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METH ODS OF ADDITION OF LASER DIODES  

 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʤʝʪʦʜʦʚ ʩʣʦʞʝʥʠʷ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ. ʆʧʠʩʘʥʘ ʩʫʱʥʦʩʪʴ ʥʝʢʦʛʝ-

ʨʝʥʪʥʦʛʦ ʤʝʪʦʜʘ ʩʣʦʞʝʥʠʷ, ʝʛʦ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʛʝʨʝʥʪʥʳʤ ʩʧʦʩʦʙʦʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʚ ʩʪʘʪʴʝ ʫʜʝʣʷʝʪʩʷ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʤʝʪʦʜʫ ʩʣʦʞʝʥʠʷ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ 

ʩʧʦʩʦʙʫ ʠʟʣʫʯʝʥʠʷ.  

Abstract 

This article is devoted to the review of laser diode addition methods. The essence of incoherent method of 

addition, its advantages in comparison with the coherent method is described. Particular attention is paid to the 

spectral method of addition of laser diodes as the most promising method of radiation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʛʝʨʝʥʪʥʦʝ, ʥʝʢʦʛʝʨʝʥʪʥʦʝ ʩʣʦʞʝʥʠʝ, ʩʧʝʢʪʨʘʣʴʥʦʝ ʩʣʦʞʝʥʠʝ, ʣʘʟʝʨʥʳʝ ʜʠʦʜʳ. 

Key words: coherent, incoherent addition, spectral addition, laser diodes. 

 

ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʦʜʥʦʤʦʜʦʚʳʭ ʜʠʦʜʦʚ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʚʘʪʘʤʠ. ʆʜ-

ʥʘʢʦ ʦʯʝʥʴ ʯʘʩʪʦ ʪʨʝʙʫʶʪʩʷ ʩʦʪʥʠ ʠ ʜʘʞʝ ʢʠʣʦʚʘʪ-

ʪʳ ʤʦʱʥʦʩʪʠ, ʧʨʠʯʝʤ ʨʘʩʭʦʜʠʤʦʩʪʴ ʧʫʯʢʘ ʧʨʠ 

ʵʪʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʙʣʠʟʢʘ ʢ ʜʠʬʨʘʢʮʠʦʥʥʦʡ. ɺʦʪ 

ʧʦʯʝʤʫ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʩʪʦʨʠʠ ʣʘʟʝʨʥʳʭ 

ʜʠʦʜʦʚ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʳ ʠʭ ʩʣʦʞʝʥʠʷ. ʕʪʠ 

ʤʝʪʦʜʳ ʤʦʞʥʦ ʚ ʮʝʣʦʤ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: ʥʝ-

ʢʦʛʝʨʝʥʪʥʳʝ ʠ ʢʦʛʝʨʝʥʪʥʳʝ.  

ʇʨʠ ʢʦʛʝʨʝʥʪʥʦʤ ʩʣʦʞʝʥʠʠ ʜʠʦʜʳ ʬʘʟʠʨʫʶʪ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʠʟʣʫʯʘʣʠ ʥʘ ʦʜʥʦʡ 

ʜʣʠʥʝ ʚʦʣʥʳ, ʩ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʦʣʷʨʠʟʘʮʠʝʡ, ʠ 

ʟʘʜʘʥʥʦʡ ʨʘʟʥʦʩʪʴʶ ʬʘʟ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʠʟʣʫ-

ʯʘʪʝʣʷʤʠ. ɹʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʩʪʦʯʥʠʢʠ ʠʥʪʝʨʬʝʨʠ-

ʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʟʘʜʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚ 

ʜʘʣʴʥʝʤ ʧʦʣʝ [1]. ʅʦ ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʤʝʪʦʜʳ ʢʦʛʝ-

ʨʝʥʪʥʦʛʦ ʩʣʦʞʝʥʠʷ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ. ʆʩʥʦʚʥʘʷ ʪʨʫʜʥʦʩʪʴ 

ʩʦʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʬʘʟʦʚʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʧʨʠ 

ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʤʦʱʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘʭ ʫʭʫʜʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʫʯʢʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʥʝʧʦʣʥʦʛʦ ʟʘʧʦʣ-

ʥʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʘʧʝʨʪʫʨʳ ʠʟʣʫʯʝʥʠʝʤ 

ʩʢʣʘʜʳʚʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦ-

ʤʫ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʩʣʦʞʝʥʠʷ ʜʠʦʜ-

ʥʳʭ ʣʘʟʝʨʦʚ, ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʥʘ ʧʨʘʢʪʠʢʝ, 

ʩʪʘʣʠ ʤʝʪʦʜʳ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʩʣʦʞʝʥʠʷ. 

 

 
ʈʠʩ. 1.ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʩʣʦʞʝʥʠʷ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ 
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ʈʠʩ. 2. ʄʘʪʨʠʮʘ ʠ ʣʠʥʝʡʢʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʣʘʟʝʨʦʚ ʩ ʢʦʣʣʠʤʠʨʫʶʱʝʡ ʦʧʪʠʢʦʡ 

 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʩʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1[1]. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʣʦʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʠʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʘʢ ʧʦ 

ʦʜʥʦʡ ʦʩʠ (ʣʠʥʝʡʢʘ ʜʠʦʜʦʚ), ʪʘʢ ʠ ʧʦ ʜʚʫʤ (ʤʘʪʨʠ-

ʮʘ ʜʠʦʜʦʚ). ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʨʠʮʘ ʠ 

ʣʠʥʝʡʢʘ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ ʩ ʢʦʣʣʠʤʠʨʫʶʱʝʡ ʦʧʪʠ-

ʢʦʡ. ɺʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʚʳʰʝ, 

ʯʝʤ ʫ ʦʜʥʦʛʦ ʜʠʦʜʘ, ʦʜʥʘʢʦ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠ 

ʨʘʟʤʝʨ ʧʫʯʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʯʝ-

ʚʠʜʥʦ, ʷʨʢʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʠ ʵʪʦʤ ʥʝ ʫʣʫʯʰʘʝʪʩʷ. ɺ 

ʩʣʫʯʘʝ ʜʚʫʭ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ï ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ï ʨʘʟʤʝʨ ʧʫʯʢʘ ʦʩʪʘʝʪʩʷ ʥʝʠʟ-

ʤʝʥʥʳʤ, ʠ ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʣʠʥʝʡʥʦʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʵʣʝ-

ʤʝʥʪʘ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʷʨʢʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

ʊʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ 

ʪʠʧʘ ʧʦʣʷʨʠʟʘʮʠʠ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʦʟʤʦʞʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʟʣʫʯʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʣʦ-

ʞʝʥʳ ʵʪʠʤ ʤʝʪʦʜʦʤ, ʦʛʨʘʥʠʯʝʥʦ. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʴʰʠʭ ʤʦʱʥʦʩʪʝʡ ʣʫʯʰʝ ʠ ʧʨʘ-

ʚʠʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʢʪʨʘʣʴʥʳʡ ʩʧʦʩʦʙ ʩʣʦ-

ʞʝʥʠʷ.  

ɺ ʦʩʥʦʚʫ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷ ʣʝʛʣʦ ʢʦʤ-

ʙʠʥʠʨʦʚʘʥʠʝ ʧʫʯʢʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʣʠʥʘʤʠ ʚʦʣʥ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʩʣʦ-

ʞʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʵʣʝ-

ʤʝʥʪ: ʧʨʠʟʤʘ, ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʨʝʰʝʪʢʘ (ʫʛʣʦʚʘʷ 

ʜʠʩʧʝʨʩʠʷ); ʠʥʪʝʨʬʝʨʦʤʝʪʨ ʌʘʙʨʠ-ʇʝʨʦ, ʨʝʟʦ-

ʥʘʥʩʥʳʝ ʦʪʨʘʞʘʪʝʣʠ (ʘʤʧʣʠʪʫʜʥʘʷ ʩʝʣʝʢʮʠʷ ʩʧʝʢ-

ʪʨʘ). 

 

 
 

ɼʣʷ ʩʣʦʞʝʥʠʷ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ ʚʳʩʦʢʦʡ 

ʤʦʱʥʦʩʪʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʥʢʦʧʣʝʥʦʯʥʳʝ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʟʝʨʢʘʣʘ. ʅʘ ʨʠʩʫʥʢʝ 3[1] ʠʟʦʙʨʘ-

ʞʝʥʘ ʩʠʩʪʝʤʘ ʩʣʦʞʝʥʠʷ ʩ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ 3 

kW. ʆʜʥʘʢʦ ʩʭʝʤʘ ʩʣʦʞʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʚʠʜʘ ʤʦ-

ʞʝʪ ʙʳʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʢʘʞʜʳʡ ʠʟ ʜʠʦʜʦʚ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʘʠ-

ʚʘʪʴʩʷ ʥʘ ʥʫʞʥʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʊʘʢʘʷ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

ʈʠʩ. 3. ʉʠʩʪʝʤʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷ ʩ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ 3 kW 
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ɺʧʝʨʚʳʝ ʩʭʝʤʘ ʪʘʢʦʛʦ ʨʦʜʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʘ ʥʘ ʣʠʥʝʡʢʝ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ [2], ʘ ʧʦʟʞʝ ʩʪʘʣʘ 

ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʚ ʚʦʣʦʢʦʥʥʳʭ ʣʘʟʝʨʘʭ [3]. ɼʘʥʥʘʷ 

ʩʭʝʤʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷ 

ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Bachmann F., Loosen P., Poprawe R. High 

power diode lasers //High Power Diode Lasers: Tech-

nology and Applications. ï 2007. ï ʊ. 1. 

2. Daneu V. Et al. Spectral beam combining of 

a broad-stripe diode laser array in an external cavity 

//Optics letters. ï 2000. ï ʊ. 25. ï ˉ. 6. ï ʉ. 405-407. 

3. Augst S. J. et al. Wavelength beam combin-

ing of ytterbium fiber lasers //Optics letters. ï 2003. ï 

ʊ. 28. ï ˉ. 5. ï ʉ. 331-333. 

 

ʋɼʂ-53 

ɹʘʡʨʘʤʦʚ ʄʫʨʘʜ ʊʠʤʫʨʦʚʠʯ 

ʩʪʫʜʝʥʪ ʙʘʢʘʣʘʚʨʠʘʪʘ ʄʦʩʢʦʚʩʢʦʛʦ ʌʠʟʠʢʦ-ʊʝʭʥʠʯʝʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ, ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

 

ʂɸʏɽʉʊɺʆ ʇʋʏʂɸ ɼʃʗ ʅɽʂʆɻɽʈɽʅʊʅʓʍ ʉʍɽʄ ʉʃʆɾɽʅʀʗ ʃɸɿɽʈʅʓʍ ɼʀʆɼʆɺ 

 

Bayramov Murad Timurovich 

Bachelor's student of Moscow Institute of Physics And Technology, 
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BEAM QUALITY SCHEMES FOR NON -COHERENT ADDITION OF LASER DIODES  

 

ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʘʯʝʩʪʚʘ ʧʫʯʢʘ ʜʣʷ ʥʝʢʦʛʝʨʝʥʪʥʳʭ ʩʭʝʤ ʩʣʦʞʝʥʠʷ ʣʘʟʝʨ-

ʥʳʭ ʜʠʦʜʦʚ. ɼʠʦʜʥʳʝ ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩ ʥʝʢʦʛʝʨʝʥʪʥʳʤ ʩʣʦʞʝʥʠʝʤ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʝʢ ʠʣʠ 

ʤʘʪʨʠʮ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʜʠʦʜʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʫʯʢʘ ʥʘ ʧʨʠ-

ʤʝʨʝ ʦʜʥʦʤʝʨʥʦʛʦ ʥʘʙʦʨʘ ʥʝʟʘʚʠʩʠʤʳʭ, ʦʜʠʥʘʢʦʚʳʭ ʠʟʣʫʯʘʪʝʣʝʡ (ʣʠʥʝʡʢʠ ʥʝʩʚʷʟʘʥʥʳʭ ʦʜʥʦʤʦʜʦʚʳʭ ʣʘ-

ʟʝʨʥʳʭ ʜʠʦʜʦʚ); ʧʨʠʚʦʜʷʪʩʷ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʨʘʜʠʫʩʝ ʠʟʣʫʯʝʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʠ ʚʳʚʦʜʠʪʩʷ ʝʛʦ ʤʠʥʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

Abstract 

This article investigates the quality of the beam to non-coherent schemes of addition of laser diodes. Diode 

laser systems with incoherent addition are based on lines or matrices of semiconductor diodes. The article deals 

with the determination of beam parameters by the example of a one-dimensional set of independent, identical 

emitters (a line of unbound single-mode laser diodes); arguments about the radiation radius of the entire system 

are given, and its minimum value is derived. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʢʦʛʝʨʝʥʪʥʳʝ ʩʭʝʤʳ, ʣʘʟʝʨʥʳʝ ʜʠʦʜʳ, ʢʘʯʝʩʪʚʦ ʧʫʯʢʘ, ʦʜʥʦʤʦʜʦʚʳʝ ʣʘʟʝʨʥʳʝ 

ʜʠʦʜʳ. 

Key words: incoherent circuits, laser diodes, beam quality, single-mode laser diodes. 

 

ʈʠʩ.4. ʉʭʝʤʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʣʦʞʝʥʠʷ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʩʪʨʦʡʢʦʡ ʜʣʠʥʳ ʚʦʣʥʳ 
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ʂʘʯʝʩʪʚʦ ʧʫʯʢʘ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʪʦʛʦ, ʥʘʩʢʦʣʴ-

ʢʦ ʭʦʨʦʰʦ ʤʦʞʥʦ ʵʪʦʪ ʧʫʯʦʢ ʩʬʦʢʫʩʠʨʦʚʘʪʴ. ʏʝʤ 

ʚʳʰʝ ʢʘʯʝʩʪʚʦ ʧʫʯʢʘ, ʪʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ʧʷʪʥʦ, ʚ 

ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʠʟʣʫʯʝʥʠʝ ʠ ʪʝʤ 

ʚʳʰʝ ʚ ʥʝʤ ʤʦʱʥʦʩʪʴ. ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘʤ ISO 

(International Organization for Standardization, ʄʝʞ-

ʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ) ʢʘʯʝ-

ʩʪʚʦ ʧʫʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ beam-parameter 

product-ʦʤ (Q ʠʣʠ BBP), ʪ.ʝ. ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʦʣʦ-

ʚʠʥʳ ʫʛʣʘ ʨʘʩʭʦʜʠʤʦʩʪʠ ʧʫʯʢʘ ʚ ʜʘʣʴʥʝʤ ʧʦʣʝ 

ʥʘ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʣʘʟʝʨʥʦʛʦ ʧʫʯʢʘ . ɺ 

ʠʜʝʘʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʪ.ʝ. ʚ ʩʭʝʤʝ ʙʝʟ ʘʙʝʨʨʘʮʠʡ, 

ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʳʤ, ʝʩʣʠ 

ʧʫʯʦʢ ʠʟʤʝʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʘʩʩʠʚʥʳʭ ʦʧʪʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʣʠʥʟʳ ʠʣʠ ʟʝʨʢʘʣʘ (1). 

 

 
 

 
ʈʠʩ. 1. ʆʜʥʦʤʝʨʥʳʡ ʥʘʙʦʨ ʦʜʠʥʘʢʦʚʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʟʣʫʯʝ-

ʥʠʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ 

 

ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʪʘʢ ʞʝ ʥʘʟʳʚʘʝʪʩʷ ʜʠʬʨʘʢʮʠʦʥʥʳʤ ʣʠʤʠʪʦʤ. ɼʣʷ 

ʧʫʯʢʘ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ɚ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ɚ/ˊ.  

ɼʠʦʜʥʳʝ ʣʘʟʝʨʥʳʝ ʩʠʩʪʝʤʳ ʩ ʥʝʢʦʛʝʨʝʥʪʥʳʤ 

ʩʣʦʞʝʥʠʝʤ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʝʢ ʠʣʠ ʤʘʪ-

ʨʠʮ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʜʠʦʜʦʚ. ʏʪʦʙʳ ʚʳʯʠʩʣʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʫʯʢʦʚ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʭʦʜʠʤʦʩʪʴ ʚ ʜʘʣʴʥʝʤ ʧʦ-

ʣʝ , ʘ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʫʯ-

ʢʘ ʜʣʷ ʣʠʥʝʡʢʠ ʚ ʮʝʣʦʤ ʠʣʠ ʤʘʪʨʠʮʳ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʧʨʠʤʝʨʝ 

ʦʜʥʦʤʝʨʥʦʛʦ ʥʘʙʦʨʘ ʥʝʟʘʚʠʩʠʤʳʭ, ʦʜʠʥʘʢʦʚʳʭ 

ʠʟʣʫʯʘʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʣʠʥʝʡʢʘ ʥʝʩʚʷʟʘʥʥʳʭ ʦʜ-

ʥʦʤʦʜʦʚʳʭ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ). ʅʘ ʨʠʩʫʥʢʝ 1[2] 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʜʦʙʥʳʡ ʥʘʙʦʨ. ʂʘʞʜʳʡ ʠʟ 2N+1 

ʠʟʣʫʯʘʪʝʣʝʡ ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

, ʠʭ ʮʝʥʪʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɽʩʣʠ  ï ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʧʫʯʢʘ, 

ʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʜʠʫʩ ʧʫʯʢʘ ʝʜʠʥʠʯʥʦʛʦ ʠʟʣʫʯʘ-

ʪʝʣʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʯʝʨʝʟ ʚʪʦʨʦʡ ʤʦʤʝʥʪ ʝʛʦ 

ʦʜʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ: 

 
ʇʦʣʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʩʝʭ 

ʠʟʣʫʯʘʪʝʣʝʡʠ ʠʭ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 

ʤʦʞʥʦ ʥʘʡʪʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
 

ʀʟ ʨʠʩʫʥʢʘ 1 ʤʦʞʥʦ ʣʝʛʢʦ ʧʦʥʷʪʴ, ʯʪʦ ʨʘʩʭʦ-

ʜʠʤʦʩʪʴ ʚʩʝʛʦ ʧʫʯʢʘ ʚ ʜʘʣʴʥʝʤ ʧʦʣʝ ʙʫʜʝʪ ʩʦʚʧʘ-

ʜʘʪʴ ʩ ʨʘʩʭʦʜʠʤʦʩʪʴʶ ʝʜʠʥʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ 

.[1] ɿʘʤʝʥʠʤ ʚ ʬʦʨʤʫʣʝ ʜʣʷ ʚʪʦʨʦʛʦ ʤʦ-

ʤʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʜʥʦʤʝʨʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʜʣʷ ʦʜʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ  ʠ  

ʠ ʧʨʠʜʝʤ ʢ ʬʦʨʤʫʣʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴ-

ʥʦʛʦ ʨʘʜʠʫʩʘ ʠʟʣʫʯʝʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ  

 

 
ɼʘʥʥʘʷ ʬʦʨʤʫʣʘ ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʘʯʝʩʪʚʝ ʧʫʯʢʘ ʜʣʷ ʥʝʢʦʛʝʨʝʥʪ-

ʥʳʭ ʩʭʝʤ ʩʣʦʞʝʥʠʷ ʣʘʟʝʨʥʳʭ ʜʠʦʜʦʚ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤ 

ʩʣʦʞʝʥʠʷ ʠ ʚʳʙʦʨʘ ʩʘʤʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʠʟ ʥʠʭ. 
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ANALYSIS OF THE ECONOMIC AND MATHEMATICAL ACTIVITY OF THE COMPANY 

çBASHPOLIMERPLASTè 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ çɹʘʰʧʦʣʠʤʝʨ-

ʧʣʘʩʪè ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʙʦʨ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. 

Abstract 

The article analyzes the economic and mathematical activities of the company "Bashpolimeplast" Presents 

the development of a production plan, taking into account the limited amount of material resources. The paper 

considers the choice of a management decision that should take into account the internal capabilities and exter-

nal conditions of the company. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʥʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʜʝʬʠʮʠʪ ʧʨʦʜʫʢʮʠʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʳʣʴ, 

ʢʦʤʧʘʥʠʷ, ʦʧʪʠʤʘʣʴʥʦʩʪʴ.  

Key words: planning, analysis, production, shortage of products, maximum profit, company, optimality. 

 

ʇʣʘʥʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ 

ʠʣʠ ʧʨʦʝʢʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʟʘʢʦʥʦʚ ʠ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ. ɿʘʜʘʯʘʤʠ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʨʘʟʨʘʙʦʪʢʘ ʧʝʨ-

ʩʧʝʢʪʠʚ ʢʦʤʧʘʥʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝ-

ʤʝʥʠ; ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʢʦʤʧʘʥʠʠ; ʜʦʩʪʠʞʝʥʠʝ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ; 

ʫʣʫʯʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. [1, ʩ. 236] 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʙʦʨʘ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʧʦʣʫʯʠʪʴ 

ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ ʧʨʠ ʫʩʣʦʚʠʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ. ʊʘʢʞʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʦʙʦʩʥʦʚʘʥʘ ʪʝʤ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʨʘʥʝʝ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʙʘʥʢʨʦʪʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩ-

ʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʜʦʙʠʪʴʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦ-

ʪʳ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʷʚʣʷʝʪʩʷ 

ʛʠʙʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʜʝʣʦʚʳʭ ʩʠʪʫʘʮʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ. [2, ʩ. 183] 

ɹʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ï 

ʵʪʦ ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩ 

ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ. [3, ʩ. 180] 

ʀʪʘʢ, ʚ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʢʦʥʦʤʠ-

ʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ 

çɹʘʰʧʦʣʠʤʝʨʧʣʘʩʪè. ʂʦʤʧʘʥʠʷ çɹʘʰʧoʣʠʤʝʨ-

ʧʣʘʩʪè ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʧʦʣʠʚʦʯʥʳʭ ʇɺʍ 

ʰʣʘʥʛʦʚ ʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʇɺʍ ʪʨʫʙ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚʳʙʦʨ ʪʘʢʦʛʦ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʫʯʠʪʳʚʘʣʦ ʙʳ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʚʥʝʰʥʠʝ 

ʫʩʣʦʚʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʉʣʦʚʘ çʥʘʠʣʫʯ-

ʰʠʤ ʦʙʨʘʟʦʤè ʦʟʥʘʯʘʶʪ ʚʳʙʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʥʘʤ 

ʩʨʘʚʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʧʣʘʥʦʚʳʭ 

ʨʝʰʝʥʠʡ. [4, ʩ. 3] 

ɹʳʣʘ ʧʦʧʳʪʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

 
ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ: 

 
ʅʘʜʦ ʥʘʡʪʠ ʪʘʢʦʡ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢ-

ʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʝʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʝʝ: ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʙʳʣʴ ʩʦʩʪʘʚʠʪ 7000 

ʜʝʥʝʞʥʳʭ ʝʜʠʥʠʮ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 87 ʰʪʫʢ ʰʣʘʥʛʘ 

ʇɺʍ ʧʦʣʠʚʦʯʥʦʛʦ ʯʸʨʥʦʛʦ, 4112 ʰʪʫʢ ʰʣʘʥʛʘ 
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ʇɺʍ ʧʦʣʠʚʦʯʥʦʛʦ ʧʨʦʟʨʘʯʥʦʛʦ, 400 ʰʪʫʢ ʪʨʫʙ 

ʇɺʍ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʳʣʘ ʨʝʰʝʥʘ ʜʚʦʡʩʪʚʝʥʥʘʷ 

ʟʘʜʘʯʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʛʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ. ʕʢʦʥʦ-

ʤʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʮʝʥʦʢ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʠʭ ʦʙʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ ï 

ʨʘʟʣʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï ʦʛʨʘʥʠʯʠʚʘʶʪ ʮʝʣʝʚʫʶ 

ʬʫʥʢʮʠʶ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʪʘʢʞʝ ʢʦʥʮʝʧʮʠʷ 

ʜʝʬʠʮʠʪʘ ʧʨʦʜʫʢʮʠʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʚʳʧʦʣ-

ʥʝʥʠʝ ʧʣʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʧʨʠʙʳʣʴʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ (ʰʣʘʥʛ ʇɺʍ ʧʦʣʠʚʦʯʥʳʡ ʧʨʦʟʨʘʯʥʳʡ ʠ 

ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʪʨʫʙʳ ʇɺʍ), ʪʦ ʝʩʪʴ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ, ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʢʨʠʪʝʨʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ. ʈʘʟʤʝʨ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʪʘʢʦʛʦ ʚʳʛʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʨʘʟʤʝʨʦʤ ʟʘʜʘʯʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʚ ʦʧʪʠʤʘʣʴʥʦʤ 

ʧʣʘʥʝ ʦʥʠ ʧʝʨʝʢʨʳʪʳ), ʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʜʝʬʠ-

ʮʠʪʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʫ ʧʨʦʜʫʢʮʠʶ ʚʳʧʫʩʢʘʶʪ ʢʘʢ 

ʤʦʞʥʦ ʙʦʣʴʰʝ, ʧʦʢʘ ʭʚʘʪʠʪ ʨʝʩʫʨʩʦʚ. [5, ʩ. 352] 

ɺʳʧʫʩʢ ʚʳʛʦʜʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʛʨʘʥʠʯʝʥ ʥʝ 

ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʜʝʬʠʮʠʪʥʳʝ ʨʝʩʫʨʩʳ ʦʛʨʘʥʠʯʝʥʳ, 

ʥʦ ʪʘʢʞʝ ʠ ʪʝʤ, ʯʪʦ ʯʘʩʪʴ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʘ 

ʙʳʪʴ ʚʳʜʝʣʝʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʧʫʩʢʘ ʥʝʚʳʛʦʜ-

ʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳ-

ʤʠ ʮʝʣʷʤʠ. 

ʅʘʧʨʠʤʝʨ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʢʘʞʜʦʡ ʚʳʧʫʱʝʥʥʦʡ ʝʜʠʥʠʮʝ 

ʧʨʦʜʫʢʮʠʠ çʰʣʘʥʛ ʇɺʍ ʧʦʣʠʚʦʯʥʳʡ ʯʝʨʥʳʡè 

ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʧʦʣʫʯʘʝʪ ʥʠ ʦʜʥʦʡ ʜʝʥʝʞʥʦʡ ʝʜʠ-

ʥʠʮʳ ʧʨʠʙʳʣʠ. ʅʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʚʳʤʠ 

ʟʘʜʘʥʠʷʤʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʜʘʥʥʳʝ ʧʨʦ-

ʜʫʢʪʳ.  
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ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ // ɺ ʩʙʦʨʥʠʢʝ: 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ: ʨʘʟʣʠʯʥʳʝ ʘʩ-

ʧʝʢʪʳ ʚʦʧʨʦʩʘ ʤʘʪʝʨʠʘʣʳ III ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʩʙʦʨʥʠʢ ʥʘʫʯ-

ʥʳʭ ʪʨʫʜʦʚ. ʎʝʥʪʨ ʥʘʫʯʥʦʡ ʤʳʩʣʠ; ʧʦʜ ʥʘʫʯʥʦʡ 

ʨʝʘʢʮʠʝʡ ʉ. ɺ. ɻʘʣʘʯʠʝʚʦʡ. ʄʦʩʢʚʘ, 2011. ʉ. 178-
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4. ʀʨʝʤʘʜʟʝ ʕ.ʆ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ // ʄʦ-

ʥʦʛʨʘʬʠʷ ʄ-ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ɹʘʰʢʠʨʩʢʠʡ ʛʦʩ. ʫʥ-ʪ. ʋʬʘ, 2011 

5. ʀʨʝʤʘʜʟʝ ʕ.ʆ. ʆʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ ʢʦʤʤʝʨʯʝ-

ʩʢʦʛʦ ʙʘʥʢʘ "ʋʨʘʣʩʠʙ" // ʅʘʫʯʥʦʝ ʦʙʦʟʨʝʥʠʝ. 2014. 
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Golubev D.V., Novozhilov K.S., Varenikova O.B. 

 

ANALYSIS OF THE EFFECT OF MODEL HYDROMETEORS ON THE CHARACTERISTICS OF 

ELECTRICAL DISCHARGES FROM A SYSTEM OF CHARGED AEROSOL CLOUDS  

 

ɸʥʥʦʪʘʮʠʷ: 

ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʤʦʜʝʣʴʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʚ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʘʨʷʜʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʤʝʞʜʫ ʜʚʫʤʷ ʦʙʣʘʢʘʤʠ ʟʘʨʷʞʝʥʥʦʛʦ ʘʵʨʦʟʦʣʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʧʦʣʷʨʥʦʩʪʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʚʫʭ ʟʘʨʷʞʝʥʥʳʭ ʦʙʣʘʢʦʚ ʘʵʨʦʟʦʣʷ ʨʘʟʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʥʘ ʧʘ-

ʨʘʤʝʪʨʳ ʨʘʟʨʷʜʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʛʠʜʨʦʤʝʪʝʦʨʦʚ ʧʨʠ ʠʭ ʨʘʟʣʠʯʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

Abstract: 

Experiments were carried out to study the effect of model hydrometeors on the characteristics of charges 

arising between two clouds of charged aerosol of opposite polarity. The influence of the location of two charged 

aerosol clouds of different polarity on the discharge parameters in the presence of hydrometeors with their dif-

ferent location in space is analyzed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʣʘʢʦ ʟʘʨʷʞʝʥʥʦʛʦ ʘʵʨʦʟʦʣʷ, ʨʘʟʨʷʜʥʳʝ ʷʚʣʝʥʠʷ, ʤʦʜʝʣʴʥʳʝ ʛʠʜʨʦʤʝʪʝʦʨʳ, ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʛʨʦʟʦʚʘʷ ʷʯʝʡʢʘ, ʚʠʜʳ ʨʘʟ-

ʨʷʜʦʚ. 

Keywords: charged aerosol cloud, discharge phenomena, model hydrometeors, experimental complex, ex-

perimental studies, artificial thunderstorm cell, types of discharges. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʥʘʫʢʠ ʠʤʝʝʪʩʷ ʨʷʜ ʥʝʨʝʰʸʥʥʳʭ ʧʨʦʙʣʝʤ. ʂ ʪʘʢʠʤ 

ʧʨʦʙʣʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʚʦʧʨʦʩʳ ʦʙ ʠʥʠʮʠʠʨʦʚʘʥʠʠ 

ʤʦʣʥʠʠ ʚ ʛʨʦʟʦʚʳʭ ʦʙʣʘʢʘʭ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʟʨʷ-

ʜʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʥʫʪʨʠ ʛʨʦʟʦʚʦʛʦ ʦʙʣʘʢʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʟʜʘʥʥʳʝ ʪʝʦʨʠʠ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʤʦʣʥʠʠ ʤʝʞʜʫ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʢʘʢ çʦʙ-

ʣʘʢʦ - ʟʝʤʣʷè, ʚʦʧʨʦʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʥʦʚʥʦʡ ʪʝʦ-

ʨʠʠ ʦʪʢʨʳʪ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʉʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ɻʈʆɿɸ, 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ. 1. ɺ ʉʦʩʪʘʚ 

ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʭʦʜʠʪ ʘʵʨʦʟʦʣʴʥʘʷ ʢʘʤʝʨʘ 

ʦʙʲʸʤʦʤ 250ʤ3, ʛʝʥʝʨʘʪʦʨ ʟʘʨʷʞʝʥʥʦʛʦ ʘʵʨʦʟʦʣʷ 

ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʙʣʦʢ ʠʟʤʝʨʠʪʝʣʴ-

ʥʳʭ ʧʨʠʙʦʨʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

1 ï ʛʝʥʝʨʘʪʦʨ ʟʘʨʷʞʝʥʥʦʛʦ ʘʵʨʦʟʦʣʷ, 2 ï ʟʘʟʝʤʣʸʥʥʳʡ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʵʢʨʘʥ, 

3 ʚʝʨʭʥʷʷ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʛʨʦʟʦʚʘʷ ʷʯʝʡʢʘ, 4 ï ʥʠʞʥʷʷ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʛʨʦʟʦʚʘʷ ʷʯʝʡʢʘ, 

5 ï ʠʩʢʨʦʚʦʡ ʨʘʟʨʷʜ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ, 6 ï ʰʫʥʪʳ, 7-9 ï ʧʣʘʩʪʠʥʯʘʪʳʝ ʘʥʪʝʥʥʳ A1-A3, 

10 ï ʮʠʬʨʦʚʳʝ ʦʩʮʠʣʣʦʛʨʘʬʳ, 11 ï ʮʠʬʨʦʚʘʷ ʬʦʪʦʢʘʤʝʨʘ, 12 ï ʩʠʩʪʝʤʘ ʬʦʪʦʫʤʥʦʞʠʪʝʣʝʡ, 

13 ï CCD-ʢʘʤʝʨʘ, 14 ï ʤʘʩʩʠʚ ʤʦʜʝʣʴʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʚ 

 

ɻʨʫʧʧʳ ʛʠʜʨʦʤʝʪʝʦʨʦʚ (ɻʄ) ʧʦʤʝʱʘʣʠʩʴ ʚ 

ʮʝʥʪʨʝ ʠʣʠ ʫ ʢʨʘʷ ʜʚʫʭ ʙʠʧʦʣʷʨʥʳʭ ʘʵʨʦʟʦʣʴʥʳʭ 

ʦʙʣʘʢʦʚ. ʇʦʪʝʥʮʠʘʣ ʦʙʣʘʢʦʚ ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥ 

1500 ʢɺ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʜʫ ʟʘʨʷʞʝʥʥʳʤʠ ʘʵʨʦ-

ʟʦʣʴʥʳʤʠ ʦʙʣʘʢʘʤʠ ʠ ʟʘʟʝʤʣʸʥʥʦʡ ʧʣʦʩʢʦʩʪʴʶ 

ʩʦʟʜʘʸʪʩʷ ʩʠʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, E=10-12 

ʢɺ/ʩʤ ʫ ʟʘʟʝʤʣʸʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 18-20 ʢɺ/ʩʤ ʫ 

ʢʨʘʷ ʛʨʘʥʠʮ ʜʚʫʭ ʙʠʧʦʣʷʨʥʳʭ ʘʵʨʦʟʦʣʴʥʳʭ ʦʙʨʘ-

ʟʦʚʘʥʠʡ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʣʩʷ ʩʙʦʨ ʙʘʟʳ ʦʩʮʠʣʣʦʛʨʘʤʤ ʩ ʧʦʤʦʱʴʶ 

ʦʩʮʠʣʣʦʛʨʘʬʘ ʩʨʘʙʘʪʳʚʘʶʱʝʛʦ ʥʘ ʩʦʙʳʪʠʷ ʨʘʟʨʷ-

ʜʘ.  

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨ-

ʥʳʝ ʩʦʙʳʪʠʷ ʨʘʟʨʷʜʦʚ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʤ ʦʩʮʠʣʣʦʛʨʘʤʤʳ, ʩʠʛʥʘʣʳ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʪʨʸʭ ʘʥʪʝʥʥ. ʅʘ ʨʠʩʫʥʢʝ 2ʘ ʤʳ ʤʦʞʝʤ 

ʫʚʠʜʝʪʴ ʜʠʬʬʫʟʥʳʡ ʨʘʟʨʷʜ ʤʝʞʜʫ ʥʠʞʥʠʤ ʦʙʣʘ-

ʢʦʤ ʠ ʟʝʤʣʝʡ, ʘ ʥʘ ʨʠʩʫʥʢʝ 2ʙ ʢʘʥʘʣʴʥʳʝ ʨʘʟʨʷʜʳ 

ʤʝʞʜʫ ɻʄ. ʀʩʭʦʜʷ ʠʟ ʦʩʮʠʣʣʦʛʨʘʤʤ ʤʦʞʝʤ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʝ ʢʘʥʘʣʴʥʳʭ ʠ ʠʩʢʨʦʚʳʭ ʨʘʟ-

ʨʷʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʥʳʭ ʟʥʘ-

ʯʝʥʠʡ ʩʠʛʥʘʣʦʚ  
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ʈʠʩʫʥʦʢ 2. ʘ) ʜʠʬʬʫʟʥʳʡ ʨʘʟʨʷʜ ʙ) ʠʩʢʨʦʚʦʡ ʢʘʥʘʣʴʥʳʡ ʨʘʟʨʷʜ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʟʙʨʦʩ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʭ ʚʝʣʠʯʠʥ, ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʳ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʘʤʧʣʠʪʫʜ ʩʠʛʥʘʣʦʚ ʦʪ ʠʭ ʜʣʠʪʝʣʴʥʦʩʪʠ ʪʨʸʭ 

ʛʨʫʧʧ ɻʄ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʚʝʨʭʥʝ-

ʛʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʥʠʞʥʝʛʦ ʦʙʣʘʢʦʚ. ʊʘʢ, 1 ʛʨʫʧ-

ʧʘ ʩʦʩʪʦʠʪ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ɻʄ ʩʦʝʜʠʥʸʥʥʳʭ 

ʣʝʩʢʦʡ ʠ ʜʚʝ ʛʨʫʧʧʳ ʮʠʣʠʥʜʨ. ɻʄ, ʩʦʝʜʠʥʸʥʥʳʭ 

ʩʢʦʪʯʝʤ. ʅʘʙʣʶʜʘʶʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜ ʩʠʛ-

ʥʘʣʦʚ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ɻʄ ʚ ʛʨʫʧʧʫ ʜʠʵʣʝʢʪʨʠʯʝ-

ʩʢʦʡ ʣʝʥʪʦʡ, ʧʨʠʯʸʤ ʧʨʠ ʪʘʢʦʤ ʩʦʝʜʠʥʝʥʠʠ ʙʣʠʞʝ 

ʢ ʮʝʥʪʨʫ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʷʯʝʝʢ ʥʘʙʣʶʜʘʶʪʩʷ ʠʥʠ-

ʮʠʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʤʦʱʥʳʭ ʨʘʟʨʷʜʥʳʭ ʷʚʣʝʥʠʡ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʛʨʫʧʧʳ ɻʄ ʣʝʥʪʦʡ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝ-

ʣʠʯʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʤʦʱ-

ʥʳʭ ʩʪʨʠʤʝʨʥʳʭ ʠ ʣʠʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʦʤʝ-

ʞʫʪʢʝ ʤʝʞʜʫ ʦʙʣʘʢʘʤʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʜʣʠʥʫ 

ʚʩʝʡ ʨʘʟʨʷʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.  

 

 
ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜ ʦʪ ʜʣʠʥ ʠʤʧʫʣʴʩʦʚ 
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ɿʘʢʣʶʯʝʥʠʝ: 

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʯʪʦ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʚʝʨʭʥʝʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʥʠʞʥʝʤ ʦʙʣʘʢʘʭ ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜ 

ʩʠʛʥʘʣʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʫʧʧ ɻʄ ʠ 

ʩʧʦʩʦʙʝ ʠʭ ʩʦʝʜʠʥʝʥʠʷ.  

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʯʪʦ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʚʝʨʭʥʝʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʥʠʞʥʝʤ ʦʙʣʘʢʘʭ ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜ 

ʩʠʛʥʘʣʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʫʧʧ ɻʄ ʠ 

ʩʧʦʩʦʙʝ ʠʭ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ1 

ɼʠʘʧʘʟʦʥ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʘʥʪʝʥʥʘʤʠ ɸ1(2 ʢʘʥʘʣ) 

ɸ2 (3 ʢʘʥʘʣ) ʠ ɸ3 (4 ʢʘʥʘʣ), ʧʨʠ ʦʜʥʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʛʨʫʧʧʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 
 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ɻʄ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʫ ʢʨʘʷ ʛʨʦʟʦ-

ʚʳʭ ʷʯʝʝʢ, ʦʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʦʤʙʦʚʠʜ-

ʥʳʭ ɻʄ ʫʩʠʣʝʥʠʝ ʨʘʟʨʷʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʠ ʚʚʝʜʝʥʠʠ ʠʭ ʙʣʠʞʝ ʢ ʮʝʥʪʨʫ ʛʨʦʟʦʚʦʡ ʷʯʝʡʢʠ. 
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VISUAL MODELING AS A MEANS OF THE FORMATION OF THE MATHEMATICAL CULTURE 

OF STUDENTS IN THE MIDDLE RANGE OF THE BASIC SCHOOL  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 

ʧʨʠ ʨʝʰʝʥʠʠ ʩʶʞʝʪʥʳʭ ʟʘʜʘʯ ʚ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ ʠ ʚʳʷʚʣʝʥʘ ʠʭ ʩʚʷʟʴ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʛʣʷʜʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚ 5-6 ʢʣʘʩʩʘʭ, ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʤʘʪʝʤʘʪʠʢʝ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ ʨʝʰʝʥʠʶ ʩʶʞʝʪʥʳʭ ʟʘʜʘʯ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʜʦʩʪʠʞʝʥʠʷ ʥʘʚʳʢʦʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʩʶʞʝʪʥʳʭ ʟʘʜʘʯ. 
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Abstract 

This paper examines the basic theoretical concepts that play a key role in solving plot problems in a school 

mathematics course and identifies their connection with the need to use visual tools in mathematics classes in 

grades 5-6, with the goal of maximally effective teaching children to mathematics. The methodological aspects 

of using visibility in teaching pupils to solve plot problems are analyzed, methods of achieving the skills of form-

ing mathematical culture are analyzed on the example of using visual tools to solve plot problems. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʥʜʘʨʪʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʶʞʝʪʥʳʝ ʟʘʜʘʯʠ, ʥʘʛʣʷʜʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʛʨʘʬʠʯʝ-

ʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. 

Keywords: education standards, subject tasks, visual modeling, graphic representation, mathematical cul-

ture. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦʩʫ ʧʦʚʳʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʰʢʦʣʴʥʠʢʦʚ. ʍ.ʐ. ʐʠʭʘʣʠʝʚ ʦʪʤʝʯʘʝʪ, 

ʯʪʦ çʣʶʙʳʝ ʩʪʘʥʜʘʨʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʙʫʜʫʪ ʥʝʧʦʣʥʳʤʠ, ʝʩʣʠ ʚ 

ʥʠʭ ʥʝ ʦʪʨʘʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʯʘʱʠʭʩʷè [3].  

ʇʦʥʷʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦʛʨʘʥʥʳʤ, ʥʝʩʦʤʥʝʥʥʦ, ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚ-

ʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ. ɺ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʷʭ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʬʦʨʤʠʨʫ-

ʶʱʠʭ ʩʫʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶ-

ʱʠʝ: ç1) ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʦʩʚʦʝʥʥʳʭ ʣʠʯʥʦ-

ʩʪʴʶ, 2) ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʷʟʳʢʦʤ 

ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ ʠ ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, 3) ʉʪʝʧʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʢ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝè 

[6] . ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ 

ʚʳʩʪʫʧʘʶʪ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ çʥʘʣʠʯʠʝ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʜʣʷ ʩʚʦʙʦʜʥʦ-

ʛʦ ʚʣʘʜʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʫʤʝʥʠʝ ʧʝʨʝʥʦ-

ʩʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʥʦʚʳʝ ʩʠʪʫʘʮʠʠ ʠ 

ʩʪʨʝʤʣʝʥʠʝ ʜʝʡʩʪʚʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʦ ʠ ʪʚʦʨʯʝʩʢʠè 

[4].  

ʆʙʩʫʞʜʝʥʠʝ 

ɺ ʌɻʆʉ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʢʘ-

ʟʳʚʘʝʪʩʷ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʧʨʦʯʠʤʠ ʥʘʚʳʢʘʤʠ ʫ ʫʯʘ-

ʱʠʭʩʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ: çʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ: ʯʘʩʪʠ, 

ʜʦʣʠ, ʧʨʦʮʝʥʪʳ, ʟʘʚʠʩʠʤʦʩʪʠ, ʯʪʝʥʠʝ ʛʨʘʬʠʢʦʚ ʠ 

ʜʠʘʛʨʘʤʤ; ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʥʘʚʳʢ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʩʪʥʦʛʦ ʩʯʝʪʘ; ʚʣʘʜʝʥʠʝ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʤ ʷʟʳʢʦʤ; ʛʨʘʬʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ: ʦʧʝʨʠʨʦʚʘ-

ʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʦʩʪʨʦʝʥʠʝ ʦʪ ʨʫʢʠ, ʩʦʙʣʶʜʝ-

ʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʧʦʨʮʠʡ; ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʪʝʢʩʪʦ-

ʚʳʝ ʟʘʜʘʯʠ; ʘʣʛʦʨʠʪʤʳ: ʥʘʚʳʢ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ; ʟʥʘʥʠʝ ʠ ʚʣʘʜʝʥʠʝ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʨʝʰʝʥʠʷè [8]. 

ʋʞʝ ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʧʫʥʢʪʘ ʩʪʘʥʦʚʠʪʩʷ ʧʦ-

ʥʷʪʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫ-

ʨʳ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʛʣʷʜ-

ʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʂ ʦʪʜʝʣʴʥʦʤʫ ʚʠʜʫ 

ʥʘʛʣʷʜʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʛʨʘʬʠʢʠ ʠ ʜʠʘʛʨʘʤʤʳ, 

ʥʘʛʣʷʜʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʦʙʲʝʢʪʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠ-

ʨʘ ʷʚʣʷʶʪʩʷ ʯʝʨʪʝʞʠ ʠ ʩʭʝʤʳ, ʩʘʤʳʤ ʫʜʘʯʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩʯʠʪʘʶʪʩʷ 

ʙʣʦʢ-ʩʭʝʤʳ. ʈʝʰʝʥʠʝ ʤʥʦʛʠʭ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʝʢʩʪʦʚʳʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ ʧʨʠ ʚʠʟʫʘʣʠ-

ʟʘʮʠʠ ʦʧʠʩʘʥʥʳʭ ʚ ʥʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʩʨʝʜʩʪʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʟʳʢʘ, ʪʦ ʝʩʪʴ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʛʣʷʜʥʦʩʪʠ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʰʢʦʣʴ-

ʥʠʢʦʚ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ, ʧʨʠ ʦʙʫʯʝʥʠʠ ʢʦʪʦʨʳʭ ʤʘ-

ʪʝʤʘʪʠʢʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʩʶʞʝʪʥʳʤ 

ʠʣʠ ʪʝʢʩʪʦʚʳʤ ʟʘʜʘʯʘʤ, ʩʣʝʜʫʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʚʳʢʠ ʥʘʛʣʷʜʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ.  

ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʩʶʞʝʪʥʳʝ 

ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʚ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ 5-6 ʢʣʘʩʩʦʚ: 

çɺ ʜʚʫʭ ʢʦʨʦʙʢʘʭ 16 ʢʛ ʧʝʯʝʥʴʷ. ʅʘʡʜʠʪʝ ʤʘʩʩʫ 

ʧʝʯʝʥʴʷ ʚ ʢʘʞʜʦʡ ʢʦʨʦʙʢʝ, ʝʩʣʠ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ 

ʧʝʯʝʥʴʷ ʥʘ 4 ʢʛ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʦʡè [1]. 

ʂʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʘʨʠʬ-

ʤʝʪʠʯʝʩʢʠ, ʘʣʛʝʙʨʘʠʯʝʩʢʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ. ɺʳʙʦʨ 

ʢʘʢʦʛʦ-ʪʦ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʠ ʵʪʦʤ ʥʝ ʠʩ-

ʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʛʣʷʜʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ.  

ʈʝʰʠʤ ʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʫʨʘʚʥʠ-

ʚʘʥʠʷ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ 

ʵʪʦʤ ʥʘʛʣʷʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʥʘʯʘʣʘ ʩʧʦʩʦʙ ʫʨʘʚʥʠʚʘʥʠʷ.  

ʀʟʥʘʯʘʣʴʥʦ ʚ ʜʚʫʭ ʢʦʨʦʙʢʘʭ ʙʳʣʦ , ʧʨʠ-

ʯʝʤ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ ʙʳʣʦ ʥʘ  ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʜʨʫʛʦʡ. ʀʟʦʙʨʘʟʠʤ ʵʪʦ ʥʘ ʨʠʩʫʥʢʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʥʘʤ ʣʫʯʰʝ ʦʩʤʳʩʣʠʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ (ʩʤ. ʨʠʩʫʥʦʢ 

1). 
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ʈʠʩ. 1. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ (1) 

 

ʇʨʦʚʝʜʝʤ ʪʝʧʝʨʴ ʩʘʤʫ ʦʧʝʨʘʮʠʶ ʫʨʘʚʥʠʚʘʥʠʷ: ʝʩʣʠ ʚ ʧʝʨʚʫʶ ʢʦʨʦʙʢʫ ʜʦʙʘʚʠʪʴ  ʧʝʯʝʥʴʷ, ʪʦ ʚ 

ʦʙʝʠʭ ʢʦʨʦʙʢʘʭ ʧʝʯʝʥʴʷ ʩʪʘʥʝʪ ʧʦʨʦʚʥʫ, ʘ ʚʩʝʛʦ ʚ ʜʚʫʭ ʢʦʨʦʙʢʘʭ ʙʫʜʝʪ ʫʞʝ ï 

. 

ɺ ʢʘʞʜʦʡ ʪʦʛʜʘ ʙʫʜʝʪ  

, 

ʘ ʵʪʦ ʠ ʝʩʪʴ ʥʘʯʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦ ʚʪʦʨʦʡ ʢʦʨʦʙʢʝ. 

ʀʟʦʙʨʘʟʠʤ ʚʩʝ ʧʨʦʡʜʝʥʥʳʝ ʰʘʛʠ ʧʦʜʨʦʙʥʦ ʥʘ ʨʠʩʫʥʢʝ ʠ ʫʚʠʜʠʤ, ʯʪʦ ʨʠʩʫʥʦʢ ʠʤʝʝʪ ʥʝ ʩʘʤʫʶ ʧʨʦ-

ʩʪʫʶ, ʥʦ ʚʧʦʣʥʝ ʧʦʥʷʪʥʫʶ ʩʪʨʫʢʪʫʨʫ (ʩʤ. ʨʠʩʫʥʦʢ 2). 

 

 

 
ʈʠʩ. 2. ʀʟʦʙʨʘʞʝʥʠʝ ʜʝʡʩʪʚʠʡ 

 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʫʟʥʘʪʴ, ʩʢʦʣʴʢʦ ʧʝʯʝʥʴʷ ʚ ʧʝʨ-

ʚʦʡ ʢʦʨʦʙʢʝ:  

 
ʆʪʚʝʪ: 1 ʢʦʨʦʙʢʘ ï 6 ʢʛ. 

2 ʢʦʨʦʙʢʘ ï 10 ʢʛ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘ-

ʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʥʘʛʣʷʜʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠʛʨʘʝʪ ʚ ʨʝʰʝʥʠʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ. ɺ ʨʘʤʢʘʭ ʚʥʫʪ-

ʨʠʤʦʜʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʥʘʚʳʢ, ʥʦ ʠ ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʪʝʢ-

ʩʪʦʚʳʝ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʚʚʦʜʷʪʩʷ ʥʝʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʪʘʢʞʝ ʠʤʝʪʴ ʥʘʛʣʷʜʥʳʝ ʤʦʜʝʣʠ. 

 ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʯʝʥʴʷ ʚ 1-ʡ ʢʦʨʦʙʢʝ. 

ʊʦʛʜʘ  ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʯʝʥʴʷ ʚʦ 2-ʡ 

ʢʦʨʦʙʢʝ. 

ɿʥʘʷ, ʯʪʦ ʚʩʝʛʦ ʚ ʜʚʫʭ ʢʦʨʦʙʢʘʭ ʙʳʣʦ , 

ʩʦʩʪʘʚʠʤ ʥʘʛʣʷʜʥʫʶ ʤʦʜʝʣʴ (ʩʤ. ʨʠʩʫʥʦʢ 3): 

 

 
ʈʠʩ. 3. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ (2) 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ ʧʨʦʩʪʦʝ ʣʠʥʝʡʥʦʝ 

ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʷʪʠʢʣʘʩʩʥʠʢ ʚ ʩʦʩʪʦʷʥʠʠ ʙʫ-

ʜʝʪ ʨʝʰʠʪʴ. 

1)  

 
 

 
 ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʯʝʥʴʷ ʚ 1-ʡ ʢʦʨʦʙʢʝ. 

ɺʳʧʦʣʥʠʚ ʝʱʝ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʜʝʡʩʪʚʠʝ, 

ʥʘʡʜʝʤ ʫʞʝ ʦʪʚʝʪ ʢʦ ʚʩʝʡ ʟʘʜʘʯʠ, ʫʟʥʘʚ ʩʢʦʣʴʢʦ 

ʢʠʣʦʛʨʘʤʤʦʚ ʧʝʯʝʥʴʷ ʙʫʜʝʪ ʚʦ ʚʪʦʨʦʡ ʢʦʨʦʙʢʝ. 

2)  ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʯʝʥʴʷ ʚʦ 2-

ʡ ʢʦʨʦʙʢʝ. 

ʆʪʚʝʪ: 1 ʢʦʨʦʙʢʘ ï 6 ʢʛ. 

2 ʢʦʨʦʙʢʘ ï 10 ʢʛ. 

ʀʪʘʢ, ʧʨʠ ʨʝʰʝʥʠʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʘʣʠʟʘʮʠʷ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ, ʚʚʦ-

ʜʠʪʩʷ ʙʫʢʚʝʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʘ ʚʣʘʜʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ 

ʷʟʳʢʦʤ, ʧʨʠ ʵʪʦʤ ʥʘʛʣʷʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʟʚʦʣʷ-

ʝʪ ʦʙʣʝʛʯʠʪʴ ʧʝʨʝʭʦʜ ʦʪ ʩʣʦʚʝʩʥʦʡ ʤʦʜʝʣʠ ʟʘʜʘʯʠ 

ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʨʝ-

ʰʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʵʣʝ-

ʤʝʥʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʥʘʛʣʷʜʥʦʩʪʴ ʬʠʛʫʨʠʨʫʝʪ ʚ 

ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʧʨʠʯʝʤ ʚ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦ-

ʚʦʡ ʨʝʰʝʥʠʷ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʛʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜ-

ʩʪʚʘ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʠʣʣʶʩʪʨʘʮʠʝʡ ʢ ʟʘʜʘʯʝ, ʥʦ 

ʭʦʨʦʰʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʨʫʛʦʝ ʩʨʝʜʩʪʚʦ ʥʘʛʣʷʜʥʦʩʪʠ 

1 ʢʦʨʦʙʢʘ 

2 ʢʦʨʦʙʢʘ 
мс ͎͟ 

мл ͎͟ 

мл ͎͟ 

нл ͎͟ 

1 ʢʦʨʦʙʢʘ 

 

2 ʢʦʨʦʙʢʘ 

ͻ ͎͟ 

мс ͎͟ 

όͻ Ҍ пύ ͟ ͎

1 ʢʦʨʦʙʢʘ 

 

2 ʢʦʨʦʙʢʘ 

+ 4 ʢʛ 
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ï ʙʫʢʚʝʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʛʦ, ʯʪʦ ʠ ʷʚ-

ʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʝʰʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʪʘʢ, ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʧʝʨʝʚʦʜ ʩ ʦʜʥʦʛʦ ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡ. 

çʗʟʳʢ ʰʢʦʣʴʥʦʛʦ ʫʯʝʙʥʠʢʘ ʤʘʪʝʤʘʪʠʢʠ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʩʣʦʚʝʩʥʦʛʦ, ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ 

ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʷʟʳʢʦʚ. ɺʳʧʦʣʥʷʷ ʚʳʯʠʩʣʝʥʠʷ, 

ʨʝʰʘʷ ʩʶʞʝʪʥʳʝ ʟʘʜʘʯʠ, ʜʝʣʘʷ ʯʝʨʪʝʞʠ, ʩʪʨʦʷ ʤʦ-

ʜʝʣʠ, ʫʯʘʱʠʝʩʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʝʚʦʜ ʩ ʦʜʥʦʛʦ 

ʷʟʳʢʘ ʥʘ ʜʨʫʛʦʡè [5, ʩ. 30]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦ-

ʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʥʘʛʣʷʜʥʦʡ ʤʦʜʝʣʠ ʩʶʞʝʪʥʦʡ ʟʘ-

ʜʘʯʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʡ ʤʦʜʝʣʠ 

ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʠ ʧʦ-

ʩʣʝʜʫʶʱʠʡ ʚʦʟʚʨʘʪ ʢ ʦʪʚʝʪʫ ʥʘ ʪʦʤ ʷʟʳʢʝ, ʥʘ ʢʦ-

ʪʦʨʦʤ ʟʘʜʘʯʘ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠʟʥʘʯʘʣʴʥʦ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʰʢʦʣʴʥʠʢʦʚ ʩʨʝʜʥʝʛʦ ʟʚʝ-

ʥʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʜ ʥʘʛʣʷʜʥʦʡ ʤʦʜʝʣʴʶ ʟʘʜʘʯʠ 

ʤʳ ʧʦʥʠʤʘʝʤ çʣʶʙʳʝ ʩʨʝʜʩʪʚʘ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʝʝ ʨʝʰʝʥʠʶ, ʪʘʢʠʝ 

ʢʘʢ: ʯʝʨʪʝʞʠ, ʩʭʝʤʳ, ʨʠʩʫʥʢʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʪʝʣʘ ʠ ʬʦʨʤʳè [7]. 

ʇʨʦʩʪʦʪʘ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʙʝʟʫʩʣʦʚʥʦ ʧʦʤʦʛʘʝʪ 

ʫʯʘʱʠʤʩʷ ʣʫʯʰʝ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʟʘʜʘʯʝ ʠ ʯʪʦ ʚ ʥʝʡ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ, ʘ ʵʪʦ ʫʞʝ 

ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 
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HERSCHEL-BULKLEY MODEL OF BLOOD FLOW THROUGH VESSELS WITH ROUGH WALLS  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʍʝʨʰʝʣʘ-ɹʘʢʣʠ, ʦʧʠʩʳʚʘʶʱʘʷ ʪʝʯʝʥʠʝ ʢʨʦʚʠ ʧʦ ʢʘʧʠʣʣʷʨʘʤ ʩʦ ʩʣʦʞʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʘ ʠʤʝʥʥʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ. ɼʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ 

ʧʦʣʫʯʝʥʳ ʪʦʯʥʳʝ ʬʦʨʤʫʣʳ ʠ ʘʧʨʠʦʨʥʳʝ ʦʮʝʥʢʠ ʥʘ ʩʦʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʚʷʟʢʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʠʷ. 

ʉʨʘʚʥʠʚʘʝʪʩʷ ʧʦʚʝʜʝʥʠʝ ʧʦʪʦʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʝʣʴʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ ʢʘʧʠʣʣʷ-

ʨʦʚ ʠ ʧʝʨʠʦʜʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. 

Abstract 

We consider Herschel-Bulkley model describing the blood flow through vessels with a rough microstruc-

ture. Precise analytical formulas and some apriori estimates on relation between velocity, viscosity and stress of 

flow were derived for stationary case. We compare different flow regimes depending on relation between ves-

selsô diameters and roughness period.  

  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʤʦʜʠʥʘʤʠʢʘ, ʤʦʜʝʣʴ ʍʝʨʰʝʣʘ-ɹʘʢʣʠ, ʤʘʣʳʡ ʧʘʨʘʤʝʪʨ, ʧʝʨʝʤʝʥʥʘʷ ʚʷʟʢʦʩʪʴ, ʥʝ-

ʥʴʶʪʦʥʦʚʩʢʘʷ ʞʠʜʢʦʩʪʴ  

Key words: hemodynamics, Herschel-Bulkley model, small parameter, variable viscosity, non-newtonian 

fluid 
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ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʠʟʫʯʘʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʧʦ-

ʩʪʘʥʦʚʢʫ ʟʘʜʘʯʠ ʦ ʪʝʯʝʥʠʠ ʢʨʦʚʠ ʧʦ ʩʦʩʫʜʘʤ ʩ 

ʦʩʦʙʝʥʥʦʡ ʤʠʢʨʦʛʝʦʤʝʪʨʠʝʡ. ɸʥʘʣʠʟ ʩʭʦʞʠʭ ʟʘʜʘʯ 

ʤʦʞʥʦ ʥʘʡʪʠ, ʥʘʧʨʠʤʝʨ, ʚ [1-3, 6]. ɹʳʣʦ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʪʝʯʝʥʠʝ ʢʨʦʚʠ ʚ ʪʦʥʢʠʭ ʢʘʧʠʣʣʷʨʘʭ ʥʝʣʴ-

ʟʷ ʦʧʠʩʘʪʴ ʣʠʰʴ ʤʦʜʝʣʴʶ ʜʣʷ ʅʴʶʪʦʥʦʚʩʢʦʡ ʞʠʜ-

ʢʦʩʪʠ. ɺ ʧʨʠʩʪʝʥʦʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʯʝʥʠʝ ʢʨʦʚʠ 

ʦʙʣʘʜʘʝʪ ʠʥʳʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʚʝʨʜʳʭ ʪʝʣ 

(ʵʨʠʪʨʦʮʠʪʦʚ), ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʧʣʘʟʤʝ, ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʩʥʠʞʘʝʪʩʷ ʚʙʣʠʟʠ ʩʪʝʥʢʠ ʢʘʧʠʣʣʷʨʘ. ɼʣʷ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʘʢʦʛʦ ʪʝʯʝʥʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʘ ʤʦʜʝʣʴ ʍʝʨʰʝʣʘ-ɹʘʢʣʠ.  

 ʅʦʚʰʝʩʪʚʦ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘ-

ʣʠʟʝ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʢʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʢʨʦ-

ʛʝʦʤʝʪʨʠʠ ʢʘʧʠʣʣʷʨʦʚ. ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʜʣʷ ʩʢʦʨʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʚʝʜʝ-

ʥʳ ʦʮʝʥʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʥʷʪʴ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʢʘ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʚʣʠʷʥʠʝ ʰʝ-

ʨʦʭʦʚʘʪʦʩʪʠ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ 3 ʪʠʧʘ ʚʦʟʤʦʞʥʳʭ 

ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ ʩʪʝʥʦʢ ʢʘʧʠʣʣʷʨʦʚ, ʠ ʚ ʢʘʞʜʦʤ ʠʟ 

ʩʣʫʯʘʝʚ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʪʦʢʘ. ʆʜ-

ʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠ-

ʯʠʝ ʚʷʟʢʦʩʪʠ, ʤʝʥʷʶʱʝʡʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʜʠ-

ʫʩʘ. ʆʙʱʠʝ ʤʝʪʦʜʳ ʘʧʨʠʦʨʥʳʭ ʦʮʝʥʦʢ ʜʣʷ ʟʘʜʘʯ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ ʙʳʣʠ ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʘʚʪʦʨʘʤʠ ʚ [4,5]. ɼʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʣʫʯʝʥʘ ʘʩʠʤʧʪʦʪʠʯʝʩʢʘʷ ʬʦʨʤʫ-

ʣʘ, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʯʠʩʣʝʥʥʳʤʠ ʨʘʩʯʝʪʘ-

ʤʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʯʘʩʪʦʡ ʦʩʮʠʣʣʷʮʠʠ ʛʨʘʥʠ-

ʮʳ ʩʢʦʨʦʩʪʴ ʪʘʢʞʝ ʟʥʘʯʠʤʦ ʦʩʮʠʣʣʠʨʫʝʪ. ʉ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʧʦʨʦʛʘ ʢʨʠʪʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʷʟʢʦʩʪʠ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʢʨʦʚʠ 

ʩʥʠʞʘʝʪʩʷ. 

ʋʤʝʥʴʰʝʥʠʝ ʧʨʠʩʪʝʥʦʯʥʦʡ ʦʙʣʘʩʪʠ ʚʣʝʯʝʪ ʫʤʝʥʴʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ. 

 

 
ʈʠʩ. 1 

 

2. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʫʭʬʘʟʥʫʶ ʤʦʜʝʣʴ ʪʝʯʝʥʠʷ ʢʨʦʚʠ ʧʝʨʝʤʝʥʥʦʡ ʚʷʟʢʦʩʪʠ ʚ ʪʦʥʢʠʭ ʢʘʧʠʣʣʷʨʘʭ ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ {( , ),  0 ,  0 ( )}z r z L r R zW = ¢ ¢ ¢ ¢, ʛʜʝ ()Ů( )R z h z= - ʛʨʘʥʠʮʘ ʰʝʨʦʭʦʚʘʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʧʠʣʣʷʨʦʚ, ʈʠʩ. 1. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʘʮʠʦʥʘʨʥʦʝ ʩʠʤʤʝʪʨʠʯʥʦʝ ʧʨʦ-

ʜʦʣʴʥʦʝ ʪʝʯʝʥʠʝ ʚʜʦʣʴ ʩʪʝʥʦʢ, ʚʳʟʚʘʥʥʦʝ ʧʦʩʪʦʷʥʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʜʘʚʣʝʥʠʷ, ʩʯʠʪʘʷ, ʯʪʦ ʣʠʰʴ ʦʜʥʘ ʢʦʤ-

ʧʦʥʝʥʪʘ ʩʢʦʨʦʩʪʠ ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ:  ű 0, ( ).r z zu u u u r¹ ¹ =  ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʥʝʥʫʣʝʚʫʶ ʢʦʤʧʦʥʝʥʪʫ 

ʩʢʦʨʦʩʪʠ ( ).u r  ɼʘʥʥʘʷ ʜʚʫʭʬʘʟʥʘʷ ʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ ʍʝʨʰʝʣʘ-

ɹʘʢʣʠ 
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ʠ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʞʠʜʢʦʩʪʠ, ʠʟ ʢʦʪʦʨʦʛʦ ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʣʫʯʘʷ ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝ-

ʥʠʷ: 

( )
2

0,        Ű 0              
p p

r
r z r r

µ µ µ
= + =

µ µ µ
 

 

ɿʜʝʩʴ u  - ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, p -ʜʘʚʣʝʥʠʝ, Ű- ʥʘʧʨʷʞʝʥʠʝ, Ű
y
- ʢʨʠʪʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʟʘʜʘʶ-

ʱʝʝ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʪʦʢ ʩʪʘʥʦʚʠʪʩʷ ʥʝʥʴʶʪʦʥʦʚʩʢʠʤ, ɛ( )r - ʥʝʥʴʶʪʦ-

ʥʦʚʩʢʘʷ ʚʷʟʢʦʩʪʴ, 1n²ï ʠʥʜʝʢʩ ʧʦʪʦʢʘ. ʇʨʠ 1n=  ʠ Ű 0
y
=  ʧʦʪʦʢ ʩʪʘʥʦʚʠʪʩʷ ʥʴʶʪʦʥʦʚʩʢʠʤ. ɻʨʘʥʠʮʘ 
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ʨʘʟʜʝʣʘ ʜʚʫʭ ʬʘʟ (Ű )p yR  ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ Ű:
y

 Ű( (Ű ), ) Ű .p y yR z =  ɻʨʘ-

ʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

(i) Űʢʦʥʝʯʥʦ ʧʨʠ 0r =   

(ii)   0u =  ʧʨʠ ( )r R z=  

(iii)  0
(0) ,   ( ) .

L
p p p L p= =  

ɺ ʦʙʣʘʩʪʠ {( , ),  0 ,  0 r (Ű )},Newt

p yz r z L RW = ¢ ¢ ¢ ¢  ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚʝʣʠʢʘ, ʪʝ-

ʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʴʶʪʦʥʦʚʩʢʠʤ, ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʘʜʠʫʩʘ.  

3. ɸʧʨʠʦʨʥʳʝ ʦʮʝʥʢʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ 

ɼʣʷ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʩʧʨʘʚʝʜʣʠʚʦ ʥʝʨʘʚʝʥʩʪʚʦ ʌʨʠʜʨʠʭʩʘ, ʜʦʢʘʟʘʥʥʦʝ ʚ [6]: 
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¢ - - æ ö

µç ÷
ñ ñ  (3) 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʥʝʨʘʚʝʥʩʪʚʘ ʌʨʠʜʨʠʭʩʘ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʦʮʝʥʢʘ ʥʘ ʩʢʦʨʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʷʟʢʦʩʪʠ ʠ ʥʘʧʨʷʞʝʥʠʷ: 

 

( )
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(0, ( ))

( , ( ))

Ű Ű
( )  ,  max{2 ( ( ) ), ( ( ) ) }.

ɛ( )

p
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y

p p pL R z

L R R z

u r C C R R z R R z R
r

-
¢ = - -  (4) 

ʅʝʨʘʚʝʥʩʪʚʦ (4) ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʷʟʢʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ Ű .y  ʆʜʥʘʢʦ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʦʣʱʠʥʳ 

ʧʨʠʩʪʝʥʦʯʥʦʛʦ ʩʣʦʷ [ , ( )]pR R z  ʩʢʦʨʦʩʪʴ ʤʦʞʝʪ ʨʘʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʘʤʝʪʨ Űy, ʦʪ ʢʦʪʦʨʦʛʦ 

ʟʘʚʠʩʠʪ ʨʘʟʤʝʨ ʧʨʠʩʪʝʥʦʯʥʦʡ ʟʦʥʳ, ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʨʝʰʝʥʠʝ: ʯʝʤ ʤʝʥʴʰʝ Űy, ʪʝʤ ʩʢʦʨʦʩʪʴ ʙʦʣʴʰʝ.  

ɺʳʚʝʜʝʤ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ( ( ), ) 0u R z z=  

ʠ ʬʦʨʤʫʣʫ ʅʴʶʪʦʥʘ-ʃʝʡʙʥʠʮʘ, ʜʣʷ ( )pR r R z¢ ¢  ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
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ʂʦʤʙʠʥʠʨʫʷ (5) ʠ (6), ʚʳʚʦʜʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʩʢʦʨʦʩʪʠ  
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ʠʟʚʝʩʪʥʳʡ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ, ʠʥʪʝʛʨʠʨʫʷ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʧʦʣʫ-
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ñ  (8) 

ʇʦʜʩʪʘʚʣʷʷ ʬʦʨʤʫʣʫ ʥʘʧʨʷʞʝʥʠʷ ʚ (7), ʚʳʚʦʜʠʤ ʬʦʨʤʫʣʫ ʜʣʷ ʩʢʦʨʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʚʝʩʪʥʦʛʦ 

ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ: 
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ʀʟ ʫʩʣʦʚʠʷ (2) ʩʣʝʜʫʝʪ, ʯʪʦ uʥʝ ʟʘʚʠʩʠʪ ʦʪ  ʚ 0 .pr r R¢ ¢  ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʠʣʫ ʛʣʘʜʢʦʩʪʠ ʨʝʰʝʥʠʷ, 

ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʢʦʨʦʩʪʝʡ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ .pr R= ʇʨʠʤʝʥʷʷ (8) ʥʘʭʦʜʠʤ, 
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.
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-

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ 
NewtW   
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ɺʘʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʯʝʥʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʩʝʯʝʥʠʝ:  
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ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʨʦʚʠ ʚ ʷʯʝʡʢʝ ʧʝʨʠʦʜʠʯʥʦʩʪʠ: 
0ɚ .Lp p

Q

-
=   

ʀʟ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʬʦʨʤʫʣ ʚʠʜʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʷʟʢʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

4. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʇʫʩʪʴ ʤʘʣʳʡ ʧʘʨʘʤʝʪʨ 0 Ů 1< ʦʪʚʝʯʘʝʪ ʟʘ ʨʘʜʠʫʩ ʢʘʧʠʣʣʷʨʘ, ɜ(Ů)- ʜʣʠʥʘ ʧʝʨʠʦʜʘ ʦʩʮʠʣʣʷʮʠʡ, 

ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʤʘʣʘ ʠ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ ʧʨʠ Ů 0.­   

ɺʚʝʜʝʤ ʝʱʝ ʦʜʠʥ ʧʘʨʘʤʝʪʨ: 
0

Ů
lim .
ɜ(Ů)

k
e­
=  ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ,k ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʪʠʧʳ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ: 

0  k< <¤ - çʩʨʝʜʥʠʝ ʦʩʮʠʣʣʷʮʠʠè - ʤʘʣʦʩʪʴ ʧʝʨʠʦʜʘ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ ʩʨʘʚʥʠʤʘ ʩ ʤʘʣʳʤ ʨʘʜʠʫʩʦʤ 

ʢʘʧʠʣʣʷʨʘ; 

0k= - çʤʘʣʳʝ ʦʩʮʠʣʣʷʮʠʠè - ʨʘʜʠʫʩ ʢʘʧʠʣʣʷʨʘ ʤʥʦʛʦ ʤʝʥʴʰʝ ʧʝʨʠʦʜʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ;  

k=¤-çʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʦʩʮʠʣʣʷʮʠʠè - ʧʝʨʠʦʜ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʤʥʦʛʦ ʤʝʥʴʰʝ ʨʘʜʠʫʩʘ ʢʘʧʠʣʣʷʨʘ. 

ʋʯʠʪʳʚʘʷ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ (10) ʜʣʷ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʠʧʘ 
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ʇʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ ʃʘʛʨʘʥʞʘ, ʦʮʝʥʠʤ ʩʢʦʨʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ Ů ʠ (Ů):n   
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ʇʦʩʢʦʣʴʢʫ 0( )h z ʠ ( )h ze ʦʛʨʘʥʠʯʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʤʦʜʝʣʠʨʫʶʱʠʝ ʛʨʘʥʠʮʫ ( ),R z ʪʦ ʚ ʧʨʝʜʝʣʝ ʧʨʠ 

Ů 0­ ʩʧʨʘʚʝʜʣʠʚʘ ʘʩʠʤʧʪʦʪʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ: 
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ʆʧʠʰʝʤ ʜʘʥʥʳʝ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚ ʧʨʠʩʪʝʥʦʯʥʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʝʤ 

ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʧʝʨʠʦʜʦʚ, ʦʪʚʝʯʘʶʱʠʝ ʚʩʝʤ ʪʠʧʘʤ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ: ɜ(Ů) Ů,  = ɜ(Ů) Ů,=  
2ɜ(Ů) Ů .=  
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ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʥʝʨʦʚʥʦʩʪʴ ʩʪʝʥʦʢ ʢʘʧʠʣʣʷʨʘ, ʧʨʠʤʝʤ Ů sin .
ɜ(Ů) ɜ(Ů)

z z
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ɼʣʷ ʨʘʩʯʝʪʦʚ ʚʟʷʪʘ ʚʷʟʢʦʩʪʴ ʩʦ ʩʪʝʧʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʨʘʜʠʫʩʘ ʢʘʧʠʣʣʷʨʘ: 
Ŭɛ( ) .r r=   

 

ɸʥʘʣʠʟʠʨʫʷ ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ ʰʝʨʦʭʦʚʘʪʦ-

ʩʪʠ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩʭʦʞʝ 

ʩ ʧʦʚʝʜʝʥʠʝʤ ʦʩʮʠʣʣʷʮʠʡ: ʧʨʠ ʤʘʣʳʭ ʦʩʮʠʣʣʷʮʠʷʭ 

ʩʢʦʨʦʩʪʴ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʦ, ʧʨʠ ʩʨʝʜʥʠʭ ʦʩʮʠʣʣʷ-

ʮʠʷʭ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ. 

ɹʦʣʝʝ ʟʥʘʯʠʤʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʦʩ-

ʮʠʣʣʷʮʠʡ: ʩʢʦʨʦʩʪʴ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʦ ʦʩ-

ʮʠʣʣʠʨʫʶʱʝʡ ʬʫʥʢʮʠʝʡ. ʏʠʩʣʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦ-

ʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ Űy, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʮʝʥʢʦʡ (4). ʇʦ-

ʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʦʢʘ Q  ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʩʢʦʨʦʩʪʠ, ʪʦ ʘʥʘʣʦʛʠʯʥʳʝ ʚʳʚʦʜʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦ 

ʚʣʠʷʥʠʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʥʘ ʚʝʣʠʯʠʥʫ Q. ɼʣʷ ʩʦ-

ʧʨʦʪʠʚʣʝʥʠʷ ʢʨʦʚʠ ɚ ʢʘʨʪʠʥʘ ʦʙʨʘʪʥʘʷ: ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʦʩʮʠʣʣʷʮʠʡ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʘʢʞʝ ʦʩʮʠʣ-

ʣʠʨʫʝʪ, ʥʦ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʤʘʣʳʝ ʠ ʩʨʝʜ-

ʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʜʦʤʠʥʠʨʫʶʱʝʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʢʦʨʦʩʪʠ ʦʪ ʨʘʜʠʫʩʘ ʚ ʧʨʠʩʪʝʥʦʯʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʜʠʫʩʘ (ʪʦ ʝʩʪʴ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʧʨʠʩʪʝʥʦʯʥʦʡ ʟʦʥʳ) ʩʢʦʨʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʨʠ-

ʯʝʤ ʨʘʟʤʝʨ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ 

ʫʙʳʚʘʥʠʷ ʬʫʥʢʮʠʠ. ʏʘʩʪʳʝ ʦʩʮʠʣʣʷʮʠʠ ʧʨʠʚʦʜʷʪ 

ʢ ʙʳʩʪʨʦʤʫ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʘʩʠʤʧʪʦʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ (11). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʛʨʘʥʪʦʚ ʈʌʌʀ (ʧʨʦʝʢʪ 18-31-00311) ʠ ʛʨʘʥʪʘ ʇʨʝ-

ʟʠʜʝʥʪʘ ʈʌ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (ʧʨʦʝʢʪ MK-

5870.2018.1). 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʘ ʩʝʣʝʢʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦ-

ʣʷʨʠʟʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʮʝʣʝʡ ʠ ʬʦʥʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʙʳʣ ʚʳʙʨʘʥ ʤʝ-

ʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ.  

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʨʝʘʣʴʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʜʚʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʮʝʥʳ, ʛʜʝ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪ 

ʙʨʦʥʝʪʘʥʢʦʚʦʡ ʪʝʭʥʠʢʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʮʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʛʨʘʤʤʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥʳ, ʚʦ 

ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʨʘʩʩʤʦʪʨʝʥ ʤʦʤʝʥʪ ʜʦ ʧʦʧʘʜʘʥʠʷ ʮʝʣʠ ʚ ʜʠʘʛʨʘʤʤʫ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙ-

ʨʘʙʦʪʢʠ ʤʝʪʦʜʦʤ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ ʩʝʣʝʢʮʠʠ ʮʝʣʝʡ ʥʘ ʬʦʥʝ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʘʣʛʦ-

ʨʠʪʤʫ, ʦʧʠʩʘʥʥʦʤʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʩʝʣʝʢʮʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʥʘ ʦʩʥʦʚʝ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘʤ. 

Abstract 
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The work is devoted to the development of the algorithm for the selection of radar targets using the polari-

zation properties of targets and backgrounds. The principal component method was chosen as the basis of the 

developed algorithm. 

To confirm the efficiency of the studied algorithm, the processing of real experimental data was carried out. 

Considered two radar scenes, where the target is an object of armored vehicles. In the first case, the target is in 

the antenna radiation pattern, in the second case, the moment before the target hits the radiation pattern. As a 

result of processing by the method of principal components and the selection of targets against the background 

of the underlying surface according to the algorithm described in this work, it was concluded that the selection 

results were fully consistent with the results assumed on the basis of visual observation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʷʨʠʟʘʮʠʷ, ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʧʦʣʷʨʠʤʝʪʨʠʷ, ʤʝʪʦʜ ʛʣʘʚ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪ. 

Keywords: polarization, signal processing, radar polarimetry, principal component method. 

 

ɺʚʝʜʝʥʠʝ 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʪʘʣʦ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠʟʫʯʝʥʠʷ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦ-

ʥʠʪʦʨʠʥʛʘ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ 

ʩʨʝʜʩʪʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʛʨʘʶʪ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. 

ʆʜʥʘʢʦ ʧʨʠ ʣʶʙʦʤ ʚʠʜʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥ-

ʜʠʨʦʚʘʥʠʷ ʚʩʝʛʜʘ ʚʩʪʘʝʪ ʟʘʜʘʯʘ ʜʦʩʪʦʚʝʨʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʟʦʥʜʠʨʫʝʪʩʷ. ʕʪʦ ʩʚʷ-

ʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʘʞʝʥʥʦʛʦ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʠʯʝʤ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʦʪʨʘʞʝʥʥʳʡ ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ. 

ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ ʩʝʣʝʢʮʠʠ ʩʠʛ-

ʥʘʣʦʚ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʚ ʟʥʘʯʝʥʠʷʭ ʚʳʙʨʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʝʣʝʢʮʠʠ ʜʣʷ ʟʦʥʜʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʝʣʝʢ-

ʮʠʠ ʦʪʨʘʞʝʥʥʳʭ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʪʫ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʘʷ 

ʟʘʣʦʞʝʥʘ ʚ ʧʦʣʷʨʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʦʪʨʘʞʝʥ-

ʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ. 

ʇʦʣʷʨʠʟʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʞʝʥʥʦʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʦʙʲʝʢʪʘ ʠ, ʯʪʦ ʩʘ-

ʤʦʝ ʛʣʘʚʥʦʝ, ʢ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʨʘʞʝʥ-

ʥʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʪʝ-

ʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʜʩʪʠʣʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʆʪʩʶʜʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʩʝʣʝʢʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʬʦʥʝ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

1. ʄʘʪʨʠʮʘ ʨʘʩʩʝʷʥʠʷ 

ʌʠʟʠʯʝʩʢʠ ʚʩʷʢʠʡ ʦʪʨʘʞʘʶʱʠʡ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʦʙʲʝʢʪ, ʥʘʟʳʚʘʝʤʳʡ ʚ 

ʨʘʜʠʦʣʦʢʘʮʠʠ ʮʝʣʴʶ, ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ 

ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɽʩʣʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʠʣʠ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʩʨʝʜʳ ʨʝʟʢʦ ʠʟʤʝʥʷʶʪʩʷ, ʪʦ ʧʨʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ 

ʦʙʣʫʯʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ ʩʨʝʜ ʯʘʩʪʴ 

ʧʘʜʘʶʱʝʡ ʵʥʝʨʛʠʠ ʨʘʩʩʝʠʚʘʝʪʩʷ. ʇʝʨʝʠʟʣʫʯʝʥʥʳʝ 

ʠ ʜʦʩʪʠʛʘʶʱʠʝ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ ʈʃʉ 

ʨʘʜʠʦʚʦʣʥʳ ʥʘʟʳʚʘʶʪʩʷ ʦʪʨʘʞʝʥʥʳʤ ʩʠʛʥʘʣʦʤ. 

ɽʩʣʠ ʧʘʜʘʶʱʘʷ ʚʦʣʥʘ 1ɽ ʩʦʜʝʨʞʠʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ 1ʛɽ  ʠ 1ʚɽ , ʪʦ ʧʨʠ ʦʪʨʘʞʝʥʠʠ 

ʦʙʲʝʢʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʝʝ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʦʣʥʳ [1], ʪ.ʝ. 
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ʛʜʝ 11 22,ʉ ʉ ï ʢʦʤʧʣʝʢʩʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʷʤʳʝ,  

12 21,ʉ ʉï ʧʝʨʝʢʨʝʩʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʘʜʘʶʱʝʡ ʚʦʣʥʳ ʚ ʩʦʦʪʚʝʪʩʚʫʶʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʦʪʨʘʞʝʥʥʦʡ. 

ʄʦʜʫʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜʳ, ʘ ʘʨʛʫʤʝʥʪʳ 

ï ʠʟʤʝʥʝʥʠʝ ʬʘʟʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʄʘʪʨʠʮʫ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʪʨʘʞʝʥʠʷ  
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ʉ
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ʥʘʟʳʚʘʶʪ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʝʡ 

ʨʘʩʩʝʷʥʠʷ ʮʝʣʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʚʦʣʥʳ, ʦʪʨʘʞʝʥʥʦʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʈʃʉ. ʆʜʥʘʢʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʫ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ ʈʃʉ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʠʛʥʘʣ ʧʨʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ 

ʩʨʝʜʝ. 

2. ʉʧʦʩʦʙʳ ʩʝʣʝʢʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʮʝʣʝʡ ʥʘ ʬʦʥʝ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʩʝʣʝʢʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʮʝʣʝʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʠ 

ʤʦʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʬʦʥʝ ʤʝʰʘʶʱʠʭ ʦʪʨʘʞʝ-

ʥʠʡ ʠ ʧʦʤʝʭ [2]. ʉʧʦʩʦʙ ʩʝʣʝʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʮʝʣʴ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʣʫʯʘʝʪʩʷ ʩʠʛ-

ʥʘʣʘʤʠ ʣʠʥʝʡʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʩ ʚʨʘʱʘʶʱʝʡʩʷ 

ʧʣʦʩʢʦʩʪʴʶ ʧʦʣʷʨʠʟʘʮʠʠ. ɺ ʦʪʨʘʞʝʥʥʦʤ ʦʪ ʮʝʣʠ 

ʩʠʛʥʘʣʝ ʚʳʜʝʣʷʶʪ ʚʪʦʨʫʶ ʠ ʯʝʪʚʝʨʪʫʶ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ 

ʠʩʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʛʘʨʤʦʥʠʢʠ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ 

(ʘʤʧʣʠʪʫʜʳ ʠ ʬʘʟʳ) ʠ ʷʚʣʷʶʪʩʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳ-

ʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʮʝʣʠ. ʈʝʰʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪ-



ζColloquium - journal Ȼ#15(39),2019 / PHYSICS AND MATHEMATICS 25 

ʩʫʪʩʪʚʠʠ ʩʝʣʝʢʪʠʨʫʝʤʦʡ ʮʝʣʠ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʨʝʰʘʶʱʝʛʦ ʧʨʘʚʠʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ 

ʣʠʥʝʡʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʮʝʣʠ.  

ʀʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʩʝʣʝʢʮʠʠ ʨʘ-

ʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʤʫ 

ʧʨʠʟʥʘʢʫ [3]. ʉʫʱʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʝʤʝ 

ʜʚʫʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦ ʧʦʣʷʨʠʟʘʮʠʠ ʢʦʤʧʦʥʝʥʪ 

ʩʠʛʥʘʣʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ 

ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ, ʟʘʧʦʤʠʥʘʥʠʠ ʠʭ ʚ ʫʩʪʨʦʡʩʪʚʘʭ 

ʧʘʤʷʪʠ, ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʩʠʛʥʘʣʦʚ, 

ʟʘʧʦʤʠʥʘʥʠʠ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʛ-

ʥʘʣʦʚ, ʧʦʩʣʝʜʫʶʱʝʤ ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʥʦʰʝʥʠʷ ʘʤ-

ʧʣʠʪʫʜ ʠ ʨʘʟʥʦʩʪʠ ʬʘʟ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ 

ʩʝʣʝʢʪʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʚʳʯʠʩʣʝʥʠʠ ʩʦʚʦʢʫʧʥʦʛʦ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛ-

ʥʘʣʘ - ʫʛʣʘ ʵʣʣʠʧʪʠʯʥʦʩʪʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ 

ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʩʝʣʝʢʪʠʨʫʝʤʦʛʦ ʩʠʛʥʘʣʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʝʤ ʅʝʡʤʘʥʘ-ʇʠʨʩʦʥʘ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʧʦʩʣʝʜʥʝʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʦʙʥʘʨʫʞʝʥʠʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʧʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʩʦʚʦʢʫʧʥʦʤʫ ʧʘʨʘ-

ʤʝʪʨʫ (ʧʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʘʧʨʠʦʨʥʳʝ ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʦ ʧʦʣʷʨʠʟʘʮʠʠ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ), ʯʪʦ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʦ ʧʦʣʷʨʠ-

ʟʘʮʠʠ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʩʝʣʝʢʮʠʶ ʦʪʨʘʞʝʥʥʳʭ ʩʠʛ-

ʥʘʣʦʚ. 

ʊʝʭʥʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʣʝʢ-

ʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʮʝʣʝʡ ʥʘ ʬʦʥʝ ʧʦʜʩʪʠʣʘ-

ʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ, 

ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʘʟʥʝʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦʣʷʨʠʟʘ-

ʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʣʝʡ ʠ ʬʦʥʘ ʥʘ ʦʩʥʦʚʝ 

ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʤʘʪʨʠʮ ʨʘʩʩʝʷʥʠʷ ʧʦ ʩʪʨʦʙʘʤ 

ʜʘʣʴʥʦʩʪʠ (ʵʣʝʤʝʥʪʘʤ ʨʘʟʨʝʰʝʥʠʷ ȹR) ʚ ʟʘʜʘʥʥʦʤ 

ʫʛʣʦʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

3. ɸʣʛʦʨʠʪʤ ʩʝʣʝʢʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʮʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʮʝʣʝʡ ʠ ʬʦʥʦʚ 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʩʝʣʝʢʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠ-

ʦʥʥʳʭ ʮʝʣʝʡ ʥʘ ʬʦʥʝ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʝʰʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ. ʇʨʦʠʟʚʦʜʠʪʩʷ 

ʠʟʣʫʯʝʥʠʝ ʜʚʫʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦ-

ʚʘʥʥʳʭ ʚʦʣʥ, ʦʙʣʫʯʝʥʠʝ ʠʤʠ ʮʝʣʠ ʠ ʬʦʥʘ. ʇʨʠʥʷ-

ʪʳʝ ʨʘʩʩʝʷʥʥʳʝ ʚʦʣʥʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴ-

ʥʫʶ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʠʭ ʘʤʧʣʠʪʫʜ:  

ï uɻɻ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠʟʣʫʯʝʥʥʦʡ ʧʦʣʷʨʠʟʘ-

ʮʠʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʨʠʥʷʪʦʡ; 

ï uɻɺ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠʟʣʫʯʝʥʥʦʡ ʧʦʣʷʨʠʟʘ-

ʮʠʠ, ʚʝʨʪʠʢʘʣʴʥʦ ʧʨʠʥʷʪʦʡ;  

ï uɺɻ ï ʚʝʨʪʠʢʘʣʴʥʦ ʠʟʣʫʯʝʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠ-

ʠʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʨʠʥʷʪʦʡ; 

ï uɺɺ ï ʚʝʨʪʠʢʘʣʴʥʦ ʠʟʣʫʯʝʥʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ, 

ʚʝʨʪʠʢʘʣʴʥʦ ʧʨʠʥʷʪʦʡ.  

ʇʨʠ ʵʪʦʤ ʠʟʣʫʯʘʝʤʳʡ ʩʠʛʥʘʣ ʠʤʝʝʪ ʰʠʨʠʥʫ 

ʩʧʝʢʪʨʘ ʥʝ ʤʝʥʝʝ 20 ʄɻʮ. ɿʘʪʝʤ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣ-

ʥʘʷ ʧʦʣʷʨʠʟʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʠʜʘ 
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ʜʣʷ ʢʘʞʜʦʛʦ i-ʛʦ ʩʪʨʦʙʘ ʜʘʣʴʥʦʩʪʠ, ʨʘʟʤʝʨ ʢʦ-

ʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘ ʟʦʥʜʠʨʫʶʱʝʛʦ 

ʩʠʛʥʘʣʘ.  

ɼʘʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʧʦʣʷʨʠ-

ʟʘʮʠʦʥʥʳʝ ʤʘʪʨʠʮʳ ʨʘʩʩʝʠʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ i-ʛʦ 

ʩʪʨʦʙʘ ʜʘʣʴʥʦʩʪʠ ʧʨʝʦʙʨʘʟʫʶʪ ʚ ʤʘʪʨʠʮʫ ʥʘʙʣʶ-

ʜʝʥʠʡ ɸ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ 
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ʛʜʝ u ï ʢʦʤʧʣʝʢʩʥʘʷ ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ.  

ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʤʘʪʨʠʮʳ ʥʘʙʣʶʜʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ 

ʨʘʩʩʝʷʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟ-

ʨʝʰʝʥʠʷ ʧʦ ʜʘʣʴʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʫʶ ʤʘʪʨʠʮʫ ʥʦʨ-

ʤʠʨʫʶʪ ʠ ʜʘʣʝʝ ʬʦʨʤʠʨʫʶʪ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʤʘʪ-

ʨʠʮʫ, ʜʣʷ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʢʪʦʨʘ, ʬʦʨʤʠʨʫʷ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʘ ʟʘʪʝʤ ʥʘ ʧʦ-

ʣʫʯʝʥʥʳʝ ʦʩʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʨʦʝʮʠ-

ʨʫʶʪ ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ ʥʘʙʣʶʜʝʥʠʡ ɸ ʠ 

ʚʳʧʦʣʥʷʶʪ ʥʦʨʤʠʨʦʚʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪ 

ʤʘʪʨʠʮʫ ʚʢʣʘʜʦʚ ʥʘʙʣʶʜʝʥʠʡ VK ʚʠʜʘ 
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ʦʪʦʨʫʶ ʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʝʣʝʢʮʠʠ ʮʝʣʠ ʥʘ ʬʦʥʝ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʦʠʩʢ ʠ 

ʦʙʥʘʨʫʞʝʥʠʝ ʮʝʣʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʧʦʣʥʷʶʪ 

ʧʦ ʫʨʦʚʥʶ ʩʠʛʥʘʣʘ ʚ ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ ʤʘʪʨʠʮʳ 

ʚʢʣʘʜʦʚ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʩʧʦʣʴ-

ʟʫʶʪ ʩʠʛʥʘʣʳ ʦʩʪʘʣʴʥʳʭ ʩʪʦʣʙʮʦʚ. 

ʈʘʜʠʦʣʦʢʘʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʦʣʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʚ ʢʘʞʜʦʤ ʩʪʨʦʙʝ ʜʘʣʴ-

ʥʦʩʪʠ ʚ ʟʘʜʘʥʥʦʤ ʘʟʠʤʫʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʟ-

ʤʝʨ ʩʪʨʦʙʘ ʜʘʣʴʥʦʩʪʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʝʢʦʪʦʨʦʡ, 

ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ï ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʨʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʭʫʞʝ 8 ʤʝʪʨʦʚ (ʰʠʨʠʥʘ ʩʧʝʢʪʨʘ 

ʩʠʛʥʘʣʘ ʥʝ ʤʝʥʝʝ 20 ʄɻʮ).  

ʆʙʥʘʨʫʞʝʥʠʝ ʮʝʣʠ ʠ ʝʝ ʩʝʣʝʢʮʠʷ ʥʘ ʬʦʥʝ 

ʧʨʠʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮʳ 

ʚʢʣʘʜʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʋʨʦ-

ʚʝʥʴ ʩʠʛʥʘʣʘ ʚ ʧʝʨʚʦʤ ʬʘʢʪʦʨʝ (ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʚʦʤ 

ʩʪʦʣʙʮʝ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʝʡ ʵʥʝʨʛʠʝʡ ʦʪʨʘʞʝʥʥʦ-

ʛʦ ʩʠʛʥʘʣʘ, ʧʦʵʪʦʤʫ ʧʦʠʩʢ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʮʝʣʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʫʨʦʚʥʶ ʩʠʛʥʘʣʘ ʚ 

ʧʝʨʚʦʤ ʩʪʦʣʙʮʝ. ɼʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʮʝʣʠ ʥʘ ʬʦʥʝ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʛʥʘ-

ʣʳ ʦʩʪʘʣʴʥʳʭ ʩʪʦʣʙʮʦʚ.  
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ʈʝʛʫʣʷʨʥʘʷ ʮʝʣʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʘʙʦʨʘ ʦʪʨʘ-

ʞʘʪʝʣʝʡ, ʜʘʝʪ ʦʪʢʣʠʢ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʬʘʢʪʦʨʘʭ, 

ʪʦ ʝʩʪʴ ʟʥʘʯʝʥʠʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʩʪʦʣʙʮʘ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʪʨʦʙʘ ʜʘʣʴʥʦʩʪʠ ʧʨʝʚʳʰʘʶʪ 

ʧʦʨʦʛʠ ʦʙʥʘʨʫʞʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʥʘʯʝʥʠʷ ʧʦ 

ʪʨʝʪʴʝʤʫ ʠ ʯʝʪʚʝʨʪʦʤʫ ʬʘʢʪʦʨʫ (ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪ-

ʚʝʨʪʦʤ ʩʪʦʣʙʮʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʧʦʨʦʛʦʚʳʡ ʫʨʦʚʝʥʴ. 

ʅʝʨʝʛʫʣʷʨʥʳʝ ʮʝʣʠ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʤʥʦ-

ʞʝʩʪʚʦ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʪʨʘʚʘ, ʤʝʣʢʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʜʝʨʝʚʴʷ, ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ 

ʬʘʢʪʦʨʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ (1 

ʤ) ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ ʮʝʣʠ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʮʝʣʴ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʘʤʫ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʘʣʛʦʨʠʪʤ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ 

 

 ( ),1 ,1 ,2 ,3 ,41 ʠ  ʠ  P2 ʠʣʠ 2i i i i ivk P vk vk vk vk P> > < < (0.1) 

 

ʇʦʨʦʛʠ ʦʙʥʘʨʫʞʝʥʠʷ ʈ1 ʠ ʈ2 ʩʣʝʜʫʝʪ ʧʦʜʙʠʨʘʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʘʜʘʧ-

ʪʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʩ ʧʦʩʪʦʷʥʥʳʤ ʫʨʦʚʥʝʤ ʣʦʞʥʳʭ ʪʨʝʚʦʛ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʦʪʣʘʜʢʝ ʘʣʛʦʨʠʪʤʘ ʩʝʣʝʢ-

ʮʠʠ ʟʘ ʦʩʥʦʚʫ ʤʦʞʥʦ ʚʟʷʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ  
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1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʈʃʉ ʩ ʧʦʣʥʦʡ ʧʦʣʷ-

ʨʠʟʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʝʡ. ʀʩʩʣʝʜʫʝʤʘʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʮʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
ʈʠʩʫʥʦʢ 1.  ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʮʝʥʘ ˉ 1 

 

ʇʦʣʫʯʘʝʤ ʧʦʣʥʫʶ ʤʘʪʨʠʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ 

ʢʦʪʦʨʦʡ ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʥʦʡ ʤʘʪ-

ʨʠʮʝ ʨʘʩʩʝʷʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʨʦʙʘ ʜʘʣʴʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʤ ʚʳʙʦʨʢʫ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʥʘʩ ʚʨʝʤʝʥʥʦ-

ʛʦ ʜʠʘʧʘʟʦʥʘ, ʘ ʠʤʝʥʥʦ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʮʝʣʴ ʧʦʧʘ-

ʜʘʝʪ ʚ ʜʠʘʛʨʘʤʤʫ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  

ʋʯʠʪʳʚʘʷ ʤʘʣʫʶ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʢʦʧʣʝʥʠʝ ʩʠʛʥʘʣʘ ʜʣʷ ʫʚʝʣʠ-

ʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ. ʇʨʠ ʩʝʣʝʢʮʠʠ ʮʝʣʠ 

ʧʫʪʝʤ ʜʦʧʣʝʨʦʚʩʢʦʡ ʬʠʣʴʪʨʘʮʠʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʥʦ ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʦʧʣʝ-

ʨʦʚʩʢʠʡ ʥʘʙʝʛ ʬʘʟ ʥʝ ʘʥʘʣʠʟʠʨʦʚʘʣʩʷ, ʪʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʩʪʦʝ ʥʘʢʦʧʣʝʥʠʝ ʩʠʛʥʘʣʘ ʧʫ-

ʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʢʦʤʧʣʝʢʩʥʳʝ ʘʤ-

ʧʣʠʪʫʜʳ ʩʠʛʥʘʣʦʚ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʟʘ ʟʘʜʘʥʥʦʝ ʯʠʩ-

ʣʦ ʧʝʨʠʦʜʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ/ʰʫʤ, ʠ ʧʦʩʪʨʦʠʪʴ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ 

ʛʨʘʬʠʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʛʨʘʬʠʢʠ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʟʘ 

ʪʨʠ ʧʝʨʠʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 



ζColloquium - journal Ȼ#15(39),2019 / PHYSICS AND MATHEMATICS 27 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢʠ ʘʤʧʣʠʪʫʜ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʦʷʥʠʡ ʧʦʣʷʨʠʟʘʮʠʠ 

 

ʀʩʧʦʣʴʟʫʷ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʝ ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʨʘʩʩʯʠʪʘʝʤ ʚʢʣʘʜ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʬʘʢʪʦʨʳ. ʄʘʪʨʠʮʳ ʧʘʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ, ʩʦʙʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ, 

ʷʚʣʷʶʱʠʝʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʰʘʛʘʤʠ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.  

 

 
ʘ) 

 
ʙ) 

 
ʚ) 

ʈʠʩʫʥʦʢ 4. ʄʘʪʨʠʮʳ ʧʘʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ (ʘ), ʩʦʙʩʪʚʝʥʥʳʭ ʯʠʩʝʣ (ʙ)  

ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ (ʚ) 

 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʦʣʫʯʝʥʥʫʶ ʤʘʪʨʠʮʫ, ʧʦʩʪʨʦʠʚ ʛʨʘʬʠʢʠ ʬʘʢʪʦʨʦʚ (ʨʠʩʫʥʦʢ 1.22).  
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ʈʠʩʫʥʦʢ 4. ʌʘʢʪʦʨʳ 1ï4 

 

ɽʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʚʩʧʣʝʩʢʠ ʘʤʧʣʠʪʫʜʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʥʘʯʘʣʝ ʩʪʨʦʙʘ ʧʨʠʝʤʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʩʦ-

ʚʝʨʰʝʥʩʪʚʦʤ ʘʧʧʘʨʘʪʫʨʳ, ʘ ʠʤʝʥʥʦ ʩ ʧʨʦʩʘʯʠʚʘʥʠʝʤ ʩʠʛʥʘʣʘ, ʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʢʨʘʝʚʳʝ ʵʬʬʝʢʪʳ, ʪʦ ʦʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʮʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ 10 ʩʪʨʦʙʝ ʜʘʣʴʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʚʳʚʦʜ ʦ 

ʥʘʣʠʯʠʠ ʮʝʣʠ ʜʝʣʘʝʪʩʷ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʧʝʨʚʦʤʫ ʬʘʢʪʦʨʫ ʧʦʨʦʛʘ ʦʙʥʘʨʫʞʝʥʠʷ, ʠ ʥʠʟʢʠ-

ʤʠ ʫʨʦʚʥʷʤʠ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʬʘʢʪʦʨʘ, ʯʪʦ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ (5). 

 

 
ʈʠʩʫʥʦʢ 5. ʉʝʣʝʢʮʠʷ ʮʝʣʠ 

 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʫʶ ʩʮʝʥʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 6. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʫʯʘʷ, ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʮʝʣʴ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʛʨʘʤʤʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 6. ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʮʝʥʘ ˉ 2 
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ɸʥʘʣʠʟʠʨʫʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 7, ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ 

ʮʝʣʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʥʠʢʘʢʦʡ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʝʣʠ ʥʝ ʠʤʝʝʪʩʷ. ʉʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʚ ʢʘʢʦʡ ʠʟ ʧʦʣʷʨʠʟʘʮʠʡ ʮʝʣʴ ʜʘʩʪ ʦʪʢʣʠʢ. 

 
ʈʠʩʫʥʦʢ 7. ɻʨʘʬʠʢʠ ʘʤʧʣʠʪʫʜ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʦʷʥʠʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʳʰʝ ʦʧʠʩʘʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʣʫʯʠʤ ʛʨʘʬʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 8. ʆʪʯʝʪ-

ʣʠʚʦ ʚʠʜʠʤ ʦʪʩʫʪʩʪʚʠʝ ʮʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʤʘʣʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʤʧʣʠʪʫʜʳ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ 

ʬʘʢʪʦʨʘʭ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʙʣʶʜʘʝʤ ʧʦʜʩʪʠʣʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʙʦʣʴʰʠʝ 

ʵʥʝʨʛʠʠ ʨʘʩʩʝʷʥʥʦʛʦ ʦʪʨʘʞʝʥʠʷ, ʛʨʫʧʧʠʨʫʝʤʳʝ ʚ ʪʨʝʪʴʝʤ ʠ ʯʝʪʚʝʨʪʦʤ ʬʘʢʪʦʨʘʭ. 

 

 
ʈʠʩʫʥʦʢ 8. ʌʘʢʪʦʨʳ 1ï4 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʝʣʝʢʮʠʠ ʮʝʣʝʡ 

ʥʘ ʬʦʥʝ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʩʭʦʜʷʪʩʷ ʩ ʧʨʝʜʧʦʣʘʛʘ-

ʝʤʳʤʠ ʠ ʧʦʣʥʦʩʪʴʶ ʦʙʲʷʩʥʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʮʝʥʳ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ʅʘʨʙʫʪ ɺ.ʇ. ʇʦʣʷʨʠʟʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʟʝʨ-

ʢʘʣʴʥʳʭ ʘʥʪʝʥʥ. ʂʠʝʚ: ɺʠʱʘ ʰʢʦʣʘ, 1978. 280 ʩ. 

2 ʉʧʦʩʦʙ ʩʝʣʝʢʮʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʮʝʣʠ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ 

ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ: ʧʘʪ. 2256194 ʈʦʩ. 

ʌʝʜʝʨʘʮʠʷ: ʄʇʂ G01S13/04, ɹʘʜʫʣʠʥ ʅ.ʅ., ʈʳʞʘ-

ʢʦʚ ɺ.ɺ., ʟʘʷʚʠʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʉʫʨʛʫʪ. 

ʛʦʩ. ʫʥ-ʪ ʍʄɸʆ. ˉ 2003121329/09. ʟʘʷʚʣ. 

10.07.2003, ʦʧʫʙʣ. 10.07.2005. 

3 ʉʧʦʩʦʙ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʩʝʣʝʢʮʠʠ ʨʘʜʠʦʣʦʢʘ-

ʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʤʫ ʧʨʠʟʥʘʢʫ 

ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ: ʧʘʪ. 2476903 

ʈʦʩ. ʌʝʜʝʨʘʮʠʷ: ʄʇʂ G01S13/04, ɻʨʦʤʦʚ ɺ.ɸ., 

ʐʘʨʳʛʠʥ ɻ.ʉ., ʟʘʷʚʠʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ 

ʊʦʤʩʢ. ʛʦʩ. ʫʥ-ʪ ʩʠʩʪʝʤ ʫʧʨ. ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ. 

 ̄2011108902/07. ʟʘʷʚʣ. 09.03.2011, ʦʧʫʙʣ. 

27.02.2013. 

 



30 PHYSICS AND MATHEMATICS / ζColloquium - journal Ȼ#15(39),2019 

 ʋɼʂ-53 

ʂʠʨʴʷʥʦʚ ʈ.ɺ. 

ʌɻɸʆʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè  

 ɹʘʣʪʳʭʘʥ ɸ.ɹ. 
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USE OF THE MONTE-CARLO METHOD FOR THE CALCULATION OF NEUTRON -PHYSICAL 

PARAMETERS OF THE VHTR -600 REACTOR WITH T HE HELP OF THE MCU - SOFTWARE 

PACKAGE  

 

ɸʥʥʦʪʘʮʠʷ:  
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʥʝʡʪʨʦʥʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʫʣʴʥʦʡ ʷʜʝʨʥʦʡ ʨʝ-

ʘʢʪʦʨʥʦʡ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʠ ɺʊɻʈ-600 ʩ ʪʦʧʣʠʚʦʤ ʥʘ ʦʩʥʦʚʝ ʜʠʦʢʩʠʜʘ ʫʨʘʥʘ ʚ ʚʠʜʝ ʢʦʤʧʘʢʪʦʚ ʩ ʜʠʩʧʝʨ-

ʛʠʨʦʚʘʥʥʳʤ TRISO ʪʦʧʣʠʚʦʤ. ʇʨʠʚʝʜʝʥʳ ʢʣʶʯʝʚʳʝ ʥʝʡʪʨʦʥʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʘʢʪʦʨʘ ʠ ʨʘʩ-

ʯʸʪʥʳʝ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʚ ʭʦʜʝ ʨʘʩʯʝʪʘ ʪʦʧʣʠʚʥʦʡ ʢʘʤʧʘʥʠʠ ʨʝʘʢʪʦʨʘ.  

Abstract:  
This article provides analysis and calculation of neutron-physical parameters of a modular nuclear reactor 

power plant VHTR-600 with fuel based on uranium dioxide in the form of compacts with dispersed TRISO fuel. 

The key neutron-physical parameters of the reactor and the design models used in the calculation of the fuel 

campaign of the reactor are given.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ, TRISO, MCU-5, ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ, ɺʊɻʈ-

600. 

Keywords: nuclear energy, nuclear fuel, TRISO, MCU-5, nuclear reactor, VHTR-600. 

 

1 ʆʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ MCU-5 

ʇʘʢʝʪ MCU-5 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʝʨʝʥʦʩʘ ʥʝʡʪʨʦʥʦʚ, ʬʦʪʦʥʦʚ, ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʦʟʠ-

ʪʨʦʥʦʚ ʘʥʘʣʦʛʦʚʳʤʠ ʠ ʥʝʘʥʘʣʦʛʦʚʳʤʠ ʤʝʪʦʜʘʤʠ 

ʄʦʥʪʝ-ʂʘʨʣʦ ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢʠ ʷʜʝʨʥʳʭ ʜʘʥ-

ʥʳʭ ʩ ʫʯʸʪʦʤ ʧʨʦʮʝʩʩʘ ʚʘʨʠʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ ʠʟʦ-

ʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʟʦʥ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʥʦʩʘ ʯʘʩʪʠʮ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʩʠʩʪʝʤʘʭ ʩ ʪʨʸʭʤʝʨʥʦʡ ʛʝʦʤʝʪʨʠʝʡ, ʥʦ ʧʨʠ ʧʦʤʦ-

ʱʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ.  

ɺʳʯʠʩʣʷʶʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʦʚʳʜʝʣʝ-

ʥʠʷ ʧʦ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʤ ʟʦʥʘʤ ʠ ʦʪʜʝʣʴʥʳʤ ʤʘʪʝ-

ʨʠʘʣʘʤ, ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʟʤʥʦʞʝʥʠʷ 

ʥʝʡʪʨʦʥʦʚ, ʚʳʛʦʨʘʥʠʝ ʩ ʟʘʜʘʥʥʦʡ ʵʥʝʨʛʦʥʘʧʨʷ-

ʞʝʥʥʦʩʪʴʶ, ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʣʷ ʟʘʧʘʟʜʳʚʘʶʱʠʭ 

ʥʝʡʪʨʦʥʦʚ, ʧʦʪʦʢʠ ʯʘʩʪʠʮ ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʦʥʘʣʳ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʘʥʘʣʦʛʦ-

ʚʳʤʠ ʠ ʥʝʘʥʘʣʦʛʦʚʳʤʠ ʤʝʪʦʜʘʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʘʪʨʠʯʥʳʤ ʤʝʪʦʜʦʤ) ʄʦʥʪʝ-ʂʘʨʣʦ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʧʝʨʝʥʦʩʘ ʥʝʡʪʨʦʥʦʚ, ʬʦʪʦʥʦʚ, ʵʣʝʢʪʨʦ-

ʥʦʚ ʠ ʧʦʟʠʪʨʦʥʦʚ. ɼʣʷ ʥʝʡʪʨʦʥʦʚ ʧʨʦʛʨʘʤʤʘ ʧʦʟ-

ʚʦʣʷʝʪ ʨʝʰʘʪʴ ʠ ʦʜʥʦʨʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ (ʟʘʜʘʯʠ ʦ 

ʢʨʠʪʠʯʥʦʩʪʠ ʩʠʩʪʝʤ, ʨʘʟʤʥʦʞʘʶʱʠʭ ʥʝʡʪʨʦʥʳ). 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʤʦʡ ʩʠʩʪʝʤʳ ʨʝʰʘʝʪʩʷ ʢʠʥʝʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

ʧʝʨʝʥʦʩʘ ʯʘʩʪʠʮ ʩ ʟʘʜʘʥʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠ-
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ʷʤʠ, ʦʧʠʩʳʚʘʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʥʝʡ ʧʦʪʦʢʘ 

ʯʘʩʪʠʮ. ʉʠʩʪʝʤʦʡ ʥʘʟʳʚʘʝʪʩʷ ʣʶʙʘʷ ʢʦʥʝʯʥʘʷ ʦʙ-

ʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʟʘʜʘʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘ-

ʨʘʤʝʪʨʘʤʠ. ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʟʦʥ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʩʢʦʩʪʷʤʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʷ-

ʤʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʂʘʞʜʘʷ ʟʦʥʘ ʟʘʧʦʣʥʝʥʘ ʦʜʥʦʨʦʜ-

ʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʣʠʙʦ ʩʨʝʜʦʡ ʩ ʤʘʪʝʨʠʘʣʦʤ ʜʚʦʡ-

ʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ. ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʝʯʥʦʛʦ 

ʯʠʩʣʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʦʥ ʠ ʤʘʪʝʨʠʘʣʦʚ. ʂʘʞʜʳʡ 

ʤʘʪʝʨʠʘʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʥʫʢʣʠʜʥʳʤ 

ʩʦʩʪʘʚʦʤ ʤʘʪʝʨʠʘʣʘ ʠ ʷʜʝʨʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʪʠʭ 

ʥʫʢʣʠʜʦʚ. ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʟʘʜʘʚʘʝʤʳʝ ʥʘ ʛʨʘ-

ʥʠʮʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ: ʦʪʦʙʨʘʞʘ-

ʶʱʠʝ ʩʠʤʤʝʪʨʠʠ ʩʠʩʪʝʤʳ ʠ ʦʪʦʙʨʘʞʘʶʱʠʝ ʝʸ 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺʦʟʤʦʞʥʳʝ ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʠ ʩʧʦʩʦʙ ʠʭ ʟʘʜʘʥʠʷ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʳ ʚ 

ʦʧʠʩʘʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ. ɻʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʩʠʤʤʝʪʨʠʠ ʦʧʠʩʳʚʘʶʪ ʜʚʠʞʝʥʠʷ ʪʨʸʭ-

ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʳʤ 

ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʠʥʚʘʨʠʘʥʪʥʦ. ʉʫʱʝʩʪʚʫʶʪ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʟʝʨʢʘʣʴʥʦʡ, 

ʧʦʚʦʨʦʪʥʦʡ ʠ ʩʜʚʠʛʦʚʦʡ (ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ) ʩʠʤ-

ʤʝʪʨʠʠ. ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠ-

ʟʠʯʝʩʢʠʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʯʸʨʥʦʡ ʧʦʛʣʦʱʘʶ-

ʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʙʝʣʦʡ ʦʪʨʘʞʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘ ʪʘʢʞʝ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘ-

ʜʘʯʝ ʩ ʫʪʝʯʢʦʡ ʦʧʠʩʳʚʘʝʤʦʡ ʙʘʢʣʠʥʛʦʤ ʩʠʩʪʝʤʳ. 

ʂʨʦʤʝ ʫʩʣʦʚʠʡ ʫʪʝʯʢʠ ʠ ʦʪʨʘʞʝʥʠʷ ʜʦʧʫʩʢʘʝʪʩʷ ʠʭ 

ʢʦʤʙʠʥʘʮʠʷ, ʢʦʛʜʘ ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠ-

ʩʪʝʤʳ ʟʘʜʘʸʪʩʷ ʥʝʢʦʪʦʨʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝ-

ʥʠʷ (ʘʣʴʙʝʜʦ) a. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʦ ʚʳʯʠʩʣʝʥʠʠ ʛʣʘʚʥʦ-

ʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ  ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ 

ʩʢʦʨʦʩʪʝʡ ʨʝʘʢʮʠʡ ʥʝʡʪʨʦʥʦʚ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʘ 

ʛʣʘʚʥʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ  ʫʨʘʚʥʝʥʠʷ ʜʣʷ 

ʧʣʦʪʥʦʩʪʠ ʚʪʦʨʠʯʥʳʭ ʥʝʡʪʨʦʥʦʚ ʜʝʣʝʥʠʷ ʚ ʫʩʣʦʚ-

ʥʦ ʢʨʠʪʠʯʝʩʢʦʤ ʨʝʘʢʪʦʨʝ. 

ɺ ʦʧʝʨʘʪʦʨʥʦʤ ʚʠʜʝ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʟʘ-

ʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 (3.2) 

ɿʜʝʩʴ  ï ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 

ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ, - 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ. 

ʉʢʦʨʦʩʪʠ ʨʝʘʢʮʠʡ ʬʦʨʤʘʣʴʥʦ ʤʦʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ, ʢʘʢ ʜʨʦʙʥʦ-ʣʠʥʝʡʥʳʝ ʬʫʥʢʮʠʦʥʘʣʳ ʚʠʜʘ: 

 

 
ʛʜʝ A- ʚʝʢʪʦʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʘʢʮʠʠ ʜʘʥ-

ʥʦʛʦ ʪʠʧʘ, ʘ e - ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ. 

2 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ ʠ ʧʦ-

ʩʪʨʦʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʘʢʪʠʚʥʦʡ ʟʦʥʳ 

ɼʣʷ ʨʘʩʯʝʪʘ ʚ ʧʘʢʝʪʝ MCU-5 ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʤʦʜʝʣʠ ʙʣʦʢʘ ʩ ʢʘʥʘʣʘʤʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʪʦʧʣʠʚ-

ʥʳʤʠ ʢʘʥʘʣʘʤʠ ʩ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʤ ʪʦʧʣʠʚʦʤ, ʘ 

ʪʘʢʞʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʨʝʘʢʪʦʨʘ. ʄʦʜʝʣʠ ʠʟʦʙʨʘʞʝ-

ʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.1, 3.2: 

 
ʈʠʩ. 3.1 ʄʦʜʝʣʴ ʪʦʧʣʠʚʥʦʛʦ ʙʣʦʢʘ ʨʝʘʢʪʦʨʘ ʤʦʜʫʣʴʥʦʛʦ ʨʝʘʢʪʦʨʘ ɺʊɻʈ-600;  

1 ï ʪʦʧʣʠʚʥʳʡ ʢʘʥʘʣ, 2 ï ʛʨʘʬʠʪ ʙʣʦʢʘ; 3 ï ʢʘʥʘʣ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 
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ʈʠʩ. 3.2 ʄʦʜʝʣʴ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʨʝʘʢʪʦʨʘ ʤʦʜʫʣʴʥʦʛʦ ʨʝʘʢʪʦʨʘ ɺʊɻʈ-600 

 

3 ʀʩʧʦʣʴʟʫʝʤʦʝ ʚ ɺʊɻʈ-600 ʪʦʧʣʠʚʦ 

ʊʦʧʣʠʚʥʳʝ ʢʦʤʧʘʢʪʳ ʩʦʩʪʦʷʪ ʠʟ ʤʠʢʨʦʪʚʵʣʦʚ 

ʠʟ ʦʢʩʠʜʘ ʫʨʘʥʘ UO2, ʩʧʨʝʩʩʦʚʘʥʥʳʭ ʚ ʛʨʘʬʠʪʦʚʦʡ 

ʤʘʪʨʠʮʝ.  

ʄʠʢʨʦʪʚʵʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʢʩʠʜʥʳʡ 

ʢʝʨʥ, ʦʢʨʫʞʝʥʥʳʡ ʯʝʪʳʨʴʤʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ 

ʩʬʝʨʠʯʝʩʢʠʤʠ ʦʙʦʣʦʯʢʘʤʠ: ʚʥʫʪʨʝʥʥʷʷ ʦʙʦʣʦʯʢʘ 

ʠʟ ʧʦʨʠʩʪʦʛʦ ʛʨʘʬʠʪʘ, ʦʙʦʣʦʯʢʘ ʠʟ ʧʣʦʪʥʦʛʦ ʧʠʨʦ-

ʣʠʪʠʯʝʩʢʦʛʦ ʛʨʘʬʠʪʘ, ʦʙʦʣʦʯʢʘ ʠʟ ʢʘʨʙʠʜʘ ʢʨʝʤ-

ʥʠʷ SiC ʠ ʚʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ ʠʟ ʧʣʦʪʥʦʛʦ ʧʠʨʦʣʠ-

ʪʠʯʝʩʢʦʛʦ ʛʨʘʬʠʪʘ. ʈʘʜʠʫʩʳ ʦʙʦʣʦʯʝʢ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 3.1. 

ʊʘʙʣʠʮʘ 3.1 

ʈʘʜʠʫʩʳ ʦʙʦʣʦʯʝʢ ʤʠʢʨʦʪʚʵʣʘ. 

ʄʘʪʝʨʠʘʣ ʦʙʦʣʦʯʢʠ ʈʘʜʠʫʩ, ʩʤ ʆʙʲʝʤʥʘʷ ʜʦʣʷ 

UO2 0.0250 0.07 

ʇʦʨʠʩʪʳʡ ʛʨʘʬʠʪ 0.0345 0.10 

ʇʠʨʦʣʠʪʠʯʝʩʢʠʡ ʛʨʘʬʠʪ 0.0385 0.07 

ʂʘʨʙʠʜ ʢʨʝʤʥʠʷ SiC 0.0420 0.08 

ʇʠʨʦʣʠʪʠʯʝʩʢʠʡ ʛʨʘʬʠʪ 0.0460 0.08 

ɻʨʘʬʠʪ ʤʘʪʨʠʮʳ - 0.60 

ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʨʦʪʚʵʣʘ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ ʫʜʝʨʞʠʚʘʪʴ ʧʨʦʜʫʢʪʳ ʜʝʣʝʥʠʷ ʢʘʢ ʧʨʠ ʨʘʙʦʯʠʭ ʪʝʤ-

ʧʝʨʘʪʫʨʘʭ (ʜʦ 1300 Áʉ), ʪʘʢ ʠ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ (ʜʦ 1800 Áʉ). 

 

4 ʈʘʩʯʝʪ ʷʜʝʨʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

 

ʗʜʝʨʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʠʟʦʪʦʧʦʚ ʥʘʭʦʜʷʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

    (3.11), 
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ʛʜʝ  

ὑ - ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʤʝʩʠ;  

x - ʦʙʦʛʘʱʝʥʠʝ ʧʦ ʜʘʥʥʦʤʫ ʠʟʦʪʦʧʫ; 

- ʧʣʦʪʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ; 

 Na - ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ; 

 ʄ - ʤʦʣʷʨʥʘʷ ʤʘʩʩʘ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

 

ɿʥʘʯʝʥʠʷ ʚʩʝʭ ʷʜʝʨʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʡʪʨʦʥʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ 

ʚ ʧʨʦʛʨʘʤʤʝ MCU-5 ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2. 

ʊʘʙʣʠʮʘ 3.2  

ʗʜʝʨʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʨʝʘʢʪʦʨʘ ɺʊɻʈ-600 

ʊʦʧʣʠʚʦ 

U235 2.29505E-4 

U238 1.40981E-3 

O 3.27865E-3 

ʉ 2.68154E-2 

Si 3.85648E-3 

ʄʘʪʨʠʮʘ ʢʦʤʧʘʢʪʘ 

ʉ 0.62930E-1 

ɻʨʘʬʠʪʦʚʳʡ ʙʣʦʢ 

ʉ 9.536E-2 

ʊʝʧʣʦʥʦʩʠʪʝʣʴ 

He 7.7151E-4 

 

5 ʈʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʥʝʡʪʨʦʥʦʚ 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ  ʤʝʪʦʜʦʤ ʄʦʥʪʝ-

ʂʘʨʣʦ. ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʚʭʦʜʥʦʛʦ ʬʘʡʣʘ ʜʣʷ ʧʘʢʝʪʘ 

MCU-5, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ.  

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʚʨʝʤʝʥʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.4 

 

ʈʠʩ. 3.4 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʚʨʝʤʝʥʠ 

ʅʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ, ʯʪʦ  ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ ʚ 

ʩʝʨʝʜʠʥʝ ʢʘʤʧʘʥʠʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʛʦʨʘʥʠʝʤ ʙʦ-

ʨʘ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʥʘʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʧʣʫʪʦʥʠʷ, ʠʟʙʳʪʦʯʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʛʘʩʠʪ-

ʩʷ ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʆʈ ʉʋɿ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʡ ʥʝʡʪʨʦʥʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 3.5ʘ, 3.5ʙ, ʟʥʘʯʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ɺʊɻʈ-600 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.5. 

 

ʊʘʙʣʠʮʘ 3.5  

ɿʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ. 

ʄʦʤʝʥʪ ʢʘʤʧʘʥʠʠ ʥʘʯʘʣʦ ʩʝʨʝʜʠʥʘ ʢʦʥʝʮ 

 1,12274 1,06758 1,03732 

  

ʈʠʩ. 3.5 ʘ,ʙ ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʡʪʨʦʥʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʨʘʜʠʫʩʫ ʠ ʚʳʩʦʪʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ɺʊɻʈ-600. 

 

6 ɿʘʢʣʶʯʝʥʠʝ ʥʝʡʪʨʦʥʥʦ-ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩ-

ʯʝʪʘ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ 

ɺ ʭʦʜʝ ʥʝʡʪʨʦʥʥʦ-ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ: ʥʫʢʣʠʜʥʳʡ ʩʦʩʪʘʚ ʪʦʧʣʠʚʘ, ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ, 

ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ʚʳʛʦʨʘʥʠʷ ʠ ʜʣʠʥʘ ʢʘʤʧʘʥʠʠ ʜʣʷ 

ʷʯʝʡʢʠ ʨʝʘʢʪʦʨʘ ɺʊɻʈ-600, ʘ ʪʘʢʞʝ ʥʘʡʜʝʥʳ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʘ ʠ ʮʝʥʥʦʩʪʠ 

ʥʝʡʪʨʦʥʦʚ ʧʦ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʠ ʟʥʘʯʝʥʠʷ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʤʝ-

ʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʟʘʚʠʩʠʤʦʩʪʴ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ 

ʥʝʡʪʨʦʥʦʚ ʚ ʨʘʩʩʯʠʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʦʪ ʚʨʝʤʝʥʠ, 

ʛʣʫʙʠʥʘ ʚʳʛʦʨʘʥʠʷ ʠ ʜʣʠʥʘ ʢʘʤʧʘʥʠʠ ʜʣʷ ʘʢʪʠʚ-

ʥʦʡ ʟʦʥʳ ʨʝʘʢʪʦʨʘ ɺʊɻʈ-600. ʊʘʢʞʝ ʙʳʣʠ ʥʘʡʜʝ-

ʥʳ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʞʠʟʥʠ ʥʝʡʪʨʦʥʦʚ ʧʦ ʘʢʪʠʚʥʦʡ 

ʟʦʥʝ, ʬʫʥʢʮʠʦʥʘʣʳ ʙʘʣʘʥʩʘ ʥʝʡʪʨʦʥʦʚ ʚ ʩʠʩʪʝʤʝ ʠ 

ʫʪʝʯʢʘ ʠʟ ʩʠʩʪʝʤʳ ʠ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʡ ʜʣʷ ʥʫʢʣʠ-

ʜʦʚ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʥʘ 

ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʢʘʤʧʘʥʠʠ.  
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DEPARTMENT OF LAND RESOURCES OF THE RUSSIAN CONFEDERATIONS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʈʘʩʢʨʳʪʘ ʨʦʣʴ ʌʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

Abstract 

The article describes the basics of land management. The role of the Federal service of state registration, 

cadastre and cartography in the management of land resources is revealed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʫʧʨʘʚʣʝʥʠʝ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʢʘ-

ʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ 

Key words: Land resources, management, rational use, property, cadastral valuation 

 
ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʚʝʩʴ ʩʧʝʢʪʨ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ï 
ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʘʚʦʚʳʭ, ʵʢʦʣʦʛʠ-
ʯʝʩʢʠʭ.  
ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ï ʵʪʦ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ 
ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝ-
ʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʦʭʨʘʥʫ.  
ɺ ʦʙʣʘʩʪʠ ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝ-

ʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘ-
ʩʪʦʢ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ, ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʩʦʙʩʪʚʝʥ-
ʥʦʩʪʠ ʥʘ ʟʝʤʣʶ ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ 
ʦʨʛʘʥʘʤʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1].  
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʨʘʞʜʘʥ 

ʥʘʭʦʜʠʪʩʷ 7 % ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʠʣʠ 115,3 ʤʣʥ. 
ʛʘ, ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ 1 % ʠʣʠ 18,1 
ʤʣʥ. ʛʘ, ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙ-
ʩʪʚʝʥʥʦʩʪʠ 92 % ʠʣʠ 1579,1 ʤʣʥ. ʛʘ (ʨʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʬʦʨʤʘʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 2017 ʛʦʜ 

 
ʉ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʧʨʘʚʣʝʥʠʝ 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʚʝʜʝʥʠʶ 
ʤʘʩʩʦʚʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ; ʦʙʝʩʧʝʯʠʚʘ-
ʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ. 

ɺ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʦʚ ʥʝʜʚʠʞʠʤʦ-
ʩʪʠ, ʘʢʮʠʡ, ʦʙʣʠʛʘʮʠʡ ʠ ʠʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʭ ʧʨʠ 
ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʦʟʜʘʶʪʩʷ ʥʝ-
ʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʳʥʢʘ 
ʥʝʜʚʠʞʠʤʦʩʪʠ; ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʚʝʜʝʥʠʝ ʠ ʦʙʨʘ-
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ʱʝʥʠʝ ʥʘ ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫ-
ʥʠʮʠʧʘʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ ʙʫʤʘʛ, ʪʘʢʠʭ ʢʘʢ: ʟʝʤʝʣʴ-
ʥʳʡ ʚʝʢʩʝʣʴ, ʦʙʣʠʛʘʮʠʠ, ʟʘʢʣʘʜʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. 
ɺ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠ 

ʩʪʨʘʭʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ 
ʧʦʜ ʟʘʣʦʛ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ; ʩʪʨʘʭʦʚʘʥʠʝ 
ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ; ʩʘʤʦʨʝʛʫ-
ʣʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʘʥʢʦʚ, ʘ 
ʪʘʢʞʝ ʦʮʝʥʱʠʢʦʚ, ʨʠʝʣʪʦʨʦʚ, ʩʪʨʘʭʦʚʱʠʢʦʚ ʠ 
ʠʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʟʝʤʝʣʴʥʦʛʦ ʨʳʥʢʘ, ʥʘ ʦʩʥʦʚʝ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʶʨʠʜʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘ-
ʮʠʠ ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ 
[2]. 
ɺ ʦʙʣʘʩʪʠ ʞʠʣʠʱʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʨʝʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠ 
ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʨʦʠʩʭʦʜʠʪ 
ʧʝʨʝʜʘʯʘ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪʳ ʚʝʜʦʤ-
ʩʪʚʝʥʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʫʶ 
ʩʦʙʩʪʚʝʥʥʦʩʪʴ; ʦʙʦʩʥʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʪʘ-
ʚʦʢ ʦʧʣʘʪʳ ʞʠʣʴʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ; ʧʦʜʜʝʨʞʢʘ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦ-
ʥʠʨʦʚʘʥʠʷ ʪʦʚʘʨʠʱʝʩʪʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ. 
ɺ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʫʧʨʘʚ-

ʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘ-
ʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 
ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ; ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʧʦʪʝʯʥʦʛʦ 
ʢʨʝʜʠʪʦʚʘʥʠʷ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠ-
ʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 
ɺ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʫʧʨʘʚʣʝʥʠʝ 

ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʨʘʟʚʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʧʨʦʝʢʪʥʦ-
ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʠ ʜʨʫʛʠʭ ʨʘʙʦʪ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 
ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ, 
ʣʶʙʳʤ ʶʨʠʜʠʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠ ʣʠʮʘʤ ʜʦʩʪʦ-
ʚʝʨʥʦʡ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [4]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʫʥʢʮʠʠ ʚ ʦʙʣʘʩʪʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
ʚʦʟʣʦʞʝʥʳ ʥʘ ʦʨʛʘʥʳ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ï 
ʌʝʜʝʨʘʣʴʥʫʶ ʩʣʫʞʙʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘ-
ʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ (ʈʦʩʨʝʝʩʪʨ), ʄʠʥʠ-
ʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ, ɻʦʩʢʦʤʩʘʥʵʧʠʜʥʘʜʟʦʨ ʈʌ. ʆʩʥʦʚʥʳʤ ʠ ʢʦʦʨ-
ʜʠʥʠʨʫʶʱʠʤ ʦʨʛʘʥʦʤ ʬʝʜʝʨʘʣʴʥʦʡ 
ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʷʚʣʷ-
ʝʪʩʷ ʈʦʩʨʝʝʩʪʨ, ʘ ʪʘʢʞʝ ʝʛʦ ʦʨʛʘʥʳ, ʢʦʪʦʨʳʝ ʦʙʝʩ-
ʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʦʣʥʦʤʦʯʠʡ:  
ï ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʝʦʜʝʟʠʯʝ-

ʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʦʥ-
ʪʨʦʣʷ, ʥʘʜʟʦʨʘ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʘʤʦʨʝʛʫʣʠʨʫʝ-
ʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʮʝʥʱʠʢʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʚ ʦʙʣʘʩʪʠ ʛʝʦʜʝʟʠʯʝ-
ʩʢʦʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2016 ʛʦʜ ʙʳʣʦ 
ʚʳʷʚʣʝʥʦ 147764 ʥʘʨʫʰʝʥʠʡ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘ-
ʪʝʣʴʩʪʚʘ ʥʘ ʧʣʦʱʘʜʠ 1168586.7 ʛʘ ʠ ʥʘʣʦʞʝʥʦ 
ʰʪʨʘʬʦʚ ʥʘ ʩʫʤʤʫ 969372.62 ʪʳʩ. ʨʫʙʣʝʡ [3]; 
ï ʦʨʛʘʥʠʟʘʮʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫ-
ʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ, ʘ ʪʘʢʞʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ; 
ï ʚʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʩʘʤʦʨʝ-

ʛʫʣʠʨʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʥʝ 
ʦʧʨʝʜʝʣʝʥ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʨʛʘʥ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʬʫʥʢ-
ʮʠʠ ʧʦ ʢʦʥʪʨʦʣʶ (ʥʘʜʟʦʨʫ) ʟʘ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 
ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2016 ʛ. ʚ ʝʜʠʥʦʤ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 
ʩʦʜʝʨʞʘʪʴʩʷ ʩʚʝʜʝʥʠʷ ʦ 54 ʦʨʛʘʥʠʟʘʮʠʷʭ, ʥʘ 
01.01.2017 ï ʦ 49, ʘ ʚ ʝʜʠʥʦʤ ʨʝʝʩʪʨʝ ʩʘʤʦʨʝʛʫʣʠ-
ʨʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʮʝʥʱʠʢʦʚ ï 15, ʧʦ ʩʦʩʪʦʷ-
ʥʠʶ ʥʘ 01.01.2017 ï 16 [3]. 
ɺ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘ-
ʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶ-
ʱʠʝ ʬʫʥʢʮʠʠ: 
ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʘʚ ʥʘ ʦʙʲ-

ʝʢʪʳ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤ; 
ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʥʝʜʚʠ-

ʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ; 
ï ʚʝʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʦʥʜʘ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʟʝʤʣʝʫʩʪʨʦʡ-
ʩʪʚʘ; 
ï ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ; 
ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ; 
ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʟʘ 

ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 
ʧʝʨʝʜʘʯʝʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘ-
ʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʚ ʢʘʨʪʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ 
ʬʦʥʜʳ, ʘ ʪʘʢʞʝ ʟʘ ʭʨʘʥʝʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ; 
ï ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ, ʚʥʝʜʨʝ-

ʥʠʶ, ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʠ ʚʝʜʝʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝ-
ʝʩʪʨʘ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ 
ʥʠʤ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʛʦ 
ʠʤʫʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 
ʩʠʩʪʝʤ. 
ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʦʧʨʝʜʝʣʷʶʪ ʪʝʤʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʙʣʘʛʦʩʦ-
ʩʪʦʷʥʠʷ ʩʪʨʘʥʳ, ʠ ʛʨʘʞʜʘʥ.  
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ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʙʣʠʞʝʥʠʠ ʩ ʧʨʠʨʦʜʦʡ, 

ʟʝʤʣʝʡ. ʇʨʠ ʵʪʦʤ ʧʦʧʫʪʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟʫʯʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʘʥʳ ʠʣʠ ʪʦʡ ʜʝʩʪʠʥʘʮʠʠ ʥʘ ʢʦʪʦ-

ʨʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʘʥʥʳʡ ʚʠʜ ʪʫʨʠʟʤʘ. 

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪ ʟʝʣʝʥʳʡ ʪʫʨʠʟʤ ʚ ʩʪʨʘʥʘʭ, 

ʠʟʚʝʩʪʥʳʭ ʩʚʦʝʡ ʢʨʘʩʠʚʦʡ ʧʨʠʨʦʜʦʡ ʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʤʠ ʟʝʤʣʷʤʠ. ʂ ʪʘʢʠʤ ʩʪʨʘʥʘʤ ʦʪʥʦʩʷʪ-

ʩʷ ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ, ʌʨʘʥʮʠʷ ʠ ɸʥʛʣʠʷ. ʂ ʧʨʠʤʝ-

ʨʫ, ʪʫʨ ʧʦ ʌʨʘʥʮʠʠ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʚʠʥʥʳʝ ʠ 

ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʠʟʳʩʢʠ ʥʘ ʣʦʥʝ ʧʨʠʨʦʜʳ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʚʢʫʩ. ʂʘʞʜʳʡ ʪʫʨʠʩʪ ʤʦʞʝʪ ʩʘʤ ʩʦʙʨʘʪʴ 

ʫʨʦʞʘʡ, ʦʙʨʘʙʦʪʘʪʴ ʝʛʦ ʠ ʧʨʠʛʦʪʦʚʠʪʴ ʪʦ ʙʣʶʜʦ 

ʠʣʠ ʥʘʧʠʪʦʢ, ʢʦʪʦʨʳʡ ʩʘʤ ʞʝ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦ-

ʜʝʛʫʩʪʠʨʫʝʪ. ɿʝʣʝʥʳʡ ʪʫʨʠʟʤ ʥʘ ʧʨʦʩʪʦʨʘʭ ʀʪʘ-

ʣʠʠ, ʘ ʪʘʢʞʝ ʀʩʧʘʥʠʠ ʧʦʟʚʦʣʠʪ ʫʚʠʜʝʪʴ ʫʥʠʢʘʣʴ-

ʥʫʶ ʢʨʘʩʦʪʫ ʤʝʩʪʥʦʡ ʧʨʠʨʦʜʳ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʜʨʝʚʥʝʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʘ ʪʘʢʞʝ ʧʦʩʝʪʠʪʴ ʤʝʩʪʥʳʝ 

ʩʧʘ-ʢʫʨʦʨʪʳ. ɼʣʷ ʪʫʨʠʩʪʦʚ ʵʪʦ ʦʪʣʠʯʥʘʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʦʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʙʦʨʝ ʦʣʠʚʦʢ, ʧʦʤʠʜʦʨ, ʚʠ-

ʥʦʛʨʘʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʝʣʝ-

ʥʳʡ ʪʫʨʠʟʤ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʜʚʘ ʚʠʜʘ ʪʫʨʠʟʤʘ - 

ʩʝʣʴʩʢʠʡ ʠ ʵʢʦʪʫʨʠʟʤ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ ʩʦʚʤʝʩʪʥʦ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦ. 

ɸʛʨʦʪʫʨʠʟʤ. ʉʝʣʴʩʢʠʡ ʪʫʨʠʟʤ (ʘʛʨʦʪʫʨʠʟʤ) 

ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʘʢ ʜʣʷ ʚʳʝʟʜʥʦʛʦ, ʪʘʢ ʠ ʚʲʝʟʜʥʦʛʦ 

ʪʫʨʠʟʤʘ ʩʪʨʘʥʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ, 

ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʫʨʠʩʪ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʝʣʴʩʢʠʡ 

ʪʫʨʠʟʤ (ʘʛʨʦʪʫʨʠʟʤ) - ʵʪʦ ʧʫʪʝʰʝʩʪʚʠʷ ʛʨʘʞʜʘʥ ʩ 

ʧʦʩʪʦʷʥʥʦʛʦ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʚ 

ʩʝʣʴʩʢʫʶ ʤʝʩʪʥʦʩʪʴ ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʚ ʩʝʣʴʩʢʠʭ 

ʛʦʩʪʝʚʳʭ ʜʦʤʘʭ, ʩʝʣʴʩʢʠʭ ʫʩʘʜʴʙʘʭ ʠ ʥʘ ʬʝʨʤʘʭ ʩ 

ʪʫʨʠʩʪʩʢʠʤʠ ʮʝʣʷʤʠ ʠ ʙʝʟ ʟʘʥʷʪʠʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʦʭʦʜʘ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʚ 

ʤʝʩʪʝ ʚʨʝʤʝʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ [1].  

ʆʩʦʙʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʠʪʴ ʤʝʩʪʥʳʝ ʜʦʩʪʦ-

ʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʫʯʘʩʪ-

ʚʦʚʘʪʴ ʚ ʩʘʜʦʚʦ-ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ, ʪʦ ʝʩʪʴ ʧʦʟʥʘʪʴ 

ʞʠʟʥʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠʟʥʫʪʨʠ.  

ʉ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʝʣʴʩʢʠʡ ʪʫ-

ʨʠʟʤ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʠ ʢʫʣʴʪʫʨʥʳʤ 

ʪʫʨʠʟʤʦʤ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʠ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʝ ʚʠʜʳ ʪʫʨʠʟʤʘ - ʣʳʞʥʳʡ, ʦʭʦʪʥʠʯʠʡ, 

ʨʳʙʘʮʢʠʡ, ʠ ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ 

ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʪʫʨʳ, 

ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʧʨʦʩ ʥʘ ʜʘʥʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ 

ʧʨʦʜʫʢʪ. 

ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʝʜʥʝʤ 

ʨʦʩʪʝ ʩʝʢʪʦʨʘ ʘʛʨʦʪʫʨʠʟʤʘ ʥʘ 6% ʚ ʛʦʜ. ʊʘʢ, ʩʝʣʴ-

ʩʢʠʡ ʪʫʨʠʟʤ ʚ ɽʚʨʦʧʝ ʧʨʠʥʦʩʠʪ ʦʪ 10% ʜʦ 20% ʦʪ 

ʦʙʱʝʛʦ ʜʦʭʦʜʘ ʪʫʨʠʥʜʫʩʪʨʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʀʪʘʣʠʠ 

ʧʨʠʙʳʣʴ ʦʪ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

350 ʤʣʥ ʜʦʣʣ. (ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʪʨʘʥ ɽʉ). ɼʦ-

ʭʦʜʳ ʦʪ ʘʛʨʦʪʫʨʠʟʤʘ ʚ ʙʶʜʞʝʪʝ ʉʝʨʙʠʠ ʧʨʝʚʳʰʘ-

ʶʪ 100 ʤʣʥ. ʝʚʨʦ (15% ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʚʩʝʭ ʚʠʜʦʚ 

ʪʫʨʠʟʤʘ ʩʪʨʘʥʳ) [2, C.174-178].  

ɺ ʮʝʣʦʤ, ʟʘ ʨʫʙʝʞʦʤ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʜʚʘ ʚʠ-

ʜʘ ʩʝʣʴʩʢʦʛʦ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʘ: 

1. çʉʤʝʰʘʥʥʳʡè ʩʝʣʴʩʢʠʡ ʟʝʣʝʥʳʡ ʪʫʨʠʟʤ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ɼʘʥʥʳʡ ʚʠʜ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟ-

ʤʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʨʝʩʪʴʷʥʩʢʠʝ (ʬʝʨʤʝʨʩʢʠʝ) ʭʦʟʷʡ-

ʩʪʚʘ, ʢʦʪʦʨʳʝ, ʚʳʨʘʱʠʚʘʷ ʩʢʦʪ ʠ ʦʚʦʱʠ, ʪʘʢʞʝ 

ʧʨʠʥʠʤʘʶʪ ʝʱʝ ʠ ʪʫʨʠʩʪʦʚ, ʧʦʣʫʯʘʷ ʦʪ ʵʪʦʛʦ ʦʢʦ-

ʣʦ 25% ʧʨʠʙʳʣʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʩʨʝʜʩʪʚ ʨʝ-

ʠʥʚʝʩʪʠʨʫʝʪʩʷ ʚ ʦʙʫʩʪʨʦʡʩʪʚʦ ʜʦʤʘ, ʦʙʥʦʚʣʝʥʠʝ 

ʠʥʪʝʨʴʝʨʘ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʛʦʩʪʝʡ. 

2. çʏʠʩʪʳʡè ʩʝʣʴʩʢʠʡ ʟʝʣʝʥʳʡ ʪʫʨʠʟʤ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʝʨʤʝʨʦʚ 

ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ ʪʫʨʠʩʪʘʤ ʚ 

ʩʝʣʴʩʢʠʭ ʜʦʤʘʭ - ʤʠʥʠ-ʛʦʩʪʠʥʠʮʘʭ [4, C.44-48].  

ʉʝʣɹʩʢʠʡ ʟʝʣʝʥʳʡ ʪʫʨʠʟʤ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʧʨʝʦʜʦʣʝʥʠʷ ʙʝʜʥʦʩʪʠ ʥʘ ʩʝʣʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, 

ʩʝʣʴʩʢʠʡ ʟʝʣʝʥʳʡ ʪʫʨʠʟʤ ʚʩʷʯʝʩʢʠ ʧʦʜʜʝʨʞʠʚʘʝʪ-

ʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚ ʪʝʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʦʥ ʨʘʟʚʠʚʘʝʪʩʷ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʩʫʙʩʠʜʠʷʭ, ʫʧʨʦʱʝʥ-

ʥʦʤ ʜʦʩʪʫʧʝ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʧʦʣʫʯʝ-

ʥʠʝ ʚʦʟʤʦʞʥʳ ʧʨʝʬʝʨʝʥʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʣʦʛʦ-

ʚʳʭ, ʩʫʙʲʝʢʪʘʤʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʩʝʣʴʩʢʦʛʦ ʟʝʣʝʥʦʛʦ 

ʪʫʨʠʟʤʘ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʩʝʣʴʩʢʠʭ ʜʝʩʪʠʥʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʩʝʣʴʩʢʦʛʦ ʟʝʣʝʥʦʛʦ ʪʫʨʠʟʤʘ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

 

ɺ ʈʦʩʩʠʠ ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ ʝʱʝ ʩ ʩʝʨʝʜʠʥʳ 90-

ʭ ʛʦʜʦʚ ʩʪʨʦʠʪʩʷ ʥʘ ʦʪʜʳʭʝ ʛʦʨʦʞʘʥ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ ʚ ʛʦʩʪʝʚʳʭ ʜʦʤʘʭ (çʤʠʥʠ-ʛʦʩʪʠʥʠʮʘʭè), 

ʩʦʟʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ 
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ʠ/ʠʣʠ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ ʩʝʣʷʥʘʤʠ. ʅʘʠʙʦʣʴ-

ʰʝʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦ-

ʣʫʯʠʣ ʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ɸʣʪʘʡʩʢʦʤ 

ʢʨʘʝ, ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, ʈʝʩʧʫʙʣʠʢʘʭ ʂʘʨʝʣʠʠ ʠ 

ʗʢʫʪʠʠ, ʄʦʩʢʦʚʩʢʦʡ ʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʷʭ.  

ʉʜʝʨʞʠʚʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴ-

ʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʈʦʩʩʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶ-

ʱʠʝ: 

1. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚ-

ʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʩʬʝʨʝ ʪʫʨʠʟʤʘ, ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦ-

ʢʫʤʝʥʪʘʭ ʚ ʦʙʣʘʩʪʠ ʪʫʨʠʟʤʘ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʦʪʩʫʪʩʪʚʫʝʪ ʫʧʦʤʠʥʘʥʠʷ ʪʘʢʠʭ ʧʦʥʷʪʠʡ, ʢʘʢ: çʘʛ-

ʨʦʪʫʨʠʟʤè, çʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤè, çʟʝʣʝʥʳʡè ʪʫʨʠʟʤ, 

çʵʢʦ-ʘʛʨʦʪʫʨʠʟʤè, çʬʝʨʤʝʨʩʢʠʡ ʪʫʨʠʟʤè, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠʢʘʢʠʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʜʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

2. ɺ ʨʷʜʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʈʌ ʧʦ-

ʧʨʝʞʥʝʤʫ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʣʠ ʝʸ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʥʠʟʢʦʡ ʨʝʩʫʨʩ-

ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʝʣʷʥ, ʞʝʣʘʶʱʠʭ ʟʘʥʠʤʘʪʴʩʷ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʝʣʴʩʢʦʛʦ ʪʫʨʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʯʠʩ-

ʣʝʥʥʦʩʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʧʨʦʜʦʣʞʘʝʪ ʩʦʢʨʘʱʘʪʴʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʩʠʪʝʣʝʡ 

ʫʥʠʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ.  

3. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʩʝʣʴʩʢʦʛʦ ʪʫ-

ʨʠʟʤʘ, ʠ ʢʦʦʧʝʨʘʮʠʠ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʫʨʠʟʤʘ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ.  

ʋʯʠʪʳʚʘʷ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ, ʧʝʨʩʧʝʢʪʠʚʥʳ-

ʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ:  

1. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʤʘʣʳʡ, ʩʝʤʝʡʥʳʡ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʙʠʟʥʝʩ (ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʠ 

ʦʙʲʝʢʪʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʟʚʠ-

ʪʠʝ ʘʛʨʦʪʫʨʠʟʤʘ) ʥʘ ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʯʪʦ ʧʦʟ-

ʚʦʣʠʪ ʩʦʟʜʘʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʘʛʨʦʪʫʨʠʩʪʠʯʝʩʢʠʝ 

ʩʝʪʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ-

ʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ. 

2. ɼʦʣʞʥʘ ʙʳʪʴ ʫʪʚʝʨʞʜʝʥʘ ʥʘʮʠʦʥʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʤʘʩʩʦʚʦʛʦ ʚʦʟʨʦʞʜʝʥʠʷ ʩʝʣʴʩʢʠʭ ʧʦʩʝ-

ʣʝʥʠʡ, çʠʩʪʦʨʠʯʝʩʢʦʡ ʜʝʨʝʚʥʠè, ʜʚʦʨʷʥʩʢʠʭ ʠ ʢʫ-

ʧʝʯʝʩʢʠʭ ʫʩʘʜʝʙ, ʤʦʥʘʩʪʳʨʝʡ ʜʣʷ ʚʦʩʩʦʟʜʘʥʠʷ ʩʦ-

ʮʠʦʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʳ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʦʙʦ ʮʝʥʥʳʝ 

ʟʝʤʣʠ ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦʜ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦ-

ʛʦ ʪʫʨʠʟʤʘ.  

4. ʊʨʝʙʫʝʪʩʷ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʘʨʢʦʚ ʢʘʢ ʢʨʫʧʥʳʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʭ, ʚʳʩʪʘʚʦʯʥʳʭ, ʨʝʢʣʘʤʥʦ-

ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ, ʢʫʣʴʪʫʨʥʦ-ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʠʭ, 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭ ʩʨʝʜʩʪʚʘʤʠ 

ʨʘʟʤʝʱʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ.  

ʕʢʦʪʫʨʠʟʤ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʪʫʨʠʩʪ-

ʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ 2018 ʛʦʜʫ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʪʫʨʠʩʪʩʢʠʝ ʧʨʠʙʳʪʠʷ ʩʦʩʪʘʚʠʣʠ 1,5 ʤʣʨʜ.ʯʝʣ., ʘ 

ʚʢʣʘʜ ʪʫʨʠʟʤʘ ʚ ʤʠʨʦʚʦʡ ɺɺʇ ʜʦʩʪʠʛ ʙʦʣʝʝ 10%. 

ɽʞʝʛʦʜʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦ-

ʢʦʚ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʠʥʜʫʩʪʨʠʠ ʦʪʜʳʭʘ ʥʘ ʵʢʦʩʠʩʪʝ-

ʤʳ ʧʨʠʨʦʜʳ. ɺʩʝʤʠʨʥʦʡ ʪʫʨʠʩʪʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ çʫʩʪʦʡʯʠʚʦʛʦ 

ʪʫʨʠʟʤʘè, ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʡ ʪʫ-

ʨʠʟʤ - ʵʪʦ ʪʫʨʠʟʤ, ʢʦʪʦʨʳʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳ-

ʚʘʝʪ ʝʛʦ ʪʝʢʫʱʠʝ ʠ ʙʫʜʫʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠ-

ʘʣʴʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʫʜʦʚʣʝʪʚʦ-

ʨʷʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʪʫʨʠʩʪʦʚ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʥʠʤʘʶʱʠʭ ʦʙʱʠʥ [3].  

ɼʘʥʥʳʡ ʚʠʜ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʧʦʣʥʦʩʪʴʶ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʧʦʥʷʪʠʶ çʟʝʣʝʥʳʡè, ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ 

ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʤʝʩʪʥʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʠ 

ʜʘʝʪ ʧʦʥʠʤʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʦʩʦʟʥʘʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʟʘ ʵʢʦʣʦʛʠʶ 

ʧʣʘʥʝʪʳ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ - ʵʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-

ʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʧʦ ʧʨʠʨʦʜʥʳʤ, ʧʦʨʦʡ ʥʝʪʨʦʥʫ-

ʪʳʤ ʮʠʚʠʣʠʟʘʮʠʝʡ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʮʝʣʴʶ ʠʭ ʠʟʫʯʝ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʦʪʜʳʭʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʵʢʦʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʘʢʪʠʚʥʦʝ 

ʫʯʘʩʪʠʝ ʪʫʨʠʩʪʦʚ ʚ ʞʠʟʥʠ ʪʦʡ ʦʙʱʠʥʳ, ʚ ʢʦʪʦʨʫʶ 

ʦʥʠ ʧʨʠʝʟʞʘʶʪ, ʤʠʥʠʤʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʠʥʪʝ-

ʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʦʪʭʦʜʦʚ.  

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʫʩʧʝʰʥʦ ʢʦʤʙʠʥʠʨʫʝʪ 

ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʪʫʨʠʟʤʦʤ (ʨʘʬʪʠʥʛ), ʩʧʦʨʪʠʚʥʳʤ 

ʪʫʨʠʟʤʦʤ (ʨʳʙʘʣʢʘ, ʦʭʦʪʘ), ʢʦʥʥʳʤ ʪʫʨʠʟʤʦʤ ʠ 

ʪ.ʜ. 

ɻʣʦʙʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʪʫʨʠʟʤ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ, ʢʘʢ: ɸʚʩʪʨʘʣʠʷ, ɻʝʨʤʘʥʠʷ, 

ʀʨʣʘʥʜʠʷ, ʌʠʥʣʷʥʜʠʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʩʪʨʘʥʳ 

ʖʞʥʦʡ ɸʬʨʠʢʠ, ʩʪʨʘʥʳ ɸʟʠʠ.  

ɺ ʈʦʩʩʠʠ ʵʢʦʪʫʨʠʟʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʵʪʘʧʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʊʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ɸʣʪʘʡ-

ʩʢʦʤ ʢʨʘʝ, ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʝ-

ʛʠʦʥʘʭ ʋʨʘʣʴʩʢʦʛʦ ʌʆ, ʘ ʪʘʢʞʝ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʨʳʤ. ʇʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʳ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʟ-

ʚʠʚʘʪʴʩʷ ʜʘʥʥʦʤʫ ʚʠʜʫ ʪʫʨʠʟʤʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʦ 

ʩʚʦʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ʘʥʘʣʦʛʠʯʥʳ ʧʨʦʙʣʝʤʘʤ ʩ ʘʛ-

ʨʦʪʫʨʠʟʤʦʤ, ʠ ʠʭ ʨʝʰʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʴʰʝʝ 

ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʦʙʣʘʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʠʨʦʚʦʡ ʟʝʣʝʥʳʡ ʪʫʨʠʟʤ ʧʨʦ-

ʜʦʣʞʘʝʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʜʣʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝ-

ʛʦ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ 

ʧʨʦʩʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʝʪʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʚʘʞʥʦʩʪʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʵʢʦ- ʠ ʘʛʨʦʪʫ-

ʨʠʟʤʘ ʢʘʢ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʩʢʦʡ 

ʠʥʜʫʩʪʨʠʠ, ʪʘʢ ʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʫ.  
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ROLE OF INVESTMENT PROJECTS IN THE DEVELOPMENT OF AGRO -INDUSTRIAL 

COMPLEX OF KHABAROVSK TERRITORY  

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʨʘʟʚʠʪʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ: 

- ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʩʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ, ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

ʜʠʥʘʤʠʢʝ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʦʜʘ; 

- ʭʨʦʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ, ʦʙʲʷʩʥʷʝʪʩʷ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʜʝʜʫʢʮʠʠ ʠ ʠʥʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ; 

- ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ, ʪʘʢ ʞʝ, ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ. ɸ ʪʘʢʞʝ ʧʨʠ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. 

ɺʳʚʦʜʳ: ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʦʞʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 2013 ʛʦʜʫ ʧʦ 

ʟʝʨʥʫ ʦʙʲʷʩʥʷʶʪʩʷ ʥʘʚʦʜʥʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ. ʇʦʩʣʝ 2014 ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʥʠʞʘʣʦʩʴ, ʘ ʚ 2018 ʛʦʜʫ ʩʥʠʟʠʣʦʩʴ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ 52 % ʢ ʬʘʢʪʫ 2017 ʛʦʜʘ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʢʘʷ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʷʩʘ ʠ ʤʦʣʦʢʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʮ ʠ ʩʦʠ ʧʦ-

ʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ɺʘʣʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 2018 ʛʦʜʫ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ 2017 ʛʦʜʦʤ. 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʚ ʧʝʨʠʦʜ 2016-2018 ʛʦʜʘ ʧʦ-

ʢʘʟʘʣ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʚʠʪʠʶ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠʭ ʚʣʠʷʥʠʝ ʧʦʢʘ ʥʝ ʥʦʩʠʪ ʦʜʥʦʟʥʘʯʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʄʦʞʥʦ ʧʨʝʜʧʦ-

ʣʦʞʠʪʴ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝʛʘ-

ʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʨʘʟʚʠʪʠʠ.  

Abstract 

The purpose of the article is to study the role of investment projects in the development of agro-industrial 

complex of the Khabarovsk territory. 

The paper used such methods as: 

- analysis, which is used throughout the study; 

- comparison, which is used in the process of comparing the performance of agriculture in the dynamics for 

the relevant years; 

- chronology, which is explained by the time frame of the study; 

- deductions and inductions, which are involved equally in all stages of this study; 

- functional method of analysis used, as well, in the process of analysis. 

The result of the work is to determine the role of investment projects in the agro-industrial complex of the 

Khabarovsk territory when considering the main indicators characterizing the production of agricultural prod-
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ucts in the Khabarovsk territory. And also in the analysis of the main investment projects of the Khabarovsk ter-

ritory. 

Conclusions: agriculture is in a difficult situation, low rates in 2013 for grain due to flooding in the region. 

After 2014, potato production gradually decreased, and in 2018 decreased by a critical 52 % to the fact of 2017. 

There is a clear negative trend in the production of meat and milk, while the production of eggs and soybeans is 

gradually increasing. Gross agricultural output in 2018 significantly decreased compared to 2017. 

Analysis of the state and development of agriculture in the Khabarovsk territory in the period 2016-2018 

showed that despite the existence of quite large investment projects for the development of agriculture, their im-

pact is not yet unambiguously positive. It can be assumed that the lack of effective investment projects in the field 

of livestock has a negative impact on its development. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ; ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ; ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʘ, ʨʘʩ-

ʪʝʥʠʝʚʦʜʩʪʚʦ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. 

Key words: agro-industrial complex; investment project; agriculture, crop production, animal husbandry. 

 

ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʟʘʥʠʤʘʝʪ ʦʩʦ-

ʙʦʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʠ ʷʚʣʷ-

ʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥ-

ʥʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ 

ʦʪʨʘʩʣʴʶ, ʢʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ. [1] ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢ-

ʪʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʢʪʠʚ-

ʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢ-

ʪʠʢʘʭ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʥʷʪʠʝ çʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʡ ʧʨʦʝʢʪè ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʃʶʙʦʡ ʯʝ-

ʣʦʚʝʢ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʠ ʧʦʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠ-

ʮʠʡ ʠ ʬʠʥʘʥʩʦʚ, ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʡ ʧʨʦʝʢʪ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʠʜʠʪʩʷ 

ʚʘʞʥʳʤ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʝʛʦ ʟʥʘʯʝʥʠʠ ʠ ʙʦʣʝʝ ʯʝʪʢʦʡ 

ʬʦʨʤʫʣʠʨʦʚʢʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ çʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪè ʩʦ-

ʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ˉ39 çʆʙ ʠʥʚʝʩʪʠʮʠ-

ʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʚ ʬʦʨʤʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡè 

ʪʨʘʢʪʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ï çʦʙʦʩʥʦʚʘʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ, ʦʙʲʝʤʘ ʠ ʩʨʦʢʦʚ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʥʝʦʙʭʦʜʠʤʘʷ ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʜʝʡʩʪʚʠʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ 

(ʙʠʟʥʝʩ-ʧʣʘʥ)è. [2] 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥ-

ʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚ ʮʝʣʦʤ ʠʤʝʶʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʚ ʧʨʠʟʥʘʥʠʠ ʠʥʚʝʩʪʠʮʠʡ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʡ 

ʬʦʨʤʳ ʚʦʚʣʝʯʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʠʣʠ ʞʝ ʟʘʠʤ-

ʩʪʚʦʚʘʥʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʡ ʧʨʦʮʝʩʩ;  

- ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠʥʚʝ-

ʩʪʠʨʫʝʤʳʡ ʢʘʧʠʪʘʣ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʘʚʪʦʥʦʤʥʦ, 

ʘ ʢʘʢ ʵʣʝʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʟʠʥʛʘ ʚ ʮʝʣʷʭ ʚʨʝʤʝʥʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʩʥʦʚ-

ʥʳʭ ʩʨʝʜʩʪʚ. [3] 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʝʱʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʚʣʦʞʝʥʠʝʤ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʙʲʝʢʪʳ-ʨʝʟʫʣʴʪʘʪʳ ʪʨʫʜʘ 

ʯʝʣʦʚʝʢʘ, ʢʘʢ ʚ ʠʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʚ ʩʝʣʴ-

ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʝʱʝ ʚ ʦʙʲʝʢ-

ʪʳ ʧʨʠʨʦʜʳ, ʯʪʦ ʧʨʠ ʜʨʫʛʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʜʝ-

ʣʘʝʪ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ ʢʘʧʠʪʘʣʦʝʤʢʦʡ ʩ ʜʦʣ-

ʛʠʤ ʩʨʦʢʦʤ ʦʢʫʧʘʝʤʦʩʪʠ ʠ ʚʳʩʦʯʘʡʰʠʤʠ ʨʠʩʢʘʤʠ, 

ʧʦʪʦʤʫ ʯʪʦ ʧʨʠʨʦʜʘ ʞʠʚʝʪ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʟʘʢʦ-

ʥʘʤ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʣʠʙʦ ʥʝʚʦʟʤʦʞʥʦ, ʣʠʙʦ ʜʦʨʦʛʦ. [4, ʩ. 12] 

ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʷʚʣʷ-

ʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ 

ʠʤʝʥʥʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʢʦʤʧʣʝʢʩ ʩʯʠʪʘʝʪʩʷ 

ʦʩʥʦʚʦʡ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʙʘʟʠʩʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʅʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥ-

ʚʝʩʪʠʮʠʠ ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʳ ʚ ʪʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʛʜʝ ʠʤʝʝʪʩʷ ʦʪʪʦʢ 

ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦ-

ʨʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʝʢʪʳ ʩ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʠʩʢʘ. ʇʦʵʪʦʤʫ ʜʦ-

ʚʦʣʴʥʦ ʯʘʩʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʚʣʦʞʝʥʠʷ ʠʤʝʥʥʦ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʦ ʧʨʠʯʠʥʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʝʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʝʢʦʥʪʨʦʣʠ-

ʨʫʝʤʳʭ ʯʝʣʦʚʝʢʦʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʚʳ-

ʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ð 

ʢʣʶʯʝʚʦʝ ʫʩʣʦʚʠʝ ʫʩʢʦʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʦʜʲʝʤʘ. ʕʬʬʝʢʪʠʚʥʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʥʚʝʩʪʠʮʠʡ ʧʦʵʪʦʤʫ 

ʧʦʥʠʤʘʥʠʝ ʩʫʱʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʟʥʘʪʴ ʠʭ ʨʦʣʴ ʚ ʘʛʨʦ-

ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. 

ɺ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʠʭ ʜʠʥʘʤʠʯʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʘʛʨʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, 

ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚ ʢʨʘʝ ʨʝʘʣʠ-

ʟʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʍʘʙʘʨʦʚʩʢʦʛʦ 

ʢʨʘʷ çʈʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘ-

ʥʠʝ ʨʳʥʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳ-

ʨʴʷ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʥʘ 2013 

ï 2020 ʛʦʜʳè, ʫʪʚʝʨʞʜʝʥʥʘʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘ-

ʚʠʪʝʣʴʩʪʚʘ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʦʪ 17.08.2012 ˉ 

277-ʧʨ. [5]. 
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ʊʘʙʣʠʮʘ 1. 

ʈʝʝʩʪʨ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ 01.01.2019 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʦʙʩʪʚʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ (ʤʣʥ. 

ʨʫʙ.) 

ʀʥʚʝʩʪʦʨ 

ɿʘʝʤ 

ʩʨʝʜʩʪʚ 

(ʤʣʥ. ʨʫʙ.) 

ʆʙʱʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʧʨʦʝʢʪʘ 

(ʤʣʥ. ʨʫʙ.) 

 ʈʘʩʪʝʥʠʝʚʦʜʩʪʚʦ  

ʆʆʆ çɼʞʝʡ ɼʞʠ ʉʠ ʕʚʝʨʛʨʠʥè 1036,5 + - 2036,5 

ʂ(ʌ)ʍ ɹʫʪʢʦʚ ɺ.ɹ. 180 - - 180 

ʆʆʆ çɸʇʂ çɺʦʩʪʦʢè 250 - - 250 

ʆʆʆ çʉʧʦʨʦʩè 355 - 630 985 

 ɾʠʚʦʪʥʦʚʦʜʩʪʚʦ  

ɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʠʡ ʢʦʤʙʠʥʘʪè 
816 - 3,262 4078 

     

ʆʆʆ çʉʂʀʌɸɻʈʆ-ɼɺè 500 - 1,996 2496 

ʆʆʆ çɺʝʢʪʦʨè 251,8 - 71,02 322,8 

ʆʆʆ çʂʦʣʦʩè 206,9 - 250 456,9 

ɸʆ çʇʣʝʤʧʪʠʮʝʟʘʚʦʜè çʍʘʙʘʨʦʚ-

ʩʢʠʡè 
40,775 + ʅʝʪ ʜʘʥʥʳʭ 77,575 

ʆʆʆ çɻʨʠʥ ɸʛʨʦ ï ʍʘʙʘʨʦʚʩʢè ʅʝʪ ʜʘʥʥʳʭ 4 642,02 

ɸʆ çʇʊʌ ʂʦʤʩʦʤʦʣʴʩʢʘʷè 18,6 - 43,4 62 

ʂ(ʌ)ʍ ɸʨʴʷʥʢʠʥʘ ʆ.ɸ. - - 11,6 35,7 

ʂ(ʌ)ʍ ʉʢʘʣʶʢ ʅ.ɸ. - - 40 42,9 

ʆʆʆ çʆʧʪʦʚʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʧʘʨʢ çɸʛʨʦʍʘʙè 
- - 500 3 237,0 

 

ɺ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʨʝʘʣʠʟʫʝʪʩʷ 4 ʧʨʦʝʢʪʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ 10 ʧʨʦʝʢʪʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʊʦʣʴʢʦ 4 ʧʨʦʝʢʪʘ 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ, ʜʚʘ 

ʠʟ ʥʠʭ ʢʨʝʩʪʴʷʥʩʢʦʝ (ʬʝʨʤʝʨʩʢʦʝ) ʭʦʟʷʡʩʪʚʦ (ʜʘ-

ʣʝʝ ï ʂ(ʌ)ʍ). ʇʨʠ ʵʪʦʤ ʚʠʜʥʦ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʶʪ ʟʘʝʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʛʜʘ ʢʘʢ ʧʦ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʫ ʧʦʯʪʠ ʚʩʝ ʧʨʦʝʢʪʳ ʠʤʝʶʪ ʧʦʣʥʦ-

ʩʪʴʶ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʷʨʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʆʆʆ çɼʞʝʡ ɼʞʠ 

ʉʠ ʕʚʝʨʛʨʠʥè ʥʘ ʧʣʦʱʘʜʢʝ çɸʚʘʥʛʘʨʜè ʊʆʉʕʈ 

çʍʘʙʘʨʦʚʩʢè. ʊʝʧʣʠʯʥʳʡ ʢʦʤʧʣʝʢʩ çɼʞʝʡ ɼʞʠ ʉʠ 

ʕʚʝʨʛʨʠʥè ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʛʦʣ-

ʣʘʥʜʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʪʝʧʣʠʮ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʤʠʢʨʦʢʣʠ-

ʤʘʪʘ, ʢʦʤʬʦʨʪʥʦʛʦ ʜʣʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. ʇʦʜʢʦʨʤʢʘ 

ʠ ʧʦʣʠʚ ʨʘʩʪʝʥʠʡ, ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤ-

ʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʪ 

ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʧʦʜ ʢʨʫʛʣʦʩʫʪʦʯ-

ʥʳʤ ʢʦʥʪʨʦʣʝʤ ʦʧʝʨʘʪʦʨʦʚ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦ-

ʤʘʪʠʢʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʣʣʘʥʜʩʢʘʷ ʩʠʩʪʝʤʘ Priva, 

ʩʠʩʪʝʤʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʢʦʪʦʨʦʡ ʧʠʰʝʪʩʷ ʛʦʣ-

ʣʘʥʜʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ 

ʢʘʞʜʦʡ ʪʝʧʣʠʮʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʦʩʦʙʝʥʥʦʩʪʷ-

ʤʠ. ʆʆʆ çɼʞʝʡ ɼʞʠ ʉʠ ʕʚʝʨʛʨʠʥè ʩʪʘʣʦ ʧʝʨʚʳʤ 

ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʦʨʦʤ-ʨʝʟʠʜʝʥʪʦʤ ʚ ʩʦʩʪʘʚʝ 

ʊʆʉʕʈ.  

ɺʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʚʝ ʦʯʝʨʝʜʠ ʪʝʧʣʠʯ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 4,9 ʛʘ. ʉʪʨʦʠ-

ʪʝʣʴʩʪʚʦ ʪʨʝʪʴʝʡ ʦʯʝʨʝʜʠ ʪʝʧʣʠʮ ʧʣʦʱʘʜʴʶ 5,4 ʛʘ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʥʘ 2020 - 2021 ʛʦʜʳ. ɺʘʣʦʚʳʡ ʩʙʦʨ 

ʦʚʦʱʝʡ ʠ ʟʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ 2018 ʛʦʜʫ ï 1 346 

ʪʦʥʥ. ʇʨʦʝʢʪʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 6 000,0 

ʪʦʥʥ ʦʚʦʱʝʡ ʚ ʛʦʜ. ʉʨʦʢ ʨʝʘʣʠʟʘʮʠʠ ï 2015-2021 

ʛʛ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ï 11 ʣʝʪ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʥ-

ʥʳʭ (ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ) ʨʘʙʦʯʠʭ ʤʝʩʪ ï 154. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʪʘʢʦʡ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʢʘʢ ʆʆʆ çɸʇʂ çɺʦʩʪʦʢè, ʨʝʘʣʠ-

ʟʫʝʤʳʡ ʚ ʛ. ʂʦʤʩʦʤʦʣʴʩʢʝ-ʥʘ-ɸʤʫʨʝ ʉʦʟʜʘʥʠʝ 

ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʣʦʱʘʜʴʶ 6,0 ʛʘ. ɺʚʝʜʝʥʳ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʨʠ ʦʯʝʨʝʜʠ ʪʝʧʣʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʣʦʱʘʜʴʶ 1,1 ʛʘ. ɺʘʣʦʚʳʡ ʩʙʦʨ ʧʨʦʜʫʢʮʠʠ ʥʘ 2018 

ʛʦʜ ï 233,5 ʪʦʥʥ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺʝʜʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʯʝʪʚʝʨʪʦʡ ʦʯʝʨʝʜʠ ʪʝʧʣʠʯʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ. ʇʨʦʝʢʪʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ: 3,14 

ʪʳʩ. ʪʦʥʥ ʦʚʦʱʝʡ ʚ ʛʦʜ. ʇʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ: 2014 

ï 2024 ʛʦʜʳ. ʉʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ï 6 ʣʝʪ. ʂʦʣʠʯʝ-

ʩʪʚʦ ʩʦʟʜʘʥʥʳʭ (ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ) ʨʘʙʦʯʠʭ ʤʝʩʪ ï 

50. 

ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʘʚʪʦʨ ʚʳʜʝ-

ʣʷʝʪ ʆʆʆ çʉʂʀʌɸɻʈʆ-ɼɺè. ʉʦʟʜʘʥʠʝ ʩʚʠʥʦʚʦʜ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʜʦ 70 000 ʛʦ-

ʣʦʚ ʚ ʛʦʜ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʩʝʣʦ ʀʣʴʠʥʢʘ 

ʊʆʉʕʈ çʍʘʙʘʨʦʚʩʢè. ɺ ʩʝʥʪʷʙʨʝ 2018 ʛʦʜʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʝ ʚʚʝʟʝʥʦ 1696 ʛʦʣʦʚ ʩʚʠʥʝʡ ʛʠʙʨʠʜʥʦʡ 

ʧʦʨʦʜʳ ʠʟ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʨʦʩʷʪ ʨʘʟʤʝ-

ʩʪʠʣʠ ʚ ʥʦʚʦʤ ʧʦʤʝʱʝʥʠʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʪʘʥʢʘʭ. ʂʨʦʤʝ ʵʪʦʛʦ ʥʘ ʢʦʥʝʮ ʧʝʨʚʦʛʦ ʢʚʘʨʪʘʣʘ 

2019 ʛʦʜʘ ʟʘʧʣʘʥʠʨʦʚʘʥ ʟʘʚʦʟ 1200 ʛʦʣʦʚ ʩʚʠʥʝʡ ʠʟ 

ʂʘʥʘʜʳ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʨʦʜʳ ʦʪʤʝʯʘʶʪ ʧʦʚʳ-

ʰʝʥʥʫʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɺʩʝʛʦ ʩʦʛʣʘʩʥʦ ʠʥ-

ʚʝʩʪʧʨʦʝʢʪʫ, ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʘʱʠʚʘʝʤʳʭ ʩʚʠʥʝʡ 

ʩʦʩʪʘʚʠʪ ʜʦ 70 ʪʳʩʷʯ ʛʦʣʦʚ ʚ ʛʦʜ. ʇʦʩʣʝ ʚʚʦʜʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʙʫʜʝʪ 

ʝʞʝʛʦʜʥʦ ʚʳʧʫʩʢʘʪʴ ʧʦ 5,9 ʪʳʩʷʯʠ ʪʦʥʥ ʤʷʩʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʥʘʧʦʣʥʠʪʴ ʨʳʥʦʢ ʤʝʩʪʥʦʡ ʩʚʠʥʠʥʦʡ. 

ɺʚʦʜ ʧʝʨʚʦʡ ʦʯʝʨʝʜʠ ʩʚʠʥʦʚʦʜʯʝʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʟʘʧʣʘʥʠʨʦʚʘʥ ʥʘ ʢʦʥʝʮ ʜʝʢʘʙʨʷ 2018 ʛʦʜʘ. 

ʇʨʦʝʢʪʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ: ʤʷʩʘ ʩʚʠʥʠʥʳ 

ï 5,3 ʪʳʩ. ʪʦʥʥ ʠ ʩʫʙʧʨʦʜʫʢʪʦʚ ï 0,6 ʪʳʩ. ʪʦʥʥ. 



ζColloquium - journal Ȼ#15(39),2019 / AGRICULTURAL SCIENCES 43 

ʉʨʦʢ ʨʝʘʣʠʟʘʮʠʠ ï 2016-2019 ʛʛ. ʉʨʦʢ ʦʢʫʧʘʝʤʦ-

ʩʪʠ ï 5 ʣʝʪ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʥʥʳʭ (ʟʘʧʣʘʥʠʨʦʚʘʥ-

ʥʳʭ) ʨʘʙʦʯʠʭ ʤʝʩʪ ï 165. 

ɺʪʦʨʦʡ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʧʨʦʝʢʪ ï ʩʦʟʜʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʚʠʥʦʚʦʜʯʝʩʢʦʡ 

ʬʝʨʤʳ ʥʘ 4000 ʛʦʣʦʚ ʚ ʧ. ʋʩʪʴ-ʋʨʛʘʣ ɺʝʨʭʥʝʙʫʨʝ-

ʠʥʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ (ʆʆʆ çʂʦʣʦʩè). 

ʇʨʦʝʢʪʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ: 400 ʦʩʥʦʚʥʳʭ 

ʩʚʠʥʦʤʘʪʦʢ, ʦʪʢʦʨʤ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʦʣʦʜʥʷʢʘ ʩʚʠ-

ʥʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 7112 ʛʦʣʦʚ ʟʘ ʛʦʜ. ɽʜʠʥʦʚʨʝʤʝʥ-

ʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʚʠʥʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ ï 4000 ʛʦ-

ʣʦʚ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʷʩʘ ï 825,1 ʪʦʥʥ ʚ ʞʠʚʦʤ ʚʝʩʝ. 

ʉʨʦʢ ʨʝʘʣʠʟʘʮʠʠ ï 2016-2024 ʛʛ. ʉʨʦʢ ʦʢʫʧʘʝʤʦ-

ʩʪʠ ï 7 ʣʝʪ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʥʥʳʭ (ʟʘʧʣʘʥʠʨʦʚʘʥ-

ʥʳʭ) ʨʘʙʦʯʠʭ ʤʝʩʪ ï 46. 

ɿʘʷʚʣʝʥʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʆʆʆ çʂʦʣʦʩè 116 ʛʘ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʦʙʱʝʡ ʧʣʦʱʘ-

ʜʴʶ 18,1 ʛʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʚ ʩʝʣʝ ʋʩʪʴ-ʋʨʛʘʣ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʟʝ-

ʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ 

ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʘ: 

- ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ ʦʢʦʣʦ 3 ʢʤ ʦʪ ʩ. ʋʩʪʴ-ʋʨʛʘʣ, ʧʣʦʱʘʜʴʶ 20 

ʛʘ. 

- ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ ʦʢʦʣʦ 5 ʢʤ ʦʪ ʩ. ʋʩʪʴ-ʋʨʛʘʣ, ʧʣʦʱʘʜʴʶ 60 

ʛʘ. 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʠʥʚʝʩʪʦʨʘ ʧʨʝʜʣʦʞʝʥʥʳʝ 

ʟʝʤʣʠ ʥʝ ʧʦʜʭʦʜʷʪ, ʪ.ʢ. ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʟʝʤʣʝʜʝ-

ʣʠʷ ʠ ʥʝʪ ʧʦʜʲʝʟʜʥʦʡ ʜʦʨʦʛʠ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2018 ʚ ʧʨʦʮʝʜʫʨʝ 

ʙʘʥʢʨʦʪʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʯʝʪʳʨʝ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʷ 

ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʦʜʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʤʷʩʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ. 

 

ʊʘʙʣʠʮʘ 2. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʙʘʥʢʨʦʪʘʭ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʧʘʥʠʠ ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ɼʘʪʘ ʙʘʥʢʨʦʪʩʪʚʘ 

ʆɸʆ çʂʦʪʠʢʦʚʦè ʄʦʣʦʯʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʅʝʪ ʜʘʥʥʳʭ 

ʆɸʆ çɿʘʨʷè ʄʦʣʦʯʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ɸʚʛʫʩʪ 2014 ʛʦʜʘ 

ʂɻʋʉʇ çʂʠʠʥʩʢʦʝè ʄʦʣʦʯʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʀʶʥʴ 2014 ʛʦʜʘ 

ʆʆʆ çɸʛʨʦ-ɹʠʟʥʝʩè ʄʦʣʦʯʥʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ɸʧʨʝʣʴ 2016 ʛʦʜʘ 

ɿɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʙʨʦʡʣʝʨè ʄʷʩʥʦʝ ʧʪʠʮʝʚʦʜʩʪʚʦ ʆʢʪʷʙʨʴ 2016 ʛʦʜʘ 

 

1. ʆɸʆ çʂʦʪʠʢʦʚʦè. 20.11.2017 ʆʆʆ çɻʨʠʥ 

ɸʛʨʦ-ʍʘʙʘʨʦʚʩʢè ʧʨʠʦʙʨʝʪʝʥ ʠʤʫʱʝʩʪʚʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʆɸʆ çʂʦʪʠʢʦʚʦè, ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʝʨʝʯʠʩʣʝʥʳ ʧʦ ʜʦʛʦʚʦʨʫ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʅʘ 

ʙʘʟʝ ʧʨʝʜʧʨʠʷʪʠʷ-ʙʘʥʢʨʦʪʘ ʆʆʆ çɻʨʠʥ ɸʛʨʦ-

ʍʘʙʘʨʦʚʩʢè ʧʣʘʥʠʨʫʝʪ ʨʝʘʣʠʟʘʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥ-

ʥʦʛʦ ʧʨʦʝʢʪʘ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘ 1200 ʛʦʣʦʚ ʜʦʡʥʦʛʦ ʩʪʘʜʘ, ʤʦʣʦʢʦʟʘ-

ʚʦʜʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 8 ʪʳʩ. ʪʦʥʥ ʤʦʣʦʯ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʛʦʜè. 

2. ʆɸʆ çɿʘʨʷè. ʊʨʝʙʦʚʘʥʠʷ ʢʨʝʜʠʪʦʨʦʚ 

ʜʦʣʞʥʠʢʘ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʨʝʝʩʪʨ ʪʨʝʙʦʚʘʥʠʡ, ʩʦ-

ʩʪʘʚʣʷʶʪ 50,0 ʤʣʥ. ʨʫʙʣʝʡ. ʆʩʥʦʚʥʳʤ ʢʨʝʜʠʪʦʨʦʤ 

ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʆʆʆ çɹʠʚʘ ʇʣʶʩè (ʚʣʘʜʝʣʝʮ 

ɸʆ çʃʝʨʤʦʥʪʦʚʩʢʦʝè). ʉʪʦʠʤʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 86,3 ʤʣʥ. ʨʫʙʣʝʡ. ʇʣʘʥʠʨʫʝʤʳʡ ʩʨʦʢ 

ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʙʘʥʢʨʦʪʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ï 

ʤʘʨʪ 2018 ʛʦʜʘ.  

3. ʂɻʋʉʇ çʂʠʠʥʩʢʦʝè. ʊʨʝʙʦʚʘʥʠʷ ʢʨʝʜʠʪʦ-

ʨʦʚ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʨʝʝʩʪʨ ʪʨʝʙʦʚʘʥʠʡ, ʩʦʩʪʘʚʣʷʶʪ 

111,5 ʤʣʥ. ʨʫʙʣʝʡ. 

4. ʆʆʆ çɸʛʨʦɹʠʟʥʝʩè. ʊʨʝʙʦʚʘʥʠʷ ʢʨʝʜʠʪʦ-

ʨʦʚ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʨʝʝʩʪʨ ʪʨʝʙʦʚʘʥʠʡ, ʩʦʩʪʘʚʣʷʶʪ 

503,9 ʤʣʥ. ʨʫʙʣʝʡ. ʆʩʥʦʚʥʦʡ ʢʨʝʜʠʪʦʨ ï ɸʆ çʈʦʩ-

ʩʝʣʴʭʦʟʙʘʥʢè ʚ ʣʠʮʝ ʍʘʙʘʨʦʚʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʬʠʣʠʘʣʘ. ʇʣʘʥʠʨʫʝʤʳʡ ʩʨʦʢ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫ-

ʨʳ ʙʘʥʢʨʦʪʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ï ʤʘʨʪ 2018 ʛʦʜʘ. 

5. ɿɸʆ çʍʘʙʘʨʦʚʩʢʠʡ ʙʨʦʡʣʝʨè. ʊʨʝʙʦʚʘʥʠʷ 

ʢʨʝʜʠʪʦʨʦʚ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʨʝʝʩʪʨ, ʩʦʩʪʘʚʣʷʶʪ 

902,5 ʤʣʥ. ʨʫʙʣʝʡ. ʇʣʘʥʠʨʫʝʤʳʡ ʩʨʦʢ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʮʝʜʫʨʳ ʙʘʥʢʨʦʪʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ï ʤʘʨʪ 2018 

ʛʦʜʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʩʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʘ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʧʦ-

ʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ. 

ʊʘʙʣʠʮʘ 3 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ  

ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ 

ʇʦʢʘʟʘʪʝʣʠ 2010 2013 2014 2015 2016 2017 2018 

ɺʘʣʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ (ʚ ʭʦʟʷʡʩʪʚʘʭ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ) 

(ʤʣʥ. ʨʫʙ.) 

