩʝʭ ʜʦʛʦʚʦʨʝʥʥʦʩʪʝʡ.[1] ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ, ʩʤʘʨʪ-

ʢʦʥʪʨʘʢʪʳ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʠ ʩʝʨʴʝʟʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʥʝʪ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʜʘʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʃʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʦʞʥʦ 

ʚʩʪʨʝʪʠʪʴ ʫʧʦʤʠʥʘʥʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ. ʊʘʢʞʝ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʩʯʝʪʦʚ ʧʦ ʜʘʥʥʳʤ ʢʦʥʪʨʘʢʪʘʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʠʧʪʦʚʘʣʶʪʳ, ʯʪʦ ʪʦʞʝ ʦʩʣʦʞʥʷʝʪ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʦʚʩʝ-

ʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ [2]. 

ʇʨʠʤʝʥʝʥʠʝ ʙʣʦʢʯʥʡʥ ʚ ɾʂʍ 

ʅʦ ʧʝʨʝʡʜʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤʫ ʭʦʟʷʡʩʪʚʫ. ɺ 

ʈʦʩʩʠʠ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʦʩʦʙʦ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠʥʪʝʨʝʩʦʚ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʚʝʨʠʝ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʫʩʣʫʛ. ʉʫʱʝ-

ʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʦʡ ʦʪʨʘʩʣʴʶ: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʥʘʯʠʩʣʝʥʠʡ, 

¶ ʧʘʩʩʠʚʥʦʩʪʴ ʞʠʪʝʣʝʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʞʠʣʳʤ ʬʦʥʜʦʤ, 

¶ ʥʝʟʥʘʥʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʩʚʦʠʭ ʧʨʘʚ ʠ ʜʨʫʛʠʝ. 

ʉʣʦʞʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʩʚʷʟʘʥʘ ʩ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʥʝʞ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʩʯʝʪʳ ʪʘʨʠʬʦʚ ʟʘ ʪʫ ʠʣʠ ʠʥʫʶ ʫʩʣʫʛʫ ʧʦʨʦʡ ʟʘʪʨʫʜʥʷʶʪ ʜʘʞʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺʥʝʜʨʝʥʠʝ ʙʣʦʢʯʝʡʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʦʛʣʦ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦ-

ʟʨʘʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩ ʧʦʤʦ-

ʱʴʶ ʪʦʣʴʢʦ ʩʚʦʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʦʪʩʣʝʜʠʪʴ ʚʝʩʴ ʧʫʪʴ ʧʝʨʝʤʝʱʝ-

ʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʢʘʞʜʫʶ ʪʨʘʥʟʘʢʮʠʶ. ɽʩʣʠ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʠ ʪʝʭʥʦʣʦʛʠʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘ, ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʜʦʙʠʪʴʩʷ ʝʱʝ ʙʦʣʴʰʠʭ 

ʫʩʧʝʭʦʚ. 

ʉʣʝʜʫʶʱʠʤ ʧʫʥʢʪʦʤ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʥʘʯʠʩʣʝʥʠʡ. ɿʘʯʘʩʪʫʶ 

ʤʝʞʜʫ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʠ ʧʦʩʪʘʚʱʠʢʦʤ ʚʦʟʥʠʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʩʨʝʜʥʠ-

ʢʦʚ ʠ ʧʝʨʝʢʫʧʱʠʢʦʚ, ʢʦʪʦʨʳʝ ʟʘ ʩʚʦʠ ʫʩʣʫʛʠ ʜʝʣʘʶʪ ʥʘʮʝʥʢʫ, ʧʦʚʳʰʘʶʪ ʪʘʨʠʬ, 

ʜʝʣʘʶʪ ʚʟʥʦʩʳ ʠ ʪʘʢ ʜʘʣʝʝ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʤ ʤʝʥʴʰʝ ʯʝ-

ʣʦʚʝʢ ʩʪʦʠʪ ʤʝʞʜʫ çʜʦʙʳʚʘʶʱʝʡè ʢʦʤʧʘʥʠʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʪʝʤ ʤʝʥʴʰʫʶ 

ʩʫʤʤʫ ʧʨʠʜʝʪʩʷ ʟʘʧʣʘʪʠʪʴ ʧʦʩʣʝʜʥʝʤʫ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʙʣʦʢʯʝʡʥʘ ʷʚʣʷʝʪʩʷ ʛʨʘʤʦʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʠʭ ʟʘʢʫʧʢʝ. ʅʘʢʦʧʣʝʥ-

ʥʳʡ ʨʝʩʫʨʩ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʥʝ ʦʩʪʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʚ ʥʝʤ ʥʝʪ ʧʦʪʨʝʙʥʦ-

ʩʪʠ, ʘ ʦʧʝʨʘʪʠʚʥʦ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʪʫ ʦʙʣʘʩʪʴ, ʛʜʝ ʦʙʨʘʟʦʚʘʣʘʩʴ ʥʝʭʚʘʪʢʘ. [3] 

ɺ ʮʝʣʦʤ, ʛʦʚʦʨʷ ʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʦʢʯʝʡʥʘ ʚ ʩʬʝʨʝ ɾʂʍ, ʪʦ ʦʧʨʝʜʝʣʝʥʥʦ 

ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʢʦʤʤʫʥʘʣʴʥʳʭ 
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ʫʩʣʫʛ ʠ ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ. ʊʘʢʦʡ ʢʦʥʪʨʦʣʴ ʜʘʥʥʳʭ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʚʚʝʩʪʠ ʪʘʨʠʬ-

ʥʳʝ ʧʣʘʥʳ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʪʝʤ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʩʦʪʦʚʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. [4] 

çʆʙʳʯʥʦ ʚ ʧʨʦʮʝʩʩʝ ʦʧʣʘʪʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʥʝʩʢʦʣʴʢʦ ʩʪʦʨʦʥ: ʧʦʩʪʘʚ-

ʱʠʢʠ ʫʩʣʫʛ ɾʂʍ, ʠʭ ʧʦʪʨʝʙʠʪʝʣʠ, ɽʈʎ ʠ ʙʘʥʢʠ-ʦʧʝʨʘʪʦʨʳ ʧʣʘʪʝʞʝʡ. ʂʦʥʝʯʥʦ, 

ʚ ʮʝʧʦʯʢʝ ʨʘʩʯʝʪʦʚ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ. ʂʦʛʜʘ ʤʝʞʜʫ ʩʪʦʨʦ-

ʥʘʤʠ ʚʦʟʤʦʞʥʦ ʥʝʜʦʚʝʨʠʝ ï ʙʣʦʢʯʝʡʥ ʦʪʣʠʯʥʦ ʨʘʙʦʪʘʝʪ. ʆʥ ʥʘʜʝʞʥʦ ʠ ʧʨʦ-

ʟʨʘʯʥʦ ʬʠʢʩʠʨʫʝʪ ʚʩʝ ʧʨʦʠʩʭʦʜʷʱʝʝ ʠ ʩ ʧʦʤʦʱʴʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ ʤʦʞʝʪ ʦʙʝʩ-

ʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ ʠʤʝʥʥʦ ʪʘʢ, ʢʘʢ ʙʳʣʦ ʦʛʦʚʦʨʝʥʦè, ï ʛʦʚʦʨʠʪ ʨʫʢʦʚʦ-

ʜʠʪʝʣʴ ʛʨʫʧʧʳ ʨʘʟʨʘʙʦʪʢʠ Waves Node, ʀʛʦʨʴ ʇʘʚʣʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʙʣʦʢʯʝʡʥʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʦʙʲʝʤ ʙʫʤʘʞʥʦʡ ʨʘʙʦʪʳ, 

ʯʘʩʪʠʯʥʦ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʚʦʧʨʦʩ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺʩʝ ʵʪʦ ʧʦʚʣʝ-

ʯʝʪ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʣʫʛ ɾʂʍ (ʈʠʩʫʥʦʢ 1). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʚʥʝʜʨʝʥʠʷ ʙʣʦʢʯʝʡʥʘ ʚ ʩʬʝʨʝ ɾʂʍ 

 

ʈʘʟʚʠʚʘʷ ʪʝʤʫ ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʛʦʣʦʩʦʚʘʥʠʷ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʤʥʦʛʦ-

ʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʪʝʭʥʦʣʦʛʠʝʡ ʙʣʦʢʯʝʡʥʘ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʪʘ-

ʩʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢ ʢʘʢ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʣʠʯʥʦʩʪʠ ʠ ʧʦʜʩʯʝʪ ʛʦʣʦʩʦʚ ʘʚʪʦʤʘ-

ʪʠʟʠʨʫʝʪʩʷ, ʘ ʜʘʥʥʳʝ ʦ ʛʦʣʦʩʦʚʘʥʠʠ ʭʨʘʥʷʪʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʝ, ʢʦʪʦʨʫʶ 

ʥʝʚʦʟʤʦʞʥʦ ʚʟʣʦʤʘʪʴ ʠ ʠʩʢʘʟʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʥʝʡ.  

ʊʘʢ ʞʝ, ʥʝʤʘʣʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʠʛʨʘʝʪ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʚ ʨʘʤʢʘʭ ʙʣʦʢʯʝʡʥʘ. ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪ ʪʦ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʠʤʦʡ ʚ ʙʝʟʝ, ʦʙʝʩʧʝʯʠ-

ʚʘʝʪʩʷ ʠ ʧʦʣʥʦʝ ʝʝ ʰʠʬʨʦʚʘʥʠʝ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʳ ʚʩʝ 

ʪʨʘʥʟʘʢʮʠʠ ʠ ʧʝʨʝʚʦʜʳ, ʦʜʥʘʢʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʣʠʯʥʦʩʪʠ (ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ) 

ʥʝʚʦʟʤʦʞʥʦ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʩʪʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ ʚ ʩʬʝʨʝ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʫʞʝ ʠʜʝʪ. ʆʜ-

ʥʘʢʦ, ʩʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʟʘʢʫʧʢʝ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʢʦʡ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦʙʫʯʝʥʠʷ ʢʘʢ 

ʧʝʨʩʦʥʘʣʘ, ʪʘʢ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʦʩʣʝʜʥʠʡ ʧʫʥʢʪ ʪʘʢʞʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʷʜ ʩʣʦʞ-

ʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʩʘʤʘ ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥʘ ʚʳʟʦʚʝʪ ʤʥʦʞʝʩʪʚʦ ʪʨʫʜʥʦʩʪʝʡ ʚ 

ʦʩʚʦʝʥʠʠ ʫ ʨʷʜʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʯʪʦ ʫ ʞ ʛʦʚʦʨʠʪʴ 

ʋʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ 

ʅʘʩʝʣʝʥʠʝ 

ʇʦʩʪʘʚʱʠʢ ʨʝʩʫʨʩʦʚ 

çʋʤʥʳʡ ʜʦʛʦʚʦʨè  

ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥʘ 
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ʧʨʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩ ʪʨʫʜʦʤ ʚʦʩʧʨʠʥʠʤʘʶʪ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʪʘʨʳʝ, ʧʨʦʚʝʨʝʥʥʳʝ ʩʧʦʩʦʙʳ ʦʧʣʘʪʳ ʠ ʧʦʣʫʯʝʥʠʷ 

ʨʝʩʫʨʩʦʚ. 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʪʦʣʴʢʦ 

ʜʦʨʦʛʦʩʪʦʷʱʝ, ʥʦ ʟʘʡʤʝʪ ʠ ʥʝʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠ-

ʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʦʙʫʯʝʥʠʝ ʣʶʜʝʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʥʘʯʘʣʘ ʨʘ-

ʙʦʪʘʪʴ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʦʪʜʘʯʝʡ, ʘ ʪʝʤ ʙʦʣʝʝ ʦʢʫʧʠʣʘʩʴ, ʧʦʪʨʝʙʫʶʪʩʷ 

ʛʦʜʳ. 

