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CARBON FIBER IN CONSTRUCTION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʢʘʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʎʝʣʴ ï ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ; 

ʩʦʩʪʘʚʠʪʴ ʩʤʝʪʥʳʡ ʨʘʩʯʝʪ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ. 

Abstract 

This paper discusses the use of carbon fiber as a modern composite material. The purpose-to consider the 

scope of its application in construction, manufacturing technology; make estimates and technical and economic 

comparison of different material options to strengthen the construction structure. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʨʦʜ, ʧʨʠʤʝʥʝʥʠʝ, ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʝʭʥʦʣʦʛʠʷ. 

Keywords: carbon, application, composite materials, technology. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʢʘʢ ʠ ʣʶʙʦʡ 

ʜʨʫʛʦʡ ʦʪʨʘʩʣʠ, ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ. ʄʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʧʨʠʤʝʥʷʣʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʢ 

ʧʨʠʤʝʨʫ, ʨʘʢʝʪʦʩʪʨʦʝʥʠʠ, ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ, ʪʝʤ ʩʘʤʳʤ ʩʦ-

ʟʜʘʚʘʷ ʘʨʭʠʪʝʢʪʫʨʫ ʙʫʜʫʱʝʛʦ. ʂ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝ-

ʚʳʭ ʟʘʜʘʯ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʝ ʧʨʦʙʣʝʤ, ʚʳʟʳʚʘʶʱʠʝ ʥʘʨʫʰʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʥʘʭʦʜʷʱʘʷʩʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʧʝʨʝʧʘʜʦʚ ʪʝʤ-

ʧʝʨʘʪʫʨ, ʠʥʳʭ ʘʛʨʝʩʩʠʚʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦ-

ʨʦʚ. ʅʘʨʫʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʪʨʝʱʠʥ ʥʘ ʙʝʪʦʥʥʳʭ ʩʪʝʥʘʭ ʧʦʩʪʨʦʝʢ, ʦʪʩʣʘʠ-

ʚʘʝʪʩʷ ʟʘʱʠʪʥʳʡ ʩʣʦʡ- ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʩʥʠʞʘʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʜʘʥʠʡ. ʇʦ-

ʵʪʦʤʫ, ʘʨʤʠʨʦʚʘʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʘʣʦ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʜʦʧʫʩʪʠʪʴ ʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʨʘʟʨʫ-

ʰʝʥʠʝ. ʈʘʥʴʰʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝ-

ʥʷʣʩʷ ʩʪʝʢʣʦʭʦʣʩʪ, ʢʦʪʦʨʳʡ ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ʥʦʚʦʤʫ 

ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ï ʫʛʣʝʚʦʣʦʢʥʫ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʋʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ - ʵʪʦ ʧʨʦʜʫʢʪ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʠʤʝ-

ʨʘʤ ʩ ʢʦʤʧʦʟʠʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʪʦʥʢʠʭ ʥʠʪʝʡ (ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʩʦ-

ʩʪʘʚʣʷʝʪ 3 - 15 ʤʠʢʨʦʥ), ʥʠʪʠ ʩʦʩʪʦʷʪ ʠʟ ʘʪʦʤʦʚ ʫʛ-

ʣʝʨʦʜʘ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʝʪʢʫ. 

ɹʣʘʛʦʜʘʨʷ ʬʠʟʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʘʪʦʤʘ ʫʛʣʝ-

ʨʦʜʘ, ʢʨʠʩʪʘʣʣʳ ʚ ʩʝʪʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ʇʦʜʦʙʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʚʦʣʦʢʥʘ ʢ 

ʨʘʩʪʷʞʝʥʠʶ. ʋʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ ʦʙʣʘʜʘʶʪ ʥʠʟ-

ʢʠʤ ʫʜʝʣʴʥʳʤ ʚʝʩʦʤ, ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʤ-

ʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʭʠʤʠʯʝʩʢʦʡ ʠʥʝʨʪʥʦ-

ʩʪʴʶ.  

ʋʛʣʝʚʦʣʦʢʥʦ ʤʦʞʥʦ ʩʤʝʣʦ ʥʘʟʳʚʘʪʴ ʠʥʥʦʚʘʮʠ-

ʦʥʥʳʤ ʦʪʢʨʳʪʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʧʦʣʠʤʝʨʥʳʡ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʫʥʠ-

ʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʫʛʣʝʧʣʘʩʪʠʢʘ ʷʚʣʷ-

ʶʪʩʷ: 

¶ ʦʛʥʝʫʧʦʨʥʦʩʪʴ; 

¶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ 
ʩʨʝʜ; 

¶ ʨʘʜʠʘʮʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ; 

¶ ʧʨʦʯʥʦʩʪʴ ʥʘ ʫʜʘʨ; 

¶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʨʨʦʟʠʡʥʳʤ ʧʨʦʮʝʩʩʘʤ; 

¶ ʥʝʪʦʢʩʠʯʥʦʩʪʴ; 

¶ ʫʛʣʝʚʦʣʦʢʥʦ ʥʝ ʧʨʦʚʦʜʠʪ ʪʝʧʣʦ ʠʣʠ ʭʦʣʦʜ; 

¶ ʛʣʷʥʮʝʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʫʛʣʝʧʣʘʩʪʠʢʘ ʥʝ 
ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʚʦʜʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʝʛʦ ʚ ʮʝʣʷʭ ʛʠʜʨʦʠʟʦʣʷʮʠʠ; 
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¶ ʚʩrʦʢʠʝ ʘʛʜʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʠʤʝʨ-
ʥʦʛʦ ʩʚʷʟʫʶʱʝʛʦ. 

ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʫʛʝʚʦʣʦʢʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʟʘ 

ʩʯʝʪ ʦʙʣʘʜʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʚʫʤʷ ʦʩʦʙʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ. ʂ ʧʝʨʚʦʤʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʩʪʨʫʢʪʫʨʥʦʝ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʫʢʨʝʧʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʠʜʘʝʪ ʤʘʪʝʨʠʘʣʫ ʧʦʚʳʰʝʥʥʫʶ ʪʚʸʨʜʦʩʪʴ ʠ ʧʨʦʯ-

ʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ. ɸʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʬʠʙʨʦʡ ʪʦʣʱʠʥʦʡ 5ï10 ʤʢʤ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʜʣʠʥʝ ʚʦʣʦʢʦʥ. ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʜʘʩʪ ʩʪʨʫʢ-

ʪʫʨʥʦʝ ʫʢʨʝʧʣʝʥʠʝ ʦʪʜʝʣʦʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʥʝ-

ʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ. 

ɺʪʦʨʦʝ ʩʚʦʡʩʪʚʦ ʢʘʨʙʦʥʦʚʳʭ ʚʦʣʦʢʦʥð ʟʘ-

ʢʣʘʜʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ð ʚʳʧʦʣʥʷʝʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʧʝʨʚʠʯʥʦʡ ʬʠʙʨʦʡ, ʢʦʪʦʨʘʷ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʭʦʣʩʪʘ, ʨʦʚʠʥʛʘ, ʥʠʪʝʡ, ʢʘʥʘʪʦʚ ʠ 

ʫʢʨʝʧʣʸʥʥʳʭ ʧʦʣʠʤʝʨʥʳʤʠ ʩʤʦʣʘʤʠ ʩʪʝʨʞʥʝʡ. 

ʇʨʠ ʜʘʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʙʦʥʦʚʦʝ ʚʦʣʦʢʥʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʥʝʨʚʫʱʫʶʩʷ ʦʩʥʦʚʫ ʜʣʷ 

ʟʘʧʦʣʥʠʪʝʣʷ, ʥʦ ʥʝ ʫʢʨʝʧʣʷʝʪ ʝʛʦ. 

ʇʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʩʚʦʡʩʪʚ 

ʫʛʣʝʚʦʣʦʢʥʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʩʣʝʜʫ-

ʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ: 

¶ ʙʘʣʢʘʭ; 

¶ ʚ ʦʧʦʨʘʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ; 

¶ ʚ ʬʫʥʜʘʤʝʥʪʥʳʭ ʙʣʦʢʘʭ; 

¶ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʢʦʣʦʥʥ; 

¶ ʤʦʩʪʘʭ. 

ʂʦʤʧʦʟʠʪʥʦʝ ʫʛʣʝʚʦʣʦʢʥʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʚʦʟʚʦʜʠʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʦʟʤʦʞʥʦ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʤʦʥʪʝ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʫʛʣʝʚʦʣʦʢʥʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʨʳʭ ʠ ʚʝʪ-

ʭʠʭ ʢʦʥʩʪʨʫʢʮʠʡ - ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʦʩ-

ʥʦʚʝ ʨʘʥʥʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʘʥʥʳʡ ʤʘʪʝ-

ʨʠʘʣ ʝʱʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ. ʇʨʠʤʝʥʷʷ ʫʛʣʝʨʦʜʥʦʝ 

ʚʦʣʦʢʥʦ ʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʜʘʯʠ: 

¶ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʧʨʦʝʢʪʥʳʝ ʦʰʠʙʢʠ; 

¶ ʠʩʧʨʘʚʠʪʴ ʥʝʪʦʯʥʦʩʪʠ, ʜʦʧʫʱʝʥʥʳʝ ʧʨʠ 

ʠʩʧʦʣʥʝʥʠʠ; 

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʠʣʠʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ 
ʥʘʨʘʩʪʘʶʱʝʡ ʥʘ ʥʠʭ ʥʘʛʨʫʟʢʝ; 

¶ ʚʦʩʩʪʘʥʦʚʠʪʴ ʵʣʝʤʝʥʪʳ ʩʦʦʨʫʞʝʥʠʡ, ʠʤʝ-
ʶʱʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ 

ʫʛʣʝʚʦʣʦʢʥʦʤ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʉʇ 

164.1325800.2014 "ʋʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʇʨʘʚʠʣʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ." 

ʋʛʣʝʚʦʣʦʢʥʦ ï ʧʨʦʯʥʝʝ ʠ ʣʝʛʯʝ ʤʘʪʝʨʠʘʣ, ʝʩʣʠ 

ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʩ ʘʨʤʘʪʫʨʦʡ. ʆʥʦ ʚʳʜʝʨʞʠ-

ʚʘʝʪ ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ, ʜʦ 70 ʪʦʥʥ ʥʘ ʤʤ2 ʠ ʩʧʦ-

ʩʦʙʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʣʶʙʦʡ ʥʝʧʦʛʦʜʝ. ʇʨʠ ʧʦʚʨʝ-

ʞʜʝʥʠʠ (ʫʛʣʝʚʦʣʦʢʥʦ ʣʝʛʢʦ ʨʝʞʝʪʩʷ) ʤʘʪʝʨʠʘʣ ʥʝ 

ʨʘʩʧʦʣʟʘʝʪʩʷ ʜʘʣʴʰʝ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʫʩʠʣʝʥʠʷ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʫʛʣʝʚʦʣʦʢʥʦʤ: 

- ʧʦʧʝʨʝʯʥʦʝ (ʢʨʦʤʝ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʚʦʣʦʢʦʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʩʝʪʢʘ ʠʣʠ ʩʧʝʮʠʘʣʴ-

ʥʳʝ ʩʪʝʨʞʥʠ ʠʟ ʤʝʪʘʣʣʘ); 

- ʧʨʦʜʦʣʴʥʦʝ (ʙʳʚʘʝʪ ʚʥʝʰʥʠʤ ʠʣʠ ʚʥʫʪʨʝʥ-

ʥʠʤ). 

ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʚʳʜʝʣʷʶʪ 

ʪʨʠ ʫʛʣʝʚʦʣʦʢʥʘ: 

- ʨʘʙʦʯʠʡ (ʚʦʩʧʨʠʥʠʤʘʝʪ ʣʶʙʳʝ ʫʩʠʣʠʷ, ʧʦʷʚ-

ʣʷʶʱʠʝʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʛʨʫʟʦʢ) 

- ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ (ʩʦʭʨʘʥʷʝʪ ʮʝʣʴʥʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠʜʘʝʪ ʧʨʦʯʥʦʩʪʴ ʢʘʨʢʘʩʫ) 

- ʤʦʥʪʘʞʥʳʡ (ʩʦʟʜʘʝʪ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʳʡ ʢʘʨ-

ʢʘʩ) 

ʇʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʫʩʠʣʝʥʠʶ ʧʣʠʪ ʧʝʨʝʢʨʳ-

ʪʠʡ ʠ ʙʘʣʦʢ (ʨʠʩ.1) ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʥʘʢʣʝʠʚʘ-

ʥʠʷ ʫʛʣʝʚʦʣʦʢʥʘ ʚ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʳʭ ʟʦʥʘʭ ï 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʮʝʥʪʨʝ ʧʨʦʣʝʪʘ ʧʦ ʥʠʞʥʝʡ ʛʨʘʥʠ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʋʢʘʟʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʚʳʰʘʶʪ ʥʝʩʫ-

ʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʡ ʠ ʙʘʣʦʢ ʧʦ ʠʟ-

ʛʠʙʘʶʱʠʤ ʤʦʤʝʥʪʘʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ 

ʧʦʜʭʦʜʷʪ ʚʩʝ ʚʠʜʳ ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʣʝʥʪʳ, 

ʣʘʤʝʣʠ ʠ ʩʝʪʢʠ. 

 

 
ʈʠʩ. 1. ʋʩʠʣʝʥʠʝ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʡ ʠ ʙʘʣʦʢ 

http://www.sigma-f.ru/documentation/CP164.1325800.2014.pdf
http://www.sigma-f.ru/documentation/CP164.1325800.2014.pdf
http://www.sigma-f.ru/documentation/CP164.1325800.2014.pdf
http://www.sigma-f.ru/documentation/CP164.1325800.2014.pdf
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ʊʘʢʞʝ, ʜʣʷ ʙʘʣʦʢ ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ 

ʫʩʠʣʝʥʠʝ ʧʨʠʦʧʦʨʥʳʭ ʟʦʥ ʥʘ ʧʦʚʳʰʝʥʠʝ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ (ʧʦ 

ʥʘʢʣʦʥʥʦʡ ʪʨʝʱʠʥʝ). ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʥʘʢʣʝʡʢʘ U-ʦʙʨʘʟʥʳʭ ʭʦʤʫʪʦʚ ʠʟ ʫʛʣʝʨʦʜʥʳʭ ʣʝʥʪ, 

ʠʣʠ ʩʝʪʦʢ. 

ʋʛʣʝʨʦʜʥʳʝ ʣʝʥʪʳ ʠ ʣʘʤʝʣʠ ʠʥʦʛʜʘ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʠʭ ʩʧʦʩʦʙ ʤʦʥ-

ʪʘʞʘ ʠ ʘʜʛʝʟʠʚʥʳʝ ʩʦʩʪʘʚʳ ʩʭʦʞʠ. ʇʨʠʤʝʥʝʥʠʝ ʫʛ-

ʣʝʨʦʜʥʳʭ ʩʝʪʦʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʣʝʥʪ ʠ ʣʘʤʝʣʝʡ ʚ ʩʚʷʟʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

çʤʦʢʨʳʭè ʚʠʜʦʚ ʨʘʙʦʪ. 

ʋʩʠʣʝʥʠʝ ʢʦʣʦʥʥ (ʨʠʩ.2) ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ 

ʠʭ ʦʢʣʝʡʢʠ ʫʛʣʝʨʦʜʥʳʤʠ ʣʝʥʪʘʤʠ, ʠʣʠ ʩʝʪʢʘʤʠ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʵʬʬʝʢʪ çʙʦʥʜʘʞʠʨʦʚʘʥʠʷè ʠ ʧʨʦʠʩʭʦʜʠʪ ʩʜʝʨ-

ʞʠʚʘʥʠʝ ʧʦʧʝʨʝʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʙʝʪʦʥʘ ʧʦ ʩʭʦ-

ʞʝʤʫ ʧʨʠʥʮʠʧʫ ʩ çʙʝʪʦʥʦʤ ʚ ʪʨʫʙʝè, ʠʣʠ çʪʨʝʭʦʩ-

ʥʳʤ ʩʞʘʪʠʝʤè. 

ʇʦʤʠʤʦ ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʫʛʣʝ-

ʨʦʜʥʦʝ ʚʦʣʦʢʥʦ ʪʘʢʞʝ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʝʩʪʘʚʨʘʮʠʠ ʢʘʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢ ʧʨʠʤʝʨʫ, ʙʘ-

ʣʦʢ ʠ ʦʧʦʨ ʙʝʪʦʥʥʳʭ ʤʦʩʪʦʚ. ɺ ʯʘʩʪʥʦʤ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʫʩʠʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʠʣʠ ʩʪʝʥ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʘʨʙʦʥʘ ʧʨʠʜʘʩʪ ʩʦʦʨʫʞʝʥʠʶ ʙʦʣʴʰʦʡ ʟʘʧʘʩ ʧʨʦʯ-

ʥʦʩʪʠ.  

 

 
ʈʠʩ. 2. ʋʩʠʣʝʥʠʝ ʢʦʣʦʥʥ 

 

ʋʩʠʣʝʥʠʝ ʧʦʩʪʨʦʝʢ ʩ ʧʦʤʦʱʴʶ ʘʨʤʠʨʦʚʘ-

ʥʠʷ ʢʘʨʙʦʥʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ:  

¶ ʂʦʥʩʪʨʫʢʮʠʷ ʙʳʣʘ ʧʦʚʨʝʞʜʝʥʘ, ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʯʝʛʦ ʝʸ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ, ʩʪʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʪʨʝʱʠʥʳ. 

¶ ʀʟʤʝʥʠʣʠʩʴ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʤʝ-
ʱʝʥʠʷ, ʚʦʟʨʦʩʣʠ ʥʘʛʨʫʟʢʠ ʥʘ ʥʝʛʦ. 

¶ ʇʣʘʥʠʨʫʝʪʩʷ ʧʦʩʪʨʦʡʢʘ ʟʜʘʥʠʷ ʚ ʩʝʡʩʤʠʯʝ-
ʩʢʠ ʘʢʪʠʚʥʦʡ ʟʦʥʝ. 

¶ ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʨʘʟʨʫʰʝʥʠʡ ʙʝʪʦʥʘ ʠ ʢʦʨ-
ʨʦʟʠʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʘʨʤʘʪʫʨʝ, ʝʩʣʠ ʧʦʩʪʨʦʡʢʘ 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʦʜʚʝʨʛʘʣʘʩʴ ʘʛʨʝʩʩʠʚʥʦʤʫ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʋʛʣʝʚʦʣʦʢʥʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʫʩʠʣʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡ ʠʟ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ: 
1. ʂʘʤʝʥʴ. ʉʶʜʘ ʦʪʥʦʩʷʪ ʩʪʦʣʙʳ, ʧʠʣʦʥʳ, 

ʢʠʨʧʠʯʥʳʝ ʜʦʤʘ. ʋʛʣʝʚʦʣʦʢʥʦ ʧʨʠʤʝʥʠʤʦ ʟʜʝʩʴ 

ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʡʢʠ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝ-

ʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

2. ɾʝʣʝʟʦʙʝʪʦʥ. ɿʜʝʩʴ ʫʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʦʩʪʨʦʝʢ, ʤʦʩʪʦʚ, ʧʘʪʦʢ ʘʨʭʠʪʝʢʪʫʨʳ. 

3. ʄʝʪʘʣʣ. ʊʘʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʠʤʝʶʪ ʙʣʠʟʢʠʡ 
ʢ ʫʛʣʝʚʦʣʦʢʥʫ ʤʦʜʫʣʴ ʧʨʦʯʥʦʩʪʠ ʠ ʫʧʨʫʛʦʩʪʠ, ʥʦ ʠʭ 

ʫʩʠʣʝʥʠʝ ʚʩʝ ʨʘʚʥʦ ʥʝʦʙʭʦʜʠʤʦ, ʦʩʦʙʝʥʥʦ ʚ ʟʦʥʘʭ ʩ 

ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʛʨʫʥʪʘʤʠ. 

ʋʩʣʦʚʠʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʮʝʩʩʘ ʘʨʤʠʨʦʚʘʥʠʷ 

ʚʥʝʰʥʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʏʪʦʙʳ ʧʨʦʮʝʩʩ ʫʩʠʣʝʥʠʷ ʧʦʩʪʨʦʡʢʠ ʧʨʦʰʸʣ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ, ʩʣʝʜʫʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʨʷʜ ʪʘʢʠʭ ʫʩʣʦʚʠʡ: 

¶ ʅʘʜʝʞʥʦʝ ʩʮʝʧʣʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʜʘ-
ʥʠʷ. ʏʝʤ ʣʫʯʰʝ ʘʨʤʠʨʫʶʱʘʷ ʩʝʪʢʘ ʠʟ ʫʛʣʝʚʦʣʦʢʥʘ 

ʙʫʜʝʪ ʧʨʠʢʣʝʝʥʘ ʢ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʤ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʙʫʜʝʪ ʧʝʨʝʜʘʯʘ ʫʩʠʣʠʡ ʥʘ ʥʝʸ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʛʠ. ɺʘʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʩʫʭʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʘʨʤʠʨʦʚʘʥʠʝ ʢʦ-

ʪʦʨʦʡ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ. 

¶ ʄʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ (ʦʩʦ-
ʙʝʥʥʦ ʢʣʝʝʚʳʝ ʩʦʩʪʘʚʳ) ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʚʳʩʦ-

ʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʦʪʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʦʪʜʝʣʦʯʥʳʭ ʨʘʙʦʪʘʭ 

ʐʠʨʦʢʠʡ ʨʷʜ ʤʘʪʝʨʠʘʣʦʚ ʜʝʢʦʨʘʪʠʚʥʦʡ ʦʪ-

ʜʝʣʢʠ ʪʨʝʙʫʝʪ ʦʩʥʦʚʘʥʠʷ, ʘʙʩʦʣʶʪʥʦ ʥʝ ʧʦʜʚʝʨʞʝʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ. ʉʶʜʘ ʦʪʥʦʩʠʪʩʷ ʘʢʨʠʣʦ-

ʚʘʷ ʧʦʢʨʘʩʢʘ, ʧʦʣʠʤʝʨʥʳʝ ʧʦʢʨʳʪʠʷ ʜʣʷ ʧʦʣʘ, ʚʝ-

ʥʝʮʠʘʥʩʢʘʷ ʰʪʫʢʘʪʫʨʢʘ ʠ ʜʨʫʛʠʝ ʪʦʥʢʠʝ ʠ ʭʨʫʧʢʠʝ 

ʩʦʩʪʘʚʳ. 

ɽʩʣʠ ʜʣʷ ʬʘʣʴʰʩʪʝʥ ʠʟ ɻʂʃ ʵʪʘ ʧʨʦʙʣʝʤʘ ʥʝ 

ʩʪʦʠʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ, ʪʦ ʠʥʳʝ ʤʘʪʝʨʠʘʣʳ ʟʘ ʩʯʸʪ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʪʨʝ-

ʙʫʶʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ. ɼʣʷ ʧʨʠʤʝʨʘ ʚʦʟʴʤʸʤ 

ʫʢʨʝʧʣʝʥʠʝ ʠ ʠʟʦʣʷʮʠʶ ʩʪʳʢʦʚ ʦʜʥʦʩʣʦʡʥʦʡ ʦʙ-

ʰʠʚʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʆʉʇ. ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʘʷ 

ʰʧʘʢʣʸʚʢʘ ʠʣʠ ʢʣʝʡ ʨʘʩʢʨʦʰʠʪʩʷ ʧʨʷʤʦ ʚʥʫʪʨʠ 

ʰʚʘ ʟʘ ʛʦʜ-ʜʚʘ. 

ʊʘʢʠʝ ʩʪʳʢʠ ʩʣʝʜʫʝʪ ʟʘʧʦʣʥʷʪʴ ʧʨʦʯʥʳʤ ʧʦʣʠ-

ʤʝʨʥʳʤ ʢʣʝʝʤ, ʘ ʟʘʪʝʤ ʥʘʢʨʳʚʘʪʴ ʧʨʠʣʝʛʘʶʱʠʝ 

ʢʨʘʷ ʥʘ 25ï30 ʤʤ ʣʝʥʪʦʡ ʠʟ ʪʦʥʢʠʭ ʢʘʨʙʦʥʦʚʳʭ ʥʠ-

ʪʝʡ ʠ ʩʥʦʚʘ ʧʦʢʨʳʪʴ ʩʣʦʝʤ ʥʘʧʦʣʥʠʪʝʣʷ, ʪʱʘʪʝʣʴʥʦ 

ʨʘʟʛʣʘʜʠʚ ʟʘʜʝʣʢʫ ʰʧʘʪʝʣʝʤ. 

ʇʦʜʦʙʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ 

ʪʨʝʙʫʝʪ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʙʰʠʚʢʘ ʧʨʠʥʠʤʘʝʪ ʤʦʥʦʣʠʪʥʫʶ ʧʨʦʯʥʦʩʪʴ, ʘ ʚʦʟ-

ʥʠʢʘʶʱʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʧʦʣʥʦ-

ʩʪʴʶ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʆʉʇ. 

ʇʦʜʦʙʥʳʡ ʧʨʠʥʮʠʧ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʧʨʠ 

ʬʠʥʠʰʥʦʤ ʚʳʨʘʚʥʠʚʘʥʠʠ ʦʰʪʫʢʘʪʫʨʝʥʥʳʭ ʩʪʝʥ 

ʘʢʨʠʣʦʚʦʡ ʰʧʘʢʣʸʚʢʦʡ. ɺ ɻ ʪʦʤ ʩʣʫʯʘʝ ʫʛʣʝʪʢʘʥʴ ð 

ʙʝʩʩʧʦʨʥʳʡ ʣʠʜʝʨ ʚ ʚʦʧʨʦʩʘʭ ʧʨʠʜʘʥʠʷ ʫʜʘʨʦʧʨʦʯ-

ʥʦʩʪʠ ʠ ʩʪʦʡʢʦʩʪʠ ʢ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʶ. ʄʦʥʪʘʞ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʘʥʘʣʦʛʠʠ ʩʦ ʩʪʝʢʣʦʭʦʣʩʪʦʤ: 
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1. ʉʧʝʨʚʘ ʪʦʥʢʘʷ ʩʧʣʦʰʥʘʷ ʦʙʤʘʟʢʘ ʧʦʚʝʨʭ-
ʥʦʩʪʠ. 

2. ɿʘʪʝʤ ʫʢʣʘʜʢʘ ʧʦʣʦʪʥʘ ʠ ʝʛʦ ʨʘʟʛʣʘʞʠʚʘ-

ʥʠʝ. 

3. ʇʦʩʣʝ ʯʝʛʦ ʤʦʞʥʦ ʩʨʘʟʫ ʞʝ ʧʨʠʩʪʫʧʘʪʴ ʢ 

ʬʠʥʠʰʥʦʤʫ ʚʳʨʘʚʥʠʚʘʥʠʶ. 

ʍʦʣʩʪ ʥʠʢʘʢ ʩʝʙʷ ʥʝ ʧʨʦʷʚʣʷʝʪ ʥʘ ʚʥʝʰʥʝʤ 

ʚʠʜʝ ʛʦʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠ ʜʦ ʚʳʩʳʭʘʥʠʷ ʩʦ-

ʩʪʘʚʘ, ʥʠ ʧʦʩʣʝ. 

ʉʤʝʪʥʳʡ ʨʘʩʯʝʪ ʥʘ ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʛ-

ʣʝʚʦʣʦʢʥʦʤ (ʈʠʩ. 1-3) 

 

 
ʈʠʩʫʥʦʢ 1 
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ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʩʧʦʩʦʙʦʚ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʝʚʦʣʦʢʥʘ ʢʘʢ ʤʘ-

ʪʝʨʠʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʫʩʠʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘ-

ʪʨʘʪʥʳʤ (ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ) ʠ ʜʣʠʪʝʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʤʦʥʪʘʞʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʪ-

ʣʠʯʘʝʪʩʷ ʦʙʣʝʛʯʝʥʥʳʤ ʚʝʩʦʤ (ʣʝʛʯʝ ʩʪʘʣʠ ʥʘ 40%, 

ʣʝʛʯʝ ʘʣʶʤʠʥʠʷ ʥʘ 20%) ʠ ʚʳʩʦʢʠʤ ʧʨʝʜʝʣʦʤ ʧʨʦʯ-

ʥʦʩʪʠ ʥʘ ʨʘʟʨʳʚ ʠ ʚʳʩʦʢʠʤ ʧʨʝʜʝʣʦʤ ʫʧʨʫʛʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʛʣʝʚʦʣʦʢʥʦ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, 

ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʦʪʣʠ-

ʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʧʨʠ ʤʘʣʦʤ ʚʝʩʝ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʟʤʝʨʳ ʦʩʥʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢ-

ʮʠʠ ʙʝʟ ʧʦʪʝʨʠ ʝʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ANALYSIS OF CHANGES IN PHYSICAL AND MECHANICAL CHARACTERISTICS OF THE SOIL 

BASE IN THE OPERATION OF BUILDINGS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ ʦʩʥʦ-

ʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

Abstract 

This article presents the analysis of changes in the physical and mechanical characteristics of the soil base 

in the process of long-term operation of buildings. 

The purpose of the work is to check the physical and mechanical characteristics of the soil base to ensure a 

long service life of buildings and structures. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʘ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ 

ʛʨʫʥʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʧʨʦʯʥʦ-

ʩʪʠ.  

ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦ-ʜʨʝʥʠ-

ʨʦʚʘʥʥʳʡ ʩʜʚʠʛ: 

ʐ „ὸὫהǬ ὧǬ        (1.1) 

ɻʜʝ Ű1 - ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʛʨʫʥʪʘ; ů v- ʥʦʨʤʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ; ◖1 - ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ; c1- 

ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʢʘʢ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ 

(ʈʠʩʫʥʦʢ 1), ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ ʥʘʛʨʫʞʝʥʠʷ:  

ʘ) ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ  

ʙ) ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

ʘ) ʐ ʎÔÇ ה Ã ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

̒ ʐ ʎÔÇ ה , ÔÇ ה
̒
             (2.2) 

ʙ) ̒ ʐ ʎ ʎ ὸzÇ ה =>
ᶻ  

 
 

ʛʜʝ ʎ - ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʜʘʚʣʝ-

ʥʠʝ ʧʦʜ ʮʝʥʪʨʘʣʴʥʳʤ ʬʫʥʜʘʤʝʥʪʦʤ. 

ÔÇ ה
̒
           (3.3) 

 

 

̒ᶻ

ᶻ ̒
, 

ÔÇ ה
 ᶻ

. 

 

 
ʈʠʩʫʥʦʢ 1. ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ 
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ÔÇ ה
̒
;ÔÇ ה

̒
 

 Ű=5 c=1 ů=4 :ה

 Ű=5 ů=4 ůzp=3 :ה

 

ʈʘʩʩʤʦʪʨʝʚ, ʢʘʢ ʠʟʤʝʥʷʶʪʩʷ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʠ ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ, ʚ ʜʚʫʭ ʩʣʫʯʘʷʭ ʥʘʛʨʫʞʝʥʠʷ, 

ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ, ʢʦʛʜʘ Ű = const, ʥʘʧʨʷʞʝ-

ʥʠʝ ů ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ה ʠ 

ʉ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʞʘʪʠʷ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ p/R. ʇʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʘʨʘʤʝʪʨ p/R ʦʧʨʝʜʝ-

ʣʷʣʩʷ ʩ ʫʯʝʪʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥ-

ʪʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ: 

;4,01012,1 24 +DÖÖ= - jy
 (4.4) 

38,0102 23 +DÖÖ= - cy
  (5.5) 

ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʫʜʝʣʴʥʦʛʦ 

ʩʮʝʧʣʝʥʠʷ ʠ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʦʪ ʦʙʞʘʪʠʷ 

ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʩʮʝʧʣʝʥʠʷ (ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ) ʦʪ ʧʘʨʘʤʝʪʨʘ p/R. 

 

ɺ ʧʝʨʚʳʝ ʛʦʜʘ ʧʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟʤʝʥʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʦʙʞʘʪʠʷ ʛʨʫʥʪʦʚ 

ʦʩʥʦʚʘʥʠʷ, ʥʦ ʧʦ ʠʩʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʨʦʢʘ 

ʥʘʯʠʥʘʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʩʦʦʨʫʞʝʥʠʷ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, ʧʦʟʚʦʣʷʶ-

ʱʠʝ ʦʧʨʝʜʝʣʠʪʴ ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʫʜʝʣʴ-

ʥʦʝ ʩʮʝʧʣʝʥʠʝ ʛʨʫʥʪʘ ʯʝʨʝʟ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʨʦ-

ʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ: 

tÖ+= 0614,00jj
 (6.6) 

tcc Ö+= 0372,00  (7.7) 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʚʝʜʝʥʘ 

ʬʦʨʤʫʣʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝ-

ʥʠʝ ʢʦʪʦʨʦʝ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʘʨʘʤʝʪʨ 

p/R: 

- ʜʣʷ ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

4,01012,1 24 +DÖÖ= - j
R

p

 

 

3
4

2 1057,3
12,1

10
Ö+

Ö

Ö
=D

R

p
j

 (8.8) 

tÖ+= 0614,00jj
 

22 00377,0 tÖ=Dj
 

 

47,9
68,23

102 -
Ö

Ö=
R

p
t

 (9.9) 

 

- ʜʣʷ ʫʜʝʣʴʥʦʛʦ ʩʮʝʧʣʝʥʠʷ 

4,01012,1 24 +DÖÖ= - j
R

p

 

38,0102 23 +DÖÖ= - cy
 

38,0102 23 +DÖÖ= - c
R

p

 

190
102 3

2 -
ÖÖ

=D
- R

p
c

 (10.10) 

tcc Ö+= 0372,00  
22 00138,0 tc Ö=D

 

3768,1
449,1

102 -Ö=
R

p
t

 (11.11) 

ʇʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ ʦʪ 

ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪʳ ʦʩʥʦʚʘʥʠʷ. 
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CALCULATION OF THE SUPPORT UNIT OF THE COLUMN WITH THE FOUNDATION CUT  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʜʨʦʙʥʳʡ ʨʘʩʯʝʪ ʦʧʦʨʥʦʛʦ ʫʟʣʘ ʢʦʣʦʥʥʳ ʩ ʦʙʨʝʟʦʤ ʬʫʥʜʘʤʝʥʪʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

Abstract 

This article describes a detailed calculation of the support unit of the column with a Foundation cut. 

The aim of the work is to select the optimal design taking into account all regulatory and technical require-

ments. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʦʥʥʳ, ʬʫʥʜʘʤʝʥʪ, ʟʘʢʨʝʧʣʝʥʠʷ, ʥʘʛʨʫʟʢʠ 

Keywords: columns, Foundation, fixing, load. 
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ɸʥʢʝʨʥʳʝ ʙʦʣʪʳ ʚ ʫʟʣʝ ʨʘʙʦʪʘʶʪ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. ɿʘʢʨʝʧʣʝʥʠʝ ʢʦʣʦʥʥʳ ʰʘʨʥʠʨʥʦʝ. (ʈʠʩʫʥʦʢ 1) ɺʳ-

ʧʦʣʥʠʤ ʩʙʦʨ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ, III ʚʝʪʨʦʚʦʡ ʨʘʡʦʥ w0=0,38 ʢʇʘ  

 

 
ʈʠʩʫʥʦʢ 1. ɿʘʢʨʝʧʣʝʥʠʝ ʢʦʣʦʥʥʳ 

 

ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘʩʪʦʡʢʫ ʥʘ ʚʳʩʦʪʝ z ʦʪ ʟʝʤʣʠ: 

 

ήᾀ ύπ Ὧᾀὧ ὄ ‎ 
 

ɻʜʝ: B = 6 ʤ ï ʰʘʛ ʢʦʥʩʪʨʫʢʮʠʡ;  

K
z 
= 0,5 ʜʦ 5 ʤ ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʝʥʠʷ ʚʝʪʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʧʦ ʚʳʩʦʪʝ; 

ʉ ï ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʜʣʷ ʥʘʧʦʨʥʦʡ ʩʪʦʨʦʥʳ 0,8, ʜʣʷ ʩʪʦʨʦʥʳ ʦʪʩʦʩʘ - 0,5;  

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʥʘʛʨʫʟʢʝ ï 1,4. 

 

 
ʈʠʩʫʥʦʢ 2. ʅʘʛʨʫʟʢʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʪʦʡʢʫ 

 

Qz ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ, ʘ ʠʤʝʥʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʙʨʝʟʘ ʬʫʥʜʘʤʝʥʪʘ z1=5ʤ
, 
z2=5,8ʤ 

ὗ πȟσψzπȟυz πȟψ φzz ρȟτ ρȟςχχ 
̋˚

̍
̠̎́̐̏̑̎́ ̒̓̏̑̏̎́ 

ὗ πȟσψzπȟυςωzπȟψ φzz ρȟτ ρȟσυρ 
̋˚

̍
̠̎́̐̏̑̎́ ̒̓̏̑̏̎́ 
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ὗ πȟσψzπȟυz πȟφ φzz ρȟτ πȟχωψ 
̋˚

̍
̒̓̏̑̏̎́ ̏̓̎̏̒́ 

ὗ πȟσψzπȟυςωz πȟφ φzz ρȟτ πȟψττ 
̋˚

̍
̒̓̏̑̏̎́ ̏̓̎̏̒́ 

 

ɺʝʣʠʯʠʥʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ q
b 
ʥʘʭʦʜʠʪʩʷ ʠʟ ʨʘʚʝʥʩʪʚʘ ʧʣʦʱʘʜʝʡ ʵʧʶʨ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

ήὦ
‫ρ ‫ς

Ὄ
 

 

ʅʘʧʦʨʥʘʷ ʩʪʦʨʦʥʘ: ‫ρ ήυ ᾀρ ρȟςχχυ φȟσψυ ̋  ̊

 

‫ς
ήυ ήυȢψ

ς
ᾀς ᾀρ

ρȟςχχρȟσυρς

ς
υȟψ υ ρȟπυ ̋  ̊

 

ʉʪʦʨʦʥʘ ʦʪʩʦʩʘ: ‫ρ ήυ ᾀρ πȟχωψυ σȟωω ̋  ̊

 

‫ς
ήυ ήφȢψ

ς
ᾀς ᾀρ

πȟχωψπȟψττ

ς
υȟψ υ πȟφφ ̋  ̊

 

ήὦ
φȟσψυρȟπυ

τȟψ
ρȟυυ̋˚̠̍̎́̐̏̑̎́ ̒̓̏̑̏̎́Ƞ 

 

ήͼὦ
σȟωω πȟφφ

τȟψ
πȟωχ̋˚̍̒̓̏̑̏̎́ ̏̓̒̏̒́Ȣ 

 

ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ ʦʪ ʥʠʟʘ ʨʠʛʝʣʷ ʜʦ ʢʦʥʴʢʘ ʧʨʠʚʦʜʠʪʩʷ ʢ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʝ ʧʦ ʥʠʟʫ ʨʠʛʝʣʷ:  

ὡὦ ήυ Ὤ̑ ̉Ƞ̄  
ὡὦ ρȟςχχρȟπψ ρȟσψ ̋˚ ̒̓̏̑̏̎́ ̎́̐̏̑́Ƞ  
ὡͼὦ πȟχωψρȟπψ πȟψφ ̋˚ ̒̓̏̑̏̎́ ̏̓̒̏̒́Ƞ  
ʆʧʨʝʜʝʣʠʤ ʣʠʥʝʡʥʫʶ ʚʝʪʨʦʚʫʶ ʥʘʛʨʫʟʢʫ:  

ὢή
σ

ρφ
Ὄ ήὦ ήͼὦ  

ὢή
σ

ρφ
τȟψ ρȟυυ πȟωχ πȟυςς ̋  ̊ 

 

ʆʧʨʝʜʝʣʠʤ ʩʦʩʨʝʜʦʪʦʯʝʥʥʫʶ ʚʝʪʨʦʚʫʶ ʥʘʛʨʫʟʢʫ: 

 

ὢύ
ὡὦ ὡͼὦ

ς

ρȟσψ πȟψφ

ς
πȟςφ ̋ Ȣ̊ 

 

ʅʘ ʫʟʝʣ ʩʦʧʨʷʞʝʥʠʷ ʩʪʦʡʢʠ ʠ ʬʫʥʜʘʤʝʥʪʘ ʜʝʡʩʪʚʫʝʪ ʧʨʦʜʦʣʴʥʦʝ ʫʩʠʣʠʝ N ʠ ʤʦʤʝʥʪ M.  

 

ὔ  ρσφȟψψ ̋ Ȣ̊ 

ὓ ὡὦ ὢή ὢύ Ὄ
ήὦὌ

ς

ρ

‚
 

 

 ï ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʧʨʦʜʦʣʴʥʦʛʦ ʠʟʛʠʙʘ;  

ʆʧʨʝʜʝʣʠʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ (ʈʠʩʫʥʦʢ 3) 

 
ʈʠʩʫʥʦʢ 3. ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ 
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„άὥὼ
ρσφȟψψ

πȟσψυπȟσωφ

ρτȟτφφ

πȟσψυπȟσωφ
ςσσυ ̋ Ⱦ̊̍ ςȠ 

„άὭὲ
ρσφȟψψ

πȟσψυπȟσωφ

ρτȟτφφ

πȟσψυπȟσωφ
υσωȟσ ̋ Ⱦ̊̍ ςȠ 

 

ʅʘ ʙʦʣʪʳ ʥʝ ʜʝʡʩʪʚʫʶʪ ʫʩʠʣʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʥʠʤʘʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʜʠʘʤʝʪʨ ʢʦʥʩʪʨʫʢʪʠʚʥʦ, 

ʠʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ ʩʪʦʡʢʠ. ʇʨʠʥʠʤʘʝʤ 2 ʙʦʣʪʘ ʜʠʘʤʝʪʨʦʤ 10 ʤʤ ʠ ʧʣʦʱʘʜʴʶ 1,57 ʩʤ
2

. 

ʀʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ ʩʪʦʡʢʠ ʠ ʧʦʣʫʯʝʥʥʦʡ ʚʝʣʠʯʠʥʳ hʥʘʢʣ=100ʤʤ, ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʦʧʦʣʦʯʥʳʡ ῠ110ʭ8. 
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CALCULATION OF THE LOAD CAPACITY STONE CROSS VAULTS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʘ ʨʘʩʯʝʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʢʨʝʩʪʦʚʦʛʦ ʢʘʤʝʥʥʦʛʦ ʩʚʦʜʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʧʨʦʝʢʪʥʳʭ ʥʘʛʨʫʟʦʢ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʧʨʦʯʥʦ-

ʩʪʠ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʦʩʢʦʡ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʘ ʥʝ-

ʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʤʝʥʥʦʛʦ ʩʚʦʜʘ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʈʘʩʩʤʦʪʨʝʥ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʨʘʩ-

ʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʡ ʢʘʤʝʥʥʳʭ ʩʚʦʜʦʚ ʤʝʪʦʜʦʤ ʜʠʩʢʨʝʪʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

Abstract 

The article proposes a theoretical evaluating of the strain-stress state groin stone vault under the action of 

normal loads. An algorithm for verification of strength of design sections using a flat design model and the se-

quence of capacity rating of a stone vault using the finite-element method are presented. The foreign experience 

of structural analysis of stone vaults by the method of discrete-element modeling is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʤʝʥʥʘʷ ʢʣʘʜʢʘ, ʩʚʦʜ, ʩʣʦʞʥʦʝ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

Keywords: Masonry, vault, combined stresses, model engineering 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡ. ʆʮʝʥʢʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʧʦʨʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ï ʘʨʦʢ ʠ ʩʚʦʜʦʚ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʦʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʚʦʜʦʚ ʢʘʢ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʠʤʝʶʱʠʭ ʥʝʦʜʥʦʨʦʜʥʫʶ 

ʩʪʨʫʢʪʫʨʫ; ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʩʦʩʪʦʷʥʠʷ ʚʝʨʪʠʢʘʣʴ-

ʥr ʭ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʚʦʛʦ ʢʘʨʢʘʩʘ ʟʜʘ-

ʥʠʷ; ʤʥʦʞʝʩʪʚʦʤ ʚʘʨʠʘʥʪʦʚ ʠʟʤʝʥʝʥʠʡ ʠ ʧʝʨʝʨʘʩ-

ʧʨʝʜʝʣʝʥʠʡ ʥʘʛʨʫʟʢʠ, ʠʟʤʝʥʷʝʤʦʩʪʴʶ ʨʘʩʯʝʪʥʦʡ 

ʩʭʝʤʳ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʩʚʦʜʘ 

ʇʨʠ ʨʘʩʯʝʪʝ ʢʨʝʩʪʦʚʦʛʦ ʩʚʦʜʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʚʦʟʤʦʞʥʳ ʜʚʝ ʝʛʦ ʨʘʩʯʝʪʥʳʝ ʤʦʜʝʣʠ: 

Å ʧʣʦʩʢʘʷ ʨʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʘʨʦʢ ʝʜʠʥʠʯʥʦʡ ʰʠʨʠʥʳ; 

Å ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʢʨʝʩʪʦʚʦʛʦ 

ʩʚʦʜʘ. 

ʂʘʞʜʘʷ ʠʟ ʫʢʘʟʘʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʦʙʣʘ-

ʜʘʝʪ ʩʚʦʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

ʇʣʦʩʢʘʷ ʨʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʥʝ ʫʯʠʪʳʚʘʝʪ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʝʩʪʦ-

ʚʦʛʦ ʩʚʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʜʚʫʭʤʝʨʥʘʷ ʨʘʩʯʝʪʥʘʷ 

ʩʭʝʤʘ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʧʦʢʘʟʘʣʘ ʩʚʦʶ ʘʜʝʢʚʘʪʥʦʩʪʴ ʚ ʦʧʠʩʘʥʠʠ ʥʘʧʨʷ-

ʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʚʦʜʦʚ ʨʘʟ-

ʣʠʯʥʦʛʦ ʦʯʝʨʪʘʥʠʷ [3-5]. ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʘ ʧʨʦʯʥʦ-

ʩʪʠ ʨʘʩʯʝʪʥʳʭ ʚʥʝʮʝʥʪʨʝʥʥʦ ʩʞʘʪʳʭ ʩʝʯʝʥʠʡ ʩʚʦʜʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʫʢʘ-

ʟʘʥʥʳʭ ʚ ʥʦʨʤʘʭ ʧʦ ʨʘʩʯʝʪʫ ʢʘʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

[1, 2]. 

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʠʩʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʚʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ 
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ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʩʚʦʜʘ ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʧʨʠ 

ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ. 

ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʚʦʠʤ ʩʚʦʡ-

ʩʪʚʘʤ ʤʘʪʝʨʠʘʣʦʚ (ʢʘʤʥʝʡ ʠ ʨʘʩʪʚʦʨʘ) ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʣʠʯʠʶ ʟʥʘʯʝʥʠʡ ʫʧʨʫʛʠʭ ʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ, ʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʤʧʦ-

ʟʠʮʠʦʥʥʦʡ ʩʨʝʜʳ. ʇʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʫʯʪʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ: 

ʦʨʪʦʪʨʦʧʥʦʩʪʴ, ʬʠʟʠʯʝʩʢʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ, ʪʨʝʱʠ-

ʥʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʩʪʷ-

ʛʠʚʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʫʨʦʚʥʷ ʩʞʠʤʘʶʱʠʡ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʣʘʜʢʝ ʠ ʪ.ʧ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩ-

ʯʝʪʘ ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʷʪʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʦʨʠʠ ʧʨʦʯ-

ʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʪʘʢʞʝ ʪʨʝʙʫʶʪʩʷ ʤʦʜʫʣʴ 

ʜʝʬʦʨʤʘʮʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʧʝʨʝʯʥʦʡ ʜʝʬʦʨʤʘ-

ʮʠʠ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ, ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦ-

ʨʳʭ ʚʝʩʴʤʘ ʫʩʣʦʚʥʘ ʠ ʦʩʥʦʚʘʥʘ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘ-

ʚʠʩʠʤʦʩʪʷʭ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʪʦʯʥʦʩʪʴ ʚ ʦʧʠʩʘʥʠʠ 

ʛʝʦʤʝʪʨʠʠ ʩʚʦʜʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʥʦʩʪʠ ʟʘʜʘʥʠʷ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʠʨʧʠʯʥʦʡ 

ʢʣʘʜʢʠ. 

1. ʆʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʚʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʦʩʢʦʡ ʨʘʩ-

ʯʝʪʥʦʡ ʤʦʜʝʣʠ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [3] ʨʘʩʯʝʪ-

ʥʦʡ ʩʭʝʤʦʡ ʧʨʦʩʪʦʛʦ ʥʝʚʩʧʘʨʫʰʝʥʥʦʛʦ ʩʚʦʜʘ ʷʚʣʷ-

ʝʪʩʷ ʩʠʩʪʝʤʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʘʨʦʢ, ʦʙʨʘʟʫʶʱʠʭ ʨʘʩ-

ʧʘʣʫʙʢʠ ʠ ʧʝʨʝʜʘʶʱʠʝ ʜʘʚʣʝʥʠʝ ʠ ʨʘʩʧʦʨ ʥʘ ʜʠʘʛʦ-

ʥʘʣʴʥʳʝ ʨʝʙʨʘ. ʇʨʦʚʝʨʢʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʨʝʩʪʦʚʦʛʦ ʩʚʦʜʘ ʚʢʣʶʯʘʝʪ ʨʘʩʯʝʪ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘ-

ʥʠʝ ʨʘʩʧʘʣʫʙʦʢ ʠ ʜʠʘʛʦʥʘʣʴʥʳʭ ʘʨʦʢ (ʨʝʙʝʨ). 

ɺʳʙʦʨ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʢʠʨʧʠʯʥʳʭ ʠ ʢʘʤʝʥ-

ʥʳʭ ʩʚʦʜʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʚʳʜʝʣʝʥ-

ʥʳʭ ʰʘʨʥʠʨʦʚ, ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʞʝʩʪʢʦʩʪʠ ʢʣʘʜʢʠ ʠ ʭʘʨʘʢʪʝʨʘ ʜʝʬʦʨʤʘʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʩʯʝʪ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʧʦ 

ʧʣʦʩʢʦʡ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʚ ʚʠʜʝ ʘʨʢʠ ʠʣʠ ʧʦʣʫʘʨʢʠ 

ʝʜʠʥʠʯʥʦʡ ʰʠʨʠʥʳ, ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥ ʢ ʧʨʦʚʝʨʢʝ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʝʸ ʩʞʘʪʦʡ ʟʦʥʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʘʨʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ 

ʵʧʶʨ ʧʨʦʜʦʣʴʥʦʡ ʩʞʠʤʘʶʱʝʡ ʩʠʣʳ N ʠ ʠʟʛʠʙʘʶ-

ʱʝʛʦ ʤʦʤʝʥʪʘ M. 

ʆʮʝʥʢʘ ʧʨʦʯʥʦʩʪʠ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʡ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ [1] ʧʦ ʩʣʝʜʫ-

ʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

1. ɺʳʯʠʩʣʷʝʪʩʷ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪ ʝ0 ʧʨʠʣʦʞʝ-

ʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ ʚ ʨʘʩʯʝʪʥʳʭ ʩʝʯʝʥʠʷʭ; 

2. ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʣʦʱʘʜʴ ʩʞʘʪʦʡ ʯʘʩʪʠ ʩʝʯʝ-
ʥʠʷ ɸ0; 

3. ɺʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʦʣʴʥʦʛʦ 

ʠʟʛʠʙʘ ű ʜʣʷ ʚʩʝʛʦ ʩʝʯʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʜʝʡʩʪʚʠʷ ʠʟ-

ʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ. ʇʨʠʥʠʤʘʝʪʩʷ ʨʘʩʯʝʪʥʘʷ ʜʣʠʥʘ 

ʘʨʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [3]; 

4. ɺʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʦʣʴʥʦʛʦ 

ʠʟʛʠʙʘ űʩ ʜʣʷ ʩʞʘʪʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ 

ʜʝʡʩʪʚʠʷ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ; 

5. ʆʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʢʣʘʜʢʠ ʧʨʠ ʚʥʝʮʝʥʪʨʝʥʥʦʤ ʩʞʘʪʠʠ w, 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʱʠʡ çʢʨʘʝʚʦʡè ʵʬʬʝʢʪ ʧʨʦʯʥʦʩʪʠ 

ʢʣʘʜʢʠ; 

6. ɺʳʯʠʩʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ mg ʫʯʠʪʳʚʘʶ-

ʱʠʡ ʚʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ; 

7. ʇʨʦʚʝʨʷʝʪʩʷ ʫʩʣʦʚʠʝ 
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ɺ ʢʘʯʝʩʪʚʝ ʚʳʚʦʜʘ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʦʩʢʦʡ ʤʦ-

ʜʝʣʠ ʪʨʝʙʦʚʘʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ. 

2. ʆʮʝʥʢʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʚʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ 

ʈʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʢʠʨʧʠʯʥʳʭ ʩʚʦʜʦʚ ʤʝʪʦ-

ʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʢʘʤʝʥʥʦʛʦ 

ʩʚʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʦʙʦʣʦʯʝʯʥʳʤʠ 

ʠʣʠ ʦʙʲʝʤʥʳʤʠ ʢʦʥʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʢʘʢ ʃʀʈɸ ʠʣʠ ʉʂɸɼ ʚ ʩʣʝ-

ʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʉʦʟʜʘʥʠʝ ʛʝʦʤʝʪʨʠʠ ʢʠʨʧʠʯʥʳʭ ʩʚʦʜʦʚ, ʟʘ-
ʜʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɼʘʥʥʳʡ ʵʪʘʧ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʩʯʝʪʥʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʠʣʠ ʙʳʪʴ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʤ 

ʠʟ AutoCAD. 

2. ɿʘʜʘʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʡ: 

- ʪʦʣʱʠʥʘ ʦʙʦʣʦʯʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʅ) (ʚ ʩʣʫ-

ʯʘʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʦʣʦʯʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ); 

- ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʢʣʘʜʢʠ (E); 

- ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ (‘); 
- ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʘʪʝʨʠʘʣʘ (‎). 
3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʝʱʠʥ ʠ ʧʨʦʯʠʭ ʧʦʚʨʝ-

ʞʜʝʥʠʡ ʢʣʘʜʢʠ ʩʚʦʜʘ ʚ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

4. ɿʘʜʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. 

5. ɿʘʜʘʥʠʝ ʥʘʛʨʫʟʦʢ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ ʩʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʤʦʟʘʠʢʠ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ Ny ʠ Nx ʠ ʤʦʟʘʠʢʠ 

ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ My ʠ Mx, ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢ-

ʩʠʤʘʣʴʥʳʡ ʧʨʦʛʠʙ ʩʚʦʜʘ.  

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ ʚ ʵʣʝʤʝʥʪʘʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʜʦʣʞʝʥ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ 

ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʫʩʠʣʠʡ ʚ ʩʝʯʝʥʠʷʭ ʧʣʦʩʢʦʡ ʨʘʩ-

ʯʝʪʥʦʡ ʤʦʜʝʣʠ. 

ʕʣʝʤʝʥʪʳ ʩʚʦʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʣʦʩʢʦʤ ʥʘʧʨʷ-

ʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʦʮʝʥʢʠ ʠʭ 

ʧʨʦʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʫʶ ʪʝʦʨʠʶ ʧʨʦʯʥʦʩʪʠ: ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟ-

ʣʠʯʥʦ ʩʦʧʨʦʪʠʚʣʷʶʱʠʭʩʷ ʨʘʩʪʷʞʝʥʠʶ-ʩʞʘʪʠʶ, ʜʦ-

ʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʠʶ ʄʦʨʘ (V ʪʝʦʨʠʷ ʧʨʦʯ-

ʥʦʩʪʠ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦ ʪʝʦʨʠʠ ʄʦʨʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ůɻ ʠ ůS, 

ʧʨʠʚʝʜʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ 

ʨʘʩʪʷʞʝʥʠʶ ʠ ʩʞʘʪʠʶ (ʨʠʩ. 1). 

ʋʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʚʠʜ: ůɻ Ò 

Rt ʠ ůS Ò R, 
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ʛʜʝ Rt ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʠʨʧʠʯʥʦʡ 

ʢʣʘʜʢʠ ʨʘʩʪʷʞʝʥʠʶ,  

R ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʠʨʧʠʯʥʦʡ 

ʢʣʘʜʢʠ ʩʞʘʪʠʶ. 

 

 
ʈʠʩ. 1 ʆʙʱʘʷ ʩʭʝʤʘ ʧʝʨʝʭʦʜʘ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝ-

ʥʠʡ ůɻ, ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʨʘʩʪʷʞʝʥʠʶ 

ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʦʜʘ, ʥʝ 

ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʠʨ-

ʧʠʯʥʦʡ ʢʣʘʜʢʠ ʛʣʘʚʥʳʤ ʨʘʩʪʷʛʠʚʘʶʱʠʤ ʥʘʧʨʷʞʝ-

ʥʠʷʤ Rt. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷ-

ʞʝʥʠʡ ůS, ʧʨʠʚʝʜʝʥʥʳʭ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʤʫ ʩʞʘʪʠʶ 

ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʦʜʘ, ʥʝ 

ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʠʨ-

ʧʠʯʥʦʡ ʢʣʘʜʢʠ ʩʞʘʪʠʶ R. 

ʈʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʢʠʨʧʠʯʥʳʭ ʩʚʦʜʦʚ ʤʝʪʦʜʦʤ 

ʜʠʩʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʄʝʪʦʜ ʜʠʩʢʨʝʪʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʦʩʪʨʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʜʣʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʝ-

ʭʘʥʠʟʤʦʚ ʨʘʟʨʫʰʝʥʠʷ ʢʘʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʧʨʦ-

ʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 3DEC. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣ 

ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʬʘ ʙʘʟʠʣʠʢʠ ʉʚʷ-

ʪʦʡ ʄʘʨʠʠ ʄʘʛʜʘʣʠʥʳ ʚ ɺʝʟʣʝ [6]. 

ʂʘʤʝʥʥʳʝ ʩʚʦʜʳ ʠ ʩʪʝʥʳ ʙʘʟʠʣʠʢʠ ʙʳʣʠ ʩʤʦ-

ʜʝʣʠʨʦʚʘʥʳ ʦʙʲʝʤʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʨʘʟʤʝʨʘʤʠ 

ʙʦʣʴʰʠʤʠ, ʯʝʤ ʨʝʘʣʴʥʳʝ ʢʘʤʥʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʨʘʙʦʪʫ ʢʣʘʜʢʠ ʢʘʢ ʥʝʩʧʣʦʰʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ, ʠʟʙʝʛʘʷ ʧʨʠ ʵʪʦʤ ʯʨʝʟʚʳʯʘʡʥʦʡ ʪʨʫʜʦʸʤ-

ʢʦʩʪʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʜʚʝ ʤʦʜʝʣʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ, ʯʪʦ ʪʦʣʱʠʥʘ ʵʣʝʤʝʥʪʘ ʨʘʚʥʘ ʪʦʣʱʠʥʝ ʩʪʝʥʳ, ʠ 

ʜʨʫʛʘʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʤʥʦʛʦʩʣʦʡʥʫʶ ʢʘ-

ʤʝʥʥʫʶ ʩʪʝʥʫ. 

ʇʨʠ ʟʘʜʘʥʠʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʦ ʧʨʠʥʷʪʦ, ʯʪʦ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʵʣʝʤʝʥʪʦʚ ʩʪʝʥ ʙʦʣʴʰʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʩʚʦʜʦʚ, ʘ 

ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ ʙʳʣʘ ʨʘʩʩʯʠ-

ʪʘʥʘ ʜʣʷ ʪʨʝʭ ʩʣʫʯʘʝʚ ʞʝʩʪʢʦʩʪʠ ʢʣʘʜʦʯʥʦʛʦ ʨʘʩ-

ʪʚʦʨʘ ʠ ʨʘʟʥʳʭ ʫʛʣʦʚ ʪʨʝʥʠʷ ʚ ʰʚʘʭ. ɻʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʪʘʢʞʝ ʙʳʣʠ ʟʘʜʘʥʳ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥ-

ʪʦʚ ʞʝʩʪʢʦʩʪʠ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʝʬʝʢʪʳ ʚ ʢʘʤʝʥ-

ʥʳʭ ʩʚʦʜʘʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʦʛʦ ʨʘʩ-

ʯʝʪʘ ʥʝ ʫʯʠʪʳʚʘʣʘ ʜʝʬʦʨʤʘʮʠʠ ʢʣʘʜʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʝʪʦʜ ʜʠʩ-

ʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʟʨʫʰʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʦʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪ ʞʝʩʪʢʦʩʪʠ ʠ ʪʨʝʥʠʷ ʝʸ 

ʵʣʝʤʝʥʪʦʚ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ 

ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʘʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʠ ʟʘʧʫʩʢʘ ʤʦ-

ʜʝʣʝʡ. 
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ʂʣʝʩʪʦʚʘ ʅ.ʉ. 
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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ, ʈɸʉʏɽʊ ʅɽʉʋʑɽʁ ʉʇʆʉʆɹʅʆʉʊʀ ʀ ʋʉʀʃɽʅʀɽ ʇɽʈɽʄʓʏɽʂ ʀɿ 

ʂɸʄɽʅʅʆʁ ʂʃɸɼʂʀ ʀʉʊʆʈʀʏɽʉʂʀʍ ɿɼɸʅʀʁ 

 

Klestova N.S. 

3rd year student 

St. Petersburg State University of Architecture and Civil Engineering 

 

CATRGORIZATION, CALCULATION OF THE LOAD CAPACITY AND REINFORCEMENT OF 

MASONRY BRIDGES OF HISTORICAL BUILDINGS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʠʧʳ ʧʝʨʝʤʳʯʝʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ. ʆʧʠʩʘʥ ʘʣʛʦʨʠʪʤ ʨʘʩ-

ʯʝʪʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʤʳʯʝʢ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʫʩʠʣʝʥʠʷ ʧʝʨʝʤʳʯʝʢ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ. 

Abstract 

The article describes the types of lintels made of masonry. An algorithm for calculating the load capacity of 

lintels is described. Ways of reinforcing lintels from masonry, including for architectural monuments, are consid-

ered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʤʝʥʥʘʷ ʧʝʨʝʤʳʯʢʘ, ʘʨʢʘ, ʫʩʠʣʝʥʠʝ ʧʝʨʝʤʳʯʝʢ. 

Keywords: masonry lintels, arch, lintel reinforcement. 

 

ʅʝʨʘʚʥʦʤʝʨʥʳʝ ʦʩʘʜʢʠ ʦʩʥʦʚʘʥʠʡ, ʥʘʨʫʰʝʥʠʝ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ, ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘ-

ʪʫʨ ʠ ʚʣʘʞʥʦʩʪʠ, ʦʩʦʙʳʝ ʥʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ï 

ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘ-

ʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ 

ʞʝʣʝʟʦʙʝʪʦʥʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩʘʤ ʪʨʝʱʠʥʦʦʙʨʘ-

ʟʦʚʘʥʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʘʨʤʘʪʫʨʘ, ʢʣʘʜʢʘ ʠʟ ʢʠʨʧʠʯʘ 

ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʘ ʜʝʡʩʪʚʠʶ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʠ 

ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫ-

ʞʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ ʷʚ-

ʣʷʶʪʩʷ ʥʘʜʧʨʦʝʤʥʳʝ ʧʝʨʝʤʳʯʢʠ. ɺ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʟʜʘʥʠʷʭ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʨʝʤʳʯʝʢ ʯʘʱʝ ʚʩʝʛʦ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʨʝʱʠʥ, ʦʙʨʘʟʦ-

ʚʘʚʰʠʭʩʷ ʦʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ʇʦ-

ʚʨʝʞʜʝʥʠʷ ʪʘʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʩʥʠʞʘʶʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʨʝ-

ʙʫʶʪ ʝʸ ʫʩʠʣʝʥʠʷ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʚ ʢʘʤʝʥʥʳʭ ʧʝʨʝʤʳʯʝʢ 

ʇʝʨʝʤʳʯʢʠ ʫʩʪʨʘʠʚʘʶʪ ʥʘʜ ʧʨʦʝʤʘʤʠ ʚ ʩʪʝʥʝ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘʛʨʫʟʢʠ ʦʪ ʚʳʰʝʣʝʞʘʱʝʛʦ ʫʯʘʩʪʢʘ 

ʩʪʝʥʳ ʥʘ ʧʨʦʩʪʝʥʢʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ 

ʢʘʤʝʥʥʳʭ ʧʝʨʝʤʳʯʝʢ [3]: 

- ʈʷʜʦʚʳʝ ʧʝʨʝʤʳʯʢʠ  

ɺʳʧʦʣʥʷʶʪʩʷ ʠʭ ʪʦʛʦ ʞʝ ʢʘʤʥʷ, ʯʪʦ ʠ ʩʪʝʥʳ, ʠ 

ʚʳʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʷʜʦʚ ʢʘʤʥʷ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʘʨʤʘʪʫʨʦʡ ʠʟ ʩʪʘʣʴʥʳʭ ʩʪʝʨʞʥʝʡ 

ʠʣʠ ʧʦʣʦʩʦʚʦʡ ʩʪʘʣʴʶ (ʨʠʩ. 1). 

 
ʈʠʩ. 1 ʈʷʜʦʚʘʷ ʧʝʨʝʤʳʯʢʘ. 

 

- ʂʣʠʥʯʘʪʳʝ ʧʝʨʝʤʳʯʢʠ 

ɺʳʢʣʘʜʳʚʘʶʪʩʷ ʧʦ ʦʧʘʣʫʙʢʝ ʠʟ ʢʠʨʧʠʯʘ ʢʣʠ-

ʥʦʦʙʨʘʟʥʦʡ ʠʣʠ ʦʙʳʯʥʦʡ ʬʦʨʤʳ, ʫʣʦʞʝʥʥʦʛʦ ʥʘ 

ʨʝʙʨʦ, ʦʙʨʘʟʦʚʳʚʘʷ ʢʣʠʥʦʦʙʨʘʟʥʳʝ ʰʚʳ. ʂʣʘʜʢʘ 

ʚʝʜʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʙʦʠʭ ʢʨʘʸʚ ʠ ʟʘʤʳʢʘʝʪʩʷ 

ʮʝʥʪʨʘʣʴʥʳʤ (ʟʘʤʢʦʚʳʤ) ʢʠʨʧʠʯʦʤ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʤ ʨʘʩʧʦʨ (ʨʠʩ. 2).  

 

 
ʈʠʩ. 2 ʂʣʠʥʯʘʪʘʷ ʧʝʨʝʤʳʯʢʘ. 

 

- ɸʨʦʯʥʳʝ (ʣʫʯʢʦʚʳʝ) ʧʝʨʝʤʳʯʢʠ 

ʂʣʘʜʢʘ ʘʨʦʯʥʳʭ ʧʝʨʝʤʳʯʝʢ, ʘ ʪʘʢʞʝ ʘʨʦʢ ʠ 

ʩʚʦʜʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʦʧʘʣʫʙʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʬʦʨʤʳ ʚ ʪʘʢʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʠ 

ʢʣʘʜʢʘ ʢʣʠʥʯʘʪʳʭ ʧʝʨʝʤʳʯʝʢ (ʨʠʩ. 3).  

 

 
ʈʠʩ. 3 ɸʨʦʯʥʘʷ ʧʝʨʝʤʳʯʢʘ. 
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ʇʨʝʜʝʣʴʥʳʝ ʧʨʦʣʝʪʳ ʥʝʘʨʤʠʨʦʚʘʥʥʳʭ ʧʝʨʝ-

ʤʳʯʝʢ ʟʘʚʠʩʷʪ ʦʪ ʤʘʨʦʢ ʢʘʤʥʷ ʠ ʨʘʩʪʚʦʨʘ ʠ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʶʪ 2 ʤ ʜʣʷ ʨʷʜʦʚʳʭ ʠ ʢʣʠʥʯʘʪʳʭ 

ʧʝʨʝʤʳʯʝʢ ʠ 4 ʤ ï ʜʣʷ ʘʨʦʯʥʳʭ. 

ʈʘʩʯʝʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʤʳʯʝʢ 

ʅʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʢʘʤʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝ-

ʥʠʷʭ ʦʧʨʝʜʝʣʷʶʪ ʩ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʠ 

ʜʝʬʦʨʤʘʮʠʡ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ, ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝ-

ʥʠʡ ʧʨʦʯʥʦʩʪʠ ʢʘʤʥʝʡ, ʨʘʩʪʚʦʨʘ ʠ ʘʨʤʘʪʫʨʳ. 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ 

ʆʮʝʥʢʘ ʧʨʦʯʥʦʩʪʠ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘ-

ʥʠʡ ʧʫʪʝʤ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʙ ʢʣʘʜʢʠ ʠʣʠ ʥʝ-

ʨʘʟʨʫʰʘʶʱʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʈʘʩʯʝʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʢʘ-

ʤʝʥʥʳʭ ʠ ʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ ʩʞʘʪʠʶ ʦʧʨʝʜʝʣʷʶʪ 

ʧʦ ʪʘʙʣʠʮʘʤ 2-10 [1] ʠʣʠ ʧʦ ʬʦʨʤʫʣʝ ʧʨʦʬʝʩʩʦʨʘ ʃ. 

ʀ. ʆʥʠʱʠʢʘ [2] ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ ʢʠʨʧʠʯʘ R1 ʠ ʨʘʩ-

ʪʚʦʨʘ R2 ʧʨʠ ʩʞʘʪʠʠ: 
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Ruï ʠʩʢʦʤʳʡ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʢʠʨʧʠʯʥʦʡ 

ʢʣʘʜʢʠ ʧʨʠ ʩʞʘʪʠʠ; 

R1 ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʢʘʤʥʷ ʧʨʠ ʩʞʘʪʠʠ.  

R2 ï ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʢʣʘʜʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʨʠ ʩʞʘʪʠʠ.  

ɔ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʯʥʦʩʪʠ ʢʣʘʜʢʠ ʥʘ ʨʘʩʪʚʦʨʘʭ ʥʠʟ-

ʢʠʭ ʤʘʨʦʢ  

A  ï ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʧʨʦʯʥʦʩʪʴ 

ʢʣʘʜʢʠ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʜʣʷ 

ʢʘʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʧʨʠʥʷʪʦʡ ʚ [2] ʩʠʩʪʝʤʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʢʘʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʞʝ ʫʯʠʪʳʚʘ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ [4]: 

- ʥʘʣʠʯʠʝ ʪʨʝʱʠʥ ʠ ʜʝʬʝʢʪʦʚ; 

- ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʩʝʯʝʥʠʷ ʚʩʣʝʜ-

ʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʣʠ ʠʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

- ʩʤʝʱʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʤʳʯʢʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʠʯʝʩʢʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʥʘ kʪʩ ï ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʩʥʠʞʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʤʝʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ, ʜʣʷ ʧʝʨʝʤʳʯʝʢ ʦʥ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦ ʪʘʙʣ. 

5 [5]. 

ʈʘʩʯʝʪʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ 

ʨʘʩʪʷʞʝʥʠʶ Rt ʧʨʠʥʠʤʘʶʪʩʷ ʧʦ [1] ʩ ʫʯʝʪʦʤ ʧʨʦʯ-

ʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʠ ʧʦʥʠʞʘʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

2. ʆʙʦʩʥʦʚʘʥʠʝ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʧʝʨʝʤʳʯʢʠ 

ʇʦ ʩʪʘʪʠʯʝʩʢʦʡ ʩʭʝʤʝ ʨʘʙʦʪʳ ʨʷʜʦʚʳʝ, ʢʣʠʥ-

ʯʘʪʳʝ ʠ ʘʨʦʯʥʳʝ ʧʝʨʝʤʳʯʢʠ ʷʚʣʷʶʪʩʷ ʨʘʩʧʦʨʥʳʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʨʘʩʧʦʨ ʚ ʢʦʪʦʨʳʭ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʧʨʦʩʪʝʥʢʘʤʠ ʠʣʠ ʘʨʤʘʪʫʨʦʡ ʟʘʪʷʞʝʢ, ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʩʯʠʪʘʥʳ ʚ ʚʠʜʝ ʪʨʝʭʰʘʨʥʠʨʥʦʡ ʘʨʢʠ [3]. 

3. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʝʤʳʯʢʠ 

ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʤʝʨ-

ʥʳʭ ʨʘʙʦʪ ʠ ʫʪʦʯʥʝʥʠʡ ʧ.7.192 [2]. 

4. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʛʨʫʟʦʢ ʥʘ ʧʝʨʝʤʳʯʢʫ 
ʫʯʠʪʳʚʘʝʪʩʷ ʫʩʣʦʚʠʝ ʨʘʙʦʪʳ ʧʝʨʝʤʳʯʢʠ: ʚʦʩʧʨʠ-

ʥʠʤʘʶʱʘʷ ʥʘʛʨʫʟʢʫ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʩʪʝʥʳ 

ʠʣʠ ʚʦʩʧʨʠʥʠʤʘʶʱʘʷ ʥʘʛʨʫʟʢʫ ʦʪ ʧʝʨʝʢʨʳʪʠʷ [1]. 

ɼʣʷ ʧʝʨʝʤʳʯʝʢ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʥʘʛʨʫʟʢʫ ʦʪ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʩʪʝʥʳ, ʫʯʠʪʳʚʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʦʪ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʢʚʘʜʨʘʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʪʝʥʳ ʩʦ 

ʩʪʦʨʦʥʦʡ, ʨʘʚʥʦʡ ʧʨʦʣʝʪʫ ʧʝʨʝʤʳʯʢʠ. 

ɼʣʷ ʧʝʨʝʤʳʯʝʢ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʥʘʛʨʫʟʢʫ ʦʪ 

ʧʝʨʝʢʨʳʪʠʡ, ʢ ʥʘʛʨʫʟʢʝ ʦʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʩʪʝʥʳ 

ʜʦʙʘʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ (ʦʪ ʚʝʩʘ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʣʘ ʠ ʚʝʩʘ ʧʝʨʝʢʨʳʪʠʷ) ʠ ʚʨʝʤʝʥʥʳʝ ʥʘʛʨʫʟʢʠ.  

1. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʝʨʝʤʳʯʢʠ ʧʨʝʜʩʪʘʚ-
ʣʷʶʪ ʚ ʚʠʜʝ ʵʧʶʨʳ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ M. 

2. ʇʨʦʯʥʦʩʪʴ ʢʣʘʜʢʠ ʧʝʨʝʤʳʯʢʠ ʚ ʟʘʤʢʝ ʠ ʥʘ 
ʧʷʪʘʭ (ʦʧʦʨʘʭ) ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʚʥʝʮʝʥʪʨʝʥʥʦʝ ʩʞʘ-

ʪʠʝ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʩʧʦʨʘ H, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩʷ ʢʘʢ ʚʥʝʮʝʥʪʨʝʥʥʦ ʧʨʠʣʦʞʝʥʥʘʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʠʣʘ ʩ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ, ʠ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ [1] ʧʦ 

ʘʣʛʦʨʠʪʤʫ, ʦʧʠʩʘʥʥʦʤʫ ʚ [3]. 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʦʯʥʦʩʪʴ ʧʦʧʝʨʝʯʥʳʭ ʩʪʝʥ 

ʩ ʧʨʦʝʤʘʤʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʛʨʫ-

ʟʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ʫʯʝʪʦʤ ʞʝʩʪʢʦʩʪʠ ʧʝ-

ʨʝʤʳʯʝʢ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʧʝʨʝʤʳʯʝʢ ʥʘ ʚʦʟ-

ʥʠʢʘʶʱʫʶ ʚ ʥʠʭ ʧʝʨʝʨʝʟʳʚʘʶʱʫʶ ʩʠʣʫ ʦʪ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʢʘʣʳʚʘʥʠʝ ʠ ʥʘ ʠʟʛʠʙ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ 9.14-9.15 [1]. 

ʋʩʠʣʝʥʠʝ ʧʝʨʝʤʳʯʝʢ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʜʢʠ 

ʧʝʨʝʤʳʯʝʢ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʧʫʪʝʤ ʠʥʲʝʢʪʠ-

ʨʦʚʘʥʠʷ (ʨʠʩ. 4, ʘ), ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʧʝʨʝʢʣʘʜ-

ʢʦʡ ʵʣʝʤʝʥʪʘ, ʟʘʤʝʥʦʡ ʧʝʨʝʤʳʯʝʢ ʠʟ ʢʠʨʧʠʯʘ ʥʘ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ (ʨʠʩ. 4, ʙ) ʠʣʠ 

ʫʩʪʘʥʦʚʢʦʡ ʩʠʩʪʝʤ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʷʞʝʡ ʠ ʥʘʢʣʘ-

ʜʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʝʨʝʤʳʯʢʠ. 

ʋʩʠʣʝʥʠʝ ʨʷʜʦʚʳʭ ʠ ʢʣʠʥʯʘʪʳʭ ʧʝʨʝʤʳʯʝʢ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʸʤ ʧʦʜʚʦʜʢʠ ʩʪʘʣʴʥʳʭ ʠʣʠ ʞʝ-

ʣʝʟʦʙʝʪʦʥʥʳʭ ʙʘʣʦʢ. ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘ ʧʝʨʝ-

ʤʳʯʢʫ ʜʝʡʩʪʚʫʶʪ ʥʝʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ, ʮʝʣʝʩʦʦʙ-

ʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʦʣʢʦʚʳʭ ʧʨʦʬʠʣʝʡ, ʩʦʝʜʠ-

ʥʝʥʥʳʭ ʧʣʘʥʢʘʤʠ ʠ ʫʪʦʧʣʝʥʥʳʭ ʚ ʨʘʩʪʚʦʨʥʳʝ ʰʚʳ 

ʧʨʦʩʪʝʥʢʘ (ʨʠʩ. 4, ʚ, ʜ, ʝ). ʇʨʠ ʧʨʦʣʝʪʝ ʙʦʣʝʝ 1,5 ʤ 

ʢ ʥʠʞʥʝʡ ʯʘʩʪʠ ʫʛʦʣʢʦʚ ʧʨʠʚʘʨʠʚʘʶʪ ʩʪʘʣʴʥʳʝ 

ʧʦʜʚʝʩʢʠ ʠʟ ʧʦʣʦʩʦʚʦʡ ʩʪʘʣʠ, ʘ ʩʚʝʨʭʫ ʢʨʝʧʷʪ ʢ 

ʢʣʘʜʢʝ ʩʪʷʞʥʳʤʠ ʙʦʣʪʘʤʠ ʚ ʧʨʦʩʚʝʨʣʝʥʥʳʝ ʦʪʚʝʨ-

ʩʪʠʷ (ʨʠʩ. 4, ʞ). ʇʨʠ ʙʦʣʴʰʠʭ ʫʩʠʣʠʷʭ ʚ ʧʝʨʝʤʳʯ-

ʢʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʙʘʣʢʠ ʠʟ ʰʚʝʣʣʝʨʦʚ, ʫʩʪʘʥʘʚʣʠʚʘ-

ʝʤʳʝ ʚ ʚʳʨʫʙʣʝʥʥʳʝ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʧʨʦʩʪʝʥʢʘ 

ʰʪʨʘʙʳ ʠ ʩʪʷʥʫʪʳʝ ʙʦʣʪʘʤʠ ʠʣʠ ʭʦʤʫʪʘʤʠ (ʨʠʩ. 4, 

ʛ).  

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʨʦʯ-

ʥʳʭ ʧʝʨʝʤʳʯʝʢ ʚ ʧʨʦʝʤʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʪʦʡʢʠ ʠʟ 

ʩʪʘʣʴʥʳʭ ʫʛʦʣʢʦʚ ʥʘ ʦʧʦʨʘʭ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠ-

ʚʘʨʠʚʘʥʠʝʤ ʢ ʥʠʤ ʩʪʘʣʴʥʳʭ ʧʦʣʦʩ, ʢʦʪʦʨʳʝ ʢʨʝ-

ʧʷʪʩʷ ʜʨʫʛʠʤ ʢʦʥʮʦʤ ʥʘ ʩʪʝʥʝ ʩʪʷʞʥʳʤʠ ʙʦʣʪʘʤʠ. 

ʂ ʩʪʦʡʢʘʤ, ʦʙʨʘʤʣʷʶʱʠʤ ʧʨʦʝʤ, ʧʨʠʚʘʨʠʚʘʶʪ 

ʘʨʦʯʥʳʡ ʩʪʘʣʴʥʦʡ ʣʠʩʪ (ʨʠʩ. 4, ʠ). 
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ʈʠʩ. 4 ï ʋʩʠʣʝʥʠʝ ʢʠʨʧʠʯʥʳʭ ʧʝʨʝʤʳʯʝʢ ʥʘʜ ʦʢʦʥʥʳʤʠ ʠ ʜʚʝʨʥʳʤʠ ʧʨʦʝʤʘʤʠ: 

ʘ ï ʟʘʜʝʣʢʦʡ ʪʨʝʱʠʥ; ʙ ï ʟʘʤʝʥʦʡ ʧʝʨʝʤʳʯʢʠ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʫʶ; 

ʚ, ʜ, ʝ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʛʦʣʢʦʚ; ʛ ï ʙʘʣʢʘʤʠ ʠʟ ʰʚʝʣʣʝʨʦʚ; 

ʞ ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʣʴʥʳʭ ʧʦʜʚʝʩʦʢ;ʠ ï ʘʨʦʯʥʳʤ ʩʪʘʣʴʥʳʤ ʣʠʩʪʦʤ; 

1 - ʫʩʠʣʠʚʘʝʤʘʷ ʢʘʤʝʥʥʘʷ; 2 ï ʪʨʝʱʠʥʳ, ʟʘʜʝʣʳʚʘʝʤʳʝ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦʩʣʝ ʠʩʧʦʣʥʝʥʠʷ ʫʩʠʣʝ-

ʥʠʷ; 3 - ʩʪʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ; 4 - ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʡ ʨʘʩʪʚʦʨ; 5 - ʩʪʘʣʴʥʘʷ ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʝʨʝ-

ʤʳʯʢʘ; 6 ï ʰʪʫʢʘʪʫʨʢʘ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦ ʩʝʪʢʝ ʠʣʠ ʙʝʟ ʥʝʝ; 7 ï ʩʪʘʣʴʥʳʝ ʫʛʦʣʢʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ; 8 - ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʛʦʣʢʠ ʦʙʦʡʤʳ; 

9 - ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʣʘʥʢʠ; 10 ï ʥʘʢʣʘʜʢʠ ʠʟ ʰʚʝʣʣʝʨʘ; 11 - ʩʪʷʞʥʳʝ ʙʦʣʪʳ; 12 - ʦʪʚʝʨʩʪʠʷ ʚ ʩʪʝʥʝ 

(ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʙʦʣʪʦʚ ʟʘʯʝʢʘʥʠʚʘʶʪʩʷ ʨʘʩʪʚʦʨʦʤ); 13 ï ʰʪʫʢʘʪʫʨʢʘ ʧʦ ʩʝʪʢʝ; 14 - ʩʪʦʡʢʠ ʠʟ ʫʛʦʣ-

ʢʦʚ; 15 - ʘʥʢʝʨʳ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʩʪʦʝʢ; 16 - ʩʚʘʨʢʘ; 17 - ʪʷʞʠ ʠʟ ʧʦʣʦʩʦʚʦʡ ʩʪʘʣʠ; 

18 ï ʢʨʝʧʝʞʥʳʝ ʙʦʣʪʳ; 19 - ʘʥʢʝʨʥʳʝ ʙʦʣʪʳ; 20 - ʦʧʦʨʥʳʡ ʩʪʘʣʴʥʦʡ ʣʠʩʪ; 21 - ʘʨʦʯʥʳʡ 

 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʷʜʦʚʳʭ ʧʝʨʝʤʳʯʝʢ ʧʨʦʣʝʪʦʤ 

ʜʦ 1,5 ʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʢʣʘʜʢʦʡ. ʇʦʩʣʝ ʫʜʘʣʝ-

ʥʠʷ ʩʪʘʨʦʡ ʢʣʘʜʢʠ ʫʩʪʨʘʠʚʘʶʪ ʦʧʘʣʫʙʢʫ ʠ ʧʦ ʥʝʡ ʥʘ 

ʘʨʤʘʪʫʨʫ ʠʟ ʢʨʫʛʣʦʡ ʩʪʘʣʠ ʚʳʧʦʣʥʷʶʪ ʢʣʘʜʢʫ ʧʝʨʝ-

ʤʳʯʢʠ. ʂʣʠʥʯʘʪʳʝ ʧʝʨʝʤʳʯʢʠ ʧʝʨʝʢʣʘʜʳʚʘʶʪ ʩ 

ʜʚʫʭ ʩʪʦʨʦʥ ʦʪ ʧʷʪ ʢ ʰʝʣʶʛʝ ʩ ʢʣʠʥʦʦʙʨʘʟʥʳʤʠ 

ʰʚʘʤʠ. ʊʘʢʠʝ ʧʝʨʝʤʳʯʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʫʩʠʣʝʥʳ ʜʚʫʤʷ ʩʪʘʣʴʥʳʤʠ ʫʛʦʣʢʘʤʠ, ʩʢʨʝʧ-

ʣʝʥʥʳʤʠ ʧʣʘʥʢʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯ-

ʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʟʘʯʘʩʪʫʶ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʘ 

ʦʙʲʝʢʪʘʭ ʦʩʦʙʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʥʝʚʦʟ-

ʤʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʝʡ 
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ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʩʠʣʠʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʫʥʠ-

ʢʘʣʴʥʘʷ ʜʝʢʦʨʘʪʠʚʥʘʷ ʦʪʜʝʣʢʘ ʟʘʪʨʫʜʥʷʝʪ ʜʦʩʪʫʧ ʢ 

ʧʦʚʨʝʞʜʝʥʥʳʤ ʫʯʘʩʪʢʘʤ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʠʨʧʠʯ-

ʥʦʡ ʢʣʘʜʢʠ ʧʝʨʝʤʳʯʝʢ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʜʘʥʠʷʭ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʤʦʥʪʥʳʭ ʛʠʙʢʠʭ ʩʧʠʨʘʣʝʚʠʜʥʳʭ 

ʩʚʷʟʝʡ, ʥʘʧʨʠʤʝʨ, BIT-ThorHelical [7]. 