16903 18273,7 21107,4 20713,2 22307,9 25100,7 16446,0 

ʉʦʷ (ʚ ʚʝʩʝ ʧʦʩʣʝ ʜʦʨʘʙʦʪʢʠ) (ʪʳʩ. 

ʪʦʥʥ) 
14,7 28,6 33,7 31,0 26 44,2 61,7 

ɿʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ 

(ʪʳʩ. ʪʦʥʥ) 
55,6 9,7 19,3 11,9 11,9 16,4 19,1 

ʂʘʨʪʦʬʝʣʴ (ʪʳʩ. ʪʦʥʥ) 282,6 268,1 280,7 273,3 215,2 247,6 117,6 

ʄʦʣʦʢʦ (ʪʳʩ. ʪʦʥʥ) 52,4 46,5 43,4 39,4 36,7 31,1 25,4 

ʗʡʮʦ (ʤʣʥ. ʰʪʫʢ) 298,7 304,8 314,5 274,8 279,9 290 304,3 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʢʦʪʘ ʠ ʧʪʠʮʳ ʥʘ ʫʙʦʡ 22,3 21,7 21,2 17,8 25,2 18,2 15,6 
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(ʚ ʞʠʚʦʤ ʚʝʩʝ) (ʪʳʩ. ʪʦʥʥ) 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʦʞʥʦʤ ʧʦʣʦʞʝʥʠʠ, ʥʠʟ-

ʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 2013 ʛʦʜʫ ʧʦ ʟʝʨʥʫ ʤʦʞʥʦ ʦʙʲʷʩ-

ʥʠʪʴ ʥʘʚʦʜʥʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ. ʇʦʩʣʝ 2014 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʣʦʩʴ, ʘ 

ʚ 2018 ʛʦʜʫ ʩʥʠʟʠʣʦʩʴ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ 52 % ʢ ʬʘʢ-

ʪʫ 2017 ʛʦʜʘ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʢʘʷ ʦʪʨʠʮʘʪʝʣʴ-

ʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʷʩʘ ʠ ʤʦʣʦʢʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʠʮ ʠ ʩʦʠ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟ-

ʨʘʩʪʘʝʪ. ɺʘʣʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 

2018 ʛʦʜʫ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2017 

ʛʦʜʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʚ ʧʝʨʠʦʜ 

2016-2018 ʛʦʜʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠʭ 

ʚʣʠʷʥʠʝ ʧʦʢʘ ʥʝ ʥʦʩʠʪ ʦʜʥʦʟʥʘʯʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʨʘʟ-

ʚʠʪʠʠ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʉʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʦʪ 13.06.2018 ˉ 215-ʧʨ // ʆʬʠ-

ʮʠʘʣʴʥʳʡ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

laws.khv.gov.ru, 15.06.2018. 

2. ʆʙ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʚ ʬʦʨʤʝ ʢʘ-

ʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 

25.02.1999 ˉ 39 // ʉʦʙʨʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ. 

ï 01.03.1999. ï ˉ 9. ï ʩʪ. 1096. 
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EFFECT OF PRECIPITATION ON DEVELOPMENT OF THE PATHOGEN POWDERY MILDEW 

OF WINTER WHEAT  

 

ɸʥʥʦʪʘʮʠʷ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʧʦʛʦʜʳ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʤʘʷ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ (10,2 ï 15,6 %) ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʝʥ ʧʨʠ ʩʫʤʤʝ 

ʦʩʘʜʢʦʚ 17,1 ï 30,6 ʤʤ ʟʘ ʜʝʢʘʜʫ. ʉʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʝ (1,5 ï 8,0 %) ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ 0,0 ï 13,6 ʤʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʦʪʨʘʞʘʶʱʠʡ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʦʪ ʦʩʘʜʢʦʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʤʘʷ ʩʦʩʪʘʚʠʣ 0,861. ɼʣʷ ʚʳʨʘʞʝʥʠʷ ʜʘʥʥʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʦ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ.  

Abstract 

The influence of weather factors on the development of the pathogen of powdery mildew of winter wheat 

was studied. It was found that the intensity of plant damage is most dependent on the amount of precipitation of 

the third decade of may. A high level (10,2 ï 15,6 %) of the disease development was noted with precipitation of 

17,1 ï 30,6 mm per decade. Significantly less (1,5 ï 8,0 %) damage to plants was observed with precipitation of 

0,0 ï 13,6 mm. The correlation coefficient reflecting the dependence of the development of the powdery mildew 

pathogen on precipitation of the third decade of may was 0,861. For expression of this regularity the equation of 

rectilinear regression is made. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ, ʬʘʢʪʦʨʳ ʧʦʛʦʜʳ, ʦʩʘʜʢʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, 

ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ.  

Key words: wheat, powdery mildew, weather factors, precipitation, correlation coefficient, equation of rec-

tilinear regression.  

 

ɺʦʟʙʫʜʠʪʝʣʴ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ (Blumeria 

graminis (DC.) Speer f. sp. tritici March) ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ ʚ ʎʝʥʪʨʘʣʴʥʦ-

ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ. ɿʘʙʦʣʝʚʘʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 

ʣʠʩʪʴʷʭ ʠ ʜʨʫʛʠʭ ʥʘʟʝʤʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ ʚ 

ʚʠʜʝ ʙʝʣʦʛʦ ʥʘʣʝʪʘ, ʥʘʧʦʤʠʥʘʶʱʝʛʦ ʤʫʢʫ. ʉ ʪʝʯʝ-

ʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʣʝʪ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʨʠʯʥʝʚʘʪʦ-

ʩʝʨʫʶ ʦʢʨʘʩʢʫ ʠ ʥʘ ʥʝʤ ʦʙʨʘʟʫʶʪʩʷ ʯʝʨʥʳʝ ʪʦʯʢʠ 

ï ʢʣʝʡʩʪʦʪʝʮʠʠ ʛʨʠʙʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʘʪʦʛʝʥʘ ʠ 

ʟʘʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʢʦʥʠʜʠʡ. ɺʨʝʜʦʥʦʩʥʦʩʪʴ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʘʩʩʠʤʠʣʷʮʠʦʥ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʳ. 

ʇʦʪʝʨʠ ʫʨʦʞʘʷ ʟʝʨʥʘ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ 10 ï 15 % ʠ 

ʙʦʣʝʝ [3, ʩ.18-20]. ʅʘ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠ-

ʩʪʦʡ ʨʦʩʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʧʦ-

ʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ɺʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ 

ʥʘʣʠʯʠʝ ʢʘʧʝʣʴʥʦʞʠʜʢʦʡ ʚʣʘʛʠ ʥʘ ʨʘʩʪʝʥʠʷʭ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʧʨʦʨʘʩʪʘʥʠʶ ʢʦʥʠʜʠʡ ʧʘʪʦʛʝʥʘ ʠ ʨʦʩʪʫ 

ʤʠʮʝʣʠʷ. ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʩʫʭʦʡ ʧʦʛʦʜʳ ʢʦʥʠʜʠʠ 

ʛʨʠʙʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʝʪʨʘ ʠ ʟʘ-

ʨʘʞʘʶʪ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ ʧʰʝʥʠʮʳ. ʆʧʪʠʤʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ ʩ ʦʩʘʜʢʘʤʠ ʠ ʠʭ 

ʦʪʩʫʪʩʪʚʠʝʤ [1, ʩ. 1-2]. ʅʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠ-

ʮ  rʚ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʘʥʥʳʡ ʧʘʪʦʛʝʥ ʧʨʦʷʚ-

ʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ. ʅʦ ʫʨʦʚʝʥʴ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʛʦʜʘʤ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠ-

ʯʘʝʪʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ 

ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʧʦʛʦʜʳ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʤʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝ ʌʠʣʠʘʣʘ çʈʦʩʩʝʣʴ-

ʭʦʟʮʝʥʪʨè ʧʦ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦ ʨʘʟʚʠʪʠʠ ʧʘ-

ʪʦʛʝʥʘ ʥʘ ʧʦʩʝʚʘʭ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ (2004 ï 2015 

ʛʛ.), ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ [2]. ʋʯʝʪ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʬʘʢʪʦʨʘʤʠ ʧʦʛʦʜʳ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʤʝʥʷʣʩʷ ʢʦʨʨʝ-

ʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʨʫʢʦʚʦʜʩʪʚʝ 

ʂ.ʄ. ʉʪʝʧʘʥʦʚʘ ʠ ɸ.ɽ. ʏʫʤʘʢʦʚʘ [4, ʩ.157-174]. 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʪʝʭʥʠʢʘ ʠ ʧʨʦʛʨʘʤʤʘ çExcelè.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʣʠ ʦʩʘʜʢʠ, 

ʚʳʧʘʜʘʶʱʠʝ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ (ʪʘʙʣʠʮʘ). ɺ 

ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʫ ʨʘʩʪʝʥʠʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦ-

ʭʦʜʷʪ ʬʘʟʳ ʬʣʘʛ-ʣʠʩʪ ʠ ʥʘʯʘʣʦ ʢʦʣʦʰʝʥʠʷ. ɺʳʷʚ-

ʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ï ʯʝʤ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʪʝʤ 

ʚʳhʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʘ. ʇʨʠ ʩʫʤ-

ʤʝ ʦʩʘʜʢʦʚ ʟʘ ʜʝʢʘʜʫ ʦʪ 17,1 ʜʦ 30,6 ʤʤ ʨʘʟʚʠʪʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʭʦʜʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 10,2 ï 15,6 %. 

ʇʨʠ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʥʠʞʝ ʫʢʘʟʘʥʥʳʭ ʚʝʣʠʯʠʥ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʰʝʥʠʮʳ ʩʦ-

ʩʪʘʚʠʣʘ ʦʪ 1,5 ʜʦ 8,0 %. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

(R), ʦʪʨʘʞʘʶʱʠʡ ʩʚʷʟʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʵʪʠʤ ʬʘʢʪʦ-

ʨʦʤ ʧʦʛʦʜʳ ʜʦʩʪʠʛ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʩʦʩʪʘʚʠʣ 

0,861. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʝ 

ʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʨʘʞʝʥʠʝ 

ʧʰʝʥʠʮʳ ʚʦʟʙʫʜʠʪʝʣʝʤ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ. ʂʦʵʬʬʠ-

ʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʟʘ ʜʝʢʘʜʳ ʤʘʷ ʩʦʩʪʘʚʠʣʠ 0,110 

ï 0,437, ʟʘ ʤʝʩʷʮ ï 0,040. 

ʊʘʙʣʠʮʘ 

ɺʣʠʷʥʠʝ ʦʩʘʜʢʦʚ ʤʘʷ ʤʝʩʷʮʘ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  

ɻʦʜ ʈʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ, % 

ʆʩʘʜʢʠ ʟʘ ʤʘʡ, ʤʤ 

ʜʝʢʘʜʳ 
ʩʫʤʤʘ ʟʘ ʤʝʩʷʮ 

I II  III  

2004 15,6 12,3 46,8 28,0 87,1 

2005 11,2 18,0 21,4 30,6 70,0 

2006 10,2 3,1 0,0 18,1 21,2 

2007 6,5 13,0 0,7 0,5 14,2 

2008 5,6 17,7 9,5 13,6 40,8 

2010 7,9 9,9 9,8 6,8 26,5 

2011 8,0 13,5 16,0 5,4 34,9 

2012 11,7 0,0 0,0 17,1 17,1 

2013 14,3 7,7 2,0 29,5 39,2 

2014 5,6 8,1 0,6 4,0 12,7 

2015 1,5 18,5 2,5 0,0 21,0 

R - - 0,430 0,498 0,861 0,605 

 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʣʠ-

ʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ: 

y = 4,61 + 0,31 X , (1) 

ʛʜʝ: y ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʚʦʟʙʫʜʠʪʝʣʷ 

ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ (%); 

 X ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʪʨʝʪʴʶ ʜʝʢʘʜʫ ʤʘʷ 

(ʤʤ). 

ʇʨʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʘʥʘʣʠʟʝ ʫʨʘʚʥʝʥʠʷ ʨʝ-

ʛʨʝʩʩʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ. ʉʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʦ-

ʩʪʘʚʠʣʦ 1,7 %, ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ï 2,1 %, 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ï 81,8 % (9 ʣʝʪ ʩʦʚʧʘʜʝʥʠʡ 

ʠʟ 11). ɺ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʦʪʢʣʦʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦ-

ʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪ ʦʞʠʜʘʝʤʦʛʦ 

ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,0 ʜʦ 3,1 %.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʨʘʟʚʠʪʠʝ 

ʚʦʟʙʫʜʠʪʝʣʷ ʤʫʯʥʠʩʪʦʡ ʨʦʩʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʣʠ ʦʩʘʜʢʠ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʤʘʷ. ɼʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʦ-

ʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʙʨʘʙʦʪʦʢ ʧʦʩʝʚʦʚ 

ʬʫʥʛʠʮʠʜʘʤʠ. 
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ESTIMATION OF THE LIFE STATE OF A PINE, ORDINARY IN  ORENBURG BY BIOINDICATION 

METHODS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝ-

ʥʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʞʜʦʛʦ ʠʟ ʨʘʡʦʥʦʚ ʛ. ʆʨʝʥʙʫʨʛ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʚʳʙʨʘʥʳ ʦʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʪʝʧʝʥʴ ʜʝʬʦʣʠʘʮʠʠ, ʢʣʘʩʩ ʧʦʞʝʣʪʝʥʠʷ (ʭʣʦ-

ʨʦʟ) ʧʦʙʝʛʦʚ, çʥʦʚʳʝ ʰʠʰʢʠè, çʩʪʘʨʳʝ ʰʠʰʢʠè. ʆʧʨʝʜʝʣʝʥʦ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦ ʩʫʤʤʝ 

ʙʘʣʣʦʚ ʠ ʢʣʘʩʩʫ ʧʦʚʨʝʞʜʝʥʠʷ. ɼʘʥʘ ʦʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦ-

ʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʘʞʜʦʛʦ ʠʟ ʨʘʡʦʥʦʚ ʛ. ʆʨʝʥʙʫʨʛ. 

Abstract 

In the present article, the issues of assessing the vital status of green pine plantations in the territory of 

each of the districts of Orenburg are considered. The main parameters are selected basic and additional indica-

tors: the degree of defoliation, the class of yellowing (chlorosis) shoots, "new bumps", "old bumps". The condi-

tion of Scots pine by the sum of points and damage class is determined. An assessment is made of the vital status 

of green plantations of Scots pine on the territory of each of the districts of the city of Orenburg. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʦʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʟʝʣʸʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʪʝʧʝʥʴ 

ʜʝʬʦʣʠʘʮʠʠ, ʭʣʦʨʦʟ. 

Keywords: scots pine, life condition assessment, green areas, degree of defoliation, chlorosis. 

 

ɿʝʣʸʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚʩʝʛʜʘ ʙʫʜʫʪ ʠʤʝʪʴ ʦʩʦ-

ʙʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʛʦ-

ʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ 

ʛʦʨʦʜʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ ʚ ʦʪ-

ʜʳʭʝ, ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʟʝʣʸʥʳʝ ʥʘʩʘʞʜʝʥʠʷ [3, ʩ. 288]. ʅʘʛʨʫʟʢʘ ʦʩʦʙʝʥʥʦ 

ʦʱʫʪʠʤʘ ʚ ʤʘʣʦʣʝʩʥʳʭ ʨʘʡʦʥʘʭ, ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʚ ʨʘʡʦʥʘʭ ʧʦʚʳʰʝʥ-

ʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʘʢʠʤ ʠ ʷʚʣʷʝʪ-

ʩʷ ʛʦʨʦʜ ʆʨʝʥʙʫʨʛ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʥʘʛʨʫʟʢʠ ʥʘ 

ʟʝʣʸʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʠ-

ʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʣʷ ʨʘʮʠʦ-

ʥʘʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʦʡ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ [4, ʩ. 

49].  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 

ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʆʨʝʥʙʫʨʛ 

ʤʝʪʦʜʘʤʠ ʙʠʦʠʥʜʠʢʘʮʠʠ. ʊʝʤʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯ-

ʥʦ ʘʢʪʫʘʣʴʥʦʡ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ 

ʛ. ʆʨʝʥʙʫʨʛ ʥʝ ʧʨʦʚʦʜʷʪʩʷ. 

ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʛ. ʆʨʝʥʙʫʨʛ, ʘ ʠʤʝʥʥʦ ʥʘ 6 ʫʯʝʪʥʳʭ ʧʣʦ-

ʱʘʜʷʭ (20 ʥʘ 20 ʤ). ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʥʳʭ 

ʧʣʦʱʘʜʝʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʟʝʣʸʥʳʝ ʧʦʩʘʜʢʠ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʢʘʞʜʦʛʦ ʠʟ ʨʘʡʦʥʦʚ ʛ. ʆʨʝʥʙʫʨʛ: 1. ʎʝʥ-

ʪʨʘʣʴʥʳʡ ʨʘʡʦʥ (ʉʢʚʝʨ ʫ ɺʝʯʥʦʛʦ ʦʛʥʷ); 2. ʃʝʥʠʥ-

ʩʢʠʡ ʨʘʡʦʥ (ʉʘʜ ʠʤ. ʌʨʫʥʟʝ); 3. ɼʟʝʨʞʠʥʩʢʠʡ ʨʘʡ-

ʦʥ (ʉʢʚʝʨ ʠʤ ɼʟʝʨʞʠʥʩʢʦʛʦ); 4. ʇʨʦʤʳʰʣʝʥʥʳʡ 

ʨʘʡʦʥ (ʉʢʚʝʨ ʧʦ ʫʣ. ʊʝʨʝʰʢʦʚʦʡ). 

ʆʙʲʝʢʪʦʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʴ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ 

ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ, ʧʦʵʪʦʤʫ ʩʦʩʥʫ ʯʘʩʪʦ ʚʳʙʠ-

ʨʘʁʪ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ, ʧʨʠ-

ʥʠʤʘʝʤʦʛʦ ʟʘ çʵʪʘʣʦʥ ʙʠʦʜʠʘʛʥʦʩʪʠʢʠè [2, ʩ. 402]. 

ɺʩʝʛʦ ʦʙʩʣʝʜʦʚʘʥʦ 100 ʵʢʟʝʤʧʣʷʨʦʚ ʜʝʨʝʚʴʝʚ. 



48 EARTH SCIENCES / ζColloquium - journal Ȼ#15(39),2019 

ʆʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʧʨʦ-

ʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʙʠʦʠʥʜʠʢʘʮʠʠ. ɼʣʷ 

ʦʮʝʥʢʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʠʟ 

ʦʩʥʦʚʥʳʭ - ʜʝʬʦʣʠʘʮʠʷ ʠ ʭʣʦʨʦʟ; ʠʟ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ - ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʦʩʪʦʷʥʠʝ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝ-

ʛʦʚ. ʉ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥ-

ʥʦʡ ʧʦ ʩʫʤʤʝ ʙʘʣʣʦʚ ʠ ʢʣʘʩʩʫ ʧʦʚʨʝʞʜʝʥʠʷ. 

ʆʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʩʫʤʤʝ ʙʘʣ-

ʣʦʚ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʫʤʤʳ ʟʥʘʯʝʥʠʡ 4 

ʧʦʢʘʟʘʪʝʣʝʡ: ʩʪʝʧʝʥʴ ʜʝʬʦʣʠʘʮʠʠ, ʢʣʘʩʩ ʧʦʞʝʣʪʝ-

ʥʠʷ (ʭʣʦʨʦʟ) ʧʦʙʝʛʦʚ, çʥʦʚʳʝ ʰʠʰʢʠè, çʩʪʘʨʳʝ 

ʰʠʰʢʠè. ʆʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʢʣʘʩʩʫ 

ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʙʝʛʦʚ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʦʤʙʠʥʘ-

ʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʘʩʩʘ ʜʝʬʦʣʠʘʮʠʠ ʠ ʢʣʘʩʩʘ ʧʦ-

ʞʝʣʪʝʥʠʷ ʧʦʙʝʛʦʚ [1, ʩ. 416].  

ʊʘʙʣʠʮʘ 1. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʫʯʸʪʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʛ. ʆʨʝʥʙʫʨʛ 

ʋʯʸʪʥʘʷ ʧʣʦʱʘʜʴ 
ʇʦ ʩʫʤʤʝ ʙʘʣʣʦʚ (ʍʩʨ), 

ʙʘʣʣ 

ʇʦ ʢʣʘʩʩʫ ʧʦʚʨʝ-

ʞʜʝʥʠʷ (ʍʩʨ), ʙʘʣʣ 

ʃʝʥʠʥʩʢʠʡ ʨʘʡʦʥ (ʉʘʜ ʠʤ. ʌʨʫʥʟʝ) 7,60 1,40 

ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ (ʉʢʚʝʨ ʫ ɺʝʯʥʦʛʦ ʦʛʥʷ) 7,04 1,68 

ɼʟʝʨʞʠʥʩʢʠʡ ʨʘʡʦʥ (ʉʢʚʝʨ ʠʤ ɼʟʝʨʞʠʥʩʢʦʛʦ) 6,36 1,44 

ʇʨʦʤʳʰʣʝʥʥʳʡ (ʉʢʚʝʨ ʧʦ ʫʣ. ʊʝʨʝʰʢʦʚʦʡ). 7,64 1,68 

ʆʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦ-

ʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʢʘʟʘ-

ʣʘ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ ʧʦ ʩʫʤʤʝ ʙʘʣʣʦʚ ʦʮʝʥʠʚʘ-

ʝʪʩʷ, ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ (ʍʩʨ=7,6), ʧʦ ʢʣʘʩʩʫ 

ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ ʧʝʨʝʭʦʜʥʦʝ ʦʪ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ (ʍʩʨ=1,4). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʘ (ʉʢʚʝʨ ʫ 

ɺʝʯʥʦʛʦ ʦʛʥʷ) ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ ʧʦ ʩʫʤʤʝ ʙʘʣʣʦʚ 

ʦʮʝʥʠʚʘʝʪʩʷ, ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ (ʍʩʨ=7,04), 

ʧʦ ʢʣʘʩʩʫ ʧʦʚʨʝʞʜʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ, ʢʘʢ ʧʝʨʝʭʦʜ-

ʥʦʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ 

(ʍʩʨ=1,68). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʢʚʝʨʘ ʠʤ. ɼʟʝʨʞʠʥʩʢʦʛʦ 

(ɼʟʝʨʞʠʥʩʢʠʡ ʨʘʡʦʥ) ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ ʧʦ ʩʫʤʤʝ 

ʙʘʣʣʦʚ ʦʮʝʥʠʚʘʝʪʩʷ, ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

(ʍʩʨ=6,36), ʧʦ ʢʣʘʩʩʫ ʧʦʚʨʝʞʜʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ, 

ʢʘʢ ʧʝʨʝʭʦʜʥʦʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʢ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʤʫ (ʍʩʨ=1,44). 

ʇʦ ʩʫʤʤʝ ʙʘʣʣʦʚ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ 

ʦʙrʢʥʦʚʝʥʥʦʡ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʢʚʝʨʘ ʧʦ ʫʣ. ʊʝ-

ʨʝʰʢʦʚʦʡ ʇʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʡʦʥʘ, ʦʮʝʥʠʚʘʝʪʩʷ, 

ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ (ʍʩʨ=7,64), ʧʦ ʢʣʘʩʩʫ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ʧʝʨʝʭʦʜʥʦʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʢ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦʤʫ (ʍʩʨ=1,68). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʛ. ʆʨʝʥʙʫʨʛ ʧʦ ʩʫʤʤʝ ʙʘʣʣʦʚ ʫʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʭʦʜʷʪ ʚ ʜʠʘʧʘʟʦʥ ʦʪ 

6,36 ʜʦ 7,64 ʙʘʣʣʦʚ. ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʛ. ʆʨʝʥʙʫʨʛ ʧʦ ʢʣʘʩʩʫ ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʝʭʦʜʥʦʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʢ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ (ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 2 ʙʘʣ-

ʣʦʚ [4, ʩ. 52]). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʧʫʪʸʤ ʩʦ-

ʟʜʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʢʘʨʢʘʩʘ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʜʝʣʘʥ ʚʳ-
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ʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʤʘʣʦʥʘʨʫʰʥʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ.  

Abstract 

This article deals with the problem of conservation of intact forests by creating a conservation framework 

of the territory. The structure of the ecological framework, the number and configuration of intact forest areas of 

the Arkhangelsk region are analyzed. The conclusion about the necessity of creating an interconnected system of 

protected areas and malonarushennye forests. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ, ʤʘʣʦʥʘʨʫʰʝʥʥʳʝ ʣʝʩʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʸʞʥʳʝ ʢʦʨʠʜʦʨʳ, 

ʵʢʦʜʫʢ, ʚʦʜʦʦʭʨʘʥʥʘʷ ʟʦʥʘ. 

Keywords: Ecological framework, the intact forest, taiga corridors, ecodek, water protection zone. 

 

ɺʦʟʤʦʞʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦ-

ʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʩʫʱʝʩʪʚʫʶʪ ʙʣʘʛʦʜʘʨʷ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʢ ʩʘʤʦ ʧʦʜʜʝʨʞʘʥʠʶ 

ʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ʀʤʝʥʥʦ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ 

ʧʨʝʜʝʣʳ ʜʝʬʦʨʤʘʮʠʠ. ʇʨʝʚʳʰʝʥʠʝ ʜʘʥʥʳʭ ʛʨʘʥʠʮ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʠ ʨʘʩʧʘʜʫ ʵʢʦʩʠʩʪʝʤ ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʝʚʳʰʘʶʱʠʝ ʟʘʪʨʘ-

ʪʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʙʶʜʞʝʪʘ, ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʴʩʷ 

ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʢ ʩʘʤʦʧʦʜʜʝʨʞʘʥʠʶ, ʧʫʪʸʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʠ ʧʦʣʫʧʨʠʨʦʜ-

ʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʜʣʷ ʥʝʜʦʧʫʱʝʥʠʷ ʠʭ ʚʦʟʤʦʞʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʠ ʬʨʘʛʤʝʥʪʘʮʠʠ [1, ʩ.165]. 

ʀʥʪʝʥʩʠʚʥʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ɸʨʭʘʥʛʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ, ʧʨʠʚʝ-

ʣʦ ʢ ʩʠʣʴʥʦʤʫ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

(ʧʨʠʨʦʜʥʦʛʦ) ʢʘʨʢʘʩʘ, ʚ ʥʘʠʙʦʣʝʝ ʨʘʟʨʫʙʣʝʥʥʳʭ 

ʨʘʡʦʥʘʭ ʦʥ ʚʳʛʣʷʜʠʪ ʢʘʢ ʨʘʟʨʦʟʥʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ [2, ʩ.45]. 

ɺ 70-80-ʭ ʛʛ. XX ʚ., ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ 

ʚʦʟʥʠʢʣʘ ʢʦʥʮʝʧʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ. ʆʥʘ ʚʦʟ-

ʥʠʢʣʘ ʥʘ ʙʘʟʝ ʪʝʦʨʠʠ ʦʩʪʨʦʚʥʦʡ ʙʠʦʛʝʦʛʨʘʬʠʠ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʦʪʜʝʣʴʥʦʛʦ 

ʦʩʪʨʦʚʘ, ʚʩʣʝʜʩʪʚʠʝ ʠʟʦʣʷʮʠʠ ʥʝʤʠʥʫʝʤʦ ʩʥʠʞʘ-

ʝʪʩʷ, ʠ ʩʦʭʨʘʥʠʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʞʥʦ ʙʣʘʛʦ-

ʜʘʨʷ ʫʩʪʘʥʦʚʣʝʥʠʶ çʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚè 

ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʙʦʣʴʰʝ ʠʟʚʝʩʪʥʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩè.  

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ - ʵʪʦ ʩʝʪʴ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʟʘʱʠʪʥʳʤ ʨʝʞʠʤʦʤ, ʚʢʣʶʯʘʶʱʘʷ ʢʘʢ ʧʣʦʱʘʜʥʳʝ, 

ʣʠʥʝʡʥʳʝ ʪʘʢ ʠ ʪʦʯʝʯʥʳʝ ʵʣʝʤʝʥʪʳ.  

ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʝʩʧʝ-

ʯʠʚʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʧʨʠʨʦʜʥʳʤ ʩʠʩʪʝʤʘʤ ʦʭʨʘʥ-

ʥʳʤʠ ʤʝʨʘʤʠ. 

ʂʘʢ ʮʝʣʦʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨ-

ʢʘʩ ʦʙʣʘʜʘʝʪ ʮʝʣʳʤ ʥʘʙʦʨʦʤ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝ-

ʤʝʥʪʦʚ. ɻʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʙʘʟʦʚʳʝ, 

ʢʣʶʯʝʚʳʝ ʠ ʪʨʘʥʟʠʪʥʳʝ.  

ʂ ʙʘʟʦʚʳʤ ʦʪʥʦʩʷʪʩʷ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʧʦʣʥʷʶ-

ʱʠʝ ʚʦʜʦ- ʠ ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʱʠʝ ʩʦʭʨʘʥʝʥʠʶ ʛʝʥʦʬʦʥʜʘ ʠ ʚʦʩʧʨʦʠʟʚʦʜ-

ʩʪʚʫ ʙʠʦʪʳ [3]. (ʢʨʫʧʥʳʝ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʙʦʣʦʪ-

ʥʳʝ ʠ ʣʝʩʥʳʝ ʧʨʠʨʦʜʥʦïʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ (ʇʊʂ), ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʩʪʦʢʦʚ ʨʝʢ).  

ʅʠʞʝ ʨʘʥʛʦʤ ʠʜʫʪ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ, ʪʦ 

ʝʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʭʨʘʥʠʚʰʠʝ ʫʥʠʢʘʣʴʥʳʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʠʭ ʩʦʩʪʘʚʝ ʚʳʜʝʣʷʶʪʩʷ: 

ʢʦʨʝʥʥʳʝ ʣʝʩʥʳʝ ʇʊʂ, ʮʝʥʥʳʝ ʙʦʣʦʪʥʳʝ ʇʊʂ; 

ʫʥʠʢʘʣʴʥʳʝ ʠʣʠ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʪʠʧʠʯʥʳʝ ʧʨʠ-

ʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʫʨʦʯʠʱʘ ʠʣʠ ʤʝʩʪʥʦʩʪʠ. 

ʊʨʘʥʟʠʪʥʳʝ ʵʣʝʤʝʥʪʳ - ʵʪʦ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʙʘʟʦʚʳʭ ʠ ʢʣʶʯʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ. ʆʥʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʠʛʨʘʮʠʠ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʬʦʨʤʘʮʠʠ, ʨʘʟʚʠʪʠʶ ʠ ʦʙʦʛʘʱʝʥʠʶ ʙʘʟʦʚʳʭ ʠ 

ʢʣʶʯʝʚʳʭ ʇʊʂ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ: ʜʦʣʠʥʥʳʝ ʇʊʂ 

ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʨʝʢ; ʨʫʩʣʘ ʨʝʢ, ʨʫʯʴʝʚ ʠ ʦʚʨʘʛʦʚ; 

ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʘʷ ʩʝʪʴ. 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʦʩʠʚ-

ʰʘʷ ʟʚʘʥʠʝ çɺʩʝʩʦʶʟʥʘʷ ʣʝʩʦʧʠʣʢʘè ʧʦʥʝʩʣʘ ʟʥʘ-

ʯʠʪʝʣʴʥʳʡ ʫʨʦʥ ʚ ʩʚʦʝʤ ʣʝʩʥʦʤ ʬʦʥʜʝ, ʥʦ ʥʝʩʤʦʪ-

ʨʷ ʥʘ ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʣʝʩʠʩʪʳʤ ʨʝʛʠʦʥʦʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʅʘ ʝʸ ʪʝʨ-

ʨʠʪʦʨʠʠ ʝʱʸ ʦʩʪʘʶʪʩʷ ʫʯʘʩʪʢʠ ʣʝʩʘ ʥʝʟʘʪʨʦʥʫʪʳʝ 

ʠʣʠ ʩʣʘʙʦ ʟʘʪʨʦʥʫʪʳʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʘʣʦʥʘʨʫʰʝʥʥʳʝ 

ʣʝʩʥʳʝ ʪʝʨʨʠʪʦʨʠʠ.  

ʄʘʣʦʥʘʨʫʰʝʥʥʳʝ ʣʝʩʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʄʃʊ) 

ï ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ. ʕʪʦ ʢʨʫʧʥʳʝ, 

ʮʝʣʦʩʪʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʢʨʳʪʳʝ ʣʝʩʦʤ ʠ ʟʘʥʠ-

ʤʘʶʱʠʝ ʧʣʦʱʘʜʴ ʙʦʣʝʝ 50 ʪʳʩ. ʛʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʦʥʠ ʥʝ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚʥʫʪʨʝʥʥʠʭ ʧʦʩʪʦʷʥʥʳʭ 

ʧʦʩʝʣʝʥʠʠ.  

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʄʃʊ ʦʪ ʜʨʫʛʠʭ ʣʝʩʥʳʭ 

ʤʘʩʩʠʚʦʚ ʚ ʠʭ ʥʝʪʨʦʥʫʪʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʨʫʙ-

ʢʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʣʝʩʥʳʭ ʜʦʨʦʛ, 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʧʨʦʯʠʭ ʧʨʠʟʥʘʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [4, ʩ.83].  

ɺ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʦ 9,5 ʤʣʥ. 

ʛʘ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʩʦ-

ʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 30% ʦʪ ʧʣʦʱʘʜʠ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ ʩʫʙʲʝʢʪʘ. ʆʜʥʘʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʫʙʦʢ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʧʦʞʘʨʦʚ ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʟʘʥʠʤʘʝʤʦʡ ʧʣʦ-

ʱʘʜʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘ 900 ʪʳʩ. ʛʘ [3, ʩ. 52]. 
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ʈʠʩʫʥʦʢ 1. ʃʝʩʘ ʚʳʩʦʢʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʮʝʥʥʦʩʪʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ [3] 

 

ʅʘʠʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʣʝʩʦʚ 

ʥʘʭʦʜʷʪʩʷ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘ-

ʩʪʠ (ʃʝʰʫʢʦʥʩʢʠʡ, ʄʝʟʝʥʩʢʠʡ ʠ ʇʠʥʝʞʩʢʠʡ ʨʘʡʦ-

ʥʳ). ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʣʝʩʘ ʩʝʚʝʨʥʦʡ ʧʦʜʟʦʥʳ 

ʪʘʡʛʠ (ʨʠʩ. 1).  

ɽʱʝ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʌ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʠʯʥʘʷ 

ʦʮʝʥʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʠ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ) 

ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥ ʩʦʚʤʝʩʪʥʳʡ ʥʘʫʯ-

ʥʳʡ ʜʦʢʣʘʜ. ʉʨʝʜʠ ʧʨʦʯʝʛʦ ʚʳʷʚʣʷʣʠʩʴ ʥʘʠʙʦʣʝʝ 

ʮʝʥʥʳʝ ʩ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʯʘʩʪʢʠ 

(ʦʧʦʨʥʳʝ ʆʆʇʊ) ʠ ʦʙʦʟʥʘʯʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʨʠʜʦʨʳ. ʊʘʢ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʣʠʟʦʢ ʢ ʚʳʜʝ-

ʣʝʥʠʶ çɹʝʣʦʤʦʨʦ-ʆʥʝʞʩʢʠʡ ʟʝʣʝʥʳʡ ʧʦʷʩè, ʢʦʪʦ-

ʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʧʦʯʢʫ ʚʳʩʪʨʦʠʚʰʠʭʩʷ ʚ 

ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʫʞʝ ʜʝʡʩʪʚʫʶʱʠʭ ʠ 

ʧʣʘʥʠʨʫʝʤʳʭ (ʩ ʫʞʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʦʙʦʩʥʦʚʘ-

ʥʠʷʤʠ) ʆʆʇʊ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʤʘʣʦʥʘʨʫʰʝʥʥʳʤʠ ʣʝʩʘʤʠ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʩʪʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʠʣʠ ʧʣʦʱʘʜʠ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʳʭ ʆʆʇʊ. ʉʦʭʨʘʥʝʥʠʝ ʪʘʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʜʦʣʞʥʦ ʧʨʦʭʦʜʠʪʴ ʩ ʫʯʝʪʦʤ ʚʳʜʝʣʝʥʠʷ ʣʝʩʥʳʭ 

çʪʘʸʞʥʳʭè ʢʦʨʠʜʦʨʦʚ. ʆʥʠ ʤʦʛʫʪ ʙʳʪ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʢʘʢ ʚʦʜʦʦʭʨʘʥʘʤʠ ʟʦʥʘʤʠ ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʦ 

ʦʩʪʘʚʣʝʥʥʳʤʠ ʣʝʩʥʳʤʠ ʧʦʣʦʩʘʤʠ [5]. ɺ ʧʝʨʩʧʝʢ-

ʪʠʚʝ ʠʤʝʥʥʦ ʦʥʠ ʙʫʜʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʦʪʜʝʣʴʥʳʭ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʫʚʝ-

ʣʠʯʠʚʘʷ ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʛʦ 

ʢʘʨʢʘʩʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʨʫʛʠʭ 

ʆʆʇʊ ʚʭʦʜʷʱʠʭ ʚ ʵʪʫ ʩʠʩʪʝʤʫ (ʨʠʩ. 2).  

 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʆʆʇʊ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʝʣʝʥʳʭ ʧʦʷʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ  

ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ [5] 

 

ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʩ ʩʦʟʜʘʥʠʝʤ ʧʦʜʦʙʥʳʭ 

ʢʦʨʠʜʦʨʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙ-

ʣʘʩʪʠ. ʊʘʢ ʢʘʢ ʤʝʩʪʘ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʤʘʣʦʥʘʨʫ-

ʰʝʥʥʳʭ ʣʝʩʦʚ ʚ ʆʥʝʞʩʢʦʤ ʠ ʇʨʠʤʦʨʩʢʦʤ ʨʘʡʦʥʘʭ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ 

ʜʨʫʛʠʭ ʄʃʊ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʦ ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʬʨʘʛʤʝʥʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʪʘʥʦʚʠʪʴʩʷ 

ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʙʣʘʩʪʠ.  

ʇʨʦʙʣʝʤʫ ʧʨʝʦʜʦʣʝʥʠʷ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ ʘʚ-

ʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʦʞʥʦ ʨʝʰʠʪʴ ʫʩʪʘʥʦʚʢʦʡ 

ʩʧʝʮʠʘʣʴʥʳʭ ʦʟʝʣʝʥʸʥʥʳʭ ʧʝʨʝʭʦʜʦʚ-ʵʢʦʜʫʢʦʚ. 

ʊʘʢʦʡ ʧʝʨʝʭʦʜ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʨʦʧ ʤʠʛʨʘʮʠʠ ʞʠʚʦʪʥʳʭ. ɺ ʩʦʯʝ-

ʪʘʥʠʠ ʩ ʦʛʨʘʞʜʝʥʠʝʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʚʩʝʤ ʧʨʦ-

ʪʷʞʝʥʠʠ ʫʯʘʩʪʢʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦ-

ʷʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʜʦʨʦʛʝ ʙʫʜʝʪ ʢʨʘʡʥʝ ʤʘʣʘ. 

ʉʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ɸʨʭʘʥʛʝʣʴ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʫʩʪʦʡʯʠʚʦʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʦʜʥʘʢʦ ʧʦʢʘ ʝʛʦ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʥʝ ʩʪʘʣʦ ʧʨʠʦʨʠʪʝʪʥʳʤ, ʯʪʦ ʚʳʟʚʘʥʦ 
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ʥʝʜʦʦʮʝʥʢʦʡ ʨʝʟʫʣʴʪʘʪʦʚ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʝʛʦ ʦʧʪʠʤʘʣʴʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ. ɼʣʷ ʧʨʝʦʜʦʣʝ-

ʥʠʷ ʵʪʠʭ ʪʨʫʜʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʙʣʠʞʘʡʰʝʝ 

ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʘʥʜʘʨʪʳ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʦʙʦʟʥʘ-

ʯʠʪʴ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʙʦʩʥʦ-

ʚʘʪʴ ʨʦʣʴ ʜʣʷ ʙʫʜʫʱʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘ, ʧʦʜʢʨʝʧʠʚ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʘʩʯʝʪʘʤʠ. 

ʉʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʥʘ ʩʝʚʝʨʝ ɸʨ-

ʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʭʨʘʥʠʪʴ 

ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʘʣʦʥʘʨʫʰʝʥʥʳʭ 

ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯ ʢ 

ʩʪʘʙʠʣʴʥʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘ. 

ʇʦʜʦʙʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʥʦ ʫʚʝʣʠʯʝʥ-

ʥʘʷ ʜʦ ʤʘʩʰʪʘʙʦʚ ʈʦʩʩʠʠ ʤʦʛʣʘ ʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʦʩʥʦʚʫ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʇʘʥ-ɸʨʢʪʠʯʝʩʢʦʡ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʝʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʚʝʜʸʪʩʷ ʚ ɽʚ-

ʨʦʧʝ ʩ ʢʦʥʮʘ ʍʍ ʚʝʢʘ.  
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ɸʥʥʦʪʘʮʠʷ.  

ɿʝʤʣʷ - ʵʪʦ ʦʩʦʙʳʡ ʚʠʜ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʘʚʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʢʦʪʦʨʳʤ ʟʘʢʨʝʧʣʝʥʳ ʚ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʝ, ʦʜʥʘʢʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚʦʟʥʠʢʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʩʬʝʨʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʠ ʪʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʰʠʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʡ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝ-

ʪʘ ʟʝʤʣʠ ʚ ʢʘʯʝʩʪʚʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

Abstract.  

Land is a special type of real estate, the legal relations with which are enshrined in the legislation, but at 

the present stage there are various problems in the sphere of regulating the state registration of land. This arti-

cle discusses the issues and difficulties that have arisen as a result of changes in Russian legislation in the field 

of regulating state land registration as real estate. 

 

Keywords: real estate, land, state real estate cadastre, real estate rights. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʜʚʠʞʠʤʦʩʪʴ, ʟʝʤʣʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʘʚʘ ʥʘ ʥʝ-

ʜʚʠʞʠʤʦʩʪʴ. 

 

ʅʘʰʘ ʩʪʨʘʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʫʩʪʦʡʯʠʚʳʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ 

ʙʝʟ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʠ ʜʨʫʛʦʡ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ ʠ ʛʨʘʞʜʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫ-

ʝʪ ʤʥʦʛʦ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʝʘʣʠʟʘ-

ʮʠʠ ʠ ʜʦʩʪʠʞʝʥʠʶ ʵʪʦʡ ʮʝʣʠ. 

ɺʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʷʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʦʧʨʝ-

ʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚ-

ʥʝʡ ʨʝʝʩʪʨʦʚ ʠ ʢʘʜʘʩʪʨʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʧʨʠʚʦʜʠʪ ʢ ʦʬʦʨʤ-

ʣʝʥʠʶ ʜʦʢʫʤʝʥʪʦʚ, ʫʚʝʣʠʯʝʥʠʶ ʚʟʷʪʦʯʥʠʯʝʩʪʚʘ ʠ 

ʧʦʪʝʨʝ ʚʨʝʤʝʥʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. 
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ʗ ʩʯʠʪʘʶ, ʯʪʦ ʝʜʠʥʩʪʚʦ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʝʣʴ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʈʌ ʩʣʫʞʠʪ ʧʨʦʚʝʨʝʥʥʳʤ ʚʨʝʤʝʥʝʤ ʧʨʠʥʮʠ-

ʧʦʤ. 

ʅʝʦʙʭʦʜʠʤ ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴ-

ʥʳʡ ʢʘʜʘʩʪʨ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʨʝʘʣʠʟʘʮʠʶ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʈʦʩʩʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʟʝʤʝʣʴʥʳʡ ʢʘ-

ʜʘʩʪʨ, ʪʘʢ ʢʘʢ ʦʥ ʛʣʫʙʦʢʦ ʥʝʩʦʚʝʨʰʝʥʝʥ. 

ʀʟʤʝʥʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʌɿ ʦʪ 21.07.1997 ˉ 

122-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ 

ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ ʠ ʩʜʝʣʦʢ ʩ ʥʠʤè [3] ʠ ʦʪ 

24.07.2007 ˉ 221-ʌɿ "ʆ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ" [4] ʥʘʮʝʣʝʥʳ ʥʘ ʦʙʲʝʜʠʥʝʥʠʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʨʘʤʢʘʭ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘ-

ʬʠʠ, ʯʪʦ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʚ ʧʨʦ-

ʙʣʝʤʘʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʘʚʘʡʪʝ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʳ, ʢʦʪʦ-

ʨʳʝ ʥʝ ʩʪʦʣʴ ʛʣʦʙʘʣʴʥʳ, ʥʦ ʠʤʝʶʪ ʤʝʩʪʦ ʜʣʷ ʧʨʘʢ-

ʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ 

ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʪʧʨʘʚʢʝ ʜʦʢʫʤʝʥʪʦʚ ʧʦ 

ʧʦʯʪʝ - ʵʪʦ ʧʨʦʙʣʝʤʘ ʟʘʚʝʨʝʥʠʷ ʢʦʧʠʡ ʜʦʢʫʤʝʥʪʦʚ, 

ʙʝʟ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʘ ʨʝʛʠʩʪʨʘʮʠʷ. 

ʂʦʧʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʜʝʣʝ, ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʚʝʨʝʥʳ ʥʦʪʘʨʠʫʩʦʤ. ʀʣʠ ʩʦʪʨʫʜʥʠʢ ʦʨʛʘʥʘ, 

ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʘʚʘ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ (ʦʙʦʩʦʙʣʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ), ʜʝʣʘʝʪ ʥʘʜʧʠʩʴ ʦʙ ʠʭ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʦʨʠʛʠʥʘʣʘʤ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʢʘʟʘʥʠʝʤ ʜʘʪ, 

ʠʤʝʥʠ ʣʠʮʘ, ʢʦʪʦʨʳʡ ʩʜʝʣʘʣ ʟʘʧʠʩʴ, ʘ ʪʘʢʞʝ ʟʘʷʚʠ-

ʪʝʣʷ. ʕʪʦ ʪʘʢʞʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʚʝ-

ʨʝʥʦ ʧʦʜʧʠʩʷʤʠ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʩʦʪʨʫʜʥʠʢʘ 

ʦʨʛʘʥʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʧʨʦʮʝʜʫʨʫ ʨʝʛʠʩʪʨʘʮʠʠ 

(ʦʙʦʩʦʙʣʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʦʨʛʘʥʘ), ʠ ʟʘʷʚʠʪʝʣʷ [7, c. 160]. 

ʃʠʮʦ, ʧʦʜʘʚʰʝʝ ʜʦʢʫʤʝʥʪʳ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʦʨʠʛʠʥʘʣʳ ʠ ʢʦʧʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʟʘʚʝʨʝʥʳ ʥʦʪʘʨʠʘʣʴʥʦ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʪʴʝʡ 77 ʆʩʥʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʥʦʪʘʨʠʫʩʝ 

[5], ʥʦʪʘʨʠʫʩ ʫʜʦʩʪʦʚʝʨʷʝʪ ʧʦʜʣʠʥʥʦʩʪʴ ʢʦʧʠʡ ʠ 

ʚʳʧʠʩʦʢ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʜʘʥʥʳʝ ʜʦʢʫʤʝʥ-

ʪʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʨʛʘʥʦʚ ʢʘʜʘʩʪʨʦʚʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʨʛʘʥʦʚ, ʨʝʛʠ-

ʩʪʨʠʨʫʶʱʠʭ ʧʨʘʚʘ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ, ʚʩʝ 

ʝʱʝ ʥʝʩʦʚʝʨʰʝʥʥʘ [9, c. 116]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 7 ʩʪ. 25.2 ʌɿ ˉ 122 [3], 

ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ, ʝʩʣʠ 

ʜʘʥʥʦʝ ʧʨʘʚʦ ʧʝʨʝʜʘʥʦ ʧʦ ʥʘʩʣʝʜʩʪʚʫ (ʦʪ ʨʦʜʠʪʝ-

ʣʝʡ) ʠʣʠ ʧʦ ʠʥʳʤ ʦʩʥʦʚʘʥʠʷʤ, ʥʘ ʟʜʘʥʠʝ, ʜʦʤ 

(ʩʪʨʦʝʥʠʝ) ʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʵʪʦʤ ʩʘʡʪʝ, ʧʨʦʠʩʭʦʜʠʪ, ʧʨʠ ʧʦʜʘʯʝ ʩʣʝʜʫʶʱʠʭ 

ʜʦʢʫʤʝʥʪʦʚ: 

- ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʨʘʚʝ ʥʘ ʥʘʩʣʝʜʩʪʚʦ ʠʣʠ 

ʜʨʫʛʦʡ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʜʦʢʫʤʝʥʪ; 

- ʣʶʙʦʡ ʜʦʢʫʤʝʥʪ ʠʟ ʧʝʨʝʯʥʷ ʜʦʢʫʤʝʥʪʦʚ, ʩʦ-

ʛʣʘʩʥʦ ʧ. 2 ʩʪ. 25.2 ʌɿ ˉ 122 [3], ʫʩʪʘʥʘʚʣʠʚʘʶ-

ʱʝʛʦ ʠʣʠ ʫʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʧʨʘʚʘ ʛʨʘʞʜʘʥʠʥʘ - 

ʣʶʙʦʛʦ ʙʳʚʰʝʛʦ ʩʦʙʩʪʚʝʥʥʠʢʘ ʫʢʘʟʘʥʥʦʛʦ ʟʜʘʥʠʷ 

(ʩʦʦʨʫʞʝʥʠʷ) ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʵʪʦʤ ʟʝʤʝʣʴʥʦʤ 

ʫʯʘʩʪʢʝ. 

ɽʩʣʠ ʛʨʘʞʜʘʥʠʥ ʧʨʠʦʙʨʝʣ ʜʦʤ ʩ ʟʝʤʝʣʴʥʳʤ 

ʫʯʘʩʪʢʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʦʣʞʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʦʨʛʘʥʘʭ, ʠ ʧʨʠʥʠʤʘʝʪ 

ʨʝʰʝʥʠʝ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ ʥʘ ʜʨʫʛʦʡ ʧʨʠʣʝʛʘ-

ʶʱʠʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠ-

ʣʘʤʠ ʩʪ. 25.2 ʌɿ ˉ 122 [3], ʝʤʫ ʧʨʠʜʝʪʩʷ ʩʪʦʣʢ-

ʥʫʪʴʩʷ ʩ ʦʛʨʦʤʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʫʶ ʪʨʫʜʥʦ 

ʨʝʰʠʪʴ. ɽʤʫ ʥʫʞʥʦ ʙʫʜʝʪ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦ-

ʨʷʜʢʝ ʚʦʩʩʪʘʥʦʚʠʪʴ ʦʨʠʛʠʥʘʣ ʜʦʢʫʤʝʥʪʘ, ʧʨʝʜʦ-

ʩʪʘʚʠʚ ʝʛʦ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʥʦʪʘʨʠʫʩʫ, ʛʜʝ ʝʩʪʴ ʘʨʭʠʚ 

ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʜʘʥʳ ʠ ʟʘʚʝʨʝʥʳ, ʥʘ 

ʧʨʘʢʪʠʢʝ, ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʜʫʙʣʠʢʘʪʳ ʠʣʠ ʢʦʧʠʶ, ʢʘʢ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʪʘ-

ʪʴʝʡ 5 ʆʩʥʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʦ ʥʦʪʘʨʠʫʩʝ [5]. ɼʦʢʫʤʝʥʪʳ ʦʙ ʫʞʝ ʩʦʚʝʨ-

ʰʝʥʥʳʭ ʥʦʪʘʨʠʘʣʴʥʳʭ ʜʝʡʩʪʚʠʷʭ ʚʳʜʘʶʪʩʷ ʧʦ 

ʧʨʘʚʫ ʪʦʣʴʢʦ ʫʯʘʩʪʚʫʶʱʠʤ ʣʠʮʘʤ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʌʝʜʝʨʘʣʴʥʘʷ 

ʥʦʪʘʨʠʘʣʴʥʘʷ ʧʘʣʘʪʘ ʠ ʈʦʩʨʝʝʩʪʨ ʧʦʜʧʠʩʘʣʠ 

cʦʛʣʘʰʝʥʠʝ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ ʌʝʜʝʨʘʣʴʥʦʡ 

ʩʣʫʞʙʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʥʦʪʘʨʠʘʣʴʥʦʡ ʧʘʣʘʪʦʡ 

[6]. 

ʋ ʥʦʪʘʨʠʫʩʘ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚ 5 

ʨʘʙʦʯʠʭ ʜʥʝʡ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥ ʧʨʠʥʠʤʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʬʘʢʪʫ ʥʦʪʘʨʠʘʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 

ʦʪʧʨʘʚʣʝʥʥʦʡ ʢʦʧʠʠ ʜʦʢʫʤʝʥʪʘ ʜʦʢʫʤʝʥʪʫ, ʢʦʪʦ-

ʨʳʡ ʭʨʘʥʠʪʩʷ ʚ ʜʝʣʝ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʨʝʛʠʩʪʨʘʪʦʨʫ ʧʨʦʱʝ ʫʚʝʜʦʤʠʪʴ 

ʟʘʷʚʠʪʝʣʷ ʦʙ ʦʪʢʘʟʝ ʚ ʨʝʛʠʩʪʨʘʮʠʠ, ʯʝʤ ʦʪʧʨʘʚʠʪʴ 

ʟʘʧʨʦʩ ʥʦʪʘʨʠʫʩʫ, ʧʦʵʪʦʤʫ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʫʭʦ-

ʜʠʪ ʥʘ ʦʪʩʣʝʞʠʚʘʥʠʝ ʟʘʧʨʦʩʘ ʠ ʦʬʦʨʤʣʝʥʠʝ ʜʦʢʫ-

ʤʝʥʪʦʚ. ʏʝʣʦʚʝʢ ʜʦʣʞʝʥ ʙʫʜʝʪ ʟʘʱʠʱʘʪʴ ʩʚʦʠ 

ʧʨʘʚʘ ʧʨʠ ʧʦʜʘʯʝ ʠʩʢʘ ʚ ʩʫʜʝ, ʢʦʪʦʨʳʡ ʧʦʪʨʝʙʫʝʪ 

ʦʪ ʛʨʘʞʜʘʥʠʥʘ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʜʝʥʴʛʠ ʥʘ ʶʨʠʜʠ-

ʯʝʩʢʫʶ ʧʦʤʦʱʴ ʘʜʚʦʢʘʪʘ ʠʣʠ ʘʜʚʦʢʘʪʘ [8, c. 159]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʘ ʀʥʪʝʨʥʝʪ-

ʩʣʫʞʙʘ ʦʙʨʘʱʝʥʠʷ ʛʨʘʞʜʘʥ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʳ ʧʦ ʚʦʧʨʦʩʘʤ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʥʘ ʥʝʜʚʠ-

ʞʠʤʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʟʝʤʣʝʡ (ʧʦʨʪʘʣ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ). ɽʩʪʴ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ - 

ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʠ ʜʦʢʫʤʝʥʪʦʚ. 

ʇʨʠ ʧʦʜʘʯʝ ʟʘʷʚʢʠ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ - ʧʦ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠʣʠ ʯʝʨʝʟ ʩʘʡʪ ï ʟʘʷʚʣʝʥʠʝ ʦʪʧʨʘʚ-

ʣʷʝʪ ʥʘʧʨʷʤʫʶ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨʛʘʥ, ʢʦʪʦʨʳʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʅʦ ʝʩʪʴ ʪʨʫʜʥʦʩʪʠ, 

ʩʚʷʟʘʥʥʳʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʩ ʥʦʚʦʚʚʝʜʝʥʠʝʤ, ʢʘʩʘʶʱʝʛʦʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ, 

ʯʪʦ ʧʨʠ ʥʝʛʨʘʤʦʪʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʨʝʜʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʥʝʦʭʦʪʥʦ ʠʟʫʯʘʶʱʝʛʦ ʥʦʚʦʚʚʝʜʝʥʠʷ, 

ʙʦʷʪʩʷ ʠʭ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʧʦʞʠʣʦʤ ʥʘʩʝʣʝʥʠʠ, 

ʢʦʪʦʨʦʝ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʥʝ-

ʪʦʤ ʠ ʜʨʫʛʠʤʠ ʛʘʜʞʝʪʘʤʠ ʚ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡ-

ʩʪʚʝ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʥʦʚʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʚ ʩʚʷ-

ʟʠ ʩ ʨʝʘʣʴʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʮʠ-

ʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʩʣʫʛ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʪʨʝʙʫʶʪ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʠʭ ʨʝʘ-

ʣʠʟʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ. 

ʅʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ ʦ ʙʦʣʴʰʦʡ ʨʦʣʠ ʧʨʘʚʦʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʚ ʧʨʦ-

ʮʝʩʩʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʜʦʧʦʣʥʝʥʠʡ ʚʦʟʥʠʢʘ-

ʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʚʳʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ:  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʥʘʯʝʥʠʠ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʜʣʷ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʝʪʝʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʨʘ-

ʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ɻʀʉ-ʩʠʩʪʝʤʘ 3D-ʢʘʜʘʩʪʨʘ ʚ ʢʦʥ-

ʪʝʢʩʪʝ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʲʝʢʪʘʤ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʤʠʤʦ ʵʪʦʛʦ ʚ ʨʘʙʦʪʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʨʝʜʘ. 

Abstract:  

This article presents information on the importance of three-dimensional space for modeling and analysis 

of data in the field of urban space management for the development of the system of rational use of land re-

sources and networks of engineering and technical support. The paper presents a list of requirements to be met 

by the GIS-system 3D-cadastre in the context of the functions performed, as well as ways of representing the 

engineering infrastructure. The article describes the necessary instrumental functionality of geographic infor-
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mation system 3D-modeling data to visualize the spatial location of utilities in relation to capital construction 

projects, in addition, the paper presents the main technical parameters that must meet the developed environ-

ment. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3D-ʢʘʜʘʩʪʨ; ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ; ʩʝʪʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

Key words: 3D-cadastre; geoinformation system; networks of engineering and technical support; modeling 

of underground space. 

 

ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴ-

ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘʯ 

ʷʚʣʷʝʪʩʷ ʨʘʟʫʤʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʘʚ ʠ ʦʛʨʘʥʠ-

ʯʝʥʠʡ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ ʝʜʠʥʦʛʦ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ), ʢʦ-

ʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʟʘʜʘʝʪ ʪʝʥʜʝʥʮʠʠ ʧʝʨʝ-

ʭʦʜʘ ʦʪ 2D ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥ-

ʥʳʭ ʢ 3D. ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʧʨʦʙʣʝʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠ-

ʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʟʜʘʚʘʝʤʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ [12]. 

ʌʝʜʝʨʘʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʘʷ ʩʠʩʪʝʤʘ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ (ʌɻʀʉ ɽɻʈʅ) ʦʩʥʦʚʘʥʘ ʥʘ ʜʚʫʤʝʨ-

ʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʪʦ ʝʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʦʧʠʩʘʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʫʯʠʪʳʚʘʝʪ ʪʦʣʴʢʦ ʜʚʝ ʢʦʦʨʜʠʥʘʪʳ, ʜʘʞʝ ʝʩʣʠ 

ʩʚʦʡʩʪʚʘ ʠʤʝʶʪ ʪʨʠ ʠʟʤʝʨʝʥʠʷ, ʧʦʵʪʦʤʫ ʪʘʢʦʝ 

ʦʪʦʙʨʘʞʝʥʠʝ ʥʝ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʨʝʘʣʴʥʦʩʪʴ [12].  

ɺʚʝʜʝʥʠʝ 3D-ʢʘʜʘʩʪʨʘ ʧʦʟʚʦʣʠʪ ʧʨʝʦʜʦʣʝʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʥʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʢʘʢ ʪʨʝʭʤʝʨʥʳʡ ʢʘʜʘʩʪʨ ʩʧʦʩʦ-

ʙʝʥ ʭʨʘʥʠʪʴ, ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ, ʟʘʧʨʘʰʠʚʘʪʴ, ʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ, ʦʙʥʦʚʣʷʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʵʪʦʤʫ ʛʣʘʚʥʳʤʠ ʟʘʜʘ-

ʯʘʤʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦ-
ʜʝʨʞʘʥʠʶ 3D-ʢʘʜʘʩʪʨʘ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

¶ ʦʙʦʙʱʠʪʴ ʦʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ ʠ ʧʨʦʙʣʝ-
ʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪ-

ʢʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

¶ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʠʟʫʘ-
ʣʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɺ ʤʠʨʝ ʩʣʦʞʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʦʥʠʤʘʥʠʷ 

ʧʨʠʥʮʠʧʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ɽɻʈʅ. ʆʜʥʦ-

ʟʥʘʯʥʦ, ʚʩʝ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ 3D-ʢʘʜʘʩʪʨ 

ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠ ʘʪʨʠʙʫ-

ʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚʤʝʩʪʝ ʩ ʪʦʧʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʪʥʦʰʝʥʠʷʤʠ [6, 11]. 

ʉʦʟʜʘʚʘʝʤʘʷ ʩʠʩʪʝʤʘ 3D ʢʘʜʘʩʪʨʘ ʜʦʣʞʥʘ ʦʪ-

ʚʝʯʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ:  

¶ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʪʝʭʥʠʯʝʩʢʠʡ 

ʘʩʧʝʢʪ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ; 

¶ ʧʦʣʝʟʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ, ʚʳʧʦʣʥʷʝʪ ʣʠ ʩʦ-
ʟʜʘʚʘʝʤʳʡ ʧʨʦʜʫʢʪ ʪʨʝʙʫʶʱʠʝʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʟʘʜʘʯʠ, ʧʨʠ ʵʪʦʤ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʤʦ-

ʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʣʝʟʥʦʩʪʴ; 

¶ ʧʨʠʝʤʣʝʤʦʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʘʩʧʝʢʪʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʛʣʘʚʥʳʡ ʚʦ-

ʧʨʦʩ ï ʦʪʚʝʯʘʝʪ ʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ 

ʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʘʤ [1, 2]. 

ʉʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 3D-ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʯʝ-

ʩʪʚʝ ʧʨʠʤʝʨʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʨʝʜʘ WebGL, ʪʘʢ ʢʘʢ 

ʦʥʘ ʠʤʝʝʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, 

ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʣʘʪʬʦʨʤʳ [1, 5]. 

ɸʨʭʠʪʝʢʪʫʨʘ WebGL ʠʤʝʝʪ ʪʨʠ ʨʘʟʜʝʣʘ: ʫʨʦ-

ʚʝʥʴ ʜʘʥʥʳʭ, ʫʨʦʚʝʥʴ ʧʨʠʣʦʞʝʥʠʷ ʠ ʫʨʦʚʝʥʴ ʢʣʠ-

ʝʥʪʘ. ʋʨʦʚʝʥʴ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 3D-ʤʦʜʝʣʠ, 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʫʶ ʠ ʘʪʨʠʙʫʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʋʨʦʚʝʥʴ ʧʨʠ-

ʣʦʞʝʥʠʷ ʦʪʚʝʯʘʝʪ ʟʘ ʧʫʙʣʠʢʘʮʠʶ ʪʨʝʭʤʝʨʥʳʭ ʢʘ-

ʜʘʩʪʨʦʚʳʭ ʜʘʥʥʳʭ. ʂʣʠʝʥʪʩʢʠʡ ʫʨʦʚʝʥʴ ʚʠʟʫʘʣʠ-

ʟʠʨʫʝʪ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʫʨʦʚʥʷ ʜʘʥʥʳʭ ʚ 

ʛʨʘʬʠʯʝʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ ʧʦʣʴʟʦʚʘʪʝʣʷ [5]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ (GUI), ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ: WebGL, HTML 5, JavaScript, Google 

Map ʠ CSS. ʊʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʚʳʩʪʫʧʘʝʪ ʢʘʨʪʘ Google, ʘ HTML ʠ CSS 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʥʘʩʪʨʘʠʚʘʝʤʳʤʠ ʬʨʝʡʤʘʤʠ, 

ʢʥʦʧʢʘʤʠ ʠ ʚʢʣʘʜʢʘʤʠ [2, 3, 8]. 

ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʨʘʙʦʪʳ, ʪʨʝʙʫʶʱʠʝ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʩʦʩʪʦʷʪ ʠʟ:   

¶ ʠʥʩʪʨʫʤʝʥʪ çʀʜʝʥʪʠʬʠʢʘʮʠʷè ʠʟʚʣʝʢʘʝʪ ʠ 
ʦʪʦʙʨʘʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʚʢʣʶʯʝʥʥʫʶ ʚ ʢʘʞʜʳʡ 

ʦʙʝ̡ʢʪ ʩʮʝʥʳ. ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʴʶ ʧʦ ʦʙʲʝʢʪʘʤ 

ʩʮʝʥʳ ʧʦʣʦʞʝʥʠʝ 2D-ʤʳʰʠ ʧʝʨʝʚʦʜʠʪʩʷ ʚ 3D ʧʫ-

ʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʛʣʫʙʠʥʳ ʢ ʢʦʦʨʜʠʥʘʪʝ 2D-ʤʳʰʠ 

ʥʘ ʵʢʨʘʥʝ. ʠʥʩʪʨʫʤʝʥʪ çʀʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʝè 

ʩʣʫʞʠʪ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʚ 3D-ʤʦʜʝʣʠ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ 3D-ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 

ʥʘʙʦʨʘ ʢʦʦʨʜʠʥʘʪ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʨʝʭʤʝʨʥʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʠ ʨʠʩʫʝʪʩʷ ʣʠʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʘʷ, ʛʜʝ 

ʥʘʭʦʜʠʪʩʷ ʠʟʤʝʨʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; 

¶ ʠʥʩʪʨʫʤʝʥʪ çʇʦʠʩʢè ʨʘʙʦʪʘʝʪ ʩʦ ʟʥʘʯʝʥʠ-
ʷʤʠ ʘʪʨʠʙʫʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʚʚʦʜʘ ʟʘʧʨʦ-

ʩʘ ʚ ʧʦʣʝ ʧʦʠʩʢʘ, ʦʙʲʝʢʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʵʪʦʪ ʘʪ-

ʨʠʙʫʪ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʠ ʚʳʜʝʣʷʶʪʩʷ [8, 9].  

ʋʧʨʘʚʣʝʥʠʝ ʩʣʦʷʤʠ ʠ ʦʙʲʝʢʪʘʤʠ ʩʪʨʦʠʪʩʷ ʥʘ 

ʠʭ ʚʠʜʠʤʦʩʪʠ. ɺ ʨʘʙʦʯʝʤ ʠʥʪʝʨʬʝʡʩʝ ʩʦʜʝʨʞʘʪʩʷ 

ʥʘʙʦʨʳ ʩʧʠʩʢʦʚ (ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʧʨʘʚʦʚʳʤʠ ʧʘ-

ʨʘʤʝʪʨʘʤʠ), ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʠʜʠʤʦʩʪʴʶ ʦʙʲʝʢʪʘ. ɺ ʜʦʧʦʣ-

ʥʝʥʠʝ ʢ ʦʙʲʝʢʪʘʤ ʥʘ ʩʮʝʥʫ ʪʘʢʞʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ 

ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ [2, 

9]. 

ʆʙʦʙʱʘʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ, ʤʦʞʥʦ ʩ ʫʚʝ-

ʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʙʫʜʝʪ 

ʚʘʞʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʦʜ-

ʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 3D ʬʦʨʤʘʪʘ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʯʥʦʛʦ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʪʨʝʭ ʠʟʤʝʨʝʥʠʷʭ, 
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ʦʮʝʥʢʝ ʩʣʦʞʥʦʩʪʠ ʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʝʪʝʡ. ʕʪʦ ʚʥʝʩʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ  ʫʧʨʦʱʝ-

ʥʠʝ ʧʨʦʮʝʜʫʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʷ-

ʤʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʪʘʢ ʢʘʢ ʧʨʠ ʨʝ-

ʤʦʥʪʝ ʙʫʜʝʪ ʠʟʚʝʩʪʥʦ ʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛ ʜʨʫʛʘ [4, 7, 10].  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʥʮʠʘʣ ʧʝʨʝʜʦʚʳʭ 3D ʤʦʜʝ-

ʣʝʡ, ʠʭ ʩʦʟʜʘʥʠʝ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʨʘʙʦʪʳ ʩ ʚʣʘ-

ʜʝʣʴʮʘʤʠ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʠʟ 

ʥʠʭ ʚʝʜʫʪ ʟʘʧʠʩʠ ʩ ʫʢʘʟʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʫʪʝʤ ʩʩʳʣʢʠ ʥʘ ʢʘʢʦʡ-

ʣʠʙʦ ʦʙʲʝʢʪ ʠʣʠ ʦʨʠʝʥʪʠʨ, ʥʘʧʨʠʤʝʨ, ʫʛʦʣ ʜʦʤʘ, 

ʠʣʠ ʦʪʤʝʪʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʫʱʝʩʪʚʫʶʱʝʝ 2D ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʞʝʥʝʨ-

ʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʟʘʪʨʫʜʥʷʝʪ  ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʣʘʥʳ ʩʭʝʤʘʪʠʯʥʦ ʚʠʟʫʘʣʠʟʠʨʫʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʣʫʙʠʥʝ, ʜʠʘʤʝʪ-

ʨʝ, ʫʢʣʦʥʝ ʠ ʛʝʦʤʝʪʨʠʠ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ, ʠʟ-ʟʘ ʥʝʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʦʜʟʝʤʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ, ʧʨʦʠʩʭʦ-

ʜʷʪ ʦʰʠʙʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ  ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʦʙʲʝʢʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʩʠ-

ʩʪʝʤʝ 3D-ʢʘʜʘʩʪʨʘ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ: 

1. ʅʘʣʠʯʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʥʘʚʠʛʘʮʠʠ, ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ, ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʷʤʠ ʠ 

ʦʙʲʝʢʪʘʤʠ, ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ ʧʦ ʨʘʟʣʠʯʥʦʡ ʘʪʨʠʙʫ-

ʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʨʘʩ-

ʩʪʦʷʥʠʡ (ʜʣʠʥʘ, ʧʣʦʱʘʜʴ, ʧʝʨʠʤʝʪʨ). 

2. ɺʠʟʫʘʣʠʟʘʮʠʷ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʠʶ 3D PDF. 

3. ʇʨʦʩʤʦʪʨ ʦʙʲʝʢʪʦʚ ʩ ʨʘʟʣʠʯʥʳʭ ʨʘʢʫʨʩʦʚ. 

4. ʇʨʦʩʤʦʪʨ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

5. ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʧʣʘʪʬʦʨʤʳ ʦʪ ʩʪʦʨʦʥʥʠʭ 
ʧʨʦʛʨʘʤʤ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

6. ɺʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ 
ʩʪʠʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʘʪʨʠʙʫʪʦʚ. 

7. ʈʘʙʦʪʘ ʥʘ ʚʝʙ-ʨʝʩʫʨʩʝ (ʩ ʧʦʜʜʝʨʞʢʦʡ ʤʦ-

ʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ). 

8. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʦʙʲʝʢʪʘ ʚ ʧʦʧʝ-
ʨʝʯʥʦʤ ʩʝʯʝʥʠʠ. 

ɽʩʣʠ ʦʙʦʙʱʠʪʴ ʧʨʠʚʝʜʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʪʦ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʩʪʳʤ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷʤʠ ʜʣʷ ʟʘʧʨʦʩʘ, ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʠ ʧʨʘʚ ʚ 3D-ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. 
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CONTRAST AS A COMPOSITIONAL -SPEECH RECEPTION THE DEVELOPMENT OF THE 

CONVERSATION IN THE "OBSERVER" (TV CHANNEL "RUSSIA -CULTUREè) 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚʝʜʫʱʝʛʦ ɸ. ʄʘʢʩʠʤʦʚʘ ʩ ʩʦʙʝʩʝʜʥʠ-

ʢʘʤʠ ʚ ʧʝʨʝʜʘʯʝ çʅʘʙʣʶʜʘʪʝʣʴè (ʪʝʣʝʢʘʥʘʣ çʈʦʩʩʠʷ ï ʂʫʣʴʪʫʨʘè). ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ 

ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʙʝʩʝʜʳ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʞʘʥʨʘ ʚ ʨʷʜʫ ʜʨʫʛʠʭ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʢʦʤʤʫ-

ʥʠʢʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ. ʆʪʤʝʯʘʝʪʩʷ ʢʦʦʧʝʨʘʪʠʚʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʝʣʝʚʝʜʫʱʝʛʦ, ʠʩʢʣʶʯʘʶʱʘʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʢʦʥʬʨʦʥʪʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʟʚʠʪʠʷ ʜʠʘʣʦʛʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʦʩʦʙʘʷ ʨʦʣʴ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʨʝʯʝʚʦʛʦ 

ʧʨʠʝʤʘ ʢʦʥʪʨʘʩʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ɸ. ʄʘʢʩʠʤʦʚʫ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʜʠʥʘʤʠʢʫ ʙʝʩʝʜʳ, ʦʩʪʘʚʘ-

ʷʩʴ ʚ ʨʘʤʢʘʭ ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ.  

Abstract 

The Article is devoted to the peculiarities of the organization of communication between the presenter A. 

Maximov and the interlocutors in the program "Observer" (TV channel "Russia ï Culture"). The main features 

of the television conversation as an independent genre among others, the basis of which is the communicative 

process, are considered. Cooperative celebrated the installation of the anchor, excluding the use confrontative 

ways to develop dialogue. The special role of compositional and speech reception of contrast allowing A. 

Maksimov to develop the necessary momentum of the conversation, remaining in the framework of cooperative 

orientation. 
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Key words: television conversation, polylogue, a dialogue, Andrei Maximov, a co-op setting, contrast, antithe-

sis. 

 

ʊʝʣʝʚʠʟʠʦʥʥʘʷ ʙʝʩʝʜʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ 

ʚ ʨʷʜʫ ʞʘʥʨʦʚ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʝ ʦʙʱʝʥʠʝ ʚ ʩʪʫʜʠʠ (ʪʘʢʠʭ, ʢʘʢ ʠʥʪʝʨ-

ʚʴʶ, ʜʠʩʢʫʩʩʠʷ ʠ ʪʦʢ-ʰʦʫ). ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 

ʧʨʠʟʥʘʢʦʚ ʙʝʩʝʜʳ, ʚʝʜʫʱʝʡ ʩʚʦʶ ʨʦʜʦʩʣʦʚʥʫʶ ʦʪ 

ʠʥʪʝʨʚʴʶ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʤʝ-

ʯʘʶʪ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʞʫʨʥʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʥʘʨʷʜʫ 

ʩ ʦʩʪʘʣʴʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʘʟʛʦʚʦʨʘ ʬʦʨʤʠʨʫʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʝʨʝʜʘʯʠ [4].  

ɺ ʦʩʥʦʚʝ ʨʝʯʝʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʝʜʳ ʣʝʞʠʪ 

ʧʦʣʠʣʦʛ ʢʘʢ ʪʠʧ ʨʝʯʠ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ 

ʊ.ɻ. ɺʠʥʦʢʫʨ, ʢʦʣʠʯʝʩʪʚʦ ʛʦʚʦʨʷʱʠʭ ʥʝ ʷʚʣʷʝʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʤ ʧʨʠʟʥʘʢʦʤ ʚ ʦʧʧʦʟʠʮʠʠ 

çʜʠʘʣʦʛ ï ʧʦʣʠʣʦʛè [10, ʩ. 351]. ʇʦʣʠʣʦʛ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʜʠʘʣʦʛ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʬʦʨʤʫ ʨʝʯʠ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʤʝʥʘ ʚʳʩʢʘʟʳʚʘʥʠʷ-

ʤʠ-ʨʝʧʣʠʢʘʤʠè [10, ʩ. 119]. ʆʜʥʘʢʦ ʚ ʧʦʣʠʣʦʛʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʩʤʳʩʣʦʚʳʝ ʩʚʷʟʠ ʩʣʘʙʝʝ, ʯʝʤ ʚ ʜʠʘʣʦ-

ʛʝ, ʘ ʦʙʱʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʧʦʥʪʘʥʥʳʤ, ʩʠʪʫ-

ʘʪʠʚʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʠʩʢʫʩʩʠʠ ʢʘʢ ʞʘʥʨʘ, ʚ ʙʝʩʝʜʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʢʘ ʥʘ ʥʘʤʝʨʝʥʥʦʝ ʩʪʦʣʢʥʦʚʝ-

ʥʠʝ ʚ ʩʪʫʜʠʠ ʥʦʩʠʪʝʣʝʡ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. ɹʝ-

ʩʝʜʘ ï ʵʪʦ ʚʩʝʛʜʘ ʨʘʟʛʦʚʦʨ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʦʙʤʝʥʠʚʘʶʱʠʭʩʷ ʤʥʝʥʠʷʤʠ, ʜʦ-

ʧʦʣʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ. ɹʝʩʝʜʘ ʦʪʣʠʯʘʝʪʩʷ ʠ ʦʪ 

ʪʘʢʦʛʦ ʟʨʝʣʠʱʥʦʛʦ ʞʘʥʨʘ, ʢʘʢ ʪʦʢ-ʰʦʫ ʦʪʩʫʪʩʪʚʠ-

ʝʤ ʠʛʨʦʚʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ, ʧʦ ʤʳʩʣʠ ɸ.ɸ. 

ʂʥʷʟʝʚʘ, çʧʦʣʠʬʦʥʠʯʝʩʢʦʝ ʚʠʜʝʥʠʝ ʧʨʝʜʤʝʪʘ ʦʙ-

ʩʫʞʜʝʥʠʷ ʧʦʚʳʰʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʦʩʚʝʱʝ-

ʥʠʷè [4]. ʉ.ʅ. ʀʣʴʯʝʥʢʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʦʙʩʫʞʜʘʝʤʳʭ ʧʨʦ-

ʙʣʝʤ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʫʯʘʩʪʥʠʢʦʚ ʨʘʟʛʦʚʦʨʘ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [3].  

ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʙʨʘʟʮʦʚʳʤ ʢʘʯʝʩʪʚʦʤ ʪʝ-

ʣʝʚʠʟʠʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʣʘʜʘʝʪ 

ʧʝʨʝʜʘʯʘ çʅʘʙʣʶʜʘʪʝʣʴè ʪʝʣʝʢʘʥʘʣʘ çʈʦʩʩʠʷ ï 

ʂʫʣʴʪʫʨʘè, 70 ʚʳʧʫʩʢʦʚ ʢʦʪʦʨʦʡ ʧʦʩʣʫʞʠʣʠ ʤʘʪʝ-

ʨʠʘʣʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʧʦʚʦʜʦʤ ʧʨʦʛʨʘʤʤʳ ʩʪʘʥʦʚʷʪʩʷ ʟʥʘʯʠʤʳʝ ʩʦʙʳʪʠʷ 

ʚ ʢʫʣʴʪʫʨʥʦʡ ʠ ʥʘʫʯʥʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʧʝʨʝʜʘʯʠ ʷʚʣʷʝʪʩʷ ʧʠʩʘ-

ʪʝʣʴ ʠ ʧʫʙʣʠʮʠʩʪ ɸʥʜʨʝʡ ʄʘʢʩʠʤʦʚ, ʨʝʯʝʚʦʝ ʧʦ-

ʚʝʜʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʫʩʧʝʰʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʧʝʨʝʜʘʯʝ çʅʘʙʣʶʜʘ-
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ʪʝʣʴè, ʩʪʘʥʦʚʠʪʩʷ ʢʦʦʧʝʨʘʪʠʚʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚʝʜʫ-

ʱʝʛʦ, ʝʛʦ ʛʦʪʦʚʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨ ʘʜʨʝʩʘʪʘ, 

ʪʦ ʝʩʪʴ ʝʛʦ ʠʥʪʝʨʝʩʳ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʥʠ-

ʤʘʥʠʷ ʩʢʘʟʘʥʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ çʘʙʩʪʨʘʢʪʥʦʡ ʭʦʨʦ-

ʰʝʡ ʨʝʯʠ ʥʝ ʙʳʚʘʝʪè [8]. ɸ. ʄʘʢʩʠʤʦʚ ʦʨʛʘʥʠʟʫʝʪ 

ʦʙʱʝʥʠʝ ʩ ʫʯʝʪʦʤ ʨʝʘʢʮʠʡ ʩʦʙʝʩʝʜʥʠʢʘ, ʠʟʙʝʛʘʷ 

ʪʘʢʠʭ ʢʦʥʬʨʦʥʪʘʪʠʚʥʳʭ ʧʨʠʝʤʦʚ, ʢʘʢ çʥʝʢʦʨʨʝʢʪ-

ʥʳʝ ʚʦʧʨʦʩʳè, çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ (ʩʣʫʭʠ, ʩʧʣʝʪʥʠ, ʩʢʘʥʜʘʣʳ)è, çʵʧʘ-

ʪʠʨʫʶʱʘʷ ʠʨʦʥʠʷè [9, ʩ. 21]. ʇʦʜʦʙʥʳʡ ʧʫʪʴ ʧʦ-

ʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚʝʜʫʱʠʡ ʩʯʠʪʘʝʪ ʥʝʧʨʦʜʫʢ-

ʪʠʚʥʳʤ, ʧʦʩʢʦʣʴʢʫ çʣʶʙʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʤʝʰʘʝʪ 

ʧʦʥʠʤʘʥʠʶ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʙʱʝʥʠʶè [6, ʩ. 75]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʝʩʝʜʥʠʢʦʚ 

ʚ ʧʝʨʝʜʘʯʝ çʅʘʙʣʶʜʘʪʝʣʴè ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʜʚʫʭ ʜʦ 

ʯʝʪʳʨʝʭ, ɸ. ʄʘʢʩʠʤʦʚ ʚʳʩʪʨʘʠʚʘʝʪ ʦʙʱʝʥʠʝ ʩ 

ʢʘʞʜʳʤ ʠʟ ʥʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʨʘʟʙʠʚʘʷ ʧʦʣʠʣʦʛ 

ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʠʘʣʦʛʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʜʠʘ-

ʣʦʛ ʢʘʢ ʪʠʧ ʨʝʯʠ ʠ ʬʦʨʤʘ ʦʙʱʝʥʠʷ çʧʨʝʪʝʥʜʫʝʪ ʥʘ 

ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʩʦʙʝʩʝʜʥʠʢʦʚè, 

ʧʨʝʜʧʦʣʘʛʘʷ ʚʟʘʠʤʥʫʶ ʠʩʢʨʝʥʥʦʩʪʴ ʠ ʦʪʢʨʳʪʦʩʪʴ 

[5, ʩ. 58]. 

ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠ-

ʢʠ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʝʤ ʢʦʥʪʨʘʩʪʘ. ʅʘ 

ʩʦʙʩʪʚʝʥʥʦ ʷʟʳʢʦʚʦʤ ʫʨʦʚʥʝ ʢʦʥʪʨʘʩʪ ʧʨʦʷʚʣʷʝʪ-

ʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʷʟʳʢʦʚʳʭ ʠʣʠ 

ʨʝʯʝʚʳʭ ʘʥʪʦʥʠʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʘʥʪʠʪʝʟʳ. 

ʃ.ɸ. ɺʚʝʜʝʥʩʢʘʷ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʢʘʢ çʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʟʥʘʥʠʷè, ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ ʷʚʣʷʶʪʩʷ çʩʣʘʛʘʝʤʳʤʠ ʙʳ-

ʪʠʷè [1, ʩ. 4]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ çʥʘʠʙʦ-

ʣʝʝ ʧʦʣʥʦ ʘʥʪʦʥʠʤʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ, 

çʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭè ʢʦʥʪʝʢʩʪʘʭè [10, ʩ. 29], ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʚ ʪʘʢʠʭ, ʚ ʢʦʪʦʨʳʭ ʚʳʨʘʞʝʥʳ ʦʪʥʦʰʝʥʠʷ 

ʚʟʘʠʤʦʠʩʢʣʶʯʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʣʝ-

ʞʘʪ ʚ ʦʩʥʦʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʦʧʨʦʩʘ. ʀʤʝʥʥʦ ʚ 

ʪʘʢʦʤ ʪʠʧʝ ʚʦʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʚʟʘʠʤʦʠʩ-

ʢʣʶʯʘʶʱʠʭ ʧʦʣʦʞʝʥʠʷ ʜʝʣ, ʘ ʦʪʚʝʯʘʶʱʠʡ ʜʦʣʞʝʥ 

ʚʳʙʨʘʪʴ ʦʜʥʦ ʠʟ ʥʠʭ [2]. ʆʪʚʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʯʝʨʧʘʥ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʚʦʧʨʦʩʝ 

ʧʦʣʦʞʝʥʠʷʤʠ ʜʝʣ (çʚʦʟʤʦʞʥʳʤʠ ʤʠʨʘʤʠè), ʧʦ-

ʵʪʦʤʫ ʟʘʯʘʩʪʫʶ ʦʪʚʝʯʘʶʱʠʡ ʥʝ ʩʦʦʪʥʦʩʠʪ ʠʭ ʩ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʘ çʩʪʨʦʠʪè ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ:  

¶ ɸʥʜʨʝʡ ʄʘʢʩʠʤʦʚ (ʜʘʣʝʝ ï ɸ.ʄ.). ʷ ʭʦ-

ʪʝʣ ʫ ɺʘʩ ʩʧʨʦʩʠʪʴ / ʢʘʢ ʚʦʦʙʱʝ ʦʮʝʥʠʚʘʪʴ / ʭʦ-

ʨʦʰʠʡ ʪʝʘʪʨ ʠʣʠ ʧʣʦʭʦʡ?  

ɸʣʝʢʩʘʥʜʨ ɾʫʨʘʚʩʢʠʡ (ʟʘʤʝʩʪʠʪʝʣʴ ʤʠʥʠ-

ʩʪʨʘ ʢʫʣʴʪʫʨʳ). ʫ ʥʘʩ ʥʝʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʠʯʝ-

ʩʢʦʡ ʦʮʝʥʢʠ // ʫʩʧʝʰʥʳʡ / ʥʝʫʩʧʝʰʥʳʡ // ʵʬʬʝʢ-

ʪʠʚʥʳʡ / ʥʝʵʬʬʝʢʪʠʚʥʳʡ // (ʕʬʠʨ ʦʪ 1.11.2016, 

ʧʦʩʚʷʱʝʥ ʧʨʦʙʣʝʤʘʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʝʘʪʨʘ).  

¶ ɸ.ʄ. ʵʪʦ ʧʣʦʭʦ, ʯʪʦ ʫ ʚʘʩ ʪʘʢ ʤʥʦʛʦ ʧʦ-

ʯʠʪʘʪʝʣʝʡ / ʠʣʠ ʵʪʦ ʭʦʨʦʰʦ? ɺʝʨʘ ʇʦʣʦʟʢʦʚʘ 

(ʧʦʵʪ). ʵʪʦ ʦʯʝʥʴ ʣʝʩʪʥʦ ʠ ʦʯʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦ 

ʜʣʷ ʤʝʥʷ // (ʕʬʠʨ ʦʪ 6.07.2015, ʧʦʩʚʷʱʝʥ ʧʦʵʟʠʠ ʠ 

ʧʦʵʪʘʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ). 

ɸ.ʄ. ʤʠʨ ʞʝʩʪʦʢʠʡ ʠʣʠ ʜʦʙʨʳʡ? 

ʃʶʜʤʠʣʘ ʇʝʪʨʫʰʝʚʩʢʘʷ (ʧʨʦʟʘʠʢ, ʧʦʵʪ ʠ 

ʜʨʘʤʘʪʫʨʛ). ʥʫ ʥʝʣʴʟʷ ʞʝ ʪʘʢ ʦʜʥʠʤ ʩʣʦʚʦʤ ʩʢʘ-

ʟʘʪʴ // (ʕʬʠʨ ʦʪ 28.01.2016, ʧʦʩʚʷʱʝʥ ʙʣʘʛʦʪʚʦʨʠ-

ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ).  

ʂʦʥʪʨʘʩʪ ʢʘʢ ʢʦʤʧʦʟʠʮʠʦʥʥʦ-ʨʝʯʝʚʦʡ ʧʨʠʝʤ 

ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʘʥʪʦʥʠʤʠʠ (ʷʟʳʢʦʚʦʡ 

ʠʣʠ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʡ). ʏʘʩʪʦ ʚ ʦʩʥʦʚʝ ʚʦʧʨʦʩʘ ʣʝ-

ʞʠʪ ʢʦʥʪʨʘʩʪʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟʥʳʭ ʧʣʘʥʦʚ 

ʤʦʜʘʣʴʥʦʩʪʠ: ʨʝʘʣʴʥʦʛʦ ʠ ʠʨʨʝʘʣʴʥʦʛʦ (ʥʘʣʠʯʠʝ 

ʦʪʥʦʰʝʥʠʷ ï ʝʛʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ):  

ɸ.ʄ. ʢʘʢ ɺʘʤ ʢʘʞʝʪʩʷ / ʠʤʝʥʥʦ ʩʝʛʦʜʥʷ / ʚʦʪ 

ʠʤʝʥʥʦ ʩʝʡʯʘʩ / ʫ ʧʦʵʟʠʠ ʝʩʪʴ ʚ ʥʘʰʝʤ ʦʙʱʝʩʪʚʝ 

ʢʘʢʘʷ-ʪʦ ʨʦʣʴ? ʠʣʠ ʫ ʧʦʵʟʠʠ ʨʦʣʠ ʥʠʢʘʢʦʡ ʙʳʪʴ ʥʝ 

ʤʦʞʝʪ?  

ɺʝʨʘ ʇʦʣʦʟʢʦʚʘ (ʧʦʵʪ), ʥʫ ʢʦʥʝʯʥʦ // ʤʥʝ 

ʢʘʞʝʪʩʷ / ʜʘ //  

ɸ.ʄ. ʢʘʢʘʷ? 

ɺ.ʇ. ʤʥʝ ʢʘʞʝʪʩʷ / ʫ ʥʝʝ ʩʝʡʯʘʩ ʚʦʦʙʱʝ ʦʜʥʘ 

ʠʟ ʚʘʞʥʝʡʰʠʭ / ʛʣʘʚʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʚ ʬʦʨʤʫʣʠʨʦ-

ʚʘʥʠʠ ʩʤʳʩʣʦʚ / ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ / ʢʘʢʦʡ-ʪʦ 

ʪʘʢʦʡ ʜʠʩʪʠʣʣʷʮʠʠ ʧʨʘʚʜʳ ʠʟ ʚʩʝʛʦ ʪʦʛʦ / ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ // ʠ ʧʝʨʝʦʮʝʥʠʪʴ ʵʪʦ ʦʯʝʥʴ ʩʣʦʞʥʦ // 

(ʕʬʠʨ ʦʪ 6.07.2015, ʧʦʩʚʷʱʝʥ ʨʦʣʠ ʧʦʵʪʘ ʠ ʧʦʵʟʠʠ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ).  

ɽʱʝ ʙʦʣʝʝ ʢʘʪʝʛʦʨʠʯʥʳʤʠ ʚ ʧʣʘʥʝ ʚʳʨʘʞʝʥʠʷ 

ʘʚʪʦʨʩʢʠʭ ʥʘʤʝʨʝʥʠʡ, ʧʦ ʤʳʩʣʠ ɽ.ʅ. ʈʝʤʯʫʢʦʚʦʡ, 

ʦʢʘʟʳʚʘʶʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʷ, çʩʪʨʫʢʪʫʨʥʫʶ ʦʩʥʦʚʫ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʩʦʯʝʪʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝ-

ʜʠʢʘʪʠʚʥʳʭ ʥʘʨʝʯʠʡ ʩ ʠʥʬʠʥʠʪʠʚʦʤè [7, ʩ. 83]. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʚʦʧʨʦʩʝ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʨʘʟʥʳʝ ʦʪ-

ʪʝʥʢʠ ʤʦʜʘʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʜʝʡʩʪʚʠʷ ï 

ʝʛʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ:  

ɸ.ʄ. ʅʘʙʦʢʦʚ / ʧʠʩʘʪʝʣʴ / ʢʦʪʦʨʦʛʦ ʯʠʪʘʶʪ 

/ ʠʣʠ ʅʘʙʦʢʦʚ / ʧʠʩʘʪʝʣʴ/ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ 

ʯʠʪʘʪʴ?  

ʀʛʦʨʴ ʏʫʙʘʨʦʚ (ʬʠʣʦʩʦʬ), ʥʫ / ʵʪʦ ʛʣʘʚ-

ʥʝʡʰʠʡ ʚʦʧʨʦʩ ʥʘ ʩʘʤʦʤ ʜʝʣʝ // (ʕʬʠʨ ʦʪ 

16.06.2016, ʧʦʩʚʷʱʝʥ ʪʚʦʨʯʝʩʪʚʫ ɺʣʘʜʠʤʠʨʘ 

ʅʘʙʦʢʦʚʘ).  