ɺ 2019 ʛʦʜʫ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʪʦʤ, ʯʪʦ ɸʣʴʬʘ-ʙʘʥʢ ʚʤʝʩʪʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ 

çʂʚʘʨʪʧʣʘʪʘ 24è, ʟʘʥʠʤʘʶʱʝʡʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʦʙʣʘʯʥʳʭ ʩʝʨʚʝʨʦʚ, ʩʦʟʜʘʣʠ ʩʝʨ-

ʚʠʩ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʙʣʦʢʯʝʡʥʝ, ʧʦ ʫʯʝʪʫ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʝʡ. ʇʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ, ʯʪʦ ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʜʝʙʠʪʦʨ-

ʩʢʠʝ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʜʦʚʝʨʠʝ ʢ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʣʘʪʝ. ʇʨʝ-

ʠʤʫʱʝʩʪʚʦʤ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠ-

ʩʪʝʤʳ. ɺ ʝʝ ʦʩʥʦʚʝ ʣʝʞʠʪ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʘ R3 Corda ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʯʪʦ ʪʘʢʞʝ 

ʫʧʨʦʱʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʉʘʤʠ ʩʦʟʜʘʪʝʣʠ ʧʨʦʝʢʪʘ ʦʧʠʩʳʚʘʶʪ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʪʨʝʙʠʪʝʣʴ ʜʦʣʞʝʥ ʦʧʣʘʪʠʪʴ ʫʩʣʫʛʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʜʠʥʳʤ 

ʧʣʘʪʝʞʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʘ ʩʙʦʨʱʠʢ ʧʣʘʪʝʞʝʡ ʦʪʤʝʪʠʪʴ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʙʘʟʝ 

ʬʘʢʪ ʚʥʝʩʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ-

ʱʠʢʦʤ ʠ ʦʪʤʝʯʘʝʪʩʷ ʚ ʙʣʦʢʯʝʡʥʝ ï ʵʪʦ ʧʝʨʝʚʦʜ ʜʝʥʝʛ ʚ ʙʘʥʢ. ʇʦʩʣʝʜʥʠʡ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʩʨʝʜʩʪʚ ʠ ʪʦʞʝ ʦʪʤʝʪʠʪʴ ʵʪʦ ʚ ʩʠʩʪʝʤʝ. 

ʉʯʠʪʳʚʘʥʠʝ ʜʘʥʥʳʭ ʦ ʪʨʘʥʟʘʢʮʠʷʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ çʂʚʘʨʪʧʣʘʪʦʡ 24è, ʢʦʪʦʨʘʷ 

ʧʦʩʣʝ ʵʪʦʛʦ ʤʦʞʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʤʠ ʢʦʤʤʫʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ. ɹʘʥʢ, ʩʯʠʪʘʚ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʙʣʦʢ-

ʯʝʡʥʝ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʝʯʥʳʝ ʧʝʨʝʚʦʜʳ. ɺʩʝ ʜʘʥʥʳʝ ʦ ʧʝʨʝʚʦʜʘʭ, ʫʯʘʩʪʚʫʶʱʠʭ 

ʚ ʜʘʥʥʦʡ ʮʝʧʦʯʢʝ, ʜʦʩʪʫʧʥʳ ʚʩʝʤ, ʢʪʦ ʧʨʠʥʠʤʘʣ ʚ ʥʝʡ ʫʯʘʩʪʠʝ. [5] 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʝʱʝ ʨʘʟ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʣʦʢʯʝʡʥ ʚ ʦʙʣʘʩʪʠ ɾʂʍ ʢʘʢ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʣ ʙʳ ʨʘʙʦʪʫ ʩʣʫʞʘʱʠʭ, ʪʘʢ ʠ ʦʙʝʩʧʝʯʠʣ ʙʳ ʜʦʚʝʨʠʝ ʩʨʝʜʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʯʝʥʴ ʚʘʞʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʩʬʝʨʳ ʷʚʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʥʦʚʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʘ ʠʤʝʥʥʦ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʢʦʥ-

ʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʩʪʴ. ɺʚʝʜʝʥʠʝ ʙʣʦʢʯʝʡʥʘ ʧʦʤʦʛʣʦ ʙʳ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʧʨʦʮʝʩʩ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʘ ʟʘ ʧʦʪʨʝʙʠʪʝʣʝʤ ʦʩʪʘ-

ʚʘʣʘʩʴ ʙʳ ʪʦʣʴʢʦ ʧʨʦʚʝʨʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʥʪʨʘʢʪʝ, ʩʫʤʤʳ ʦʧʣʘʪʳ ʠ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʝ ʦ ʝʛʦ ʚʳʧʦʣʥʝʥʠʠ. 

ɾʂʍ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ ʩʪʨʘʥʳ 

ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʥʦʚʦʚʚʝʜʝʥʠʷʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʢʨʘʡʥʝ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥʘ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ 

ʫʤʥʳʭ ʢʦʥʪʨʘʢʪʘʭ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ʝʱʝ ʜʘʞʝ ʥʝ ʥʘʯʠʥʘʣʦʩʴ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ 

ʞʠʣʠɦʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ. 
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ɺʚʝʜʝʥʠʝ 

ʉʢʣʘʜ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʬʫʥʜʘʤʝʥʪʦʤ 

ʜʣʷ ʪʦʨʛʦʚʣʠ, ʧʦʟʚʦʣʷʷ ʙʝʩʧʝʨʝʙʦʡʥʦ ʚʳʧʦʣʥʷʪʴ ʟʘʢʘʟʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʨʝʤʷʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʢʣʘʜʩʢʠʝ ʧʨʦʮʝʩʩʳ.     

ʆʧʪʠʤʠʟʠʨʦʚʘʚ ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʦʞʥʦ ʟʘʚʦʝʚʘʪʴ ʫʚʝʨʝʥʥʳʝ ʧʦʟʠʮʠʠ ʥʘ 

ʨʳʥʢʝ [1]. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʢʣʘʜʩʢʦʛʦ ʫʯʝʪʘ ʬʠʨʤʳ ʧʦ ʧʨʦʜʘʞʝ ʠ ʨʝʤʦʥʪʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʝʢ ʠ ʘʚʪʦʤʘʩʪʝʨʩʢʠʭ. 

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʛʨʘʤʦʪʥʦ ʧʦʩʪʨʦʠʪʴ ʧʨʦʮʝʩʩ 

ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘ-

ʮʠʡ ʟʘʥʦʩʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʧʠʩʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʭ ʩʦ-

ʭʨʘʥʷʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. 
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ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʢʣʘʜʩʢʦʛʦ ʫʯʸʪʘ ʷʚʣʷ-

ʝʪʩʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ, ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʫʤʝʥʴʰʝʥʠʝ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʦʰʠʙʦʢ ʧʝʨʩʦʥʘʣʘ. 

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʫʯʝʪ ʥʦʤʝʥʢʣʘʪʫʨʳ, ʧʨʠʭʦʜ ʠ ʨʝʘʣʠʟʘʮʠʶ ʥʦ-

ʤʝʥʢʣʘʪʫʨʳ. ɺʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʪʚʦʨʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠ ʧʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʫʯʝʪʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ [1]. 

ʆʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ ʆʆʆ çɸʚʜ 

ʂʘʟʘʥʴ+è, ʦʩʥʦʚʥʦʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʦʛʦ, ʷʚʣʷʝʪʩʷ ʧʨʦʜʘʞʘ, ʨʝʤʦʥʪ ʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʝʢ ʠ ʘʚʪʦʤʘʩʪʝʨʩʢʠʭ.  ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦ ʧʨʦʜʘʞʝ ʠ ʨʝʤʦʥʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʝʢ ʠ ʘʚʪʦ-

ʤʘʩʪʝʨʩʢʠʭ, ʥʝʪ ʛʨʘʤʦʪʥʦʛʦ ʩʢʣʘʜʩʢʦʛʦ ʫʯʸʪʘ, ʯʪʦ ʧʨʠʥʦʩʠʪ ʨʷʜ ʥʝʫʜʦʙʩʪʚ [2].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚʝʩʴ ʫʯʝʪ ʚʝʜʝʪʩʷ ʚ Microsoft. 

ʆʩʥʦʚʥʦʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʵʪʦ ʧʨʦʜʘʞʘ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʝʢ ʠ ʘʚʪʦʤʘʩʪʝʨʩʢʠʭ.  

ʆʆʆ çɸɺɼ ʂʘʟʘʥʴ+è ʤʦʣʦʜʘʷ ʠ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ ʚʝʜʝʪ 

ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʧʨʦʜʘʞʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʦʝʢ ʠ ʘʚʪʦʤʘʩʪʝʨ-

ʩʢʠʭ. ʎʝʣʴ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʠʟʚʣʝʯʝʥʠʝ ʧʨʠʙʳʣʠ, ʢʘʢ ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʣʦʜʦʪʚʦʨʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʧʝʢʪʨ ʫʩʣʫʛ ʆʆʆ çɸɺɼ ʂʘʟʘʥʴ+è ʩʣʝʜʫʶʱʠʡ: 

ï ʧʨʦʜʘʞʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʜʠʘʛʥʦʩʪʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʤʦʥʪʘʞʥʳʝ ʠ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚ-

ʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʪʨʫʢʪʫʨʝ 

ʫʧʨʘʚʣʝʥʠʷ. 

ɺʦ ʛʣʘʚʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʦʠʪ ʜʠʨʝʢʪʦʨ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʧʦʣʥʦʤʦʯʠ-

ʷʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʠʤʝʥʥʦ ʙʫʭ-

ʛʘʣʪʝʨʦʤ, ʢʣʘʜʦʚʱʠʢʦʤ ʠ ʜʚʫʤʷ ʤʘʩʪʝʨʘʤʠ. ɼʠʨʝʢʪʦʨ ʨʫʢʦʚʦʜʠʪ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʚʦʤ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʥʝʩʸʪ ʚʩʶ ʧʦʣʥʦʪʫ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ ʟʘ ʚʩʝ ʧʨʠʥʠʤʘʝʤʳʝ ʨʝʰʝʥʠʷ, ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʫʱʝʩʪʚʘ, ʨʘ-

ʙʦʪʘʝʪ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʠʨʝʢʪʦʨʫ ʧʦʜʯʠʥʷʝʪʩʷ ʙʫʭʛʘʣʪʝʨ ʤʘʛʘ-

ʟʠʥʘ, ʢʦʪʦʨʳʡ ʩʣʝʜʠʪ ʟʘ ʧʨʠʝʤʦʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʘʩʪʝʨʘ, 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʝʤʦʥʪʦʤ, ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʤʦʥʪʘʞʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɺ ʧʦʜʯʠʥʝʥʠʠ ʫ ʙʫʭʛʘʣʪʝʨʘ ʥʘʭʦʜʠʪʩʷ ʢʣʘʜʦʚʱʠʢ, ʦʙʷʟʘʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 

ʚʳʧʦʣʥʷʪʴ ʦʩʥʦʚʥʳʝ ʩʢʣʘʜʩʢʠʝ ʦʧʝʨʘʮʠʠ.  

ʅʘ ʩʢʣʘʜʝ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ çɸɺɼ ʂʘʟʘʥʴ+è ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦ-

ʨʠʠ ʪʦʚʘʨʦʚ:  

ï ʤʦʡʢʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

ï ʧʥʝʚʤʦʠʥʩʪʨʫʤʝʥʪʳ; 

ï ʧʳʣʝʚʦʜʦʩʦʩʳ; 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ˉ 04  

20  

ï ʧʦʣʦʤʦʝʯʥʳʝ ʤʘʰʠʥʳ; 

ï ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

ï ʢʦʤʧʨʝʩʩʦʨʳ; 

ï ʧʦʜʲʝʤʥʠʢʠ, ʜʦʤʢʨʘʪʳ;  

ï ʰʠʥʦʤʦʥʪʘʞʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

ï ʧʨʝʩʩʳ, ʨʝʤʦʥʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

ï ʘʢʩʝʩʩʫʘʨʳ ʠ ʟʘʧʯʘʩʪʠ; 

ï ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʩʦʩʳ; 

ï ʩʤʘʟʦʯʥʦ-ʟʘʧʨʘʚʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

ï ʧʘʨʢʦʚʦʯʥʳʝ ʩʠʩʪʝʤʳ. 

ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʩʢʣʘʜʘ ï ʵʪʦ ʧʨʠʝʤ, ʫʯʝʪ, ʭʨʘʥʝʥʠʝ, ʦʪʛʨʫʟʢʘ 

ʥʦʤʝʥʢʣʘʪʫʨʳ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʦʚ ʟʘʢʫʧʦʢ ʥʦʤʝʥʢʣʘʪʫʨʳ ʫ ʧʦʩʪʘʚʱʠʢʘ, ʠʥʚʝʥ-

ʪʘʨʠʟʘʮʠʷ ʩʢʣʘʜʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʚʝʜʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ [3].  

ɺʝʜʝʥʠʝ ʩʢʣʘʜʩʢʦʛʦ ʫʯʝʪʘ ï ɻ ʪʦ ʚʩʝʛʜʘ ʨʘʙʦʪʘ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ ʠ 

ʘʥʘʣʠʟʠʨʫʷ ʩʢʣʘʜʩʢʠʝ ʟʘʧʘʩʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʦʝ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

ʋʯʝʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʢʣʘʜʝ ʚʝʜʝʪʩʷ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠʟʤʝʥʷʝʪʩʷ ʢʦ-

ʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʧʠʩʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʥʘ 

ʩʢʣʘʜʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʦʪʯʝʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʩʪʘʪʢʦʚ ʥʘ ʩʢʣʘʜʝ, ʦʪʯʝʪ 

ʧʦ ʧʨʠʭʦʜʥʳʤ ʠ ʨʘʩʭʦʜʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʪʦ-

ʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʱʝʡ ʩʫʤʤʝ ʧʦ ʵʪʠʤ ʜʦʢʫʤʝʥʪʘʤ. 