ʉʧʠʨʘʣʝʚʠʜʥʳʝ ʨʝʤʦʥʪʥʳʝ ʛʠʙʢʠʝ ʩʚʷʟʠ ʠʟʛʦ-

ʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʢʨʫʛʣʦʡ ʥʝʨʞʘʚʝʶʱʝʡ ʧʨʦʚʦʣʦʢʠ ʠ 

ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʶ ʩʧʠʨʘʣʝʚʠʜʥʫʶ ʬʦʨʤʫ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʫʶ ʤʘʪʨʠʮʫ ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʨʝʙʨʘ ʥʘʚʠʚʘʣʠʩʴ ʚʦʢʨʫʛ ʩʝʨ-

ʜʝʯʥʠʢʘ. ʉʚʷʟʠ ʫʩʪʨʘʠʚʘʶʪ ʚ ʪʦʣʱʫ ʢʣʘʜʢʠ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʫʜʘʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʫʯʥʳʤ ʠʣʠ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʠʭ ʩʘʤʦʟʘʢʨʝʧʣʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʘʤʦʦʙʨʘ-

ʟʫʶʱʝʛʦʩʷ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʟʘʤʢʘ ʤʝʞʜʫ ʩʧʠʨʘʣʴʶ ʠ 

ʚʠʥʪʦʦʙʨʘʟʥʳʤ ʧʘʟʦʤ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʧʨʦʮʝʩʩʝ 

ʫʩʪʘʥʦʚʢʠ ʚ ʤʘʪʝʨʠʘʣʝ ʦʩʥʦʚʘʥʠʷ. 

ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʫʩʠʣʝ-

ʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʢʣʘʜʢʠ ʚʥʝʰʥʠʡ ʦʙʣʠʢ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. ʕʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʩʚʷʟʝʡ ʟʘʧʦʜʣʠʮʦ ʚ ʤʘ-

ʪʝʨʠʘʣ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʪʠʨʢʦʡ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ 

ʤʘʩʪʠʢʘʤʠ ʩ ʜʦʙʘʚʢʘʤʠ ʧʠʛʤʝʥʪʦʚ. 
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PERSPECTIVE OF HOUSEBOAT USAGE APPEAL IN ST. PETERSBURG IN THE  

PERIOD UNTIL  2030 

 

ɸʥʥʦʪʘʮʠʷ  
ʉʪʘʪʴʷ ʘʥʘʣʠʟʠʨʫʝʪ ʪʝʢʫʱʝʝ ʠ ʠʩʪʦʨʠʯʝʩʢʦʝ (ʩ 2000 ʛ.) ʩʦʩʪʦʷʥʠʝ ʩʬʝʨʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʣʘʚʫʯʠʭ 

ʜʦʤʦʚ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ: ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚʦʜʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʝʸ ʩʦʩʪʦʷʥʠʝ, ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʦʩʪʨʦʡʢʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʨʦʷʪʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 

Abstract 
This article analyses current and historical (starting from 2000) state of the area of houseboat usage in St. 

Petersburg: legal framework, marine infrastructure and its condition, and existing houseboats. Based on the anal-

ysis, possible change tendencies are determined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʣʘʚʫʯʠʝ ʜʦʤʘ; ʘʥʘʣʠʟ ʚʦʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʚʦʜʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ. 

Keywords: Houseboat; marine infrastructure analysis; St. Petersburg marine legal framework 

 

ɺʚʝʜʝʥʠʝ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʨʘʩʧʦʣʘʛʘʝʪ ʦʙʰʠʨʥʦʡ ʩʝʪʴʶ 

ʨʝʢ ʠ ʢʘʥʘʣʦʚ. ɿʘ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ, ʝʛʦ ʛʠʜʨʦ-

ʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʧʨʝʪʝʨʧʝʣʘ ʩʝʨʴʸʟʥʳʝ ʠʟʤʝʥʝʥʠʷ: 

ʜʣʷ ʦʩʫʰʝʥʠʷ ʙʦʣʦʪʠʩʪʳʭ ʫʯʘʩʪʢʦʚ ʪʨʝʙʦʚʘʣʦʩʴ ʩʦ-

ʦʨʫʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʢʘʥʘʣʦʚ. ʈʦʚʥʳʡ ʨʝʣʴʝʬ ʛʦ-

ʨʦʜʘ, ʝʛʦ ʦʙʰʠʨʥʘʷ ʚʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ (7% ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ, 94 ʨʝʢʠ, ʨʫʢʘʚʘ, ʧʨʦʪʦʢʘ ʠ ʢʘʥʘʣʘ ʦʙʱʝʡ 

ʜʣʠʥʦʡ 282 ʢʤ) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʜʣʷ ʝʸ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʣʦʱʘʜʠ ʜʣʷ ʟʘ-
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ʩʪʨʦʡʢʠ, ʘ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʝ ʯʠʩʣʦ ʞʠʪʝʣʝʡ ʩʦ-

ʟʜʘʸʪ ʩʝʨʴʸʟʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜ-

ʧʦʩʳʣʢʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʚʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʉʪʘʪʴʷ 

ʘʥʘʣʠʟʠʨʫʝʪ ʚʦʧʨʦʩ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʧʣʘʚʫʯʠʭ ʜʦʤʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʜʝʙʘʨʢʘʜʝʨʘʭ ʠʣʠ ʧʦʥʪʦʥʘʭ. ʊʘʢʠʝ 

ʜʦʤʘ, ʷʚʣʷʷʩʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʤʠ[1], ʧʦʟʚʦ-

ʣʷʶʪ ʧʦʚʳʩʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʣʠʤʘʪʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʈʝʛʠʩʪʨʘʮʠʷ 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʨʝʛʠʩʪʨʘʮʠʷ ʧʦ ʤʝʩʪʫ 

ʞʠʪʝʣʴʩʪʚʘ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʞʠʣʦʤ ʧʦʤʝʱʝ-

ʥʠʠ[2], ʢʦʪʦʨʳʝ ʞʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʞʠʣʦʛʦ ʜʦʤʘ[3]. ʊʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʥʘʭʦ-

ʜʠʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ[4]. ʕʪʦ 

ʜʝʣʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʚ ʧʣʘʚʫʯʝʤ ʜʦʤʝ ʥʝʚʦʟʤʦʞʥʦʡ 

ʠ ʩʦʟʜʘʸʪ ʟʘʪʨʫʜʥʝʥʠʷ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ: ʜʦʤ ʥʘ ʚʦʜʝ 

ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʦʩʥʦʚʥʦʛʦ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ. 

ɺʚʠʜʫ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʨʦʝʥʠʷ 

ʢʘʢ ʞʠʣʠʱʘ, ʧʣʘʚʫʯʠʡ ʜʦʤ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʢʘʢ ʩʘ-

ʤʦʭʦʜʥʦʝ ʠʣʠ ʥʝʩʘʤʦʭʦʜʥʦʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥ-

ʬʠʛʫʨʘʮʠʠ) ʧʣʘʚʘʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ. ɼʣʷ ʧʦʣʥʦʛʦ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʣʘʚʫʯʝʛʦ ʜʦʤʘ, ʝʛʦ ʚʣʘʜʝʣʴʮʫ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʬʦʨʤʠʪʴ ʙʦʣʝʝ 25 ʩʦʛʣʘʩʦʚʘʥʠʡ[5]. ɼʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʜʦʤʘ ʥʝʦʙʭʦʜʠʤʦ ʘʨʝʥʜʦʚʘʪʴ ʫʯʘʩʪʦʢ 

ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫ ʂʦʤʠʪʝʪʘ ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦ-

ʚʘʥʠʶ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ, ʦʜ-

ʥʘʢʦ ʪʘʢʦʡ ʤʝʪʦʜ, ʠʟʥʘʯʘʣʴʥʦ ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʩʥʠ-

ʞʝʥʠʝ ʢʦʨʨʫʧʮʠʠ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʦʚ 

ʘʨʝʥʜʳ, ʥʝ ʩʤʦʛ ʦʧʨʘʚʜʘʪʴ ʩʚʦʠ ʮʝʣʠ: ʚ ʘʫʢʮʠʦʥʘʭ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʣʠʮʘ, ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ 

ʘʨʝʥʜʝ ʫʯʘʩʪʢʘ, ʠ ʧʨʝʜʣʘʛʘʶʪ ʚʳʡʪʠ ʠʟ ʘʫʢʮʠʦʥʘ ʟʘ 

ʚʟʷʪʢʫ[6].  

ɼʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʬʦʨʤʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʷʤ ʢʘʥʘʣʠʟʘʮʠʠ, ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʇʣʘʚʫʯʠʝ ʜʦʤʘ ʜʣʷ ʧʦ-

ʩʪʘʚʱʠʢʦʚ ʫʩʣʫʛ ʷʚʣʷʶʪʩʷ ʥʝʨʷʜʦʚʳʤʠ, ʠ ʜʣʷ ʠʭ 

ʧʦʜʢʣʶʯʝʥʠʷ ʥʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʮʝʜʫʨʳ. ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʵʣʝʢʪʨʦʩʝʪʷʤ ʤʦʞʝʪ ʟʘ-

ʥʠʤʘʪʴ ʜʦ ʪʨʸʭ ʣʝʪ, ʚʳʥʫʞʜʘʷ ʚʣʘʜʝʣʴʮʝʚ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʘʚʪʦʥʦʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ: ʢʘʢ ʜʠʟʝʣʴ-

ʥʳʝ ʛʝʥʝʨʘʪʦʨʳ, ʪʘʢ ʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ[7]. ʇʦʜʢʣʶ-

ʯʝʥʠʝ ʢ ʢʘʥʘʣʠʟʘʮʠʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʥʝʚʦʟʤʦʞʥʳʤ[8]. ʕʪʦ ʚʝʜʸʪ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʧʨʝʦʙʣʘ-

ʜʘʥʠʶ ʘʚʪʦʥʦʤʥʳʭ ʧʣʘʚʫʯʠʭ ʜʦʤʦʚ. 

ʉ 2018 ʛʦʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

ʙʳʣʘ ʚʜʚʦʝ ʫʚʝʣʠʯʝʥʘ ʩʪʘʚʢʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʥʝʩʘʤʦʭʦʜ-

ʥʳʭ ʩʫʜʦʚ ʩʦ 100 ʨʫʙʣʝʡ ʚ 2017[9] ʛʦʜʫ ʜʦ 200 ʨʫʙ-

ʣʝʡ ʟʘ ʢʘʞʜʫʶ ʨʝʛʠʩʪʨʦʚʫʶ ʪʦʥʥʫ ʚʘʣʦʚʦʡ ʚʤʝʩʪʠ-

ʤʦʩʪʠ[10]. ʕʪʦ ʚʳʟʚʘʣʦ ʥʝʛʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʛʦʨʦ-

ʞʘʥ: ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʥʠʤʘʣʠ ʩ 

ʨʝʛʠʩʪʨʘʮʠʠ, ʧʨʝʜʧʦʯʠʪʘʷ ʧʣʘʪʠʪʴ ʰʪʨʘʬ ʟʘ ʝʸ ʦʪ-

ʩʫʪʩʪʚʠʝ[11].  

ʈʘʩʧʦʣʦʞʝʥʠʝ 
ʉ 2008 ʛʦʜʘ ʚ ʧʨʝʜʝʣʘʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

ʦʭʨʘʥʷʶʪʩʷ ʧʘʥʦʨʘʤʳ ʠ ʚʠʜʳ, ʠ ʟʘʧʨʝʱʘʝʪʩʷ ʨʘʟ-

ʤʝʱʝʥʠʝ ʟʜʘʥʠʡ, ʩʪʨʦʝʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʦʞʠʚ-

ʰʝʡʩʷ ʩʨʝʜʝ [12]. ɺ ʮʝʥʪʨʘʣʴʥʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʨʘʡ-

ʦʥʝ ʛʦʨʦʜʘ ʦʛʨʘʥʠʯʝʥʘ ʚʳʩʦʪʘ ʩʪʘʮʠʦʥʘʨʥʦ ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [13]. ɺʚʝʜʝʥʠʝ ʵʪʦʛʦ ʟʘ-

ʢʦʥʘ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʥʘ 

ʥʘʙʝʨʝʞʥʳʭ ʧʣʘʚʫʯʠʭ ʨʝʩʪʦʨʘʥʘʭ, ʛʦʩʪʠʥʠʮ ʠ ʢʣʫ-

ʙʦʚ, ʟʘʢʨʳʚʘʶʱʠʭ ʩʦʙʦʡ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʘʥʦʨʘʤʳ. 

ʉ 2014 ʛʦʜʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛʝ ʙʳʣʘ ʚʚʝʜʝʥʘ ʧʨʦʛʨʘʤʤʘ ʛʦʨʦʜʩʢʠʭ ʧʨʠʯʘʣʦʚ 

(ʨʠʩ. 1). ʇʨʘʚʦ ʦʧʝʨʠʨʦʚʘʥʠʷ ʠʤʠ ʨʘʟʳʛʨʳʚʘʝʪʩʷ 

ʛʦʨʦʜʦʤ ʥʘ ʢʦʥʢʫʨʩʥʦʡ ʦʩʥʦʚʝ. ʉʦʛʣʘʩʥʦ ʧʦʨʷʜʢʫ 

ʧʨʦʛʨʘʤʤʳ, ʙʝʟʦʧʘʩʥʘʷ ʩʪʦʷʥʢʘ ʩʫʜʦʚ, ʥʝ ʩʚʷʟʘʥʥʘʷ 

ʩ ʧʦʩʘʜʢʦʡ ʠ ʚʳʩʘʜʢʦʡ ʧʘʩʩʘʞʠʨʦʚ, ʠʤʝʝʪ ʩʘʤʳʡ 

ʥʠʟʢʠʡ ʧʨʠʦʨʠʪʝʪ [14].  

 

 
ʈʠʩ. 1 ʂʘʨʪʘ ʛʦʨʦʜʩʢʠʭ ʧʨʠʯʘʣʦʚ [15] 
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ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʨʘʟʚʠʪʦʩʪʴ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ 

ʠ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚʝʜʫʱʝʛʦ ʢ 

ʚʳʩʦʢʦʡ ʟʘʛʨʫʟʢʝ ʛʦʨʦʜʩʢʠʭ ʧʨʠʯʘʣʦʚ, ʠʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪ ʩʪʦʷʥʢʠ ʜʦʤʦʚ ʷʚʣʷʝʪʩʷ ʥʝʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦʡ. ɼʣʷ ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʩʪʦ-

ʷʥʢʠ ʦʩʪʘʶʪʩʷ ʧʣʦʱʘʜʢʠ ʜʣʷ ʩʪʦʷʥʢʠ ʷʭʪ (ʤʘʨʠʥʳ), 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʡʦʥʝ ʂʨʝʩʪʦʚʩʢʦʛʦ 

ʦʩʪʨʦʚʘ ʠ ʨʝʢʠ ʀʞʦʨʳ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2 ʂʘʨʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʦʷʥʦʢ ʷʭʪ ʚ ʧʨʝʜʝʣʘʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 
ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʝʢʪʘ 

ʠ ʚʳʩʦʢʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʨʘʩʭʦʜʳ, ʘ ʪʘʢʞʝ ʥʠʟʢʘʷ 

ʨʘʟʚʠʪʦʩʪʴ ʨʳʥʢʘ ʬʦʨʤʠʨʫʶʪ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʧʦ-

ʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʜʦʤʦʚ ʩʪʨʦʷʪʩʷ ʙʝʟ ʫʯʸʪʘ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʢʨʫʞʝʥʠʷ, ʩʪʘʥʦ-

ʚʷʩʴ ʜʠʩʩʦʥʠʨʫʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠ ʚʳʚʦʜ 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ ʥʠʟʢʫʶ ʨʘʟʚʠʪʦʩʪʴ ʚʦʜʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʴ 

ʧʨʘʚʦʚʦʡ ʙʘʟʳ. ʇʦʜʛʦʪʦʚʢʘ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʧʣʘʚʫ-

ʯʝʛʦ ʜʦʤʘ ʩʦʧʨʷʞʝʥʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʨʫʜ-

ʥʦʩʪʝʡ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʠʥʞʝʥʝʨ-

ʥʳʤ ʩʝʪʷʤ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʟʤʝʱʝʥʠʠ ʜʦʤʘ ʚ 

ʘʢʚʘʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʘʥʘ-

ʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʧʝʨʝʥʦʩʠʣʘ ʠʟ-

ʤʝʥʝʥʠʷ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʬʝʨʳ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʦʜʥʘʢʦ ʚʦʧʨʦʩ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʘʚʫʯʝʛʦ ʜʦʤʘ, ʨʘʚʥʦ 

ʢʘʢ ʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʥʝʦʙʭʦʜʠʤʳʤ ʩʝʪʷʤ ʢʦʤʤʫʥʠ-

ʢʘʮʠʠ ʦʩʪʘʣʩʷ ʦʪʢʨʳʪʳʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ, ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʧʦʣʘ-

ʛʘʪʴ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ ʩʬʝʨʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʣʘʚʫʯʠʭ ʜʦʤʦʚ ʧʦʪʝʨʧʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚ ʩʪʦʨʦʥʫ ʫʧʨʦʱʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʦʤʬʦʨʪʘ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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2. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 
ʩʥʷʪʠʷ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʫʯʝʪʘ ʧʦ ʤʝʩʪʫ ʧʨʝʙʳʚʘʥʠʷ ʠ ʧʦ 

ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʧʝʨʝʯʥʷ ʣʠʮ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʨʠʝʤ 

ʠ ʧʝʨʝʜʘʯʫ ʚ ʦʨʛʘʥʳ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʫʯʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʥʷʪʠʷ ʩ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʛʦ ʫʯʝʪʘ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ 
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ʩʦʭʨʘʥʝʥʠʷ. 

Abstract: 

The article presents the results of field studies, which made it possible to identify the discrepancy between 

the existing engineering systems of the research object and modern standards that determine the optimal micro-

climate of residential buildings. Violation of the temperature and humidity conditions leads to a deterioration in 

the technical condition of the building and is one of the main problems of its preservation. 
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ɺʚʝʜʝʥʠʝ: ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʜʝʨʝʚʷʥʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʠʥʞʝʥʝʨ-

ʥʳʭ ʩʠʩʪʝʤ ʩʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʊʦʤʩʢʘ, ʪʘʢ ʢʘʢ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʩʪʦʨʠʯʝʩʢʠ ʮʝʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʛʦ-

ʨʦʜʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ XIX -XX ʚʝʢʘʭ ʠ ʚʦ ʠʟ-
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ʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʨʝʩʪʘʚʨʘʮʠʠ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢ-

ʪʫʨʳ.  
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ʬʦʥʦʚʘʷ ʩʨʝʜʘ ʧʘʤʷʪʥʠʢʦʚ - ʨʷʜʦʚʘʷ ʟʘʩʪʨʦʡʢʘ, ʧʦ-

ʩʪʨʦʝʥʥʘʷ ʚ ʪʦʤ ʞʝ ʚʨʝʤʝʥʥʦʤ ʧʝʨʠʦʜʝ, ʯʪʦ ʠ ʦʭʨʘ-

ʥʷʝʤʳʝ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ (ʢʦʥʝʮ XIX  - ʥʘʯʘʣʦ XX ʚʝʢʘ). [1] 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ: ʆʙʲʝʢʪ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ, - ʜʝʨʝʚʷʥʥʳʡ ʞʠʣʦʡ ʜʦʤ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʡ ʧʦ ʘʜʨʝʩʫ ʂʫʟʥʝʯʥʳʡ ʚʟʚʦʟ, 5 ʚ ʛ. ʊʦʤʩʢʝ, 

ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʜʣʷ ʊʦʤʩʢʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʬʦ-

ʥʦʚʦʡ ʟʘʩʪʨʦʡʢʠ. 

 

 
ʈʠʩʫʥʦʢ 1 ɸʣʝʢʩʘʥʜʨ ʂʥʵʭʪ. ʅʘʩʪʨʦʝʥʠʝ ʪʠʰʠʥʳ. 2014 

 

ʎʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ, ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʠʩ-

ʪʦʨʠʯʝʩʢʠʤ ʣʘʥʜʰʘʬʪʦʤ ʠ ʦʙʲʝʢʪʘʤʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ, ʪʘʢʠʤʠ ʢʘʢ: ɺʦʩʢʨʝʩʝʥʩʢʘʷ ʮʝʨʢʦʚʴ ï ʧʘ-

ʤʷʪʥʠʢ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʷʚʣʷʶʱʠʡʩʷ ʛʨʘʜʦ-

ʩʪʨʦʠʣʴʥʦʡ ʜʦʤʠʥʘʥʪʦʡ, ʬʦʨʤʠʨʫʶʱʝʡ ʩʠʣʫʵʪ ʛʦ-

ʨʦʜʘ ʊʦʤʩʢʘ;  

ʟʜʘʥʠʝ ʩʫʜʘ ʧʦ ʘʜʨʝʩʫ ʧʝʨ. ʄʘʢʫʰʠʥʘ, 8 ï ʧʘ-

ʤʷʪʥʠʢ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʞʠʣʦʡ ʜʦʤ ʧʦ ʘʜ-

ʨʝʩʫ ʂʫʟʥʝʯʥʳʡ ʚʟʚʦʟ, 6 ï ʧʘʤʷʪʥʠʢ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ; ʞʠʣʦʡ ʜʦʤ ʧʦ ʘʜʨʝʩʫ ʂʫʟʥʝʯʥʳʡ ʚʟʚʦʟ, 3; 

ʙʳʚʰʝʝ ʟʜʘʥʠʝ ʪʦʨʛʦʚʦʛʦ ʜʦʤʘ çʂʫʭʪʝʨʠʥ ʠ ʩʳʥʦ-

ʚʴʷè ʧʦ ʘʜʨʝʩʫ ʂʫʟʥʝʯʥʳʡ ʚʟʚʦʟ;  

9 ʠ ʞʠʣʦʡ ʜʦʤ ʧʦ ʘʜʨʝʩʫ ʂʫʟʥʝʯʥʳʡ ʚʟʚʦʟ, 12 - 

ʦʙʲʝʢʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʠʟʥʘʢʘʤʠ ʦʙʲʝʢʪʦʚ ʢʫʣʴ-

ʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʢ ʧʦʩʪʘʥʦʚʢʝ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʦʭʨʘʥʫ ʠ ʚʢʣʶʯʝʥʠʶ ʚ ʨʝʝʩʪʨ, ʘ 

ʪʘʢʞʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʠʥʞʝʥʝʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ï ʧʦʜ-

ʧʦʨʥʘʷ ʩʪʝʥʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʮʝʥʥʦʡ ʠʩʪʦʨʠʢʦ-ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʝ. [1] 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʜʝʨʝʚʷʥʥʳʡ ʜʚʫʭʵʪʘʞ-

ʥʳʡ ʞʠʣʦʡ ʜʦʤ ʥʘ ʢʠʨʧʠʯʥʦʤ ʥʝʦʰʪʫʢʘʪʫʨʝʥʥʦʤ 

ʮʦʢʦʣʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʚ ʧʣʘʥʝ 

ʦʙʲʝʤ, ʩ ʚʳʩʪʫʧʘʶʱʠʤ ʦʙʲʝʤʦʤ ʧʨʠʨʫʙʘ ʩʦ ʩʪʦ-

ʨʦʥʳ ʩʝʚʝʨʥʦʛʦ ʬʘʩʘʜʘ, ʩʨʫʙ ʚ ʦʙʣʦ. ʇʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʜʦʤ ʧʦʩʪʨʦʝʥ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX  ʚʝʢʘ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʨʭʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɼʦʤ 

ʨʘʩʧʦʣʦʞʝʥ ʩ ʦʪʩʪʫʧʦʤ ʦʪ ʢʨʘʩʥʦʡ ʣʠʥʠʠ ʢʚʘʨʪʘʣʘ, 

ʧʦ ʦʩʠ çʩʝʚʝʨʦ-ʟʘʧʘʜ ï ʶʛʦ-ʚʦʩʪʦʢè. 

 

ʘ)  ʙ)  

ʈʠʩʫʥʦʢ 2 ɾʠʣʦʡ ʜʦʤ ʧʦ ʫʣ. ʂʫʟʥʝʯʥʳʡ ʚʟʚʦʟ, 5 ʚ ʛ. ʊʦʤʩʢʝ, ʘ) ʬʦʪʦ ʜʦʤʘ ʥʘ 2002 ʛ. [1]; 

ʙ) ɻʨʘʬʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ 1884 ʛʦʜ, ʚʳʧʦʣʥʠʣʘ ʐʝʤʝʪʦʚʘ ɸ. ʆ. 

 

ɻʣʘʚʥʳʡ (ʟʘʧʘʜʥʳʡ) ʬʘʩʘʜ ʩʪʨʦʛʦ ʩʠʤʤʝʪʨʠ-

ʯʝʥ ʠ ʠʤʝʝʪ ʪʨʠ ʦʩʠ ʦʢʦʥ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʣʘʩ-

ʩʠʮʠʟʤʘ. ʅʘʣʠʯʥʠʢʠ ʧʨʷʤʦʫʛʦʣʴʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʟ ʜʝʢʦʨʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ʣʦʙʦʚʦʡ ʜʦʩʢʠ ʠ ʬʠʛʫʨʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ. 

ʅʘʣʠʯʥʠʢʠ ʧʦ ʚʩʝʤ ʬʘʩʘʜʘʤ ʠʤʝʶʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ 



30 ARCHITECTURE / ζColloquium - journal Ȼ# 27(51),2019 

ʬʦʨʤʫ ʠ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʝ ʢʘʨʥʠʟʳ, ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʦʥ ʠʤʝʶʪ ʨʦʤʙʦʚʠʜʥʦʝ 

ʟʘʚʝʨʰʝʥʠʝ. ʇʦʜʦʙʥʳʡ ʜʝʢʦʨ ʥʘʣʠʯʥʠʢʦʚ ʪʠʧʠʯʝʥ 

ʜʣʷ ʨʷʜʦʚʦʡ ʜʝʨʝʚʷʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʊʦʤʩʢʘ. ʇʦ ʫʛ-

ʣʘʤ ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʣʦʧʘʪʢʠ, ʠʤʝʶʱʠʝ ʯʝʪʳ-

ʨʝʭʯʘʩʪʥʦʝ ʜʝʣʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ. ʌʘʩʘʜ ʟʘʚʝʨʰʘ-

ʝʪʩʷ ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʤ ʚʝʥʯʘʶʱʠʤ ʢʘʨʥʠʟʦʤ ʠ 

ʬʨʦʥʪʦʥʦʤ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʦ ʧʦʣʫʢʨʫʛʣʦʝ 

ʯʝʨʜʘʯʥʦʝ ʦʢʥʦ, ʟʘʜʝʢʦʨʠʨʦʚʘʥʥʦʝ ʚ ʬʦʨʤʝ ʩʦʣʷʨ-

ʥʦʛʦ ʟʥʘʢʘ. ʅʘʣʠʯʠʝ ʬʨʦʥʪʦʥʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʢʣʘʩʩʠʮʠʟʤʘ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦ-

ʣʷʨʥʳʭ ʟʥʘʢʦʚ ʚ ʜʝʢʦʨʝ ʬʘʩʘʜʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʨʘ-

ʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʉʠʙʠʨʠ. 

ʖʞʥʳʡ ʬʘʩʘʜ ʠʤʝʝʪ ʧʷʪʴ ʦʩʝʡ ʦʢʦʥ, ʩʠʤʤʝʪ-

ʨʠʯʥʦʝ ʨʝʰʝʥʠʝ. ʃʦʧʘʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʫʛʣʘʤ 

ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʠʤʤʝʪʨʠʯʥʦ ï ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ 

ʪʨʝʪʴʝʛʦ ʦʢʥʘ, ʮʝʥʪʨʘʣʴʥʳʝ ʣʦʧʘʪʢʠ ʙʦʣʝʝ ʫʟʢʠʝ, 

ʥʝʞʝʣʠ ʫʛʣʦʚʳʝ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʬʘʩʘʜʘ ʚʳʩʪʫʧʘʝʪ 

ʦʙʲʝʤ ʧʨʠʨʫʙʘ. ɺʦʩʪʦʯʥʳʡ ʬʘʩʘʜ ʘʩʩʠʤʝʪʨʠʯʝʥ, 

ʪʘʢ ʢʘʢ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʬʘʩʘʜʘ ʧʨʦʭʦʜʠʪ ʦʜʥʘ ʦʩʴ 

ʦʢʦʥ, ʣʝʚʘʷ ʞʝ ʯʘʩʪʴ ʛʣʫʭʘʷ. 

ʉʝʚʝʨʥʳʡ ʬʘʩʘʜ ʘʩʩʠʤʝʪʨʠʯʝʥ, ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ 

ʠʤʝʶʪʩʷ ʨʘʟʜʝʣʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʦ ʣʦʧʘʪʢʠ, ʚ ʣʝ-

ʚʦʡ ʯʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥ ʧʦʟʜʥʠʡ ʧʨʠʨʫʙ, ʟʘʥʠʤʘʶ-

ʱʠʡ ʧʦʣʦʚʠʥʫ ʬʘʩʘʜʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʠʨʫʙ 

ʙʳʣ ʧʨʠʩʪʨʦʝʥ ʚ ʧʝʨʠʦʜ ʩ 1941ʛ. ʜʦ 1985ʛ. ʇʦ ʚʩʝʤʫ 

ʧʝʨʠʤʝʪʨʫ ʟʜʘʥʠʷ ʚʳʧʦʣʥʝʥʘ ʧʨʦʬʠʣʠʨʦʚʘʥʥʘʷ 

ʧʦʟʜʥʷʷ ʜʝʨʝʚʷʥʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʙʰʠʚʢʘ, ʧʨʝʜ-

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʧʝʨʠʦʜ ʩ 1941ʛ. ʜʦ 1985ʛ. ʉʦ ʩʪʦ-

ʨʦʥʳ ʩʝʚʝʨʥʦʛʦ ʬʘʩʘʜʘ ʨʘʩʧʦʣʦʞʝʥ ʧʦʟʜʥʠʡ ʧʨʠ-

ʨʫʙ, ʦʙʲʝʤ ʢʦʪʦʨʦʛʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʤʝʱʝʥ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʢʨʘʩʥʦʡ ʣʠʥʠʠ ʫʣʠʮʳ ʚʛʣʫʙʴ ʢʚʘʨʪʘʣʘ, ʠ ʩ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʟʦʨʥʳʭ ʪʦʯʝʢ ʛʣʘʚʥʦʛʦ ʬʘʩʘʜʘ ʥʝ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ.  

ʂʨʳʰʘ ʟʜʘʥʠʷ ʜʚʫʭʩʢʘʪʥʘʷ, ʥʘ ʚʦʩʪʦʯʥʦʤ ʬʘ-

ʩʘʜʝ ʥʘʭʦʜʠʪʩʷ ʧʦʣʫʢʨʫʛʣʦʝ ʩʣʫʭʦʚʦʝ ʦʢʥʦ ʙʝʟ ʜʝ-

ʢʦʨʘ, ʥʘ ʩʝʚʝʨʥʦʤ ʬʘʩʘʜʝ ʦʢʥʦ ʩ ʜʚʫʭʩʢʘʪʥʦʡ ʢʨʳ-

ʰʝʡ. ʂʨʦʚʣʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʬʘʣʴʮʝʚʘʷ. 

ʆʙʦʙʱʘʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʯʝʨʪʳ ʢʣʘʩʩʠʮʠʟʤʘ: ʘʥʬʠʣʘʜʥʘʷ 

ʧʣʘʥʠʨʦʚʢʘ, ʩʠʤʤʝʪʨʠʯʥʦʝ ʨʝʰʝʥʠʝ ʛʣʘʚʥʦʛʦ (ʟʘ-

ʧʘʜʥʦʛʦ) ʠ ʶʞʥʦʛʦ ʬʘʩʘʜʦʚ, ʥʝʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʝʡ ʦʢʦʥ, ʥʘʣʠʯʠʝ ʬʨʦʥʪʦʥʘ ʩ ʧʦʣʫʮʠʨʢʫʣʴʥʳʤ 

ʦʢʥʦʤ, ʘ ʪʘʢʞʝ ʧʨʦʧʦʨʮʠʠ ʬʘʩʘʜʘ; ʪʘʢ ʠ ʪʨʘʜʠʮʠʦʥ-

ʥʳʝ ʯʝʨʪʳ ʜʝʨʝʚʷʥʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʉʠʙʠʨʩʢʦʛʦ 

ʨʝʛʠʦʥʘ. ɼʦʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʥʘ ʦʙʲʝʢʪʝ 

ʦʙʰʠʚʢʠ ʚ ʧʦʩʪʨʦʝʥʥʳʡ ʧʝʨʠʦʜ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʨʫʙ 

ʙʨʝʚʝʥʯʘʪʳʡ, ʫʛʣʳ ʨʫʙʣʝʥʳ çʚ ʦʙʣʦè, ʯʪʦ ʪʘʢʞʝ ʭʘ-

ʨʘʢʪʝʨʥʦ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʟʙ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦ-

ʣʷʨʥʳʭ ʟʥʘʢʦʚ ʚ ʜʝʢʦʨʝ ʜʦʤʘ ʛʦʚʦʨʠʪ ʦ ʚʣʠʷʥʠʠ ʘʨ-

ʭʠʪʝʢʪʫʨʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʞʠʣʴʷ.  

ɺ ʧʣʘʥʝ ʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʬʠʣʘʜʥʦʡ ʩʠ-

ʩʪʝʤʦʡ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʠʟʙʫ ʩʦ 

ʩʚʷʟʴʶè, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʨʫʩ-

ʩʢʦʛʦ ʞʠʣʴʷ. ɺʭʦʜ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʜʚʦʨʦʚʦʡ ʯʘʩʪʠ 

ʩʝʚʝʨʥʦʛʦ ʬʘʩʘʜʘ. ɺ ʧʦʤʝʱʝʥʠʷʭ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʯʘ-

ʩʪʠʯʥʦ ʩʦʭʨʘʥʠʣʠʩʴ ʧʦʜʣʠʥʥʳʝ ʜʝʨʝʚʷʥʥʳʝ ʧʦʜ-

ʦʢʦʥʥʠʢʠ, ʜʚʝʨʠ. ʉʪʝʥʳ ʧʦʤʝʱʝʥʠʡ ʠʤʝʶʪ ʧʦʟʜ-

ʥʶʶ ʦʙʰʠʚʢʫ. ɺ ʥʝʢʦʪʦʨʳʭ ʧʦʤʝʱʝʥʠʷʭ ʜʝʢʦʨ ʥʘ 

ʧʣʦʩʢʦʩʪʠ ʧʦʪʦʣʢʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʩʦʭʨʘʥʠʣʠʩʴ ʰʝʩʪʴ 

ʧʦʜʣʠʥʥʳʭ ʧʦʜʦʢʦʥʥʠʢʦʚ, ʪʨʠ ʜʚʝʨʥʳʭ ʟʘʧʦʣʥʝ-

ʥʠʷ.  

 

ʘ) ʙ)  

ʈʠʩʫʥʦʢ 2 ʇʣʘʥ ʧʝʨʚʦʛʦ ʵʪʘʞʘ ʞʠʣʦʛʦ ʜʦʤʘ. 

ʘ) 1933ʛ. (ʧʣʘʥʳ ɹʊʀ) [2] 

ʙ) ɻʨʘʬʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʘ 1884 ʛ., ʚʳʧʦʣʥʠʣʘ ʐʝʤʝʪʦʚʘ ɸ. ʆ. 

 

  ʉʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʥʘ ʚʨʝʤʷ ʧʦʩʪʨʦʡʢʠ 

ʦʙʲʝʢʪʘ (ʢʦʥʝʮ 19 ʚʝʢʘ) ʙʳʣʘ ʧʝʯʥʦʡ. ʅʝʩʢʦʣʴʢʦ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʝʯʝʡ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʤʝʞʜʫ 3 ʦʪʘʧ-

ʣʠʚʘʝʤʳʤʠ ʢʦʤʥʘʪʘʤʠ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ: ʚ 

ʢʫʭʥʝ ʨʘʟʤʝʱʘʣʘʩʴ ʨʫʩʩʢʘʷ ʧʝʯʴ ʠ ʛʦʣʣʘʥʜʩʢʘʷ 

ʧʝʯʴ ʚ ʜʨʫʛʠʭ ʧʦʤʝʱʝʥʠʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʯʠ 

ʧʦʣʥʦʩʪʴʶ ʫʪʨʘʯʝʥʳ, ʚʢʣʶʯʘʷ ʜʳʤʦʚʳʝ ʪʨʫʙʳ.  

ʕʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʚʦʟʜʫʭʘ ʷʚ-

ʣʷʣʠʩʴ ʧʨʦʜʫʭʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʮʦʢʦʣʴʥʦʤ ʵʪʘʞʝ 

ʟʜʘʥʠʷ. ʅʘ ʬʘʩʘʜʘʭ ʧʨʦʜʫʭʠ ʥʝ ʚʳʷʚʣʝʥʳ, ʚʦʟ-

ʤʦʞʥʦ ʩʢʨʳʪʳ ʧʦʟʜʥʝʡ ʦʙʰʠʚʢʦʡ. 

ʉʝʡʯʘʩ ʠʥʞʝʥʝʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʤʘ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʮʝʥʪʨʘʣʴ-

ʥʦʛʦ ʚʦʜʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦ-

ʩʥʘʙʞʝʥʠʷ, ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷ-

ʮʠʠ. ʆʪʦʧʣʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʝ, ʦʪʦʧʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ - ʨʘʜʠʘʪʦʨʳ. ʆʩʚʝʱʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ. ɼʦʤ ʧʦʜʢʣʶʯʝʥ ʢ ʦʙʱʝʛʦʨʦʜʩʢʠʤ 
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ʠʥʞʝʥʝʨʥʳʤ ʩʝʪʷʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʪʦʷʢʠ ʚʦ-

ʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʫ 

ʥʘʨʫʞʥʦʡ ʩʪʝʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʨʦʤʝʨʟʘʥʠʶ ʚ 

ʟʠʤʥʝʝ ʚʨʝʤʷ.  

ɿʘʢʣʶʯʝʥʠʝ: ʇʦ ʩʚʝʜʝʥʠʷʤ ʞʠʣʴʮʦʚ ʜʦʤʘ, 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ ʥʘ ʜʘʥʥʳʡ ʤʦ-

ʤʝʥʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ. ʊʨʝʙʫʝʪʩʷ ʜʝʪʘʣʴ-

ʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ 

ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ. ɺʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʧʝʨʝʩʤʦʪʨ ʩʭʝʤʳ ʚʦʜʦʩʥʘʙ-

ʞʝʥʠʷ ʠ ʧʝʨʝʥʦʩ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ; ʚʦʩʩʦʟʜʘʥʠʝ 

ʧʨʦʜʫʭʦʚ ʥʘ ʬʘʩʘʜʘʭ ʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʚ ʢʘʯʝʩʪʚʝ 

ʵʣʝʤʝʥʪʘ ʩʠʩʪʝʤʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ð ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʩʩʦʟʜʘʥʠʶ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʣʠʢʘ ʦʙʲʝʢʪʘ. ʇʦ ʦʙʲʝʢʪʠʚʥʳʤ 

ʧʨʠʯʠʥʘʤ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʵʪʦʛʦ ʜʦʤʘ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

ʊʘʢ ʢʘʢ ʚ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ ʥʫʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʜʣʷ ʣʶʜʝʡ, ʜʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʘʩʪʠʪʴ ʝʛʦ ʮʝʣʳʤ ʨʷʜʦʤ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1) ʇʦʣʳʥʮʝʚʘ ʅ. ɺ. ʇʨʦʝʢʪ ʨʝʩʪʘʚʨʘʮʠʠ ʠ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʝʨʝʚʷʥʥʦʛʦ ʜʦʤʘ ʥʘ ʫʣʠʮʝ ʂʫʟ-

ʥʝʯʥʳʡ ʚʟʚʦʟ, 5 ʧʦʜ ʞʠʣʫʶ ʬʫʥʢʮʠʶ. - ʊʦʤʩʢ. 2015 
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ʐʝʤʝʪʦʚʘ ɸ.ʆ. 
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ATHENS ACROPOLIS (V -IV BB. BC. E.), HIS MAJOR MONUMENTS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦʙ ʚʝʣʠʯʘʡʰʝʤ ʩʦʦʨʫʞʝʥʠʠ ʛʦʨʦʜʘ ʚʩʝʭ ʚʨʝʤʝʥ - ɸʬʠʥ. ɸʬʠʥʩʢʠʡ ʘʢʨʦʧʦʣʴ 

ï ʵʪʦ ʧʘʤʷʪʥʠʢ ʜʨʝʚʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ɻʨʝʮʠʠ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʜʦʩʪʦʷʥʠʝʤ ʚʩʝʛʦ ʤʠʨʘ ʠ ʧʨʠʤʝʨʦʤ ʘʥʪʠʯ-

ʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʇʝʨʠʢʣ ɸʬʠʥʩʢʠʡ ʭʦʪʝʣ ʩʜʝʣʘʪʴ ʛʦʨʦʜ ʧʦʣʠʪʠʯʝʩʢʠʤ ʠ ʢʫʣʴʪʫʨʥʳʤ ʮʝʥʪʨʦʤ ʘʣʴʷʥʩʘ, 

ʜʣʷ ʵʪʦʛʦ ʦʥ ʧʨʠʛʣʘʩʠʣ ʪʨʝʭ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʢʦʤʧʣʝʢʩ ʭʨʘʤʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʞʥʠʝ ʨʘʟʤʝʨʘʤʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʤ. 

Abstract 

The article tells about the greatest construction of the city of all time - Athens. The Acropolis of Athens is a 

monument of ancient Greek architecture, which has become the property of the whole world and an example of 

ancient architecture. In order to create a complex of temples and public buildings that exceed the previous size 

and perfection. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʢʨʦʧʦʣʴ, ɼʨʝʚʥʷʷ ɻʨʝʮʠʷ, ɸʬʠʥʳ, ʇʝʨʠʢʣ ɸʬʠʥʩʢʠʡ, ʇʨʦʧʠʣʝʠ, ʇʘʨʬʝʥʦʥ  

Keywords: Acropolis, Ancient Greece, Athens, Pericles of Athens, Propylaea, Parthenon 

 

ɺʚʝʜʝʥʠʝ: ɸʢʨʦʧʦʣʴ (ʦʪ ʛʨ. çakra polisè ï 

çʚʝʨʭʥʠʡ ʛʦʨʦʜè) ï ʦʙʱʝʛʦʨʦʜʩʢʘʷ ʢʨʝʧʦʩʪʴ ʩʪʨʘʥ 

ɼʨʝʚʥʝʛʦ ʤʠʨʘ. ɺ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ï ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʚʦʟʚʳʰʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʢʨʝʧʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʛʦ-

ʨʦʜʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ ʙʨʦʥʝʡ ʚʦ ʚʨʝʤʷ ʫʛʨʦʟʳ. ʅʘ 

ʘʢʨʦʧʦʣʝ ʚʦʟʜʚʠʛʘʣʠ ʭʨʘʤʳ ʙʦʛʘʤ, ʟʘʩʪʫʧʥʠʢʘʤ ʛʦ-

ʨʦʜʘ, ʩʙʝʨʝʛʘʣʠ ʢʘʧʠʪʘʣ ʠ ʦʨʫʞʠʝ ʛʦʨʦʜʘ. ʄʥʦʛʦ 

ʠʟʚʝʩʪʥʳ ʜʦʠʩʪʦʨʠʯʝʩʢʠʝ ʘʢʨʦʧʦʣʠ ʚ ʄʠʢʝʥʘʭ, ʊʠ-

ʨʠʥʬʝ. ʅʘʠʙʦʣʝʝ ʧʨʦʩʣʘʚʣʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ɸʬʠʥ-

ʩʢʠʡ ɸʢʨʦʧʦʣʴ. ɸʢʨʦʧʦʣʴ ʚ ɸʬʠʥʘʭ ï ʪʨʫʜʥʘʷ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʧʨʝ-

ʜʝʣʴʥʦ ʫʯʠʪʳʚʘʶʱʘʷ ʧʨʠʨʦʜʥʦʝ ʦʢʨʫʞʝʥʠʝ.  
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ɼʚʝ ʪʳʩʷʯʠ ʣʝʪ ʵʪʦʪ ʧʘʤʷʪʥʠʢ ʛʣʘʚʝʥʩʪʚʫʝʪ 

ʥʘʜ ɸʬʠʥʘʤʠ. ɺʦʡʥʳ, ʦʩʢʚʝʨʥʝʥʠʝ ʩʚʷʪʳʥʴ ʠ ʢʫʣʴ-

ʪʫʨʥʳʝ ʤʘʨʦʜʸʨʩʪʚʘ ʥʝ ʩʤʦʛʣʠ ʫʤʦʣʠʪʴ ʝʛʦ ʩʣʘʚʳ. 

ʈʫʠʥʳ ʝʛʦ ʭʨʘʥʷʪ ʠʜʝʘʣʳ ɿʦʣʦʪʦʛʦ ʚʝʢʘ ɻʨʝʮʠʠ, 

ʬʠʣʦʩʦʬʠʶ ʉʦʢʨʘʪʘ, ʛʝʦʤʝʪʨʠʶ ʇʠʬʘʛʦʨʘ, ʨʦʞʜʝ-

ʥʠʝ ʜʝʤʦʢʨʘʪʠʠ ʠ ʩʘʤʦʛʦ ʇʘʨʬʝʥʦʥʘ. ʕʪʦ ʩʘʤʦʝ 

ʚʣʠʷʪʝʣʴʥʦʝ ʟʜʘʥʠʝ ʟʘʧʘʜʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ: ʕʪʦ ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʜʘʥʠʝ 

ʚʝʣʠʯʘʡʰʝʛʦ ʛʦʨʦʜʘ ʪʝʭ ʚʨʝʤʝʥ. ɻʦʨʦʜʘ, ʫ ʢʦʪʦʨʦʛʦ 

ʙʳʣʘ ʚʣʘʩʪʴ, ʙʦʛʘʪʩʪʚʦ, ʬʣʦʪ ʠ ʣʫʯʰʠʝ ʤʘʩʪʝʨʘ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. ʀ ʢʦʛʜʘ ʦʥʠ ʩʦʙʠʨʘʣʠʩʴ ʚʤʝʩʪʝ, ʦʥʠ ʥʝ 

ʧʨʦʩʪʦ ʩʦʩʪʷʟʘʣʠʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʪʨʫʜʠʣʠʩʴ ʩʦ-

ʦʙʱʘ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʫʭʫ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ. ʆʥʠ 

ʩʦʨʝʚʥʦʚʘʣʠʩʴ ʩ ʩʘʤʠʤ ʠʩʢʫʩʩʪʚʦʤ. ʆʥʠ ʜʫʤʘʣʠ: 

"ʄʳ ʣʫʯʰʠʝ ʤʘʩʪʝʨʘ ʥʘ ʟʝʤʣʝ, ʠ ʤʠʨ ʜʦʣʞʝʥ ʟʥʘʪʴ 

ʦ ʥʘʩ, ʤʳ ʜʦʣʞʥʳ ʟʘʷʚʠʪʴ ʦ ʩʝʙʝ ʤʠʨʫ ʠ ʢʦʤʧʨʦʤʠʩ-

ʩʦʚ ʙʳʪʴ ʥʝ ʤʦʞʝʪ."  

ʉʤʝʣʦʩʪʴ ʠ ʘʤʙʠʮʠʠ ɸʢʨʦʧʦʣʷ ʟʠʞʜʠʣʠʩʴ ʥʘ 

ʪʨʦʬʝʷʭ ʚʦʡʥʳ, ʚʦʡʥʳ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʠʣʘ ʩʫʜʴʙʫ 

ɻʨʝʮʠʠ. ɺ 480 ʛ ʜʦ ʥ. ʵ. ɸʬʠʥʳ, ʟʘʚʦʝʚʘʥʥʳʤʠ ʧʝʨ-

ʩʘʤʠ ʦʪʚʘʞʥʦ ʚʩʪʫʧʠʣʠ ʚ ʙʦʡ ʠ ʨʘʟʙʠʣʠ ʧʝʨʩʠʜʩʢʠʝ 

ʬʣʦʪ ʚ ʩʨʘʞʝʥʠʠ ʧʨʠ ʉʘʣʦʤʝʥʠʠ. ʕʪʦ ʙʳʣʘ ʚʝʣʠ-

ʯʘʡʰʘʷ ʤʦʨʩʢʘʷ ʙʘʪʘʣʠʷ. ɻʨʝʢʠ ʧʦʪʦʧʠʣʠ 200 ʚʨʘ-

ʞʝʩʢʠʭ ʩʫʜʦʚ, ʧʦʪʝʨʷʚ ʚʩʝʛʦ 40 ʩʚʦʠʭ. ʇʝʨʩʳ ʧʝʨʝ-

ʩʪʘʣʠ ʫʛʨʦʞʘʪʴ ʧʦʣʶʩʫ, ʥʝʦʞʠʜʘʥʥʘʷ ʧʦʙʝʜʘ ʦʪ-

ʢʨʳʣʘ ʥʦʚʳʡ ʧʝʨʠʦʜ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʣʷ ɸʬʠʥ ʠ ʠʭ 

ʩʪʦʨʦʥʥʠʢʦʚ, ʩʦʟʜʘʚ ʘʣʴʷʥʩ ʛʦʨʦʜʦʚ-ʛʦʩʫʜʘʨʩʪʚ 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ ɼʝʣʠʡʩʢʘʷ ʃʠʛʘ. 

ɹʝʩʩʧʦʨʥʳʤ ʣʠʜʝʨʦʤ ɼʝʣʠʡʩʢʦʡ ʣʠʛʠ ʩʪʘʣ ʇʝ-

ʨʠʢʣ ɸʬʠʥʩʢʠʡ. ʆʥ ʭʦʪʝʣ ʦʜʥʦʛʦ, ʩʜʝʣʘʪʴ ɸʬʠʥʳ 

ʧʦʣʠʪʠʯʝʩʩʢʠʤ ʠ ʢʫʣʴʪʫʨʥʳʤ ʮʝʥʪʨʦʤ ʘʣʴʷʥʩʘ ʠ 

ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʫ ɸʬʠʥʩʢʦʡ ʠʤʧʝʨʠʠ. ɺ 447 ʛʦʜʫ ʜʦ 

ʥ. ʵ. ʇʝʨʠʢʣ ʥʘʯʘʣ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʡ ʜʝʨʞʘʚʳ. 

ʆʥ ʧʨʠʛʣʘʩʠʣ ʪʨʝʭ ʚʝʣʠʢʠʭ ʭʫʜʦʞʥʠʢʦʚ: ʩʢʫʣʴ-

ʧʪʦʨʘ ʌʠʜʠʷ, ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ ʀʢʪʠʥʠʷ ʠ ʂʘʣʣʠ-

ʢʨʘʪʘ. ʆʥʠ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʢʦʤʧʣʝʢʩ ʭʨʘʤʦʚ ʠ ʦʙ-

ʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʧʨʝʚʳʰʘʶʱʠʭ ʧʨʝʞʥʠʝ ʨʘʟ-

ʤʝʨʘʤʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʤ. 

ɺʭʦʜʦʤ ʚ ɸʢʨʦʧʦʣʴ, ʩʠʤʚʦʣʠʯʝʩʢʠʤ ʙʘʨʴʝʨʦʤ 

ʤʝʞʜʫ ʤʠʨʦʤ ʙʦʛʦʚ ʠ ʣʶʜʝʡ, ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ 

ʣʝʩʪʥʠʮʘ ʩ ʚʦʨʦʪʘʤʠ - ʇʨʦʧʠʣʝʠ. ʅʘ ʩʝʚʝʨʝ ʧʨʝʜʧʦ-

ʣʘʛʘʣʦʩʴ ʧʝʨʝʩʪʨʦʠʪʴ ʕʨʝʭʪʝʡ - ʭʨʘʤ ʜʨʝʚʥʝʛʦ ʮʘʨʷ 

ɸʬʠʥ ʕʨʝʭʪʝʡʦʥʘ, ʢʦʪʦʨʦʛʦ ɻʦʤʝʨ ʥʘʟʳʚʘʣ ʚʦʩʧʠ-

ʪʘʥʥʠʢʦʤ ɸʬʠʥ. ʆʚʝʷʥʥʳʝ ʣʝʛʝʥʜʘʤʠ ʠ ʤʠʬʘʤʠ 

ʕʨʝʭʪʝʡʦʥ ʩʪʘʣ ʥʘʠʙʦʣʝʝ ʧʦʯʠʪʘʝʤʳʤ ʤʝʩʪʦʤ,ʛʜʝ 

ʘʬʠʥʷʥʝ ʤʦʣʠʣʠʩʴ ʚʩʝʤ ʙʦʞʝʩʪʚʘʤ ʨʘʟʦʤ. ʉ ʶʛʘ ʣʠ-

ʮʦʤ ʢ ʕʨʝʭʪʝʡʥʫ ʩʪʦʷʣ ʇʘʨʬʝʥʦʥ (ʠʣʠ ʜʦʤ ɸʬʠʥʳ 

ʜʝʚʳ) - ʜʚʦʨʝʮ, ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʙʦʛʠʥʠ, ʠ ʥʝʧʨʠ-

ʩʪʫʧʥʘʷ ʩʦʢʨʦʚʠʱʥʠʮʘ ɸʬʠʥ, ʦʭʨʘʥʷʣʩʷ ʩʘʤʦʡ 

ɸʬʠʥʦʡ. ɿʘʚʝʨʰʘʣ ʘʥʩʘʤʙʣʴ ʭʨʘʤ ʅʠʢʝ-ɸʧʪʝʨʦʩ, 

ʧʨʦʩʣʘʚʣʷʷ ʤʦʱʴ ʛʨʝʯʝʩʩʢʦʛʦ ʬʣʦʪʘ, ʦʥ ʚʳʭʦʜʠʪ ʥʘ 

ʙʫʭʪʫ ʉʘʣʘʤʠʥ, ʛʜʝ ʙʳʣʠ ʨʘʟʙʠʪʳ ʧʝʨʩʳ. ʅʠʢʘ ʧʦ-

ʛʨʝʯʝʩʩʢʠ ʟʥʘʯʠʪ - ʧʦʙʝʜʘ. 

ɸʢʨʦʧʦʣʴ ʇʝʨʨʠʢʣʘ ʩʪʘʣ ʮʝʥʪʨʦʤ ɸʬʠʥ, ʨʝʣʠ-

ʛʠʦʟʥʳʝ ʧʨʦʮʝʩʩʠʠ ʰʣʠ ʯʝʨʝʟ ʇʨʦʧʠʣʝʠ ʚ ɸʨʠʭ-

ʪʝʶ. ʅʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʣʪʘʨʷʭ ʩʦʪʥʠ ʢʦʨʦʚ ʧʨʠ-

ʥʦʩʠʣʠʩʴ ʚ ʞʝʨʪʚʫ ɸʬʠʥʝ, ʇʦʩʝʡʜʦʥʫ, ɿʝʚʩʫ. ʉʧʦʨ-

ʪʠʚʥʳʝ ʠʛʨʳ ʜʦʧʦʣʥʷʣʠ ʧʨʦʛʨʘʤʤʫ ʬʝʩʪʠʚʘʣʝʡ, ʥʘ 

ʩʢʣʦʥʘʭ ɸʢʨʦʧʦʣʷ ʫʩʪʨʘʠʚʘʣʠ ʧʠʨʰʝʩʪʚʘ, ʚʦ ʚʨʝʤʷ 

ʢʦʪʦʨʳʭ ʶʥʳʭ ʜʝʚ ʧʨʝʜʩʪʘʚʣʷʣʠ ʤʫʞʩʢʦʤʫ ʦʙʱʝ-

ʩʪʚʫ. ʅʘ ʰʠʨʦʢʠʭ ʧʣʦʱʘʜʷʭ ʤʝʞʜʫ ʭʨʘʤʘʤʠ ʚʦʡʩʢʘ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʚʦʶ ʩʠʣʫ. ɺ ʭʨʘʤʝ ʅʠʢʝ ʘʬʠ-

ʥʷʥʝ ʯʪʠʣʠ ʧʘʚʰʠʭ ʚʦʠʥʦʚ ʠ ʧʨʦʩʠʣʠ ʟʘʱʠʪʳ ʜʣʷ 

ʪʝʭ, ʢʪʦ ʝʱʝ ʚʦʶʝʪ. ɺ ʭʨʘʤ ʚʝʣʘ ʦʩʦʙʘʷ ʣʝʩʪʥʠʮʘ, ʠ 

ʘʬʠʥʷʥʝ ʤʦʛʣʠ ʧʨʠʭʦʜʠʪʴ ʩʶʜʘ, ʤʠʥʫʷ ʧʦʤʧʝʟʥʳʝ 

ʚʨʘʪʘ ʇʨʦʧʠʣʝʡ. 

ʂʘʞʜʘʷ ʜʝʪʘʣʴ ɸʢʨʦʧʦʣʷ, ʢʘʞʜʳʡ ʢʘʤʝʥʴ, 

ʩʢʫʣʴʧʪʫʨʳ ʠ ʜʝʢʦʨʘʮʠʠ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳʪʴ ʩʘ-

ʤʳʤʠ ʣʫʯʰʠʤʠ, ʥʦ ʇʝʨʠʢʣ ʥʝ ʙʳʣ ʜʠʢʪʘʪʦʨʦʤ, ʚʝ-

ʣʠʢʠʝ ʥʘʜʝʞʜʳ ʥʘ ɸʢʨʦʧʦʣʴ ʚʦʟʣʘʛʘʣ ʥʝ ʦʥ ʦʜʠʥ. 

ɺʩʶ ʧʨʦʛʨʘʤʤʫ ʇʝʨʠʢʣʘ ʠ ʢʘʞʜʳʡ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʧʨʦʝʢʪ ʧʦʣʘʛʘʣʦʩʴ ʦʜʦʙʨʠʪʴ ʥʘ ʥʘʨʦʜʥʦʤ ʩʦ-

ʙʨʘʥʠʠ, ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʩʝ ʧʦʩʪʨʦʡʢʠ 

ɸʢʨʦʧʦʣʷ, ʭʦʪʷ ʠʜʝʷ ʧʨʠʥʘʜʣʝʞʘʣʘ ʇʝʨʠʢʣʫ, ʵʪʦ 

ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʜʝʤʦʢʨʘʪʠʠ ʚ ʮʝʣʦʤ.  

ɸʢʨʦʧʦʣʴ ʩʪʘʣ ʩʠʤʚʦʣʦʤ ʛʨʘʞʜʘʥʩʢʦʡ ʛʦʨʜʦ-

ʩʪʠ ʘʬʠʥʷʥ, ʘ ʇʘʨʬʝʥʦʥ ʝʛʦ ʢʦʨʦʥʦʡ. ɺʩʝʛʦ ʜʝʩʷʪʴ 

ʣʝʪ ʥʘʟʘʜ ʚ ʆʣʠʤʧʠʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʛʨʦʤʘʜʥʳʡ 

ʭʨʘʤ ɿʝʚʩʫ, ɸʬʠʥʩʢʘʷ ʛʦʨʜʦʩʪʴ ʠ ʘʤʙʠʮʠʠ ʇʝʨʠʢʣʘ 

ʪʨʝʙʦʚʘʣʠ, ʯʪʦʙʳ ʇʘʨʬʝʥʦʥ ʙʳʣ ʙʦʣʴʰʝ. ɽʛʦ ʟʘʣʦ-

ʞʠʣʠ ʩʨʝʜʠ ʨʘʟʚʘʣʠʥ ʧʨʝʞʥʝʛʦ ʇʘʨʬʝʥʦʥʘ, ʢʦʪʦ-

ʨʳʡ ʨʘʟʨʫʰʠʣʠ ʧʝʨʩʳ. ʅʦʚʳʡ ʇʘʨʬʝʥʦʥ ʜʦʣʞʝʥ 

ʙʳʣ ʧʨʦʩʣʘʚʣʷʪʴ ʧʦʙʝʜʫ, ʩʪʘʚ ʧʨʝʢʨʘʩʥʝʡʰʠʤ ʟʜʘ-

ʥʠʝʤ ʥʘ ʟʝʤʣʝ, ʤʝʩʪʦʤ ʧʦʜʦʙʘʶʱʝʤ ʙʦʛʠʥʝ, ʰʝʜʝʚ-

ʨʦʤ ʛʝʦʤʝʪʨʠʠ ʠ ʛʘʨʤʦʥʠʠ, ʥʝ ʠʤʝʶʱʠʤ ʨʘʚʥʳʭ. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʇʝʨʠʢʣʘ ʘʩʩʘʤʙʣʝʷ ʦʙʜʫ-

ʤʳʚʘʣʘ ʢʘʞʜʳʡ ʘʩʧʝʢʪ ɸʢʨʦʧʦʣʷ ʯʪʦʙʳ ʚʳʨʝʟʘʪʴ ʚ 

ʥʝʤ ʠʜʝʘʣʳ ʥʦʚʦʛʦ ʦʙʱʝʩʪʚʘ. ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʧʦ-

ʩʪʨʦʠʣʠ ʠʟ ʙʝʣʦʛʦ ʤʨʘʤʦʨʘ, ʯʪʦ ʙʳʣʦ ʠ ʨʦʩʢʦʰʥʦ, 

ʠ ʩʠʤʚʦʣʠʯʥʦ. ʄʨʘʤʦʨ - ʵʪʦ ʤʝʩʪʥʳʡ ʢʘʤʝʥʴ, ʝʛʦ 

ʙʝʣʳʡ ʮʚʝʪ ʩʠʤʚʦʣʠʟʠʨʦʚʘʣ ʯʠʩʪʦʝ ʦʙʱʝʩʪʚʦ, ʯʠ-

ʩʪʦ ʜʝʤʦʢʨʘʪʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ. ʄʨʘʤʦʨ ʜʦʙʳʚʘʣʠ 

ʚ ʇʝʥʪʘʣʠʢʦʥʝ ʚ 22 ʢʠʣʦʤʝʪʨʘʭ ʦʪ ɸʢʨʦʧʦʣʷ. ɹʫʜʪʦ 

ʛʠʛʘʥʪʩʢʠʡ ʘʣʤʘʟ ʝʛʦ ʠʩʢʘʣʠ ʧʦ ʝʣʝ ʟʘʤʝʪʥʳʤ ʪʨʝ-

ʱʠʥʘʤ ʚ ʧʦʨʦʜʝ, ʜʝʩʷʪʠ ʤʫʞʯʠʥʘʤ ʪʨʝʙʦʚʘʣʦʩʴ 10 

ʜʥʝʡ, ʯʪʦʙʳ ʚʳʥʫʪʴ ʠʟ ʧʦʨʦʜʳ 40 - ʪʦʥʥʳʡ ʙʣʦʢ. 

ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʦʜʠʣʦʩʴ ʣʠʰʴ ʧʦʣʦʚʠʥʘ ʜʦʙʳ-

ʪʦʛʦ ʢʘʤʥʷ. ɺ ʮʝʣʦʤ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ɸʢʨʦʧʦʣʷ ʜʦ-

ʙʳʣʠ 180 ʪʳʩʷʯ ʪʦʥʥ ʤʨʘʤʦʨʘ. 

ɸʢʨʦʧʦʣʴ ʂʘʣʣʠʢʨʘʪʘ ʠ ʀʢʪʠʥʠʷ ï ʵʪʦ ʪʦʨʞʝ-

ʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɸʢʨʦʧʦʣʴ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʟʨʝʣʦʩʪʠ ʛʨʝʯʝʩʢʠʭ ʤʘʪʝʤʘʪʠʢʦʚ ʠ 

ʮʝʥʥʦʩʪʠ ʛʝʦʤʝʪʨʠʠ. ɺ ʦʩʥʦʚʝ ʥʝʛʦ ʣʝʞʠʪ ʣʦʛʠʢʘ ʠ 

ʤʘʪʝʤʘʪʠʢʘ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʚʝʜʳʚʘʪʴ ʥʝʠʟʚʝʜʘʥ-

ʥʦʝ. ʉʪʨʦʠʪʝʣʠ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʞʥʷʣʠʩʴ ʚ ʛʝʦʤʝʪ-

ʨʠʠ, ʥʦ ʠ ʚʳʨʘʞʘʣʠ ʩʚʦʠ ʨʝʣʠʛʠʦʟʥʳʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ. ʉʚʷʟʴ ʨʝʣʠʛʠʦʟʥʦʡ ʪʨʘʜʠʮʠʠ ʠ ʤʘʪʝʤʘʪʠʢʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʫʣʴʤʠʥʘʮʠʦʥʥʳʡ ʤʦʤʝʥʪ ʘʬʠʥ-

ʩʢʦʛʦ ʧʨʘʟʜʥʠʢʘ, ʪʦʨʞʝʩʪʚʘ ʚ ʯʝʩʪʴ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ɸʬʠʥ. ʊʝʘʪʨʘʣʠʟʦʚʘʥʥʦʝ ʧʨʦʮʝʩʩʠʷ ʜʚʠʛʘʣʘʩʴ ʩ ʧʦ-

ʣʝʡ, ʦʢʨʫʞʘʚʰʠʭ ɸʬʠʥʳ ʢ ɸʢʨʦʧʦʣʶ, ʤʦʣʦʜʳʝ ʜʝ-

ʚʫʰʢʠ ʥʝʩʣʠ ʧʝʧʣʦʩ ï ʮʝʨʝʤʦʥʠʘʣʴʥʫʶ ʪʢʘʥʴ ʜʣʷ 

ʫʢʨʘʰʝʥʠʷ ʩʪʘʪʫʠ ɸʬʠʥ. ʃʠʥʠʠ ʚʳʙʨʘʥʳ ʥʝ ʩʣʫ-

ʯʘʡʥʦ, ʦʥʠ ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʘʤ 12 - ʯʘʩʪʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʠʤʚʦʣʠʟʠʨʦʚʘʣʘ ʙʦʞʝʩʪʚʝʥʥʦʩʪʴ 

ʚʩʝʣʝʥʥʦʡ. ʉʠʩʪʝʤʘ ʜʝʣʠʣʘ 360 - ʛʨʘʜʫʩʥʫʶ ʧʘʥʦ-

ʨʘʤʫ ʥʘ 12 ʩʝʢʮʠʡ ʧʦ 30 ʛʨʘʜʫʩʦʚ. ʂʣʶʯʝʚʳʝ ʭʨʘʤʳ 

ɸʢʨʦʧʦʣʷ ʧʦʩʪʘʚʣʝʥʳ ʚ ʛʨʘʥʠʮʘʭ ʩʝʢʮʠʡ.  

ʉ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʩʪʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 

ʇʨʦʧʠʣʝʠ, ʥʘʙʣʶʜʘʪʝʣʴ ʫʚʠʜʠʪ ʪʨʠ ʯʝʪʚʝʨʪʠ ʩʪʨʦ-

ʝʥʠʡ. ʈʝʣʠʛʠʦʟʥʘʷ ʩʠʤʚʦʣʠʢʘ ʪʦʞʝ ʟʘʜʝʡʩʪʚʦʚʘʥʘ. 

ʋʛʦʣ ʚ 60 ʛʨʘʜʫʩʦʚ ʧʨʠʧʠʩʘʥʥʦʡ ɸʬʠʥʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʷʤʠ ʇʠʬʘʛʦʨʘ ʩʦʜʝʨʞʠʪ, ʠ ʇʘʨʬʝʥʦʥ ʠ 

ʕʨʝʭʪʝʡʦʥ. ʈʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ ʧʦ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ɸʬʠʥʳ ʪʦʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʧʣʘʥʝ ɸʢʨʦʧʦʣʷ. ʏʝʨʝʟ ʢʦʤʙʠʥʘʮʠʶ ʛʝʦʤʝʪʨʠʠ ʠ 
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ʨʝʣʠʛʠʦʟʥʦʡ ʩʠʤʚʦʣʠʢʠ ʜʦʩʪʠʛʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʬʘʩʘʜʘ ʇʘʨʬʝʥʦʥʘ. ʇʨʦʧʦʨʮʠʠ ʇʘʨʬʝ-

ʥʦʥʘ ð ʵʪʦ ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ 5 ʢ 1, ʠʥʘʯʝ ʛʦʚʦʨʷ 

ʦʪʥʦʰʝʥʠʝ ʙʦʣʝʝ ʜʣʠʥʦʡ ʩʪʦʨʦʥʳ ʢ ʢʦʪʦʨʦʡ ʢʚʘʜ-

ʨʘʪʥʳʡ ʢʦʨʝʥʴ ʠʟ 5. ʀʨʨʘʮʠʦʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʨʥʷ ʠʟ 5 ʚʦʩʭʠʱʘʣʦ ʛʨʝʢʦʚ. ʌʘʩʘʜʫ ʇʝʨʬʠʦʥʘ 

ʪʦʞʝ ʩʚʦʡʩʪʚʝʥʥʘ ʪʷʛʘ ʢ ʙʦʞʝʩʪʚʝʥʥʦʤʫ. ɻʨʝʢʠ ʚʝ-

ʨʠʣʠ, ʯʪʦ ʚ ʣʶʙʦʡ ʬʦʨʤʝ ʝʩʪʴ ʦʙʣʘʩʪʴ ʥʘʠʙʦʣʴʰʝʡ 

ʢʨʘʩʦʪʳ, ʠ ʦʥʠ ʚʳʙʠʣʠ ʬʦʨʤʫʣʫ ʝʸ ʥʘʭʦʞʜʝʥʠʷ ʟʦ-

ʣʦʪʦʝ ʩʝʯʝʥʠʝ ʚʳʚʦʜʠʪ ʠʟ ʰʠʨʠʥʳ ʬʘʩʘʜʘ ʦʧʪʠ-

ʤʘʣʴʥʫʶ ʧʦʟʠʮʠʶ ʢʦʣʦʥ.  

ɽʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʜʥʦʨʦʜʥʳʤ ʦʙʲ-

ʝʢʪʦʤ, ʪʘʢʦʡ ʦʙʲʝʢʪ ʚʠʜʥʦ ʧʦ ʩʦʩʝʜʩʪʚʫ - ʵʪʦ ʇʘʨ-

ʬʝʥʦʥ. ʅʝʦʨʪʦʜʦʢʩʘʣʴʥʳʡ ʧʦʣ ʦʙʲʝʜʠʥʷʝʪ ʢʫʣʴʪʦ-

ʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʟʥʳʭ ʙʦʞʝʩʪʚ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ 

ʧʦʩʚʷʱʝʥʘ ɸʬʠʥʝ, ʧʨʠ ʵʪʦʤ ʥʠʞʥʠʝ ʫʨʦʚʥʠ ʘʣʪʘʨʷ 

ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ɿʝʚʩʫ, ʛʣʘʚʥʦʤʫ ʙʦʛʫ, ʠ ʇʦʩʝʡ-

ʜʦʥʫ - ʚʣʘʩʪʠʣʠʪʝʣʶ ʤʦʨʷ.  

ɺʝʣʠʯʝʩʪʚʝʥʥʳʡ ʛʣʘʚʥʳʡ ʚʭʦʜ ʦʭʨʘʥʷʣ ʢʘ-

ʤʝʥʴ, ʚʳʩʝʯʝʥʥʳʡ ʪʨʝʟʫʙʮʝʤ ʇʦʩʝʡʜʦʥʘ. ɺ ʜʥʠ ʨʘʩ-

ʩʚʝʪʘ ʨʝʣʠʛʠʠ ʭʨʘʤ ʙʳʣ ʮʝʥʪʨʦʤ ʘʢʪʠʚʥʦʩʪʠ, ʪʳ-

ʩʷʯʠ ʣʶʜʝʡ ʤʦʣʠʣʠʩʴ ʩʚʦʠʤ ʙʦʛʘʤ. ɺʩʝʛʦ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʘʣʪʘʨʝʡ ʧʦ ʤʨʘʤʦʨʥʳʤ ʧʦʣʘʤ ʩʪʨʫʠʣʘʩʴ 

ʞʝʨʪʚʝʥʥʘʷ ʢʨʦʚʴ. 

ɹʦʣʴʰʝ ʜʨʫʛʠʭ ʧʦʯʠʪʘʣʘʩʴ ʞʝʨʪʚʝʥʥʘʷ ʩʪʘʪʫʷ 

ʇʘʣʣʘʜʳ - ʟʘʱʠʪʥʠʮʳ ʛʦʨʦʜʘ. ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ 

ʘʢʪʝ ʧʨʘʟʜʥʝʩʪʚʘ ʩʚʷʱʝʥʥʫʶ ʩʪʘʪʫʶ ʜʨʘʧʠʨʦʚʘʣʠ ʚ 

ʮʝʨʝʤʦʥʠʘʣʴʥʳʡ ʧʝʧʣʦʩ. ɸʬʠʥʘ ʧʨʝʜʩʪʘʣʘ ʚ ʦʙʨʘʟʝ 

ʜʝʨʝʚʷʥʥʦʡ ʩʪʘʪʫʠ ʩʪʦʣʴ ʜʨʝʚʥʝʡ, ʯʪʦ ʩʘʤʠ ʘʬʠ-

ʥʷʥʝ ʥʝ ʟʥʘʣʠ ʦ ʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʠ, ʧʨʠʥʷʪʦ ʙʳʣʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʦʥʘ ʫʧʘʣʘ ʩ ʥʝʙʝʩ. 

ɹʦʣʝʝ ʚʩʝʛʦ ʭʨʘʤ ʩʣʘʚʠʪʩʷ ʛʨʫʧʧʦʡ ʢʘʨʠʘʪʠʜ, 

ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʨʳʰʫ ʶʞʥʦʛʦ ʧʦʨʪʠʢʘ, 

ʨʠʤʩʢʠʡ ʠʩʢʫʩʩʪʚʦʚʝʜ ɺʝʪʨʫʠ ʧʠʩʘʣ, ʯʪʦ ʦʥʠ ʠʟʦʙ-

ʨʘʞʘʣʠ ʞʨʠʮ ʭʨʘʤʘ ɸʨʪʝʤʠʜʳ ʂʘʨʠʠ, ʢʦʪʦʨʳʝ ʧʝ-

ʨʝʢʠʥʫʣʠʩʴ ʥʘ ʩʪʦʨʦʥʫ ʇʝʨʩʘ. ʆʢʘʤʝʥʝʚʰʠʝ ʠ ʧʦ-

ʢʦʨʥʦ ʛʣʷʜʷʱʠʝ ʚ ʩʪʦʨʦʥʫ ʇʘʨʬʝʥʦʥʘ ʂʘʨʠʘʪʠʜʳ 

ʧʨʝʜʦʩʪʝʨʝʛʘʣʠ ʙʫʜʫʱʝʝ ʧʦʢʦʣʝʥʠʝ ʦʪ ʚʨʘʞʜʳ ʩ 

ɸʬʠʥʦʡ ʠ ɸʬʠʥʘʤʠ. ʉʪʘʪʫʠ ʧʨʠʧʠʩʳʚʘʣʠʩʴ ɸʨʭʠ-

ʤʝʜʫ, ʥʦ ʘ ʠʟʳʩʢʘʥʥʦʩʪʴ ʜʝʪʘʣʝʡ ʠ ʞʠʚʦʩʪʴ ʦʙʨʘʟʦʚ 

ʚʝʜʝʪ ʢ ʌʠʜʠʶ - ʥʘʩʪʘʚʥʠʢʫ ɸʨʭʠʤʝʜʘ ʠ ʚʝʜʫʱʝʤʫ 

ʛʨʝʯʝʩʢʦʤʫ ʩʢʫʣʴʧʪʦʨʫ. ʂʫʣʴʪʫʨʥʘʷ ʮʝʥʥʦʩʪʴ ɸʢ-

ʨʦʧʦʣʷ ʧʦʣʥʦʩʪʴʶ ʟʘʩʣʫʛʘ ʌʠʜʠʷ. ɿʘ ʤʘʩʩʠʚʥʳʤʠ 

ʜʚʝʨʷʤʠ ʇʘʨʬʝʥʦʥʘ ʦʥ ʧʦʩʪʘʚʠʣ ʙʝʩʮʝʥʥʦʝ ʩʦʢʨʦ-

ʚʠʱʘ ɸʬʠʥ ʧʨʝʢʨʘʩʥʝʡʰʫʶ ʠʟ ʚʩʝʭ ʩʢʫʣʴʧʪʫʨ. 

ʌʨʠʟ  

 

 
ʇʘʨʬʝʥʦʥʘ - ʣʫʯʰʘʷ ʩʢʫʣʴʧʪʫʨʘ, ʦʩʪʘʚʰʘʷʩʷ 

ʦʪ ʧʝʨʠʦʜʘ ʛʨʝʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʧʨʝʢʨʘʩʥʝʡ ʚʩʝʛʦ 

ʙʳʣʘ ʚʝʨʝʥʠʮʘ ʥʘʝʟʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʢʘʢʘʣʠ ʥʘ ʩʝ-

ʚʝʨʥʦʡ ʠ ʶʞʥʳʭ ʩʪʦʨʦʥʘʭ. ʂʦʛʜʘ ʇʝʨʠʢʣ ʚʩʪʘʣ ʚʦ 

ʛʣʘʚʝ ɸʬʠʥʩʢʦʡ ʜʝʨʞʘʚʳ, ʦʥ ʫʥʘʩʣʝʜʦʚʘʣ ʢʘʚʘʣʝ-

ʨʠʶ ʠʟ 300 ʚʩʘʜʥʠʢʦʚ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʦʥ ʫʚʝʣʠʯʠʣ 

ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦ 1000. ʌʠʜʠʡ ʥʘʤʝʨʝʚʘʣʩʷ ʧʝʨʝ-

ʜʘʪʴ ʚʦʣʥʝʥʠʝ ʠ ʪʨʝʧʝʪ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʣ ʥʘʙʣʶ-

ʜʘʪʝʣʷ ʧʨʠ ʚʟʛʣʷʜʝ ʥʘ ʪʳʩʷʯʥʫʶ ʢʘʚʘʣʝʨʠʶ ʠ ʫʣʦ-

ʚʠʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʛʨʘʮʠʶ ʠ ʨʠʪʤ ʜʚʠʞʝʥʠʷ ʵʪʠʭ 

ʥʘʝʟʜʥʠʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʩʦʟʜʘʣ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʬʠʛʫʨʳ ʤʘʨʢʝʨʳ, ʧʦʤʝʩʪʠʚ ʠʭ ʥʘ ʨʘʚʥʦʤ ʨʘʩʩʪʦʷ-

ʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʥʠ ʩʠʤʚʦʣʠʟʠʨʦʚʘʣʠ 1/10 ʯʘʩʪʴ 

ʦʪ ʚʦʡʩʢʘ. ʂʘʞʜʘʷ ʬʠʛʫʨʘ ʩʧʨʘʚʘ ʧʝʨʝʢʨʳʚʘʝʪ ʜʨʫ-

ʛʫʶ ʬʠʛʫʨʫ ʩʧʨʘʚʘ ʠ ʪʘʢ ʜʦ ʪʦʡ ʬʠʛʫʨʳ, ʥʘ ʢʦʪʦʨʦʡ 

ʥʘʝʟʜʥʠʢ ʦʙʦʨʘʯʠʚʘʝʪʩʷ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʝʜʴʤʦʡ ʧʦ 

ʩʯʝʪʫ ʩʘʤʦʡ ʜʘʣʴʥʝʡ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ. 

 ʉʧʨʘʚʘ ʦʪ ʇʨʦʧʠʣʝʠ ʥʝʪʦʨʦʧʣʠʚʦ ʚʦʟʥʠʢʘʝʪ 

ʛʨʦʤʘʜʥʘʷ ʤʘʩʩʘ ʢʘʤʝʥʥʦʛʦ ʙʘʩʪʠʦʥʘ ʇʠʨʛʦʩ, ʥʘ ʢʦ-

ʪʦʨʦʤ ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʦʜʥʠʤʘʝʪʩʷ, ʩʣʦʚʥʦ ʧʦʜʳʤʘ-

ʝʪʩʷ ʚ ʥʝʙʦ, ʦʩʚʝʱʝʥʥʳʡ ʩʦʣʥʮʝʤ ʤʘʣʝʥʴʢʠʡ ʭʨʘʤ. 

ʂʘʞʝʪʩʷ, ʙʫʜʪʦ ʦʥ ʩʘʤ ʠʟʣʫʯʘʝʪ ʩʚʝʪ. ʕʪʦ - ʭʨʘʤ 

ʅʠʢʠ ɸʧʪʝʨʦʩ, çʙʝʩʢʨʳʣʦʡ ʇʦʙʝʜʳè, ʧʦʩʪʨʦʝʥʥʳʡ 

ʧʦ ʧʨʦʝʢʪʫ ʂʘʣʣʠʢʨʘʪʘ ʦʢʦʣʦ 427-424 ʛʛ. ʝ.  

 

 
 

ʆʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ, ʚ ʶʛʦ- ʟʘʧʘʜʥʦʡ 

ʩʪʦʨʦʥʝ ɸʢʨʦʧʦʣʷ. ʍʨʘʤ ʠʤʝʝʪ ʩ ʦʙʦʠʭ ʪʦʨʮʦʚ ʧʦ 

ʯʝʪʳʨʝ ʠʦʥʠʯʝʩʢʠʝ ʢʦʣʦʥʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʢʦʠʪʩʷ 

ʘʨʭʠʪʨʘʚ. ɽʛʦ ʬʨʠʟʳ ʫʢʨʘʰʘʶʪ ʧʨʝʢʨʘʩʥʳʝ ʨʝʣʴ-

ʝʬʳ, ʠʟʦʙʨʘʞʘʶʱʠʝ ʢʦʥʬʝʨʝʥʮʠʠ ʙʦʛʦʚ ʠ ʜʨʫʛʠʭ 

ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʩʮʝʥʳ ʥʘ ʚʦʩʪʦʯʥʳʭ ʠ ʶʞʥʳʭ ʩʪʦ-

ʨʦʥʘʭ, ʠ ʢʘʨʪʠʥ rʩʮʝʥ ʩʨʘʞʝʥʠʡ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʬʨʠʟʦʚ ʙʳʣʠ ʨʘʟʨʫʰʝʥʳ, ʥʦ ʥʝʢʦʪʦ-

ʨʳʝ ʯʘʩʪʠ, ʪʘʢʠʝ, ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʝ ʙʦʛʠʥʠ ʅʠʢʠ 

(ʇʦʙʝʜʳ) ʟʘʚʷʟʳʚʘʶʱʝʡ ʩʚʦʶ ʩʘʥʜʘʣʠʶ, ʚʳʩʪʘʚ-

ʣʝʥʳ ʚ ʤʫʟʝʝ ɸʢʨʦʧʦʣʷ.  

ʇʨʦʧʠʣʝʠ ïɻ ʪʦ ʧʘʨʘʜʥʳʝ ʚʦʨʦʪʘ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʧʦʨʪʠʢʘʤʠ ʠ ʢʦʣʦʥʘʜʘʤʠ.  

ʇʨʦʧʠʣʝʠ ʧʦʩʪʨʦʝʥʳ ʥʘ ʤʝʩʪʝ ʩʪʘʨʳʭ ʚʦʨʦʪ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʫʰʝʥʳ ʧʝʨʩʘʤʠ (ʢʘʢ ʠ ʜʨʫʛʠʝ 

ʩʦʦʨʫʞʝʥʠʷ ɸʢʨʦʧʦʣʷ). ʉʧʨʦʝʢʪʠʨʦʚʘʣ 

ʩʦʦʨʫʞʝʥʠʝ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ ʄʥʝʩʠʢʣ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʯʘʣʦʩʴ ʚ 437 ʛʦʜʫ ʜʦ ʥ.ʵ. ʚ ʵʧʦʭʫ 

ʇʝʨʠʢʣʘ ʠ ʟʘʢʦʥʯʠʣʦʩʴ ʚ 432 ʛʦʜʫ ʜʦ ʥ.ʵ. ʠʟ-ʟʘ 

ʥʘʯʘʣʘ ʇʝʣʦʧʦʥʝʩʩʢʦʡ ʚʦʡʥʳ, ʭʦʪʷ ʟʜʘʥʠʝ ʝʱʸ ʥʝ 

ʙʳʣʦ ʧʦʣʥʦʩʪʴʶ ʟʘʚʝʨʰʝʥʦ. ʄʦʥʫʤʝʥʪʘʣʴʥʳʝ 

ʚʦʨʦʪʘ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʙʝʣʦʛʦ ʧʝʥʪʝʣʠʡʩʢʦʛʦ 

ʤʨʘʤʦʨʘ ʩ ʚʢʨʘʧʣʝʥʠʷʤʠ ʙʦʣʝʝ ʪʝʤʥʦʛʦ 

ʵʣʝʚʩʠʥʩʢʦʛʦ ʤʨʘʤʦʨʘ (ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʨʘʩʪʘ). 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʢʨʘʩʥʦ ʩʦʚʤʝʱʘʝʪ ʚ 

ʩʝʙʝ ʜʦʨʠʯʝʩʢʠʡ ʠ ʠʦʥʠʯʝʩʢʠʡ ʦʨʜʝʨʳ. 

ʉʦʦʨʫʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ 

ʜʚʫʭ ʧʨʠʤʳʢʘʶʱʠʭ ʢʨʳʣʴʝʚ (ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʜʦ-
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ʨʠʯʝʩʢʠʭ ʧʦʨʪʠʢʦʚ), ʚ ʦʜʥʦʤ ʠʟ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘ-

ʣʘʩʴ ʢʘʨʪʠʥʥʘʷ ʛʘʣʝʨʝʷ ʇʠʥʘʢʦʪʝʢʘ. ʌʘʩʘʜ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʝʩʪʴ ʜʦʨʠʯʝ-

ʩʢʠʭ ʢʦʣʦʥʥ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʠʭ ʧʨʦʧʦʨʮʠʷʭ ʩʭʦʞʠ ʩ 

ʢʦʣʦʥʥʘʤʠ ʇʘʨʬʝʥʦʥʘ. ʕʪʠ ʢʦʣʦʥʥʳ ʜʝʣʷʪ ʮʝʥ-

ʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʥʘ ʧʷʪʴ ʧʨʦʝʤʦʚ. ʉʨʝʜʥʠʡ ʧʨʦʝʤ 

ʩʘʤʳʡ ʰʠʨʦʢʠʡ ʠ ʧʨʝʜʥʘʟʥʘʯʘʣʩʷ ʜʣʷ ʪʦʨʞʝʩʪʚʝʥ-

ʥʳʭ ʧʨʦʮʝʩʩʠʡ. ʂʦʛʜʘ-ʪʦ ʦʥ ʙʳʣ ʟʘʢʨʳʪ ʙʨʦʥʟʦ-

ʚʳʤʠ ʚʦʨʦʪʘʤʠ. ʀʟʥʘʯʘʣʴʥʦ ʢ ʚʦʨʦʪʘʤ ʚʝʣʘ ʰʠʨʦ-

ʢʘʷ ʜʦʨʦʛʘ, ʥʦ ʚ 1 ʚʝʢʝ ʨʠʤʣʷʥʝ ʩʦʦʨʫʜʠʣʠ ʧʦʚʝʨʭ 

ʥʝʝ ʩʪʫʧʝʥʠ. 