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʝ ʜʚʫʭ 

ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʠʩʘʪʝʣʷ ʫʩʠ-

ʣʠʚʘʝʪʩʷ ʦʪʥʝʩʝʥʥʦʩʪʴʶ ʚʳʩʢʘʟʳʚʘʥʠʷ ʢ ʜʚʫʤ ʧʦ-

ʣʶʩʘʤ ʤʦʜʘʣʴʥʦʩʪʠ: ʨʝʘʣʴʥʦʩʪʠ (ʚ ʧʨʠʜʘʪʦʯʥʦʤ 

ʦʧʨʝʜʝʣʠʪʝʣʴʥʦʤ ʩ ʦʙʦʙʱʝʥʥʦ-ʣʠʯʥʳʤ ʟʥʘʯʝʥʠ-

ʝʤ) ï ʠʨʨʝʘʣʴʥʦʩʪʠ (ʙʝʟʣʠʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ: ʤʦ-

ʜʘʣʴʥʦʝ ʩʣʦʚʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʠʥʬʠʥʠʪʠʚʦʤ). 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʠʤʤʝʪʨʠʷ (ʜʚʘ ʩʣʦʞʥʦʧʦʜʯʠʥʝʥʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʧʨʠʜʘʪʦʯʥʳʤʠ ʦʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ, 

ʨʘʟʜʝʣʝʥʥʳʝ ʩʦʶʟʦʤ ʠʣʠ) ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʩʠʤʤʝʪ-

ʨʠʶ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʩʥʝʝ ʚʳ-

ʩʚʝʯʠʚʘʶʪʩʷ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʥʳʝ ʩʤʳʩʣʳ: ʢʦʥ-

ʩʪʘʪʘʮʠʷ ʦʪʥʦʰʝʥʠʷ ï ʝʛʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ. ʊʘʢʦʡ 

ʧʨʠʝʤ ʦʢʘʟʳʚʘʝʪʩʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ: ʚʝʜʫʱʠʡ 

ʚ ʜʠʩʢʫʩʩʠʦʥʥʦʤ ʢʣʶʯʝ ʬʦʨʤʫʣʠʨʫʝʪ ʧʨʦʙʣʝʤʫ, 

ʧʨʝʜʣʘʛʘʷ ʫʯʘʩʪʥʠʢʘʤ ʙʝʩʝʜʳ ʚʟʛʣʷʥʫʪʴ ʥʘ ʪʚʦʨʯʝ-

ʩʪʚʦ ʧʠʩʘʪʝʣʷ ʧʦʜ ʥʝʩʢʦʣʴʢʦ ʥʝʦʞʠʜʘʥʥʳʤ ʫʛʣʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʦʢʘʟʘʪʝʣʝʤ 

ʫʩʧʝʰʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʭʦʜʘ ʩʣʫʞʠʪ ʦʪ-

ʚʝʪʥʘʷ ʨʝʧʣʠʢʘ ʩʦʙʝʩʝʜʥʠʢʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʮʝ-

ʥʠʚʰʝʛʦ ʚʦʧʨʦʩ ʪʝʣʝʚʝʜʫʱʝʛʦ (ʵʪʦ ʛʣʘʚʥʝʡʰʠʡ 

ʚʦʧʨʦʩ ʥʘ ʩʘʤʦʤ ʜʝʣʝ).  

ɺ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʥʳ-

ʤʠ ʦʢʘʟʳʚʘʶʪʩʷ ʤʦʜʘʣʴʥʳʝ ʦʪʪʝʥʢʠ ʜʦʣʞʝʥʩʪʚʦ-

ʚʘʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʩʦʚʝʨʰʝʥʠʷ ʜʝʡʩʪʚʠʷ ï ʩ ʜʨʫʛʦʡ:  

ɸ.ʄ. ʷ ʭʦʯʫ ʫ ɺʘʩ ʚʦʪ ʯʪʦ ʩʧʨʦʩʠʪʴ // ʢʦʛʜʘ 

ʤʘʤʘ ʚʝʜʝʪ ʨʝʙʝʥʢʘ ʥʘ ʙʘʣʝʪ / ʥʘʜʦ ʝʛʦ ʢʘʢ-ʪʦ 

ʛʦʪʦʚʠʪʴ ʠʣʠ ʥʝʪ?  
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ʂʘʪʝʨʠʥʘ ʅʦʚʠʢʦʚʘ (ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʝʩʩ-

ʩʣʫʞʙʳ ɹʦʣʴʰʦʛʦ ʪʝʘʪʨʘ), ʤʥʝ ʪʘʢ ʢʘʞʝʪʩʷ / 

ʯʪʦ ʠʩʢʫʩʩʪʚʦ ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ / ʠ / 

ʙr ʪʴ ʤʦʞʝʪ / ʯʝʤ ʙʦʣʴʰʝ ʪʳ ʟʥʘʝʰʴ / ʪʝʤ ʙʦʣʴ-

ʰʝ ʧʦʡʤʝʰʴ // (ʕʬʠʨ ʦʪ 2.02.2016, ʧʦʩʚʷʱʝʥ ʧʨʝ-

ʤʴʝʨʝ ʥʘ ʀʩʪʦʨʠʯʝʩʢʦʡ ʩʮʝʥʝ ɹʦʣʴʰʦʛʦ ʪʝʘʪʨʘ 

ʙʘʣʝʪʘ çʇʝʨ ɻʶʥʪè ʭʦʨʝʦʛʨʘʬʘ ɼʞʦʥʘ ʅʦʡʤʘʡʝ-

ʨʘ).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʧʨʦʩ, ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʥʳʡ ʢʦʥʪʨʘʩʪʥʦ, ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ 

ʧʨʘʛʤʘʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʚʳʟʦʚʘ: ʚʝʜʫʱʠʡ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʘ ʦʙʩʫʞʜʝʥʠʷ, ʠ ʧʦ-

ʜʦʙʥʦʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʨʠʪʝʣʴ çʥʝ ʧʨʦʩʪʦ 

ʥʘʙʣʶʜʘʣ ʟʘ ʙʝʩʝʜʦʡ, ʥʦ ʠ ʦʱʫʱʘʣ ʧʦʩʪʦʷʥʥʫʶ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʡ ʫʯʘʩʪʚʦʚʘʪʴè [6, ʩ. 187].  

ʀʪʘʢ, ʦʙʣʘʜʘʷ ʪʘʢʠʤʠ ʞʘʥʨʦʦʙʨʘʟʫʶʱʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʙʝʩʝʜʳ, ʢʘʢ ʧʦʣʠʪʝʤʘ-

ʪʠʯʥʦʩʪʴ, ʧʦʣʠʬʦʥʠʯʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʞʝʩʪʢʦʛʦ 

ʩʮʝʥʘʨʥʦʛʦ ʧʣʘʥʘ, ʧʨʦʛʨʘʤʤʘ çʅʘʙʣʶʜʘʪʝʣʴè ʠʤʝ-

ʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʢʦʪʦʨʫʶ ʬʦʨʤʠʨʫʝʪ ʷʟʳʢʦʚʘʷ 

ʣʠʯʥʦʩʪʴ ɸ. ʄʘʢʩʠʤʦʚʘ ʠ ʚʳʙʨʘʥʥʘʷ ʠʤ ʢʦʦʧʝʨʘ-

ʪʠʚʥʘʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʫʩʪʘʥʦʚʢʘ. ʂʦʥʬʨʦʥʪʘ-

ʮʠʦʥʥʳʝ ʧʨʠʝʤʳ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʶʱʠʝ 

ʠʥʪʨʠʛʫ ʧʦʚʝʩʪʚʦʚʘʥʠʷ, ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʧʨʠʝʤʣʝ-

ʤʳʤʠ ʜʣʷ ʚʝʜʫʱʝʛʦ. ʆʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠ-

ʪʠʷ ʙʝʩʝʜʳ ʚ ʧʝʨʝʜʘʯʝ ʩʪʘʥʦʚʠʪʩʷ ʢʦʥʪʨʘʩʪ, ʢʦʪʦ-

ʨʳʡ, ʨʝʘʣʠʟʫʷʩʴ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʷʚʣʷʝʪʩʷ ʚʳ-

ʨʘʟʠʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʩʤʳʩʣʝʥʠʷ ʩʣʦʞʥʦʡ, 

ʧʦʜʯʘʩ ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦ-

ʣʷʷ ʚʝʜʫʱʝʤʫ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʜʠʥʘʤʠʢʫ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʜʜʝʨʞʠʚʘʷ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʝ ʵʬʠʨʘ ʟʨʠʪʝʣʴʩʢʠʡ ʠʥʪʝʨʝʩ.  
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Abstract 

Discusses the condition of the palisade apparatus and content of pigments in the needles of Norway spruce 

in different types of spruce forest in the suburban area of the city of Arkhangelsk. 
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ɺ ʝʣʦʚʦʤ ʣʝʩʫ, ʛʜʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʷʨʫʩʦʚ, ʩʦʟʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʦʪʣʠ-
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ʯʠʷʤ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ ʚ ʭʚʦʝ ʝʣʠ ʝʚʨʦʧʝʡ-

ʩʢʦʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʦʜʠʥʘʢʦʚʦ ʠ ʠʟʤʝʥʷʝʪʩʷ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʝʝ ʞʠʟʥʠ, ʯʪʦ, ʚʝʨʦ-

ʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʠ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʭʚʦʠ [2, ʩ.56].  

ʄʝʞʜʫ ʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ ʩʦʜʝʨʞʘʥʠʝ ʦʩ-

ʥʦʚʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚ ʭʚʦʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟʫ-

ʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ - ʝʣʴ ʝʚʨʦʧʝʡʩʢʘʷ 

(Picea abies (L.) Karst.), ʚʦʟʨʘʩʪ ʢʦʪʦʨʦʡ 110-120 

ʣʝʪ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʣʝʩʘ: ʝʣʴʥʠ-

ʢʝ-ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʦʤ ʠ ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʦ-

ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʤ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 25 ʢʤ ʦʪ ʛ. 

ɸʨʭʘʥʛʝʣʴʩʢʘ ʚ ʨʘʡʦʥʝ ʫʯʝʙʥʦʡ ʙʘʟʳ çɹʘʙʦʥʝʛʦ-

ʚʦè ʉʝʚʝʨʥʦʛʦ (ɸʨʢʪʠʯʝʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ. ʉʨʝʜʥʠʡ ʦʙʨʘʟʝʮ ʭʚʦʠ ʦʪʙʠʨʘʣʩʷ ʩ 20 

ʧʦʙʝʛʦʚ ʯʝʪʳʨʝʭ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʩ ʶʞʥʦʡ 

ʩʪʦʨʦʥʳ ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʝʡ ʢʨʦʥʳ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʨʘʣʘʩʴ ʭʚʦʷ 1-4 ʣʝʪʥʝʛʦ ʚʦʟ-

ʨʘʩʪʘ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʧʠʛʤʝʥʪʦʚ ʭʚʦʠ ʧʨʦʚʦʜʠʣʠ ʚ ʠʶʣʝ ʠ ʦʢʪʷʙʨʝ 2016 

ʛ. ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʥʘ ʉʌ-46 ʧʨʠ ʜʣʠʥʘʭ 

ʚʦʣʥ 663, 646 ʠ 470 ʥʤ ʚ ʪʨʝʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ 

ʚ ʘʮʝʪʦʥʦʚʦʡ ʚʳʪʷʞʢʝ [1, ʩ. 59]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Microsoft Office Excel 2010ʛ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʠ ʧʦʣʫʯʝ-

ʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣʠʮʘ 1, 2). ʉʦʜʝʨ-

ʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ ʚ ʭʚʦʝ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʷʨʫʩʘ 

ʢʨʦʥʳ ʝʣʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ, ʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦ-

ʨʦʬʠʣʣʘ ʩʦʩʪʘʚʠʣʦ ʦʪ 0,96 ʜʦ 2,43 ʤʛ/ ʛ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʢʘʨʦʪʠʥʦʠʜʦʚ ʦʪ 0,17 ʜʦ 0,37 ʤʛ/ʛ ʩʫʭʦʛʦ 

ʚʝʱʝʩʪʚʘ. 

ɺ ʤʦʣʦʜʦʡ ʭʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ ʘ ʠ 

ʙ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʢʨʦʥʳ ʢ ʥʠʞ-

ʥʝʤʫ, ʧʨʠʯʝʤ ʩʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ ʙʦʣʴʰʝ ʚ 

ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʤ. ʉʦʜʝʨʞʘ-

ʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʤʦʣʦʜʦʡ ʭʚʦʝ ʝʣʠ ʚ ʝʣʴʥʠʢʝ-

ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʦʤ ʢ ʚʝʨʭʥʝʤʫ ʷʨʫʩʫ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʩ 0,29 ʜʦ 0,31 ʤʛ/ʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʚ 

ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʤ ʫʤʝʥʴʰʘʝʪ-

ʩʷ ʩ 0,34 ʜʦ 0,24 ʤʛ/ʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʠ, ʢʦʛʜʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ, 

ʨʘʟʨʳʚ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛʤʝʥʪʦʚ ʤʝʞʜʫ ʦʜʥʦʣʝʪʥʝʡ 

ʠ ʜʚʫʣʝʪʥʝʡ ʭʚʦʝʡ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ ʙʦʣʴʰʦʡ. 

ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʭ ʧʠʛʤʝʥʪʦʚ ʩʦ-

ʜʝʨʞʠʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ ʝʣʠ, ʘ ʥʘʠʙʦʣʴ-

ʰʝʝ - ʚ ʥʠʞʥʝʡ. ʈʘʟʣʠʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ 

ʧʦ ʚʳʩʦʪʝ ʢʨʦʥʳ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝ-

ʱʝʥʠʷ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʢʨʦʥʳ ʥʘʠʙʦʣʝʝ ʟʘʪʝʥʝʥʥʘʷ, 

ʠ ʭʚʦʷ ʦʙʳʯʥʦ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʦʥʮʝʥʪʨʘ-

ʮʠʶ ʭʣʦʨʦʬʠʣʣʘ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ. 

ʊʘʙʣʠʮʘ 1. 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʭʚʦʝ ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ (15.07.2016) 

ʗʨʫʩ ʢʨʦ-

ʥ  r

ɺʦʟʨʘʩʪ ʭʚʦʠ, 

ʣʝʪ 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ, ʤʛ/ʛ ʩʫʭʦʡ ʤʘʩʩʳ  ʍʣʦʨʦʬʠʣʣ ʘ/ʙ 

ʍʣʦʨʦʬʠʣʣ ʂʘʨʦʪʠʥʦʠʜʳ  

ʘ ʙ ʘ+ʙ 

ɽʣɹʥʠʢ ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ  

ɺʝʨʭʥʠʡ 1 

2 

3 

1,24Ñ0,015 

1,18Ñ0,019 

0,92Ñ0,005 

0,23Ñ0,004 

0,30Ñ0,014 

0,33Ñ0,01 

1,47Ñ0,015 

1,48Ñ0,025 

1,25Ñ0,005 

0,28Ñ0,008 

0,25Ñ0,004 

0,19Ñ0,012 

5,39Ñ0,145 

3,93Ñ0,015 

2,78Ñ0,08 

Cʨʝʜʥʠʡ 1 

2 

3 

1,44Ñ0,008 

1,79Ñ0,129 

1,53Ñ0,005 

0,40Ñ0,006 

0,37Ñ0,056 

0,43Ñ0,007 

1,84Ñ0,015 

2,16Ñ0,075 

1,96Ñ0,01 

0,28Ñ0,002 

0,36Ñ0,02 

0,33Ñ0,003 

3,6Ñ0,04 

4,83Ñ0,125 

3,56Ñ0,045 

ʅʠʞʥʠʡ 1 

2 

3 

1,84Ñ0,01 

1,62Ñ0,025 

1,83Ñ0,031 

0,52Ñ0,021 

0,52Ñ0,52 

0,58Ñ0,018 

2,36Ñ0,075 

2,14Ñ0,045 

2,41Ñ0,045 

0,37Ñ0,008 

0,31Ñ0,003 

0,37Ñ0,007 

3,54Ñ0,16 

3,11Ñ0,07 

3,15Ñ0,05 

ɽʣʴʥʠʢ ʯʝʨʥʠʯʥʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ 

ɺʝʨʭʥʠʡ 1 

2 

3 

1,18Ñ0,022 

1,36Ñ0,02 

1,40Ñ0,008 

0,31Ñ0,015 

0,33Ñ0,006 

0,38Ñ0,012 

1,49Ñ0,065 

1,69Ñ0,025 

1,78Ñ0,02 

0,19Ñ0,007 

0,29Ñ0,004 

0,28Ñ0,007 

3,80Ñ0,25 

4,12Ñ0,045 

3,68Ñ0,105 

ʉʨʝʜʥʠʡ 1 

2 

3 

1,44Ñ0,021 

1,38Ñ0,017 

1,44Ñ0,008 

0,39Ñ0,007 

0,46Ñ0,029 

0,43Ñ0,002 

1,83Ñ0,02 

1,84Ñ0,03 

1,87Ñ0,01 

0,27Ñ0,006 

0,31Ñ0,012 

0,28Ñ0,005 

3,69Ñ0,09 

3,03Ñ0,020 

3,35Ñ0,02 

ʅʠʞʥʠʡ 1 

2 

3 

1,63Ñ0,034 

1,75Ñ0,01 

1,55Ñ0,007 

0,43Ñ0,008 

0,50Ñ0,012 

0,47Ñ0,005 

2,07Ñ0,04 

2,25Ñ0,015 

2,02Ñ0,01 

0,32Ñ0,006 

0,36Ñ0,004 

0,31Ñ0,005 

3,79Ñ0,055 

3,49Ñ0,075 

3,29Ñ0,04 

ʇʨʠʤʝʯʘʥʠʝ ï 1* ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʢʫʱʠʡ ʛʦʜ. 
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ʊʘʙʣʠʮʘ 2. 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ ʭʚʦʝ ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ (06.10.2016) 

ʗʨʫʩ ʢʨʦʥ  r ɺʦʟʨʘʩʪ ʭʚʦʠ, 

ʣʝʪ 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ, ʤʛ/ʛ ʩʫʭʦʡ ʤʘʩʩʳ  ʍʣʦʨʦʬʠʣʣ ʘ/ʙ 

ʍʣʦʨʦʬʠʣʣ ʂʘʨʦʪʠʥʦʠʜʳ  

ʘ ʙ ʘ+ʙ 

ɽʣʴʥʠʢ ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʡ  

ɺʝʨʭʥʠʡ 1* 

2 

3 

4 

1,21Ñ0,068 

1,27Ñ0,011 

1,33Ñ0,033 

1,46Ñ0,016 

0,31Ñ0,069 

0,33Ñ0,007 

0,39Ñ0,009 

0,41Ñ0,005 

1,52Ñ0,135 

1,60Ñ0,015 

1,72Ñ0,030 

1,87Ñ0,010 

0,31Ñ0,017 

0,31Ñ0,003 

0,30Ñ0,006 

0,33Ñ0,003 

3,90Ñ0,015 

3,84Ñ0,06 

3,41Ñ0,140 

3,56Ñ0,015 

Cʨʝʜʥʠʡ 1* 

2 

3 

4 

1,41Ñ0,018 

1,37Ñ0,019 

1,34Ñ0,026 

1,22Ñ0,004 

0,38Ñ0,005 

0,37Ñ0,011 

0,36Ñ0,003 

0,35Ñ0,004 

1,79Ñ0,025 

1,74Ñ0,020 

1,70Ñ0,005 

1,57Ñ0,005 

0,30Ñ0,003 

0,30Ñ0,008 

0,28Ñ0,006 

0,28Ñ0,003 

3,71Ñ0,005 

3,70Ñ0,145 

3,72Ñ0,065 

3,48Ñ0,025 

ʅʠʞʥʠʡ 1* 

2 

3 

4 

1,50Ñ0,03 

1,74Ñ0,020 

1,87Ñ0,023 

1,74Ñ0,067 

0,46Ñ0,014 

0,55Ñ0,013 

0,56Ñ0,007 

0,55Ñ0,023 

1,96Ñ0,030 

2,29Ñ0,050 

2,43Ñ0,020 

2,29Ñ0,045 

0,29Ñ0,002 

0,33Ñ0,008 

0,35Ñ0,004 

0,33Ñ0,012 

3,26Ñ0,065 

3,16Ñ0,040 

3,34Ñ0,040 

3,16Ñ0,020 

ɽʣʴʥʠʢ ʯʝʨʥʠʯʥʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ 

ɺʝʨʭʥʠʡ 1* 

2 

3 

4 

1,22Ñ0,015 

1,15Ñ0,028 

1,39Ñ0,012 

1,54Ñ0,02 

0,31Ñ0,007 

0,33Ñ0,009 

0,39Ñ0,014 

0,46Ñ0,014 

1,53Ñ0,015 

1,48Ñ0,035 

1,78Ñ0,025 

2,00Ñ0,025 

0,29Ñ0,006 

0,25Ñ0,006 

0,29Ñ0,003 

0,31Ñ0,003 

3,93Ñ0,120 

3,48Ñ0,085 

3,56Ñ0,11 

3,35Ñ0,125 

ʉʨʝʜʥʠʡ 1* 

2 

3 

4 

1,53Ñ0,024 

1,62Ñ0,024 

1,66Ñ0,006 

1,63Ñ0,023 

0,42Ñ0,017 

0,49Ñ0,013 

0,52Ñ0,003 

0,52Ñ0,024 

1,97Ñ0,035 

2,11Ñ0,015 

2,18Ñ0,005 

2,15Ñ0,03 

0,30Ñ0,01 

0,31Ñ0,008 

0,30Ñ0,003 

0,30Ñ0,011 

3,65Ñ0,2 

3,30Ñ0,135 

3,19Ñ0,02 

3,13Ñ0,145 

ʅʠʞʥʠʡ 1* 

2 

3 

4 

1,67Ñ0,017 

1,83Ñ0,024 

0,71Ñ0,015 

0,72Ñ0,02 

0,51Ñ0,022 

0,53Ñ0,017 

0,36Ñ0,027 

0,24Ñ0,01 

2,18Ñ0,03 

2,36Ñ0,04 

1,07Ñ0,03 

0,96Ñ0,015 

0,34Ñ0,026 

0,28Ñ0,019 

0,19Ñ0,013 

0,17Ñ0,005 

3,27Ñ0,135 

3,45Ñ0,08 

1,97Ñ0,14 

3,05Ñ0,2 

 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʥʦʰʝʥʠʝ ʭʨʦʣʦʬʠʣʣʘ ʘ ʠ ʙ ʫ 

ʩʚʝʪʦʚʦʡ ʭʚʦʠ ʚʳʰʝ, ʯʝʤ ʫ ʪʝʥʝʚʦʡ. ɺʝʨʦʷʪʥʦ, ʧʦ-

ʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ ʧʨʠ ʟʘʪʝʥʝʥʠʠ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʝʣʠ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʥʝʦʙʭʦʜʠ-

ʤʦʛʦ ʜʣʷ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʧʠʛʤʝʥʪʦʚ 

ʚ ʭʚʦʝ ʝʣʠ, ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʤ 

ʧʦ ʷʨʫʩʘʤ ʢʨʦʥʳ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʝʭ ʠ 

ʯʝʪʳʨʝʭ ʣʝʪʥʷʷ ʭʚʦʷ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʷʨʫʩʘ 

ʢʨʦʥʳ ʦʩʝʥʴʶ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʧʠʛʤʝʥʪʦʚ, ʘ ʭʚʦʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ, 

ʥʘʢʘʧʣʠʚʘʝʪ ʤʝʥʴʰʝ ʭʣʦʨʦʬʠʣʣʘ ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ. 

ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʦʩʣʘʙʣʝʥʠʷ ʦʙʱʝʡ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʭʚʦʠ. ɺ ʥʠʞʥʠʭ ʙʦʣʝʝ ʩʪʘʨʳʭ ʚʝʪʚʷʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʪʦʢ ʘʩʩʠʤʠʣʷʪʦʚ ʢ ʙʦʣʝʝ ʤʦʣʦʜʳʤ 

ʧʦʙʝʛʘʤ ʠ ʭʚʦʝ. 

ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠ-

ʨʦʩʪʘ ʭʚʦʠ ʠ ʧʦʙʝʛʦʚ ʢʦʣʠʯʝʩʪʚʦ ʧʠʛʤʝʥʪʦʚ ʚ ʭʚʦʝ 

ʝʣʠ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʦʩʝʥʴʶ, ʢ 

ʦʢʦʥʯʘʥʠʶ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʷʪʴ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʧʠʛ-

ʤʝʥʪʦʚ ʚ ʭʚʦʝ ʝʣʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 

ʭʚʦʠ, ʪʘʢ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʆʙʱʝʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʩʝʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʛʤʝʥʪʦʚ ʚ 

ʭʚʦʝ ʝʣʠ ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʦʤ ʚʳʰʝ, 
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EFFECT OF INCREASED ACIDITY OF AQUEOUS SOLUTION ON THE CONTENT OF MAIN 

PIGMENTS OF PHOTOSYNTHETIC APPARATUS IN LEAVES OF GRAIN CULTURES IN 

CONDITIONS OF HYPOXIA  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦʢʩʠʠ. 

Abstract 

The influence of the acidity of the aqueous solution on the pigment content in the leaves of grain crops un-

der hypoxia is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʠʧʦʢʩʠʷ, ʨʅ ʨʘʩʪʚʦʨʘ, ʧʠʛʤʝʥʪʳ, ʭʣʦʨʦʬʠʣʣ, ʢʘʨʦʪʠʥʦʠʜʳ.  

Key words: Hypoxia, solution pH, pigments, chlorophyll, carotenoids. 

 

ɺ ʫʩʣʦʚʠʷʭ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʢʘʟʳʚʘ-

ʶʪ ʚʣʠʷʥʠʝ ʪʘʢʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ, ʢʘʢ 

ʧʦʚʳʰʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ, ʠʟʙʳʪʦʢ ʚʣʘʛʠ, 

ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʫʨʦʞʘʷ ʠ ʜʘʞʝ ʛʠʙʝʣʠ ʧʦʩʝʚʦʚ.  

ʆʪʩʫʪʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪʦʚʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, 

ʥʘʨʫʰʘʝʪʩʷ ʙʝʣʢʦʚʳʡ ʠ ʫʛʣʝʨʦʜʥʳʡ ʦʙʤʝʥ, ʜʳʭʘ-

ʥʠʝ (ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʢʦʨʥʠ ʧʝʨʝʭʦʜʷʪ ʢ ʘʥʘʵ-

ʨʦʙʥʦʤʫ ʜʳʭʘʥʠʶ). ʅʘʙʣʶʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʫʣʴ-

ʪʨʘʩʪʨʫʢʪʫʨʳ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʷʜʝʨ, ʘʥʘʪʦʤʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʩʪʨʦʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʩʪʝʙʣʝʡ. ʄʘʩʩʘ 

ʥʘʟʝʤʥʦʡ ʯʘʩʪʠ ʩʥʠʞʘʝʪʩʷ, ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ, ʩʦ-

ʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʭʣʦʨʦʬʠʣʣʘ ʧʘʜʘʝʪ, ʤʦʞʝʪ ʥʘʩʪʫ-

ʧʠʪʴ ʭʣʦʨʦʟ [2, ʩ.430].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘ-

ʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʠʛʤʝʥʪʥʦʡ ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʠʛʤʝʥʪʦʚ ʨʘʩʪʝʥʠʡ 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʷʩʥʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ʠ ʧʨʠʯʠʥ ʨʘʟʣʠʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʭ ʢ 

ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʛʠʧʦʢʩʠʠ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦʜ-

ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ ʧʨʦʨʦʩʪʢʦʚ ʥʘ ʩʦ-

ʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ. 

ʉʝʤʠʜʥʝʚʥʳʝ ʧʨʦʨʦʩʪʢʠ ʦʚʩʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

(Avena sativa) ʩʦʨʪʘ çʉʝʚʝʨʷʥʠʥè ʠ ʷʯʤʝʥʷ ʦʙʳʢ-

ʥʦʚʝʥʥʦʛʦ (Hordeum vulgare) ʩʦʨʪʘ çɺʘʨʜʝè ʚʳʨʘ-

ʱʝʥʥʳʝ ʥʘ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʝ ʩ ʨʅ 6,5 ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʧʦʤʝʱʘʣʠʩʴ ʥʘ ʥʝʜʝʣʶ ʚ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ 

ʦʧʳʪʘ. ʈʘʩʪʝʥʠʷ ʧʦ ʢʦʨʥʝʚʫʶ ʰʝʡʢʫ ʧʦʛʨʫʞʘʣʠʩʴ 

ʚ ʚʦʜʫ ʠ ʢʘʞʜʳʝ ʩʫʪʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʝʝ ʘʵʨʘʮʠʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʨʅ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʦʩʫʜʘʭ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʠ 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 6,5; 5; 4. ɺ ʜʨʫʛʠʭ ʚʘ-

ʨʠʘʥʪʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʢʦʣʝʦʧʪʠʣʴ ʨʘʩʪʝʥʠʡ ʧʦ-

ʛʨʫʞʘʣʩʷ ʚ ʚʦʜʫ ʥʘ ʛʣʫʙʠʥʫ 3 ʩʤ, ʘʵʨʘʮʠʷ ʝʝ ʥʝ 

ʧʨʦʚʦʜʠʣʘʩʴ, ʨʅ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʦʩʫʜʘʭ ʫʩʪʘ-

ʥʘʚʣʠʚʘʣʘʩʴ ʠ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 6,5; 5; 4. 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʘʞʜʳʡ ʜʝʥʴ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚʦʩʴʤʠʯʘʩʦʚʦʝ ʦʩʚʝʱʝʥʠʝ ʧʨʦʨʦʩʪ-

ʢʦʚ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʧʦʤʦʱʴʶ ʣʘʤʧʳ ʃɹ-46, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ ʧʦʜʜʝʨʞʠʚʘ-

ʣʘʩʴ +18ʉ̄.  

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʩʧʝʢ-

ʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʥʘ ʉʌ-46 ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 

663, 646 ʠ 470 ʥʤ ʠ ʚ ʪʨʝʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʚ 

ʘʮʝʪʦʥʦʚʦʡ ʚʳʪʷʞʢʝ [1, ʩ.59]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

Microsoft Office Excel 2010ʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʛʦ ʩʦʩʪʘʚʘ ʧʠʛʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʠʛʤʝʥʪʥʳʡ 

ʢʦʤʧʣʝʢʩ ʚʝʩʴʤʘ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʙʳʣʠ ʧʦʣʫʯʝ-

ʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʪʘʙʣʠʮʘ 1, 2). ʇʨʠ ʫʚʝ-

ʣʠʯʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʚʦʜʳ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣ-

ʣʦʚ ʘ ʠ b ʚ ʣʠʩʪʴʷʭ ʯʝʪʳʨʥʘʜʮʘʪʠʜʥʝʚʥʳʭ ʨʘʩʪʝ-

ʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘʢ, ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʘʮʠʠ ʚʦʜʳ 
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ʧʨʠ ʨʅ 6,5 ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʘ ʩʦʩʪʘʚʠʣʦ 

4,39 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ, ʧʨʠ ʨʅ 5 ʚʦʜʳ 4,16 ʤʛ/ʛ 

ʩʳʨʦʡ ʤʘʩʩʳ, ʘ ʧʨʠ ʨʅ 4 ʚʦʜʳ 2,48 ʤʛ/ʛ ʩʳʨʦʡ 

ʤʘʩʩʳ ʚ ʣʠʩʪʴʷʭ ʷʯʤʝʥʷ. ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ 

ʙ ʧʨʠ ʨʅ 6,5 ʚʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʘʵʨʘʮʠʠ ʩʦʩʪʘʚʠʣʦ 

2,44 ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ, ʧʨʠ ʨʅ 5 ʚʦʜʳ 0,64 ʤʛ/ʛ 

ʩʳʨʦʡ ʤʘʩʩʳ, ʘ ʧʨʠ ʨʅ 4 ʚʦʜʳ 0,53 ʤʛ/ʛ ʩʳʨʦʡ 

ʤʘʩʩʳ ʚ ʣʠʩʪʴʷʭ ʷʯʤʝʥʷ. ʆʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦ-

ʨʦʬʠʣʣʦʚ ʚ ʣʠʩʪʴʷʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʪʘʢʞʝ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʠʩʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ.  

ɺ ʫʩʣʦʚʠʷ ʘʵʨʘʮʠʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʫʚʝ-

ʣʠʯʝʥʠʠ ʝʛʦ ʢʠʩʣʦʪʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʦʠ-

ʜʦʚ ʚ ʣʠʩʪʴʷʭ ʯʝʪʳʨʥʘʜʮʘʪʠʜʥʝʚʥʳʭ ʨʘʩʪʝʥʠʡ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʨʠ ʠʭ ʟʘʪʦʧʣʝʥʠʠ ʠ ʩʦʟʜʘʥʠʷ 

ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʠʭ ʟʘʱʠʪʥʦʡ ʨʦʣʴʶ.  

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨ-

ʞʘʥʠʝ ʚʩʝʭ ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʯʝʪʳʨʥʘʜʮʘʪʠ-

ʜʥʝʚʥʳʭ ʨʘʩʪʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʛʠʧʦ-

ʢʩʠʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʠʛʤʝʥʪʥʳʡ ʢʦʤʧʣʝʢʩ 

ʧʨʦʨʦʩʪʢʦʚ ʦʚʩʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʢ 

ʜʝʡʩʪʚʠʶ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʊʘʙʣʠʮʘ 1. 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʛʤʝʥʪʦʚ ʫ ʧʨʦʨʦʩʪʢʦʚ ʷʯʤʝʥʷ 

ʋʩʣʦʚʠʷ ʦʧʳʪʘ 

(ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ) 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ, ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ  

ʨʅ ʘʵʨʘʮʠʷ 
ʍʣʦʨʦʬʠʣʣ ʂʘʨʦʪʠʥʦʠʜʳ 

ʘ ʙ ʘ+ʙ 

6,5 + 4,393Ñ0,0007 2,442Ñ0,0009 6,835Ñ0,0016 0,439Ñ0,0003 

6,5 _ 3,764Ñ0,0006 0,921Ñ0,0014 4,685Ñ0,002 0,278Ñ0,0007 

5 + 4,157Ñ0,0002 0,640Ñ0,0008 4,797Ñ0,001 0,468Ñ0,0006 

5 _ 1,397Ñ0,0009 0,440Ñ0,0003 1,837Ñ0,0012 0,443Ñ0,0012 

4 + 2,485Ñ0,0004 0,527Ñ0,0005 3,012Ñ0,0009 2,115Ñ0,0004 

4 _ 0,755Ñ0,0001 0,218Ñ0,0021 0,973Ñ0,0022 1,100Ñ0,0009 

 

ʊʘʙʣʠʮʘ 2. 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʠʛʤʝʥʪʦʚ ʫ ʧʨʦʨʦʩʪʢʦʚ ʦʚʩʘ 

ʋʩʣʦʚʠʷ ʦʧʳʪʘ 

(ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ) 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʦʚ, ʤʛ/ʛ ʩʳʨʦʡ ʤʘʩʩʳ  

ʨʅ ʘʵʨʘʮʠʷ 
ʍʣʦʨʦʬʠʣʣ ʂʘʨʦʪʠʥʦʠʜʳ 

ʘ ʙ ʘ+ʙ 

6,5 + 4,583Ñ0,0003 2,821Ñ0,001 7,404Ñ0,0013 0,532Ñ0,0012 

6,5 _ 3,867Ñ0,0008 1,490Ñ0,0004 5,357Ñ0,0012 0,365Ñ0,0005 

5 + 4,232Ñ0,0007 2,376Ñ0,0009 6,068Ñ0,0016 1,077Ñ0,0006 

5 _ 2,257Ñ0,0006 0,813Ñ0,0009 3,07Ñ0,0015 0,916Ñ0,0009 

4 + 2,910Ñ0,0009 1,057Ñ0,0009 3,967Ñ0,0018 2,670Ñ0,0007 

4 _ 1,128Ñ0,0024 0,431Ñ0,0016 1,559Ñ0,004 1,594Ñ0,0003 

 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1. ʄʘʣʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝ-
ʥʠʡ/ʇʦʜ ʨʝʜ. ɸ.ʊ. ʄʦʢʨʦʥʦʩʦʚʘ.- ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 

1994. - 184 ʩ. 

2. ʇʦʣʝʚʦʡ ɺ.ɺ. ʌʠʟʠʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ: ʋʯʝʙ 

ʜʣʷ ʙʠʦʣ. ʩʧʝʮ. ʚʫʟʦʚ. ï ʄ.: ɺʳʩʰ. ʐʢ., 1989. ï 

464ʩ. 



ζColloquium - journal Ȼ#15(39),2019 /  63 

ʉʪʝʧʘʥʦʚʘ ɸʣʴʙʠʥʘ ɺʘʩʠʣʴʝʚʥʘ 

ʀʥʞʝʥʝʨ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʉɺʌʋ, ʈʌ, ʛ. ʗʢʫʪʩʢ 

ʋʚʘʨʦʚ ɼʤʠʪʨʠʡ ʄʠʭʘʡʣʦʚʠʯ 

ɿʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ ʉɺʌʋ, ʈʌ, ʛ. ʗʢʫʪʩʢ 

 

ʉʇʆʉʆɹ ʀɿʄɽʅɽʅʀʗ ʉʊʈʋʂʊʋʈʓ ʄɽʍɸʅʆɸʂʊʀɺʀʈʆɺɸʅʅʓʍ ʃʀʐɸʁʅʀʂʆɺ  

 

Stepanova Albina  

Engineer researcher of North-Eastern Federal University,Russia, Yakutsk 

Uvarov Dmitry  

ʅead of laboratory of North-Eastern Federal University, Russia, Yakutsk 

 

METHOD OF CHANGING THE STRUCTURE OF MECHANOACTIVATED LICHENS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʩʳʨʴʷ ʧʨʠ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʠ. ʄʝʪʦʜʦʤ ʨʘʩʪʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʣʠʰʘʡʥʠʢʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʮʝʣʣʶʣʦʟʳ ʠ ʙʠʢʘʨʙʦ-

ʥʘʪʘ ʥʘʪʨʠʷ ʧʦʩʣʝ ʨʘʟʤʦʣʘ ʚ ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʠ ʦʜʥʦʨʦʜʥʦʡ. 

Abstract 

The article presents studies on the effect of excipients on changes in the structure of lichen raw materials 

during mechanical activation. By the method of scanning electron microscopy, it was established that the struc-

ture of lichens with the addition of microcrystalline cellulose and sodium bicarbonate after grinding in a ball 

mill becomes more finely dispersed and homogeneous. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʰʘʡʥʠʢʠ, ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ. 

Keywords: lichens, mechanochemical activation, technology  

 

ɺʚʝʜʝʥʠʝ 

ʗʢʫʪʠʷ ʙʦʛʘʪʘ ʥʝ ʪʦʣʴʢʦ ʘʣʤʘʟʘʤʠ, ʥʦ ʠ ʰʠ-

ʨʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʠ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʨʘʩʪʝʥʠʡ ʩ 

ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩ-

ʪʝʥʠʷʤ ʚʳʞʠʪʴ ʚ ʩʫʨʦʚʦʡ ʩʝʚʝʨʥʦʡ ʧʨʠʨʦʜʝ. ʉʨʝ-

ʜʠ ʥʠʭ ʣʠʰʘʡʥʠʢʠ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʚʦʠʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [1]. ɺʩʝʤ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʰʘʡʥʠʢʠ ʩʦʩʪʘʚʣʷʶʪ ʢʦʨʤʦʚʫʶ 

ʙʘʟʫ ʩʝʚʝʨʥʦʛʦ ʦʣʝʥʝʚʦʜʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʣʠʰʘʡʥʠʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʠʣʘʩʴ. ʕʪʦ - ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʠʱʝʚʘʷ, 

ʭʠʤʠʯʝʩʢʘʷ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ, ʧʘʨʬʶʤʝʨʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [2,3]. ʇʦʪʦʤʫ ʩʝʛʦʜʥʷ ʚʘʞʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʩʳʨʴʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ - ʪʨʘʜʠʮʠʦʥʥʘʷ ʞʠʜ-

ʢʦʬʘʟʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʵʢʩʪʨʘʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ) ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʟʘ-

ʪʨʘʪʥʦʡ (ʪʝʨʤʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʨʘʩʭʦʜʳ ʥʘ 

ʨʝʘʢʪʠʚʳ), ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʝʟʦʧʘʩʥʦʡ (ʩʣʠʚ ʦʪʨʘ-

ʙʦʪʘʥʥʳʭ ʨʝʘʛʝʥʪʦʚ), ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜ ʚʩʝʛʦ 

ʢʦʤʧʣʝʢʩʘ ɹɸɺ, ʜʣʠʪʝʣʴʥʦʡ ʧʦ ʚʨʝʤʝʥʠ (ʤʥʦʛʦ-

ʩʪʘʜʠʡʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʚʦʨʝʥʠʷ, ʥʘʛʨʝʚʘʥʠʷ, 

ʩʫʰʢʠ) ʠ ʢ ʪʦʤʫ ʞʝ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʚ ʧʣʘʥʝ 

ʭʨʘʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʞʠʜʢʦʬʘʟʥʳʭ ʵʢʩʪʨʘʢʪʦʚ. 

ʇʦʵʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʘ ʤʥʦ-

ʛʦʮʝʣʝʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʫʪʝʤ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʘʮʠʠ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳ-

ʨʴʷ, ʦʙʣʘʜʘʶʱʝʛʦ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʣʠʷʥʠʷ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʩʳʨʴʷ ʧʨʠ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

 

ʄʝʪʦʜʳ 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʣʦʝʚʠʱʘ ʣʠʰʘʡʥʠ-

ʢʦʚ ʨʦʜʘ Cladonia, ʟʘʛʦʪʘʚʣʠʚʘʣʠʩʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠ-

ʦʜ, ʢʦʣʠʯʝʩʪʚʦ ʩʳʨʴʝʚʦʡ ʬʠʪʦʤʘʩʩʳ ʦʮʝʥʠʚʘʣʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʩʙʦʨʫ 

ʠ ʩʫʰʢʝ (ɻʆʉʊ 13727-68). ʄʝʭʘʥʦʭʠʤʠʯʝʩʢʫʶ 

ʘʢʪʠʚʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʚ ʤʝʣʴ-

ʥʠʮʝ-ʘʢʪʠʚʘʪʦʨʝ ʧʨʦʪʦʯʥʦʛʦ ʪʠʧʘ ʎʕʄ 7 ï 80 c 

ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʦʚ ʚ ʧʝʨʝʥʦʩʥʦʤ ʜʚʠ-

ʞʝʥʠʠ 740,4 ʦʙ/ʤʠʥ-1 ʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝ-

ʥʠʠ 1974,5 ʦʙ/ʤʠʥ-1 ʚ ʪʝʯʝʥʠʝ 2-3 ʤʠʥʫʪ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʣʠʰʘʡ-

ʥʠʢʦʚ ʧʦʩʣʝ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ 

ʨʘʩʪʨʦʚʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʷʧʦʥʩʢʦʡ 

ʬʠʨʤʳ JEOL 7800F.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʚ ʪʘʝʞʥʦʡ 

ʟʦʥʝ ʩ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ ʩʤʝʰʘʥʥʳʭ ʟʘʨʦʩʣʝʡ ʩʙʦʨ 

ʩʦʩʪʘʚʠʣ 41,0 ʛ/ʤ2 ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʩʳʨʴʷ ʧʨʠ 

ʚʣʘʞʥʦʩʪʠ 7,1 %. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʨʝʟʝ 1/3 

ʚʝʨʭʫʰʢʠ ʪʘʣʣʦʤʘ, ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʙʳʩʪʨʳʡ 

ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʥʝʞʝʣʠ ʧʨʠ ʧʦʣʥʦʤ ʩʨʝʟʝ 

ʩʣʦʝʚʠʱʘ. 

ʏʘʩʪʦ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ɹɸɺ ʚ ʣʠʰʘʡʥʠ-

ʢʦʚʦʤ ʩʳʨʴʝ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʙʠʦʜʦʩʪʫʧʥʦʡ 

ʬʦʨʤʝ, ʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ɹɸɺ ʩʚʷʟʘʥʘ ʚ ʢʦʤʧʣʝʢʩʳ. 

ʇʨʠ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ 

ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ (ʈʠʩ.1).  

ɼʘʥʥʳʡ ʚʠʜ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ 

ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʩ-

ʩʣʝʜʫʝʤʦʛʦ ʩʳʨʴʷ. ʇʨʦʠʩʭʦʜʠʪ ʩʦʟʜʘʥʠʝ ʥʝʢʦʤ-

ʧʝʥʩʠʨʦʚʘʥʥʳʭ ʩʚʷʟʝʡ, ʨʘʜʠʢʘʣʦʚ, ʧʦʜʚʠʞʥʳʭ 

ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʤʦʣʝʢʫʣ [4].  
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ʈʠʩ.1. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʣʠʰʘʡʥʠʢʦʚ ʛʨʫʙʦʛʦ ʧʦʤʦʣʘ (ʩʣʝʚʘ) ʠ ʧʦʩʣʝ ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʠ (ʩʧʨʘʚʘ)  

 

ʅʘʤʠ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʳʨʴʷ ʧʨʠ ʤʝʭʘ-

ʥʦʘʢʪʠʚʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ: ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʫʶ ʮʝʣʣʶʣʦʟʫ (ʄʂʎ) ʠ ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ (ɹʅ), 

ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʩʚʷʟʫʶʱʠʝ ʠ ʫʣʫʯʰʘʶʱʠʝ 

ʩʢʦʣʴʞʝʥʠʝ ʩʚʦʡʩʪʚʘ, ʧʦʚʳʰʘʶʪ ʩʳʧʫʯʝʩʪʴ ʠ 

ʧʨʝʩʩʫʝʤʦʩʪʴ ʪʘʙʣʝʪʦʯʥʳʭ ʩʤʝʩʝʡ [5]. 

 

 

 

 

ʈʠʩ.2. ʈʕʄ ʠʟʦʙʨʘʞʝʥʠʷ ʤʝʭʘʥʦʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʣʠʰʘʡʥʠʢʦʚ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʄʂʎ (ʩʣʝʚʘ)  

ʠ ɹʅ (ʩʧʨʘʚʘ) 

 

ʀʟ ʤʠʢʨʦʩʥʠʤʢʦʚ (ʨʠʩ. 2) ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʤʝ-

ʭʘʥʦʘʢʪʠʚʘʮʠʠ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʩʳʨʴʷ ʚ ʧʨʠʩʫʪ-

ʩʪʚʠʠ ʥʘʧʦʣʥʠʪʝʣʝʡ ʄʂʎ ʠ ɹʅ ʧʨʦʠʟʦʰʣʠ ʥʘʠʙʦ-

ʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʄʝʪʦ-

ʜʦʤ ʨʘʩʪʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʈʕʄ) 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʣʠʰʘʡʥʠʢʦʚ ʩ ʜʦʙʘʚ-

ʣʝʥʠʝʤ ʄʂʎ ʠ ɹʅ ʧʦʩʣʝ ʨʘʟʤʦʣʘ ʚ ʰʘʨʦʚʦʡ ʤʝʣʴ-

ʥʠʮʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʠ ʦʜʥʦ-

ʨʦʜʥʦʡ. ɼʦʙʘʚʣʝʥʠʝ ʩʫʭʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ (ʄʂʎ, ʙʠʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ ʠ ʜʨ.) 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʤʝʭʘʥʦʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʩʤʝʩʝʡ. ɹʫʜʝʪ ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʝʨʜʦʬʘʟʥʦʡ ʤʝʭʘʥʦʭʠʤʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʣʠʰʘʡʥʠʢʦʚ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʥʘʧʦʣʥʠʪʝʣʝʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢ-

ʪʫʨʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʨʦʰʢʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʤʥʦʛʦʢʦʤʧʦ-

ʥʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ʇʈɽɼɺɸʈʀʊɽʃʔʅʓʁ ʈɸʉʏɽʊ ɺʆɿʄʆɾʅʆʉʊʀ ʈɽɸʃʀɿɸʎʀʀ ʈɽɸʂʊʆʈɸ ʅɸ ɹʓʉʊʈʓʍ 

ʅɽʁʊʈʆʅɸʍ ɹʅ-1200 ʉ ʅɸʊʈʀɽɺʓʄ ʊɽʇʃʆʅʆʉʀʊɽʃɽʄ ʀ ʉʄɽʐɸʅʅʓʄ 

ʅʀʊʈʀɼʅʓʄ ʊʆʇʃʀɺʆʄ ʅɸ ʆʉʅʆɺɽ ʆʈʋɾɽʁʅʆɻʆ ʋʈɸʅɸ 

 

Korepin YA.D., Hohlov A.M 

Sal'nikov N.A., Kormakov I.A 

MEPhI National nuclear research Universityè 

 

A PRELIMINARY CALCULATION OF THE FEASIBILITY OF THE IMPLEMENTATION OF THE 

BN-1200 FAST NEUTRON REACTOR WITH SODIUM COOLAN T AND MIXED NITRIDE FUEL 

BASED ON WEAPONS-GRADE URANIUM  

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠ ʨʘʩʯʸʪ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʨʝʘʢʪʦʨʦʤ 

ʪʠʧʘ ɹʅ-1200 ʩʦ ʩʤʝʰʘʥʥʳʤ ʥʠʪʨʠʜʥʳʤ ʪʦʧʣʠʚʦʤ (U+Pu)N ʥʘ ʦʩʥʦʚʝ ʦʨʫʞʝʡʥʦʛʦ ʧʣʫʪʦʥʠʷ. ʇʨʠʚʝʜʝ-

ʥʳ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʘʩʯʸʪʥʳʝ ʜʘʥʥʳʝ, ʦʙʦʩʥʦʚʳʚʘʶʱʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʨʝʘʢʪʦʨʘ ʥʘ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʘʭ ʩ ʜʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʪʦʧʣʠʚʘ ʥʘ ʦʩʥʦʚʝ ʥʝʡʪʨʦʥʥʳʭ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ. 

Abstract. 

This article analyzes and calculates a nuclear power plant with a BN-1200 type reactor with a mixed ni-

tride fuel (U + Pu) N based on weapons-grade plutonium. Key indicators and design data are presented, sub-

stantiating the fundamental possibility of creating a fast neutron reactor with a given fuel composition based on 

neutron and thermophysical calculations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ, ɹʅ, ʙʳʩʪʨʳʡ ʨʝʘʢʪʦʨ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʜʝʨʥʦʝ 

ʪʦʧʣʠʚʦ. 

Keywords: nuclear reactor, BN, fast reactor, reproduction rate, nuclear fuel. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʚ ʤʠʨʝ ʷʚʣʷʶʪʩʷ ʷʜʝʨʥʳʝ ʨʝʘʢʪʦʨʳ ʥʘ ʪʝʧʣʦʚʳʭ 

ʥʝʡʪʨʦʥʘʭ, ʩʞʠʛʘʶʱʠʝ ʪʦʣʴʢʦ ʫʨʘʥ-235. ʉʦʜʝʨʞʘ-

ʥʠʝ ʞʝ ʜʘʥʥʦʛʦ ʠʟʦʪʦʧʘ ʚ ʧʨʠʨʦʜʥʦʤ ʫʨʘʥʝ ʩʦ-

ʩʪʘʚʣʷʝʪ ʣʠʰʴ 0,72% ʠ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝ-

ʙʫʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʦʝ ʠʟʦʪʦʧʥʦʝ ʦʙʦʛʘʱʝʥʠʝ 

ʜʦ ʫʨʦʚʥʷ ʧʦʨʷʜʢʘ 5% [1]. ʆʜʥʘʢʦ ʞʝ ʠ ʵʪʦ ʢʦʣʠ-

ʯʝʩʪʚʦ ʫʨʘʥʘ-235 ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʦ ʧʦʣʥʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʪʴ: ʚ ʦʪʨʘʙʦʪʘʚʰʝʤ ʷʜʝʨʥʦʤ ʪʦʧʣʠʚʝ 

ʪʝʧʣʦʚʳʭ ʨʝʘʢʪʦʨʦʚ ʚ ʩʤʝʩʠ ʩ ʫʨʘʥʦʤ-238 ʩʦʜʝʨ-

ʞʠʪʩʷ ʦʩʪʘʪʦʯʥʘʷ ʜʦʣʷ ʫʨʘʥʘ-235 (å 2%), ʜʦʦʙʦʛʘ-

ʱʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʝʭʥʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ-

ʦʧʨʘʚʜʘʥʥʦ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʥʘ ʪʝʧ-

ʣʦʚʳʭ ʥʝʡʪʨʦʥʘʭ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʩʝ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʵʥʝʨʛʠʠ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. ʂ 

ʪʦʤʫ ʞʝ ʨʝʘʢʪʦʨʳ ʥʘ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʘʭ ʧʦʟʚʦʣʷ-

ʶʪ ʩʞʠʛʘʪʴ ʚʝʩʴ ʧʨʠʨʦʜʥʳʡ ʫʨʘʥ, ʘ ʢ ʪʦʤʫ ʞʝ ʟʘ-

ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʨʠʡ, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʝʪ ʠʟʦʪʦʧʦʚ 

ʩʧʦʩʦʙʥʳʭ ʜʝʣʠʪʴʩʷ ʪʝʧʣʦʚʳʤʠ ʥʝʡʪʨʦʥʘʤʠ. ʇʦ-

ʵʪʦʤʫ ʠʤʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʫʶ ʩʳʨʴʝʚʫʶ ʙʘʟʫ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʵʣʝʤʝʥ-

ʪʦʤ ʚ ʧʦʣʴʟʫ ɹʈ. 

ɹʳʩʪʨʳʝ ʨʝʘʢʪʦʨʳ ʩʧʦʩʦʙʥʳ ʧʨʦʠʟʚʦʜʠʪʴ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʦʪʨʝʙʣʷʪʴ, ʪ.ʝ. ʚʦʟʤʦʞʥʦ ʨʘʩʰʠʨʝʥ-

ʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʛʦʨʶʯʝʛʦ ʧʨʝʚʳʰʘʝʪ ʝʜʠʥʠʮʫ). ʕʪʦ ʚʦʟʤʦʞʥʦ ʟʘ 

ʩʯʝʪ ʩʞʠʛʘʥʠʷ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʥʦʚʦʛʦ ʟʘ ʩʯʝʪ ʧʨʝʚʨʘʱʝʥʠʷ ʩʳʨʴʝʚʳʭ ʥʫʢʣʠʜʦʚ ʚ 

ʜʝʣʷʱʠʝʩʷ (ʥʘʧʨʠʤʝʨ, ʧʣʫʪʦʥʠʡ-239). [1] 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʛʦʣʦʚʥʦʡ ʵʥʝʨʛʦʙʣʦʢ ɹʅ-

1200 ʚʳʧʦʣʥʝʥ ʧʦ ʧʨʠʥʮʠʧʫ ʤʦʥʦʙʣʦʢʘ: ʦʜʠʥ ʨʝ-

ʘʢʪʦʨ - ʦʜʥʘ ʪʫʨʙʠʥʘ. ʊʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ ʨʝʘʢʪʦʨʘ 

ï 2800 ʄɺʪ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ - 1220 ʄɺʪ. 

ʊʨʝʪʠʡ ʢʦʥʪʫʨ ʩ ʧʘʨʦʚʳʤ ʧʨʦʤʧʝʨʝʛʨʝʚʦʤ 

ʚʢʣʶʯʘʝʪ ʪʫʨʙʠʥʫ ʥʘ ʜʘʚʣʝʥʠʝ ʧʘʨʘ 17 ʄʇʘ ʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʘʨʘ 510Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʚʦʜʳ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ 275Áʉ. 

ɼʣʷ ʨʘʙʦʪʳ ʚ ʩʦʩʪʘʚʝ ɸʕʉ ʩ ʨʝʘʢʪʦʨʦʤ ɹʅ-

1200 ʧʨʠʥʷʪʘ ʪʫʨʙʦʫʩʪʘʥʦʚʢʘ ʂ-1200-130/3000, 

ʠʤʝʶʱʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʭʝʤʫ ʎɺɼ + 3 ʎʅɼ, 

ʧʨʠʤʝʥʝʥʥʫʶ ʚ ʪʫʨʙʠʥʝ ʂ-800-130/3000, ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʪʠʧʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʎʅɼ ʩ ʨʘʙʦʯʝʡ 

ʣʦʧʘʪʢʦʡ ʧʦʩʣʝʜʥʝʡ ʩʪʫʧʝʥʠ ʜʣʠʥʦʡ 1200 ʤʤ ʠʟ 

ʪʠʪʘʥʦʚʦʛʦ ʩʧʣʘʚʘ (ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʭʦʨʜʦʡ, ʢʘʢ ʚ 

ʎʅɼ ʪʫʨʙʠʥʳ ʂ-1200-6.8/50 ʜʣʷ ɸʕʉ-2006) [2]. 

ʈʘʩʯʝʪ ʂʇɼ ʠ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʨʝʘʢʪʦ-

ʨʘ 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʈʋ ɹʅ-

1200 ʧʨʠʤʝʥʷʝʪʩʷ ʮʠʢʣ ʧʝʨʝʛʨʝʪʦʛʦ ʧʘʨʘ ʩ ʧʨʦʤʝ-

ʞʫʪʦʯʥʳʤ ʧʝʨʝʛʨʝʚʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥ-
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ʢʝ 1. ɿʥʘʯʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʟ-ʣʠʯʥʳʭ ʪʦʯʢʘʭ ʮʠʢʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʈʠʩʫʥʦʢ 1. ʎʠʢʣ ʧʘʨʦʪʫʨʙʠʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʨʝʘʢʪʦʨʘ ɹʅ-1200. 

ʊʘʙʣʠʮʘ 1. 

ɿʥʘʯʝʥʠʷ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʮʠʢʣʘ. 

ʊʦʯʢʘ T, ʂ p, ʘʪʤ h, ʄɼʞ/ʢʛ S, ʢɼʞ/(ʢʛ*ʂ) 

b 605 130 1.5382 3.5714 

c 605 130 2.6588 5.4235 

d 783 130 3.362 6.467 

e 523[5] 22.525 2.8904 6.467 

f 778 22.525 3.4757 7.3834 

g 492.31 22.525 0.93977 2.51 

h 548 - 1.2099 3.0207 

k 294.78 0.02552 2.173 7.3834 

k' 294.78 0.02552 0.090733 0.31968 

 

ʊʝʨʤʠʯʝʩʢʠʡ ʂʇɼ ʙʝʟ ʨʝʛʝʥʝʨʘʮʠʠ: 

 
ʊʝʨʤʠʯʝʩʢʠʡ ʂʇɼ ʧʨʠ ʠʜʝʘʣʴʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ: 

 

 
 

ʊʝʨʤʠʯʝʩʢʠʡ ʂʇɼ ʜʣʷ ʮʠʢʣʘ c ʩʝʤʴʶ ʦʪʙʦʨʘʤʠ ʧʘʨʘ: 

 

 
ʂʇɼ ʙʨʫʪʪʦ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

 
 

,ʛʜʝ  - ʂʇɼ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ; 

- ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ ʪʫʨʙʠʥʳ (ʤʝʭʘʥʠʯʝʩʢʠʡ ʂʇɼ ʪʫʨʙʠʥʳ);  

 = 0.89 - ʚʥʫʪʨʝʥʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʂʇɼ ʪʫʨʙʠʥʳ; 

 = 0.98 - ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʪʝʧʣʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʊʝʧʣʦʚʫʶ ʤʦʱʥʦʩʪʴ ʨʝʘʢʪʦʨʘ ʨʘʩʩʯʠʪʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

 
,ʛʜʝ  ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ɸʕʉ. 

ɺʳʙʦʨ ʨʘʟʤʝʨʦʚ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʝʪʢʠ ʊɺʕʃ ʚ ʊɺʉ 
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ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ɸɿ, ʪʘʢʠʭ ʢʘʢ ʫʜʝʣʴʥʦʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ( , ʚʳʩʦʪʘ ɸɿ () ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʰʘʛ ʨʝʰʝʪʢʠ (h) ʧʨʦʠʟʚʝʜʝʥ ʠʟ ʫʩʣʦʚʠʷ ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʜʠʘʣʴʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ (ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ TIME26). 

ʆʙʲʸʤ ɸɿ ʨʘʩʩʯʠʪʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

 
ʊʦʛʜʘ ʨʘʜʠʫʩ ɸɿ ʙʫʜʝʪ ʨʘʚʝʥ: 

 
ɺʳʩʦʪʘ ɸɿ ʨʘʚʥʘ: 

 
 

ʕʢʩʪʨʘʧʦʣʠʨʦʚʘʥʥʘʷ ʚʳʩʦʪʘ ʘʢʪʠʚʥʦʡ ʟʦʥʳ: 

 

 
 

ʛʜʝ  = 0.2 ʤ ï ʵʬʬʝʢʪʠʚʥʘʷ ʜʦʙʘʚʢʘ ʧʦ ʚʳʩʦʪʝ ɸɿ. 

ʊɺʕʃ ʚ ʊɺʉ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʫʛʣʘʭ ʪʨʝʫʛʦʣʴʥʦʡ ʨʝʰʝʪʢʠ, ʪʨʠ ʩʦʩʝʜʥʠʝ ʊɺʕʃ ʷʚʣʷʶʪʩʷ ʚʝʨʰʠʥʘʤʠ 

ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʘʢʦʡ ʨʝʰʝʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2. 

ʇʘʨʘʤʝʪʨʳ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʩʙʦʨʦʢ ʠ ʵʣʝʤʝʥʪʦʚ. 

ʌʦʨʤʘ ʊɺʉ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʠ ʙʦʢʦʚʦʤ ʵʢʨʘʥʝ ʐʝʩʪʠʛʨʘʥʥʘʷ 

ʈʘʟʤʝʨ ʊɺʉ ñʧʦʜ ʢʣʶʯò , ʤʤ 180 

ɿʘʟʦʨ ʤʝʞʜʫ ʊɺʉ
ʊɺʉD ,ʤʤ 2 

ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ ʊɺʉ ,ʤʤ 2 

ʌʦʨʤʘ ʨʝʰʸʪʢʠ ʊɺʕʃ ʊʨʝʫʛʦʣʴʥʘʷ 

ʏʠʩʣʦ ʊɺʕʃ ʚ ʦʜʥʦʡ ʊɺʉ, 217 

ʐʘʛ ʨʝʰʸʪʢʠ ʊɺʕʃ ʘʢʪʠʚʥʦʡ ʟʦʥʳ t, ʤʤ 10.625 

ɼʠʘʤʝʪʨ ʊɺʕʃ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ,ʤʤ 9.3 

ʊʦʣʱʠʥʘ ʦʙʦʣʦʯʢʠ ʊɺʕʃ , ʤʤ 0.4 

ʊʦʣʱʠʥʘ ʩʚʠʥʮʦʚʦʛʦ ʟʘʟʦʨʘ, ʤʤ 0.2 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʧʦ ʚʳʩʦʪʝ 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʳʜʫʱʠʭ ʨʘʩʯʸʪʦʚ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʧʦ ʚʳʩʦʪʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ. 

ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʯʝʪʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʊɺʕʃ. 

ʆʙʦʣʦʯʢʠ ʊɺʕʃ , ɺʪ/(ʤĿK)[4] 33.1 

ʉʚʠʥʮʦʚʦʛʦ ʟʘʟʦʨʘ, ɺʪ/(ʤĿK) [4] 18 

ʊʦʧʣʠʚʘ , ɺʪ/(ʤĿK) [3] 16 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʢʩʠʘʣʴʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʣʷ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ɸɿ: 

 

 
 

ɸʢʩʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʥʝʡʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʊɺʕʃʝ ʠʤʝʝʪ ʚʠʜ: 
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ʈʠʩʫʥʦʢ 2. ɸʢʩʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʥʝʡʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʧʨʷʞʝʥʥʦʤ ʊɺʕʃʝ. 

 

,ʛʜʝ  ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ. ɸʢʩʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʥʝʡʥʦʡ 

ʥʘʛʨʫʟʢʠ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʊɺʕʃʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɺ ʮʝʥʪʨʝ ɸɿ , ʘ ʥʘ ʝʝ ʛʨʘʥʠʮʝ . 

ʈʘʩʯʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʚʳʩʦʪʝ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʚʳʩʦʪʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʢʘʥʘʣʝ 

 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʚʳʩʦʪʝ ɸɿ. 
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ʊʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʘ ʚʭʦʜʝ ʚ ɸɿ  ʚ ʮʝʥʪʨʝ  ʠ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ɸɿ . ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʪʨʠʷ (ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝ-

ʥʠʷ) ʨʘʚʥʘ 1156 ʂ ( å883 ). 

ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʣʦʯʢʠ ʊɺʕʃʘ ʧʦ ʚʳʩʦʪʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠʤʝʝʪ 

ʚʠʜ: . 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʙʦʣʦʯʢʠ ʊɺʕʃʦʚ ʚʳʙʨʘʥʘ ʬʝʨʨʠʪʥʦ-ʤʘʨʪʝʥʩʠʪʥʘʷ 

ʩʪʘʣʴ ʕʂ-181 (RUSFER-ɽʂ-181), ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʪʝʯʝʥʠʝ ʜʣʠ-

ʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʣʘʜʘʶʱʘʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʨʘʟʨʫʰʝʥʠʶ.  

ʊʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʦʣʦʯʢʠ ʨʘʩʩʯʠʪʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

 

 
 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʣʦʯʢʠ ʠʤʝʝʪ ʚʠʜ: 

 

 
 

 
ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʦʙʦʣʦʯʢʠ ʧʦ ʚʳʩʦʪʝ ɸɿ.ʂʨʘʩʥʘʷ ʢʨʠʚʘʷ ï ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʦʙʦʣʦʯʢʠ ʊɺʕʃʘ, ʩʠʥʷʷ ï ʥʘ ʚʥʝʰʥʝʡ. 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʦʙʦʣʦʯʢʠ ʥʘ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥ-

ʢʝ 4. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘʦʙʦʣʦʯʢʠ ʜʦʩʪʠʛʘʝʪ  ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝ-

ʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʩʪʘʣʠ [1]. 

ʊʝʧʝʨʴ ʨʘʩʩʯʠʪʘʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʧʦ ʚʳʩʦʪʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ. 

ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʟʥʘʪʴ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʣʘʩʪʠ ʢʦʥʪʘʢʪʘ ʪʦʧʣʠʚʘ ʠ ʦʙʦʣʦʯʢʠ.  
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,ʛʜʝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʚʠʥʮʦʚʦʛʦ ʟʘʟʦʨʘ. 

ʊʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʨʘʩʩʯʠʪʘʝʤ ʧʦ ʬʦʨʤʫʣʝ 
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,ʛʜʝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʥʠʪʨʠʜʥʦʛʦ ʪʦʧʣʠʚʘ [3]. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʧʦ ʚʳʩʦʪʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ 

 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʈʠʩʫʥʦʢ 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʧʦ ʚʳʩʦʪʝ ɸɿ. 

 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧʣʠʚʘ ʜʦʩʪʠʛʘʝʪ 

ʟʥʘʯʝʥʠʷ  ʢʦʪʦʨʦʝ ʥʝ ʧʨʝʚʳʰʘ-

ʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

( å1727 ) [3]. 

ʅɽʁʊʈʆʅʅʆ-ʌʀɿʀʏɽʉʂʀʁ ʈɸʉʏɽʊ 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʯʝʪʦʚ 

ʩʯʠʪʘʝʤ ʥʘʭʦʞʜʝʥʠʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʰʝʛʦ 

ʨʝʘʢʪʦʨʘ (ʚʳʩʦʪʳ (H), ʵʥʝʨʛʦʥʘʧʨʷʞʝʥʥʦʩʪʠ ( , 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʰʘʛʘ (h)) ʠ ʩʦʙʩʪʚʝʥʥʦ ʦʙʲʝʤʥʳʭ 

ʜʦʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ, ʯʪʦʙʳ ʂɺ ʘʢʪʠʚʥʦʡ 

ʟʦʥʳ ʙʳʣ ʨʘʚʝʥ ʝʜʠʥʠʮʝ, ʘ ʅʇʕʈ ʠʤʝʣ ʤʠʥʠʤʘʣʴ-

ʥʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʋ. ʀʤʝʥʥʦ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʪʝʧʣʦʬʠʟʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ. 

ɸɿ ʙʳʣʘ ʨʘʟʙʠʪʘ ʥʘ ʜʚʝ ʟʦʥʳ ʨʘʚʥʦʛʦ ʦʙʲʸʤʘ 

(ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʝʨʚʳʡ ʩʧʦʩʦʙ 

ʚʳʨʘʚʥʠʚʘʥʠʷ): ʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʤʘʣʦʛʦ ʦʙʦʛʘʱʝ-

ʥʠʷ (ɿʄʆ) ʠ ʧʝʨʠʬʝʨʠʡʥʘʷ ʟʦʥʘ ʙʦʣʴʰʦʛʦ ʦʙʦʛʘ-

ʱʝʥʠʷ (ɿɹʆ), ʢʦʪʦʨʳʝ ʦʢʨʫʞʝʥʳ ʟʦʥʦʡ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ (ɿɺ) (ɿʄʆ=145.66 ʩʤ., ɿɹʆ=60.34 ʩʤ., 

ɿɺ=40 ʩʤ.) 

ʇʫʪʝʤ ʠʪʝʨʘʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʧʦ ʨʘʜʠʫʩʫ 

 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʩʢʘʯʢʘ ʦʙʦʛʘʱʝʥʠʡ 

 ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘ ʩʨʝʜʥʝʠʟʦʪʦʧ-

ʥʦʤ ʩʦʩʪʘʚʝ. 

ʇʦʜ  (ʛʜʝ i ï ɿʄʆ,ɿɹʆ ʠʣʠ ɸɿ) ʟʜʝʩʴ ʧʦʜ-

ʨʘʟʫʤʝʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʧʦʪʦʢʘ ʩ ʝʜʠʥʠʮʳ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʵʣʘ ʚ i-ʡ ʟʦʥʝ ʢ 

ʩʨʝʜʥʝʤʫ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ ʚ ʟʦʥʝ, ʪ.ʝ. 

.  

ɼʘʣʴʥʝʡʰʠʝ ʚʳʯʠʩʣʝʥʠʷ ʚʝʣʠʩʴ ʩ ʦʧʪʠʤʘʣʴ-

ʥʳʤ ʟʥʘʯʝʥʠʝʤ ʩʢʘʯʢʘ ʦʙʦʛʘʱʝʥʠʡ , 

ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʠ-

ʥʠʤʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʣʷ ʪʝʧʣʦʚʳʜʝ-

ʣʝʥʠʷ (Kr å 1.2) ʧʦʣʫʯʝʥ ʩʣʝʜʫʶʱʠʡ ʛʨʘʬʠʢ (ʨʠʩʫ-

ʥʦʢ 6) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʷ ʧʦ ʨʘʜʠʫʩʫ 

ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʥʘ ʩʨʝʜʥʝʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ: 
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ʈʠʩʫʥʦʢ 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ ʧʦ ʟʦʥʘʤ ɸɿ  

ʥʘ ʩʨʝʜʥʝ ʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ.  

 

ʇʝʨʠʦʜ ʢʘʤʧʘʥʠʠ ʪʦʧʣʠʚʘ ʜʣʷ ɿʄʆ ʨʘʚʝʥ 1400 ʩʫʪʦʢ, ʜʣʷ ɿɹʆ ï 2100 ʩʫʪʦʢ. ɺʨʝʤʷ ʤʝʞʜʫ ʧʝʨʝʛʨʫ-

ʟʘʤʠ 350 ʩʫʪʦʢ.  

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʜʦ ʚʳʭʦʜʘ ʚ ʨʝʞʠʤ ʨʘʚ-

ʥʦʤʝʨʥʦ ʯʘʩʪʠʯʥʳʭ ʧʝʨʝʛʨʫʟʦʢ, ʩ ʥʘʯʘʣʴʥʳʤ ʟʘʧʘʩʦʤ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 7. 

ʈʠʩʫʥʦʢ 7. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʤʥʦʞʝʥʠʷ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʘʤʧʘ-

ʥʠʠ (c ʥʘʯʘʣʴʥʳʤ ʟʘʧʘʩʦʤ ʨʝʘʢʪʠʚʥʦʩʪʠ). 
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ʄʘʢʩʠʤʘʣʴʥʳʡ ʟʘʧʘʩ ʨʝʘʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʫʝʤʳʡ ʚ ʧʨʦʮʝʩʩʝ ʢʘʤʧʘʥʠʠ: 

 

  

 

ʊʘʢ ʞʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʚʩʝʛʦ ʨʝʘʢʪʦʨʘ ʩ ʫʯʝʪʦʤ 

ʙʦʢʦʚʳʭ ʠ ʪʦʨʮʝʚʳʭ ʵʢʨʘʥʦʚ ( ʠ ), ʅʇʕʈ(ʥʘʪʨʠʝʚʳʡ ʧʫʩʪʦʪʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʝʘʢʪʠʚʥʦʩʪʠ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʘʢʪʠʚʥʦʩʪʠ (ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ɸɿ ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʘʩ-

ʰʠʨʝʥʠʝ ʧʣʠʪʳ ʥʘʧʦʨʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʠ ʫʜʣʠʥʝʥʠʝ ʊɺʕʃʦʚ, ʧʣʦʪʥʦʩʪʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʜʦʧʣʝʨʦʚʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ [5] ). 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʪʝʧʣʦʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʯʪʦ ʜʣʷ ʜʘʥʥʳʭ ʚʳʙʨʘʥʥʳʭ ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ (ʚ ʭʦʜʝ 

ʥʝʡʪʨʦʥʥʦ-ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ) ʧʘʨʘʤʝʪʨʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʦʙʦʣʦʯʢʠ ʊɺʕʃ ʠ ʪʦʧʣʠʚʘ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʩʚʦʠʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 

ʅʝʡʪʨʦʥʥʦ-ʬʠʟʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ, ʩʫʜʷ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ ʪʘʢʦʡ ʨʝʢʪʦʨ ʨʝʘʣʠʟʫʝʤ ʥʘ 

ʧʨʘʢʪʠʢʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʶ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʘʢʪʦʨʘ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʨʝʘʢʪʦʨʦʤ ɹʅ-800. 
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AUTOMATION OF THE PROCUREMENT P ROCESS OF MATERIALS IN A MANUFACTURING 

ENTERPRISE 

 

ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʟʘʢʫʧʢʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠ-

ʷʪʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʘʩʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʵʪʦʪ ʧʨʦʮʝʩʩ.  

Abstract. 

The article discusses the main aspects of the procurement of materials at a manufacturing plant, presents 

classes of information systems that support this process. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʟʘʢʫʧʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʟʘʢʫʧʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ERP, SRM, CRM, 

BPM. 

Keywords: automation of procurement of materials, procurement activities, ERP, SRM, CRM, BPM. 

 

ɿʘʢʫʧʢʫ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ, ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʤʘʭ ʚʳʧʦʣʥʷʶʪ 

ʚʩʝ ʢʦʤʧʘʥʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʢʦʤʧʘʥʠʷʭ, ʟʘʥʷ-

ʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʨʦʮʝʩʩ ʟʘʢʫʧʢʠ ʤʘʪʝʨʠʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʩʥʦʚʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʘ ʚ 

ʢʦʤʧʘʥʠʷʭ, ʟʘʥʷʪʳʭ ʚʝʙ-ʜʠʟʘʡʥʦʤ, ʟʘʢʫʧʢʘ ʷʚʣʷʝʪ-
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ʩʷ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʤ. ɺ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʦʪʨʘʩʣʠ ʠʣʠ ʤʘʩ-

ʰʪʘʙʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʮʝʩʩ ʟʘʢʫʧʢʠ ʩʠʣʴʥʦ ʨʘʟ-

ʣʠʯʘʝʪʩʷ ð ʦʪ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʭ ʦʪʢʨʳʪʳʭ ʢʦʥ-

ʢʫʨʩʦʚ ʚ ʛʦʩʫʯʨʝʞʜʝʥʠʷʭ ʜʦ ʧʨʷʤʳʭ ʟʘʢʫʧʦʢ ʫ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʚ ʤʘʣʦʤ ʙʠʟʥʝʩʝ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʦʢ ʠ ʩʧʦʩʦʙʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʞ-

ʜʦʛʦ ʠʟ ʥʠʭ. 

ɻʦʚʦʨʷ ʦʙ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʢʫʧʦʯʥʳʭ ʧʨʦʮʝ-

ʜʫʨ, ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʥʦ ʚʳʜʝ-

ʣʠʪʴ ʩʚʦʠ ʠʥʩʪʨʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʩʤ. ʨʠʩʫ-

ʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʀʥʩʪʨʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʟʘʢʫʧʦʯʥʳʭ ʧʨʦʮʝʜʫʨ 

 

ERP (ʘʥʛʣ. Enterprise Resource Planning, ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ) ð ʵʪʦ ʢʣʘʩʩ 

ʩʠʩʪʝʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʪʨʫʜʦʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʬʠʥʘʥʩʘʤʠ ʠ ʘʢʪʠʚʘʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʭ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

SRM (ʘʥʛʣ. Supplier Relationship Management, 

ʫʧʨʘʚʣʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ) ð 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʧʦ-

ʩʪʘʚʱʠʢʘʤʠ, ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʟʘʜʘʯʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦ-

ʛʦ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ, ʚʳʙʦʨ ʥʦʚʳʭ ʚʠʜʦʚ ʨʘʟʨʘ-

ʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʚʦʟʤʦʞʥʳʭ ʘʣʴʪʝʨʥʘ-

ʪʠʚ, ʨʝʘʣʠʟʘʮʠʶ ʚʩʝʛʦ ʮʠʢʣʘ ʟʘʢʫʧʦʢ. 

CRM (ʘʥʛʣ. Customer Relationship 

Management, ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝ-

ʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ) ð ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʢʣʠ-

ʝʥʪʘʤʠ, ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʫʣʫʯʰʝʥʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

BPM (ʘʥʛʣ. business process management, 

ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ) ð ʢʦʥʮʝʧʮʠʷ 

ʧʨʦʮʝʩʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʱʘʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʢʘʢ ʦʩʦʙʳʝ ʨʝʩʫʨʩʳ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʧʨʝʨʳʚʥʦ ʘʜʘʧʪʠʨʫʝʤʳʝ ʢ ʧʦʩʪʦ-

ʷʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʠ ʧʦʣʘʛʘʶʱʘʷʩʷ ʥʘ ʪʘʢʠʝ 

ʧʨʠʥʮʠʧʳ, ʢʘʢ ʧʦʥʷʪʥʦʩʪʴ ʠ ʚʠʜʠʤʦʩʪʴ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʩʯʸʪ ʠʭ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʘʣʴʥʳʭ ʥʦʪʘʮʠʡ 

ɺ ʛʦʩʢʦʤʧʘʥʠʷʭ ʟʘʢʫʧʦʯʥʳʝ ʧʨʦʮʝʜʫʨʳ ʨʝ-

ʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʟʘʢʦʥʦʤ ˉ44-ʌɿ çʆ ʢʦʥʪʨʘʢʪʥʦʡ 

ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʥʫʞʜè ʠ ʟʘʢʦʥʦʤ ˉ223-ʌɿ çʆ ʟʘʢʫʧʢʘʭ ʪʦʚʘʨʦʚ, 

ʨʘʙʦʪ, ʫʩʣʫʛ ʦʪʜʝʣʴʥʳʤʠ ʚʠʜʘʤʠ ʶʨʠʜʠʯʝʩʢʠʭ 

ʣʠʮè. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʧʦʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ ʢʘʢ ʫʯʝʪʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ 

ʠʥʪʝʛʨʘʮʠʶ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʧʣʦʱʘʜ-

ʢʘʤʠ. 

ɺ ʩʬʝʨʝ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʟʘʢʫʧʦʯʥʳʭ ʧʨʦʮʝʜʫʨ ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʜʩʠʩʪʝʤ. ʕʪʦ 

SRM-ʩʠʩʪʝʤʳ ʠ ʩʭʦʞʠʝ ʧʦ ʚʦʟʤʦʞʥʦʩʪʷʤ ʤʦʜʫʣʠ 

ERP-ʩʠʩʪʝʤ. ʆʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʢʦʤʧʘʥʠʷʤʠ, ʚʝʣʠʢʠ, ʠ ʜʣʷ ʚʝʜʝʥʠʷ ʫʩʧʝʰʥʦʡ ʘʥʘ-

ʣʠʪʠʢʠ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ ʥʘʜʟʦʨ ʟʘ ʦʰʠʙʢʘ-

ʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʨʠʚʷʟʘʪʴ ʠʩʧʦʣʴʟʫʝʤʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʢ ʦʙʲʝʢʪʘʤ ʜʝʡʩʪʚʫʶʱʝʡ ʫʯʝʪʥʦʡ ʩʠ-

ʩʪʝʤʳ. ʄʥʦʛʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʪʘʢʞʝ 

ʧʦʧʘʜʘʶʪ ʧʦʜ ʨʝʛʣʘʤʝʥʪʳ ˉ223-ʌɿ. 

ʇʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʨʝʜ-

ʥʝʤʫ ʠ ʤʘʣʦ-ʩʨʝʜʥʝʤʫ ʙʠʟʥʝʩʫ, ʢʘʢ ʧʨʘʚʠʣʦ ʫʞʝ 

ʠʤʝʶʪ ʧʣʘʪʬʦʨʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ. 

ɻʦʚʦʨʷ ʦʙ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʢʠ ʤʘʪʝ-

ʨʠʘʣʦʚ, ʪʘʢʠʝ ʢʦʤʧʘʥʠʠ ʩʪʘʨʘʶʪʩʷ ʩʦʟʜʘʪʴ ʨʝʰʝ-

ʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʣʘʪʬʦʨʤ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ: 

¶ ECM (ʘʥʛʣ. Enterprise content management, 
ʫʧʨʘʚʣʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʢʦʥʪʝʥʪʦʤ) ð ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʟʘʢʫʧʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ; 

¶ ʌʠʥʘʥʩʦʚʳʝ ʠ ʫʯʸʪʥʳʝ ʩʠʩʪʝʤʳ ð ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʲʝʤʦʚ ʟʘʢʫʧʢʠ; 

¶ CRM ð ʜʣʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʫʯʘʩʪʥʠ-

ʢʘʤʠ ʟʘʢʫʧʦʢ; 

¶ BPM ð ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ 

ʵʪʘʧʦʚ ʠʣʠ ʚʩʝʡ ʟʘʢʫʧʦʯʥʦʡ ʧʨʦʮʝʜʫʨʳ. 
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ɻʦʚʦʨʷ ʦ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ 

ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ BPM-ʩʠʩʪʝʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩ ʟʘʢʫʧʢʠ ʧʦʣʥʦʩʪʴʶ ʧʨʦʭʦʜʠʪ ʚʥʫʪʨʠ ʦʜ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʝʛʦ ʤʦʞʥʦ ʦʧʝʨʘʪʠʚʥʦ ʜʦʧʦʣʥʠʪʴ ʠ 

ʠʟʤʝʥʠʪʴ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʠʣʴʥʦ ʫʤʝʥʴʰʘʝʪ 

ʨʘʩʭʦʜʳ ʥʘ ʚʥʝʜʨʝʥʠʝ.  

ʂʘʢ ʙʳʣʦ ʦʧʠʩʘʥʦ ʨʘʥʝʝ, ʟʘʢʫʧʦʯʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʝ. ʆʜʥʘʢʦ, ʧʨʠ 

ʦʙʦʙʱʝʥʠʠ ʧʨʦʮʝʜʫʨ ʟʘʢʫʧʢʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʣʶʙʦʛʦ ʪʠʧʘ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʧʘ-

ʢʝʪʘ ʨʘʙʦʪ. ʂʘʞʜʳʡ ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʘʢʝʪ ï ʵʪʘʧ 

ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʢʠ. ɺʦ ʚʨʝʤʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʞ-

ʜʳʡ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʜʥʦʤʫ 

ʠʟ ʜʘʥʥʳʭ ʵʪʘʧʦʚ: 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ; 

¶ ʇʦʜʛʦʪʦʚʢʘ ʢ ʟʘʢʫʧʢʝ; 

¶ ʀʩʧʦʣʥʝʥʠʝ ʟʘʢʫʧʢʠ; 

¶ ʂʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʵʪʘʧ ʠ ʦʧʨʝʜʝʣʠʤ ʚ ʥʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʪʠʧʳ ʧʨʦʮʝʩʩʦʚ: 

¶ ʇʣʘʥʠʨʦʚʘʥʠʝ ï ʦʬʦʨʤʣʝʥʠʝ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʚ ʚʠʜʝ ʟʘʢʫʧʦʯʥʦʛʦ ʧʣʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥ-

ʥʦʛʦ ʵʪʘʧʘ ʬʦʨʤʠʨʫʝʪʩʷ ʛʦʜʦʚʦʡ ʧʣʘʥ ʟʘʢʫʧʦʢ, ʘ 

ʧʨʦʮʝʩʩʳ ʧʦ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚ-

ʥʳʤʠ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠ ʧʨʠʟʚʘʥʳ ʩʦʙʠʨʘʪʴ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦʪ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʦʪʜʝʣʳ ʠʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 

¶ ɿʘʷʚʢʠ ʦʪ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ï 

ʝʩʣʠ ʵʪʘʧ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʦʙʳʯʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʨʷʤʳʝ ʟʘʷʚʢʠ ʥʘ ʟʘʢʫʧʢʫ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʧʨʦʮʝʩʩʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʟʘ-

ʷʚʦʢ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʘʢʝʪʘʭ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʦʩ-

ʥʦʚʥʳʤʠ. ɿʘʷʚʢʠ ʪʘʢʞʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʦʮʝʩʩʫ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

2. ʇʦʜʛʦʪʦʚʢʘ ʟʘʢʫʧʢʠ 

ɼʘʥʥʳʡ ʵʪʘʧ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʣ-

ʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ: 

¶ ɺʳʷʚʣʝʥʥʘʷ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ. ʌʦʨʤʠʨʫʶʪʩʷ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʩʧʝʮʠʬʠʢʘʮʠʠ, ʧʣʘʥʳ ʟʘʢʫʧʢʠ ʠ 

ʠʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʜʘ-

ʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤ ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʢʠ; 

¶ ɺ ʬʠʥʘʥʩʦʚʳʡ ʧʣʘʥ ʧʨʝʜʧʨʠʷʪʠʷ ʚʥʦʩʷʪʩʷ 
ʠʟʤʝʥʝʥʠʷ, ʘ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʦʪʥʦʩʷʪ ʩʦ ʩʪʘʪʴʷʤʠ 

ʨʘʩʭʦʜʦʚ; 

¶ ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ï ʩʙʦʨ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʢʠ; 

¶ ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ ʟʘʢʫʧʢʠ ʥʘʟʥʘ-
ʯʘʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʣʠʮʘ. 

3. ʀʩʧʦʣʥʝʥʠʝ ʟʘʢʫʧʢʠ 

ɺʦ ʚʩʝʡ ʮʝʧʦʯʢʝ ʧʨʦʮʝʩʩʦʚ ʟʘʢʫʧʢʠ ʜʘʥʥʳʡ 

ʵʪʘʧ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ. ʇʦʜ çʧʨʦʚʝʜʝʥʠʝʤ ʟʘʢʫ-

ʧʦʯʥʦʡ ʧʨʦʮʝʜʫʨʳè ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʠʤʝʥʥʦ 

ʜʘʥʥʳʡ ʵʪʘʧ. ʉʧʝʮʠʘʣʠʩʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʠʙʦʣʝʝ 

ʚʥʠʤʘʪʝʣʴʥʦ ʠ ʧʦʣʥʦ ʦʧʠʩʳʚʘʪʴ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʘʥʘʣʠʪʠʢʠ. çʀʩʧʦʣʥʝʥʠʝ ʟʘʢʫʧ-

ʢʠè ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ:  

¶ ʇʦʜʛʦʪʦʚʢʘ ʟʘʢʫʧʢʠ ï ʣʠʮʘ, ʥʘʟʥʘʯʝʥʥʳʝ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ, ʬʦʨʤʠʨʫ-

ʶʪ ʧʘʢʝʪʳ ʢʦʥʢʫʨʩʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʠʣʠ ʠʥʳʝ 

ʥʘʙʦʨʳ ʜʦʢʫʤʝʥʪʦʚ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʪʠʧʘ ʧʨʦʮʝʩʩʘ 

ʟʘʢʫʧʢʠ.  

¶ ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʫʙʣʠʢʫ-
ʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʠʣʠ ʦʪ-

ʧʨʘʚʣʷʝʪʩʷ ʫʯʘʩʪʥʠʢʘʤ ʟʘʧʨʦʩʦʚ ʧʨʝʜʣʦʞʝʥʠʡ. 

ʇʦʩʣʝ ʧʫʙʣʠʢʘʮʠʠ ʠʣʠ ʦʪʧʨʘʚʢʠ ʢʦʥʢʫʨʩʥʘʷ ʜʦ-

ʢʫʤʝʥʪʘʮʠʷ, ʩʦʛʣʘʩʥʦ ʙʦʣʴʰʠʥʩʪʚʫ ʨʝʛʣʘʤʝʥʪʦʚ 

ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʜʦʣʞʥʘ ʠʟʤʝʥʷʪʴʩʷ. 

ʇʨʦʮʝʩʩʳ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ 

ʟʘʢʫʧʦʯʥʦʡ ʧʨʦʮʝʜʫʨʳ. ʊʘʢ, ʥʝʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥ-

ʪʳ [4] ʦʙʷʟʫʶʪ ʧʨʝʜʧʨʠʷʪʠʝ ʧʫʙʣʠʢʦʚʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʟʘʢʫʧʢʝ ʥʘ ʧʨʦʬʠʣʴʥʳʭ ʩʘʡʪʘʭ ʠʣʠ ʩʘʡ-

ʪʘʭ ʟʘʢʘʟʯʠʢʘ. 

¶ ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ 
ʧʨʦʚʝʜʝʥʠʝ ʟʘʢʫʧʢʠ ʧʨʠʥʠʤʘʶʪ ʦʪ ʫʯʘʩʪʥʠʢʦʚ 

ʟʘʷʚʢʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʆʙʳʯʥʦ ʟʘʷʚʢʠ ʧʦʩʪʫʧʘʶʪ 

ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 

¶ ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʵʪʘʧ ʧʝʨʝʛʦʚʦʨʦʚ ʤʝʞʜʫ 
ʩʪʦʨʦʥʘʤʠ ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʢʠ. ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʥʘʜʝʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʤʧʘʥʠʠ ʟʘʧʨʘʰʠʚʘ-

ʶʪ ʜʦʢʫʤʝʥʪʳ ʫ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʢʫʨʩʘ. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʰʘʛʘ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦ-

ʚʘʥʠʷ ʫʩʣʦʚʠʡ ʟʘʢʫʧʢʠ, ʠʟ-ʟʘ ʯʝʛʦ ʩʫʤʤʘ ʟʘʢʫʧʢʠ 

ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ. 

¶ ʌʠʥʘʣʴʥʳʤ ʵʪʘʧʦʤ ʠʩʧʦʣʥʝʥʠʷ ʟʘʢʫʧʢʠ 
ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʦʩʪʘʚʱʠʢʘ. ɺ ʨʘʤʢʘʭ ʘʚʪʦʤʘʪʠʟʘ-

ʮʠʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʘ ʢʦʤʧʘ-

ʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʫʯʝʪ ʜʘʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ: ʠʩʪʦʨʠʷ ʩʜʝʣʦʢ, ʮʝʥʳ ʧʦʩʪʘʚʱʠʢʘ. 

ɼʘʥʥʳʝ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦ-

ʮʝʩʩ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʫʩʪʘ-

ʚʦʤ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʧʦʩʪʘʚʱʠʢʘ 

[1], ʜʣʷ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʦ 

ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʘ, ʮʝʥʘʭ ʧʦʩʪʘʚʱʠʢʘ, 

ʢʘʯʝʩʪʚʝ ʧʦʩʪʘʚʣʷʝʤʳʭ ʪʦʚʘʨʦʚ. ʇʦ ʟʘʚʝʨʰʝʥʠʶ 

ʜʘʥʥʦʛʦ ʰʘʛʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʙʦʨʝ ʧʦʩʪʘʚʱʠʢʘ 

ʧʝʨʝʜʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ 

ʩʠʩʪʝʤʳ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʟʘʢʫʧʦʯʥʘʷ ʧʨʦʮʝʜʫʨʘ ʩʠʣʴʥʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘ-

ʥʘ. ʄʥʦʛʠʝ ʧʦʜʧʨʦʮʝʩʩʳ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʠ ʠʟ-

ʤʝʨʷʝʤʳ ï ʘ ʟʥʘʯʠʪ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʟʨʝʣʦʩʪʠ. ɺʩʝ ʵʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʥʝʥʠʷ ʟʘʢʫʧʦʢ ʚ ʜʦ-

ʩʪʘʪʦʯʥʦ ʧʦʣʥʦʤ ʦʙʲʸʤʝ.  

4. ʂʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ 

ʂʨʘʡʥʠʡ ʵʪʘʧ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʜʝʧʘʨʪʘʤʝʥʪʫ 

ʟʘʢʫʧʦʢ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʝʢʪʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ, ʩʦʧʨʦʚʦʞʜʘʪʴ ʧʨʦʚʝʜʝʥʥʫʶ ʟʘʢʫʧʢʫ ʠ ʚʝ-

ʩʪʠ ʘʥʘʣʠʪʠʢʫ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʘʥʘʣʠʪʠʢʠ ʤʦʞʝʪ 

ʙʳʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʝʩʪʨʘ ʥʝʙʣʘʛʦʥʘʜʝʞʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ. 

ʇʨʦʮʝʩʩʳ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʢʦʥʪʨʦʣʝ ʥʘ ʵʪʘʧʝ 

ʠʩʧʦʣʥʝʥʠʷ:  

¶ ɿʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ; 

¶ ʆʧʣʘʪʘ ʩʯʝʪʦʚ; 
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¶ ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʩʪʘʚʢʠ (ʜʦʢʫʤʝʥʪʘʣʴ-

ʥʦʝ); 

¶ ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʥʝʥʠʷ. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ 

ʩʨʝʜʩʪʚ ʢʦʤʧʘʥʠʠ ʧʨʠ ʟʘʢʘʟʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʟʘʢʫʧʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʜʘʶʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɸʚʪʦʤʘ-

ʪʠʟʘʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ʟʘʢʫʧʱʠʢʦʤ ʠ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʟʘ-

ʢʫʧʢʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʥʫʞʥʫʶ ʩʪʘ-

ʪʠʩʪʠʢʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʚ ʩʦ-

ʟʜʘʥʠʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ. ʈʘʩ-

ʩʤʘʪʨʠʚʘʷ ʠʥʩʪʨʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʟʘʢʫʧʢʠ, ʢʦʤʧʘʥʠʷʤ ʩʪʦʠʪʴ ʠʩʭʦʜʠʪʴ ʠʟ ʪʠʧʘ ʢʦʤ-

ʧʘʥʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʥʷʪʦʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʢʠ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ 

ʢʣʘʩʩʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

BPM- ʠ SRM-ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʬʫʥʢʮʠʦʥʘʣ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʟʘʢʫʧʢʠ, ʘ 

ʩʘʤʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡ. 
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SECURITY ISSUES OF ELECTRONIC PAYMENT SYSTEMS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ 

ʩʠʩʪʝʤ, ʦʧʠʩʳʚʘʶʪʩʷ ʤʝʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʕʇʉ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ. 

Abstract 

This article deals with the problem of ensuring the security of electronic payment systems, describes the 

measures to ensure the security of EPS in terms of the legislation of the Russian Federation. The main directions 

and mechanisms to ensure the security of electronic payment systems were highlighted. 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʳʝ 

ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ, ʜʝʥʝʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʚ ʤʠ-

ʨʝ, ʠ ʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ. 

ɽʩʣʠ ʨʘʥʴʰʝ ʨʘʩʯʝʪʳ ʤʝʞʜʫ ʙʘʥʢʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʧʦ ʧʦʨʫʯʝʥʠʷʤ ʢʣʠʝʥʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʪʝʣʝʛʨʘʬʥʳʤ ʧʝʨʝʚʦʜʦʤ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʜʦʩʪʘʚʢʠ 

ʙʫʤʘʞʥʦʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ, ʪʦ ʩʝʡʯʘʩ ʚʩʝ ʨʘʩʯʝʪʳ 

ʧʝʨʝʚʝʜʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʠʭ ʩʢʦʨʦʩʪʴ, ʩʥʠʟʠʣʘʩʴ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʣʘʪʝʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

(ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʝʜʠʥʦʞʜʳ, ʜʘʣʝʝ 

ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʧʣʘʪʝʞʥʫʶ ʩʠʩʪʝʤʫ ʜʨʫʛʠʤ ʝʝ 

ʫʯʘʩʪʥʠʢʘʤ). 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʉʝʛʦʜʥʷ ʀʥʪʝʨʥʝʪ ʩʪʘʣ 

ʤʦʱʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʢʘʥʘʣʦʤ ʢʘʢ ʜʣʷ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʠ ʙʘʥʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ; ʦʥ 

ʚʥʝʜʨʠʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʀʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʙʠʟʥʝʩʘ ʠ ʨʳʥʢʘ 

[10]. 

ʀʤʝʥʥʦ ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʝʞʠ ʩʪʘʣʠ ʚʳʜʘʶ-

ʱʝʡʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʥʦʚʘʮʠʝʡ ʚ ʙʘʥʢʦʚʩʢʦʤ 

ʜʝʣʝ, ʬʠʥʘʥʩʘʭ ʠ ʢʦʤʤʝʨʮʠʠ. ʀʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ XXI ʚʝʢʘ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʚʝʨʰʘʪʴ ʨʘʩʯʝʪʥʳʝ ʦʧʝʨʘʮʠʠ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʕʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʝʞʠ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠ ʢʘʢ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ. ʆʥʠ ʙʝʟ-

ʦʧʘʩʥʝʝ ʨʘʩʯʝʪʦʚ ʥʘʣʠʯʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʜʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʨʘʩʯʝʪʦʚ (ʧʘʨʦʣʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦ 

ʧʠʥ-ʢʦʜʫ, ʩʤʩ, ʥʝʨʝʜʢʦ ʠ ʜʘʢʪʠʣʦʩʢʦʧʠʯʝʩʢʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ), ʦʪʯʝʛʦ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʩʣʦʞ-

ʥʝʝ ʧʦʭʠʪʠʪʴ. ʊʝʭʥʦʣʦʛʠʝʡ ʰʠʬʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʤʦʞʥʦ ʟʘʢʨʳʪʴ ʣʠʯʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʜʘʥʥʳʝ ʯʝʣʦ-

ʚʝʢʘ ʜʦ ʠʭ ʦʪʧʨʘʚʢʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʯʝʤ ʩʥʠ-

ʞʘʝʪʩʷ ʨʠʩʢ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʰʠʙʢʠ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ 

ʧʣʘʪʝʞʘ ʦʪ ʦʪʧʨʘʚʢʠ ʧʣʘʪʝʣʴʱʠʢʦʤ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʢʣʠʝʥʪʦʤ [1]. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝ-

ʞʝʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʚʝʣʠʯʠʣʠʩʴ ʠ ʢʠʙʝʨ-

ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʦʞʥʳʤʠ ʩʙʦʷʤʠ ʚ ʨʘʙʦʪʝ 

ʩʠʩʪʝʤʳ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤʠ ʜʦʩʪʫʧʘʤʠ ʢ 

ʩʠʩʪʝʤʝ ʠ ʭʠʱʝʥʠʝʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʯʝʤʫ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʠʚʥʦ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʝ [2]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʨʦʩʩʠʡʩʢʠʭ ʧʣʘ-

ʪʝʞʥʳʭ ʩʠʩʪʝʤ, ʧʝʨʝʥʦʩ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʚʥʫʪʨʠ-

ʨʦʩʩʠʡʩʢʠʭ ʪʨʘʥʟʘʢʮʠʡ ʧʦ ʙʘʥʢʦʚʩʢʠʤ ʢʘʨʪʘʤ ʚ 

ʈʦʩʩʠʶ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, ʢʘʢ 

ʙʘʥʢʦʚʩʢʠʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ, ʪʘʢ ʠ ʧʣʘʪʝʞʥʳʭ 

ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʜʝʥʝʛ ï ʚʘʞʥʘʷ ʘʢʪʫʘʣʴʥʘʷ 

ʟʘʜʘʯʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʨʘʟʚʠʪʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʣʘʪʝʞʝʡ, ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʪʘʢʠʭ ʧʣʘʪʝʞʝʡ 

ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʫʜʝʣʷʝʪʩʷ ʚʩʸ ʙʦʣʴ-

ʰʝʝ ʚʥʠʤʘʥʠʝ [1]. 

ɺ 2011 ʛʦʜʫ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣ 

ʧʨʠʥʷʪ çʆ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝè. ɺ 

ʬʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʚʧʝʨʚʳʝ ʟʘʢʨʝʧʣʝʥʦ ʧʦʥʷʪʠʝ 

çʧʣʘʪʝʞʥʘʷ ʩʠʩʪʝʤʘè, ʢʦʪʦʨʦʝ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʪʦʨʦʚ, ʟʘʥʷʪʳʭ ʧʝʨʝʚʦʜʦʤ ʜʝ-

ʥʝʞʥʳʭ ʩʨʝʜʩʪʚ (ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʥʥʳʝ ʜʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ), ʧʣʘʪʝʞʥʳʭ ʘʛʝʥʪʦʚ, ʩʫʙʘʛʝʥʪʦʚ (ʙʘʥʢʦʚ-

ʩʢʠʭ ʧʣʘʪʝʞʥʳʭ ʘʛʝʥʪʦʚ), ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʯʪʦʚʦʡ 

ʩʚʷʟʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʝ-

ʨʝʚʦʜʦʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ), ʫʩʣʫʛ ʧʣʘʪʝʞʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʦʧʝʨʘʪʦʨʦʚ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ. 

ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʠʤʝʥʫʶʪʩʷ ʩʫʙʲʝʢʪʘʤʠ ʥʘʮʠʦʥʘʣʴ-

ʥʦʡ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʳ.  

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʟʘʢʦʥʘ ʚʳʭʦ-

ʜʠʣʠ ʧʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ, ʢʦʪʦʨʳʝ ʪʨʝʙʦʚʘʣʠ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʨʝʜʩʪʚ ʧʣʘʪʝʞʘ (ʢʨʠʧʪʦʟʘʱʠʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʩʘʡʪʦʚ ʙʘʥʢʦʚ ʠ ʦʧʝʨʘʪʦʨʦʚ ʧʣʘʪʝʞ-

ʥʳʭ ʩʠʩʪʝʤ) [7]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2017 ʛʦʜʫ ʙʳʣʦ ʧʨʦʠʟ-

ʚʝʜʝʥʦ ʦʩʥʦʚʘʪʝʣʴʥʦʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʇʣʘʪʝʞʥʦʡ 

ʩʠʩʪʝʤʳ ɹʘʥʢʘ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʫʪʚʝʨʞʜʝʥ ʠ 

ʥʦʚʳʡ ʥʦʨʤʘʪʠʚʥʳʡ ʘʢʪ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʨʘʙʦʪʫ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ï ʧʦʣʦʞʝʥʠʝ ɹʘʥʢʘ ʈʦʩʩʠʠ ʦʪ 

06.07.2017 ˉ 595-ʇ çʆ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝ ɹʘʥʢʘ 

ʈʦʩʩʠʠè. ʎʝʣʴ ʵʪʦʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʦʚʳʰʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʩʯʝʪʦʚ ʤʝʞʜʫ ʙʘʥ-

ʢʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʠʭ ʫʩʢʦʨʝʥʠʠ. ʉʦʙʩʪʚʝʥʥʦ, ʧʨʠ 

ʵʪʦʤ ʨʦʩʩʠʡʩʢʘʷ ʧʣʘʪʝʞʥʘʷ ʩʠʩʪʝʤʘ ʧʣʘʩʪʠʢʦʚʳʭ 

ʢʘʨʪ çʄʠʨè (ʦʧʝʨʘʪʦʨʦʤ ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ɸʆ 

çʅʉʇʂè) ʧʦʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʥʦ ʠʣʠ ʩʦʮʠʘʣʴ-

ʥʦ ʟʥʘʯʠʤʦʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ɹʘʥʢʦʤ ʈʦʩʩʠʠ 

ʢʨʠʪʝʨʠʷʤ, ʥʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʠ ʫʞʝ ʚ ʙʣʠ-

ʞʘʡʰʝʝ ʚʨʝʤʷ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʪʫʩʫ ʩʦ-

ʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ.  

ʅʘʜʟʦʨʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘ-

ʪʝʞʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦʤ ʦ ʅʇʉ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʎʝʥʪʨʘʣʴʥʳʤ ɹʘʥ-

ʢʦʤ ʈʌ (ɹʘʥʢʦʤ ʈʦʩʩʠʠ). ʇʨʝʞʜʝ ʚʩʝʛʦ, ʬʝʜʝʨʘʣʴ-

ʥʳʤ ʟʘʢʦʥʦʤ ʌɿ ʦʪ 27 ʠʶʣʷ 2006 ʛʦʜʘ ˉ 152-ʌɿ 

çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè ʠ ʧʦʜʟʘʢʦʥʥʳʤ ʘʢʪʦʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʘʥʢʘ ʈʌ, ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʱʠʪʦʡ ʧʝʨ-

ʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʥʝʞʥʳʭ 

ʧʝʨʝʚʦʜʦʚ, ʩʨʝʜʩʪʚʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʟʘʱʠʪʳ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ 

ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʶʜʘ ʦʪʥʦʩʠʪʩʷ ʇʦʩʪʘʥʦʚ-

ʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 1 

ʥʦʷʙʨʷ 2012 ʛʦʜʘ ˉ 1119 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʭ ʦʙ-

ʨʘʙʦʪʢʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʝʨʩʦʥʘʣʴ-

ʥʳʭ ʜʘʥʥʳʭè.  

ʉ 1 ʠʶʣʷ 2012 ʛʦʜʘ ʜʝʡʩʪʚʫʝʪ ʇʦʣʦʞʝʥʠʝ ʧʦ 

ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝ (ʫʪʚ. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ Pʌ ˉ584 ʦʪ 

13.06.2012 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʷ ʦ ʟʘʱʠʪʝ 
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ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝè). ɿʜʝʩʴ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʟʘʱʠ-

ʪʦʡ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʢʦʪʦʨʘʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʧʣʘʪʝʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʦʢʫʤʝʥʪʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʟʘʱʠʪʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʮʝ-

ʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘ-

ʥʠʷ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ, ʪʨʝʙʦʚʘʥʠʝ ʥʘʣʠʯʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʷ ʠʣʠ ʨʘʙʦʪʥʠʢʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʦʨʛʘʥʠʟʘʮʠʶ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʚʥʝʜʨʝʥʠʶ 

ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ ʫʛʨʦʟ ʠ ʫʷʟʚʠʤʦ-

ʩʪʝʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ.  

ʇʦʣʦʞʝʥʠʝ ɹʘʥʢʘ ʈʦʩʩʠʠ ˉ 382-ʇ çʆ ʪʨʝʙʦ-

ʚʘʥʠʷʭ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʝʨʝʚʦʜʦʚ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦ 

ʧʦʨʷʜʢʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ɹʘʥʢʦʤ ʈʦʩʩʠʠ ʢʦʥʪʨʦʣʷ 

ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʱʠ-

ʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʝʨʝʚʦʜʦʚ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚè (ʫʪʚ. ɹʘʥʢʦʤ ʈʦʩʩʠʠ 

09.06.2012) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ɹʘʥʢʘ ʈʦʩʩʠʠ. ɿʜʝʩʴ ʨʝʛʣʘʤʝʥ-

ʪʠʨʫʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʘʙʣʶʜʝʥʠʝʤ ʚ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʪʝʞʥʦʡ ʩʠʩʪʝʤʝ. ʊʘʤ ʫʩʪʘʥʦʚʣʝ-

ʥʳ ʪʨʝʙʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʝʨʝʚʦʜʦʚ ʜʝ-

ʥʝʞʥʳʭ ʩʨʝʜʩʪʚ [6]. 

ʊʘʢʞʝ ʜʣʷ ʮʝʣʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ ʠ ʜʣʷ ʙʦʨʴʙʳ ʩ 

ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷʤʠ ɹʘʥʢʦʤ ʈʦʩʩʠʠ ʚ ʝʛʦ ʩʪʨʫʢ-

ʪʫʨʝ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʎʝʥʪʨ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʨʝʘ-

ʛʠʨʦʚʘʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ ʘʪʘʢʠ ʚ ʬʠʥʘʥʩʦʚʦʡ 

ʩʬʝʨʝ (FinCERT) ʚ ʩʦʩʪʘʚʝ ʛʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʎɹ ʈʌ. ʉ 1 

ʠʶʥʷ 2015 ʛ. ʦʥ ʥʘʯʘʣ ʨʘʙʦʪʫ, ʠ ʦʩʥʦʚʥʘʷ ʝʛʦ ʟʘʜʘ-

ʯʘ ï ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʤʝʥʘ ʦ ʨʠʩʢ-ʩʦʙʳʪʠʷʭ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʘʥʘʣʠʪʠʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʙʣʝʤʘ-

ʤʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʫʛʨʦʟʘʤʠ ʠ ʫʷʟ-

ʚʠʤʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʘʥʥʦʡ ʩʬʝʨʳ 

[3]. 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʧʣʘ-

ʪʝʞʥʳʭ ʩʠʩʪʝʤ ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ 26.07.2017 ʛ. ʌʝʜʝ-

ʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ187 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʨʠʪʠʯʝ-

ʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʜʘʣʝʝ ʂʀʀ) ʚ ʮʝʣʷʭ ʝʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʝʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʪʘʢ. ʉʦʛʣʘʩʥʦ ʟʘʢʦ-

ʥʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʙʘʥʢʦʚ-

ʩʢʦʡ ʩʬʝʨʝ ʠ ʠʥʳʭ ʩʬʝʨʘʭ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʷʚ-

ʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʂʀʀ, ʧʦʜʣʝʞʘʱʠʤʠ ʟʘʱʠʪʝ ʦʪ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʪʘʢ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʈʌ [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ 

ʩʠʩʪʝʤ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ (ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʘʷ, ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ ʟʘʱʠʪʘ) ʨʝʛʫʣʷʪʦʨʦʚ 

ʧʦ ʀɹ (ʧʨʠʢʘʟʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʌʉɹ ʠ 

ʌʉʊʕʂ ʈʦʩʩʠʠ). 

ʆʛʨʦʤʥʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʝʛʦʜʥʷ ʧʨʠʦʙʨʝʣʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʥʝʪ-ʧʣʘʪʝʞʝʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ, 

ʚʣʘʜʝʣʝʮ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʤʦʛ ʙʝʟ ʦʧʘʩʝʥʠʡ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʣʘʪʝʞ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʤʝʪʴ ʥʘʜʝʞʥʳʡ ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʧʨʦʪʦʢʦʣʳ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ (ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʣʶʯʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʧʦʜʧʠʩʝʡ ʜʣʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ) [5]. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʦʪʦʢʦʣʦʚ ʨʝʘʣʠʟʫʝʪ ʪʝʭʥʦʣʦ-

ʛʠʶ Secure Electronic Transactions, ʠʣʠ ʠʥʘʯʝ ʛʦʚʦ-

ʨʷ, SET ï çɹʝʟʦʧʘʩʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠè, 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʥʘ ʙʘʟʝ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ Visa ʠ 

MasterCard. ɺ ʜʘʥʥʦʤ ʧʨʦʪʦʢʦʣʝ ʜʣʷ ʟʘʱʠʪʳ ʪʨʘʥ-

ʟʘʢʮʠʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʮʝʜʫʨʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʦʡ 

ʧʦʜʧʠʩʠ. ʇʨʦʪʦʢʦʣ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʧʨʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʠ ʚʣʘʜʝʣʴʮʘ ʧʣʘʩʪʠʢʦʚʦʡ ʢʘʨʪʳ ʠ ʧʨʦʜʘʚ-

ʮʘ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʯʝʪʝ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʳ ʙʫʜʝʪ 

ʦʩʪʘʚʘʪʴʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ (ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʚʦʡʥʘʷ ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ). 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʦ-

ʢʦʣʘ SET:  

- ʚ ʧʝʨʚʦʡ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʢʨʳʪʳʝ 
ʢʣʶʯʠ, ʨʝʘʣʠʟʘʮʠʷ ʢʘʞʜʦʛʦ ʠʟ ʰʘʛʦʚ ʧʨʦʪʦʢʦʣʘ 

Secure Electronic Transactions ʜʦʣʞʥʘ ʩʦʧʨʦʚʦʞ-

ʜʘʪʴʩʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʚʠʜʦʠʟʤʝʥʠʪʴ ʠʣʠ ʠʩʢʘ-

ʟʠʪʴ ʜʘʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ SET ʧʨʦʪʦʢʦʣʘ ʫʯʘʩʪʥʠʢʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ʩʠʩʪʝʤʝ ʠ ʚ ʦʙʷʟʘʪʝʣʴ-

ʥʦʤ ʧʦʨʷʜʢʝ ʧʝʨʝʜʘʪʴ ʧʘʨʪʥʝʨʘʤ ʣʠʯʥʳʡ ʦʪʢʨʳ-

ʪʳʡ ʢʣʶʯ.  

- ʚʦ ʚʪʦʨʦʡ ʩʭʝʤʝ ʧʫʪʝʤ ʦʙʤʝʥʘ ʮʠʬʨʦʚʳʤʠ 
ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩʪʦ-

ʨʦʥ, ʦʥʘ ʜʘʝʪ ʫʯʘʩʪʥʠʢʘʤ ʩʜʝʣʢʠ ʧʨʘʚʦ ʥʘ ʧʦʣʴʟʦ-

ʚʘʥʠʝ ʧʣʘʩʪʠʢʦʚʳʤʠ ʢʘʨʪʘʤʠ. SET-ʩʝʨʪʠʬʠʢʘʪ 

ʤʘʛʘʟʠʥʘ ʧʨʠ ʵʪʦʤ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʪʦʯʢʠ ʪʦʨʛʦʚʣʠ. ʋ ʢʘʞʜʦʛʦ 

ʚʣʘʜʝʣʴʮʘ ʢʘʨʪʳ SET-ʩʝʨʪʠʬʠʢʘʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʢʘʨʪʳ ʪʦʣʴ-

ʢʦ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ. ʇʨʠ ʵʪʦʤ ʦʧʝʨʘʮʠʷ 

ʦʧʣʘʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SET-ʩʝʨʪʠʬʠʢʘʪʘ ʥʝ ʧʦ-

ʪʨʝʙʫʝʪ ʦʪ ʢʣʠʝʥʪʘ ʚʚʝʩʪʠ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʘʨʪʳ, ʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʘʚʮʦʤ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʪʝʞʠ ʩ 

ʧʣʘʩʪʠʢʦʚʳʭ ʢʘʨʪ ʠ ʙʝʟ ʢʣʠʝʥʪʩʢʠʭ SET-

ʩʝʨʪʠʬʠʢʘʪʦʚ, ʝʩʣʠ ʢʣʠʝʥʪʳ ʥʝ ʨʘʩʧʦʣʘʛʘʶʪ ʵʪʠʤʠ 

ʩʝʨʪʠʬʠʢʘʪʘʤʠ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩ ̫ʪʝʭʥʦʣʦʛʠʷ Merchant Initiated Au-

thorization Secure Electronic Transactions (MIA  

SET). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʪʝʞʝʡ ʧʦ 

ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʘ RBS ʧʨʝʜʦʪʚʨʘʪʠʪ ʣʶ-

ʙʳʝ ʚʦʟʤʦʞʥʳʝ ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʪʨʘʥʟʘʢʮʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʦʪʦʢʦʣʘ SET ʷʚʣʷʝʪʩʷ ʧʦʣ-

ʥʘʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʩʜʝʣʢʠ, ʦʜʥʘʢʦ ʛʣʘʚʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʦʩʪʘʝʪʩʷ ʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝ-

ʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʦʨʦʛʦʚʠʟʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘ-
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ʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʚ ʩʝʪʠ 

ʧʦʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ 

ʧʨʦʪʦʢʦʣʘʤʠ [8]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʪʦʢʦʣʝ 3D Secure ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʪʦʢʦʣʘ SET, ʢʦʪʦʨʳʝ ʤʝ-

ʰʘʶʪ ʝʛʦ ʚʥʝʜʨʝʥʠʶ, ʦʥ ʜʝʰʝʚʣʝ ʚ ʨʝʘʣʠʟʘʮʠʠ, 

ʧʨʦʱʝ ʠ ʜʦʩʪʫʧʥʝʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʘ ʪʘʢ ʞʝ ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ ʜʦʙʘʚʣʷʝʪ 

ʝʱʸ ʦʜʠʥ ʰʘʛ ʢ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ.  

3D Secure ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪʦʤ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ 

VISA. ʇʨʦʪʦʢʦʣ ʨʘʟʨʘʙʦʪʘʥ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ, ʦʥ ʪʘʢ ʞʝ 

ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʢʣʠʝʥʪʘʤ ʫʩʣʫʛʫ Verified by 

Visa (VbV). ʋʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʵʪʦʤ 

ʧʨʦʪʦʢʦʣʝ, ʙʳʣʠ ʧʨʠʥʷʪʳ ʠ MasterCard ʠ JCB In-

ternational, ʧʦʣʫʯʠʚ ʥʘʟʚʘʥʠʝ MasterCard Secure 

Code (MCC) ʠ J/Secure. ʇʨʦʪʦʢʦʣ 3D Secure ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ 

ʢ ʧʨʦʮʝʩʩʫ ʘʚʪʦʨʠʟʘʮʠʠ ʧʨʦʚʝʨʢʫ ʧʦʜʣʠʥʥʦʩʪʠ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʦʙʱʝʤ ʚʠʜʝ ʵʪʦ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʚʫʭ ʵʪʘʧʦʚ:  

- ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʤʝʨ ʢʘʨ-

ʪ,r ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʢʘʨʪʳ, ʘ ʪʘʢ ʞʝ ʠʤʷ ʜʝʨʞʘʪʝʣʷ 

ʢʘʨʪʳ ʠ ʢʦʜ ʧʨʦʚʝʨʢʠ ʝʝ ʧʦʜʣʠʥʥʦʩʪʠ (CVC2);  

- ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʪʦʢʦʣ 3D-

Secure, ʧʦʢʘʟʳʚʘʝʪ ʩʪʨʘʥʠʮʫ ʙʘʥʢʘ-ʵʤʠʪʝʥʪʘ ʢʘʨ-

ʪ,r ʛʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʡ ʟʘʱʠʪʥʳʡ ʢʦʜ. ɽʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʉʄʉ-ʩʦʦʙʱʝʥʠʷ ʥʘ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʩ 

ʧʦʤʦʱʴʶ ʢʘʨʪʦʯʢʠ ʨʘʟʦʚʳʭ ʢʦʜʦʚ ʠʣʠ ʢʣʠʝʥʪ ʤʦ-

ʞʝʪ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʠʪʴ ʧʦʩʪʦʷʥʥʳʡ ʢʦʜ.  

ʅʘʟʚʘʥʠʝ 3D Secure (Three-Domain Secure) 

ʚʦʟʥʠʢʣʦ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʚ ʦʥʣʘʡʥ-

ʪʨʘʥʟʘʢʮʠʠ ʫʯʘʩʪʚʫʶʪ ʪʨʠ ʜʦʤʝʥʘ - ʠʣʠ ʪʦʨʛʦʚʦʡ 

ʪʦʯʢʠ (ʤʝʨʯʘʥʪʘ) ʠʣʠ ʵʢʚʘʡʨʝʨʘ, ʛʜʝ ʚʚʦʜʷʪʩʷ ʜʘʥ-

ʥʳʝ ʧʣʘʪʸʞʥʦʡ ʢʘʨʪʳ, ʧʣʘʪʸʞʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦ-

ʨʘʷ ʧʨʦʠʟʚʦʜʠʪ ʧʝʨʝʘʜʨʝʩʘʮʠʶ ʧʣʘʪʝʞʘ ʩʪʨʘʥʠʮʫ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʘʨʦʣʝʤ ʣʠʙʦ ʨʘʟʦʚʳʤ ʢʦʜʦʤ ʠ 

ʜʦʤʝʥ ʵʤʠʪʝʥʪʘ ʢʘʨʪʳ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʩʝʨʚʠʩʘ, ʛʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʘʥʠʮʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʚʝʜʸʥʥʳʭ ʟʘʱʠʪʥʳʭ 

ʢʦʜʦʚ.  

ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʠʟ ʜʦʤʝʥʦʚ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ 

ʬʫʥʢʮʠʶ: 

- ʵʢʚʘʡʝʨ ï ʟʘ ʢʦʨʨʝʢʪʥʳʡ ʟʘʧʨʦʩ ʠ ʚʝʨʥʳʡ 

ʧʫʪʴ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʚʣʘʜʝʣʴʮʘ ʢʘʨʪʳ; 

-  ʵʤʠʪʝʥʪ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʩ-

ʪʠʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʝ, 

- ʧʣʘʪʝʞʥʘʷ ʩʠʩʪʝʤʘ ï ʟʘ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥ-

ʥʳʭ. 

ɽʩʣʠ ʧʣʘʪʝʞ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʨʪʦʡ ʙʘʥʢʘ, 

ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʪʦʢʦʣ 3-D Secure, ʪʦ ʢ 

ʥʝʦʙʭʦʜʠʤʦʡ ʨʘʥʥʝʝ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʟʘʧʨʦʩ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʜ-

ʣʠʥʥʦʩʪʠ ʢʘʨʪʳ (ʟʘʯʘʩʪʫʶ ʵʪʦ ʢʦʜ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪʩʷ ʙʘʥʢʦʤ ʚ sms-ʩʦʦʙʱʝʥʠʠ ʥʘ 

ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ). 

ʆʜʥʘʢʦ ʙʳʚʘʝʪ, ʯʪʦ ʙʘʥʢʠ ʧʨʠʤʝʥʷʶʪ ʩʠʩʪʝʤʫ 

ʧʦʩʪʦʷʥʥʳʭ ʧʘʨʦʣʝʡ (ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʢʣʠʝʥʪʦʤ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ) ʠ ʧʦʩʣʝ ʯʝʛʦ ʧʨʠ ʩʦ-

ʚʝʨʰʝʥʠʠ ʢʘʞʜʦʡ ʪʨʘʥʟʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʠʤʝʥʥʦ ʵʪʦʪ ʢʦʜ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ, ʦʜʥʦʨʘʟʦʚʳʡ ʢʦʜ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʷ ʚ ʜʘʥʥʦʤ ʧʣʘʥʝ ʙʫʜʝʪ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦ-

ʙʦʤ ʟʘʱʠʪʳ. 

ɺ ʪʝʭʥʦʣʦʛʠʠ ʟʘʱʠʪʳ 3D Secure ʠʤʝʶʪʩʷ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ. ɺ ʦʙʳʯʥʳʭ ʪʨʘʥʟʘʢʮʠʷʭ ʟʘ ʦʧʝʨʘʮʠʠ 

ʧʦ ʫʢʨʘʜʝʥʥʳʤ ʢʘʨʪʘʤ ʥʝʩʸʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʥʘ ʯʴʝʤ ʩʘʡʪʝ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ 

ʦʧʣʘʪʘ ʪʦʚʘʨʘ ʠʣʠ ʞʝ ʫʩʣʫʛʠ ʧʦ ʫʢʨʘʜʝʥʥʦʡ ʢʘʨʪʝ 

(ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʦʥ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ 3D 

Secure). ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʞʝ ʪʨʘʥʟʘʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʟʘʱʠʱʝʥʳ 3D Secure, ʧʨʦʠʩʭʦʜʠʪ çʇʝʨʝʥʦʩ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠè (ʩ ʘʥʛʣ. Liability Shift), ʵʪʦ ʢʦʛʜʘ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʥʘ ʩʘʤʦʛʦ ʢʣʠʝʥʪʘ 

ʠʣʠ ʞʝ ʥʘ ʙʘʥʢ-ʵʤʠʪʝʥʪ, ʢʦʪʦʨʳʡ ʚʳʧʫʩʪʠʣ ʢʘʨʪʫ.  

ʅʦ ʚʩʝ ʞʝ, ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʝʭʥʦʣʦʛʠʠ 

3D Secure ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥ-

ʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʨʠʧʪʦʛʨʘʬʠ-

ʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ SSL/TLS, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʤʥʦʛʦ 

ʫʷʟʚʠʤʦʩʪʝʡ.  

ʇʨʦʚʦʜʷ ʩʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ SET ʠ 3-D Secure, 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʭ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ SET ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʘʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʩʜʝʣʢʠ, ʘ ʥʝʜʦʩʪʘʪʢʘ-

ʤʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ 

ʩʣʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʟʘ-

ʱʠʪʳ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʪʝʭʥʦʣʦʛʠʠ 3D Secure ʤʦʞ-

ʥʦ ʦʪʥʝʩʪʠ ʥʝʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʚ ʪʝʭʥʦʣʦʛʠʠ 3D 

Secure ʠʤʝʶʪʩʷ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ʕʪʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʷʟʚʠʤʦʛʦ ʢʨʠʧʪʦʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʧʨʦʪʦʢʦʣʘ SSL/TLS ʠ ʚʦ ʚʪʦʨʫʶ ï ñʧʝʨʝ-

ʥʦʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠò ʥʘ ʩʘʤʦʛʦ ʢʣʠʝʥʪʘ (ʘ ʪʘʢʞʝ, 

ʥʘ ʙʘʥʢ-ʵʤʠʪʝʥʪ), ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ 

ʚʦʩʧʦʣʴʟʫʝʪʩʷ ʫʢʨʘʜʝʥʥʦʡ ʢʘʨʪʦʡ [10]. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ ʠʤʝʝʪ 

ʨʘʟʫʤʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ IT-ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ 

ʦʪʜʝʣʦʚ ʀɹ ʚ ʙʘʥʢʘʭ. ɺ ʦʩʥʦʚʥʦʤ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ, ʟʘʯʘʩʪʫʶ ʥʝ 

ʩʚʷʟʘʥʥʳʭ, ʟʘʜʘʯ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʭ 

ʢʘʢ: ʙʦʨʴʙʘ ʩ ʚʠʨʫʩʘʤʠ ʠ ʧʦʧʳʪʢʘʤʠ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʷ ʚ ʩʝʪʴ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʩʦʟʜʘʥʠʝ ʙʵʢʘʧʦʚ, ʙʦʨʴ-

ʙʘ ʩ ʫʪʝʯʢʘʤʠ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʣʦʤʦʚ ʠ ʭʘ-

ʢʝʨʩʢʠʭ ʘʪʘʢ ʠ ʜʨ. ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʟʘʜʘʯʠ ʨʝʰʘʶʪ-

ʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʠ ʙʳʩʪʨʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ʉʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ 

ʚʦʟʥʠʢʘʶʪ ʚ ʨʘʙʦʪʝ ʩ ʜʦʢʫʤʝʥʪʘʤʠ, ʚ ʵʪʦʡ ʩʬʝʨʝ 

ʦʩʥʦʚʥʦʡ ʫʛʨʦʟʦʡ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ 

(ʥʝʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʴ ʠ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ) ï ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʝʯʴ ʠʜʝʪ ʦ ʚʥʫʪʨʝʥʥʠʭ 

ʫʪʝʯʢʘʭ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦ ʚʠʥʝ ʥʝʨʘ-

ʜʠʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ (ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ, 

ʩʠʩʪʝʤʳ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ICQ, Skype ʠ 

ʜʨ.) [11]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʨʦʡ 

ʙʫʜʝʪ ʘʜʝʢʚʘʪʥʘʷ ʧʦʣʠʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʧʦ ʨʘʟʛʨʘʥʠʯʝʥʠʶ ʧʨʘʚ ʜʦʩʪʫʧʘ ʜʣʷ ʩʦʪʨʫʜʥʠ-

ʢʦʚ, ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʪʳ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʪʨʘʬʠʢʘ ʧʨʠ ʧʦʤʦʱʠ ʰʠʬʨʦʚʘʥʠʷ, 

https://www.banki.ru/wikibank/%CD%EE%EC%E5%F0+%E1%E0%ED%EA%EE%E2%F1%EA%EE%E9+%EA%E0%F0%F2%FB/
https://www.banki.ru/wikibank/%CD%EE%EC%E5%F0+%E1%E0%ED%EA%EE%E2%F1%EA%EE%E9+%EA%E0%F0%F2%FB/
https://www.banki.ru/wikibank/CVC2/
https://www.banki.ru/wikibank/%C1%E0%ED%EA+%96+%FD%EC%E8%F2%E5%ED%F2+%EF%EB%E0%F1%F2%E8%EA%EE%E2%FB%F5+%EA%E0%F0%F2/
https://www.banki.ru/wikibank/%C1%E0%ED%EA+%96+%FD%EC%E8%F2%E5%ED%F2+%EF%EB%E0%F1%F2%E8%EA%EE%E2%FB%F5+%EA%E0%F0%F2/
https://www.banki.ru/wikibank/%D1%CC%D1-%E8%ED%F4%EE%F0%EC%E8%F0%EE%E2%E0%ED%E8%E5/
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ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʭʨʘʥʝʥʠʶ ʨʝʟʝʨʚʥʳʭ ʙʵʢʘʧʦʚ ʥʘ 

ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʨʘʟʜʝʣʘʭ ʠʣʠ ʚʥʝʰʥʠʭ ʥʦʩʠʪʝʣʷʭ, 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ ʠ 

ʚʥʝʰʥʠʤʠ ʩʝʪʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʩʪʨʦʛʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʜʦʣʞʥʦʩʪʥʳʭ ʠʥʩʪʨʫʢʮʠʡ 

ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, ʠ ʜʨ., ʘ ʪʘʢʞʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ-

ʣʠʪʠʢʠ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦ-

ʣʠʪʠʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʙʘʥʢʘʭ ʠ 

ʧʨʦʮʝʩʩʠʥʛʦʚʳʭ ʮʝʥʪʨʘʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

DLP-ʩʠʩʪʝʤʳ2 [13,14], ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʢʦʪʦ-

ʨʳʭ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʦʚ. 

DLP-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ (ʧʨʦ-

ʩʣʫʰʠʚʘʪʴ) ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ çʚʦ ʚʥʝè: web-ʜʦʩʪʫʧ, ʬʘʡʣʦʦʙʤʝʥʥʠʢʠ, ʵʣʝʢ-

ʪʨʦʥʥʫʶ ʧʦʯʪʫ, ʧʝʯʘʪʴ ʜʦʢʫʤʝʥʪʦʚ ʪ.ʜ. ʉʠʩʪʝʤʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

- ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʚʩʝʡ ʧʝʨʝʩʳʣʘʝʤʦʡ ʠʥʬʦʨ-
ʤʘʮʠʠ, ʘʥʘʣʠʟ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʠ ʨʘʟʙʦʨ ʧʝʨʝʩʳ-

ʣʘʝʤʳʭ ʜʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʪʝʛʦʨʠʷʤ; 

- ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʙʣʦʢʠʨʦʚʢʘ ʫʪʝʯʝʢ ʢʦʥʬʠ-
ʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

- ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʚʩʝʡ ʧʝʨʝʩʳʣʘʝʤʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ; 

- ʧʨʠʚʝʜʝʥʠʝ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʦʣ-
ʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʪʨʘʩʣʝʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

- ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʥʘʢʦʧʠʪʝʣʷʤ ʠ 
ʧʨʠʥʪʝʨʘʤ, ʘʥʘʣʠʟ ʩʦʜʝʨʞʠʤʦʛʦ ʬʘʡʣʦʚ, ʨʘʩʧʝʯʘ-

ʪʳʚʘʝʤʳʭ ʠ ʟʘʧʠʩʳʚʘʝʤʳʭ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʩ ʙʣʦʢʠ-

ʨʦʚʢʦʡ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝ-

ʥʠʷ ʥʘʨʫʰʝʥʠʡ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʟʨʘʩʪʘʝʪ, ʚ ʩʚʷʟʠ ʩ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʡ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʠ ʥʘʩʪʨʦʡʢʠ, 

ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʬʫʥʢʮʠʡ ʢʦʥʪʨʦʣʷ ʠ ʙʦʣʴʰʠʤ ʩʪʦ-

ʠʤʦʩʪʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʫʩʪʘʥʦʚʢʫ 

ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ. ʊ.ʦ. ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʱʠʪʳ ʦʪ ʧʨʦʠʟʚʦʣʘ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ 

ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠʤʝʥʥʦ ʭʦʨʦʰʘʷ DLP-ʩʠʩʪʝʤʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʦʪʩʫʪ-

ʩʪʚʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʜʠʥʦʛʦ ʫʥʠʚʝʨʩʘʣʴ-

ʥʦʛʦ ʤʝʪʦʜʘ ʠʣʠ ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʫʶ ʟʘʱʠʪʫ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ, ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʥʳʭ ʩʠ-

ʩʪʝʤ. 
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SECURITY ENGINEERING OF WEB -BASED INFORMATION SYSTEMS  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʫʛʨʦʟ ʟʘʱʠʪʳ ʠʥʬʦʨ-

ʤʘʮʠʠ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ. ʆʨʛʘʥʠʟʘʮʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦ-

ʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʩ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʝʙ-

ʩʘʡʪʘʤʠ.  

Abstract 

The development of information technology is accompanied by the new threats of information security. A lot 

of userôs information is processed on the websites. Organization of web-based information systems security has 

a huge importance for the effective functioning of data processing system. This article consider the security of 

web-based information systems and protection of information on the websites. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʙ-ʩʘʡʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʝʨ-

ʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ. 

Keywords: website, information technologies, protection of information, security, personal information. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚʩʝ ʩʪʨʝʤʠʪʝʣʴʥʝʝ. ʀʥʪʝʨʥʝʪ 

ʩʪʘʣ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʦʙʳʜʝʥʥʦʡ ʞʠʟ-

ʥʠ, ʠ ʦʪʥʳʥʝ ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ 

ʩʧʦʩʦʙʘ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʢʫʧʢʠ ʥʦʚʳʭ ʪʦʚʘ-

ʨʦʚ ʠ ʫʩʣʫʛ, ʨʘʟʚʠʪʠʷ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ ʠʣʠ ʜʨʫʛʦʛʦ 

ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʤʠʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ.  

ɼʘʥʥʘʷ ʩʝʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʵʢʩʧʣʫ-

ʘʪʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʚʝʙ-ʨʝʩʫʨʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ʚʝʙ-ʩʘʡʪʦʚ). ʆʩʫʱʝʩʪʚʣʷʷ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚ ʀʥʪʝʨʥʝʪʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʣʴ-

ʟʦʚʘʪʝʣʠ ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʟʘʜʫʤʳʚʘʶʪʩʷ, ʯʪʦ ʦʪʜʝʣʴ-

ʥʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʚʝʙ-ʩʘʡʪʦʚ 

ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʭ ʚʣʘʜʝʣʴʮʝʚ, ʥʦ ʪʘʢʞʝ ʠ ʥʘ 

ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʚ [1].  

ʀʥʬʦʨʤʘʮʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʣʶʙʳʝ ʜʘʥʥʳʝ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʩʦʥʘʣʴʥʳʝ (ʇɼʥ) ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʮʝʥʥʳʭ ʚ ʤʠʨʝ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ ʤʥʦʞʝʩʪʚʦ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʦʜʝʨʞʠʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʦ-

ʥʘʣʴʥʳʝ ʜʘʥʥʳʭ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʠʥʘʥʩʦʚʳʭ 

ʦʧʝʨʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʨʝʢʚʠʟʠʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʩʝ 

ʵʪʠ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪ ʟʘʱʠʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʧʨʦʮʝʩʩʘ ʮʠʨʢʫʣʷʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ, ʧʨʠ ʝʝ 

ʭʨʘʥʝʥʠʠ, ʧʝʨʝʜʘʯʝ ʠ ʠʟʤʝʥʝʥʠʠ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʘʪʘʢ, 

ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʱʝʡ ʜʦʩʪʫʧ ʜʣʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʢ ʣʠʯ-

ʥʳʤ ʠ ʬʠʥʘʥʩʦʚʳʤ ʜʘʥʥʳʤ [2]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘʢʢʫʤʫʣʠ-

ʨʫʶʱʠʭ ʜʘʥʥʳʝ ʩʚʦʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʝʤ ʠ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʵʪʦʡ ʨʘʙʦʪʳ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʫʞʝʥ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: 

1. ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ (ʩʠʩʪʝʤʘ 
ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʚʝʙ-ʩʘʡʪʦʚ, ʩʢʨʠʧʪʳ); 

2. ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʝʨʚʝʨʘ (ʭʦʩʪʠʥʛʘ); 

3. ʛʨʘʤʦʪʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʨʘʙʦʪʘ ʘʜ-
ʤʠʥʠʩʪʨʘʪʦʨʘ ʠʣʠ ʜʨʫʛʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʦʪʚʝʯʘʶ-

ʱʝʛʦ ʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʝʙ-ʩʘʡʪʘ. 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʨʠ ʧʫʥʢʪʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʙʫʜʝʪ ʥʝʧʨʝʢʣʦʥʥʘ ʧʝʨʝʜ ʚʦʟʤʦʞʥʳʤʠ ʫʛʨʦʟʘʤʠ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

1. ʆʨʛʘʥʠʟʘʮʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ 

ʯʘʩʪʠ. 

ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʣʶʙʦʡ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʠ 

ʩʢʨʠʧʪʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʚʝʙ-ʩʘʡʪʘ. ʇʦʜ 

ʥʘʜʝʞʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʫʷʟʚʠʤʦʩʪʝʡ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʜʦʩʪʫʧ ʢ ʙʘ-

ʟʘʤ ʜʘʥʥʳʭ, ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʢ ʧʘʥʝʣʠ ʨʘʙʦ-

ʪʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚʝʙ-ʩʘʡʪʘ [3]. 
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ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʙʝʟ 

ʦʪʩʫʪʩʪʚʠʷ ʫʷʟʚʠʤʦʩʪʝʡ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ 

ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʢʨʠʧʪʳ, ʢʘʞʜʳʡ ʨʘʟ 

ʜʝʣʘʷ ʦʪʩʳʣʢʫ ʢ ʚʦʧʨʦʩʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂ ʩʦʞʘʣʝ-

ʥʠʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʣʶʙʦʡ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (CMS) ʠʣʠ ʚ ʩʢʨʠʧʪʝ 

ʩʫʱʝʩʪʚʫʶʪ ʫʷʟʚʠʤʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʜʦʨʘʙʦʪ-

ʢʝ. ʏʘʩʪʴ ʠʟ ʪʘʢʠʭ ʫʷʟʚʠʤʦʩʪʝʡ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 

ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʠ ʷʚʣʷʝʪʩʷ ʧʫʙʣʠʯʥʦʡ. ɼʨʫʛʘʷ 

ʯʘʩʪʴ ʫʷʟʚʠʤʦʩʪʝʡ ʥʝ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʰʠʨʦʢʦʡ 

ʘʫʜʠʪʦʨʠʠ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʜʣʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʘʪʘʢʠ ʥʘ ʚʝʙ-ʩʘʡʪʳ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʥʘʜʝʞʥʦʡ ʠ ʥʝʧʨʠʩʪʫʧʥʦʡ ʨʘʙʦ-

ʪʳ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʨʘʱʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚʦʧʨʦʩʫ ʙʝʟʦʧʘʩʥʦʩʪʠ [4]. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚʳʭʦʜ ʦʙ-

ʥʦʚʣʝʥʠʡ ʠ ʧʘʪʯʝʡ ʜʣʷ ʧʦʧʫʣʷʨʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚ-

ʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʚʝʙ-ʩʘʡʪʦʚ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙ-

ʥʦʚʣʷʪʴ CMS ʜʦ ʧʦʩʣʝʜʥʝʡ ʜʦʩʪʫʧʥʦʡ ʚʝʨʩʠʠ. 

ɼʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʩʢʨʠʧʪʦʚ ʩʦʙʩʪʚʝʥʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʩʢʘʥʠʨʦʚʘʥʠʝ ʜʦ-

ʩʪʫʧʥʳʤʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʠʩʢʘ ʫʷʟʚʠʤʦʩʪʝʡ 

ʩʨʝʜʩʪʚʘʤʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʷʪʴ ʠʩʭʦʜʥʳʡ 

ʢʦʜ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-

ʤʳ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ʇʦ ʥʘʡʜʝʥʥʳʤ ʫʷʟʚʠʤʦʩʪʷʤ ʩʣʝ-

ʜʫʝʪ ʥʝʧʨʝʤʝʥʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ, ʠʩʧʨʘʚʣʷʪʴ 

ʠʭ [5].  

ʂʨʦʤʝ ʨʝʛʫʣʷʨʥʳʭ ʦʙʥʦʚʣʝʥʠʡ CMS ʠ ʩʢʨʠʧ-

ʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʘʩʧʝʢʪ, ʚʣʠʷʶ-

ʱʠʡ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ï ʵʪʦ ʧʨʘʚʠʣʴʥʘʷ ʢʦʥʬʠʛʫ-

ʨʘʮʠʷ ʚʝʙ-ʩʘʡʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʧʨʘʚʠʣʴʥʦ ʧʨʦʧʠʩʘʪʴ ʧʨʘʚʘ ʥʘ ʬʘʡʣʳ ʠ 
ʜʠʨʝʢʪʦʨʠʠ (ʜʣʷ ʢʘʪʘʣʦʛʘ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ); 

¶ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʢ ʚʥʫʪʨʝʥʥʝʡ ʩʦʩʪʘʚ-
ʣʷʶʱʝʡ ʚʝʙ-ʩʘʡʪʘ (ʜʣʷ ʢʘʪʘʣʦʛʦʚ ʩ ʨʝʟʝʨʚʥʳʤʠ 

ʢʦʧʠʷʤʠ, ʬʘʡʣʘʤ ʢʦʥʬʠʛʫʨʘʮʠʠ); 

¶ ʧʦʩʪʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʥʘ ʧʘ-
ʥʝʣʠ ʘʚʪʦʨʠʟʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ʊʘʢʠʝ ʤʝʨʳ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘ ʚʦʟʤʦʞʥʳʝ ʫʛʨʦʟʳ ʟʣʦʫʤʳʰʣʝʥ-

ʥʠʢʦʚ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ. 

2. ʆʨʛʘʥʠʟʘʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-ʩʝʨʚʝʨʘ (ʭʦ-

ʩʪʠʥʛʘ). 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʷʚʣʷʝʪʩʷ ʭʦʩʪʠʥʛ ʜʣʷ ʨʘʟʤʝʱʝ-

ʥʠʷ ʚʝʙ-ʩʘʡʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʥʘ ʦʙ-

ʱʠʡ ʭʦʩʪʠʥʛ (shared) ʠ ʚʳʜʝʣʝʥʥʳʡ (dedicated).  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʣʷ ʦʙʱʝʛʦ ʭʦʩʪʠʥʛʘ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʟʘ ʙʝʟʦʧʘʩʥʫʶ ʥʘʩʪʨʦʡʢʫ ʚʝʙ-ʩʝʨʚʝʨʘ 

ʣʝʞʠʪ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʝ ʭʦʩʪʠʥʛ-ʢʦʤʧʘʥʠʠ, ʜʣʷ 

ʚʳʜʝʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʣʝʞʠʪ ʥʘ 

ʚʣʘʜʝʣʴʮʝ ʩʘʤʦʛʦ ʩʝʨʚʝʨʘ. 

ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ (ʦʙʱʝʛʦ ʭʦʩʪʠʥʛʘ ʠ ʚʳʜʝʣʝʥ-

ʥʦʛʦ) ʢʦʥʬʠʛʫʨʘʮʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʛʨʘʥʠ-

ʯʝʥʥʳʡ ʥʘʙʦʨ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʝ ʥʘʨʫʰʘʶ-

ʱʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʝʙ-ʩʘʡʪʘ. ʊʘʢʞʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʦʙʣʘʩʪʴ ʚʠʜʠʤʦʩʪʠ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʳ ʠʟ ʩʢʨʠʧʪʦʚ, ʦ ʯʝʤ ʜʦʣʞʝʥ ʧʦʟʘʙʦʪʠʪʴʩʷ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʝʨʚʝʨʘ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʠʥ ʩʝʨ-

ʚʝʨ ʦʙʱʝʛʦ ʭʦʩʪʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʩʪʠʪʴ ʩʦʪʥʠ 

ʚʝʙ-ʩʘʡʪʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʘʡʪʘ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝ-

ʣʝʥʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʠʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʢʦʤʧʘ-

ʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʭʦʩʪʠʥʛ, ʣʦʷʣʴʥʦ ʧʦʜʭʦʜʷʪ 

ʢ ʚʦʧʨʦʩʫ ʥʘʩʪʨʦʡʢʠ ʚʝʙ-ʩʝʨʚʝʨʘ, ʦʪʜʘʚʘʷ ʧʨʝʜʧʦ-

ʯʪʝʥʠʝ ʨʘʟʨʝʰʝʥʠʶ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʘʚ. 

ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʱʝʤ ʫʨʦʚʥʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʭ ʚʝʙ-ʩʘʡʪʦʚ, ʨʘʟʤʝʱʸʥʥʳʭ ʥʘ 

ʜʘʥʥʦʤ ʚʝʙ-ʩʝʨʚʝʨʝ. ɺʣʘʜʝʣʴʮʳ ʚʝʙ-ʩʘʡʪʦʚ ʜʦʣʞ-

ʥʳ ʪʱʘʪʝʣʴʥʝʝ ʧʦʜʭʦʜʠʪʴ ʢ ʚʦʧʨʦʩʫ ʚʳʙʦʨʘ ʭʦ-

ʩʪʠʥʛʘ. ʉʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʪʦʪ ʭʦʩʪʠʥʛ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʩʪʨʦʡʢʠ ʚʝʙ-ʩʝʨʚʝʨʘ 

ʧʝʨʩʦʥʘʣʴʥʦ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʥʘʩʪʨʦʡʢʠ ʧʦ-

ʫʤʦʣʯʘʥʠʶ. 

ɼʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ ʥʘʩʪʨʦʡʢʫ ʜʦʣ-

ʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴ ʩʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʠʤʝ-

ʶʱʠʡ ʦʧʳʪ ʚ ʠʟʦʣʷʮʠʠ ʚʝʙ-ʩʘʡʪʘ ʦʪ ʦʩʪʘʣʴʥʦʡ 

ʯʘʩʪʠ ʩʠʩʪʝʤʳ. ɼʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʘ ʦʛʨʘʥʠ-

ʯʝʥʘ ʩʚʦʙʦʜʘ ʩʢʨʠʧʪʦʚ ʠ ʦʙʣʘʩʪʴ ʠʭ ʚʠʜʠʤʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʦʨʛʘʥʠʟʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ 

ʩʠʩʪʝʤʳ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ. 

3. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʨʘʙʦʪʘ ʘʜʤʠʥʠʩʪʨʘʪʦ-
ʨʘ. 

ʏʘʱʝ ʚʩʝʛʦ, ʚʣʘʜʝʣʴʮʳ ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʟʘʜʫʤʳʚʘʶʪʩʷ ʣʠʰʴ ʦ 

ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʢʦʜʘ ʠ ʦ ʙʝʟʦʧʘʩ-

ʥʳʭ ʥʘʩʪʨʦʡʢʘʭ ʩʝʨʚʝʨʘ, ʥʦ ʦʙʨʘʱʘʶʪ ʤʘʣʦ ʚʥʠ-

ʤʘʥʠʷ ʥʘ ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʩʘʶʱʠʭʩʷ ʠʭ 

ʩʦʙʩʪʚʝʥʥʦʡ ʙʝʩʧʝʯʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʚʟʣʦʤʫ ʚʝʙ-ʩʘʡʪʘ ʠ ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʘʤʠ [6]. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʠʭ ʫʛʨʦʟ ʘʜʤʠʥʠʩʪʨʘ-

ʪʦʨʫ ʩʘʡʪʘ ʥʘ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, 

ʯʪʦ: 

¶ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʟʘʱʠʪʘ ʢʦʤʧʴʶ-
ʪʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʩ ʚʝʙ-

ʩʘʡʪʦʤ, ʩ ʧʦʤʦʱʴʶ ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ; 

¶ ʥʝʦʙʭʦʜʠʤʘ ʨʝʛʫʣʷʨʥʘʷ ʩʤʝʥʘ ʧʘʨʦʣʝʡ ʧʘ-
ʥʝʣʠ ʘʚʪʦʨʠʟʘʮʠʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ; 

¶ ʟʘʧʨʝʱʝʥʦ ʭʨʘʥʝʥʠʝ ʧʘʨʦʣʝʡ ʚ ʧʨʦʛʨʘʤ-
ʤʘʭ; 

¶ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʧʘʨʦʣʠ; 

¶ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʧʨʦ-
ʪʦʢʦʣʫ SFTP (ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ) ʠʣʠ 

SCP (ʙʝʟʦʧʘʩʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʬʘʡʣʦʚ) [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʚ ʭʦʜʝ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, 

ʫʞʝ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʙʦʪʫ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʤʠʨʥʦʡ ʩʝʪʠ çʀʥʪʝʨʥʝʪè.  

ʕʪʘ ʩʠʩʪʝʤʘ ʦʙʲʝʜʠʥʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝ-

ʪʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʃʶʙʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʚ çʀʥʪʝʨʥʝʪʝè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʝʙ-

ʩʘʡʪʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʣʠʯʝʩʪʚʦ ʚʝʙ-

ʩʘʡʪʦʚ ʧʨʦʛʨʝʩʩʠʚʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʧʨʝʜʣʘʛʘʷ ʩʚʦʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʩʝ ʥʦʚʳʝ ʠ ʦʙʥʦʚʣʝʥʥʳʝ ʫʩʣʫʛʠ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʘʩʪʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝ-
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ʣʝʡ ʩʝʪʠ, ʧʦʵʪʦʤʫ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʦʪ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ.  

ɺʘʞʥʦ ʟʘʜʫʤʘʪʴʩʷ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʙʝʟʦʧʘʩʥʳ 

ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʝʪʠ. ɽʞʝʛʦʜʥʦ 

ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʘʪʘʢ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʘʢ ʩʦ-

ʤʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʪʘʢ ʠ ʫʢʦʨʝʥʠʚ-

ʰʠʭʩʷ ʫʞʝ ʜʦʣʛʦʝ ʚʨʝʤʷ. ʇʦʵʪʦʤʫ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʚʝʙ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘ-

ʙʠʣʴʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʝ 

ʧʨʦʩʪʦʡ ʚʦʧʨʦʩ, ʥʦ, ʥʝʩʦʤʥʝʥʥʦ, ʨʝʰʘʶʱʠʡ ʜʣʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʦʟʘʙʦʪʠʪʴʩʷ ʦʙ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʱʠʪʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʝʨʩʦ-

ʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ. ɽʞʝʜʥʝʚʥʦ ʦʙʨʘʙʘʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʦʪʦʢ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʘʙʦʪʠʪʴʩʷ ʦ ʛʨʘʤʦʪ-

ʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠ ʥʘʧʨʘʚʠʪʴ ʩʠʣʳ ʥʘ ʵʬʬʝʢʪʠʚʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ 

ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 
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THE ROLE OF INFORMATION SECURITY AS ONE PART OF THE NATIONAL DIGITAL 

ECONOMY PROGRAM IN RUSSIA  

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʦʛʨʘʤʤʘ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʙʫʜʫʱʝʛʦ ʚʩʝʡ 

ʩʪʨʘʥʳ ʠ ʝʝ ʨʘʟʚʠʪʠʷ. ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʝʸ 

ʢʫʣʴʪʫʨʘ ʚ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʘʣʠʟʘʮʠʶ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʚʩʝʡ ʩʪʨʘʥʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʙʫʜʫʱʝʝ ʩʪʨʘʥʳ ʚ 

ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ. 

Abstract 

The Russian digital economy program plays one of the main roles for successful future and development of 

country. An important part of this program is information security and its culture in the life of population. The 

program aimed at promoting the use of information technology and the implementation of information protec-

tion for a population of the whole country. This article examines the meaning of information security and impact 

on the information future of a country within the program of digital economy in Russia. 
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ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʪʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʨʝʩʫʨʩʦʚ ʥʘ ʨʝ-

ʘʣʠʟʘʮʠʶ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʩʧʝʢʪʠʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ. ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʥʘ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʰʠʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʚʩʝʭ ʦʙʣʘʩʪʝʡ. ʇʨʦʠʩʭʦʜʠʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʝʨ-

ʰʝʥʠʷ ʦʧʝʨʘʮʠʡ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ: ʧʦʷʚʣʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʀʥʪʝʨ-

ʥʝʪʘ ʚʝʱʝʡ, ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʤʘʩʩʦʚʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʠ ʚʳʰʝ-

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʧʨʝʜʝʣʷʶʪ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʡ ʧʦʜʭʦʜ ʚ ʨʝʰʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠ-

ʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʦʙʱʝʩʪʚʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʠʭ ʨʘʟʚʠʪʠʷ. ɺ ʫʩʢʦʨʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʜ-

ʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʨʝʘ-

ʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʀʥʬʦʨʤʘʮʠʷ ʚʳʩʪʫʧʘʝʪ ʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʸ ʢʨʘʞʘ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʧʨʘʚʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ɺ ʩʣʝʜ-

ʩʪʚʠʠ ʯʝʛʦ ʧʦʜʥʠʤʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ ʦ 

ʚʥʝʜʨʝʥʠʠ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʝ 

ʦʙʱʝʩʪʚʦ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʝ ʤʦʞʝʪ 

ʦʙʦʡʪʠʩʴ ʙʝʟ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʠʩʢʦʚ. ʀʤʝʥʥʦ ʧʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʘʥʷ-

ʣʘ ʫʩʪʦʡʯʠʚʫʶ ʧʦʟʠʮʠʶ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʚ ʯʝʤ ʠ ʧʨʦʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʛʨʘʤʤʘ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʩʪʘʣʘ ʧʨʠʦʙʨʝʪʘʪʴ ʚʩʝ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʫʶ 

ʦʛʣʘʩʢʫ ʚ ʉʄʀ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʩʪʘʣʘ ʟʘʥʠʤʘʪʴ 

ʦʜʥʫ ʠʟ ʚʘʞʥʳʭ ʧʦʟʠʮʠʡ ʚ ʨʘʤʢʘʭ ʦʙʩʫʞʜʝʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʝʝ ʜʘʣʴʥʝʡ-

ʰʝʛʦ ʨʘʟʚʠʪʠʷ.  

ɺ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʣʝʞʠʪ ʘʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ 

ʪʘʢʞʝ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʪʝ ʩʬʝʨʳ ʦʙʱʝʩʪʚʘ, ʛʜʝ ʨʘ-

ʥʝʝ ʦʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷ-

ʤʠ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʶʪʩʷ [1]: 

1. ʂʘʜʨʳ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

3. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

4. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

5. ʅʦʨʤʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʈʘʟʚʠʪʠʝ ʦʪʨʘʩʣʝʡ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʵʢʦ-

ʥʦʤʠʢʠ ʧʦʟʚʦʣʠʪ ʧʨʠʚʝʩʪʠ ʢ ʜʘʣʴʥʝʡʰʝʡ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ 

ʘʢʪʠʚʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʏʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʩʢʦʨʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ [2].  

ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʥʝʜʨʝʥʠʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʨʝ-

ʜʫ ʚʦʟʥʠʢʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʨʠʩʢʦʚ ʚ ʩʬʝ-

ʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʝʤʢʦʝ ʠ ʤʥʦʛʦʛʨʘʥʥʦʝ ʧʦʥʷʪʠʝ. 

ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʠʥʷʪʦ ʧʦ-

ʥʠʤʘʪʴ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʨʝʜʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦʨʦʞʜʘʶʱʠʭ ʥʘʥʝʩʝʥʠʝ 

ʫʱʝʨʙʘ ʩʫʙʲʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺ 

ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʠʥʷ-

ʪʦʡ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [3].  

ʇʨʦʛʨʘʤʤʘ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʜʘʣʘ 

ʦʩʥʦʚʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʦʩʥʦʚʥʳʭ 

ʰʘʛʦʚ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʬʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʎʝʣʴʶ ʨʘʟʚʠʪʠʷ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦ-

ʤʠʢʠ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠ-

ʧʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʨʝʜʠ 

ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ [4]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʜʘʯʘʤ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʘʥʘ-

ʣʠʟ ʨʠʩʢʦʚ. 

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʚʥʫʪʨʝʥʥʠʭ ʩʦ-

ʪʨʫʜʥʠʢʦʚ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʨʠʭʦʜʠʪʩʷ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʥʘʩ ʢ ʚʳʚʦʜʫ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʤʝʶʱʝʡ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ [5].  

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʦʩʪʦʷ-

ʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 

ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ. ɻʣʘʚʥʦʝ, 

ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ ʧʦʷʚ-

ʣʷʶʪʩʷ ʠʟ ʥʝʧʨʘʚʦʤʝʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʩʭʦʜʷ ʠʟ 

ʯʝʛʦ ʩʪʦʠʪ ʟʘʜʘʯʘ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʪʘʢʠʭ ʨʠʩʢʦʚ.  

ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʪʘʢʠʭ ʨʠʩ-

ʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʠ-
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ʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʘʥʥʘʷ ʧʦ-

ʣʠʪʠʢʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʦ ʵʬʬʝʢ-

ʪʠʚʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʠʪʠʢʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ 

ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʦʜʦʙʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ.  

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʯʝʪ-

ʢʦ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʟʘʱʠʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʫʣʠʨʫʶʱʝʡ 

ʜʘʥʥʫʶ ʩʬʝʨʫ. ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, ʨʘʩʪʝʪ ʯʠʩʣʦ ʘʪʘʢ, ʥʝ ʧʦʜʜʘʶ-

ʱʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ. ʇʦʵʪʦʤʫ ʩ ʢʘʞʜʳʡ ʜʥʝʤ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ 

ʙʦʣʴʰʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʦʩʫʱʝʩʪʚ-

ʣʷʶʱʠʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʤʦʰʝʥʥʠʯʝ-

ʩʪʚʘ.  

ʇʨʦʛʥʦʟʠʨʫʷ ʨʘʟʚʠʪʠʝ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, ʩʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ. ʕʪʦ ʧʦʤʦʞʝʪ ʣʠʢʚʠʜʠʨʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʜʦʩʪʘʪʦʯ-

ʥʳʤ ʧʨʘʚʦʚʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ, ʢʦʥʢʨʝʪʠʟʠʨʫʷ, ʦʙʝʩʧʝʯʝ-

ʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ ʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ɼʘʥʥʳʡ ʵʪʘʧ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤ-

ʤʳ çʎʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠè ʈʦʩʩʠʠ, ʢʦʪʦʨʳʡ ʝʱʝ 

ʪʨʝʙʫʝʪ ʫʣʫʯʰʝʥʠʷ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʨʘʟʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝ-

ʥʠʷ. ɸ ʠʤʝʥʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʨʘʟʝʮ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʬ-

ʬʝʢʪʠʚʥʳʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ ʚʦʟʥʠʢʘʶʱʠʤ ʫʷʟ-

ʚʠʤʦʩʪʷʤ ʠ ʩʣʫʯʘʷʤ ʥʘʨʫʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [6].  

ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʚʦʟʚʨʘʱʘʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʥʘʚʳʢʘʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʦʙ-

ʣʘʩʪʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʰʠʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʧʦʷʚʣʝʥʠʝ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʨʘʟʚʠʪʠʝ ʧʨʠʚʝʣʦ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʢʘ-

ʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ.  

ʀʟʤʝʥʝʥʥʳʡ ʫʚʝʣʠʯʝʥʥʳʡ ʤʘʩʰʪʘʙ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʙʫʯʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʤ ʥʘʚʳʢʘʤ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʤʦʪʥʦ-

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʥʦʨʤʘʪʠʚ-

ʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʩʬʝʨʳ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʨʠʩʢʦʚ ʠ ʫʷʟʚʠʤʦ-

ʩʪʝʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʝʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʟʘʚʠʩʠʪ 

ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʨʦʚʥʷ ʨʝʘʣʠ-

ʟʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʠ ʩʫʙʲ-

ʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ, ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʙʦʣʴʰʫʶ 

ʮʝʥʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʩʧʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ ʚ ʦʙʣʘʩʪʠ 

ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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TABLES 

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɿʘʜʘʯʘ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʧʝʨʝʤʝʥʥʳʭ x1,x2,é,xr r, ʤʠʥʠʤʠʟʠʨʫʶʱʠʭ (ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʫʶʱʠʭ) 

ʜʘʥʥʫʶ ʣʠʥʝʡʥʫʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ. 

Abstract 
The article shows the solution of the linear programming problem. The task of linear programming is to 

find the variables x1,x2,...,xr, minimizing (or maximizing) this linear target function. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʜʘʯʘ, ʷʯʝʡʢʘ, ʬʦʨʤʫʣʘ, ʛʨʘʬʠʢ. 
Key words: t task a, cotton bollworm, biological effectiveness, eggs, generation, parasite, density of the 

pest. 

 

ʆʯʝʥʴ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʢʠ ʩʦ-

ʩʪʘʚʣʷʶʪ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʠʣʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ 

ʟʘʜʘʯʠ. ɽʩʣʠ ʦʧʪʠʤʠʟʠʨʫʝʤʘʷ ʬʫʥʢʮʠʷ z=f (x1, 

x2,,xn) ʠ ʦʛʨʘʥʠʯʝʥʠʷ ű(x1,x2,é,xn)Ò0 (i=1,2,ém) 

ʣʠʥʝʡʥʳ, ʪʦ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʰʘʝʪʩʷ ʤʝʪʦ-

ʜʘʤʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʘʟʳʚʘʝʪʩʷ 

ʟʘʜʘʯʝʡ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɿʘʜʘʯʘ ʣʠ-

ʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞ-

ʜʝʥʠʠ ʧʝʨʝʤʝʥʥʳʭ x1,x2,é,xr r, ʤʠʥʠʤʠʟʠʨʫʶʱʠʭ 

(ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʫʶʱʠʭ) ʜʘʥʥʫʶ ʣʠʥʝʡʥʫʶ ʮʝʣʝ-

ʚʫʶ ʬʫʥʢʮʠʶ  

z=f(x1,x2,é,xr)=c1x1+c2x2+écrxr, ʧʨʠ ʣʠʥʝʡʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʷʭ-ʨʘʚʝʥʩʪʚʘʭ ʠʣʠ ʣʠʥʝʡʥʳʭ ʦʛʨʘʥʠʯʝ-

ʥʠʷʭ-ʥʝʨʘʚʝʥʩʪʚ. ʏʘʱʝ ʚʩʝʛʦ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝ-

ʥʠʝ (ʝʩʣʠ ʦʥʦ ʩʫʱʝʩʪʚʫʝʪ) ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

[2].  

ʀʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʚ Excel ʩʣʫʞʠʪ ʦʧʮʠʷ ʇʦʠʩʢ ʨʝʰʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʘʢʩʠʤʠʟʘ-

ʮʠʠ, ʝʩʣʠ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ Z=3x1+2x2 ï 2 Ÿ max, 

īὼ1 + 3ὼ2 Ò 12 

ὼ1 + ὼ2 Ò 8 

2ὼ1 ī 2ὼ2 Ò 6 

2ὼ1 + ὼ2 Ò 12 

ὼ1 Ó 0, ὼ2 Ó 0 

1. ʆʪʢʨʦʝʤ ʥʦʚʳʡ ʨʘʙʦʯʠʡ ʣʠʩʪ. ɺ ʷʯʝʡʢʠ 

ɸ2, ɸ3, ɸ4, ɸ5 ʟʘʥʝʩʝʤ ʟʥʘʯʝʥʠʷ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʥʝʨʘʚʝʥʩʪʚ 

2. ɺ ʷʯʝʡʢʠ C1, D1 ʟʘʥʝʩʝʤ ʥʘʯʘʣʴʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ x1, x2 (ʥʫʣʠ) ï ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʷʯʝʝʢ ʙʫʜʫʪ ʧʦʜʦʙʨʘʥʳ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ. 

3. ɺ ʷʯʝʡʢʠ ʉ2:D5 ʟʘʥʝʩʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʥʝʨʘʚʝʥʩʪʚ 

4. ɺ ʷʯʝʡʢʠ B2:B5 ʟʘʥʝʩʝʤ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩ-

ʯʝʪʘ ʠʩʭʦʜʥʳʭ ʥʝʨʘʚʝʥʩʪʚ: ʚ ʷʯʝʡʢʫ ɺ2 ʚʚʝʜʝʤ 

ʬʦʨʤʫʣʫ, ʘ ʦʩʪʘʣʴʥʳʝ ʷʯʝʡʢʠ ʜʠʘʧʘʟʦʥʘ ʟʘʧʦʣʥʠʤ 

ʘʚʪʦ ʟʘʧʦʣʥʝʥʠʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʜʨʝʩʘ 

ʷʯʝʝʢ ʩ ʥʘʯʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ x1, x2 ʩʣʝʜʫʝʪ ʩʜʝ-

ʣʘʪʴ ʘʙʩʦʣʶʪʥʳʤʠ, ʯʪʦʙʳ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʦʥʠ ʥʝ 

ʤʝʥʷʣʠʩʴ [1]. 

5. ɺ ʷʯʝʡʢʫ ɽ1 ʟʘʥʝʩʝʤ ʬʦʨʤʫʣʫ ʮʝʣʝʚʦʡ 
ʬʫʥʢʮʠʠ =3*C1+2*D1-2 (ʨʠʩʫʥʦʢ 1) 
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ʈʠʩʫʥʦʢ 1. ɺʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

6. ɺʳʧʦʣʥʠʤ ʢʦʤʘʥʜʫ ʉʝʨʚʠʩ-ʇʦʠʩʢ ʨʝʰʝʥʠʷ. "ʇʦʠʩʢ ʨʝʰʝʥʠʷ" ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʘʷ 

ʥʘʜʩʪʨʦʡʢʘ ʜʣʷ Microsoft Office Excel, ʢʦʪʦʨʘʷ ʜʦʩʪʫʧʥʘ ʧʨʠ ʫʩʪʘʥʦʚʢʝ Microsoft Office ʠʣʠ ʧʨʠʣʦ-

ʞʝʥʠʷ Excel. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʨʠ ʦʪʢʨʳʪʠʠ ʬʘʡʣʘ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʥʘʜʩʪʨʦʡ-

ʢʘ ɸʥʘʣʠʟ ʜʘʥʥʳʭ ï ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʥʝ ʘʢʪʠʚʥʘ. ɽʝ ʥʫʞʥʦ ʘʢʪʠʚʠʨʦʚʘʪʴ: ʌʘʡʣ ï ʇʘʨʘʤʝʪʨʳ ï

ʅʘʜʩʪʨʦʡʢʠ-ʋʧʨʘʚʣʝʥʠʝ-ʢʥʦʧʢʘ ʧʝʨʝʡʪʠ ï ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʠʤ ʛʘʣʦʯʢʫ (ʨʠʩʫʥʦʢ 2) 

 

 
ʈʠʩʫʥʦʢ 2. ɼʦʙʘʚʣʝʥʠʝ ʥʘʜʩʪʨʦʡʢʠ ʇʦʠʩʢ ʨʝʰʝʥʠʷ 

 

7. ʊʝʧʝʨʴ ʚʦ ʚʢʣʘʜʢʝ ɼʘʥʥʳʝ ʩʪʘʥʦʚʠʪʩʷ ʜʦ-
ʩʪʫʧʥʘ ʦʧʮʠʷ ɸʥʘʣʠʟ ʜʘʥʥʳʭ. ɺ ʧʦʣʝ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʫʢʘʞʝʤ ʷʯʝʡʢʫ ʩ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʝʡ ɽ1. ʋʩʪʘʥʦʚʠʤ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ɼʦ ʚ ʧʦ-

ʣʦʞʝʥʠʝ ʄʘʢʩʠʤʫʤ (ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ). ɺ ʧʦʣʝ 

ʠʟʤʝʥʷʷ ʷʯʝʡʢʠ ʟʘʜʘʜʠʤ ʜʠʘʧʘʟʦʥ ʧʦʜʙʠʨʘʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ C1:D1. 
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8. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥ ʦʛʨʘʥʠʯʝʥʠʡ, 
ʱʝʣʢʥʝʤ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ 

ɼʦʙʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʧʦʣʝ ʉʩʳʣʢʘ ʥʘ ʷʯʝʡʢʫ 

ʫʢʘʞʝʤ ʜʠʘʧʘʟʦʥ B2:B5. ɺ ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʠʷ ʟʘʜʘ-

ʜʠʤ Ò , ʚ ʧʦʣʝ ʆʛʨʘʥʠʯʝʥʠʝ ʟʘʜʘʜʠʤ ʜʠʘʧʘʟʦʥ 

ɸ2:ɸ5, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ. 

9. ʉʥʦʚʘ ʱʝʣʢʥʝʤ ʜʦʙʘʚʠʪʴ, ʚ ʧʦʣʝ ʉʩʳʣʢʘ 
ʥʘ ʷʯʝʡʢʫ ʫʢʘʞʝʤ ʜʠʘʧʘʟʦʥ C1:D1. ɺ ʢʘʯʝʩʪʚʝ 

ʫʩʣʦʚʠʷ ʟʘʜʘʜʠʤ Ó , ʚ ʧʦʣʝ ʦʛʨʘʥʠʯʝʥʠʝ ʟʘʜʘʜʠʤ 

ʯʠʩʣʦ ʥʦʣʴ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ὼ1 

Ó 0, ὼ2 Ó 0 (ʨʠʩʫʥʦʢ 3).  

 

 
ʈʠʩʫʥʦʢ 3. ɼʦʙʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ 

 

10. ʑʝʣʢʥʝʤ ʚʳʧʦʣʥʠʪʴ, ʟʘʜʘʜʠʤ ʩʦʭʨʘʥʠʪʴ ʥʘʡʜʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʆʂ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʦʧʪʠ-
ʤʘʣʴʥʳʡ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ ʚ ʷʯʝʡʢʘʭ C1:D1 ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ. 

11.  

 
ʈʠʩʫʥʦʢ 4. ʇʦʣʫʯʝʥʠʝ ʨʝʰʝʥʠʷ 
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ɿʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ (ʝʝ ʤʘʢʩʠʤʫʤ) ʙʫʜʝʪ ʚ ʷʯʝʡʢʝ ɽ1.ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʥʦ ʨʘʚʥʦ 18 (ʨʠʩʫʥʦʢ 

4). ʅʘ ʨʠʩʫʥʢʝ 4 ʚʠʜʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ὼ1,ὼ2 ʥʘʭʦʜʷʪʩʷ ʚ ʷʯʝʡʢʘʭ C1 ʠ D1 ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʠ ʧʦʩʪʨʦʠʤ ʛʨʘʬʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʫʷ ʤʘʩʪʝʨ ʜʠʘʛʨʘʤʤ 

(ʛʨʘʬʠʢ). ʊʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ ὼ1 Ó 0, ὼ2 Ó 0 , ʚʦʟʴʤʝʤ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ ʦʪ 0 ʜʦ 6 ʩ ʰʘʛʦʤ 0,5 (ʨʠʩʫʥʦʢ 5). 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢʠ ʫʩʣʦʚʠʡ 

 

 
ʈʠʩʫʥʦʢ 5. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʫʩʣʦʚʠʡ 

 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ. ʉʦʩʪʘʚʠʤ ʚʝʢʪʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʮʝ-

ʣʝʚʦʡ ʬʫʥʢʮʠʠ c=(3;2). ɹʫʜʝʤ ʧʝʨʝʤʝʱʘʪʴ ʧʨʷʤʫʶ, ʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʝʢʪʦʨʫ ʩ (ʨʠʩʫʥʦʢ 6). ʅʘʡʜʝʤ 

ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʷʤʘʷ ʘ ʧʝʨʝʩʝʢʘʝʪ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʟʘʜʘ-

ʯʠ. 

ɺ ʪʦʯʢʝ (0;4) Z=ʛʨʘ6, ʚ ʪʦʯʢʝ (3;5) Z=17, ʚ ʪʦʯʢʝ (4;4) Z=18, ʚ ʪʦʯʢʝ (5;2) Z=17. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʜʦʩʪʠʛʘʝʪ 18 ʚ ʪʦʯʢʝ ὼ1 = 4; ὼ2 =4. 

ʄʳ ʨʝʰʠʣʠ ʟʘʜʘʯʫ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ, ʠʩʧʦʣʴʟʫʷ ʦʧʮʠʶ 

Excel ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʠ ʧʨʦʚʝʣʠ ʛʨʘʬʠʯʝʩʢʫʶ ʠʣʣʶʩʪʨʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʬʫʥʢ-

ʮʠʠ. 
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ʈʠʩʫʥʦʢ 6. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ʩʪʫʜʝʥʪ 4 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʋʧʨʘʚʣʝʥʠʷè 
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GEOINFORMATION TECHNOLOGIES IN ROAD TRANSPORT  

 

ɸʥʥʦʪʘʮʠʷ. 

ɻʨʘʤʦʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ɽʩʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʨʝʯʴ 

ʠʜʝʪ ʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʙʷʟʘ-

ʪʝʣʴʥʫʶ ʧʦʟʠʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʘʚʪʦ-

ʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

Abstract. 

Competent infrastructure management is an important aspect in the use of universal geoinformation tech-

nologies in different types of vehicles. There is a large number of successful application of such systems in prac-

tice. This suggests that here we are talking about the design of systems and information data for all objects that 

have mandatory positional information. The article deals with geoinformation technologies in road transport. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ɻʀʉ, GPS. 

Key words: Road transport, information technologies, GIS, GPS. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘ-

ʤʠ, ʤʦʞʥʦ ʚʠʜʝʪʴ ʛʣʦʙʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʦʙʨʘʙʦʪ-

ʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʥʝʯʥʦ, ʢʣʶ-

ʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʞʠʟ-

ʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʪʨʘʥʩʧʦʨʪ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʦʧʠʩʘʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪ-

ʥʦʡ ʦʙʣʘʩʪʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʣʷ ʧʦʠʩʢʘ ʚ ʨʝʰʝʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʘʯ 

ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʢʘʨʪʫ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʘ 

ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʩʭʝʤʳ, ʯʘʩʪʠ ʢʘʨʪʳ, ʝʝ ʦʪʜʝʣʴʥʳʝ 

ʦʙʲʝʢʪʳ ʠ ʣʦʢʘʮʠʠ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʠ ʨʘʟ-

ʨʘʙʦʪʢʠ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ. ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ɻʀʉ ʧʦʨʪʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʫʜʫʪ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠ-

ʯʘʪʴʩʷ ʦʪ ɻʀʉ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʘʨʰʨʫ-

ʪʦʚ ʜʣʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʅʦ ʧʨʠ 

ʵʪʦʤ ʢʘʞʜʘʷ ʩʫʱʝʩʪʚʫʶʱʘʷ ʟʘʜʘʯʘ ʠʣʠ ʮʝʣʴ ʚ ʦʧʠ-

ʩʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ 

ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ɽʩʣʠ 

ʨʝʯʴ ʠʜʝʪ ʦ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʥʝʦʙ-

ʭʦʜʠʤʘ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʣʷ ʪʨʫ-

ʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʦ ʪʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʜʘʯʘ ʧʦ ʛʨʘʤʦʪʥʦʤʫ 

ʫʧʨʘʚʣʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ 

ʟʘʜʘʯʝʡ ʜʣʷ ʚʩʝʭ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʝʡ. 

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʘʢʪʠʯʝ-

ʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʛʦʚʦʨʠʪʴ ʦ ʥʝʩʢʦʣʴʢʠʭ ʦʩʥʦʚʥʳʭ ʨʝʰʘʝʤʳʭ ʟʘʜʘ-

ʯʘʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

¶ ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤʠ ʦʙʲʝʢʪʘ-
ʤʠ ʠ ʠʭ ʨʘʟʚʠʪʠʝ;  

¶ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʘʨʢʦʤ ʠ ʣʦʛʠ-
ʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ;  

¶ ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ. 

ɽʩʣʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʚ ʨʝʰʝʥʠʠ ʢʘʞʜʦʡ 

ʠʟ ʟʘʜʘʯ, ʪʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠ-

ʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚ ʦʪʥʦʰʝʥʠʠ ʢʨʠʪʝʨʠʝʚ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʘ. ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʯʝʥʴ ʛʨʘʤʦʪʥʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ. 
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ʂʘʨʪʘ ʠʣʠ ʦʪʜʝʣʴʥʘʷ ʩʭʝʤʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʦʙʲʝʢʪʦʚ ʠ ʩʦʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʙʘʟʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ 

ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩ-

ʧʦʨʪʘ, ʚʢʣʶʯʘʷ ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ, ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʨʘ-

ʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩ ʦʪʜʝʣʴʥʳʤʠ ʣʦʢʘʮʠʷʤʠ ʠ ʨʘʡʦ-

ʥʘʤʠ, ʥʦ ʤʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʮʝʣʳʝ ʨʝʛʠʦʥʳ ʠ 

ʩʪʨʘʥʫ ʚ ʮʝʣʦʤ. ʅʘ ʩʭʝʤʘʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʥʳʭ 

ʩʣʦʸʚ ʤʦʛʫʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʨʘʤʢʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʢʦʥʪʫʨʳ ʟʜʘʥʠʡ ʠ ʦʪʜʝʣʴʥʳʝ ʟʜʘʥʠʷ ʠʣʠ ʦʙʲʝʢʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʪʘʢʠʭ ʢʘʨʪ ʦʯʝʥʴ ʫʜʦʙʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʪʘʢʦʤ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʞʥʦ ʜʝ-

ʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠ ʧʦʢʨʳʪʠʷ ʘʚʪʦʜʦʨʦʛʠ, ʠ 

ʜʘʞʝ ʪʠʧ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʘʢʘʷ ʩʠ-

ʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚ-

ʥʫʶ ʨʘʩʢʨʘʩʢʫ ʧʦ ʥʝʦʙʭʦʜʠʤʳʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ 

ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʯʠ-

ʪʘʝʪʩʷ ʦʯʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʟʦʚ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʧʠ-

ʩʳʚʘʪʴ ʦʙʲʝʢʪʳ. ʕʢʩʧʝʨʪʳ ʛʦʚʦʨʷʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʧʦʩʦʙʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʜʘʪʯʠʢʦʚ, ʠ ʪʘʙʣʠʮʳ ʩ ʜʘʥʥʳʤʠ, ʠ ʩʦʟʜʘʥʠʝ ʤʘʪʝ-

ʨʠʘʣʦʚ ʠ ʜʨ. 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʛʝʦʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʦ ʚʩʝʤʠ 

ʘʩʧʝʢʪʘʤʠ ʦʪ ʩʙʦʨʘ ʜʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʩʠʩʪʝʤʳ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘ-

ʮʠʠ ʥʦʚʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦ-

ʮʝʩʩʘʭ ʠ ʷʚʣʝʥʠʷʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʝ. ʊʘ-

ʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʧʝʨʘʮʠʠ ʝʛʦ ʦʙʨʘ-

ʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʟʘʧʨʦʩʳ ʠ ʘʥʘʣʠʪʠʯʝ-

ʩʢʫʶ ʨʘʙʦʪʫ ʩ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʣʝʜ-

ʥʠʭ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʢʨʳʚʘʪʴ ʢʘʨʪʘ. 

ɽʩʣʠ ʥʝ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʥʘʣʦʛʠ, ʪʦ ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʦ ʧʨʠʥʷʪʠʝ ʢʦʨ-

ʨʝʢʪʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ ʙʦʣʴʰʦʤ ʢʦ-

ʣʠʯʝʩʪʚʝ ʟʘʜʘʯ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ, ʥʘʧʨʠʤʝʨ, ʧʨʦʚʝ-

ʜʝʥʠʝ ʦʮʝʥʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʛʥʦʟʦʚ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʟʦʥ ʟʘʛʨʷʟʥʝʥʠʷ. ʀʤʝʥʥʦ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʚʩʸ 

ʚʨʝʤʷ ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʟʘʜʘʯʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ɻʨʘʤʦʪʥʦʝ ʠ ʢʦʨʨʝʢʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦ-

ʚʘʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʯʝʪʝ ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ, 

ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʦʛʨʘʤʤ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘʧʧʘʨʘʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʝʮʠʘ-

ʣʠʩʪʳ ʠ ʵʢʩʧʝʨʪʳ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʙʦʪʳ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ GPS ʥʝʦʙʭʦʜʠʤʦ ʧʦ-

ʥʠʤʘʪʴ ʩʪʨʫʢʪʫʨʫ ʨʘʙʦʪʳ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɻʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʘʶʪ ʩ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʩ ʧʦʤʦ-

ʱʴʶ ʩʠʩʪʝʤʳ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ, ʙʘʟʦʡ ʜʣʷ 

ʢʦʪʦʨʳʭ ʩʣʫʞʠʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʦ-

ʮʝʩʩ ʥʘʣʦʞʝʥʠʷ ʪʘʢʠʭ ʩʣʦʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʣʘ-

ʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʢʦ-

ʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʦʷʭ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʨʘʙʦʪʝ ʧʨʠʟʥʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʠ ʵʪʦ ʜʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ 

ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʚʝʢ-

ʪʦʨʥʳʝ ʠ ʨʘʩʪʨʦʚʳʝ ʜʘʥʥʳʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʝʩʣʠ 

ʨʝʯʴ ʠʜʝʪ ʦ ɻʀʉ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʦ ʦʥʠ ʩʧʦ-

ʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ 

ʧʨʦʮʝʜʫʨ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʚʦʜ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ, ʟʘʧʨʦʩ ʠ ʘʥʘʣʠʟ, ʪʘʢʞʝ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʥʘʩʪʦʣʴ-

ʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (desktop mapping), 

ʩʠʩʪʝʤʘ ʉɸʇʈ (CAD), ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ (remote sensing), ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ ʠʣʠ DBMS) ʠ ʪʝʭʥʦʣʦʛʠʷ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (GPS). ɽʜʠʥʘʷ ʩʠ-

ʩʪʝʤʘ ʨʘʙʦʪʳ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʘʪʴ ʥʘʜ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʨʘʟʥʳʭ ʛʨʫʧʧ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʨʘʙʦʪʫ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ. 

ʇʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩ-

ʧʦʨʪʘ. ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠ-

ʝʤ ʧʦ ʨʘʟʥʳʤ ʨʘʡʦʥʘʤ ʠ ʪʝʨʨʠʪʦʨʠʷʤ ʧʨʠʟʥʘʶʪʩʷ 

ʣʫʯʰʠʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʧʨʦʮʝʩ-

ʩʦʚ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ 

ʜʣʷ ʩʬʝʨʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫ-

ʯʘʝʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʪʨʘʩʣʝʡ. ɺ ʩʣʫʯʘʝ ʩ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʰʴ ʦʪʜʝʣʴ-

ʥʳʝ ʩʭʝʤʳ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʈʘʙʦʪʘ ʩ ʪʘʢʠʤʠ ʩʭʝʤʘʤʠ ʦʯʝʥʴ ʫʜʦʙʥʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ. 

ʅʦ ʧʨʠ ʵʪʦʤ ʚ ʨʘʙʦʪʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʝʩʪʴ 

ʚʘʞʥʳʡ ʘʩʧʝʢʪ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ 

ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ʝʩʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʦʛʠʩʪʠʢ ʩʠʩʪʝʤ. ʕʪʦ ʠ ʜʦ-

ʨʦʞʥʳʝ ʩʣʫʞʙʳ, ʠ ʪʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʨʘʙʦ-

ʪʘʶʪ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʝʪʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʟʜʝʩʴ 

ʨʝʯʴ ʠʜʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦ ʧʝʨʝʚʦʟʯʠʢʘʭ ʠʣʠ 

ʣʶʜʷʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʝʟʜʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʤʝʥʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩ-

ʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʩʪʨʘʥʦʡ, ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦ ʚʥʝʜʨʝ-

ʥʠʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʤʛʥʦʚʝʥʥʦ 

ʦʙʥʦʚʣʷʪʴ ʢʘʨʪʳ ʚ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʪʷʭ ʠ ʩʠʩʪʝ-

ʤʘʭ, ʧʦʪʦʤʫ ʯʪʦ ʢʘʨʪʳ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ 

ʦʯʝʥʴ ʙʳʩʪʨʦ ʫʩʪʘʨʝʚʘʶʪ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝ-

ʥʝʥʠʝ ʩʲʝʤʦʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ GPS ʧʨʠʝʤʥʠʢʦʚ 

ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʥʘʜʝʞʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʫʞʥʦ ʩʢʘʟʘʪʴ ʦ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢ, ʢʦʪʦʨʳʝ ʚ 

ʧʨʦʛʥʦʩʪʠʢʝ ʤʦʛʫʪ ʩʪʘʪʴ ʥʝ ʤʝʥʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳ-

ʤʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʢʘʤʝʨʝ ADS-40 ʠ 

ʣʘʟʝʨʥʦʤ ʩʢʘʥʝʨʝ ALS-40. ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʩʥʠʤʢʦʚ ʩʨʝʜʥʝʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʘʪʴ ʩ ʦʙʥʦʚʣʝʥʠʷʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʤʝʣʢʠʭ ʤʘʩʰʪʘʙʦʚ. ʇʨʠ 

ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ. 