ʅʘ ʩʢʣʘʜʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: 

ï ʧʨʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʟʦʚ ʢʣʠʝʥʪʦʚ; 

ï ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʦʚ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

ï ʧʨʦʚʝʜʝʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ; 

ï ʨʝʘʣʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʧʣʘʥʠʨʦʚʘʥʠʝ ʟʘʢʫʧʦʢ; 

ï ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ. 

ʅʘ ʩʪʘʜʠʠ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ 

ʙʳʣʠ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʜʠʘʛʨʘʤʤʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʢʣʘʜʘ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʘʭ 1 ʠ 2.  

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʮʝʩʩʳ ʢʦʤʧʘʥʠʠ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʚʦʟʤʦʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʦʙʨʘʙʦʪʢʝ ʟʘʢʘʟʘ ʢʣʠ-

ʝʥʪʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʢʘʟʦʤ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʫ ʧʦʩʪʘʚʱʠʢʘ, ʘ ʪʘʢʞʝ 

ʙʣʘʛʦʜʘʨʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠʝʤʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʠ ʚʳʜʘʯʠ ʛʦʪʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʩʪʘʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʧʘʩʦʚ. ʊʘʢʞʝ 

ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ [3].  
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ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʢʣʘʜʘ ʧʨʝʜʧʨʠʷʪʠʷ  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʉʬʦʨʤʠʨʫʝʤ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ 

ɸʀʉ, ʚʝʜʴ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ð ʠʩʭʦʜʥʘʷ ʪʦʯʢʘ ʜʣʷ ʢʘʯʝʩʪʚʘ.  

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʨʝʰʘʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʶ 

ʩʢʣʘʜʩʢʦʛʦ ʫʯʝʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

 

 

ï ʦʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ; 
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ï ʚʚʦʜ, ʭʨʘʥʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʦʨʫʜʦ-

ʚʘʥʠʠ, ʠʭ ʢʘʪʝʛʦʨʠʠ, ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ, ʧʦʩʪʘʚʱʠʢʘʭ ʠ ʢʣʠʝʥʪʘʭ; 

ï ʚʚʦʜ, ʭʨʘʥʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʢʫʤʝʥ-

ʪʘʭ ʧʨʠʭʦʜʘ ʠ ʨʘʩʭʦʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ï ʚʚʦʜ, ʭʨʘʥʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʢʘʟʘʭ 

ʢʣʠʝʥʪʦʚ ʠ ʧʦʩʪʘʚʱʠʢʘʤ; 

ï ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʬʠʣʴʪʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʜʣʷ ʧʝʯʘʪʠ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʘʷ ʩʠʩʪʝʤʘ ʩʢʣʘʜʩʢʦʛʦ ʫʯʝʪʘ ʥʘ ʆʆʆ çɸɺɼ ʂʘʟʘʥʴ+è.  ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʨʘʙʦʪʳ 

ɸʀʉ ʭʨʘʥʠʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʢʣʘʜʘ ʙʳʣ ʦʧʨʝ-

ʜʝʣʝʥ ʩʦʩʪʘʚ ʜʘʥʥʳʭ, ʚʳʷʚʣʝʥ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʫʱʥʦʩʪʝʡ, ʠʭ ʨʝʢʚʠʟʠʪʳ 

ʠ ʩʚʷʟʠ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ɸʀʉ [4]. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʩʪʨʫʢʪʫʨʝ ɹɼ ʩʤʦʞʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʯʝʣʦʚʝʢ ʥʝ 

ʩʚʷʟʘʥʥʳʡ ʩ ʨʘʟʨʘʙʦʪʢʦʡ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʝʤ ʠ ʟʘʢʘʟʯʠ-

ʢʦʤ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʚʷʟʴ ʠʩʧʦʣʥʠʪʝʣʷ ʠ ʟʘʢʘʟʯʠʢʘ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟ-

ʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ.  

  

 

 ʈʠʩʫʥʦʢ 3. ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ   
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ʕʪʘʧ ʬʠʟʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝ-

ʪʦʤ ʚʩʝʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʳʙʨʘʥʥʦʡ ʉʋɹɼ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ɹɼ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʧʦʩʦʙʘ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʣʦʛʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʠ ɹɼ. ɺ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʚʳʙʨʘʥʘ MySQL. ʇʦʣʫʯʠʚʰʘʷʩʷ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ɹɼ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ 

ʤʝʥʶ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʛʦ ʛʨʘʬʘ (ʈʠʩ. 5.).  

 

 

ʈʠʩʫʥʦʢ 4. ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

ʉʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʡ ʤʦʜʫʣʠ: 

ʄʦʜʫʣʴ ʨʘʙʦʪʳ ʩʦ ʩʧʨʘʚʦʯʥʠʢʘʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 4 ʩʧʨʘʚʦʯʥʠʢʘ: ʅʦʤʝʥ-

ʢʣʘʪʫʨʘ, ʂʦʥʪʨʘʛʝʥʪʳ, ʂʘʪʝʛʦʨʠʠ, ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ. ɼʘʥʥʳʡ ʤʦʜʫʣʴ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ ʜʣʷ ʧʦʠʩʢʘ ʠ ʧʨʦʩʤʦʪʨʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ, ʢʦʥʪʨʘʛʝʥʪʘʤ, ʢʘ-

ʪʝʛʦʨʠʠ ʠ ʝʜʠʥʠʮʘʤ ʠʟʤʝʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʘ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʶʪʩʷ ʪʘʙʣʠʮʳ: ʅʦʤʝʥʢʣʘʪʫʨʘ, 

ʂʦʥʪʨʘʛʝʥʪʳ, ʂʘʪʝʛʦʨʠʠ, ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ. ɼʘʥʥʳʝ ʟʘʥʦʩʷʪʩʷ ʚ ʙʘʟʫ ʩ ʧʦʤʦ-

ʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪʩʷ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ. 
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ʄʦʜʫʣʴ çɼʚʠʞʝʥʠʝè ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʷ ʨʘʙʦʪʫ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʧʨʠʭʦʜʘ, ʨʘʩ-

ʭʦʜʘ ʠ ʚʚʦʜʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʈʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʧʨʠʭʦʜʘ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʘ ʜʣʷ ʟʘʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ ʧʨʦʩʤʦʪʨʘ ʧʨʠʭʦʜ-

ʥʳʭ ʥʘʢʣʘʜʥʳʭ ʧʫʪʝʤ ʵʢʩʧʦʨʪʘ ʚ ʬʘʡʣ. ʋʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ 

ʥʫʞʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʠʩʢʘ, ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ ʧʦʟʠʮʠʶ ʥʦ-

ʤʝʥʢʣʘʪʫʨʳ ʠ ʪ.ʜ. ɺ ʩʪʨʦʢʝ ʩʫʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʯʠʪʘʝʪʩʷ ʩʫʤʤʘ ʧʦ ʜʘʥʥʦʡ 

ʧʦʟʠʮʠʠ, ʨʘʚʥʘʷ ʧʨʦʠʟʚʝʜʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʮʝʥʫ. ɼʦʢʫʤʝʥʪ ʨʘʩʭʦʜʘ ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪ ʚʳʧʠʩʢʫ ʪʦʚʘʨʘ ʩʦ ʩʢʣʘʜʘ ʠ ʩʦʟʜʘʥʠʝ ʨʘʩʭʦʜʥʦʡ ʥʘʢʣʘʜʥʦʡ. ɺʚʦʜ ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʧʦʟʚʦʣʷʝʪ ʟʘʥʦʩʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʠʤʝʶ-

ʱʠʤʩʷ ʢʦʣʠʯʝʩʪʚʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʥʘ ʩʢʣʘʜʝ. ɺʩʝ ʵʪʠ ʦʧʝʨʘʮʠʠ ʤʝʥʷʶʪ ʢʦʣʠʯʝ-

ʩʪʚʦ ʥʦʤʝʥʢʣʘʪʫʨʳ ʚ ʀʉ.  

ʄʦʜʫʣʴ çɿʘʢʘʟʳè ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ ʟʘʢʘʟʘʤʠ ʢʣʠʝʥʪʦʚ ʠ ʟʘʢʘʟʘʤʠ ʧʦ-

ʩʪʘʚʱʠʢʫ. ʉ ʧʦʤʦʱʴʶ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ, ʠʟʤʝʥʷʪʴ, ʫʜʘʣʷʪʴ ʟʘ-

ʢʘʟʳ ʢʣʠʝʥʪʦʚ, ʟʘʢʘʟʳ ʧʦʩʪʘʚʱʠʢʫ, ʘ ʪʘʢʞʝ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʟʘʢʘʟ ʚ ʬʘʡʣ.  

ʄʦʜʫʣʴ çʆʪʯʝʪʳè ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʪʯʝʪʦʚ. ʆʪʯʝʪʳ 

ʬʦʨʤʠʨʫʶʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʟʘʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ ʩʣʫʞʠʪ ʤʦ-

ʜʫʣʴ çʇʦʣʴʟʦʚʘʪʝʣʠè. ɺʳʧʦʣʥʷʪʴ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, 

ʦʙʳʯʥʳʡ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤ ʤʦʜʫʣʝʤ. ʀʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʙʘʟʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʩʣʫʞʠʪ ʪʘʙʣʠʮʘ çʉʦʪʨʫʜʥʠʢʠè. 

 

ʈʠʩʫʥʦʢ 5.  ʉʪʨʫʢʪʫʨʘ ʤʝʥʶ ʩʠʩʪʝʤʳ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʘʢʦʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʢʘʢ Microsoft Visual Studio 2019 ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ 

.NET Framework ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʀʉ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʛʦ ʠ ʥʝ ʟʘʛʨʫʞʝʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʀʤʝʥʥʦ ʠʥʪʝʨʬʝʡʩ ʇʆ, ʧʦʤʦʛʘʝʪ 
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ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʘʣʦʛ ʩ ʀʉ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʀʉ ʙʳʣ ʧʦʣʫʯʝʥ 

ʠʥʪʝʨʬʝʡʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʘʭ 6 ï 11. 

ʂʥʦʧʢʘ ʤʝʥʶ çʉʧʨʘʚʦʯʥʠʢʠè ʦʪʢʨʳʚʘʝʪ ʬʦʨʤʫ ʨʘʙʦʪʳ ʩʦ ʩʧʨʘʚʦʯʥʠʢʘʤʠ 

(ʈʠʩʫʥʦʢ 6). 

 

 

ʈʠʩʫʥʦʢ 6. ʌʦʨʤʘ ʨʘʙʦʪʳ ʩʦ ʩʧʨʘʚʦʯʥʠʢʘʤʠ 

ɺʩʷ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʭʨʘʥʷʪʩʷ ʚ ʩʧʨʘʚʦʯʥʠʢʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʥʦʤʝʥʢʣʘʪʫʨʘ, ʢʘʪʝʛʦʨʠʠ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʘʛʝʥʪʳ. ɺ ʩʧʨʘʚʦʯʥʠʢʘʭ 

ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ, 

ʫʜʘʣʝʥʠʷ, ʧʦʠʩʢʘ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʵʢʩʧʦʨʪ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʠ ʬʠʣʴʪʨʘʮʠʷ 

ʜʘʥʥʳʭ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʝʯʘʪʳʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʩʧʨʘʚʦʯʥʠʢʦʚ ʧʫʪʝʤ 

ʵʢʩʧʦʨʪʘ ʚ ʬʦʨʤʘʪ Microsoft Excel (ʈʠʩʫʥʦʢ 7).  

 

 

ʈʠʩʫʥʦʢ 7. ʕʢʩʧʦʨʪ ʩʧʨʘʚʦʯʥʠʢʘ çʅʦʤʝʥʢʣʘʪʫʨʘè 

ʂʥʦʧʢʘ ʤʝʥʶ çɼʚʠʞʝʥʠʝè ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʚʦʜ ʬʦʨʤʳ 

ʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʧʨʠʭʦʜʘ, ʨʘʩʭʦʜʘ, ʚʚʦʜʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʦʩʪʘʪʢʦʚ (ʈʠʩʫʥʦʢ 8).  