 

 
 

ɺ 1975 ʛʦʜʫ, ʚʦ ʚʨʝʤʷ ʦʙʱʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ɸʢʨʦʧʦʣʷ, ʯʘʩʪʠʯʥʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠ ʇʨʦʧʠʣʝʡ. ɻʣʦʙʘʣʴʥʳʡ ʩʝʤʠʣʝʪ-

ʥʠʡ ʧʨʦʝʢʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ɸʬʠʥʩʢʦʛʦ ɸʢʨʦʧʦʣʷ 

ʙʳʣ ʟʘʚʝʨʰʝʥ ʚ 2009. 

ʇʨʦʧʠʣʝʠ ʚ ʩʦʩʪʘʚʝ ɸʬʠʥʩʢʦʛʦ ɸʢʨʦʧʦʣʷ 

ʚʢʣʶʯʝʥʳ ʚ ʩʧʠʩʦʢ ɺʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 

ʖʅɽʉʂʆ. 

ɿʘʢʣʶʯʝʥʠʝ: ɸʬʠʥʩʢʠʡ ʘʢʨʦʧʦʣʴ ï ʵʪʦ ʚʝʣʠ-

ʯʘʡʰʠʡ ʧʘʤʷʪʥʠʢ ʜʨʝʚʥʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ɻʨʝʮʠʠ. ʆʥ 

ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʘʥʪʠʯʥʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʳ, ʥʘʩʣʝʜʠʝʤ ʤʠʨʘ, ʩʦʭʨʘʥʠʚʰʝʤ ʩʚʦʝ ʚʝ-

ʣʠʯʠʝ ʠ ʥʝʧʦʢʦʣʝʙʠʤʦʩʪʴ. 

ɸʢʨʦʧʦʣʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʜʦʩʪʦʷʥʠʝʤ ɸʬʠʥ 

ʠ ɻʨʝʮʠʠ ʚ ʮʝʣʦʤ. ɽʞʝʛʦʜʥʦ ʝʛʦ ʧʦʩʝʱʘʶʪ ʙʦʣʝʝ 

ʤʠʣʣʠʦʥʘ ʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʩʲʝʟʞʘʶʪʩʷ ʦʪʦ 

ʚʩʶʜʫ. ɺ 1987 ʛʦʜʘ ɸʬʠʥʩʢʠʡ ɸʢʨʦʧʦʣʴ ʙʳʣ ʚʥʝʩʝʥ 

ʚ ʩʧʠʩʦʢ ʚʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʖʅɽʉʂʆ.  

ʊʦʣʴʢʦ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ ʩʪʘʣʠ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʥʦ ʧʦʧʳʪʢʠ ʨʝʢʦʥʩʪʨʫ-

ʠʨʦʚʘʪʴ ɸʢʨʦʧʦʣʴ ʙʳʣʠ ʙʝʟʨʝʟʫʣʴʪʘʪʥʳ. ʊʦʣʴʢʦ ʚ 

ʢʦʥʮʝ 70-ʭ ʛʦʜʦʚ XX ʚʝʢʘ ʥʘʯʘʣʘʩʴ ʨʝʩʪʘʚʨʘʮʠʷ ʘʨ-

ʭʠʪʝʢʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ɽʤʫ ʪʨʝʙʦʚʘʣʦʩʴ ʥʝʦʪʣʦʞ-

ʥʦʝ ʚʥʠʤʘʥʠʝ ʨʝʩʪʘʚʨʘʪʦʨʦʚ ʠ ʩʪʨʦʠʪʝʣʝʡ. ɿʥʘʯʠ-

ʪʝʣʴʥʫʶ ʜʦʣʶ ʩʢʫʣʴʧʪʫʨ ɸʢʨʦʧʦʣʷ ʧʝʨʝʥʝʩʣʠ ʚ ʤʫ-

ʟʝʠ ʠʟ-ʟʘ ʫʛʨʦʞʘʶʱʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʠʪʴ ʩʢʫʣʴʧ-

ʪʫʨʳ ʘʢʨʦʧʦʣʷ ʥʝ ʫʜʘʣʦʩʴ, ʠʭ ʙʝʟʚʦʟʚʨʘʪʥʦ ʫʥʠʯʪʦ-

ʞʠʣʠ. ʅʳʥʝʰʥʝʝ ʩʦʩʪʦʷʥʠʝ ɸʢʨʦʧʦʣʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʪʩʷ ʦʪ ʧʨʝʞʥʝʛʦ.  

ʉʝʡʯʘʩ ʚ ɸʢʨʦʧʦʣʝ ʧʦʤʠʤʦ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ 

ʨʘʙʦʪ ʚʝʜʫʪʩʷ ʥʘʫʯʥʳʝ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʘ ʩʢʫʣʴʧʪʫʨʳ, ʦʩʪʘʚʰʠʝʩʷ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝ-

ʙʦʤ ʣʠʰʴ ʢʦʧʠʠ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. https://docplayer.ru/63070487-Afiny-

istochnik-krass56-ru-materialy-votpusk-ru.html 

2. https://vk.com/@pegas_touristik72-afiny-

greciya 

3. http://mir-grekov.ru/travel/place-

10992/propilei.htm 
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Abstract 

Ecological and breeding study of the source material, hybridization, selection of promising and other sam-

ples, their testing and creation of high-quality, productive and adapted new varieties of oilseed safflower suitable 

for bogara. In practice, the selection of field crops: spring terms are more acceptable in the conditions of southern 

Kazakhstan. Sustainable production of safflower seeds is especially important here, as the contribution to it in 

steppe farms compared to farms in other zones is greater. 
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Oilseeds have a wide range of uses ï in human nu-

trition, in feeding farm animals, in industry and con-

struction, in medicine and perfumery. They are an im-

portant source of high-grade protein contained in the 

cake and meal obtained during the technological pro-

cessing of seeds for oil. 

In recent years, the Republic of Kazakhstan has 

taken a course to saturate the market with vegetable ed-

ible oil and production by expanding the acreage and 

increasing the productivity of oilseeds. Oilseeds (sun-

flower, soybean, safflower, rape, mustard, flax, etc.) 

differ significantly in the demand for heat, water con-

sumption, reaction to the photoperiod. Among them, 

safflower is the most drought-resistant crop [1]. 

Safflower is one of the promising oilseeds in Ka-

zakhstan. Its seeds contain up to 37% of semi-drying 

oil, which in its taste is not inferior to sunflower. The 

fatty acid composition of safflower oil includes up to 

90% linoleic acid, which is indispensable. And since it 

is not formed in the body, it should come with food. 

Unsaturated fatty acids affect the healthy metabolism 

of cholesterol in the human body, so it is necessary to 

eat food with a high content of these acids. The best 

source for this is safflower oil. 

According to the research of the Kazakh Academy 

of nutrition safflower oil contains 76-82% of fatty pol-

yunsaturated acid ï linoleic, called vitamin F. the Pecu-

liarity of this acid is that it is not synthesized in the 

body, and can only come from food[2]. Linoleic acid 

plays an important role in the immune process, pro-

motes the excretion of cholesterol, translating it into 

easily soluble compounds, increases resistance to vi-

ruses and bacteria, chronic liver diseases and arthritis. 

Not a complete list of the positive properties of saf-

flower oil convinces of the need for appropriate adjust-

ment of the diet in the direction of increasing safflower 

oil. 

Among oilseeds ï safflower drought-heat re-

sistance, cold resistance in the initial phases of growth 

and development, resistance to pests is tolerant. Ease of 

cultivation technology, not osypaemost seeds at permut 

during cleaning, stretch of time of sowing and low 

seeding rate was very suitable in the transition to a mar-

ket economy[3]. 

In recent years, there has been a sharp increase in 

the acreage under safflower in countries where previ-

ously safflower occupied small areas. This is due to the 

biological characteristics of culture. Safflower is con-

sidered one of the drought-resistant crops, and very of-

ten in areas with arid climate in crop rotations is a good 

precursor to cereals. The creation of higher yielding va-

rieties of oil crops and their introduction into produc-

tion strengthen the competitive position of farmers in 

increasing the production of vegetable oil for the do-

mestic market needs, and improved stern base of live-

stock [4]. 

With the zoning of a new variety of safflower 

"Nurlan", "Akmay", these problems were easily solved: 

the yield increased to 16 kg / ha, oil content to 38.1 % 

and labor productivity in harvesting, seed cleaning and 

oil harvesting. Therefore, the creation of new varieties 

of high-oil safflower resistant to extreme climatic con-

ditions during its cultivation is very important. 

Ecological variety testing (ESI) the final stage of 

the selection process and its task assessment of promis-

ing varieties of original selection with the best of other 

institutions on the main economic and valuable features 

before transferring them to the state variety testing. At 

the same time, varieties combining productivity and 
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stability in the measured ecological conditions of veg-

etation are selected. The location of ecological variety 

testing reflects the nature of climatic variability in the 

region to the greatest extent, solves the problem of eco-

logical certification of the variety and realizes the ad-

aptation of the variety in ontogenesis [5]. Sustainable 

production of safflower seeds is especially important 

here, as the contribution to it in steppe farms compared 

to farms in other zones is greater. 

When Kazakhstan joins the WTO, it is necessary 

to create competitive-capable commercial varieties 

with different purposes of use, adaptation to cultivation 

in dry hot conditions, immunity, productivity 

Given the biological (genetic) resistance of the 

safflower plant in the initial phases of growth and de-

velopment to low ambient temperatures, in the South, 

South-East and Western regions of the Republic, spring 

sowing of field crops gives a higher yield: therefore, 

one of the directions of selection and seed work on 

oilseed safflower will be the creation of varieties by the 

spring sowing period[6]. 

The creation of varieties of oilseed safflower suit-

able for autumn-winter (winter) terms of sowing is a 

scientific novelty. In practice, the selection of field 

crops, varieties suitable for autumn-winter terms and 

spring terms are more acceptable in the often dry au-

tumn of southern Kazakhstan. 

The purpose of research: selection study of the 

source material, hybridization, selection of promising 

and other samples of their testing and the creation of 

high-quality, productive and adapted new varieties of 

oilseed safflower. 

Research objectives: Evaluation of 25 promising 

varieties and varieties of safflower on the breeding 

value to identify genotypes with a complex of econom-

ically valuable features; 

The choice of research direction is ecological and 

breeding study of the source material, hybridization, se-

lection of promising and other samples of their testing 

and creation of high-quality, productive and adapted 

new varieties of oilseed safflower suitable for bogara. 

In practice, the selection of field crops: spring terms are 

more acceptable in the conditions of southern Kazakh-

stan. 

Material for research-collection samples, hybrids, 

breeding lines, varieties and numbers of safflower. The 

main method of work is environmental testing, selec-

tion and inter-port hybridization. The principle of hy-

bridization of geographically distant forms with local 

varieties with the subsequent individual or group selec-

tion of more valuable lines of hybrid population is 

widely applied. 

Research methodology: the Nursery of the first 

year of study is grown in the most optimal conditions. 

Individual selection is carried out in the second ï fourth 

years of study. The selected plants are labeled directly 

in the field before harvesting, according to important 

biological and economically valuable characteristics: 

precocity, drought-heat resistance, productivity, re-

sistance to diseases, pests, etc. the Friendship of flow-

ering ï simultaneous flowering of 3-4 boxes no later 

than 2 days after flowering of the Central box. 

Glazomernaya (visual) assessment of productivity: 

high-yield ï at least 15 boxes of large size (diameter of 

the basket 3 and more cm) or 18 boxes of medium size 

(diameter of the baskets about 2 cm) in the laboratory 

and field conditions on the size of the baskets for 60 

seeds, average size of at least 40 seeds. Absence of dis-

eases and pests in the flowering phase. Flower color is 

preferably red. 

For the structural analysis of the breeding nursery 

selected individual plants, which take into account the 

number of boxes. Basket diameter (cm) number of 

seeds per basket seed size. For senior nurseries, 10 

plants are taken and an analysis is carried out on all 

seeds ï huskiness is carried out manually. 

Seeding on non-irrigated areas is carried out on the 

black pair. Nursery source material, hybrids 10 m2 

standard grade "Nurlan" precocity, sown through 10 

plots. Row spacing 30 cm seeding rate 300 PCs. germi-

nating seeds per hectare Harvesting combine except 

manual crops "Hege 125" and "Sampo 130". Breeding 

kennels are cleaned manually, threshing on the thresh-

ing machines, the cleaning manually. 

The results of the research: Phenological assess-

ment. Sowing of 25 varieties and hybrids of safflower, 

domestic and foreign selection was carried out at the 

ecological nursery in bogar. Sowing of the nursery was 

carried out with a seeder SSFC-7, the size of the plot is 

10 m2 in 4 repetitions. ESI sowing was carried out on 

March 31, shoots were received on April 11. In the hy-

brid nursery was laid-25 samples were also allocated 10 

samples obtained by exchange from Uzniir (g. Tash-

kent) - this collection serves as a comparative source 

for the further development of breeding research and 

the creation of new varieties that would combine good 

quality with high yields. 

Adaptation of foreign highly productive varieties 

and hybrids. As a result of phenological observations 

were identified in the phase of stemming 6 numbers 

ahead of the standard for 1-2 days. In the budding 

phase, 3 rooms were 2-3 days ahead of the standard. On 

precocity were allocated 3 numbers ˉ BJ-1301, P-1-

24, LC-80 were ahead of the standard for 2-3 days. The 

standard variety Nurlan entered the phase of mass flow-

ering on June 15. The harvest was made on July 12. An 

inventory was drawn up of the crop. 

Table 1. 

Scope of work on the ecological nursery of safflower 2018 

Culture Nurseries 

Quantity, pcs 
Number of repe-

titions 

The number of 

plots, pcs 

The size of 1 plot of 

land m sq 
sched-

uled 

actu-

ally 

1 2 3 4 5 6 7 

Saf-

flower 

environ-

mental 
25 25 4 100 10 

Total     100 0,1 hectare 
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Yield of varieties and hybrids: 17 foreign numbers 

and samples distinguished themselves in the ecological 

nursery. A field assessment on a 5-point scale for dis-

ease resistance was carried out. Hybridization (10 com-

binations) by incucht and 10 self-pollinating combina-

tions. Stress resistance (drought resistance, seed shed-

ding) in 150 lines and numbers in field hospitals were 

determined. The yield of the standard variety Nurlan in 

this nursery averaged 8.9 C / ha Numbers K-311, K-

493, K-179, K-254, LC-67, LC-38 exceeded the stand-

ard by 0.2-3.1 C / ha or 2.2-34.8%. 
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DIAGNOSTICS OF ACUTE HEPATITIS IN DOGS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ ʫ ʩʦʙʘʢ ʩ ʧʦʤʦʱʴʶ 

ʩʙʦʨʘ ʘʥʘʤʥʝʟʘ, ʦʙʱʝʛʦ ʦʩʤʦʪʨʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʇʨʠʚʝʜʝʥʳ ʦʪʢʣʦʥʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʩʪʘʚʠʪʩʷ ʜʠʘʛʥʦʟ ï ʦʩʪʨʳʡ ʛʝʧʘʪʠʪ.  

Abstract 

The article discusses methods for the comprehensive diagnosis of acute hepatitis in dogs by collecting anam-

nesis, a general examination, ultrasound, radiographic and serological studies. Deviations are given according 

to the indicators on the basis of which the diagnosis of acute hepatitis is made. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʛʝʧʘʪʠʪ, ʦʩʪʨʳʡ ʛʝʧʘʪʠʪ ʫ ʩʦʙʘʢ, ʜʠʘʛʥʦʩʪʠʢʘ ʛʝʧʘʪʠʪʘ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʧʨʠ 

ʛʝʧʘʪʠʪʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠ ʛʝʧʘʪʠʪʝ. 

Key words: hepatitis, acute hepatitis in dogs, diagnosis of hepatitis, radiography for hepatitis, ultrasound for 

hepatitis. 

 

ʇʨʦʙʣʝʤʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʪʨʳʤ ʛʝʧʘʪʠʪʦʤ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʛʦʨʦʜʝ ʂʨʘʩʥʦʜʘʨʝ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʩʦʙʘʢ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʩʪʴʶ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ. 

ʉʝʨʴʝʟʥʳ ʦʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦ-

ʛʠʠ, ʪʘʢ ʢʘʢ ʦʩʪʨʳʡ ʛʝʧʘʪʠʪ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ 

ʭʨʦʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ, ʯʪʦ ʦʯʝʥʴ ʩʝ-

ʨʴʝʟʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ 

ʠ ʩʠʩʪʝʤ 

ɺʩʝ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʣʫʯʰʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘ-

ʜʠʷʭ, ʯʪʦʙʳ ʧʨʝʜʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʨʘ-

ʧʝʚʪʠʯʝʩʢʠʝ ʤʝʨʳ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʛʝʧʘʪʠʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤ-

ʧʣʝʢʩʥʦ. ɺʥʘʯʘʣʝ ʫʯʠʪʳʚʘʶʪʩʷ ʜʘʥʥʳʝ ʘʥʘʤʥʝʟʘ ʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ. ʆʙʳʯʥʦ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠ-

ʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ ʥʝʩʧʝʮʠʬʠʯʥʳ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ɼʠʘʛʥʦʟ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʠʦʭʠ-

ʤʠʯʝʩʢʠʤʠ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʵʭʦʛʨʘʬʠʯʝ-

ʩʢʠʤ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʧʨʠʙʝʛʘʶʪ ʢ ʣʘʧʘʨʦʩʢʦʧʠʠ ʠ ʙʠʦʧʩʠʠ ʧʝʯʝʥʠ 

ʇʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʞʠʟʥʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫ-

ʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʧʦʨʦʜʘ ʠ ʚʦʟ-

ʨʘʩʪ ʞʠʚʦʪʥʦʛʦ, ʧʨʦʚʝʜʝʥʥʳʝ ʚʘʢʮʠʥʘʮʠʠ (ʠʥʬʝʢ-

ʮʠʦʥʥʳʡ ʛʝʧʘʪʠʪ ʩʦʙʘʢ, ʯʫʤʘ, ʣʝʧʪʦʩʧʠʨʦʟ), ʢʦʥ-

ʪʘʢʪʳ ʩ ʜʨʫʛʠʤʠ ʜʦʤʘʰʥʠʤʠ ʞʠʚʦʪʥʳʤʠ ʠʣʠ 

ʛʨʳʟʫʥʘʤʠ (ʣʝʧʪʦʩʧʠʨʦʟ, ʛʝʣʴʤʠʥʪʦʟʳ), ʪʠʧ ʢʦʨʤ-

ʣʝʥʠʷ ʠ ʩʦʩʪʘʚ ʨʘʮʠʦʥʘ (ʘʣʣʝʨʛʠʷ, ʧʠʱʝʚʳʝ ʜʠʩʙʘ-

ʣʘʥʩʳ), ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʜʠʢʘʤʝʥʪʳ (ʛʣʶʢʦʢʦʨʪʠ-

ʢʦʠʜʳ, ʛʘʣʦʪʘʥ, ʬʝʥʠʪʦʠʥ, ʧʨʠʤʠʜʦʥ). 

ɸʥʘʤʥʝʟ ʙʦʣʝʟʥʠ ʜʘʝʪ ʦʪʚʝʪʳ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʚʦʧʨʦʩʳ: ʚʨʝʤʷ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ, ʪʝ-

ʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ (ʧʦʩʪʝʧʝʥʥʦʝ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦ-

ʷʥʠʷ, ʪʝʯʝʥʠʝ ʩʦ ʩʧʦʥʪʘʥʥʳʤʠ ʨʝʤʠʩʩʠʷʤʠ), ʠʟʤʝ-

ʥʝʥʠʷ ʢʘʣʦʚʳʭ ʤʘʩʩ ʠ ʤʦʯʠ, ʜʠʥʘʤʠʢʘ ʢʦʥʜʠʮʠʠ 

ʞʠʚʦʪʥʦʛʦ, ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʞʠʚʦʪʘ, ʠʟʤʝʥʝʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ (ʚʦʟʙʫʞʜʝ-

ʥʠʝ, ʜʝʧʨʝʩʩʠʷ). 

ʇʨʠ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʥʝʰʥʠʡ ʚʠʜ ʞʠʚʦʪʥʦʛʦ: ʧʦ-

ʣʦʞʝʥʠʝ ʪʝʣʘ ʞʠʚʦʪʥʦʛʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʥʩʪʠʪʫ-

ʮʠʷ, ʫʧʠʪʘʥʥʦʩʪʴ, ʪʝʣʦʩʣʦʞʝʥʠʝ, ʪʝʤʧʝʨʘʤʝʥʪ 

(ʥʨʘʚ). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʶʪ ʥʘ: ʥʘʣʠʯʠʝ ʠʢʪʝʨʠʯʥʦʩʪʠ, 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʛʝʤʦʨʨʘʛʠʷʤ. 

ʇʨʠ ʧʘʣʴʧʘʮʠʠ ʧʝʯʝʥʠ ʙʦʣʴʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʦʪ-

ʤʝʯʘʶʪ: ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʫʚʝʣʠʯʝʥʠʝ ʟʘʜʥʠʭ ʛʨʘʥʠʮ 

ʦʨʛʘʥʘ, ʦʪʝʢʠ ʠ ʘʩʮʠʪʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʤʥʝʟʘ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʚʳʷʚ-

ʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʪʢʣʦʥʝʥʠʷ: ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ 
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ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ (ʉʆʕ). ʋ ʩʦʙʘʢ ʉʆʕ ʯʝʨʝʟ 

ʯʘʩ ʨʘʚʥʦ ï 0,0-3,5 ʤʤ; ʣʝʡʢʦʧʝʥʠʶ ï ʥʦʨʤʘ 8,5-

10,5ῒ109 /ʣ; ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʶ ï ʥʦʨʤʘ 250-550 

ʪʳʩ./ʤʤ; ʘʥʝʤʠʶ ʤʘʢʨʦʮʠʪʘʨʥʫʶ, ʤʠʢʨʦʮʠʪʘʨʥʫʶ 

ʠʣʠ ʛʝʤʦʣʠʪʠʯʝʩʢʫʶ (ʚ ʥʦʨʤʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦ-

ʙʠʥʘ ʚ ʢʨʦʚʠ 11,0-17,0 ʛ/ʣ); ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ ʛʝ-

ʤʘʪʦʢʨʠʪʘ ï ʥʦʨʤʘ 42,0-47,5 %; ʠʟʤʝʥʝʥʠʝ ʚʷʟʢʦʩʪʠ 

ʢʨʦʚʠ ï ʥʦʨʤʘ 4,7-5,5 ʦʪʥ. ʝʜ. 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʧʨʠ ʦʩʪʨʦʤ ʛʝʧʘ-

ʪʠʪʝ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʆʙʱʠʡ ʙʝʣʦʢ. ɸʣʴʙʫʤʠʥ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʢʣʝʪ-

ʢʘʤʠ ʧʝʯʝʥʠ. ɽʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʛʝ-

ʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦ-

ʢʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʧʝʯʝʥʠ ʠ ʜʣʠʪʝʣʴ-

ʥʳʤ ʧʝʨʠʦʜʦʤ ʧʦʣʫʨʘʩʧʘʜʘ ʘʣʴʙʫʤʠʥʘ, ʜʘʥʥʳʡ 

ʪʝʩʪ ʠʤʝʝʪ ʩʣʘʙʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ.  

ʉʦʜʝʨʞʘʥʠʝ ʤʦʯʝʚʠʥʳ/ʘʤʤʠʘʢʘ. ɸʤʤʠʘʢ ï 

ʦʯʝʥʴ ʪʦʢʩʠʯʥʦʝ ʚʝʱʝʩʪʚʦ. ɺ ʧʝʯʝʥʠ ʦʥ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʦʯʝʚʠʥʫ. ɺ ʥʦʨʤʝ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʤʤʠʘʢʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʥʠʞʝ 60 

ʤʢʤʦʣʴ/ʣ, ʥʦ ʦʥʘ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʛʝʧʘʪʦʮʝʣ-

ʣʶʣʷʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ɻʣʶʢʦʟʘ. ʇʨʠ ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ ʥʘʨʫʰʘʝʪʩʷ 

ʦʙʤʝʥ ʫʛʣʝʚʦʜʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤ 

ʫʨʦʚʥʝʤ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ʋ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʨʝ-

ʛʠʩʪʨʠʨʫʝʪʩʷ ʛʠʧʦʛʣʠʢʝʤʠʷ ʥʘʪʦʱʘʢ ʠ ʛʠʧʝʨʛʣʠʢʝ-

ʤʠʷ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʠʱʠ. 

ɹʠʣʠʨʫʙʠʥ ʠ ʞʝʣʯʥʳʝ ʢʠʩʣʦʪʳ. ɹʠʣʠʨʫʙʠʥ ʦʙ-

ʨʘʟʫʝʪʩʷ ʧʨʠ ʨʘʩʧʘʜʝ ʵʨʠʪʨʦʮʠʪʦʚ. ʆʥ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʟʜʦʨʦʚʳʭ ʩʦʙʘʢ 

(ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʛʦ ʥʠʞʝ 5 ʤʢʤʦʣʴ/ʣ). ʉʦʜʝʨʞʘʥʠʝ 

ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʥʝʧʝʯʝʥʦʯʥʳʭ ʥʘʨʫʰʝʥʠʷʭ. 

ɾʝʣʯʥʳʝ ʢʠʩʣʦʪʳ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʢʘʪʘʙʦ-

ʣʠʟʤʝ ʭʦʣʝʩʪʝʨʠʥʘ. ʆʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ 

ʚ ʧʣʘʟʤʝ ʟʜʦʨʦʚʳʭ ʩʦʙʘʢ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʪʦ-

ʱʘʢ, ʚ ʥʦʨʤʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʞʝ 2 ʤʢʤʦʣʴ/ʣ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ ʚ ʧʣʘʟʤʝ ʚʦʟʨʘʩʪʘʝʪ 

ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʝʯʝʥʠ [1]. 

ʌʝʨʤʝʥʪʳ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ (ɸʣɸʊ, ɸʩɸʊ, ʱʝʣʦʯ-

ʥʘʷ ʬʦʩʬʘʪʘʟʘ ʑʌ, ʃɼɻ, ɔ-ɻʊ). ʆʨʛʘʥʦʩʧʝʮʠʬʠʯʝ-

ʩʢʠʝ ʵʥʟʠʤʳ ʛʝʧʘʪʦʮʠʪʦʚ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʧʨʠ ʧʦ-

ʚʨʝʞʜʝʥʠʠ ʠʣʠ ʧʦʣʥʦʡ ʜʝʩʪʨʫʢʮʠʠ ʢʣʝʪʦʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʧʝʯʝʥʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʤʠʥʦʪʨʘʥʩʬʝ-

ʨʘʟ - ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʣɸʊ) ʠ ʘʩʧʘʨʪʘʪʘ-

ʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʩɸʊ). 

ɸʣɸʊ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʠ, 

ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʚ ʤʳʰʝʯʥʳʭ ʢʣʝʪʢʘʭ. ʇʦʢʘʟʘ-

ʪʝʣʴ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸʣɸʊ ʫ ʟʜʦʨʦʚʦʡ 

ʩʦʙʘʢʠ ʠʟʤʝʥʷʝʪʩʷ, ʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʦʥ ʥʠʞʝ 100 

ʄɽ/ʣ. ʇʨʠ ʮʠʪʦʣʠʟʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʥʥʝʝ ʠ ʚʳʨʘ-

ʞʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʂʦʛʜʘ ʮʠʪʦ-

ʣʠʟ ʧʨʝʨʳʚʘʝʪʩʷ, ʚʦʟʚʨʘʪ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢ 

ʥʦʨʤʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 15 ʩʫʪʦʢ. 

ɸʩɸʊ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʣʝʪʢʘʭ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ, 

ʧʨʠʯʝʤ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ɸʩɸʊ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʚ ʧʝʯʝʥʠ, ʚ ʩʝʨʜʝʯʥʦʡ ʠ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘ-

ʪʫʨʝ, ʚ ʧʦʯʢʘʭ. ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʠʪʦʭʦʥʜʨʠ-

ʘʣʴʥʳʡ ʬʝʨʤʝʥʪ. ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɸʩɸʊ 

ʩʚʳʰʝ 40 ʄɽ/ʣ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʨʘʞʝʥʠʠ ʧʝ-

ʯʝʥʠ ʪʦʣʴʢʦ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʜʲʝʤʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ɸʣɸʊ. 

ɸʢʪʠʚʥʦʩʪʴ ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʧʦ-

ʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ ʧʝʯʝʥʠ, ʚʳʟʚʘʥʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥ-

ʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠ ʛʝʧʘʪʦʪʦʢʩʠʯʥʳʤʠ ʚʝʱʝ-

ʩʪʚʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ 

ʨʘʟʣʠʯʥʳʭ ʠʥʬʝʢʮʠʷʭ. ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʚ 7-10 ʨʘʟ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʪʨʦʝ ʧʦ-

ʨʘʞʝʥʠʝ ʧʝʯʝʥʦʯʥʦʡ ʧʘʨʝʥʭʠʤʳ. 

ɼʝ ʈʠʪʠʩʦʤ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ɸʩɸʊ/ɸʣɸʊ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʪʷʞʝʩʪʠ ʧʦʨʘ-

ʞʝʥʠʷ ʧʝʯʝʥʠ (ʚ ʥʦʨʤʝ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ 

1,33). ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ɸʩɸʊ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʦʩʪʨʦʤ ʛʝʧʘʪʠʪʝ, ʮʠʨʨʦʟʘʭ ʠ ʦʧʫ-

ʭʦʣʷʭ ʧʝʯʝʥʠ. ʇʨʠ ʠʥʬʝʢʮʠʦʥʥʦʤ ʛʝʧʘʪʠʪʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʜʝ ʈʠʪʠʩʘ ʥʠʞʝ ʝʜʠʥʠʮʳ, ʪʘʢ ʢʘʢ ʧʨʝʦʙʣʘ-

ʜʘʝʪ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸʣɸʊ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʝʜʝʣʷʪʴ ʫʨʦʚʝʥʴ ʱʝʣʦʯʥʦʡ ʬʦʩ-

ʬʘʪʘʟʳ (ʑʌ). ʂʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʑʌ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʭʦʣʝʩʪʘʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʝʩʧʝʮʠʬʠʯʝʥ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ʑʌ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʝʯʝʥʠ, ʥʦ ʠ ʚ ʢʦʩʪ-

ʥʦʡ ʪʢʘʥʠ, ʢʠʰʝʯʥʠʢʝ ʠ ʧʣʘʮʝʥʪʝ. 

ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ (ʃɼɻ) ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʝʨ-

ʜʝʯʥʦʡ ʠ ʩʢʝʣʝʪʥʦʡ ʤʳʰʮʘʭ, ʚ ʧʝʯʝʥʠ, ʣʝʛʢʠʭ ʠ 

ʢʣʝʪʢʘʭ ʢʨʦʚʠ. ʇʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʃɼɻ ʙʦʣʝʝ 

ʪʠʧʠʯʥʦ ʜʣʷ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʤʝ-

ʥʝʝ ï ʜʣʷ ʭʦʣʝʩʪʘʪʠʯʝʩʢʠʭ [3]. 

ʇʨʠ ʦʩʪʨʦʤ ʛʝʧʘʪʠʪʝ ʚ ʢʨʦʚʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: ʧʦʚʳʰʘʝʪʩʷ ʚ ʢʨʦʚʠ ʢʦʣʠ-

ʯʝʩʪʚʦ ʦʙʱʝʛʦ ʠ ʧʨʷʤʦʛʦ ʙʠʣʠʨʫʙʠʥʘ ʘʢʪʠʚʥʦʩʪʴ 

ɸʣɸʪ, ɸʩɸʪ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʤʤʠʘʢʘ, ʭʦʣʝʩʪʝʨʠʥʘ, 

ʃɼɻ, ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʛʣʦʙʫʣʠʥʦʚ ʠ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨ-

ʞʘʥʠʝ ʘʣʴʙʫʤʠʥʘ [2]. 

ɸʥʘʣʠʟ ʤʦʯʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʦʯʠ ʧʨʦʚʦʜʷʪ ʥʘ 

ʥʘʣʠʯʠʝ ʫʨʦʙʠʣʠʥʘ ʠ ʙʠʣʠʨʫʙʠʥʘ. ʇʨʠ ʠʥʪʝʨʧʨʝʪʘ-

ʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʤʦʯʠ. ʋ ʩʦʙʘʢ ʦʙʥʘʨʫʞʝ-

ʥʠʝ ʩʣʝʜʦʚ ʙʠʣʠʨʫʙʠʥʘ ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʤʦʯʠ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʥʦʨʤʝ, ʝʱʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ. 

ʄʦʯʘ ʧʨʠ ʦʩʪʨʦʤ ʛʝʧʘʪʠʪʝ ʪʝʤʥʦʛʦ ʮʚʝʪʘ 

ʚʩʣʝʜʩʪʚʠʝ ʚʳʜʝʣʝʥʠʷ ʧʦʯʢʘʤʠ ʙʠʣʠʨʫʙʠʥʘ ʠ ʫʨʦ-

ʙʠʣʠʥʦʛʝʥʦʚ [4]. 

ʉʝʨʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠʥʬʝʢ-

ʮʠʦʥʥʦʡ ʵʪʠʦʣʦʛʠʠ: ʣʝʧʪʦʩʧʠʨʦʟ, ʚʠʨʫʩʥʳʡ ʛʝʧʘ-

ʪʠʪ. 

ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ. ʆʜʥʠʤ ʠʟ ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ ʷʚʣʷʝʪʩʷ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʠ-

ʟʫʘʣʠʟʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʝʯʝʥʠ ʠ ʩʝʣʝ-

ʟʝʥʢʠ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʀʥʬʦʨʤʘʪʠʚ-

ʥʦʩʪʴ ʋɿʀ-ʜʠʘʛʥʦʩʪʠʢʠ ʦʯʝʥʴ ʚʳʩʦʢʘ, ʠ ʧʦʵʪʦʤʫ 

ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʧʦʩʪʘ-

ʥʦʚʢʝ ʪʦʯʥʦʛʦ ʜʠʘʛʥʦʟʘ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʭʦʜʘ ʧʦʩʣʝ-

ʜʫʶʱʝʛʦ ʣʝʯʝʥʠʷ. 

ɺ ʧʘʨʝʥʭʠʤʝ ʦʨʛʘʥʘ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʢʘʨʪʠʥʳ, ʧʨʠ ʢʦʪʦʨʳʭ 
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ʯʘʱʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ: ʫʚʝʣʠʯʝʥʠʝ ʧʝʯʝʥʠ ʚ 

ʨʘʟʤʝʨʘʭ, ʧʨʠ ʵʪʦʤ ʬʦʨʤʘ ʝʝ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʢʦʥ-

ʪʫʨʳ ʨʦʚʥʳʝ, ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʳʝ. ʉʪʨʫʢʪʫʨʘ ʦʨʛʘʥʘ 

ʥʝʦʜʥʦʨʦʜʥʘʷ, ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʵʭʦʛʝʥʥʦʩʪʠ ʧʘ-

ʨʝʥʭʠʤʳ ʦʨʛʘʥʘ, ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʤʧʪʦʤ - 

çʟʚʝʟʜʥʦʝ ʥʝʙʦè, ʛʜʝ ʥʘ ʵʢʨʘʥʝ ʵʭʦʪʦʤʦʩʢʦʧʘ ʚʠʟʫ-

ʘʣʠʟʠʨʫʝʪʩʷ ʪʝʤʥʘʷ ʧʝʯʝʥʴ, ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʫʥʢʘ ʟʘ ʩʯʝʪ 

ʫʪʦʣʱʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʭʦʛʝʥʥʦʩʪʠ ʩʪʝʥʦʢ ʚʝʪʦ-

ʯʝʢ ʚʦʨʦʪʥʦʡ ʚʝʥʳ, ʧʦʚʳʰʝʥʠʝ ʵʭʦʛʝʥʥʦʩʪʠ ʦʢʦʣʦ-

ʩʦʩʫʜʠʩʪʦʡ ʪʢʘʥʠ. ʉʦʩʫʜʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʧʣʦʪʴ 

ʜʦ ʢʘʧʩʫʣʳ ʧʝʯʝʥʠ. ɿʚʫʢʦʧʨʦʚʦʜʠʤʦʩʪʴ ʪʢʘʥʠ ʧʦ-

ʚʳʰʝʥʘ [5]. 

ʃʘʧʘʨʦʩʢʦʧʠʷ. ʇʨʠʤʝʥʷʶʪ ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʤʝʪʦʜʦʤ 

ʣʘʧʘʨʦʩʢʦʧʠʠ. ʈʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢʠ, ʚʳʷʚʣʝʥʠʝ ʧʦ-

ʢʘʟʘʥʠʡ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘʛʥʦ-

ʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʘʧʘʨʦʩʢʦʧʠʠ ʚ ʚʝʪʝʨʠʥʘ-

ʨʠʠ ʨʘʟʨʘʙʦʪʘʣ ʚ 1962 ʛʦʜʫ ɹ. ɺ. ʋʰʘ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʝʯʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʨʘʟ-

ʤʝʨ, ʮʚʝʪ, ʦʜʥʦʨʦʜʥʦʩʪʴ ʦʢʨʘʩʢʠ, ʢʦʥʩʠʩʪʝʥʮʠʶ, 

ʥʘʣʠʯʠʝ ʠʟʤʝʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʬʦʨʤʫ, ʨʘʟʤʝʨ, ʮʚʝʪ ʠ 

ʭʘʨʘʢʪʝʨ ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʫʥʢʘ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. 

ʄʝʪʦʜ ʣʘʧʘʨʦʩʢʦʧʠʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʭʘ-

ʨʘʢʪʝʨ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ. 

ɹʠʦʧʩʠʷ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʚʟʷʪʴ ʦʙʨʘ-

ʟʝʮ ʪʢʘʥʠ ʧʝʯʝʥʠ ʠʣʠ ʢʣʝʪʦʢ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʠ 

ʮʠʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺ ʚʝʪʝʨʠʥʘʨʠʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʠʢ ʧʨʦʚʝʜʝʥʠʷ ʙʠʦʧʩʠʠ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦ-

ʚʘʪʴ ʟʥʘʥʠʷ ʦ ʤʝʪʦʜʘʭ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʨʦʛʦ ʛʝʧʘ-

ʪʠʪʘ ʫ ʩʦʙʘʢ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʫʯʘʝʚ ʧʝʨʝʭʦʜʘ ʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ ʚ ʭʨʦʥʠʯʝʩʢʠʡ. 
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EPIZOOTOLOGICAL MONITORING AND THERAPEUTIC AND  PREVENTIVE MEASURES FOR 

NODULAR DERMATITIS IN THE KRASNODAR REGION  

 

Abstract 
Nodular dermatitis of cattle refers to emergent, transboundary, viral infectious diseases. Outbreaks of nodu-

lar dermatitis in cattle in various countries significantly affect their economies.  

The article presents the results of epizootological monitoring of nodular dermatitis of cattle in the Krasnodar 

region. An outbreak of nodular dermatitis in cattle in the Krasnodar region was registered in may 2016 in 5 

livestock farms. The infection was introduced from the territory of neighboring regions, in particular, during this 

period, outbreaks of the disease were established in the Republic of Dagestan. Acute, severe and atypical forms 

of nodular dermatitis of cattle were observed in farms. 

Measures were taken to prevent and prevent the spread of nodular dermatitis of cattle in the Krasnodar 

region. Disinfection, disinsection and deratization were carried out in the unfavorable foci.  

 

Key words: nodular dermatitis, cattle, epizootological monitoring, emergent, transboundary, viral, infectious 

diseases. 

 

Nodular dermatitis (cutaneous tubercle, nodular 

eczema and nodular dermatitis, Dermatitis nodulares 

Lumpyskin disease) is a highly contagious, emergent, 

cross-border infectious disease of cattle. The disease is 

manifested by a persistent fever, weight loss, and 

lymph system, edema of the subcutaneous tissue and 

internal organs, the formation of tubercles in the skin 

and internal organs, conjunctivitis and lesions of the 

mucous membranes of the respiratory and of the diges-

tive and respiratory systems. In recent years, nodular 

dermatitis of cattle is a new problem for agriculture in 

our country. 

The cause of nodular dermatitis in cattle is a DNA-

containing sheath virus belonging to the Neethling 

https://doi.org/10.24411/2520-6990-2019-11019
https://doi.org/10.24411/2520-6990-2019-11019


ζColloquium - journal Ȼ#2 7(51),2019 / VETERINARY SCIENCES 41 

group, genus Capripoxvirus, family Poxviridae. Neeth-

ling group virus is a prototypical causative agent of 

nodular dermatitis, which has antigenic affinity with 

sheep pox virus. The scientific literature describes two 

other groups of viruses (Allerton and BLD), which 

were previously considered pathogens of tubercle. Sub-

sequently, it was proved that Allerton and BLD viruses 

are not the true causative agents of nodular dermatitis. 

In morphology, the virions of the Neethling virus are 

identical to the sheep pox virus, round in shape with a 

double shell and a dense core. The size of virions is 

320-260 nm. Highly productive pedigree animals are 

most susceptible to nodular dermatitis, less malignant 

forms of tubercle are observed in unclean cows. The 

disease is manifested by inflammatory processes of the 

skin and subcutaneous tissue, conjunctivitis, inflamma-

tion of the mucous membranes of the genitals, mouth 

and nose. The disease is accompanied by a sharp de-

crease in milk secretion, infertility and exhaustion. For 

the first time nodular dermatitis was observed in 1929 

in Northern Rhodesia, clinical symptoms were de-

scribed in 1931 (R. Mac Donald). Subsequently, it was 

recorded in most countries of South Africa, in 1954 in 

Madagascar. According to many researchers, over the 

past decade, nodular dermatitis has been detected in 

many countries of the African continent, has been reg-

istered in a number of North-Western States of India, 

as well as in southern and Eastern Africa, Europe (Ro-

mania, Hungary, Germany), Asia and Australia. In 

Russia, before this case, nodular dermatitis has never 

been registered.  

In this disease, the mortality rate is from 4 to 95%. 

According to many researchers, the economic damage 

is significant, as reduced milk and meat productivity, 

the quality of raw leather, violated sexual cycles in 

cows, bulls develop temporary sexual sterility. In India, 

it causes damage of 50 million rupees annually. 

According to foreign scientists ' messages from 

different countries of Africa and the Middle East the 

first cases were registered in the period from June to 

September 2015 In the Russian Federation according to 

the international epizootic Bureau (OIE) on 29.07.2016 

was 251 flash nodular dermatitis, sore 5344 head of cat-

tle, 130 of whom fell. Therefore, it is necessary to study 

nodular dermatitis, improve diagnosis, prevention and 

veterinary and sanitary measures. 

The purpose of our research was to study the epi-

zootic situation of nodular dermatitis of cattle in the 

Krasnodar region and to develop preventive measures. 

Research methods. The diagnosis was made on 

the basis of the data of epizootological examination, 

clinical examination of sick animals and the results of 

laboratory studies: histological examination, isolation 

of the virus and its identification. The affected areas of 

the skin, mucous membranes or subcutaneous tissue 

were used for the studies. Along with the affected tis-

sues, the discharge from the nose, eyes, and saliva was 

examined. The suspension is investigated by various 

modifications of polymerase chain reaction (PCR). 

Some variants of this method allow not only to identify 

the causative agent of nodular dermatitis, but also to 

differentiate it from related smallpox viruses of sheep 

and goats. The method of restriction endonuclease anal-

ysis allows to differentiate from other capriviruses. 

Electron microscopy is an Express method for detect-

ing the virus and differentiating it from other patho-

gens. For laboratory diagnosis of nodular dermatitis, 

the virus is isolated in cell culture. 

 Research result. Research was carried out on the 

basis of GBU "Kropotkin veterinary laboratory", at the 

Department of Microbiology, epizootology and Virol-

ogy. According to the statistical analysis of the State 

veterinary administration of Krasnodar region studied 

the epizootic situation for nodular dermatitis. As a re-

sult of researches it is established that disease of cattle 

nodular dermatitis for the first time in Krasnodar Krai 

was registered on a dairy complex of CJSC. T. G. 

Shevchenko of Tbilisi district of Krasnodar region 

27.05.2016 The farm contained 2590 heads of cattle 

and 478 sick animals were identified. In the future, the 

disease was established in Gulka-Vichy district at the 

dairy farm No. 4 of the Federal state unitary enterprise 

"Plemzavod Kuban" on July 3, 2016, where 785 heads 

were kept, 147 of them were found sick. Then nodular 

dermatitis of cattle was registered in A. I. Lutsenko's 

herd which is a part of TF No. 2, JSC firm " Agrokom-

pleks im. N. I. Tkachev "enterprise" Labinskoye " La-

binsky district. Subsequently, this disease is established 

in LPH Javaran Krasnodar 25.08.2016 G. and in LPH 

Grigorenko Otradnensky district 29.08.2016  

In the acute course in the initial stage of the dis-

ease, an increase in body temperature to 40 ÁC or more, 

a violation of appetite, lacrimation, serous-mucous dis-

charge from the nasal cavity were detected. Then, after 

48 hours, a nodular rash was detected in the form of a 

raised above the skin, rounded shape, with a diameter 

of 0.2 cm to 5 cm. the Number of nodules was observed 

from several units to many hundreds, which were found 

in all parts of the skin. Regional lymph nodes were 

clearly distinguished. Sick animals quickly lost weight, 

noted a decrease in body weight, and lactating cows de-

creased milk yield due to the occurrence of mastitis. In 

individual animals was noted by neurological disorders 

and the aggressiveness of the animals. Cows have abor-

tions. 

In severe complicated form of nodular dermatitis, 

a prolonged increase in body temperature, lack of ap-

petite, emaciation were revealed. Nodules on the skin 

were found throughout the body, on the outer mucous 

membranes, in some animals, the defeat of the trachea, 

pharynx, the occurrence of pulmonary edema with a fa-

tal outcome from asphyxia or the development of bron-

chopneumonia was found.  

In the subacute course of the disease, no noticeable 

symptoms on the skin were revealed. The disease was 

manifested by short-term fever for 2-5 days and lack of 

appetite. 

An atypical form of nodular dermatitis was ob-

served in newborn calves, which manifested intermit-

tent diarrhea, fever, but without noticeable signs of skin 

lesions. In adult animals was noted by loss of appetite, 

intermittent fever.  

 In disadvantaged farms, there was a sharp de-

crease in milk productivity; loss of live weight of sick 

animals; pregnant cows had abortions and stillborn 
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fruits; skin damage; infertility; death of animals from 

opportunistic microflora and secondary infections; sig-

nificant costs for treatment and veterinary and sanitary 

measures. 

Laboratory studies were carried out in the state 

budgetary institution "Kropotkin veterinary laboratory" 

of Krasnodar region. For the studies, the affected areas 

of the skin, mucous membranes and subcutaneous tis-

sue were used. The prepared suspension was investi-

gated in polymerase chain reaction (PCR). Differenti-

ated from related smallpox viruses of sheep and goats 

by restriction endonuclease analysis.  

To prevent the spread of nodular dermatitis in the 

Krasnodar territory, the veterinary service vaccinated 

all susceptible cattle in the public and private sectors. 

As a result, 532, 529 thousand cattle heads in farms of 

all forms of ownership were vaccinated with a vaccine 

against smallpox of sheep. 634.8 thousand heads were 

treated with repellents. 

In case of an outbreak of nodular dermatitis of cat-

tle, the movement of cattle, transportation of skins in 

disadvantaged areas, transportation of animal products 

is prohibited, patients and suspected of infection of an-

imals are isolated. Corpses are burned or buried in the 

ground. It is forbidden to sell milk, animals with clini-

cal signs are killed. Disinfection, disinsection, deratiza-

tion were carried out in unfavorable foci.  

Conclusion. Thus, epizootological monitoring of 

nodular dermatitis of cattle in the Krasnodar region was 

carried out. It was established that outbreaks of the dis-

ease were registered in the period from may to August 

2016. acute and subacute course, severe and compli-

cated form of nodular dermatitis in cows with the for-

mation of nodules on the skin of the trunk, on the ex-

ternal mucous membranes were Revealed. Atypical 

form in young animals was characterized by intermit-

tent diarrhea, increased body temperature without no-

ticeable skin lesions. For the protection of animals 

against nodular dermatitis was used immunization of 

cattle with a vaccine against sheep pox. In order to pre-

vent the disease, annual vaccination is included in the 

plan of anti-epizootic measures. 
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MONITORING OF CATTLE INFECTIOUS DISEASES IN THE NORTH CAUCASUS REGION  

 

Abstract 

The article presents materials on the study of the spread of infectious diseases in cattle in dairy farms of 

different forms of ownership in the Rostov region and Krasnodar region in the period 2016 to 2018. During the 

studies, 2667798 samples of the patmaterial were taken by laboratory methods and 6469 positive samples of var-

ious infectious agents were found, of which 2178 samples of viral infections and 4291 samples of bacterial infec-

tions were detected. In the Krasnodar region, 32 infectious diseases were isolated in cattle, of which 13 were viral 

infections: leukemia, rabies, adenovirus infectionaroto - and coronovirus infection, infectious rhinotracheitis, 

parainfluenza-3, viral diarrhea, foot-and-mouth disease, nodular dermatitis, respiratory syncytial infection, blue-

tongue, Schmallenberg's disease, and from 19 bacterial infections colibacteriosis was detected, pseudomonosis, 

streptococcosis, campylobacteriosis, salmonellosis, cereal edema, pasteurellosis, infectious enterotoxemia, em-

physematous carbuncle, mycoplasmosis, chlamydia, yersiniosis, brucellosis. In the Rostov region in the period 

from 2014 to 2018, 8 bacterial infections escherichiosis 39,8%, pseudomonosis 7,7%, staphylococcosis 8,7%, 

streptococcosis 1,9%, malignant edema 0,9%, campylobacteriosis 16,0%, tuberculosis 5,8%, chlamydia 34,8% 

and 5 viral infectious rhinotracheitis 23,2%, rabies 20,5%, and parainfluenza-3 12,5%, less adenovirus infection 

7,1% and viral diarrhea 1,7%. 

 

Keywords: adenovirus infection, viral diarrhea, infectious rhinotracheitis, coronovirus infection, leukemia, 

parainfluenza-3, respiratory syncytial infection, rotovirus, FMD, rabies, bluetongue, Schmallenberg's disease, 

nodular dermatitis. 

 

Introduction.  To feed the population of the Rus-

sian Federation with high-quality products of animal 

origin, it is necessary to create optimal conditions for 

maintenance, full feeding, improve animal reproduc-

tion, take care of the safety of livestock and reduce the 

cost of livestock products. In recent years, animal hus-

bandry in our country has been systematically and in-

tensively developing. However, the successful devel-

opment of this industry is hampered by various animal 

diseases, of which the most dangerous are infectious 

diseases. Infectious diseases cause significant eco-

nomic damage to animal husbandry, due to morbidity, 

mortality, reduction of animal products, as well as the 

cost of organizing and conducting medical and preven-

tive measures. In recent years, bacterial and viral dis-

eases in cattle are widespread, which cause various dis-

eases of the gastrointestinal tract and respiratory sys-

tem. The most dangerous are viral diseases, since the 

causative agents of these diseases are viruses that para-

sitize inside the cells and tissues of the infected organ-

ism, where they multiply, destroy the cells of the bio-

logical object and open the gates of infection for the 

bacterial microflora, which is located on the skin, in the 

respiratory and gastrointestinal tract. As a result, these 

animals develop associative infectious diseases, which 

are very difficult and end in the death of animals, if not 

timely diagnosis, treatment and prevention [1, 2, 3, 4].  

One of the important causes of infectious diseases 

is the violation of veterinary and sanitary requirements 

for the content, feeding, care of animals, reducing the 

immunobiological reactivity of the body, which leads 

to a decrease in the growth rate of livestock products 

and the reproductive ability of animals, the death of 

young cattle and significantly affects the further devel-

opment of animal husbandry. According to domestic 

and foreign researchers, infectious rhinotracheitis, 

parainfluenza-3, chlamydia, adeno -, corono - rotovirus 

infections, escherichiosis, streptococcosis, salmonello-

sis and others are registered in cattle in different regions 

of the country. Therefore, it is necessary to study the 

epizootic situation, the spread of infectious diseases, 

which will develop highly effective anti-epizootic 

measures [5, 6, 7, 8, 9, 10, 11].  

The aim of our research was to study the spread of 

infectious diseases in cattle in the Rostov region and 

Krasnodar region. 

Material and methods of research. The work was 

carried out at the Department of Microbiology, epizo-

otology and Virology IN the Kuban state agrarian Uni-

versity named after I. T. Trubilin, in the state budgetary 
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institution (GBU) of Krasnodar region "Kropotkin re-

gional veterinary laboratory", and in the North Cauca-

sus zonal research veterinary Institute-a branch of the 

Federal state budgetary scientific institution "Federal 

Rostov agricultural research center". 

To conduct this study, we used the materials of 

statistical reports in the SBU of Krasnodar region "Kro-

potkin regional veterinary laboratory" and "Rostov vet-

erinary laboratory" obtained from laboratory studies 

and surveys from 2014 to 2018 in dairy cattle in differ-

ent livestock farms of the Rostov region and Krasnodar 

region. For laboratory studies, epizootological, clinical, 

immunological, pathoanatomical, bacteriological 

methods, light and luminescent microscopy, isolation 

of pure culture of the pathogen by sowing on conven-

tional and special nutrient media, identification of the 

pathogen by morphological, tinctorial, biochemical, bi-

ological and serological properties were used. Serolog-

ical studies were performed using polymerase chain re-

action (PCR), enzyme immunoassay (ELISA), mi-

croagglutination reaction (PMA), precipitation reaction 

(RP), diffusion precipitation reaction (RDP), iiu-

nodiffusion reaction (REID), histological reactions. 

Results and discussion. We conducted epizooto-

logical, virological, bacteriological monitoring of in-

fectious diseases in cattle in livestock farms of different 

forms of ownership of the Rostov region and Krasnodar 

region in the period 2014 to 2018. For laboratory stud-

ies, samples of patmaterial (pieces of parenchymal or-

gans, blood, blood serum, blood from natural holes) 

were used. Laboratory studies using epizootological, 

clinical, pathological, immunological, bacteriological 

methods, serological reactions of PCR, ELISA, PMA, 

RP, RDP, REED detected antigen and antibodies in 

sick animals, carriers of bacteria and viruses. 

In the period of 2014, 1887794 samples of patma-

terial from cattle were studied for detection of antigen 

and antibodies of infectious diseases, of which 95542 

samples of patmaterial for research on infectious viral 

diseases and 46626 samples for the presence of bacte-

rial infections. In the study of these samples of patma-

terial from different enterprises, we found 650 positive 

samples for viral diseases and 1131 for bacterial infec-

tions. 

In 2015, 213086 samples of patmaterial from cat-

tle were examined for the detection of antigen and an-

tibodies of infectious diseases, of which 173497 sam-

ples of patmaterial for the study of viral infections and 

39589 samples for the presence of bacterial diseases. In 

the study of different farms, we found 677 positive 

samples for viral diseases and 1625 samples for bacte-

rial infections. 

 In 2016, 2115,531 samples of patmaterial for in-

fectious diseases were examined, of which 152494 

samples for viral infections and 59037 samples for bac-

terial diseases. In the study of different farms, we iden-

tified 660 positive samples for viral diseases and 594 

samples for bacterial infections. 

In 2017, 191372 samples of patmaterial for infec-

tious diseases were examined, of which 132996 sam-

ples for viral infections and 583676 samples for bacte-

rial diseases. In the study of different farms we found 

96 positive samples for viral diseases and 384 samples 

for bacterial infections. 

In 2018, 164,015 samples of patmaterial for infec-

tious diseases in cattle were examined, of which 

11,1320 samples for viral infections and 52,695 sam-

ples for bacterial ones. In the study of different farms 

we found 95 positive samples for viral diseases and 557 

samples for bacterial infections.  

The results showed that laboratory studies of 

pathological material from cattle from farms of differ-

ent ownership in the Krasnodar region for the period 

from 2014 to 2018 revealed 32 nosological units of in-

fectious diseases, of which 13 viral diseases (adenovi-

rus infection, viral diarrhea, infectious rhinotracheitis, 

coronovirus infection, leukemia, parainfluenza-3, res-

piratory syncytial infection, rotovirus, foot and mouth 

disease, rabies, bluetongue, Schmallenberg, nodular 

dermatitis). From bacterial infectious diseases 19 nos-

ological units were found (brucellosis, colibacteriosis, 

malignant edema, tuberculosis, campylobacteriosis, in-

fectious enterotoxemia, listeriosis, leptospirosis, lister-

iosis, necrobacteriosis, pseudomonosis, pasteurellosis, 

pseudomonosis, paratuberculosis, anthrax, salmonello-

sis, streptococcosis, paratuberculosis, staphylococ-

cosis, chlamydia, mycoplasmosis, iersiniosis). As a re-

sult of researches it is established that most often in cat-

tle pathogens of infections such as, adenovirus 

infection, leukemia, rabies, Roto - and coronovirus in-

fection, parainfluenza-3, viral diarrhea, at least foot-

and-mouth disease, nodular dermatitis was established 

in 2016 during epizootic in Krasnodar Krai were found.  

From bacterial infections, most often from cattle, 

pathogens of colibacteriosis, streptococcosis, pseudo-

monosis, cereal edema, pasteurellosis, campylobacteri-

osis were isolated, less often antigens of emphysema-

tous carbuncle, salmonellosis, mycoplasmosis, infec-

tious enterotoxemia, chlamydia, brucellosis, yersiniosis 

were detected. 

The results of the research showed that 8 nosolog-

ical units of infectious diseases were detected in live-

stock farms of the Rostov region during the examina-

tion of cattle in the period from 2016 to 2018: esche-

richiosis, tuberculosis, pseudomonosis, 

staphylococcosis, streptococcosis, malignant edema, 

campylobacteriosis, chlamydia. According to the re-

sults of the research it was found that annually in farms 

escherichiosis is registered from 26.82% to 46.34%, tu-

berculosis 23.0%, pseudomonosis from 12.5 to 20.0%, 

staphylococcosis from 2.6 to 6.2 %, streptococcosis 

4.4%, malignant edema 2.2%, campylobacteriosis from 

3.8 to 31.1%, chlamydia from 7.0 to 22.2%. 

The results of the research showed that during the 

epizootological examination of different forms of own-

ership of livestock enterprises in the Rostov region in 

the period from 2016 to 2018, 5 viral diseases (rabies, 

infectious rhinotracheitis, parainfluenza-3, adenovirus 

infection and viral diarrhea) and chlamydia infection 

were detected in cattle. Of these infections, chlamydia 

34.82%, infectious rhinotracheitis 23, 21%, rabies 

20.54%, and parainfluenza-3 12.5%, adenovirus infec-

tion 7.14% and viral diarrhea 1.79% were the most fre-

quently reported. 
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Thus, laboratory studies using epizootological, 

clinical, pathological, immunological, bacteriological 

methods, as well as serological studies of PCR, ELISA, 

RMA, RP, RDP, RID in livestock farms of the Krasno-

dar territory and the Rostov region in dairy cattle were 

able to detect pathogens and antibodies of various in-

fectious diseases of viral and bacterial etiology. There-

fore, it is necessary to timely diagnose, treat and pre-

vent infectious diseases. 

Summary  

1. It was established that 2667798 samples of 

patmaterial were examined by laboratory methods in 

livestock farms of different forms of ownership in the 

Krasnodar region for the period 2014-2018 and 6469 

positive samples of various infectious agents were 

found, of which 2178 samples were viral infections and 

4291 samples were bacterial. 

2. In Krasnodar territory of cattle antigens and an-

tibodies of 32 infectious diseases from which13 viral 

infections are allocated: adenovirus infection, leuke-

mia, rabies, Roto- and coronavirus infection, infectious 

rhinotracheitis, parainfluenza-3, viral diarrhea, foot-

and-mouth disease, nodular dermatitis, respiratory syn-

cytial infection, bluetongue, Schmallenberg's disease, 

as well as 19 bacterial infections (colibacteriosis, pseu-

domonosis, streptococcosis, salmonellosis, cereal 

edema, campylobacteriosis, pasteurellosis, infectious 

enterotoxemia, emphysematous carbuncle, mycoplas-

mosis, chlamydia, yersiniosis, brucellosis). 

3. In the Rostov region in the period from 2014 to 

2018, 8 bacterial infections (escherichiosis 39,8%, 

pseudomonosis 7,7%, staphylococcosis 8,7%, strepto-

coccosis 1,9%, malignant edema 0,9%, campylobac-

teriosis 16,0%, necrobacteriosis 0,3%, tuberculosis 

5,9%, chlamydia 34,8%) and 5 viral diseases (infec-

tious rhinotracheitis 23,2%, rabies 20,5%, parainflu-

enza-3 12,5%, adenovirus infection 7,1% and viral di-

arrhea 1,7%). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʢʦʤʧʦʟʠʪʥʦʡ ʩʤʝʩʠ ʧʦʨʦʰʢʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʛʦʪʦʚʦʛʦ ʭʣʝʙʘ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ ʧʦʨʦʰʢʦʚ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʪʝʩʪʘ ʥʘ 10-15 ʤʠʥ. ʇʦʚʳʰʘʝʪ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʪ 9 ʜʦ 50 %. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʨʦʰʢʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʭʣʝʙʘ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʧʠʱʝʚʫʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

Abstract 

The article presents the results of the study of the effect of a composite mixture of powders from vegetable 

raw materials on the quality of semi-finished products and finished bread. During the experiments, it was found 

that the addition of powders accelerates the maturation process of the test for 10-15 minutes. Increases the content 

of some vitamins and minerals from 9 to 50 %. The conducted researches allow to draw conclusions that applica-

tion of powders from vegetable raw materials allow to improve quality of bread and to increase its food and 

biological value. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʝʙ, ʪʝʭʥʦʣʦʛʠʷ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʪʳʢʚʘ, ʷʙʣʦʢʦ, ʤʦʨʢʦʚʴ, ʪʦʧʠʥʘʤʙʫʨ, ʧʦʨʦ-

ʰʦʢ. 

Keywords: bread, technology, nutritional value, pumpkin, apple, carrot, Jerusalem artichoke, powder. 

 

ʇʦ ʜʘʥʥʳʤ ʠʥʩʪʠʪʫʪʘ ʧʠʪʘʥʠʷ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘ-

ʥʠʷ ʥʘʩʝʣʝʥʠʷ ʂʘʟʘʭʩʪʘʥʘ ʚʳʷʚʣʝʥ ʜʝʬʠʮʠʪ ʧʦʣʠ-

ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʙʝʣʢʦʚ, ʚʠʪʘʤʠʥʦʚ 

ʠ ʮʝʣʳʡ ʨʷʜ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʠʪʘ-

ʥʠʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʠʪʘʤʠʥʦʚ ʷʚʣʷʝʪʩʷ 

ʤʘʩʩʦʚʳʤ ʠ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʦʪ-

ʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʤ ʥʘ ʟʜʦʨʦʚʴʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʥʘʩʝʣʝʥʠʷ.  

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢʮʠʠ ʠʤʤʫʥʠʪʝʪʘ, ʪʨʝ-

ʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʰʠʨʦʢʦʛʦ ʘʨʩʝʥʘʣʘ ʠʤʤʫʥʦʘʢʪʠʚ-

ʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʳʭ ʚ ʂʘʟʘʭ-

ʩʪʘʥʝ ʦʛʨʘʥʠʯʝʥ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʳʥʢʝ 

ʧʨʝʧʘʨʘʪʳ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʯʝʥʴ ʜʦʨʦ-

ʛʠʝ. ʇʦʵʪʦʤʫ, ʜʠʝʪʦʪʝʨʘʧʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢ-

ʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʠ ʧʦʜʜʝʨʞʢʦʡ ʚ ʧʨʦʚʝʜʝʥʠʠ ʢʫʨ-

ʩʦʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ.  

ɺ ʂʘʟʘʭʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥ-

ʩʪʠʪʫʪʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ (ʂʘʟʅʀʀʇʇʇ) ʚʳʧʦʣʥʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʥʫʪʨʠʝʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠʟʜʝʣʠʡ. 

ʆʜʥʦʡ ʠʟ ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠʥʩʪʠʪʫʪʘ ʷʚʣʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʤʝʥʝʥʠʷ ʧʦʨʦʰʢʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝ-

ʣʠʡ. ɼʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘʪʫʨʘʣʴʥʳʝ 

ʧʦʨʦʰʢʠ ʠʟ ʷʙʣʦʢʘ, ʤʦʨʢʦʚʠ, ʪʳʢʚʳ ʠ ʪʦʧʠʥʘʤ-

ʙʫʨʘ.  

ʈʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ʧʦ ʩʫʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ, 

ʢʦʥʮʝʥʪʨʘʪʦʤ ʧʨʠʨʦʜʥʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ ʠʥʫʣʠʥʘ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʧʝʢʪʠʥʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʠʪʘʤʠ-

ʥʘʤʠ, ʥʝʟʘʤʝʥʠʤʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʤʠʢʨʦ - ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʫʣʠʥʘ ʚ ʤʠʨʝ (ʉʐɸ, ɻʦʣʣʘʥʜʠʷ, ʗʧʦʥʠʷ) - ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʝʯʝʙʥʦʡ ʜʠʝʪʝ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ ʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʜʠʩʙʘʢʪʝ-

ʨʠʦʟʘ [1]. 
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ʋʜʦʙʥʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʣʦʜʦʚʳʭ ʠ ʦʚʦʱʥʳʭ 

ʢʫʣʴʪʫʨ ʚ ʧʠʱʝʚʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʭʣʝʙʦʧʝʢʘʨʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʚ ʚʠʜʝ 

ʧʦʨʦʰʢʦʚ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʥʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠ ʜʦʩʪʫʧʥʳ ʠ ʭʦʨʦʰʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʚʩʝʡ 

ʤʘʩʩʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʜʥʦʨʦʜʥʦʩʪʴ ʮʚʝʪʘ ʠʟʜʝʣʠʡ.  

ʀʟʤʝʣʴʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʦ ʤʠʢʨʦʥ-

ʥʳʭ ʨʘʟʤʝʨʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʭʦʜ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʙʠʦʧʦʣʠʤʝʨ-

ʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʜʝʣʘʝʪ ʠʭ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤʠ ʜʣʷ ʦʨ-

ʛʘʥʠʟʤʘ. ʀʟʤʝʣʴʯʝʥʥʘʷ ʥʝʞʥʘʷ ʢʣʝʪʯʘʪʢʘ ʦʯʠʱʘʝʪ 

ʢʠʰʝʯʥʠʢ, ʥʝ ʨʘʟʜʨʘʞʘʷ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ [2]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ [3], ʧʦʟʚʦʣʷʶʱʠʤ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʳʨʴʷ, ʧʦʣʫʬʘʙʨʠʢʘ-

ʪʦʚ ʠ ʛʦʪʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʡ ʩʤʝʩʠ ʧʦʨʦʰʢʦʚ 

ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʷʙʣʦʢʦ, ʤʦʨʢʦʚʴ, ʪʳʢʚʘ, 

ʪʦʧʠʥʘʤʙʫʨ) ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʫʯʠʪʳʚʘʣʠ ʭʠʤʠʯʝʩʢʠʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʨʦʰʢʘʭ. ʉʦʩʪʘʚ-

ʣʝʥʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʩʤʝʩʠ ʚʥʦʩʠʣʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʦʪ 5 ʜʦ 9 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩʳ ʤʫʢʠ. ʂʦʥʪʨʦʣʝʤ 

ʩʣʫʞʠʣʦ ʪʝʩʪʦ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʝ ʧʦ ʜʝʡʩʪʚʫʶʱʝʡ 

ʨʝʮʝʧʪʫʨʝ ʙʝʟ ʜʦʙʘʚʦʢ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʢʦʤʧʦʟʠʪʥʦʡ ʩʤʝʩʠ ʠʟ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʮʝʣʦʤ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʞʠʟʥʝʜʝ-

ʷʪʝʣʴʥʦʩʪʴ ʙʨʦʜʠʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʫʩʠʣʠʚʘʝʪ 

ʛʘʟʦ - ʠ ʢʠʩʣʦʪʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʥʝʤ ʫʩʢʦʨʷʷ ʧʨʦʮʝʩʩ 

ʩʦʟʨʝʚʘʥʠʷ ʪʝʩʪʘ ʥʘ 10 - 15 ʤʠʥ. ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯ-

ʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʚ ʪʝʩʪʝ ʧʦʩʣʝ 

ʨʘʩʩʪʦʡʢʠ, ʧʦʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʪʠʪʨʘ ʥʘ ʦʜʠʥ 

ʧʦʨʷʜʦʢ ʚ ʦʧʳʪʘʭ 2 ʠ 5 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɺ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʠʩ-

ʣʦʪʥʦʩʪʠ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʘ 0,2 - 0,4 ʛʨʘʜ. ʇʨʠ 

ʵʪʦʤ ʩʥʠʞʝʥʠʝ ʨʅ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʪʠʪ-

ʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ. ʂʘʯʝʩʪʚʦ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʥʝ-

ʢʦʪʦʨʳʭ ʦʧʳʪʦʚ ʫʣʫʯʰʘʝʪʩʷ: ʫʜʝʣʴʥʳʡ ʦʙʲʝʤ ʫʚʝ-

ʣʠʯʠʚʘʝʪʩʷ ʥʘ 10 - 20 %, ʧʦʨʠʩʪʦʩʪʴ ï 7 ï 8 %, ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʥʘʙʫʭʘʝʤʦʩʪʠ ʤʷʢʠʰʘ ʥʘ 20 %. ʍʣʝʙ 

ʚʪʦʨʦʛʦ ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʬʦʨʤʦ-

ʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʧʦʨʠʩʪʦʩʪʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʦʧʳʪʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʨʘʩʧʣʳʚʘʝʤʦʩʪʴ ʪʝʩʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ, ʫʭʫʜʰʝʥʠʝ 

ʬʦʨʤʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʪʝʤʥʝʥʠʝ ʤʷʢʠʰʘ. ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʜʦʟʠʨʦʚʢʠ ʚʥʦʩʠʤʦʡ ʢʦʤʧʦʟʠʪʥʦʡ ʩʤʝʩʠ ʠ ʝʝ ʩʦ-

ʩʪʘʚʥʳʭ ʯʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʙʨʦʞʝʥʠʷ ʪʝʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥ ʥʘʠʣʫʯʰʠʡ 

ʦʧʳʪʥʳʡ ʚʘʨʠʘʥʪ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ɺ ʦʪʦʙʨʘʥʥʦʤ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʭʣʝʙʘ ʩ 

ʥʘʠʣʫʯʰʠʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʊʆʆ 

çʅʋʊʈʀʊɽʉʊè (ɸʆ çʂʘʟʘʭʩʢʘʷ ʘʢʘʜʝʤʠʷ ʧʠʪʘ-

ʥʠʷè) ʦʧʨʝʜʝʣʝʥʘ ʧʠʱʝʚʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥ-

ʥʦʩʪʴ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ 

ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʠʱʝʚʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʭʣʝʙʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʝʜʠ-

ʥʠʮʳ ʠʟʤʝʨʝʥʠʡ 

ʂʦʥʪʨʦʣʴʥʳʡ ʍʣʝʙ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʤʧʦʟʠʪʥʦʡ ʩʤʝʩʠ ʧʦʨʦʰ-

ʢʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 

ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ, ʛ/100 ʛ: 

ɹʝʣʢʠ 6,91 7,03 

ɾʠʨʳ 0,85 0,88 

ʋʛʣʝʚʦʜʳ 46,31 45,84 

ɺʣʘʛʘ 45,0 45,2 

ɿʦʣʘ 0,93 1,05 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, 

ʢʢʘʣ/100 ʛ 
220,5 219,4 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʛ/100 ʛ: 

Kʘʣʴʮʠʡ  138 161 

ʄʘʛʥʠʡ  19 23 

ɾʝʣʝʟʦ  6,54 7,54 

ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ, ʤʛ/100 ʛ: 

ɺ1 0,13 0,19 

ɺ2 0,04 0,06 

ɺ3 1,05 1,18 

E 1,68 1,84 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʚ 

ʭʣʝʙʝ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʤʧʦʟʠʪ-

ʥʦʡ ʩʤʝʩʠ ʧʦʨʦʰʢʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʦʜʝʨʞʠʪʩʷ 

ʙʦʣʴʰʝ ʚʠʪʘʤʠʥʦʚ - ɺ1 ʥʘ 45 %, ɺ2 ʥʘ 50 %, ɺ3 ʥʘ 12 

%, ɽ ʥʘ 9 % ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ - ʢʘʣʴʮʠʡ ʥʘ 16 

%, ʤʘʛʥʠʡ ʥʘ 20 %, ʞʝʣʝʟʦ ʥʘ 15 %.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʨʦʰʢʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʦʟʚʦʣʷʶʪ ʫʣʫʯ-

ʰʠʪʴ ʢʘʯʝʩʪʚʦ ʭʣʝʙʘ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʧʠʱʝʚʫʶ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʊʘʢ ʢʘʢ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝ-

ʱʝʩʪʚʘ ʠ ʚʠʪʘʤʠʥʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʨʘʩʪʠʪʝʣʴ-

ʥʦʤ ʩʳʨʴʝ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʨʦ-

ʜʫʢʪʘʭ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʩ ʝʛʦ ʜʦʙʘʚʣʝʥʠʝʤ. 
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ʊʝʭʥʦʣʦʛʠʷ ʦʙʦʛʘʱʝʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝ-

ʣʠʡ ʢʦʤʧʦʟʠʪʥʦʡ ʩʤʝʩʴʶ ʧʦʨʦʰʢʦʚ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦ 

ʩʳʨʴʷ ʘʧʨʦʙʠʨʦʚʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʚ ʧʝʢʘʨʥʝ 

çinnovaFOODè ʩʦʟʜʘʥʥʦʡ ʥʘ ʙʘʟʝ ʠʥʩʪʠʪʫʪʘ ʂʘʟ-

ʅʀʀʇʇʇ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʛʨʘʥʪʦʚʦʛʦ ʬʠʥʘʥ-

ʩʠʨʦʚʘʥʠʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʈʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦʡ 

ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʠʥʘʥʩʠʨʫʝ-

ʤʦʛʦ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʂʦʤʠʪʝʪʘ ʥʘʫʢʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʂ ʚ 2018 ʛʦʜʫ. ʇʝʢʘʨʥʷ ʨʝʘ-

ʣʠʟʫʝʪ ʦʙʦʛʘʱʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚ ʛ. ɸʣʤʘʪʳ (ʂʘ-

ʟʘʭʩʪʘʥ) ʧʦʜ ʪʦʨʛʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ çFruVegè. 
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THE PROPOSED SCHEME OF THE TECHNOLOGICAL PROCESS OF PRODUCTION OF CORN 

SEEDS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʤʷʥ ʢʫʢʫʨʫʟʳ, ʘ ʠʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʦʣʦʪʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʙʦʯʠʤ ʦʨ-

ʛʘʥʦʤ ʷʚʣʷʝʪʩʷ ʤʦʣʦʪʠʣʴʥʘʷ ʯʘʩʪʴ ʩʝʨʠʡʥʦʛʦ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ.  

Abstract  

The article proposes an alternative method of production of corn seeds namely the use in the production line 

of the developed stationary threshing plant in which the working body is the threshing part of the serial combine 

harvester. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʙʘʡʥ, ʫʙʦʨʢʘ, ʦʙʤʦʣʦʪ, ʧʦʯʘʪʦʢ, ʢʫʢʫʨʫʟʘ, ʙʘʨʘʙʘʥ, ʤʦʣʦʪʠʣʢʘ, ʩʝʤʝʥʘ, ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ. 

Key words: combine-harvester, harvesting, threshing, cob, corn, drum, thresher, seeds, flow chart. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʫʙʦʨʢʠ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʘʪʢʦʚ ʚ ʢʘ-

ʯʝʩʪʚʝ ʙʘʟʳ ʧʨʠʥʠʤʘʝʤ ʫʙʦʨʦʯʥʦʝ ʩʨʝʜʩʪʚʦ, ʢʦʤ-

ʙʘʡʥ ʂʉʂʋ ï 6, ʧʦʩʣʝʫʙʦʨʦʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʯʘʪ-

ʢʦʚ ʢʫʢʫʨʫʟʳ ʚʳʧʦʣʥʷʝʤ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʡ ʤʦʣʦʪʠʣʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʢʦʤʧʣʝʢʩʝ 

ʇʄʋ-15. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʤʘʰʠʥʳ, ʚʳʧʦʣʥʷʶʱʝʡ ʟʘʢʣʶ-

ʯʠʪʝʣʴʥʫʶ ʦʧʝʨʘʮʠʶ ʧʦ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʢʫʢʫ-

ʨʫʟʳ. ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʘʷ ʤʦʣʦʪʠʣʢʘ 

ʥʘ ʙʘʟʝ ʤʦʣʦʪʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʙʘʡʥ ʉʂ-5ʄ 

çʅʠʚʘ ʕʬʬʝʢʪè, [1, c.70]. 
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ʘ)       ʙ) 

ʈʠʩʫʥʦʢ 1 - ʘ) ʉʭʝʤʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʢʫʢʫʨʫʟʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ ʂʉʂʋ-6; 

ʙ) ʉʭʝʤʘ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʘʪʢʦʚ ʢʫʢʫʨʫʟʳ 

 

1-ʤʳʩ; 2-ʧʨʦʪʷʛʠʚʘʶʱʠʡ ʚʘʣʠʢ; 3-ʦʪʨʳʚʦʯʥʘʷ ʧʣʘʩʪʠʥʘ; 4-ʧʦʜʘʶʱʘʷʮʝʧʴ; 5-ʰʥʝʢ ʧʦʯʘʪʢʦʚ; 6-ʥʘʢʣʦʥ-

ʥʘʷ ʢʘʤʝʨʘ; 7-ʙʠʪʝʨ; 8-ʪʨʫʙʘ; 9-ʪʨʘʥʩʧʦʨʪʸʨ ʧʦʯʘʪʢʦʚ; 10-ʩʪʝʙʣʝʫʣʣʦʚʠʪʝʣʴ; 11-ʧʦʯʘʪʢʦʦʯʠʩʪʠ-

ʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ; 12-ʚʳʛʨʫʟʥʦʡ ʪʨʘʥʩʧʦʨʪʸʨ; 13-ʠʟʤʝʣʴʯʘʶʱʠʡ ʙʘʨʘʙʘʥ; 14-ʰʥʝʢ ʣʠʩʪʦʩʪʝʙʝʣʴʥʦʡ 

ʤʘʩʩʳ; 15-ʨʝʞʫʱʠʡ ʘʧʧʘʨʘʪ; 16-ʟʘʚʘʣʴʥʘʷ ʷʤʘ; 17-ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ; 18-ʪʨʘʥʩʧʦʨʪʸʨ ʧʦʯʘʪ-

ʢʦʚ; 19-ʦʯʠʩʪʠʪʝʣʴ ʧʦʯʘʪʢʦʚ ʆʇ-15ʉ; 20-ʧʝʨʝʙʦʨʦʯʥʳʡ ʩʪʦʣ; 21-ʪʨʘʥʩʧʦʨʪʸʨ ʦʯʠʱʝʥʥʳʭ ʧʦʯʘʪʢʦʚ; 

22-ʚʝʥʪʠʣʠʨʫʝʤʳʡ ʙʫʥʢʝʨ; 23-ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ; 24-ʪʨʘʥʩʧʦʨʪʸʨ ʟʘʛʨʫʟʦʯʥʳʡ; 25-ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʤʦ-

ʣʦʪʠʣʢʘ; 26-ʪʨʘʥʩʧʦʨʪʸʨ ʟʝʨʥʘ; 27- ʪʨʘʥʩʧʦʨʪʸʨ ʩʪʝʨʞʥʝʡ; 28-ʧʨʠʮʝʧ ʪʨʘʢʪʦʨʥʳʡ; 29-ʪʨʘʥʩʧʦʨ-

ʪʸʨ; 30-ʙʫʥʢʝʨ ʟʝʨʥʘ; 31-ʚʝʥʪʠʣʷʪʦʨ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʩʣʝʜʫʶʱʘʷ: 

ʈʘʟʛʨʫʟʢʘ ʧʦʯʘʪʢʦʚ ʩ ʘʚʪʦʤʘʰʠʥ ʟʘʚʘʣʴʥʫʶ 

ʷʤʫ (16). ʆʯʠʩʪʢʘ ʧʦʯʘʪʢʦʚ ʢʫʢʫʨʫʟʳ ʚ ʆʇ-15ʉ 

(19). ʉʦʨʪʠʨʦʚʢʘ ʧʦʯʘʪʢʦʚ ʧʦ ʢʘʯʝʩʪʚʫ ʥʘ ʧʝʨʝʙʦ-

ʨʦʯʥʦʤ ʩʪʦʣʝ (20). ʉʙʦʨ ʧʦʯʘʪʢʦʚ ʚ ʚʝʥʪʠʣʠʨʫʝʤʦʤ 

ʙʫʥʢʝʨʝ (22). ʆʙʤʦʣʦʪ ʧʦʯʘʪʢʦʚ (25). ʆʯʠʩʪʢʘ ʩʝ-

ʤʷʥ ʦʪ ʧʨʠʤʝʩʝʡ (31). ɺʳʙʦʡ ʠ ʟʘʪʘʨʠʚʘʥʠʝ, 

ʩʪʝʨʞʥʠ (28) ʠ ʟʝʨʥʦ (30). 

ɺʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ 

ʩʛʨʫʧʧʠʨʦʚʘʥʦ ʚ ʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʣʠʥʠʠ: ʧʨʠ-

ʝʤʘ, ʦʯʠʩʪʢʠ, ʩʦʨʪʠʨʦʚʢʠ ʧʦʯʘʪʢʦʚ; ʦʙʤʦʣʦʪʘ; 

ʩʫʰʢʠ ʧʦʯʘʪʢʦʚ. ɺ ʩʦʩʪʘʚ ʣʠʥʠʠ ʧʨʠʝʤʘ, ʦʯʠʩʪʢʠ ʠ 

ʩʦʨʪʠʨʦʚʢʠ ʚʭʦʜʷʪ: ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʠʙʨʘ-

ʮʠʦʥʥʦʛʦ ʪʠʧʘ ʩ ʪʨʘʥʩʧʦʨʪʝʨʦʤ-ʧʠʪʘʪʝʣʝʤ, ʧʦʯʘʪ-

ʢʦʦʯʠʩʪʠʪʝʣʴ ʆʇ-15ʉ, ʧʝʨʝʙʦʨʦʯʥʳʡ ʩʪʦʣ. 

ʃʠʥʠʷ ʦʙʤʦʣʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʟʘʛʨʫʟʦʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʘ ʊʉ-40, ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʦʣʦʪʠʣʢʠ ʠ 

ʙʫʥʢʝʨʘ ʟʝʨʥʘ. 

ʃʠʥʠʷ ʩʫʰʢʠ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʧʦʯʘʪʢʦʚ ʢʫʢʫʨʫʟʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʥʪʠʣʠʨʫ-

ʝʤʳʝ ʙʫʥʢʝʨʘ ʩ ʪʨʘʥʩʧʦʨʪʝʨʦʤ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʤ ʠ 

ʚʦʟʜʫʭʦʚʦʜʘʤʠ. ɼʣʷ ʧʦʜʦʛʨʝʚʘ ʠ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʚ 

ʩʫʰʠʣʴʥʳʝ ʩʝʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨ 

ʊɸʋ-0,75. ʈʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʚʩʝʡ ʣʠʥʠʠ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʧʦʪʦʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʙʦ-

ʨʫʜʦʚʘʥʠʝ ʧʦʜʦʙʨʘʥʦ ʩ ʨʘʩʯʝʪʘ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʤʠ-

ʥʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 15 ʪ/ʯ ʩ ʫʯʝʪʦʤ ʥʝʨʘʚ-

ʥʦʤʝʨʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʯʘʪʢʦʚ ʩ ʧʦʣʷ. 

ʇʦʩʣʝʫʙʦʨʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʘʪʢʦʚ ʥʘ ʚʪʦʨʦʡ 

ʣʠʥʠʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʚʟʚʝʰʠʚʘ-

ʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʚʝʩʘʭ 

ʠ ʨʘʟʛʨʫʟʢʘ ʠʭ ʚ ʟʘʚʘʣʴʥʫʶ ʷʤʫ ʠʣʠ ʥʘ ʨʝʟʝʨʚʥʫʶ 

ʧʣʦʱʘʜʢʫ. ʉ ʨʝʟʝʨʚʥʦʡ ʧʣʦʱʘʜʢʠ ʚ ʧʠʪʘʪʝʣʠ ʧʦ-

ʯʘʪʢʠ ʟʘʛʨʫʞʘʶʪʩʷ ʬʨʦʥʪʘʣʴʥʳʤ ʧʦʛʨʫʟʯʠʢʦʤ ʇʌ-

0,75 ʠʣʠ ʂʋʅ-10. ʆʯʠʩʪʢʘ ʧʦʯʘʪʢʦʚ ʦʪ ʦʙʝʨʪʢʠ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʥʘ ʦʯʠʩʪʠʪʝʣʝ ʆʇ-15ʉ. ɼʘʣʝʝ ʩʣʝʜʫʶʪ: 

ʩʦʨʪʠʨʦʚʢʘ (ʦʪʙʦʨ ʧʦʯʘʪʢʦʚ ʚ ʦʙʝʨʪʢʝ, ʚʳʙʨʘʢʦʚʢʘ 

ʥʝʜʦʟʨʝʣʳʭ ʠ ʥʝʪʠʧʠʯʥʳʭ), ʩʫʰʢʘ ʠ ʦʙʤʦʣʦʪ ʧʦ-

ʯʘʪʢʦʚ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʣʠʥʠʠ ʤʦʞʥʦ ʧʦʣʫ-

ʯʠʪʴ: ʦʯʠʱʝʥʥʳʝ ʧʦʯʘʪʢʠ ʫʙʦʨʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, 

ʦʯʠʱʝʥʥʳʝ ʠ ʧʦʜʩʫʰʝʥʥʳʝ ʧʦʯʘʪʢʠ, ʦʙʤʦʣʦʯʝʥʥʦʝ 

ʩʳʨʦʝ ʟʝʨʥʦ, ʦʙʤʦʣʦʯʝʥʥʦʝ ʠ ʧʦʜʩʫʰʝʥʥʦʝ ʜʦ ʢʦʥ-

ʜʠʮʠʦʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʦ, ʧʨʦʜʫʢʪʳ ʦʯʠʩʪʢʠ ʠ 

ʦʙʤʦʣʦʪʘ (ʦʙʝʨʪʢʘ ʠ ʩʪʝʨʞʥʠ) ʥʘ ʢʦʨʤʦʚʳʝ ʮʝʣʠ. 

ʇʦʩʣʝʫʙʦʨʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʫʢʫʨʫʟʳ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺʦʨʦʭ ʧʦʯʘʪʢʦʚ, ʜʦʩʪʘʚʣʝʥʥʳʡ ʦʪ ʢʫʢʫʨʫʟʦ-

ʫʙʦʨʦʯʥʳʭ ʢʦʤʙʘʡʥʦʚ, ʩʘʤʦʩʚʘʣʴʥʳʤʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚʳʛʨʫʞʘʝʪʩʷ ʚ ʟʘʛʨʫʟʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʜʘʣʝʝ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʧʦʜʘʝʪʩʷ ʥʘ ʧʦ-

ʯʘʪʢʦʦʯʠʩʪʠʪʝʣʴ ʆʇ-15ʉ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʛʨʫʟʠʪʴ ʚʦʨʦʭ ʚ ʟʘʛʨʫʟʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʝʛʦ ʚʳʛʨʫʞʘʶʪ ʥʘ ʨʝʟʝʨʚʥʫʶ ʧʣʦʱʘʜʢʫ 

ʧʦʜ ʥʘʚʝʩ. ʉ ʵʪʦʡ ʧʣʦʱʘʜʢʠ ʧʦʯʘʪʢʠ ʧʦʜʘʶʪʩʷ ʚ ʧʠ-

ʪʘʪʝʣʴ ʧʦʛʨʫʟʯʠʢʘʤʠ ʇʕ-0,8ɹ. ʆʯʠʩʪʠʪʝʣʴ ʩʥʠʤʘʝʪ 

ʦʙʝʨʪʢʫ ʠ ʚʳʜʘʝʪ ʦʯʠʱʝʥʥʳʝ ʧʦʯʘʪʢʠ ʥʘ ʧʝʨʝʙʦ-

ʨʦʯʥʳʡ ʩʪʦʣ-ʪʨʘʥʩʧʦʨʪʝʨ ʰʠʨʠʥʦʡ 1ʤ. ʅʝʦʯʠʱʝʥ-

ʥʳʝ ʧʦʯʘʪʢʠ ʜʦʦʯʠʱʘʶʪʩʷ ʚʨʫʯʥʫʶ. ʅʝʢʦʥʜʠʮʠʦʥ-

ʥʳʝ ʧʦʯʘʪʢʠ ʩ ʧʝʨʝʙʦʨʦʯʥʦʛʦ ʩʪʦʣʘ ʩʦʙʠʨʘʶʪ ʚ 

ʢʦʥʪʝʡʥʝʨʳ. ʆʯʠʱʝʥʥʳʝ ʠ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ ʧʦ-

ʯʘʪʢʠ ʩʢʨʝʙʢʦʚʳʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʧʦʜʘʶʪʩʷ ʥʘ ʦʙ-

ʤʦʣʦʪ. ʇʨʠ ʦʙʤʦʣʦʪʝ ʥʝʜʦʩʫʰʝʥʥʳʭ ʧʦʯʘʪʢʦʚ ʧʦ-

ʣʫʯʘʶʪ ʩʳʨʦʝ ʟʝʨʥʦ, ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʧʨʦʧʫʩʪʠʪʴ 

ʯʝʨʝʟ ʟʝʨʥʦʚʳʝ ʩʫʰʠʣʢʠ. ɼʦ ʢʦʥʜʠʮʠʦʥʥʦʡ ʚʣʘʞ-

ʥʦʩʪʠ ʧʦʯʘʪʢʠ ʩʫʰʘʪ ʚ ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʙʫʥʢʝʨʘʭ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ 8 ʩʝʢʮʠʡ. ʉʝʢʮʠʠ ʟʘʛʨʫʞʘʶʪʩʷ 

ʨʘʚʥʦʤʝʨʥʳʤ ʩʣʦʝʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ-ʨʘʩʧʨʝʜʝʣʠʪʝ-

ʣʝʤ. ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʩʝʢʮʠʡ ʦʪʢʨʳʚʘʶʪ ʰʠʙʝʨ-

ʥʳʝ ʟʘʩʣʦʥʢʠ ʠ ʧʦʜʘʶʪ ʚʦʟʜʫʭ, ʧʦʜʦʛʨʝʪʳʡ ʪʝʧʣʦ-

ʛʝʥʝʨʘʪʦʨʦʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 45 ̄ʉ. ʉʫʰʢʫ, ʧʨʦʜʦʣ-

ʞʘʶʪ ʜʦ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ 13é14 %, ʧʦʩʣʝ ʯʝʛʦ 

ʧʦʯʘʪʢʠ ʚʳʛʨʫʞʘʶʪʩʷ ʠʟ ʩʫʰʠʣʢʠ ʪʨʘʥʩʧʦʨʪʝʨʦʤ, 

ʢʦʪʦʨʳʡ ʧʦʜʘʝʪ ʠʭ ʥʘ ʣʠʥʠʶ ʦʙʤʦʣʦʪʘ - ʚ ʧʨʝʜʣʘ-

ʛʘʝʤʫʶ ʥʘʤʠ ʤʦʣʦʪʠʣʢʫ. ʆʙʤʦʣʦʯʝʥʥʦʝ ʟʝʨʥʦ 

ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʧʦʜʘʝʪʩʷ ʚ ʙʫʥʢʝʨ ʥʘʢʦʧʠʪʝʣʴ. ʆʪ-

ʭʦʜʳ ʦʙʤʦʣʦʪʘ (ʩʪʝʨʞʥʠ) ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʥʘʧʨʘʚʣʷ-

ʶʪʩʷ ʚ ʪʨʘʢʪʦʨʥʳʡ ʧʨʠʮʝʧ (28), ʢʦʪʦʨʳʡ ʧʦ ʤʝʨʝ 

ʥʘʧʦʣʥʝʥʠʷ ʚʳʛʨʫʞʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʢʫ. ʃʝʛʢʠʝ ʧʨʠ-

ʤʝʩʠ ʦʪʩʘʩʳʚʘʶʪʩʷ ʘʩʧʠʨʘʮʠʦʥʥʦʡ ʢʦʣʦʥʢʦʡ ʚ ʙʫʥ-

ʢʝʨ ʦʪʭʦʜʦʚ. 

ʂʘʢ ʙʳʣʦ ʠʟʣʦʞʝʥʦ ʨʘʥʝʝ, ʚ ʭʦʟʷʡʩʪʚʝ ʜʣʷ ʦʙ-

ʤʦʣʦʪʘ ʧʦʯʘʪʢʦʚ ʢʫʢʫʨʫʟʳ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʘʡʥ 

ʉʂ-5ʄ. 
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ʂʦʤʙʘʡʥ ʉʂ-5 ʄ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʙʤʦʣʦʪ ʧʦ-

ʯʘʪʢʦʚ ʢʫʢʫʨʫʟʳ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʧʨʠ ʧʦʜʘʯʝ ʧʦʯʘʪ-

ʢʦʚ ʠʟ ʟʘʚʘʣʴʥʦʡ ʷʤʳ ʧʦ ʪʨʘʥʩʧʦʨʪʸʨʫ ʚ ʥʘʢʣʦʥʥʫʶ 

ʢʘʤʝʨʫ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ 

2,06 ʛʘ/ʯ ʧʨʠ ʵʪʦʤ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʨʘʚʝʥ 14,2 ʢʛ/ʛʘ 

ʙʦʣʝʝ ʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤ-

ʙʘʡʥʘ ʧʨʠ ʦʙʤʦʣʦʪʝ ʥʘ ʩʪʘʮʠʦʥʘʨʝ ʥʝ ʜʘʸʪ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʚ 

ʧʝʨʠʦʜ ʩʪʨʘʜʳ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʤʦʣʦʪʘ ʧʦʯʘʪʢʦʚ ʢʫʢʫ-

ʨʫʟʳ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣɹʟʦʚʘʪʴ ʤʦʣʦʪʠʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʝʨʠʡʥʦʛʦ ʢʦʤʙʘʡʥʘ ʉʂ - 5 ʄ çʅʠʚʘè 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʩʚʘʨʥʫʶ ʨʘʤʫ ʠʟ ʢʚʘʜʨʘʪʘ 40Ĭ40 

ʤʤ, ʠ ʧʨʠʚʦʜʠʤʦʛʦ ʚ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ. 

ʄʦʣʦʪʠʣʢʘ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʤʦʣʘʯʠʚʘʪʴ 

2-5 ʧʦʯʘʪʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʨʠʦʙʨʝʪʝʥʠʝ ʚʳʩʦʢʦ-

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʦʣʦʪʠʣʢʠ ʥʝ ʚʳ-

ʛʦʜʥʦ ʪʘʢ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʫʚʝʣʠʯʠʪʩʷ ʚ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʭʦʟʷʡʩʪʚʦ ʟʘʥʠʤʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ ʢʫʢʫʨʫʟʳ, ʘ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʩʪʝʥʠʝ-

ʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʦ ʪʨʘʥʩʧʦʨʪʸʨʫ ʧʦʯʘʪʢʠ ʧʦʩʪʫʧʘʶʪ ʚ ʤʦʣʦ-

ʪʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʦʣʦʪ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʭʝʤʝ. ɿʝʨʥʦ ʩʝʧʘʨʠʨʫʝʪʩʷ ʯʝʨʝʟ 

ʧʦʜʙʘ-ʨʘʙʘʥʴʷ ʠ ʜʘʣʝʝ ʪʨʘʥʩʧʦʨʪʸʨʦʤ ʚ ʢʦʥʮʝ, ʢʦʪʦ-

ʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦʨ ʦʯʠʩʪʢʠ ʧʥʝʚ-

ʤʦʠʤʧʫʣʴʩʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʦʩʣʝ ʜʦʦʯʠʩʪʢʠ ʟʝʨʥʦ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʚʝʥʪʠʣʠʨʫʝʤʳʡ ʙʫʥʢʝʨ. ʇʦʙʦʯʥʘʷ 

ʧʨʦʜʫʢʮʠʷ ʦʙʤʦʣʦʪʘ, ʩʪʝʨʞʥʠ ʧʦʯʘʪʢʦʚ ʪʘʢʞʝ ʦʪʜʝ-

ʣʷʶʪʩʷ ʚ ʤʦʣʦʪʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʩ ʧʦʤʦʱʴʶ ʦʪ-

ʙʦʡʥʦʛʦ ʙʠʪʝʨʘ ʠ ʦʪʚʦʜʥʦʛʦ ʢʘʥʘʣʘ ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ 

ʢʦʨʧʫʩʝ ʤʦʣʦʪʠʣʢʠ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʠʨʪʘ ʠʣʠ ʜʦʙʘʚ-

ʣʷʶʪ ʚ ʢʦʨʤʘ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ, 

[2, c.192]. ɹʠʪʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʦʩʪʴ ʧʨʦʪʝʢʘ-

ʥʠʷ ʧʨʦʮʝʩʩʘ, ʦʙʤʦʣʦʪʘ ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʪʦʨʠʯʥʦʛʦ 

ʧʦʧʘʜʘʥʠʷ ʩʪʝʨʞʥʝʡ ʚ ʤʦʣʦʪʠʣʴʥʳʡ ʙʘʨʘʙʘʥ ʯʪʦ ʥʝ 

ʚʳʟʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʟʝʨʥʦʚʦʛʦ 

ʚʦʨʦʭʘ. ʉʪʝʨʞʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʨʷʜʦʤ ʩʪʦʷʱʝʡ 

ʪʝʣʝʞʢʝ, ʟʘʪʝʤ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ. 
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ɸʥʥʦʪʘʮʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʙʘʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʨʝʧʘʨʘʪʘ ʊʨʠʘʢʪʠʚ ʩ ʬʫʥʛʠʮʠʜʘʤʠ 

ʂʠʥʪʦ ʜʫʦ ʠ ʉʠʩʪʠʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʛʨʠʙʘ Fusarium avenaceum, ʚʳʟʳʚʘʶʱʝʛʦ ʢʦʨʥʝʚʫʶ ʛʥʠʣʴ ʠ ʬʫʟʘʨʠʦʟ-

ʥʫʶ ʠʥʬʝʢʮʠʶ ʩʝʤʷʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ 

ʬʦʥʝ. ʅʘʠʙʦʣʴʰʝʡ (100 %) ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʵʪʦʛʦ ʚʠʜʘ ʛʨʠʙʘ ʦʙʣʘʜʘʣʘ ʙʘʢʦʚʘʷ 

ʢʦʤʧʦʟʠʮʠʷ ʧʨʝʧʘʨʘʪʦʚ ʊʨʠʘʢʪʠʚ ʠ ʉʠʩʪʠʚʘ. ɹʘʢʦʚʘʷ ʩʤʝʩʴ ʬʫʥʛʠʮʠʜʦʚ ʊʨʠʘʢʪʠʚ ʠ ʂʠʥʪʦ ʜʫʦ ʩʥʠʞʘʣʘ 

ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʥʘ 97,5 %, ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ï ʥʘ 95,7 % ʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ ʵʪʘʣʦʥʘ 

(ʊʨʠʘʢʪʠʚ, 0,3 ʣ/ʪ).  

Abstract 

The results of testing of tank compositions of the preparate Treactive with fungicides Kinto duo and Sistiva 

against the fungus Fusarium avenaceum, which causes root rot and fusarium infection of winter wheat seeds, are 

presented. The experiments were carried out on an artificial infectious background. The greatest (100 %) biolog-

ical efficacy against this of fungus had the tank composition of preparations Triactive and Sistiva. The tank com-

position of fungicides Triactive and Kinto duo reduced the development of root rot by 97,5 %, fusarium infection 

ï by 95,7 % and was at the level standard (Triactive, 0,3 l/t). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʬʝʢʮʠʦʥʥʳʡ ʬʦʥ, ʛʨʠʙ Fusarium avenaceum, ʢʦʨʥʝʚʘʷ 

ʛʥʠʣʴ, ʬʫʟʘʨʠʦʟʥʘʷ ʠʥʬʝʢʮʠʷ, ʙʘʢʦʚʘʷ ʢʦʤʧʦʟʠʮʠʷ ʬʫʥʛʠʮʠʜʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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ɺ ʎʝʥʪʨʘʣʴʥʦʤ ʏʝʨʥʦʟʝʤʴʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʧʘʰʥʠ ʟʘʥʠʤʘʶʪ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʇʨʠ ʩʦʙʣʶʜʝ-

ʥʠʠ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʧʨʘʚʠʣ ʘʛʨʦʪʝʭʥʠʢʠ ʚ ʜʘʥʥʦʤ ʨʝ-

ʛʠʦʥʝ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳ-

ʩʦʢʠʭ ʫʨʦʞʘʝʚ ʟʝʨʥʘ. ʅʦ ʥʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚʦʟʙʫ-

ʜʠʪʝʣʷʤʠ ʙʦʣʝʟʥʝʡ. ʄʥʦʛʠʝ ʠʭ ʥʠʭ ʩʧʦʩʦʙʥʳ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʥʠʞʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʤʥʦʛʠʭ ʚʠʜʦʚ ʢʫʣʴ-

ʪʫʨʥʳʭ ʟʣʘʢʦʚ. ʉʨʝʜʠ ʧʘʪʦʛʝʥʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʭ ʥʘ ʧʦʩʝʚʘʭ ʧʰʝʥʠʮʳ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʠ ʪʚʝʨʜʦʡ ʠ ʧʳʣʴʥʦʡ ʛʦ-

ʣʦʚʥʠ, ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ, ʩʝʧʪʦʨʠʦʟʘ, ʘ ʪʘʢʞʝ ï ʢʦʨ-

ʥʝʚʳʭ ʛʥʠʣʝʡ. ʚ ʎʝʥʪʨʘʣʴʥʦ ï ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠ-

ʦʥʝ ʠʭ ʚʳʟʳʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʠʙʳ ʨʦʜʘ 

Fusarium [1, ʩ. 74-76; 3, ʩ. 546-553]. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʟʘʛʥʠʚʘʥʠʷ 

ʢʦʨʥʝʡ, ʧʨʠʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʩʪʝʙʣʷ ʠ ʧʦʜʟʝʤʥʦʛʦ 

ʤʝʞʜʦʫʟʣʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʘʝʪʩʷ ʧʨʠʪʦʢ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʦʣʦʩ, ʟʝʨʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ-

ʧʦʣʥʦʚʝʩʥʳʤ ï ʯʘʩʪʦ ʦʙʨʘʟʫʶʪʩʷ ʱʫʧʣʳʝ ʩʝʤʝʥʘ, 

ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʷ. ʇʨʠ ʫʤʝʨʝʥ-

ʥʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʥʘ ʧʨʦʨʦʩʪʢʘʭ, ʢʦʣʝʦʧʪʠʣʝ, 

ʢʦʨʥʷʭ ʠ ʫʟʣʝ ʢʫʱʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ 

ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʭ ʨʘʟʤʳʪʳʭ ʧʦʣʦʩ ʠ ʧʷʪʝʥ. ʇʦ-

ʩʪʝʧʝʥʥʦ ʦʥʠ ʨʘʟʨʘʩʪʘʶʪʩʷ, ʩʣʠʚʘʶʪʩʷ ʠ ʧʨʠʦʙʨʝ-

ʪʘʶʪ ʙʦʣʝʝ ʪʝʤʥʫʶ ʦʢʨʘʩʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʧʘʪʦʛʝʥʘ ʦʪʤʠʨʘʶʪ ʦʪʜʝʣʴʥʳʝ ʩʪʝʙʣʠ. ʕʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʙʝʣʦʩʪʝʙʝʣʴʥʦʩʪʠ. ʇʨʠ ʩʠʣʴʥʦʤ 

ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʚʩʭʦʜʦʚ ʥʘʙʣʶʜʘ-

ʝʪʩʷ ʛʠʙʝʣʴ ʧʨʦʨʦʩʪʢʦʚ ʠ ʠʟʨʝʞʠʚʘʥʠʝ ʧʦʩʝʚʦʚ [2, 

22 ʩ.]. ɿʘʨʘʟʥʦʝ ʥʘʯʘʣʦ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium ʩʦʭʨʘ-

ʥʷʝʪʩʷ ʚ ʩʝʤʝʥʘʭ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ, ʧʦʯʚʝ. 

ʉʦʙʣʶʜʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʚʩʧʘʰʢʘ ʩ ʦʙʦʨʦʪʦʤ 

ʧʣʘʩʪʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦ-

ʣʠʯʝʩʪʚʘ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʥʘ ʧʦʩʝʚʘʭ ʟʝʨʥʦ-

ʚʳʭ ʢʫʣʴʪʫʨ. ʅʦ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʜʦʣʷ ʟʝʨ-

ʥʦʚʳʭ ʟʣʘʢʦʚ ʚ ʩʝʚʦʦʙʦʨʦʪʘʭ ʜʦʩʪʠʛʘʝʪ 60 ï 70 % ʠ 

ʙʦʣʝʝ. ʀʟ ʧʨʠʝʤʦʚ ʘʛʨʦʪʝʭʥʠʢʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʠʣʠ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʦʩʝʚ ʧʦ ʩʪʝʨʥʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴ-

ʪʫʨʳ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʟʘʨʘʟʥʦʛʦ 

ʥʘʯʘʣʘ ʬʫʟʘʨʠʝʚ ʚ ʧʦʯʚʝ ʠ ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʜʘʥ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ ʩʧʦʩʦʙʦʤ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʬʫʥʛʠʮʠʜʦʚ-ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ. ʉʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʦʥʠ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʦ 

ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʛʨʠʙʦʚ ʨʦʜʘ 

Fusarium. ʄʥʦʛʠʝ ʚʠʜʳ ʬʫʟʘʨʠʝʚ ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘ-

ʪʘʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʩʢʨʠʥʠʥʛʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʫʥʛʠʮʠʜʦʚ ʩ ʮʝʣʴʶ ʚʳ-

ʷʚʣʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ. ʇʝʨʩʧʝʢʪʠʚ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʢʦ-

ʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʨʦʪʨʘʚʠʪʝʣʝʡ ʩʝʤʷʥ. ʉʦʯʝʪʘʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʚʝʱʝʩʪʚ ʩ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʬʫʥ-

ʛʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 

ʧʦʣʥʦʤʫ ʧʦʜʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʧʘʪʦʛʝʥʘ. ʀʩʧʳʪʘ-

ʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʧʨʦʚʦʜʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʦʣʝʚʳʭ 

ʦʧʳʪʘʭ. ʆʜʥʘʢʦ, ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʦʟ-

ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʎʝʥ-

ʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ ʥʘ ʧʦʩʝʚʘʭ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚʳʷʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 19 ʚʠʜʦʚ ʬʫʟʘʨʠʝʚ 

[4, ʩ.44; 5, ʩ. 239-241]. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ï ʵʪʦ ʚʦʟʙʫ-

ʜʠʪʝʣʷʤʠ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʚʨʝʜʦʥʦʩʥʳʭ ʷʚʣʷʝʪʩʷ ʛʨʠʙ Fusarium avenaceum. ɺ 

ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʛʨʠʙʘ ʢʦ 

ʤʥʦʛʠʤ ʭʠʤʠʯʝʩʢʠʤ ʧʨʝʧʘʨʘʪʘʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʣʦ ʦʮʝʥʠʪʴ ʝʛʦ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʝʡʩʪʚʠʶ ʥʝʩʢʦʣʴʢʠʭ ʚʝʱʝʩʪʚ. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʚʣʠ-

ʷʥʠʷ ʙʘʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʨʘʟʚʠʪʠʝ 

ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʠ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʩʝʤʷʥ 

ʧʰʝʥʠʮʳ, ʚʳʟʳʚʘʝʤʳʭ ʛʨʠʙʦʤ Fusarium aven-

aceum.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

ʄʠʨʦʥʦʚʩʢʘʷ 808. ʀʩʧʳʪʳʚʘʣʠʩʴ ʙʘʢʦʚʳʝ ʢʦʤʧʦ-

ʟʠʮʠʠ ʧʨʝʧʘʨʘʪʦʚ: ʊʨʠʘʢʪʠʚ ʂʉ, 0,15 ʣ/ʪ + ʂʠʥʪʦ 

ɼʫʦ ʂʉ, 1 ʣ/ʪ ʠ ʊʨʠʘʢʪʠʚ ʂʉ, 0,15 ʣ/ʪ + ʉʠʩʪʠʚʘ ʂʉ, 

0,75 ʣ/ʪ. ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʊʨʠʘʢ-

ʪʠʚ ʚ ʧʦʣʥʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜʘ (0,3 ʣ/ʪ). ʕʪʦʪ ʞʝ ʬʫʥ-

ʛʠʮʠʜ ʠʩʧʳʪʳʚʘʣʩʷ ʚ ʧʦʣʦʚʠʥʥʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 

(0,15 ʣ/ʪ). ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʤʧʦʟʠʮʠʡ ʧʨʝʧʘʨʘʪʦʚ 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʧʦʣʦʚʠʥʥʦʡ ʥʦʨʤʝ 

ʨʘʩʭʦʜʘ (50 + 50 %). ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨ-

ʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʬʝʢʮʠʦʥʥʦʤ 

ʬʦʥʝ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠʤʝʥʷʣʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʫʣʦʥʥʳʡ ʤʝʪʦʜ [6, 54 ʩ.]. ʆʥ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʩʝʤʝʥʘ ʧʰʝʥʠʮʳ ʦʙʨʘ-

ʙʘʪʳʚʘʣʠ ʧʨʝʧʘʨʘʪʘʤʠ ʠ ʨʘʩʢʣʘʜʳʚʘʣʠ ʥʘ ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʫʶ ʙʫʤʘʛʫ, ʩʤʦʯʝʥʥʫʶ ʚ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʢʦʥʠʜʠʡ ʛʨʠʙʘ Fusarium avenaceum. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜ-

ʣʦʞʢʠ ʜʣʷ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʰʠʨʦʢʘʷ ʧʦʣʦʩʘ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ. ʅʘ ʨʘʟʣʦ-

ʞʝʥʥʳʝ ʩʝʤʝʥʘ ʩʚʝʨʭʫ ʥʘʢʣʘʜʳʚʘʣʠ ʫʟʢʫʶ ʧʦʣʦʩʢʫ 

ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ, ʪʘʢʞʝ ʩʤʦʯʝʥʥʦʡ ʚ ʩʫʩ-

ʧʝʥʟʠʠ ʢʦʥʠʜʠʡ ʛʨʠʙʘ. ɿʘʪʝʤ ʧʦʣʠʵʪʠʣʝʥʦʚʫʶ 

ʧʣʝʥʢʫ ʩ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʠ ʨʘʟʣʦʞʝʥʥʳʤʠ 

ʥʘ ʥʝʡ ʩʝʤʝʥʘʤʠ ʩʚʦʨʘʯʠʚʘʣʠ ʚ ʨʫʣʦʥ ʠ ʧʦʤʝʱʘʣʠ 

ʚ ʭʠʤʠʯʝʩʢʠʡ ʩʪʘʢʘʥ.ʅʘ ʜʥʦ ʩʪʘʢʘʥʘ ʥʘʣʠʚʘʣʠ ʚʦʜ-

ʥʫʶ ʩʫʩʧʝʥʟʠʶ ʢʦʥʠʜʠʡ ʛʨʠʙʘ ʠ ʧʦʤʝʱʘʣʠ ʝʛʦ ʚ 

ʪʝʨʤʦʩʪʘʪ. ʇʦʩʣʝ 14 ʩʫʪʦʢ ʠʥʢʫʙʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 21Áʉ ʨʫʣʦʥʳ ʨʘʟʚʦʨʘʯʠʚʘʣʠ ʠ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʠ ʟʘʨʘ-

ʞʝʥʥʦʩʪʴ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʝʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥ-

ʬʝʢʮʠʦʥʥʦʛʦ ʬʦʥʘ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʚ ʢʦʥ-

ʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 59,0 %, ʨʘʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʫʟʘ-

ʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ï 94,0 %. ʇʦʣ-

ʥʦʩʪʴʶ (ʥʘ 100 %) ʠʥʛʠʙʠʨʦʚʘʣʘ ʨʘʟʚʠʪʠʝ ʧʘʪʦʛʝʥʘ 

ʢʦʤʧʦʟʠʮʠʷ ʧʨʝʧʘʨʘʪʦʚ ʊʨʠʘʢʪʠʚ ʂʉ, 0,15 ʣ/ʪ + ʉʠ-

ʩʪʠʚʘ ʂʉ, 0,75 ʣ/ʪ. ɼʘʥʥʘʷ ʩʤʝʩʴ ʩʦʜʝʨʞʘʣʘ ʯʝʪʳʨʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚʘ ï ʘʟʦʢʩʠʩʪʨʦʙʠʥ + ʪʝʙʫʢʦ-

ʥʘʟʦʣ + ʮʠʧʨʦʢʦʥʘʟʦʣ (ʊʨʠʘʢʪʠʚ) ʠ ʬʣʫʢʩʘʧʠ-

ʨʦʢʩʘʜ (ʉʠʩʪʠʚʘ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʘʢʦʚʦʡ ʩʤʝʩʠ 
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ʊʨʠʘʢʪʠʚʘ ʠ ʂʠʥʪʦ ɼʫʦ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. ɺ ʦʪ-

ʥʦʰʝʥʠʠ ʢʦʨʥʝʚʦʡ ʛʥʠʣʠ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 97,5 %, ʬʫ-

ʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ï 95,7 %. ɺ ʵʪʘʣʦʥʝ, ʧʨʠ ʧʦʣ-

ʥʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜʘ (0,3 ʣ/ʪ) ʧʨʝʧʘʨʘʪʘ ʊʨʠʘʢʪʠʚ, 

ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 97,5 ʠ 

93,6 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ 

ʬʫʥʛʠʮʠʜʘ ʨʘʟʜʝʣʴʥʦ, ʚ ʧʦʣʦʚʠʥʥʦʡ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 

(0,15 ʣ/ʪ), ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʥʠʟʠʣʘʩʴ ʠ ʩʦʩʪʘʚʠʣʘ 83,1 ï 85,1 %.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʢʘ-

ʟʘʪʴ, ʯʪʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʨʫʣʦʥʥʳʡ ʤʝʪʦʜ ʤʦ-

ʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʫʩʢʦʨʝʥʥʦʡ ʦʮʝʥʢʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʛʠʮʠʜʦʚ ʠ ʠʭ ʙʘʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ 

ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ Fusarium. ʇʨʠʤʝ-

ʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʧʪʠ-

ʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʜʚʫʭ ʧʨʝʧʘʨʘʪʦʚ ï ʊʨʠʘʢʪʠʚ ʠ 

ʉʠʩʪʠʚʘ. ɼʘʥʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʦʙʣʘʜʘʣʘ ʥʘʠʙʦʣʴ-

ʰʠʤ ʠʥʛʠʙʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝ-

ʚʦʡ ʛʥʠʣʠ ʠ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ ʩʝʤʷʥ ʧʰʝ-

ʥʠʮʳ, ʚʳʟʳʚʘʝʤʳʭ ʛʨʠʙʦʤ Fusarium avenaceum. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʘʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʷʭ 

ʙʦʣʴʰʝʛʦ ʥʘʙʦʨʘ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʬʫʥʛʠ-

ʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ.  
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Today, there are a large number of recommenda-

tions on the technology of keeping, feeding, milking, 

management of herd reproduction and animal health, 

which can significantly reduce the cost of milk produc-

tion, improve quality and increase profitability. Among 

them, a special role belongs to the rational system of 

feed production and normalized feeding, most fully 
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corresponding to the physiological needs of the animal, 

taking into account its productivity and physiological 

state. Only in this case it is possible to count on high 

payment of a forage by production and low Prime cost 

of production of milk, and, consequently, and its high 

profitability. And this is understandable, since the share 

of feed costs in the structure of the cost of milk produc-

tion reaches 40-50% or more. And in addition, feed 

costs for the production of 1 kg of milk, depending on 

the quality of the feed used and the implementation of 

various methods of standardized feeding, vary from 0.8 

to 2 feed units or more. At the same time, the higher the 

daily productivity, the lower the feed costs per unit of 

output. In this regard, some investors who have in-

vested in the development of dairy cattle, there was a 

misconception that it is enough to buy imported cows 

with high genetic potential, and build modern comput-

erized farms, as milk "flows like a river". And this is 

their deepest error. Cows of domestic breeds have a 

fairly high genetic potential of productivity, as through-

out the 20th century in Russia, imported cattle were im-

ported, which was used to improve local breeds. Only 

in the 60s from the Netherlands and Sweden were im-

ported about 16 thousand heads of black-and-white cat-

tle and created more than 100 herds-reproducers of 

purebred Dutch and black-and-white cattle (1). 

Bulls of Holstein breed were widely used for ac-

celerated improvement of commodity and breeding 

massifs of domestic cattle breeds (2,3). All this gives 

grounds to argue that dairy cattle, preserved today in 

the agricultural enterprises and personal peasant farm-

stead, has a sufficiently high potential for productivity, 

but it is used only half. And this is one of the most sig-

nificant features of the agricultural sector of Russia. 

This feature is that a high level of security of land re-

sources, with a constant deficit in logistics, has deter-

mined its development towards a moderate intensity of 

use of natural resources in which the increase of gross 

agricultural production was carried out by preferential 

expansion of acreage and number of livestock. Under 

these conditions, the full realization of the genetic po-

tential of dairy cattle is closely dependent on the inten-

sity of crop production, estimated by the gross volume 

and structure of feed production, the yield of dry matter 

in the crop yield and the concentration of physiologi-

cally available (exchange) energy in it. And, if the bio-

logical resource of crop production of a particular econ-

omy is not able to meet the physiological need of highly 

productive livestock in energy and nutrients, the import 

of imported animals in such conditions is inefficient 

and associated with economic loss. This is confirmed 

by the example of individual enterprises that, within the 

framework of the national project, built" turnkey "mod-

ern complexes, imported netels, and only after that 

"caught on" that there is no appropriate feed base that 

ensures the formation of the required feed balance, and" 

saving " recommendations for the organization, in rela-

tion to such conditions of full feeding of highly produc-

tive cattle. Such "bad luck" gave rise to another "myth" 

that imported cattle have their physiological character-

istics that distinguish them from domestic breeds of cat-

tle, and therefore the norms and technologies of feeding 

adopted in our country can not be effectively used in 

the maintenance of imported cattle (4,5). 

But before agreeing or rejecting this conclusion 

and finding the true reasons for the fact that in many 

farms where imported netels were imported, the latter 

could not realize their genetic potential of productivity, 

it is necessary to compare the real conditions for the 

development of agriculture in our country and abroad. 

It is known that the agricultural sector of Western coun-

tries is and is developing in soil-climatic and economic 

conditions favorable for efficient production of agricul-

tural products, while the bulk of agricultural production 

in Russia is carried out in areas of risky agriculture, 

with bioclimatic potential, which is 2.5 times lower 

than in Western countries. And to achieve equal condi-

tions for the development of the agricultural sector, do-

mestic agriculture will need to increase the effective 

fertility of the soil, the implementation of rational sys-

tems of agriculture, crop production and animal hus-

bandry, 2.5 times more costs of man-made energy than 

is invested today in the modern agricultural sector of 

the United States. But if we consider that the level of 

specific investments in agriculture of Western countries 

is ten times higher than the same indicator for our coun-

try, then the task of creating equal conditions for the 

development of the agricultural sector with Western 

countries, from an economic standpoint, is practically 

impossible (6). 

Based on this, it can be argued that it is the low 

level of biological resources of domestic agriculture 

and the related problem of the quality of harvested feed, 

estimated by COE, is one of the most significant factors 

determining the completeness of the genetic potential 

of productivity and duration of production use of dairy 

cattle.  

Due to the low concentration of metabolic energy 

in bulky feeds, the increase in the level of energy nutri-

tion of diets, especially for high-yielding cows, is pro-

vided exclusively by increasing rates of use of concen-

trated feeds. 

Thus, for a group of agricultural enterprises, the 

increase in milk productivity of cows from 2405 to 

5100 kg, associated with an increase in their feeding 

level from 32-35 to 50-54 GJ, was observed only with 

an increase in COE from 9.24 to 10.21-11.45 MJ, re-

spectively. At the same time, the increase in COE was 

achieved not by improving the quality of bulky feeds, 

but by changing the structure of the annual diet towards 

increasing the specific weight of concentrated feeds 

from 24.4 to 48% and fodder beet from 1.65 to 4.32%, 

which have high energy value and good dietary proper-

ties. 

On the basis of the conducted researches and the 

received results the conclusion is made that develop-

ment of the program of feeding of productive cattle 

most fully realizing its genetic potential, demands the 

objective forecast of daily consumption of dry sub-

stance from the used rations. In this case, the amount of 

dry matter consumed is a function of the live weight of 

the animal and its physiological state. And since the 

real increase in milk productivity of animals is achieved 

through the use of feed with dietary properties and high 
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concentration of metabolic energy, it creates a miscon-

ception about the existence of a close relationship be-

tween the level of milk productivity and the ability of 

the animal to consume a certain amount of feed per unit 

of live weight.  

Naturally, animals with a high genetic potential 

for productivity are characterized by a more intensive 

metabolism, well-developed digestive organs, which 

provides a higher individual ability to consume dry 

matter per unit of body weight. However, based on the 

average experimental data, the level of milk productiv-

ity is a function of the daily intake of dry matter of the 

diet per 100 kg of live weight, which is described by 

the following system of equations:  

 

y=-0.36+0, 27x1+0, 28x2, live weight 500 kg (1) 

 

y=-1,884+0, 09x1+0, 51x2, 600 kg  (2) 

 

y=0.44+0, 20X1+0, 22x2, 700 kg  (3) 

 

where-the daily dry matter intake per 100 kg live 

weight in kilograms; x1 ï the daily milk yield per 100 

kg of live weight, kg; x2 is the concentration of metab-

olizable energy in the diet dry matter, MJ/kg the com-

parison of the coefficients of x1 and x2, equal to 0.09 

and 0.1 in equation (2) suggests that the strength of the 

impact of COE on the level of consumption of dry mat-

ter per 100 kg live weight is about 5 times greater than 

the impact of individual animal productivity. At the 

same time, with an increase in live weight, the level of 

consumption of dry matter per 100 kg of live weight 

decreases, but the total daily consumption per head in-

creases with an increase in live weight. Highly produc-

tive cows with record productivity differ in live weight 

exceeding 700 kg, which is confirmed by equation (3), 

from which it follows that the daily consumption of dry 

matter per 100 kg of live weight equally increases un-

der the influence of individual productivity (x1) and 

live weight of the animal (x2). But at the same time 

with the increase in live weight, the consumption of dry 

matter per 100 kg of live weight does not decrease, as 

is observed with the live weight of cows of 500 and 600 

kg (equation 1 and 2). 

During pregnancy, with the development of repro-

ductive organs, the ability of the cow to consume dry 

matter per unit of body weight is reduced by half. But, 

under all other equal conditions, the level of consump-

tion of dry matter depends primarily on the concentra-

tion of metabolic energy in the feed used and the struc-

ture of the diet:  

 

Y=9.34+0, 14x3-0, 003x4-0, 028x6-0, 035x7 (4) 

 

Y=9,17+0, 131x3-0, 039x5 (5) 

 

where Y is the daily intake of dry matter, and X3, 

x4,X5, X6, X7 is the average daily intake in the annual 

diet of concentrated feed, silage, green feed, hay and 

haylage.  

Assessment of the equations shows that the maxi-

mum dry matter intake associated with the optimal con-

centration of metabolizable energy in it, is provided by 

the structure of the annual diet, including at least 28-

30% nutritionally concentrated food, not more than 

28% of silage corn, not less than 2-2,5% fodder beet 

and not more than 19% of green fodder.  

The inclusion in the structure of the annual diet of 

green fodder in an amount of more than 19%, as a rule, 

indicates an adequate reduction in the volume of hay 

and haylage, and, consequently, a relative decrease in 

the level of feeding of livestock in the winter-stall pe-

riod. 
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PRODUCTIVITY OF PINK GRAPE VARIOUS TABLE VARIETIES UNDER THE CONDITIONS OF 
THE SOUTH PIEDMONT ZONE  

 
ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʟʦʚʦʷʛʦʜʥʳʭ ʩʦʨʪʦʚ ʚʠ-

ʥʦʛʨʘʜʘ ʥʘʨʦʜʥʦʡ ʩʝʣʝʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʖʞʥʦ-ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʣʦʚʠʷʤ ʜʘʥʥʦʡ ʟʦʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦ-
ʚʘʥʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

Abstract 
The paper presents data on the study of productive indicators of rose-grape varieties of folk selection in the 

conditions of the South Piedmont zone of the Krasnodar Territory. The analysis of the research results showed 
that they are fully consistent with the conditions of this zone and can be recommended for cultivation in production 
conditions. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʥʦʛʨʘʜ, ʩʪʦʣʦʚʳʝ ʩʦʨʪʘ, ɻʝʣʠʦʩ, ɻʫʨʤʘʥ ʨʘʥʥʠʡ, ʂʨʘʩʦʪʢʘ, ʄʦʜʝʨʥ, ʫʨʦʞʘʡ-

ʥʦʩʪʴ 
Key words: grapes, table varieties, Helios, Gourmet early, Beauty, Modern, productivity 
 
ɺ ʥʘʩʪʦʷʱʠʭ ʨʝʘʣʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʜʠʥʘʤʠʯʥʳʡ 

ʧʨʦʮʝʩʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʨʪʠʤʝʥʪʘ ʚʠʥʦʛʨʘʜʘ. 
ʉʦʨʪ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʥʦ-
ʛʨʘʜʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʠʛʨʘʝʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʫʣʫʯ-
ʰʝʥʠʠ ʝʝ ʢʘʯʝʩʪʚʘ. ɺʣʠʷʥʠʝ ʩʦʨʪʦʚʳʭ ʨʘʟʣʠʯʠʡ ʥʘ 
ʢʘʯʝʩʪʚʦ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʚʠʥʦʛʨʘʜʘʨʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 
ʩʠʣʴʥʝʝ, ʯʝʤ, ʢ ʧʨʠʤʝʨʫ, ʫ ʟʝʨʥʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 
ʢʫʣʴʪʫʨ [2,3,10,11,12]. 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʫʩʣʦ-

ʚʠʡ ʖʞʥʦ-ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʥʘ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦ-
ʢʘʟʘʪʝʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʦʟʦʚʦʷʛʦʜʥʳʭ ʩʪʦʣʦʚʳʭ 
ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʷʪ ʚ 
ʪʝʤʘʪʠʯʝʩʢʠʡ ʧʣʘʥ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʢʘʬʝʜʨʳ ʚʠʥʦ-
ʛʨʘʜʘʨʩʪʚʘ ʂʫʙɻɸʋ [1,4-9,13,14]. 
ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ 

ʩʦʨʪʘ ʥʘʨʦʜʥʦʡ ʩʝʣʝʢʮʠʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 
ɺ. ʅ. ʂʨʘʡʥʦʚʘ (ʛ.ʅʦʚʦʯʝʨʢʘʩʩʢ): ɻʝʣʠʦʩ ʠ ɻʫʨʤʘʥ 
ʨʘʥʥʠʡ, ʘ ʪʘʢʞʝ ɽ. ɻ. ʇʘʚʣʦʚʩʢʦʛʦ (ʛ.ʅʦʚʦʰʘʭ-
ʪʠʥʩʢ): ʂʨʘʩʦʪʢʘ ʠ ʄʦʜʝʨʥ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ 
ʚʟʷʪ ʨʘʡʦʥʠʨʦʚʘʥʥʳʡ ʩʦʨʪ ʌʘʥʪʘʟʠʷ. 
ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦ ʦʙ-

ʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɸʛʨʦʪʝʭʥʠʢʘ ʥʘ ʦʧʳʪʥʦʤ 
ʫʯʘʩʪʢʝ ʚʠʥʦʛʨʘʜʘ  ʦʙʱʝʧʨʠʥʷʪʘʷ ʜʣʷ ʜʘʥʥʦʡ ʟʦʥʳ 
ʠ ʢʫʣʴʪʫʨʳ. ʂʫʣʴʪʫʨʘ ʚʠʥʦʛʨʘʜʥʠʢʦʚ ï ʫʢʨʳʚʥʘʷ. 
ʉʭʝʤʘ ʧʦʩʘʜʢʠ ʢʫʩʪʦʚ ʚʠʥʦʛʨʘʜʘ ï 3 Ĭ 2 ʤ. ʂʫʩʪʳ 
ʚʠʥʦʛʨʘʜʘ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦ ʪʠʧʫ ʤʥʦʛʦʨʫ-
ʢʘʚʥʦʛʦ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʚʝʝʨʘ. 
ʋʨʦʞʘʡ ʩ ʢʫʩʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʦʜʥʦʛʦ ʛʝʢ-

ʪʘʨʘ ʧʣʦʱʘʜʠ ʚʠʥʦʛʨʘʜʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ï ʚʦʪ ʪʝ ʦʩ-
ʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚ 
ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ.  

ʊʘʢ ʫʨʦʞʘʡ ʩ ʢʫʩʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʛʝʢʪʘʨʘ 
ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʙʳʣʠ ʫ ʚʠʥʦʛʨʘʜʘ ʩʦʨʪʘ ɻʝʣʠʦʩ, ʫ 
ʢʦʪʦʨʦʛʦ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 16,30 ʪ/ʛʘ, ʯʪʦ ʥʘ 52,6 % 
ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʌʘʥʪʘʟʠʷ (10,68 
ʪ/ʛʘ). ʋʩʪʫʧʘʣ ʝʤʫ ʩʦʨʪ ʄʦʜʝʨʥ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 
15,36 ʪ/ʛʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʪʦʣʴʢʦ ʥʘ 
43,8 %. ɽʱʝ ʙʦʣʝʝ ʥʠʟʢʦʡ ʦʢʘʟʘʣʘʩʴ ʫʨʦʞʘʡʥʦʩʪʴ 
ʩʦʨʪʘ ɻʫʨʤʘʥ ʨʘʥʥʠʡ ï 13,08 ʪ/ʛʘ, ʢʦʪʦʨʘʷ ʧʨʝʚʳ-
ʰʘʣʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʌʘʥʪʘʟʠʷ ʥʘ 
28,7 %.  ʉʦʨʪ ʂʨʘʩʦʪʢʘ ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ ï 
ʨʘʟʥʠʮʘ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 0,17 ʪ/ʛʘ ʥʝ ʩʫʱʝʩʪʚʝʥʥʘ, 
ʪʘʢ ʢʘʢ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʦʧʳʪʘ 
(ʅʉʈ05 = 0,74 ʪ/ʛʘ). 
ɼʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʤʝʞʜʫ ʩʦʨʪʘʤʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 
ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ (ʅʉʈ05 = 0,74 ʪ/ʛʘ), 
ʧʦ ʩʘʭʘʨʠʩʪʦʩʪʠ ʠ ʢʠʩʣʦʪʥʦʩʪʠ ï ʪʘʢ ʞʝ ʠʤʝʶʪʩʷ 
(ʅʉʈ05 = 0,9 ʛ/ʩʤ3 ʠ 0,3 ʛ/ʣ).  
ʇʨʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʚʠʥʦʛʨʘʜʘ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʘʭʘʨʦʚ ʠ 
ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ ʚ ʩʦʢʝ ʷʛʦʜ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 
ʩʦʢʘ ʷʛʦʜ ʚʠʥʦʛʨʘʜʘ ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʝʥ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ: ʦʨ-
ʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ (ʷʙʣʦʯʥʘʷ, ʚʠʥʥʘʷ, ʫʢʩʫʩʥʘʷ, 
ʣʠʤʦʥʥʘʷ, ʷʥʪʘʨʥʘʷ, ʤʦʣʦʯʥʘʷ ʠ ʜʨ.), ʩʘʭʘʨʘ (ʧʦʣʠ-
ʩʘʭʘʨʠʜʳ ʠ ʤʦʥʦʩʘʭʘʨʠʜʳ), ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-
ʥʳʝ ʚʝʱʝʩʪʚʘ (ʬʝʨʤʝʥʪʳ, ʬʝʥʦʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 
ʚʠʪʘʤʠʥʳ) ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ɺ ʩʣʫʯʘʝ ʥʝʠʩʧʦʣʥʝ-
ʥʠʷ ʧʨʘʚʠʣ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʧʦ ʟʘʱʠʪʝ 
ʨʘʩʪʝʥʠʡ, ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʚ ʚʠʥʦʛʨʘʜʝ ʤʦʞʥʦ ʦʙ-
ʥʘʨʫʞʠʪʴ ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʩʪʠʮʠʜʦʚ. ɺ ʩʦ-
ʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚ ʮʝʣʷʭ 
ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʳ 
ʦʪʦʙʨʘʣʠ ʦʙʨʘʟʮʳ ʚʠʥʦʛʨʘʜʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʢʘ 
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ʷʛʦʜ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʂʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ 
ʧʨʦʜʫʢʮʠʠ ʚʠʥʦʛʨʘʜʘ ʠʩʧʦʣʥʷʝʪʩʷ ʚ ʛʣʘʚʥʦʤ ʧʦ 
ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʩʘʭʘʨʠʩʪʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ 
ʩʦʙʩʪʚʝʥʥʦ ʦʥʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚʢʫʩʦʚʳʝ 
ʠ ʧʠʪʘʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʥʦʛʨʘʜʘ. ʇʨʦʮʝʩʩ 
ʥʘʢʦʧʣʝʥʠʷ ʩʘʭʘʨʦʚ ʧʨʦʠʩʪʝʢʘʝʪ ʥʝʦʜʠʥʘʢʦʚʦ ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠ ʧʨʠ-
ʤʝʥʷʝʤʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ.  
ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚʠʥʦʛʨʘʜʘ ʙʳʣʠ ʢʦʥ-

ʜʠʮʠʦʥʥʳ. ʉʘʭʘʨʠʩʪʦʩʪʴ ʩʦʢʘ ʷʛʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʙʳʣʘ ʫ ʩʦʨʪʦʚ ɻʫʨʤʘʥ ʨʘʥʥʠʡ ʠ ʄʦʜʝʨʥ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, 20,3 ʠ 21,2 ʛ/100 ʩʤ3, ʯʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʴ-
ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 10,3 ʠ 15,2 %. ʄʠʥʠʤʘʣʴʥʦʡ 
ʦʥʘ ʙʳʣʘ ʫ ʩʦʨʪʘ ɻʝʣʠʦʩ ï 17,5 ʛ/100 ʩʤ3, ʧʨʦʪʠʚ 
18,4 ʛ/100 ʩʤ3 ʫ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʦʨʪʘ ʌʘʥʪʘʟʠʷ. ʋ 
ʩʦʨʪʘ ʂʨʘʩʦʪʢʘ ʩʘʭʘʨʠʩʪʦʩʪʴ ʩʦʢʘ ʷʛʦʜ ʙʳʣʘ ʥʘ 
ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. 
ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʢʠʩ-

ʣʦʪʥʦʩʪʴ ʚʠʥʦʛʨʘʜʘ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʚʢʫʩʦʚʳʝ ʢʘ-
ʯʝʩʪʚʘ ʚʠʥʦʛʨʘʜʘ. ʂʠʩʣʦʪʥʦʩʪʴ ʩʦʢʘ ʷʛʦʜ ʥʘʭʦʜʠ-
ʣʘʩʴ ʚ ʦʙʨʘʪʥʦʡ ʧʨʦʧʦʨʮʠʠ ʩʘʭʘʨʠʩʪʦʩʪʠ. ʋ ʩʦʨʪʦʚ 
ɻʝʣʠʦʩ, ʂʨʘʩʦʪʢʘ ʠ ʌʘʥʪʘʟʠʷ (ʢʦʥʪʨʦʣʴ) ʦʥʘ ʦʢʘʟʘ-
ʣʘʩʴ ʦʜʠʥʘʢʦʚʦʡ (ʨʘʟʥʠʮʘ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ 
ʦʧʳʪʘ). ʋ ʩʦʨʪʦʚ ʄʦʜʝʨʥ ʠ ɻʫʨʤʘʥ ʨʘʥʥʠʡ ʢʠʩʣʦʪ-
ʥʦʩʪʴ ʩʦʢʘ ʷʛʦʜ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʦʢʘʟʘʣʘʩʴ ʥʘ 
ʫʨʦʚʥʝ 6,0 ʠ 6,2 ʛ/ʜʤ3, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ 
ʩʦʨʪʘ ɻʫʨʤʘʥ ʨʘʥʥʠʡ, ʄʦʜʝʨʥ ʠ ɻʝʣʠʦʩ  ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʫʨʦʞʘʡʥʦʩʪʠ (13,74 ï 
16,30 ʪ/ʛʘ), ʧʨʝʚʳʰʘʷ ʢʦʥʪʨʦʣʴʥʳʡ ʩʦʨʪ ʌʘʥʪʘʟʠʷ, 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 28,7, 43,8 ʠ 52,6 %. ʉʦʨʪ ʂʨʘ-
ʩʦʪʢʘ ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ. ʋ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 
ʩʦʨʪʦʚ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʠ ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ ʩʦ-
ʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʪʦ-
ʣʦʚʳʤ ʩʦʨʪʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ 
ʚ ʩʚʝʞʝʤ ʚʠʜʝ (ɻʆʉʊ ʈ 53023ï2008). ʉʘʭʘʨʠʩʪʦʩʪʴ 
ʩʦʢʘ ʷʛʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ ʙʳʣʘ ʫ ʩʦʨʪʦʚ ɻʫʨʤʘʥ ʨʘʥ-
ʥʠʡ ʠ ʄʦʜʝʨʥ ï ʥʘ 10,3 ʠ 15,2 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠ ʥʘʠʙʦʣʝʝ ʦʧ-
ʪʠʤʘʣʴʥʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʩʘʭʘʨʦʚ ʠ ʢʠʩʣʦʪ ʚ ʩʦʢʝ 
ʷʛʦʜ. ʉʦʨʪ ʂʨʘʩʦʪʢʘ ʙʳʣ ʥʘ ʫʨʦʚʥʝ ʢʦʥʪʨʦʣʷ, ʘ ʩʦʨʪ 
ɻʝʣʠʦʩ ʧʦ ʢʘʯʝʩʪʚʫ ʷʛʦʜ ʫʩʪʫʧʘʣ ʩʦʨʪʫ ʌʘʥʪʘʟʠʷ 
(ʢʦʥʪʨʦʣʶ). 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɺʣʘʩʦʚʝʮ, ʖ. ɺ. ʉʦʨʪʦʠʟʫʯʝʥʠʝ ʩʪʦʣʦʚʳʭ 

ʨʦʟʦʚʦʷʛʦʜʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ ʫʩʣʦʚʠʷʭ 
ʖʞʥʦ-ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ / 
ʖ. ɺ. ɺʣʘʩʦʚʝʮ, ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ // ʉʦʚʨʝʤʝʥʥʳʝ 
ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘ-
ʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ: ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʠʪʦ-
ʛʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ - ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝ-
ʨʝʥʮʠʠ (ʆʨʝʥʙʫʨʛ, 24 ʜʝʢʘʙʨʷ 2017). /ʚ 6 ʯ. ʏ.5 - 
ʉʪʝʨʣʠʪʘʤʘʢ: ɸʄʀ, 2017. ï ʉ. 186-187. 

2. ʂʨʘʚʯʝʥʢʦ, ʈ. ɺ. ʂʘʯʝʩʪʚʦ ʚʠʥʦʛʨʘʜʘ ʠ ʚʠʥʦ-
ʤʘʪʝʨʠʘʣʦʚ ʩʦʨʪʘ ʉʘʧʝʨʘʚʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ 
ʣʠʛʥʦʛʫʤʘʪʦʚ ʤʘʨʢʠ çɹè / ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, 
ʇ. ʇ. ʈʘʜʯʝʚʩʢʠʡ, ɸ. ɺ. ʇʨʘʭ // ʇʦʣʠʪʝʤʘʪʠʯʝʩʢʠʡ 
ʩʝʪʝʚʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ʂʫʙʘʥʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʘʫʯ-
ʥʳʡ ʞʫʨʥʘʣ ʂʫʙɻɸʋ) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
ʂʨʘʩʥʦʜʘʨ: ʂʫʙɻɸʋ, 2015. ï ˉ 111. ï ʉ. 504-519. 

3. ʂʨʘʚʯʝʥʢʦ, ʈ. ɺ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʠ 
ʚʦʟʜʝʣʳʚʘʥʠʷ ʚʠʥʦʛʨʘʜʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʨʪʘ ʉʘʧʝ-
ʨʘʚʠ ʣʠʛʥʦʛʫʤʘʪʦʚ ʤʘʨʢʠ çɸè / ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, 
ʇ. ʇ. ʈʘʜʯʝʚʩʢʠʡ, ɸ. ɺ. ʇʨʘʭ // ʇʦʣʠʪʝʤʘʪʠʯʝʩʢʠʡ 

ʩʝʪʝʚʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ ʂʫʙʘʥʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʅʘʫʯ-
ʥʳʡ ʞʫʨʥʘʣ ʂʫʙɻɸʋ) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
ʂʨʘʩʥʦʜʘʨ: ʂʫʙɻɸʋ, 2015. ï ̄  111. ï ʉ. 1704-1715. 

4. ʂʨʘʚʯʝʥʢʦ, ʈ. ɺ. ʉʦʨʪʦʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʭ ʪʝʤʥʦʷʛʦʜʥʳʭ ʩʪʦʣʦʚʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ 
ʚ ʫʩʣʦʚʠʷʭ ʖʞʥʦ-ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʨʘʩʥʦʜʘʨ-
ʩʢʦʛʦ ʢʨʘʷ / ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ʉ. ʇ. ɸʣʝʢʩʝʝʥʢʦ // // 
Colloquium-journal, 2018. ï ˉ 5-2 (16). ï ʉ. 15-16. 

5. ʂʨʘʚʯʝʥʢʦ, ʈ. ɺ. ʀʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
ʙʝʣʦʷʛʦʜʥʳʭ ʩʪʦʣʦʚʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ ʫʩʣʦ-
ʚʠʷʭ ʖʞʥʦ-ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 
ʢʨʘʷ / ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ɸ. ʖ. ɻʫʙʘʨʴ// Colloquium-
journal, 2019. ï ˉ 12-2 (36). ï ʉ. 19-21. 

6. ʂʨʘʚʯʝʥʢʦ, ʈ. ɺ. ʌʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʪʝʤʥʦʷ-
ʛʦʜʥʳʭ ʩʪʦʣʦʚʳʭ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦ-
ʛʨʘʜʘ ʚ ʊʘʤʘʥʩʢʦʡ ʧʦʜʟʦʥʝ ʂʫʙʘʥʠ / ʈ. ɺ. ʂʨʘ-
ʚʯʝʥʢʦ, ʃ. ʇ. ʊʨʦʰʠʥ, ʅ. ɺ. ʄʘʪʫʟʦʢ, ʇ. ʇ. ʈʘʜʯʝʚ-
ʩʢʠʡ // ʄʘʛʘʨʘʯ. ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʠ ʚʠʥʦʜʝʣʠʝ. ï 
ʗʣʪʘ, 2019. ï ˉ.1 (21). ï ʉ.19-22. 

7. ʂʨʘʚʯʝʥʢʦ, ʈ. ɺ. ʉʦʨʪʦʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʭ ʩʪʦʣʦʚʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ ʫʩʣʦʚʠʷʭ ʊʘʤʘʥʠ 
/ ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ɼ. ʉ. ɺʦʡʮʝʭʦʚʩʢʘʷ // Colloquium-
journal, 2019. ï ˉ 1 (25). ï ʉ. 53-55. 

8. ʂʨʘʚʯʝʥʢʦ, ʈ. ɺ. ʉʦʨʪʦʠʟʫʯʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʭ ʢʨʘʩʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʨʪʦʚ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ 
ʚʠʥʦʛʨʘʜʘ ʚ ʫʩʣʦʚʠʷʭ ɸʥʘʧʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ ʂʨʘʩ-
ʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ / ʈ. ɺ.ʂʨʘʚʯʝʥʢʦ, ɸ. ʆ. ʄʦʨʜʦʚʠʥʘ 
// Colloquium-journal, 2019. ï  ̄3 (27). ï ʉ. 26-28. 

9. ʂʨʘʚʯʝʥʢʦ, ʈ. ɺ. ʀʟʫʯʝʥʠʝ ʨʦʟʦʚʦʷʛʦʜʥʳʭ 
ʩʪʦʣʦʚʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ ʫʩʣʦʚʠʷʭ ʖʞʥʦ-
ʇʨʝʜʛʦʨʥʦʡ ʟʦʥʳ / ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ɼ. ɺ. ɼʫʜʘʨʴ, 
ʖ. ɺ. ʉʦʙʦʣʝʚʘ, // Colloquium-journal, 2019. ï ̄  26-
2 (50). ï ʉ. 21-23. 

10. ʄʘʪʫʟʦʢ, ʅ. ɺ. ʕʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘʷ ʚʠʥʦ-
ʛʨʘʜʥʦ-ʚʠʥʦʜʝʣʴʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ: ʥʦʚʳʡ ʧʦʜʭʦʜ 
ʝʝ ʧʦʣʫʯʝʥʠʷ / ʅ. ɺ. ʄʘʪʫʟʦʢ, ʇ. ʇ. ʈʘʜʯʝʚʩʢʠʡ, 
ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ʃ. ʇ. ʊʨʦʰʠʥ // ʊʨʫʜʳ ʂʫʙʘʥʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2015. ï 
ˉ 55. ï ʉ. 149-155. 

11. ʈʘʜʯʝʚʩʢʠʡ, ʇ. ʇ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʥʘ ʦʩʥʦʚʝ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ / ʇ. ʇ. ʈʘʜ-
ʯʝʚʩʢʠʡ, ʅ. ɺ. ʄʘʪʫʟʦʢ, ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ʃ. ʇ. ʊʨʦ-
ʰʠʥ, ɼ. ɺ. ʉʠʜʦʨʝʥʢʦ, ʀ. ɸ. ʏʫʨʩʠʥ // ʊʨʫʜʳ 
ʂʫʙɻɸʋ, 2015. - ˉ 55. ï ʉ. 223-228. 

12. ʊʨʦʰʠʥ, ʃ. ʇ. ɸʤʧʝʣʦʛʨʘʬʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʦʟʦʚʦʷʛʦʜʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ 
ʫʩʣʦʚʠʷʭ ɸʥʘʧʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 
ʢʨʘʷ / ʃ. ʇ. ʊʨʦʰʠʥ, ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ʅ. ɺ. ʄʘʪʫʟʦʢ 
ʇ. ʇ. ʈʘʜʯʝʚʩʢʠʡ, ʉ. ʄ. ɻʦʨʣʦʚ, ɸ. ɺ. ʄʠʣʦʚʘʥʦʚ, 
ɸ. ʉ. ɿʚʷʛʠʥ // ʄʘʛʘʨʘʯ. ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʠ ʚʠʥʦʜʝ-
ʣʠʝ. ï ʗʣʪʘ, 2018. ï ˉ.1. ï ʉ.10-12. 

13. ʊʨʦʰʠʥ, ʃ. ʇ. ʌʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʪʝʤʥʦʷ-
ʛʦʜʥʳʭ ʩʪʦʣʦʚʳʭ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦ-
ʛʨʘʜʘ ʚ ʊʘʤʘʥʩʢʦʡ ʧʦʜʟʦʥʝ ʂʫʙʘʥʠ / ʃ. ʇ. ʊʨʦʰʠʥ, 
ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ʅ. ɺ. ʄʘʪʫʟʦʢ, ʇ. ʇ. ʈʘʜʯʝʚʩʢʠʡ // 
ʄʘʛʘʨʘʯ. ɺʠʥʦʛʨʘʜʘʨʩʪʚʦ ʠ ʚʠʥʦʜʝʣʠʝ. ï ʗʣʪʘ, 
2019. ï ˉ.1 (21). ï ʉ.19-22. 

14. ʊʨʦʰʠʥ, ʃ. ʇ. ɸʛʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʙʝʣʦʷʛʦʜʥʳʭ ʩʦʨʪʦʚ ʚʠʥʦʛʨʘʜʘ ʚ 
ʫʩʣʦʚʠʷʭ ɸʥʘʧʦ-ʊʘʤʘʥʩʢʦʡ ʟʦʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ 
ʢʨʘʷ / ʃ. ʇ. ʊʨʦʰʠʥ, ʈ. ɺ. ʂʨʘʚʯʝʥʢʦ, ʅ. ɺ. ʄʘʪʫ-
ʟʦʢ, ʇ. ʇ. ʈʘʜʯʝʚʩʢʠʡ ʉ. ʄ. ɻʦʨʣʦʚ // ʄʘʛʘʨʘʯ. ɺʠ-
ʥʦʛʨʘʜʘʨʩʪʚʦ ʠ ʚʠʥʦʜʝʣʠʝ. ï ʗʣʪʘ, 2019. ï ʊ. 21. - 
ˉ.2 (108). ï ʉ.102-104. 



ζColloquium - journal Ȼ#2 7(51),2019 / AGRICULTURAL SCIENCES 57 

ʋɼʂ 636.2.083.37:636.084.52 

ɼʝʥʴʢʠʥ ɸʣʝʢʩʝʡ ʀʚʘʥʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

 ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʠʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ʠ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ  

ʬʠʣʠʘʣ ʌɻɹʅʋʌʅʎ ɺʀɾ ʠʤ. ʃ. ʂ. ʕʨʥʩʪʘ 

ʈʦʩʩʠʷ, ʛ. ɹʦʨʦʚʩʢ 

 ʃʝʤʝʰʝʚʩʢʠʡ ɺʠʢʪʦʨ ʆʣʝʛʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

 ʠʥʩʪʠʪʫʪ ʠʤ. ɸ. ɼ. ʉʘʭʘʨʦʚʘ  

ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɹʝʣʦʨʫʩʠʷ, ʄʠʥʩʢ 

DOI: 10.24411/2520-6990-2019-11086 

ʕʅɽʈɻɽʊʀʏɽʉʂʀʁ ʆɹʄɽʅ ʀ ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʈʆʉʊɸ ɹʓʏʂʆɺ ɺ ʇɽʈʀʆɼ 

ɺʓʈɸʑʀɺɸʅʀʗ ʇʈʀ ʈɸɿʅʆʄ ʋʈʆɺʅɽ ʆɹʄɽʅʅʆɻʆ ʇʈʆʊɽʀʅɸ ɺ ʈɸʎʀʆʅɽ 

 

Denkin Alexey Ivanovich 

PhD in biology, 

Senior Researcher 

Institute of Animal Physiology,  

Biochemistry and Nutrition ï 

 Branch of L. K. Ernst Federal Science  

Center for Animal Husbandry 

Russia, Borovsk 

Lemiacheuski Viktor Olegovich 

PhD in agriculture,  

associate professor 

International Sakharov Environmental  

Institute of Belarusian State University 

Belorussia, Minsk 

 

ENERGY METABOLISM AND THE GROWTH RATE OF BULL CALVES  IN THE GROWING 

PERIOD WITH DIFFERENT LEVELS OF METABOLIZABLE  PROTEIN IN THE DIET  

 

Abstract: 

On the basis of the balance of energy and substrates, the ratio of the costs of exchange energy of the diet at 

different levels of exchange protein for heat production and deposition in the body weight gain of dairy bulls 

during the growing period is determined 

ɸʥʥʦʪʘʮʠʷ:  
ʅʘ ʦʩʥʦʚʝ ʙʘʣʘʥʩʘ ʵʥʝʨʛʠʠ ʠ ʩʫʙʩʪʨʘʪʦʚ ʦʧʨʝʜʝʣʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʪʨʘʪ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʨʘʮʠʦʥʘ 

ʧʨʠ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ ʪʝʧʣʦʧʨʦʜʫʢʮʠʶ ʠ ʦʪʣʦʞʝʥʠʝ ʚ ʧʨʠʨʦʩʪʝ ʤʘʩʩʳ ʪʝʣʘ ʙʳʯʢʦʚ 

ʤʦʣʦʯʥʳʭ ʧʦʨʦʜ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʦʙʤʝʥʥʳʡ ʧʨʦʪʝʠʥ, ʙʘʣʘʥʩ ʵʥʝʨʛʠʠ ʩʫʙʩʪʨʘʪʳ, ʙʳʯʢʠ, ʧʨʠʨʦʩʪ. 

Key words: metabolizable energy, metabolizable protein, energy balance, substrates, bull calves, gain. 

 

ʆʩʥʦʚʥʦʡ ʧʫʪʴ ʧʦʚʳʰʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʦʚʷʜʠʥʳ ʩʦʩʪʦʠʪ ʚ ʫʣʫʯʰʝʥʠʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʙʠʦʢʦʥʚʝʨʩʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʢʦʨʤʘ ʚ ʧʨʦʜʫʢʮʠʶ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ. ʂʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ, 

ʥʘʨʷʜʫ ʩ ʫʨʦʚʥʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʷʚʣʷ-

ʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʘ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʨʤʘ ʷʚʣʷʝʪʩʷ ʩʙʘ-

ʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʘ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʚʝʱʝʩʪʚʘʤ [1,2]. ʇʨʠ ʙʘʣʘʥʩʠʨʦ-

ʚʘʥʠʠ ʨʘʮʠʦʥʦʚ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʵʥʝʨʛʠʠ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʧʝʨʝ-

ʚʘʨʠʤʦʩʪʴ ʢʦʨʤʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʨʘʮʠʦʥʘ ʙʳʯʢʦʚ ʥʘ 

5,0 % (ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʩʫʭʦʤ ʚʝ-

ʱʝʩʪʚʝ 9,6 ʄɼʞ/ʢʛ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʵʥʝʨʛʠʠ ʦʪʣʦʞʝʥʠʷ ʠ ʩʠʥʪʝʟʘ ʧʨʠʨʦʩʪʘ ʥʘ 10,04 %, 

ʵʥʝʨʛʠʠ ʧʨʠʨʦʩʪʘ ï ʥʘ 19,50 %, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʨʦʩʪ ï ʥʘ 3,81 % 

[5] ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʘ ʧʦ ʘʟʦʪʠʩʪʳʤ ʚʝ-

ʱʝʩʪʚʘʤ ʦʟʥʘʯʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʪʘ-

ʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʘʤʠʥʦʢʠʩʣʦ-

ʪʘʤʠ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʢʠʰʝʯʥʠʢ ʪʨʫʜʥʦ ʨʘʩ-

ʧʘʜʘʝʤʦʛʦ ʧʨʦʪʝʥʠʘ ʠ ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʤʠʢʨʦʙʠʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ [9,12]. ʉʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ ʞʠʚʦʪʥʳʤʠ 

ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʥʝʨʛʠʠ ʚ ʩʫʭʦʤ ʚʝ-

ʱʝʩʪʚʝ ʨʘʮʠʦʥʘ, ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʘ ʠ ʝʛʦ ʨʘʩʱʝʧʣʷʝ-

https://doi.org/10.24411/2520-6990-2019-11086
https://doi.org/10.24411/2520-6990-2019-11086


58 AGRICULTURAL SCIENCES / ζColloquium - journal Ȼ# 27(51),2019 

ʤʦʩʪʠ [4, 6]. ɺʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʘʮʠʦʥʳ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ [7, 8]. 

ʇʨʠ ʦʮʝʥʢʝ ʧʨʦʪʝʠʥʦʚʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʞʚʘʯʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʙʠʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ ʚ 

ʧʨʝʜʞʝʣʫʜʢʘʭ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʢʦʨʤʦʚʦʛʦ ʠ ʤʠʢʨʦʙʥʦʛʦ ʙʝʣʢʘ, ʩʦʜʝʨʞʘ-

ʱʠʭʩʷ ʚ ʥʠʭ ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʠ ʫʨʦʚʥʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠ-

ʚʦʪʥʳʭ. ʂʨʦʤʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʨʤʝ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʠʣʠ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʚʘʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩʪʘʥʦʚʷʪʩʷ ʝʛʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴ, ʨʘʩ-

ʱʝʧʣʷʝʤʦʩʪʴ ʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʥʝʨʘʩʱʝʧ-

ʣʝʥʥʦʛʦ ʚ ʨʫʙʮʝ ʧʨʦʪʝʠʥʘ [10, 11]. 

ɺ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʳʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ ʩʠ-

ʩʪʝʤʳ ʧʠʪʘʥʠʷ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʢʘʯʝʩʪʚʘ ʧʨʦʪʝʠʥʘ ʠ ʫʛ-

ʣʝʚʦʜʦʚ ʢʦʨʤʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʥʝ ʪʦʣʴʢʦ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ, ʥʦ ʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʞʠ-

ʚʦʪʥʳʭ ʥʘ ʤʷʩʦ [3, 13]. 

ʎʝʣʴ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʘʭ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʦʩʪʘ ʙʳʯʢʦʚ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʦʚʝʣʠ ʵʢʩ-

ʧʝʨʠʤʝʥʪ ʤʝʪʦʜʦʤ ʣʘʪʠʥʩʢʦʛʦ ʢʚʘʜʨʘʪʘ ʥʘ 4-ʭ ʙʳʯ-

ʢʘʭ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ʚ ʚʠʚʘʨʠʠ ɺʅʀʀʌɹʠʇ 

ʞʠʚʦʪʥʳʭ. ʅʘʯʘʣʴʥʘʷ ʞʠʚʘʷ ʤʘʩʩʘ ʙʳʯʢʦʚ ï 147,3 

ʢʛ (ʚʦʟʨʘʩʪ 7 ʤʝʩʷʮʝʚ), ʚʳʨʘʱʝʥʥʳʭ ʧʦ ʧʨʠʥʷʪʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ: ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʠ ɿʎʄ, ʩʤʝʩʠ ʜʝʨʪʠ ʢʦʥʮʝʥ-

ʪʨʘʪʦʚ, ʧʨʠ ʨʘʥʥʝʤ ʧʨʠʫʯʝʥʠʠ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʛʨʫ-

ʙʳʭ ʢʦʨʤʦʚ. 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʧʨʠʚʷʟʥʦʝ, ʢʦʨʤʣʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ, 2-ʭʨʘʟʦʚʦʝ. ɽʞʝʜʥʝʚʥʦ ʫʯʠʪʳ-

ʚʘʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ. ɼʣʷ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʠ ʨʦʩʪʘ, ʙʳʯʢʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʟʚʝʰʠʚʘʣʠ. 

ɾʠʚʦʪʥʳʝ ʧʦʣʫʯʘʣʠ ʦʜʠʥʘʢʦʚʳʡ ʦʩʥʦʚʥʦʡ ʨʘ-

ʮʠʦʥ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʧʠʪʘʪʝʣʴʥʳʤ ʚʝʱʝ-

ʩʪʚʘʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʠ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ ʩʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ, ʨʘʮʠʦʥ 

ʚʢʣʶʯʘʣ ʩʝʥʦ ʟʣʘʢʦʚʦʝ, ʩʠʣʦʩ ʨʘʟʥʦʪʨʘʚʥʳʡ ʠ ʢʦʤ-

ʙʠʢʦʨʤ (ʪʘʙʣ. 1). 

ɺʥʫʪʨʠ ʛʨʫʧʧʳ, ʚ ʨʘʮʠʦʥʝ ʙʳʯʢʦʚ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʧʦʚʳʰʘʣʠ ʫʨʦʚʝʥʴ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ, ʟʘ 

ʩʯʝʪ ʚʚʦʜʘ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʩ ʨʘʟʥʦʡ ʨʘʩʧʘʜʘʝʤʦ-

ʩʪʴʶ ʧʨʦʪʝʠʥʘ (ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʧʦʜʩʦʣʥʝʯ-

ʥʦʛʦ ʞʤʳʭʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʪʝʠʥ, ʥʝʟʘʱʠʱʝʥʥʳʡ 

ʦʪ ʨʘʩʧʘʜʘ ʚ ʨʫʙʮʝ ʠʣʠ ʧʨʝʧʘʨʘʪ ʩʦʝʚʦʛʦ ʞʤʳʭʘ, ʩ 

ʧʨʦʪʝʠʥʦʤ, ʟʘʱʠʱʝʥʥʳʤ ʦʪ ʨʘʩʧʘʜʘ ʚ ʨʫʙʮʝ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʣʘʪʠʥ-

ʩʢʦʛʦ ʢʚʘʜʨʘʪʘ, ʙʳʯʢʠ ʧʦʣʫʯʘʣʠ ʩ ʨʘʮʠʦʥʦʤ 4-ʝ ʨʘʟ-

ʥʳʝ ʫʨʦʚʥʷ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ. ʆʪʥʦʰʝʥʠʝ ʦʙ-

ʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʢ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʨʘʮʠʦʥʘ ʩʦ-

ʩʪʘʚʠʣʦ ʚ 1-ʦʡ ʛʨʫʧʧʝ 7,8; ʚʦ 2-ʦʡ ï8,1; ʚ 3-ʡ ï8,4 ʠ 

ʚ 4-ʦʡ ï8,6 ʛ/ʄɼʞ. 

ʊʘʙʣʠʮʘ 1 

ʈʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʙʳʯʢʦʚ 

ʂʦʨʤʘ, ʢʛ 
ɻʨʫʧʧʘ 

1 (ʢʦʥʪʨʦʣʴ) 2 (ʦʧʳʪʥʘʷ) 3 (ʦʧʳʪʥʘʷ) 4 (ʦʧʳʪʥʘʷ) 

ʉʝʥʦ ʟʣʘʢʦʚʦʝ 0,5 0,5 0,5 0,5 

ʉʠʣʦʩ ʨʘʟʥʦʪʨʘʚʥʳʡ 6 6 6 6 

ʂʦʤʙʠʢʦʨʤ 4,25 4,00 3,75 3,5 

ɾʤʳʭ ʩʦʝʚʳʡ - - 0,5 0,75 

ɾʤʳʭ ʧʦʜʩʦʣʥʝʯʥʳʡ - 0,25 - - 

ʄʝʣ ʢʦʨʤʦʚʦʡ 0,1 0,1 0,1 0,1 

ʉʦʣʴ ʧʦʚʘʨʝʥʥʘʷ 0,1 0,1 0,1 0,1 

ʇʨʝʤʠʢʩ ʇʂ-60 0,1 0,1 0,1 0,1 

ʇʦʢʘʟʘʪʝʣʠ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʨʘʮʠʦʥʦʚ: 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʢʛ 6,1 6,1 6,1 6,1 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ, ʄɼʞ 60,9 60,9 60,9 60,9 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, ʛ 846 898 950 1002 

ʈʘʩʧʘʜʘʝʤʳʡ ʧʨʦʪʝʠʥ, ʛ 611 653 665 693 

ʅʝʨʘʩʧʘʜʘʝʤʳʡ ʧʨʦʪʝʠʥ, ʛ 235 245 285 309 

ʆʙʤʝʥʥʳʡ ʧʨʦʪʝʠʥ, ʛ 478 491 513 526 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʛ 918 934 920 921 

ʉʳʨʦʡ ʞʠʨ, ʛ 183 195 197 204 

ʉʳʨʘʷ ʟʦʣʘ, ʛ 384 394 392 396 

ɹʕɺ, ʛ 3791 3710 3671 3611 

 

ɺ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʠ ʙʘʣʘʥʩʦ-

ʚʳʡ ʦʧʳʪ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʮʝʩʩʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʫ 

ʙʳʯʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ, ʧʝʨʝʚʘʨʠ-

ʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʨʘʮʠʦʥʘ ʠ 

ʧʦʩʪʫʧʣʝʥʠʝ ʩʫʙʩʪʨʘʪʦʚ ʠʟ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ 

ʪʨʘʢʪʘ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʫʣ. ɺ ʧʨʦʙʘʭ ʢʦʨʤʘ ʠ 

ʢʘʣʘ ʠʟʫʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ, ʢʣʝʪʯʘʪʢʠ, ʦʙʱʠʭ ʣʠ-

ʧʠʜʦʚ ʠ ʟʦʣʳ. 

ʇʦʢʘʟʘʪʝʣʠ ʛʘʟʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠʩ-

ʩʣʝʜʦʚʘʣʠ ʤʘʩʦʯʥʳʤ ʤʝʪʦʜʦʤ ʜʦ ʢʦʨʤʣʝʥʠʷ ʠ ʯʝʨʝʟ 

3 ʯʘʩʘ ʧʦʩʣʝ ʥʝʛʦ. ɻʘʟʦʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʘ-ʭʨʦʤʦʪʦʛʨʘʬʘ ɸʍʊ-ʊʀ; 
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ʧʨʷʤʫʶ ʢʘʣʦʨʠʤʝʪʨʠʶ ʧʨʦʙ ʢʦʨʤʘ, ʢʘʣʘ, ʤʦʯʠ, ʤʦ-

ʣʦʢʘ ʠ ʜʨ. ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʜʠʘʙʘʪʠ-

ʯʝʩʢʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ ɸɹʂ-1. 

ʇʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʩʫʙʩʪʨʘʪ-

ʥʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʢʦʨʤʦʚ ʠ ʨʘʮʠʦʥʦʚ. 

ʌʦʥʜ ʩʫʙʩʪʨʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʝ ʮʝʣʠ ʠ ʥʘ ʩʠʥʪʝʟ ʧʨʦʜʫʢʮʠʠ (ʧʨʠʨʦʩʪʘ) ʘʥʘʣʦ-

ʛʠʯʥʦ ʠʟʚʝʩʪʥʦʤʫ ʧʨʠʥʮʠʧʫ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ ʨʘʮʠʦʥʦʚ (ʆʕ = ʊʇ + ʕʇ). ɺʦ ɺʅʀʀʌɹʠʇ 

ʞʠʚʦʪʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʙʩʪʨʘʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʤ ʦʙʤʝʥʝ; ʠʭ ʩʫʤʤʘʨʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʵʢʚʠʚʘʣʝʥʪ ʨʘʚʝʥ ʩʫʪʦʯʥʦʡ ʪʝʧʣʦʧʨʦʜʫʢʮʠʠ. 

ɺʩʝ ʦʩʪʘʚʰʠʝʩʷ ʩʫʙʩʪʨʘʪʳ ʚ ʧʨʝʬʦʨʤʠʨʦʚʘʥ-

ʥʦʤ ʚʠʜʝ ʚʭʦʜʷʪ ʚ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʩʪʘ ʙʳʯʢʦʚ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʩʫʙ-

ʩʪʨʘʪʦʚ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ (ʚ ʚʝʣʠʯʠʥʫ ʪʝʧʣʦ-

ʧʨʦʜʫʢʮʠʠ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʣʝʛʦʯʥʦʛʦ ʛʘʟʦʦʙʤʝʥʘ ʠ ʧʦʪʝʨʴ ʘʟʦʪʘ ʩ ʤʦʯʦʡ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ 

ʘʟʦʪʫ, ʚʳʜʝʣʝʥʥʦʤʫ ʩ ʤʦʯʦʡ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʫʤʥʦ-

ʞʘʷ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ 6,25, ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʩʦʜʝʨ-

ʞʘʥʠʝ ʘʟʦʪʘ ʚ ʙʝʣʢʘʭ (ʘʤʠʥʦʢʠʩʣʦʪʘʭ) ʩʦʩʪʘʚʣʷʝʪ ʚ 

ʩʨʝʜʥʝʤ 16 %. ɿʥʘʷ ʢʘʣʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʙʝʣʢʘ 

(18,00 ʢɼʞ/ʛ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʫʪʦʯʥʫʶ ʪʝʧʣʦʧʨʦ-

ʜʫʢʮʠʶ ʟʘ ʩʯʝʪ ʧʦʣʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪ ʜʦ 

ʉʆ2 ʠ ʚʦʜʳ ʠ ʚʳʯʠʪʘʣʠ ʝʸ ʠʟ ʚʝʣʠʯʠʥʳ ʦʙʱʝʡ ʩʫ-

ʪʦʯʥʦʡ ʪʝʧʣʦʧʨʦʜʫʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʚʝ-

ʣʠʯʠʥʫ çʥʝʙʝʣʢʦʚʦʡè ʪʝʧʣʦʧʨʦʜʫʢʮʠʠ, ʧʦ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʤ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʪʝʧʣʦʧʨʦʜʫʢʮʠʶ 

ʜʚʫʭ ʛʨʫʧʧ ʩʫʙʩʪʨʘʪʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʚʝʣʠ-

ʯʠʥʝ ʜʳʭʘʪʝʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

ɺʘʨʴʠʨʫʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜ-

ʚʝʨʛʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʦʮʝʥʢʦʡ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʠ ʵʬʬʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʉʪʴ-

ʶʜʝʥʪʘ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ Statistica ʠ 

MSOfficeExcel. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʝʟʫʣʴʪʘʪʳ ʚʟʚʝʰʠʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʩʣʦ-

ʚʠʷ ʧʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʦʙʝʩʧʝʯʠʣʠ ʚʳʩʦʢʫʶ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʨʦʩʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʥʘ ʭʦʨʦʰʝʤ ʟʦʦʪʝʭʥʠʯʝʩʢʦʤ ʬʦʥʝ ï 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ ʤʘʩʩʳ ʪʝʣʘ ʩʦʩʪʘʚʠʣ 

ʙʦʣʴʰʝ 1000 ʛ. 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠʨʦʩʪ 

ʤʘʩʩʳ ʪʝʣʘ ʙʳʣ ʫ ʙʳʯʢʦʚ 2-ʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ.2). 

ʊʘʙʣʠʮʘ 2 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʙʳʯʢʦʚ ʧʨʠ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ 

ɻʨʫʧʧʘ 
ʆʪʥʦʰʝʥʠʝ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʢ ʦʙ-

ʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʛ/ʄɼʞ 
ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 

ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ ʧʨʠ-

ʨʦʩʪ, ʛ 

1 (ʢʦʥʪʨʦʣʴ) 7,8 223Ñ33,4 1363Ñ185 

2 (ʦʧʳʪʥʘʷ) 8,1 226Ñ27,1 1537Ñ63 

3 (ʦʧʳʪʥʘʷ) 8,4 230Ñ19,7 1354Ñ151 

4 (ʦʧʳʪʥʘʷ) 8,6 216Ñ18,8 1101Ñ214 

 

ʏʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʢʦʥʮʝʥʪʨʘʪʦʚ ʙʝʣʢʦʚʳʤʠ 

ʜʦʙʘʚʢʘʤʠ ʚ ʨʘʮʠʦʥʘʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʥʝ ʦʢʘʟʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʢʦʨʤʘ. ʆʜʥʘʢʦ, ʙʳʯʢʠ 2-ʦʡ (ʦʧʳʪʥʦʡ) 

ʛʨʫʧʧʳ, ʛʜʝ ʚ ʩʦʩʪʘʚ ʢʦʤʙʠʢʦʨʤʘ ʚʭʦʜʠʣ ʧʦʜʩʦʣ-

ʥʝʯʥʳʡ ʞʤʳʭ, ʧʦʝʜʘʣʠ ʢʦʨʤʘ ʬʘʢʪʠʯʝʩʢʠ ʙʝʟ 

ʦʩʪʘʪʢʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 1-ʦʡ, 2-ʦʡ ʠ 3-ʝʡ ʛʨʫʧʧʘʭ 

ʛʨʫʙʳʝ ʢʦʨʤʘ ʞʠʚʦʪʥʳʝ ʧʦʝʜʘʣʠ ʥʝ ʧʦʣʥʦʩʪʴʶ. ɺʘ-

ʣʦʚʘʷ ʵʥʝʨʛʠʷ ʚ 1 ʢʛ ʢʦʤʙʠʢʦʨʤʘ ʩʦʩʪʘʚʠʣʘ 18,07 

ʄɼʞ/ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʘʚ ʧʦʜʩʦʣʥʝʯʥʦʤ ʠ ʩʦʝ-

ʚʦʤ ʞʤʳʭʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 20,16 ʠ 19,75 ʄɼʞ/ʢʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʜʦʣʠ ʧʨʦʪʝʠʥʦʚʦʡ ʜʦʙʘʚʢʠ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʢʦʨʤʘ, 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ ʠ ʝʛʦ ʧʝʨʝʚʘʨʠʤʦʩʪʴ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 

ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ 

ɻʨʫʧʧʘ 

ʉʫʭʦʝ ʚʝʱʝ-

ʩʪʚʦ ʢʦʨʤʘ, 

ʢʛ 

ʉʫʭʦʝ 

ʚʝʱʝʩʪʚʦ 

ʢʘʣʘ, ʢʛ 

ʇʝʨʝʚʘʨʠʤʦʝ 

ʩʫʭʦʝ 

ʚʝʱʝʩʪʚʦ, ʢʛ 

ʇʝʨʝʚʘʨʠʤʦʩʪʴ, % 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʆʕ, 

ʄɼʞ/ʢʛ 

1 (ʢʦʥʪʨʦʣʴ) 6,00Ñ0,43 2,13Ñ0,14 3,86Ñ0,29 64,40Ñ0,57 8,67Ñ0,25 

2 (ʦʧʳʪʥʘʷ)) 6,08Ñ0,37 2,11Ñ0,11 3,96Ñ0,26 65,18Ñ0,50 8,78Ñ0,13 

3 (ʦʧʳʪʥʘʷ) 6,02Ñ0,41 2,06Ñ0,07 3,96Ñ0,34 65,57Ñ1,28 8,78Ñ0,09 

4 (ʦʧʳʪʥʘʷ) 5,99Ñ0,41 2,03Ñ0,16 3,96Ñ0,23 66,23Ñ0,50 8,91Ñ0,38 

 

ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ 

ʧʦʜʩʦʣʥʝʯʥʦʤ ʠ ʩʦʝʚʦʤ ʞʤʳʭʝ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʤʙʠʢʦʨʤʦʤ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʚʘʣʦ-

ʚʦʡ ʵʥʝʨʛʠʠ ʨʘʮʠʦʥʘ ʧʨʠ ʬʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʤ 

ʧʦʪʨʝʙʣʝʥʠʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʦʨʤʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʦʪʨʝʙʣʝʥʠʝ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʢʦʨʤʘ ʙʳʯʢʘʤʠ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (ʪʘʙʣ. 3, 4). 