ʕʪʦ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦʨʦʛ 

ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 

ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʝʩʪʴ ʨʘʟʜʝʣʝʥʠʝ ʩʬʝʨ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʩʬʝʨʳ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʪʨʘʥʩʧʦʨʪʘʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʪʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩ ʨʝʰʝʥʠʝʤ ʩʝʪʝʚʳʭ ʟʘ-

ʜʘʯ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʸʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʨʘʟʥʦʛʦ ʪʠʧʘ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ 

ʨʘʟʣʠʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʣʫʯʘʝ ʩ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʥʫʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʧʠʩʘʥʠʝ ʦʙʲ-

ʝʢʪʦʚ, ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʨʫ-

ʛʦʝ. ʅʦ ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʨʝʰʝʥʠʠ ʩʝʪʝʚʳʭ ʟʘʜʘʯ, 

ʪʦ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʪʝʛʨʘʮʠʶ ʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʦʙʲʝʢʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪ-

ʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʨʘʙʦʪʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʘʢ ʦʪ-

ʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʟʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦ ʨʘʟʨʘʙʦʪʢʝ ʙʘʟ 

ʜʘʥʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʠʩʘʪʝʣʴʥʦʡ ʠ ʧʦʟʠʮʠʦʥ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʃʶʙʘʷ ʢʘʨʪʘ ʠʣʠ ʝʸ ʯʘʩʪʴ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʦʙʲʝʢʪʦʚ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝ-

ʤʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʮʝʣʳʝ ʤʦʜʝ-

ʣʠ ʩʝʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʤʘʢʝʪʳ ʘʚʪʦʧʨʝʜʧʨʠʷ-

ʪʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʛʨʘʤʦʪʥʦ 

ʚʳʩʪʨʦʝʥʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʫʤʘʞʥʳʤ ʘʥʘʣʦ-

ʛʘʤ. 

ʂʣʶʯʝʚʦʡ ʮʝʣʴʶ ʩʠʩʪʝʤʳ ʣʦʛʠʩʪʠʢʠ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩʬʝʨʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʪʥʦʰʝʥʠʠ ʣʶʜʝʡ ʠʣʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. 

ɽʩʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ, ʢʦʪʦʨʳʝ ʦʙʫ-

ʩʣʘʚʣʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. ʉʪʦʠʪ ʫʯʠ-

ʪʳʚʘʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʢʨʠʪʝʨʠʝʚ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʜʠʥʘʤʠʢʝ. ʈʘʙʦʪʘ ʩ ʛʝʦʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ, ʧʨʠ 

ʵʪʦʤ ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʘʤʳʝ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʝʩʪʴ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʠʝʤʣʝ-

ʤʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʵʢʩʧʝʜʠʪʦʨʩʢʠʭ ʠ ʢʫʨʴʝʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦ-

ʨʳʝ ʧʨʦʝʢʪʠʨʫʶʪ ʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʧʪʠ-

ʤʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʦʩʪʘʚʣʷʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʜʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ, ʯʪʦʙʳ 

ʦʙʣʘʜʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʧʦ ʦʧʝʨʘ-

ʪʠʚʥʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʘʚʪʦ-

ʪʨʘʥʩʧʦʨʪʘ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʠʤʝʶʱʠʝʩʷ ʜʠʥʘʤʠʢʫ ʚ ʛʨʘʬʠʢʘʭ ʜʚʠʞʝʥʠʷ, ʚʳʷʚ-

ʣʷʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʥʠʭ, ʥʘʭʦʜʷ ʢʦʨʨʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʩʨʝʜʠ ʘʣʴʪʝʨ-

ʥʘʪʠʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʝʩʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʥʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ ʛʨʫʟʘ ʚ ʧʫʪʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʥʝʦʙʭʦʜʠ-

ʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʢʣʠʝʥʪʘʤ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ 

ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʠʤʝʥʥʦ GPS ʪʝʭʥʦʣʦʛʠʠ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʣʘʜʘʶʪ ʚʳ-

ʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ ʬʠʢʩʠʨʫ-

ʝʪʩʷ GPS -ʧʨʠʝʤʥʠʢ, ʩ ʢʦʪʦʨʦʛʦ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʘʥʥʳʝ ʧʦ ʨʘʜʠʦʢʘʥʘʣʘʤ ʧʦʩʪʫʧʘʶʪ ʚ ʮʝʥʪʨʝ ʦʙ-

ʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʥʝʯʥʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʝʱʸ 

ʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪʥʳʭ ʜʘʥʥʳʭ ʚ ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʂʦʥʝʯʥʦ, ʩʪʦʠʪ ʩʢʘʟʘʪʴ ʦ 

ʪʦʤ, ʯʪʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʦʯʝʥʴ ʜʦʨʦʛʦ ʦʙʭʦʜʷʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʚ ʧʦʢʫʧʢʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʭʦʪʷ 

ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʜʚʠʞʝʥʠʠ ʥʘ ʜʘʣʴʥʠʝ ʧʫʪʠ, ʪʦ ʪʘʢʠʝ ʩʠ-

ʩʪʝʤʳ ʦʢʫʧʘʶʪ ʩʚʦʠ ʟʘʪʨʘʪʳ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪʘʶʪ ʩ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʜʦʨʦʛ ʚ ʪʝʯʝ-

ʥʠʝ ʚʩʝʭ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ, ʚ ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ:  

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦʙ ʘʥʘʣʠ-

ʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʥʘʛʨʫʟʢʠ ʠ ʢʘʯʝʩʪʚʝ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ;  

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʛʜʘ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ 

ʧʦʠʩʢ ʥʘʠʣʫʯʰʝʛʦ ʢʦʨʠʜʦʨʘ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʥʦʚʳʭ 

ʪʨʘʩʩ ʠʟ ʯʠʩʣʘ ʘʣʴʪʝʨʥʘʪʠʚ;  

¶ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ;  

¶ ʵʢʩʧʣʫʘʪʘʮʠʷ, ʢʫʜʘ ʚʢʣʶʯʘʶʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʝʩʫʨʩʦʚ ʠ ʘʥʘʣʠʟ ʢʘʨʪ; 

¶  ʤʦʥʠʪʦʨʠʥʛ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʜʚʠʞʝʥʠʷ, ʠ ʩʙʦʨ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʨʘʙʦ-

ʪʝ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʨʝʯʴ ʪʘʢʞʝ ʠʜʝʪ ʦʙ ʘʥʘʣʠʟʝ ʘʚʘʨʠʡ, ʩʦʩʪʘʚ-

ʣʝʥʠʠ ʤʦʜʝʣʠ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʦʮʝʥʢʠ ʫʨ-

ʙʘʥʠʟʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʠ ʠ ʜʨ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʬʝʨʝ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ 

ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʤʦʥʪʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʦʮʝʩʩʦʚ ʮʚʝʪʦʚʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ, ʙʳʚʘ-

ʝʪ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʘʪʴ 

ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ. 

ʅʦ ʝʩʣʠ ʧʨʠʤʝʥʷʪʴ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʧʦ ʪʨʘʥʩ-
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ʧʦʨʪʥʦʡ ʩʝʪʠ, ʚʢʣʶʯʘʷ ʠ ʜʘʪʳ ʨʝʤʦʥʪʦʚ ʠ ʢʘʯʝʩʪʚʦ 

ʜʦʨʦʛ, ʪʦ ʤʦʞʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʮʝʣʫʶ ʤʦʜʝʣʴ 

ʠʟʥʦʩʘ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʣʘʥʦʚʳʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʠ ʜʦʨʦʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʝʩʪʴ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʥʘ ʵʢʦʥʦʤʠʶ ʨʝʩʫʨʩʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʦʜ-

ʜʝʨʞʘʥʠʝʤ ʢʘʯʝʩʪʚʘ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʩʪʘʥʜʘʨʪʘ-

ʤʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʪʴ ʧʨʦʜʫʢʪʳ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʚ ʦʙʣʘʩʪʠ 

ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ɺ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʩʧʝʮʠʘʣʠʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ 

ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦ-

ʪʳ ʚ ʦʪʥʦʰʝʥʠʠ ʤʘʨʰʨʫʪʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʷ 

ʨʘʩʧʠʩʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʵʪʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʚ ʜʚʠ-

ʞʝʥʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘ-

ʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ ʦʪʯʝʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʘʚʘʨʠʷʤ, ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʫ ʠ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʘʩʧʝʢʪ ʪʦʛʦ, ʯʪʦ ʠʥʩʪʨʫʤʝʥ-

ʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʶʪ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝ-

ʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʟʦʥʝ ʛʦʨʦʜʘ. ʆʥʠ ʤʦʛʫʪ ʜʘ-

ʚʘʪʴ ʦʮʝʥʢʫ ʫʨʦʚʥʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ, ʥʘʭʦʜʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʤʝʩʪʘ, 

ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʝʪʠ ʚ ʮʝʣʦʤ. 

ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ, ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʦʨʦʜʦʚ ʝʩʪʴ ʧʨʠʤʝʨʳ 

ʪʦʛʦ, ʢʦʛʜʘ ʜʘʞʝ ʩʘʤʳʡ ʛʨʘʤʦʪʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥ-

ʥʦʡ ʤʘʨʰʨʫʪ ʤʦʞʝʪ ʙʳʪʴ ʜʣʠʥʥʝʝ ʢʨʘʪʯʘʡʰʝʛʦ 

ʧʫʪʠ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ. ʇʦʵʪʦʤʫ ʥʘ ʵʪʦ ʚʣʠʷʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʠʟ-

ʢʘʷ ʩʚʷʟʘʥʥʦʩʪʴ ʩʝʪʠ, ʥʘʣʠʯʠʝ ʚʦʜʦʸʤʦʚ ʠʣʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʚʷʟʦʢ. ɺ ʠʪʦʛʝ ʚʩʝ 

ʫʯʘʩʪʥʠʢʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʠ ʣʠʯ-

ʥʳʡ, ʠ ʢʦʤʤʝʨʯʝʩʢʠʡ ʪʨʘʥʩʧʦʨʪ ʧʦʣʫʯʘʶʪ ʧʝʨʝ-

ʧʨʦʙʝʛ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʩʠʣʝʥʠʠ ʙʘʣʴʥʦʩʪʠ ʧʨʦ-

ʙʦʢ, ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʜʨ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ɻʀʉ-ʧʨʦʜʫʢʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʦʜʠʪʴ ʛʨʘʤʦʪʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʨʠʪʝʨʠʷʭ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ ʠʣʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʧʦʜ-

ʩʠʩʪʝʤ. 

ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʘʥʘʣʠʟ ʣʦ-

ʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 

ʚʘʞʥʦʡ ʩʬʝʨʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʢʩʧʝʨʪʦʚ ʠ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ 

ʟʘʜʘʯ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʟʥʘʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʠʥʜʝʢ-

ʩʦʚ ʩʚʷʟʘʥʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ. ʀʥʜʝʢʩ ʩʚʷʟʘʥʥʦ-

ʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ, ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʥʳʭ ʤʘʨʰʨʫʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʩʪʨʦʝʥʦ ʤʝʞʜʫ 

ʧʫʥʢʪʘʤʠ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʥʜʝʢʩ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ-

ʠʩʢʘ ʧʫʪʠ ʠʟ ʢʦʥʢʨʝʪʥʦʛʦ ʫʟʣʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

ʚ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʫʟʝʣ. ʕʪʠ ʧʦʢʘʟʘ-

ʪʝʣʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ 

ɻʀʉ-ʧʨʠʣʦʞʝʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠ-

ʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʫʢʪʦʚ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʩʦʭʨʘʥʷʝʪʩʷ ʨʷʜ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʦʣʠʪʠ-
ʢʠ ʠ ʩʪʨʘʪʝʛʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ;  

¶ ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʣʘʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤ; 

¶  ʦʪʩʫʪʩʪʚʠʝ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ 

ʠ ʧʦʜʜʝʨʞʢʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʦ 

ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ; 

¶  ʥʝʢʦʨʨʝʢʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʦʨʦʞʥʳʭ 

ʩʣʫʞʙ ʩʦ ʩʣʫʞʙʘʤʠ ʵʢʦʣʦʛʦʚ, ʛʝʦʜʝʟʠʩʪʦʚ ʠ ʜʨʫ-

ʛʦʝ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʜʘʩʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 
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ʃʠʪʚʠʥ ʅʘʪʘʣʴʷ ɼʤʠʪʨʠʝʚʥʘ  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʦʧʦʚʝʱʝʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

çZabbixè ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʩ ʧʦʤʦʱʴʶ ʥʘʧʠʩʘʥʠʷ ʩʢʨʠʧʪʘ ʠ ʧʨʠʚʣʝʯʝʥʠʷ 

ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚʩʪʨʦʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʦʜʨʫʯʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʊʘʢʦʡ ʤʝ-

ʪʦʜ ʙʫʜʝʪ ʫʜʦʙʝʥ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʪʨʝʚʦʞʥʳʝ 

ʩʦʙʳʪʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʤʝʪʦʜʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʦʚʝʱʝʥʠʷ.  

Abstract 

The article discusses the issue of optimizing the warning methods of the Zabbix monitoring system with 

minimal economic costs by writing a script and attracting a small number of additional equipment. To solve the 

problem, it is proposed to use the built-in functions of the monitoring system and the available technical compo-

nents. This method will be convenient for setting the alert system and increasing the speed of reaction to alarm 

events. The article provides an example of methods for optimizing alerts. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʢʨʠʧʪ - ʩʮʝʥʘʨʠʡ, ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ, Zabbix  

Keywords: Monitoring system, script - script, warning system, Zabbix. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʥʘʜʝʞʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝ-

ʥʠʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʵʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʫʜʦʚʦʣʴʩʪʚʠʝ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. 

[2] ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ ʨʘʙʦʪʫ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤ ʧʨʘʚʠʣʴʥʳʡ 

ʧʦʜʭʦʜ ʥʝ ʪʦʣʴʢʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʠ, 

ʥʦ ʠ ʚ ʠʟʥʘʯʘʣʴʥʦʤ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʠ ʨʝ-

ʢʦʤʝʥʜʘʮʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. [1] 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʧʝʨʩʦʥʘʣʘ 

ʥʘ ʧʨʦʙʣʝʤʫ ʚ ʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʙʳʣʦ ʨʝʰʝʥʦ ʩʦ-

ʟʜʘʪʴ ʩʚʦʡ ʩʧʦʩʦʙ ʦʧʦʚʝʱʝʥʠʷ, ʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʪʨʦʝʥʥʳʡ ʚ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ. ʏʪʦʙʳ ʧʨʠ-

ʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʜʝʞʫʨʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʙʳʣʦ ʟʘʜʫ-

ʤʘʥʦ ʠ ʠʟʛʦʪʦʚʣʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʛʦ 

ʦʧʦʚʝʱʝʥʠʷ. ʊʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʘʩʩʯʠʪʘʥʦ ʥʝ ʧʨʦ-

ʩʪʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʜʣʷ ʩʦʦʙʱʝʥʠʷ ʦ 

ʪʨʝʚʦʞʥʦʤ ʩʦʙʳʪʠʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: 

¶ ʘʢʪʠʚʥʘʷ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʩʤ. ʨʠʩ. 1) 
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ʈʠʩʫʥʦʢ 1 

¶ ʩʚʝʪʦʚʦʡ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʳʡ ʦʧʦʚʝʱʘʪʝʣʴ ɸʩʪʨʘ-10 (ʩʤ. ʨʠʩ. 2) 

 

 
ʈʠʩʫʥʦʢ 2 

 

¶ ʄʈ3-ʧʣʝʝʨ Samsung YP-S3 (ʩʤ. ʨʠʩ. 3) 

 
ʈʠʩʫʥʦʢ 3 

 

¶ ʢʘʨʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ APC AP9619 (ʩʤ. ʨʠʩ. 4) 

 

 
ʈʠʩʫʥʦʢ 4 

 

¶ ʙʣʦʢ ʧʠʪʘʥʠʷ 12 ʚʦʣʴʪ (ʩʤ. ʨʠʩ. 5) 
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ʈʠʩʫʥʦʢ 5 

 

ʅʘ ʧʣʝʝʨ ʙʳʣ ʟʘʛʨʫʞʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʢʘʯʘʥʥʳʡ ʘʫʜʠʦʬʘʡʣ ʩʠʨʝʥʳ ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʠ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ ʘʚʪʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʜʦʨʦʞʢʠ. ʇʦʜʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʦ ʦʧʨʝ-

ʜʝʣʸʥʥʦʡ ʩʭʝʤʝ (ʩʤ. ʨʠʩ. 6) 

 
ʈʠʩʫʥʦʢ 6 

 

ʂʘʨʪʘ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʀɹʇ (ʀʩʪʦʯʥʠʢ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʩʝʨʚʝʨʥʦʡ ʢʦʤʥʘʪʝ. ʇʠʪʘʥʠʝ ʥʘ ʩʚʝʪʦʚʦʡ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʳʡ ʦʧʦʚʝʱʘʪʝʣʴ ʠ ʘʢʫʩʪʠʯʝ-
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ʩʢʫʶ ʩʠʩʪʝʤʫ ʙʳʣʦ ʧʦʜʘʥʦ ʯʝʨʝʟ ʫʧʨʘʚʣʷʝʤʦʝ ʨʝʣʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʩʫʭʦʡ ʢʦʥʪʘʢʪè ʢʘʨʪʳ AP9619. ɼʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʚʘ ʜʝʡʩʪʚʠʷ çAlarm_ONè ʠ çAlarm_OFFè. (ʩʤ. ʨʠʩ. 7) 

 

 
ʈʠʩʫʥʦʢ 7 

 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʩʢʨʠʧʪʳ, ʦʪʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʘʨʪʫ 

ʫʧʨʘʚʣʝʥʠʷ ʀɹʇ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʢʦʣʘ SNMP. 

ʉ ʧʦʤʦʱʴʶ OID.1.3.6.1.4.1.318.1.1.10.2.2.4.1.5.1 ʤʳ ʦʪʧʨʘʚʣʷʝʤ ʨʝʣʝ ʢʦʤʘʥʜʫ ʥʘ ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʚʳ-

ʢʣʶʯʝʥʠʝ. (ʉʤ. ʧʨʠʣʦʞʝʥʠʷ 30, 31, 32) 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʪʨʠʛʛʝʨʘ ʚ ʩʦʩʪʦʷʥʠʝ çʇʨʦʙʣʝʤʘè, ʩʢʨʠʧʪ ʚʢʣʶʯʘʝʪ ʨʝʣʝ, ʢʦʪʦʨʦʝ ʩʚʦʠʤʠ 

ʢʦʥʪʘʢʪʘʤʠ ʟʘʤʳʢʘʝʪ ʮʝʧʴ ʧʠʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚ. ɺʢʣʶʯʘʝʪʩʷ ʩʚʝʪʦʚʦʡ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʳʡ ʦʧʦʚʝʱʘʪʝʣʴ, ʘ 

ʠʟ ʜʠʥʘʤʠʢʦʚ ʟʚʫʯʠʪ ʩʠʨʝʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʝʞʫʨʥʦʤʫ ʧʝʨʩʦʥʘʣʫ ʥʝ ʩʣʝʜʠʪʴ ʥʝʧʨʝʨʳʚʥʦ ʟʘ ʵʢʨʘʥʘʤʠ 

ʤʦʥʠʪʦʨʦʚ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʧʨʦʧʫʩʪʠʪʴ ʚʘʞʥʦʝ ʩʦʙʳʪʠʝ. (ʩʤ. ʨʠʩ. 8) 
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ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ ʪʨʝʚʦʞʥʳʝ ʩʦʙʳʪʠʷ ʙʳ-

ʣʘ ʧʦʚʳʰʝʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ 

ʦʧʦʚʝʱʝʥʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʣʦ 

ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʦʪʩʣʝʞʠʚʘʪʴ ʝʛʦ ʠʟʥʦʩ ʠ ʚʦʟʤʦʞ-

ʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʙʦʠ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʜʝʤʦʥʩʪʨʠ-

ʨʫʝʪ, ʯʪʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʢʫʧʘʪʴ ʥʦʚʫʶ (ʙʦ-

ʣʝʝ ʩʦʚʨʝʤʝʥʥʫʶ) ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢ ʢʘʢ 

ZABBIX ʜʦʚʦʣʴʥʦ ʛʠʙʢʘʷ ʠ ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʝʤʘʷ 

ʩʠʩʪʝʤʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʝʸ 

ʨʘʙʦʪʳ ʠ ʫʤʝʥʠʷ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʥʘ 

ʧʨʘʢʪʠʢʝ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ, ʙʳʣʠ ʨʝʰʝʥʳ ʠ ʩʘʤʘ ʮʝʣʴ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠ-

ʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʦʙʘ ʘʣʛʦʨʠʪʤʘ ʦʧʦʚʝʱʝʥʠʷ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʵʢʩ-

ʧʣʫʘʪʘʮʠʶ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʘ ʛʣʘʚʘ ʀʊ-

ʜʝʧʘʨʪʘʤʝʥʪʘ ʢʦʤʧʘʥʠʠ ʧʦʜʥʷʣ ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞ-

ʥʦʤ ʚʥʝʜʨʝʥʠʠ ʵʪʠʭ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʜʨʫʛʠʭ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʦʩʪʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ʖʨʴʝʚʥʘ, ɼʫʡʩʝʥʛʘ-
ʣʠʝʚ ʈʘʜʤʠʨ ʈʘʰʠʪʦʚʠʯ, ɹʘʨʘʙʘʥʦʚʘ ɽʣʠʟʘʚʝʪʘ 

ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʢʦʥ-

ʪʨʦʣʷ ʪʨʘʬʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ // ɺʝʩʪʥʠʢ ɸɻʊʋ. ʉʝʨʠʷ: ʋʧʨʘʚʣʝʥʠʝ, ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ. 2015. ˉ4. 

URL: http://cyberleninka.ru/article/n/sistema-

monitoringa-dlya-kontrolya-trafika-tehnologicheskih-

setey-peredachi-dannyh  

2. ʄʘʢʠʝʚ ʖ.ɼ. ɸʥʥʦʪʘʮʠʷ ʥʘ ʤʦʥʦʛʨʘʬʠʶ 
çʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡè // ʉʪʨʘʪʝʛʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʟʘʱʠʪʳ: ʧʨʦʙʣʝʤʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

2014. ˉ1. URL: 

http://cyberleninka.ru/article/n/annotatsiya-na-

monografiyu-sovremennye-sistemy-monitoringa-i-

prognozirovaniya-chrezvychaynyh-situatsiy  

 



ζColloquium - journal Ȼ#15(39),2019 / TECHNICAL SCIENCE 99 

 

ʋɼʂ 338.27, 338.512 

ʄʘʩʘʣʦʚʘ ɼ.ɸ. 

ʩʪʫʜʝʥʪ 2 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪè  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

ʉʤʠʨʥʦʚ ɸ.ɺ. 

ʩʪʫʜʝʥʪ 2 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪè  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

ʇʘʨʬʝʥʦʚʘ ɼ.ɸ. 

ʩʪʫʜʝʥʪ 2 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪè  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

ʊʠʭʦʤʠʨʦʚʘ ʊ.ɺ. 

ʩʪʫʜʝʥʪ 2 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪè  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

 

ABC-ɸʅɸʃʀɿ ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ 

 

Masalova D.A. 

2nd year student, Faculty "Engineering Business and Management" 

Moscow State Technical University. N.E. Bauman 

Russia, Moscow 

Smirnov A.V. 

2nd year student, Faculty "Engineering Business and Management" 

Moscow State Technical University. N.E. Bauman 

Russia, Moscow 

Parfenova D.A. 

2nd year student, Faculty "Engineering Business and Management" 

Moscow State Technical University. N.E. Bauman 

Russia, Moscow 

Tikhomirova T.V. 

2nd year student, Faculty "Engineering Business and Management" 

Moscow State Technical University. N.E. Bauman 

Russia, Moscow 

 

ABC-ANALYSIS AND FORECASTING  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ABC-ʘʥʘʣʠʟʘ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ. 

ʆʧʠʩʳʚʘʶʪʩʷ ʩʪʦʠʤʦʩʪʥʳʝ ʜʨʘʡʚʝʨʳ, ʚʘʞʥʦʩʪʴ ʠʭ ʢʦʨʨʝʢʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ABC-

ʘʥʘʣʠʟʘ. ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʘʨʠʬʦʚ, ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʨʘʩ-

ʯʝʪʘ, ʩʪʨʝʤʷʱʝʛʦʩʷ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ɺʚʠʜʫ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ABC-ʘʥʘʣʠʟʦʤ 

ʨʘʟʦʙʨʘʥ ʚʦʧʨʦʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʝʛʦ ʤʦʜʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʡ, ʘ 

ʪʘʢʞʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

Abstract 

In this article the using of ABC when supply chain modeling is reviewed. The cost drivers and importance 

of the correct identification of them in ABC are described. The tariffs, their kinds and features of the calculation 

that tries to minimize the cost price of the product are reviewed. The forecasting is analyzed because of the close 

connection with ABC. Its models that are intended for different situations are reviewed as well as their ad-

vantages and disadvantages. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ABC-ʘʥʘʣʠʟ, ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʩʪʦʠʤʦʩʪʥʳʝ ʜʨʘʡʚʝʨʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʘʨʠʬʳ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

Key words: ABC, supply chain, cost drivers, tariffs, forecasting, forecasting models. 

 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʫʩʣʫʛ. ʇʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʡ ʫʩʧʝʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, 

ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʮʝʥʦʚʳʝ ʜʠʘʧʘʟʦʥʳ ʠ 

ʧʨʝʜʫʛʘʜʘʥ ʩʧʨʦʩ ʥʘ ʧʨʦʜʫʢʮʠʶ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʣʴʢʫʣʷʮʠʶ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘ-
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ʥʠʝʤ ʩʧʨʦʩʘ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʘʩʧʝʢʪʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʜʘʣʴʥʝʡ-

ʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʮʝʥʢʫ ʝʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠ ʧʦʤʦʱʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ ʟʘ-

ʪʨʘʪ. ɽʩʣʠ ʧʨʠ ʨʘʩʯʝʪʝ ʧʨʷʤʳʭ ʟʘʪʨʘʪ ʩʣʦʞʥʦʩʪʝʡ 

ʥʝ ʚʦʟʥʠʢʘʝʪ, ʪʦ ʩ ʢʦʩʚʝʥʥʳʤʠ ʜʝʣʘ ʦʙʩʪʦʷʪ ʠʥʘʯʝ: 

ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʠʪʴ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʢʦʤʧʘʥʠʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʚʥʠʢʥʫʪʴ ʚ ʧʨʦʠʩʭʦʜʷ-

ʱʠʝ ʧʨʦʮʝʩʩʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ABC-ʘʥʘʣʠʟ, ʢʘʣʴʢʫʣʷʮʠʶ ʩʝʙʝʩʪʦʠʤʦ-

ʩʪʠ ʧʦ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ (activity based costing). 

ʉʫʪʴ ABC-ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʨʨʝʢʪʥʦʤ 

ʥʘʭʦʞʜʝʥʠʠ ʩʪʦʠʤʦʩʪʥʳʭ ʜʨʘʡʚʝʨʦʚ ʠ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ʉʪʦʠʤʦʩʪʥʳʝ 

ʜʨʘʡʚʝʨʳ ï ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʪʦʠʤʦʩʪʴ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʨʝʩʫʨʩʦʚ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [1, ʩ. 302]. 

ʇʨʠ ʢʘʣʴʢʫʣʷʮʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʜʘʥʥʳʝ ʦ ʧʨʷʤʳʭ ʠ 

ʢʦʩʚʝʥʥʳʭ ʟʘʪʨʘʪʘʭ ʢʦʤʧʘʥʠʠ. ʇʨʷʤʳʝ ʟʘʪʨʘʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʢʦʩʚʝʥ-

ʥʳʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʩʪʦʠʤʦʩʪʥʳʤ ʜʨʘʡ-

ʚʝʨʘʤ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʤʝʥʥʦ 

ʢʦʨʨʝʢʪʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʥʳʭ ʜʨʘʡʚʝʨʦʚ ʩ 

ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʨʝʩʫʨʩʦʚ. 

 

 
ʈʠʩ. 1. ABC-ʤʝʪʦʜ 

 

ʂ ʩʪʦʠʤʦʩʪʥʳʤ ʜʨʘʡʚʝʨʘʤ ʦʪʥʦʩʷʪʩʷ ʨʝʩʫʨʩ-

ʥʳʝ ʠ ʥʘʢʣʘʜʥʳʝ ʟʘʪʨʘʪʳ ʩʨʝʜʩʪʚ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʟʘʪʨʘʪʳ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʝʩʫʨʩʳ. ɼʣʷ ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʧʣʘʥʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʟ 

ʥʠʭ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʥʳ-

ʤʠ ʜʨʘʡʚʝʨʘʤʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʤʠ ʧʦʩʣʝʜʫʶʱʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʠ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʚʦ-
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ʜʷʪ ʢ ʚʚʝʜʝʥʠʶ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ 

ʤʦʜʝʣʴ.  

ʇʝʨʝʤʝʱʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ 

ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʥʘʣʦʞʝʥʠʝʤ ʥʘ ʧʨʦʜʫʢʮʠʶ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʘʨʠʬʦʚ. ʎʝʣʴʶ ʘʥʘʣʠʟʘ ʜʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦ ʮʝʥʦʚʦʤʫ 

ʢʨʠʪʝʨʠʶ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʤʫ ʤʠʥʠʤʠʟʘʮʠʶ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ.  

ʊʨʘʥʩʧʦʨʪʥʳʝ ʪʘʨʠʬʳ ʥʘ ʧʦʩʪʫʧʘʶʱʫʶ ʥʘ 

ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʮʠʶ ʩʦʩʪʦ-

ʷʪ ʠʟ ʮʝʥʳ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘʪʨʘʪ ʥʘ ʝʝ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʫ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʘʪʨʘʪʳ ʜʠʩʪʨʠ-

ʙʴʶʪʝʨʘ ʥʘ ʩʳʨʴʝ ʠ ʟʘʪʨʘʪʳ ʧʦ ʭʨʘʥʝʥʠʶ ʟʘʧʘʩʘ ʥʘ 

ʩʢʣʘʜʝ. ɺ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʘʨʠʬʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴʩʷ 

ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʧʫʥʢʪʘ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ʊʘʢ, ʩʫʱʝʩʪʚʫʝʪ 

ʬʫʥʢʮʠʷ ʟʘʪʨʘʪ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʬʫʥʢʮʠʷ ʟʘʪʨʘʪ 

ʪʨʫʜʘ, ʬʫʥʢʮʠʷ ʟʘʪʨʘʪ ʧʨʦʮʝʩʩʘ ʫʧʘʢʦʚʢʠ ʠ ʧʨʦ-

ʯʠʝ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʬʫʥʢʮʠʡ ʦʭʚʘʪʳʚʘʝʪ ʧʦʩʪʦʷʥ-

ʥʳʝ ʠʟʜʝʨʞʢʠ, ʧʝʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʚʳʙʨʘʥʥʦʛʦ ʜʣʷ ʢʦʥ-

ʢʨʝʪʥʦʡ ʬʫʥʢʮʠʠ (ʥʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʷ ʫʧʘʢʦʚʢʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʙʲʝʤʘ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʝʜʠʥʠʮʘʭ).  

ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʚʝʜʝʤ ʘʥʘ-

ʣʠʟ ʬʫʥʢʮʠʠ ʟʘʪʨʘʪ ʧʨʦʮʝʩʩʘ ʫʧʘʢʦʚʢʠ. ɼʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʠʟʜʝʨʞʝʢ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ 

ʚʩʝʭ ʟʘʪʨʘʪ (ʧʦʩʪʦʷʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ), ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘ ʦʙʱʝʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʢʦʨʨʝʢʪʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ. ɼʣʷ ʫʧʘʢʦʚʢʠ ʧʝʯʝ-

ʥʴʷ, ʥʘʧʨʠʤʝʨ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʩʫʤ-

ʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʷʱʠ-

ʢʦʚ ʩ ʧʨʦʜʫʢʮʠʝʡ.  

ʇʨʠ ʨʘʩʯʸʪʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʘʨʠʬʦʚ ʜʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴʩʷ ʩʧʝʮʠʬʠʢʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠʟ 

ʦʜʥʦʡ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʦʚʘʨʘ ʚ ʜʨʫʛʫʶ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʪʘ: ʝʩʣʠ ʚ ʥʘʯʘʣʝ ʧʨʦʜʫʢʮʠʷ ʠʩʯʠʩʣʷʝʪʩʷ 

ʢʠʣʦʛʨʘʤʤʘʤʠ ʤʫʢʠ, ʩʘʭʘʨʘ ʠ ʧʨʦʯʠʭ ʨʝʩʫʨʩʦʚ, ʪʦ 

ʚ ʢʦʥʮʝ ï ʷʱʠʢʘʤʠ ʛʦʪʦʚʦʛʦ ʧʝʯʝʥʴʷ.  

ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʘʥʘʣʠʟʝ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ ʠʛʨʘʶʪ ʧʦʩʪʘʚʱʠʢʠ ʠ ʠʭ ʧʨʦ-

ʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ɽʩʣʠ ʦʥʠ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝ-

ʯʠʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʧʨʦʜʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʚ 

ʩʚʷʟʠ ʩ ʥʝʭʚʘʪʢʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, 

ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ 

ʧʦʩʪʘʚʱʠʢʦʚ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʯʝʨʝʟ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʧʫʥʢʪ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʧʨʦʭʦʜʠʪ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ 

ʪʦʚʘʨʘ, ʯʝʤ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ, ʚ ʢʘʯʝʩʪʚʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘ-

ʥʘʚʣʠʚʘʪʴ ʤʠʥʠʤʫʤʳ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʧʫʩʢʘʝ-

ʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣ-

ʥʝʥʠʝ ʚʩʝʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʧʦʩʪʘʚʢʝ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʢʣʠʝʥʪʘʤ ï ʫʯʘʩʪʥʠʢʘʤ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. 

ɺʚʦʜʠʤʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ: 

Ci Ó Z, ʛʜʝ 

Ci ï ʦʙʲʝʤ ʚʳʧʫʱʝʥʥʦʡ ʩ ʟʘʚʦʜʘ ʧʨʦʜʫʢʮʠʠ, 

Z ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 

(ʫʧʘʢʦʚʘʥʥʦʡ ʠ ʪ.ʜ.) ʧʨʦʜʫʢʮʠʠ, ʥʠʞʝ ʢʦʪʦʨʦʛʦ 

ʥʝʣʴʟʷ ʦʧʫʩʢʘʪʴʩʷ. 

ʇʨʠ ABC-ʘʥʘʣʠʟʝ ʚʦʟʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʞʝʣʘʥʠʷ-

ʤʠ ʧʦʢʫʧʘʪʝʣʝʡ. ʇʦʪʨʝʙʠʪʝʣʴ ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʫ 

ʧʦʩʪʘʚʱʠʢʘ ʢʘʢʫʶ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʫʩʣʫʛʫ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʩʪʘʚʱʠʢ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʚʘʨʠʘʥʪ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ, ʘʥʘʣʠ-

ʟʠʨʫʝʪ ʝʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ. ɺ ʢʦʥʮʝ ʧʦʩʪʘʚʱʠʢ ʨʝʰʘʝʪ, ʩʪʦʠʪ ʣʠ ʫʜʦ-

ʚʣʝʪʚʦʨʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠ-

ʪʝʣʷ ʠʣʠ ʥʝʪ. ʕʪʦʪ ʚʳʙʦʨ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʚʠʪʠʷ 

ʩʦʙʳʪʠʡ. ɽʩʣʠ ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʣʘʥ ʧʨʠʥʝʩʝʪ ʙʦʣʴ-

ʰʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʟʘʧʨʦʩʦʚ ʧʦʪʨʝʙʠʪʝʣʷ (ʜʘʞʝ ʝʩʣʠ 

ʜʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ). 

ɽʩʣʠ ʞʝ ʪʘ ʠʣʠ ʠʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʙʦʣʴʰʝ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʩʪʦʠʪ ʧʦʜʫʤʘʪʴ 

ʥʘʜ ʝʝ ʨʝʘʣʠʟʘʮʠʝʡ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ABC-ʘʥʘʣʠʟʘ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʩʧʨʦʩʘ. ʀʤʝʥʥʦ 

ʥʘ ʥʝʛʦ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ 

ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʩʪʨʘʪʝʛʠʡ. ɺʘʞ-

ʥʦ ʧʦʥʠʤʘʪʴ, ʩʢʦʣʴʢʦ ʧʨʦʜʫʢʮʠʠ ʤʦʞʥʦ ʧʨʦʠʟʚʝ-

ʩʪʠ, ʢʫʜʘ ʠ ʚ ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʝʝ ʩʙʳʪʴ. ʅʘ ʦʩʥʦ-

ʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʩʪʘʚʱʠʢʠ ʠ 

ʜʘʣʴʥʝʡʰʠʝ ʟʚʝʥʴʷ ʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʠʭ ʢʦʣʠʯʝ-

ʩʪʚʦ, ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʧʦʩʪʘ-

ʚʦʢ. 

ʍʦʪʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ 

ʨʦʣʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʦʥʦ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʝʟʦʰʠʙʦʯʥʳʤ ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦ-

ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʝʛʦ. ʄʦʞ-

ʥʦ ʣʠʰʴ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʦʯʝʚʠʜʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʩʝʛʤʝʥʪ ʨʳʥʢʘ, ʧʝʨʠ-

ʦʜ ʚʨʝʤʝʥʠ) ʠ ʢʘʢ ʤʦʞʥʦ ʯʘʱʝ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ 

ʦʰʠʙʦʢ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʝʢʪʥʦ ʚʳʙʨʘʪʴ ʤʦʜʝʣʴ, ʢʦʪʦ-

ʨʘʷ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘ-

ʜʘʯʝ.  

ʄʦʜʝʣʴ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʠʣʠ ʩʨʝʜʥʝʩʨʦʯʥʦʤ ʧʣʘʥʠ-

ʨʦʚʘʥʠʠ (ʦʪ 1 ʥʝʜʝʣʠ ʜʦ 3 ʤʝʩʷʮʝʚ ʠ ʦʪ 3 ʤʝʩʷʮʝʚ 

ʜʦ 1 ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʩʝʟʦʥʥʳʡ, ʮʠʢʣʠʯʝʩʢʠʡ ʠ ʪʨʝʥʜʦ-

ʚʳʡ ʬʘʢʪʦʨʳ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴʩʷ ʠʟʤʝʥʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʟʘʢʘʟʘʭ, ʯʪʦʙʳ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ 

ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʠʪʫʘʮʠʶ. 

ʇʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʟʘʚʠ-

ʩʠʤʳʤʠ ʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʩʧʨʦʩʘ ʚ 

ʨʘʤʢʘʭ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʪʦ 1 ʛʦʜʘ ʠ 

ʙʦʣʴʰʝ). 

ʄʦʜʝʣʠ ʥʦʚʳʭ ʠʟʜʝʣʠʡ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʘʥʘ-

ʣʠʟʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʧʦʜʦʙʥʳʭ ʠʟʜʝʣʠʡ. 

ʀʟʥʘʯʘʣʴʥʦ ʥʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʚʥʝʜʨʷʝʪʩʷ ʙʝʟ ʦʙʦʩ-

ʥʦʚʘʥʠʷ ʧʨʦʛʥʦʟʘ ʩʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʚʝʜʝʥʠ-

ʷʤʠ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʜʭʦʜʷʱʝʛʦ ʨʳʥʢʘ 
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ʘʧʨʠʦʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʥʦʚʣʷʶʪʩʷ ʠ ʢʘʨʪʠʥʘ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʧʨʦʩʘ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ.  

ʆʮʝʥʦʯʥʳʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʣʫʯʘʝ ʦʪ-

ʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʥʦ ʠ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʙʠʨʘʶʪʩʷ 

ʵʢʩʧʝʨʪʳ, ʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʩʫʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪʩʷ 

ʫʩʨʝʜʥʝʥʥʳʡ ʧʨʦʛʥʦʟ, ʢʦʪʦʨʳʡ ʚ ʙʫʜʫʱʝʤ ʦʙʥʦʚ-

ʣʷʝʪʩʷ ʧʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʘʥʥʳʝ ʦ ʩʧʨʦʩʝ ʦʪʨʘʞʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʠʟʜʝ-

ʣʠʡ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʢʘʞʜʦʤ 

ʨʳʥʢʝ ʠʣʠ ʢʘʞʜʳʤ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʝʛʤʝʥʪʦʚ ʜʘʥ-

ʥʦʛʦ ʨʳʥʢʘ [1, ʩ. 320]. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦʙ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʠʠ ʩʧʨʦʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʚʦʜ ʦ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʧʨʠʩʫʪʩʪʚʠʠ ʩʠʪʫʘʮʠʡ ʜʝʬʠ-

ʮʠʪʘ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ABC-ʘʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠ-

ʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʧʦ 

ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʫʤʝʩʪʥʳʡ ʚʘ-

ʨʠʘʥʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʧʨʦʩʦʚ ʧʦ-

ʪʨʝʙʠʪʝʣʝʡ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ 

ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ.  

ɺʳʙʨʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʪʨʘʪʝʛʠʷ ʪʨʝ-

ʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢ ʢʘʢ ʢʦʨʨʝʢʪʥʦʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʷʪʴ 

ʢʫʨʩ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʦʙʩʪʘʥʦʚ-

ʢʠ ʠ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʥʠʷ ʥʘ ʩʠʪʫʘʮʠʶ. ʕʪʦ 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʦʚʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʟʘʪʨʘʪ. 

ʉʦʪʨʫʜʥʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪʴ 

ʟʘ ʥʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʦʙʩʪʘʥʦʚʢʦʡ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʥʫʰʠʪʝʣʴʥʦʛʦ 

ʦʙʲʝʤʘ ʜʘʥʥʳʭ. ʉ ʪʘʢʦʡ ʟʘʜʘʯʝʡ ʣʝʛʯʝ ʩʧʨʘʚʠʪʴʩʷ, 

ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. ʆʜʥʘʢʦ ʠ ʪʫʪ ʥʘʙʣʶʜʘʝʪ-

ʩʷ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ: ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʘʢʝʪʳ ʧʨʠʢʣʘʜ-

ʥʳʭ ʧʨʦʛʨʘʤʤ ʪʨʝʙʫʶʪ ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ 

ʫʩʣʦʚʠʷ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʉʫʱʝ-

ʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʘʝʪ ʧʦ 

ʧʨʠʥʮʠʧʫ ʯʝʨʥʦʛʦ ʷʱʠʢʘ. ʉʦʪʨʫʜʥʠʢʠ ʚʚʦʜʷʪ ʥʝ-

ʦʙʭʦʜʠʤʫʶ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʶ ʠ ʧʦʣʫʯʘʶʪ ʛʦʪʦʚʦʝ ʨʝʰʝʥʠʝ, ʥʝ ʠʤʝʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʚʩʝ 

ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʩʠʩʪʝʤʝ, ʘ 

ʪʘʢʞʝ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʦʩʠʪʴ ʚ ʥʠʭ ʢʦʨʨʝʢʪʠ-

ʚʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ ʩʦ-

ʪʨʫʜʥʠʢʦʚ, ʦʙʝʩʧʝʯʝʥʠʠ ʠʭ ʜʦʩʪʘʪʦʯʥʦʡ ʠ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

ʄʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʦʪ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʠʪʫʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʫʶ ʥʝ-

ʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʧʨʝʜʫʛʘʜʘʪʴ. ʆʥʠ ʫʯʠʪʳʚʘʶʪ ʵʪʦʪ 

ʬʘʢʪʦʨ ʠ ʯʘʩʪʠʯʥʦ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʦʪʥʦʩʠ-

ʪʝʣɹʥʦ ʥʝʛʦ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʚʝʣʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʜʘʧʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ ʦʩʥʦʚʳʚʘʶʪʩʷ ʤʦʜʝʣʠ ʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʦʩʪʦ-

ʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʚʚʠʜʫ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʦʷʪʝʣʴ-

ʩʪʚ: ʠʟʤʝʥʝʥʠʝ ʣʠʜʠʨʫʶʱʝʡ ʦʪʨʘʩʣʠ, ʩʢʘʯʦʢ ʚ 

ʥʘʫʯʥʦʤ ʧʨʦʛʨʝʩʩʝ, ʧʦʣʠʪʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. ʕʪʠ 

ʧʨʠʯʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʢʦʥʦʤʝʨʥʳʤʠ ʠ ʧʦʩʪʝʧʝʥ-

ʥʳʤʠ, ʠ ʪʦʛʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʥʦʚʦʤʫ ʫʩʪʨʦʡʩʪʚʫ, ʥʦ, ʝʩʣʠ ʦʥʠ ʨʝʟʢʠʝ ʠ ʚʥʝʟʘʧ-

ʥʳʝ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦ-

ʩʣʝʜʩʪʚʠʷʤ ʚʚʠʜʫ ʘʙʩʦʣʶʪʥʦʡ ʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʝʨʝʩʪʨʦʠʪʴ ʚʳʙʨʘʥʥʳʡ ʢʫʨʩ. ɼʘʥ-

ʥʳʝ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʘʢʪʫʘʣʴʥʳʤʠ, ʠ ʪʦʛʜʘ ʧʨʠ-

ʤʝʥʝʥʠʝ ʠʭ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʝ ʧʦʟʚʦʣʠʪ ʜʦ-

ʙʠʪʴʩʷ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ABC-ʘʥʘʣʠʟʘ 

ʧʦʤʦʛʘʝʪ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ: 

ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʳʝ ʚʘʨʠʘʥʪʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʧʘʨʪʥʝʨʘʤʠ, 

ʥʘʡʪʠ ʨʳʯʘʛʠ ʚʣʠʷʥʠʷ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢ-

ʮʠʠ ʠ ʩʣʘʙʳʝ ʤʝʩʪʘ. ABC-ʘʥʘʣʠʟ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʜʘʥʥʳʝ ʦ ʩʧʨʦʩʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ. ʀ ʭʦʪʷ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʝʛʦ ʤʦ-

ʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʩʠʪʫʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʢʦʤʧʘʥʠʷ, ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʩʪʘʪʠʯʥʦʡ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʩʠʪʫʘʮʠʠ ʢʘʢ ʥʘ ʨʳʥʢʝ, ʪʘʢ ʠ ʚʥʫʪʨʠ 

ʢʦʤʧʘʥʠʠ.  
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PROJECT ON UTILIZATION OF TECHNOLOGICAL LIQUIDS ON THE BASIS OF AUTOSERVICE 

WITH AUTONOMOUS  HEATING SYSTEM  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʣʝʥʠʷ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʝʤ ʚ ʤʠʨʝ 

ʨʘʩʪʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʤʦʪʦʨʥʳʭ ʤʘʩʝʣ. ɺʦʧʨʦʩʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʳʯʥʦ ʨʝʰʘʶʪʩʷ ʣʠʙʦ ʩʜʘʯʝʡ ʩʳʨʴʷ, ʣʠʙʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ ʩʣʠʚʦʤ. ɺ ʨʘʙʦʪʝ ʧʨʝʜ-

ʣʦʞʝʥʘ ʩʭʝʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʫʩʪʘʥʦʚʢʠ ʉʇ-30, ʘ 

ʪʘʢʞʝ ʢʦʪʣʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ EL-140B ʜʣʷ ʩʞʠʛʘʥʠʷ ʤʘʩʣʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ. 

Abstract 
In connection with the growth of industrial production, as well as the consumption of services by the popu-

lation in the world, the consumption of motor oils is growing. The issues of waste oil utilization in the conditions 

of small-scale production are usually solved either by raw material delivery or by unauthorized discharge. In the 

proposed scheme with the application for pre-cleaning waste oil of the unit SP-30. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʣʦ ʤʦʪʦʨʥʦʝ, ʬʠʣʴʪʨʫʶʱʘʷ ʩʪʘʥʮʠʷ, ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ, ʫʪʠʣʠʟʘʮʠʷ, 

ʦʯʠʩʪʢʘ, ʘʚʪʦʥʦʤʥʘʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ, ʘʚʪʦʩʝʨʚʠʩ. 

Key words: engine oil, filter station, waste oil, recycling, cleaning, Autonomous heating system, car service. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʦʙʠʨʘʝʪʩʷ 

ʠ ʙʝʟʦʧʘʩʥʦ ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʯʫʪʴ ʙʦʣʴʰʝ 20% ʤʘ-

ʩʝʣ. ɺʚʠʜʫ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʠʷ ʩʠʩʪʝʤʳ ʫʪʠ-

ʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʧʦʧʘʜʘʝʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʥʘʥʦʩʠʪ ʥʝʧʦ-

ʧʨʘʚʠʤʳʡ ʚʨʝʜ ʧʨʠʨʦʜʝ ʠ ʯʝʣʦʚʝʢʫ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʨʘʙʦʪʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʜʚʠʛʘʪʝʣʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘ-

ʥʠʷ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʩ ʤʝʪʘʣʣʘʤʠ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, 

ʧʨʦʥʠʢʘʶʱʝʛʦ ʚ ʢʘʨʪʝʨ ʚʦʟʜʫʭʘ, ʤʠʥʝʨʘʣʴʥʳʭ 

ʧʨʠʤʝʩʝʡ ʠ ʜʨ. ʬʘʢʪʦʨʦʚ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʪʦʨʳʭ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ 

ʤʘʩʣʘ: ʨʘʟʣʦʞʝʥʠʝ, ʦʢʠʩʣʝʥʠʝ, ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʠ 

ʢʦʥʜʝʥʩʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʨʘʟʞʠʞʝʥʠʝ ʛʦʨʶʯʠʤ 

ʠ ʦʙʚʦʜʥʝʥʠʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ 

ʧʦʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʟʘʛʨʷʟʥʝʥʠʷ. ʘʩʬʘʣʴ-

ʪʦ-ʩʤʦʣʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʣʣʦʠʜʘʣʴʥʳʝ ʢʦʢʩ ʠ 

ʩʘʞʘ, ʨʘʟʣʠʯʥʳʝ ʩʦʣʠ, ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʤʝʪʘʣʣʠ-

ʯʝʩʢʘʷ ʧʳʣʴ ʠ ʚʦʜʘ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʚʣʠʷ-

ʥʠʝ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ ʥʘ ʵʢʦʣʦʛʠʶ. 

 
ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ ʥʘ ʵʢʦʣʦʛʠʶ 

 

ɸʪʤʦʩʬʝʨʘ ʟʝʤʣʠ ʟʘʛʨʷʟʥʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʧʘʨʝʥʠʷ ʆʉʄ. ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʤʘʩʝʣ ʚ ʧʦʯʚʫ ʦʙʨʘʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʘʩʣʷ-

ʥʳʝ ʣʠʥʟʳ. ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ 

ʨʷʜ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʩʝʣ ʨʘʩʪʚʦʨʷʝʪʩʷ ʠ ʨʘʟʥʦʩʠʪʩʷ 

ʩ ʚʦʜʦʡ. ʆʪʨʘʙʦʪʘʥʥʳʝ ʤʘʩʣʘ ʚ 15-30 ʨʘʟ ʪʦʢʩʠʯ-

ʥʝʝ ʩʚʝʞʠʭ ʤʘʩʝʣ. ɺʳʚʦʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢʦʡ, 

ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʪʦʨʥʳʝ ʤʘʩʣʘ 

ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʘʛʨʝʩʩʠʚ-

ʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʥʝ ʧʨʘʚʠʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʚ ʢʦʨʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʪ. ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʦʪ 19 ʘʧʨʝʣʷ 2017 ʛ. ˉ 176"ʆ ʉʪʨʘʪʝʛʠʠ 
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ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ.  

ʇʦʜʛʦʪʦʚʢʘ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ ʢ ʩʞʠʛʘʥʠʶ 

ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʯʠʩʪʢʝ ʝʛʦ ʦʪ 

ʚʦʜʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ, ʧʨʦʜʫʢʪʦʚ ʢʦʨʨʦ-

ʟʠʠ ʠ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ [1]. ɺ ʫʩʣʦʚʠʷʭ ʥʝʙʦʣʴʰʦ-

ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʘʚʪʦ-

ʩʝʨʚʠʩ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʤʘʩʣʘ ï ʦʪʩʪʦʡ, ʩʝʧʘ-

ʨʘʮʠʷ (ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ) ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɼʣʷ ʫʩʣʦʚʠʡ ʘʚʪʦʩʝʨʚʠʩʘ, ʛʜʝ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ, 

ʩʣʫʞʠʪ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʛʦʨʘʥʠʷ ʠ ʦʙʨʘʟʫʝʪʩʷ ʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʧʦʜʭʦʜʷʪ ʦʪʩʪʦʡ-

ʥʠʢʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

 

 
ʈʠʩʫʥʦʢ 3. ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʤʘʩʣʘ 

 

ɺ ʩʣʫʯʘʝ ʩ ʢʦʤʧʣʝʢʩʥʳʤ ʘʚʪʦʩʝʨʚʠʩʦʤ ʧʦʪʨʝ-

ʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ ʛʦʨʷʯʝʡ ʚʦʜʳ ʥʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ (ʧʨʦʤʳʚʢʘ ʜʝʪʘʣʝʡ, ʤʦʡʢʘ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʝʨʩʦ-

ʥʘʣʘ), ʢʦʪʦʨʫʶ ʧʨʦʱʝ ʧʦʣʫʯʠʪʴ ʫʩʪʘʥʦʚʢʦʡ ʪʝʧʣʦ-

ʦʙʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠʥʮʠʧ ʩʭʝʤʳ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʪʦʧʣʠʚʦ ʧʦ-

ʜʘʝʪʩʷ ʚ ʪʦʧʢʫ ʢʦʪʣʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ, ʥʘʛʨʝʚ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ɼʘʣʝʝ ʧʦʜʦʛʨʝʪʳʡ ʜʦ ʧʨʦʝʢʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʧʦʜʘʝʪʩʷ ʮʠʨʢʫʣʷʮʠ-

ʦʥʥʳʤ ʥʘʩʦʩʦʤ ʚ ʨʘʜʠʘʪʦʨʳ ʦʪʦʧʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʙʦʛʨʝʚ ʧʦʤʝʱʝ-

ʥʠʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ 

ʩʭʝʤʫ ʚʢʣʶʯʝʥ ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʙʦʡʣʝʨ. 

ʇʨʦʠʟʚʝʣ ʨʘʩʯʝʪ ʜʣʷ ʘʚʪʦʩʝʨʚʠʩʘ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ: 

- ʨʫʯʥʘʷ ʤʦʡʢʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʝʯʥʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ; 

 - ʜʠʘʛʥʦʩʪʠʢʘ; - ʤʝʣʢʠʡ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ; 

 - ʟʘʤʝʥʘ ʤʘʩʣʘ, ʰʠʥʦʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ.  

ʇʦʣʫʯʘʝʤ: 

- 5 ʧʦʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝ-

ʤʦʥʪʘ, ʦʩʥʘʱʝʥʥʳʭ ʧʦʜʲʝʤʥʠʢʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠ ʤʝʣʢʦʛʦ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʝʡ;  

- 1 ʤʦʝʯʥʳʡ ʧʦʩʪ.  

ɼʣʷ ʫʪʠʣʠʟʘʮʠʠ ʤʦʪʦʨʥʦʛʦ ʤʘʩʣʘ ʚʳʙʨʘʣ ʢʦ-

ʪʝʣ EL-140B. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ 

ʩʪʦʠʤʦʩʪʴ ʢʦʪʝʣ EL-140B ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʂʇɼ 

ʠ ʤʝʥʴʰʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠʟʦʙʨʘ-

ʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 



106 TECHNICAL SCIENCE / ζColloquium - journal Ȼ#15(39),2019 

 
ʈʠʩʫʥʦʢ 4. ʂʦʪʝʣ EL-140B 

 

ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʤʘʩʣʘ ʧʨʠʤʝʥʷʝʤ ʫʩʪʘʥʦʚʢʫ ʉʇ-30. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ 

ʪʦʧʣʠʚʘ, ʢʦʪʦʨʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʞʠʛʘʥʠʷ ʚ 

ʧʝʯʘʭ, ʢʦʪʣʘʭ ʠ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘʭ. ɽʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ. 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʡ ʚʦ-

ʧʨʦʩ ʫʪʠʣʠʟʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ. ɺ ʚʠʜʫ ʩʧʝ-

ʮʠʬʠʢʠ ʤʦʪʦʨʥʦʝ ʤʘʩʣʦ ʥʝ ʧʦʜʣʝʞʠʪ ʦʯʠʩʪʢʝ ʚ 

ʫʩʣʦʚʠʷʭ ʘʚʪʦʩʝʨʚʠʩʘ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʧʦ ʥʘʟʥʘʯʝʥʠʶ. ʇʦʜʭʦʜʷʱʠʤ ʩʧʦʩʦʙʦʤ ʝʛʦ ʫʪʠʣʠ-

ʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʘʚʪʦʩʝʨʚʠ-

ʩʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʭʝʤʳ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʦʪʨʘʙʦʪʘʥ-

ʥʦʛʦ ʤʘʩʣʘ ʩʞʠʛʘʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʪʝʧʣʘ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʦʪʦʧʣʝʥʠʷ ʧʦʟʚʦ-

ʣʷʶʪ ʨʝʰʠʪʴ ʩʨʘʟʫ ʪʨʠ ʧʨʦʙʣʝʤʳ:  

- ʕʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʫʶ ʫʪʠʣʠʟʘʮʠʶ ʦʪʨʘ-

ʙʦʪʘʥʥʦʛʦ ʤʘʩʣʘ; 

- ɸʚʪʦʥʦʤʥʦʝ ʦʪʦʧʣʝʥʠʝ ʘʚʪʦʩʝʨʚʠʩʘ; 

- ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1. ʊʘʨʘʩʦʚ ɺ. ɺ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʨʝʛʝʥʝʨʘʮʠʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʩʤʘʟʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ɼʘʣʴʨʳʙʚʪʫʟʘ. 2010. 

ˉ. URL: 

https://cyberleninka.ru/article/n/ekologicheskie-

aspekty-neobhodimosti-regeneratsii-otrabotannyh-

smazochnyh-materialov (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

10.04.2019).  

 

ʋɼʂ: 004.4 

ɼʨʦʟʜʦʚʘ ʖʣʠʷ ʉʝʨʛʝʝʚʥʘ 

ʙʘʢʘʣʘʚʨʠʘʪ, 2 ʢʫʨʩ,  çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, 

ʆʤʝʣʴʯʝʥʢʦ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʙʘʢʘʣʘʚʨʠʘʪ, 3 ʢʫʨʩ,  çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, 

ʌʝʰʠʥʘ ɽʣʝʥʘ ɺʘʩʠʣʴʝʚʥʘ 

ʜʦʮʝʥʪ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, 

çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʊ. ʊʨʫʙʠʣʠʥʘè, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʅɸʃʀɿ ʈʓʅʂɸ ʇʈʆɻʈɸʄʄʅʓʍ ʇʈʆɼʋʂʊʆɺ, ʅɸʇʈɸɺʃɽʅʅʓʍ ʅɸ ʈɸɹʆʊʋ ʉ 

ɹʆʃʔʐʀʄʀ ʆɹʒɽʄɸʄʀ ʏʀʉʃʆɺʆʁ, ʉʀʄɺʆʃʔʅʆʁ ʀ ʎʀʌʈʆɺʆʁ ʀʅʌʆʈʄɸʎʀʀ 
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ANALYSIS OF THE MARKET OF SOFTWARE PRODUCTS AIMED AT WORKING WITH LARGE 

VOLUMES OF NUMERICAL, SYMBOL AND DIGITAL INFORMATION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʳʥʦʢ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʠʩʣʦʚʦʡ, ʩʠʤʚʦʣʴʥʦʡ ʠ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ.  

Abstract 

The paper considers the market of software products aimed at processing and analyzing a large amount of 

numerical, symbolic and digital information. The pros and cons of using each software separately are consid-

ered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ ʨʳʥʢʘ, ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʜʫʢʪʦʚ, ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

Key words: market analysis, software, mathematical analysis, product characteristics, processing of math-

ematical data. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʩʚʷʟʘʥʥʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦ-

ʛʠʷʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɿʘʯʘʩʪʫʶ ʚ 

ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʨʘ-

ʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʠ ʧʦ-

ʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ. ʈʫʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʪʘʢʦʛʦ ʦʙʲʝʤʘ 

ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʥʝʜʦʯʝ-

ʪʦʚ, ʦʰʠʙʦʢ, ʥʝʪʦʯʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʢ ʥʝʵʬʬʝʢʪʠʚ-

ʥʦʡ ʨʘʩʪʨʘʪʝ ʪʘʢʦʛʦ ʚʘʞʥʦʛʦ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʝ-

ʩʫʨʩʘ ʢʘʢ ʚʨʝʤʷ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚ-

ʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚʘ, ʦʩ-

ʥʦʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʳʭ ï ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʦʙʲʝ-

ʤʦʚ ʯʠʩʣʦʚʳʭ ʠ ʩʠʤʚʦʣʴʥʳʭ ʜʘʥʥʳʭ, ʠʭ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ.  

ʇʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ (ʧʨʦʜʫʢʪ) ï ʧʨʦʛʨʘʤ-

ʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʘ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʊʘʢ ʞʝ 

ʩʫʱʝʩʪʚʫʶʪ ʙʠʙʣʠʦʪʝʢʠ ʧʨʦʛʨʘʤʤ ï ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʢʘʢʦ-

ʤʫ-ʣʠʙʦ ʧʨʠʥʮʠʧʫ, ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʬʫʥʢ-

ʮʠʦʥʘʣʫ. 

ʉʫʱʝʩʪʚʫʶʪ ʙʠʙʣʠʦʪʝʢʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʯʠʩ-

ʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʫʜʘ ʚʭʦʜʠʪ ʧʘʢʝʪ Number Algo-

rithm Group (NAG), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʝʥʠ-

ʝʤ ʢ ʧʨʦʛʨʘʤʤʘʤ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʜʧʨʦʛʨʘʤʤʫ ʠ ʚʳʧʦʣʥʠʪʴ 

ʯʠʩʣʝʥʥʳʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ɺ NAG 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘ ʪʘʢʠʭ 

ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʢ C, C++, Visual 

Basic, Java, Python, C#, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧʥʳ ʪʘʢʠʝ 

ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ ʢʘʢ MATLAB , Excel, Origin ʠ ʪ.ʜ. 

ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʙʠʙʣʠʦʪʝʢʠ NAG ʙʳʣʘ ʟʘʧʫ-

ʱʝʥʘ ʚ 1971 ʛʦʜʫ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʪʘʨʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʊʝʢʫʱʘʷ ʚʝʨʩʠʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʙʦʣʝʝ 1700 ʬʫʥʢ-

ʮʠʡ ʠ ʧʨʦʮʝʜʫʨ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʙʰʠʨʥʳʭ ʙʠʙʣʠʦʪʝʢ ʯʠʩ-

ʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ALGLIB. ɼʘʥʥʘʷ ʙʠʙ-

ʣʠʦʪʝʢʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʥʘ ʪʘʢʠʭ ʦʧʝʨʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤʘʭ ʢʘʢ Windiws, Linux ʠ Solaris, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦ ʩʣʝʜʫʶʱʠ-

ʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: C++, C#, Pascal, 

VBA.  

ʉʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ALGLIB  ʨʘʩʰʠʨʝʥ, ʯʪʦ 

ʠ ʜʝʣʘʝʪ ʝʝ ʩʘʤʦʡ ʫʜʦʙʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʙʠʙ-

ʣʠʦʪʝʢʦʡ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ, ʚʳʯʠʩʣʝʥʠʝ ʬʫʥʢʮʠʠ (ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʠ ʩʣʦʞʥʳʭ), ʨʝʘʣʠʟʘʮʠʶ ʘʣʛʦʨʠʪʤʦʚ (ʟʘʯʘʩʪʫʶ 

ʚ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ), ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ, ʨʝ-

ʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʠ ʪ.ʜ. 

ʆʜʥʠʤ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ALGLIB  ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʩʪʦʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʤʥʦʛʠʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʠʩʧʦʣʴʟʫʶʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʯʪʦ ʚ ʥʝʢʦʪʦ-

ʨʳʭ ʩʣʫʯʘʷʭ ʜʝʣʘʝʪ ʧʨʦʜʫʢʪ ʥʝʧʨʠʛʦʜʥʳʤ ʜʣʷ ʨʘ-

ʙʦʪʳ ʧʦ ʧʨʠʯʠʥʝ ʥʝʟʥʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʷʟʳʢʦʚ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ, ʚ ALGLIB  ʠʩʧʨʘʚʣʝʥʘ ʜʘʥʥʘʷ ʧʨʦʙʣʝ-

ʤʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʜʫʢʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʳ ʥʘ ʦʜʥʦʤ ʠʟ ʚʳʙʨʘʥʥʳʭ ʷʟʳʢʦʚ, ʧʦʜʜʝʨʞʠ-

ʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ. ʊʘʢʞʝ ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ ʝʱʝ ʦʜʥʫ ʚʘʞʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ALGLIB , 

ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʯʪʠ ʥʘ ʚʩʝʭ 

ʧʣʘʪʬʦʨʤʘʭ ʢʦʤʧʠʣʷʪʦʨʦʚ. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʦʣʫ-

ʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦ-

ʜʫʢʪ Statgraphics. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʣʦ 

ʩʦʟʜʘʥʦ ʚ 1980 ʛʦʜʫ. ʅʳʥʝʰʥʷʷ ʚʝʨʩʠʷ ʧʨʦʝʢʪʘ, 

Statgraphics Centurion XVII, ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʚ 2014 

ʛʦʜʫ. ɺʝʨʩʠʷ XVII  ʜʦʩʪʫʧʥʘ ʢʘʢ ʚ 32-ʨʘʟʨʷʜʥʦʤ, 

ʪʘʢ ʠ ʚ 64-ʨʘʟʨʷʜʥʦʤ ʠʟʜʘʥʠʷʭ, ʜʦʩʪʫʧʥʘ ʥʘ 5 ʷʟʳ-

ʢʘʭ. Statgraphics ï ʵʪʦ ʧʝʨʚʘʷ ʧʨʦʛʨʘʤʤʘ, ʚ ʢʦʪʦ-

ʨʫʶ ʧʦʤʝʩʪʠʣʠ ʪʘʢʠʝ ʟʘʜʘʯʠ ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ ʛʨʘ-

ʬʠʢʦʚ ʠ ʩʦʟʜʘʥʠʝ ʪʦʯʝʯʥʳʭ ʛʨʘʬʠʢʦʚ. Statgraphics 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʙʦʣʝʝ 250 ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɺ ʩʝʥʪʷʙʨʝ 2008 ʛʦʜʘ ʩʪʘʣʦ ʠʟʚʝʩʪʥʦ ʦ ʚʳʧʫʩ-

ʢʝ ʦʥʣʘʡʥ-ʚʝʨʩʠʠ Statgraphics. Statgraphics Online ï 

ʵʪʦ ʩʪʘʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʟʘʧʫʩʢʘʝʪʩʷ ʚ 

ʚʝʙ-ʙʨʘʫʟʝʨʝ. ʈʘʩʯʝʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʫʜʘʣʝʥʥʦ ʥʘ 

ʚʝʙ-ʩʝʨʚʝʨʝ, ʘ ʠʪʦʛʠ ʚʦʟʚʨʘʱʘʶʪ ʚʝʙ-ʙʨʘʫʟʝʨ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʚʠʜʝ HTML ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 

ʛʨʘʬʠʯʝʩʢʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ. 

ɺ ʦʢʪʷʙʨʝ 2014 ʛʦʜʘ Statpoint Technologies In-

corparated ʚʳʧʫʩʪʠʣʘ Centurion XVII  ï ʥʦʚʦʝ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʘʥʠʠ. Centurion XVII  
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ʚʢʣʶʯʘʣ 32 ʥʦʚʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ. ʉ 

Centurion XVII  ʢʦʤʧʘʥʠʷ ʩʜʝʣʘʣʘ ʥʦʚʳʡ ʘʢʮʝʥʪ ʥʘ 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ. ʇʦʩʣʝ ʦʙʰʠʨʥʦʡ ʨʘʟʨʘʙʦʪ-

ʢʠ Statgraphics ʚʳʧʫʩʪʠʣʘ ʦʙʣʘʯʥʳʡ Stratus ʚ ʠʶʥʝ 

2015 ʛʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ ʦʙʣʘʯʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘ ʨʳʥʢʝ, ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘ-

ʙʦʪʳ, ʣʠʙʦ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤ-

ʤʳ, ʣʠʙʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ Centurion XVII .  

ɺ Statgraphics ʚʭʦʜʷʪ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ ʘʥʘʣʠʟ 

ʧʦ ʧʝʨʝʤʝʥʥʳʤ, ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʥʘʭʦʞʜʝʥʠʝ ʣʫʯʰʝ-

ʛʦ ʨʝʟʫʣʴʪʘʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʥʪʨʦʣʷ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʨ. ʊʘʢ ʞʝ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ 

ʦʪʙʠʨʘʪʴ ʜʘʥʥʳʝ ʠ ʥʘʭʦʜʠʪʴ ʩʦʚʧʘʜʝʥʠʷ ʩʨʝʜʠ 

ʥʠʭ. ɽʩʣʠ ʚ ʘʥʘʣʠʟʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ ʢʘʢʠʝ-ʣʠʙʦ 

ʦʰʠʙʢʠ, ʪʦ ʧʨʦʛʨʘʤʤʘ ʫʢʘʞʝʪ ʥʘ ʥʠʭ. 

ɽʱʝ ʦʜʥʠʤ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜʩʪʚʦʤ ʷʚʣʷʝʪʩʷ STATISTICA. 

ʕʪʦʪ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʘʥʘʣʠʟʘ, 

STATISTICA ʟʘʥʠʤʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ ʥʘʜ ʜʘʥʥʳ-

ʤʠ. 

STATISTICA ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ 

ʪʝʤ, ʯʪʦ ʚʩʝ ʬʫʥʢʮʠʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʧʦʜʛʨʫʧʧʳ, 

ʥʘʧʨʠʤʝʨ, ʬʘʢʪʦʨʥʳʡ ʠ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟʳ. ɼʘʥ-

ʥʘʷ ʬʫʥʢʮʠʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʘ, ʪʘʢ ʢʘʢ ʜʘʞʝ, 

ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʥʘʝʪ ʢʘʢʘʷ ʠʤʝʥʥʦ ʬʫʥʢʮʠʷ 

ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ, ʦʥ ʤʦʞʝʪ ʦʙʨʘʪʠʪʩʷ ʢ ʢʦʥʢʨʝʪʥʦʡ 

ʛʨʫʧʧʝ ʠ ʫʪʦʯʥʠʪʴ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʇʨʠ ʧʝ-

ʨʝʢʣʶʯʝʥʠʠ ʧʦʜʛʨʫʧʧ ʤʦʞʥʦ ʠʣʠ ʦʩʪʘʚʣʷʪʴ ʦʪ-

ʢʨʳʪʳʤ ʪʦʣʴʢʦ ʦʜʥʦ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ 

STATISTICA, ʠʣʠ ʚʩʝ ʚʳʟʚʘʥʥʳʝ ʨʘʥʴʰʝ ʧʦʜ-

ʛʨʫʧʧʳ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ 

ʨʘʙʦʪʫ, ʥʘʯʠʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʣʦʞʥʳʭ ʬʦʨʤ 

ʠ ʟʘʢʘʥʯʠʚʘʷ ʨʘʙʦʪʦʡ ʯʝʨʝʟ ʩʝʪʴ ʠʥʪʝʨʥʝʪ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʩʪʨʦʠʪʴ 

ʜʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦʜ ʩʝʙʷ ʠ ʩʦʙ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʉʣʝʜʫʶʱʠʡ ʦʙʦʟʨʝʚʘʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦ-

ʜʫʢʪ ï Mathemetica. ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ 1900 ʛʦʜʫ ʠ ʥʘʟʳʚʘʣʘʩʴ Mathemeti-

ca 1.0. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʳʧʫʩʪʠʣʠ ʚʝʨʩʠʶ 

Mathemetica 11.2.0. Mathemetica ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢ-

ʪʦʤ ʜʣʷ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʪʦ ʝʩʪʴ ʯʠʩʣʝʥ-

ʥʳʝ ʧʨʠʤʝʨʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʩʠʤʚʦʣʴʥʫʶ ʟʘ-

ʧʠʩʴ. 

ɺ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ Mathemetica ʚʭʦʜʷʪ 

ʪʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ: ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ ʧʦʣʠʥʦ-

ʤʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʫʧʨʦʱʝʥʠʷ ʚʳʨʘʞʝʥʠʡ, ʨʝ-

ʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʠ ʃʘʧʣʘ-

ʩʘ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳ-

ʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ 

ʬʘʡʣʘʤʠ ʨʘʟʥʳʭ ʨʘʩʰʠʨʝʥʠʡ, ʥʘʧʨʠʤʝʨ, bdf, dot, 

edf, gzip, jpeg, midi, mpt ʠ ʧʨʦʯʠʭ. Mathemetica 

ʨʘʙʦʪʘʝʪ ʥʘ ʙʘʟʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Microsoft 

Windows, OS X ʠ Linux, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ.  

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ Mathemetica ʩʘʤʘ ʧʦ ʩʝʙʝ 

ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʝʜʴ ʩʘʤʫ 

ʧʨʦʛʨʘʤʤʫ ʧʠʩʘʣʠ ʥʘ çʥʝʩʫʱʝʩʪʚʫʶʱʝʤ ʷʟʳʢʝè, 

ʭʦʪʴ ʠ ʩʦ ʚʩʪʘʚʢʘʤʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ. 

ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʥʘ Mathemetica ʥʘʧʠʩʘʥʳ ʪʝ 

ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʦʧʠʩʘʪʴ ʩ 

ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʉ. 

ʋ ʧʨʦʜʫʢʪʘ Mathemetica ʝʩʪʴ ʨʘʩʰʠʨʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʬʝʨʘʭ 

ʠcʩʣʝʜʦʚʘʥʠʡ, ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʶʪ 9 ʦʩʥʦʚʥʳʭ ʨʘʩ-

ʰʠʨʝʥʠʡ: Algebra, Calculus, DiscreteMath, Geome-

try, Graphics, LinearAlgebra, Miscellaneous, Num-

berTheory, NumericalMath, Statistics, Utilities. 

ʆʯʝʨʝʜʥʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ï 

MATLAB. ʕʪʦ ʩʨʝʜʩʪʚʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʪʝʤ, 

ʯʪʦ ʚ ʥʝʤ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʘʥʘʣʠʟ, ʚʠ-

ʟʫʘʣʠʟʘʮʠʶ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʜʘʥʥʳʤ, ʥʦ 

ʠ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

MATLAB  ʷʚʣʷʝʪʩʷ ʩʨʝʜʦʡ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʠ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʪʘ-

ʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʠʩʪʝʤʳ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʯʠʩʣʝʥʠʷ ʚ ʨʘʟʳ ʙʳʩʪʨʝʝ, ʯʝʤ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʘʙʦʪʝ ʩ ʧʦʧʫʣʷʨʥʳʤʠ ʷʟʳʢʘʤʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʤʠ ʢʘʢ C\C++ ʠʣʠ Java. 

ʉ ʧʦʤʦʱʴʶ MATLAB  ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʯʠ ʚ 

ʪʘʢʠʭ ʩʬʝʨʘʭ ʢʘʢ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʨʘʙʦʪʢʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʣʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʘ, ʘʥʘʣʠʟ ʩʠʛʥʘ-

ʣʦʚ ʠ ʪ.ʜ. ʊʘʢ ʞʝ MATLAB  ʨʘʙʦʪʘʝʪ ʩ ʬʫʥʢʮʠʷʤʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʝ, ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʡ ʌʫʨʴʝ, ʨʘʙʦʪʦʡ ʩ ʧʦʣʠʥʦʤʘʤʠ ʠ ʧʨʦʯʝʝ. 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʪʨʝʙʫʝʪ ʫʣʫʯʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʧʦʩʦʙʥʳ ʦʙʨʘʙʘ-

ʪʳʚʘʪʴ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʘ ʨʘʥʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʚʩʝ ʯʘʱʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʫʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʫʞʝ 

ʠʤʝʶʱʠʝʩʷ. ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʤʦʛʘʶʪ ʩʧʝʮʠ-

ʘʣʠʩʪʘʤ ʚ ʦʙʣʘʩʪʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʠ ʧʦʚʳʰʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʦʩʪʴ.  
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʦʙʫʯʝʥʠʷ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ: RPART, CTREE, KNN, SVM ʩ ʣʠʥʝʡʥʳʤ ʠ ʨʘʜʠʘʣʴʥʳʤ ʷʜʨʦʤ, LDA, NN. ʇʨʦʚʝʜʝʥʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʥʥʳʭ ʜʣʷ ʙʠʥʘʨʥʦʡ ʠ ʤʥʦʛʦʢʣʘʩʩʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʳ ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʝʡ ʠ ʪʦʯʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

Abstract 
In this paper, the most common methods of constructing and training the classifier were considered: 

RPART, CTREE, KNN, SVM with linear and radial kernel, LDA, NN. Researches on data for binary and multi-

class classification are carried out. Are analyzed from the point of view of training speed of models and the ac-

curacy of the classification. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, data mining, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʟʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʤʝʪʦʜʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ 

Keywords: machine learning, data mining, classification, classification problem, data classification meth-

ods 

 

1. ɺɺɽɼɽʅʀɽ 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʛʨʝʩʩ ʚ ʤʝʪʦʜʘʭ ʩʙʦ-

ʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʠʣ ʤʥʦʛʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʦʙʠʨʘʪʴ ʦʛʨʦʤ-

ʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ. ʆʙʲʝʤʳ ʵʪʠʭ 

ʜʘʥʥʳʭ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʢʩ-

ʧʝʨʪʦʚ ʫʞʝ ʥʝ ʭʚʘʪʘʝʪ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʨʦʜʠʣ 

ʩʧʨʦʩ ʥʘ ʤʝʪʦʜʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʘʥʘʣʠʟʘ) ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʝʪ. 

ʉʧʨʦʩ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʨʦʞʜʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ, ʯʪʦ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʤʥʦʛʦʦʙʨʘ-

ʟʠʷ ʤʝʪʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʂʘʞʜʳʡ ʤʝʪʦʜ 

ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʩʚʦʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ. ɽʩʪʴ ʤʝʪʦʜʳ, ʪʨʝʙʫʶʱʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʦʙʫʯʝʥʠʷ ʤʦʜʝ-

ʣʝʡ, ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʳʚʘʶʱʠʝ ʜʦʩʪʦʡʥʳʝ ʨʝʟʫʣʴʪʘ-

ʪʳ, ʘ ʝʩʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʙʳʩʪʨʦ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦ, ʥʦ ʪʦʣʴʢʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʥʘʧʨʠʤʝʨ, ʛʜʝ ʥʘʣʠʯʠʝ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʧʨʝʚʳʰʘʝʪ 

ʜʨʫʛʠʝ ʢʣʘʩʩʳ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʊʘʢʦʝ ʠʟʦʙʠʣʠʝ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʣʝʛʢʫʶ ʟʘʜʘʯʫ ʚʳʙʦʨʘ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʥʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ. 

2. ʄɽʊʆɼʓ ʂʃɸʉʉʀʌʀʂɸʎʀʀ 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠ ʨʝʘʣʠʟʘ-

ʮʠʠ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʟʘʚʠʩʠʪ 

ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. 

ʄʝʪʦʜ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʣʦʛʠ-

ʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʘʮʠʢʣʠʯʝʩʢʠʡ ʛʨʘʬ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʦʧʠʩʘʥʥʳʭ 

ʥʘʙʦʨʦʤ ʧʨʠʟʥʘʢʦʚ. ʂʘʞʜʳʡ ʫʟʝʣ ʜʝʨʝʚʘ ʩʦʜʝʨʞʠʪ 

ʫʩʣʦʚʠʝ ʚʝʪʚʣʝʥʠʷ ʧʦ ʦʜʥʦʤʫ ʠʟ ʧʨʠʟʥʘʢʦʚ. ʋ 

ʢʘʞʜʦʛʦ ʫʟʣʘ ʩʪʦʣʴʢʦ ʚʝʪʚʣʝʥʠʡ, ʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ 

ʠʤʝʝʪ ʚʳʙʨʘʥʥʳʡ ʧʨʠʟʥʘʢ. ɻʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ 

ʤʝʪʦʜʘ ï ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ʤʦʞʥʦ 

ʣʝʛʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ. 

ʄʝʪʦʜ k-ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ (ʘʥʛʣ. k-nearest 

neighbors algorithm, k-NN) ï ʤʝʪʨʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠʣʠ 

ʨʝʛʨʝʩʩʠʠ. ʆʙʲʝʢʪ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʪʦʤʫ ʢʣʘʩʩʫ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ 

ʩʨʝʜʠ k ʩʦʩʝʜʝʡ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʣʘʩʩʳ ʢʦʪʦʨʳʭ 

ʫʞʝ ʙʳʣʠ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳ.  

ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (ʘʥʛʣ. Support 

Vector Machine, SVM) ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ ʤʝʪʦʜʦʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʟʚʘʥ ʦʜʥʠʤ 

ʠʟ ʣʫʯʰʠʭ. ʀʜʝʷ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʚʦʜʝ 

ʠʩʭʦʜʥʳʭ ʚʝʢʪʦʨʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʧʦʠʩʢ ʨʘʟʜʝʣʷʶʱʝʡ ʛʠʧʝʨʧʣʦʩʢʦʩʪʠ 

ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʘʟʦʨʦʤ ʚ ʵʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʆʩʦʙʳʤ ʩʚʦʡʩʪʚʦʤ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʷʚ-

ʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʵʤʧʠʨʠʯʝʩʢʦʡ 

ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʟʘʟʦʨʘ, ʧʦ-

ʵʪʦʤʫ ʤʝʪʦʜ ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ ʤʝʪʦʜ ʢʣʘʩʩʠʬʠ-

ʢʘʪʦʨʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʘʟʦʨʦʤ. 

ʃʠʥʝʡʥʳʡ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʡ ʘʥʘʣʠʟ 

(Linear Discriminant Analysis, LDA) ʷʚʣʷʝʪʩʷ ʨʘʟ-

ʜʝʣʦʤ ʤʥʦʛʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʚʘʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʛʨʫʧʧʘ-

ʤʠ ʦʙʲʝʢʪʦʚ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʝʨʝʤʝʥʥʳʤ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ 

ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʉʝʪʠ ʩ 

ʧʨʷʤʦʡ ʩʚʷʟʴʶ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʨʝʜ-

ʩʪʚʦʤ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʀʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʧʦʪʦʤʫ ʯʪʦ 

ʦʥʠ ʛʝʥʝʨʠʨʫʶʪ ʬʘʢʪʠʯʝʩʢʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʝ-

ʛʨʝʩʩʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. ʆʜʥʘʢʦ, ʣʶʙʦʡ ʤʝʪʦʜ, ʦʩ-

ʥʦʚʘʥʥʳʡ ʥʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ, ʥʠʢʦʛʜʘ ʥʝ ʜʘʩʪ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʥʫʞʥʦʛʦ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʝʩʣʠ 

ʠʤʝʶʱʠʡ ʥʘʙʦʨ ʧʨʠʤʝʨʦʚ ʥʝ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʳʤ ʜʣʷ ʪʦʡ ʟʘʜʘʯʠ, ʩ ʢʦʪʦʨʦʡ ʧʨʠʜʝʪʩʷ ʨʘʙʦ-

ʪʘʪʴ ʚ ʩʠʩʪʝʤʝ. 

3. ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʘʥʥʳʭ ʜʣʷ ʙʠʥʘʨʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʘʥʥʳʝ ʠʟ ʨʝʧʦʟʠ-

ʪʦʨʠʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ UCI, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʥʠʞʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 1.  
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ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ, ʜʣʷ ʙʠʥʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʅʘʟʚʘʥʠʝ ʧʘʢʝʪʘ ʜʘʥ-

ʥʳʭ 

ʅʘʟʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ʠ ʚ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ 

ʏʠʩʣʦ ʩʣʫʯʘ-

ʝʚ 

ʏʠʩʣʦ ʧʨʠʟʥʘ-

ʢʦʚ 

ʂʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ Caesarean 80 5 

ʉʦʩʪʦʷʥʠʝ (eeg) Eyes 14980 14 

ʂʨʝʩʪʠʢʠ ʥʦʣʠʢʠ Game 958 9 

ʈʘʩʩʪʨʦʡʩʪʚʘ ʧʝʯʝʥʠ Liver 345 6 

ɼʠʘʙʝʪ  Pima 768 8 

 

ʄʦʜʝʣʠ ʩʪʨʦʠʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 2/3 ʚʩʝʭ ʜʘʥʥʳʭ ï 

ʦʢʦʣʦ 66%, ʧʦʩʣʝ ʯʝʛʦ ʤʦʜʝʣʴ ʧʨʦʚʝʨʷʣʘʩʴ ʥʘ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʝ 1/3 ʯʘʩʪʴ ʜʘʥʥʳʭ.  

ʅʘ ʨʠʩʫʥʢʘʭ 1 (ʘ, ʙ) ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʚʨʝ-

ʤʝʥʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩ-

ʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ ʥʘ ʜʘʥʥʳʭ ʜʣʷ ʙʠʥʘʨʥʦʡ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ. ɻʨʘʬʠʢʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʦ ʦʜʥʠʤ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠ ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʤʘʩʰʪʘʙʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

 
ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʚʩʝʭ ʜʘʥʥʳʭ  

ʙʠʥʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʨʘʟʥʦʤ ʤʘʩʰʪʘʙʝ. 

ʘ) ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ; ʙ) ʙʝʟ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʧʦʩʯʠʪʘʥʳ ʪʦʯʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʥʘ 

ʢʘʞʜʦʤ ʠʟ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʥʘ ʪʝʩʪʦʚʦʡ ʧʦʜʚʳʙʦʨʢʝ. ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʩʚʝʜʝʥʳ ʚ ʦʙʱʫʶ ʪʘʙʣʠʮʫ 2, 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʠʞʝ. 



112 TECHNICAL SCIENCE / ζColloquium - journal Ȼ#15(39),2019 

 

ʊʘʙʣʠʮʘ 2 

ʊʦʯʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ 

 Rpart  Ctree Knn SvmL SvmR Lda Nn 

Caesarean 69.23 69.23 57.69 73.08 69.23 76.92 80.77 

Eyas 65.06 80.7 96.05 61.39 84.49 63.71 73.74 

Game 78.7 88.89 94.14 98.46 98.46 98.46 98.46 

Liver 68.38 58.12 65.81 71.79 72.65 70.94 64.1 

Pima 67.43 67.82 70.88 73.18 73.18 71.65 60.15 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʘʥʥʳʭ ʜʣʷ ʤʥʦʛʦʢʣʘʩʩʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʢʝʪʳ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ, ʜʣʷ ʤʥʦʛʦʢʣʘʩʩʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʅʘʟʚʘʥʠʝ ʅʘʟʚʘʥʠʝ ʚ ʧʨʦ-

ʛʨʘʤʤʝ 

ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʏʠʩʣʦ ʧʨʠʟʥʘ-

ʢʦʚ 

ʏʠʩʣʦ ʢʣʘʩʩʦʚ 

ʂʦʥʪʘʢʪʥʳʝ ʣʠʥʟʳ Lenses 24 4 3 

ʇʘʮʠʝʥʪ ʧʦʩʣʝ ʦʧʝ-

ʨʘʮʠʠ 

PostOper 90 8 3 

ʊʢʘʥʠ ʛʨʫʜʠ Tissue 106 10 6 

ʀʨʠʩ Iris 150 4 3 

ʇʦʢʝʨʥʳʡ ʥʘʙʦʨ  Poker 25010 10 10 

 

ʅʘ ʩʣʝʜʫʶʱʠʭ ʨʠʩʫʥʢʘʭ 2 (ʘ, ʙ) ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʚʨʝʤʝʥʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ ʥʘ ʜʘʥʥʳʭ ʜʣʷ ʤʥʦʛʦʢʣʘʩʩʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɻʨʘʬʠʢʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʦ ʦʜ-

ʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠ ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʤʘʩʰʪʘʙʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

 

 
a) 

 
ʙ) 

ʈʠʩʫʥʦʢ 2 ï ʟʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʨʘʟʥʦʤ ʤʘʩʰʪʘʙʝ. 

ʘ) ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ; ʙ) ʙʝʟ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ  
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ʊʘʢʞʝ, ʢʘʢ ʠ ʜʣʷ ʙʠʥʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣʘ ʧʦʩʯʠʪʘʥʘ ʪʦʯʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ ʜʣʷ 

ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʥʘ ʢʘʞʜʦʤ ʠʟ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ ʪʦʯʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 

 Rpart  Ctree Knn SvmL SvmR Lda Nn 

Lenses 71.43 71.43 71.43 71.43 71.43 85.71 71.43 

PostOper 72.41 72.41 72.41 72.41 72.41 72.41 72.41 

Tissue 64.71 64.71 41.18 64.71 58.82 64.71 32.35 

Iris 90.2 94.12 94.12 96.08 92.16 98.04 96.08 

Poker 49.76 49.97 55.82 49.97 54.04 49.97 51.77 

4. ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʇʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʝʪʦʜʫ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʩ ʨʘʜʠ-

ʘʣʴʥʳʤ ʷʜʨʦʤ ʪʨʝʙʫʝʪʩʷ ʥʘ ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʯʝʤ ʜʨʫʛʠʤ ʤʝʪʦ-

ʜʘʤ. ɻʦʚʦʨʷ ʧʨʦ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʠ ʧʨʠʟʥʘ-

ʢʦʚ ʚ ʧʘʢʝʪʝ ʜʘʥʥʳʭ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝ-

ʤʝʥʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʦʪ ʤʝʪʦʜʘ ʟʘʤʝʪʥʦ, ʯʪʦ 

ʢʨʠʚʳʝ ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʙʠʥʘʨʥʳʭ ʜʘʥ-

ʥʳʭ ʩʣʘʙʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʨʠʚʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʤʥʦʛʦʢʣʘʩʩʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩ-

ʰʪʘʙʝ. ʂʨʠʚʳʝ ʣʠʰʴ ʠʤʝʶʪ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʤʦʥʦ-

ʪʦʥʥʦʩʪʠ, ʥʦ ʚʝʣʠʯʠʥʳ ʢʨʘʡʥʝ ʨʘʟʥʷʪʩʷ. 

ɼʣʷ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʩʦʟʜʘʥʠʝ ʤʦ-

ʜʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ ʤʝʪʦʜʘʤʠ LDA ʠ KNN. 