ɺʩʝ ʜʦʙʘʚʣʝʥʠʷ, ʫʜʘʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʫʯʝʪʝ ʜʦʢʫʤʝʥʪʦʚ ʚʣʠʷʶʪ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʥʦʤʝʥʢʣʘʪʫʨʳ ʚ ʩʠʩʪʝʤʝ. ʊʘʢʞʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʦʢʫʤʝʥʪʘ 

ʬʠʢʩʠʨʫʝʪʩʷ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʬʘʡʣ Microsoft Excel ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʯʘʪʠ ʜʦʢʫʤʝʥʪʘ (ʈʠʩʫʥʦʢ 9). 
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ʈʠʩʫʥʦʢ 8. ʌʦʨʤʘ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʜʦʢʫʤʝʥʪʦʚ 

 

ʈʠʩʫʥʦʢ 9. ʕʢʩʧʦʨʪ ʠ ʧʝʯʘʪʴ ʜʦʢʫʤʝʥʪʘ çʇʨʠʭʦʜè 

ʈʝʟʫʣʴʪʘʪʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʀʉ ʷʚʣʷʶʪʩʷ ʦʪʯʝʪʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʫʯʝʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʩʢʣʘʜʝ (ʈʠʩʫʥʢʠ 10-11).  
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ʈʠʩʫʥʦʢ 10. ʆʪʯʝʪ ʧʦ ʧʨʠʭʦʜʫ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ɼʘʥʥʳʝ ʧʦ ʦʩʪʘʪʢʘʤ ʭʨʘʥʷʪʩʷ ʚ ɹɼ ʠ ʚʳʙʨʘʚ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʘʪʫ ʤʦʞʥʦ 

ʧʦʩʤʦʪʨʝʪʴ ʦʪʯʝʪ ʧʦ ʦʩʪʘʪʢʘʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʟʘ ʵʪʦʪ ʜʝʥʴ. ʊʘʢʞʝ ʜʘʥʥʳʝ ʦʙ 

ʦʩʪʘʪʢʘʭ ʤʦʞʥʦ ʫʜʘʣʠʪʴ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʙʨʘʚ ʜʘʪʫ. 

ʊʘʢʞʝ ʚ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʦʪʯʝʪʳ ʧʦ ʟʘʢʘʟʘʤ ʢʣʠʝʥʪʘ ʠ ʟʘʢʘʟʘʤ 

ʧʦʩʪʘʚʱʠʢʘ. ʆʪʯʝʪ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʦʪʨʝʪʴ 

ʠʪʦʛʦʚʳʝ ʩʫʤʤʳ ʟʘʢʘʟʦʚ ʢʦʥʪʨʘʛʝʥʪʦʚ. 

ʆʪʯʝʪ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʩʣʫʞʠʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʬʘʢʪʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʥʘ 

ʩʢʣʘʜʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʪʘʪʢʦʚ ʚ ʩʠʩʪʝʤʝ. ʌʦʨʤʘ ʦʪʯʝʪʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 11. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʟʥʘʯʝʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʥʫʞʥʘʷ 

ʥʦʤʝʥʢʣʘʪʫʨʘ, ʝʜ. ʠʟʤʝʨʝʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ. ʆʩʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʩʠʩʪʝʤʘ ʟʘʧʦʣʥʠʪ ʩʘʤʘ. 

 

 

ʈʠʩʫʥʦʢ 11. ʌʦʨʤʘ ʩʧʝʮʠʬʠʢʘʮʠʠ ʦʪʯʝʪʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʦʧʠʩʘʥʘ ʨʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʢʣʘʜʩʢʦʛʦ ʫʯʝʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ çɸʚʜ ʂʘʟʘʥʴ+è. ʇʨʦʠʟʚʝʜʝʥʳ ʨʘʙʦʪʳ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤ: ʘʥʘʣʠʟ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʦʜʫʣʝʡ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʢʣʘʜʩʢʦʛʦ ʫʯʝʪʘ ʆʆʆ çɸʚʜ ʂʘʟʘʥʴ+è ʧʦʟʚʦʣʠʣʘ 
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ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ 180 ʪʳʩʷʯ ʨʫʙʣʝʡ ʚ 

ʛʦʜ, ʧʦʚʳʩʠʣʦ ʪʦʯʥʦʩʪʴ ʫʯʝʪʘ, ʜʘʣʦ ʨʘʟʚʝʨʥʫʪʳʝ ʦʪʚʝʪ ʦ ʣʶʙʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ ʠ 

ʧʦʤʦʛʣʦ ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ [5].   

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʘʩʘʨʳʛʠʥ ʅ. ɸ. ʆʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 
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ʪʠʢʘ. ï 2018. ï ʉ. 40-46.  
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ  
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ʉ. ɸ. ʇʦʣʠʱʫʢ, ʇ. ɺ. ʂʦʞʝʚʥʠʢʦʚʘ S.A. Polischcuk, P.V. Kojevnikova 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical University, 

Ukhta 

ʉʪʘʪʴʷ ʚʢʣʶʯʘʝʪ ʦʧʠʩʘʥʠʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʜʚʠʞʝʥʠʷ ʙʠʟʥʝʩʘ ʠ 

ʢʦʥʪʨʦʣʷ ʧʨʦʜʘʞ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʨʦʜʘ. 

ʉʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ 

ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʢʣʠʝʥʪʘʤʠ. 

ʋʥʠʢʘʣʴʥʦʡ ʝʸ ʜʝʣʘʝʪ ʩʠʩʪʝʤʘ 

ʦʪʟʳʚʦʚ ʠ ʢʦʥʬʣʠʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʨʝʰʘʪʴʩʷ ʧʦ ʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʣʷ 

ʙʦʣʝʝ ʣʫʯʰʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

The article includes a descrip-

tion of the subject area of the infor-

mation system for business promotion 

and sales control of city organiza-

tions. The system helps the interac-

tion between organizations and cus-

tomers. What makes it unique is the 

system of reviews and conflicts that 

will be resolved as they arise for bet-

ter feedback. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: CRM, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʫʯʸʪ, 

ʫʩʣʫʛʠ. 

Keywords: CRM, information 

system, accounting, service. 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠʥʪʝʨʥʝʪ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʤʦʱ-

ʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦ ʧʦʠʩʢʫ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠʤ ʫʩʧʝʰʥʦ 

ʧʦʣʴʟʫʝʪʩʷ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʙʠʟʥʝʩ. ʂʦʛʜʘ ʯʝʣʦʚʝʢ ʠʱʝʪ ʢʘʢʫʶ-ʣʠʙʦ ʫʩʣʫʛʫ ʦʥ ʠʩ-

ʧʦʣʴʟʫʝʪ ʜʚʘ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠʩʪʦʯʥʠʢʘ. ʇʝʨʚʳʡ ʠ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʵʪʦ ʧʦʠʩʢ 

ʚ ʠʥʪʝʨʥʝʪʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʠʩʢʦʚʳʝ ʩʣʫʞʙʳ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʦ-

ʤʦʛʘʶʪ ʚʝʩʪʠ ʠ ʧʨʦʜʚʠʛʘʪʴ ʩʚʦʡ ʙʠʟʥʝʩ ʚ ʩʝʪʠ [1, 2]. ʍʦʨʦʰʦ ʦʬʦʨʤʣʝʥʥʘʷ ʩʦʮʠ-

ʘʣʴʥʘʷ ʩʝʪʴ ʧʨʠʥʦʩʠʪ ʟʘʷʚʢʠ ʚ ʢʦʤʧʘʥʠʶ, CRM-ʩʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʚʝʩʪʠ ʠʭ ʫʯʸʪ 

ʠ ʢʦʥʪʨʦʣʴ. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʦʠʩʢʘ ʣʶʜʴʤʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʠ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʤ ï ʵʪʦ ʧʝʨʩʦʥʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʨʫʟʝʡ ʠ ʟʥʘʢʦʤʳʭ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʙʦʣʴʰʝʤ ʦʧʳʪʝ ʠ ʯʘʩʪʦʪʝ ʧʦʩʝʱʝʥʠʡ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ 

ʚʳʙʨʘʪʴ ʜʣʷ ʩʝʙʷ, ʩʪʦʠʪ ʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʪʦʠʪ 

ʣʠ ʠʭ ʨʝʢʦʤʝʥʜʦʚʘʪʴ. ʀ ʫʞʝ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʤʦʞʝʪ ʦʩʥʦʚʳ-

ʚʘʪʴʩʷ ʚʳʙʦʨ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʥʝ ʩʪʘʣʢʠʚʘʣʩʷ ʩ ʜʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ʇʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʳʯʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʩʘʡʪʳ-ʘʛʨʝʛʘʪʦʨʳ ʜʣʷ ʧʨʦʜʘʞ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ [3], ʪʘʢʠʝ ʢʘʢ ɸʚʠʪʦ, ʖʣʘ, 

ʗʥʜʝʢʩ.ʋʩʣʫʛʠ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ, ʧʨʦʜʘʚʘʪʴ ʪʦʚʘʨʳ ʠ 

ʫʩʣʫʛʠ. ʈʝʛʠʩʪʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʠ ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ, ʧʦ-
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ʵʪʦʤʫ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʩʝʙʝ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʘʢʢʘʫʥʪʦʚ ʠ ʚʳʢʣʘʜʳ-

ʚʘʪʴ ʚʩʸ, ʯʪʦ ʟʘʭʦʯʝʪ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʨʠʩʢʦʚ. ʇʨʦʙʣʝʤʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʪʘʢʠʭ 

ʩʘʡʪʦʚ ʚ ʪʦʤ, ʯʪʦ ʥʠʢʪʦ ʥʝ ʧʨʦʚʝʨʷʝʪ ʢʘʯʝʩʪʚʦ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ ʠ ʩʝʨʴʝʟʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢʞʝ ʦʪʩʫʪʩʪʚʫʝʪ ʨʝʡʪʠʥʛ, ʪʦʣʴʢʦ ʦʪʟʳʚʳ, ʢʦʪʦʨʳʝ ʥʠʢʘʢ ʥʝ ʧʨʦ-

ʚʝʨʷʶʪʩʷ ʥʘ ʧʨʝʜʤʝʪ ʥʘʢʨʫʪʢʠ ʠ ʧʦʜʜʝʣʢʠ.  

ʕʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. ʇʦʣʴʟʦʚʘ-

ʪʝʣʴ ʦʰʠʙʦʯʥʦ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʥʝ ʜʦʙʨʦʩʦʚʝʩʪʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʜʘʞʝ ʝʩʣʠ ʫ ʥʝʸ 

ʙʫʜʫʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ. ɽʩʣʠ ʠʩʧʦʣʥʠʪʝʣʴ ʫʩʣʫʛ ʥʘʙʝʨʝʪ ʤʥʦʛʦ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʭ ʦʪʟʳʚʦʚ, ʪʦ ʦʥ ʩʧʦʢʦʡʥʦ ʤʦʞʝʪ ʫʜʘʣʠʪʴ ʩʚʦʡ ʩʪʘʨʳʡ ʘʢʢʘʫʥʪ ʠ ʩʦ-

ʟʜʘʪʴ ʥʦʚʳʡ, ʢʫʧʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ ʠ ʜʘʣʝʝ ʧʨʦʜʦʣʞʘʪʴ ʚʝʩʪʠ ʩʚʦʶ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʩʘʡʪʦʚ-ʘʛʨʝʛʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʗʥʜʝʢʩ.ʋʩʣʫʛʠ. 

ʆʥʠ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʠʚʣʝʯʝʥʠʷ ʢʣʠʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʨʝʢʣʘʤʳ, ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʠ ʩʦʙʠʨʘʶʪ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʩ ʜʨʫʛʠʭ ʩʘʡʪʦʚ ʩ ʫʩʣʫʛʘʤʠ ʠ ʜʦʙʘʚʣʷʶʪ ʥʘ 

ʩʚʦʡ ʩʘʡʪ. ɺʩʸ ʵʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʥʘʙʦʨʘ ʘʫʜʠʪʦʨʠʠ. ɻʜʝ ʙʦʣʴʰʝ ʠʩʧʦʣʥʠʪʝʣʝʡ 

ʫʩʣʫʛ, ʪʘʤ ʠ ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ. ʅʦ ʥʠʢʪʦ, 

ʦʧʷʪʴ ʞʝ, ʥʝ ʛʦʚʦʨʠʪ ʦ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʫʩʣʫʛ. 