ʇʦʪʝʨʠ ʵʥʝʨʛʠʠ ʩ ʤʦʯʦʡ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʙʳʣʠ 

ʥʠʞʝ ʥʘ 13-22 %, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʦʧʳʪ-

ʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʋʨʦʚʝʥʴ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʦʪ ʚʘʣʦʚʦʡ ʚ ʧʦʜʦʧʳʪʥʳʭ ʛʨʫʧ-

ʧʘʭ ʩʦʩʪʘʚʠʣ: ʚ 1-ʦʡ ï 50,88 %, ʚʦ 2-ʦʡ ï51,40 %, ʚ 

3-ʝʡ ï51,45 % ʠ ʚ 4-ʦʡ ï 51,75 %. 
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ʊʘʙʣʠʮʘ 4  

ɹʘʣʘʥʩ ʵʥʝʨʛʠʠ, ʄɼʞ/ʩʫʪ 

ʇʦʢʘʟʘʪʝʣʴ 

ɻʨʫʧʧʘ 

1 (ʢʦʥ-

ʪʨʦʣʴ) 

2 (ʦʧʳʪ-

ʥʘʷ) 

3 (ʦʧʳʪ-

ʥʘʷ) 

4 (ʦʧʳʪ-

ʥʘʷ) 

ɺʘʣʦʚʘʷ ʵʥʝʨʛʠʷ ʢʦʨʤʘ 101,8Ñ7,3 103,5Ñ6,5 103,0Ñ7,1 102,8Ñ7,0 

ɺʘʣʦʚʘʷ ʵʥʝʨʛʠʷ ʢʘʣʘ 37,3Ñ3,0 36,7Ñ2,8 36,5Ñ1,1 36,3Ñ4,4 

ʕʥʝʨʛʠʷ ʧʝʨʝʚʘʨʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 64,6Ñ4,5 66,8Ñ3,7 66,6Ñ6,0 66,5Ñ3,4 

ʇʦʪʝʨʠ ʵʥʝʨʛʠʠ ʩ ʤʝʪʘʥʦʤ ʠ ʪʝʧʣʦʪʦʡ ʬʝʨ-

ʤʝʥʪʘʮʠʠ 
10,5Ñ0,7 10,9Ñ0,6 10,8Ñ1,0 10,8Ñ0,6 

ʕʥʝʨʛʠʷ ʤʦʯʠ 3,2Ñ0,6 2,7Ñ0,8 2,8Ñ0,8 2,5Ñ0,5 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ 51,8Ñ2,6 53,2Ñ2,4 53,0Ñ4,2 53,2Ñ2,8 

ʊʝʧʣʦʧʨʦʜʫʢʮʠʷ 35,9Ñ1,6 36,3Ñ2,2 37,8Ñ2,4 39,5Ñ1,9 

ʕʥʝʨʛʠʷ ʧʨʠʨʦʩʪʘ 15,9Ñ1,1 16,9Ñ0,3 15,2Ñ2,1 13,7Ñ1,6 

 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʚ 

ʨʘʮʠʦʥʘʭ ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʝ ʪʦʣʴʢʦ 

ʧʝʨʝʚʘʨʠʤʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʨʦʚʝʥʴ ʦʙ-

ʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʦʟʨʘʩʪʘʣʘ ʠ 

ʪʝʧʣʦʧʨʦʜʫʢʮʠʷ. ʆʜʥʘʢʦ, ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ 

(ʪʘʙʣ. 5)ʚʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨ-

ʛʠʠ ʥʘ ʪʝʧʣʦʧʨʦʜʫʢʮʠʶ ʠ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʚ 

ʛʨʫʧʧʘʭ ʨʘʟʣʠʯʘʝʪʩʷ. ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʦʙʤʝʥʥʘʷ 

ʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʳʯʢʘʤʠ 2-ʦʡ ʛʨʫʧʧʳ, ʛʜʝ 

ʚʢʣʘʜ ʚ ʵʥʝʨʛʠʶ ʧʨʠʨʦʩʪʘ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ, ʘ ʚ 

ʪʝʧʣʦʧʨʦʜʫʢʮʠʶïʤʠʥʠʤʘʣʴʥʳʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʤʝʥ-

ʥʦʛʦ ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʚʳʰʝ-

ʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪ-

ʨʘʞʘʣʦʩʴ ʥʘ ʧʨʠʨʦʩʪʝ ʞʠʚʦʡ ʤʘʩʩʳ. 

ʊʘʙʣʠʮʘ 5  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʪʝʧʣʦʧʨʦʜʫʢʮʠʶ ʠ ʧʨʠʨʦʩʪ ʧʨʠ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʦʙʤʝʥʥʦʛʦ 

ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʝ 

ɻʨʫʧʧʘ 
ʆʪʥʦʰʝʥʠʝ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʢ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʛ/ʄɼʞ 

ʊʝʧʣʦʧʨʦʜʫʢʮʠʷ, 

% ʦʪ ʆʕ 

ʕʥʝʨʛʠʷ ʧʨʠʨʦʩʪʘ, 

% ʦʪ ʆʕ 

1 (ʢʦʥʪʨʦʣʴ) 7,8 69,31 30,69 

2 (ʦʧʳʪʥʘʷ) 8,1 68,23 31,77 

3 (ʦʧʳʪʥʘʷ) 8,4 71,32 28,68 

4 (ʦʧʳʪʥʘʷ) 8,6 74,25 25,75 

 

ʋʚʝʣʠʯʝʥʠʝ ʪʝʧʣʦʧʨʦʜʫʢʮʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʤ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʧʠʱʠ, ʛʜʝ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʝʝ ʜʝʡʩʪʚʠʝʤ ʦʙʣʘʜʘʶʪ 

ʙʝʣʢʠ, ʩʧʦʩʦʙʥʳʝ ʧʦʚʳʰʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 30 %, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʥʘ 80 %, 

ʜʘʣʝʝ ʠʜʫʪ ʫʛʣʝʚʦʜʳ (5,9 %) ʠ, ʥʘʢʦʥʝʮ, ʞʠʨʳ 

(2,5 %). 

ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʠʥʷʪʦ ʨʘʩ-

ʩʯʠʪʳʚʘʪʴ ʧʦ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʚʘʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʢʦʨʤʘ ʠ ʵʥʝʨʛʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʢʘʣʝ. ʂʘ-

ʣʦʨʠʡʥʦʩʪʴ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʝʨʝʚʘʨʠʤʳʭ ʧʠ-

ʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʨʘʮʠʦʥʘʭ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 17,0 ʄɼʞ, ʚʚʠʜʫ ʚʳʩʦʢʦʡ ʢʘʣʦʨʠʡ-

ʥʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʘʣʘ, ʛʜʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟ-

ʨʘʩʪʘʝʪ ʜʦʣʷ ʥʝʧʝʨʝʚʘʨʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʨʫʙʳʭ 

ʢʦʨʤʦʚ (ʣʠʛʥʠʥ, ʩʳʨʘʷ ʢʣʝʪʯʘʪʢʘ ʠ ʜʨ.), ʠʤʝʶʱʠʭ 

ʢʘʣʦʨʠʡʥʦʩʪʴ ʩʚʳʰʝ 20 ʢɼʞ/ʛ. ʕʥʝʨʛʠʷ ʧʝʨʝʚʘʨʠ-

ʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʦʡ ʚʝʣʠ-

ʯʠʥʦʡ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʞʠʚʦʪʥʦʤ 

ʦʨʛʘʥʠʟʤʝ ʠ ʧʨʠ ʦʮʝʥʢʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʠʪʘʪʝʣʴ-

ʥʦʩʪʠ ʨʘʮʠʦʥʘ. ʉ ʵʥʝʨʛʠʝʡ ʧʝʨʝʚʘʨʠʤʳʭ ʧʠʪʘʪʝʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʩ ʤʦʯʦʡ 

(4-5 % ʦʪ ʧʝʨʝʚʘʨʠʤʦʡ ʵʥʝʨʛʠʠ). ɺ ʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʩʚʷʟʠ ʩ ʵʥʝʨʛʠʝʡ ʧʝʨʝʚʘʨʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʥʘʭʦʜʷʪʩʷ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʩ ʤʝʪʘʥʦʤ ʠ ʪʝʧʣʦ-

ʪʦʡ ʬʝʨʤʝʥʪʘʮʠʠ. ʇʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ 

ʞʚʘʯʥʳʭ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʝʨʤʝʥʪʘʮʠʝʡ ʩʦʩʪʘʚʣʷʶʪ 

ʦʢʦʣʦ 25 %. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʧʨʘʚʦʢ ʥʘ ʧʦʪʝʨʠ 

ʵʥʝʨʛʠʠ ʧʝʨʝʚʘʨʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʤʝʪʘ-

ʥʦʤ ʠ ʪʝʧʣʦʪʦʡ ʬʝʨʤʝʥʪʘʮʠʠ, ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ 

ʵʥʝʨʛʠʠ, ʧʝʨʝʚʘʨʝʥʥʦʡ ʚ ʧʨʝʜʞʝʣʫʜʢʘʭ ʠ ʪʦʣʩʪʦʤ 

ʢʠʰʝʯʥʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʃɾʂ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚʳ-

ʨʘʞʝʥʥʘʷ ʚ ʤʦʣʷʨʥʦʤ, ʘ ʟʘʪʝʤ ʚ ʚʝʩʦʚʦʤ ʠʭ ʩʦʦʪʥʦ-

ʰʝʥʠʠ. ʕʥʝʨʛʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʝʨʝʚʘʨʝʥ-

ʥʳʭ ʚ ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ, ʩʣʫʞʠʪ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʛʦ ʨʘʩʯʝʪʘ ʘʤʠʥʦʢʠʩʣʦʪ, ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʛʣʶʢʦʟʳ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʩʥʘʙʞʝʥʠʝ ʚʩʝʤʠ ʩʫʙʩʪʨʘʪʘʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʘ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ. ɸʤʠʥʦʢʠʩʣʦʪʳ ʚʳʩʪʫʧʘʶʪ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦ-

ʥʝʥʪʦʤ ʚ ʧʝʨʠʦʜ ʚʳʨʘʱʠʚʘʥʠʷ. ʆʮʝʥʠʚʘʷ ʩʫʙʩʪʨʘʪ-

ʥʳʡ ʬʦʥʜ ʨʘʮʠʦʥʘ (ʪʘʙʣ.6), ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʦʙ-

ʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʙʳʣ ʚʳʰʝ ʟʘ ʩʯʝʪ ɺɾʂ ʠ ʤʘʩʣʷʥʦʡ ʢʠʩ-

ʣʦʪʳ, ʘ ʪʘʢʞʝ ʘʤʠʥʦʢʠʩʣʦʪ. ɸʥʘʣʠʟʠʨʫʷ ʚʢʣʘʜ ʩʫʙ-

ʩʪʨʘʪʦʚ ʚ ʚʝʣʠʯʠʥʫ ʪʝʧʣʦʧʨʦʜʫʢʮʠʠ ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʫ ʙʳʯʢʦʚ 2-ʦʡ ʛʨʫʧʧʳ ʚʢʣʘʜ ʘʤʠʥʦʢʠʩʣʦʪ 

ʚ ʪʝʧʣʦʧʨʦʜʫʢʮʠʶ ʙʳʣ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 

11,11 %. ɺ 3-ʝʡ ʠ 4-ʦʡ (ʦʧʳʪʥʳʭ) ʛʨʫʧʧʘʭ ʵʪʦʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 11,17 % ʠ 24,44 %, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʊʘʙʣʠʮʘ 6 

ɹʘʣʘʥʩ ʵʥʝʨʛʠʠ ʩʫʙʩʪʨʘʪʦʚ, ʄɼʞ/ʩʫʪ 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʘ 

1 (ʢʦʥʪʨʦʣʴ) 2 (ʦʧʳʪʥʘʷ) 3 (ʦʧʳʪʥʘʷ) 4 (ʦʧʳʪʥʘʷ) 

ʕʥʝʨʛʠʷ ʩʫʙʩʪʨʘʪʦʚ ʚ ʩʦʩʪʘʚʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ 51,8 53,2 53,0 53,2 

ɸʮʝʪʘʪ + ʛʣʶʢʦʟʘ 29,2 30,1 29,3 29,1 

ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ + ʙʫʪʠʨʘʪ 14,9 15,3 15,5 15,7 

ɸʤʠʥʦʢʠʩʣʦʪʳ 7,7 7,8 8,2 8,4 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʩʫʙʩʪʨʘʪʦʚ ʚ ʪʝʧʣʦʧʨʦʜʫʢʮʠʶ 

ʊʝʧʣʦʧʨʦʜʫʢʮʠʷ 35,9 36,3 37,8 39,5 

ɸʮʝʪʘʪ + ʛʣʶʢʦʟʘ 21,0 21,5 22,0 22,7 

ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ + ʙʫʪʠʨʘʪ 10,5 10,8 11,0 11,3 

ɸʤʠʥʦʢʠʩʣʦʪʳ 4,5 4,0 4,8 5,6 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʩʫʙʩʪʨʘʪʦʚ ʚ ʧʨʠʨʦʩʪ ʧʨʦʜʫʢʮʠʠ 

ʕʥʝʨʛʠʷ ʧʨʠʨʦʩʪʘ 15,9 16,9 15,2 13,7 

ɸʮʝʪʘʪ + ʛʣʶʢʦʟʘ 8,2 8,6 7,3 6,4 

ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ + ʙʫʪʠʨʘʪ 4,4 4,6 4,6 4,4 

ɸʤʠʥʦʢʠʩʣʦʪʳ 3,2 3,7 3,3 2,8 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʪʝʠʥʘ ʚ 

ʨʘʮʠʦʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʴʰʝʤʫ ʦʪʣʦʞʝʥʠʶ ʘʟʦʪʘ 

ʚ ʪʝʣʝ. ʆʜʥʘʢʦ, ʪʘʢ ʢʘʢ ʦʪʣʦʞʝʥʠʝ ʙʝʣʢʘ ʦʛʨʘʥʠʯʝʥʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʜʝʣʦʤ, ʪʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʟʙʳ-

ʪʦʢ ʧʨʦʪʝʠʥʘ ʩʚʝʨʭ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʫʤʝʥʴʰʘʝʪ ʧʦ-

ʪʨʝʙʣʝʥʠʝ ʢʦʨʤʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʠʟʙʳʪʦʯʥʦʡ ʪʝʧʣʦʧʨʦʜʫʢʮʠʝʡ. ʀʟʙʳʪʦʢ 

ʧʨʦʪʝʠʥʘ ʚ ʨʘʮʠʦʥʝ ʞʠʚʦʪʥʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠ-

ʯʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʜʣʷ ʫʩʠʣʝʥʠʷ ʨʝʘʢ-

ʮʠʡ ʧʝʨʝʘʤʠʥʠʨʦʚʘʥʠʷ ʠ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʘʤʠʥʦ-

ʢʠʩʣʦʪ ʚ ʧʝʯʝʥʠ ʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ. 

ɽʩʣʠ ʦʨʛʘʥʠʟʤ ʥʝ ʩʧʦʩʦʙʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʩʪʫʧʘ-

ʶʱʠʝ ʚ ʦʙʤʝʥ ʙʝʣʢʠ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʪʦ ʦʥʠ ʚʦʚʣʝ-

ʢʘʶʪʩʷ ʚ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʦʙʤʝʥ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʚʳʚʦʜʷʪʩʷ ʠʟ ʦʨʛʘʥʠʟʤʘ. ʕʪʦ ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʨʛʘ-

ʥʠʟʤ ʦʪ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʠʤʙʘʣʘʥʩʘ ʠ ʥʘʨʫʰʝʥʠʷ 

ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ. 

ɺʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʧʦʣʫʯʝʥʳ 

ʥʘʫʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʨʘʮʠʦʥʘ ʥʘ 

ʪʝʧʣʦʧʨʦʜʫʢʮʠʶ ʠ ʧʨʠʨʦʩʪ ʙʳʯʢʦʚ ʭʦʣʤʦʛʦʨʩʢʦʡ 

ʧʦʨʦʜʳ ʧʨʠ ʨʘʟʥʦʤ ʫʨʦʚʥʝ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʠʪʘʥʠʷ. 

ʊʘʢ, ʫʯʠʪʳʚʘʷ ʜʘʥʥʳʝ ʙʘʣʘʥʩʦʚʳʭ ʦʧʳʪʦʚ, 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʚ ʨʘʮʠʦʥʝ 

ʫʨʦʚʥʷ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʩ 7,8 ʜʦ 8,1 ʛ ʥʘ 1 ʄɼʞ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨ-

ʛʠʠ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʧʦʵʪʦʤʫ 

ʥʦʨʤʦʡ ʫʨʦʚʥʷ ʧʨʦʪʝʠʥʦʚʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʞʠʚʦʡ ʤʘʩʩʳ ʠ ʫʨʦʚʥʷ ʧʨʠʚʝʩʦʚ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ 8,1 ʛ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ ʥʘ 1 ʄɼʞ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʦʙʤʝʥʥʦʛʦ ʧʨʦʪʝʠʥʘ 

ʜʦ 8,4 ʠ 8,6 ʛ/ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʥʘ ʧʨʠʨʦʩʪ 

ʞʠʚʦʡ ʤʘʩʩʳ ʩʥʠʞʘʝʪʩʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʦʙʲʷʩʥʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʜʦʩʪʫʧʘ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʟʘʧʨʦʩʦʤ ʫʥʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʬʝʨʳ ʥʘʫʢʠ, ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʢʘʬʝʜʨʳ ʚʫʟʘ. ɺ ʩʪʘʪʴʝ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʚ ʦʙʱʝʤ, ʦʧʨʝʜʝʣʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʢʘʬʝʜʨʝ ɺʋɿʘ, ʦʙʦʟʥʘʯʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ. 

Abstract 
Currently there is an active change in educational technologies, in turn, these trends are explained by the 

need to acquire new knowledge, guidelines change, access to education, and request the unification of the data 

obtained with the features of the certain sphere of science, information technology. One of the important issues in 

the implementation of educational standards and programs is the introduction of an automated system for the 

organization of document management of the Department of the University. In the article the subject area of 

document flow automation in General was investigated, the relevance of the developed automation system at the 

Department of the University was determined, the functional requirements for the system were designated. 
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The management of information resources is of 

particular importance for the activities of any institu-

tion. In today's world, institutions are faced with the 

need to process a large amount of information. In most 

structural complex institutions, the level of organiza-

tion of interaction between units and the order of infor-

mation exchange is important. Most of the information 

is provided in the form of paper documents (exchange 

of service documentation and reporting). 

The document flow of an institution is a set of in-

terrelated procedures that ensure the movement of doc-

uments in the institution from the moment of formation 

or receipt to the end of execution or dispatch. 

For the purpose of rational organization of docu-

ment flow, all documents are divided into document 

flows: registered and unregistered documents, incom-

ing, outgoing and internal documents, documents re-

ceived or sent to higher departments, documents sent or 

received from subordinate institutions, etc.under the 

flow of documents is understood as a set of documents 

that perform certain objectives in the process of docu-

ment flow. Incoming documents to the organization are 

incoming streams of documents, which are divided into 

sub-streams in the form of specific tasks received by 

specific employees for review and execution, having 

passed the necessary stages of processing. 

In departments, document flows are created, 

which are formed by employees, and, as a result, are 

included in a single flow of outgoing documentation. 

And the documents created in the organization and not 

intended for departure outside its limits, make a stream 

of internal documentation . 

The most important characteristic of document 

flow is its volume. The volume of document flow is un-

derstood as the number of documents received by the 

organization and created by it during a certain period of 

time (usually a year). The volume of document flow is 

an important indicator used as a criterion for choosing 

the organizational form of office work, organization of 

https://doi.org/10.24411/2520-6990-2019-11020
https://doi.org/10.24411/2520-6990-2019-11020


64 TECHNICAL SCIENCE / ζColloquium - journal Ȼ# 27(51),2019 

information retrieval system for documents of the insti-

tution, determining the structure of office work, its 

staff, etc. 

Along with the organization of document manage-

ment, storage of documents and their use in the activi-

ties of the institution. Document storage system is a set 

of means, methods and methods of accounting and sys-

tematization of documents for the purpose of search 

and use in the current activities of the institution. 

The most important concepts for the document 

storage system are "nomenclature of cases" and "case". 

The nomenclature of Affairs is understood as the sys-

tematized list of titles of Affairs formed in office work 

of establishment, with indication of terms of storage, 

systematized; under business the set of documents on a 

separate question or a site of activity formed in chron-

ological or other order and filed in a separate cover is 

understood. 

Management documents form the core of the in-

stitution's documentation. They provide facilities man-

agement both within the state and in a separate organi-

zation. These documents are represented by a set of sys-

tems, the main of which are the following 

documentation systems. 

1. organizational and legal documentation. The or-

ganizational activity of the institution consists in the de-

velopment and approval of a set of organizational and 

legal documents containing rules, norms, rules deter-

mining the status, structure, staffing and official com-

position of the organization, the functional content of 

the organization as a whole, its divisions and employ-

ees, their rights, duties, responsibilities and other as-

pects. The organizational and legal documents include: 

the Charter of the organization, the Regulations on the 

organization; the regulations on structural units; in 

terms of the duration of job descriptions, rules, memos, 

etc. for employees, organizational and legal documents 

are indefinite and are valid until their cancellation or 

approval of new ones.  

2.administrative documentation. The main pur-

pose of the administrative documents is to regulate the 

activities that allow the management body to ensure the 

implementation of its tasks, to obtain maximum results 

from its activities and the activities of organizations in-

cluded in its system. Administrative documents include 

decisions on the management system from top to bot-

tom: from the governing body to the Manager, that is, 

from the higher authority to the Department, from the 

head of the organization to the structural units and em-

ployees. 

3.information and reference and analytical docu-

mentation. Information about the specific state of Af-

fairs in the management system is contained in different 

sources, but among them an important place is occu-

pied by reference and information and reference and 

analytical documents: acts, certificates, memos, corre-

spondence and other documents provide information 

that encourages the adoption of certain decisions, in 

other words-initiate management decisions, allow you 

to choose any way of activity. 

4.accounting documentation. Records are docu-

ments containing data on results of operations over a 

period of time - a year, half year, quarter, month, ten 

days. Reporting documents can be drawn up in differ-

ent areas of the organization: the results of the func-

tional activities of departments and the organization as 

a whole, the results of research or research and imple-

mentation activities, the results of advertising activities 

(advertising campaigns), the implementation of indi-

vidual, one-time activities.[1] 

The intensive development of progress over the 

past few years requires a constant solution to the prob-

lems of creating, storing and processing a large amount 

of information. 

The volume of documentation produced in institu-

tions around the world, as well as in our country, tends 

to grow steadily and more rapidly. In connection with 

scientific and technological progress, the increase in the 

volume of management documentation is an equilib-

rium change in the volume of production and produc-

tivity growth. These are the main regularities of docu-

ment creation.  

All documents in the form of storage can be di-

vided into paper and electronic. It is more convenient 

and faster to create, edit, store documents in electronic 

form. 

Each company is forced to make a decision on the 

introduction of an electronic document management 

system and choose which system will be used. Cur-

rently, the software market presents a significant num-

ber of electronic document management systems. But 

they all have a high cost, have an excessive set of func-

tions, or Vice versa, the function is not enough.  

The organization of work of the Department of the 

University has a special specificity and is not similar to 

the organization of business enterprises, in which the 

majority of electronic document management systems 

are designed. The organization of the document man-

agement system the rules in which the movement of 

documents in the institution. Document management 

provides efficient movement of documents, including 

document operations, as well as all move them in the 

administration, i.e. their receipt, consideration, transfer 

for execution, organization, execution, issuance and 

sending of the certificate.[2] 

The document management system is usually im-

plemented to solve certain tasks facing the organiza-

tion, among which is often found: 

- mission to provide more effective management 

through automatic control of performance, openness of 

all organizations at all levels;  

- support of quality control system in compliance 

with international standards; 

- support effective collection, management and 

access to information and knowledge.  

- mission ensuring personnel flexibility by allow-

ing maximum formalization of the activities of each 

employee and preserving the entire history of its activ-

ities; 

- logging of activity of the enterprise as a whole 

(internal office investigation, the analysis of activity of 

divisions, definition of "hot spots" in activity );  

- optimization of business processes and automa-

tion of their execution and control mechanism;  
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- minimization or exclusion from circulation of 
paper documents in the enterprise;  

- save resources by reducing the cost of managing 
the flow of documents in your organization;  

- elimination or significant simplification and re-
duction in cost of the need to store paper documents due 
to the availability of an operational electronic archive. 

The introduction of electronic document manage-
ment at the Department of the University will greatly 
facilitate the work with documents, namely: greatly fa-
cilitate the work with electronic documents; 

- increasing the productivity of the Department 
staff due to the search service and reducing the time for 
drafting documents;  

- practice allows to establish the right of em-
ployees of the Department to access information de-
pending on the position.;  

- the company provides access to information 
not only from computers located at the Department, but 
also from any device that accesses the Internet;  

- the report of the Department is formed on the 
basis of annually created data.; 

- the practice allows teachers to keep an elec-
tronic journal of progress, in which, in addition to eval-
uating students, marks on participation and accumula-
tion of data entered, it is possible to independently put 
different types of works in which grades are exhibited. 
After filling, the electronic journal can be sent to the 
Dean's office;  

- the program makes it possible to maintain a 
single database on various courses, intensives, schools, 
schedules. 

There is a sufficient number of foreign and domes-
tic electronic document management programs. All for-
eign programs are very expensive, have extra function-
ality, it is difficult to maintain and install them on the 
work of the Department of the University is impossible.  

In the electronic document management system, 
all life periods are passed, from preparation for the cre-
ation of an electronic document to its transfer to the ar-
chive. At the same time, special attention is paid to the 
collective preparation of the document, its coordina-
tion, adjustment, approval of the final version and pub-
lication. There are different approaches to the separa-
tion of the process of implementation of EDMS into 
stages and subfunctions. In most cases, the transition to 
electronic document management approach is used, 
which provides for the division into several stages: pre-
project, project, post-project. 

The pre-project period is one of the most im-
portant stages of the implementation of EDMS, as it in-
cludes the formulation of the task. The main component 
of this phase is understanding the need for transfor-
mation. At this stage, the company's management as-
sesses the importance and timeliness of the implemen-
tation of the electronic document management system, 
as well as the risks associated with it. During this period 
the former (paper) documentary activity of the organi-
zation is considered [3]. 

The purpose of the preliminary inspection is to 
study the composition, scope, timing, cost of the pro-
ject. Preliminary examination is carried out by highly 
qualified specialists. In the process of this study the 
working group of experts establishes the necessary list 

of aspects of the enterprise for the implementation of 
EDMS:  

- Description of the formulation of records man-
agement;  

- Consideration of the company's workflow;  

- Organizational structure of enterprise manage-
ment.  

The purpose of introduction of SED: increase of 
efficiency of activity of the organization at the expense 
of rationalization of office work.  

- The implementation tasks of the project:  

- improving the quality of document manage-
ment;  

- reduction of labor costs and time for documen-
tation management;  

- integration of all structural units of the Univer-
sity into a single cycle of records management, includ-
ing territorial distance;  

- gradual transition to electronic (paperless) 
document management. 

Based on the results of the expert study, recom-
mendations were developed, a number of measures 
were recommended to optimize the current system of 
documentation support of the University of culture 
management.  

It was necessary to carry out before the introduc-
tion of measures to address the identified shortcomings. 
In particular, it is planned:  

- Document templates for working in EDMS;  

- instructions for determining the list of docu-
ments received on paper and eliminating the need for a 
full scan;  

- Table definition of the list of documents to be 
monitored for execution in the SED, definition of the 
area of responsibility for reporting data in the SED;  

- determination of the area of responsibility for 
compliance and control of the timing of the movement 
of documents;  

- click document list to save the list of docu-
ments electronically only.[4] 
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LAYOUT SURFACE APPROXIMATION METHOD FOR CALCULATING RADAR DETECTION 

ZONES USING DIGITAL CARTOGRAPHIC INFORMATION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘ 

ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʠʪʴ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʜʣʷ ʙʝʟ-

ʦʙʣʝʪʥʦʛʦ ʨʘʩʯʝʪʘ ʟʦʥ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʪʘʥʮʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʨʝʧʷʪʩʪʚʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʜʠʦʚʦʣʥ, ʧʨʦ-

ʩʪʝʡʰʠʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ï ʩʝʛʤʝʥʪʦʤ ʩʬʝʨʳ, ʧʣʦʩʢʦʩʪʴʶ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʣʦʩʢʦ-

ʩʪʝʡ. 

Abstract 

The article describes a method for analyzing digital cartographic information, which allows one to build an 

electrodynamic model of the underlying surface based on the source data for flightless calculation of radar detec-

tion zones of radar stations. To implement the method, the approximation of obstacles that have a significant 

impact on the propagation of radio waves by the simplest geometric structures - a segment of a sphere, a plane or 

a set of planes is used 
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ɹʝʟʦʙʣʝʪʥʳʡ ʨʘʩʯʝʪ ʟʦʥ ʦʙʥʘʨʫʞʝʥʠʷ (ɿʆ) 

ʈʃʉ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʳ-

ʙʦʨʘ ʧʦʟʠʮʠʠ, ʫʪʦʯʥʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʈʃʉ ʚ ʢʦʥ-

ʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʪ.ʜ. ʆʩʥʦʚʥʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʪʘʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʯʝʪ ʚʣʠ-

ʷʥʠʷ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʇʇ) ʥʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʈʃʉ. ʊʘʢ ʢʘʢ 

ʨʝʘʣʴʥʳʝ ʟʝʤʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʝ, 

ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʜʠʬʨʘʢʮʠʠ, ʧʨʦ-

ʝʢʪʠʨʦʚʱʠʢʠ ʨʘʜʠʦʣʠʥʠʡ ʚʳʥʫʞʜʝʥʳ ʠʜʝʘʣʠʟʠʨʦ-

ʚʘʪʴ ʦʧʠʩʘʥʠʝ ʇʇ ʚ ʚʠʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦ-

ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʇʇ.  

ʇʦʜ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʇʇ ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʨʝʘʣʴʥʦʡ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʵʣʝʤʝʥʪʘʨʥʳʭ ʵʣʝʢʪʨʦ-

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ 

ʫʢʘʟʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʤʠ ʠ ʨʘʜʠʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʫʯʘʩʪʢʘ 

ʤʝʩʪʥʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘ-

ʜʠʦʚʦʣʥ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʵʣʝʢʪʨʦʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: ʤʝʪʨʠʯʝʩʢʘʷ ʠ ʩʝ-

ʤʘʥʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʚʦʡʩʪʚʘʭ ʇʇ, ʜʣʠʥʘ 
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ʚʦʣʥʳ, ʚʳʩʦʪʘ ʧʦʜʲʝʤʘ ʘʥʪʝʥʥʳ ʠ ʪʦʯʢʠ ʥʘʙʣʶʜʝ-

ʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ (ʎʂʄ). 

ʀʥʬʦʨʤʘʮʠʶ ʦ ʇʇ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʨʘʙʦʪʢʠ 

ʎʂʄ ʥʘ ʢʘʞʜʦʤ ʘʟʠʤʫʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ 

(ʪʘʙʣ.1) 

ʊʘʙʣʠʮʘ 1 

ˉ Di Hi ʊʠʧ 

1 26 532 2 

2 39 531 2 

é. é. é. é. 

N 1898 561 1 

ʛʜʝ ˉ - ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʪʦʯʢʠ, ʦʧʠʩʳʚʘʝ-

ʤʦʡ ʧʨʦʬʠʣʴ ʇʇ ʥʘ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; Di ï ʜʘʣʴ-

ʥʦʩʪʴ ʜʦ i-ʡ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ ʩʪʦʷʥʠʷ ʈʃʉ 

ʚ ʤʝʪʨʘʭ; Hi ï ʚʳʩʦʪʘ i-ʡ ʪʦʯʢʠ ʇʇ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʤʝʪʨʘʭ; ʪʠʧ ï ʢʦʜ ʪʠʧʘ ʇʇ (ʩʫʰʘ, ʣʝʩ, 

ʨʝʢʘ ʠ ʪ.ʜ.).  

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʦʡ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʎʂʀ), ʧʦʟʚʦʣʷʶ-

ʱʠʡ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʧʦʩʪʨʦʠʪʴ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʇʇ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʧʨʝʧʷʪʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʨʘʜʠʦʚʦʣʥ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ 

ʧʨʦʩʪʝʡʰʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï ʩʝʛʤʝʥʪʦʤ 

ʩʬʝʨʳ, ʧʣʦʩʢʦʩʪʴʶ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʣʦʩʢʦʩʪʝʡ 

[1]. 

ɸʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʦʬʠʣʶ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʟʘʜʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʮʝʣʠ. ɼʣʷ ʢʘʞ-

ʜʦʛʦ ʘʟʠʤʫʪʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʩʷ ʧʨʷʤʦ-

ʫʛʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʩ ʥʘʯʘʣʦʤ ʦʩʠ ʘʙʩʮʠʩʩ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʪʦʯʢʝ ʩʪʦʷʥʠʷ ʈʃʉ. ʇʦ ʢʦʦʨʜʠ-

ʥʘʪʝ ʍ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʜʦ i-ʡ 

ʪʦʯʢʠ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ. ɼʣʷ ʫʯʝʪʘ 

ʚʣʠʷʥʠʷ ʢʨʠʚʠʟʥʳ ʟʝʤʣʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʝʬʨʘʢ-

ʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʡ ʨʘʜʠʫʩ ɿʝʤʣʠ Rʕ = 6371 ʢʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʣʠʥʠʷ, ʠʟʦʙʨʘʞʘʶʱʘʷ ʫʩʣʦʚʥʳʡ ʥʫʣʝʚʦʡ ʫʨʦʚʝʥʴ, 

ʦʪ ʢʦʪʦʨʦʛʦ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʚʩʝ ʚʳʩʦʪʳ, ʷʚʣʷʝʪʩʷ 

ʧʘʨʘʙʦʣʦʡ: 

( ) ( )kk
R

R
Ry

ʕ

ʎ

i
-= 1

2

2

0 , (1) 

ʛʜʝ 

ʎ

i

R

R
k= ; Rʮ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʈʃʉ ʜʦ ʪʦʯʢʠ 

ʥʘʙʣʶʜʝʥʠʷ; Ri ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʈʃʉ ʜʦ ʪʝʢʫʱʝʡ 

ʪʦʯʢʠ ʇʇ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʚʝʱʝʥ-

ʥʳʡ ʫʯʘʩʪʦʢ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʳʡ ʜʣʷ ʦʪʨʘ-

ʞʝʥʠʷ ʨʘʜʠʦʚʦʣʥ, ʪʦ ʝʩʪʴ ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʤʝʨ ʙʦʣʴ-

ʰʦʡ ʦʩʠ ʧʝʨʚʦʡ ʟʦʥʳ ʌʨʝʥʝʣʷ. 

ɺʳʜʝʣʷʝʤ ʥʘ ʧʦʣʫʯʠʚʰʝʤʩʷ ʫʯʘʩʪʢʝ ʧʨʝʧʷʪ-

ʩʪʚʠʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɿʘ ʧʝʨʚʦʝ ʧʨʝʧʷʪʩʪʚʠʝ 

ʧʨʠʥʠʤʘʝʤ ʬʨʘʛʤʝʥʪ ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʪʦʯ-

ʢʦʡ ʦʩʚʝʱʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤ ʚʩʝʤʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. ɼʘʣʝʝ ʜʣʷ ʚʩʝʭ 

ʪʦʯʝʢ ʚʥʫʪʨʠ ʫʯʘʩʪʢʘ ʧʨʦʚʝʨʷʝʤ ʚʳʧʦʣʥʝʥʠʝ ʢʨʠʪʝ-

ʨʠʷ ʈʵʣʝʷ, ʪʦ ʝʩʪʴ ʫʩʣʦʚʠʷ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦ-

ʨʦʛʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʩʭʦʞʝʡ ʩ ʠʩʭʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʢʨʠʪʝʨʠʡ ʈʵʣʝʷ ʧʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ [2]: 

ɔsin16

ɚ*
iyiy <- , (2) 

ʛʜʝ  

ö
ö
ö

÷

õ

æ
æ
æ

ç

å
-

=
ix

*
iy0H

 arctgɔ  (3) 

ɿʜʝʩʴ yi ï ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ i-ʦʡ ʪʦʯʢʝ; yi
*  

- ʚʳʩʦʪʘ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ i-ʦʡ 

ʪʦʯʢʝ; ɚ ï ʜʣʠʥʘ ʚʦʣʥʳ; ɔ ï ʫʛʦʣ ʩʢʦʣʴʞʝʥʠʷ; xi ï 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʩʪʦʷʥʠʷ ʈʃʉ ʜʦ i-ʦʡ ʪʦʯʢʠ ʧʦ-

ʚʝʨʭʥʦʩʪʠ; H0- ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʠ ʢʨʠʪʝʨʠʷ ʈʵʣʝʷ ʭʦʪʷ ʙʳ 

ʩ ʦʜʥʦʡ ʠʟ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʢ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʣʝʜʫʶʱʝʛʦ 

ʬʨʘʛʤʝʥʪʘ, ʪʦ ʝʩʪʴ ʦʪ ʧʝʨʚʦʡ ʜʦ ʯʝʪʚʝʨʪʦʡ ʪʦʯʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɺ ʩʣʫʯʘʝ ʥʝʚʳʧʦʣʥʝʥʠʷ ʢʨʠʪʝʨʠʷ ʈʵʣʝʷ ʜʣʷ 

ʚʩʝʭ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʪʦʯʢʝ ʧʦʚʝʨʭʥʦʩʪʠ j, ʦʧʨʝʜʝʣʷʝʤ ʘʧʧʨʦʢʩʠ-

ʤʠʨʫʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʜʳʜʫʱʝʛʦ ʰʘʛʘ ʩ ʤʠ-

ʥʠʤʘʣʴʥʦʡ ʤʝʨʦʡ ʙʣʠʟʦʩʪʠ. ʕʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʫʜʝʪ 

ʧʝʨʚʳʤ ʟʚʝʥʦʤ ʮʝʧʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ. ɼʘʣʝʝ, j-ʫʶ ʪʦʯʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤ 

ʟʘ ʧʝʨʚʫʶ ʠ ʧʨʦʜʦʣʞʘʝʤ ʨʘʩʯʝʪ ʜʦ ʧʦʩʣʝʜʥʝʡ ʪʦʯʢʠ 

ʦʩʚʝʱʝʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʨʠ ʨʝʰʝ-

ʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʩʨʝʜʥʝʢʚʘʜʨʘ-

ʪʠʯʥʦʛʦ ʪʦʯʝʯʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʝ ʬʫʥʢʮʠʡ [3]. ʉʫʪʴ 

ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʚʳʙʦʨʝ ʤʠʥʠʤʘʣʴʥʦʡ ʤʝʨʳ ʙʣʠʟʦ-

ʩʪʠ ʠʩʭʦʜʥʦʡ ʬʫʥʢʮʠʠ ()xc , ʢʦʪʦʨʫʶ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʧʨʦʬʠʣʴ ʇʇ ʩ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ 

ʬʫʥʢʮʠʝʡ ()xz , ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ʣʠʙʦ 

ʦʢʨʫʞʥʦʩʪʴʶ ʨʘʜʠʫʩʘ R, ʣʠʙʦ ʧʨʷʤʦʡ ʩ ʪʘʥʛʝʥʩʦʤ 

ʫʛʣʘ ʥʘʢʣʦʥʘ Q. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨ ʙʣʠʟʦʩʪʠ ʚʳʙʨʘʥʦ: 
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ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʦʨʜʠʥʘʪʥʳʭ ʪʦʯʝʢ 

ʫʯʘʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʨʝʧʷʪ-

ʩʪʚʠʷ ʩʬʝʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʚʘ ʧʘʨʘ-

ʤʝʪʨʘ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ: ʢʦʦʨʜʠʥʘʪʳ 

ʮʝʥʪʨʘ ʩʬʝʨʳ ʠ ʝʝ ʨʘʜʠʫʩ R. ʇʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʧʨʦʬʠʣʷ ʤʝʩʪʥʦʩʪʠ ʧʨʷʤʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʠʥ ʧʘ-
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ʨʘʤʝʪʨ ï ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ Q ʣʠʥʠʠ, ʩʦʚʧʘʜʘʶ-

ʱʝʡ ʩ ʧʝʨʚʦʡ ʪʦʯʢʦʡ ʧʨʦʬʠʣʷ ʤʝʩʪʥʦʩʪʠ. ʀʩʭʦʜʥʘʷ 

ʬʫʥʢʮʠʷ ()xc  ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʭʦʜʥʳʤ ʬʘʡʣʦʤ, ʘ 

ʫʨʘʚʥʝʥʠʷ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʬʫʥʢʮʠʡ ʧʨʝʜʩʪʘ-

ʚʠʤ ʚ ʚʠʜʝ: 

( )( )2

max

22

max )()( xxRRRYx i ---+-=z
 (5) 

ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʩʬʝʨʦʡ, ʠ  

ɕ(x) = Qxi+Y0, (6) 

ʧʨʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʣʦʩʢʦʩʪʴʶ. 

ɿʜʝʩʴ Ymax ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʠ Y ʥʘʠʚʳʩʰʝʡ 

ʪʦʯʢʠ ʧʨʦʬʠʣʷ ʤʝʩʪʥʦʩʪʠ ʥʘ ʫʯʘʩʪʢʝ, xmax ï ʢʦʦʨʜʠ-

ʥʘʪʳ ʵʪʦʡ ʪʦʯʢʠ ʧʦ ʦʩʠ X, xi ï ʢʦʦʨʜʠʥʘʪʘ ʭ ʪʝʢʫ-

ʱʝʡ ʪʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ, R- ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ, ʘʧ-

ʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʫʯʘʩʪʦʢ, Y0 ï ʚʳʩʦʪʘ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʚ ʥʘʯʘʣʝ ʫʯʘʩʪʢʘ, Q ï ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʘʧ-

ʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʧʨʷʤʦʡ. 

ʇʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʝʥʠʷ ʩʪʘʥ-

ʮʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʦʜʥʘ ʠ ʪʘ 

ʞʝ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ ʧʦ-

ʨʘʟʥʦʤʫ. ʊʘʢ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʚʳʩʦʪʘʭ ʘʥʪʝʥʥ, 

ʜʘʣʴʥʦʩʪʠ ʠ ʚʳʩʦʪʳ ʮʝʣʠ ʥʘ ʨʠʩʫʥʢʝ 1. ʫʯʘʩʪʦʢ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ɚ = 1 ʤʝʪʨ ʘʧʧʨʦʢʩʠʤʠ-

ʨʦʚʘʥ ʚ ʬʦʨʤʝ ʩʝʛʤʝʥʪʘ ʩʬʝʨʳ. ʕʪʦʪ ʞʝ ʫʯʘʩʪʦʢ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ɚ 

= 10 ʩʘʥʪʠʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʜʚʫʭ ʧʣʦʩʢʦ-

ʩʪʝʡ (ʨʠʩ. 2).  

 
ʈʠʩʫʥʦʢ 1 ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʇʇ ʚ ʬʦʨʤʝ ʩʝʛʤʝʥʪʘ ʩʬʝʨʳ ʧʨʠ ɚ = 1 ʤ 

 

 
ʈʠʩʫʥʦʢ 2 ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʇʇ ʚ ʬʦʨʤʝ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʠ ɚ = 0,1 ʤ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠ-

ʯʝʩʢʘʷ ʤʦʜʝʣʴ ʇʇ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʧ-

ʧʨʦʢʩʠʤʘʮʠʶ ʦʩʚʝʱʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʦʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ. ʕʪʘ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʤʝʪʨʠʯʝʩʢʫʶ ʠ ʩʝʤʘʥʪʠ-

ʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʯʘʩʪʢʝ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʜʠ-

ʬʨʘʢʮʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥʳ ʦʙʥʘʨʫʞʝʥʠʷ 

ʈʃʉ ʧʨʠ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʝʥʠʷ. 
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SELECT THE SPECIFIC CUTTING FORCE TO CALCULATE THE CUTTING POWER WHEN 

WORKING ON CNC MACHINES.  

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʦʙʣʝʤʳ ʚʳʙʦʨʘ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʩ ʮʝʣʴʶ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʦʛʦ ʨʘʩʯʸʪʘ ʤʦʱʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʩʪʘʥʢʘʭ ʩ ʏʇʋ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, 

ʯʪʦ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʜʘʥʥʦʡ ʚʝʣʠʯʠʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʣʠʰʴ ʧʨʠ-

ʙʣʠʞʝʥʥʳʡ ʨʘʩʯʝʪ ʩ ʙʦʣʴʰʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʦʧʪʠʤʘʣʴʥʦʤʫ ʧʦʜʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʘʥʠʷ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺʳʚʝʜʝʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʬʦʨʤʫʣʳ ʧʦʟʚʦʣʠʪ ʥʘʠʙʦʣʝʝ ʪʝʭʥʠʯʝʩʢʠ ʮʝʣʝ-

ʩʦʦʙʨʘʟʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʰʠʥʦʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ ʠʣʠ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

Abstract 

The article is devoted to the consideration of the problem of choosing the specific cutting force for the purpose 

of preliminary calculation of power when working on CNC machines. The relevance of this topic is due to the fact 

that the methods of calculating this value in the modern theory of mechanical engineering provide only an ap-

proximate calculation with a large error, which leads to a suboptimal selection of cutting parameters in produc-

tion. The formula derived experimentally will allow the most technically expedient way to choose the necessary 

parameters and improve the efficiency of machine-building or Metalworking production. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʜʝʣʴʥʘʷ ʩʠʣʘ ʨʝʟʘʥʠʷ, ʩʠʣʘ ʨʝʟʘʥʠʷ, ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʨʝʟʘʥʠʝ ʤʝʪʘʣ-

ʣʦʚ, ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

Keywords: specific cutting force, cutting force, one-factor experiment, metal cutting, empirical dependences 

 

ʋʜʝʣʴʥʘʷ ʩʠʣʘ ʨʝʟʘʥʠʷ ï ʚʝʣʠʯʠʥʘ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʘʷ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʩʥʷʪʠʷ ʩʪʨʫʞʢʠ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʩʠʣʫ ʧʨʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʨʝʟʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶ-

ʱʘʷ ʬʦʨʤʫʣʘ [1]: 

 

Ð    ρ 

 

ɻʜʝ ὴ ï ʫʜʝʣʴʥʘʷ ʩʠʣʘ ʨʝʟʘʥʠʷ, ʅ/ʤʤ2, Pz ï ʪʘʥ-

ʛʝʥʮʠʘʣʴʥʘʷ ʩʠʣʘ ʨʝʟʘʥʠʷ, ʅ, fï ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ 

ʩʨʝʟʘ, ʤʤ2. 

ʋʜʝʣʴʥʫʶ ʩʠʣʫ ʨʝʟʘʥʠʷ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʦ-

ʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʦʙʨʘʙʘʪʳ-

ʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ 

ʛʨʫʧʧʳ ʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʜʦʩʪʘ-

ʪʦʯʥʦ ʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝ-

ʥʠʷ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʤʘʪʝʨʠʘʣʦʚ (ʅ/ʤʤ2) ʩʦʛʣʘʩʥʦ [2]: 

1)  1700-2500 ï ʩʪʘʣʴ, ʩʪʘʣʴʥʦʝ ʣʠʪʴʝ, ʢʦʚʢʠʡ 

ʯʫʛʫʥ, ʦʙʨʘʟʫʶʱʠʡ ʩʣʠʚʥʫʶ ʩʪʨʫʞʢʫ; 

2) 2000-3200 ï ʥʝʨʞʘʚʝʶʱʠʝ ʩʪʘʣʠ ʩ ʘʫʩʪʝ-

ʥʠʪʥʦʡ, ʬʝʨʨʠʪʥʦʡ ʠ ʤʘʨʪʝʥʩʠʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʞʘʨʦʧʨʦʯʥʳʝ ʠ ʪʠʪʘʥʦʚʳʝ ʩʧʣʘʚʳ; 

3) 1000-1500 ï ʯʫʛʫʥʳ, ʟʘʢʘʣʝʥʥʳʝ ʩʪʘʣʠ, 

ʢʦʚʢʠʡ ʯʫʛʫʥ, ʦʙʨʘʟʫʶʱʠʝ ʵʣʝʤʝʥʪʘʨʥʫʶ ʩʪʨʫʞʢʫ, 

ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ ʠ ʧʣʘʩʪʤʘʩʩʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴ-

ʰʦʤʫ ʨʘʟʙʨʦʩʫ ʧʨʠ ʨʘʩʯʸʪʝ ʩʠʣ ʠ ʤʦʱʥʦʩʪʝʡ ʨʝʟʘ-

ʥʠʷ. ʇʨʦʚʦʜʠʪʴ ʩʝʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʫʪʦʯʥʝ-

ʥʠʷ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ. ʋʜʝʣʴʥʘʷ ʩʠʣʘ 

ʨʝʟʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʜʘʯ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʚʦʟʥʠʢʘʶʱʠʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʪʦʯʝʥʠʠ ʠ ʬʨʝ-

ʟʝʨʦʚʘʥʠʠ. ʋʤʥʦʞʘʷ ʫʜʝʣʴʥʫʶ ʩʠʣʫ ʨʝʟʘʥʠʷ ʥʘ ʟʘ-

ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʘʯʠ (s) ʠ ʛʣʫʙʠʥʳ ʨʝʟʘʥʠʷ (t), 

ʪ.ʝ. ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ, ʧʦʣʫʯʘʝʪʩʷ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ 

ʩʠʣʳ ʨʝʟʘʥʠʷ (P).  
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f = s x t   (2) 

 

P = p x f   (3) 

 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʥʘʯʝ-

ʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ (v), ʚʝʣʠʯʠʥʳ ʧʦ-

ʜʘʯʠ ʠ ʛʣʘʚʥʦʛʦ ʫʛʣʘ ʚ ʧʣʘʥʝ (j̄) ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫ-

ʤʝʥʪʘ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʬʫʥʢʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʥʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1, 2, 3. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʪʦʯʝʥʠʠ ʩʪʘʣʠ 

ʤʘʨʢʠ ʉʊ40 ʨʝʟʮʘʤʠ ʠʟ ɺʂ6. 

 
ʈʠʩ. 1 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ p (ʢʅ/ʤʤ2) ʦʪ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ s (ʤʤ/ʦʙ). 

 

 
ʈʠʩ. 2 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ p (ʢʅ/ʤʤ2) ʦʪ ʚʝʣʠʯʠʥʳ ʛʣʘʚʥʦʛʦ ʫʛʣʘ j̄. 
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ʈʠʩ. 3 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ p (ʢʅ/ʤʤ2)ʦʪ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ v (ʤ/ʤʠʥ). 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʦʪ ʜʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʥʦʡ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʜʘʥʥʦʤ ʬʘʢʪʝ, ʤʦʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʜʘʥʥʳʝ ʦʜʥʦʬʘʢ-

ʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜ-

ʨʘʪʦʚ ʠ ʚʳʚʝʩʪʠ ʠʩʢʦʤʳʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʊʘʢ ʢʘʢ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʤʝ-

ʥʷʶʪʩʷ ʚʩʝ 3 ʧʘʨʘʤʝʪʨʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʦʧʳʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚʳʚʝʩʪʠ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ 

[3]: ʪʠʧʘ: 

 

Ð #ϽÓ Ͻʒ ϽÖ    (4) 

 

ʛʜʝ s, j, vïʧʝʨʝʤʝʥʥʳʡ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʜʘʯʠ, ʛʣʘʚʥʦʛʦ ʫʛʣʘ ʠ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʘ ὅ - ʥʝʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʘʷ ʨʝʟʘʥʠʷ, ʟʘʚʠ-

ʩʷʱʘʷ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʙʘʪʳʚʘʝ-

ʤʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʅʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʤ ʜʘʥʥʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʝʡ 

x1, x2, x3. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ 

ʨʘʩʯʸʪʘ ʫʜʝʣʴʥʦʡ ʩʠʣʳ ʨʝʟʘʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʦʥ-

ʢʨʝʪʥʦʡ ʤʘʨʢʠ ʩʪʘʣʠ: 

 

Ð #ϽÓ Ȣ Ͻʒ Ȣ ϽÖ Ȣ   υ 

 

ɼʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ ʠ ʟʘʪʦʯʢʫ 

ʛʣʘʚʥʦʛʦ ʫʛʣʘ ʚ ʧʣʘʥʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʧʦʥʠʞʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪ ʠ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘ-

ʱʝʥʠʶ ʚʨʝʤʝʥʠ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ɼʘʣʴʥʝʡ-

ʰʝʝ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪʳ ʜʦʣʞʥʦ ʟʘʢʣʶʯʘʪʴʩʷ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʩʝʨʠʠ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʠ ʧʦʜ-

ʛʨʫʧʧ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ ʨʝʟʘʥʠʝʤ. 
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INFLUENCE OF OPERATIONAL FACTORS ON SPECIFIC ENERGY CHARACTERISTICS OF 

THE REFRIGERANT COMPRESSOR 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʭʦʜʠ-

ʤʦʩʪʠ ʞʠʜʢʦʩʪʥʦʡ ʣʠʥʠʠ ʛʝʨʤʝʪʠʯʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʘ ʫʜʝʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʣʘʜʦʥʦ-

ʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ. 

Abstract 

The article presents the results of experimental studies of the influence of changes in the permeability of the 

liquid line of the hermetic unit on the specific energy characteristics of the refrigerant compressor. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʭʦʜʠʤʦʩʪʴ, ʞʠʜʢʦʩʪʥʘʷ ʣʠʥʠʷ, ʛʝʨʤʝʪʠʯʥʳʡ ʘʛʨʝʛʘʪ, ʫʜʝʣʴʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʭʣʘʜʦʥʦʚʳʡ ʢʦʤʧʨʝʩʩʦʨ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

Keywords: permeability, liquid line, hermetic unit, specific energy characteristic, refrigerant compressor, 

experimental studies 

 

ʊʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʛʝʨʤʝʪʠʯ-

ʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʭʦʜʠʤʦʩʪʠ 

ʬʠʣʴʪʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʬʠʣʴʪʨ-ʦʩʫʰʠʪʝʣʝʡ ʧʨʦ-

ʚʦʜʠʣʠ ʥʘ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʦʤ ʩʪʝʥʜʝ, ʨʘʟʨʘʙʦʪʘʥ-

ʥʦʤ ʠ ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʩ ʫʯʘʩʪʠʝʤ ʘʚʪʦʨʦʚ [1]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ 

ʩʪʝʥʜʘ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ 

ʛʝʨʤʝʪʠʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʤʘʣʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʤʘ 

ʰʠʥ [2]. 

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʘʛʨʝʛʘʪʦʚ ʩʪʝʥʜ ʩʥʘʙʞʝʥ ʙʘʡ-

ʧʘʩʥʦʡ ʣʠʥʠʝʡ, ʩʦʜʝʨʞʘʱʠʡ ʨʝʛʫʣʠʨʫʶʱʠʡ ʦʨʛʘʥ, 

ʠʤʠʪʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʟʘʩʦʨʝʥʠʷ ʞʠʜʢʦʩʪʥʦʡ ʣʠ-

ʥʠʠ, ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʤʘʥʦʤʝʪʨ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʡ ʢʦʥʪʨʦʣʴ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʭʣʘʜʦʥʘ ʜʦ ʠ ʧʦ-

ʩʣʝ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ. 

ʀʩʧʳʪʘʥʠʷ ʘʛʨʝʛʘʪʘ ʧʨʦʚʦʜʠʣʠ ʚ ʜʠʘʧʘʟʦʥʝ 

ʪʝʤʧʝʨʘʪʫʨ ʢʠʧʝʥʠʷ ʭʣʘʜʦʥʘ ʦʪ 263 ʜʦ 243 ʂ, ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚʦʢʨʫʛ ʩʪʝʥʜʘ ʦʪ 289 ʜʦ 316 ʂ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʩʝʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʠ ʤʦ-

ʨʦʟʠʣʴʥʠʢʦʚ, ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʦʚ 17008-85 ʠ 

16317-83. 

ɼʣʷ ʵʪʦʛʦ ʩʪʝʥʜ ʧʦʤʝʱʘʣʠ ʚ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥ-

ʥʫʶ ʢʘʤʝʨʫ ʠ ʪʨʝʙʫʝʤʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʯʝʩʢʠʭ ʥʘʛʨʝʚʘʪʝ-

ʣʝʡ, ʚʝʥʪʠʣʷʪʦʨʦʚ, ʢʦʥʜʠʮʠʦʥʝʨʘ ʠ ʢʦʥʪʘʢʪʥʳʭ 

ʪʝʨʤʦʤʝʪʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʠʣʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʪʠʧʘ ʋʂʊ-4, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʦʯʥʦʩʪʴ 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ Ñ 0,1 ʂ. ʉʢʦ-

ʨʦʩʪʴ ʚʦʟʜʫʭʘ ʚʦʢʨʫʛ ʩʪʝʥʜʘ ʚ ʢʘʤʝʨʝ ʥʝ ʧʨʝʚʳʰʘʣʘ 

0,25 ʤ/ʩ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʢʘʣʦʨʠʤʝʪʨʘ ʧʦʢʨʳʚʘʣʠ ʩʣʦʝʤ 

ʧʘʨʘʣʦʥʘ ʪʦʣʱʠʥʦʡ 0,2ʤ. ɺʣʠʷʥʠʝ ʪʝʧʣʦʦʙʤʝʥʘ ʢʘ-

ʣʦʨʠʤʝʪʨʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʫʯʠʪʳʚʘʣʠ ʧʫʪʝʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʥʘ ʧʣʦʱʘʜʴ ʝʛʦ ʧʦʚʝʨʭʥʦ-

ʩʪʠ (kF)ʢʣ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ, ʠʟʣʦʞʝʥʥʦʡ ʚ [2]. 

ɿʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ (kF)ʢʣ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ 

ʪʝʤʧʝʨʘʪʫʨ ʩʦʩʪʘʚʠʣʦ 0,249 ɺʪ/ʂ. 
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ʊʝʤʧʝʨʘʪʫʨʫ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʤ-

ʧʨʝʩʩʦʨʘ, ʤʘʩʣʘ ʠ ʭʣʘʜʦʥʘ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʙʣʦʢʘ ʤʝʜʴ-ʢʦʥʩʪʘʥʪʘʥʦʚʳʭ ʪʝʨʤʦʧʘʨ. 

ʊʝʨʤʦʧʘʨʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʪʨʘʢʪʫ ʜʚʠʞʝʥʠʷ 

ʭʣʘʜʦʥʘ ʦʪ ʚʩʘʩʳʚʘʶʱʝʛʦ ʧʘʪʨʫʙʢʘ ʢʦʤʧʨʝʩʩʦʨʘ ʜʦ 

ʚʳʭʦʜʘ ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʘʛʨʝʛʘʪʘ ʚ ʤʘʩʣʷʥʥʫʶ 

ʚʘʥʥʫ, ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʚ ʧʦʣʦʩʪʠ ʚʩʘ-

ʩʳʚʘʥʠʷ ʠ ʥʘʛʥʝʪʘʥʠʷ ʢʦʤʧʨʝʩʩʦʨʘ. 

ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ 

ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʪʠʧʘ 

ʧʨʦʚʦʜʷʪ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʨʝʩʩʦʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ 

ʩʦʩʪʘʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʛʝʨʤʝʪʠʯʥʦʛʦ ʘʛʨʝʛʘʪʘ [3]. 

ʀʟʤʝʥʝʥʠʝ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʘʛʨʝʛʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʦʨʝʥʠʷ ʝʛʦ ʞʠʜʢʦʩʪʥʦʡ 

ʣʠʥʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʮʠʨ-

ʢʫʣʠʨʫʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʦʧʨʝ-

ʜʝʣʷʣʠ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʝ 

ʫʜʝʣʴʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ, ʪ.ʝ. ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʢɺʪ.ʯ, 

ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ 1 ʢʛ ʤʘʩʩʦʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʛʝʨʤʝʪʠʯʥʦʛʦ 

ʘʛʨʝʛʘʪʘ[4]. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʘʛʨʝʛʘʪʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʥʦ-

ʤʠʥʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʨʝʥʠʷ ʬʠʣʴʪʨ-ʦʩʫʰʠʪʝʣʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨ ʢʠʧʝʥʠʷ ʭʣʘʜʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ.1. 

 

 
ʈʠʩʫʥʦʢ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ: 

 

1,2,3 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʢʠʧʝ-

ʥʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ 243; 253; 263 ʂ ʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 298 ʂ 

ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚ-

ʥʝʥʠʝʤ ʚʠʜʘ: 

NG-ʕ= ɸ+ɸʦ(æp) , 

ʛʜʝ ɸ, ɸʦ - ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠ-

ʪʳʚʘʶʱʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 

ʛʨʘʥʠʮʳ ʨʝʘʣʴʥʳʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ 

ʙʳʪʦʚʳʭ 

ʭʦʣʦʜʠʣʴʥʠʢʦʚ. 

ʇʨʠ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʊʦ.ʚ.= 298 ʂ ʠ ʢʠʧʝʥʠʷ ʭʦʣʦ-

ʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʊʦ = 243, 253, 263 ʂ ʟʥʘʯʝʥʠʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ɸ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ 154,31; 

116,5; 92,1, ʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ɸʦ ï 2,77; 1,73 ʠ 0,61. 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʬʠʣʴʪʨ-

ʦʩʫʰʠʪʝʣʝ ʦʪ 0 ʜʦ 96,6 ʢʇʘ ʟʥʘʯʝʥʠʷ NG-ʕ ʫʚʝʥʯʠʚʘ-

ʶʪʩʷ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨ ʢʠʧʝʥʠʷ ʊʦ = 243, 253, 263 ʂ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 6,8%; 5,9% ʠ 5,3%. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʫʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʙʳʪʦʚʦʛʦ 

ʭʦʣʦʜʠʣʴʥʠʢʘ ʷʚʣʷʝʪʩʷ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ, 

ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʶʪ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʚ ʢɺʪ.ʯ, 

ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʝʜʠʥʠʮʫ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʨʘʙʦʪʝ ʘʛʨʝʛʘʪʘ ʚ ʫʩʣʦʚʠʷʭ ʥʦ-

ʤʠʥʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ, ʠʟ-

ʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ ʢʠʧʝʥʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ 

ʦʪ 243 ʜʦ 263 ʂ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ 

ʭʣʘʜʦʥʘ ʦʪ 0 ʜʦ 96,6 ʢʇʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ 2. 
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ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ: 

 

1,2,3 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʢʠʧʝ-

ʥʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ 243; 253; 263 ʂ 

ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ 

ʬʠʣʴʪʨ-ʦʩʫʰʠʪʝʣʝ ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʚʠʜʘ: 

ɩɻ= ɸ+ɺ(æp), 

ʛʜʝ ɸ, ɺ - ɻ ʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʛʨʘʥʠʮʳ ʨʝʘʣʴʥʳʭ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʙʳʪʦʚʳʭ ʭʦʣʦʜʠʣʴʥʠ-

ʢʦʚ. 

ɼʣʷ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ ʟʥʘʯʝ-

ʥʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʦʩʪʘʚʣʷʶʪ: ɸ=1,19; 0,927; 0,751 ʠ ɺ=1,57*10-3; 

6,54*10-4; 5,87*10-4. 

ʋʚʝʣʠʯʝʥʠʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚʳʟʳʚʘʝʪ ʫʚʝ-

ʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ. ʊʘʢ, ʧʨʠ ʪʝʤ-

ʧʝʨʘʪʫʨʘʭ ʢʠʧʝʥʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʊʦ= 243, 

253, 263 ʂ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 11,5; 5,6 ʠ 3,0%. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʥʘʙʣʶʜʘʣʠ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨ ʢʠʧʝʥʠʷ ʭʦʣʦ-

ʜʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʊʦ = 253 ʂ ʠ 263 ʂ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʬʠʣʴʪʨ-ʦʩʫʰʠʪʝʣʝ ʦʪ 0 ʜʦ 

18,3 ʢʇʘ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝ-

ʥʠʷ ʥʘ ʬʠʣʴʪʨ-ʦʩʫʰʠʪʝʣʝ ʥʝ ʚʳʟʳʚʘʣʦ ʨʦʩʪʘ ʫʜʝʣʴ-

ʥʳʭ ʟʘʪʨʘʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ɼʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʘʛʝʥʪʘ ʊʦ = 243 ʂ ï ʨʦʩʪ ʫʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʙʣʶʜʘʣʠ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ 

æʨ. 

ʕʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʮʠʨʢʫʣʠʨʫʶʱʝʛʦ ʚ ʩʠʩʪʝʤʝ ʭʦʣʦʜʠʣʴ-

ʥʦʛʦ ʘʛʝʥʪʘ. ɼʣʷ ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʢʠʧʝʥʠʷ 

ʭʣʘʜʦʥʘ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʝʝ ʤʘʣʳʝ ʤʘʩʩʦʚʳʝ ʨʘʩ-

ʭʦʜʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʝʱʝ 

ʙʦʣʴʰʝ ʩʥʠʞʘʶʪ ʠʭ ʚʝʣʠʯʠʥʫ. 

ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʠʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʘʥʘʣʠʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʛʨʝʛʘʪʘ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʪʝʤ-

ʧʝʨʘʪʫʨ ʥʝ ʧʨʝʚʳʰʘʝʪ 7%. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫʜʝʣʴ-

ʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʚʦʟʨʘʩʪʘʶʪ. ʇʨʠ ʊʦ= 253 ʠ 263 

ʂ ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʙʦʣʝʝ 48,3 ʢʇʘ ʥʝ 

ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʨʘʩ-

ʭʦʜʘ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʜʝʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʬʠʣʴʪʨʫ-

ʶʱʠʭ ʵʣʝʤʝʥʪʘʭ ʬʠʣʴʪʨ-ʦʩʫʰʠʪʝʣʝʡ ʦʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʝʧʝʥʴ ʩʥʠʞʝ-

ʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʛʝʨʤʝ-

ʪʠʯʥʳʭ ʘʛʨʝʛʘʪʦʚ ʙʳʪʦʚʳʭ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʠ ʤʦʨʦ-

ʟʠʣʴʥʠʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʦʪʜʝʣʝʥʠʷʭ 255 ʂ ʠ ʥʠʞʝ. 
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HOUSEHOLD REFRIGERATION DEVICE WITH A MOVABLE  CAPACITOR  AND THE 

THERMOELECTRIC  CONVERTER  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʩ ʧʦʜʚʠʞ-

ʥʳʤ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʠ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʜʣʠʥʳ ʟʤʝʝʚʠʢʘ ʪʨʫʙʯʘʪʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʭʦʣʦʜʠʣʴʥʦʡ ʤʘʰʠʥʳ. 

Abstract 

The article presents the design and principle of operation of a household refrigerator with a movable capac-

itor and thermoelectric Converter, allowing to create prerequisites for reducing the length of the coil of a tubular 

capacitor and thereby provide the opportunity to reduce the cost of the refrigerator. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʳʪʦʚʦʡ ʭʦʣʦʜʠʣʴʥʳʡ ʧʨʠʙʦʨ, ʧʦʜʚʠʞʥʦʡ ʪʨʫʙʯʘʪʳʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʪʝʨʤʦʵʣʝʢ-

ʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʭʦʣʦʜʠʣʴʥʘʷ ʤʘʰʠʥʘ. 

Keywords: household refrigerating device, a movable tubular condenser, a thermoelectric Converter, the 

cost of the refrigeration machine. 

 

ʍʦʣʦʜʠʣʴʥʳʝ ʤʘʰʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʤʧʨʝʩʩʠ-

ʦʥʥʳʝ ʭʦʣʦʜʠʣʴʥʠʢʠ, ʠʤʝʶʪ ʤʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷ-

ʝʪʩʷ ʚʦʧʨʦʩ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʢʦʤʧʨʝʩʩʦʨʥʦ-ʢʦʥʜʝʥ-

ʩʘʪʦʨʥʦʡ ʛʨʫʧʧʳ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʭʦʣʦʜʠʣʴʥʠʢʦʚ, 

ʪʘʢ ʢʘʢ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʚʦʜʘ ʪʝʧʣʘ ʟʘʚʠʩʠʪ ʭʦ-

ʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ ʠ, 

ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʫʜʝʣʴʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʭʦ-

ʣʦʜʠʣʴʥʠʢʘ [1]. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʪʚʦʜʘ ʪʝʧʣʘ 

ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʢʦʤʧʨʝʩʩʦʨʘ. ʅʘʧʨʠʤʝʨ, ʦʭʣʘ-

ʞʜʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʪʘʣʦʡ ʚʦʜʦʡ [2], 

ʦʭʣʘʞʜʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʦʜʦʡ, ʠʟ 

ʬʦʨʩʫʥʦʢ [3,4], ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʦʪ ʪʝʧʣʘ 

ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʚʝʥ-

ʪʠʣʷʪʦʨʘ, ʦʙʜʫʚʘʶʱʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ 

[5]. ʀʤʝʝʪ ʤʝʩʪʦ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ 

ʦʭʣʘʞʜʝʥʠʶ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ ʦʪ ʦʜʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ [6]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʦʣʦʜʠʣʴʥʳʡ ʮʠʢʣ ʢʦʤʧʨʝʩʩʠ-

ʦʥʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʤʘʰʠʥ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʮʝʩʩʳ: ʩʞʘʪʠʝ ʧʘʨʦʚ ʭʣʘʜʘʛʝʥʪʘ ʢʦʤʧʨʝʩʩʦʨʦʤ, 

ʧʝʨʝʜʘʯʫ ʪʝʧʣʘ ʦʪ ʭʣʘʜʘʛʝʥʪʘ ʢʦʥʜʝʥʩʘʪʦʨʫ, ʦʪʚʦʜ 

ʪʝʧʣʘ ʦʪ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʢʨʫʞʘʶʱʝʤʫ ʚʦʟʜʫʭʫ [1]. 

ʇʨʠ ʵʪʦʤ ʢʦʥʜʝʥʩʘʪʦʨ ʪʘʢʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʤʘʰʠʥʳ 

ʧʝʨʝʜʘʝʪ ʪʝʧʣʦ ʚ ʦʢʨʫʞʘʶʱʠʡ ʚʦʟʜʫʭ ʧʫʪʝʤ ʪʝʧʣʦ-

ʦʙʤʝʥʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ ʠʣʠ ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʦʪ ʚʝʥʪʠʣʷʪʦʨʘ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʪʳ ʚ ʦʢʨʫʞʘʶʱʠʡ 

ʚʦʟʜʫʭ ʚʳʜʝʣʷʝʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ. ɺ 

ʤʦʱʥʳʭ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʭʦʣʦʜʠʣʴʥʠʢʘʭ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʢʦʤʧʨʝʩʩʦʨʘ ʪʘʢʞʝ ʦʙʜʫʚʘʝʪʩʷ ʚʝʥʪʠʣʷʪʦ-

ʨʦʤ. ɺ ʙʳʪʦʚʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʧʨʠʙʦʨʘʭ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʚʝʥʪʠʣʷʪʦʨ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤ-

ʧʨʝʩʩʦʨʘ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʠʭ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴ-

ʰʦʛʦ ʟʤʝʝʚʠʢʘ ʢʦʥʜʝʥʩʘʪʦʨʘ.  
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ʀʟʚʝʩʪʥʳ ʙʳʪʦʚʳʝ ʭʦʣʦʜʠʣʴʥʠʢʘ ʚ ʢʦʪʦʨʳʭ 

ʢʦʥʜʝʥʩʘʪʦʨ ʦʭʣʘʞʜʘʝʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʚʝʥʪʠ-

ʣʷʮʠʝʡ [7], ʨʘʟʤʝʨʳ ʟʤʝʝʚʠʢʘ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʞʝʥʳ. 

ʆʭʣʘʞʜʝʥʠʝ ʪʘʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʦʪ ʚʝʥʪʠʣʷʪʦʨʘ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʆʙʜʫʚ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ 

ʧʦʪʦʢʦʤ ʚʦʟʜʫʭʘ ʦʪ ʚʝʥʪʠʣʷʪʦʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ -ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʪʝʧʣʦʦʪʚʦʜ ʦʪ ʭʣʘʜʘʛʝʥʪʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘ-

ʢʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʦʙʜʫʚʦʤ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʦʪ ʚʝʥ-

ʪʠʣʷʪʦʨʘ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʦʭʚʘʪʳʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʫʯʘʩʪʚʫʷ ʚ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩ-

ʩʘʭ. ʕʥʝʨʛʠʷ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʚʝʥʪʠʣʷʪʦʨʦʤ ʥʘ ʩʦ-

ʟʜʘʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʕʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʠʥʠʤʠʟʠʨʦ-

ʚʘʥ ʚ ʙʳʪʦʚʦʤ ʭʦʣʦʜʠʣʴʥʠʢʝ ʩ ʧʦʜʚʠʞʥʳʤ ʢʦʥʜʝʥ-

ʩʘʪʦʨʦʤ [8].  ɼʘʥʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ ʩʦʩʪʦʠʪ ʠʟ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʰʢʘʬʘ, ʛʝʨʤʝʪʠʯʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʢʦʤ-

ʧʨʝʩʩʦʨʘ, ʠʩʧʘʨʠʪʝʣʷ ʠ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʟʘʢʨʝʧʣʝʥ-

ʥʦʛʦ ʢʦʥʩʦʣʴʥʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʰʢʘʬʘ, ʧʨʠ ʵʪʦʤ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʛʦ ʚʠʙʨʘʪʦʨʘ, ʧʨʠʢʨʝʧʣʝʥʥʦʛʦ ʢ ʢʦʨʧʫʩʫ 

ʭʦʣʦʜʠʣʴʥʦʛʦ ʰʢʘʬʘ. ʊʝʧʣʦʧʝʨʝʜʘʯʘ ʦʪ ʢʦʥʜʝʥʩʘ-

ʪʦʨʘ ʦʢʨʫʞʘʶʱʝʤʫ ʚʦʟʜʫʭʫ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪʩʷ ʟʘ 

ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʜʫʚʘ ʟʤʝʝʚʠʢʘ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʠ ʝʛʦ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʷʭ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʧʠʪʘʥʠʝ ʚʠʙʨʘʪʦʨʘ ʟʘ-

ʪʨʘʯʠʚʘʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʠʟ ʩʝʪʠ. ʀ ʭʦʪʷ ʧʨʦʠʩ-

ʭʦʜʠʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʦʪʚʦʜ ʪʝʧʣʘ ʦʪ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʦʜʚʠʞʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝ-

ʧʝʥʠ ʩʥʠʞʘʝʪ ʫʜʝʣʴʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ʵʪʘ ʵʢʦʥʦʤʠʷ ʥʠ-

ʚʝʣʠʨʫʝʪʩʷ ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʠʪʘʥʠʝ ʚʠʙʨʘʪʦʨʘ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʙʳʪʦ-

ʚʦʡ ʭʦʣʦʜʠʣʴʥʳʡ ʧʨʠʙʦʨ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʥʘʙʜʠʪʴ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʠ ʧʣʘʩʪʠʥ-

ʯʘʪʦ ï ʨʝʙʨʠʩʪʳʤ ʨʘʜʠʘʪʦʨʦʤ. ʇʨʠ ʵʪʦʤ ʥʘʛʨʝʚʘʝ-

ʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʝʣʷ ʢʨʝʧʠʪʩʷ ʢ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʧʨʝʩ-

ʩʦʨʘ, ʘ ʥʘ ʦʭʣʘʞʜʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʢʨʝʧʠʪʩʷ 

ʧʣʘʩʪʠʥʯʘʪʦ ï ʨʝʙʨʠʩʪʳʡ ʨʘʜʠʘʪʦʨ. ʇʦʣʦʞʠʪʝʣʴ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʥʘ ʨʘʙʦʪʫ ʧʨʠʚʦʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʚʠʙʨʘʪʦʨʘ ʠ ʥʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʙʳʪʦʚʦʛʦ ʭʦʣʦ-

ʜʠʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʚ ʮʝʣʦʤ. ʕʢʦʥʦʤʠʷ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʪʝʤ, ʯʪʦ ʪʝʧʣʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ ʧʨʝ-

ʦʙʨʘʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʜʣʷ ʧʨʠʚʦʜʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʠʙʨʘʪʦʨʘ, ʪʦ 

ʝʩʪʴ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʢʦʥʜʝʥʩʘʪʦʨʘ. 

ʉʫʱʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴ-

ʥʦʛʦ ʧʨʠʙʦʨʘ ʩ ʧʦʜʚʠʞʥʳʤ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʠ ʪʝʨ-

ʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʧʦʷʩʥʷʝʪʩʷ 

ʯʝʨʪʝʞʘʤʠ. ʅʘ ʨʠʩ.1 ʧʨʠʚʝʜʝʥ ʚʠʜ ʢʦʤʧʨʝʩʩʠʦʥ-

ʥʦʛʦ ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʚ ʩʝʯʝʥʠʠ, 

ʧʣʦʩʢʦʩʪʴʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢʦʥʜʝʥ-

ʩʘʪʦʨʘ. 

 
ʈʠʩʫʥʦʢ 1 ʂʦʤʧʨʝʩʩʠʦʥʥʳʡ ʙʳʪʦʚʦʡ ʭʦʣʦʜʠʣʴʥʳʡ ʧʨʠʙʦʨ ʚ ʩʝʯʝʥʠʠ:1 - ʭʦʣʦʜʠʣʴʥʳʡ ʰʢʘʬ,  

2 - ʧʦʜʚʠʞʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ, 3 - ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʠʙʨʘʪʦʨ, 4 - ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʤʧʨʝʩʩʦʨ 
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ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥ ʚʠʜ ʢʦʤʧʨʝʩʩʦʨʘ, ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʛʦ, ʟʘʢʨʝʧʣʝʥ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, 

ʦʜʠʥ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʨʠʩ. 2 ïʫʯʘʩʪʦʢ ʢʨʝʧʣʝʥʠʷ ʪʝʨ-

ʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ. 

 

 
ʈʠʩʫʥʦʢ 2 ʂʦʤʧʨʝʩʩʦʨ, ʩ ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʝʤ: 4 - ʛʝʨʤʝʪʠʯʥʳʡ ʢʦʤʧʨʝʩʩʦʨ, 5 - ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, 

7 - ʧʣʘʩʪʠʥʯʘʪʦ ïʨʝʙʨʠʩʪʳʡ ʨʘʜʠʘʪʦʨ, 8 - ʙʦʢʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 

 

 
ʈʠʩʫʥʦʢ 3 ʋʯʘʩʪʦʢ ʢʨʝʧʣʝʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʧʨʝʩʩʦʨʘ: 

5 - ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, 6 - ʦʭʣʘʞʜʘʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, 7 - ʧʣʘʩʪʠʥʯʘʪʦ ïʨʝʙʨʠʩʪʳʡ 

ʨʘʜʠʘʪʦʨ, 8 - ʙʦʢʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ, 9 - ʥʘʛʨʝʚʘʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, 

10 - ʪʝʨʤʦʧʨʦʚʦʜʷʱʘʷ ʧʨʦʢʣʘʜʢʘ 

 

ɹʳʪʦʚʦʡ ʭʦʣʦʜʠʣʴʥʳʡ ʧʨʠʙʦʨ ʩ ʧʦʜʚʠʞʥʳʤ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʩʦʩʪʦʠʪ (ʨʠʩ. 1) ʠʟ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʰʢʘʬʘ 1, ʛʝʨʤʝʪʠʯʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ 

ʚʭʦʜʠʪ ʧʦʜʚʠʞʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ 2, ʚʳʧʦʣʥʝʥʥʳʡ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʚʝʨʰʘʪʴ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʭʦʣʦ-

ʜʠʣʴʥʦʛʦ ʰʢʘʬʘ 1, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʠʙʨʘʪʦʨʘ 3, 

ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʢ ʢʦʨʧʫʩʫ ʭʦʣʦʜʠʣʴʥʦʛʦ ʰʢʘʬʘ 1, 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 4, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʭʦʣʦʜʠʣʴʥʦʛʦ ʰʢʘʬʘ 1, ʪʝʨʤʦʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 5 (ʨʠʩ.2,3), ʟʘʢʨʝʧʣʝʥ-

ʥʦʛʦ ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 8 ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤ-

ʧʨʝʩʩʦʨʘ 4. ʂ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʶ 5 ʥʘ ʝʛʦ ʦʭʣʘʞʜʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 6 ʧʣʦʪʥʦ 

ʧʨʠʢʨʝʧʣʝʥ ʧʣʘʩʪʠʥʯʘʪʦ ïʨʝʙʨʠʩʪʳʡ ʨʘʜʠʘʪʦʨ 7.  

ɹʳʪʦʚʦʡ ʭʦʣʦʜʠʣʴʥʳʡ ʧʨʠʙʦʨ ʩ ʧʦʜʚʠʞʥʳʤ 

ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʩʥʘʙʞʝʥ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʝ-

ʦʙʨʘʟʦʚʘʪʝʣʝʤ 5 ʠ ʧʣʘʩʪʠʥʯʘʪʦïʨʝʙʨʠʩʪʳʤ ʨʘʜʠʘ-

ʪʦʨʦʤ 7 ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝ-

ʦʙʨʘʟʦʚʘʪʝʣʷ 5. ʇʨʠʤʝʨ ʨʘʟʤʝʱʝʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 5 ʥʘ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

8 ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 4 ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2 ʠ 

ʥʘ ʨʠʩ. 3. ʏʠʩʣʦ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʝʡ, ʠʭ ʨʘʟʤʝʨʳ ʠ ʤʦʱʥʦʩʪʴ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯ-

ʥʳʤʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʣʦʩʢʠʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝ-

ʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, 

ʤʦʱʥʦʩʪʴʶ 3é4 ɺʪ. ʄʝʞʜʫ ʥʘʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʴʶ 9 ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 5 ʠ 

ʛʦʨʷʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 8 ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 

4 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʳʨʘʚʥʠʚʘʶʱʘʷ ʪʝʨʤʦʧʨʦʚʦʜʷ-
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ʱʘʷ ʧʨʦʢʣʘʜʢʘ 10, ʜʣʷ ʣʫʯʰʝʡ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʦʪ ʙʦ-

ʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 8 ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 4 ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ 9 ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘ-

ʪʝʣʷ 5.  

ʅʘ ʦʭʣʘʞʜʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 6 ʪʝʨʤʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 5 ʧʣʦʪʥʦ, ʥʘ ʪʝʨʤʦʧʘʩʪʫ 

ʢʨʝʧʠʪʩʷ ʧʣʘʩʪʠʥʯʘʪʦ ïʨʝʙʨʠʩʪʳʡ ʨʘʜʠʘʪʦʨ 7, ʨʝ-

ʙʨʘ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʘ-

ʩʪʠʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʙʦʢʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 8 ʛʝʨʤʝʪʠʯ-

ʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 4 ʠʤʝʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, 

ʘ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 5 ʠʤʝʝʪ 

ʧʣʦʩʢʫʶ ʬʦʨʤʫ, ʧʨʠʤʝʥʷʝʪʩʷ ʚʳʨʘʚʥʠʚʘʶʱʘʷ ʪʝʨ-

ʤʦʧʨʦʚʦʜʷʱʘʷ ʧʨʦʢʣʘʜʢʘ 10, ʫʚʝʣʠʯʠʚʘʶʱʘʷ ʪʝʧ-

ʣʦʧʝʨʝʜʘʯʫ ʦʪ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 8 ʛʝʨʤʝʪʠʯ-

ʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 4 ʢ ʧʦʚʝʨʭʥʦʩʪʠ 9 ʪʝʨʤʦʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 5. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ 

ʧʨʠʙʦʨʘ ʙʦʢʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 8 ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤ-

ʧʨʝʩʩʦʨʘ 4 ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 75...90 0ʉ, 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 4 ʯʝ-

ʨʝʟ ʚʳʨʘʚʥʠʚʘʶʱʫʶ ʪʝʨʤʦʧʨʦʚʦʜʷʱʫʶ ʧʨʦʢʣʘʜʢʫ 

10 ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʥʘʛʨʝʚʘʝʤʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 9 ʪʝʨ-

ʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 5. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʚʜʦʣʴ ʧʦʚʝʨʭʥʦʩʪʠ 8 ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩ-

ʩʦʨʘ 4 ʪʝʧʣʳʡ ʚʦʟʜʫʭ, ʥʘʛʨʝʚʘʷʩʴ ʦ ʙʦʢʦʚʫʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ 8 ʛʝʨʤʝʪʠʯʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ 4 

ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ, ʦʙʨʘʟʫʷ ʪʷʛʫ ʙʦʣʝʝ ʭʦʣʦʜʥʦʛʦ 

ʚʦʟʜʫʭʘ ʩ ʥʠʞʥʝʡ ʯʘʩʪʠ ʭʦʣʦʜʠʣʴʥʠʢʘ. ʕʪʦʪ ʙʦʣʝʝ 

ʭʦʣʦʜʥʳʡ ʚʦʟʜʫʭ ʦʙʜʫʚʘʝʪ ʨʝʙʨʘ ʧʣʘʩʪʠʥʯʘʪʦ ïʨʝʙ-

ʨʠʩʪʦʛʦ ʨʘʜʠʘʪʦʨʘ 7 ʠ ʩʥʠʞʘʝʪ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 5 ʦʪ ʧʝʨʝ-

ʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʝʛʦ ʛʦʨʷʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤʠ ʚʳʨʘʙʘʪʳʚʘʝʪ ʪʝʨʤʦ-ʕɼʉ, ʢʦʪʦʨʘʷ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʚʠʙʨʘʪʦʨʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʟʘʷʚʣʷʝʤʦʛʦ ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴ-

ʥʦʛʦ ʧʨʠʙʦʨʘ ʦʙʝʩʧʝʯʠʪ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʣʶʙʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʭʣʘʞʜʝ-

ʥʠʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʧʨʠʙʦʨʘ 

ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʜʣʠʥʳ ʟʤʝʝ-

ʚʠʢʘ ʪʨʫʙʯʘʪʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʙʳʪʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʦʛʦ ʧʨʠʙʦʨʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ, ʚ 

ʢʦʪʦʨʦʤ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʙʣʦʢ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʘʩʭʦʜʦʤʝʨʘ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʚʳʭʦʜʦʤ, ʘ ʨʝ-

ʛʠʩʪʨʠʨʫʶʱʠʡ ʙʣʦʢ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

Abstract 

The article presents a device for determining the magnitude vidivici cylinder rod, where the measuring unit 

is made in the form of reverse flow-meter with electric output, and the registering unit is made in the form of a 

digital measuring device. 
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ʇʨʝʜʣʦʞʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝ-

ʣʠʯʠʥʳ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʦʪʥʦʩʠʪʩʷ 

ʢ ʦʙʱʝʤʫ ʤʘʰʠʥʦʩʪʨʦʝʥʠʶ ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʩʠʣʦʚʳʤ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘʤ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘ-

ʰʠʥʘʭ ʠ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʘʥʢʦʩʪʨʦʝ-

ʥʠʠ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ, 

ʜʦʨʦʞʥʳʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ, ʢʦʤʤʫʥʘʣʴʥʳʭ, ʛʦʨʥʳʭ ʠ 

ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʩ ʛʠʜʨʦʧʨʠʚʦʜʦʤ. 

ʀʟʚʝʩʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʣʠʥʝʡ-

ʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤ ʧʨʠʥʮʠʧʦʤ ʜʝʡ-

ʩʪʚʠʷ: ʠʥʜʫʢʪʠʚʥʳʝ, ʝʤʢʦʩʪʥʳʝ, ʨʝʦʩʪʘʪʥʳʝ, ʦʧʪʠ-

ʯʝʩʢʠʝ ʠ ʜʨ. [1]. 

ʕʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʢʦʨʧʫʩ, 

ʩʠʩʪʝʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʩʠʛʥʘʣ, 

ʙʣʦʢʠ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʣʠ ʠʥʜʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʭʥʠʢʝ, ʦʥʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʘʚʪʦʥʦʤʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡ-

ʩʪʚʘʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʦ ʛʠʜʨʦʮʠʣʠʥʜʨʫ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʰʪʦʢʘ ʛʠʜʨʦʮʠ-

ʣʠʥʜʨʘ ʠʣʠ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ ʚ ʟʘʧʳʣʝʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʨʘʟʨʘʙʦʪʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠʟʤʝʨʝʥʠʷ ʚʳʜʚʠʞʢʠ 

ʰʪʦʢʘ ʩ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʧʝʨʝʤʝ-

ʱʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʨʠʪʝʣʴ ʚʳʧʦʣʥʝʥ ʚ ʢʦʨʧʫʩʝ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘ [2]. ʇʦ ʩʫʱʝʩʪʚʫ- ʵʪʦ ʠʟʤʝʨʠʪʝʣʴ-

ʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʤʦʥʪʠʨʦʚʘʥʥʦʝ ʚ ʩʠʣʦʚʦʡ ʛʠʜʨʦ-

ʮʠʣʠʥʜʨ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʩ ʥʠʤ ʦʙʱʠʡ ʢʦʨʧʫʩ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʝʤʝʱʝʥʠʠ 

ʰʪʦʢʘ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ ʚ ʮʠʬʨʦʚʦʤ ʢʦʜʝ, ʠ ʜʣʷ ʠʟ-

ʤʝʨʝʥʠʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʘʥ  

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʣʠʥʝʡʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ 

ʰʪʦʢʘ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ ʚ ʮʠʬʨʦʚʦʡ ʢʦʜ [3]. 

ʆʙʱʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʳʭ ʠʟʤʝʨʠʪʝʣʴ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʚʝʣʠʯʠʥʦʡ ʚʳ-

ʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴ-

ʥʘʷ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚ, ʘ ʠʥʦʛʜʘ ʠ 

ʥʠʟʢʘʷ ʠʭ ʥʘʜʝʞʥʦʩʪʴ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʪʝʧʝʥʠ ʚʳ-

ʜʚʠʞʢʠ ʰʪʦʢʘ ʩʠʣʦʚʦʛʦ ʛʠʜʨʦʮʠʣʠʥʜʨʘ. 

ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʚʳ-

ʜʚʠʞʢʠ ʰʪʦʢʘ ʩ ʙʝʩʢʦʥʪʘʢʪʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʨʠʪʝʣʴ ʚʳʧʦʣʥʝʥ ʚ 

ʢʦʨʧʫʩʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘ [2], ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʯʘ-

ʩʪʠʯʥʦ ʫʩʪʨʘʥʸʥ. ʆʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʣʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟʤʝʨʠʪʝʣʷ, ʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʦʩʪʘʸʪʩʷ ʥʠʟʢʦʡ. 

ɼʣʷ ʨʘʙʦʪʳ ɻ ʪʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʧʦʜʚʝʜʝʥʠʝ 
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ʢ ʛʠʜʨʦʮʠʣʠʥʜʨʫ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʯʪʦ ʚ ʥʝʢʦ-

ʪʦʨʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʛʦʨʥʳʭ ʤʘʰʠʥʘʭ, ʩʥʠ-

ʞʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʅʘʤʠ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʫʧʨʦʱʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠʟʤʝʨʠʪʝʣʷ ʠ ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʪʝʤ, ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦ-

ʮʠʣʠʥʜʨʘ, ʠʤʝʶʱʝʝ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʠ ʨʝʛʠʩʪʨʠʨʫ-

ʶʱʠʡ ʙʣʦʢʠ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʘʩʭʦ-

ʜʦʤʝʨʘ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʚʳʭʦʜʦʤ, ʘ ʨʝʛʠʩʪʨʠʨʫʶ-

ʱʠʡ ʙʣʦʢ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʛʦ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ ʘʥʘʣʦʛʦʚʳʤ ʚʭʦʜʦʤ, ʢ 

ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʸʥ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʚʳʭʦʜ ʨʝʚʝʨ-

ʩʠʚʥʦʛʦ ʨʘʩʭʦʜʦʤʝʨʘ. 

ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦʮʠ-

ʣʠʥʜʨʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ (1). 

2D

kV
l i

p
=D ,   (1) 

ʛʜʝ lD  - ʩʪʝʧʝʥʴ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥ-

ʜʨʘ; 

k  - ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʜʨʦʧʦʪʝʨʴ; 

iV  - ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ ʚ ʛʠʜʨʦʮʠ-

ʣʠʥʜʨʝ; 

D  - ʨʘʩʯʝʪʥʳʡ ʜʠʘʤʝʪʨ ʨʘʚʥʳʡ ʚʥʫʪʨʝʥʥʝʤʫ 

ʜʠʘʤʝʪʨʫ ʮʠʣʠʥʜʨʘ Dʮ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʚʢʣʶʯʝʥʠʷ ʨʝ-

ʚʝʨʩʠʚʥʦʛʦ ʨʘʩʭʦʜʦʤʝʨʘ ʚ ʛʠʜʨʦʣʠʥʠʶ ʛʠʜʨʦʮʠ-

ʣʠʥʜʨʘ.  

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʚʢʣʶʯʝʥʠʷ ʨʝʚʝʨʩʠʚʥʦʛʦ ʨʘʩʭʦʜʦʤʝʨʘ ʚ ʛʠʜʨʦʣʠʥʠʶ ʛʠʜʨʦʮʠʣʠʥʜʨʘ: 

1 ï ʤʘʩʣʦʩʪʘʥʮʠʷ; 2- ʛʠʜʨʦʮʠʣʠʥʜʨ; 3- ʨʝʚʝʨʩʠʚʥʳʡ ʨʘʩʭʦʜʦʤʝʨ; 4- ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 

5- ʛʠʜʨʦʮʠʣʠʥʜʨ; 6- ʰʪʦʢ. 

 

ɻʠʜʨʦʧʨʠʚʦʜ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʚʢʣʶ-

ʯʘʝʪ ʤʘʩʣʦʩʪʘʥʮʠʶ 1, ʥʘʧʦʨʥʫʶ ʠ ʩʣʠʚʥʫʶ ʣʠʥʠʠ 

(ʥʝ ʦʙʦʟʥʘʯʝʥʳ), ʟʦʣʦʪʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʨʝʚʝʨʩʦʤ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘ 2, ʨʝʚʝʨʩʠʚʥʳʡ ʨʘʩʭʦʜʦʤʝʨ 3, ʨʝʛʠ-

ʩʪʨʠʨʫʶʱʠʡ ʙʣʦʢ 8 ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʛʦ ʧʦʢʘʟʳʚʘʶ-

ʱʝʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 4, ʛʠʜʨʦʮʠʣʠʥʜʨʘ 

5 ʩʦ ʰʪʦʢʦʤ 6. ʈʝʚʝʨʩʠʚʥʳʡ ʨʘʩʭʦʜʦʤʝʨ 3 ʨʘʟʤʝ-

ʱʝʥ ʚ ʛʠʜʨʦʣʠʥʠʠ, ʩʦʝʜʠʥʝʥʥʦʡ ʩ ʧʦʨʰʥʝʚʦʡ ʧʦʣʦ-

ʩʪʴʶ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 5, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʘʧʦʨʥʦʡ 

ʛʠʜʨʦʣʠʥʠʝʡ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʦʣʦʪʥʠʢʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʚʝʨʩʦʤ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 2. ʇʨʠ ʧʝʨʝ-

ʢʣʶʯʝʥʠʠ ʟʦʣʦʪʥʠʢʘ 2 ʚ ʧʦʣʦʞʝʥʠʝ çʨʝʚʝʨʩè ʛʠʜ-

ʨʦʮʠʣʠʥʜʨʘ 5, ʨʝʚʝʨʩʠʚʥʳʡ ʨʘʩʭʦʜʦʤʝʨ 3 ʙʫʜʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʣʠʚʥʦʡ ʣʠʥʠʠ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 5. 

ʈʘʙʦʪʘʝʪ ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ. ɼʣʷ ʩʣʫʯʘʷ ʨʘʟʦʚʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʚʠ-

ʞʝʥʠʷ ʰʪʦʢʘ 6 ʛʠʜʨʦʮʠʣʠʥʜʨʘ 5 ʠʟ ʢʨʘʡʥʝʛʦ, ʠʩ-

ʭʦʜʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘ 5, ʜʦ 

ʧʦʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝ-

ʧʝʥʴ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ 6 ʛʠʜʨʦʮʠʣʠʥʜʨʘ 5, ʯʝʨʝʟ ʨʝ-

ʚʝʨʩʠʚʥʳʡ ʨʘʩʭʦʜʦʤʝʨ 3 ʧʨʦʡʜʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʦʙʲʸʤ ʛʠʜʨʦʞʠʜʢʦʩʪʠ Vi. ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʩʪʝ-

ʧʝʥʠ ʚʳʜʚʠʞʢʠ l iʰʪʦʢʘ 6 ʛʠʜʨʦʮʠʣʠʥʜʨʘ 5 ʦʧʨʝʜʝ-

ʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (2): 

ὰ
Ͻ

, (2) 

ʛʜʝ k ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʠ;  

D ï ʜʠʘʤʝʪʨ ʧʦʨʰʥʷ. 

ɿʥʘʯʝʥʠʝ l i ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ Vi ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʧʦʢʘʟʘʥʠʶ ʩʪʨʝʣʦʯʥʦʛʦ ʠʣʠ ʮʠʬʨʦʚʦʛʦ ʧʦʢʘʟʳ-

ʚʘʶʱʝʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 4, ʰʢʘʣʘ ʢʦʪʦ-

ʨʦʛʦ ʦʪʛʨʘʜʫʠʨʦʚʘʥʘ ʚ ʝʜʠʥʠʮʘʭ ʜʣʠʥʳ, ʥʘʧʨʠʤʝʨ, 

ʚ ʤʠʣʣʠʤʝʪʨʘʭ. ʂʘʞʜʦʤʫ ʪʝʢʫʱʝʤʫ ʟʥʘʯʝʥʠʶ ʦʙʲ-

ʝʤʘ ʛʠʜʨʦʞʠʜʢʦʩʪʠ ʚ ʧʦʨʰʥʝʚʦʡ ʧʦʣʦʩʪʠ ʛʠʜʨʦʮʠ-

ʣʠʥʜʨʘ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʢʫʱʝʝ ʧʦʢʘʟʘʥʠʝ 

ʩʪʝʧʝʥʠ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ 6 ʛʠʜʨʦʮʠʣʠʥʜʨʘ 5. 

ʇʨʠ ʮʠʬʨʦʚʦʤ ʧʦʢʘʟʳʚʘʶʱʝʤ ʠʟʤʝʨʠʪʝʣʴʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ 4 ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ 

ʧʦʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥ-

ʜʨʘ ʚ ʧʨʠʥʷʪʳʭ ʝʜʠʥʠʮʘʭ.  

ʇʨʠʚʝʜʝʥʥʦʝ ʚ ʩʪʘʪʴʝ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʪʝʧʝʥʴʶ ʚʳʜʚʠʞʢʠ 
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ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʧʨʠ ʝʛʦ ʮʠʢʣʠʯʝʩʢʦʡ, ʨʝʚʝʨʩ-

ʥʦʡ ʨʘʙʦʪʝ. 

ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʚ ʛʠʜʨʦʮʠʣʠʥʜʨʝ, ʦʧʨʝʜʝʣʷʝ-

ʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʦʤ K ʧʨʠ ʧʨʷʤʦʤ ʭʦʜʝ ʧʦʨʰʥʷ 

ʙʫʜʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴʩʷ ʧʦʪʝʨʷʤʠ ʧʨʠ ʝʛʦ ʨʝʚʝʨʩ-

ʥʦʤ ʭʦʜʝ. ʇʦʵʪʦʤʫ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʩʪʝ-

ʧʝʥʠ ʚʳʜʚʠʞʢʠ ʰʪʦʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʙʫʜʝʪ ʚʳʩʦ-

ʢʦʡ. 
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FRIDGE WITH FRESHNESS ZONE CHAMBER  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʭʦʣʦʜʠʣʴʥʠʢʘ ʩ ʟʦʥʦʡ ʩʚʝʞʝʩʪʠ, ʧʦʟʚʦʣʷʶ-

ʱʝʡ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʫʚʝʣʠ-

ʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ. 

Abstract 

The article presents the design and principle of operation of the refrigerator with a freshness zone that allows 

you to install a device for humidification of air on a removable container, which will provide an increase in hu-

midity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʦʣʦʜʠʣʴʥʠʢ, ʟʦʥʘ ʩʚʝʞʝʩʪʠ, ʩʲʝʤʥʳʡ ʢʦʥʪʝʡʥʝʨ, ʚʣʘʞʥʦʩʪʴ, ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ. 

Keywords: refrigerator, freshness zone, removable container, humidity, humidifier. 

 

ʍʦʣʦʜʠʣʴʥʠʢ ʩ ʢʘʤʝʨʦʡ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʤʦʞʝʪ 

ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝ ʤʘʣʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʤʘʰʠʥ, ʚʢʣʶʯʘʷ ʙʳʪʦʚʳʝ 

ʭʦʣʦʜʠʣʴʥʠʢʠ, ʚ ʢʘʤʝʨʘʭ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʜʣʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ. ʊʘʢʠʝ ʭʦʣʦʜʠʣʴʥʠʢʠ ʩʦʜʝʨʞʘʪ 

ʩʠʩʪʝʤʫ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ; ʭʦʣʦʜʠʣʴʥʳʡ ʰʢʘʬ, ʢʘ-

ʤʝʨʫ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢ-

ʪʦʚ, ʚ ʢʦʪʦʨʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʲʝʤʥʳʡ ʢʦʥʪʝʡ-

ʥʝʨ. 

ɺ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʤ ʚ ʢʘ-

ʤʝʨʫ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢ-

ʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʣʘʞʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ, ʠ ʵʪʦʪ 

ʢʦʥʪʝʡʥʝʨ ʠʤʝʝʪ ʨʝʛʫʣʠʨʫʝʤʫʶ ʢʨʳʰʢʫ ʜʣʷ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ[1,2]. 

ɺʣʘʞʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʠ ʜʨʫʛʠʭ, 
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ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥ-

ʥʫʶ ʚʣʘʞʥʦʩʪʴ ʠ ʢʦʪʦʨʳʝ ʠʩʧʘʨʷʶʪ ʚʣʘʛʫ ʚ ʩʣʫʯʘʝ 

ʮʠʨʢʫʣʷʮʠʠ ʯʝʨʝʟ ʢʦʥʪʝʡʥʝʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʭʦʛʦ 

ʚʦʟʜʫʭʘ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚʣʘʞʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʫʤʝʥʴ-

ʰʘʝʪʩʷ ʠ ʠʭ ʢʘʯʝʩʪʚʦ ʫʭʫʜʰʘʝʪʩʷ. ʈʝʯʴ ʠʜʝʪ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʦ ʩʚʝʞʠʭ ʦʚʦʱʘʭ, ʬʨʫʢʪʘʭ ʠ ʧʦʜʦʙʥʳʭ ʠʤ 

ʧʨʦʜʫʢʪʘʭ, ʧʦʵʪʦʤʫ ʪʘʢʦʡ ʩʲʝʤʥʳʡ ʢʦʥʪʝʡʥʝʨ 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʪʝʡʥʝʨʦʤ ʠʣʠ ʷʱʠʢʦʤ ʜʣʷ 

ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʘ ʢʘʤʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʘʝʪʩʷ 

ʩʲʝʤʥʳʡ ʢʦʥʪʝʡʥʝʨ, ʢʘʤʝʨʦʡ ʟʦʥʳ ʩʚʝʞʝʩʪʠ. 

ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʩʚʝʞʝʩʪʠ ʦʚʦ-

ʱʝʡ ʠ ʬʨʫʢʪʦʚ ʚ ʢʘʤʝʨʝ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʪʨʝʙʫʝʪʩʷ 

ʚʦʟʜʫʭ, ʚʣʘʞʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʦʪʚʝʜʝʥʠʝ ʠʟʣʠʰʥʝʡ ʚʣʘʛʠ 

ʠʟ ʩʲʝʤʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, 

ʣʠʙʦ ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʚ ʩʲʝʤʥʦʤ 

ʢʦʥʪʝʡʥʝʨʝ ʜʣʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ. ʆʙʳʯʥʦ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪʚʦʜʦʤ ʚʣʘʛʠ ʠʟ ʢʦʥʪʝʡʥʝʨʘ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʦʪʢʨʳʚʘʶʱʠʝʩʷ ʟʘʩʣʦʥʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʧʝʨʝʜʥʝʡ ʩʪʦʨʦʥʝ ʣʠʙʦ ʥʘ ʢʨʳʰʢʝ ʢʦʥʪʝʡʥʝʨʘ. ʂʦ-

ʛʜʘ ʪʘʢʘʷ ʟʘʩʣʦʥʢʘ ʦʪʢʨʳʪʘ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʧʦʥʠʞʘʪʴ ʚʣʘʞʥʦʩʪʴ ʚ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʝʩʣʠ 

ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʚʦʟʜʫʭ ʠʤʝʝʪ ʚʣʘʞʥʦʩʪʴ ʤʝʥʴʰʝ, 

ʯʝʤ ʚʣʘʞʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʂʦʛʜʘ ʟʘʩʣʦʥʢʘ 

ʟʘʢʨʳʪʘ ʚʳʚʦʜ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠʟ ʢʦʥʪʝʡʥʝʨʘ ʙʫ-

ʜʝʪ ʫʤʝʥʴʰʝʥ ʠ ʚʣʘʞʥʦʩʪʴ ʚ ʥʝʤ ʥʝ ʫʤʝʥʴʰʠʪʩʷ 

[3,4]. 

ɺ ʢʘʤʝʨʘʭ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢ-

ʪʦʚ ʚ ʢʦʪʦʨʳʭ ʮʠʨʢʫʣʠʨʫʝʪ ʚʦʟʜʫʭ ʩ ʧʦʥʠʞʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʫʰʢʠ 

ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ NoFrost. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚ ʢʘʤʝʨʝ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʘʟʤʝʱʘʪʴ ʫʚʣʘʞʥʠʪʝʣʴ ʚʦʟʜʫʭʘ, ʢ ʢʦʪʦ-

ʨʦʤʫ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʚʝʜʝʥʦ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ. 

ʆʜʥʘʢʦ ʚ ʠʟʚʝʩʪʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʧʨʠʙʦʨʘʭ 

ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʭʦʣʦʜʠʣʴʥʳʡ 

ʰʢʘʬ ʥʝ ʠʤʝʶʪ ʢʦʥʪʘʢʪʥʳʭ ʛʨʫʧʧ, ʥʝʪ ʪʘʢʞʝ ʢʦʥ-

ʪʘʢʪʥʳʭ ʛʨʫʧʧ ʚ ʢʘʤʝʨʘʭ ʟʦʥʳ ʩʚʝʞʝʩʪʠ. 

ɺ ʨʘʙʦʪʝ [5] ʦʧʠʩʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʚʣʘʞʥʝ-

ʥʠʷ ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʘʭ ʭʦʣʦʜʠʣʴʥʠʢʘ ʩ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʫʣʴʪʨʘʟʚʫʢʘ. ʇʨʠ ʵʪʦʤ ʢʘʤʝʨʘ, ʚ ʢʦʪʦʨʦʡ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʫʚʣʘʞʥʝʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʥʝʦʪʜʝʣʠʤʘ ʦʪ 

ʢʦʨʧʫʩʘ ʭʦʣʦʜʠʣʴʥʠʢʘ. 

ʀʟʚʝʩʪʝʥ ʭʦʣʦʜʠʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʚ ʢʦʪʦʨʦʤ ʦʪ-

ʩʝʢ ʭʨʘʥʝʥʠʷ, ʦʪʜʝʣʝʥʥʳʡ ʦʪ ʜʨʫʛʠʭ ʦʪʩʝʢʦʚ ʪʝʧʣʦ-

ʠʟʦʣʷʮʠʝʡ ʠʤʝʝʪ ʫʩʪʨʦʡʩʪʚʦ ʨʘʩʧʳʣʝʥʠʷ ʪʫʤʘʥʘ ʠ 

ʵʣʝʢʪʨʦʜʥʳʡ ʙʣʦʢ ʩ ʦʪʚʝʨʩʪʠʝʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʭʦ-

ʜʠʪ ʪʫʤʘʥ. ʊʘʢʦʡ ʭʦʣʦʜʠʣʴʥʠʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦ-

ʜʝʨʞʠʪ ʜʚʝʨʮʫ, ʦʪʢʨʳʚʘʶʱʫʶ ʠ ʟʘʢʨʳʚʘʶʱʫʶ 

ʫʧʦʤʷʥʫʪʳʡ ʦʪʩʝʢ ʭʨʘʥʝʥʠʷ. ɺ ʵʪʦʤ ʭʦʣʦʜʠʣʴʥʠʢʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʪʘʢʞʝ ʙʣʦʢ ʚʳʷʚʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʦ ʫʩʪʨʦʡ-

ʩʪʚʦ ʨʘʩʧʳʣʝʥʠʷ. ʆʪʩʝʢ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʚ 

ʵʪʦʤ ʭʦʣʦʜʠʣʴʥʠʢʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʜʝʣʠʤʦʡ ʯʘʩʪʴʶ 

ʢʦʨʧʫʩʘ ʭʦʣʦʜʠʣʴʥʠʢʘ, ʦʥ ʥʝ ʚʳʥʠʤʘʝʪʩʷ ʠʟ ʭʦʣʦ-

ʜʠʣʴʥʦʛʦ ʰʢʘʬʘ, ʩʲʝʤʥʳʡ ʢʦʥʪʝʡʥʝʨ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺ ʨʘʙʦʪʝ [6] ʭʦʣʦʜʠʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʚ ʢʘʤʝʨʝ 

ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥ ʩʲʝʤʥʳʡ ʢʦʥʪʝʡʥʝʨ. ʕʪʦʪ ʢʦʥ-

ʪʝʡʥʝʨ ʩʦʜʝʨʞʠʪ ʣʦʪʦʢ ʠ ʢʨʳʰʢʫ, ʨʝʛʫʣʠʨʫʝʤʫʶ ʧʦ 

ʚʳʩʦʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʚʣʘʞʥʦʩʪʴ ʚ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʜʝʣʠ ʙʳ-

ʪʦʚʳʭ ʭʦʣʦʜʠʣʴʥʠʢʦʚ ʧʦʟʚʦʣʷʶʪ ʚʨʫʯʥʫʶ ʨʝʛʫʣʠ-

ʨʦʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʚ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʧʫʪʝʤ ʤʝ-

ʭʘʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʠʷ ʟʘ-

ʩʣʦʥʢʠ ʩʲʝʤʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ. ɺ ʭʦʣʦʜʠʣʴʥʠʢʝ 

ʤʦʨʦʟʠʣʴʥʠʢʝ çIndesitBIA181 NFè, ʠʤʝʝʪʩʷ ʩʝʢʮʠʷ 

çʩʚʝʞʝʩʪʠè ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʭʣʘʞʜʸʥʥʳʭ ʤʷʩʥʳʭ 

ʧʨʦʜʫʢʪʦʚ. ʉʝʢʮʠʷ ʩʚʝʞʝʩʪʠ ʜʘʥʥʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʲʝʤʥʳʡ ʢʦʥʪʝʡʥʝʨ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʡ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʳ. ʅʝ-

ʦʙʭʦʜʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚ ʩʝʢʮʠʠ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪʩʷ ʧʫʪʸʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʧʦʜʘʯʠ ʭʦʣʦʜ-

ʥʦʛʦ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʟʘʜʥʝʡ ʩʪʝʥʢʝ 

ʩʝʢʮʠʠ ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʠʩʧʘʨʠʪʝʣʷ ʤʦʨʦʟʠʣʴʥʦʡ 

ʢʘʤʝʨʳ. ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚ ʩʝʢʮʠʠ ʩʚʝʞʝ-

ʩʪʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʢʦʡ ʪʝʨ-

ʤʦʨʝʛʫʣʷʪʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ 

ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʳ, ʧʫʪʸʤ ʧʝʨʝʢʨʳʪʠʷ ʫʧʨʘʚʣʷʝ-

ʤʦʡ ʟʘʩʣʦʥʢʦʡ ʢʘʥʘʣʘ ʧʦʜʘʯʠ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ 

ʠʩʧʘʨʠʪʝʣʷ ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʳ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ ʭʦʣʦʜʠʣʴʥʳʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚ ʩʲʝʤʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ ʢʘ-

ʤʝʨ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟ-

ʜʫʭʘ ʚ ʵʪʠʭ ʠ ʚ ʩʲʝʤʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ, ʨʘʟʤʝʱʘʝʤʳʭ 

ʚ ʢʘʤʝʨʘʭ. 

ʈʘʟʤʝʱʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟ-

ʜʫʭʘ ʚ ʢʦʥʪʝʡʥʝʨʝ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʦʚʦ-

ʱʝʡ ʠ ʬʨʫʢʪʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʜʚʝʜʝʥʠʷ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʢ ʵʪʠʤ ʫʩʪʨʦʡʩʪʚʘʤ. 

ʏʘʩʪʠʯʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʚ ʭʦʣʦʜʠʣʴʥʦʤ ʘʧʧʘʨʘʪʝ, ʚ ʢʘʤʝʨʝ ʢʦʪʦʨʦʛʦ 

ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʩʲʝʤʥʳʡ ʢʦʥʪʝʡʥʝʨ, ʚ ʢʦʪʦʨʳʡ ʧʦʤʝ-

ʱʘʶʪʩʷ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ. 

ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ ʨʝ-

ʛʫʣʠʨʫʝʪʩʷ ʟʘʟʦʨʦʤ ʤʝʞʜʫ ʣʦʪʢʦʤ ʢʦʥʪʝʡʥʝʨʘ ʠ ʝʛʦ 

ʢʨʳʰʢʦʡ, ʯʝʤ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʘ 

ʦʭʣʘʞʜʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʩʲʝʤʥʳʡ ʢʦʥʪʝʡʥʝʨ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʭʦʣʦʜʠʣʴ-

ʥʠʢʘ ʩ ʢʘʤʝʨʦʡ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʜʣʷ ʧʦʜʚʝʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʢ 

ʫʩʪʨʦʡʩʪʚʫ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡ-

ʥʝʨʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʩʫʪʩʪʚʠʝ ʚ ʪʘʢʦʤ ʭʦʣʦ-

ʜʠʣʴʥʠʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚʦʟ-

ʜʫʭʘ ʚ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ. 

ɺ ʪʘʢʦʤ ʭʦʣʦʜʠʣʴʥʠʢʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʦʣʴʢʦ ʧʦʥʠʞʘʪʴ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʢʦʥʪʝʡʥʝʨʝ 

ʢʘʤʝʨʳ ʟʦʥʳ ʩʚʝʞʝʩʪʠ, ʪʦ ʝʩʪʴ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʢʦ-

ʨʦʩʪʴ ʫʩʫʰʢʠ ʧʨʦʜʫʢʪʦʚ ʚ ʢʦʥʪʝʡʥʝʨʝ, ʥʦ ʥʝ ʫʚʝʣʠ-

ʯʠʚʘʪʴ ʝʸ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠ ʥʝ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɿʘʜʘʯʝʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʘʤʝʨʳ ʟʦʥʳ ʩʚʝʞʝʩʪʠ 

ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ, ʘ 

ʠʤʝʥʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʚʦʜʘ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʲʝʤ-

ʥʳʡ ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʧʦʚʳʰʘʶʱʠʭ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ 

ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʭʦʣʦ-

ʜʠʣʴʥʠʢ ʩ ʢʘʤʝʨʦʡ ʩʚʝʞʝʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʳʪʦʚʦʡ 

ʭʦʣʦʜʠʣʴʥʠʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʭʦʣʦʜʠʣʴʥʦʛʦ ʰʢʘʬʘ, 
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ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, ʢʘʤʝʨ ʜʣʷ ʦʭʣʘʞʜʘʝʤʳʭ ʧʨʦ-

ʜʫʢʪʦʚ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʘʤʝʨʦʡ ʟʦʥʳ 

ʩʚʝʞʝʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʭʨʘ-

ʥʝʥʠʷ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʩʲʝʤʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʚ ʢʘʤʝʨʫ ʟʦʥʳ ʩʚʝʞʝʩʪʠ, ʦʪʣʠʯʘ-

ʶʱʠʡʩʷ ʪʝʤ, ʯʪʦ ʭʦʣʦʜʠʣʴʥʠʢ ʩ ʢʘʤʝʨʦʡ ʩʥʘʙʞʝʥ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʢʦʥʪʘʢʪʳ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥʳ ʥʘ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡ-

ʥʝʨʝ, ʘ ʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʝ ʢʘʤʝʨʳ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʨʘʟ-

ʤʝʱʝʥʳ ʜʨʫʛʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ, ʦʪʚʝʪʥʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʢʦʥʪʘʢʪʘʤ ʥʘ ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʩʲʝʤʥʦʛʦ ʢʦʥʪʝʡ-

ʥʝʨʘ ʚ ʢʘʤʝʨʫ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʢʦʥʪʘʢʪʳ ʩʲʝʤʥʦʛʦ 

ʢʦʥʪʝʡʥʝʨʘ ʠ ʢʦʥʪʘʢʪʳ ʚ ʢʘʤʝʨʝ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʩʦ-

ʝʜʠʥʷʶʪʩʷ [7]. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʭʦʣʦʜʠʣʴʥʠʢʘ ʩ ʢʘ-

ʤʝʨʦʡ ʟʦʥʳ ʩʚʝʞʝʩʪʠ ʧʦʟʚʦʣʠʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ 

ʩʲʝʤʥʦʤ ʢʦʥʪʝʡʥʝʨʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ 

ʚʦʟʜʫʭʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚ 

ʜʘʥʥʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʚ ʩʣʫʯʘʷʭ ʧʦʥʠʞʝʥʠʷ ʚʣʘʞʥʦ-

ʩʪʠ ʚʦʟʜʫʭ ʩ ʨʘʙʦʪʦʡ ʩʠʩʪʝʤʳ NoFrost. 
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APPLICATION OF LASER SCANNING IN DESIGN SURVEYS 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʦʚʨʝʤʝʥʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʦʝʢʪʥʳʭ ʠʟʳʩʢʘʥʠʷʭ, ʪʨʝʙʫʶʪ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʜʘʥʥʳʭ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤ ʫʨʦʚʥʝ ʠ ʩ ʧʨʝʜʝʣʴʥʦʡ ʪʦʯʥʦ-

ʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʘʭʝʦʤʝʪʨʦʚ ʠ ʪ.ʜ.) ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʧʦ-

ʩʦʙʥʳ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. ʉ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʟʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʣʘʩʴ. 

Abstract 

Modern tasks arising from design surveys require effective approaches to presenting data in three-dimen-

sional space, at a high-speed level and with extreme precision. The use of traditional methods and instruments 

(total stations, etc.) are not fully capable of solving the tasks. With the formation and development of laser scan-

ning technology, the task of constructing digital models has been greatly simplified. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, ʦʙʣʘʢʦ ʪʦʯʝʢ, ʪʨʝʭʤʝʨʥʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ, 

ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ, ʥʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʤʦʙʠʣʴʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʚʦʟʜʫʰʥʦʝ ʣʘʟʝʨʥʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ, ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, ʩʫʱʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ. 

https://elibrary.ru/item.asp?id=37460079
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Key words: laser scanning technology, point cloud, three-dimensional digital model, laser scanner, ground-

based laser scanning, mobile laser scanning, airborne laser scanning, measurement accuracy, technology appli-

cations, essence of technology. 

 

ʉ ʥʘʯʘʣʘ XXI ʚʝʢʘ ʥʘʨʷʜʫ ʩ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝ-

ʟʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ, ʠʥʞʝʥʝʨʥʳʤʠ ʠʟʳʩʢʘʥʠʷʤʠ, 

ʚʳʧʦʣʥʝʥʠʝʤ ʜʝʪʘʣʴʥʦʡ ʩʲʸʤʢʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʠ ʛʨʘʞʜʘʥʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʫʩʧʝʰʥʦ 

ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʳʝ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, 

ʢʘʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ 

ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʨʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝ-

ʥʠʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ: ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘʚʪʦ-

ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ, ʘʨʭʠʪʝʢʪʫʨʝ, ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪ-

ʨʘʩʣʠ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ, ʧʨʠ ʩʲʝʤʢʝ ʪʝʨʨʠʪʦʨʠʡ ʩ 

ʤʥʦʛʦʦʙʨʘʟʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʩ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ ʛʝʦʜʝʟʠʠ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʭʝʦʤʝʪʨʘ, ʧʦʣʫʯʠʪʴ ʧʦʜʦʙʥʦʛʦ 

ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʦʯʝʥʴ ʩʣʦʞʥʦ. ɺʦ-ʧʝʨʚʳʭ, ʧʦ-

ʥʘʜʦʙʷʪʩʷ ʜʝʩʷʪʢʠ ʣʝʪ, ʘ ʚʦ-ʚʪʦʨʳʭ ʧʦʪʨʝʙʫʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʫʜʦʟʘʪʨʘʪ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʇʦʵʪʦʤʫ, ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʩʧʝʮʠʘʣʠ-

ʩʪʘʤʠ ʦʪʨʘʩʣʠ ʣʘʟʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʦʣʥʝʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʤʝʪʦʜʠʢʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙ-

ʣʘʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʪʦʯʥʫʶ ʠ ʜʝʪʘʣʴʥʫʶ ʢʦʤʧʴʶ-

ʪʝʨʥʫʶ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʝʛʦ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʳʭ ʨʘʟʤʝʨʘʭ, ʵʬʬʝʢʪʠʚʥʝʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʲʝʤʢʫ ʣʘʟʝʨʥʳʤ ʩʢʘʥʝʨʦʤ ï ʩʘʤʳʤ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʦʜʭʦʜʦʤ ʢ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʳʭ 3D ʤʦʜʝʣʝʡ. ʇʨʠ 

ʩʲʝʤʢʝ ʠʟʤʝʨʷʶʪʩʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʩʢʘʥʝʨʘ ʜʦ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʧʨʠ ʵʪʦʤ ʬʠʢʩʠʨʫʶʪʩʷ ʨʝʟʫʣʴ-

ʪʘʪʳ ʟʘʤʝʨʘ ʫʛʣʦʚ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʦʩʪʨʦʝʥʠʝʤ ʪʨʝʭ-

ʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʚʠʜʝ ʦʙ-

ʣʘʢʘ ʪʦʯʝʢ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʠ ʧʨʝʜʤʝʪʦʚ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ; ʩʲʝʤʢʠ ʩʣʦʞʥʳʭ ʚ ʪʝʭʥʠ-

ʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ; ʢʦʥʪʨʦʣʷ ʜʝʬʦʨʤʘʮʠʡ 

ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʝʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʩʪʨʦʝʥʠʷ 3D 

ʤʦʜʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ: 

ï ʢʦʥʢʨʝʪʠʟʘʮʠʷ, ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʴ ʩʲʸʤʦʯ-

ʥʳʭ ʜʘʥʥʳʭ;  

ï ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʥʝʧʨʝʚʟʦʡʜʝʥʥʘʷ ʩʢʦ-

ʨʦʩʪʴ ʩʲʝʤʢʠ; 

ï ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʠ ʪʨʫʜʦʟʘʪʨʘʪ; 

ï ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ; 

ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘ-

ʣʠʟʘʮʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʲʝʤʢʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʭʦʜʠʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʦʩʣʝ ʩʙʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘ-

ʟʝʨʥʦʡ ʩʲʝʤʢʠ, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʯʘʩʪʝʡ ʦʙʲʝʢʪʘ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʣʶʙʫʶ ʩʨʝʜʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ: Autodesk, AVEVA, Bentley, ESRI, Intergraph ʠ 

ʜʨʫʛʠʝ. 

ʊʘʢ ʢʘʢ ʞʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ? ʉʢʘʥʝʨ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʧʨʠʙʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʘ ʩʯʠʪʘʥʥʳʝ ʤʠʥʫʪʳ ʧʦʣʫ-

ʯʠʪʴ ʪʨʝʭʤʝʨʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʦ-

ʯʝʢ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʣʘ-

ʟʝʨʥʦʛʦ ʩʢʘʥʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ɺ 

ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʪʦ-

ʯʝʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʪʨʝʤ 

ʠʟʤʝʨʝʥʠʷʤ (X,Y,Z), ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʩʢʦʨʦʩʪʥʦʛʦ ʬʘʟʦʚʦʛʦ ʠʣʠ ʠʤ-

ʧʫʣʴʩʥʦʛʦ ʙʝʟʦʪʨʘʞʘʪʝʣʴʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʩʢʘʥʠʨʦʚʘʥʘ ʚʩʷ ʧʦʚʝʨʭ-

ʥʦʩʪʴ ʦʙʲʝʢʪʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ 

ʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʩʢʘʥʳ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʦʙʨʘʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʦʙʣʘʢʘ ʪʦʯʝʢè. 

ʉʰʠʚʢʘ ʦʪʜʝʣʴʥʳʭ ʩʢʘʥʦʚ ʚ ʝʜʠʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ 

ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʚʳʩʦʢʦʪʦʯʥʫʶ 3D-ʤʦʜʝʣʴ 

ʦʙʲʝʢʪʘ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʤʝʝʪ ʬʦʪʦʨʝʘʣʠʩ-

ʪʠʯʥʳʡ ʚʠʜ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʩʫʱʝʩʪʚʫʶʪ 2 ʤʝʪʦʜʘ 

ʠʟʤʝʨʝʥʠʷ ʥʘʢʣʦʥʥʦʡ ʜʘʣʴʥʦʩʪʠ ʣʘʟʝʨʦʤ ï ʠʤʧʫʣʴ-

ʩʥʳʡ ʠ ʬʘʟʦʚʳʡ. ʋ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʩʫʱʝʩʪʚʫʶʪ 

ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʬʘʟʦʚʦʛʦ ʠ ʠʤʧʫʣʴʩʥʦʛʦ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʡ ʣʘʟʝʨʥʳʤ ʩʢʘʥʝʨʦʤ 

 ʀʤʧʫʣʴʩʥʳʡ  ʌʘʟʦʚʳʡ 

ʇʨʝʠʤʫʱʝʩʪʚʘ  1. ɺʳʩʦʢʘʷ ʜʘʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ; 

2. ʋʩʪʦʡʯʠʚʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥ-
ʥʳʭ ʜʘʥʥʳʭ; 

3. ʅʠʟʢʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʣʘʟʝʨʘ. 

1. ʅʘʠʚʳʩʰʘʷ ʚʦʟʤʦʞʥʘʷ ʪʦʯʥʦʩʪʴ; 

2. ɺʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʅʝʜʦʩʪʘʪʢʠ 1. ʄʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝ-

ʨʝʥʠʡ; 

2. ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ;  

3. ʆʛʨʘʥʠʯʝʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

1. ʅʠʟʢʘʷ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ; 

2. ɺʳʩʦʢʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ 
ʣʘʟʝʨʘ. 

 

ʌʘʟʦʚʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʥʘʟʝʤʥʳʭ ʣʘʟʝʨʥʳʭ ʩʢʘʥʝʨʘʭ ʠ ʚ ʤʦʙʠʣʴʥʳʭ, ʘ ʠʤʧʫʣʴʩʥʳʡ ʤʝʪʦʜ ʠʟ-

ʤʝʨʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʚʦʟʜʫʰʥʳʭ ʣʘʟʝʨʥʳʭ ʩʢʘʥʝʨʘʭ. 
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ʈʠʩʫʥʦʢ 1 ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 

 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʠʟʤʝʨʝʥʠʡ, ʣʘʟʝʨʥʳʡ ʩʢʘʥʝʨ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʰʠ-

ʨʦʢʠʡ ʢʨʫʛ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ. ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʠ 

ʤʝʪʦʜʠʢʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚʳʜʝʣʷʶʪ 

ʪʨʠ ʚʠʜʘ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ: 

ï ʥʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ; 

ï ʤʦʙʠʣʴʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ; 

ï ʚʦʟʜʫʰʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ. 

ʅʘʟʝʤʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩʯʠʪʘʝʪʩʷ 

ʩʘʤʳʤ ʦʧʝʨʘʪʠʚʥʳʤ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʤʠʣʣʠʤʝʪʨʦʚʦʡ 

ʪʦʯʥʦʩʪʴʶ. ʆʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʯ-

ʥʦʛʦ ʧʨʠʙʦʨʘ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʥʮʠʡ, 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʬʦʨʤʝ ʦʙʲʝʢʪʘ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʮʝʩʩ ʩʰʠʚʢʠ ʩʢʘʥʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦ-

ʯʝʢ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠ ʩʙʦʨ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʝʜʠʥʳʡ ʤʘʩʩʠʚ. 

ʅʘʟʝʤʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʨʘʙʦʪ (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ʆʙʣʘʢʦ ʪʦʯʝʢ, ʧʦʣʫʯʝʥʥʦʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʟʝʤʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 
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ɺʦʟʜʫʰʥʦʝ ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ 

ʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. 

ʊʦʯʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʸʪʘ, ʦʪ 

ʢʘʯʝʩʪʚʘ ʩʲʸʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 

0,5 ʜʦ 1,2 ʤʝʪʨʘ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʚʦʟʜʫʰʥʦʛʦ ʣʘ-

ʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʲʸʤʢʘ ʩ ʚʦʟ-

ʜʫʭʘ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʝʥʩʦʨʘ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ʉʢʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʦʤʝʥʪ ʧʦ-

ʣʝʪʘ ʩ ʙʦʨʪʘ ʥʝʙʦʣʴʰʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʤ, ʜʝ-

ʪʘʣʴʥʳʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʠ ʵʢʦʥʦʤʥʳʤ. ʆʥ ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ (ʨʠʩʫ-

ʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3 ʊʦʯʝʯʥʘʷ 3D ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ, ʩʦʟʜʘʥʥʘʷ ʧʦ ʜʘʥʥʳʤ ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ 

 

ʇʨʠ ʤʦʙʠʣʴʥʦʤ ʣʘʟʝʨʥʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ 

ʩʲʝʤʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʩʝ ʪʝʭ ʞʝ ʧʨʠ-

ʙʦʨʦʚ, ʥʦ ʦʥʠ ʧʨʠ ʵʪʦʤ ʩʤʦʥʪʠʨʦʚʘʥʳ ʥʘ ʪʨʘʥʩ-

ʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʜʚʠ-

ʞʝʥʠʠ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʤʘʨʰʨʫʪʫ ʜʣʷ ʩʙʦʨʘ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ. ʄʦʙʠʣʴʥʳʡ ʩʢʘʥʝʨ 

ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʪʘʢʦʡ ʟʘʜʘʯʝʡ ï ʢʘʢ ʩʲʝʤʢʘ ʙʦʣʴʰʦʛʦ 

ʫʯʘʩʪʢʘ ʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʩʯʠʪʘʥʥʳʝ 

ʯʘʩʳ. ɸʚʪʦʤʦʙʠʣʶ ʜʦʩʪʘʪʦʯʥʦ 2-3 ʨʘʟʘ ʧʨʦʝʭʘʪʴ ʧʦ 

ʫʣʠʮʝ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʫʣʠʮʳ ʠ ʧʨʠʣʝ-

ʛʘʶʱʝʡ ʢ ʥʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦʪ ʚʠʜ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʦʮʝʥʢʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʦʥʥʝʣʝʡ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʷʭ ʠ ʤʦʥʠʪʦ-

ʨʠʥʛʝ ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

(ʨʠʩʫʥʦʢ 4). 
 

 
ʈʠʩʫʥʦʢ 4 ʈʝʟʫʣʴʪʘʪ ʤʦʙʠʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʘʚʪʦʜʦʨʦʞʥʦʡ ʩʝʪʠ,  

ʦʙʲʝʜʠʥʝʥʥʦʝ ʚ ʝʜʠʥʦʝ ʦʙʣʘʢʦ ʪʦʯʝʢ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʭʦ-

ʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʥʘʯʘʣʘ XXI ʚʝʢʘ ʠ ʧʦ ʩʝʡ ʜʝʥʴ 

ʤʝʪʦʜ ʪʨʝʭʤʝʨʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʩʘʤʳʤ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʥʦʚ-

ʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ-ʨʝʰʝʥʠʝ ʤʥʦʛʠʭ ʟʘʜʘʯ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʙʦʪ. ɻʣʘʚʥʦʡ ʮʝ-

ʣʴʶ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʣʫʞʠʪ ʩʦʟʜʘʥʠʝ ʮʠʬ-

ʨʦʚʳʭ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚ ʥʘʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  
1. ɻʫʨʘ ɼ.ɸ., ʐʝʚʯʝʥʢʦ ɻ.ɻ., ʂʘʨʩʣʷʥ ɸ.ʄ., 

ʇʝʪʨʝʥʢʦʚ ɼ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʣʘʟʝʨ-

ʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʪʝʦʨʠʠ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘ ʧʨʠ-

ʤʝʨʝ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʂʫʙʘʥ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ. 2016. ˉ  

2. ɼʨʫʞʠʥʠʥ ʄ.ʖ. ʊʝʭʥʦʣʦʛʠʷ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ CyraTechnologies // ʇʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʝ ʜʘʥʥʳʝ. 2007. ˉ4 

3. ʂ ʚʦʧʨʦʩʫ ʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʟʦʥʠʨʦʚʘ-
ʥʠʠ (ʥʘ ʧʨʠʤʝʨʝ ʄʆ ʛ. ʅʦʚʦʨʦʩʩʠʡʩʢ) ʂʦʚʰʘʨʴ 

ɺ.ʉ., ʇʰʠʜʘʪʦʢ ʉ.ʂ., ʉʦʣʦʜʫʥʦʚ ɸ.ɸ., ʉʦʰʝʥʢʦ 

ʂ.ʆ. ʉolloquium-journal. 2019. ˉ 21-2 (45). ʉ. 45-

48.  

4. ʃʝʚʘʜʘ ʖ.ɸ., ʉʦʣʦʜʫʥʦʚ ɸ.ɸ.3D ʢʘʜʘʩʪʨ ʚ 
ʈʦʩʩʠʠ. 

5. ʄʝʜʚʝʜʝʚɽ.ʄ. ʃʘʟʝʨʥʳʡ ʩʢʘʥʝʨ ï ʥʝ ʨʦʩ-

ʢʦʰʴ, ʘ ʩʨʝʜʩʪʚʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ // 

ɻʝʦʧʨʦʬʠ, 2003, ˉ 4.  

6. ʄʝʜʚʝʜʝʚ ɽ.ʄ. ʄʝʪʦʜʳ ʣʘʟʝʨʥʦʡ ʣʦʢʘʮʠʠ 
ʠ ʮʠʬʨʦʚʦʡ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʦʧʦ-

ʛʨʘʬʠʠ// ɻʝʦʜʝʟʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʷ, 2006, ˉ 6. 

7. ʐʝʚʯʝʥʢʦ ɻ.ɻ., ɻʫʨʘ ɼ.ɸ., ʉʝʨʠʢʦʚʘ ɸ.ɸ. 

ʇʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʅʘʫʯʥʳʝ ʪʨʫʜʳ 

ʂʫʙɻʊʋ, ˉ15, 2016. 

 

ʋɼʂ: 331.91 

ʇʦʪʘʧʦʚ ʀ.ʀ., 

ʄʘʣʫʢʦʚʘ ʅ.ʉ., 

ɹʝʨʩʝʥʝʚʘ ɽ.ɺ., 

ʀʛʦʥʠʥʘ ʉ.ʖ. 

ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 

ʇʆʊɽʅʎʀɸʃʔʅʓʁ ɺɽʂʊʆʈ ʈɸɿɺʀʊʀʗ ʀ ʂɸʏɽʉʊɺɽʅʅʆɻʆ ʇʈɽʆɹʈɸɿʆɺɸʅʀʗ 

ʄʀʈʆɺʆɻʆ ʈʓʅʂɸ ʊʈʋɼɸ ɺ ʆɹʆɿʈʀʄʆʄ ɹʋɼʋʑɽʄ 

 

Potapov I .I ., 

Malukova N.S., 

Berseneva E.V., 

Igonina S.U. 

Kemerovo State University 

 

POTENTIAL VECTOR OF DEVELOPMENT AND QUALITATIVE TRANSFORMATION OF THE 

WORLD LABOR MARKET IN THE FORESEEABLE FUTURE  

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʧʦʨʷʜʢʘ 

ʚ ʦʙʣʘʩʪʠ ʪʨʫʜʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʫʪʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʳʥʢʘ ʪʨʫʜʘ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʘʝʪʩʷ ʦʮʝʥʢʘ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʷʜʘ ʧʨʦʬʝʩʩʠʡ, 

ʚʢʣʶʯʘʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʬʝʨʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. 

Abstract 
 The paper analyzes the potential ways of development and further formation of a new order in the field of 

labor relations, by transforming the existing labor market, under the influence of the widespread introduction of 

computer technology. The article assesses the relevance of a number of professions, including specialists in the 

field of public catering. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʪʨʫʜʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʘʪʣʘʩ ʧʨʦʬʝʩʩʠʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʧʨʦʬʝʩʩʠʠ, ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ.  

Keywords: labor market, automation, atlas of professions, popular professions, transformations. 

 

ɺ ʵʢʦʥʦʤʠʢʝ ʣʶʙʦʡ ʩʪʨʘʥʳ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠ-

ʤʘʝʪ ʨʳʥʦʢ ʪʨʫʜʘ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʥʘʤʠʯʥʦ-

ʩʪʴʶ ʠ ʙʳʩʪʨʦʡ ʩʤʝʥʦʡ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ. ɼʘʥʥʦʝ 

ʩʚʦʡʩʪʚʦ ʭʘʨʘʢʪʝʨʥʦ ʠʥʜʫʩʪʨʠʠ ʧʠʪʘʥʠʷ, ʦʪʣʠʯʘʶ-

ʱʝʡʩʷ ʥʝʧʦʩʪʦʷʥʩʪʚʦʤ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʷʚʣʝ-

ʥʠʝʤ ʥʦʚʳʭ ʬʦʨʤʘʪʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʘʩʰʠʨʝʥʠʝʤ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʛʣʦʙʘ-

ʣʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʤʥʦʛʠʝ ʧʨʦʬʝʩʩʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʢʘʢ ʧʨʦʬʝʩʩʠ-

ʷʤʠ ʙʫʜʫʱʝʛʦ, ʪʘʢ ʠ ʚʦʚʩʝ ʠʩʯʝʟʥʫʪʴ.  

ʊʘʢ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝ-

ʩʪʚʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʘʥʝʝ ʩʯʠʪʘʶʱʘʷʩʷ ʧʦʤʦʱʥʠʢʦʤ ʤʥʦʛʠʤ ʧʨʦʬʝʩ-

ʩʠʷʤ, ʪʝʧʝʨʴ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʩʦʢʨʘʱʝʥʠʶ. ɼʘʥʥʫʶ 
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ʪʝʥʜʝʥʮʠʶ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʥ-

ʜʫʩʪʨʠʠ ʧʠʪʘʥʠʷ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʟʘʛʦʪʦʚʦʯʥʳʤ, ʘ 

ʪʘʢʞʝ ʩ ʧʦʣʥʳʤ ʮʠʢʣʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʠ ʨʦʙʦʪʠʟʘ-

ʮʠʷ ʧʨʠʚʝʜʫʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʤʥʦʞʝʩʪʚʘ ʜʦʣʞʥʦ-

ʩʪʝʡ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʦʙʭʦʜʠʪʩʷ ʜʝʰʝʚʣʝ, ʯʝʤ ʧʦʜʙʦʨ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝ-

ʩʫʨʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʪʤʝʪʠʤ ʨʘʟʚʠʪʠʝ ʬʦʨ-

ʤʘʪʘ ʢʘʬʝ ʠ ʨʝʩʪʦʨʘʥʦʚ, ʛʜʝ ʨʦʣʴ ʦʬʠʮʠʘʥʪʦʚ ʚʳ-

ʧʦʣʥʷʶʪ ʨʦʙʦʪʳ, ʣʠʙʦ ʜʦʩʪʘʚʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʣʠʥʠʡ (ʂʦʨʝʷ, ʂʠʪʘʡ, ʗʧʦʥʠʷ ʠ ʜʨ.).  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʆʢʩʬʦʨʜʩʢʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ, ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 20 ʣʝʪ ʚ ʉʐɸ ʢʘʞ-

ʜʦʝ ʚʪʦʨʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ, 

52% ʨʘʙʦʪʥʠʢʦʚ ʟʘʤʝʥʷʪ ʤʘʰʠʥʳ. ɺ ʂʠʪʘʝ 70% ʨʘ-

ʙʦʪʥʠʢʦʚ ʙʫʜʫʪ ʚʳʪʝʩʥʝʥʳ ʨʦʙʦʪʘʤʠ [1]. ʃʶʜʠ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʫʪ ʦʩʚʘʠʚʘʪʴ ʪʚʦʨʯʝʩʢʠʝ ʧʨʦʬʝʩ-

ʩʠʠ - ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥʝʨ, ʠʤʠʜʞʤʝʡʢʝʨ, ʬʦʪʦ-

ʛʨʘʬ. ʊʘʢʞʝ ʨʳʥʢʫ ʪʨʫʜʘ ʧʦʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʠ-

ʩʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʥʘʩʪʨʦʡʢʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʇʦ 

ʜʘʥʥʳʤ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ EMSI ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʘ ʚ ʉʐɸ ʚ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʳʤʠ ʧʨʦʬʝʩʩʠʷʤʠ ʩʪʘʥʫʪ - ʩʧʝʮʠʘʣʠʩʪʳ ʚ 

ʩʬʝʨʝ IT ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʙʦʯʠʝ ʧʨʦʬʝʩʩʠʠ 

ʪʘʢʞʝ ʙʫʜʫʪ ʣʠʜʠʨʦʚʘʪʴ.  

18 ʬʝʚʨʘʣʷ 2014 ʛʦʜʘ ɸʛʝʥʪʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʠ ʄʦʩʢʦʚʩʢʘʷ ʰʢʦʣʘ ʫʧʨʘʚʣʝʥʠʷ 

ʉʂʆʃʂʆɺʆ ʨʘʟʨʘʙʦʪʘʣʠ çɸʪʣʘʩ ʥʦʚʳʭ ʧʨʦʬʝʩ-

ʩʠʡè, ʩʦʟʜʘʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ çʌʦʨ-

ʩʘʡʪ ʢʦʤʧʝʪʝʥʮʠʡ 2030è. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʙʦʣʝʝ 2500 ʨʦʩʩʠʡʩʢʠʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʵʢʩ-

ʧʝʨʪʦʚ. çɸʪʣʘʩ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡè - ɻ ʪʦ ʩʙʦʨʥʠʢ ʩʘ-

ʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʘ ʪʘʢʞʝ ʦʪʨʘʩʣʝʡ 

ʥʘ ʙʫʜʫʱʠʝ 15-20 ʣʝʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʚʳʰʝ 

160 ʧʨʦʬʝʩʩʠʡ ʙʫʜʫʱʝʛʦ. ɺ ʥʝʤ ʥʝ ʪʦʣʴʢʦ ʧʦ-

ʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʥʦʚʳʝ ʧʨʦʬʝʩʩʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʜʦ 2020 ʛʦʜʘ ʠ ʧʦʩʣʝ 

2020 ʛʦʜʘ, ʥʦ ʠ ʦʙʦʟʥʘʯʝʥʳ ʜʦʣʞʥʦʩʪʥʳʝ ʦʙʷʟʘʥʥʦ-

ʩʪʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʉʦʛʣʘʩʥʦ çɸʪʣʘʩʫè, 

ʧʦʩʣʝ 2020 ʛʦʜʘ ʚ IT ʩʬʝʨʝ ʧʦʷʚʠʪʩʷ ʤʥʦʛʦ ʥʦʚʳʭ ʠ 

ʥʝʦʙʳʯʥʳʭ ʧʨʦʬʝʩʩʠʡ, ʥʘʧʨʠʤʝʨ, ʜʠʟʘʡʥʝʨ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʤʠʨʦʚ, ʘʨʭʠʪʝʢʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ, ʜʠʟʘʡʥʝʨ ʠʥʪʝʨʬʝʡʩʦʚ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʘʨʭʠʪʝʢʪʦʨ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʝʪʝʚʦʡ 

ʶʨʠʩʪ. ʇʦʤʠʤʦ IT ʙʫʜʝʪ ʨʘʩʪʠ ʟʥʘʯʝʥʠʝ ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʩʬʝʨʳ, ʩʝʢʪʦʨʘ ʪʫʨʠʟʤʘ ʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ, 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [2]. ɿʜʝʩʴ ʧʦ-

ʷʚʷʪʩʷ ʪʘʢʠʝ ʧʨʦʬʝʩʩʠʠ ʢʘʢ: ʨʝʮʠʢʣʠʥʛ-ʪʝʭʥʦʣʦʛ, 

ʙʠʦʵʪʠʢ, ʤʦʣʝʢʫʣʷʨʥʳʡ ʜʠʝʪʦʣʦʛ, ʢʣʠʥʠʯʝʩʢʠʡ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢ, ʩʠʪʠ-ʬʝʨʤʝʨ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʢʦʩʤʦʥʘʚʪʠʢʠ ʠ ʪʫʨʠʟʤʘ ʧʨʦʬʝʩ-

ʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʚʦʝʥʠʝʤ ʚʩʝʣʝʥʥʦʡ, ʙʫʜʫʪ ʥʘʙʠ-

ʨʘʪʴ ʦʙʦʨʦʪʳ ʧʦʧʫʣʷʨʥʦʩʪʠ. ʊʘʢ ʧʦʩʣʝ 2020 ʛʦʜʘ 

ʧʦʷʚʠʪʩʷ ʨʷʜ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʡ: ʤʝʥʝʜʞʝʨ ʢʦʩʤʦʪʫ-

ʨʠʟʤʘ, ʢʦʩʤʦʙʠʦʣʦʛ, ʢʦʩʤʦʛʝʦʣʦʛ. ʆʜʥʘʢʦ ʥʘ ʛʦʨʠ-

ʟʦʥʪʝ 2013-2030 ʛʛ. ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʥʫʪ ʫʩʪʘʨʝʚʘ-

ʶʱʠʝ ʨʘʙʦʯʠʝ ʧʨʦʬʝʩʩʠʠ: ʰʘʭʪʝʨ, ʛʦʨʥʷʢ, ʬʘʩʦʚ-

ʱʠʢ, ʦʬʠʮʠʘʥʪ, ʥʦʩʠʣʴʱʠʢ, ʦʭʨʘʥʥʠʢ, ʢʫʨʴʝʨ ʠ ʜʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʱʠʡ ʤʠʨ ʙʫʜʝʪ ʥʘʩʳʱʝʥ 

ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʫʩʣʦʚʠ-

ʷʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʠʱʝʚʦʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʳʥʢʫ ʪʨʫʜʘ ʧʨʝʜ-

ʩʪʦʠʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʦʜ ʥʦʚʳʝ ʫʩʣʦʚʠʷ. ɹʦʣʴʰʠʥ-

ʩʪʚʦ ʧʨʦʬʝʩʩʠʡ ʟʘʤʝʥʷʪ ʨʦʙʦʪʳ, ʘ ʣʶʜʷʤ, ʯʴʠ ʧʨʦ-

ʬʝʩʩʠʠ ʫʡʜʫʪ ʚ ʧʨʦʰʣʦʝ, ʧʨʠʜʝʪʩʷ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ 

ʧʦʜ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʝʡ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʩʠʪ ʪʝʭʥʠʯʝʩʢʫʶ 

ʛʨʘʤʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ. 

 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʧʝʮʠʘʣʠ-

ʩʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʥʘʚʳʢʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ 

ʠ ʣʠʜʝʨʩʪʚʘ, ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʩʷ 

ʫʩʣʦʚʠʷʤ, ʛʦʪʦʚʳʝ ʢ ʥʦʚʳʤ ʚʳʟʦʚʘʤ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʤʫ ʦʙʫʯʝʥʠʶ. ʕʪʦ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʠʥʥʦʚʘ-

ʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʩʬʝʨʫ ʧʠʪʘʥʠʷ, ʢʘʢ 

ʦʜʥʫ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʪʨʘʩʣʝʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʭ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ ʙʫʜʫʱʝʤ.  
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ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʷ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʥʜʫʩʪʨʠʠ ʧʠʪʘʥʠʷ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʤʝʪʦʜʘ. 

Abstract 
The paper considers the effectiveness of the innovative method of design thinking at the enterprises of the 

food industry, both at the level of management structures and in the process of production or provision of services. 

The algorithm of the method is analyzed. 
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ʠʥʜʫʩʪʨʠʷ ʧʠʪʘʥʠʷ. 
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ʅʘʙʣʶʜʘʝʤʳʡ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʦʙʱʝ-

ʩʪʚʝ ʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʚʳʩʦʢʠʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʨʘʟʚʠʪʠʷ ʠ ʘʧʨʦʙʘʮʠʠ ʠʥʥʦʚʘʮʠʡ ʦʙʲʷʩ-

ʥʷʝʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʩʨʝʜʝ ʢ ʥʦʚʳʤ ʤʝʭʘʥʠʟʤʘʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ ʨʘʟʨʘ-

ʙʦʪʢʠ ʠʜʝʡ ʜʣʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʟʜʘʥʠʷ 

ʢʦʤʤʝʨʯʝʩʢʠ ʫʩʧʝʰʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ɺ ʪʦʞʝ 

ʚʨʝʤʷ, ʥʘ ʢʦʥʢʫʨʝʥʪʥʦʤ ʨʳʥʢʝ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠ-

ʷʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʘʧʨʦʙʘʮʠʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʤʝ-

ʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-

ʥʳʭ ʟʘʜʘʯ. 

 ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ ʷʚʣʷʝʪʩʷ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʝ. ɿʘʧʘʜʥʳʝ ʢʦʤʧʘ-

ʥʠʠ ʧʝʨʚʳʤʠ ʧʨʠʰʣʠ ʢ ʧʦʥʠʤʘʥʠʶ ʟʥʘʯʝʥʠʷ ʜʠ-

ʟʘʡʥʘ ʧʨʦʜʫʢʮʠʠ ʠ ʝʛʦ ʚʣʠʷʥʠʶ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʪʦʚʘʨʘ. ʆʥʠ ʩʬʦʨʤʠʨʦʚʘʣʠ ʠʜʝʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɺʧʝʨʚʳʝ ʧʦʥʷʪʠʷ çʜʠʟʘʡʥè ʠ çʤʝʥʝʜʞʤʝʥʪè 

ʙr ʣʠ ʩʦʝʜʠʥʝʥʳ ʯʠʢʘʛʩʢʠʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʤ 

ʋʦʣʪʝʨʦʤ ʇʘʧʢʝ ʚ ʩʝʨʝʜʠʥʝ XX ʚ. ɺ 1961 ʛ. ʠʤ ʙʳʣʘ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʝʨʚʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʚ ʛ. ɸʩʧʝʥ, ʉʐɸ 

ʧʦ ʪʝʤʝ çɼʠʟʘʡʥ ʢʘʢ ʬʫʥʢʮʠʷ ʤʝʥʝʜʞʤʝʥʪʘè. ɹʳʣ 

ʧʦʜʥʷʪ ʚʦʧʨʦʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʟʥʝʩʘ ʠ ʜʠʟʘʡʥʘ. 

ʆʬʠʮʠʘʣʴʥʦ ʪʝʨʤʠʥ çʜʠʟʘʡʥ-ʤʝʥʝʜʞʤʝʥʪè ʟʘʢʨʝ-

ʧʠʣʩʷ ʩʧʫʩʪʷ 15 ʣʝʪ ʚ ʙʨʠʪʘʥʩʢʦʤ ʂʦʨʦʣʝʚʩʢʦʤ ʦʙ-

ʱʝʩʪʚʝ ʠʩʢʫʩʩʪʚ (The Royal Society of Arts).  

ɺ 2005 ʛ. ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʦ ʟʘʢʘʟʫ ʤʠʥʠ-

ʩʪʨʘ ʬʠʥʘʥʩʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʝʘ-

ʪʠʚʥʦʩʪʠ ʚ ʙʠʟʥʝʩʝ, ʩʚʷʟʳʚʘʶʱʝʝ ʪʝʨʤʠʥʳ çʜʠ-

ʟʘʡʥè, çʠʥʥʦʚʘʮʠʠè, çʢʨʝʘʪʠʚʥʦʩʪʴè.  

ʂʨʝʘʪʠʚʥʦʩʪʴ - ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ 

ʠʜʝʡ, ʩʧʦʩʦʙʦʚ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ ʧʨʦʙʣʝʤʳ ʠʣʠ ʫʚʠʜʝʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʩ-

ʧʦʣʴʟʫʷ ʚʦʟʥʠʢʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʠʟʤʝʥʝʥʠʷ 

ʥʘ ʨʳʥʢʝ [1].  

ʀʥʥʦʚʘʮʠʷ - ʫʩʧʝʰʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʦʚʳʭ 

ʠʜʝʡ, ʧʨʦʮʝʩʩ, ʚʦʧʣʦʱʘʶʱʠʡ ʠʭ ʚ ʧʨʦʜʫʢʪʘʭ, ʫʩʣʫ-

ʛʘʭ, ʩʧʦʩʦʙʘʭ ʟʘʧʫʩʢʘ ʠ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. 

ʇʨʠ ʵʪʦʤ ʜʠʟʘʡʥ - ʵʪʦ ʪʦ, ʯʪʦ ʩʚʷʟʳʚʘʝʪ ʪʚʦʨ-

ʯʝʩʪʚʦ ʠ ʠʥʥʦʚʘʮʠʠ. ʆʥ ʬʦʨʤʠʨʫʝʪ ʦʢʦʥʯʘʪʝʣʴʥʫʶ 

ʠʜʝʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʘʢʪʠʯʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʢʣʠʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʜʠʟʘʡʥ 

ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʢʘʢ ʢʨʝʘʪʠʚʥʦʩʪʴ, ʨʘʟʚʝʨʥʫʪʘʷ 

ʜʦ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʮʘ.  

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʈʦʩ-

ʩʠʠ ʜʠʟʘʡʥ-ʤʝʥʝʜʞʤʝʥʪ ʧʦʷʚʠʣʩʷ ʚ 2006 ʛ. ʧʦʩʣʝ 

ʚʳʩʪʫʧʣʝʥʠʷ ʧʨʝʟʠʜʝʥʪʘ Design Management 

Institute ʕʨʣ ʇʘʫʵʣʣʷ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʢʘʜʝ-

ʤʠʠ ʠʤ. ɸ.ʃ. ʐʪʠʛʣʠʮʘ. ɺ 2009 ʛ. ʚ ɹʨʠʪʘʥʩʢʦʡ 

ʚʳʩʰʝʡ ʰʢʦʣʝ ʜʠʟʘʡʥʘ (ʛ. ʄʦʩʢʚʘ) ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʧʝʨʚʘʷ ʚ ʈʦʩʩʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʜʠ-

ʟʘʡʥ-ʤʝʥʝʜʞʤʝʥʪʫ [2]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʝ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʠʩʢʘ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʭ ʨʝʰʝʥʠʡ, ʠʭ ʙʳʩʪʨʦʡ ʧʨʦʚʝʨʢʠ, ʜʦʨʘʙʦʪʢʠ ʠ 

ʦʪʙʨʘʩʳʚʘʥʠʷ ʥʝʫʜʘʯʥʳʭ ʚʘʨʠʘʥʪʦʚ. ɼʘʥʥʳʡ ʧʨʦ-

ʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʚʳʭʦʜ ʟʘ ʨʘʤʢʠ ʧʨʠʚʳʯ-

ʥʦʛʦ ʧʨʠ ʧʦʠʩʢʝ ʥʦʚʳʭ ʨʝʰʝʥʠʡ, ʪʘʢ ʠ ʧʦʩʪʦʷʥʥʫʶ 

ʩʚʝʨʢʫ ʥʘʡʜʝʥʥʳʭ ʨʝʰʝʥʠʡ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʝʘʣʴ-

ʥʦʩʪʠ. 
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ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʷ ʚ 

ʩʦʟʜʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ:  

1. ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ - ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʨʘʟ-

ʥʳʭ ʩʪʦʨʦʥ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʠʩʢ ʥʝʩʪʘʥʜʘʨʪ-

ʥʦʛʦ ʨʝʰʝʥʠʷ.  

2. ʇʨʠʚʣʝʯʝʥʠʝ ʵʢʩʧʝʨʪʦʚ ʠʟ ʪʝʭ ʦʙʣʘʩʪʝʡ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʝʢʪ: ʟʥʘʥʠʷ 

ʵʢʩʧʝʨʪʦʚ ʧʦʟʚʦʣʷʶʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʠ ʧʨʠʙʣʠ-

ʟʠʪʴ ʨʘʙʦʪʫ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ.  

3. ʌʦʢʫʩ ʥʘ ʧʦʪʨʝʙʥʦʩʪʷʭ ʧʦʪʨʝʙʠʪʝʣʷ, ʝʛʦ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ, ʚʳʷʚʣʷʝʤʳʭ ʧʨʠ ʧʦʤʦʱʠ ʥʘʙʣʶʜʝ-

ʥʠ̫ ʠ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʝʩʪʝ-

ʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʳʪʘ ʠʟ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʠ 

ʧʦʠʩʢ ʘʥʘʣʦʛʦʚ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʩʤʳʩʣʳ ʠ ʬʫʥʢʮʠʠ.  

5. ʎʝʣʦʩʪʥʳʡ ʧʦʜʭʦʜ: ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦ-

ʚʦʛʦ ʧʨʦʜʫʢʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʣʥʳʡ ʮʠʢʣ ʧʨʦʮʝʩʩʘ 

- ʦʪ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʘ ʠʣʠ ʫʩʣʫʛʠ ʜʦ ʧʨʦʜʘʞʠ.  

6. ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʠ ʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʝ - 

ʫʩʢʦʨʷʝʪ ʧʦʥʠʤʘʥʠʝ ʚʩʝʭ ʜʝʪʘʣʝʡ ʧʨʦʜʫʢʪʘ, ʧʦʟʚʦ-

ʣʷʝʪ ʥʝ ʩʦʚʝʨʰʠʪʴ ʩʝʨʴʝʟʥʳʭ ʦʰʠʙʦʢ ʥʘ ʧʦʩʣʝʜʥʠʭ 

ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ.  

7. ʇʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ - ʢʦ-

ʤʘʥʜʘ ʨʘʙʦʪʘʝʪ ʥʘ ʨʝʘʣʴʥʳʝ ʟʘʜʘʯʠ ʠ ʠʩʩʣʝʜʫʝʪ ʨʝ-

ʘʣʴʥʳʝ ʫʩʣʦʚʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʠ ʜʠ-

ʟʘʡʥ-ʤʳʰʣʝʥʠʝ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʢʨʠʪʝʨʠʷʤ:  

1. ɹʘʟʦʚʳʝ ʧʨʝʜʧʦʩʳʣʢʠ: ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜ-

ʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ ʦʙʲ-

ʝʢʪʠʚʥʦʩʪʴ, ʨʝʘʣʴʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦ ʠʟʤʝʨʠʤʘ; ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ 

ʩʫʙʲʝʢʪʠʚʥʳʡ ʦʧʳʪ, ʘ ʨʝʘʣʴʥʦʩʪʴ ʢʦʥʩʪʨʫʠʨʫʝʪʩʷ 

ʩʦʮʠʘʣʴʥʦ. 

 2. ʄʝʪʦʜ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ: ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʧʦʜʭʦʜʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʦʜʥʦʛʦ, 

çʣʫʯʰʝʛʦè ʨʝʰʝʥʠʷ; ʚ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ (ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ çʣʫʯʰʝʛʦè ʨʝʰʝʥʠʷ).  

3. ʆʩʥʦʚʘʥʠʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ: ʧʨʠ ʪʨʘ-

ʜʠʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʦʩʥʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʣʦʛʠʢʘ ʠ 

ʯʠʩʣʦʚʳʝ ʤʦʜʝʣʠ; ʚ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʠ - ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʩʫʪʴ, ʤʦʜʝʣʠ ʚʧʝʯʘʪʣʝ-

ʥʠʡ.  

4. ʎʝʥʥʦʩʪʠ: ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ 

ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʥʦʚʦʤʫ ʧʨʠ 

ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʠʟʘʡʥ-ʤʳʰʣʝʥʠʝ ʷʚʣʷ-

ʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʠʥʷ-

ʪʠʷ ʨʝʰʝʥʠʡ ʩʣʘʙʦ ʠʟʫʯʝʥ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʜʘʞʝ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʆʪʩʫʪʩʪʚʫʝʪ 

ʯʝʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘ-

ʙʦʯʫʶ ʜʠʟʘʡʥ-ʛʨʫʧʧʫ, ʠ ʢʪʦ ʚ ʥʝʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʚʢʣʶʯʝʥ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʝʨʝʩʪʨʦʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʠʜʝʡ ʠ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʥʜʫʩʪʨʠʠ ʧʠʪʘʥʠʷ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʪʝʤʘ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦ-

ʨʘʙʦʪʢʠ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦ-

ʚʘʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ. 
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CRISIS SITUATIONS IN THE ORGANIZATIONS OF THE FOOD INDUSTRY AS THE REASON 

FOR THE FALL OF REPUTATION IN THE MEDIA SPACE  

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʢʨʠʟʠʩʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʦʬʠ-

ʮʠʘʣʴʥʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʱʝʩʪʚʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ ʚ ʨʘʙʦʪʝ ʧʦ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʢʨʠʟʠʩʘ ʥʘ ʨʝʧʫʪʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʤʝʜʠʘʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ʇʨʠʚʦʜʷʪʩʷ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

Abstract 
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The paper analyzes the effectiveness of the application of the crisis communication method between official 

representatives of the organization and society, through interaction through social networks in the work to level 

the impact of the crisis on the rehearsal level of the organization in copper space. The main findings of the study 

are presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʠʟʠʩʥʳʝ ʩʠʪʫʘʮʠʠ, ʠʥʜʫʩʪʨʠʷ ʧʠʪʘʥʠʷ, ʢʨʠʟʠʩʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʨʝʧʫʪʘʮʠʷ, ʤʝ-

ʜʠʘʧʨʦʩʪʨʘʥʩʪʚʦ. 

Keywords: crisis situations, food industry, crisis communications, reputation, media space. 

 

ɺʦʧʨʦʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʨʠʟʠʩʥʳʭ ʢʦʤʤʫʥʠʢʘ-

ʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝ-

ʧʝʥʴʶ ʚʘʞʥʦʩʪʠ, ʪ.ʢ. ʠʤʝʥʥʦ ʚ ʥʝʤ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ ʧʨʝʜ-

ʧʨʠʷʪʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʘʢ 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʧʦ ʚʠʥʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʚʳʟʚʘʥ-

ʥʳʭ ʚʥʝʰʥʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, 

ʢʨʠʟʠʩ ʥʝʩʝʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʨʝʧʫʪʘʮʠʠ ʢʦʤ-

ʧʘʥʠʡ.  

ɺ ʚʝʢ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʨʠʟʠʩʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦ ʙʳʩʪʨʦ. ʇʣʦ-

ʭʠʝ ʥʦʚʦʩʪʠ ʠ ʢʨʠʪʠʢʘ ʚ ʘʜʨʝʩ ʢʦʤʧʘʥʠʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʶʪʩʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʤʦʣ-

ʥʠʝʥʦʩʥʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʧʨʘʚʠʣʴʥʳʡ ʠ ʥʝʩʚʦʝ-

ʚʨʝʤʝʥʥʳʡ ʧʫʙʣʠʯʥʳʡ ʦʪʚʝʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ 

ʥʘʥʝʩʪʠ ʥʝʦʙʨʘʪʠʤʳʡ ʫʱʝʨʙ ʢʘʢ ʝʝ ʨʝʧʫʪʘʮʠʠ, ʪʘʢ 

ʠ ʜʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʘʤ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ [1]. ɺʝʨʥʦ ʦʮʝʥʠʚ ʪʦʪ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʦʢʘʟʘʚʰʠʡʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʤʳʩ-

ʣʦʚʫʶ ʨʘʤʢʫ (çʬʨʝʡʤè), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʤʠʥʠʤʠʟʠ-

ʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʨʠʟʠʩʘ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʦʩʦ-

ʙʝʥʥʦ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʢʨʠʟʠʩ, ʘ ʠʤʝʥʥʦ ʢʦʤʫ, 

ʢʦʛʜʘ ʠ ʢʘʢ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʝʜʘʥ ʦʬʠʮʠʘʣʴʥʳʡ ʦʪ-

ʚʝʪ ʢʦʤʧʘʥʠʠ. 

ʇʦʤʠʤʦ ʢʨʠʟʠʩʘ ʵʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠ-

ʪʫʘʮʠʡ ʚ ʝʞʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ ʢʘʬʝ, ʨʝʩʪʦʨʘʥʘ ʠ ʪ.ʜ. 

ɺ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ-

ʨʝʜʢʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʦʪʟʳʚʘʤʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʢʘ-

ʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʪʘʢʠʭ ʩʠʪʫʘ-

ʮʠʷʭ ʠʛʨʘʝʪ ʦʧʝʨʘʪʠʚʥʦʝ ʠ ʪʘʢʪʠʯʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʝʥʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʚ ʠʥʪʝʨʥʝʪ-

ʩʨʝʜʝ.  

 ʉʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʪʨʘʪʝʛʠʝʡ ʢʨʠ-

ʟʠʩʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʨʝʘʢʮʠʠ ʧʫʙʣʠʢʠ ʥʘ ʦʪʚʝʪ 

ʢʦʤʧʘʥʠʠ. ʆʜʥʦʡ ʠʟ ʪʝʦʨʠʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʦʜʦʙ-

ʥʳʡ ʧʦʜʭʦʜ, ʷʚʣʷʝʪʩʷ ʉʠʪʫʘʮʠʦʥʥʘʷ ʊʝʦʨʠʷ ʂʨʠ-

ʟʠʩʥʳʭ ʂʦʤʤʫʥʠʢʘʮʠʡ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ 2007 ʛʦʜʫ 

ʋ. ʊ. ʂʫʤʙʩʦʤ, ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʨʠʟʠʩʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦ-

ʰʝʥʠʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ [2]. ʕʪʦ ʪʝʦʨʠʷ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʠ ʢʨʠʟʠʩʥʳʭ ʢʦʤ-

ʤʫʥʠʢʘʮʠʡ: 

1. ʆʪʨʠʮʘʥʠʝ, ʚ ʢʦʪʦʨʦʡ ʢʦʤʧʘʥʠʷ ʦʪʨʠʮʘʝʪ 

ʩʘʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʨʠʟʠʩʘ.  

2. ʇʨʝʫʤʝʥʴʰʝʥʠʝ, ʛʜʝ ʢʦʤʧʘʥʠʷ ʩʪʘʨʘʝʪʩʷ 

ʦʧʨʘʚʜʘʪʴ ʩʝʙʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʶ ʨʦʣʴ ʚ ʥʝʛʘ-

ʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ ʢʨʠʟʠʩʘ.  

3. ʇʦʜʜʝʨʞʢʘ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷ-

ʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʠ ʢʦʤʧʝʥʩʘʮʠʷ 

ʫʱʝʨʙʘ ʢʦʤʧʘʥʠʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ.  

4. ʀʟʚʠʥʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʦʤʧʘʥʠʷ ʙʝʨʝʪ ʚʩʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʨʠʟʠʩ ʥʘ ʩʝʙʷ ʠ ʧʨʠʥʦʩʠʪ ʦʬʠ-

ʮʠʘʣʴʥʦʝ ʠʟʚʠʥʝʥʠʝ ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠ-

ʮʘʤ. 

 ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʢʦʥʪʝʥʪʥʳʡ ʘʥʘʣʠʟ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ Facebook: 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʯʝʪʳʨʝ PR-ʢʨʠʟʠʩʘ, ʧʨʦʠʟʦʰʝʜʰʠʭ 

ʚ 2018 ʛʦʜʫ. ɺ ʚʳʙʦʨʢʫ ʚʢʣʶʯʝʥʳ ʧʦ ʦʜʥʦʤʫ ʢʨʠ-

ʟʠʩʫ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʞʜʦʡ ʠʟ ʯʝʪʳʨʝʭ ʢʨʠʟʠʩ-

ʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʦʧʠʩʘʥʥʳʭ ʋ.ʊ. ʂʫʤʙʩʦʤ. ʇʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʪʦʥʘʣʴʥʦʩʪʠ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʦʧʨʝʜʝ-

ʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʠʟʤʝʥʠʣʘʩʴ ʪʦʥʘʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʠ ʦʬʠʮʠʘʣʴʥʦʛʦ ʦʪʚʝʪʘ ʦʪ 

ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʚʳʷʩʥʠʪʴ, ʢʘʢʘʷ ʠʟ ʢʨʠʟʠʩʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦʡ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʘʥʘʣʠʟʘ ʤʳ ʧʦʣʫʯʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʠʟʚʠʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʫʚʝ-

ʣʠʯʠʚʘʣʠ ʦʙʱʫʶ ʪʦʥʘʣʴʥʦʩʪʴ ʦʪʚʝʪʦʚ ʧʫʙʣʠʢʠ, ʦʪ-

ʨʠʮʘʥʠʝ ʠ ʧʨʝʫʤʝʥʴʰʝʥʠʝ, ʥʘʦʙʦʨʦʪ, ʩʥʠʞʘʣʠ ʦʙ-

ʱʫʶ ʪʦʥʘʣʴʥʦʩʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʚʠ-

ʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ: 

ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʢʦʪʦʨʘʷ ʩʤʦʛʣʘ ʠʟʤʝ-

ʥʠʪʴ ʦʙʱʠʡ ʥʝʛʘʪʠʚʥʳʡ ʪʦʥ ʥʘ ʥʝʡʪʨʘʣʴʥʳʡ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʦʧʨʦʩʝ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʨʘʪʝ-

ʛʠʶ ʠʟʚʠʥʝʥʠʷ ʚ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʢʦʥʬʣʠʢ-

ʪʘʭ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ʇʨʠʥʦʩʷ ʠʟʚʠʥʝʥʠʷ, ʢʦʤʧʘ-

ʥʠʷ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʚʩʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʨʠʟʠʩ ʠ 

ʧʦʢʘʟʳʚʘʝʪ ʨʘʩʢʘʷʥʠʝ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪ 

ʵʪʦ ʧʦʟʠʪʠʚʥʦ ʠ ʠʟʤʝʥʷʝʪ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʦʨʛʘʥʠ-

ʟʘʮʠʠ. ɽʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʪʢʘʟʳʚʘʝʪʩʷ ʠʟʚʠʥʷʪʴʩʷ 

ʠʣʠ ʚʦʦʙʱʝ ʠʛʥʦʨʠʨʫʝʪ ʧʨʦʙʣʝʤʫ, ʵʪʦ, ʥʘʦʙʦʨʦʪ, 

ʚʳʟʳʚʘʝʪ ʙʦʣʝʝ ʙʫʨʥʫʶ ʨʝʘʢʮʠʶ ʧʫʙʣʠʢʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ANTI -CRISIS STATE PROGRAMS AND THEIR IMPORTANCE IN THE FOOD INDUSTRY  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï ʘʥʪʠʢʨʠʟʠʩ-

ʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʇʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʨʦʣʴ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ.  

Abstract 

The paper considers a comprehensive tool of public administration-anti-crisis programs. The analysis of their 

priority directions is given, and also their role at management of the enterprises of public catering in the conditions 

of crisis is defined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʘʥʪʠʢʨʠʟʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʩʬʝʨʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠ-

ʪʘʥʠʷ, ʢʨʠʟʠʩ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʘʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

Keywords: public administration, anti-crisis programs, the food industry, crisis at the enterprise, crisis man-

agement. 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ (ʚ ʪ.ʯ. ʘʥʪʠʢʨʠ-

ʟʠʩʥʳʝ) ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʥʪʠʢʨʠʟʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʯʘʩʪʴʶ ʦʩʥʦʚʥʳʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʥʘʧʨʠ-

ʤʝʨ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʢʘʢ ʯʘʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ çʠʥʬʦʨʤʘʮʠʷ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʠ ʫʧʨʘʚʣʝʥʠʝè - ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɼ. ʄʘʣʛʘʥʘ). ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʦʤ-

ʧʣʝʢʩʳ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʚ ʩʦʩʪʘʚ ʘʥʪʠʢʨʠʟʠʩʥʳʭ 

ʧʨʦʛʨʘʤʤ ʚʢʣʶʯʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʠʥʩʪʨʫʤʝʥʪʦʚ 

çʈʝʛʫʣʠʨʦʚʘʥʠʝè, çʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳè 

ʠ ʜʨ.)  