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʤʝʪʦʜʦʤ RPART ʥʘ ʙʠʥʘʨʥʳʭ 

ʜʘʥʥʳʭ ʧʨʦʭʦʜʠʪ ʜʦʩʪʦʡʥʦ ʜʣʷ ʚʩʝʭ ʧʦ ʦʙʲʝʤʫ 

ʜʘʥʥʳʭ, ʢʘʢ ʜʣʷ ʢʨʘʡʥʝ ʙʦʣʴʰʠʭ, ʪʘʢ ʠ ʤʘʣʝʥʴʢʠʭ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʵʢʟʝʤʧʣʷʨʦʚ, ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ 

ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʥʘ ʜʘʥʥʳʭ ʜʣʷ ʤʥʦʛʦʢʣʘʩʩʦʚʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʇʦ ʚʨʝʤʝʥʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʤʝʪʦʜ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʢʘʟʘʣ ʨʝʟʫʣʴʪʘʪʳ ʭʫʞʝ ʧʦ ʚʩʝʤ 

ʤʝʪʦʜʘʤ, ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʙʳʣʦ ʜʦʣʴʰʝ, ʯʝʤ ʫ ʚʩʝʭ ʜʨʫʛʠʭ 

ʤʝʪʦʜʦʚ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʥʦʩʪʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʪʦʯʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝ 

ʩʪʦʣʴʢʦ ʟʘʚʠʩʷʪ ʦʪ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, 

ʩʢʦʣʴʢʦ ʥʘ ʢʘʢʠʭ ʜʘʥʥʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʠʥʪʝʟʘ ʥʝʠʟʙʳʪʦʯʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʝ ʧʦʨʷʜ-

ʢʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʃʇʈ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠʟʜʝʣʠʡ ʠ ʧʨʦʮʝʜʫʨʳ ʨʘʟʙʦʨʢʠ 

ʧʨʠ ʨʝʤʦʥʪʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʫʜʘʣʝʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʡ 

ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʙʣʶʜʝʥʠʝ ʟʘʜʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʙʦʨʢʠ. 
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Abstract 

The paper discusses the problem of synthesizing non-redundant mechanical structures according to the de-

cision makersôs sequence preferences This simplifies the technological preparation of products and disassembly 

procedures for repair during operation. An algorithm for removing redundant links is proposed, which ensures 

compliance with the specified assembly sequence. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʝʨʛʨʘʬ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʣʠʥʝʘʨʠʟʘʮʠʷ, ʩʪʨʫʢʪʫʨʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ, 

ʙʘʟʠʨʦʚʘʥʠʝ, ʩʪʷʛʠʚʘʥʠʝ, ʩʙʦʨʢʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʙʦʨʢʠ. 

Key words: mechanical structure, hypergraph, structural redundancy, basing, tightening, assembly, assem-

bly unit, assembly sequence. 

 

ɺʚʝʜʝʥʠʝ 

ʉʙʦʨʢʘ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʪʘʧʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ. 

ɼʣʷ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʠʧʝʨʛʨʘʬʦʚʫʶ ʤʦʜʝʣʴ [2-3], 

ʚ ʢʦʪʦʨʦʡ ʙʘʟʠʨʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦ-

ʰʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʟʘʜʘʥʥʦʝ ʥʘ ʤʥʦʞʝ-

ʩʪʚʝ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʷ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʤʳ 

ʙʫʜʝʤ ʦʧʠʩʳʚʘʪʴ ʠʭ ʩ ʧʦʤʦʱʴʶ ʛʠʧʝʨʛʨʘʬʘ 

, ʛʜʝ ʜʝʪʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʨʰʠʥʘ-

ʤʠ , ʧʦʣʥʳʝ ʢʦʤʧʣʝʢʪʳ ʢʦʥʩʪʨʫʢ-

ʪʦʨʩʢʠʭ ʙʘʟ ï ʛʠʧʝʨʨʝʙʨʘʤʠ .  

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʢʦʥʩʪʨʫʢʮʠʠ (ʘ), ʛʨʘʬʦʚʦʡ (ʙ) ʠ ʛʠʧʝʨʛʨʘʬʦʚʦʡ  

(ʚ) ʤʦʜʝʣʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʠ ʧʝʨʝʙʘʟʠʨʦʚʘʥʠʝ 

ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʷʚ-

ʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʩʠʩʪʝʤ. ʉʪʨʫʢ-

ʪʫʨʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʟʠʮʠʦʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ, ʯʝʤ ʥʝʦʙʭʦʜʠʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʧʦʣ-

ʥʦʡ ʚʟʘʠʤʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʪʘʣʝʡ. ɼʘʥʥʦʝ ʷʚʣʝ-

ʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʟʨʝʰʠʤʳʤ ʨʘʟʤʝʨʥʳʤ ʮʝʧʷʤ 

ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʥʘ ʵʪʘʧʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʝʨʝʙʘʟʠʨʦ-

ʚʘʥʠʷ. ɻʨʘʬʦʚʳʝ (ʨʠʩ 1.ʙ), ʤʘʪʨʠʯʥʳʝ, ʣʦʛʠʯʝʩʢʠʝ 

ʠ ʜʨ. ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʘʨʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʢʦʥʪʘʢʪʳ, ʥʝ ʦʙʣʘʜʘʶʪ ʪʦʯʥʦʩʪʴʶ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ [1]. ʈʝ-

ʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʛʠʧʝʨʛʨʘ-

ʬʦʚʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 1.ʚ), ʦʧʠʩʳʚʘʶʱʝʡ ʧʦʟʠʮʠʦʥ-

ʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʷʟʠ ʠʟʜʝʣʠʷ. 

ʊʝʦʨʝʤʘ. ɻʠʧʝʨʛʨʘʬ ʷʚʣʷʝʪʩʷ ʩʪʷʛʠʚʘʝʤʳʤ, 

ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1. ɻʠʧʝʨʛʨʘʬ ʷʚʣʷʝʪʩʷ ʩʚʷʟʘʥʥʳʤ. 

2. ʇʨʠʩʫʪʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʥʦ ʛʠʧʝʨʨʝʙʨʦ 
ʩʪʝʧʝʥʠ 2. 

3. ʂʦʣʠʯʝʩʪʚʦ ʚʝʨʰʠʥ ʠ ʨʝʙʝʨ ʛʠʧʝʨʛʨʘʬʘ 
ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʠʥʝʡʥʦʤʫ ʦʛʨʘʥʠʯʝʥʠʶ 

. 

ɺ ʧʨʦʮʝʩʩʝ ʩʙʦʨʢʠ ʧʝʨʚʘʷ ʜʝʪʘʣʴ ʬʠʢʩʠʨʫʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʵʪʦʤʫ ʦʥʘ ʥʝ 

ʪʨʝʙʫʝʪ ʚʥʫʪʨʝʥʥʝʛʦ ʙʘʟʠʨʦʚʘʥʠʷ. ɼʣʷ ʫʩʪʘʥʦʚʢʠ 

ʣʶʙʦʡ ʜʨʫʛʦʡ ʜʝʪʘʣʠ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʤ-

ʧʣʝʢʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʘʟ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʝʝ 

ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʙʨʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʳʭ ʢʦʤʧʣʝʢ-

ʪʦʚ ʙʘʟ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘ ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʷ. ɺ ʛʠʧʝʨʛʨʘʬʦʚʳʭ ʪʝʨʤʠʥʘʭ 

ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʣʠʥʝʡʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

. 

ɻʠʧʝʨʛʨʘʬʳ, ʫ ʢʦʪʦʨʳʭ , 

ʦʧʠʩʳʚʘʶʪ ʧʣʦʭʦ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʯʝ-

ʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʥʠʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʚʷʟʝʡ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʢʘʞʜʦʡ 

ʜʝʪʘʣʠ.  

ʉʪʨʫʢʪʫʨʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʨʝʙʝʨ, ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʥʝʨʘʚʝʥʩʪʚʦʤ: 

. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʚʠʜʝʪʝʣʴ-
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ʩʪʚʫʝʪ ʦʙ ʠʟʙʳʪʢʝ ʧʦʟʠʮʠʦʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ (ʨʠʩ. 2.ʘ). ʅʘ ʵʪʘʧʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠʟʙʳ-

ʪʦʯʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʥʝʨʘʟʨʝʰʠʤʳʭ 

ʨʘʟʤʝʨʥʳʭ ʮʝʧʝʡ ʥʘ ʵʪʘʧʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʙʦʨʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚ ʧʨʦʮʝʩʩʝ ʩʙʦʨ-

ʢʠ ʦʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʵʬʬʝʢʪʘ ʧʝʨʝʙʘʟʠʨʦʚʘ-

ʥʠʷ (ʨʠʩ 2.ʙ).  

 

 
ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨ ʛʠʧʝʨʛʨʘʬʘ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʠʟʙʳʪʦʯʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ (ʘ) 

ʵʬʬʝʢʪ ʧʝʨʝʙʘʟʠʨʦʚʘʥʠʷ (ʙ) 

 

ʇʝʨʝʙʘʟʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʜʝʪʘʣʠ, ʢʦʦʨʜʠʥʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 

ʜʚʫʤ ʠʣʠ ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ ʧʦʣʥʳʭ ʢʦʤʧʣʝʢʪʦʚ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʘʟ. ɼʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʝʨʝʙʘʟʠʨʦ-

ʚʘʥʠʷ ʚʚʦʜʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ ʠʣʠ ʚʥʦʩʷʪʩʷ ʣʦʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠʟʜʝʣʠʷ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ï ʵʪʦ ʪʠʧʠʯʥʘʷ 

ʦʰʠʙʢʘ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ 

CAD/CAM-ʩʠʩʪʝʤʳ ʥʝ ʠʤʝʶʪ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ ʣʠʰ-

ʥʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʏʘʩʪʦ ʩʪʨʫʢʪʫʨʥʘʷ ʠʟ-

ʙʳʪʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦʡ 

ʪʦʣʴʢʦ ʥʘ ʵʪʘʧʝ ʩʙʦʨʢʠ ʠʟʜʝʣʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʘʨʫ-

ʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʝʛʘʪʠʚʥʦ 

ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʠʟʜʝʣʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʃʠʥʝʘʨʠʟʘʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ 

ʦʧʝʨʘʮʠʷ ʫʜʘʣʝʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʨʝʙʝʨ ʛʠʧʝʨʛʨʘʬʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʥ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʫʩʣʦ-

ʚʠʷʤ ʪʝʦʨʝʤʳ ʦ ʩʪʷʛʠʚʘʝʤʦʩʪʠ. 

ʀʟʙʳʪʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʞʥʦ ʣʠʥʝʘʨʠʟʦʚʘʪʴ 

ʠʩʭʦʜʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʪʘʢ, ʥʘ ʨʠʩ. 3.ʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʛʨʘʬʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʣʠʥʝ-

ʘʨʠʟʦʚʘʪʴ, ʧʦʜʨʘʟʫʤʝʚʘʷ ʩʪʨʦʛʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʩʙʦʨʢʠ (ʨʠʩ 3.ʙ) ʠʣʠ ʦʪʨʘʟʠʪʴ ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʝʡ (ʨʠʩ 3.ʚ). 

 
ʈʠʩʫʥʦʢ 3. ʇʨʠʤʝʨ ʛʨʘʬʘ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ (ʘ)  

ɺʘʨʠʘʥʪʳ ʣʠʥʝʘʨʠʟʘʮʠʠ (ʙ) ʠ (ʚ) 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʇʨʠ ʩʙʦʨʢʝ ʠʟʜʝʣʠʷ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʫʯʝʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ ʪʦʯʥʦʩʪʴ ʜʝʪʘʣʠ, ʝʸ ʤʘʩʩʘ ʠʣʠ ʜʦʩʪʫʧ-

ʥʦʩʪʴ ʧʨʠ ʨʝʤʦʥʪʝ. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʬʦʨʤʠʨʫ-

ʶʪ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʬʦʨʤʘʣʠʟʫʝʪ ʧʨʝʜʧʦʯʪʝʥʠʷ 

ʃʇʈ (ʪʝʭʥʦʣʦʛʘ, ʢʦʥʩʪʨʫʢʪʦʨʘ). ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʧʠʩʳʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʩʙʦʨʢʠ ʜʘʥʥʦʛʦ ʠʟʜʝʣʠʷ ʚ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɿʘʜʘʥ ʛʠʧʝʨʛʨʘʬ  ʫ ʢʦʪʦʨʦʛʦ 

 ʊʨʝʙʫʝʪʩʷ ʫʜʘ-

ʣʠʪʴ  ʨʝʙʝʨ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʡ ʛʠʧʝʨʛʨʘʬ, ʢʨʦʤʝ ʪʦʛʦ, 

ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʡ ʛʠʧʝʨʛʨʘʬ ʜʦʣʞʝʥ ʠʤʝʪʴ ʭʦʪʷ 

ʙʳ ʦʜʥʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʪʷʛʠʚʘʥʠʡ, ʜʣʷ ʢʦ-

ʪʦʨʦʡ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʃʇʈ ʚʠʜʘ 

x> y.  

ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʣʠʥʝʘʨʠʟʘʮʠʠ ʛʠʧʝʨʛʨʘ-

ʬʘ ʥʘ ʦʩʥʦʚʝ ʧʦʨʷʜʢʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʃʇʈ. 

ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 4. 
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ʈʠʩʫʥʦʢ 4. ɹʣʦʢ-ʩʭʝʤʘ ʧʦʣʫʯʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

 

ʂʦʥʪʨʦʣʴʥʳʡ ʧʨʠʤʝʨ 

ʇʫʩʪʴ ʟʘʜʘʥ ʛʠʧʧʝʨʛʨʘʬ (ʨʠʩ 5) ʠ ʩʠʩʪʝʤʘ ʧʨʝʜʧʦʯʪʝʥʠʡ ʃʇʈ: ʜʝʪʘʣʴ 3 ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ 

ʧʦʩʣʝ ʜʝʪʘʣʠ 2, ʘ ʜʝʪʘʣʴ 1 ʧʦʩʣʝ ʜʝʪʘʣʠ 4.  

 

 
ʈʠʩʫʥʦʢ 5. ʀʟʙʳʪʦʯʥʘʷ ʛʠʧʝʨʛʨʘʬʦʚʘʷ ʤʦʜʝʣʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

 

1. ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʧʦʣʫʯʠʤ ʩʧʠʩʦʢ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʝʙʝʨ ʧʦ ʫʩʣʦʚʠʷʤ. ɼʣʷ ʫʩʣʦʚʠʷ 3 ʧʦʩʣʝ 2 ð 

ʵʪʦ ʨʝʙʨʦ (3,2,4), ʘ ʜʣʷ 1 ʧʦʩʣʝ 4 - (1,2,4).  

2. ɼʣʷ ʨʝʙʨʘ (3,2,4) ʚ ʜʘʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠʤʝʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ ((3,2), (2,4)), ʢʦ-
ʪʦʨʦʝ ʦʪʩʦʨʪʠʨʦʚʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʝʜʧʦʯʪʝʥʠʶ 3 ʧʦʩʣʝ 2 (ʨʝʙʨʘ, ʚʢʣʶʯʘʶʱʠʝ ʚʝʨʰʠʥʫ 3, ʠʜʫʪ ʚ 

ʥʘʯʘʣʝ).  

3. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʃʇʈ, ʫʜʘʣʷʝʤ ʨʝʙʨʦ (3,2) ʠ ʥʝ ʤʦʞʝʤ ʟʘʪʝʤ ʫʜʘʣʠʪʴ ʨʝʙʨʦ (2,4).  

4. ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ (1,2,4) ʫʜʘʣʷʝʤ (1,4). 

ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʣʠʥʝʘʨʠʟʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 6. ʈʝʟʫʣʴʪʘʪ ʣʠʥʝʘʨʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʨʷʜʢʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʃʇʈ 
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ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ 

ʄʘʩʘʣʦʚʘ ɼ.ɸ. 

ʩʪʫʜʝʥʪ 2 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪè  
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ʩʪʫʜʝʥʪ 2 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪè  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 
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INFORMATION TECHNOLOGIES AS A COMPETITIVE ADVAN TAGE 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʠ, ʦ ʤʝʪʦʜʘʭ ʠ ʩʚʦʡʩʪʚʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʧʠʩʘʥʳ ʙʘʨʴʝʨʳ ʢ ʠʤʠʪʘʮʠʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

Abstract 

The article describes the modern approaches to information technology in the enterprise, the methods and 

properties of information technology. Barriers to imitation to save their own developments are described. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

Keywords: Forecasting, management, information systems. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʢʦʤʧʘʥʠʡ ʚʨʝʤʷ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʨʘʪʘ 

ʨʝʩʫʨʩʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʦʚʪʦʨʥʳʭ ʤʦʥʦʪʦʥʥʳ 

ʟʘʜʘʯ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʤʦʱʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ï ʣʶʙʦʤʫ ʜʝʡʩʪʚʠʶ ʨʘʙʦʪ-

ʥʠʢʘ ʚʤʝʩʪʦ ʤʥʦʞʝʩʪʚʘ ʦʧʝʨʘʮʠʡ ʜʦʩʪʘʪʦʯʥʦ ʩʜʝ-

ʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʱʝʣʯʢʦʚ ʤʳʰʢʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʣʝʥʠʷ ʤʠʨʦ-

ʚʳʭ ʨʳʥʢʦʚ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝ-

ʣʷʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʩʪʫ-

ʧʘʝʪ ʥʘʣʠʯʠʝ ʫ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʩʫʱʝʩʪʚʦʚʘʣ ʚʩʝʛʜʘ, ʥʦ 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʢʘʪʝʛʦʨʠʷ, ʝʛʦ ʥʝ 

ʠʩʩʣʝʜʦʚʘʣʠ ʦʪʜʝʣʴʥʦ.  

ʉʝʛʦʜʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʵʪʦ ʵʢʦ-

ʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ. ʆʥʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʩʥʦʚ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʨʘʚʥʝ ʩ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʢʘʧʠʪʘʣʦʤ, ʤʘʪʝʨʠʘʣʘʤʠ.  

ʇʝʨʚʳʝ ʰʘʛʠ ʢ ʧʦʜʦʙʥʳʤ ʥʦʚʦʚʚʝʜʝʥʠʷʤ 

ʥʘʯʘʣʠʩʴ ʚ 90-ʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʨʝʟʢʦ 

ʚʳʨʦʩ ʩʧʨʦʩ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɺ ʩʝʨʝ-

ʜʠʥʝ 90-ʭ ʩʧʝʮʠʘʣʠʩʪʳ ʩʪʘʣʠ ʧʨʠʭʦʜʠʪʴ ʢ ʚʳʚʦʜʫ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʥʘ ʨʳʥ-

ʢʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʯʝʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ʇʨʠʦʙʨʝʪʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫ ʬʠʨʤ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʤʦʪʠʚʠʨʫʝʤʳʭ ʥʘ ʩʦʟʜʘʥʠʝ 

ʠ ʧʨʦʜʘʞʫ ʩʚʦʠʭ ʩʠʩʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʦʚ ʧʦ-

ʪʨʝʙʣʝʥʠʷ, ʪ.ʝ. ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʩʠʩʪʝʤ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

2. ʆʙʲʝʜʠʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʫʤʝʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʥʠʢʦʚ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

3. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʨʦʮʝʩʩʳ ʨʝ-
ʠʥʞʠʥʠʨʠʥʛʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭ-

ʥʦʣʦʛʠʷ 

ʋʩʪʦʡʯʠʚʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʬʠʨʤʳ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʕʪʦ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳ-

ʤʠ, ʫʥʠʢʘʣʴʥʳʤʠ ʜʣʷ ʬʠʨʤʳ. ʆʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʫʢʨʘʜʝʥʳ, ʠʤʠʪʠʨʦʚʘʥʳ ʠʣʠ ʟʘʤʝʥʝʥʳ. ʊʘʢʠʝ ʨʝ-

ʩʫʨʩʳ ʩʧʦʩʦʙʥʳ ʚʳʜʝʨʞʘʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ ʜʘʚʣʝ-

ʥʠʝ, ʥʦ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʙʘʨʴʝʨʘʤʠ ʢ 

ʠʤʠʪʘʮʠʠ. 

ʕʪʦʪ ʙʘʨʴʝʨ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ. ʂʦʤʧʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʦʡ ʚ 

ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ; ʢʦʤʧʘʥʠʷ ʧʝʨʚʦʡ ʚʳʭʦʜʠʪ ʩ ʧʨʦ-

ʜʘʞʘʤʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʳʥʦʢ. ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʧʝʨʚʝʥʩʪʚʘ ʥʘ ʨʳʥʢʝ ʩʭʦʜʥʦ ʩ ʢʦʤʧʘʥʠʷʤʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʜʘʶʱʠʤʠ ʪʨʘʥʟʘʢʮʠ-

ʦʥʥʳʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ.  

ɼʨʫʛʠʤ ʙʘʨʴʝʨʦʚ ʢ ʠʤʠʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʨʝʩʫʨʩʘʤʠ. ʕʪʦʪ ʙʘʨʴʝʨ ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷ-

ʟʘʥ ʩ ʨʝʩʫʨʩʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʪʦʤʫ ʯʪʦ ʩ ʠʭ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʝʥʥʦʩʪʴ 

ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʚʟʷʪʴ ʢʦʤʧʘʥʠʶ, ʧʨʦʠʟʚʦʜʷʱʫʶ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʛʘʟʳ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ, ʪʦ ʦʙʥʘʨʫʞʠʪʩʷ, ʯʪʦ ʬʠʟʠʯʝ-

ʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʟʘʪʨʘʪʳ ʢʦʤʧʘʥʠʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʥʘ ʢʦʨʦʪʢʠʝ ʠ ʩʨʝʜʥʠʝ ʩʨʦʢʠ (ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʶ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 60%). ʀʩʧʦʣʴʟʫʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʤʧʘ-

ʥʠʷ ʙʳʣʘ ʩʧʦʩʦʙʥʘ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʩʪʠʛʣʘ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʧʨʦ-

ʜʘʞʝ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʘʟʫʘʣʴʥʘʷ ʜʚʫʩʤʳʩʣʝʥʥʦʩʪʴ ï ʪʨʝʪʠʡ ʙʘʨʴʝʨ. 

ʆʥ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʨʝʜʳʜʫʱʠʤ ʠ, ʧʦ ʩʫʪʠ, ʷʚʣʷʝʪ-

ʩʷ ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʝʤ. ʎʝʥʥʳʝ ʩʚʷʟʠ ʚ ʜʘʥʥʦʤ ʩʣʫ-

ʯʘʝ ʥʝ ʧʦʥʷʪʥʳ, ʧʦʵʪʦʤʫ ʠʭ ʥʝ ʧʦʣʫʯʠʪʩʷ ʣʝʛʢʦ 

ʠʤʠʪʠʨʦʚʘʪʴ. ʉʣʦʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʙʘʨʴʝʨʘ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʩʚʷʟʠ ʥʝ ʷʩʥʳ, ʦʥʠ ʪʨʫʜʥʳ 

ʜʣʷ ʠʤʠʪʘʮʠʠ. 

ʇʦʩʣʝ ʚʳʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʜʦʩʪʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫ-

ʱʝʩʪʚ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʚʦʡʩʪʚʘ. ʋ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʩʚʦʡʩʪʚʘ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

1. ɼʦʩʪʫʧ ʢ ʢʘʧʠʪʘʣʫ. 

ɺ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʡ ʢʦʤʧʘʥʠʠ ʦʩʫʱʝʩʪʚ-

ʣʷʶʪ ʢʨʫʧʥʳʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ERP-

ʩʠʩʪʝʤ, ʩʪʦʷʱʠʭ 50 ʤʣʥ. ʜʦʣʣʘʨʦʚ ʠ ʙʦʣʝʝ. ʊʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠ ʨʳʥʦʯʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ 

ʧʨʦʝʢʪʘʤʠ, ʚʝʩʴʤʘ ʚʝʣʠʢʠ. ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʧʨʦ-

ʝʢʪ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷ-

ʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ, ʠ ʧʦʵʪʦʤʫ ʧʦʜʚʝʨʞʝʥ 

ʨʘʟʣʠʯʥʳʤ ʪʨʫʜʥʦʩʪʷʤ ʚ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʴ/ ʧʨʠ-

ʤʝʥʝʥʠʷ, ʬʠʥʘʥʩʦʚʳʤʠ ʧʝʨʝʨʘʩʭʦʜʘʤʠ, ʟʘʜʝʨʞʢʘ-

ʤʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʥʦʨʤʝ, ʠʣʠ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʈʳʥʦʯʥʳʝ ʨʠʩʢʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʨʦʚʘʣʫ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʜʘʞʝ ʝʩʣʠ ʵʪʠ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʳ. 

2. ʇʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 

ʌʠʨʤʘ, ʦʙʣʘʜʘʶʱʘʷ ʮʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʤʦ-

ʞʝʪ ʜʦʩʪʠʛʘʪʴ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʇʘ-

ʪʝʥʪʳ, ʟʘʱʠʱʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦ-

ʛʠʶ, ï ʨʝʜʢʦʩʪʴ ʠ ʤʦʛʫʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʣʠʰʴ ʤʘ-

ʣʫʶ ʟʘʱʠʪʫ ʦʪ ʠʤʠʪʘʮʠʠ. ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ, ʪʘʢ ʯʪʦ ʙʫ-

ʜʝʪ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʪʝʥʪʥʦʝ ʥʘʨʫʰʝʥʠʝ. 

ʉʨʝʜʩʪʚʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʦʜʘʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ, ʘ ʬʠʨʤʝʥ-

ʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʣʝʛʢʦ ʠʤʠʪʠʨʦ-

ʚʘʪʴ. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʩʦʙʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʪʨʫʜʥʦ ʭʨʘʥʠʪʴ ʚ ʪʘʡʥʝ ʚ 
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ʩʠʣʫ ʨʷʜʘ ʧʨʠʯʠʥ: ʥʝʧʦʜʚʠʞʥʦʩʪʠ ʨʘʙʦʯʝʡ ʩʠʣʳ, 

ʜʦʨʘʙʦʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʠ ʦʙʱʝʥʠʷ 

ʫʯʝʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʬʠʨʤʳ ʩʨʝʜʩʪʚʘʤʠ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

3. ʊʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

ʊʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʚʢʣʶʯʘʶʪ ʟʥʘʥʠʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ, ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ 

ʧʦʩʪʨʦʝʥʠʝʤ ʩʝʪʠ, ʧʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤ ʠʥʪʝʛʨʘʮʠʠ 

ʩʠʩʪʝʤʳ. 

4. ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʋʧʨʘʚʣʝʥʮʘʤ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦ-

ʛʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʜʝʡʩʪʚʠʷʤʠ ʧʦʜʯʠ-

ʥʝʥʥʳʭ, ʚ ʯʴʠ ʦʙʷʟʘʥʥʦʩʪʠ ʚʭʦʜʠʪ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʝ, ʨʘʟʚʠʪʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ ʚ 

ʬʠʨʤʝ ʠ ʬʫʥʢʮʠʡ, ʩʦʝʜʠʥʷʶʱʠʭ ʬʠʨʤʫ ʩ ʝʝ ʧʦ-

ʩʪʘʚʱʠʢʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ. 

ʊʘʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʤʦ-

ʙʠʣʴʥʘʷ ʩʚʷʟʴ, ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, WEB-ʩʘʡʪʳ, 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ 

ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʜʣʷ ʩʝʛʦʜʥʷʰ-

ʥʠʭ ʢʦʤʧʘʥʠʡ ʩʪʘʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ. ɹʣʘʛʦʜʘʨʷ ʰʠ-

ʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʙʠʟʥʝʩʝ ʧʦʷʚʠʣʩʷ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ. ʅʘʧʨʠʤʝʨ, 

ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʢʨʘʱʘʶʪ 

ʨʘʩʭʦʜʳ, ʧʦʟʚʦʣʷʶʪ ʫʩʠʣʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʘʜʘʧʪʘʮʠʶ ʙʠʟʥʝʩʘ ʢ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ. 

ʂ ʪʝʭʥʦʣʦʛʠʷʤ, ʢʦʪʦʨʳʝ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ 

ʩʤʦʛʫʪ ʜʘʚʘʪʴ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʤʦʞ-

ʥʦ ʦʪʥʝʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʦʨʪʘʣʳ, ʩʠʩʪʝʤʳ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ çʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʳʝè ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʃʫʯʰʠ-

ʤʠ ʨʝʰʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʦʜʥʦʟʥʘʯʥʦʝ 

ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʙʝʩʩʧʦʨʥʦ ʙʳʣʠ 

ʠ ʦʩʪʘʶʪʩʷ ʧʦʣʥʦʮʝʥʥʳʝ ɽRP-ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʚ 

ʚʳʠʛʨʳʰʝ ʦʩʪʘʶʪʩʷ ʢʦʤʧʘʥʠʠ, ʠʤʝʶʱʠʝ ʧʦʣ-

ʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦ-

ʨʦʪ ʢʘʢ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ, ʪʘʢ ʠ ʤʝʞʜʫ ʢʦʤʧʘʥʠʝʡ 

ʠ ʝʝ ʢʦʥʪʨʘʛʝʥʪʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ ï ʠʭ ʚʥʝʜʨʝʥʠʝ ʩʠʣʴʥʦ 

ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ. ɻʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ï 

ʵʪʦ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʄʥʦʛʦ ʩʫʙʲʝʢʪʦʚ 

ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ ʦʛʨʘʥʠʯʝʥʳ ʚ ʩʦʙʩʪʚʝʥʥʳʭ ʬʠ-

ʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʘʭ, ʘ ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ (ʢʨʝʜʠ-

ʪʳ, ʠʥʚʝʩʪʠʮʠʠ, ʜʦʪʘʮʠʠ) ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ʷʚʣʷʶʪ-

ʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ. 

ʇʝʨʝʜ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʫʞʝ ʜʦʙʠʣʠʩʴ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʙ ʦʙʝʩ-

ʧʝʯʝʥʠʠ ʠʭ ʧʦʜʜʝʨʞʢʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ 

ʨʘʩʰʠʨʷʝʪʩʷ, ʫʩʣʦʞʥʷʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ IT-ʩʠʩʪʝʤ, ʠ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʘʩʭʦʜʳ ʚ ʧʦʜʜʝʨʞ-

ʢʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʬʘʢʪʦʨ, ʪʦʨʤʦʟʷ-

ʱʠʡ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʪ.ʢ. ʠʭ ʪʨʫʜʥʦ ʚʥʝʜ-

ʨʷʪʴ, ʦʥʠ ʩʣʦʞʥʳ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʪʨʝʙʫʶʪ ʙʦʣʴ-

ʰʠʭ ʟʘʪʨʘʪ ʥʘ ʠʭ ʤʦʜʠʬʠʢʘʮʠʶ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʇʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʧʨʦʚʝʨʦʢ ʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʝ ʤʝʥʴʰʝ ʯʝʤ 75% IT-

ʙʶʜʞʝʪʫ ʩʝʛʦʜʥʷ ʢʦʤʧʘʥʠʠ ʪʨʘʪʷʪ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ, ʠ ʪʦʣʴʢʦ ʦʩʪʘʪʦʢ ʩʨʝʜʩʪʚ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʩʧʦʩʦʙʩʪʚʫ-

ʶʱʠʭ ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʙʠʟʥʝʩʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʦʩʥʦʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʦʩʪʘʶʪʩʷ ʢʨʫʧʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʩʧʨʝʜʝ-

ʣʷʪʴ ʨʝʩʫʨʩʳ ʢʦʤʧʘʥʠʠ, ʫʧʨʘʚʣʷʪʴ ʧʝʨʩʦʥʘʣʦʤ, 

ʩʦʢʨʘʱʘʷ ʧʨʠ ʵʪʦʤ ʨʘʩʭʦʜʳ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʝʜʧʨʠʷ-

ʪʠʝ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ. 

ɹʣʘʛʦʜʘʨʷ ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʫ ʧʨʝʜʧʨʠʷʪʠʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟ-

ʤʝʥʠʪʴ ʩʚʦʡ ʙʠʟʥʝʩ ï ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʨʳʥʢʘ, 

ʫʣʫʯʰʠʪʴ ʢʦʥʪʘʢʪ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ, 

ʟʘʥʷʪʴ ʥʦʚʫʶ ʥʠʰʫ. 

ʅʦ ʢʘʢ ʠ ʣʁ ʙʦʝ ʜʨʫʛʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʪʘʢʦʝ 

ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʜʦ 

ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʥʝ ʩʪʘʥʫʪ ʥʦʨʤʦʡ ʜʣʷ ʚʩʝʛʦ ʨʳʥʢʘ, ʠ ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʢʦʤʧʘʥʠʠ ʥʫʞʥʦ ʙʫʜʝʪ ʠʩʢʘʪʴ 

ʥʦʚʳʡ ʚʠʪʦʢ ʨʘʟʚʠʪʠʷ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʞʝ ʩʪʘʣʘ ʙʘʟʦʚʦʡ ʚ ʪʝʭ ʠʣʠ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ, ʠ ʢʦʤʧʘʥʠʠ ʫʞʝ ʥʝ ʤʦʛʫʪ ʚʝʩʪʠ 

ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʝʟ ʥʠʭ ð ʪʝʧʝʨʴ ʵʪʦ ʥʘʩʫʱʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ. 
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DEVELOPMENT OF THE PRINCIPAL DIAGRAM OF THE CUTTING INSTALLATION FOR THE 

FORMING OF CONFECTIONERY MASSES  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʠʣʴʦʪʠʥʥʳʭ ʨʝʟʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ 

ʨʝʟʢʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʤʘʩʩ. ʇʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʟʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ 

ʚʘʨʠʘʥʪ ʠʩʧʦʣʥʝʥʠʷ ʨʝʟʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʝʟʘʪʝʣʴʥʦʡ 

ʤʘʰʠʥʳ ʛʠʣʴʦʪʠʥʥʦʛʦ ʪʠʧʘ, ʦʧʠʩʘʥʘ ʝʝ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ. ʈʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷ-

ʶʱʠʝ ʥʘ ʚʳʙʦʨ ʪʝʭ ʠʣʠ ʠʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʰʠʥʳ ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʘʥʦʚʢʠ.  

Abstract 

The article analyzes the effectiveness of the use of guillotine cutting plants for cutting pastry masses. The 

classification of cutting equipment was carried out and the optimal variant of the cutting installation was select-

ed. The paper presents a schematic diagram of a guillotine cutting machine, describes its design and principle of 

operation. The factors influencing the choice of those or other characteristics of the machine are considered, 

and the method for calculating the main installation parameters is given. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʟʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʛʠʣʴʦʪʠʥʥʳʡ ʥʦʞ, ʧʣʘʥ ʫʩʢʦʨʝʥʠʡ, ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝ-

ʤʘ, ʢʦʥʜʠʪʝʨʩʢʠʝ ʤʘʩʩʳ. 

Key words: cutting installation, guillotine knife, acceleration plan, kinematic scheme, pastry masses. 

 

ɻʠʣʴʦʪʠʥʥʳʝ ʥʦʞʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ 

ʧʨʘʢʪʠʢʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʜʣʷ ʨʝʟʢʠ ʙʫʤʘʛʠ, ʪʘʢ ʠ 

ʤʝʪʘʣʣʘ, ʚ ʧʠʱʝʚʦʡ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ, ʣʝʛ-

ʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪ.ʜ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʦʞʝʡ: ʧʦ 

ʩʧʝʢʪʨʫ ʧʨʠʤʝʥʝʥʠʷ, ʧʦ ʩʪʨʦʝʥʠʶ, ʤʘʪʝʨʠʘʣʫ, ʧʦ 

ʪʠʧʫ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʥʦʞʘ. 

ɺ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʛʠʣʴʦʪʠʥʥʳʝ ʥʦʞʠ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ. ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ, ʤʷʩʥʦʡ, 

ʢʦʣʙʘʩʥʦʡ, ʦʚʦʱʥʦʡ ʦʪʨʘʩʣʷʭ [1, ʩ 126]. ʈʝʞʠʤ 

ʨʘʙʦʪʳ ʥʦʞʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ (ʦʪ 2-3 ʤʤ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪ-

ʨʦʚ).  

ɻʠʣʴʦʪʠʥʥʳʝ ʥʦʞʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʨʦʚ-

ʥʳʡ ʩʨʝʟ ʤʘʪʝʨʠʘʣʘ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝ-

ʤʝʥʠ. ʈʝʟʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʩʯʝʪ ʦʧʫʩʢʘʥʠʷ ʚʝʨʭ-

ʥʝʛʦ ʥʦʞʘ ʥʘ ʛʠʣʴʦʪʠʥʥʳʡ ʩʪʦʣ. ɺ ʮʝʣʷʭ ʩʦʭʨʘʥ-

ʥʦʩʪʠ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʥʦʞʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʘʷ ʤʷʛʢʘʷ ʧʦʜʣʦʞʢʘ ï ʤʘʨʟʘʥ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʛʠʣʴʦʪʠʥʥʳʭ 

ʥʦʞʝʡ ʷʚʣʷʶʪʩʷ ʠʭ ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʤʦʥ-

ʪʘʞʘ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʨʘʙʦʪʳ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ [2, 

ʩ. 209]. 

ʀʟ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʳʡ ʠʟʥʦʩ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʥʦʞʘ 

(ʣʝʟʚʠʷ), ʙʦʣʴʰʠʝ ʫʜʘʨʥʳʝ ʥʘʛʨʫʟʢʠ, ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʟʢʠ ʚʷʟʢʠʭ ʤʘʪʝʨʠʘʣʦʚ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ ʛʠʣʴʦ-

ʪʠʥʥʦʛʦ ʥʦʞʘ ʜʣʷ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ (ʧʘʩʪʠʣʳ, 

ʤʘʨʤʝʣʘʜʘ). ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘ-

ʥʠʟʤʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʢʩʧʣʫʘʪʘʮʠ-

ʦʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʘʙʦʪʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʟʘʜʘʯʠ. 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʩʭʝʤʫ ʤʝʭʘ-

ʥʠʟʤʘ.  

2. ɺʳʧʦʣʥʠʪʴ ʧʣʘʥ ʩʢʦʨʦʩʪʝʡ, ʧʣʘʥ ʫʩʢʦʨʝ-

ʥʠʡ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟ-

ʨʘʙʦʪʢʠ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʛʠʣʴʦʪʠʥʥʦʛʦ ʥʦʞʘ.  
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ʈʠʩ.2. ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʛʠʣʴʦʪʠʥʥʦʡ ʤʘʰʠʥʳ 

 

ʉʘʤʦ ʣʝʟʚʠʝ (7) ʠ ʫʟʝʣ ʝʛʦ ʟʘʢʨʝʧʣʝʥʠʷ (5) ʠʛ-

ʨʘʶʪ ʨʦʣʴ ʧʦʣʟʫʥʘ (6) ʚ ʤʝʭʘʥʠʟʤʝ. ɼʚʠʞʝʥʠʝ ʧʝ-

ʨʝʜʘʝʪʩʷ ʥʦʞʫ ʧʨʠ ʧʦʤʦʱʠ ʢʨʠʚʦʰʠʧʥʦ-

ʰʘʪʫʥʥʦʛʦ (8,9) ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʝʥ ʩ 

ʨʝʜʫʢʪʦʨʦʤ (4) ʯʝʨʝʟ ʤʫʬʪʫ (3). ʈʝʜʫʢʪʦʨ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʯʝʨʝʟ ʨʝʤʝʥʥʫʶ ʧʝʨʝʜʘʯʫ (2) ʧʦʣʫʯʘʝʪ 

ʜʚʠʞʝʥʠʝ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (1). 

ʈʝʟʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʦʡ, ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝ-

ʠʤʫʱʝʩʪʚ: ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʧʨʦʩʪʦʪʘ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ, ʤʦʥʪʘʞʘ ʠ ʨʝʤʦʥʪʘ, ʚʳʩʦʢʠʡ ʨʝʩʫʨʩ ʨʘʙʦ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʨʝʟʘʪʝʣʴʥʦʡ ʤʘʰʠ-

ʥʳ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ. 
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DESIGNING OF THE LABORATORY INSTALLATION FOR THE INVESTIGATION OF THE 

PROCESSES OF CUTTING OF FOOD RAW MATERIALS  

 

ɸʥʥʦʪʘʮʠʷ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʤʘʩʩ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʨʝʞʫʱʠʤ ʤʘʪʝʨʠʘʣʦʤ. ʉʦʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʨʝʟʘʥʠʷ ʧʨʦʜʫʢʪʘ, ʦʧʨʝʜʝʣʝʥʳ ʩʠʣʦ-

ʚʳʝ ʬʘʢʪʦʨʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʘʙʦʯʫʶ ʯʘʩʪʴ ʤʝʭʘʥʠʟʤʘ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʢʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʩʠʣʠʷ ʨʝʟʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
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Abstract 

The purpose of this work is to study the physical properties of various confectionery masses when interact-

ing with the cutting material and their effect on the technological process. The general scheme of cutting the 

product was drawn up, the force factors affecting the working part of the mechanism were determined. The plan 

of the device of the installation designed for measuring the cutting force is made. A technique for this experiment 

was developed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʟʢʘ, ʘʜʛʝʟʠʦʥʥʦʝ ʥʘʪʷʞʝʥʠʝ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʢʦʥʜʠʪʝʨʩʢʠʝ ʤʘʩʩʳ, 

ʚʷʟʢʦʩʪʴ, ʛʠʣʴʦʪʠʥʘ. 

Key words: cutting, adhesive tension, surface strength, confectionery masses, viscosity, guillotine. 

 

ʈʝʟʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʥʘ ʧʠʱʝʚʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ [1, ʩ. 287]. ʈʝʟʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʜʣʷ ʬʦʨʤʦʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʠʣʠ ʛʦ-

ʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʝʨʘʮʠʠ ʨʝ-

ʟʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ: ʜʠʩʢʦʚʳʝ, ʣʝʟʚʠʡʥʳʝ ʩ ʧʦʜʚʠʞʥʳʤ 

ʣʝʟʚʠʝʤ, ʣʝʟʚʠʡʥʳʝ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʣʝʟʚʠʝʤ, ʛʠ-

ʣʴʦʪʠʥʥʳʝ, ʩʪʨʫʥʥʳʝ ʠ ʧʨʦʯʠʝ. 

ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦ-

ʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʈʘʟʣʠʯʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʤʘʩʩʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʨʘʟʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙ ʠʭ ʨʝʟʘʥʠʷ. 

ʕʪʦ ʚʷʟʢʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʫʧʨʫʛʦʩʪʴ, ʩʪʝʧʝʥʴ ʘʜʛʝ-

ʟʠʠ, ʟʝʨʥʠʩʪʦʩʪʴ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʨʝ-

ʟʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [2, ʩ. 

157]. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʥʜʠʪʝʨʩʢʠʭ ʤʘʩʩ ʟʘ-

ʚʠʩʷʪ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

[3, ʩ.100].  

ɺʳʙʦʨ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ 

ʩʚʦʡʩʪʚ ʤʘʩʩʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʦʨʫʜʦʚʘʥʠʷ [4, ʩ. 

49]. ʅʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ʢʦʥ-

ʜʠʪʝʨʩʢʠʭ ʤʘʩʩ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʝʟʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

 

 ʆʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʥʦʞ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʣʝʟʚʠʝʤ ʚʥʠʟ, ʧʘʨʘʣʣʝʣʴʥʦ ʟʝʤ-

ʣʝ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʜʥʫ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ: ʜʚʠʞʝ-

ʥʠʝ ʚʜʦʣʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ. ʅʘ ʧʣʘʪʬʦʨʤʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʫʣʦʞʝʥ ʤʘʨʟʘʥ ï ʧʦʜʢʣʘʜʢʘ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʟʘʪʫʧʣʠʚʘʥʠʝ ʥʦʞʘ ʧʨʠ 

ʫʜʘʨʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʩʩʣʝʜʫʝ-

ʤʳʡ ʤʘʪʝʨʠʘʣ ʫʢʣʘʜʳʚʘʝʪʩʷ ʧʦʜ ʥʦʞ ʪʘʢ, ʯʪʦʙʳ 

ʧʨʠ ʨʝʟʢʝ ʦʥ ʧʨʦʭʦʜʠʣ ʧʦ ʥʘʠʙʦʣʴʰʝʤʫ ʧʦʧʝʨʝʯ-

ʥʦʤʫ ʩʝʯʝʥʠʶ ʧʨʝʜʤʝʪʘ [8]. ɺʝʣʠʯʠʥʘ ʫʩʠʣʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʘʪ-

ʬʦʨʤʳ, ʧʦʤʝʱʘʝʤʦʡ ʩʚʝʨʭʫ ʥʘ ʦʙʫʭʝ ʥʦʞʘ. ʀʩʭʦ-

ʜʷ ʠʟ ʚʝʩʘ ʩʘʤʠʭ ʛʠʨʴ, ʫʣʦʞʝʥʥʳʭ ʥʘ ʧʣʘʪʬʦʨʤʫ, ʠ 

ʚʝʩʘ ʩʘʤʦʛʦ ʣʝʟʚʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʠʣʠʝ, ʥʝʦʙʭʦ-

ʜʠʤʦʝ ʜʣʷ ʨʘʟʨʝʟʘʥʠʷ ʧʨʦʜʫʢʪʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʢʘʩʘʪʝʣʴʥʦ ʥʝʢʦʪʦʨʳʭ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ: ʤʘʨʤʝʣʘʜ, ʟʝʬʠʨ, 

ʧʘʩʪʠʣʘ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʨʝʟʘʥʠʶ ʪʘʢʠʭ ʬʘʢʪʦ-

ʨʦʚ, ʢʘʢ: ʨʝʮʝʧʪʫʨʘ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʩʳʨʴʝ, ʚʨʝʤʷ ʠ 

ʫʩʣʦʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʦʥʯʠʥʘ ʃ.ɺ., ʐʘʥʠʥ ɺ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ. 2017. ˉ 3 (94). ʉ. 287-288. 

2. ʉʠʜʦʨʦʚʘ ɸ.ʀ., ʂʫʣʠʢʦʚʘ ʄ.ɻ. ʀʥʥʦʚʘʮʠ-

ʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ. 2017. 

ˉ 5 (107). ʉ. 157-158. 



ζColloquium - journal Ȼ#15(39),2019 / TECHNICAL SCIENCE 123 

3. ʂʫʣʠʢʦʚʘ ʄ.ɻ., ɸʢʩʝʥʦʚʘ ʆ.ʀ. ʄʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʠʱʝʚʳʭ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪ-

ʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʨʝʮʝʧ-

ʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɺ ʩʙʦʨʥʠʢʝ: ʀʥʬʦʨʤʘʪʠʢʘ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʵʢʦʥʦʤʠʢʘ: ʩʙʦʨ-

ʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦ ʠʪʦʛʘʤ ʯʝʪʚʝʨʪʦʡ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ: ʚ 2 

ʪ. 2014. ʉ. 100-104.. 

4. ʐʘʥʠʥ ɺ.ɸ., ʂʦʥʯʠʥʘ ʃ.ɺ. ʇʝʨʩʧʝʢʪʠʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʢʦʤʧʦʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɸʛʨʦʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ. 2017. ˉ 6. ʉ. 

49-56. 

 

ʋɼʂ 631.33 

ʖʜʠʥʘ ɽʣʝʥʘ ʄʠʭʘʡʣʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʊʠʪʫʯʝʥʢʦ ɸʣʝʢʩʝʡ ɸʥʘʪʦʣʴʝʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʄʘʣʘʰʠʭʠʥ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ 

ʤʘʛʠʩʪʨʘʥʪ, 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʊ. ʊʨʫʙʠʣʠʥʘ 

 

ʉʆɺʈɽʄɽʅʅɸʗ ʉʀʉʊɽʄɸ ʄɸʐʀʅ ɼʃʗ ʈɸʉʊɽʅʀɽɺʆɼʉʊɺɸ 

 

Yudina Elena Mikhailovna, 

candidate of technical sciences. Sci., Associate Professor 

Tituchenko Alexey Anatolyevich, 

candidate of technical sciences. Sci., Associate Professor 

Malashikhin Nikolai Vasilyevich, 

master student, 

Kuban State Agrarian University named after I.T. Trubilina 

MODERN SYSTEM OF PLANT GROWING MACHINES  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʤʘʰʠʥ ʜʣʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʘʰʠʥ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ 

ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. 

Abstract 

The article considers new approaches to the formation of a system of machines for crop production, tech-

nical re-equipment of individual technological operations, proposed new high-performance technical means, 

proposed the design of a combined unit for pre-sowing soil treatment. The introduction of a new system of ma-

chines will increase the productivity of labor and reduce material and technical costs. 

 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʉʠʩʪʝʤʘ ʤʘʰʠʥ, ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ, ʧʦʣʝʚʦʜʩʪʚʦ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʛʨʝʛʘʪ, ʦʙʨʘ-

ʙʦʪʢʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

Keywords: Machine system, re-equipment, field cultivation, combined unit, processing, efficiency 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝ-

ʩʪʚʦ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʚʠʩʷʪ ʥʘʧʨʷ-

ʤʫʶ ʦʪ ʝʛʦ ʦʩʥʘʱʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʦʥʘ-

ʩʳʱʝʥʥʦʡ ʪʝʭʥʠʢʦʡ ʠ ʥʦʚʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʨʫʜ-

ʥʦʝ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʡ, 

ʠʭ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʟ ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʥʘ 

ʫʩʤʦʪʨʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʣʠ ʧʦ ʜʨʫ-

ʛʠʤ ʧʨʠʯʠʥʘʤ, ʥʦ ʙʝʟ ʨʘʩʯʝʪʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ, 

ʯʪʦ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ [1]. 

ʋʩʧʝʰʥʦʝ ʚʦʟʜʝʣʳʚʘʥʠʝ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʝʡ [2], 

ʪʝʭʥʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʤʘʰʠʥ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

[3, 4, 5]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʢʘʢʘʷ ʪʝʭʥʠʢʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʦʣʷʭ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʷʝ-

ʤʳʭ ʨʘʙʦʪ, ʫʨʦʞʘʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦ-

ʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ ʧʨʦ-

ʰʣʦʛʦ ʚʝʢʘ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʟʘʥʠʤʘʣ ʧʝʨʚʦʝ ʤʝʩʪʦ 

ʚ ʤʠʨʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʚʳʧʫʩʢʘʷ ʝʝ ʙʦʣʴʰʝ, ʯʝʤ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ 

ʚʤʝʩʪʝ ʚʟʷʪʳʝ. ʅʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʤʘʰʠʥ. ɻʣʘʚʥʦʝ ï ʵʪʦ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʝ ʤʘʰʠʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʦ ï ʨʝʩʫʨʩʦʩʙʝʨʝ-

ʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɹʦʣʴʰʦʡ ʫʱʝʨʙ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʧʦʣʝʚʦʜʩʪʚʘ ʥʘʥʦʩʠʪ ʥʝ-

ʦʙʦʩʥʦʚʘʥʥʦ ʟʘʚʳʰʝʥʥʘʷ ʥʦʤʝʥʢʣʘʪʫʨʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʫ ʤʘ-

ʰʠʥ. ɺ ʧʨʠʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʝ ʤʘʰʠʥ ʜʘʞʝ ʚ ʦʜʥʦʤ 

ʩʝʣʴʭʦʟʧʨʝʜʧʨʠʷʪʠʠ ʤʥʦʛʦ ʤʘʨʦʢ ʪʨʘʢʪʦʨʦʚ, ʢʦʤ-

ʙʘʡʥʦʚ, ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ, ʩʝʷʣʦʢ, ʧʣʫʛʦʚ ʠ ʜʨʫʛʠʭ 

ʤʘʰʠʥ. ɺʩʝ ʵʪʦ ʫʩʣʦʞʥʷʝʪ ʠ ʫʜʦʨʦʞʘʝʪ ʠʭ ʵʢʩʧʣʫ-

ʘʪʘʮʠʶ. ʏʘʩʪʦ ʤʘʰʠʥʳ ʥʝ ʫʚʷʟʘʥʳ ʧʦ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʠʤʝʶʪ ʤʝʩʪʦ ʩʙʦʠ ʧʦ ʨʠʪ-

ʤʠʯʥʦʩʪʠ ʠ ʧʦʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦ-ʧʨʝʞʥʝʤʫ ʧʦʚʩʝʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʥʦʦʧʝʨʘʮʠʦʥʥʳʝ ʤʘʰʠʥʳ, ʧʦʚʳ-
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ʰʘʷ ʟʘʪʨʘʪʳ ʠ ʩʥʠʞʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

ʊʷʞʝʣʳʝ ʩʘʤʦʭʦʜʥʳʝ ʢʦʤʙʘʡʥʳ, ʪʨʘʢʪʦʨʳ, ʧʨʠ-

ʮʝʧʥʦʡ ʰʣʝʡʬ ʤʘʰʠʥ ʨʘʟʨʫʰʘʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯ-

ʚʳ, ʩʥʠʞʘʷ ʝʝ ʧʣʦʜʦʨʦʜʠʝ. ʅʝʢʦʪʦʨʳʝ ʤʘʰʠʥʳ 

ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʨʝʛʫʣʠʨʦʚʢʝ. ʊʘʢ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʧʪʠʤʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʤʦʣʦʪʠʣʢʠ ʟʝʨʥʦʫʙʦʨʦʯ-

ʥʦʛʦ ʢʦʤʙʘʡʥʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 0,2, ʯʪʦ ʚʝʜʝʪ ʢ 

ʧʦʚʳʰʝʥʥʳʤ ʧʦʪʝʨʷʤ ʫʨʦʞʘʷ.  

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʦʪʤʝʯʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʦ-

ʚʳʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʜʘʯʠ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʝʝ ʥʦʚʳʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʤʘʰʠʥ ʜʣʷ ʧʦʣʝʚʦʜʩʪʚʘ ʩʝʣʴ-

ʭʦʟʧʨʝʜʧʨʠʷʪʠʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ʄʦʙʠʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʤʘʰʠʥʘʤʠ: ʪʨʘʢʪʦʨ ʪʷʛʦʚʦ-

ʛʦ ʢʣʘʩʩʘ 3 ï ɹʝʣʘʨʫʩ 1523, ʪʨʘʢʪʦʨ ʪʷʛʦʚʦʛʦ ʢʣʘʩ-

ʩʘ 1,4 ï ɹʝʣʘʨʫʩ 892, ʤʦʙʠʣʴʥʦʝ ʵʥʝʨʛʦʩʨʝʜʩʪʚʦ 

ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 5 ï U450 (ʇʦʣʝʩʩʝ), ʵʥʝʨʛʦʩʨʝʜ-

ʩʪʚʦ ES-1 (ʈʦʩʪʩʝʣʴʤʘʰ), ʊʫʤʘʥ -1(2) (ʉʘʤʘʨʘ). 

ɺʩʝ ʢʦʤʙʘʡʥʳ ʟʝʨʥʦ-ʢʦʨʤʦ-ʩʚʝʢʣʦʫʙʦʨʦʯʥʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʙʝʟʤʦʪʦʨʥʳʝ ʧʨʠʮʝʧʥʳʝ, ʣʝʛʢʦ-

ʫʧʨʘʚʣʷʝʤʳʝ, ʜʝʰʝʚʳʝ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʳʝ, ʯʪʦ ʫʞʝ ʯʪʦ ʫʞʝ ʜʦʢʘʟʘʥʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʊʦʣʴʢʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʝʡ ʢ ʫʙʦʨʢʝ ʠ ʥʘ ʥʝ-

ʫʜʦʙʥʳʭ ʧʦʣʷʭ ʜʦʣʞʥʳ ʦʩʪʘʪʴʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʦʭʦʜʥʳʭ ʢʦʤʙʘʡʥʦʚ.  

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʟʘʤʝʥʘ ʚʩʝʭ ʦʜʥʦʦʧʝʨʘʮʠʦʥʥʳʭ ʤʘʰʠʥ ʤʥʦ-

ʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ (ʄʌɸ). ʇʦʜ 

ʄʌɸ ʤʳ ʧʦʥʠʤʘʝʤ ʢʦʤʧʣʝʢʪ ʨʘʟʥʦʨʦʜʥʳʭ ʤʘʰʠʥ 

ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʢ ʥʠʤ ʚ ʩʦʩʪʘʚʝ ʦʜʥʦʛʦ ʤʘʰʠʥ-

ʥʦʛʦ ʘʛʨʝʛʘʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʘʛʨʝʛʘʪʘ ʧʦ 

ʧʦʣʶ. ʅʘʧʨʠʤʝʨ, ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠ ʚʥʝʩʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ ʧʣʫʛʘʤʠ, ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ, ʛʣʫʙʦʢʦʨʳʭ-

ʣʠʪʝʣʷʤʠ; ʧʦʩʝʚ ʩʝʤʷʥ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʥʝʩʝʥʠ-

ʝʤ ʩʪʘʨʪʦʚʦʛʦ (ʠʟʚʝʩʪʥʦ) ʠ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 

(ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʄʌɸ); ʧʦʜʢʦʨʤʢʘ ʦʟʠʤʳʭ ʩ ʦʜ-

ʥʦʚʨʝʤʝʥʥʳʤ ʨʳʭʣʝʥʠʝʤ ʧʦʯʚʳ; ʫʙʦʨʢʘ ʟʝʨʥʘ 

ʧʨʠʮʝʧʥʳʤʠ ʄʌɸ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʳʭʣʝʥʠʝʤ 

ʧʦʯʚʳ ʠʣʠ ʧʦʩʝʚʦʤ ʩʠʜʝʨʘʪʦʚ, ʠʣʠ ʧʨʝʩʩʦʚʘʥʠʝʤ 

ʩʦʣʦʤʳ.  

ʋʜʘʯʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩʫʥ-

ʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1. ɸʛʨʝʛʘʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

1 ï ʪʨʘʢʪʦʨ, 2 ï ʨʳʭʣʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ,  

3 ï ʙʘʪʘʨʝʷ ʧʣʦʩʢʠʭ ʥʦʞʝʚʳʭ ʜʠʩʢʦʚ, 4 ï ʢʘʪʦʢ, 

 

ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʨʘʤʳ ʩ ʦʧʦʨʥʦ-

ʨʝʛʫʣʠʨʦʚʦʯʥʳʤʠ ʢʦʣʝʩʘʤʠ. ʅʘ ʨʘʤʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʨʳʭʣʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ 2 ʚ ʜʚʘ ʨʷʜʘ ʚ ʰʘʭ-

ʤʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʘ ʥʘ ʥʠʭ ʚ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ï ʚʝʨʪʠ-

ʢʘʣʴʥʳʡ ʢʣʠʥʦʚʳʡ ʥʦʞ. ʅʘ ʩʪʦʡʢʝ ʩʠʤʤʝʪʨʠʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʳ ʪʨʝʫʛʦʣʴʥʳʝ ʨʳʭʣʠʪʝʣʠ. ɼʚʝ ʜʠʩʢʦ-

ʚʳʝ ʙʘʪʘʨʝʠ ʥʘ ʨʘʤʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩ ʨʘʟʥʳʤʠ ʫʛ-

ʣʘʤʠ ʘʪʘʢʠ. ʂʣʠʥʦʚʳʡ ʥʦʞ ʠʤʝʝʪ ʬʦʨʤʫ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʘ ʤʝʥʴʰʠʤ ʫʛʣʦʤ ʚʧʝʨʝʜ ʩ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʦʡ ʧʦ ʣʠʥʠʠ ʛʠʧʦʪʝʥʫʟʳ. ʂʨʦʤʢʘ ʙʦʣʴʰʝʛʦ 

ʢʘʪʝʪʘ ʠ ʨʝʞʫʱʘʷ ʢʨʦʤʢʘ ʥʦʞʘ ʨʘʩʧʦʣʦʞʝʥʳ ʩ 

ʙʦʣʴʰʠʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠʟʦʥʪʘʣʠ, ʯʝʤ ʩʤʝʞ-

ʥʳʝ ʩ ʥʠʤʠ ʣʠʥʠʠ ʢʨʦʤʦʢ ʢʣʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʥʦ-

ʩʦʚʦʡ ʯʘʩʪʠ ʨʳʭʣʠʪʝʣʷ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞ-

ʥʦʝ ʝʛʦ ʟʘʛʣʫʙʣʝʥʠʝ. 

ʇʨʠ ʧʨʦʭʦʜʝ ʦʨʫʜʠʷ ʧʦ ʧʦʣʶ ʨʳʭʣʠʪʝʣʴʥʳʝ 

ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ ʨʘʟʨʝʟʘʶʪ ʧʦʯʚʫ ʚ ʜʚʫʭ ʧʣʦʩʢʦ-

ʩʪʷʭ, ʠʟʤʝʣʴʯʘʶʪ, ʧʝʨʝʤʝʰʠʚʘʶʪ ʠ ʟʘʜʝʣʳʚʘʶʪ ʚ 

ʥʝʝ ʩʪʝʨʥʶ, ʨʳʭʣʷʪ ʚʝʨʭʥʠʡ ʩʣʦʡ. ɼʚʝ ʙʘʪʘʨʝʠ 

ʧʣʦʩʢʠʭ ʥʦʞʝʚʳʭ ʜʠʩʢʦʚ 3 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʨʦʰʘʪ 

ʠ ʨʳʭʣʷʪ ʧʦʯʚʫ. ʇʣʦʩʢʠʝ ʥʦʞʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʜʠʩʢʘʭ ʯʝʨʝʟ ʨʘʚʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʨʘʟʨʝʟʘʶʪ ʢʦʤʢʠ 

ʧʦʯʚʳ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʜʥʷʪʠʝʤ ʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʨʦʪʠʚʦʨʝʞʫʱʠʝ 

ʧʣʘʩʪʠʥʳ ʟʘ ʩʯʝʪ ʨʘʚʥʦʫʜʘʣʝʥʥʳʭ ʨʝʙʝʨ ʧʨʷʤʦ-

ʫʛʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʜʦʨʝʟʘʶʪ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʘʪʝ-

ʨʠʘʣ ʠ ʢʨʦʰʘʪ ʢʦʤʢʠ ʧʦʯʚʳ. ʇʨʠ ʧʨʦʭʦʜʝ ʢʘʪʢʘ 4 ʩ 

ʤʝʭʘʥʠʟʤʦʤ ʜʦʛʨʫʞʝʥʠʷ ʧʦ ʧʦʣʶ ʢʨʦʤʢʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʪʚʝʨʩʪʠʡ ʠ ʜʠʘʛʦʥʘʣʴʥʦ ʟʘʢʨʝʧʣʝʥʥʳʭ ʚ 

ʥʠʭ ʧʣʦʩʢʠʝ ʥʦʞʠ ʢʨʦʰʘʪ ʧʦʯʚʫ, ʫʧʣʦʪʥʷʶʪ ʠ ʚʳ-

ʨʘʚʥʠʚʘʶʪ ʝʸ ʧʦʚʝʨʭʥʦʩʪʴ. 

ʆʨʫʜʠʝ ʩ ʤʠʥʠʤʫʤ ʵʥʝʨʛʦʟʘʪʨʘʪ ʧʦʟʚʦʣʷʝʪ 

ʫʧʣʦʪʥʠʪʴ ʜʦ ʦʧʪʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʡ ʧʣʦʪʥʦʩʪʠ 

ʧʦʯʚʫ ʠ ʩʦʟʜʘʪʴ ʧʨʠ ʵʪʦʤ ʤʫʣʴʯʠʨʦʚʘʥʥʳʡ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʠʪ ʦʩʝʥʥʝ-

ʟʠʤʥʶʶ ʚʣʘʛʫ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪ ʝʝ ʠʩʧʘʨʝʥʠʝ.  

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʘʛʨʝʛʘʪʳ ʧʦʟʚʦʣʷʶʪ 

ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʫʨʦʞʘʷ. ʆʜ-

ʥʘʢʦ, ʥʝ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨ-

ʛʦʥʘʩʳʱʝʥʥʦʡ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ. ʄʘʣʦ ʠʤʝʪʴ ʢʘʯʝʩʪʚʝʥ-

ʥʫʶ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʭʥʠʢʫ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʮʠʦʥʘʣʴʥʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʇʨʠʯʝʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʪʝʭʥʠʢʠ ð ʵʪʦ ʥʝ 
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ʪʦʣʴʢʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʥʦ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʤʦʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [6, 7, 8]. 

ʅʘʤʠ ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʤʝʭʘʥʠʟʘʮʠʠ. ʇʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ ʧʦʣʝʚʦʜʩʪʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʦʡ ʧʦʚʳʰʘʝʪʩʷ ʚ 2 ʨʘʟʘ [9, 10, 11]. 
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ʗʱʝʥʢʦ ɸʨʪʝʤ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ɸʩʧʠʨʘʥʪ, ʂʘʬʝʜʨʘ ʬʦʪʦʥʠʢʠ ʠ ʚʠʜʝʦʠʥʬʦʨʤʘʪʠʢʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠè 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
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DETECTION OF ANOMALOUS BEHAVIOR OF OBJECTS OF ROAD SCENES USING DEEP 

DETECTOR OBJECTS AND SCENE LAYOUT  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʩʝʪʝʚʳʝ ʜʝʪʝʢʪʠʨʫʶʱʠʝ ʤʦʜʝʣʠ ʚʢʫʧʝ ʩ ʨʘʟ-

ʤʝʪʢʦʡ ʜʦʨʦʞʥʦʡ ʩʮʝʥʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʮʝʥʳ. ʄʝʪʦʜ ʧʨʠʤʝʥʠʤ 

ʜʣʷ ʩʪʘʪʠʯʥʳʭ ʩʮʝʥ. 

Abstract 

In this paper, it is proposed to use neural network detection models, together with the marking of the road 

scene to recognize the anomalous behavior of the scene objects. The method is applicable for static scenes. 
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ʄʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʥʘʭʦʜʷʪ 

ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ ʪʘʢʠʝ ʤʦʜʝʣʠ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʵʢʩ-

ʧʝʨʪʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦ-

ʣʷʶʪ çʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴè ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ 

ʩʣʦʞʥʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʘʢʠʝ ʤʦ-

ʜʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʬʫʥʢʮʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ 

ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʦʪ-

ʜʝʣʴʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʚ ʩʠʣʫ ʦʛʨʘ-

ʥʠʯʝʥʥʦʩʪʠ ʧʦʥʠʤʘʥʠʷ ʨʘʙʦʪʳ çʝʩʪʝʩʪʚʝʥʥʦʛʦè 

ʠʥʪʝʣʣʝʢʪʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩ-

ʧʨʦʠʟʚʝʩʪʠ ʝʛʦ ʚ çʧʦʣʥʦʤ ʤʘʩʰʪʘʙʝè. ʆʜʥʘʢʦ ʨʘʟ-

ʚʠʪʠʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦ-

ʷʚʣʝʥʠʶ ʩʠʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʦʙʫʯʘʪʴʩʷ ʙʝʟ ʫʯʠʪʝʣʷ, ʠʩʧʦʣʴʟʫʷ ʦʛʨʘʥʠ-

ʯʝʥʥʦʝ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʠʤʝʨʦʚ. 

ʇʨʠʤʝʨ ʟʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʠʛʦʜʠʣʘʩʴ ʙʳ ʪʘʢʘʷ 

ʩʠʩʪʝʤʘ ï ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʫʶ ʤʦʞ-

ʥʦ ʧʨʠʚʝʩʪʠ ʢ ʟʘʜʘʯʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʦ ʝʩʪʴ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʶ çʘʥʦʤʘʣʴʥʳʭè ʠ çʥʝ ʘʥʦʤʘʣʴʥʳʭè 

ʠʟʦʙʨʘʞʝʥʠʡ. ʕʪʘ ʧʦʩʪʘʥʦʚʢʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʦʙʲ-

ʝʢʪʦʚ ʩʮʝʥʳ. 

ʂ ʤʦʜʝʣʷʤ, ʠʤʠʪʠʨʫʶʱʠʤ ʩʠʣʴʥʳʡ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʛʝʥʝʨʘʪʠʚʥʳʝ 

ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʨʘ-

ʟʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʘ ʠʭ ʩʢʨʳʪʦʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ɼʣʷ ʵʪʦʛʦ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ 

ʘʚʪʦʢʦʜʠʨʦʚʱʠʢʦʚ [1] ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʩʦʩʪʷʟʘʶ-

ʱʠʝʩʷ ʩʝʪʠ [2]. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʢʘʟʳʚʘʝʪʩʷ, 

ʯʪʦ ʦʥʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʶʪ ʧʣʦʪ-

ʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʨʘʟʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ [3]. 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʠʣʴʥʦʛʦ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ çʧʦʥʠʤʘʥʠʷ ʩʮʝʥʳè, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪ-

ʩʷ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʦʙʲʝʢʪʦʚ ʩʮʝʥʳ ʠ ʚʳʜʝʣʝʥʠʷ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ 

ʦʢʨʫʞʝʥʠʝʤ. ʊʘʢ ʢʘʢ ʛʝʥʝʨʘʪʠʚʥʳʝ ʤʦʜʝʣʠ ʥʝ ʧʦʟ-

ʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʘʪʴ ʪʘʢʦʛʦ ʨʦʜʘ çʩʧʦʩʦʙʥʦʩʪʠè, ʪʦ 

ʟʜʝʩʴ ʧʨʠʤʝʥʠʤʳ ʜʝʪʝʢʪʠʨʫʶʱʠʝ ʤʦʜʝʣʠ, ʢʦʪʦ-

ʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʠʟʦʙʨʘ-

ʞʝʥʠʷʭ. 

ɿʘʜʘʯʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲ-

ʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʙʣʠʟʢʦʡ ʢ ʟʘʜʘʯʝ ʧʦʥʠʤʘʥʠʷ ʩʮʝʥʳ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʤʦʜʝʣʠ [4, 5], ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʩʮʝʥʳ ʠ 

ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠ-

ʤʝʨ, ʚ ʚʠʜʝ ʪʨʘʝʢʪʦʨʠʡ). 

ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʜʦʨʦʞ-

ʥʳʭ ʩʮʝʥ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʝʦʨʷʜʦʤ 

ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʳ. ɸʥʦʤʘʣʠʠ ʠ ʘʥʦʤʘʣʴʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʦʙʱʝʧʨʠ-

ʥʷʪʳʭ ʠʣʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ. ɺ ʩʣʫʯʘʝ ʩ ʜʦ-

ʨʦʞʥʳʤʠ ʩʮʝʥʘʤʠ ʥʦʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʘʚʠʣʘ-

ʤʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʬʦʨʤʘʣʴʥʦ. ʅʘʧʨʠʤʝʨ, ʥʘʭʦʞʜʝʥʠʝ ʧʝʰʝ-

ʭʦʜʦʚ ʚʥʝ ʧʝʰʝʭʦʜʥʳʭ ʟʦʥ ʥʝ ʜʦʧʫʩʪʠʤʦ. ʄʦʜʝʣʠ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʧʦʩʦʙʥʳ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʙʲʝʢʪʳ (ʥʘʧʨʠʤʝʨ, ʧʝʰʝʭʦ-

ʜʳ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ), ʘ ʠʤʝʥʥʦ ʝʛʦ ʧʦʣʦ-

ʞʝʥʠʝ ʥʘ ʩʮʝʥʝ. 

ɼʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ, ʪʦ ʝʩʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʝʛʦ ʧʦʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ï ʟʦʥʳ ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʣʦ-

ʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʢʦʥʢʨʝʪʥʦʡ ʩʮʝʥʳ. ʈʘʟʤʝʪʢʘ ʩʮʝ-

ʥʳ ï ʨʘʟʤʝʪʢʘ ʟʦʥ ʜʦʧʫʩʪʠʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢ-

ʪʦʚ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʵʢʩʧʝʨʪʦʤ. ʕʪʘ 

ʥʝʩʣʦʞʥʘʷ ʧʨʦʮʝʜʫʨʘ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʘʞʜʳ ʜʣʷ 

ʜʘʥʥʦʡ ʩʮʝʥʳ ʠ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʢʘʢ çʟʘ-

ʢʨʘʰʠʚʘʥʠʝè ʫʯʘʩʪʢʦʚ ʩʮʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʮʚʝʪʦʤ, ʫʢʘʟʳʚʘʶʱʠʤ ʥʘ ʢʣʘʩʩ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʵʪʦʡ ʟʦʥʝ. ʈʘʟʤʝʪʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʧʠʩʳ-

ʚʘʪʴ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʫʯʘʩʪʢʠ ʩʮʝʥ (ʥʘʧʨʠʤʝʨ, 

ʧʝʰʝʭʦʜʥʳʡ ʧʝʨʝʭʦʜ, ʢʦʪʦʨʳʡ ʜʦʧʫʩʢʘʝʪ ʥʘʭʦʞ-

ʜʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʦʚ). 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦ-

ʩʪʝʡ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʜʦʙʫʯʝʥʥʳʝ ʤʦʜʝʣʠ, 

ʨʝʘʣʠʟʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʬʫʥʢʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʚʢʫʧʝ ʩ ʥʝ-

ʩʣʦʞʥʦʡ ʠ ʦʜʥʦʨʘʟʦʚʦʡ ʨʘʟʤʝʪʢʦʡ, ʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝʤ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʬʦʨʤʝ çʝʩʣʠ-

ʪʦè ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʥʦ-

ʤʘʣʠʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʚʠʜʝʦʨʷʜʘ, ʧʦʣʫʯʝʥʥʦʛʦ 

ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʜʦʨʦʞʥʦʡ ʩʮʝʥʳ. 
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Abstract.  

The article is devoted to the impact of big data on different areas of life, such as business, health care, pub-

lic administration, and security. For the human brain, it is impossible to understand the amount of data generat-

ed today. In 2003, 1.8 zetabytes of data were created worldwide. In 2011, the same amount was created every 

two days. Now, in 2018, ñmore than 2.5 quintillion bytes of data are being created daily, and by 2020, an esti-

mated 1.7 megabytes of data will be created every second for every person on earth.ò The company creates big 

data with every click, transfer, like and scrolling. Every day billions of people interacting with their devices over 

the Internet, contribute to the world of valuable information. 

ɸʥʥʦʪʘʮʠʷ.  

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʣʠʷʥʠʶ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʘ ʨʘʟʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ, ʪʘʢʠʝ ʢʘʢ ʙʠʟʥʝʩ, ʟʜʨʘʚʦ-

ʦʭʨʘʥʝʥʠʝ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʥʝʚʦʟʤʦʞ-

ʥʦ ʧʦʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʩʝʛʦʜʥʷ. ɺ 2003 ʛʦʜʫ ʚ ʤʠʨʝ ʙʳʣʦ ʩʦʟʜʘʥʦ 1,8 ʟʝʪʘʙʘʡʪʘ 

ʜʘʥʥʳʭ. ɺ 2011 ʛʦʜʫ ʪʘʢʘʷ ʞʝ ʩʫʤʤʘ ʩʦʟʜʘʚʘʣʘʩʴ ʢʘʞʜʳʝ ʜʚʘ ʜʥʷ. ʊʝʧʝʨʴ, ʚ 2018 ʛʦʜʫ, çʝʞʝʜʥʝʚʥʦ ʩʦ-

ʟʜʘʝʪʩʷ ʙʦʣʝʝ 2,5 ʢʚʠʥʪʠʣʣʠʦʥʥʦʚ ʙʘʡʪʦʚ ʜʘʥʥʳʭ, ʠ ʢ 2020 ʛʦʜʫ, ʧʦ ʦʮʝʥʢʘʤ, 1,7 ʤʝʛʘʙʘʡʪʘ ʜʘʥʥʳʭ ʙʫ-

ʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʟʝʤʣʝè. ʆʙʱʝʩʪʚʦʤ ʩʦʟʜʘʶʪʩʷ ʙʦʣʴʰʠʝ ʜʘʥ-

ʥʳʝ ʩ ʢʘʞʜʳʤ ʱʝʣʯʢʦʤ, ʧʝʨʝʜʘʯʝʡ, ʣʘʡʢʦʤ ʠ ʧʨʦʣʠʩʪʳʚʘʥʠʝʤ. ʂʘʞʜʳʡ ʜʝʥʴ ʤʠʣʣʠʘʨʜʳ ʣʶʜʝʡ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʩʦ ʩʚʦʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʤʠʨ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʠʟʥʝʩ, ʦʙʱʝʩʪʚʦ, ʘʥʘʣʠʪʠʢʘ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ 
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ʎʝʥʥʦʩʪʴ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ɺ ʦʙʱʝʩʪʚʝ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʥʝʦʙʳʯʘʡʥʦʤ ʦʙʲʝʤʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʚ ʮʝʥʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʤʦʛʫʪ ʠʟʚʣʝʯʴ ʠʟ ʥʝʝ. ʀʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʶ 

ʤʘʠhʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʙʣʘʩʪʴ ʥʘʫʢʠ ʦ ʜʘʥʥʳʭ, 

ʠʟʚʝʩʪʥʫʶ ʢʘʢ ʧʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ, ʤʦʞʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʮʝʥʥʦʩʪʴ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʜʘʥʥʳʭ. ʇʨʦʛʥʦʟʥʘʷ ʘʥʘʣʠʪʠʢʘ ʫʯʠʪʩʷ ʥʘ ʜʘʥʥʳʭ, 

ʯʪʦʙʳ ʧʨʝʜʩʢʘʟʘʪʴ, ʢʘʢ ʣʶʜʠ ʙʫʜʫʪ ʚʝʩʪʠ ʩʝʙʷ ʚ 

ʙʫʜʫʱʝʤ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʫʯʝʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʧʨʠʤʝʨ, 

ʧʨʦʛʥʦʟʠʨʫʶʱʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ, ʯʪʦ ʠʟ-

ʚʝʩʪʥʦ ʦʙ ʠʥʜʠʚʠʜʫʫʤʝ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥ ʢʫʧʠʪ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʜʫʢʪ, ʟʘ-

ʨʘʟʠʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʙʦʣʝʟʥʴʶ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʥʜʝʥʮʠʠ ʠʣʠ ʣʶʙʦʛʦ ʞʝʣʘʝʤʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ ʧʦʥʠʤʘʥʠʠ, ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ. 

ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʢʝʧʪʠʯʝʩʢʠ ʦʪʥʦʩʠʪʴ-

ʩʷ ʢ ʚʣʠʷʥʠʶ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴ-

ʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʠʟ-

ʤʝʥʠʪʴ ʦʙʱʝʩʪʚʦ ʢ ʣʫʯʰʝʤʫ. ʇʦʪʝʥʮʠʘʣ ʠʭ ʧʨʠ-

ʤʝʥʝʥʠʷ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʘʣʝʝ 

ʦʪʨʘʩʣʷʭ. 

ɺʣʠʷʥʠʝ ʥʘ ʙʠʟʥʝʩ 

ɸʥʘʣʠʟʠʨʫʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ ʠ ʧʦʚʝʜʝʥʠʝ ʚ ʀʥʪʝʨʥʝʪʝ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʧʦʣʥʳʡ ʧʨʦʬʠʣʴ ʢʣʠʝʥʪʦʚ ʠ ʨʘʩʧʨʝ-

ʜʝʣʠʪʴ ʠʭ ʧʦ ʫʟʢʠʤ ʩʝʛʤʝʥʪʘʤ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʩʠʤ-

ʧʘʪʠʡ ʠ ʘʥʪʠʧʘʪʠʡ. ʉ ʪʘʢʠʤ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ 

ʠ ʧʨʦʥʠʮʘʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ 

ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʨʝʰʝʥʠʷ, ʯʪʦ-
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ʙʳ ʧʨʦʜʚʠʛʘʪʴ ʩʚʦʡ ʧʨʦʜʫʢʪ ʠʣʠ ʫʩʣʫʛʫ ʪʝʤ, ʢʪʦ ʩ 

ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʤʦʞʝʪ ʠʭ ʧʦʪʨʝʙʠʪʴ. 

Netflix - ʵʪʦ ʧʨʠʤʝʨ ʢʦʤʧʘʥʠʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʠ 

ʥʘʮʝʣʠʚʘʥʠʷ ʥʘ ʥʠʭ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʝʜ-

ʣʦʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʭ ʠʩʪʦʨʠʠ ʧʨʦʩʤʦʪʨʦʚ. 

ʅʘ 80% ʧʦʪʦʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʣʝʥʪʳ ʚ Netflix 

ʚʣʠʷʝʪ ʩʠʩʪʝʤʘ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʣ-

ʛʦʨʠʪʤʘʭ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʉʦʙʠʨʘʝʤʳʝ ʧʦʚʝ-

ʜʝʥʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʣʫʯʰʝʛʦ ʦʧʳʪʘ ʜʣʷ ʢʣʠʝʥʪʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫ-

ʯʠʪʴ ʣʫʯʰʫʶ ʣʦʷʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. 

ʂʘʢ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʦʤʦʛʘʶʪ ʧʦʥʷʪʴ 

ʢʣʠʝʥʪʦʚ 

ʉʦʙʠʨʘʷ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʧʦʢʫʧʘ-

ʪʝʣʴʩʢʠʭ ʧʨʠʚʳʯʝʢ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʦʧʨʦʩʦʚ ʠ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ 

ʥʘʯʘʪʴ ʩʦʟʜʘʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʥʘ ʦʩ-

ʥʦʚʝ ʪʦʛʦ, ʯʪʦ ʠʱʫʪ ʢʣʠʝʥʪʳ. ʂʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʧʨʝʜʩʢʘʟʘʪʴ, ʢʘʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʳ ʭʦʪʷʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ, ʠ ʩʦʟʜʘʪʴ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ 

ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʠʤ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤ. ʕʪʦ ʧʝʨʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʦʤʧʘʥʠʡ 

ʩʦʟʜʘʚʘʪʴ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʜʫʢʪʳ 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚʤʝʩʪʦ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʩ ʢʣʠʝʥʪʘʤʠ. 

AmazonFresh ʠ Whole Foods Market ʠʟʚʣʝʢʘʶʪ 

ʚʳʛʦʜʫ ʠʟ ʵʪʦʛʦ, ʩʦʙʠʨʘʷ ʜʘʥʥʳʝ ʯʪʦʙʳ ʣʫʯʰʝ ʧʦ-

ʥʷʪʴ, ʢʘʢ ʧʦʩʪʘʚʱʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʙʘʢʘʣʝʡ-

ʥʳʤʠ ʣʘʚʢʘʤʠ ʠ ʢʘʢ ʧʦʢʫʧʘʪʝʣʠ ʧʦʢʫʧʘʶʪ ʧʨʦʜʫʢ-

ʪʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ Amazon ʟʥʘʪʴ, ʢʦʛʜʘ ʝʩʪʴ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʚ ʠʟʤʝʥʝʥʠʠ ʠʣʠ ʫʣʫʯʰʝʥʠʠ ʧʨʦʜʫʢʪʘ. 

ʂʘʢ ʧʨʝʜʩʢʘʟʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʤʦ-

ʛʘʶʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪ ʪʦʚʘʨʥʳʝ 

ʟʘʧʘʩʳ, ʧʨʦʜʫʢʪʳ ʠʣʠ ʧʨʦʜʫʢʮʠʶ, ʟʥʘʥʠʝ ʪʦʛʦ, 

ʢʦʛʜʘ ʠ ʩʢʦʣʴʢʦ ʪʨʝʙʫʝʪʩʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝ-

ʥʠ, ʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ ʜʝʥʴʛʠ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦ-

ʪʝʨʠ. ɸʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘ-

ʟʘʪʴ, ʢʦʛʜʘ ʥʘʯʥʫʪʩʷ ʧʨʦʜʘʞʠ, ʧʦʤʦʛʘʷ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤ ʟʘʢʘʟʳʚʘʪʴ ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʦʚ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ, ʥʝ ʪʨʘʪʷ 

ʚʧʫʩʪʫʶ ʧʨʦʜʫʢʮʠʶ, ʥʝ ʩʚʷʟʳʚʘʷ ʢʘʧʠʪʘʣ ʚ ʟʘʧʘ-

ʩʘʭ ʠ ʥʝ ʥʝʩʷ ʥʝʥʫʞʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ. 

ʊʘʢ, PepsiCo ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʝʡ ʮʝʧʦʯʢʦʡ ʧʦʩʪʘ-

ʚʦʢ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʧʦʪʝʨʠ. ʉ ʧʦʤʦʱʴʶ ʦʪʯʝʪʦʚ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʩʢʣʘʜ-

ʩʢʠʭ ʟʘʧʘʩʦʚ PepsiCo ʤʦʞʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʢʘ-

ʢʠʤ ʨʦʟʥʠʯʥʳʤ ʧʨʦʜʘʚʮʘʤ ʥʫʞʥʳ ʢʘʢʠʝ ʧʨʦʜʫʢ-

ʪʳ, ʚ ʢʘʢʦʤ ʦʙʲʝʤʝ ʠ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʠʤ ʥʫʞʥʦ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ ʵʢʦʥʦʤʠʪ ʜʝʥʴʛʠ ʠ ʫʩʠʣʠʷ ʚ 

ʣʦʛʠʩʪʠʢʝ. 

ɺʣʠʷʥʠʝ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 

ʂ 2020 ʛʦʜʫ IBM ʧʨʦʛʥʦʟʠʨʫʝʪ ʩʥʠʞʝʥʠʝ 

ʩʤʝʨʪʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʥʘ 20%. ʏʝʤ ʙʦʣʴʰʝ ʜʘʥ-

ʥʳʭ ʙʫʜʝʪ ʩʦʙʨʘʥʦ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʪʝʤ ʙʦʣʴ-

ʰʝ ʞʠʟʥʝʡ ʩʤʦʛʫʪ ʩʧʘʩʪʠ. ʉ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ʩʧʦʩʦʙʥʦʛʦ ʧʦʥʠʤʘʪʴ ʚʦ-

ʧʨʦʩʳ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ 200 ʤʠʣʣʠʦʥʦʚ ʩʪʨʘʥʠʮ 

ʜʘʥʥʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʪʚʝʪ ʟʘ ʩʯʠʪʘʥʥʳʝ ʩʝʢʫʥ-

ʜʳ, ʚʨʘʯʠ ʤʦʛʫʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʨʝ-

ʩʫʨʩʳ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ. ʕʪʦ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ 

ʭʘʨʘʢʪʝʨ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʚ ʙʫʜʫʱʝʤ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʢʦʥʩʫʣʴʪʘʮʠʡ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘ-

ʙʦʪʥʠʢʠ ʩʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʰʣʳʝ ʠʩʧʳʪʘ-

ʥʠʷ, ʪʝʥʜʝʥʮʠʠ ʠ ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ. ʆʙʣʘʜʘʷ ʵʪʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʜʦʩʪʫʧʦʤ ʢ ʜʘʥʥʳʤ, ʢʘʩʘʶʱʠʤʩʷ 

ʦʙʨʘʟʘ ʞʠʟʥʠ, ʠʩʪʦʨʠʠ ʠ ʛʝʥʝʪʠʢʠ ʧʘʮʠʝʥʪʘ, ʮʝ-

ʣʦʩʪʥʘʷ ʢʘʨʪʠʥʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚʨʘʯʘʤ ʚ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ. 

ʂʘʢ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʝʨʩʦʥʘʣʠʟʠʨʫʶʪ ʤʝʜʠ-

ʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ɺʦ ʤʥʦʛʦʤ ʪʘʢ ʞʝ, ʢʘʢ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʨʘʱʘ-

ʶʪʩʷ ʢ ʢʣʠʝʥʪʘʤ ʩ ʧʦʤʦʱʴʶ ʮʝʣʝʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, 

ʟʘʜʘʯʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʢʘʞʜʦʤ 

ʯʝʣʦʚʝʢʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʣʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʉ ʧʦʤʦ-

ʱʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ, ʣʶʜʠ ʙʫʜʫʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʛʨʘʪʴ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʠʭ ʟʜʦʨʦʚʴʷ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ. ɺ ʙʫʜʫʱʝʤ ʫʯʝʥʳʝ ʧʨʝʜʚʠʜʷʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʃʶʜʠ ʫʞʝ ʦʢʨʫ-

ʞʝʥʳ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʠ ʦʙʨʘʙʘ-

ʪʳʚʘʶʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ ʙʫʜʫ-

ʱʝʝ, ʚ ʢʦʪʦʨʦʤ ʟʫʙʥʘʷ ʱʝʪʢʘ, ʪʫʘʣʝʪ ʠʣʠ ʚʝʩʳ ʩʧʦ-

ʩʦʙʥʳ ʤʛʥʦʚʝʥʥʦ ʩʦʦʙʱʘʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ 

ʦʙʣʘʜʘʪʝʣʷ ʫʞʝ ʥʝ ʢʘʞʝʪʩʷ ʬʘʥʪʘʩʪʠʯʝʩʢʠʤ. 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʦʡ 

ʠʥʪʝʨʝʩʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ. 

ɼʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʧʝʨʚʦʛʦ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʧʦʪʨʝ-

ʙʦʚʘʣʦʩʴ 10 ʣʝʪ, ʩʝʛʦʜʥʷ - ʥʝʜʝʣʷ. ʇʦʩʢʦʣʴʢʫ ʪʝʭ-

ʥʦʣʦʛʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʰʠʨʷʪʴʩʷ 

ʠ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʚʩʝ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʜʣʷ ʦʙʳʯʥʳʭ ʣʶʜʝʡ ʤʦʞʝʪ ʩʪʘʪʴ ʜʦ-

ʩʪʫʧʥʳʤ ʝʞʝʜʥʝʚʥʦʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ. 

ʋʥʠʢʘʣʴʥʳʡ ʥʘʙʦʨ ʠʟʤʝʥʝʥʠʡ ʚ ʮʝʧʦʯʢʝ ɼʅʂ ʯʝ-

ʣʦʚʝʢʘ ʚʣʠʷʝʪ ʥʘ ʚʥʝʰʥʠʡ ʚʠʜ, ʧʦʚʝʜʝʥʠʝ ʠ ʩ ʤʝ-

ʜʠʮʠʥʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ 

ʙʦʣʝʟʥʷʤ. ʉʝʛʦʜʥʷ ʝʩʪʴ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʯʘ-

ʩʪʠ ʛʝʥʦʤʘ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʧʦʥʷʪʳ ʠ ʚʣʠʷʶʪ ʥʘ 

ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʚʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʙʫʜʫʪ 

ʦʮʠʬʨʦʚʳʚʘʪʴ ʩʚʦʡ ʛʝʥʦʤ, ʫʯʝʥʳʝ ʠ ʚʨʘʯʠ ʙʫʜʫʪ 

ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʙʦʣʴʰʝʤʫ ʥʘʙʦʨʫ ʜʘʥʥʳʭ, ʯʪʦʙʳ 

ʫʟʥʘʪʴ ʦ ʛʝʥʘʭ, ʢʦʪʦʨʳʝ ʦʥʠ ʨʘʥʝʝ ʥʝ ʤʦʛʣʠ ʧʦ-

ʥʷʪʴ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʚʷʟʠ ʛʝʥʦʤʘ ʩ ʙʦʣʝʟ-

ʥʷʤʠ. 

ʂʘʢ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʩʦʢʨʘʱʘʶʪ ʤʝʜʠʮʠʥʩʢʠʝ 

ʨʘʩʭʦʜʳ 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʘʩʭʦʜʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ 

ʉʐɸ ʧʨʝʚʳʰʘʶʪ 600 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ, ʨʝ-

ʰʝʥʠʝ ʬʠʩʢʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʘʜʘʯ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ɸʥʘʣʠʪʠʢʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ ʥʘ ʣʝʢʘʨʩʪʚʘ. ʀʥʠʮʠʘʪʠʚʘ 

ʂʣʠʥʪʦʥʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʟʜʦʨʦʚʴʶ 

(CHAI) ʠʩʧʦʣʴʟʫʝʪ ʘʥʘʣʠʪʠʢʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʣʝʢʘʨʩʪʚʘʭ ʦʪ ɺʀʏ ʠ ʉʇʀɼʘ, ʤʘʣʷ-

ʨʠʠ ʠ ʪʫʙʝʨʢʫʣʝʟʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʛʦʚʦʨʘʤ ʦ 
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ʩʥʠʞʝʥʠʠ ʮʝʥ ʠ ʢ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝ-

ʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʩʪʨʘʥʘʭ, ʢʦʪʦʨʳʝ ʚ ʥʝʡ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʫʞʜʘʶʪʩʷ. ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

CHAI ʩʜʝʣʘʣʠ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲ-

ʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʠ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʣʫʯʰʝ ʚʩʝʛʦ 

ʨʘʩʭʦʜʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ. 