ʆʙʦʟʥʘʯʝʥʥʘʷ ʧʦʟʠʮʠʷ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʧʦʠʩʢʘ ʠ ʦʮʝʥʠ-

ʚʘʥʠʷ ʫʩʣʫʛ ʚ ʠʥʪʝʨʥʝʪʝ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʠʩʢʘ ʠ ʦʮʝʥʠʚʘʥʠʷ ʫʩʣʫʛ ʚ ʠʥʪʝʨʥʝʪʝ, ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʧʨʦʮʝʩʩ 

ʧʦʠʩʢʘ ʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ ʠ ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ ʢʘʢ 

ʜʣʷ ʟʘʢʘʟʯʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʝʡ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. 

ʆʧʠʩʘʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ, ʫʯʸʪ ʟʘ-

ʷʚʦʢ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ ʠʩʧʦʣʥʠʪʝ-

ʣʷʤʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʦʠʟʚʦʜʠʪʴ ʫʯʸʪ ʟʘʷʚʦʢ, ʢʣʠʝʥʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʫʩʣʫʛʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘ-

ʜʘʯʠ: 

ī ʚʳʧʦʣʥʠʪʴ ʧʨʝʜʧʨʦʝʢʪʥʳʡ ʘʥʘʣʠʟ; 

ī ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ ʘʥʘʣʦʛʦʚ; 

ī ʦʧʠʩʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʯʘʩʪʴ ʧʨʦʝʢʪʘ; 

ī ʚʳʧʦʣʥʠʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʀʉ; 

ī ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ. 

ɺ ʩʚʷʟʠ ʩ ʦʙʰʠʨʥʦʩʪʴʶ ʪʝʤʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʝʘʣʠʟʦʚʘʪʴ ʯʘʩʪʴ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

ī ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʚʪʦʨʠʟʘʮʠʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ; 

ī ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʝʥʪʦʤ ʩʘʡʪʘ; 

ī ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʦʚ ʠ ʧʝʨʝʜʘʯʘ ʠʭ ʠʩʧʦʣʥʠʪʝʣʷʤ; 

ī ʠʥʪʝʛʨʘʮʠʷ ʩ ʧʦʧʫʣʷʨʥʳʤʠ CRM-ʩʠʩʪʝʤʘʤʠ. 

ī ʠʥʪʝʛʨʘʮʠʷ ʩ YandexMaps API. 
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ī ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʘʤʠ ʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ: 

1) ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ; 

2) ʠʤʝʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ ʨʦʣʝʡ ʠ ʜʦʩʪʫʧʘ; 

3) ʬʦʨʤʠʨʦʚʘʪʴ ʟʘʢʘʟʳ ʠ ʚʝʩʪʠ ʠʭ ʫʯʸʪ ʚ ʩʠʩʪʝʤʝ; 

4) ʧʦʟʚʦʣʷʪʴ ʚʥʦʩʠʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦʙ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʠʭ ʘʜʤʠ-

ʥʠʩʪʨʘʪʦʨʦʚ; 

5) ʧʦʟʚʦʣʷʪʴ ʚʥʦʩʠʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʢʘʪʝʛʦʨʠʠ ʠ ʧʦʜʢʘʪʝʛʦʨʠʠ ʩʘʡʪʘ; 

6) ʧʦʟʚʦʣʷʪʴ ʩʦʟʜʘʚʘʪʴ ʠ ʚʝʩʪʠ ʫʯʸʪ ʢʦʥʬʣʠʢʪʦʚ 

7) ʧʦʟʚʦʣʷʪʴ ʦʪʧʨʘʚʣʷʪʴ ʜʘʥʥʳʝ ʦ ʟʘʢʘʟʘʭ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʧʦ API. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ [4]: 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʀʉ: 

1) ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʘʥʘʣʠʟʘ; 

2) ʩʙʦʨ ʪʨʝʙʦʚʘʥʠʡ; 

3) ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ; 

4) ʠʟʫʯʝʥʠʝ ʘʥʘʣʦʛʦʚ; 

5) ʩʦʟʜʘʥʠʝ ʯʝʨʥʦʚʦʡ ʚʝʨʩʠʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʦʝʢʪʘ; 

6) ʦʙʩʫʞʜʝʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʨʦʝʢʪʘ; 

7) ʜʦʨʘʙʦʪʢʘ ʩʧʝʮʠʬʠʢʘʮʠʡ ʇʆ ʩ ʫʯʝʪʦʤ ʟʘʤʝʯʘʥʠʡ. 

- ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ:  

1) ʧʝʨʝʩʤʦʪʨ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʇʆ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ; 

3) ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʬʝʡʩʥʦʛʦ ʧʨʦʪʦʪʠʧʘ; 

4) ʨʘʟʨʘʙʦʪʢʘ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɹɼ; 

5) ʨʝʚʠʟʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ; 

6) ʜʦʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʩ ʫʯʝʪʦʤ ʟʘʤʝʯʘʥʠʡ. 

- ʈʘʟʨʘʙʦʪʢʘ: 

1) ʨʘʟʨʘʙʦʪʢʘ ʪʝʩʪʦʚʦʡ ʚʝʨʩʠʠ ʠʥʪʝʨʬʝʡʩʘ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʢʦʜʘ; 

3) ʨʘʟʨʘʙʦʪʢʘ ʠʪʦʛʦʚʦʡ ʚʝʨʩʠʠ ʠʥʪʝʨʬʝʡʩʘ; 

4) ʧʝʨʚʠʯʥʘʷ ʦʪʣʘʜʢʘ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 

ʇʨʠ ʧʦʠʩʢʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʀʉ ʙʳʣʠ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʢʘʢ:  

- Avito ï ʩʘʡʪ ʦʙʲʷʚʣʝʥʠʡ ʠ ʧʨʦʜʘʞ [5]; 

- ʖʣʘ ï ʩʘʡʪ ʦʙʲʷʚʣʝʥʠʡ ʠ ʧʨʦʜʘʞ [6]; 

- ʗʥʜʝʢʩ.ʋʩʣʫʛʠ ï ʩʘʡʪ ʦʙʲʷʚʣʝʥʠʡ [7]; 

- DIKIDI  ï ʩʘʡʪ ʦʙʲʷʚʣʝʥʠʡ; 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚʩʝʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ɸʚʠʪʦ ʠʟʥʘʯʘʣʴʥʦ ʷʚʣʷʣʩʷ ʩʘʡʪʦʤ ʜʣʷ ʧʨʦʜʘʞʠ ʚʝʱʝʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦ-

ʷʚʠʣʠʩʴ ʨʘʟʜʝʣʳ ʩ ʧʨʦʜʘʞʝʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ɼʣʷ 
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ʪʦʛʦ, ʯʪʦʙʳ ʚʳʣʦʞʠʪʴ ʦʙʲʷʚʣʝʥʠʝ ʥʘ ʩʘʡʪʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʪʴʩʷ. ʉ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʩʘʡʪʝ ʧʦʷʚʠʣʩʷ ʨʘʟʜʝʣ ɸʚʠʪʦ-ɹʠʟʥʝʩ ʜʣʷ ʢʨʫʧ-

ʥʳʭ ʧʨʦʜʘʚʮʦʚ ʥʘ ʩʘʡʪʝ. ʊʘʢ ʞʝ ʵʪʦʪ ʩʘʡʪ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʠ ʫ ʣʶʜʝʡ, 

ʢʦʪʦʨʳʤ ʥʫʞʥʳ ʢʣʠʝʥʪʳ. ʇʨʠʤʝʨʳ ʦʙʲʷʚʣʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ, ʣʶʜʠ ʚʳʢʣʘ-

ʜʳʚʘʶʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴ. ʋ ʢʘʞʜʦʛʦ ʧʨʦʜʘʚʮʘ ʝʩʪʴ 

ʨʝʡʪʠʥʛ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʥʘʧʨʷʤʫʶ ʦʪ ʦʪʟʳʚʦʚ. ʉʠʩʪʝʤʘ ʦʪʟʳʚʦʚ ʥʝ ʷʚʣʷʝʪʩʷ 

ʵʪʘʣʦʥʥʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʦʩʪʘʚʣʝʥʠʠ ʦʪʟʳʚʘ ʥʝʠʟʚʝʩʪʥʘ, 

ʧʦʪʦʤʫ ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʥʝ ʚʝʜʝʪʩʷ ʫʯʝʪ ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ. ʉʠʩʪʝʤʘ ʩʘʤʘ ʟʘʧʨʘʰʠ-

ʚʘʝʪ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʟʳʚ ʦʙ ʫʩʣʫʛʝ, ʜʘʞʝ ʝʩʣʠ ʦʥʘ ʥʝ ʙʳʣʘ ʦʢʘʟʘʥʘ ʠ ʥʘʦʙʦʨʦʪ 

ʥʝ ʜʘʝʪ ʦʩʪʘʚʠʪʴ ʦʪʟʳʚ, ʜʘʞʝ ʝʩʣʠ ʫʩʣʫʛʘ ʙʳʣʘ ʦʢʘʟʘʥʘ. 

ʗʥʜʝʢʩ-ʫʩʣʫʛʠ ʷʚʣʷʶʪʩʷ ʘʛʨʝʛʘʪʦʨʘʤ. ʉʠʩʪʝʤʘ ʩʦʙʠʨʘʝʪ ʚʩʝʭ ʠʩʧʦʣʥʠʪʝʣʝʡ 

ʫʩʣʫʛ ʩ ʦʧʠʩʘʥʠʝʤ, ʥʦʤʝʨʦʤ ʪʝʣʝʬʦʥʘ ʠ ʪ.ʜ. ʩ ʨʘʟʥʳʭ ʩʘʡʪʦʚ. ʈʝʡʪʠʥʛ ʩʪʨʦʠʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʦʪʟʳʚʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʩʪʘʚʣʷʪʴ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʚ ʥʝʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʪʦʛʦ, ʙʳʣʘ ʣʠ ʦʢʘʟʘʥʘ ʫʩʣʫʛʘ. 

ʖʣʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʘʥʘʣʦʛʦʤ ɸʚʠʪʦ ʠ ʠʤʝʝʪ ʩʭʦʞʠʡ ʬʫʥʢʮʠʦʥʘʣ. 

DIKIDI - ʚʳʜʝʣʷʝʪʩʷ ʠʭ ʚʩʝʭ ʩʠʩʪʝʤ, ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. ʕʪʦ ʩʘʡʪ ʩ ʫʢʣʦ-

ʥʦʤ ʥʘ ʦʙʣʘʩʪʴ ʢʨʘʩʦʪʳ ʠ ʟʜʦʨʦʚʴʷ. ʈʝʛʠʩʪʨʘʮʠʷ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʝʡ ʙʦʣʝʝ ʩʣʦʞ-

ʥʘʷ, ʜʣʷ ʟʘʧʠʩʠ ʥʘ ʫʩʣʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʪʦʞʝ ʥʘʜʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ. ɸʜʝʢʚʘʪ-

ʥʘʷ ʩʠʩʪʝʤʘ ʨʝʡʪʠʥʛʦʚ, ʝʩʪʴ ʚʩʪʨʦʝʥʥʘʷ CRM ʩʠʩʪʝʤʘ ʜʣʷ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʜʣʷ ʦʪ-

ʩʣʝʞʠʚʘʥʠʷ ʟʘʧʠʩʝʡ, ʟʘʢʘʟʦʚ ʠ ʢʣʠʝʥʪʦʚ. ʊʘʢ ʞʝ ʩʘʡʪ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʶ ʢʘʩʪʦʤ-

ʥʫʶ CRM ʩʠʩʪʝʤʫ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʘʡʪʘ, ʧʳʪʘʷʩʴ ʩʦʩʪʘ-

ʚʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ ʧʦʧʫʣʷʨʥʳʤ CRM ʩʠʩʪʝʤʘʤ AmoCRM,Bitrix24 ʠ ʪʜ. 

ɺ ʩʨʘʚʥʝʥʠʝ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʘʥʘʣʦʛʘʤʠ ʀʉ çDigitalCityè ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʂʨʠʪʝʨʠʠ ʩʨʘʚʥʝʥʠʷ 

ʇʨʝʠʤʫʱʝʩʪʚʘ Avito ʗʥʜʝʢʩ. 