ʆʧʨʝʜʝʣʷʷ ʘʥʪʠʢʨʠʟʠʩʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ 

ʙʘʟʳ, ʧʦʜ ʥʠʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʜʦʢʫʤʝʥʪʳ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʘʜʘʯʠ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʢʨʠ-

ʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ ʠ ʧʫʪʠ ʠʭ ʨʝ-

ʰʝʥʠʷ. ʊʘʢʦʛʦ ʨʦʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʠʤʝʶʪ ʜʚʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʨʠʟʠʩʦʚ ʠ ʣʠʢʚʠʜʘʮʠʷ ʧʦʩʣʝʜ-

ʩʪʚʠʡ ʢʨʠʟʠʩʦʚ.  

ɸʥʪʠʢʨʠʟʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʘʯʝʩʪʚʝ ʠʥ-

ʩʪʨʫʤʝʥʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩ-

ʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ ʤʝʨ, ʢʦʪʦʨʳʝ 

ʚʣʠʷʶʪ ʥʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝ. ʊʘʢ ʢʘʢ ʩʧʝʢʪʨ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦʩʪʘʪʦʯʥʦ ʰʠ-

ʨʦʢ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʢʨʠʟʠʩʘ ʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ, ʠʤʝʶʱʝʛʦʩʷ ʫ ʛʦʩʫʜʘʨʩʪʚʘ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ. ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʧʨʦʛʨʘʤʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʤ 

ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʘʥʪʠʢʨʠʟʠʩ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʬʠʥʘʥʩʦʚʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ, ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʙʶʜʞʝʪʥʦ-ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ 

ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ 

ʵʢʦʥʦʤʠʢʠ.  

ɺ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ (ʚ ʪ.ʯ. ʦʙ-

ʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ) ʦʩʣʦʞʥʷʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʩʥʠʞʝʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʘʥʪʠ-

ʢʨʠʟʠʩʥʳʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʦʩʨʦʯʥʘʷ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʨʝʦʜʦʣʝ-

ʥʠʝ ʩʧʘʜʘ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʢʦʤʧʘʥʠʡ. 

ɺʥʝʜʨʝʥʠʝ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝ-

ʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, ʪʘʢ ʠ 

ʧʨʠ ʫʛʨʦʟʝ ʙʘʥʢʨʦʪʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝ-

ʩʪʦʨʘʥʥʦʛʦ ʙʠʟʥʝʩʘ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 
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ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʠ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʴʶ (ʥʘʣʠʯʠʝ ʯʝʪʢʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʠʷ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʘʥʘʣʠʟʘ ʠ ʜʨ.).  

ʋʧʨʘʚʣʝʥʠʝ ʢʦʤʧʘʥʠʝʡ ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ 

ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷ-

ʪʠʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʢʨʠʟʠʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʦʩʣʝʜʫ-

ʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʘʥʪʠʢʨʠʟʠʩ-

ʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʧʣʘʥ ʧʦ ʝʛʦ 

ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ: ʢ ʧʨʠʤʝʨʫ, ʧʨʦʮʝʩʩ ʧʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʬʠʨʤʦʡ, ʠʟʤʝ-

ʥʝʥʠʝʤ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʦʧʪʠʤʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʪʠʢʨʠʟʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʷʚ-

ʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʥʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʢʦ-

ʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʝʦʜʦ-

ʣʝʥʠʷ ʢʨʠʟʠʩʥʳʭ ʷʚʣʝʥʠʡ ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. 
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FOOD SECURITY OF RUSSIA FEDERATION  

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʦʩʣʘʙʣʝʥʠʷ ʪʦʚʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠʟ-ʟʘ ʚʚʝ-

ʜʝʥʠʷ ʩʘʥʢʮʠʡ. ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʮʝʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘ-

ʥʠʷ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 2014-2018 ʛʦʜʦʚ. ʆʮʝʥʠʚʘʝʪʩʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʨʷʜʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

Abstract 
The paper considers the consequences of the weakening of economic relations due to the imposition of sanc-

tions. The results of the analysis of changes in the price values of basic food products for the analyzed period of 

2014-2018 are presented. Estimated cost of agricultural products of local producers and their competitiveness in 

the world market. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʘʥʢʮʠʠ, ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡ-

ʩʪʚʦ, ʨʳʥʦʢ. 

Keywords: food security, sanctions, import substitution, agriculture, market. 

 

ʆʩʣʘʙʣʝʥʠʝ ʪʦʚʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝ-

ʥʠʡ, ʚʚʠʜʫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠ-

ʪʫʘʮʠʠ, ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ, ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʫʛʨʦʟʳ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʨʦ-

ʩʪʘ ʤʘʢʨʦʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʘʥʳ, ʦʧʨʝʜʝʣʷʷ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝ ʨʷʜʘ ʨʠʩʢʦʚ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʠʩʢʦʚ ʧʨʠʥʷʪʦ 

ʩʯʠʪʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʥʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʠʪʠʢʘ ʠʤʧʦʨʪʦʟʘʤʝ-

ʱʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʢʘʢ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʪʘʢ ʠ 

ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʩʚʷʟʠ ʩ ʚʚʝʜʝʥʥʳʤʠ 

ʘʥʪʠʨʦʩʩʠʡʩʢʠʤʠ ʩʘʥʢʮʠʷʤʠ ʠ ʦʪʚʝʪʥʳʤ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʳʤ ʵʤʙʘʨʛʦ ʈʦʩʩʠʷ ʩʪʦʣʢʥʫʣʘʩʴ ʩ ʮʝʣʳʤ 

ʨʷʜʦʤ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʦ-

ʜʦʚʦʣʴʩʪʚʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʦʙʣʝʤʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠ-

ʩʠʤʦʩʪʠ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʨʦʜʫʢʪʦʚʳʤ ʛʨʫʧʧʘʤ.  

 ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʜʝʣʴʥʦʛʦ 

ʚʝʩʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʳʨʴʷ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʙ-

ʱʝʤ ʦʙʲʝʤʝ ʨʝʩʫʨʩʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʟʘ 2018 ʛ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤʠ ʧʦ ʛʣʘʚʥʳʤ ʧʨʦʜʫʢʪʘʤ - 

ʟʝʨʥʫ, ʢʘʨʪʦʬʝʣʶ, ʨʘʩʪʠʪʝʣʴʥʦʤʫ ʤʘʩʣʫ, ʤʷʩʫ ʠ ʩʘ-

ʭʘʨʫ - ʈʦʩʩʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʙʷ ʧʦʣʥʦʩʪʴʶ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʧʦʢʨʳ-

ʚʘʝʪ ʪʦʣʴʢʦ 78,7% ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ, ʚʤʝʩʪʦ 
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ʫʩʪʘʥʦʚʣʝʥʥʳʭ 90%. ʆʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʩʦʣʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʚ ʜʦʩʘʥʢʮʠʦʥ-

ʥʳʝ ʛʦʜʳ ʠʤʧʦʨʪʠʨʦʚʘʣʘʩʴ ʠʟ ʋʢʨʘʠʥʳ [1].  

ʇʨʦʙʣʝʤʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʣʞʥʘ ʨʝʰʘʪʴʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʡ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨ 

ʧʦ ʩʥʠʞʝʥʠʶ ʠʤʧʦʨʪʘ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʥʘʨʘʱʠʚʘʥʠʝʤ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ. 

ʆʜʥʘʢʦ ʚ ʈʦʩʩʠʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʢʨʳʪʠʷ ʠʤʧʦʨʪʘ 

ʧʦ ʥʝʢʦʪʦʨʳʤ ʪʦʚʘʨʥʳʤ ʛʨʫʧʧʘʤ ʦʩʪʘʝʪʩʷ ʢʨʠʪʠʯʝ-

ʩʢʠ ʥʠʟʢʠʤ. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʤʥʦʛʠʝ ʰʘʛʠ ʧʦ ʩʦ-

ʢʨʘʱʝʥʠʶ ʠʤʧʦʨʪʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʛʦʚʦʨʠʪʴ ʦ ʧʦʣʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʥʝʟʘ-

ʚʠʩʠʤʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʧʦʢʨʳʪʠʷ ʠʤʧʦʨʪʘ, ʚ 2018 ʛ. ʵʪʦʪ ʧʦʢʘʟʘ-

ʪʝʣʴ ʧʨʠʥʠʤʘʝʪ ʥʝʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ (ʤʝʥʝʝ 0,3) 

ʧʦ ʦʩʥʦʚʥʳʤ ʛʨʫʧʧʘʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, 

ʪʘʢʠʤ ʢʘʢ ʤʷʩʦ, ʤʦʣʦʢʦ, ʢʘʨʪʦʬʝʣʴ ʠ ʩʦʣʴ [2].  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʥʝʣʴʟʷ ʩʚʦʜʠʪʴ ʪʦʣʴʢʦ ʢ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʳʤʠ ʪʦʚʘʨʘʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʆʜʥʘʢʦ ʚ 2014-

2018 ʛʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ 

ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʮʝʥ ʥʘ ʧʨʦ-

ʜʫʢʪʳ ʧʠʪʘʥʠʷ. ʈʝʘʣʴʥʳʝ ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ ʩʦʢʨʘ-

ʱʘʶʪʩʷ ʫʞʝ ʪʨʝʪʠʡ ʛʦʜ ʧʦʜʨʷʜ: ʚ 2014 ʛ. ʩʥʠʞʝʥʠʝ 

ʩʦʩʪʘʚʠʣʦ 4,7%, ʚ 2015 ʛ. - 2,5%, ʚ 2016 ʛ. ʜʦʭʦʜʳ 

ʫʧʘʣʠ ʝʱʝ ʥʘ 2,7% ʚ ʨʝʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʚ 2017 ʛ. 

ï 2.2%, ʚ 2018 ʛ. ï 1.4%. ʇʨʠ ʵʪʦʤ ʨʦʩʪ ʟʘʨʧʣʘʪ ʟʘ 

ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʥʝ ʩʧʦʩʦʙʝʥ ʧʨʝʣʦʤʠʪʴ ʪʝʥ-

ʜʝʥʮʠʶ. ʇʦʯʫʚʩʪʚʦʚʘʪʴ ʥʘ ʩʝʙʝ ʚʳʭʦʜ ʠʟ ʨʝʮʝʩʩʠʠ 

ʨʦʩʩʠʷʥʘʤ ʤʝʰʘʶʪ ʚʳʩʦʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʜʦʭʦ-

ʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʨʦʩʪ ʮʝʥ, ʥʠʟʢʠʝ ʧʝʥʩʠʠ ʠ ʩʦʮʠʘʣʴ-

ʥʳʝ ʚʳʧʣʘʪʳ, ʘ ʪʘʢʞʝ ʢʦʣʝʙʘʥʠʷ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʘ ʠ 

ʮʝʥ ʥʘ ʥʝʬʪʴ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʨʦʚʥʷ ʮʝʥ ʥʘ ʦʩʥʦʚʥʳʝ ʧʨʦ-

ʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʪʦ ʩ 2014 ʛ. ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʠʥ-

ʜʝʢʩʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ. ɺ 2018 ʛ. ʨʘʩʪʠʪʝʣʴʥʦʝ 

ʤʘʩʣʦ ʧʦʜʦʨʦʞʘʣʦ ʥʘ 9,23%, ʤʦʣʦʢʦ ʠ ʤʦʣʦʯʥʘʷ 

ʧʨʦʜʫʢʮʠʷ - ʥʘ 8,5%, ʭʣʝʙ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝ-

ʣʠʷ - ʥʘ 4,2%, ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ 

ʨʦʩʪ ʮʝʥ ʥʘ ʤʷʩʦʧʨʦʜʫʢʪʳ, ʩʦʣʴ ʠ ʢʘʨʪʦʬʝʣʴ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʝ ʨʝʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʮʝʥ ʥʘ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʥʠʞʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʬʝʨʝ ʧʦʪʨʝʙʣʝʥʠʷ.  

ɽʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʟʘʪʨʘʪ-

ʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʨʷʜʘ ʧʨʦʜʫʢʪʦʚ (ʟʝʨʥʘ, ʤʷʩʘ, 

ʤʦʣʦʢʘ, ʢʘʨʪʦʬʝʣʷ) ʥʠʞʝ ʤʠʨʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʳʝ ʠʟʜʝʨʞʢʠ, ʚʳʩʦʢʦʝ ʥʘʣʦʛʦʚʦʝ ʙʨʝʤʷ ʠ ʧʨʦ-

ʙʣʝʤʳ ʩ ʜʦʩʪʫʧʦʤ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢ ʢʨʝʜʠ-

ʪʘʤ ʧʨʠʚʦʜʷʪ ʢ ʮʝʥʦʚʦʡ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʨʝʰʝʥʠʝ ʨʷʜʘ 

ʧʨʦʙʣʝʤ: ʫʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʦʡ ʩʪʨʘʥʳ, ʫʩʣʦʚʠʡ ʜʣʷ ʚʝʜʝ-

ʥʠʷ ʙʠʟʥʝʩʘ; ʧʦʚʳʰʝʥʠʝ ʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ; ʥʘʨʘʱʠ-

ʚʘʥʠʝ ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ; ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ɸʇʂ, ʩʧʦʩʦʙ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʧʨʦʜʫʢ-

ʮʠʶ ʠ ʟʘʥʷʪʴ ʜʦʩʪʦʡʥʫʶ ʥʠʰʫ ʥʘ ʤʠʨʦʚʦʤ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʤ ʨʳʥʢʝ. 
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PROBLEM OF AUTOMATION OF DECUMENT DOCUMENTS IN HIGHER EDUCATIONAL 

INSTITUTION  

 

ɸʥʥʦʪʘʮʠʷ 

ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. ʉʦʟʜʘʥʠʝ 

ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʣʦʞʥʝʡʰʠʭ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʣʷ 

ʜʝʢʘʥʘʪʘ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚʝʜʝʥʠʷ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʜʘʥʥʳʭ. 

Abstract 

Document management is an integral part of the document management system. Creating such a system is 

one of the most difficult automation tasks. This article discusses the features of the implementation of an automated 

workflow information system for the dean of a higher education institution, taking into account the features and 

needs of automated data recording. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʜʝʢʘʥʘʪ, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʜʘʥʥʳʝ, 

ʜʦʢʫʤʝʥʪʳ, ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. 

Key words: automation, dean's office, document management, higher education institution, data, documents, 

digital signature, information system. 

 

ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʪʘʢʠʭ ʢʘʢ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ, ʥʘʫʯ-

ʥʦʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ [1]. ɺʘʞ-

ʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʢʫ-

ʤʝʥʪʦʦʙʦʨʦʪʘ ɺʋɿʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪ-

ʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2]. ʈʝʘʣʠʟʘʮʠʷ 

ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚʦʟʤʦʞʥʘ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦ-

ʙʘʤʠ: ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠ-

ʷʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ 

(ʕʎʇ), ʥʦ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ɺʋɿʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʉʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʦʢʫ-

ʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʙʣʝʤʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩ ʚʥʝʰ-

ʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝ-

ʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ 

[3]: 

ī ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜ-
ʨʘʟʜʝʣʝʥʠʡ; 

ī ʫʧʨʦʱʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚʝʜʝʥʠʷ ʠ ʫʚʝʣʠʯʝ-
ʥʠʝ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

ī ʧʦʚʳʰʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʩʦʪʨʫʜʥʠʢʦʚ, ʟʘ 
ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʚʝʜʝʥʠʝ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

ī ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʙʳʩʪʨʦʛʦ ʜʦ-

ʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʤ; 

ī ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʨʠ-
ʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʫʟʘ, 

ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʦ ʪʨʝʙʫʶʱʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʷʚ-

ʣʷʝʪʩʷ ʜʝʢʘʥʘʪ. ɼʝʢʘʥʘʪ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʫʟʘ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʝʝ ʢʦʥʪʨʦʣʴ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʬʘʢʫʣʴʪʝʪʘ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʝʢʘʥʘʪʘ ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝ-

ʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ, ʧʨʦ-

ʬʝʩʩʦʨʩʢʦʛʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʠ 

ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ, ʯʪʦ ʧʨʠʚʝ-

ʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʣʝʜʫʝʪ ʪʘʢ ʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʝʢʘʥʘʪʝ ʧʨʦ-

ʚʦʜʠʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʨʘʙʦʪʳ ʫʯʝʪʘ ʢʦʥʪʠʥʛʝʥʪʘ 

ʩʪʫʜʝʥʪʦʚ ʠ ʠʭ ʫʯʝʙʥʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʥʘ-

ʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʚʝʜʝʥʠʝ ʫʯʝʪʘ 

ʟʘʜʦʣʞʝʥʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʢʫʨʩʘʤ ʠ ʜʠʩʮʠʧʣʠ-

ʥʘʤ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪʳ ʧʦ ʠʭ ʣʠʢʚʠʜʘʮʠʠ; 

ʦʬʦʨʤʣʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʢ ʥʘʟʥʘ-

ʯʝʥʠʶ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʩʪʠʧʝʥʜʠʠ; 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʦʪʧʫʩʢʘ; ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʝ, ʧʝʨʝʚʦʜ ʠ ʦʪʯʠʩʣʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠʟ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʡ ʦʩʥʦʚ-

ʥʳʝ ʬʫʥʢʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ. 

ɼʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʜʝʢʘʥʘʪʘ ʩʦʩʪʦʠʪ ʠʟ ʦʙʨʘ-

ʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʠ ʥʘʟʥʘʯʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠʢʘʟʳ ʦ ʟʘʯʠʩʣʝʥʠʠ, ʦʪʯʠʩʣʝʥʠʠ, ʦ 

ʥʘʟʥʘʯʝʥʠʠ ʩʪʠʧʝʥʜʠʠ, ʦʙʱʝʞʠʪʠʠ ʠ ʪ.ʜ., ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʩʧʠʩʢʦʚ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷ-

ʪʠʡ, ʚʝʜʝʥʠʝ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ. ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʚʭʦʜʷʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫ ʩʝʢʨʝ-

ʪʘʨʷ, ʝʛʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷ-

ʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʤʝʞʜʫ ʜʝʢʘʥʦʤ ʠ 

ʝʛʦ ʟʘʤʝʩʪʠʪʝʣʷʤʠ. ʇʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʦʢʫʤʝʥʪʳ 

ʧʦʩʪʫʧʘʶʪ ʩʝʢʨʝʪʘʨʶ, ʢʦʪʦʨʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝ-

ʢʦʤʝʥʜʘʮʠʷʤʠ, ʧʨʦʚʦʜʠʪ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʢʘ-

ʬʝʜʨʳ ʠʣʠ ʞʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ 

ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʣʠʮʫ ʥʘ ʠʩʧʦʣʥʝʥʠʝ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʦʢʫʤʝʥ-

ʪʦʦʙʦʨʦʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʧʝʨʘʪʠʚʥʦʝ 

ʧʨʦʭʦʞʜʝʥʠʝ ʜʦʢʫʤʝʥʪʘ ʧʦ ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʦʤʫ ʠ 

ʧʨʷʤʦʤʫ ʤʘʨʰʨʫʪʫ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝ-

ʤʝʥʠ [3-4].  

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ ʚ ʜʝʢʘʥʘʪ ʧʨʦʠʩ-

ʭʦʜʠʪ ʠʭ ʦʙʨʘʙʦʪʢʘ ʠ ʩʦʨʪʠʨʦʚʢʘ ʧʦʩʪʫʧʠʚʰʝʡ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ - ʦʙʨʘ-

ʙʦʪʢʘ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʪ.ʝ. ʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ ʧʦʩʪʫʧʠʣʦ ʥʘ ʬʘʢʫʣʴʪʝʪ, 

ʩʢʦʣʴʢʦ ʙʳʣʦ ʦʪʯʠʩʣʝʥʦ ʠ ʩʢʦʣʴʢʦ ʫʯʠʪʴʩʷ ʥʘ ʜʘʥ-

ʥʳʡ ʤʦʤʝʥʪ, ʟʘʪʝʤ ʠʜʸʪ ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʦʚ ʢʫʨ-

ʩʦʚ ʠ ʛʨʫʧʧ, ʘ ʟʘʪʝʤ ʚʳʜʝʣʝʥʠʝ ʥʘ ʥʠʭ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʡ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ. ɿʘʪʝʤ ʦʙʨʘ-

ʙʘʪʳʚʘʶʪʩʷ ʦʪʯʸʪʳ ʠ ʧʦ ʩʝʩʩʠʷʤ, ʠ ʧʦ ʠʭ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʟʥʘʯʘʶʪʩʷ ʧʝʨʝʩʜʘʯʠ, ʘ ʪʘʢʞʝ ʩʦ-

ʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʦʪʯʠʩʣʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. ʊʘʢ ʞʝ 

ʚ ʜʝʢʘʥʘʪ ʩ ʢʘʬʝʜʨ ʬʘʢʫʣʴʪʝʪʘ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘ-

ʮʠʷ ʦ ʜʠʧʣʦʤʥʳʭ ʠ ʢʫʨʩʦʚʳʭ ʧʨʦʝʢʪʘʭ, ʦʙʨʘʙʦʪʘʚ 

ʢʦʪʦʨʫʶ ʜʝʢʘʥʘʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ 

ʠ ʚʨʝʤʷ ʠʭ ʩʜʘʯʠ. 

ʂ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ, ʦʨʛʘʥʠʟʫʶʱʠʤ ʠʣʠ ʫʯʘʩʪ-

ʚʫʶʱʠʤ ʚ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʝ ʜʝʢʘʥʘʪʘ, ʦʪʥʦʩʷʪʩʷ: 

ï ʜʝʢʘʥʘʪ (ʩʦʟʜʘʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʢʘʟʦʚ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦ ʩʪʫʜʝʥʪʘʤ, ʘ ʪʘʢʞʝ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʳʤ ʚʦʧʨʦʩʘʤ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʚʳʧʦʣʥʝ-

ʥʠʝ ʧʨʠʢʘʟʦʚ ʠʟ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʧʦ ʣʠʯʥʦʤʫ ʩʦʩʪʘʚʫ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʭʨʘʥʝ-

ʥʠʝ ʣʠʯʥʳʭ ʢʘʨʪʦʯʝʢ ʩʪʫʜʝʥʪʦʚ, ʨʝʛʠʩʪʨʘʮʠʷ ʚʭʦ-

ʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʢʥʠʛʠ ʧʨʦʪʦʢʦʣʦʚ ʠ 

ʪ.ʜ.); 

ï ʢʘʬʝʜʨʳ (ʩʦʟʜʘʥʠʝ ʠ ʫʯʝʪ ʜʦʢʫʤʝʥʪʦʚ ʧʦ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʚʝʜʦʤʦʩʪʠ ʟʘʯʝʪʥʦ-ʵʢʟʘʤʝ-

ʥʘʮʠʦʥʥʦʡ ʩʝʩʩʠʠ, ʫʯʝʙʥʳʝ ʧʣʘʥʳ, ʧʣʘʥʳ ʧʦ ʚʦʩ-

ʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ, ʜʦʢʫʤʝʥʪʳ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʣʘʥʳ ʨʘʙʦʪʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʣʘʥʳ ʠ ʦʪʯʝʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘ-

ʬʝʜʨ ʧʦ ʧʝʨʠʦʜʘʤ ʠ ʪ.ʜ.); 

ï ʫʯʝʙʥʳʡ ʦʪʜʝʣ (ʚʝʜʝʥʠʝ ʫʯʝʪʘ ʢʦʥʪʠʥʛʝʥʪʘ 

ʩʪʫʜʝʥʪʦʚ, ʢʦʥʪʨʦʣʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʟʜʘʥʠʝ 

ʧʨʠʢʘʟʦʚ ʧʦ ʟʘʤʝʥʝ ʧʨʝʜʤʝʪʦʚ ʚ ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ ʠ 

ʪ.ʜ.); 

ï ʦʪʜʝʣ ʢʘʜʨʦʚ (ʩʪʫʜʝʥʯʝʩʢʠʡ ʠ ʨʘʙʦʪʥʠʢʦʚ) 

(ʭʨʘʥʠʪ ʣʠʯʥʳʝ ʜʝʣʘ, ʠʟʜʘʝʪ ʧʨʠʢʘʟʳ ʧʦ ʣʠʯʥʦʤʫ 

ʩʦʩʪʘʚʫ, ʨʝʛʠʩʪʨʠʨʫʝʪ ʚʳʜʘʯʫ ʜʠʧʣʦʤʦʚ, ʩʧʨʘʚʦʢ, 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʪ.ʜ.); 

ï ʙʫʭʛʘʣʪʝʨʠʷ (ʫʯʝʪ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʦʪ ʩʪʫ-

ʜʝʥʪʦʚ, ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʩʦʪʨʫʜʥʠʢʘʤ, ʩʪʠʧʝʥʜʠʡ 

ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʦʱʨʝʥʠʡ). 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʨʝʟ ʜʝʢʘʥʘʪ ʧʨʦʪʝʢʘʝʪ ʦʛʨʦʤʥʳʡ 

ʧʦʪʦʢ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʥʪʨʦʣʴ ʠ ʠʩʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʥʝ ʪʦʣʴʢʦ ʚʘʞʝʥ, ʥʦ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʅʘʨʫʰʝʥʠʝ ʠʣʠ 

ʯʘʩʪʠʯʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʘʨʫʰʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʝ ʦʜʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʘ ʚʩʝʛʦ 

ʚʳʩʰʝʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʮʝʣʦʤ. 
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ɹɽʊʆʅɸ ʅɸ ʇʈʆʏʅʆʉʊʔ ʅɸ ʉɾɸʊʀɽ ʀ ʅɸ ʀɿɻʀɹ 

 

Radygin R.V. 

Perm National Research Polytechnic University 

 

INFLUENCE OF STORAGE PERIODS OF DRY MORTARS FOR CONCRETE REPAIR ON 

COMPRESSIVE STRENGTH AND BENDING  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʠʩʧʳʪʘʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʭʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʜʣʷ 

ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ ʧʨʠ ʭʨʘʥʝʥʠʠ ʩʚʝʨʭ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʥʘ 1, 6, 14 ʤʝʩʷʮʝʚ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʚʳʙʦʨʢʘ, ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ. ʆʧʨʝʜʝʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʦʪ ʩʨʦʢʘ 

ʭʨʘʥʝʥʠʷ. 

Abstract 
This article describes the testing of the strength characteristics of a dry building mixture for the repair of 

concrete and reinforced concrete during storage over the shelf life of 1, 6, 14 months. From the obtained data, a 

selection was made, and graphs were constructed. The tendency of the dependence of strength on the shelf life is 

determined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʠʝ ʩʤʝʩʠ, ʨʝʤʦʥʪʥʳʝ ʩʤʝʩʠ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ, ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ 

Keywords: dry mixes, repair mixtures, compressive strength, bending strength, shelf life 

 

ʉʫʭʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʤʝʩʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦ-

ʚʩʝʤʝʩʪʥʦ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʘ ʩʫʭʠʭ ʩʤʝʩʝʡ. ʅʦ ʜʘʞʝ ʩ ʫʯʝʪʦʤ 

ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʩʣʫʯʘʠ, 

ʢʦʛʜʘ ʩʤʝʩʴ ʭʨʘʥʠʪʩʷ ʙʦʣʴʰʝ, ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʝʤ, ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʩʨʦʢʘ. ʇʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʨʝ-

ʢʦʤʝʥʜʫʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʝʩʴ ʠ ʥʝ ʥʝʩʫʪ ʥʠʢʘʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʩʤʝʩʝʡ ʥʘ ʦʩʥʦʚʝ ʮʝʤʝʥʪʥʳʭ ʚʷʞʫʱʠʭ 1 ʛʦʜ. 

ʆʜʥʠʤʠ ʠʟ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʨʝ-

ʤʦʥʪʥʳʭ ʩʫʭʠʭ ʩʤʝʩʝʡ ʷʚʣʷʶʪʩʷ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘ-

ʪʠʝ ʠ ʠʟʛʠʙ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘʷʚʣʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʘʨʪʝ ʥʘ ʠʩʧʳʪʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʉʦʭʨʘʥʷʝʤʦʩʪʴ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʠ, ʤʠʥ 60 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʄʧʘ 

1 ʩʫʪʢʠ 

28 ʩʫʪʦʢ 

 

8 

40 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ, ʄʧʘ 

1 ʩʫʪʢʠ 

28 ʩʫʪʦʢ 

 

3 

8 

ʄʘʨʢʘ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ (ʚʪʦʨʦʡ ʤʝʪʦʜ): F300 

ʄʘʨʢʘ ʧʦ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ, W14 

 

ʂʦʤʤʝʥʪʘʨʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ: ʚ ʪʘʙʣʠʮʝ ʫʢʘ-

ʟʘʥʳ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʥʦʨ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʥʦʨ-

ʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʠʟ 4 ʨʘʟʥʳʭ 

ʧʘʨʪʠʡ ʨʝʤʦʥʪʥʦʡ ʩʤʝʩʠ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɼʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʫʧʘʢʦʚʢʘʭ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʫʢʘ-

ʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʅʦʤʝʨ ʦʙʨʘʟʮʘ 1 2 3 4 

ɼʘʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 12.08.2019 06.09.2018 24.04.2018 25.07.2017 

ɼʘʪʘ ʦʢʦʥʯʘʥʠʷ ʭʨʘʥʝʥʠʷ 12.08.2020 06.09.2019 24.04.2019 25.07.2018 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 

ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪ ʠʩʧʳʪʘʥʠʡ (ʦʢʨʫʛʣʝʥʥʦʝ 

ʜʦ ʮʝʣʦʛʦ), ʤʝʩ 

0 1 6 14 
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ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 58277ð 2018. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ-ʙʘʣʦʯʢʠ ʨʘʟʤʝʨʘʤʠ 

40*40*160 ʤʤ. ʇʨʠ ʬʦʨʤʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ, 

ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ 

ʟʘʪʚʦʨʝʥʠʷ, ʘ ʠʤʝʥʥʦ 4.1 ʣ ʥʘ ʤʝʰʦʢ 30 ʢʛ ʠʣʠ 0,137 

ʤʣ ʥʘ 1 ʢʛ. 

ʇʦʩʣʝ ʬʦʨʤʦʚʘʥʠʷ ʠ ʩʭʚʘʪʳʚʘʥʠʷ ʦʙʨʘʟʮʦʚ 

ʦʥʠ ʙʳʣʠ ʥʘʢʨʳʪʳ ʚʣʘʞʥʦʡ ʚʝʪʦʰʴʶ ʠ ʦʩʪʘʚʣʝʥʳ 

ʥʘ 28 ʩʫʪʦʢ ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠ-

ʷʤʠ. 

ʀʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʤʘʨʦʯʥʦʤ 

ʚʦʟʨʘʩʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩ-

ʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 

ʅʦʤʝʨ ʛʨʫʧʧʳ ʦʙʨʘʟʮʦʚ ʇʨʦʯʥʦʩʪʴ Rʠʟʛ 28, ʄʇʘ 

1 (0 ʤʝʩ) 9 8 9 

2 (1 ʤʝʩ) 8 8 9 

3 (6 ʤʝʩ) 7 8 6 

4 (14 ʤʝʩ) 6 7 7 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʩʫʭʦʡ ʩʤʝʩʠ ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

 

 
ʈʠʩ 1 ɻʠʩʪʦʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʦʪ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ  

ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ 

ʀʟ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 1 ʚʠʜʥʦ, ʯʪʦ ʯʝʨʝʟ ʤʝ-

ʩʷʮ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʩʫʭʦʡ ʩʤʝʩʠ 

ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʢʘʟʘʥʠʡ çʩʚʝʞʝʡè ʧʘʨʪʠʠ ʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʧʦʢʘʟʘʪʝʣʷʤ, ʫʢʘʟʘʥʥʳʤ ʥʘ ʫʧʘʢʦʚʢʝ ʥʘ 

ʧʨʦʜʫʢʪ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʦʪ 6 ʤʝʩʷʮʝʚ ʠ ʜʦʣʴʰʝ ʢʦ-

ʥʝʯʥʘʷ ʧʨʦʯʥʦʩʪʴ ʩʥʠʟʠʣʘʩʴ, ʥʦ ʥʝ ʢʨʠʪʠʯʥʦ, ʦʩʦ-

ʙʝʥʥʦ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʨʝ-

ʤʦʥʪʥʳʭ ʨʘʙʦʪʘʭ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʧʨʦʜʫʢʪ ʩ ʠʩ-

ʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

ɺ ʪʘʙʣʠʮʝ 4 ʫʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʚ ʚʦʟʨʘʩʪʝ 28 ʩʫʪʦʢ. 

ʊʘʙʣʠʮʘ 4 

ʅʦʤʝʨ ʛʨʫʧʧʳ ʦʙʨʘʟʮʦʚ ʇʨʦʯʥʦʩʪʴ Rʩʞ 28, ʄʇʘ 

1 (0 ʤʝʩ) 44 42 38 40 49 40 

2 (1 ʤʝʩ) 39 41 40 46 42 40 

3 (6 ʤʝʩ) 34 29 37 35 36 34 

4 (14 ʤʝʩ) 31 37 34 32 35 32 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʩʫʭʦʡ ʩʤʝʩʠ ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. 
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ʈʠʩ. 2 ɻʠʩʪʦʛʨʘʤʤʘ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʦʪ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ  

ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ 

 

ɻʠʩʪʦʛʨʘʤʤʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʢʘʢ ʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟ-

ʛʠʙʝ, ʩʣʘʙʦ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʦʜʥʦʤ ʤʝʩʷʮʝ ʧʦʩʣʝ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ, ʥʦ ʧʨʠ 6 ʠ 14 ʤʝʩʷʮʘʭ ʭʨʘʥʝʥʠʷ ʧʦ-

ʢʘʟʘʪʝʣʠ ʩʥʠʞʘʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʫʥʢʪʦʚ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴ-

ʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʘʪʝʨʠʘʣʘ. 

ɺʳʚʦʜ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʫʭʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʤʝʩʴ ʜʣʷ 

ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʚ 

ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʨʠ ʧʨʦʯ-

ʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ, ʥʦ ʧʨʠ 

ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ, ʰʝʩʪʴ ʠ ʙʦʣʝʝ ʤʝʩʷ-

ʮʝʚ, ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʯʠʥʘʶʪ ʟʘ-

ʤʝʪʥʦ ʩʥʠʞʘʪʴʩʷ. 
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Perm National Research Polytechnic University 

 

IMPROVING THE ULTIMATE COMPRESSIVE AND TENSILE STRENGTH DURING BENDING 

OF A DRY MORTAR WITH AN EXPIRED SHELF LIFE BY INTRODUCING PORTLAND CEMENT.  

 

ɸʥʥʦʪʘʮʠʷ:  
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʠ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʥʘ ʩʞʘʪʠʝ ʜʣʷ ʩʫʭʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 

ʟʘʢʦʥʯʠʣʩʷ ʰʝʩʪʴʶ ʤʝʩʷʮʘʤʠ ʨʘʥʝʝ. ʊʘʢʞʝ ʦʧʠʩʘʥʘ ʧʦʧʳʪʢʘ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʝʡ ʜʦ ʟʘʷʚʣʝʥʥʳʭ ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʢʘʨʪʝ ʥʘ ʩʤʝʩʴ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ. ʇʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʧʳ-

ʪʘʥʠʷʤ ʩʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ. 

Abstract:  
The article presents the results of tests for tensile strength in bending and compressive strength for dry mortar 

for the repair of concrete and reinforced concrete whose shelf life expired six months earlier. An attempt to in-

crease the strength to those stated in the technical data sheet for the mixture by introducing additional Portland 

cement is also described. According to the tests, a table with the results is compiled and conclusions are drawn. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʠʝ ʩʤʝʩʠ, ʨʝʤʦʥʪʥʳʝ ʩʤʝʩʠ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ, ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ 

Keywords: dry mixes, repair mixtures, compressive strength, bending strength, shelf life 

 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʨʦʢ ʛʦʜʥʦʩʪʠ 

ʜʣʷ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ 

ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʥʘ ʦʩʥʦʚʝ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ï 1 ʛʦʜ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʚʦ-

ʧʨʝʢʠ ʫʢʘʟʘʥʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ: çʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʫʭʫʶ ʩʤʝʩʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʠʩʪʝʢè 

ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ 

ʙʝʪʦʥʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘʷʚʣʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʘʨʪʝ ʥʘ ʠʩʧʳʪʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʉʦʭʨʘʥʷʝʤʦʩʪʴ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʠ, ʤʠʥ 60 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʄʧʘ 

1 ʩʫʪʢʠ 

28 ʩʫʪʦʢ 

 

8 

40 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ, ʄʧʘ 

1 ʩʫʪʢʠ 

28 ʩʫʪʦʢ 

 

3 

8 

ʄʘʨʢʘ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ (ʚʪʦʨʦʡ ʤʝʪʦʜ): F300 

ʄʘʨʢʘ ʧʦ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ, W14 

 

ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʠʟ ʧʘʨʪʠʡ 

ʨʝʤʦʥʪʥʦʡ ʩʤʝʩʠ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ɼʘʪʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ, ʫʢʘʟʘʥʥʘʷ ʥʘ ʫʧʘʢʦʚʢʝ ʠ ʜʘʪʘ ʦʢʦʥʯʘʥʠʷ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ɼʘʪʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ 

ɼʘʪʘ ʦʢʦʥʯʘʥʠʷ 

ʭʨʘʥʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ 

ʥʘ ʤʦʤʝʥʪ ʠʩʧʳʪʘʥʠʡ (ʦʢʨʫʛʣʝʥʥʦʝ ʜʦ ʮʝʣʦʛʦ), ʤʝʩ 

24.04.2018 24.04.2019 6 

 
ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 58277ð 2018. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 
ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ-ʙʘʣʦʯʢʠ ʨʘʟʤʝʨʘʤʠ 
40*40*160 ʤʤ. ʇʨʠ ʬʦʨʤʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ, 
ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ 

ʟʘʪʚʦʨʝʥʠʷ, ʘ ʠʤʝʥʥʦ 4.1 ʣ ʥʘ ʤʝʰʦʢ 30 ʢʛ ʠʣʠ 0,137 
ʤʣ ʥʘ 1 ʢʛ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʩʫʭʦʡ 
ʩʤʝʩʠ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ ʥʘ 6 ʤʝʩʷʮʝʚ. 
ʈʝʟʫʣʴʪʘʪʳ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

https://doi.org/10.24411/2520-6990-2019-11025
https://doi.org/10.24411/2520-6990-2019-11025
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ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ 

ʇʨʦʯʥʦʩʪʴ Rʠʟʛ 28, ʄʇʘ 7 

ʇʨʦʯʥʦʩʪʴ Rʩʞ 28, ʄʇʘ 34 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʟʘʷʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʩʥʠʞʝʥʳ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʨʪʣʘʥʜ-

ʮʝʤʝʥʪ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʇʎ 500-

ɼ0-ʅ ʧʨʦʠʟʚʦʜʩʪʚʘ çɻʦʨʥʦʟʘʚʦʜʩʢʮʝʤʝʥʪè. ɺ ʪʘʙ-

ʣʠʮʝ 4 ʫʢʘʟʘʥʦ ʧʨʦʮʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʚʚʝʜʝʥʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ. 

ʊʘʙʣʠʮʘ 4 

ʅʦʤʝʨ ʦʙʨʘʟʮʘ ʂʦʣʠʯʝʩʪʚʦ ʚʚʦʜʠʤʦʛʦ ʮʝʤʝʥʪʘ, % ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ 

1 5 

2 10 

3 15 

4 20 

 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 58277ð 2018. ʇʦʩʣʝ ʬʦʨ-

ʤʦʚʘʥʠʷ ʠ ʩʭʚʘʪʳʚʘʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʦʙ-

ʨʘʟʮʳ ʙʳʣʠ ʫʢʨʳʪʳ ʚʣʘʞʥʦʡ ʪʢʘʥʴʶ ʠ ʦʩʪʘʚʣʝʥʳ 

ʥʘ 28 ʩʫʪʦʢ. ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʤʘʨʦʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʦʙʨʘʟʮʳ-ʙʘʣʦʯʢʠ ʙʳʣʠ ʠʩʧʳʪʘʥʳ ʥʘ ʧʨʦʯʥʦʩʪʴ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

ʊʘʙʣʠʮʘ 5 

ʅʦʤʝʨ ʦʙʨʘʟʮʘ Rʠʟʛ 28, ʄʇʘ Rʠʟʛ 28, ʩʨʝʜ ʄʇʘ Rʩʞ 28, ʄʇʘ Rʩʞ 28, ʩʨʝʜ ʄʇʘ 

1(5%) 6 7 7 6,67 36 34 35 32 34 35 34,33 

2(10%) 6 8 7 7 33 35 34 35 36 35 34,67 

3(15%) 7 8 8 7,67 39 39 39 37 36 36 37,67 

4(20%) 8 9 8 8,33 43 40 41 39 44 41 41,33 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʠʩʢʦʚʳʭ ʦʧʳʪʦʚ ʙʳʣʦ ʚʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 5% ʠ 10% ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ, ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʝʡ ʥʝ ʠʟ-

ʤʝʥʷʪʩʷ. ʆʜʥʘʢʦ, ʜʦʙʘʚʣʝʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʇʎ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ (ʧʨʠʨʦʩʪ - 19%) ʠ ʥʘ ʧʨʦʯ-

ʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ (ʧʨʠʨʦʩʪ ï 21,6%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʭʨʘʥʝʥʠʠ ʩʫʭʦʡ ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʩʤʝʩʠ ʩʚʳʰʝ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʥʘ 6 ʤʝʩʷʮʝʚ 

ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʟʘʷʚʣʝʥʥʳʝ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ 20% ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʤʘʨʢʠ ʇʎ 500-ɼ0-ʅ. 
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Merzlyakov A.O. 
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INFLUENCE OF THE STORAGE PERIODS OF DRY MORTARS FOR CONCRETE REPAIR ON 

THE RATE OF CURING OF COMPRESSIVE STRENGTH AND TENSILE STRENGTH IN 

BENDING. 

 

ɸʥʥʦʪʘʮʠʷ:  
ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʜʣʷ ʨʝʤʦʥʪʘ 

ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ ʥʘ ʩʢʦʨʦʩʪʴ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ. ʀʟ ʧʦ-

ʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʜʝʣʘʥʘ ʚʳʙʦʨʢʘ ʠ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʆʧʠʩʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ. 

Abstract:  

The article studies the influence of the shelf life of dry building mixtures for the repair of concrete and rein-

forced concrete on the rate of curing of compressive strength and tensile bending. From the obtained results, a 

selection was made and dependency graphs were constructed. The results obtained are described. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʠʝ ʩʤʝʩʠ, ʨʝʤʦʥʪʥʳʝ ʩʤʝʩʠ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ, ʩʨʦʢ 

ʭʨʘʥʝʥʠʷ 

Keywords: dry mixes, repair mixtures, compressive strength, bending strength, shelf life 

 

ʇʦ ʚʩʝʤʫ ʤʠʨʫ ʩʫʱʝʩʪʚʫʝʪ ʥʝʚʝʨʦʷʪʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʦʩʪʨʦʝʢ ʠʟ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʤʥʦʛʠʝ 

ʠʟ ʢʦʪʦʨʳʭ ʥʫʞʜʘʶʪʩʷ ʚ ʨʝʤʦʥʪʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

ɼʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʧʨʠʤʝʥʷʶʪ ʩʫʭʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʤʝʩʠ 

ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʅʘ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʨʝʤʦʥʪʥʳʭ ʩʤʝʩʝʡ. ɺ ʨʝʘʣʠʷʭ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʥʝ ʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʝʤʦʥʪʘ ʭʨʘʥʷʪʩʷ 

ʠʟ-ʟʘ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʜʝʨʞʝʢ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʟʘʢʘʥʯʠ-

ʚʘʝʪʩʷ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʝʢʦʤʝʥ-

ʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʭʫʶ ʩʤʝʩʴ ʠ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ 

ʢʘʢʦʡ-ʣʠʙʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤ ʩʫʭʦʡ ʩʤʝʩʠ. 

ʅʘ ʨʘʟʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟ-

ʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʩʪʘʪʴ ʨʝʰʘʶʱʠʤʠ ʠ 

ʙʦʣʝʝ ʚʘʞʥʳʤʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʠʩʧʳʪʘʥʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ 

ʜʣʷ ʨʝʤʦʥʪʥʳʭ ʩʫʭʠʭ ʩʤʝʩʝʡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘʷʚʣʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʘʨʪʝ ʥʘ ʠʩʧʳʪʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʉʦʭʨʘʥʷʝʤʦʩʪʴ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʠ, ʤʠʥ 60 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʄʧʘ 

1 ʩʫʪʢʠ 

28 ʩʫʪʦʢ 

 

8 

40 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ, ʄʧʘ 

1 ʩʫʪʢʠ 

28 ʩʫʪʦʢ 

 

3 

8 

ʄʘʨʢʘ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ (ʚʪʦʨʦʡ ʤʝʪʦʜ): F300 

ʄʘʨʢʘ ʧʦ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ, W14 

 

ʂʦʤʤʝʥʪʘʨʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ: ɺ ʪʘʙʣʠʮʝ ʫʢʘ-

ʟʘʥʳ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʥʦʨ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʥʦʨ-

ʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʠʟ 4 ʨʘʟʥʳʭ 

ʧʘʨʪʠʡ ʨʝʤʦʥʪʥʦʡ ʩʤʝʩʠ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɼʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʫʧʘʢʦʚʢʘʭ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʫʢʘ-

ʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

  

https://doi.org/10.24411/2520-6990-2019-11026
https://doi.org/10.24411/2520-6990-2019-11026
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ʊʘʙʣʠʮʘ 2 

ʅʦʤʝʨ ʦʙʨʘʟʮʘ 1 2 3 4 

ɼʘʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 12.08.2019 06.09.2018 24.04.2018 25.07.2017 

ɼʘʪʘ ʦʢʦʥʯʘʥʠʷ ʭʨʘʥʝʥʠʷ 12.08.2020 06.09.2019 24.04.2019 25.07.2018 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 

ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪ ʠʩʧʳʪʘʥʠʡ (ʦʢʨʫʛʣʝʥʥʦʝ 

ʜʦ ʮʝʣʦʛʦ), ʤʝʩ 

0 1 6 14 

 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 58277ð 2018. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ-ʙʘʣʦʯʢʠ ʨʘʟʤʝʨʘʤʠ 

40*40*160 ʤʤ. ʇʨʠ ʬʦʨʤʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ, 

ʨʝʢʦʤʝʥʜʫʝʤʦʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ 

ʟʘʪʚʦʨʝʥʠʷ, ʘ ʠʤʝʥʥʦ 4.1 ʣ ʥʘ ʤʝʰʦʢ 30 ʢʛ ʠʣʠ 0,137 

ʤʣ ʥʘ 1 ʢʛ. 

ʀʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʚʦʟʨʘʩʪʝ 1, 

3, 7, 14, 21, 28 ʩʫʪʦʢ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʦʯ-

ʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ʅʦʤʝʨ 

ʛʨʫʧʧʳ ʦʙ-

ʨʘʟʮʦʚ 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ, ʄʇʘ 

Rʠʟʛ 1 Rʠʟʛ 3 Rʠʟʛ 7 Rʠʟʛ 14 Rʠʟʛ 21 Rʠʟʛ 28 

1 (0 ʤʝʩ) 4 4 4 4 5 5 5 5 6 8 7 8 9 7 8 9 8 9 

2 (1 ʤʝʩ) 3 4 4 4 4 5 4 5 5 6 6 7 7 8 8 8 8 9 

3 (6 ʤʝʩ) 4 3 2 4 3 3 4 3 4 5 5 4 5 6 5 7 8 6 

4 (14 ʤʝʩ) 3 3 3 3 4 3 4 4 4 4 4 4 5 6 5 6 7 7 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʨʘʩʪʘ-

ʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʩʫʭʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʤʝʩʠ. 

 
ʈʠʩ. 1 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʦʪ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 

ʩʫʭʦʡ ʩʤʝʩʠ 

 

ʇʦ ʛʨʘʬʠʢʫ ʥʘ ʨʠʩʫʥʢʝ 1 ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʥʘʨʘʩʪʘʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠʜʝʪ ʧʨʠʤʝʨʥʦ ʚ ʦʜʠʥʘʢʦʚʦʤ 

ʪʝʤʧʝ, ʦʜʥʘʢʦ, ʧʨʠ ʭʨʘʥʝʥʠʠ ʙʦʣʝʝ ʧʦʣʫʛʦʜʘ ʟʥʘʯʝ-

ʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʠʞʝ, ʯʝʤ ʫ ʩʤʝʩʠ ʩ ʥʝ ʠʩʪʝʢʰʠʤ 

ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ. 

ɺ ʪʘʙʣʠʮʝ 4 ʫʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʚ ʚʦʟʨʘʩʪʝ 1, 3, 7, 14, 21, 28 

ʩʫʪʦʢ. 

ʊʘʙʣʠʮʘ 4 

ʅʦʤʝʨ 

ʛʨʫʧʧʳ ʦʙ-

ʨʘʟʮʦʚ 

ʉʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ, ʄʇʘ 

Rʩʞ 1 Rʩʞ 3 Rʩʞ 7 Rʩʞ 14 Rʩʞ 21 Rʩʞ 28 

1 (0 ʤʝʩ) 10,52 18,21 32,35 35,75 39,42 42,17 

2 (1 ʤʝʩ) 9,15 16,35 30,54 35,85 38,12 41,33 

3 (6 ʤʝʩ) 7,25 14,63 25,61 30,12 33,85 34,17 

4 (14 ʤʝʩ) 7,11 13,54 24,74 30,72 32,16 33,50 
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ˤ͔ͪͣΎΣ ͔ͨͦͫ͡ ͺ͍͙ͦͪͣͦ͊ͤΎ ͦ͋ͪ͊͘ͼ͍ͦΣ ͫͯͭ

˥ͪ͊ͺ͙͟ ͤ͊͋ͦͪ͊ ͨͪͦ;͙ͤͦͫͭ ͤ͊ ͪ͊ͫͭΎ͔͙͔͗ͤ ͙ͨͪ 
͙͎͙͔͋͘

л ͔ͣͫ м ͔ͣͫ с ͔ͣͫ мп ͔ͣͫ
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ʅʘ ʨʠʩʫʥʢʝ 2 ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʩʫʭʦʡ 

ʩʤʝʩʠ ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

 
ʈʠʩ.2 ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʨʠ ʠʟʛʠʙʝ ʦʪ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 

ʩʫʭʦʡ ʩʤʝʩʠ 

 

ʀʟ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʚʠʜʥʦ, ʯʪʦ ʩʤʝʩʠ 1 ʠ 

2 ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʢʦʨʦʩʪʠ ʥʘʙʦʨʘ 

ʧʨʦʯʥʦʩʪʠ, ʢʘʢ ʠ ʩʤʝʩʠ 3, 4, ʥʦ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ 

ʛʨʫʧʧʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʥʠʮʘ, ʩʤʝʩʠ ʭʨʘʥʠʚʰʝʝʩʷ 

ʙʦʣʝʝ ʧʦʣʫʛʦʜʘ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ, 

ʥʘʙʠʨʘʶʪ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʟʘʤʝʪʥʦ ʤʝʜʣʝʥʥʝʝ, 

ʯʝʤ ʩʤʝʩʠ ʫ ʢʦʪʦʨʳʭ ʩ ʜʘʪʳ ʬʘʩʦʚʢʠ ʧʨʦʰʣʦ 

ʤʝʥʴʰʝ 13 ʤʝʩʷʮʝʚ. 

ɺʳʚʦʜ 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ 

ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʢʦʪʦʨʳʝ ʭʨʘ-

ʥʠʣʠʩʴ ʙʦʣʝʝ ʧʦʣʫʛʦʜʘ, ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠ-

ʤʘʥʠʝ ʩʥʠʞʝʥʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪ ʠ ʥʘʛʨʫʞʝʥʠʠ ʦʪʨʝ-

ʤʦʥʪʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 
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Merzlyakov A.O. 

Perm National Research Polytechnic University 

 

INFLUENCE OF STORAGE PERIODS OF DRY MORTARS FOR CONCRETE REPAIR ON 

WORKABILITY AND WORKABILITY.  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʜʣʷ ʨʝʤʦʥʪʘ 

ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ ʩʚʝʨʭ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʠ ʚʣʠʷʥʠʝ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʥʘ ʟʘʷʚʣʝʥʥʳʝ ʫʜʦʙʦʫʢʣʘʜʳʚʘ-

ʝʤʦʩʪʴ ʠ ʚʨʝʤʷ ʞʠʟʥʠ ʨʘʩʪʚʦʨʘ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ, ʧʨʠʚʝʜʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴ-

ʪʘʪʳ, ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʧʦ ʚʦʧʨʦʩʫ ʚʣʠʷʥʠʷ ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ ʥʘ ʚʳʙʨʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʤʦʥʪʥʦʛʦ 

ʩʦʩʪʘʚʘ. 

Abstract 
The article discusses the shelf life of dry building mixtures for the repair of concrete and reinforced concrete 

over the expiration date and the effect of the storage period on the declared workability and mortar life. The article 

describes the test methods, presents the results, draws conclusions on the impact of storage periods on the selected 

characteristics of the repair composition. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʠʝ ʩʤʝʩʠ, ʨʝʤʦʥʪʥʳʝ ʩʤʝʩʠ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ, çʚʨʝʤʷ 

ʞʠʟʥʠè. 

Key words: dry mixes, repair mixes, shelf life, workability, ñlife timeò. 

 

ʈʳʥʦʢ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥ ʦʯʝʥʴ ʰʠʨʦʢʦ. ʉʫʱʝʩʪʚʫʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʠʤʝʥʦʚʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʝʡ ʠ ʝʱʝ ʙʦʣʴʰʝ ʧʨʦʜʫʢʪʦʚ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʣʠ-

ʥʝʡʢʘʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʫʱʝʩʪʚʫʶʪ ʤʘ-

ʪʝʨʠʘʣʳ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʂ ʩʦ-

ʞʘʣʝʥʠʶ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝ-

ʩʝʡ ʦʛʨʘʥʠʯʝʥ ʠ ʥʝʚʝʣʠʢ. ʀʟ-ʟʘ ʯʝʛʦ ʚʦʟʥʠʢʘʶʪ ʩʠ-

ʪʫʘʮʠʠ, ʢʦʛʜʘ ʫ ʟʘʢʫʧʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʪʝʢ ʩʨʦʢ 

ʛʦʜʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - 

ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʷʝʤʦʩʪʴ ʫʜʦʙʦʫʢʣʘ-

ʜʳʚʘʝʤʦʩʪʠ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘʷʚʣʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʘʨʪʝ ʥʘ ʠʩʧʳʪʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 

1. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɿʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ, ʄʧʘ 

1 ʩʫʪʢʠ 

28 ʩʫʪʦʢ 

 

8 

40 

ʇʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ, ʄʧʘ 

1 ʩʫʪʢʠ 

28 ʩʫʪʦʢ 

 

3 

8 

ʋʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ, ɻʆʉʊ 310.4-81 (ʤʤ) 280-320 

ʉʦʭʨʘʥʷʝʤʦʩʪʴ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʠ, ʤʠʥ 60 

 

ʂʦʤʤʝʥʪʘʨʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ: ʚ ʪʘʙʣʠʮʝ ʫʢʘ-

ʟʘʥʳ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʥʦʨ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʥʦʨ-

ʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. 

ɼʣʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʟʷʪʳ ʧʨʦʙʳ ʠʟ 4 ʨʘʟʥʳʭ 

ʧʘʨʪʠʡ ʨʝʤʦʥʪʥʦʡ ʩʤʝʩʠ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɼʘʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʫʧʘʢʦʚʢʘʭ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʫʢʘ-

ʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 2 

ʅʦʤʝʨ ʦʙʨʘʟʮʘ 1 2 3 4 

ɼʘʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 12.08.2019 06.09.2018 24.04.2018 25.07.2017 

ɼʘʪʘ ʦʢʦʥʯʘʥʠʷ ʭʨʘʥʝʥʠʷ 12.08.2020 06.09.2019 24.04.2019 25.07.2018 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ 

ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪ ʠʩʧʳʪʘʥʠʡ (ʦʢʨʫʛʣʝʥʥʦʝ 

ʜʦ ʮʝʣʦʛʦ), ʤʝʩ 

0 1 6 14 

 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ɻʆʉʊ ʈ 58277ð 

2018. ʇʦʜʛʦʪʦʚʢʘ ʢ ʠʩʧʳʪʘʥʠʶ  

ɼʣʷ ʟʘʪʚʦʨʝʥʠʷ ʩʫʭʦʡ ʩʤʝʩʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʫʢʘʟʘʥʥʦʝ ʚ ʧʘʩʧʦʨʪʝ ʥʘ ʧʨʦʜʫʢʪ, 

ʘ ʠʤʝʥʥʦ 4.1 ʣ ʥʘ ʤʝʰʦʢ 30 ʢʛ ʠʣʠ 0,137 ʤʣ ʥʘ 1 ʢʛ. 

ʇʦʩʣʝ ʯʝʛʦ ʧʝʨʝʤʝʰʠʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, ʜʦ 

ʧʦʣʥʦʡ ʛʦʤʦʛʝʥʥʦʩʪʠ.  

ʇʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʷ  

ʇʦʜʛʦʪʦʚʣʝʥʥʫʶ ʬʦʨʤʫ ʧʦʤʝʱʘʶʪ ʥʘ ʚʩʪʨʷ-

ʭʠʚʘʶʱʠʡ ʩʪʦʣʠʢ, ʬʦʨʤʫ ʥʘʧʦʣʥʷʶʪ ʧʨʠʛʦʪʦʚʣʝʥ-

ʥʦʡ ʩʤʝʩʴʶ ʜʦ ʚʝʨʭʘ, ʦʩʪʘʪʦʢ ʩʥʠʤʘʶʪ ʚ ʫʨʦʚʝʥʴ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʠ ʫʙʠʨʘʶʪ ʬʦʨʤʫ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʷʪ 

ʚʩʪʨʷʭʠʚʘʥʠʝ ʩʤʝʩʠ 15 ʨʘʟ ʩ ʨʘʚʥʳʤʠ ʧʦ ʚʨʝʤʝʥʠ 

ʠʥʪʝʨʚʘʣʘʤʠ. ʀʟʤʝʨʷʶʪ ʜʠʘʤʝʪʨ ʨʘʩʧʣʳʚʘ ʧʨʠ ʧʦ-

ʤʦʱʠ ʣʠʥʝʡʢʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. 

ɼʘʣʝʝ ʚʩʶ ʧʨʦʮʝʜʫʨʫ ʧʨʦʚʦʜʷʪ ʝʱʝ ʨʘʟ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɿʘ ʨʝʟʫʣʴʪʘʪ 

ʧʨʠʥʠʤʘʶʪ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝ-

ʩʢʦʣʴʢʠʭ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʠʟ-

ʤʝʨʝʥʠʠ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʠ. 

ʊʘʙʣʠʮʘ 3 

 1(0ʤʝʩ) 2(1ʤʝʩ) 3(6ʤʝʩ) 4(14ʤʝʩ) 

ʈʘʩʧʣʳʚ 1, ʤʤ 310 310 285 265 

ʈʘʩʧʣʳʚ 2, ʤʤ 310 300 270 275 

ʉʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ, ʤʤ 310 305 277,5 270 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʨʘʩʧʣʳʚʘ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ.1 ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʠ ʦʪ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 

 
ʀʟ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 1 ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ, 

ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʠʥʘʢʦʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʚʦʜʳ ʟʘʪʚʦʨʝʥʠʷ, ʩʤʝʩʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜ-
ʥʦʩʪʠ ʥʘʯʠʥʘʶʪ ʪʝʨʷʪʴ ʚ ʫʜʦʙʦʫʢʣʳʜʳʚʘʝʤʦʩʪʠ ʟʘ 
6 ʤʝʩʷʮʝʚ ʧʦʨʷʜʢʘ 30 ʤʤ ʨʘʩʧʣʳʚʘ, ʟʘ 14 ʤʝʩʷʮʝʚ 
ʧʦʨʷʜʢʘ 40 ʤʤ ʨʘʩʧʣʳʚʘ. ʇʨʠ ʥʝʙʦʣʴʰʦʤ ʧʝʨʠʦʜʝ 
ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ, ʫʜʦʙʦʫʢʣʘʜʳʚʘʝ-
ʤʦʩʪʴ ʩʥʠʞʘʝʪʩʷ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 
ʀʩʧʳʪʘʥʠʷ ʥʘ ʩʦʭʨʘʥʷʝʤʦʩʪʴ ʫʜʦʙʦʫʢʣʘʜʳʚʘ-

ʝʤʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ɻʆʉʊ 30744-2001 ʧʫʪʝʤ 
ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʦʚ ʩʭʚʘʪʳʚʘʥʠʷ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʦʚ ʩʭʚʘʪʳʚʘʥʠʷ ʧʨʠʤʝ-

ʥʷʣʩʷ ʧʨʠʙʦʨ ɺʠʢʘ. 
ʇʦʜʛʦʪʦʚʢʘ ʢ ʠʩʧʳʪʘʥʠʶ 
ɼʣʷ ʟʘʪʚʦʨʝʥʠʷ ʩʫʭʦʡ ʩʤʝʩʠ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, ʫʢʘʟʘʥʥʦʝ ʚ ʧʘʩʧʦʨʪʝ ʥʘ ʧʨʦʜʫʢʪ, 

ʘ ʠʤʝʥʥʦ 4.1 ʣ ʥʘ ʤʝʰʦʢ 30 ʢʛ ʠʣʠ 0,137 ʤʣ ʥʘ 1 ʢʛ. 
ʇʦʩʣʝ ʯʝʛʦ ʧʝʨʝʤʝʰʠʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ, ʜʦ 
ʧʦʣʥʦʡ ʛʦʤʦʛʝʥʥʦʩʪʠ. ʇʨʠʛʦʪʦʚʣʝʥʥʫʶ ʩʤʝʩʴ 
ʫʢʣʘʜʳʚʘʶʪ ʚ ʢʦʣʴʮʦ ʧʨʠʙʦʨʘ ɺʠʢʘ ʠ ʫʩʪʘʥʘʚʣʠ-
ʚʘʶʪ ʚ ʧʨʠʙʦʨ. 
ʇʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʷ 
ʉ ʤʦʤʝʥʪʘ ʜʦʙʘʚʣʝʥʠʷ ʚʦʜʳ ʚ ʩʫʭʫʶ ʩʤʝʩʴ ʟʘ-

ʧʫʩʢʘʝʪʩʷ ʪʘʡʤʝʨ, ʢʦʪʦʨʳʡ ʦʪʩʯʠʪʳʚʘʝʪ ʚʨʝʤʷ 
ʩʭʚʘʪʳʚʘʥʠʷ. ʂʘʞʜʳʝ 5 ʤʠʥʫʪ ʧʦʨʰʝʥʴ ʧʨʠʙʦʨʘ 
ʦʩʣʘʙʣʷʝʪʩʷ ʠ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʠʛʨʘ, ʧʦʛʨʫʞʘʝʤʘʷ ʚ 
ʩʤʝʩʴ. ʅʘʯʘʣʦʤ ʩʭʚʘʪʳʚʘʥʠʷ ʩʯʠʪʘʝʪʩʷ ʤʦʤʝʥʪ, ʢʦ-
ʛʜʘ ʠʛʣʘ ʧʨʠʙʦʨʘ ʥʝ ʜʦʩʪʠʛʘʝʪ ʥʠʞʥʝʡ ʧʣʘʩʪʠʥʳ ʥʘ 
(4Ñ1) ʤʤ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʢʨʫʛʣʝʥʥʳʝ ʜʦ 5 
ʤʠʥʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 
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ʅʦʤʝʨ ʦʙʨʘʟʮʘ/ʚʨʝʤʷ ʦʪ ʥʘʯʘʣʘ ʩʤʝ-

ʰʠʚʘʥʠʷ, ʤʠʥ 

40 45 50 55 60 65 70 75 80 85 90 95 

1(0ʤʝʩ) - - - ʅ.ʩ.  

2(1ʤʝʩ) - - - - - - ʅ.ʩ.  

3(6ʤʝʩ) - - - - - - - ʅ.ʩ.  

4(14ʤʝʩ) - - - - - - - - - - - ʅ.ʩ. 

 

ʅ.ʩ. ï ʥʘʯʘʣʦ ʩʭʚʘʪʳʚʘʥʠʷ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟ ʪʘʙʣʠʮʳ 4 ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ.2 ɿʘʚʠʩʠʤʦʩʪʴ "ʚʨʝʤʝʥʠ ʞʠʟʥʠ" ʩʤʝʩʠ ʦʪ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 

 

ʇʦ ʛʨʘʬʠʢʫ ʥʘ ʨʠʩʫʥʢʝ 2 ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʭʨʘʥʝʥʠʷ ʠ ʚʨʝʤʝʥʝʤ 

çʞʠʟʥʠè ʨʘʩʪʚʦʨʥʦʡ ʩʤʝʩʠ. ʏʝʨʝʭ 1 ʤʝʩʷʮ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʩʤʝʩʴ ʥʘʯʠʥʘʝʪ ʩʭʚʘʪʳ-

ʚʘʪʴʩʷ ʥʘ 10 ʤʠʥʫʪ ʧʦʟʞʝ, ʘ ʯʝʨʝʟ 14 ʤʝʩʷʮʝʚ ʫʞʝ 

ʥʘ 30 ʤʠʥʫʪ ʧʦʟʞʝ ʟʘʷʚʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺʳʚʦʜ 

ʇʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʩʫʭʦʡ ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʩʤʝʩʠ ʜʣʷ ʨʝʤʦʥʪʘ ʙʝʪʦʥʘ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ 

ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʨʝʤʷ ʩʦʭʨʘʥʝʥʠʷ ʫʜʦ-

ʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘ-

ʪʠʚʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʢʦʥʝʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʝ-

ʤʦʥʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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PASSWORD AUTHENTICATION  

 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʧʦʥʷʪʠʝ ʧʘʨʦʣʷ, ʧʘʨʦʣʴʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʚʠʜʦʚ ʧʘʨʦʣʝʡ. 

ʇʨʠʚʦʜʠʪʩʷ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʛʝʥʝʨʘʪʦʨʦʤ ʧʘʨʦʣʝʡ Random Password Generator. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚʫʟʘ [2, 5], ʘ ʪʘʢʞʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ [7].  

Abstract 

The article presents the concept of password, password authentication, describes the types of passwords. The 

order of work with the random Password Generator is given. 

The work was carried out in the framework of research work of University students, as well as the formation 

of their information culture 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʦʣʴ, ʧʘʨʦʣʴʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, ʨʝʯʝʚʳʝ ʧʘʨʦʣʠ, ʛʝʥʝʨʘʪʦʨ ʧʘʨʦʣʝʡ. 

Key words: password, password authentication, voice passwords, password generator. 

 

ʆʩʥʦʚʦʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʦʨʠʠ ʨʝʯʝʚʳʭ 

ʢʦʜʦʚ ʩʪʘʣʠ ʜʚʘ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʳʭ ɼʞʝʨʨʠ ʌʠʣʠʧʩʝʥʦʤ ʚ 1960ï1980ï

ʝ ʛʛ. ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʨʝʯʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʯʠʢʘʛʩʢʦʛʦ ʩʦʦʙʱʝ-

ʩʪʚʘ, ʢʦʪʦʨʦʝ ʌʠʣʠʧʩʝʥ ʥʘʟʚʘʣ çʊʠʤʩʪʝʨʚʠʣʴè 

(ʘʥʛʣ. Teamsterville ï ʛʦʨʦʜ ʚʦʜʠʪʝʣʝʡ ʛʨʫʟʦʚʠʢʦʚ). 

ʆʙʲʝʢʪʦʤ ʜʣʷ ʚʪʦʨʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʞʠʪʝʣʠ 

ʉʘʥʪʘïɹʘʨʙʘʨʳ ʠ ʉʠʵʪʣʘ. ʀʭ ʤʘʥʝʨʘ ʢʦʤʤʫʥʠʢʘ-

ʮʠʠ ʙʳʣʘ ʧʦʥʷʪʥʘ ʙʦʣʴʰʠʥʩʪʚʫ ʘʤʝʨʠʢʘʥʮʝʚ, ʠ ʧʦ-

ʪʦʤʫ ʌʠʣʠʧʩʝʥ ʜʘʣ ʠʤ ʥʘʟʚʘʥʠʝ çʅʘʢʠʨʝʤʘè (ʘʥ-

ʛʣʠʡʩʢʦʝ ʩʣʦʚʦ American, ʥʘʧʠʩʘʥʥʦʝ ʥʘʦʙʦʨʦʪ) 

[11]. ɺ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʪʠʤ ʠʤʝʝʪʩʷ 

ʪʝʨʤʠʥ çʰʠʙʙʦʣʝʪè [9]. 

ʈʝʯʝʚʳʝ ʢʦʜʳ ʦʪʦʙʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤ-

ʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʯʣʝʥʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ. ʈʝʯʝʚʦʡ ʢʦʜ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ 

ʥʘʙʦʨ ʧʨʘʚʠʣ, ʦʧʨʝʜʝʣʷʶʱʠʭ, çʯʪʦ ʛʦʚʦʨʠʪʴ ʠ ʢʘʢ 

ʛʦʚʦʨʠʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝè [11].  

ɺ ʩʚʝʪʝ ʧʦʩʣʝʜʥʝʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʤʦʞʥʦ ʧʨʦ-

ʩʣʝʜʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʨʝʯʝʚʳʤʠ ʢʦʜʘʤʠ ʠ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʝʤ ʨʝʯʠ. ʊʘʢ, ʚ ʥʘʰʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʷ ʧʦ ʛʦʣʦʩʫ (ʛʦʣʦʩʦʚʘʷ ʙʠʦʤʝʪʨʠʷ). 

ʅʘʧʨʠʤʝʨ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʬʠʥʘʥʩʦʚʦïʢʨʝʜʠʪ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦʩʪʝʧʝʥʥʦ ʚʚʦʜʠʪʩʷ ʪʘʢ ʥʘʟʳʚʘ-

ʝʤʳʝ ʛʦʣʦʩʦʚʳʝ çʦʪʧʝʯʘʪʢʠè, ʦʥʠ ʜʘʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ çʫʟʥʘʚʘʥʠʷè ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʟʚʦʥʷ-

ʱʝʛʦ. ɺ ʨʘʤʢʘʭ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʦʙʨʘʟʮʦʚ ʛʦʣʦʩʘ: ʛʦʣʦʩ ʯʝʣʦʚʝʢʘ, 

ʯʴʶ ʣʠʯʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʪʚʝʨʜʠʪʴ, ʩ ʛʦʣʦʩʦʤ, 

ʢʦʪʦʨʳʡ ʭʨʘʥʠʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʠ ʯʴʷ ʣʠʯ-

ʥʦʩʪʴ ʫʞʝ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʦʙʨʘʪʴ ʧʦʜ-

ʭʦʜʷʱʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʜ ʨʘʟʥʳʝ ʩʠʪʫʘʮʠʠ. ɼʣʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ ʙʝʟ ʤʠʢʨʦʪʨʘʥʟʘʢʮʠʡ ʧʦʜʦʡ-

ʜʝʪ ʦʙʳʯʥʳʡ ʧʘʨʦʣʴ, ʠʥʪʝʨʥʝʪïʙʘʥʢʠʥʛ ʧʦʪʨʝʙʫʝʪ 

ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʧʦʥʘʜʦʙʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ-

ʩʪʦʷʥʥʳʡ ʠ ʚʨʝʤʝʥʥʳʡ ʧʘʨʦʣʠ, ʥʦ ʠ ʜʦʢʫʤʝʥʪ, ʧʦʜ-

ʪʚʝʨʞʜʝʥʥʳʡ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʴʶ.  

ʇʘʨʦʣʴ ï ʫʩʣʦʚʥʦʝ ʩʣʦʚʦ ʠʣʠ ʥʘʙʦʨ ʟʥʘʢʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʣʠʯʥʦʩʪʠ ʠʣʠ 

ʧʦʣʥʦʤʦʯʠʡ [8]. 

ʇʘʨʦʣʴʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ï ʩʘʤʳʡ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʝʭʘʥʠʟʤ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʠ, ʚʚʦʜ ʯʝʛʦïʣʠʙʦ, ʯʪʦ ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ 

ʧʦʣʴʟʦʚʘʪʝʣʶ, ʥʘʧʨʠʤʝʨ, ʧʘʨʦʣʷ ʠʣʠ ʦʪʚʝʪʘ ʥʘ ʩʝʢ-

ʨʝʪʥʳʡ ʚʦʧʨʦʩ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʵʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠ 

ʙʝʟʦʧʘʩʥʳʡ ʤʝʪʦʜ ʧʨʦʚʝʨʢʠ ʧʦʜʣʠʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʦʥ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʢʨʠʧʪʦʩʪʦʡʢʦʩʪʴʶ, ʝʛʦ 

ʧʨʦʩʪʦ ʠ ʜʝʰʝʚʦ ʨʝʘʣʠʟʦʚʘʪʴ. ɺʩʝ, ʯʪʦ ʥʫʞʥʦ ʧʦʣʴ-

ʟʦʚʘʪʝʣʶ ï ʟʘʧʦʤʥʠʪʴ ʩʠʤʚʦʣʴʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʠʟ 

8ï12 ʙʫʢʚ, ʮʠʬʨ ʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʢʦʚ. 

ʇʦʤʠʤʦ ʧʘʨʦʣʴʥʦʡ, ʩʫʱʝʩʪʚʫʝʪ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ï ʘʫʪʝʥʪʠʬʠ-

ʢʘʮʠʷ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ, ʪʦ ʝʩʪʴ ʢ ʥʝʡ ʦʪʥʦʩʷʪ 

ʟʘʱʠʪʫ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ: SIM 

ʢʘʨʪʘ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ GSM ʠ/ʠʣʠ ʜʨʫʛʘʷ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʦʥʥʘʷ ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʩʚʷʟʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝ-

ʥʠʷ(3G), ʩʤʘʨʪïʢʘʨʪʘ, ʢʘʨʪʘ ʩ ʤʘʛʥʠʪʥʦʡ ʧʦʣʦʩʦʡ, 

ʥʦʩʠʤʳʡ ʟʘʧʠʩʳʚʘʝʤʳʡ ʯʠʧ ʧʘʤʷʪʠ ʠʣʠ ʧʨʦʮʝʩʩʦʨ, 

CD ʠʣʠ DVD, ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʤʧʴʶ-

ʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʪʝʤ, ʯʪʦ ʫʩʪʨʦʡ-

ʩʪʚʦ ʩʦʜʝʨʞʠʪ ʩʝʨʚʝʨ ʠʟʚʝʱʝʥʠʷ, ʩʝʨʚʝʨ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʠ, webïʩʝʨʚʠʩ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʷʚʣʷʶʱʠʡʩʷ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʩʢʘ-

ʥʝʨʦʤ, RFID, USB ʪʝʭʥʦʣʦʛʠʝʡ [10]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ, ʚʢʣʶʯʘʷ 

ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ [3]. ʂ ʪʘʢʠʤ ʧʨʦʛʨʘʤʤʘʤ 
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ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʤʝʥʝʜʞʝʨʳ ʧʘʨʦʣʝʡ, ʢʦʪʦʨʳʝ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʘʞʜʳʡ ʩʪʦʷʱʠʡ ʤʝʥʝʜʞʝʨ ʧʘ-

ʨʦʣʝʡ ʦʙʫʩʪʨʦʝʥ ʛʝʥʝʨʘʪʦʨʦʤ ʧʘʨʦʣʝʡ. ʆʧʠʩʘʥʠʝ 

ʦʜʥʦʛʦ ʠʟ ʪʘʢʠʭ ʧʨʠʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʝ [7]. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʚʳʙʦʨʘ ʧʘʨʦʣʷ ʩʫ-

ʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʛʝʥʝʨʘʮʠʠ ʧʘ-

ʨʦʣʝʡ. ɻʝʥʝʨʘʪʦʨ ʧʘʨʦʣʝʡ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʝʡ, ʢʦ-

ʪʦʨʘʷ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ ʬʦʨʤʠʨʫʝʪ ʥʘʙʦʨ ʥʝʣʦ-

ʛʠʯʥʳʭ ʩʠʤʚʦʣʦʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʣʦʞʥʦʩʪʠ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʧʘʨʘʤʝʪʨʦʚ. 

ɹʝʟʦʧʘʩʥʳʡ ʧʘʨʦʣʴ ï ɻ ʪʦ ʩʣʦʞʥʳʡ ʧʘʨʦʣʴ. ɽʛʦ, 

ʚ ʧʨʠʥʮʠʧʝ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʦ ʚʨʝʤʝʥʝʤ ʟʘʧʦʤ-

ʥʠʪʴ, ʥʦ, ʝʩʣʠ ʪʘʢʠʭ ʧʘʨʦʣʝʡ ʤʥʦʛʦ, ʚʩʝ ʵʪʦ ʚ ʛʦʣʦʚʝ 

ʭʨʘʥʠʪʴ ʥʝ ʫʜʘʩʪʩʷ. ɸ ʚʦʪ ʝʜʠʥʦʞʜʳ ʥʘʣʘʜʠʪʴ ʨʘ-

ʙʦʪʫ ʩʦ ʩʚʦʠʤʠ ʜʘʥʥʳʤʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʘ ʟʘʪʝʤ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʚʩʝ ʵʪʦ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ï ʚʧʦʣʥʝ 

ʧʦʩʠʣʴʥʘʷ ʟʘʜʘʯʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ 

Random Password Generator ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ [1]. 

ʇʨʠ ʝʝ ʥʘʯʘʣʴʥʦʤ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʪʨʝ-

ʙʫʝʪ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʧʘʨʦʣʴ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʱʠ-

ʱʘʪʴ ʚʩʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʧʘʨʦʣʠ (ʨʠʩ.1). ʉʣʝʜʫʝʪ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʦʚʳʡ ʧʘʨʦʣʴ ʜʦʣʞʝʥ 

ʩʦʜʝʨʞʘʪʴ ʤʠʥʠʤʫʤ 6 ʩʠʤʚʦʣʦʚ, ʩʘʤʘ ʧʨʦʛʨʘʤʤʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʨʝʛʠʩʪʨʫ. 

 
ʈʠʩ. 1. ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʧʘʨʦʣʷ 

 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʛʣʘʚʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ, ʥʘ 

ʚʢʣʘʜʢʝ Password Generator ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʘʨʘ-

ʤʝʪʨʳ ʩʣʫʯʘʡʥʦʡ ʛʝʥʝʨʘʮʠʠ ʧʘʨʦʣʝʡ: ʜʣʠʥʫ (6ï64 

ʩʠʤʚʦʣʘ). 

 

 
ʈʠʩ. 2. ʇʘʨʘʤʝʪʨʳ ʧʘʨʦʣʷ: ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ 

 

ɿʘʪʝʤ ʚʳʙʠʨʘʝʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠ ʙʫʢʚʳ ʚ ʥʠʞ-

ʥʝʤ ʨʝʛʠʩʪʨʝ, ʘ ʪʘʢʞʝ ʩʠʤʚʦʣʳ, ʦʪʣʠʯʥʳʝ ʦʪ ʙʫʢʚ. 

ʉʪʘʚʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʣʘʞʢʠ (ʨʠʩ.3ï4). 

 
ʈʠʩ. 3. ʇʘʨʘʤʝʪʨʳ ʧʘʨʦʣʷ: ʚʳʙʦʨ ʚʝʨʭʥʝʛʦ ʨʝʛʠ-

ʩʪʨʘ ʙʫʢʚ 
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ʈʠʩ. 4. ʇʘʨʘʤʝʪʨʳ ʧʘʨʦʣʷ: ʚʳʙʦʨ ʩʠʤʚʦʣʦʚ 

 

ɼʘʣʝʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʠʨʫʝ-

ʤʳʭ ʧʘʨʦʣʝʡ ʠ ʥʘʞʘʪʴ Create Password(s) (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5. ʉʦʟʜʘʥʠʝ ʧʘʨʦʣʷ 

 

ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʧʘʨʦʣʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 

ʚʦ ʚʢʣʘʜʢʝ Password manager. ʂʘʞʜʦʤʫ ʤʦʞʥʦ ʧʨʠ-

ʩʚʦʠʪʴ ʠʤʷ (ʥʘʧʨʠʤʝʨ, ʜʦʤʝʥ ʩʘʡʪʘ), ʙʣʘʛʦʜʘʨʷ ʢʦ-

ʪʦʨʦʤʫ ʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʣʝʛʢʦ ʥʘʡʪʠ. ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʧʦ ʧʦʣʶ Remark, ʚ ʦʪʢʨʳʚʰʝʤʩʷ 

ʦʢʥʝ ʚ ʦʜʥʦʠʤʝʥʥʦʡ ʩʪʨʦʢʝ ʚʚʝʩʪʠ ʥʫʞʥʦʝ ʥʘʟʚʘʥʠʝ 

ʠ ʥʘʞʘʪʴ OK (ʨʠʩ.6). 

 

 
ʈʠʩ.6. ʇʨʠʩʚʦʝʥʠʝ ʧʘʨʦʣʶ ʠʤʝʥʠ 

 

ʉʥʦʚʘ ʚʝʨʥʫʚʰʠʩʴ ʢ ʩʧʠʩʢʫ ʰʠʬʨʦʚ, ʚ ʩʪʨʦʢʝ 

Search ʚʚʝʩʪʠ ʧʨʠʩʚʦʝʥʥʦʝ ʠʤʷ. ʇʨʦʛʨʘʤʤʘ ʥʘʡʜʝʪ 

ʪʨʝʙʫʝʤʫʶ ʩʝʢʨʝʪʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʠʟ ʩʧʠʩʢʘ 

(ʨʠʩ.7). 

 

 
ʈʠʩ.7. ʉʧʠʩʦʢ ʠʤʝʥ ʧʘʨʦʣʝʡ 

ɽʩʣʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʤʝʥʝ ʜʘʥʥʳʭ 

ʚʭʦʜʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ (ʤʘʩʪʝʨ-ʧʘʨʦʣʷ), ʪʦ ʥʫʞʥʦ 

ʧʝʨʝʡʪʠ ʢ ʚʢʣʘʜʢʝ Change password, ʛʜʝ ʚ ʚʝʨʭʥʝʤ 

ʧʦʣʝ ʫʢʘʟʘʪʴ ʩʪʘʨʳʡ ʰʠʬʨ, ʘ ʚ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ï 

ʥʦʚʳʡ ʩ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ (ʨʠʩ. 8). 

 

 
ʈʠʩ.8. ʉʤʝʥʘ ʤʘʩʪʝʨ-ʧʘʨʦʣʷ 

 

ɺʳʚʦʜʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʯʝʣʦʚʝʢ ʧʦʚʩʝ-

ʤʝʩʪʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʚʦʧʨʦʩʘʤʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, 

ʚʢʣʶʯʘʷ ʧʘʨʦʣʴʥʫʶ. ʇʨʠ ʧʦʚʩʝʜʥʝʚʥʦʤ ʣʠʯʥʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʦʣʝʡ ʜʣʷ ʨʘʟ-

ʥʳʭ ʩʝʨʚʠʩʦʚ ʚʦʧʨʦʩ ʠʭ ʟʘʧʦʤʠʥʘʥʠʷ ʨʝʰʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʥʝʨʘʪʦʨʦʚ ʧʘʨʦʣʝʡ. ɿʘ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʤ ʦʩʪʘʝʪʩʷ ʚʳʙʦʨ, ʩ ʢʘʢʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜ-
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ʩʪʚʦʤ ʝʤʫ ʫʜʦʙʥʝʝ ʨʘʙʦʪʘʪʴ, ʪʘʢ ʢʘʢ, ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʠʭ ʚʳʙʦʨ ʙʦʣʴʰʦʡ ʠ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʚʦ ʤʥʦ-

ʛʦʤ ʦʜʠʥʘʢʦʚ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʦʪʜʝʣʴ-

ʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʨʘʙʦʪʳ. 
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http://composs.ru/obzorïiobitïrandomïpasswordï
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SEARCH OPTIMIZATION OF WEB SERVICES  AS THE MAIN SOURCE OF TRAFFIC  

 

ɸʥʥʦʪʘʮʠʷ 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʘʡʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ɺ ʩʪʘ-

ʪʴʝ ʥʘ ʧʨʠʤʝʨʝ ʚʝʙ-ʨʝʩʫʨʩʘ Quali.me ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʧʝʰʥʦʡ ʧʦʠʩʢʦ-

ʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʪʘʢʠʝ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʘʡʣʦʚ Robots.txt ʠ Sitemap.xml, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʛʦʚ 

Description ʠ Title, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʛʦʣʦʚʢʦʚ H1, H2, é, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ IMG ʠ ʤʠʢʨʦʨʘʟ-

ʤʝʪʢʠ.  
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Abstract 
One of the most important tasks of site developers is to attract the target audience. The article, using the 

Quali.me web resource as an example, describes the main directions for organizing a successful search engine 

optimization project, such as using Robots.txt and Sitemap.xml files, using Description and Title tags, using H1, 

H2, ... headers, using IMG images and micro markup. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʡʪ; ʠʩʪʦʯʥʠʢʠ ʪʨʘʬʠʢʘ; ʧʦʠʩʢʦʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ.  

Keywords: site; traffic sources; search engine optimization. 

 

ʇʦʠʩʢʦʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞ-

ʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ, ʚʝʜʝʥʠʠ ʠ ʧʨʦʜʚʠʞʝ-

ʥʠʠ ʩʘʡʪʘ. ʂʘʞʜʳʡ ʩʘʡʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʛʨʫʧʧʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʦʜʥʠʤʠ ʠʥ-

ʪʝʨʝʩʘʤʠ ʠ ʠʱʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʫ ʨʘʟʨʘʙʦʪʯʠʢʘ ʜʦʚʦʣʴʥʦ 

ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʧʦʩʝʱʘʝʤʦʩʪʠ ʝʛʦ ʨʝʩʫʨʩʘ. ʂʘʢ 

ʧʨʠʤʝʨ, ʥʘ ʢʦʪʦʨʦʤ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʘʩ-

ʧʝʢʪʳ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤ ʩʪʫʜʝʥ-

ʯʝʩʢʠʡ ʚʝʙ-ʧʨʦʝʢʪ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʨʝʩʫʨʩ Quali.me, ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʢʦʪʦʨʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ Quali.me 

 

ʀʩʪʦʯʥʠʢʦʤ ʪʨʘʬʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʩʝ ʯʪʦ ʫʛʦʜʥʦ: ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʚʠʟʠʪʢʠ, ʨʝʢʣʘʤʥʳʝ ʩʝʪʠ, ʩʘʡʪʳ ʠ 

ʙʣʦʛʠ, email, ʨʘʩʩʳʣʢʘ ʩʦʦʙʱʝʥʠʡ [1]. ɺ ʯʘʩʪʥʦʩʪʠ ʥʘ ʈʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʠʩʪʦʯʥʠʢʘ ʪʨʘʬʠʢʘ 

QualiMe.  