ʇʷʪʴʜʝʩʷʪ ʙʦʣʴʥʠʮ ʚ ʂʚʠʥʩʣʝʥʜʝ, ɸʚʩʪʨʘʣʠʷ, 

ʠʩʧʦʣʴʟʫʶʪ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʦʛʥʦʟʠʨʫʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʩʪʘʚʣʝʥʳ, 

ʠ ʪʨʘʚʤʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʧʦʣʫʯʘʪ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ, 

ʥʝʜʝʣʴ, ʤʝʩʷʮʝʚ ʠʣʠ ʜʘʞʝ ʣʝʪ. ʆʥ ʩʧʦʩʦʙʝʥ ʚʳʷʚ-

ʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ 

ʧʦʩʪʫʧʣʝʥʠʠ ʠ ʚʳʧʠʩʢʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʩʦʥʘʣʫ 

ʟʥʘʪʴ, ʢʦʛʜʘ ʦʞʠʜʘʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 

ʪʨʘʚʤʘʤʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʧʝʨʘ-

ʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʠʟʙʝʞʘʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʦʞʠʜʘ-

ʥʠʷ ʥʘ 20%. ɽʛʦ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʙʳʪʠʷ ʧʦ ʯʘʩʘʤ, ʯʪʦʙʳ ʧʨʝ-

ʜʫʧʨʝʜʠʪʴ ʧʝʨʩʦʥʘʣ ʦ ʢʦʣʠʯʝʩʪʚʝ ʢʨʦʚʘʪʝʡ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. ʂʚʠʥʩʣʝʥʜʩʢʠʝ ʙʦʣʴʥʠʮʳ 

ʝʞʝʛʦʜʥʦ ʵʢʦʥʦʤʷʪ ʜʦ 2,5 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ 

ʉʐɸ, ʘ ʩʪʦʠʤʦʩʪʴ ʫʣʫʯʰʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝ-

ʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ ʰʪʘʪʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 77,5 ʤʣʥ. 

ɼʦʣʣ. ʉʐɸ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ 

ʇʨʠʤʝʥʝʥʠʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʟʘ-

ʧʘʜʥʳʭ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʘʚʠʪʝʣʴʩʪʚʘʭ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʧʦʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʝʩʪʴ ʦʞʠʜʘʝʤʳʝ ʚʳʛʦʜʳ, ʧʨʠʦʨʠʪʠʟʘʮʠʷ 

ʜʝʤʦʢʨʘʪʠʠ ʚ ʯʘʩʪʥʦʡ ʞʠʟʥʠ ʤʦʞʝʪ ʧʦʤʝʰʘʪʴ ʧʨʦ-

ʛʨʝʩʩʫ. ʉʝʛʦʜʥʷ ʨʝʚʦʣʶʮʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʧʦ-

ʭʦʞʝ, ʠʛʨʘʝʪ ʥʘ ʨʫʢʫ ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʦʤʫ ʨʫʢʦ-

ʚʦʜʩʪʚʫ ʂʠʪʘʷ. ɹʣʘʛʦʜʘʨʷ ʙʝʩʧʝʨʝʙʦʡʥʦʤʫ ʜʦʩʪʫʧʫ 

ʢ ʜʘʥʥʳʤ ʯʝʨʝʟ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʣʠʮʝʥʟʠʨʦʚʘʥʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʢʦʥʛʣʦʤʝ-

ʨʘʪʘʤʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʜʘʥʥʳʭ Alibaba, Tencent ʠ 

Baidu, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʠʪʘʷ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ 

ʫʧʨʘʚʣʷʪʴ ʩʦʙʠʨʘʝʤʳʤʠ ʜʘʥʥʳʤʠ. 

ʍʦʪʷ ʪʦʣʴʢʦ ʚʨʝʤʷ ʧʦʢʘʞʝʪ, ʢʘʢ ʘʚʪʦʨʠʪʘʨʥʳʡ 

ʧʦʜʭʦʜ ʂʠʪʘʷ ʢ ʜʘʥʥʳʤ ʫʩʢʦʨʠʪ ʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʦʩʪʘʣʴʥʦʡ ʤʠʨ ʦʪʥʶʜʴ ʥʝ ʠʛʥʦʨʠ-

ʨʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʢʪʦʨʘʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʘʯʘʩʪʫʶ 

ʩʪʨʦʛʠʝ ʧʨʘʚʠʣʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ʂʘʢ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʛʦʨʦʜʘ 

ɹʘʨʩʝʣʦʥʘ ʨʘʟʨʘʙʦʪʘʣʘ ʧʣʘʥʳ ʧʦ ʚʢʣʶʯʝʥʠʶ 

ʜʘʥʥʳʭ ʚ ʛʦʨʦʜʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʦʣʝʝ 10 ʣʝʪ 

ʥʘʟʘʜ. ʋʤʥʳʡ ʛʦʨʦʜ, ʚ ʢʦʪʦʨʦʤ ʧʣʘʥʠʨʫʝʪʩʷ ʦʭʚʘ-

ʪʠʪʴ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ, ʚʢʣʶʯʘʷ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, 

ʵʥʝʨʛʝʪʠʢʫ, ʩʚʷʟʴ, ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʦ-

ʙʠʣʴʥʦʩʪʴ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶ-

ʜʝʡ. ʇʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜʢʨʝʧʣʝʥ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʘʥʥʳʭ, ʩʦʙʠʨʘʶʱʠʤʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʢʪʠʚʦʚ ʠ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʥʘʤʝʨʝʥʠʝʤ ʩʦʟʜʘʪʴ 

ʙʦʣʝʝ ʦʪʢʨʳʪʦʝ, ʧʨʦʟʨʘʯʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʜʣʷ 

ʚʦʚʣʝʯʝʥʠʷ ʛʨʘʞʜʘʥ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʝʡ ʦʙʱʝ-

ʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ʇʦ ʩʣʦʚʘʤ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʝʡ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ɹʘʨʩʝʣʦʥʘ çʩʪʨʝʤʠʪʩʷ ʩʚʷʟʘʪʴ 

ʛʣʦʙʘʣʴʥʳʝ ʛʦʨʦʜʘ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʱʠʭ ʧʨʦʙʣʝʤ ʚ ʙʫʜʫʱʝʤè. 

ʂʘʢ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ 

ʧʦʤʦʛʘʝʪ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʘ ʪʘʢʞʝ 

ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʘʤʠ ʤʦ-

ʞʝʪ ʩʪʘʪʴ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩ ʨʦʩʪʦʤ ʧʦʧʫ-

ʣʷʨʥʦʩʪʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ɿʝʤʣʝʪʨʷʩʝʥʠʝ ʥʘ ɻʘʠ-

ʪʠ ʚ 2010 ʛʦʜʫ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʘʚʘʨʠʡʥʳʤʠ ʩʣʫʞʙʘʤʠ, 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʠ ʣʶʜʴʤʠ, ʧʦʩʪʨʘʜʘʚʰʠʤʠ ʦʪ ʩʪʠ-

ʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ. ʏʪʦʙʳ ʧʦʤʦʯʴ ʧʨʘʚʠʪʝʣʴʩʪʚʫ, 

ʣʶʜʷʤ ʠ ʩʣʫʞʙʘʤ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ ʩʧʨʘʚʠʪʴʩʷ 

ʩ ʩʠʪʫʘʮʠʝʡ, InStedd, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʩʣʫʞʙʘʭ ʵʢʩʪʨʝʥʥʦʡ ʧʦ-

ʤʦʱʠ, ʩʦʟʜʘʣʘ ʩʠʩʪʝʤʳ ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʥʘ ʦʩʥʦʚʝ ʚʨʝʤʝʥʠ, ʛʝʦʣʦʢʘʮʠʠ ʠ ʤʘʨʰʨʫʪʘ ʧʝʨʝ-

ʜʘʯʠ. ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʦʨʠʪʝʪʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʛʨʘ-

ʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʧʘʩʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʳʤʠ ʘʛʝʥʪʩʪʚʘʤʠ ʦʥʠ 

ʩʤʦʛʣʠ çʪʦʯʥʦ ʨʘʟʤʝʯʘʪʴ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʧʦʠʩʢʦʚʦ-

ʩʧʘʩʘʪʝʣʴʥʳʤ ʢʦʤʘʥʜʘʤ, ʨʘʙʦʪʘʶʱʠʤ ʥʘ ʤʝʩʪʘʭè, 

ʩʫʤʝʚ ʩʧʘʩʪʠ ʠ ʧʦʜʜʝʨʞʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʣʶʜʝʡ. 

 

ʇʦʜʦʙʥʦ ʫʧʨʘʚʣʝʥʠʶ ʩʪʠʭʠʡʥʳʤʠ ʙʝʜʩʪʚʠʷ-

ʤʠ, ʚ ʉʐɸ ʠ 30 ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʠʩʢʘ-ʤʝʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʝʩʪʫʧʥʦʩʪʠ. ɿʜʘʥʠʷ ʩʚʷʟʘʥʳ ʩ 

ʚʠʜʘʤʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ 

ʨʘʡʦʥʳ ʟʘʧʠʩʘʥʳ ʥʘ ʮʠʬʨʦʚʦʡ ʢʘʨʪʝ ʩ ʥʘʣʦʞʝʥ-

ʥʳʤʠ ʥʘ ʥʠʭ ʤʝʩʪʘʤʠ ʧʨʦʰʣʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ɿʘ-

ʪʝʤ ʟʜʘʥʠʷ ʨʘʥʞʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʠ ʪʠʧʦʤ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʦʚʝʨʰʝʥʥʳʭ ʨʷʜʦʤ 

ʩ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʤ, ʠ ʧʦʤʝʯʘʶʪʩʷ ʧʦʣʠʮʠʝʡ, 

ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʠʭ, ʥʘ ʯʝʤ ʩʣʝʜʫʝʪ ʩʦʩʨʝʜʦʪʦ-

ʯʠʪʴ ʩʚʦʠ ʫʩʠʣʠʷ ʠ ʚʥʠʤʘʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʠ-

ʣʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʛʥʝʩʪʨʝʣʴʥʦʛʦ ʦʨʫʞʠʷ ʩʥʠʟʠ-

ʣʦʩʴ ʥʘ 35% ʚ ʅʴʶʘʨʢʝ, ʰʪʘʪ ʅʴʶ-ɼʞʝʨʩʠ; 33% 

ʦʛʨʘʙʣʝʥʠʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʝʢʨʘʪʠʣʠʩʴ ʚ ʂʦʣʦʨʘ-

ʜʦ-ʉʧʨʠʥʛʩ; ʘ ʚ ɻʣʝʥʜʝʡʣʝ, ʰʪʘʪ ɸʨʠʟʦʥʘ, ʦʙʱʘʷ 

ʧʨʝʩʪʫʧʥʦʩʪʴ ʩʦʢʨʘʪʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 40%. 

ʂʘʢ ʫʧʨʘʚʣʝʥʠʝ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʨʘʩʰʠʨʷ-

ʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ɹʦʣʝʝ ʨʘʟʫʤʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʦʟʥʘʯʘʶʪ ʙʦʣʝʝ ʣʝʛʢʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝ-

ʥʠʝ. ɺ ʕʩʪʦʥʠʠ ʛʨʘʞʜʘʥ ʥʠʢʦʛʜʘ ʥʝ ʧʨʦʩʷʪ ʟʘʧʦʣ-

ʥʠʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʠʥʬʦʨʤʘʮʠʶ ʜʚʘʞʜʳ. ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʘʷ ʩʝʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ X-Road ʵʢʦʥʦʤʠʪ 

ʙʦʣʝʝ 240 ʯʘʩʦʚ ʨʘʙʦʪʳ ʢʘʞʜʳʝ ʪʨʠ ʤʠʥʫʪʳ, ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʩʠʥʭʨʦʥʠʟʠʨʫʷ ʠʥʬʦʨʤʘʮʠʶ ʤʝʞʜʫ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. X-Road ʨʘʙʦ-

ʪʘʝʪ, ʧʦʟʚʦʣʷʷ ʫʪʚʝʨʞʜʝʥʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʟʘʧʨʘʰʠʚʘʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ. 

ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʦʬʠʮʠʘʣʴʥʦʝ ʣʠʮʦ ʥʫʞʜʘʝʪʩʷ ʚ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʙʝʟ ʟʘʧʨʦ-

ʩʘ ʚʨʫʯʥʫʶ. ʌʠʥʣʷʥʜʠʷ ʪʘʢʞʝ ʚʥʝʜʨʷʝʪ ʧʦʜʦʙʥʫʶ 

ʪʝʭʥʦʣʦʛʠʶ. 

ɺ ʊʘʡʚʘʥʝ ʣʶʜʠ ʧʦʦʱʨʷʶʪʩʷ ʢ ʫʯʘʩʪʠʶ ʚ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦʤʫ ʚʦʚʣʝʯʝʥʠʶ ʛʨʘʞʜʘʥ ʚ ʫʧʨʘʚʣʝʥʠʝ. ʀʩ-

ʧʦʣʴʟʫʷ ʩʠʩʪʝʤʫ vTaiwan, ʛʨʘʞʜʘʥʝ ʧʫʙʣʠʢʫʶʪ ʥʘ 

ʜʠʩʢʫʩʩʠʦʥʥʦʤ ʬʦʨʫʤʝ ʥʦʚʳʝ ʟʘʢʦʥʳ. ʉ ʧʦʤʦʱʴʶ 
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ʵʪʦʛʦ ʤʝʪʦʜʘ ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʣʶʜʠ ʧʨʠʛʣʘʰʘʶʪʩʷ 

ʦʧʫʙʣʠʢʦʚʳʚʘʪʴ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʣʝ-

ʞʘʪʴ ʚ ʦʩʥʦʚʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʇʨʝʜʣʦʞʝʥʠʷ 

ʦʮʝʥʠʚʘʶʪʩʷ ʜʨʫʛʠʤʠ ʛʨʘʞʜʘʥʘʤʠ, ʘ ʟʘʪʝʤ ʛʨʫʧ-

ʧʠʨʫʶʪʩʷ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʫʪʚʝʨʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʚʝʨʥʳ ʜʣʷ ʚʩʝʡ ʩʪʨʘʥʳ. ʇʦʩʣʝ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙ-

ʩʫʞʜʝʥʠʷ ʩʨʝʜʠ ʵʢʩʧʝʨʪʦʚ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʨʝʰʘʝʪ, 

ʧʨʠʤʝʥʷʪʴ ʣʠ ʧʨʘʚʢʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʦʩʥʦ-

ʚʘʥʥʳʝ ʥʘ ʨʝʘʢʮʠʠ ʣʶʜʝʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ - ʵʪʦ ʚʩʝ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʩʦʢʨʘ-

ʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚ ʧʨʘʚʠʪʝʣʴʩʪʚʝ. ɸʥʘʣʠʪʠʢʠ ʩʯʠ-

ʪʘʶʪ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʤʝʞʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʦ-

ʪʝʥʮʠʘʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ 500 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ ʪʦʣʴʢʦ ʚ ʉʦʝʜʠʥʝʥʥʳʭ 

ʐʪʘʪʘʭ. 
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PROGRAM FOR CHOOSING THE NUMBER AND POWER OF GENERATING EQIPMENT FOR 

DISTRIBUTED GENERATION POWER CENTERS  

 

ɸʥʥʦʪʘʮʠʷ:  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʠʢʠ ʧʦ ʚʳʙʦʨʫ ʯʠʩʣʘ ʠ ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʠʨʫʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʵʥʝʨʛʦʮʝʥʪʨʦʚ ʩ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʛʝʥʝʨʘʮʠʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ [1]. ʇʨʝʜʣʘʛʘʝʪʩʷ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ, ʠʩʢʣʶʯʠʚ ʨʫʯʥʦʡ ʨʘʩʯʸʪ. ɼʣʷ ʵʪʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʚ ʩʨʝʜʝ 

MATLAB. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʢʞʝ ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʘʣʴʥʝʡ-

ʰʝʤʫ ʨʘʟʚʠʪʠʶ.  

Abstract: 

The aim of this article is improving the method [1] of choosing the number and power of generating equip-

ment for distributed generation power centers. The method will be automatized and the manual calculation will 

be excluded. Automatization is achieved by writing program code in MATLAB. Also will be presented the con-

clusions and recomendations based on the results. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʛʝʥʝʨʘʮʠʷ, ʵʥʝʨʛʦʮʝʥʪʨ, ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

Keywords: distributed generation, power center, power supply systems 
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ɼʦ ʥʘʧʠʩʘʥʠʷ ʤʝʪʦʜʠʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣ ʢʦʨ-

ʨʝʢʪʥʳʡ ʚʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʠ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦ-

ʩʪʠ ʵʣʝʢʪʨʦʘʛʨʝʛʘʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʕʎ ʨʘʩ-

ʧʨʝʜʝʣʸʥʥʦʡ ʛʝʥʝʨʘʮʠʠ.  

ʆʟʥʘʢʦʤʠʪʩʷ ʩ ʩʘʤʦʡ ʤʝʪʦʜʠʢʦʡ ʤʦʞʥʦ ʚ [1]. 

ɿʜʝʩʴ ʞʝ ʦʩʪʘʥʦʚʠʤʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʝʸ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ. 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ 

ʙʣʦʢ-ʩʭʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʙʣʦʢ - ʩʭʝʤʘ 

ʅʝʢʦʪʦʨʳʝ ʙʣʦʢʠ ʥʫʞʜʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʢʦʤʤʝʥʪʘʨʠʷʭ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʨʘʙʦʪʳ ʧʨʦ-

ʛʨʘʤʤʳ ʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʪʤʝʪʠʤ ʠʭ 

ʟʥʘʢʦʤ * ʠ ʧʦʷʩʥʠʤ ʧʦʜʨʦʙʥʝʝ: 
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* - ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʛʨʘʤʤʘ ʧʦʜʭʦʜʠʪ ʢ 

ʨʘʩʯʸʪʫ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʤʦʱʥʦʩʪʠ ʝʜʠ-

ʥʠʯʥʦʛʦ ʵʣʝʢʪʨʦʘʛʨʝʛʘʪʘ. ʇʦʣʫʯʠʚʰʠʡʩʷ ʨʝʟʫʣʴʪʘʪ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʠʟʚʝʩʪʥʳʤʠ ʤʦʱʥʦʩʪʷ-

ʤʠ ʢʘʪʘʣʦʞʥʳʭ ʵʣʝʢʪʨʦʘʛʨʝʛʘʪʦʚ ʠ ʚʳʙʨʘʪʴ ʧʦʜ-

ʭʦʜʷʱʠʡ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ (5). ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʚʝʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʢʪʨʦʘʛʨʝʛʘ-

ʪʘ ʩʦʛʣʘʩʥʦ ʝʛʦ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ 

(

 

 
** - ʯʠʩʣʦ ʘʛʨʝʛʘʪʦʚ ʚʳʙʠʨʘʝʤ ʠʩʭʦʜʷ ʠʟ ʪʨʝ-

ʙʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʥʦʨ-

ʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 1 ʠ 2 ʢʘʪʝʛʦʨʠʡ 

ʥʘʜʸʞʥʦʩʪʠ. 

*** - ʥʘ ʵʪʦʤ ʰʘʛʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ 

ʘʛʨʝʛʘʪʦʚ. ɺ ʩʣʫʯʘʝ ʥʝʚʳʧʦʣʥʝʥʠʷ ʙʫʜʝʪ ʚʳʚʝʜʝʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ ʠ ʚʚʦʜ ʜʘʥʥʳʭ ʥʫʞʥʦ 

ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʥʦʚʦ.  

ʇʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞ-

ʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ: 

1. ʇʦʚʳʩʠʪʴ ʨʘʩʯʸʪʥʫʶ ʤʦʱʥʦʩʪʴ () ʧʫ-

ʪʸʤ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʣʠʙʦ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʡ ʟʘʛʨʫʟʢʦʡ ʩʫʱʝʩʪʚʫʶʱʠʭ. 

2. ʉʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ, ʧʨʠ ʵʪʦʤ 

ʧʦʚʳʩʠʚ ʠʭ ʤʦʱʥʦʩʪʴ. 

3. ʆʩʪʘʥʦʚʠʪʴ ʛʝʥʝʨʠʨʫʶʱʠʡ ʘʛʨʝʛʘʪ, ʚʚʝʜʷ 

ʝʛʦ ʚ ʨʝʟʝʨʚ. 

ʇʦʣʫʯʝʥʥʳʡ ʩʦʛʣʘʩʥʦ ʙʣʦʢ-ʩʭʝʤʝ ʢʦʜ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʠʞʝ.  

>> p_nom = [3 2.7 1 0.9]; 

>> k_i = 0.8; 

>> k_r = 1; 

>> k_nam = 3; 

>> k_pusk = 7; 

>> P_ust_potr = sum(p_nom); 

>> P_rasch_potr = P_ust_potr*k_i*k_r; 

>> q = [k_nam k_pusk]; 

>>P_pik_potr= (P_rasch_potr-

max(p_nom)*k_i*k_r)+max(p_nom)*max(q); 

>> 

disp(sprintf('P_rasch_potr=%g',P_rasch_potr)); 

>> disp('vvedite predvaritelnoye kol-vo iee'); 

>> n_rab_pr = input('n_rab_pr='); 

>> disp('vvedite koeficient zagruzki (tablitsa 1)'); 

>> k_zg = input('k_zg='); 

>> P_ed_potr_iee = 

P_rasch_potr/(n_rab_pr*k_zg); 

>> 

disp(sprintf('P_nom_iee_dolzhno_byt>=%g',P_ed_pot

r_iee)); 

>> P_nom_iee = input('P_nom_iee='); 

>> disp('vvedite haracteristiki vybrannogo elec-

troagregata'); 

>> P_dl_dop_iee = input('P_dl_dop_iee='); 

>> delta_P_dop_iee = input('delta_P_dop_iee='); 

>> P_max_dl_iee = input('P_max_dl_iee='); 

>> P_pik_iee = P_max_dl_iee; 

>> P_min_dop_iee = input('P_min_dop_iee='); 

>> disp('vvedite vremya remonta i mezremont-

nogo intervala'); 

>> T_rem_iee = input('T_rem_iee='); 

>> T_mez_rem_int_iee = in-

put('T_mez_rem_int_iee='); 

>> N_rab_normrezhim_1i2kat_iee_ = 

2*P_rasch_potr/P_max_dl_iee; 

>> N_rab_normrezhim_1i2kat_iee = 

ceil(N_rab_normrezhim_1i2kat_iee_); 

>> P_fact_iee = 

P_rasch_potr/N_rab_normrezhim_1i2kat_iee; 

>> N_rab_avarrezhimn1_iee = 

ceil((P_fact_iee/delta_P_dop_iee)+1); 

>> N_rab_pik_iee = ceil(P_pik_potr/P_pik_iee); 

>> N_rab_pikdelta_iee = ceil((P_pik_potr-

P_rasch_potr)/delta_P_dop_iee); 

>> N_rab_rezes_iee = 

ceil((1.2*P_rasch_potr)/P_max_dl_iee); 

>> N_rab_avarrezhimn2_iee = 

ceil((P_rasch_potr/P_max_dl_iee)+1); 

>> w = [N_rab_normrezhim_1i2kat_iee 

N_rab_pik_iee N_rab_pikdelta_iee ... 

N_rab_avarrezhimn1_iee N_rab_rezes_iee 

N_rab_avarrezhimn2_iee]; 

>> N_rab_iee = max(w); 

>> N_dop_iee = 

ceil(P_rasch_potr/P_min_dop_iee); 

>>[N_rem_iee]=proverka(N_rab_iee,N_dop_iee,

T_rem_iee,T_mez_rem_int_iee ); 

>> N_oper23_iee = input('N_oper23_iee='); 

>> 

N_iee=N_rab_iee+N_oper23_iee+N_rem_iee; 

>> disp(sprintf('P_nom=%g',P_nom_iee)); 

>> disp(sprintf('N_iee=%g',N_iee)); 

>> k_r = [ 0 1.33 1.22 1.12 1.08 1.06 1.04 1 1 1 1 

]; 

>> P_ed_potr_iee = 

[P_ust_potr*k_i*k_r/(n_rab_pr*k_zg)]; 

>> P_ust_potr_ = [0:5:50]; 

>> plot (P_ust_potr_, P_ed_potr_iee, [0 50], 

[P_nom_iee P_nom_iee], ... 

[P_rasch_potr P_rasch_potr], [0 

max(P_ed_potr_iee)], [0 50], [2.56 2.56]); 

>> grid on;  

>> title('ʆʧʪʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʀʕʕ');  

>> xlabel('ʤʦʱʥʦʩʪʴ ʕʎ, ʄɺʪ');  

>> ylabel('ʤʦʱʥʦʩʪʴ ʀʕʕ, ʄɺʪ');  

>> text(25,2.66,'\downarrow ɻʊʋ-2,5ʇ'); 

>> text(25,1.05*P_nom_iee,'\downarrow GazE-

cos 16ɻɼɻ49'); 

>> text(25,1.05*P_nom_iee,'\downarrow GazE-

cos 16ɻɼɻ49'); 

ɸʚʪʦʤʘʪʠʟʠʨʫʷ ʤʝʪʦʜʠʢʫ ʚʳʙʦʨʘ, ʤʦʞʥʦ ʧʦ-

ʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʢ ʜʣʷ ʢʦʥʢʨʝʪʥʦ-

ʛʦ ʵʥʝʨʛʦʮʝʥʪʨʘ, ʪʘʢ ʠ ʜʣʷ ʙʦʣʝʝ ʦʙʱʠʭ ʩʣʫʯʘʝʚ.  

ʂ ʧʨʠʤʝʨʫ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧ-

ʪʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʦʪ ʤʦʱʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ (ʵʥʝʨʛʦʮʝʥʪʨʘ). ɼʣʷ 

ʫʜʦʙʩʪʚʘ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʚʳʨʘʟʠʤ 

ʯʝʨʝʟ ʤʦʱʥʦʩʪʴ ʝʜʠʥʠʯʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʊʘʢʞʝ ʦʪʤʝ-

ʪʠʤ ʥʘ ʛʨʘʬʠʢʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʛʝʥʝʨʠʨʫʶʱʠʝ 

ʘʛʨʝʛʘʪʳ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʤʦʱʥʦʩʪʠ. ɼʣʷ ʧʨʠʤʝʨʘ ʦʛʨʘʥʠʯʠʤʩʷ ʜʚʫʤʷ ʩʭʦ-
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ʞʠʤʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʝʥʝʨʘʪʦʨʘʤʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʛʦ (ɻʊʋ-2,5ʇ) ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(GazEcos 16ɻɼɻ49).  ʉ ʫʯʸʪʦʤ ʟʘʜʘʥʥʳʭ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʧʦʣʫʯʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

ʇʦ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʨʘʩʯʸʪʥʦʛʦ 

ʵʥʝʨʛʦʮʝʥʪʨʘ ʠ ʧʦʩʪʨʦʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʥʦ 

ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʝʜʠʥʠʯʥʦ-

ʛʦ ʘʛʨʝʛʘʪʘ. ʇʦʜ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪʩʷ ʪʘʢʦʝ ʝʸ ʟʥʘʯʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʢʩʠʤʫʤ ʤʦʱʥʦʩʪʠ ʚʩʝʭ ʛʝʥʝʨʠ-

ʨʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ 

ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚ-

ʢʠ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʣʠʥʠʠ ʥʘ ʛʨʘʬʠʢʝ) ʙʣʠʞʘʡ-

ʰʫʶ ʢ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʫʩʪʘʥʦʚʢʫ.

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʤʦʱʥʦʩʪʠ ʝʜʠʥʠʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʪ ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʦʮʝʥʪʨʘ 

 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʤʦʱʥʦʩʪʴ ʝʜʠʥʠʯʥʦʛʦ 

ʘʛʨʝʛʘʪʘ ʩʪʨʝʤʠʪʩʷ ʢ 2 ʄɺʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʴ-

ʰʝʥʠʝʤ ʨʘʩʯʸʪʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ ʵʣʝʢʪʨʦʧʨʠʸʤʥʠʢʦʚ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʣʫʯʝʥʘ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʵʥʝʨʛʦʮʝʥʪʨʘ. ʇʦʣʫʯʝʥʠʝ ʦʙʱʝʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʝʚʦʟ-

ʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʠʤʝʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʯʸʪʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʦʝ ʯʠʩʣʦ ʵʣʝʢʪʨʦ-

ʧʨʠʸʤʥʠʢʦʚ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʋʜʠʥʮʝʚ ɼ.ʅ., ʐʦʰʠʥ ʄ. ɺʳʙʦʨ ʯʠʩʣʘ ʠ 

ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʵʥʝʨ-

ʛʦʮʝʥʪʨʦʚ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʨʘʩʧʨʝ-

ʜʝʣʸʥʥʦʡ ʛʝʥʝʨʘʮʠʝʡ. ï ɺʝʩʪʠ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ 

ˉ4 (96) 2018. 
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POWER CALCULATION METHOD OF RESIDENTIAL COMPLEX POWER SYSTEMS BASED ON 

BIOGAS FROM HUMANôS WASTINGS 

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʤʦʱʥʦʩʪʠ ʵʥʝʨʛʦʮʝʥʪʨʘ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʘʙʦʪʘ-

ʶʱʝʛʦ ʥʘ ʙʠʦʛʘʟʝ ʠʟ ʦʪʭʦʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʛʘʟʦʚʫʶ 

ʤʠʥʠ-ʊʕʎ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ. 

Abstract: 

The method of calculating the power of residential complex working on biogas from humanôs waste are de-

scribed in this article. It is supposed to use combined power plant working on the biogas as the main source for 

the first consumption category and as the spare one for the second consumption category. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʛʘʟʦʚʘʷ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘ, ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʛʝʥʝʨʘʮʠʷ, ʵʥʝʨʛʦʮʝʥʪʨ, ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

Keywords: biogas power plant, distributed generation, power center, power supply systems 

 

ʉʝʡʯʘʩ, ʚʦ ʚʨʝʤʝʥʘ ʧʦʚʳʰʝʥʠʷ ʮʝʥ ʥʘ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʶ ʠ ʠʩʯʝʟʘʶʱʠʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ, 

ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʵʥʝʨʛʠʠ ʪʘʢʠʤ, ʢʘʢ ʙʠʦʵʥʝʨʛʝʪʠʢʘ ʥʘ ʦʩʥʦʚʝ ʚʦʟ-

ʦʙʥʦʚʣʷʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʕʪʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʦʣʫʯʝʥʠʝʤ ʙʠʦʛʘʟʘ, ʟʘ ʩʯʝʪ 

ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʆʪʭʦʜʳ, ʧʦʣʫʯʘʝʤʳʝ 

ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʫʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. 

ɺʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʥʘʩ ʩʨʝʜʫ ʚʝʜʫʪ ʢ ʩʝʨʴʝʟʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦ-

ʙʣʝʤʘʤ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʥʝʜʨʷʝʤʳʝ ʚ ʧʨʠʚʳʯ-

ʥʦʡ ʜʣʷ ʥʘʩ ʵʥʝʨʛʝʪʠʢʝ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ, ʦʜʥʘʢʦ, 

ʩʦʚʩʝʤ ʥʝ ʩʧʘʩʘʶʪ ʦʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʵʢʦ-

ʣʦʛʠʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʛʨʘʤʦʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʵʥʝʨʛʝʪʠʢʠ ʥʘ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʪʦʧʣʠʚʝ ʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ-

ʪʨʘʜʠʮʠʦʥʥʦʡ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʆʨʛʘʥʠʯʝʩʢʠʤ ʦʪʭʦʜʘʤ ï ʙʠʦʤʘʩʩʘʤ, ʫʜʝʣʷʝʪ-

ʩʷ ʦʩʦʙʦʝ ʤʝʩʪʦ. ʇʝʨʝʨʘʙʦʪʢʘ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦ-

ʜʘʨʷ ʙʨʦʞʝʥʠʶ ʤʝʪʘʥʘ ʩ ʧʦʣʫʯʝʥʠʝʤ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʙʠʦʛʘʟʘ, ʚ ʢʦʪʦʨʦʤ ʤʝʪʘʥʘ ʩʦʜʝʨʞʠʪʩʷ ʦʢʦʣʦ 

50-70%, ʘ ʪʘʢʞʝ ʙʝʟʚʨʝʜʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝ-

ʥʠʡ. 

ɺ ʙʠʦʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ - ʙʠʦʨʝʘʢʪʦʨʘʭ, 

ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʢʮʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪ-

ʩʷ ʙʠʦʛʘʟ. ʇʨʦʪʝʢʘʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʘ) ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʧʦʤʝʱʘʶʪʩʷ ʚ ʙʠʦ-

ʨʝʢʪʦʨ; 

ʙ) ʟʘʪʝʤ ʦʥʦ ʧʨʦʭʦʜʠʪ ʛʦʤʦʛʝʥʠʟʘʮʠʶ ʠ ʧʝʨʝ-

ʤʝʰʠʚʘʝʪʩʷ; 
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ʚ) ʧʦʩʣʝ ʧʨʦʪʝʢʘʥʠʷ ʘʥʘʵʨʦʙʥʦʛʦ ʩʙʨʘʞʠʚʘ-

ʥʠʷ, ʧʦʣʫʯʘʶʪ ʙʠʦʛʘʟ; 

ʛ) ʜʘʣʝʝ ʙʠʦʛʘʟ ʦʪʧʨʘʚʣʷʝʪʩʷ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ 

ʦʙʦʨʦʪʘ; 

ʜ) ʠʩʧʦʣʴʟʦʚʘʥʥʦʝ ʩʳʨʴʝ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʙʠʦ-

ʫʜʦʙʨʝʥʠʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤ ʧʦʣʫʯʝʥʠʝ ʙʠʦʛʘʟʘ ʠʟ ʬʝʢʘʣʴ-

ʥʳʭ ʩʪʦʢʦʚ(ʢʘʥʘʣʠʟʘʮʠʷ) ʠ ʊɹʆ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʨʘʟʥʳʭ ʙʠʦʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ ʧʦʣʫʯʝʥʠʝ ʙʠʦʛʘʟʘ ʠʟ 

ʬʝʢʘʣʴʥʳʭ ʩʪʦʢʦʚ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ, ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʪʝʧʣʦʪʳ. ɼʣʷ 

ʫʧʨʦʱʝʥʠʷ ʜʘʥʥʘʷ ʩʭʝʤʘ ʧʦʢʘʟʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʦʜ-

ʥʦʛʦ ʜʦʤʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ, ʢ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ 

ʧʦʜʢʣʶʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʜʦʤʦʚ. ʇʦʣʫʯʘʝʤʳʡ ʙʠʦʛʘʟ, 

ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʚ ʛʘʟʛʦʣʴʜʝʨʝ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʕʕ ʠ ʊʝʧʣʦʪʳ. 

ʈʠʩʫʥʦʢ 1 ï ɹʠʦʛʘʟʦʚʘʷ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘ 

 

ɹʳʣ ʚʟʷʪ ʤʠʢʨʦʨʘʡʦʥ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝ-

ʥʠʷ 12000 ʠ ʙʳʣʦ ʧʦʩʯʠʪʘʥʦ, ʯʪʦ ʧʨʦʮʝʥʪ ʕʕ, ʚʳ-

ʨʘʙʦʪʘʥʥʳʡ ʟʘ ʩʯʝʪ ʙʠʦʛʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʦʙ-

ʭʦʜʠʤʦʡ ʕʕ ʩʦʩʪʘʚʠʣ 40% [1]. 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʙʠʦʛʘʟʦʚʳʭ ʤʠʥʠ ï ʊʕʎ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯ-

ʥʠʢʦʚ ʵʥʝʨʛʠʠ ʩ ʮʝʣʴʶ ʨʘʟʛʨʫʟʢʠ ʦʩʥʦʚʥʦʡ ʵʥʝʨ-

ʛʦʩʠʩʪʝʤʳ ʠ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʵʣʝʢʪʨʦ-

ʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ʊʘʢʞʝ ʧʦʢʘʟʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ɹɻʕʋ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩ-

ʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʥʦ ʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ ʜʣʷ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʦʚ: 

ʘʚʪʦʥʦʤʥʳʡ ʠ ʧʘʨʘʣʣʝʣʴʥʳʡ ʩ ʵʥʝʨʛʦʩʠʩʪʝʤʦʡ. 

ʇʘʨʘʣʣʝʣʴʥʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʷ ʠ ʩʝʪʴ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʥʘ ʦʙʱʠʝ 

ʥʘʛʨʫʟʦʯʥʳʝ ʰʠʥʳ. ʕʪʦʪ ʨʝʞʠʤ ʧʨʠʤʝʥʷʝʪʩʷ, ʝʩʣʠ 

ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʵʣʝʢʪʨʦʩʥʘʙʞʝ-

ʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʩʦʙʦʡ ʢʘʪʝʛʦʨʠʠ, ʘ ʪʘʢʞʝ ʚ ʯʘ-

ʩʳ ʧʠʢʘ ʩ ʮʝʣʴʶ ʢʦʤʧʝʥʩʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʥʘʛʨʫʟʢʠ.  

ʅʦ ʨʝʞʠʤ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ ï ʙʦʣʴʰʠʝ ʪʦʢʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ 

ʥʘ ʰʠʥʘʭ ʈʋ 10-6 ʢɺ. ʕʪʦ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʢʘʧʠ-

ʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʝʪʠ, ʘ ʪʘʢʞʝ 

ʫʩʪʨʦʡʩʪʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. ɸ ʘʚʪʦʥʦʤʥʳʡ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. 

ʈʘʙʦʪʘ ʙʣʦʢ-ʩʪʘʥʮʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʵʥʝʨʛʦʩʠ-

ʩʪʝʤʦʡ ʚʦʟʤʦʞʥʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʩʮʝʥʘʨʠʷʤ: 

Cʨʝʟʘʥʠʝ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ - ʧʦʪʨʝʙʠʪʝʣʴ ʦʙʷ-

ʟʘʥ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʪʦʨʦʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦʙʳ ʧʦʢʨʳʪʴ ʚʩʶ 

ʥʘʛʨʫʟʢʫ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʫʨʦʚ-

ʥʷ. 
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ʈʠʩʫʥʦʢ 2 ï  ɻʨʘʬʠʢ ʥʘʛʨʫʟʢʠ ʚ ʨʝʞʠʤʝ ʩʨʝʟʘʥʠʷ ʧʠʢʘ 

 

ʅʘʛʨʫʞʝʥʠʝ ʧʦ ʫʨʦʚʥʶ - ʨʘʙʦʪʘ ʛʝʥʝʨʘʪʦʨʦʚ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʥʘʛʨʫʟʢʫ. ʂʦʛʜʘ ʧʦ-

ʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʝʚʳʰʘʝʪ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʛʝʥʝʨʘʪʦʨʘ, ʵʥʝʨʛʠʷ ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʦʪ ʵʥʝʨʛʦ-

ʩʠʩʪʝʤʳ. ɽʩʣʠ ʥʘʛʨʫʞʝʥʠʝ ʧʦ ʫʨʦʚʥʶ ʧʨʝʚʳʰʘʝʪ 

ʚʥʫʪʨʝʥʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠʟʣʠʰʝʢ 

ʵʥʝʨʛʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʦʪʜʘʥ ʚ 

ʩʝʪʴ (ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʦʟʤʝʱʝʥʠʝʤ ʟʘʪʨʘʪ). 

 

 
ʈʠʩʫʥʦʢ 3 ï  ɻʨʘʬʠʢ ʥʘʛʨʫʟʢʠ ʚ ʨʝʞʠʤʝ ʧʦʩʪʦʷʥʥʦʡ ʟʘʛʨʫʟʢʠ 

 

çʅʫʣʝʚʦʡ ʵʢʩʧʦʨʪ, ʥʫʣʝʚʦʡ ʠʤʧʦʨʪè -  ʧʦʪʨʝ-

ʙʠʪʝʣʴ ʧʦʢʨʳʚʘʝʪ ʚʩʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʩʥʘʙ-

ʞʝʥʠʠ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦ-

ʩʪʝʡ. 

ʀʟ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʦʙ-

ʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʧʦʪʨʝʙʠʪʝʣʷ ʣʫʯʰʝ ʨʘʙʦ-

ʪʘʪʴ ʚ ʨʝʞʠʤʝ ʩʨʝʟʘʥʠʷ ʧʠʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ 

ʤʠʥʠʤʫʤʝ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʧʦʢʫʧʥʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʦ ʠ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʨʝʩʫʨʩ ʙʣʦʢ-ʩʪʘʥʮʠʡ. ɼʣʷ ʛʦʨʦʜʘ ʵʪʦ ʧʦʟʚʦ-

ʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʫʶ ʟʘʛʨʫʟʢʫ ʦʩ-

ʥʦʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ ʚ ʥʦʯʥʳʝ ʠ 

ʧʦʣʫʧʠʢʦʚʳʝ ʯʘʩʳ, ʘ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ ʧʝʨʝʣʦʞʠʪʴ 

ʯʘʩʪʴ ʛʝʥʝʨʘʮʠʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɼʦʣʞʥʳ ʪʘʢʞʝ 

ʰʠʨʦʢʦ ʨʘʟʚʠʚʘʪʴʩʷ ʛʝʥʝʨʘʪʦʨʳ ʜʣʷ ʨʝʟʝʨʚʠʨʦʚʘ-

ʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ çʭʦʣʦʜʥʦʤ ʨʝʟʝʨʚʝè, ʥʦ ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʦʩʦʙʦ ʚʘʞʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʩʣʫʯʘʝ ʥʝ-

ʭʚʘʪʢʠ ʤʦʱʥʦʩʪʠ ʦʪ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʵʪʠ ʛʝʥʝʨʘʪʦ-

ʨʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʫʱʝʥʳ ʚ ʨʘʙʦʪʫ; ʪʘʢʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʛʨʘʬʠʢ ʠʭ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʨʦ-

ʚʝʨʢʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʯʘʩʳ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʊʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʝʟʝʨʚʥʳʭ ʛʝʥʝʨʠʨʫʶʱʠʭ 

ʦʙʲʝʢʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʙʠʦʛʘʟʝ ʚ ʥʦʨʤʘʣʴʥʦʤ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ, ʚ ʨʝʞʠʤʝ ʯʘʩʪʠʯʥʦʡ ʟʘʛʨʫʟʢʠ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʩʞʠʛʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʙʠʦʛʘʟʘ. 

ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʪ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʜʘʥʥʳʝ ʫʩʪʘ-

ʥʦʚʢʠ ʧʝʨʝʭʦʜʷʪ ʚ ʨʝʞʠʤ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ. ʇʝʨʝ-

ʭʦʜ ʦʪ ʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʢ ʜʨʫʛʦʤʫ ʚʦʟʤʦʞʝʥ 

ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʩʢʦʨʦʩʪʠ ʙʨʦʞʝ-

ʥʠʷ ʙʠʦʤʘʩʩʳ ʚ ɹɻʋ, ʥʦ ʪʘʢ ʢʘʢ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʦ-

ʩʠʪ ʠʥʝʨʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝʜʦʩʪʘʪʦʢ ʠʣʠ ʠʟʙʳ-

ʪʦʢ ʚʳʜʝʣʷʝʤʦʛʦ ʙʠʦʛʘʟʘ ʥʘ ʚʨʝʤʷ ʧʝʨʝʭʦʜʘ ʠʟ 

ʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʜʨʫʛʦʡ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʛʘʟʛʦʣʴʜʝʨʘ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ-
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ʤʠʤʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʙʦʪʳ ʙʠʦʛʘʟʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʕʉ, ʚʦʟʤʦʞʥʘ ʘʚʪʦʥʦʤ-

ʥʘʷ ʨʘʙʦʪʘ ʥʘ ʦʙʱʫʶ ʥʘʛʨʫʟʢʫ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ. 

 
ʈʠʩʫʥʦʢ 4 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɹɻʕʋ 

 

ɹʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʛʘʟʦʚʫʶ ʤʠʥʠ-ʊʕʎ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ ʠʩʪʦʯ-

ʥʠʢʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʅʘʢʣʘʜʳʚʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʚʠʜʝ ʩʫʤʤʘʨʥʦ-

ʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʩʝʤʠ ʧʦʪʨʝʙʠʪʝ-

ʣʷʤʠ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʄʦʱʥʦʩʪʴ ʨʝʟʝʨʚʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʷ 

ʤʦʱʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʷ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ. ɻʣʘʚʥʘʷ ʦʩʦʙʝʥ-

ʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ - ʵʪʦ ʪʦ, ʯʪʦ ʦʥʘ ʨʘʙʦʪʘʝʪ ʥʘ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʤ ʪʦʧʣʠʚʝ ï ʙʠʦʛʘʟʝ, ʢʦʪʦʨʳʡ ʚʳʨʘ-

ʙʘʪʳʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʀ ʝʱʝ ʦʜʥʠʤ ʦʛʨʘ-

ʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʙʠʦʛʘʟʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦ-

ʪʦʨʦʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ. ʉʠʩʪʝʤʘ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ 

ʚʳʙʦʨʘ ʤʦʱʥʦʩʪʠ ʨʝʟʝʨʚʥʦʡ ʤʠʥʠ-ʊʕʎ: 

  

 
, 

ʛʜʝ  ï ʤʦʱʥʦʩʪʴ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘ-

ʥʦʚʢʠ, ʢɺʪ; 

 ï ʤʦʱʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʝʨʚʦʡ ʢʘ-

ʪʝʛʦʨʠʠ ʥʘʜʝʞʥʦʩʪʠ; 

 ï ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʳʨʘʙʘ-

ʪʳʚʘʝʤʦʡ ʠʟ ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ ʟʘ ʩʫʪʢʠ; 

N ïʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʞʠ-

ʣʦʤ ʢʦʤʧʣʝʢʩʝ; 

 ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʫʯʠʪʳʚʘʝʪ ʫʚʝʣʠ-

ʯʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʙʠʦʛʘʟʘ; 

ʨʘʩʯʝʪʥʘʷ ʤʦʱʥʦʩʪʴ 

ʚʩʝʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʞʠʣʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ. 
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THE CONCEPT OF A DISTRIBUTED ACTIVE -ADAPTIVE SYSTEM USING SMART CONTRACTS 

AND BLOCKCHAIN TECHNOLOGY  

 

ɸʥʥʦʪʘʮʠʷ: 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʩʠʩʪʝʤʘ Distributed Electro-Station. ʕʪʦ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʘʷ 

ʩʝʪʴ, ʨʘʙʦʪʘʶʱʘʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʚ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʝ ʫʟʣʳ ʠ ʬʦʨʤʠʨʫʶʱʘʷ ʙʣʦʢʯʝʡʥ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʇʝʨʩʦ-

ʥʘʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʯʥʳʭ ʪʦʧʣʠʚʥʳʭ ʷʯʝʝʢ ʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. ʉʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʳʥʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

Abstract: 
The article describes the Distributed Electro-Station system. This is a distributed active-adaptive grid oper-

ating under the control of smart contracts, uniting personal power plants into electricity generating units and 

forming a blockchain in the structure of distributed energy. Personal power plants operate on the basis of fuel 

cells and batteries. The system allows consumers to participate in the generation of the electricity market. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʛʝʥʝʨʘʮʠʷ, ʪʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʙʣʦʢ-

ʯʝʡʥ, ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʳ, ʘʢʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ, plug-and-play. 

Keywords: distributed generation, fuel cells, electrical systems, blockchain, smart contracts, smart-grid, 

plug-and-play. 

 

ʄʠʨ ʩʪʦʠʪ ʥʘ ʧʦʨʦʛʝ ʰʝʩʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʫʢʣʘʜʘ, ʢʣʶʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʢʦʪʦʨʦʛʦ 

ʚʩʝ ʘʢʪʠʚʥʝʝ ʩʪʘʥʦʚʷʪʩʷ ʮʠʬʨʦʚʳʝ ʠ ʥʘʥʦʪʝʭʥʦʣʦ-

ʛʠʠ. ʅʘ ʧʦʜʭʦʜʝ ʯʝʪʚʝʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦ-

ʣʶʮʠʷ, ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʤʘʷ  

ʀʥʜʫʩʪʨʠʝʡ 4.0 ï ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʩʣʫʞʠʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʦʙʦʪʠʟʠ-

ʨʦʚʘʥʥʳʭ ʠ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [1]. ɻʣʘʚʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʀʥʜʫʩʪʨʠʠ 4.0 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʧʦʚʩʝʤʝʩʪʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʢʘʢ 

ʙʘʟʠʩʥʦʛʦ ʜʚʠʞʫʱʝʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠʟʘ-

ʮʠʠ. 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʮʠʬ-

ʨʦʚʫʶ ʩʨʝʜʫ ʥʝʩʸʪ ʚ ʩʝʙʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ: 

ʧʦʚʳʰʝʥʠʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʚʦʟʤʦʞʥʦʛʦ ʢʦʣʣʘʧʩʘ ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʝʟʢʠʤ ʨʦʩʪʦʤ ʵʥʝʨʛʦʧʦ-

ʪʨʝʙʣʝʥʠʷ. ʋʞʝ ʩʝʛʦʜʥʷ ʵʪʦ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ 

ʥʝʫʢʣʦʥʥʦ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. 

ɺʩʝ ʯʘʱʝ ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʦʩʪʘʚʦʢ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʚ ʥʦʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʢʣʘʜʝ [2]. ʄʠʨʦ-

ʚʘʷ ʩʪʘʪʠʩʪʠʢʘ ʙʣʵʢʘʫʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦ-

ʩʪʘʚʦʢ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝʵʬʬʝʢʪʠʚʥʘ, ʥʝ ʩʧʦʩʦʙʥʘ 

ʢ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʶ, ʙʳʩʪʨʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 
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ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʧʝʨʠʦ-ʜʠʯʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʙʣʵʢʘʫʪʦʚ [3]. 

 
ʈʠʩʫʥʦʢ 9. ʄʠʨʦʚʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʤʘʩʩʦʚʳʤ ʦʪʢʣʶʯʝʥʠʷʤ. ʂʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ, ʠʭ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʣʶʯʸʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʳ ʢʨʫʧʥʝʡʰʠʝ ʙʣʵʢʘʫʪʳ 

ʚ ʠʩʪʦʨʠʠ [3]. ʕʪʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘʜʸʞʥʦʩʪʠ ʚ ʤʠʨʦ-

ʚʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. ʂ ʪʦʤʫ ʞʝ ʚ XXI  ʚʝʢʝ ʚʦʟ-

ʨʘʩʪʘʝʪ ʫʛʨʦʟʘ ʛʣʦʙʘʣʴʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʝʨ-

ʨʦʨʠʟʤʘ. 

 

 
ʈʠʩʫʥʦʢ 10. ʂʨʫʧʥʝʡʰʠʝ ʙʣʵʢʘʫʪʳ ʚ ʠʩʪʦʨʠʠ 

 

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ ʚʪʦʨʦʛʦ ʜʝʩʷʪʠ-

ʣʝʪʠʷ XXI ʚʝʢʘ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʠ ʢʨʠʧʪʦʚʘʣʶʪ. ʕʪʠ ʪʝʭʥʦ-

ʣʦʛʠʠ ʥʝʧʣʦʭʦ ʧʨʠʞʠʣʠʩʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʙʨʘʣʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʩʪʦʨʦʥʥʠʢʦʚ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʝʡ. 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʠʟʥʝ-

ʩʦʤ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʥʠ-

ʤʘʶʪʩʷ ʪʦʣʴʢʦ çʩʠʣʴʥʳʝ ʠʛʨʦʢʠè, ʘ ʠʤʝʥʥʦ: ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʤʦʥʦ-

ʧʦʣʠʠ. ʇʨʠ ʵʪʦʤ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ çʠʛʨʦʢʦʚè ʥʘ 

ʨʳʥʢʝ ʧʦʩʪʘʚʦʢ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʬʘʢʪʠʯʝʩʢʠ ʦʩ-

ʥʦʚʥʦʡ ʧʦʪʨʝʙʠʪʝʣʴ (49%) ï ʵʪʦ ʥʘʩʝʣʝʥʠʝ ʠ ʯʘʩʪ-

ʥʳʝ ʜʦʤʦʭʦʟʷʡʩʪʚʘ (ʨʠʩʫʥʦʢ 3) [4]. ʂʘʟʘʣʦʩʴ ʙʳ, 

ʯʪʦ ʪʘʢʦʡ ʩʠʣʴʥʳʡ çʠʛʨʦʢè ʜʦʣʞʝʥ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʳʥʢʘ, ʥʦ ʪʝʢʫʱʠʡ ʨʳʥʦʢ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩʫʥʦʢ 

4). 
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ʈʠʩʫʥʦʢ 11. ɼʘʥʥʳʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ Iɽɸ (ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʠ ʥʝ ʚʢʣʶʯʘʝʪʩʷ ʵʥʝʨʛʠʷ, ʧʦʪʝʨʷʥʥʘʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʝʨʝʜʘʯʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ) [4] 

 
ʈʠʩʫʥʦʢ 12. ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʨʳʥʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

 

ʉʝʪʝʚʳʝ ʢʦʤʧʘʥʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʦʩʪʘʚ-

ʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʤʦʥʦʧʦʣʠʡ ʠ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ï 

çʟʘ ʚʩʸ ʟʘʧʣʘʪʠʪ ʧʦʪʨʝʙʠʪʝʣʴè, ʥʝ ʦʩʦʙʝʥʥʦ ʟʘʙʦ-

ʪʷʩʴ ʦ ʩʥʠʞʝʥʠʠ ʪʘʨʠʬʦʚ, ʢʘʯʝʩʪʚʝ ʠ ʥʘʜʸʞʥʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ ʥʝʪ ʩʚʦʙʦʜʳ ʚʳʙʦʨʘ ʠ ʤʝʭʘʥʠʟʤʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʥʦʧʦʣʠʩʪʦʚ. 

ʋʚʝʣʠʯʝʥʠʝ ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʢ 2050 ʛ. ʧʦʪʨʝʙʫʝʪ ʨʝʟʢʦʛʦ ʨʦʩʪʘ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʝʥʝʨʠʨʫʶʱʠʭ ʠ ʩʝʪʝʚʳʭ 

ʤʦʱʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʨʘʜʠʢʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʵʣʝʢʪʨʦʩʝʪʝʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʫ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʘ ʜʠʥʘ-

ʤʠʢʘ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ. 
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ʈʠʩʫʥʦʢ 13. ɼʠʥʘʤʠʢʘ ʤʠʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

 

ʃʦʛʠʯʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʀʥʜʫʩʪʨʠʠ 4.0 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ 

ʤʘʣʦʤʦʱʥʳʭ, ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ï ʧʝʨʩʦʥʘʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʘʭ ʪʦʧʣʠʚ. 

DES (Distributed Electro-Station) ï ʵʪʦ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʪʨʝʙʣʝʥʠʝ, ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʵʢʦʥʦʤʠʢʘ çʩʦʚʤʝʩʪʥʦʛʦ 

ʫʯʘʩʪʠʷè [5]. ɺ ʦʩʥʦʚʝ ʠʜʝʠ DES ʣʝʞʘʪ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ, ʧʨʠʥʮʠʧʳ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʫʯʘ-

ʩʪʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʠ ʢʨʠʧ-

ʪʦʛʨʘʬʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʟʘʱʠʪʳ ʪʨʘʥʟʘʢʮʠʡ. 

DES ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʣʦʢʯʝʡʥ, ʢʦʪʦʨʳʡ ʨʝʬʦʨ-

ʤʠʨʫʝʪ ʩʦʦʙʱʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʚ ʩʦʦʙʱʝʩʪʚʦ ʘʚʪʦʥʦʤʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ, ʦʙʲʝʜʠʥʷʷ ʠʭ ʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ 

ʵʥʝʨʛʦʩʠʩʪʝʤʫ. 

ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʘ ʩʤʦʛʫʪ ʵʢʩʧʣʫʘʪʠʨʦ-

ʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʧʨʦʠʟʚʦʜʠʪʴ 

ʩʦʙʩʪʚʝʥʥʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʧʨʦʜʘʚʘʪʴ ʝʸ, ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʵʥʝʨʛʦʩʝʪʴ ʠ ʧʦ-

ʣʫʯʘʪʴ ʧʨʠ ʵʪʦʤ ʭʦʨʦʰʠʡ ʜʦʭʦʜ (ʨʠʩʫʥʦʢ 6). 

 
ʈʠʩʫʥʦʢ 14. ɹʣʦʢ-ʩʭʝʤʘ ʨʘʙʦʪʳ DES 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ DES, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʝ 

ʩʚʷʟʘʥʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʣʠ ʥʦʚʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘ ʥʘʧʨʦʪʠʚ, ʦʧʠʨʘ-

ʝʪʩʷ ʥʘ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ʇʝʨʚʠʯʥʳʤ ʟʚʝʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ 

DES ʷʚʣʷʝʪʩʷ ʧʝʨʩʦʥʘʣʴʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ LES 

(Local Electro-Station) (ʨʠʩʫʥʦʢ 7). 
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ʈʠʩʫʥʦʢ 15. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʴʥʦʡ ʩʪʘʥʮʠʠ 

 

ʇʝʨʩʦʥʘʣʴʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ LES ʠʩʧʦʣʴʟʫʝʪ 

ʧʨʷʤʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ 

ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ [6]. ʕʪʦ ʧʨʦʪʦʯʥʘʷ ʪʦʧʣʠʚ-

ʥʘʷ ʷʯʝʡʢʘ, ʚ ʢʦʪʦʨʦʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʵʣʝʢʪʨʦʣʠʪʘ 

ʩʦʜʝʨʞʠʪ ʵʣʝʢʪʨʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʘʪʦʣʠʪ ʠ 

ʘʥʦʣʠʪ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʙʘʢʘʭ ʠ ʧʨʦʢʘʯʠ-

ʚʘʶʱʠʝʩʷ ʥʘʩʦʩʘʤʠ ʯʝʨʝʟ REDOX-ʨʝʘʢʪʦʨ. 

REDOX-ʨʝʘʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʣʝʢʪʨʦʜʦʚ, 

ʨʘʟʜʝʣʝʥʥʳʭ ʤʝʤʙʨʘʥʦʡ. ʄʝʤʙʨʘʥʘ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʩʤʝʰʠʚʘʥʠʶ ʞʠʜʢʦʩʪʝʡ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʥʝ ʧʨʝ-

ʧʷʪʩʪʚʫʝʪ ʠʦʥʥʦʤʫ ʦʙʤʝʥʫ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ. 

ʇʨʦʜʫʢʪʳ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢ-

ʮʠʡ ʫʜʘʣʷʶʪʩʷ ʠʟ ʷʯʝʡʢʠ ʚʤʝʩʪʝ ʩ ʧʨʦʪʝʢʘʶʱʝʡ 

ʞʠʜʢʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ ʚʦʟ-

ʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʙʘʢʠ. ʂʘʪʦʣʠʪ ʠ ʘʥʦʣʠʪ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʶʪ ʯʝʨʝʟ ʠʦʥʦʦʙʤʝʥʥʫʶ ʤʝʤʙʨʘʥʫ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʪʦʢ. 

ʉʘʤʳʡ ʷʨʢʠʡ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʦʛʠʯ-

ʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʯ-

ʥʳʭ ʪʦʧʣʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʵʣʝʢʪʨʦʤʦʙʠʣʴ 

Quantino ʠ ʵʣʝʢʪʨʦ-ʩʧʦʨʪ-ʢʘʨ Quant E. ɸʚʪʦʤʦʙʠʣʠ 

ʧʨʦʝʟʞʘʶʪ ʥʘ ʦʜʥʦʡ çʟʘʧʨʘʚʢʝè ʙʦʣʝʝ 800 ʢʤ ʠ 

ʫʞʝ ʧʦʣʫʯʠʣʠ ʦʬʠʮʠʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʦʪ ʝʚʨʦ-

ʧʝʡʩʢʠʭ ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦ 

ʚʩʝʤʫ ɽʚʨʦʩʦʶʟʫ [8]. 

ʕʥʝʨʛʦʤʦʜʫʣʠ LES ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʧʦ 

ʧʨʠʥʮʠʧʫ ʜʝʪʩʢʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ LEGO, ʥʝ ʪʨʝ-

ʙʫʶʪ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʝʜʝʣʴʥʦ ʧʨʦʩʪʳ ʚ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʠ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ plug-and-play. 

ʉʠʩʪʝʤʘ LES ʧʦʨʪʘʪʠʚʥʘ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʥʘ ʧʨʠʨʦʜʝ, ʥʘ ʫʣʠʮʝ ï ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʟʝʤ-

ʥʦʛʦ ʰʘʨʘ. LES ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʫ ʫʜʘʣʝʥ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʥʘ ʙʘʟʝ ʦʙʣʘʯʥʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʦ-

ʙʠʣʴʥʦʛʦ) ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʷʪʴ 

ʥʝʩʢʦʣʴʢʦ ʤʦʜʫʣʝʡ LES ʚ ʝʜʠʥʫʶ ʵʣʝʢʪʨʦʩʝʪʴ. 

ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʫʢʣʘʜʫ 

ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʦʙʨʘʱʝʥʠʝ ʵʢʦʥʦʤʠʢʠ ʢ ʤʦʜʝʣʠ ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. ɼʝʡ-

ʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ʥʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʪ ʤʦʜʝʣʴ çʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʫʯʘʩʪʠʷè, 

ʥʝ ʫʯʠʪʳʚʘʝʪ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ 

ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʠ ʧʨʦʜʘʚʮʦʤ ʵʥʝʨʛʠʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥ-

ʥʘʷ ʩʠʪʫʘʮʠʷ ʘʢʪʠʚʥʦ ʤʝʥʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʟʘʢʦʥʦ-

ʜʘʪʝʣʴʩʪʚʘ ʩʪʨʘʥ. ʇʦʯʪʠ ʚʦ ʚʩʝʭ ʝʚʨʦʧʝʡʩʢʠʭ ʵʥʝʨ-

ʛʦʩʠʩʪʝʤʘʭ ʜʝʡʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʪʘʨʠʬʳ ï çNet 

Meteringè ʠ çFeed-in Tariffè, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʚʳʢʫʧʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ 

ʩʝʪʴ [7]. 

Net Metering ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʣʘʜʝʣʝʮ ʤʠʢ-

ʨʦʛʝʥʝʨʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʧʦʩʪʘʚʣʷʝʪ ʚ ʩʝʪʴ ʠʟ-

ʣʠʰʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʦʥ ʥʝ ʤʦʞʝʪ ʧʦ-

ʪʨʝʙʠʪʴ ʩʘʤ, ʘ ʚ ʩʣʫʯʘʝ ʥʘʜʦʙʥʦʩʪʠ ʠʣʠ ʵʢʩʪʨʝʥ-

ʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʦʪʨʝʙʣʷʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʟ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʝʪʠ ʟʘʩʯʸʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʨʘʥʝʝ 

ʦʙʲʸʤʦʚ. 

Feed-in Tariff (çɿʝʣʸʥʳʡ ʪʘʨʠʬè) ʧʦʟʚʦʣʠʪ 

ʚʣʘʜʝʣʴʮʘʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʧʦʣʫ-

ʯʘʪʴ ʢʦʤʧʝʥʩʘʮʠʶ ʟʘ ʧʦʩʪʘʚʣʝʥʥʫʶ ʚ ʩʝʪʴ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʶ, ʧʨʝʚʳʰʘʶʱʫʶ ʨʦʟʥʠʯʥʳʡ ʪʘʨʠʬ (Net 

Metering), ʦʜʥʘʢʦ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʯʠʩʣʘ ʚʣʘʜʝʣʴʮʝʚ 

ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ ʨʘʟʤʝʨʳ çʟʝʣʝʥʦʛʦ ʪʘʨʠʬʘè 

ʦʙʳʯʥʦ ʩʥʠʞʘʶʪʩʷ ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʩʨʘʚʥʠʚʘ-

ʶʪʩʷ ʩ ʨʦʟʥʠʯʥʳʤ ʪʘʨʠʬʦʤ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ DES ï ʩʦʟʜʘʥʠʝ ʨʘʩʧʨʝʜʝʣʸʥ-

ʥʦʡ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʝʡ ʩʝʪʠ, ʨʘʙʦʪʘʶʱʝʡ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ, ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫ-

ʶʱʠʝ ʫʟʣʳ ʠ ʬʦʨʤʠʨʫʶʱʝʡ ʙʣʦʢʯʝʡʥ ʩʪʨʫʢʪʫʨʫ 

ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ↑ ʵʥʝʨʛʝʪʠʢʠ. 

ʇʝʨʚʠʯʥʦʝ ʟʚʝʥʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ↑ ʩʝʪʠ DES, ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʵʣʝʢ-

ʪʨʦʛʝʥʝʨʠʨʫʶʱʠʭ ʫʟʣʦʚ ï Local Power Node (LPN) 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʡ LES. ʉʦʙʩʪʚʝʥʥʦ, ʢʘʞʜʘʷ ʦʪʜʝʣʴʥʘʷ ʧʝʨ-

ʩʦʥʘʣʴʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ LES ʧʦ ʧʨʘʚʫ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʫʟʣʦʤ LPN. ʈʘʟʤʝʨ ʫʟʣʘ (ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴ-

ʢʦ ʠʩʭʦʜʷ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. 
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Local Power Node, ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ, 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʪ 10 ʜʦ 500 ʝʜʠʥʠʮ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ LES ʠ ʥʝʩʢʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʥʘʢʦʧʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ Power Battery Unit 

ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ Node Power Storage ʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ. Local Power Node ʯʝʨʝʟ Node Power 

Storage ʧʦʜʢʣʶʯʸʥ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ (ʠʣʠ ʚʥʦʚʴ 

ʩʦʟʜʘʥʥʦʡ) ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʠʤʝʶʱʝʡ ʚʳ-

ʭʦʜ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʝʪʴ. ʈʝʞʠʤʳ ʟʘʨʷʜʢʠ 

Node Power Storage ʠ ʛʝʥʝʨʘʮʠʠ Local Power Node 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, 

ʜʘʚʘʷ çʫʤʥʦʡè ʵʣʝʢʪʨʦʩʝʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʦ ʛʝʥʝʨʘʮʠʠ, ʥʘʢʦʧʣʝʥʠʶ ʠ ʭʨʘʥʝʥʠʶ 

ʵʥʝʨʛʠʠ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʊʘʢʠʭ çɻ ʣʝʢ-

ʪʨʦʩʪʘʥʮʠʡ-ʘʢʢʫʤʫʣʷʪʦʨʦʚè ʙʫʜʫʪ ʪʳʩʷʯʠ, ʠ ʦʥʠ 

ʩʪʘʥʫʪ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 

ʂʘʞʜʘʷ ʝʜʠʥʠʮʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʦʟʜʘʥʥʘʷ 

ʦʪʜʝʣʴʥʦʡ ʧʝʨʩʦʥʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ, ʠ ʦʪ-

ʜʘʥʥʘʷ ʚ ʤʠʢʨʦʩʝʪʴ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ (ʫʟʝʣ LPN), 

ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʙʣʦʢʯʝʡʥ-

ʮʝʧʦʯʢʫ. ʀʟ ʵʪʠʭ çʵʥʝʨʛʦʙʣʦʢʦʚè ʬʦʨʤʠʨʫʝʪʩʷ 

ʮʠʬʨʦʚʦʡ ʵʢʚʠʚʘʣʝʥʪ ʨʘʚʥʳʡ çʵʣʝʢʪʨʠʯʝʩʢʦʤʫè 

ʥʦʤʠʥʘʣʫ ʪʦʢʝʥʘ $DES. ɿʘʪʝʤ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʝ 

çʫʤʥʳʝè ʢʦʥʪʨʘʢʪʳ ʠʩʧʦʣʴʟʫʶʪ $DES ʜʣʷ ʤʦʥʝʪʠ-

ʟʘʮʠʠ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʙʳʣʘ ʜʦ-

ʩʪʫʧʥʘ ʜʣʷ ʧʨʦʜʘʞʠ ʚʥʫʪʨʠ ʩʝʪʠ ʠ ʥʘ ʦʪʢʨʳʪʦʤ 

ʨʳʥʢʝ. 

ɿʘʛʦʣʦʚʦʢ ʟʘʧʠʩʠ ʙʣʦʢʘ ʮʝʧʦʯʢʠ DES, ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʝʜʸʥʥʦʡ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ, ʘʧʧʘʨʘʪʥʦ ʠʟʤʝ-

ʨʝʥʥʦʡ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʳʤ ʢʦʥʪʨʦʣ-

ʣʝʨʦʤ ï çʫʤʥʳʤ ʩʯʝʪʯʠʢʦʤè ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʄʠ-

ʥʠʤʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʦʜʥʦʛʦ ʙʣʦʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʤʘʨʪ-

ʢʦʥʪʨʘʢʪʦʤ. 

ɹʣʦʢ DES ʩʦʩʪʦʠʪ ʠʟ ʟʘʛʦʣʦʚʢʘ ʠ ʪʝʣʘ (ʨʠʩʫ-

ʥʦʢ 8). ɿʘʛʦʣʦʚʦʢ ʧʝʨʚʦʛʦ ʙʣʦʢʘ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʝʤʫ ʧʨʠʩʚʘʠʚʘ-

ʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʧʝʨʩʦʥʘʣʴʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ QEDIN (Quantity of Electricity Dig-

ital Identification Number); ʚʪʦʨʦʡ ʙʣʦʢ ï ʩʯʸʪʯʠʢ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʦʥʥʳʡ ʥʦʤʝʨ ʩʯʝʪʯʠʢʘ INEM (Identification 

Number of Electricity Meter); ʪʨʝʪʠʡ ʙʣʦʢ ï ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʩʦʥʘʣʴʥʦʡ ʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʠ INL (Identification Number of Location). 

ʊʝʣʦ ʙʣʦʢʘ ï ʵʪʦ ʩʧʠʩʦʢ ʟʘʧʠʩʝʡ, ʭʨʘʥʷʱʠʝ ʚ 

ʩʝʙʝ ʧʨʦʯʫʶ ʩʣʫʞʝʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʬʠʥʘʣʴ-

ʥʦʤ ʙʣʦʢʝ ï ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʢʣʶʯ. 

ɹʣʦʢʠ ʚ ʙʣʦʢʯʝʡʥʝ DES ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʝʡ (ʨʠʩʫʥʦʢ 8). ɺ ʟʘʛʦʣʦʚʢʝ ʢʘʞ-

ʜʦʛʦ ʩʣʝʜʫʶʱʝʛʦ ʙʣʦʢʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʫʢʘʟʘʥ-

ʥʳʤ ʜʘʥʥʳʤ, ʟʘʧʠʩʳʚʘʝʪʩʷ ʠ ʭʨʘʥʠʪʩʷ ʢʣʶʯ 

ʧʨʝʜʳʜʫʱʝʛʦ ʙʣʦʢʘ. 

 
ʈʠʩʫʥʦʢ 16. ɹʣʦʢʠ ʠ ʮʝʧʦʯʢʠ 

 

ʕʪʦ ʚʘʞʥʦʝ ʠ ʪʝʭʥʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʨʝʰʝ-

ʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʱʸʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʙʣʦʢʯʝʡʥʘ DES. ʂʣʶʯ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʨʘʩʩʯʠʪʳʚʘ-

ʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʚʩʝʛʦ ʙʣʦʢʘ ʠ ʢʣʶʯʘ ʧʨʝʜʳ-

ʜʫʱʝʛʦ ʙʣʦʢʘ. ʊʝʤ ʩʘʤʳʤ, ʚ ʢʣʶʯʝ ʣʶʙʦʛʦ ʙʣʦʢʘ 

ʟʘʢʦʜʠʨʦʚʘʥʳ ʟʘʧʠʩʠ ʥʝ ʪʦʣʴʢʦ ʪʝʢʫʱʝʛʦ ʙʣʦʢʘ, ʥʦ 

ʠ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʙʣʦʢʠ. ʃʶʙʦʝ, ʜʘʞʝ ʩʘʤʦʝ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦʝ, ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʣʶʙʦʤ ʙʣʦʢʝ 

ʚʳʟʳʚʘʝʪ ʧʦʣʥʦʝ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʢʣʶʯʘ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʡ ʚʩʝʭ ʧʦʩʣʝ-

ʜʫʶʱʠʭ ʙʣʦʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʷ ʚʝʩʴ ʨʝʝʩʪʨ 

ʙʣʦʢʯʝʡʥʘ DES ʠ ʢʣʶʯʠ, ʤʦʞʥʦ ʣʝʛʢʦ ʧʨʦʚʝʨʠʪʴ 

ʢʦʨʨʝʢʪʥʦʩʪʴ ʣʶʙʳʭ ʜʘʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʜʦʩʪʦ-

ʚʝʨʠʪʴʩʷ, ʚʝʨʥʘ ʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʣʦʢʦʚ, ʥʝ 

ʧʨʦʧʫʱʝʥ ʣʠ ʙʣʦʢ ï ʠʣʠ, ʤʦʞʝʪ ʙʳʪʴ, ʚ ʩʝʨʝʜʠʥʫ 

ʮʝʧʠ ʚʩʪʘʚʣʝʥ çʯʫʞʦʡè ʥʦʚʳʡ ʙʣʦʢ, ʘ ʪʘʢʞʝ ï ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʢʣʶʯ ʙʣʦʢʘ ʭʨʘʥʠʤʳʤ ʚ ʥʸʤ ʜʘʥ-

ʥʳʤ. 

ʊʨʘʥʟʘʢʮʠʠ DES ʩʦʩʪʦʷʪ ʠʟ ʙʣʦʢʦʚ, ʦʙʲʝʜʠ-

ʥʸʥʥʳʭ ʚ ʮʝʧʦʯʢʠ. ʂʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʚʦʛʦ ʙʣʦʢʘ ʠʩʧʦʣʴʟʫʝʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʩʛʝʥʝ-

ʨʠʨʦʚʘʥʥʫʶ ʧʝʨʩʦʥʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ ʠ ʫʢʘ-

ʟʳʚʘʝʪ, ʢʦʤʫ ʠ ʜʣʷ ʯʝʛʦ ʦʥʘ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ. ʇʦ-

ʵʪʦʤʫ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʚʩʶ ʮʝʧʦʯʢʫ ʥʘ ʚʘʣʠʜ-

ʥʦʩʪʴ. 

ʈʘʙʦʪʘʝʪ ʙʣʦʢʯʝʡʥ DES ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʆʜʠʥ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʩʝʪʠ DES ʛʝʥʝʨʠʨʫʝʪ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʶ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʸʪ çʵʥʝʨʛʝʪʠʯʝʩʢʠʡè 

ʙʣʦʢ ʪʨʘʥʟʘʢʮʠʠ, ʨʘʩʩʳʣʘʝʪ ʝʝ ʜʨʫʛʠʤ ʟʚʝʥʴʷʤ 

(ʫʯʘʩʪʥʠʢʘʤ) ʩʝʪʠ DES, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʟʘʥʷʪʳ ʛʝ-
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ʥʝʨʘʮʠʝʡ. ʊʘʢʦʡ ʙʣʦʢ çʟʘʧʝʯʘʪʳʚʘʝʪʩʷè, ʢ ʥʝʤʫ 

ʙʦʣʴʰʝ ʥʝ ʜʦʙʘʚʣʷʶʪʩʷ ʪʨʘʥʟʘʢʮʠʠ, ʠ ʨʘʩʩʳʣʘʝʪʩʷ 

ʧʦ ʩʝʪʠ DES. ɼʘʣʝʝ, ʟʚʝʥʴʷ (ʫʯʘʩʪʥʠʢʠ) ʩʝʪʠ DES 

ʧʨʦʚʝʨʷʶʪ ʙʣʦʢ ʠ ʪʨʘʥʟʘʢʮʠʠ ʥʘ ʚʘʣʠʜʥʦʩʪʴ. ɽʩʣʠ 

ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ ʥʝʪ, ʪʦ ʪʨʘʥʟʘʢʮʠʠ ʩʯʠʪʘʶʪʩʷ 

ʦʜʦʙʨʝʥʥʳʤʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ð 

ʟʚʝʥʴʷ (ʫʯʘʩʪʥʠʢʠ) ʩʝʪʠ DELEST ʛʝʥʝʨʠʨʫʶʪ ʦʯʝ-

ʨʝʜʥʦʡ çʵʥʝʨʛʝʪʠʯʝʩʢʠè ʙʣʦʢ ʠ ʩʦʙʠʨʘʶʪ ʚ ʥʝʛʦ 

ʥʦʚʳʝ ʪʨʘʥʟʘʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʫʝʪʩʷ 

ʮʝʧʦʯʢʘ ʙʣʦʢʦʚ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ ʚʩʝ ʪʨʘʥʟʘʢʮʠʠ ʟʘ 

ʚʩʝ ʚʨʝʤʷ ʨʘʙʦʪʳ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʮʝʧʦʯʢʦʡ ʙʣʦ-

ʢʦʚ ʩʫʤʤʘʨʥʦʡ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ 200 ʢɺʪʯ ʛʝʥʝʨʠʨʫʝʪʩʷ ʪʦʢʝʥ $DES, ʢʦʪʦ-

ʨʳʡ ʧʨʠʯʠʪʘʝʪʩʷ ʚʣʘʜʝʣʴʮʫ ʧʝʨʩʦʥʘʣʴʥʦʡ ʵʣʝʢ-

ʪʨʦʩʪʘʥʮʠʠ ʩ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʚ ʮʝʧʦʯʢʝ 

QEDIN, INEM ʠ INL, ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ 

ʟʘ ʧʨʦʜʝʣʘʥʥʫʶ ʧʦʣʝʟʥʫʶ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʛʦ-

ʜʥʷʰʥʠʭ ʤʘʡʥʝʨʦʚ ʢʨʠʧʪʦʚʘʣʶʪ) ʨʘʙʦʪʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʪʨʦʣʴ ʟʘ ʛʝʥʝʨʘʮʠʝʡ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʠ ʵʤʠʩʩʠʝʡ ʪʦʢʝʥʦʚ $DES ʩʠʩʪʝʤʦʡ 

DES, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʯʝʡʥʘ. 

ʂʘʞʜʳʡ ʧʨʦʠʟʚʝʜʸʥʥʳʡ ʠ ʧʝʨʝʜʘʥʥʳʡ ʢʠʣʦʚʘʪʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪʩʣʝʞʝʥ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʨʘʩ-

ʧʨʝʜʝʣʸʥʥʦʤ ʨʝʝʩʪʨʝ. 

ʉʫʝɦʩʪʚʫʶʪ ʫʚʝʨʝʥʥʳʝ ʧʨʦʛʥʦʟʳ, ʧʦʜʪʚʝʨ-

ʞʜʝʥʥʳʝ ʩʦʮʠʘʣʴʥʳʤʠ ʦʧʨʦʩʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʘʤʳʭ ʦʞʠʜʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ XXI ʩʪʦʣʝʪʠʷ, ʩʨʝ-

ʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʝʨʩʦʥʘʣʴʥʘʷ 

ʛʝʥʝʨʘʮʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʃʶʙʦʡ ʢʨʠʟʠʩ ʧʨʝʦʜʦ-

ʣʝʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʧʨʦʨʳʚʥʳʭ ʠʜʝʡ, ʧʦʨʦʞʜʘʶʱʠʭ 

ʥʦʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʦʚʳʝ ʵʬʬʝʢ-

ʪʠʚʥʳʝ ʥʦʩʠʪʝʣʠ ʤʦʱʥʦʩʪʠ, ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʱʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʠʜʝʡ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 
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ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ: ʧʦʣʫʯʝʥʠʝ ʛʦʪʦʚʦʛʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʤʝʪʦʜʦʤ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʩʠʥʪʝʟʠʨʦʚʘʥʠʷ 

ʘʧʝʨʪʫʨʳ ʠ ʦʧʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. ʀʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ: ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʩʪʥʦ-

ʩʪʠ, ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʠ ʜʨ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʨʘʜʠʦʣʦʢʘʮʠʡ ʥʘʜ ʦʙʳʯʥʦʡ ʦʧʪʠ-

ʢʦʡ: ʦʪʩʫʪʩʪʚʠʝ ʧʦʤʝʭ ʚ ʚʠʜʝ ʫʩʣʦʚʠʡ ʧʦʛʦʜʳ (ʦʙ-

ʣʘʢʘ, ʦʩʘʜʢʠ ʠ ʪ.ʧ.); ʦʧʪʠʢʫ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦ-

ʜʠʪʴ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ; ʣʫʯʰʝ ʜʘʣʴʥʦʩʪʴ ʦʙʟʦ-

ʨʘ. 

ʉʠʥʪʝʟ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʝʪʘ ʥʦʩʠʪʝʣʴ ʈʃʉ ʧʨʠʥʠʤʘʝʪ 

ʦʪʨʘʞʝʥʥʳʝ ʦʪ ɿʝʤʣʠ ʩʠʛʥʘʣʳ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʩʠʛ-

ʥʘʣʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʤʘʩʩʠʚ ʠ ʧʝʨʝʜʘʶʪʩʷ ʥʘ 

ʥʘʟʝʤʥʳʡ ʢʦʤʧʣʝʢʩ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʟʝʤʥʳʡ ʢʦʤʧʣʝʢʩ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʥʠʤʘʝʪʩʷ 



146 TECHNICAL SCIENCE / ζColloquium - journal Ȼ#15(39),2019 

ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʨʘ-

ʜʠʦʛʦʣʦʛʨʘʤʤʳ ʠ ʬʦʨʤʠʨʫʝʪ ʛʦʪʦʚʦʝ ʨʘʜʠʦʣʦʢʘ-

ʮʠʦʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ɼʣʷ ʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʈʃʀ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʪʘʢʠʝ 

ʢʘʢ: EOK, ʤʝʪʦʜ ʙʳʩʪʨʦʡ ʩʚʝʨʪʢʠ ʠ ʪ.ʜ. 

ɸʣʛʦʨʠʪʤ ʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʈʃʀ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ï ʧʦʣʫ-

ʯʝʥʠʝ ʩʧʝʢʪʨʘ ʪʨʘʝʢʪʦʨʥʦʛʦ ʩʠʛʥʘʣʘ ʈʉɸ; ʫʤʥʦ-

ʞʝʥʠʝ ʥʘ ʦʧʦʨʥʫʶ ʬʫʥʢʮʠʶ; ʀʥʪʝʨʧʦʣʷʮʠʷ ʉʪʦʣ-

ʪʘ; ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ. 

ɸʚʪʦʬʦʢʫʩʠʨʦʚʢʘ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ 

ʇʨʠ ʩʠʥʪʝʟʠʨʦʚʘʥʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʛʦʣʦ-

ʛʨʘʤʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʯʝʪʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʘʚʪʦʬʦʢʫʩʠ-

ʨʦʚʢʠ. ɸʚʪʦʬʦʢʫʩ ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʟʤʳʪʠʝ 

ʢʦʥʪʫʨʘ ʦʙʲʝʢʪʦʚ, ʢʦʥʢʨʝʪʥʳʝ ʪʦʯʢʠ ʙʦʣʝʝ ʨʘʟʣʠ-

ʯʠʤʳ ʥʘ ʛʦʪʦʚʦʤ ʈʃʀ. ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʩʠʥʪʝʟʘ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʦʧʦʨʥʦʡ ʬʫʥʢʮʠʠ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, 

ʯʪʦ ʥʦʩʠʪʝʣʴ ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʠʩʢʣʶ-

ʯʘʷ ʪʨʘʢʪʦʨʥʳʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʪʦ ʧʨʠ ʘʚʪʦʬʦʢʫ-

ʩʠʨʦʚʢʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʯʠʪʳʚʘʪʴ ʬʘʟʦʚʳʝ ʦʪʢʣʦ-

ʥʝʥʠʷ ʦʪ ʪʨʘʝʢʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦ-

ʜʦʚ. ɼʘʥʥʳʝ ʪʨʘʝʢʪʦʨʠʷ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʫʯʝʪ 

ʦʧʦʨʥʦʡ ʬʫʥʢʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʩʢʘʞʝʥʠʡ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʬʘʟʳ ʧʦ ʘʧʝʨʪʫʨʝ ʩʠʥʪʝʟʘ ʚ ʈʉɸ ʷʚʣʷʶʪʩʷ 

(ʚʠʜʳ ʪʨʘʝʢʪʦʨʥʳʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʝʡ). 

- ʪʨʘʝʢʪʦʨʥʳʝ ʠʩʢʘʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ 

ʩʘʤʦʣʝʪʥʦʡ ʈʉɸ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ɿʝʤʣʠ ʩ 

ʫʯʝʪʦʤ ʩʪʦʨʦʥʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

- ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʜʚʠʞʝʥʠʝʤ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, - ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʫʩʢʦʨʝʥʠʷʤʠ, ʢʦʣʝʙʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʭʘʦʪʠ-

ʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ; 

ɸʚʪʦʬʦʢʫʩʠʨʦʚʢʘ ʈʃʀ ʤʝʪʦʜʦʤ Motion 

Compensation Relax 

ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʬʘʟʳ ʪʨʘ-

ʝʢʪʦʨʥʳʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪʩʷ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɸʣʛʦʨʠʪʤ MCRelax, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʠʥʠʤʠʟʠʨʫ-

ʝʪ ʢʚʘʜʘʨʘʪʠʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʢʘʯʝʩʪʚʘ, ʠʥʪʝʨʘʢ-

ʪʠʚʥʦ ʦʙʥʦʚʣʷʷ ʦʮʝʥʢʫ ʬʘʟʦʚʳʭ ʦʰʠʙʦʢ. ʇʨʠʤʝ-

ʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʙʦʣʴ-

ʰʫʶ ʯʘʩʪʴ ʪʨʘʝʢʪʦʨʥʳʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʝʡ ʠ 

ʧʦʣʫʯʠʪʴ ʈʃʀ ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 10 ʩʤ. 

ʉʨʘʚʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʧʦʜʭʦʜʘ: ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ; ʩʫʙʲ-

ʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʧʝʨʚʦʛʦ ʩʧʦʩʦʙʘ, 

ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ 

ʠ ʤʦʞʝʪ ʜʘʪʴ ʣʠʰʴ ʥʝʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʢʘʯʝʩʪʚʝ ʛʦʪʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ 

ʩʧʦʩʦʙ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʜʫʨʘʭ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙ-

ʨʘʞʝʥʠʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʧʝʨʚʳʡ ʩʧʦ-

ʩʦʙʦʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʝʝ ʪʦʯʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ. ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʷʨʢʦʩʪʴ; ʢʦʥʪʨʘʩʪ-

ʥʦʩʪʴ; ʪʦʥʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ: ʧʝʨʝʡ-

ʜʝʤ ʢ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʚʝʣʠʯʠʥʘʤ, ʨʘʟʜʝʣʠʚ ʟʥʘʯʝ-

ʥʠʝ ʘʤʧʣʠʪʫʜʳ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʘʤʧʣʠʪʫʜʳ: 

     (1) 

ʊʦʛʜʘ  ʙʫʜʝʪ ʣʝʞʘʪʴ ʚ ʜʠʘʧʘʟʦʥʝ [0,1] . 

ɿʥʘʯʝʥʠʝ 0 ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʘʙʩʦʣʶʪʥʦ ʯʸʨ-

ʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ, ʘ ʟʥʘʯʝʥʠʝ 1 - ʘʙʩʦʣʶʪʥʦ ʙʝ-

ʣʦʤʫ. ɽʩʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ M ʧʠʢʩʝʣʝʡ, 

ʤʦʞʝʤ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʚʝʣʠ-

ʯʠʥ  ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʧʦ ʬʦʨʤʫʣʝ 2: 

 

   (2) 

 

ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʧʨʦʛʨʘʤʤʥʦ ʢʘʯʝʩʪʚʦ ʚʳʰʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʷʨʢʦʩʪʴ, ʥʦ ʥʝ ʷʨʢʦʩʪʴ ʢʘʞ-

ʜʦʛʦ ʈʃʀ, ʘ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʝʸ ʚ ʧʨʝʜʝʣʘʭ ʩʘ-

ʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʬʦʨʤʫʣʝ 3: 

    (3) 

 

ʛʜʝ K - ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʚʳʰʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ, 

ʪʝʤ ʭʫʞʝ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʕʪʦ ʦʙʦʩʥʦʚʳʚʘ-

ʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ çʨʘʟʤʳʪʦʤè ʠʟʦʙʨʘʞʝʥʠʠ ʧʦʷʚ-

ʣʷʶʪʩʷ ʣʠʰʥʠʝ ʦʪʪʝʥʢʠ ʮʚʝʪʦʚ ʠ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝ-

ʥʠʷ ʷʨʢʦʩʪʠ ʧʠʢʩʝʣʝʡ ʚ ʧʨʝʜʝʣʘʭ ʠʟʦʙʨʘʞʝʥʠʷ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʥʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʦʜʥʦʨʦʜʥʦʩʪʠ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʥʠʞʘʝʪʩʷ ʠ ʯʝʪʢʦʩʪʴ ʠʟʦʙ-

ʨʘʞʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʈʃʀ:  
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ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 1 - ʈʃʀ ʩ ʘʚʪʦʬʦʢʫʩʦʤ (ʘ), ʈʃʀ ʙʝʟ ʘʚʪʦʬʦʢʫʩʘ (ʙ) 

 

ɼʣʷ ʜʘʥʥʳʭ ʈʃʀ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥ-

ʢʘʭ 1 ʚʳʰʝʦʧʠʩʘʥʥʳʡ ʤʝʪʦʜ ʜʘʣ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ: ʈʃʀ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʬʦʢʫʩʘ - 

0.9793; ʈʃʀ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʬʦʢʫʩʘ - 

0.9808 

ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ  ʜʣʷ ʙʦʣʝʝ ʭʫʜʰʝʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʰʝ, ʥʦ ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝ ʪʘʢʘʷ ʩʫʱʝʩʪʚʝʥʥʘʷ, 

ʢʘʢ ʝʩʣʠ ʙʳ ʤʳ ʦʮʝʥʠʚʘʣʠ ʢʘʯʝʩʪʚʦ ʵʪʠʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʩʫʙʲʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 

ʠʟʤʝʥʠʪʴ ʘʣʛʦʨʠʪʤʳ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʙʦʣʝʝ ʪʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʄʳ ʪʘʢ ʞʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ (1), 

ʦʪʢʘʞʝʤʩʷ ʦʪ ʥʦʨʤʠʨʦʚʢʠ ʤʘʪʨʠʮʳ ʘʤʧʣʠʪʫʜ 

(ʬʦʨʤʫʣʘ (2)) ʠ ʠʟʤʝʥʠʤ ʬʦʨʤʫʣʫ 3. 

ɺʤʝʩʪʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʣʦʛʘʨʠʬʤʘ ʙʫʜʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʣʦʛʘʨʠʬʤ ʧʦ ʦʩʥʦʚʘʥʠʶ 2. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

   (4) 

 

ʊʝʧʝʨʴ ʜʣʷ ʈʃʀ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 

1 ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʈʃʀ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʬʦʢʫʩʘ - 0.1164; 

ʈʃʀ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʬʦʢʫʩʘ - 0.1799 

ɺʳʚʦʜ: ʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ, 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʪʦ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʨʠ-

ʩʫʥʢʝ 2 ʩʠʣʴʥʦ ʭʫʞʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɼʘʣʝʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʤʝʪʦʜ. 

ɽʱʝ ʧʨʠʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʡ: 

 

  
ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 2 - ʈʃʀ ʩ ʘʚʪʦʬʦʢʫʩʦʤ (ʘ), ʈʃʀ ʙʝʟ ʘʚʪʦʬʦʢʫʩʘ (ʙ) 

 

ʅʘ ʨʠʩʫʥʢʝ 2 (ʘ) ʧʨʠʚʝʜʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʘʚʪʦʬʦʢʫʩʘ, ʜʣʷ ʥʝʛʦ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ 0.0364. ʅʘ ʨʠʩʫʥʢʝ 2 

(ʙ) ʠʟʦʙʨʘʞʝʥʠʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʬʦʢʫʩʘ, 

ʟʜʝʩʴ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʨʘʚʝʥ 0.0572. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʮʠʬʨ, ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 

ʈʃʀ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʬʦʢʫʩʘ ʧʦʣʫʯʘʶʪʩʷ ʥʘ 

30-40% ʯʝʪʯʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ɼʣʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʘʡʣʳ ʬʦʨʤʘʪʘ. rl4, ʛʜʝ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʚʠʜʥʘ ʩʫʱʝʩʪʚʝʥ-

ʥʝʝ. 

ɺʳʚʦʜ: ʤʝʪʦʜʳ ʘʚʪʦʬʦʢʫʩʠʨʦʚʢʠ ʥʝ ʧʦʟʚʦʣʷ-

ʶʪ ʜʦʩʪʠʯʴ ʠʜʝʘʣʴʥʦʡ ʯʝʪʢʦʩʪʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦ-

ʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʶʪ ʝʛʦ 

ʢʘʯʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤ ʩʠʥʪʝʟʦʤ. 

ʉʧʠʩʦʢ ʃʠʪʝʨʘʪʫʨʳ: 
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ʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ 

 

 