ʋʩʣʫʛʠ 

ʖʣʘ DIKIDI  ʀʉ 

ñDigitalCityò 

ʋʯʸʪ ʟʘʷʚʦʢ - - - + + 

ʇʨʦʚʝʨʢʘ ʦʮʝʥʦʢ ʫʩʣʫʛ - - - - + 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʩʜʝʣʢʠ 

ʜʣʷ ʦʪʟʳʚʘ 
- - - - + 

ʇʨʦʚʝʨʢʘ ʠʩʧʦʣʥʠʪʝʣʝʡ - - - - + 

ʀʥʪʝʛʨʘʮʠʷ ʩ CRM + - - + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʥʣʘʡʥ-ʟʘʧʠʩʠ - - - + + 

ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʢʘʟʳʚʘʝ-

ʤʳʭ ʫʩʣʫʛ 
+ + + - + 

ʅʘʣʠʯʠʝ ʢʘʨʪʳ ʦʨʛʘʥʠʟʘʮʠʡ + + + + + 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ - - - - + 

ʂʦʥʪʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ - - - + + 

ʆʙʥʦʚʣʷʝʤʳʡ ʨʝʡʪʠʥʛ - - - - + 
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʆʪʧʨʘʚʥʳʤ ʧʫʥʢʪʦʤ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʥʘʷ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʫʩʪʨʘʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ (ʪʘʢʠʝ ʢʘʢ ʩʚʷʟʠ çʤʥʦʛʠʝ-

ʢʦ-ʤʥʦʛʠʤè) ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ ʠʟ ʥʝʸ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʟʘʪʨʫʜʥʷʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ 

ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʩʨʝʜʝ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʜʝʡ-

ʩʪʚʠʡ ʩʪʨʫʢʪʫʨʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʙʫʜʝʪ ʠʟʤʝʥʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, ʚʳʜʚʠʛʘʝʤʳʤ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ. 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʫʱʥʦ-

ʩʪʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʠʩʪʝʤʳ: 

¶ ʇʝʨʩʦʥʘ 

¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʢʦʤʧʘʥʠʠ 

¶ ɸʜʤʠʥʠʩʪʨʘʪʦʨ(ʩʠʩʪʝʤʳ) 

¶ ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʉʫʱʥʦʩʪʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ(ʩʘʡʪʘ): 

¶ ʂʘʪʝʛʦʨʠʠ 

¶ ʇʦʜʢʘʪʝʛʦʨʠʠ 

¶ ʂʦʤʧʘʥʠʠ 

¶ ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

ʉʫʱʥʦʩʪʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʦʨʛʘʥʠ-

ʟʘʮʠʷʤʠ: 

¶ ʀʟʙʨʘʥʥʦʝ 

¶ ɿʘʢʘʟʳ 

¶ ʂʦʥʬʣʠʢʪʳ 

ʉʫʱʥʦʩʪʠ, ʚʳʩʪʫʧʘʶʱʠʝ ʚ ʨʦʣʠ ʩʧʨʘʚʦʯʥʠʢʦʚ ʚ ʩʠʩʪʝʤʝ: 

¶ ʉʪʘʪʫʩʳ 

¶ ʈʦʣʠ 

¶ ʃʦʛʠʨʦʚʘʥʠʝ 

¶ ʊʠʧʳ 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʠʩʢʘ ʫʩʣʫʛ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʬʦʨʤʣʷʪʴ ʟʘʢʘʟʳ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ ïʚʝʩʪʠ ʠʭ 

ʫʯʸʪ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʢʦʥʬʣʠʢʪʳ, ʝʩʣʠ ʢʘʯʝʩʪʚʦ ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ ʠʭ 

ʥʝ ʫʩʪʨʦʠʣʦ. ʉʠʩʪʝʤʘ ʫʩʧʝʰʥʦ ʟʘʧʫʱʝʥʘ ʥʘ ʩʝʨʚʝʨʝ ʠ ʧʨʦʭʦʜʠʪ ʩʪʘʜʠʶ ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʠ ʧʦʣʫʯʠʣʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘ-

ʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ. ʊʘʢ ʞʝ ʧʨʦʠʟʚʝʜʸʥʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚ CRM 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʣʘ ʙʦʣʝʝ ʛʠʙʢʦ ʚʝʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʫ ʦʨʛʘʥʠ-

ʟʘʮʠʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʧʣʘʥʝ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʠ ʫʣʫʯʰʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 
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ɽ. ʉ. ʄʷʥʜʠʥ, ɸ. ʅ. ɼʦʨʦʛʦʙʝʜ E. S. Myandin, A. N. Dorogobed 
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ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical University, 

Ukhta 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʙʦʪʘ 

ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʋʯʝʪ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʋɻʊʋè ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʢʦʥʪʨʦʣʝʤ ʜʝʣ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ, ʫʯʘʱʠʭʩʷ ʠ ʨʘʙʦ-

ʪʘʶʱʠʭ ʚ ʋɻʊʋ. ɸʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʚʳʷʚʠʣ, ʯʪʦ ʩʦʪʨʫʜʥʠʢʘʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʪʜʝʣʘ ʧʨʠʭʦʜʠʪʩʷ 

ʦʬʦʨʤʣʷʪʴ ʦʪʯʝʪʥʦʩʪʴ ʧʦ ʦʪʜʝʣʫ, 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʣʠʩʪʳ ʢʦʥʪʨʦʣʷ 

ʚʨʫʯʥʫʶ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʦʚʝʨʢʘ 

ʦʬʦʨʤʣʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʦʪʯʝʪ-

ʥʦʩʪʠ ʦʪʜʝʣʘ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʦʩʪʠʪ ʜʘʥ-

ʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥ-

ʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʩʪʦʚ ʤʠʛʨʘʮʠ-

ʦʥʥʦʛʦ ʫʯʝʪʘ, ʠʟʙʝʞʘʪʴ ʚʚʦʜʘ ʦʰʠ-

ʙʦʯʥʳʭ ʜʘʥʥʳʭ, ʫʣʫʯʰʠʪʴ ʢʦʥʪʨʦʣʴ 

ʜʝʣ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ. 

The article presents the work on 

the design and development of the in-

formation system "Accounting for 

foreign citizens of USTU" for data 

management and control over the af-

fairs of foreign citizens, students and 

working in USTU. The analysis of the 

subject area revealed that the em-

ployees of the international depart-

ment have to draw up reports for the 

department, documentation and 

checklists manually, in turn, checking 

the completed documentation and re-

ports of the department takes a lot of 

time. The development of an infor-

mation system will simplify this pro-

cess, reduce the time required to 

check the reliability of data and gen-

erate migration registration sheets, 

avoid entering erroneous data, and 

improve control over the affairs of 

foreign citizens. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʘʷ ʩʠʩʪʝʤʘ, ʤʠʛʨʘʮʠʦʥʥʳʡ ʫʯʝʪ, ʢʦʥ-

ʪʨʦʣʴ. 

Keywords: information system, 

migration registration, control. 

ɺʚʝʜʝʥʠʝ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʪʜʝʣ ï ʟʥʘʯʠʤʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ, ʨʘ-

ʙʦʪʘ ʢʦʪʦʨʦʛʦ ʚʦ ʤʥʦʛʦʤ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʣʠʮʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ɽʩʣʠ 20-30 ʣʝʪ ʥʘʟʘʜ ʥʠʢʪʦ ʚ ʤʠʨʝ ʥʝ ʟʘʛʦʚʘʨʠʚʘʣ ʦ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ 

ʨʳʥʦʯʥʳʡ ʤʝʭʘʥʠʟʤ, ʪʦ ʩʝʡʯʘʩ ʠʟʤʝʥʷʶʪʩʷ ʜʘʞʝ ʜʝʬʠʥʠʮʠʠ. ɽʩʣʠ ʦʙʨʘʟʦʚʘʥʠʝ 
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ï ʵʪʦ ʨʳʥʦʯʥʳʡ ʤʝʭʘʥʠʟʤ, ʪʦʛʜʘ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙ ʵʢʩʧʦʨʪʝ 

ʫʯʝʙʥʳʭ ʫʩʣʫʛ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʦʯʝʥʴ ʜʦʭʦʜʥʳʭ ʩʪʘʪʝʡ ʙʶʜʞʝʪʘ ʣʶʙʦʛʦ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʪʜʝʣʘ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʋɻʊʋ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʚʟʘʠʤʦʚʳ-

ʛʦʜʥʳʭ ʧʘʨʪʥʝʨʩʢʠʭ ʩʚʷʟʝʡ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʫʯʝʙʥʳʤʠ ʠ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠ-

ʷʤʠ; ʦʧʪʠʤʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ [48]. 

ʇʨʠʨʦʩʪ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ɺʦʟ-

ʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʝʜʝʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʠ ʪʱʘʪʝʣʴʥʦʤ ʢʦʥ-

ʪʨʦʣʝ ʜʝʣ ʧʦ ʠʥʦʩʪʨʘʥʥʳʤ ʛʨʘʞʜʘʥʘʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʪ-

ʜʝʣʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʰʪʨʘʬʦʚ. ʈʦʩʩʠʡʩʢʠʝ ʚʣʘʩʪʠ ʚʝʜʫʪ ʤʠʛʨʘʮʠ-

ʦʥʥʳʡ ʫʯʝʪ ʚʲʝʟʞʘʶʱʠʭ ʛʦʩʪʝʡ. ʐʪʨʘʬ ʟʘ ʥʝʩʚʦʝʚʨʝʤʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚʦ-

ʚʳʭ ʥʦʨʤ ʛʦʩʫʜʘʨʩʪʚʘ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʝʪ ʢʘʢ ʧʨʠʝʟʞʠʡ, 

ʪʘʢ ʠ ʧʨʠʥʠʤʘʶʱʘʷ ʝʛʦ ʩʪʦʨʦʥʘ, ʪʦ ʝʩʪʴ ʫʥʠʚʝʨʩʠʪʝʪ. ʏʪʦʙʳ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʚʥʝʩʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʦʙ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥʘʭ ʠ 

ʫʣʫʯʰʠʪʴ ʢʦʥʪʨʦʣʴ ʧʨʝʙʳʚʘʥʠʷ ʠʥʦʩʪʨʘʥʮʝʚ, ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʪʜʝʣʘ ʋɻʊʋ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ ʩʨʝʜʩʪʚʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ 

ʜʝʣ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ. ʀʟ ʵʪʦʛʦ ʚʳʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: ʧʦʚʳʰʝʥ-

ʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʩʠʣ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʚʠʟʦʚʦ ï ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʫʯʝʪʘ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʠ ʧʦʩʪʘʥʦʚʢʘ ʠʭ ʥʘ ʤʠʛʨʘʮʠʦʥʥʳʡ ʫʯʝʪ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʢʦʥʪʨʦʣʝ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʧʨʦʜʣʝʥʠʝ ʚʠʟʳ, ʨʝʛʠʩʪʨʘʮʠʷ, 

ʧʨʠʢʘʟʳ ʠ ʪ.ʧ.); ʪʨʫʜʦʸʤʢʠʡ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʦʚ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʘ; ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʟʘ-

ʚʝʨʰʝʥʠʠ ʩʨʦʢʦʚ ʜʝʡʩʪʚʠʷ ʚʠʟʳ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ; ʦʪʩʫʪ-

ʩʪʚʠʝ ʤʝʭʘʥʠʟʤʘ ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʟʘʧʠʩʳʚʘʪʴ ʚʩʝ ʩʦʙʳʪʠʷ ʠʟʤʝʥʝ-

ʥʠʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʵʪʦʛʦ ʩʣʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʩʣʝʜʦʚʘʥʠʡ; 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʰʪʨʘʬʦʚ ʟʘ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʜʣʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʦʩʪʨʘʥ-

ʥʳʭ ʛʨʘʞʜʘʥ. 

ʆʙʦʟʥʘʯʝʥʥʘʷ ʧʦʟʠʮʠʷ ʛʦʚʦʨʠʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʦʪʩʫʪʩʪʚʠʷ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʜʝʣ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʋɻʊʋ, ʢʦʪʦʨʘʷ ʫʧʨʦʩʪʠʪ ʫʯʝʪʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʦʟʚʦʣʠʪ ʧʦ-

ʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʪʱʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʙʳʚʘʥʠʷ ʠʥʦʩʪʨʘʥʮʝʚ. 

ʇʨʝʜʧʨʦʝʢʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʫʯʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʋɻʊʋ. 

ʂʘʞʜʳʡ ʛʦʜ ʚ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦʩʪʫʧʘʝʪ ʠ ʧʝʨʝʚʦʜʠʪʩʷ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. ʉ ʫʪʚʝʨʞʜʝʥʠʝʤ ʥʦʨʤʳ ʚ ʜʦʢʫʤʝʥʪʝ ʦ ʧʦʨʷʜʢʝ ʧʝʨʝ-
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ʚʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʦʤ ʧʨʠʢʘʟʦʤ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, ʩ 21 ʤʘʷ 2017 ʛʦʜʘ ʠʥʦ-

ʩʪʨʘʥʥʳʝ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʨʦʩʩʠʡʩʢʠʝ ʚʫʟʳ ʙʝʟ 

ʧʦʪʝʨʠ ʢʫʨʩʘ. ʊʘʢʞʝ, ʧʦʤʠʤʦ ʩʪʫʜʝʥʪʦʚ, ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʙʠʨʘʝʪ ʚ ʰʪʘʪ ʠʥʦʩʪʨʘʥ-

ʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ. 

ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠʥʦʩʪʨʘʥʥʳʡ ʛʨʘʞʜʘʥʠʥ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʦʜʥʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ: ʚʠʜ ʥʘ ʞʠʪʝʣʴʩʪʚʦ (ɺɾ); ʨʘʟʨʝʰʝʥʠʝ ʥʘ 

ʚʨʝʤʝʥʥʦʝ ʧʨʦʞʠʚʘʥʠʝ (ʈɺʇ); ʚʠʟʫ ʠ ʤʠʛʨʘʮʠʦʥʥʫʶ ʢʘʨʪʫ. 

ʀʥʦʩʪʨʘʥʥʳʝ ʛʨʘʞʜʘʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʲʝʟʞʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʈʦʩ-

ʩʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʚʠʟʳ, ʝʩʣʠ ʜʨʫʛʦʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠʣʠ 

ʫʢʘʟʘʤʠ ʇʨʝʟʠʜʝʥʪʘ ʈʌ.  

ɿʘ ʥʘʨʫʰʝʥʠʝ ʧʨʠʥʠʤʘʶʱʝʡ ʩʪʦʨʦʥʦʡ ʧʨʘʚʠʣ ʧʨʝʙʳʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ 

ʛʨʘʞʜʘʥ ʚ ʈʌ ʨʘʩʩʯʠʪʘʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ɺ ʩʣʫʯʘʝ ʥʝʚʳʧʦʣ-

ʥʝʥʠʷ ʧʨʠʥʠʤʘʶʱʝʡ ʩʪʦʨʦʥʳ (ʫʥʠʚʝʨʩʠʪʝʪʦʤ) ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʫʯʝʪʘ ʚʦʟʤʦʞʥʳ ʩʫʤʤʳ ʰʪʨʘʬʘ ʦʪ 400000 ʜʦ 500000 ʨʫʙʣʝʡ [2]. 

ʋʥʠʚʝʨʩʠʪʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʦʩʪʨʘʥʥʳʤ ʛʨʘʞʜʘʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʞʠ-

ʚʘʥʠʷ ʚ ʦʙʱʝʞʠʪʠʠ, ʘ ʪʘʢʞʝ ʚʳʜʘʝʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʨʘʙʦʪʫ 

[1, 2]. 

ʆʪʯʝʪʥʘʷ ʬʦʨʤʘ ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʣʷʝʪʩʷ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʜʘʥʥʳʭ, ʧʨʦʚʝ-

ʨʷʝʪʩʷ ʥʘʯʘʣʴʥʠʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʪʜʝʣʘ ʠ ʭʨʘʥʠʪʩʷ ʚ ʦʪʜʝʣʝ.  

ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʚʭʦʜʠʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʄʆ ʜʘʥ-

ʥʳʭ ʦ ʧʨʝʙʳʚʘʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʥʠʭ ʚʭʦʜʷʪ ʜʘʥʥʳʝ 

ʦ ʧʨʝʙʳʚʘʥʠʠ, ʧʨʦʜʣʝʥʠʠ ʚʠʟʳ, ʧʨʦʜʣʝʥʠʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʦʙʫʯʝʥʠʠ, ʠ ʨʘʟʣʠʯʥʳʝ 

ʫʚʝʜʦʤʣʝʥʠʷ ʦʪʜʝʣʘ (ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʫʙʳʪʠʷ ʠ ʧʨʠʙʳʪʠʷ ʩ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ). 

ʉʦʪʨʫʜʥʠʢʠ ʦʪʜʝʣʘ ʩʪʨʫʢʪʫʨʠʨʫʶʪ ʵʪʠ ʜʘʥʥʳʝ, ʦʬʦʨʤʣʷʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʦʪʯʝʪ-

ʥʦʩʪʴ ʠ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʧʨʦʚʦʜʷʪ ʢʦʥʪʨʦʣʴ ʜʝʣ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ. ʇʦʩʣʝ ʧʦ-

ʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʠʜʝʪ ʧʨʦʚʝʨʢʘ ʥʘ ʦʰʠʙʢʠ, ʝʩʣʠ ʦʥʠ ʠʤʝ-

ʶʪʩʷ, ʚʥʦʩʷʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʦʩʪʘʚʣʷʝʪʩʷ ʦʪʯʝʪʥʦʩʪʴ ʦʪ-

ʜʝʣʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʠ ʧʝʨʝʜʘʝʪʩʷ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ 

ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ. 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞ-

ʜʘʥ ʋɻʊʋ. ɺ ʩʚʷʟʠ ʩ ʤʘʩʰʪʘʙʥʦʩʪʴʶ ʜʘʥʥʦʡ ʪʝʤʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʝʘʣʠ-

ʟʦʚʘʪʴ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

ī ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʨʘʙʦʪʥʠʢʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʪʜʝʣʘ; 

ī ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʚ ʩʠʩʪʝʤʝ; 

ī ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʦʙ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥʘʭ; 

ī ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʩʧʨʘʚʦʯʥʠʢʦʚ; 

ī ʧʨʦʠʟʚʦʜʠʪʴ ʘʚʪʦʪʨʘʥʩʣʠʪ ʩʪʨʦʢ (ʥʘʧʨʠʤʝʨ, ʌʀʆ. ɺ ʥʝʢʦʪʦʨʳʭ ʜʦʢʫ-
ʤʝʥʪʘʭ ʪʨʝʙʫʝʪʩʷ ʜʫʙʣʠʨʦʚʘʪʴ ʩʪʨʦʢʠ ʩ ʢʠʨʠʣʣʠʮʳ ʥʘ ʣʘʪʠʥʠʮʫ); 

ī ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʚʝʜʦʤʣʝʥʠʝ ʧʦ ʦʢʦʥʯʘʥʠʶ ʩʨʦʢʦʚ ʧʨʦʜʣʝʥʠʷ ʚʠʟʳ ʠ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ; 

ī ʢʦʥʪʨʦʣʴ ʜʝʣ ʧʦ ʠʥʦʩʪʨʘʥʥʳʤ ʛʨʘʞʜʘʥʘʤ; 

ī ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʧʫʥʢʪʦʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ: 
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1) ʧʨʦʠʟʚʦʜʠʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʩʦʪʨʫʜʥʠʢʘ ʧʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ; 

2) ʦʪʦʙʨʘʞʘʪʴ ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʦʚ ʚʠʟʳ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʠ 
ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʠ ʧʦ ʥʘʞʘʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʚ ʠʥʪʝʨʬʝʡʩʝ ʧʨʦ-

ʛʨʘʤʤʳ; 

3) ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʜʦʩʪʫ-

ʧʦʤ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʦʣʠ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ; 

4) ʧʦʟʚʦʣʷʪʴ ʚʥʦʩʠʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ 

(ʚʠʟʘ, ʧʨʦʜʣʝʥʠʝ ʚʠʟʳ, ʤʠʛʨʘʮʠʦʥʥʘʷ ʢʘʨʪʘ, ʨʝʛʠʩʪʨʘʮʠʷ, ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʨʘʙʦʪʫ, 

ʈɺʇ ʠ ɺɾ, ʧʨʦʞʠʚʘʥʠʝ, ʧʨʠʢʘʟʳ ʠ ʫʚʝʜʦʤʣʝʥʠʷ) ʠ ʩʧʨʘʚʦʯʥʠʢʦʚ;  

5) ʛʝʥʝʨʠʨʦʚʘʪʴ ʦʪʯʝʪʳ ʠ ʜʦʢʫʤʝʥʪʘʮʠʶ (ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦ ʧʨʠʝʤʝ ʥʘ ʧʨʦ-
ʜʣʝʥʠʝ ʚʠʟʳ, ʭʦʜʘʪʘʡʩʪʚʦ ʥʘ ʚʠʟʫ, ʭʦʜʘʪʘʡʩʪʚʦ ʦ ʧʨʦʜʣʝʥʠʠ ʨʝʛʠʩʪʨʘʮʠʠ, 

ʩʧʨʘʚʢʘ ʦʙ ʦʙʫʯʝʥʠʠ ʠ ʜʨʫʛʠʝ). 

ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ (ʈʠʩʫʥʦʢ 1) ʧʨʝʜʩʪʘʚʣʝʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʞʝʥʝʨʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʪʜʝʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ çʢʘʢ ʝʩʪʴè [49]. 

 

ʈʠʩʫʥʦʢ 1. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ɺʥʝʰʥʠʤʠ ʩʫʱʥʦʩʪʷʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

ī ʀʥʦʩʪʨʘʥʥʳʡ ʛʨʘʞʜʘʥʠʥ ï ʧʝʨʝʜʘʶʪ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʠ ʜʘʥʥʳʝ ʦ ʧʨʝʙʳ-

ʚʘʥʠʠ ʩʦʪʨʫʜʥʠʢʘʤ ʦʪʜʝʣʘ. 

ī ʉʦʪʨʫʜʥʠʢ ï ʩʦʙʠʨʘʝʪ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʠ ʜʘʥʥʳʝ ʦ ʧʨʝʙʳʚʘʥʠʠ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ, ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʵʪʠ ʜʘʥʥʳʝ, ʦʬʦʨʤʣʷʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʦʪʯʝʪ-

ʥʦʩʪʴ ʠ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʧʨʦʚʦʜʠʪ ʢʦʥʪʨʦʣʴ ʜʝʣ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ.  

ī ʅʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ï ʧʨʠʥʠʤʘʝʪ ʜʘʥʥʳʝ ʦʙ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥʘʭ, 

ʧʨʦʚʝʜʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʩʦʩʪʘʚʣʝʛʛʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʦʪʯʝʪʳ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ-

ʜʝʣʘ, ʚʥʦʩʠʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʩʣʫʯʘʝ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʪʝʤ ʧʦʩʣʝ 

ʧʨʦʚʝʨʢʠ ʫʪʚʝʨʞʜʘʝʪ ʠʭ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʪʦʢʠ ʜʘʥʥʳʭ, ʧʨʦʭʦʜʷʱʠʝ ʤʝʞʜʫ 

ʩʫʱʥʦʩʪʷʤʠ: 

ī ʃʠʯʥʳʝ ʜʘʥʥʳʝ ʠʥʦʩʪʨʘʥʮʝʚ ï ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ ʦʪ ʩʦʪʨʫʜʥʠʢʘ. 
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ī ɼʘʥʥʳʝ ʦ ʧʨʝʙʳʚʘʥʠʠ ʠʥʦʩʪʨʘʥʮʝʚ ï ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ ʦʪ ʩʦʪʨʫʜʥʠʢʘ. 

ī ʋʚʝʜʦʤʣʝʥʠʷ ï ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʢ ʩʦʪʨʫʜʥʠʢʫ. 

ī ʇʨʦʚʝʨʝʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ï ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʢ ʩʦʪʨʫʜʥʠʢʫ. 

ī ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ï ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʢ ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ. 

ī ɼʘʥʥʳʝ ʦʙ ʠʥʦʩʪʨʘʥʮʘʭ ï ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʢ ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ. 

ī ʉʛʝʥʝʨʠʨʦʚʘʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ï ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʢ ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ. 

ī ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ ʦʪ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ. 

ī ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʦʥʪʨʦʣʷ ï ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ ʦʪ ʥʘʯʘʣʴʥʠʢʘ ʦʪʜʝʣʘ. 

ī ʆʪʯʝʪʳ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʘ ï ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʢ ʥʘʯʘʣʴʥʠʢʫ ʦʪʜʝʣʘ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʧʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʮʝʩʩ ʜʝʢʦʤʧʦʟʠʮʠʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ï çʋʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞ-

ʜʘʥè ʠ ʩʦʟʜʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ [49] (ʈʠʩʫʥʦʢ 2).  