 
ʈʠʩʫʥʦʢ 2. ʇʦʢʘʟʘʪʝʣʠ ʠʩʪʦʯʥʠʢʘ ʪʨʘʬʠʢʘ ʜʣʷ ʩʘʡʪʘ Quali.me 
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ɸʥʘʣʠʪʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʪʠʩʪʠʢʠ ʩʘʡʪʘ 

Quali.me ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʠʩʢʦʚʳʝ ʟʘʧʨʦʩʳ ʷʚ-

ʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʢʘʢ ʣʶʜʠ ʥʘʭʦʜʷʪ ʣʶ-

ʙʦʡ ʧʨʦʝʢʪ (ʠʩʢʣʶʯʝʥʠʷʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʠʨʦʚʳʝ 

ʛʠʛʘʥʪʳ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʝʩʪʴ ʚ ʟʘʢʣʘʜʢʘʭ ʫ ʢʘʞ-

ʜʦʛʦ ʣʠʙʦ ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʥʘ ʩʣʫʭʫ). ɺ ʵʪʦʡ ʩʪʘ-

ʪʴʝ ʥʝ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʦʪʢʘʟʦʚ, ʚʨʝʤʝʥʠ ʥʘ ʩʘʡʪʝ, ʛʣʫ-

ʙʠʥʳ ʧʨʦʩʤʦʪʨʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʘʬʠʢʘ. ʈʝʯʴ 

ʧʦʡʜʝʪ ʣʠʰʴ ʦ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ.  

SEO (Search Engine Optimization) ʠʣʠ ʧʦʠʩʢʦ-

ʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ï ʵʪʦ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦ-

ʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʜ ʚʘ-

ʰʝʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ (ʜʘʣʝʝ ʩʘʡʪʘ) ʜʣʷ ʨʘʙʦʪʳ ʧʦʠʩʢʦ-

ʚʳʭ ʩʠʩʪʝʤ (ʪʘʢʠʭ ʢʘʢ Google, Yandex, Bing ʠ 

ʧʨʦʯʠʝ) [3]. ʇʦʯʝʤʫ ʟʥʘʥʠʝ SEO ʪʘʢ ʚʘʞʥʦ? ɺʦ-ʧʝʨ-

ʚʳʭ, ʙʝʩʧʣʘʪʥʦʩʪʴ ï ʧʦʠʩʢʦʚʳʝ ʩʝʨʚʠʩʳ ʥʝ ʙʝʨʫʪ 

ʜʝʥʴʛʠ ʟʘ ʧʦʢʘʟʳ ʩʘʡʪʘ. ɺʦ-ʚʪʦʨʳʭ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ï ʩʚʳʰʝ 80% ʪʨʘʬʠʢʘ ʧʨʠʭʦʜʠʪ ʠʟ ʧʦʠʩʢʦ-

ʚʳʭ ʩʠʩʪʝʤ. ɺ-ʪʨʝʪʴʠʭ, ʛʠʙʢʦʩʪʴ ï ʢʘʞʜʳʡ ʨʘʟʨʘ-

ʙʦʪʯʠʢ ʩʘʤ ʤʦʞʝʪ ʨʝʰʘʪʴ, ʢʘʢʠʤ ʙʫʜʫʪ ʚʠʜʝʪʴ ʝʛʦ 

ʩʘʡʪ ʚ ʧʦʠʩʢʦʚʳʭ ʩʝʨʚʠʩʘʭ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʥʠʟʢʠʡ 

ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ ï ʙʘʟʦʚʦʝ ʠʟʫʯʝʥʠʝ SEO ʥʝ ʪʨʝ-

ʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʠ ʟʥʘʥʠʡ.  

ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ. ʉʦʚʝʨʰʘʪʴ ʜʝʡʩʪʚʠʷ ʧʦ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʩʝʨʚʠʩʘ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʩʘʡʪʝ, ʘ ʟʘʪʝʤ ʞʜʘʪʴ ʩʫʪʢʠ, ʧʦʢʘ ʧʦʠʩʢʦʚʳʝ ʙʦʪʳ ʟʘ-

ʥʦʚʦ ʧʨʦʠʥʜʝʢʩʠʨʫʶʪ ʩʪʨʘʥʠʮʫ ï ʜʝʣʦ ʥʝʙʣʘʛʦʜʘʨ-

ʥʦʝ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʶʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʱʘʶʱʠʝ ʨʘʙʦʪʫ ʩ SEO, ʢ ʩʣʦʚʫ ʨʘʟʨʘ-

ʙʘʪʳʚʘʶʪ ʠʭ ʩʘʤʠ ʧʦʠʩʢʦʚʳʝ ʛʠʛʘʥʪʳ: 

ʗʥʜʝʢʩ.ɺʝʙʤʘʩʪʝʨ ʠ Google Search Console [2]. 

 

 
ʈʠʩʫʥʦʢ 1. ʀʥʪʝʨʬʝʡʩ ɺʝʙʤʘʩʪʝʨʘ ʠ GSC 

 

ʇʦʠʩʢʦʚʘʷ ʦʧʪʠʤʠʟʘʮʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚ-

ʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʧʝʰʥʦʡ ʧʦʠʩʢʦʚʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

1. ʇʨʦʚʝʨʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʩʘʡʪʘ ʜʣʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʠ ʧʦʠʩʢʦʚʳʭ ʙʦʪʦʚ. ɽʩʣʠ ʩʘʡʪ ʥʝʚʦʟ-

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʩʝʪʠ ï ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ 

ʥʝ ʠʤʝʶʪ ʩʤʳʩʣʘ. ɺʦʟʤʦʞʝʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʩʘʡʪ ʤʦ-

ʞʝʪ ʙʳʪʴ ʟʘʙʣʦʢʠʨʦʚʘʥ ʜʣʷ ʠʥʜʝʢʩʘʮʠʠ ʚ HTML-

ʢʦʜʝ ʠʣʠ ʚ ʬʘʡʣʝ robots.txt . ʆʙ ʵʪʦʤ ʤʘʩʪʝʨʫ 

ʫʩʣʫʞʣʠʚʦ ʤʦʛʫʪ ʩʦʦʙʱʠʪʴ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʚ ʧʨʠ-

ʚʝʜʝʥʥʦʤ ʚʳʰʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ. ʊʘʢʞʝ ʚʘʞʥʦ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʚʨʝʤʷ ʦʪʚʝʪʘ ʩʝʨʚʝʨʘ: ʝʩʣʠ ʦʥʦ ʙʫʜʝʪ 

ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, ʧʦʠʩʢʦʚʦʡ ʙʦʪ ʧʨʦʧʫʩʪʠʪ ʩʪʨʘ-

ʥʠʮʫ ʚ ʮʝʣʷʭ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʸ ʠʥʜʝʢʩʠʨʦʚʘ-

ʥʠʷ, ʠ ʧʦʥʠʟʠʪ ʨʝʡʪʠʥʛ ʩʘʡʪʘ ʚ ʩʠʩʪʝʤʝ. ʆʪʚʝʪ ʩʝʨ-

ʚʝʨʘ ʚ ʠʜʝʘʣʝ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 300 ʤʩ (ʈʠʩʫ-

ʥʦʢ 4). 
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ʈʠʩʫʥʦʢ 4. ɸʥʘʣʠʟ ʦʪʚʝʪʘ ʩʝʨʚʝʨʘ 

 

2. Robots.txt . ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʦʧʘʜʘʷ ʥʘ 

ʚʘʰ ʩʘʡʪ, ʧʦʠʩʢʦʚʦʡ ʙʦʪ ʙʫʜʝʪ ʠʩʢʘʪʴ ʬʘʡʣ ʩ ʠʥ-

ʩʪʨʫʢʮʠʷʤʠ, ʠʤʝʥʫʝʤʳʡ robots.txt. ʕʪʦ ʦʙʳʯʥʳʡ 

ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʦʙʷʟʘʥ ʣʝʞʘʪʴ ʚ ʧʘʧʢʝ ʩ 

ʚʘʰʠʤ ʧʨʦʝʢʪʦʤ (ʈʠʩʫʥʦʢ 5). ʇʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠ-

ʘʣʴʥʦʛʦ ʩʠʥʪʘʢʩʠʩʘ ʚ ʵʪʦʤ ʬʘʡʣʝ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ 

ʜʝʡʩʪʚʠʷʤʠ ʚʩʝʭ ʙʦʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʩʝʱʘʪʴ 

ʚʘʰ ʩʘʡʪ: ʫʢʘʟʘʪʴ ʠʤ ʬʘʡʣʳ, ʢʦʪʦʨʳʝ ʥʝ ʥʫʞʥʦ ʠʥ-

ʜʝʢʩʠʨʦʚʘʪʴ (ʥʘʧʨʠʤʝʨ, ʜʚʠʞʦʢ ʩʘʡʪʘ), ʧʦʜʢʣʶ-

ʯʠʪʴ ʢʘʨʪʫ ʩʘʡʪʘ. 

 

 
ʈʠʩʫʥʦʢ 5. ʌʘʡʣ robots.txt ʜʣʷ ʣʝʥʜʠʥʛ-ʩʪʨʘʥʠʮʳ 

 

3. Sitemap.xml. ʕʪʦ ʦʯʝʨʝʜʥʦʡ ʬʘʡʣ, ʥʝʦʙʭʦ-

ʜʠʤʳʡ ʧʦʠʩʢʦʚʳʤ ʨʦʙʦʪʘʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘ-

ʙʦʪʳ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʨʪʫ ʩʘʡʪʘ, ʥʘ ʢʦʪʦ-

ʨʦʡ ʩʦʙʨʘʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʨʦʙʦʪʫ ʠʥʬʦʨʤʘʮʠʷ ʦʙʦ 

ʚʩʝʭ ʩʪʨʘʥʠʮʘʭ, ʢʦʪʦʨʳʝ ʦʥ ʜʦʣʞʝʥ ʧʦʩʝʪʠʪʴ. ɺ ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʚʭʦʜʷʪ: ʘʜʨʝʩ, ʯʘʩʪʦʪʘ ʦʙʥʦʚʣʝʥʠʷ, 

ʧʨʠʦʨʠʪʝʪ ʠ ʜʘʪʘ ʧʦʩʣʝʜʥʝʛʦ ʠʟʤʝʥʝʥʠʷ. ʊʘʢ ʞʝ 

ʚ ʬʘʡʣʝ ʫʢʘʟʳʚʘʝʪʩʷ URL ʘʜʨʝʩ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʠʤʝʥ XML (ʈʠʩʫʥʦʢ 6). ʌʘʡʣ sitemap ʪʘʢ ʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʩʦʟʜʘʥ ʚ ʬʦʨʤʘʪʝ html  ʠʣʠ txt, ʥʦ ʧʝʨʚʳʡ 

ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 100 ʩʩʳʣʦʢ, ʠ ʦʙʘ ʦʥʠ ʥʝ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʙʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 6. Sitemap.xml 
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ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʯʘʩʪʴʶ ʤʳ ʨʘʟʦʙʨʘʣʠʩʴ, ʪʝʧʝʨʴ 

ʧʝʨʝʡʜʝʤ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ HTML ʢʦʜʫ ʩʪʨʘʥʠʮ. 

ʈʘʩʩʤʘʪʨʠʚʘʪʴ ʤʳ ʠʭ ʙʫʜʝʤ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʙʦʪʦʚ, ʦ DOM-ʤʦʜʝʣʠ ʠ ʢʘʯʝ-

ʩʪʚʝʥʥʦʤ ʢʦʥʪʝʥʪʝ ʩʘʡʪʘ ʨʝʯʠ ʥʝ ʧʦʡʜʝʪ. 

4. ʄʝʪʘ-ʪʝʛ Description ʠ Title. ɼʘʥʥʳʝ ʪʝʛʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ <head> ʨʘʟʜʝʣʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʟʘʛʦʣʦʚʦʢ ʩʪʨʘʥʠʮʳ ʠ ʦʧʠʩʘʥʠʝ 

ʩʦʜʝʨʞʠʤʦʛʦ HTML ʜʦʢʫʤʝʥʪʘ. ʇʦʠʩʢʦʚʳʝ ʙʦʪʳ 

ʘʥʘʣʠʟʠʨʫʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʛʦʣʦʚʦʢ (<title>), 

ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʥʘʟʚʘʥʠʝ ʩʪʨʘʥʠʮʳ, ʘ ʟʘʪʝʤ 

ʝʸ ʦʧʠʩʘʥʠʝ (<meta name="description" 

content="ʆʇʀʉɸʅʀɽ ʉʊʈɸʅʀʎʓ">). ʈʘʥʝʝ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʪʘʢ ʞʝ ʚʣʠʷʣʠ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ 

(ʪʝʛ <meta name="keywords">), ʦʜʥʘʢʦ Google ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʠʭ ʧʨʠ ʨʘʥʞʠʨʦʚʘʥʠʠ, ʘ ʜʣʷ ʗʥʜʝʢʩʘ ʦʥʠ 

ʠʤʝʶʪ ʦʯʝʥʴ ʥʠʟʢʠʡ ʧʨʠʦʨʠʪʝʪ (ʈʠʩʫʥʦʢ 7, ʈʠʩʫ-

ʥʦʢ 8). 

 

 
ʈʠʩʫʥʦʢ 7. ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʚ Google.com 

 

 
ʈʠʩʫʥʦʢ 8. ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʚ Yandex.ru 

 

5. ɿʘʛʦʣʦʚʢʠ H1, H2, H3, é ɿʘʛʦʣʦʚʢʠ ʷʚʣʷ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʚʘʞʥʳʤ ʜʣʷ ʨʘʥʞʠʨʦʚʘʥʠʷ ʩʘʡʪʘ 

ʬʘʢʪʦʨʦʤ, ʧʦʩʣʝ ʟʘʛʦʣʦʚʢʘ ʩʪʨʘʥʠʮʳ ʠ ʦʧʠʩʘʥʠʷ. 

ʆʥʠ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʦʣʴʢʦ ʪʝʢʩʪ ʜʣʷ ʧʨʘ-

ʚʠʣʴʥʦʡ ʠʥʜʝʢʩʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝ 

ʩʪʦʠʪ ʟʣʦʫʧʦʪʨʝʙʣʷʪʴ. ʊʝʛ H1 ʜʦʣʞʝʥ ʚʩʪʨʝʯʘʪʴʩʷ 

ʥʘ ʩʪʨʘʥʠʮʝ ʣʠʰʴ 1 ʨʘʟ, ʯʪʦʙʳ ʥʝ ʢʦʥʬʣʠʢʪʦʚʘʪʴ ʩ 

ʣʦʛʠʢʦʡ ʧʦʠʩʢʦʚʦʛʦ ʙʦʪʘ. ɺʘʞʥʦ ʟʥʘʪʴ, ʯʪʦ ʩ 

HTML5 ʠ ʧʦʷʚʣʝʥʠʝʤ ʪʘʢʠʭ ʪʝʛʦʚ, ʢʘʢ <article>, 

<section> ʠ ʠʤ ʧʦʜʦʙʥʳʭ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʟʘʛʦʣʦʚʢʦʚ H1. ʆʥʠ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʣʦ-

ʢʘʣʴʥʦ, ʠ ʨʘʙʦʪʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ.  

6. ʀʟʦʙʨʘʞʝʥʠʷ IMG . ɺ ʩʚʦʝʡ ʦʩʥʦʚʝ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʢʘʢ ʪʘʢʦʚʳʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʧʨʠ ʧʦ-

ʠʩʢʝ ʧʦ ʢʘʨʪʠʥʢʝ, ʦʜʥʘʢʦ, ʝʩʣʠ ʧʨʦʧʠʩʘʪʴ ʥʝʢʦʪʦ-

ʨʳʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʨʦʙʦʪ ʧʨʦʠʥʜʝʢʩʠʨʫʝʪ ʢʦʨ-

ʨʝʢʪʥʦ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʢʩʪʘ) ʠ ʠʭ: alt ï ʪʝʢʩʪʦʚʦʝ 

ʦʧʠʩʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʷʚʣʷʶʱʝʝʩʷ ʧʨʠ ʦʰʠʙʢʝ 

ʟʘʛʨʫʟʢʠ ʢʘʨʪʠʥʢʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʢʨʘʥʥʦʛʦ ʜʠʢʪʦʨʘ; title ï ʦʧʠʩʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ 

ʢʘʨʪʠʥʢʠ ʠ ʩʣʫʞʠʪ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʧʨʝʜʳʜʫʱʝʤʫ 

ʪʝʛʫ. 

7. ʄʠʢʨʦʨʘʟʤʝʪʢʘ. ʄʠʢʨʦʨʘʟʤʝʪʢʘ (ʩʝʤʘʥʪʠ-

ʯʝʩʢʘʷ ʨʘʟʤʝʪʢʘ) ï ʚʠʜ ʨʘʟʤʝʪʢʠ, ʮʝʣʴ ʢʦʪʦʨʦʡ ʩʜʝ-
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ʣʘʪʴ ʠʥʪʝʨʥʝʪ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʤ ʠ ʦʙʣʝʛʯʠʪʴ ʧʦʠʩʢʦʚʳʤ ʩʠʩʪʝʤʘʤ ʠ ʩʧʝʮʠʘʣʴ-

ʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʠʟʚʣʝʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘ-

ʮʠʠ ʜʣʷ ʫʜʦʙʥʦʛʦ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʦʠʩʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʩʣʦʚʘʨʝʡ 

ʤʠʢʨʦʨʘʟʤʝʪʢʠ, ʥʦ ʥʘ ʧʨʠʤʝʨʝ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʨʘʟʤʝʪʢʫ Schema.org.  

<div itemscope itemtype="http://schema.org/Prod-

uct">  

<div itemprop="name">ʅʘʟʚʘʥʠʝ</div>  

<div itemprop="description">ʆʧʠʩʘʥʠʝ</div>  

<div itemprop="offers" itemscope 

itemtype="http://schema.org/Offer">  

<div itemprop="price">1234</div>  

<div itemprop="priceCurrency">RUB</div>  

 </div>  

</div> 

ʆʬʦʨʤʣʝʥʠʝ ʙʣʦʢʦʚ ʜʦʢʫʤʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʦʙ-

ʱʘʪʴʩʷ ʩ ʧʦʠʩʢʦʚʳʤʠ ʙʦʪʘʤʠ çʥʘʧʨʷʤʫʶè, ʠʩʧʦʣʴ-

ʟʫʷ ʩʣʦʚʘʨʠ Schema.org. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʠʩʢʦʚʦʡ ʙʦʪ ʫʚʠʜʠʪ ʠʥʬʦʨʤʘʮʠʶ, 

ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝ ʪʝʤʠ ʞʝ ʠʥʩʪʨʫʤʝʥ-

ʪʘʤʠ ʗʥʜʝʢʩʘ ʠʣʠ Google (ʈʠʩʫʥʦʢ 9). 

 

 
ʈʠʩʫʥʦʢ 9. ɺʘʣʠʜʘʪʦʨ ʤʠʢʨʦʨʘʟʤʝʪʢʠ ʗʥʜʝʢʩ.ɺʝʙʤʘʩʪʝʨʘ 

 

ɺʳʚʦʜʳ. ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʣʠʰʴ ʙʘʟʦʚʳʝ ʠ ʩʘ-

ʤʳʝ ʧʨʦʩʪʳʝ ʩʧʦʩʦʙʳ ʢʦʥʪʨʦʣʷ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦ-

ʩʦʚ, ʦʜʥʘʢʦ ʢʘʞʜʳʡ ʧʦʠʩʢʦʚʳʡ ʩʝʨʚʠʩ ʠʤʝʝʪ ʨʷʜ 

ʩʚʦʠʭ ʛʠʙʢʠʭ ʥʘʩʪʨʦʝʢ ʠ, ʠʟʫʯʠʚ ʠʭ ʧʦʜʨʦʙʥʝʝ, 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʙʦʣʝʝ ʚʳʩʦ-

ʢʠʭ ʧʦʟʠʮʠʡ ʚ ʨʘʥʞʠʨʦʚʘʥʠʠ. ɽʩʣʠ ʠʟʫʯʠʪʴ ʣʦʛʠʢʫ 

ʧʦʠʩʢʦʚʳʭ ʙʦʪʦʚ, ʥʘʧʠʩʘʪʴ ʛʨʘʤʦʪʥʳʝ ʠ ʧʨʠʚʣʝʢʘ-

ʶʱʠʝ ʟʘʛʦʣʦʚʢʠ, ʦʧʠʩʘʥʠʷ ʠ ʧʦʩʪʘʨʘʪʴʩʷ ʩʜʝʣʘʪʴ 

ʧʨʦʝʢʪ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝ-

ʭʦʜʦʚ ʠʟ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʙʫʜʝʪ ʨʘʩʪʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʦʚʳʰʘʷ ʧʨʠʭʦʜʷʱʠʡ ʦʪʪʫʜʘ ʪʨʘʬʠʢ. ɸ ʥʦ-

ʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ï ʵʪʦ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʜʦʭʦʜ 

ʩʘʡʪʘ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʗʥʜʝʢʩ ɼʟʝʥ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: 

https://zen.yandex.ru/media/id/5b09beea1410c39c24fa

abd1/14-istochnikov-trafika-cpa-kotorye-doljen-znat-

kajdyi-arbitrajnik-5d24575d4dd76c00ad1b6947. ï 

ɼʘʪʘ ʜʦʩʪʫʧʘ: 02.12.2019. 

2. Ledford, Jerri L. Search Engine Optimization 

Bible / Jerri L. Ledford. ï Indianapolis: Wiley Publish-

ing,Inc., 2008. ï 495 ʩ. 
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TRENDS IN 3D PRINTING TECHNOLOGY.  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 3D-ʧʨʠʥʪʝʨʳ, ʠʭ ʬʫʥʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʪʩʷ ʠʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

3D-ʧʝʯʘʪʠ ʠ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʠʭ ʚʥʝʜʨʝʥʠʷ. 

Abstract 

The work covers 3D printers, their functions and capabilities, and their direct application in various fields. 

Various 3D printing technologies and specific examples of their implementation are also discussed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3D-ʧʝʯʘʪʴ, 3D-ʧʨʠʥʪʝʨʳ, ʪʝʥʜʝʥʮʠʠ, SL, SLS, FDM. 

Key words: information technology, neural networks, graph theory, jurisprudence, law, legislation, legal 

contradictions. 

 

ʊʝʭʥʦʣʦʛʠʷ 3D-ʧʝʯʘʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʠʥʥʦʚʘʮʠʡ. ʋʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʤʘʣʳʡ ʠ 

ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ, ʧʦʟʚʦʣʠʣʦ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ 

ʟʘʥʷʪʴ ʦʜʥʫ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʥʘ ʨʳʥʢʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

3D-ʧʨʠʥʪʝʨʦʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ, ʩʦʟʜʘʶʱʝʝ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʦʙʨʘʟʮʫ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʤʥʳʝ ʦʙʲʝʢʪʳ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ 

3D-ʧʨʠʥʪʝʨʘ ʦʪ ʧʨʠʚʳʯʥʦʛʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ, ʧʝʯʘʪʘʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʙʫʤʘʛʝ ï 

ʵʪʦ ʩʘʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘ-

ʙʦʪʳ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʳʡ ʬʠʟʠʯʝʩʢʠʡ 3D-ʦʙʲʝʢʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ 

ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʠʥʪʝ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʧʦʩʦʙʘʤʠ ʧʝʯʘʪʠ ʤʦʜʝʣʝʡ,ʚ ʦʩʥʦʚ-

ʥʦʤ, ʚʩʝ ʦʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʘʪʝ-

ʛʦʨʠʠ: SL, SLS, FDM. 

ʅʘʠʙʦʣʝʝ ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʡ ʩʧʦ-

ʩʦʙ ʧʦʜ ʥʘʟʚʘʥʠʝʤ FDM ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʘʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʠʟ ʟʘʨʘʥʝʝ ʥʘʛʨʝʪʦʛʦ, ʧʦʜ-

ʛʦʪʦʚʣʝʥʥʦʛʦ ʞʠʜʢʦʛʦ ʧʣʘʩʪʠʢʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ 

ʧʝʨʚʠʯʥʳʡ ʩʣʦʡ. ɿʘʪʝʤ ʦʥ ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ï ʵʢʩʪʨʫʜʝʨ, ʧʨʠʜʘʶʱʝʝ ʩʣʦʶ ʟʘʨʘʥʝʝ ʟʘʜʘʥ-

ʥʫʶ ʤʦʜʝʣʴʶ ʬʦʨʤʫ. ʇʦʩʣʝ ʯʝʛʦ ʩʣʦʡ ʦʪʚʝʨʞʜʘʝʪʩʷ 

ʣʘʟʝʨʦʤ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʥʠʟ, ʧʦʟʞʝ ʥʘ ʥʝʛʦ ʩʚʝʨʭʫ 

ʥʘʧʣʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʩʣʦʡ. ʇʨʠʥʪʝʨʳ, ʠʩʧʦʣʴ-

ʟʫʶʱʠʝ ʧʦʜʦʙʥʳʡ ʤʝʪʦʜ ʦʪʣʠʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʡ ʜʝʰʝʚʠʟʥʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʩʪʦʪʦʡ ʚ ʩʙʦʨʢʝ 

ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʩʨʝʜ-

ʩʪʚʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʧʝʯʘʪʠ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʫʜʦ-

ʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʨʷʜʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ-

ʣʶʙʠʪʝʣʝʡ. 

ʉʣʝʜʫʶʱʝʡ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ 

3D-ʧʨʠʥʪʝʨʦʚ ʷʚʣʷʝʪʩʷ ʪʠʧ SLS: ʩʝʣʝʢʪʠʚʥʦʛʦ ʣʘ-

ʟʝʨʥʦʛʦ ʚʳʧʝʢʘʥʠʷ. ɸʣʛʦʨʠʪʤ ʝʛʦ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʚʝʩʴ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ 

ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʪʨʫʙʝ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʧʝ-

ʮʠʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ. ʅʘ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ ʩʳʨʴʝ, 

ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʠʣʠ ʢʝʨʘʤʠʯʝ-

ʩʢʠʡ ʧʦʨʦʰʦʢ, ʣʠʙʦ ʧʣʘʩʪʠʢ ʠʣʠ ʧʝʩʦʢ ʩ ʧʣʘʩʪʠʢʦ-

ʚʦʡ ʦʙʦʣʦʯʢʦʡ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʦʩʦʙʦʛʦ ʚʘ-

ʣʠʢʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʫʶ ʪʦʣʱʠʥʫ 

ʧʦ ʧʣʦʱʘʜʠ ʚʩʝʡ ʧʣʘʪʬʦʨʤʳ. ʇʦʪʦʤ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʛʨʝʚʘʥʠʝ ʟʘʨʘ-

ʥʝʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤʦʡ ʪʦʯʝʢ ʥʘ ʧʦʨʦʰʢʝ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʦʥʠ ʥʝ ʦʙʲʝʜʠʥʷʪʩʷ ʚ ʝʜʠʥʳʡ ʧʝʨʚʠʯʥʳʡ 
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ʩʣʦʡ. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʚʥʦʝ ʩʤʝʱʝʥʠʝ ʧʣʘʪ-

ʬʦʨʤʳ ʚʥʠʟ, ʧʦʩʣʝ ʯʝʛʦ ʠʪʝʨʘʮʠʷ ʚʥʦʚʴ ʧʦʚʪʦʨʷ-

ʝʪʩʷ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʝʯʘʪʠ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʧʝʯʘʪʠ ʪʦʯʥʳʭ ʠ ʚʳʩʦʢʦʧʨʦʯʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʩʣʦʞʥʦʡ 

ʛʝʦʤʝʪʨʠʝʡ: ʨʘʟʣʠʯʥʳʝ ʜʝʪʘʣʠ ʤʝʭʘʥʠʟʤʦʚ ʠ ʜʚʠʛʘ-

ʪʝʣʝʡ. ʆʩʥʦʚʥʳʤ ʤʠʥʫʩʦʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠ-

ʤʦʩʪʴ ʢʘʢ ʩʘʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʨʘʩʭʦʜʥʦʛʦ 

ʩʳʨʴʷ. 

ʊʘʢʞʝ ʢ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʦʪʥʦʩʠʪʩʷ ʪʝʭʥʦ-

ʣʦʛʠʷ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʠ: SL ʠʣʠ SLA, ʦʩʦʙʝʥʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʨʘʙʦʪʳ ʥʝʦʙʭʦ-

ʜʠʤʘ ʦʩʦʙʘʷ ʚʘʥʥʘ, ʥʘʧʦʣʥʝʥʥʘʷ ʬʦʪʦʧʦʣʠʤʝʨʦʤ ʚ 

ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚʥʫʪʨʠ ʧʨʠʥ-

ʪʝʨʘ. ʇʦʜ ʬʦʪʦʧʦʣʠʤʝʨʘʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʦʩʦ-

ʙʳʝ ʪʠʧʳ ʩʤʦʣ ʠ ʧʣʘʩʪʤʘʩʩ, ʦʙʣʘʜʘʶʱʠʭ ʩʚʦʡ-

ʩʪʚʘʤʠ ʦʪʚʝʨʜʝʚʘʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʚʝʪʦʚʳʭ ʚʦʣʥ. 

ʂʘʢ ʧʨʘʚʠʣʦ ʧʨʠ ʨʘʙʦʪʝ ʧʦʜʦʙʥʳʭ ʧʨʠʥʪʝʨʦʚ ʠʩ-

ʧʦʣʴʟʫʶʪ ʚʠʥʠʣʦʚʫʶ, ʵʧʦʢʩʠʜʥʫʶ ʠʣʠ ʞʝ ʵʧʦʢʩʠʜ-

ʥʫʶ ʩʤʦʣʫ. ʉʧʝʮʠʘʣʴʥʳʡ ʣʘʟʝʨʥʳʡ ʣʫʯ, ʧʝʨʝʤʝʱʘ-

ʷʩʴ ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʩʤʦʣʳ, ʟʘʩʪʘʚʣʷʝʪ ʝʝ ʦʪʚʝʨʜʝʚʘʪʴ 

ʚ ʪʨʝʙʫʝʤʳʭ ʤʝʩʪʘʭ. ɿʘʪʝʤ ʦʩʦʙʘʷ ʧʣʘʪʬʦʨʤʘ, ʥʘʭʦ-

ʜʷʱʘʷʩʷ ʚ ʚʘʥʥʝ, ʧʦ ʤʝʨʝ ʦʪʚʝʨʜʝʚʘʥʠʷ ʤʦʜʝʣʠ, ʧʦ-

ʩʪʝʧʝʥʥʦ ʩʤʝʱʘʝʪʩʷ ʚʥʠʟ. ɼʘʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ, ʧʦʩʣʦʡʥʘʷ ʧʝʯʘʪʴ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʠ ʷʚʣʷʶʪʩʷ ʚʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʭʠʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʯʥʦ-

ʩʪʠ ʛʦʪʦʚʦʡ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʝ-

ʯʘʪʠ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʝʯʘʪʘʪʴ ʙʝʟ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʜʘʞʝ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦ-

ʣʝʝ ʚʳʜʝʣʷʶʱʠʭʩʷ ʤʠʥʫʩʦʚ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʳʩʦ-

ʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦʜʦʙʥʳʭ ʧʨʠʥʪʝʨʦʚ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʧʨʦ-

ʮʝʩʩʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʚʠʯʥʦʡ 

3D-ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ CAD, Cura ʠʣʠ Slic3r. 

ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʟʘʨʘʥʝʝ ʟʘʜʘʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʯʘʪʠ ʟʘʜʘʥʥʦʛʦ ʦʙʲ-

ʝʢʪʘ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʢʘʢ ʨʘʟʤʝʨ, ʦʙʲʝʤ, ʧʣʦʪʥʦʩʪʴ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʨʦʛʨʘʤʤʘ ʧʨʝʦʙʨʘʟʫʝʪ 3D-ʤʦʜʝʣʴ ʚ G-ʢʦʜ. 

ʆʥ ʩʦʜʝʨʞʠʪ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʵʢʩʪʨʫʜʝʨʘ, ʧʦ ʢʦʪʦ-

ʨʳʤ ʪʦʪ ʜʦʣʞʝʥ ʧʨʠʜʘʚʘʪʴ ʬʦʨʤʫ ʢʘʞʜʦʤʫ ʩʣʦʶ 

ʤʦʜʝʣʠ. ʂʦʜ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʧʨʠʥʪʝʨ, ʫʩʪʨʦʡʩʪʚʦ ʟʘ-

ʧʫʩʢʘʝʪʩʷ, ʠ ʥʘʯʠʥʘʝʪʩʷ ʧʝʯʘʪʴ. 

ʂʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 3D-ʧʝʯʘʪʠ? 

3D-ʧʝʯʘʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʦʚ ʧʣʘʩʪʠʢʘ. ʆʥ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʬʦʨʤʝ 

ʥʠʪʝʡ, ʥʘʤʦʪʘʥʥʳʭ ʥʘ ʙʦʣʴʰʠʝ ʢʘʪʫʰʢʠ. ʅʠʪʴ ʟʘ-

ʨʷʞʘʝʪʩʷ ʚ ʧʨʠʥʪʝʨ, ʢʦʪʦʨʳʡ ʚʪʷʛʠʚʘʝʪ ʠ ʨʘʩʧʣʘʚ-

ʣʷʝʪ ʝʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʣʘʩʪʠʢ ʩʪʘʣ ʞʠʜʢʠʤ, ʠ ʝʤʫ 

ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʜʘʚʘʪʴ ʬʦʨʤʫ. 

ʏʘʱʝ ʚʩʝʛʦ ʚ ʧʨʠʥʪʝʨʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʠʣʘʢ-

ʪʠʜ (PLA). ʕʪʦ ʧʣʘʩʪʠʢ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʶʪ ʠʟ ʚʦʟ-

ʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ð ʥʘʧʨʠʤʝʨ, ʠʟ ʢʫʢʫʨʫʟ-

ʥʦʛʦ ʢʨʘʭʤʘʣʘ. ʆʥ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʡ, ʘ ʪʘʢʞʝ 

ʙʝʟʦʧʘʩʥʳʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʝʤʢʦʩʪʝʡ ʜʣʷ ʧʠʱʝ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ ʦʛʥʝʩʪʦʡʢʠʡ ʠ 

ʫʩʪʦʡʯʠʚʳʡ ʧʨʦʪʠʚ ʋʌ-ʠʟʣʫʯʝʥʠʷ. ʉʘʤʦʝ ʙʦʣʴʰʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ð ʫ ʥʝʛʦ ʧʨʠ ʧʝʯʘʪʠ ʥʝʪ ʥʝʧʨʠʷʪ-

ʥʦʛʦ ʟʘʧʘʭʘ. ʀʟ ʯʝʛʦ ʧʝʯʘʪʘʶʪ 3d ʤʦʜʝʣʠ 

ʇʝʯʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʧʦʣʠʣʘʢʪʠʜʘ (PLA) 

ʆʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʧʦʣʠʤʝʨ ʘʢʨʠʣʦ-

ʥʠʪʨʠʣ-ʙʫʪʘʜʠʝʥ-ʩʪʠʨʦʣ (ABS). ʕʪʦʪ ʧʣʘʩʪʠʢ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʣʘʩʪʤʘʩʩ ʚ ʤʠʨʝ. ʆʥ ʦʩʦʙʝʥʥʦ ʫʩʪʦʡʯʠʚ ʢ ʤʘʩʣʘʤ, 

ʞʠʨʘʤ ʠ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ʇʨʠ ʧʝʯʘʪʠ ʦʥ 

ʪʘʢʞʝ ʥʝ ʜʘʝʪ ʟʘʧʘʭʘ. ʄʦʜʝʣʠ ʠʟ ʥʝʛʦ ʧʦʣʫʯʘʶʪʩʷ 

ʤʘʪʦʚʳʤʠ. 

ɽʱʝ ʦʜʠʥ ʤʘʪʝʨʠʘʣ ʜʣʷ 3D-ʧʝʯʘʪʠ ð ʧʦʣʠʚʠ-

ʥʠʣʦʚʳʡ ʩʧʠʨʪ (PVAL ʠʣʠ PVOH). ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʵʪʦʛʦ ʧʣʘʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʩʪʴ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʥ ʫʜʦʙʝʥ ʜʣʷ ʧʝʯʘʪʠ ʥʝʩʫʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚʥʫʪʨʠ ʤʦʜʝʣʠ, ʥʘ ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʥʘʧʣʘʚʣʷʝʪʩʷ ʚʦʜʦʩʪʦʡʢʠʡ ʧʣʘʩʪʠʢ, ʪʦʪ ʞʝ PLA. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠ ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʚʥʫʪʨʠ ʨʘʩʪʚʦʨʷʶʪʩʷ. 

ɼʣʷ ʧʝʯʘʪʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʤʦʜʝʣʷʭ ʠʟ 

ʧʣʘʩʪʠʢʘ ABS ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʜʘʨʦʧʨʦʯʥʳʡ 

ʧʦʣʠʩʪʠʨʦʣ (HIPS). ʕʪʦʪ ʧʣʘʩʪʠʢ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʫʜʘʨʥʦʡ ʚʷʟʢʦʩʪʴʶ ʠ ʪʚʝʨʜʦʩʪʴʶ. 

ʂ ʵʢʩʢʣʶʟʠʚʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʠʪʩʷ ʧʝʯʘʪʴ ʩʦ-

ʝʜʠʥʝʥʠʷʤʠ PLA, ʪʦ ʝʩʪʴ, ʧʨʠ ʧʦʤʦʱʠ ʩʤʝʩʠ ʧʣʘ-

ʩʪʠʢʘ PLA ʠ ʯʘʩʪʠʮ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʦʟʜʘʶʪʩʷ ʤʦʜʝʣʠ, ʢ ʧʨʠʤʝʨʫ, ʠʟ ʜʝʨʝʚʘ ʠʣʠ ʤʝʜʠ. 

ʈʝʜʢʦ, ʥʦ ʚʩʝ-ʪʘʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʠʢʘʨʙʦʥʘʪ 

(PC). ʋ ʵʪʦʛʦ ʧʣʘʩʪʠʢʘ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʠʷ ð ʦʪ 270 Á C ʜʦ 300 Á C. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ 

ʧʣʘʩʪʠʢ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʜʘʨʦʧʨʦʯʥʦʩʪʴʶ ʠ ʪʝʨ-

ʤʦʩʪʦʡʢʦʩʪʴʶ. 

ɼʣʷ ʧʝʯʘʪʠ ʜʝʪʘʣʝʡ ʤʝʭʘʥʠʟʤʦʚ, ʢ ʧʨʠʤʝʨʫ, 

ʟʫʙʯʘʪʳʭ ʢʦʣʝʩ ʠʣʠ ʚʠʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳ-

ʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʦʝ ʫʩʠʣʠʝ ʠ ʥʝ ʣʦʤʘʪʴʩʷ, ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʥʝʡʣʦʥ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʣʘʩʪʠʢʦʚ ʩ ʤʘʨʢʠʨʦʚ-

ʢʦʡ çelasticè ʠʣʠ çflexè. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚ-

ʣʝʥʳ ʠʟ ʨʘʟʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʨʤʦʧʣʘ-

ʩʪʠʯʥʳʝ ʵʣʘʩʪʦʤʝʨʳ ʥʘ ʦʩʥʦʚʝ ʫʨʝʪʘʥʘ. ʀʭ ʦʙʲʝʜʠ-

ʥʷʝʪ ʦʜʥʦ ð ʛʠʙʢʦʩʪʴ. 

ʇʦʩʫʜʘ ʠ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʝʯʘʪʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʟʦʧʘʩʥʳʭ ʥʝʪʦʢ-

ʩʠʯʥʳʭ ʧʣʘʩʪʠʢʘ. ʕʪʦ ʣʠʙʦ ʫʞʝ ʫʧʦʤʷʥʫʪʳʡ PLA, 

ʣʠʙʦ ʧʦʣʠʧʨʦʧʠʣʝʥ (PP), ʢʦʪʦʨʳʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʝʨʚʦʛʦ, ʷʚʣʷʝʪʩʷ ʛʠʙʢʠʤ. ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʙʝʟ-

ʦʧʘʩʥʦʝ ʜʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦʯʝʪʘʥʠʝ PLA ʠ 

ABS ð PETG, ʢʦʪʦʨʦʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦ ʢ ʘʪʤʦ-

ʩʬʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 
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VULNERABILITIES IN ENTERPRISE INFORMATION SYSTEMS.  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʷʟʚʠʤʦ-

ʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʝʪʩʷ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʠ ʵʪʘʧʘʭ. ʊʘʢʞʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʦʪʯʝʪʳ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʘ 2016 ʠ 2019 ʛʦʜʳ Positive Technologies. 

Abstract 

The paper considers corporate information systems, their capabilities and vulnerabilities, and also describes 

their immediate elimination at various levels and stages. Positive Systems security reports for corporate systems 

for 2016 and 2019 are also considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʷʟʚʠʤʦʩʪʠ, ʥʝʜʦʩʪʘʪʢʠ, ʘʥʘʣʠʟ, ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ. 

Key words: corporate systems, security, vulnerabilities, weaknesses, analysis, recommendations. 

 

ʂʦʨʧʦʨʘʪʠʚʥʘʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ð ʵʪʦ 

ʩʣʦʞʥʳʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʤʝʭʘʥʠʟʤ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʢʦʤʧʘʥʠʠ. ɼʦʤʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʯʪʦʚʳʝ 

ʩʝʨʚʠʩʳ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʙʠʟʥʝʩ-ʩʠʩʪʝʤʳ ð ʚʩʝ 

ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʣʶʙʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ 

ʢʦʤʧʘʥʠʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʝʝ ʩʦʪʨʫʜʥʠʢʦʚ ʙʫʜʝʪ ʨʘʟ-

ʣʠʯʘʪʴʩʷ ʠ ʨʘʟʤʝʨ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʦ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʤʧʘʥʠʡ ʠʤʝʝʪ ʦʙ-

ʱʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʊʘʢ, ʚ ʧʝʨʠʦʜ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ-ʰʠʬʨʦʚʘʣʴ-

ʱʠʢʘ WannaCry ʧʦʩʪʨʘʜʘʣʦ ʙʦʣʝʝ 500 ʪʳʩʷʯ ʢʦʤʧʴ-

ʶʪʝʨʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ, ʚ ʯʠʩʣʝ ʧʨʦʯʝʛʦ, ʧʨʘʚʠ-

ʪʝʣʴʩʪʚʝʥʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ, ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ ʠ 

ʥʝʙʦʣʴʰʠʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. ʕʪʦʪ ʠʥ-

ʮʠʜʝʥʪ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʪ ʘʪʘʢ ʟʣʦʫʤʳʰʣʝʥʥʠ-

ʢʦʚ ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ ʘʙʩʦʣʶʪʥʦ ʣʶʙʘʷ ʦʨʛʘʥʠʟʘ-

ʮʠʷ. 

ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʚ ʢʦʪʦʨʦʡ 

ʦʙʲʝʜʠʥʝʥʳ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʧʦ-

ʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ ð ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, 

ʠʟʤʝʥʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ. ʇʦ ʤʝʨʝ 

ʨʦʩʪʘ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʪʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʣʷ ʙʠʟ-

ʥʝʩʘ ʨʝʩʫʨʩʦʚ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘ-

ʯʝʡ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʟʘʱʠʪʳ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʝ ʚʝʢʪʦʨʳ ʘʪʘʢ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʳʡ 

ʩʧʦʩʦʙ ʘʥʘʣʠʟʘ ð ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ, 

ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʤʦʜʝʣʠʨʫʝʪʩʷ ʨʝʘʣʴʥʘʷ ʘʪʘʢʘ ʟʣʦ-

ʫʤʳʰʣʝʥʥʠʢʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢ-

ʪʠʚʥʦ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʢʦʨʧʦʨʘʪʠʚ-

ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʦʥʷʪʴ, ʤʦʛʫʪ ʣʠ ʧʨʦʪʠʚʦ-

ʩʪʦʷʪʴ ʘʪʘʢʘʤ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʢʦʤʧʘʥʠʠ ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ. 

ɺ ʜʘʥʥʳʭ ʦʪʯʝʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʝʢʪʦʚ ʧʦ ʘʥʘʣʠʟʫ ʟʘʱʠʱʝʥʥʦʩʪʠ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

2016-2019 ʛʦʜʘʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ Positive 

Technologies. ɼʦʢʫʤʝʥʪʳ ʩʦʜʝʨʞʘʪ ʦʙʟʦʨ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʦʧʠʩʘʥʠʝ 

ʚʝʨʦʷʪʥʳʭ ʚʝʢʪʦʨʦʚ ʘʪʘʢ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ. 
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ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝ-

ʪʝʚʦʛʦ ʧʝʨʠʤʝʪʨʘ ʚ 2016 ʛʦʜʫ ʚʥʝʰʥʝʤʫ ʥʘʨʫʰʠ-

ʪʝʣʶ ʚ ʢʘʞʜʦʤ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʫʜʘʣʦʩʴ ʧʦʩʨʝʜʩʪʚʦʤ 

ʀʥʪʝʨʥʝʪʘ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʫʟʣʘʤ ʚʥʫʪʨʝʥ-

ʥʝʡ ʩʝʪʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦ-

ʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ ʧʦʥʘʜʦʙʠʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ 

ʨʘʟʥʳʝ ʫʷʟʚʠʤʦʩʪʠ: ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʦʢʘ-

ʟʘʣʠʩʴ ʩʣʦʚʘʨʥʳʝ ʧʘʨʦʣʠ ʫ ʦʙʱʠʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ 44% ʢʦʤʧʘʥʠʷʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʩʪʘʨʝʚʰʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʫʩʪʘʨʝʚ-

ʰʠʝ ʚʝʙ-ʩʝʨʚʝʨʳ. ɺ 2019 ʛʦʜʫ ʧʨʠ ʧʦʜʦʙʥʦʤ ʪʝʩʪʠ-

ʨʦʚʘʥʠʠ ʧʨʝʦʜʦʣʝʪʴ ʩʝʪʝʚʦʡ ʧʝʨʠʤʝʪʨ ʫʜʘʣʦʩʴ ʚ 

55%, ʧʨʠʯʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʫʜʘʣʦʩʴ ʨʝʘʣʠʟʦʚʘʪʴ 

ʚʩʝʛʦ ʟʘ ʦʜʠʥ ʰʘʛ. ʅʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʝʤʳʤʠ ʩʣʘʙʦ-

ʩʪʷʤʠ ʦʢʘʟʘʣʠʩʴ ʫʷʟʚʠʤʦʩʪʠ ʚ ʢʦʜʝ ʚʝʙ-ʧʨʠʣʦʞʝ-

ʥʠʡ: ʙʦʣʝ Ĳ ʦʩʥʦʚʥʳʭ ʚʝʢʪʦʨʦʚ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʥʝʜʦʩʪʘʪʢʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʝʙ-ʨʝ-

ʩʫʨʩʦʚ.  

ɺʦʧʨʦʩ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʝʪʝʚʦʛʦ ʧʝʨʠʤʝʪʨʘ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ 

ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʜʦʩʪʫʧʘ ʢ 

ʚʥʫʪʨʝʥʥʠʤ ʨʝʩʫʨʩʘʤ ʩʝʪʠ ʜʣʷ ʥʝʛʦ ʦʪʢʨʳʚʘʶʪʩʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʦʩʣʝʜʫʶʱʠʭ ʘʪʘʢ ʠ 

ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʩʝʤʠ ʩʠʩʪʝʤʘʤʠ 

ʠ ʜʘʥʥʳʤʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨ-

ʩʦʚ ʚ 2016 ʛʦʜʫ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳ-

ʚʦʜʳ: ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʪʠʧʳ ʘʪʘʢ ʨʝʘʣʠʟʦ-

ʚʳʚʘʣʠʩʴ ʚ ʪʨʠ ʰʘʛʘ: ʧʝʨʚʳʡ ʟʘʢʣʶʯʘʣʩʷ ʧʦʜʙʦʨʝ 

ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʚʠʣʝʛʠʡ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʜʣʷ ʜʦʤʝʥʘ Active Directory, ʚʪʦʨʳʤ ʵʪʘʧʦʤ 

ʙʳʣ ʧʝʨʝʭʚʘʪ ʠʣʠ ʧʦʣʫʯʝʥʠʝ ʧʘʨʦʣʷ ʩ ʨʝʩʫʨʩʦʚ ʩʘ-

ʤʦʡ ʩʠʩʪʝʤʳ ʩ ʮʝʣʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʧʨʠʚʠʣʝʛʠʡ ʥʘ ʣʦʢʘʣʴʥʳʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ, ʘ ʪʨʝ-

ʪʴʠʤ ʰʘʛʦʤ ʙʳʣʘ ʟʘʛʨʫʟʢʘ ʥʘ ʤʘʰʠʥʳ ʩʧʝʮʠʘʣʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʝʨʝ-

ʭʚʘʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘ-

ʪʦʨʘ, ʫ ʢʦʪʦʨʦʛʦ ʚ ʙʳʣʘ ʘʢʪʠʚʥʘ ʩʝʩʩʠʷ ʚ ʤʦʤʝʥʪ 

ʘʪʘʢʠ ʫʟʣʘ. 

ɺ 2019 ʛʦʜʫ ʘʥʘʣʠʟ ʩʠʩʪʝʤ ʥʘ ʧʨʝʜʤʝʪ ʟʘʱʠ-

ʱʝʥʥʦʩʪʠ ʠʭ ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʦʚ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʙʳʣ ʧʦʣʫʯʝʥ ʢʦʥ-

ʪʨʦʣʴ ʥʘʜ ʚʩʝʤʠ ʪʝʩʪʠʨʫʝʤʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʩʥʦʚ-

ʥʳʤʠ ʫʷʟʚʠʤʦʩʪʷʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʦʩʫ-

ʱʝʩʪʚʣʷʣʦʩʴ ʨʘʟʚʠʪʠʝ ʘʪʘʢʠ ʷʚʣʷʣʠʩʴ ʥʝʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʧʘʨʦʣʝʡ ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʠʤʝʶʱʠʝ ʥʠʟʢʫʶ ʟʘʱʠʱʝʥʥʦʩʪʴ ʫʯʝʪʥʳʭ 

ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʞʝ ʦʜʥʦʡ ʠʟ ʢʨʠʪʠʯʝ-

ʩʢʠʭ ʫʷʟʚʠʤʦʩʪʝʡ ʦʢʘʟʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʟʘʱʠʪʳ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʝʨʝʭʚʘʪʘ, ʪʘʢ ʢʘʢ 

ʥʠ ʚ ʦʜʥʦʡ ʪʝʩʪʠʨʫʝʤʦʡ ʢʦʤʧʘʥʠʠ ʥʝ ʙʳʣʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʜʘʥʥʳʭ ʮʝʣʝʡ ʇʆ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦ-

ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʫʷʟʚʠʤʳʤʠ ʧʝʨʝʜ ʘʪʘʢʘʤʠ ʟʣʦ-

ʫʤʳʰʣʝʥʥʠʢʘʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʠʷ ʫʩʧʝʰʥʦʡ ʘʪʘʢʠ, ʦʩʥʦʚʳʚʘʶʱʝʡʩʷ ʥʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʟʘʫʨʷʜʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʪ ʧʨʝʩʪʫʧʥʠ-

ʢʦʚ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʷ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʩʬʝʨʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪ 

ʢʦʤʧʘʥʠʡ ʪʨʝʙʫʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ 

ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: ʥʘ ʩʝʪʝʚʦʤ ʫʨʦʚʥʝ 

ʥʫʞʥʦ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʝʨʷʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʩ ʧʦ-

ʤʦʱʴʶ ʤʝʪʦʜʘ ʙʝʣʦʛʦ ʷʱʠʢʘ, ʢʦʪʦʨʳʡ ʘʥʘʣʠʟʠʨʫʝʪ 

ʠʩʭʦʜʥʳʡ ʢʦʜ, ʠ ʧʨʠʤʝʥʷʪʴ ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ, 

ʫʧʨʝʞʜʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ 

ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʠʣʦʞʝʥʠʡ. ɿʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʫʧʨʘʚʣʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʙʳʪʠʡ ʚ ʩʠʩʪʝʤʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, SIEM-

ʩʠʩʪʝʤʳ, ʚʳʷʚʣʷʶʱʠʝ ʯʘʩʪʥʳʝ ʧʦʧʳʪʢʠ ʚʟʣʦʤʘ ʚ 

ʦʙʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʝʪʠ ʠ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ 

ʫʛʨʦʟʳ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ, ʥʦ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʧʨʦʚʝʨʦʢ ʩʝʪʠ ʥʘ 

ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʫʪʝʯʢʠ ʠʣʠ 

ʩʢʨʳʪʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʊʘʢʞʝ 

ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʪʨʝʙʦʚʘ-

ʥʠʷʭ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʚʝʨʢʘ ʬʘʡʣʦʚ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʠ ʙʣʦʢʠʨʫʝʪ ʚʨʝʜʦ-

ʥʦʩʥʦʝ ʇʆ ʥʘ ʥʦʩʠʪʝʣʷʭ 
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ʉʪʨʝʣʢʦʚʘ ʂʩʝʥʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʩʪʫʜʝʥʪʢʘ (ʤʘʛʠʩʪʨʘʪʫʨʘ 1 ʢʫʨʩ) 

ʌɻɹʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ  

ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʌ.ʈʝʰʝʪʥʝʚʘ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ʇʈʆɹʃɽʄʓ ɸʂʊʋɸʃʀɿɸʎʀʀ ʉʍɽʄ ʊɽʇʃʆʉʅɸɹɾɽʅʀʗ  
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PROBLEMS OF ACTUALIZATION OF HEAT SUPPLY SCHEMES  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʚ ʚ ʩʬʝʨʝ ʪʝʧʣʦʩʥʘʙ-

ʞʝʥʠʷ. ʅʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʧʨʠʥʷʪʳ, ʥʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʕʪʠ ʧʨʦʙʣʝʤʳ 

ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳ, ʪʘʢ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʈʦʩʩʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʩʠʩʪʝʤ ʪʝʧ-

ʣʦʩʥʘʙʞʝʥʠʷ.  

Abstract 

The article deals with the main problems of practical application of laws in the field of heat supply. Regula-

tions have been adopted, but there is no quality regulation. These problems are extremely relevant, as the climatic 

conditions of Russia assume a huge importance of heat supply systems., 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, ʩʭʝʤʘ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ, ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ, ʘʢʪʫʘʣʠʟʘʮʠʷ. 

Keywords: heat supply, scheme, energy efficiency, renewable sources, infrastructure, actualization. 

 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ï ʩʪʨʘʥʘ, ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʩʫʨʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʠ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʥʘ ʝʸ ʪʝʨʨʠʪʦʨʠʠ ʜʝʡ-

ʩʪʚʫʶʪ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʝʧʣʦʤ ʤʠʣʣʠ-

ʦʥʳ ʞʠʪʝʣʝʡ. ʅʝʢʦʪʦʨʳʝ ʩʝʚʝʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʪʝʧʣʦʤ ʢʨʫʛʣʳʡ ʛʦʜ, ʠ ʜʣʷ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ï ʚʘʞʥʝʡʰʠʡ ʢʦʤʤʫ-

ʥʘʣʴʥʳʡ ʨʝʩʫʨʩ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʠʩʪʝʤʘʭ ʪʝʧ-

ʣʦʩʥʘʙʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʠʭ ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʘ 

ʦʙʲʝʢʪʠʚʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʪʴʩʷ ʚ ʧʨʝʜʫʩʤʦʪ-

ʨʝʥʥʳʭ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʜʦʢʫʤʝʥ-

ʪʘʭ ï ʩʭʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʩʚʝʜʝʥʠʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʫʙʣʠʢʘʮʠʡ ʥʘ ʪʝʤʫ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʥʦ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ. ʅʘʫʯʥʳʝ ʠʟʜʘʥʠʷ ʧʫʙʣʠʢʫʶʪ ʤʘʪʝʨʠʘʣʳ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʝ. ʅʘʧʨʠʤʝʨ, 

ʄ.ɽ. ʉʪʘʜʦʣʠʥ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʦʪʤʝʪʠʣ ʦʩʦʙʦʝ ʟʥʘ-

ʯʝʥʠʝ ʥʘʨʘʩʪʘʶʱʝʛʦ ʠʟʥʦʩʘ ʦʙʲʝʢʪʦʚ ʢʦʤʤʫʥʘʣʴ-

ʥʦʡ ʩʬʝʨʳ ʧʨʠ ʦʩʪʨʦʤ ʜʝʬʠʮʠʪʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʨʝʩʫʨʩʦʩʥʘʙʞʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ [6, c.78-

83]. ɸʚʪʦʨ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʣ ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʪʘʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɻʨʫʧʧʘ ʘʚʪʦ-

ʨʦʚ ʨʘʩʩʤʦʪʨʝʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʦʟʦʙ-

ʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ) [4, c.963-

971]. ɸʚʪʦʨʳ ʩʪʘʪʴʠ ʘʥʘʣʠʟʠʨʫʶʪ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠ-

ʪʠʷ ɺʀʕ ʚ ʤʠʨʦʚʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ, ʜʘʶʪ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʨʦʩʩʠʡʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

ʆʥʠ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ɺʀʕ ʧʦ ʩʚʦʠʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʙʣʠʟʠʣʠʩʴ ʢ ʪʨʘʜʠ-

ʮʠʦʥʥʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʝ, ʘ ʢʦʨʨʝʢʪʥʘʷ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ɺʀʕ ï 

ʘʢʪʫʘʣʴʥʘʷ ʥʘʫʯʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʚ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʝʢ-

ʪʦʨʳ ɺʀʕ ʚ ʵʥʝʨʛʝʪʠʢʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʚʳʜʝʣʷʶʪ ʵʪʦʪ ʘʩʧʝʢʪ ʢʘʢ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ 

ʪʝʥʜʝʥʮʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. 

ʕʪʫ ʤʳʩʣʴ ʧʨʦʜʦʣʞʠʣʠ ʚ ʩʚʦʝʡ ʧʫʙʣʠʢʘʮʠʠ ʘʚ-

ʪʦʨʳ, ʦʧʠʩʳʚʘʷ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʧʨʠʤʝʨʳ ʫʩʧʝʰ-

ʥʳʭ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ [2, c.60-73]. 

ɸʚʪʦʨʳ ʩʦʙʨʘʣʠ ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʨʷʜʘ ʧʨʦʝʢʪʦʚ, ʥʘ 

ʦʩʥʦʚʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʦʠʩʪʦʯʥʠʢʦʚ ʚ ʥʝ-

ʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ ʦʙʲʝʢʪʘʭ: ʯʘʩʪʥʳʭ ʢʦʪʪʝʜʞʘʭ, 

ʰʢʦʣʘʭ ʠ ʤʠʥʠ-ʦʪʝʣʷʭ, ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘ-

ʥʠʷʭ ʚ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ. ʆʧʠʩʘʥʥʳʝ 

ʧʨʦʝʢʪʳ ʷʚʣʷʶʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʷʭ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʙʣʝʤ ʚ ʤʘʣʳʭ ʧʦʩʝʣʝʥʠʷʭ. ʄʦʞʥʦ 

ʛʦʚʦʨʠʪʴ, ʯʪʦ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʀʕ ʚ ʩʠ-

ʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʘʢʪʠʯʝ-

ʩʢʠʝ ʘʩʧʝʢʪʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, 

ʥʘʧʨʠʤʝʨ, ɼ.ʀ. ʇʦʜʦʣʴʩʢʠʡ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ [3, c.28-

33] ʩʪʨʦʠʪ ʧʨʦʛʥʦʟʳ ʥʘ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ ʨʘʟʨʘ-

ʙʘʪʳʚʘʝʪ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʙ-

ʣʘʩʪʠ. 

ɺ ʘʧʨʝʣʝ 2016 ʛʦʜʘ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ ʧʨʦʰʣʦ 

ʰʝʩʪʥʘʜʮʘʪʦʝ ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʵʥʝʨʛʦ-

ʩʙʝʨʝʞʝʥʠʶ, ʤʘʪʝʨʠʘʣʳ ʢʦʪʦʨʦʛʦ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ 

ʩʙʦʨʥʠʢʘ ʜʦʢʣʘʜʦʚ ʠ ʩʪʘʪʝʡ [7]. ɺ ʩʙʦʨʥʠʢ ʚʦʰʣʠ 

ʧʫʙʣʠʢʘʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʫʘʣʠ-

ʟʘʮʠʠ ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʇʫʟʘʢʦʚ ɺ.ʉ., ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝ-
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ʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ, ʆʆʆ çʕʥʩʠʩ ʊʝʭʥʦʣʦʛʠʠè ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ 

[5, c.51-53] ʦʪʤʝʪʠʣ ʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʘʢʪʫʘʣʠ-

ʟʘʮʠʠ ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ.  

ʉʭʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ï ʜʦʢʫʤʝʥʪ, ʩʦʜʝʨʞʘ-

ʱʠʡ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜ-

ʩʢʠʭ ʦʢʨʫʛʦʚ ʠ ʧʦʩʝʣʝʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ 

ʪʘʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʫʞʜʘʝʪʩʷ ʚʦ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʘʢʪʫʘʣʠʟʘʮʠʠ. ʉʭʝʤʘ ʪʝʧ-

ʣʦʩʥʘʙʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʠ-

ʩʪʝʤʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʨʫʛʠʭ ʩʬʝʨʘʭ. ʎʝʣʴʶ 

ʨʘʟʨʘʙʦʪʢʠ ʩʭʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠ-

ʩʪʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʥʝʩʦʤʥʝʥʥʦ, ʩʭʝʤʘ ʪʝʧ-

ʣʦʩʥʘʙʞʝʥʠʷ ʜʦʣʞʥʘ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʦʜ-

ʩʢʦʛʦ ʦʢʨʫʛʘ, ʧʦʩʝʣʝʥʠʷ. 

ʕʢʩʧʝʨʪʘʤʠ ʢʦʤʠʩʩʠʠ ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ ʦʪ-

ʤʝʯʘʝʪʩʷ, ʯʪʦ ʘʢʪʫʘʣʠʟʘʮʠʷ ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ï 

ʵʪʦ ʩʣʦʞʥʳʡ, ʪʨʫʜʦʟʘʪʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʧʦʩʪʘʚʠ-

ʤʳʡ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʩʭʝʤʳ ʪʝʧʣʦ-

ʩʥʘʙʞʝʥʠʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʫʶ ʦʩʥʦʚʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʭʝʤ ʪʝʧʣʦʩʥʘʙ-

ʞʝʥʠʷ. ʊʘʢ, ʦʩʥʦʚʫ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʦ-

ʩʪʘʚʠʣ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 190 çʆ ʪʝʧʣʦʩʥʘʙʞʝ-

ʥʠʠè [1]. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʘʢʪʫ, ʨʘʟ-

ʚʠʪʠʝ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʩʝʣʝʥʠʡ, 

ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʭʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠ ʫʪʚʝʨ-

ʞʜʘʝʤʦʡ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʦʩʝ-

ʣʝʥʠʡ, ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ, ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʚʣʘʩʪʠ ʛʦʨʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʝʜʠʥʦʡ 

ʪʝʧʣʦʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʯʘʩʪʠ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʦʪʥʦʩʷʱʝʡʩʷ ʢ ʟʦʥʝ ʝʸ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʠʣʠ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩ ʫʯʘ-

ʩʪʠʝʤ ʝʜʠʥʦʡ ʪʝʧʣʦʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʝʜʠ-

ʥʳʭ ʪʝʧʣʦʩʥʘʙʞʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ). ɿʘʢʦʥʦʜʘ-

ʪʝʣʴ ʟʘʢʨʝʧʠʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʞʝʛʦʜʥʦʡ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʭʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʪʘʪʴʝʡ 23 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʪʠʣʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥ-

ʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʢʘʢ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙ-

ʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʩʝʣʝʥʠʷ, ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ, ʪʘʢ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʩʫʙʲʝʢ-

ʪʦʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ. 

ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʙʲʝʤʝ ʧʨʠ-

ʥʷʪʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʪʫ 

ʠʣʠ ʠʥʫʶ ʩʬʝʨʫ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ɺ ʮʝʣʦʤ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 

27 ʠʶʣʷ 2010 ʛ. N 190-ʌɿ çʆ ʪʝʧʣʦʩʥʘʙʞʝʥʠʠè ʟʘ 

ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2018 ʛʦʜʳ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʦʢʦʣʦ 

11000 ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʩʝʣʝʥʠʡ ʠ ʛʦʨʦʜʩʢʠʭ 

ʦʢʨʫʛʦʚ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʭʝʤʘʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠ ʢ ʧʦ-

ʨʷʜʢʫ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʵʪʠʭ ʩʭʝʤ ʦʧʨʝʜʝ-

ʣʝʥʳ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 22 ʬʝʚʨʘʣʷ 

2012 ʛ. N 154 çʆ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʩʭʝʤʘʤ ʪʝʧʣʦʩʥʘʙ-

ʞʝʥʠʷ, ʧʦʨʷʜʢʫ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷè.  

ʉ 01.08.2018 ʚʩʪʫʧʠʣʦ ʚ ʩʠʣʫ ʧʦʩʪʘʥʦʚʣʝʥʠʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

03.04.2018 ˉ 405 çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʢʦʪʦ-

ʨʳʝ ʘʢʪʳ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʕʪʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʫʪʦʯʥʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ ʨʘʟʜʝʣʦʚ 
ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ; 

- ʦʙʥʦʚʣʝʥ ʧʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʢʪʫʘʣʠʟʘ-
ʮʠʠ ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ; 

- ʦʧʨʝʜʝʣʝʥʳ ʩʣʫʯʘʠ, ʚ ʢʦʪʦʨʳʭ ʩʭʝʤʘ ʪʝʧ-
ʣʦʩʥʘʙʞʝʥʠʷ ʥʝ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ, ʘ ʨʘʟʨʘʙʘʪʳʚʘ-

ʝʪʩʷ ʟʘʥʦʚʦ. 

ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʭʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʥʝ ʩʪʘʪʠʯʥʳʡ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʦʩʪʘ-

ʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʳʤ ʠ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʝ-

ʘʣʴʥʳʤ ʪʝʤʧʘʤ ʨʘʟʚʠʪʠʷ ʧʦʩʝʣʝʥʠʷ ʠʣʠ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ, ʜʣʷ ʯʝʛʦ ʠ ʪʨʝʙʫʝʪʩʷ ʝʞʝʛʦʜʥʘʷ ʘʢʪʫʘʣʠʟʘ-

ʮʠʷ ʩ ʫʯʝʪʦʤ ʜʝʡʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʜ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʦʙʦʟʥʘʯʠʣʘʩʴ ʧʨʦʙʣʝʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣ-

ʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʭʝʤ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶ-

ʱʠʤʠ ʥʦʨʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʦ-

ʚʳʭ ʩʭʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠ-

ʪʳʚʘʪʴ ʧʨʦʙʣʝʤʳ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʭʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʦʪʤʝʯʘʝʤʳʝ ʨʘʥʝʝ ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʤʘʣʳʭ ʧʦʩʝʣʝʥʠʡ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʤʝʥʝʝ 

10 ʪʳʩʷʯ ʯʝʣʦʚʝʢ: 

1 ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʫʪʚʝʨʞʜʝʥʥʳʝ ʩʭʝʤʳ ʪʝʧ-

ʣʦʩʥʘʙʞʝʥʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʝʟ ʫʯʝʪʘ ʪʨʝʙʦʚʘ-

ʥʠʡ ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 22 ʬʝʚ-

ʨʘʣʷ 2012 ʛ. N 154 çʆ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʩʭʝʤʘʤ ʪʝʧʣʦ-

ʩʥʘʙʞʝʥʠʷ, ʧʦʨʷʜʢʫ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷè 

ʠ ʥʝ ʧʨʦʭʦʜʠʣʠ ʘʢʪʫʘʣʠʟʘʮʠʶ ʩ ʤʦʤʝʥʪʘ ʠʭ ʨʘʟʨʘ-

ʙʦʪʢʠ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ 

ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʦʣʦʞʝʥʠʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚʘʨʠʘʥ-

ʪʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʧʦ-

ʩʝʣʝʥʠʠ. 

2 ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʚ ʧʝʨʠʦʜ ʧʝʨʚʠʯʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʠʥʩʪʚʘ ʩʭʝʤ ʪʨʝʙʦʚʘʥʠʷʤ (ʇʦʩʪʘ-

ʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 22.02.2012 N 154 çʆ 

ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʩʭʝʤʘʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʧʦʨʷʜʢʫ ʠʭ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷè. (ʨʝʜ. ʦʪ 12.07.2016)) 

çʆ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʩʭʝʤʘʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʧʦʨʷʜʢʫ 

ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷè, ʩʭʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝ-

ʥʠʷ ʜʦʣʞʥʘ ʙʳʣʘ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʩʨʦʢ ʥʝ ʤʝʥʝʝ 

15 ʣʝʪ. ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʩʭʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʜʝʡʩʪʚʫʶʱʘʷ ʜʦ ʤʦʤʝʥʪʘ 

ʫʪʚʝʨʞʜʝʥʠʷ ʨʝʜʘʢʮʠʷ ʩʭʝʤʳ ʫʪʨʘʯʠʚʘʝʪ ʩʠʣʫ. ʇʦ-

ʵʪʦʤʫ ʧʨʠ ʝʞʝʛʦʜʥʦʡ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʣʝʜʦʚʘʣʦ 

ʩʜʚʠʛʘʪʴ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʥʘ ʦʜʠʥ ʛʦʜ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʥʘʯʘʣʴʥʘʷ ʨʝʜʘʢʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʥʘ 2012-

2027 ʛʦʜʳ, ʪʦ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥ-

ʥʦʡ ʨʝʜʘʢʮʠʠ ʜʦʣʞʝʥ ʙʳʣ ʩʦʩʪʘʚʣʷʪʴ 2013-2028 

ʛʦʜ. ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʘʢʪʫʘʣʠʟʘʮʠʷ 

ʩʭʝʤ ʧʨʦʠʩʭʦʜʠʣʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠ-

ʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʩʭʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʜʦʣʞʥʳ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʦ ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʨʷʜʢʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ, 

ʘ ʧʨʠ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʩʨʦʢ ʥʝ ʤʝʥʝʝ 10 ʣʝʪ. 

3. ɽʞʝʛʦʜʥʘʷ ʘʢʪʫʘʣʠʟʘʮʠʷ ʩʭʝʤʳ ʪʝʧʣʦʩʥʘʙ-

ʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥ-

ʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʪʝʧʣʦʩʥʘʙʞʘʶʱʠʭ ʠʣʠ 

ʪʝʧʣʦʩʝʪʝʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʅʘ ʧʨʘʢʪʠʢʝ ʟʘʯʘʩʪʫʶ ʚ 

ʩʭʝʤʫ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʙʝʟ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 
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ʟʘʢʣʘʜʳʚʘʣʘʩʴ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʪʝʧʣʦ-

ʩʥʘʙʞʘʶʱʝʡ ʠʣʠ ʪʝʧʣʦʩʝʪʝʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʩʭʝʤʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʪʘʥʦʚʠʣʘʩʴ ʨʘʩ-

ʰʠʨʝʥʥʳʤ ʚʘʨʠʘʥʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ. ʄʝʨʦʧʨʠʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʩʣʝʜʦʚʘʪʴ ʠʟ ʧʨʝʜʣʦʞʝʥʠʡ 

ʩʭʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʨʝʢʦʥ-

ʩʪʨʫʢʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʪʝʧʣʦʚʳʭ 

ʩʝʪʝʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʥʠʭ, ʘ ʪʘʢʞʝ ʠʟ ʦʮʝʥʢʠ (ʨʘʩ-

ʯʝʪʘ) ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙ-

ʞʝʥʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ:  

ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʦʨʛʘʥʘʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ʧʨʦʚʝʩʪʠ ʨʘʟʲʷʩʥʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩ ʦʨʛʘ-

ʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ ʧʦ ʚʦʧʨʦʩʫ ʠʟʤʝʥʝ-

ʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʧʣʦ-

ʩʥʘʙʞʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʭʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ;  

ʦʨʛʘʥʘʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʪʠʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʥʝʝ ʥʝ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʩʭʝʤʳ, ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʜʫʨʫ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʧʨʠʚʝ-

ʩʪʠ ʩʭʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʭʝʤʳ ʪʝʧʣʦ-

ʩʥʘʙʞʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʝʝʩʪʨ ʠʟ-

ʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʥʝʩʝʥʳ ʚ ʜʝʡʩʪʚʫʶʱʫʶ 

ʨʝʜʘʢʮʠʶ ʩʭʝʤʳ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʠʪʴ ʘʥʘʣʠʟ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠ-

ʪʠʶ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʘ ʧʝʨʠʦʜ, ʧʨʝʜʰʝ-

ʩʪʚʫʶʱʠʡ ʛʦʜʫ ʘʢʪʫʘʣʠʟʘʮʠʠ.  
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THE ROLE OF INFORMATION TECHNOLOGY IN MODERN SOCIETY  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʥʦ ʠʟʤʝʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʧʦʤʦʱʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʋʢʘʟʘʥʦ, ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʦʚʣʠʷʣʠ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʙʱʝʩʪʚʘ ʩ ʨʘʟʣʠʯʥʳ ʩʪʦ-

ʨʦʥ, ʘ ʪʘʢ ʞʝ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʘʟʚʠʪʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʙʣʘʛʦʩʦʩʪʦʷ-

ʥʠʷ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚ ʚ ʮʝʣʦʤ. 

Abstract 

The article discusses in detail the change in states at present with the help of information technology. It is 

indicated that information resources should reflect the prospects for the development of society as a whole for the 

further welfare of society and states. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ, ʠʥʪʝʨʥʝʪ, ʠʥʬʦʨʤʘʮʠʷ, ʚʥʝʰʥʠʡ ʨʳʥʦʢ. 

Key words: information technology, society development, information resources, infrastructure, Internet, in-

formation, foreign market. 

 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝ-

ʩʫʨʩʦʚ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʙʳʣʘ, ʝʩʪʴ ʠ ʙʫʜʝʪ ʠʥ-

ʬʦʨʤʘʮʠʷ. ʊʘʢ ʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʧʝʭ ʚ ʦʙ-

ʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʩʦʧʫʪ-

ʩʪʚʫʝʪ ʪʝʤ, ʯʪʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʠʣʦʞʝ-

ʥʠʷ (ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ). ʄʥʦʞʝʩʪʚʦ ʧʨʠʣʦ-

ʞʝʥʠʡ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʧʨʠʢʣʘʜʥʳʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʟʘʜʘʯʠ ʥʫʞʜʘʶʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʢʣʘʩʩʘ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ, ʫʧʨʘʚʣʷʶ-

ʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ 

ʥʦʩʠʪʝʣʠ ʚʭʦʜʷʪ ʚ ʥʦʚʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ï 

ʘʢʪʠʚʥʦʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʦʙʱʝʜʦ-

ʩʪʫʧʥʳʤʠ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʩʪʦʨʘʭ ʢʦʤ-

ʧʴʪʁʝʨʥʳʭ ʩʝʪʝʡ. ʀʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʜʦ-

ʩʪʫʧʥʦʡ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦʤʧʴ-

ʶʪʝʨʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʨʘʙʦʪʢʠ, ʩʪʘʥʦʚʠʪʩʷ 

ʩʘʤʳʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙ-

ʱʝʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʙʘʟʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʥʜʫʩʪʨʠʷ ʟʘʜ ʜʘʥʥʳʭ, ʨʘʟʣʠʯ-

ʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʛʨʘʤʤ ʩʠ-

ʩʪʝʤʳ ʬʦʨʤʠʨʫʝʪ ʜʠʥʘʤʠʯʥʳʡ ʨʳʥʦʢ, ʢʦʪʦʨʳʡ 

ʩʦʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʰʠʨʦʢʠʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʴ, ʥʘʫʢʫ, ʢʫʣʴʪʫʨʫ. ɺʣʦʞʝʥʠʷ ʚ ʨʘʟʚʠ-

ʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʩ-

ʫʜʘʨʩʪʚʘʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜ ʧʨʝʚʳʩʠʣʠ ʚʣʦʞʝʥʠʷ ʚ 

ʨʘʟʚʠʪʠʝ ʵʥʝʨʛʝʪʠʢʠ, ʦʜʥʘʢʦ ʵʪʦ ʦʢʫʧʘʝʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʙʳʩʪʨʝʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ 

ʫʩʣʦʞʥʠʣʦ ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʫ, ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʣʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝ-

ʩʫʨʩʦʤ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ, ʭʨʘʥʠʪʴ, ʠʟʤʝʥʷʪʴ ʠ ʦʙʝʩ-

ʧʝʯʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ, ʪʝʤ ʩʘʤʳʤ ʦʥʠ ʩʪʘʣʠ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ 

ʦʙʱʝʩʪʚʘ ʠ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘʜ 

ʚʩʝʤʠ ʩʬʝʨʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʥ-

ʬʦʨʤʘʪʠʟʘʮʠʷ ʥʘʙʠʨʘʝʪ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, 

ʩʪʘʥʦʚʷʩʴ ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʫʩʧʝʰʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʢʘʢ ʚʥʫʪʨʠ, ʪʘʢ ʠ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ. ʄʠʨʦʚʦʝ ʩʦ-

ʦʙʱʝʩʪʚʦ ʦʩʦʟʥʘʝʪ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʝʝ ʭʨʘ-

ʥʝʥʠʷ ʠ ʦʪʧʨʘʚʣʝʥʠʷ ʚ ʦʙʱʠʡ ʜʦʩʪʫʧ. ɻʣʘʚʥʦʝ ʤʝ-

ʩʪʦ ʩʨʝʜʠ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʥʠʤʘʶʪ ʩʝʪʝʚʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʀʥʪʝʨʥʝʪ ʩʦʝʜʠʥʷʝʪ ʚ 

ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʡ, ʤʠʣʣʠʦʥʳ ʢʦʤʧʴ-

ʶʪʝʨʦʚ ʠ, ʚ ʪʳʩʷʯʠ ʨʘʟ ʙʦʣʴʰʝ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʏʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ, ʥʘʙʠ-

ʨʘʷ ʩʪʨʝʤʠʪʝʣʴʥʫʶ ʩʢʦʨʦʩʪʴ. ʀʥʪʝʨʥʝʪ ʜʘʝʪ ʜʦʩʪʫʧ 

ʢ ʚʩʝʤ ʚʠʜʘʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʣʶʙʦʡ ʪʝʤʘʪʠʢʝ. ʆʜ-

ʥʘʢʦ, ʙʫʜʫʯʠ ʥʘ ʤʝʩʪʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʧʨʠʤʝʨ, ʩʧʝ-

ʮʠʘʣʠʩʪʘ ʢʘʢʦʡ ï ʣʠʙʦ ʦʙʣʘʩʪʠ, ʠʥʪʝʨʥʝʪ ï ʪʝʭʥʦ-

ʣʦʛʠʷ ʥʝʜʦʩʪʘʪʦʯʥʘ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʦʚʝʡʰʠʭ 

ʩʨʝʜʩʪʚ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʨʘʟʮʘʤ. ɺ ʪʘʢʠʭ 



ζColloquium - journal Ȼ#2 7(51),2019 / TECHNICAL SCIENCE 125 

ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʜʦʙʥʦʝ ʚʚʝʜʝʥʠʷ ʧʦ-

ʠʩʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʚʝʯʘʶʱʠʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʟʘʧʨʦʩʘʤ ʣʠʮ, ʢʦʪʦʨʳʝ ʧʨʠʥʠ-

ʤʘʶʪ ʨʝʰʝʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟ-

ʚʠʪʳ ʩʠʩʪʝʤʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ. ʇʦʵʪʦʤʫ ʥʝ ʦʪ-

ʢʨʳʪʳ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʨʝʩʩʘ, ʩʣʝ-

ʜʫʝʪ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʠ ʦʩʪʘʥʦʚʠʪʴ ʥʘ ʧʦʜʜʝʨʞʢʝ 

ʠ ʨʘʟʚʠʪʠʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨ-

ʥʫʶ ʩʝʪ ʢʦ ʚʩʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʥʝʪ - ʪʝʭʥʦʣʦʛʠʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ. 

1.   ɻʨʠʰʠʥ, ɺ.ʅ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʋʯʝʙʥʠʢ / 

ɺ.ʅ. ɻʨʠʰʠʥ, ɽ.ɽ. ʇʘʥʬʠʣʦʚʘ. - ʄ.: ʀɼ ʌʆʈʋʄ, 

ʅʀʎ ʀʅʌʈɸ-ʄ, 2013. - 416 c. 

2.   ɼʝʤʠʥ, ɸ. ʖ. ʀʥʬʦʨʤʘʪʠʢʘ. ʃʘʙʦʨʘʪʦʨ-
ʥʳʡ ʧʨʘʢʪʠʢʫʤ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ / ɸ. ʖ. ɼʝʤʠʥ, ɺ. ɸ. 

ɼʦʨʦʬʝʝʚ. ð ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2019. 

ð 133 ʩ.  

3.   ɿʠʤʠʥ, ɺ. ʇ. ʀʥʬʦʨʤʘʪʠʢʘ. ʃʘʙʦʨʘʪʦʨʥʳʡ 
ʧʨʘʢʪʠʢʫʤ ʚ 2 ʯ. ʏʘʩʪʴ 1: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʨʝʜ-

ʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ / ɺ. ʇ. ɿʠʤʠʥ. 

ð 2-ʝ ʠʟʜ., ʠʩʧʨ. ʠ ʜʦʧ. ð ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ 

ʖʨʘʡʪ, 2019. ð 126 ʩ.  

4.   ʂʝʜʨʦʚʘ ɻ. ɽ.ʀʥʬʦʨʤʘʪʠʢʘ ʜʣʷ ʛʫʤʘʥʠʪʘ-

ʨʠʝʚ: ʫʯʝʙʥʠʢ ʠ ʧʨʘʢʪʠʢʫʤ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ / ɻ. ɽ. ʂʝʜʨʦʚʘ [ʠ ʜʨ.] ; ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ɻ. ɽ. ʂʝʜʨʦʚʦʡ. ð ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ 

ʖʨʘʡʪ, 2019. ð 439 ʩ.  

5.   ʅʦʚʦʞʠʣʦʚ, ʆ. ʇ. ʀʥʬʦʨʤʘʪʠʢʘ ʚ 2 ʯ. 
ʏʘʩʪʴ 1: ʫʯʝʙʥʠʢ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ / ʆ. ʇ. ʅʦʚʦʞʠʣʦʚ. ð 3-ʝ ʠʟʜ., ʧʝʨʝ-

ʨʘʙ. ʠ ʜʦʧ. ð ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2019. 

ð 320 ʩ. 

6.   ʇʝʪʨʦʚ, ʇ.ʂ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʝ: ʋʯʝʙʥʠʢ ʜʣʷ ʩʪʫ-

ʜʝʥʪʦʚ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ / ʇ.ʂ. ʇʝʪʨʦʚ. - ʄ.: ʀʎ ɸʢʘʜʝʤʠʷ, 

2013. - 288 c. 

 

ʏʦʨʙʘ ʗ.ʖ., 

ʊʢʘʯʝʥʢʦ ɸ.ʉ., 

ɼʝʨʢʘʯ ʂ.ɽ. 

ʂʫʙʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʊ.ʊʨʫʙʠʣʠʥʘ 

ʂʨʘʩʥʦʜʘʨ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ SMART ʊɽʍʅʆʃʆɻʀʁ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʇʈʆʎɽʉʉɸʍ ɼɺɸɼʎɸʊʔ 

ʇɽʈɺʆɻʆ ɺɽʂɸ 

 

Chorba Y.Yu., 

Tkachenko A.S., 

Derkach K.E. 

Kuban State Agrarian University named after I.T.Trubilin 

Krasnodar 

 

THE USE OF SMART TECHNOLOGIES IN THE EDUCATIONAL PROCESSES OF THE TWENTY -

FIRST CENTURY  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪ ʥʳʥʝʰʥʝʝ ʩʦʩʪʦʷʥʠʝ ʦʙʱʝʩʪʚʘ ʠ ʝʛʦ ʨʘʟʚʠʪʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʚʝʢʝ. ʈʘʩ-

ʢʨʳʪʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ SMART ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʚʳʜʝʣʝʥʳ ʛʣʘʚʥʳʝ ʮʝʣʠ 

ʜʘʥʥʦʛʦ ʩʦʙʳʪʠʷ. ʊʘʢ ʞʝ ʨʘʟʦʙʨʘʥʦ ʚʣʠʷʥʠʝ ʮʠʬʨʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʱʝʩʪʚʦ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝ-

ʞʜʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʦʤ. 

Abstract 

The article discusses in detail the change in states at present with the help of information technology. It is 

indicated that information resources should reflect the prospects for the development of society as a whole for the 

further welfare of society and states. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ, SMART ʪʝʭʥʦʣʦʛʠʠ, ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʠʥʪʝʨʥʝʪ, ʠʥʬʦʨʤʘʮʠʷ. 

Key words: information technology, social development, SMART technology, educational resources, Internet, 

information. 

 

ɺ ʥʘʰʠ ʜʥʠ ʚʝʩʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʣʶʜʝʡ ʧʝ-

ʨʝʭʦʜʠʪ ʠʟ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʫʜʠʪʦʨʠʠ ʚ ʩʬʝʨʫ ʚʠʨʪʫ-

ʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʝ ʢʘʢ: 

ʮʠʬʨʦʚʦʡ ʚʝʢ ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ-

ʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʝʝ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ, ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʩʪʘʣʦ ʙʦʣʝʝ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʮʠʬʨʦʚʦʡ 

ʩʬʝʨʦʡ, ʦʙʫʯʘʶʱʠʝʩʷ ʪʝʧʝʨʴ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘ-

ʮʠʶ ʥʝ ʪʦʣʴʢʦ ʧʘʩʩʠʚʥʦ, ʥʦ ʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʵʪʦʛʦ 

ʚʩʝ ʨʝʩʫʨʩʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʥʘʫʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʡʯʘʩ 