 

ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫ ʪʨʝʙʫʝʤʦʡ ʩʠʩʪʝʤʳ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʘʙʩʦʣʶʪʥʦ ʘʥʘʣʦ-

ʛʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʭʦʞʠʡ ʬʫʥʢʮʠʦ-

ʥʘʣ. ʕʪʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ: ʂʦʥʬʠʛʫʨʘʮʠʷ çʋʯʝʪ ʤʠʛʨʘʥʪʦʚè; ʄʦʜʫʣʴ çʄʠʛʨʘ-

ʮʠʦʥʥʳʡ ʫʯʝʪè ʜʣʷ 1ʉ ï ʤʦʜʫʣʴ ʚ ʧʨʦʛʨʘʤʤʝ ç1ʉ: ɿʘʨʧʣʘʪʘ ʠ ʋʧʨʘʚʣʝʥʠʝ ʇʝʨ-

ʩʦʥʘʣʦʤ 8è. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʷʝʤʘʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʭʝʤʘ ʨʘ-

ʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʚ ʬʦʨʤʘʪʝ Excel. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʳʭ ʨʝʰʝʥʠʡ [6, 7, 8] (ʊʘʙʣʠʮʘ 1). 
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ɹr ʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʘʢ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 

ʦʪ 18 ʠʶʥʷ 2006 ʛ. ˉ 109-ʌɿ çʆ ʤʠʛʨʘʮʠʦʥʥʦʤ ʫʯʝʪʝ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʠ 

ʣʠʮ ʙʝʟ ʛʨʘʞʜʘʥʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʇʨʘʚʠʣʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʠʛʨʘ-

ʮʠʦʥʥʦʛʦ ʫʯʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʠ ʣʠʮ ʙʝʟ ʛʨʘʞʜʘʥʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʳʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 15 ʷʥʚʘʨʷ 2007ʛ. ˉ 9, ʘ ʪʘʢʞʝ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʝʛʣʘʤʝʥʪ ʄɺɼ ʈʦʩʩʠʠ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʤʠʛʨʘʮʠʦʥʥʦʛʦ 

ʫʯʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʠ ʣʠʮ ʙʝʟ ʛʨʘʞʜʘʥʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [3]. 

ʊʘʙʣʠʮʘ 1. ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ ʀʉ çʋʯʝʪ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʋɻʊʋè 

ʇʨʝʠʤʫʱʝʩʪʚʘ Microsoft 

Excel 

ʂʦʥʬʠʛʫʨʘʮʠʷ 

çʋʯʝʪ ʤʠʛʨʘʥ-

ʪʦʚè 

ʄʦʜʫʣʴ çʄʠ-

ʛʨʘʮʠʦʥʥʳʡ 

ʫʯʝʪè ʜʣʷ 1ʉ 

ʀʉ çʋʯʝʪ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʛʨʘʞ-

ʜʘʥ ʋɻʊʋè 

ʇʨʦʩʪʦʪʘ ʚ ʦʩʚʦʝʥʠʠ + - - + 

ɺʚʦʜ ʜʘʥʥʳʭ 1 ʨʘʟ - + + + 

ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʨʝʞʠʤ 
- - + + 

ʉʚʷʟʴ ʩ ʉʋɹɼ - + + + 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʚʝʜʦʤ-

ʣʝʥʠʝ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʨʦ-

ʢʦʚ ʚʠʟʳ ʠ ʨʝʛʠʩʪʨʘʮʠʠ 

- - + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʪʯʝʪʦʚ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ 

- + + + 

ʄʝʪʦʜʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʝʣ 

ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ 
- + - + 

ʋʜʦʙʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥ-

ʥʳʤʠ ʚ ʩʠʩʪʝʤʝ 
- - + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʦ-

ʠʟʚʦʣʴʥʳʭ ʦʪʯʝʪʦʚ 
- - + + 

ʇʦʢʫʧʢʘ ʠ ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʛʦ ʇʆ ʥʝ ʪʨʝʙʫ-

ʝʪʩʷ 
+ - - + 

ʅʘʣʠʯʠʝ ʰʪʘʪʥʳʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʷ 
+ + - + 

ʌʫʥʢʮʠʠ ʩʠʩʪʝʤʳ 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʷʚʣʷ-

ʶʪʩʷ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʘ ʧʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ; 

- ʦʪʦʙʨʘʞʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʦʚ ʚʠʟʳ 
ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʠ ʟʘʛʨʫʟʢʝ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʩʠʩʪʝʤʳ ʠ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ; 

- ʬʠʣʴʪʨʘʮʠʷ ʧʦ ʪʘʙʣʠʮʘʤ ʩ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʟʘʧʠʩʝʡ (ʩʪʫʜʝʥʪʳ, ʛʨʘʞʜʘʥ-
ʩʪʚʘ, ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʛʨʫʧʧʳ); 

- ʧʨʦʩʤʦʪʨ, ʜʦʙʘʚʣʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʠʥʦʩʪʨʘʥ-
ʥʳʭ ʛʨʘʞʜʘʥʘʭ; 

- ʧʨʦʩʤʦʪʨ, ʜʦʙʘʚʣʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʩʧʨʘʚʦʯʥʠʢʘʭ; 
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- ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦ ʧʨʠʝʤʝ ʥʘ ʧʨʦʜʣʝʥʠʝ 
ʚʠʟʳ, ʚʠʟʦʚʘʷ ʘʥʢʝʪʘ, ʭʦʜʘʪʘʡʩʪʚʦ ʥʘ ʚʠʟʫ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦ ʧʨʠʝʤʝ ʜʦʢʫʤʝʥʪʦʚ 

ï ʚʠʟʦʚʳʝ ʠ ʙʝʟʚʠʟʦʚʳʝ, ʭʦʜʘʪʘʡʩʪʚʦ ʦ ʧʨʦʜʣʝʥʠʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʩʧʨʘʚʢʘ ʦʙ ʦʙʫ-

ʯʝʥʠʠ, ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʧʨʠʙʳʪʠʠ, ʫʚʝʜʦʤʣʝʥʠʝ ʧʦʣʠʢʣʠʥʠʢʠ, ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʟʘ-

ʚʝʨʰʝʥʠʠ ʦʙʫʯʝʥʠʷ ï ʄɺɼ ʠ ʄʆʅ, ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʦʙʫʯʝʥʠʷ ï 

ʄɺɼ ʠ ʄʆʅ, ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʝ ʧʠʩʴʤʦ ʚ ʄɺɼ, ʫʚʝʜʦʤʣʝʥʠʝ ʧʦ ʘʢʘʜʝʤʠʯʝ-

ʩʢʦʤʫ ʦʪʧʫʩʢʫ ï ʄɺɼ ʠ ʄʆʅ); 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʳʭ ʦʪʯʝʪʦʚ (ʩʪʫʜʝʥʪʳ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʦʪʧʫʩʢʝ, 
ʦʙʫʯʘʶʱʠʝʩʷ ʩʪʫʜʝʥʪʳ, ʧʨʠʢʘʟʳ ʧʦ ʦʪʯʠʩʣʝʥʠʶ, ʚʩʝ ʩʪʫʜʝʥʪʳ, ʚʳʧʫʩʢʥʠʢʠ, 

ʫʙʳʪʠʝ ʥʘ ʧʦʜʘʯʫ ʚ ʄɺɼ); 

- ʢʦʥʩʪʨʫʢʪʦʨ ʧʨʦʠʟʚʦʣʴʥʳʭ ʦʪʯʝʪʦʚ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʇʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ: ʧʝʨʩʦʥʘ, ʩʪʫʜʝʥʪ, ʪʠʧ ʜʦ-

ʢʫʤʝʥʪʘ, ʛʨʘʞʜʘʥʩʪʚʦ, ʚʠʟʘ, ʧʨʦʜʣʝʥʠʝ ʚʠʟʳ, ʤʠʛʨʘʮʠʦʥʥʘʷ ʢʘʨʪʘ, ʨʝʛʠʩʪʨʘʮʠʷ, 

ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʨʘʙʦʪʫ, ʈɺʇ ʠ ɺɾ, ʧʨʦʞʠʚʘʥʠʝ, ʦʙʱʝʞʠʪʠʷ, ʧʨʠʢʘʟʳ ʠ ʫʚʝʜʦʤ-

ʣʝʥʠʷ, ʪʠʧ ʧʨʠʢʘʟʘ, ʘʥʢʝʪʘ ʩʪʫʜʝʥʪʘ, ʨʦʜʠʪʝʣʠ ʩʪʫʜʝʥʪʘ, ʩʦʪʨʫʜʥʠʢ, ʨʦʣʴ, ʢʦʥ-

ʪʨʦʣʴ, ʪʠʧ ʢʦʥʪʨʦʣʷ, ʛʨʫʧʧʘ, ʩʧʝʮʠʘʣʴʥʦʩʪʴ, ʬʘʢʫʣʴʪʝʪ, ʫʨʦʚʝʥʴ ʦʙʫʯʝʥʠʷ. ʂʘʞ-

ʜʘʷ ʠʟ ʥʘʟʚʘʥʥʳʭ ʩʫʱʥʦʩʪʝʡ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ 

ʫʥʠʢʘʣʴʥʳʤ ʢʣʶʯʦʤ (ʈʠʩʫʥʦʢ 3ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.). 

ʊʘʢʞʝ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʝʦʙʭʦʜʠʤʦ 

ʙʳʣʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʞʜʫʶ ʩʫʱʥʦʩʪʴ ʢʘʢ ʪʘʙʣʠʮʫ ɹɼ ʠ ʩʧʝʮʠʬʠʮʠʨʦʚʘʪʴ ʧʝʨʚʠʯ-

ʥʳʡ ʢʣʶʯ ʢʘʞʜʦʡ ʪʘʙʣʠʮʳ, ʘ ʢʘʞʜʳʡ ʘʪʨʠʙʫʪ ʩʫʱʥʦʩʪʠ ï ʢʘʢ ʧʦʣʝ ʚ ʪʘʙʣʠʮʝ. 

ʊʘʢʞʝ ʥʫʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʪʘʙʣʠʮʘʭ ʚʥʝʰʥʠʝ ʢʣʶʯʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʫʯʘʩʪʥʠʢʦʚ ʘʩʩʦʮʠʘʮʠʠ ʠ ʩʧʝʮʠʬʠʮʠʨʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʞʜʳʤ ʠʟ 

ʵʪʠʭ ʚʥʝʰʥʠʭ ʢʣʶʯʝʡ [5]. 

ʈʝʟʫʣʴʪʘʪ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʋʯʝʪ ʠʥʦʩʪʨʘʥʥʳʭ 

ʛʨʘʞʜʘʥ ʋɻʊʋè ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʣʦʞʝʥʠʷ, ʦʪʚʝʯʘʶʱʠʝ 

ʧʦʩʪʘʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ɹʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʨʘʟʜʝʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʨʦʣʷʤ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʭʦʜʝ ʚ ʩʠ-

ʩʪʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʥʘ ʩʪʨʘʥʠʮʫ ʘʚʪʦʨʠʟʘʮʠʠ (ʈʠʩʫʥʦʢ 4). ɸʢʢʘʫʥʪʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʝʛʠʩʪʨʠʨʫʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʩʦʙʣʶʜʘʪʴ ʪʨʝ-

ʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʩʠʩʪʝʤʳ ʧʦʣʫʯʘʝʪ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʣʠʯʥʦʛʦ ʘʢʢʘ-

ʫʥʪʘ. ʇʨʠ ʚʚʦʜʝ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ (ʣʦʛʠʥ ʠʣʠ ʧʘʨʦʣʴ) ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. 
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ʈʠʩʫʥʦʢ 3. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

  

ʈʠʩʫʥʦʢ 4. ʆʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ 

ɼʦʩʪʫʧ ʢʦ ʚʩʝʤ ʘʢʪʠʚʥʦʩʪʷʤ ʚ ʩʠʩʪʝʤʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʘʚʪʦʨʠʟʦʚʘʥ-

ʥʳʤ ʠ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʅʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ ʧʨʠʣʦʞʝʥʠʷ (ʈʠʩʫʥʦʢ 5) ʚʳʚʦʜʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʢʦʥ-

ʯʘʥʠʠ ʩʨʦʢʦʚ ʚʠʟʳ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪʩʷ 

ʌʀʆ ʩʦʪʨʫʜʥʠʢʘ, ʚʦʰʝʜʰʝʛʦ ʚ ʩʠʩʪʝʤʫ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʝʤʫ ʨʦʣʴ. ʅʘ ʬʦʨʤʝ 

ʥʘʭʦʜʷʪʩʷ ʢʥʦʧʢʠ ʚʳʚʦʜʘ ʫʚʝʜʦʤʣʝʥʠʷ ʠ ʢʥʦʧʢʘ ʧʝʨʝʭʦʜʘ ʥʘ ʩʪʨʘʥʠʮʫ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʛʦ ʦʪʜʝʣʘ ʥʘ ʩʘʡʪʝ ʋɻʊʋ. ʊʘʢʞʝ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ, 

ʚʝʜʫʱʠʝ ʢ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʩʠʩʪʝʤʳ. ʅʘ ʛʣʘʚʥʫʶ ʬʦʨʤʫ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʠʟ 

ʜʨʫʛʠʭ ʦʢʦʥ ʧʦ ʥʘʞʘʪʠʶ ʥʘ ʢʥʦʧʢʫ çɺ ʛʣʘʚʥʦʝ ʤʝʥʶè ʚ ʚʝʨʭʥʝʤ ʥʘʚʠʛʘʮʠʦʥʥʦʤ 

ʤʝʥʶ. 








































































































