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EXPERT EVALUATION OF HOME BUILDING TECHNOLOGIES  

 

ɸʥʥʦʪʘʮʠʷ 
ʇʨʠ ʦʮʝʥʢʝ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʦʮʝʥʠʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦ-

ʩʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʟʘʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ, ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʚʦʣʶʮʠʠ ʨʘʟʚʠʪʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʷʝʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ ʠ 

ʩʧʦʩʦʙʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

Abstract 

In evaluating technologies of various building systems, the architectural, strength and economic character-

istics of building systems with various technologies were assessed by expert survey of specialists on a pre-

designed questionnaire. The analysis of the evolution of the development of building technologies with regard to 

the building materials used, means of mechanization and methods of construction. 

 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ, ʢʨʫʧʥʦʧʘʥʝʣʴʥʦʝ ʜʦʤʦ-

ʩʪʨʦʝʥʠʝ, ʤʦʥʦʣʠʪʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ, ʢʠʨʧʠʯʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ, ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʤʦʩʪʨʦʝʥʠʷ  

Key words: housing construction, building erection technology, large-panel housing construction, mono-

lithic housing construction, brick housing construction, prefabricated monolithic construction, area of applica-

tion of housing construction technology. 

 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʦʚ ʠ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʞʠʣʠʱʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʦʡ ʩʪʨʦʠʪʝʣʴ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʧʦʩʪʫʧʣʝʥʠʝʤ ʥʘ ʩʪʨʦʠ-

ʪʝʣʴʥʳʡ ʨʳʥʦʢ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʢʠʨʧʠʯʥʦʛʦ, ʧʘʥʝʣʴʥʦʛʦ, ʤʦʥʦʣʠʪʥʦʛʦ ʠ ʩʙʦʨʥʦ-

ʤʦʥʦʣʠʪʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦ-

ʚʠʷʭ ʛʦʨʦʜʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʜʧʦ-

ʩʳʣʢʠ, ʩʚʷʟʘʥʥʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʤʝʩʪʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤ ʩʣʦʞʠʚʰʝʡʩʷ 

ʟʘʩʪʨʦʡʢʦʡ, ʥʘʣʠʯʠʝʤ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʤʦʱʥʦʩʪʷʤʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʨʘʟʚʠʪʠʶ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ, ʦʪʤʝʪʠʤ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʨʦʩʪ 

ʤʝʭʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʘʰʝʥʥʳʭ 

ʢʨʘʥʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʶʱʠʭ ʚʥʫʪʨʠʧʦʩʪʨʦʝʯ-

ʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʟʘʪʨʘʪʳ. ʇʦ ʤʝʨʝ ʚʥʝʜʨʝʥʠʷ 

ʙʘʰʝʥʥʳʭ ʢʨʘʥʦʚ ʧʨʦʠʩʭʦʜʠʣ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝ-

ʭʦʜ ʢ ʟʘʤʝʱʝʥʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘ-

ʥʠʷ, ʚʦʟʚʦʜʠʤʳʭ ʠʟ ʢʠʨʧʠʯʘ ʠʣʠ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝ-

ʪʦʥʘ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʤʠ ʚʥʝ ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. ɺʥʝʜʨʝʥʠʝ ʩʙʦʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʨʘ-

ʥʦʚ ʧʨʦʠʟʦʰʣʦ ʧʦ ʧʨʠʤʝʨʫ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʝʢʮʠʦʥʥʳʭ ʩʙʦʨʥʳʭ ʤʥʦʛʦ-

ʢʚʘʨʪʠʨʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʚʳʧʫʩʢʘʝʤʳʭ ʚ 

ʚʠʜʝ ʩʝʨʠʡʥʳʭ ʢʦʤʧʣʝʢʪʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ 

ʪʠʧʦʚʦʡ ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʥʦʚʳʭ ʞʠʣʳʭ 

ʨʘʡʦʥʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʦʚ [1].  

ɺ ʥʘʯʘʣʝ 1970-ʭ ʛʦʜʦʚ ʜʦʤʦʩʪʨʦʠʪʝʣʴʥʳʝ 

ʢʦʤʙʠʥʘʪʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʝʢʪʥʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ 

ʧʨʠʩʪʫʧʘʶʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʦʙʲ-

ʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʧʘʥʝʣʴʥʳʭ ʟʜʘʥʠʡ. 

ʊʨʫʜʦʝʤʢʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʢʨʠʪʝʨʠʡ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [2] 
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 ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ ʢʨʫʧʥʦʧʘʥʝʣʴʥʦʛʦ 

ʞʠʣʦʛʦ ʜʦʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʜʦʩʪʘʚʢʘ 

ʟʘʚʦʜʩʢʠʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʤʧʣʝʢ-

ʪʘ ʞʠʣʦʛʦ ʜʦʤʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʩ ʧʦ-

ʩʣʝʜʫʶʱʝʡ ʧʦʜʘʯʝʡ ʤʦʥʪʘʞʥʳʤ ʢʨʘʥʦʤ ʢ ʤʝʩʪʫ 

ʫʩʪʘʥʦʚʢʠ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʥʘʯʘʣʝ ʧʘʥʝʣʝʡ 

ʩʪʝʥ ʧʦʪʦʤ ʧʘʥʝʣʝʡ ʤʝʞʜʫʵʪʘʞʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ, 

ʚʨʝʤʝʥʥʦʝ ʢʨʝʧʣʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʵʣʝʢʪʨʦʩʚʘʨʢʘ ʟʘʢʣʘʜʥʳʭ ʜʝʪʘʣʝʡ ʠ ʙʝʪʦʥʠʨʦʚʘʥʠʝ 

ʩʪʳʢʦʚ. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʘ ʚ ʫʟʣʘʭ ʩʙʦʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʩʪʫʧʘʶʪ ʢ ʤʦʥʪʘʞʫ ʦʯʝʨʝʜʥʦʛʦ 

ʵʪʘʞʘ. ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʥʦʛʦ ʜʦʤʦʩʪʨʦ-

ʝʥʠʷ ʫʤʝʥʴʰʠʣʦ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲ-

ʝʢʪʦʚ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʢʘʤʝʥʥʳʤʠ ʠ ʙʝʪʦʥʥʳʤʠ ʨʘʙʦʪʘʤʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʥʳʝ ʥʘʨʫʞʥʳʝ 

ʩʪʝʥʦʚʳʝ ʧʘʥʝʣʠ ʟʘʤʝʥʝʥʳ ʪʨʝʭʩʣʦʡʥʳʤʠ, ʩʦʩʪʦ-

ʷʱʠʤʠ ʠʟ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʙʝʪʦʥʥʳʭ ʩʣʦ-

ʝʚ, ʟʘʢʣʶʯʘʶʱʠʭ ʚ ʩʝʨʝʜʠʥʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ 

ʩʣʦʡ. 

 ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʨʫʞʥʳʭ ʩʪʝʥʦ-

ʚʳʭ ʧʘʥʝʣʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʠʤʧʦʨʪʥʦʤ ʦʙʦʨʫ-

ʜʦʚʘʥʠʠ, ʟʘʧʫʱʝʥʥʦʤ ʚ ʜʝʡʩʪʚʠʝ ʚ 2012 ʛʦʜʫ, 

ʠʤʝʶʪ ʪʨʝʭʩʣʦʡʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ 

ʩʪʳʢ ʩ ʛʠʙʢʠʤʠ ʩʪʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ [3, 4] (ʨʠʩ.1) 

 
ʈʠʩ. 1. ɺʝʨʪʠʢʘʣʴʥʳʡ ʩʪʳʢ ʩʦʝʜʠʥʝʥʠʷ ʥʘʨʫʞʥʳʭ ʧʘʥʝʣʝʡ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʦʚʦʡ ʧʘʥʝʣʴʶ. 

 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʨʳʥʢʝ ʠʤ-

ʧʦʨʪʥʦʡ ʢʨʫʧʥʦ-ʱʠʪʦʚʦʡ ʦʧʘʣʫʙʢʠ ʩ ʧʘʣʫʙʦʡ ʠʟ 

ʚʦʜʦʩʪʦʡʢʦʡ ʬʘʥʝʨʳ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʤʝʪʘʣʣʠʯʝ-

ʩʢʦʤ ʢʘʨʢʘʩʝ, ʚ 1990-ʝ ʛʦʜʳ ʥʘʙʠʨʘʝʪ ʪʝʤʧʳ ʤʦʥʦ-

ʣʠʪʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ [5]. 

ʇʨʠ ʤʦʥʦʣʠʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʝʪʩʷ ʪʘʢ 

ʞʝ, ʢʘʢ ʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʥʝʣʝʡ, ʧʨʠʤʝʥʝʥʠʝ ʤʦʥ-

ʪʘʞʥʦʛʦ ʢʨʘʥʘ, ʧʦʜʘʶʱʝʛʦ ʱʠʪʳ ʦʧʘʣʫʙʢʠ, ʘʨʤʘ-

ʪʫʨʫ ʠ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʚ ʙʘʜʴʷʭ ʢ ʤʝʩʪʫ ʚʦʟʚʝʜʝ-

ʥʠʷ ʤʦʥʦʣʠʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦ-

ʛʨʝʩʩ ʚ ʤʦʥʦʣʠʪʥʦʤ ʜʦʤʦʩʪʨʦʝʥʠʠ ʦʙʫʩʣʦʚʣʝʥ ʥʝ 

ʪʦʣʴʢʦ ʚʥʝʜʨʝʥʠʝʤ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʪʦʚ 

ʦʧʘʣʫʙʢʠ, ʥʦ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʦʛʦ ʩʧʝʮʠʘʣʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦʩʪʘʚʢʠ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʘ ʦʙʲʝʢʪ ʠ ʥʦʚʳʭ ʘʚʪʦʙʝʪʦʥʦʥʘ-

ʩʦʩʦʚ ʧʦʜʘʯʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʦʧʘʣʫʙʢʫ [6]. ʇʦ-

ʷʚʣʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʨʳʥʢʝ ʢʨʘʥʦʚ ʙʦʣʴʰʦʡ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʧʦʜʘʯʠ ʚ 

ʢʦʪʣʦʚʘʥ ʙʫʨʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʜʨʫʛʠʭ ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʤʘʰʠʥ, ʦʪʢʨʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʛʣʫʙʦʢʠʭ ʢʦʪʣʦʚʘʥʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʩʢʦʨʠʣʦ 

ʦʩʚʦʝʥʠʝ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʤʦʥʦʣʠʪʥʦʛʦ ʜʦʤʦʩʪʨʦʝ-

ʥʠʷ [7]. ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʢʨʘʥ GROVE 

GMK 4100L - 100 ʪʦʥʥ ʠʤʝʝʪ ʚʳʩʦʪʫ ʧʦʜʲʝʤʘ 

ʩʪʨʝʣʳ 60 ʤ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʫʩʢʘʥʠʷ ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʚ ʢʦʪʣʦʚʘʥ, ʤʦʥʪʘʞʘ ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʢʨʘʥʦʚ ʠ ʪʷʞʝʣʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ. 

 ɹʘʰʝʥʥʳʡ ʢʨʘʥ Liebherr High Top 280 EC-H 

12 Litronic, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʥʘ ʘʥʢʝʨʳ, ʧʦʜʥʠʤʘ-

ʝʪ ʩʪʨʝʣʫ ʥʘ 52,7 ʤ ʠ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʣʝʪ 

75 ʤ, ʫʜʝʨʞʠʚʘʷ ʥʘ ʵʪʦʤ ʚʳʣʝʪʝ 2,5 ʪ. ʅʘ ʚʳʣʝʪʝ 21 

ʤ ʧʦʜʥʠʤʘʝʪ ʛʨʫʟ ʤʘʩʩʦʡ 12 ʪ, ʘ ʥʘ ʚʳʣʝʪʝ 43 ʤ - 

5ʪ. ʊʘʢʠʝ ʢʨʘʥʳ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʪʨʦʠ-

ʪʝʣɹʩʪʚʦ 17 ʵʪʘʞʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʨʝʡʬʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʫʨʦ-

ʚʳʭ ʫʩʪʘʥʦʚʦʢ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʬʫʥʜʘʤʝʥʪʦʚ ʥʘ ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 

ʠ ʪʝʤ ʩʘʤʳʤ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ 

ʞʠʣʳʭ ʟʜʘʥʠʡ, ʚʳʩʦʪʦʡ 23 ʠ ʙʦʣʝʝ ʪɻʘʞʝʡ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠ-

ʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪ-

ʩʷ ʩʦʯʝʪʘʥʠʝ ʩʙʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʤʦʥʦʣʠʪʥʳ-

ʤʠ ʫʯʘʩʪʢʘʤʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪ-

ʩʷ ʩʦʯʝʪʘʥʠʝ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʩ 

ʨʘʟʤʝʨʦʤ ʛʨʘʥʠ 400 ʤʤ, ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ ʪʦʣʱʠ-

ʥʦʡ 160 ʤʤ ʠ ʤʦʥʦʣʠʪʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʦʝʜʠʥʷʶʱʠʭ 

ʚ ʮʝʣʦʩʪʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʩʙʦʨʥʳʝ ʵʣʝʤʝʥʪʳ ʟʜʘ-

ʥʠʷ (ʨʠʩ.2).  
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ʈʠʩ. 2. ʕʣʝʤʝʥʪʳ ʢʘʨʢʘʩʘ (ʩʙʦʨʥʳʝ ʢʦʣʦʥʥʳ ʠ ʧʣʠʪʳ) ʩʦʝʜʠʥʷʝʤʳʝ ʤʦʥʦʣʠʪʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 

 

ʊʘʢʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ 

ʢʘʨʢʘʩʘ ʠʟ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʣʦʥʥ ʠ ʧʣʠʪ ʙʝʟ 

ʫʩʪʨʦʡʩʪʚʘ ʙʘʣʦʢ ʦʙʨʘʟʫʝʪ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʡ 

ʢʘʨʢʘʩ ʙʝʟ ʨʠʛʝʣʝʡ [8]. ɽʱʝ ʜʦ 1970 ʛʦʜʘ ʚ 

ʎʅʀʀʕʇ ʞʠʣʠʱʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʙʝʟʙʘʣʦʯʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ, ʥʝ ʠʤʝʶʱʝʛʦ ʢʘʧʠʪʝʣʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-

ʥʳʝ ʚʘʨʠʘʥʪʳ ʩʠʩʪʝʤ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʟʨʠ-

ʛʝʣʴʥʦʛʦ ʢʘʨʢʘʩʘ ʂʋɹ, ʂʋɹ 2,5, ʂʋɹ-3V. ʆʩʦʙʝʥ-

ʥʦʩʪʴʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʘʥʥʳʭ ʪʠʧʦʚ ʟʜʘʥʠʡ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʙʦʨʥʦʛʦ ʙʝʟʨʠʛʝʣʴʥʦʛʦ ʢʘʨʢʘʩʘ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ:  

1. ʉʦʩʪʘʚʥʳʭ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦ-

ʣʦʥʥ 400ʭ400 ʤʤ ʜʣʠʥʦʡ ʜʦ 15 ʤ (ʚ ʤʝʩʪʘʭ ʧʨʠʤʳ-

ʢʘʥʠʷ ʧʝʨʝʢʨʳʪʠʷ ʪʝʣʦ ʢʦʣʦʥʥʳ ʣʠʰʝʥʦ ʙʝʪʦʥʘ);  

2. ɾʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ 3,0 ʭ 

3,0 ʤ, ʪʦʣʱʠʥʦʡ 160 ʤʤ;  

3. ɾʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʷʟʝʡ ʩʝʯʝʥʠʝʤ 200ʭ250 

ʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʞʝʩʪ-

ʢʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ; 

 4. ɼʠʘʬʨʘʛʤ ʞʝʩʪʢʦʩʪʠ ʪʦʣʱʠʥʦʡ 160 ʤʤ. [8] 

ʅʘʨʫʞʥʳʝ ʩʪʝʥʳ ʚ ʪʘʢʦʤ ʟʜʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʚ 

ʚʠʜʝ ʢʣʘʜʢʠ ʠʣʠ ʧʘʥʝʣʴʥʳʤʠ. ʋʟʝʣ ʩʦʝʜʠʥʝʥʠʷ 

ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʙʫʜʫʱʝʛʦ ʧʝʨʝʢʨʳʪʠʷ ʠ ʧʦʜʣʝʞʠʪ ʙʝʪʦʥʠ-

ʨʦʚʘʥʠʶ, ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʤʦʥʦʣʠʪʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʥ 

ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʥʠʞʥʝʛʦ ʪʦʨʮʘ 

ʚʝʨʭʥʝʡ ʢʦʣʦʥʳ, ʚʭʦʜʷʱʝʛʦ ʧʨʠ ʤʦʥʪʘʞʝ ʚ ʧʘʪʨʫ-

ʙʦʢ ʚʝʨʭʥʝʛʦ ʪʦʨʮʘ ʥʠʞʥʝʡ ʢʦʣʦʥʥʳ (ʨʠʩ 3). 

 
 

ʈʠʩ.3. ʋʟʝʣ ʩʦʝʜʠʥʝʥʠʷ ʢʦʣʦʥʥ 

 

ɸʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʘʥʢʝʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. 

ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʜʝʩʷʪʴ ʢʨʠʪʝʨʠʝʚ ʠ ʜʝʩʷʪʠ-

ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ. ʂʘʞʜʳʡ ʢʨʠ-

ʪʝʨʠʡ ʦʮʝʥʠʚʘʣʩʷ ʦʪ 1 ʜʦ 10 ʙʘʣʣʦʚ, ʘ ʢʦʤʧʣʝʢʩʥʘʷ 

ʦʮʝʥʢʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 100 ʙʘʣʣʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʦʡ ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ ʦʮʝʥ-

ʢʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʩʠʩʪʝʤ ʧʦ ʜʝʩʷʪʠ ʢʨʠʪʝʨʠʷʤ [9] ʩʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 1  
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ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ˉ ʧ/ʧ ɼʝʩʷʪʴ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʠ 

ɿʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʧʦ ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʢʣʘʜʢʘ ʧʘʥʝʣʴ ʤʦʥʦʣʠʪ ʂʋɹ 

1 ʌʘʩʘʜʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ 10 3 6 6 

2 ʇʣʘʥʠʨʦʚʦʯʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ 7 3 9 10 

3 ɿʚʫʢʦʠʟʦʣʷʮʠʷ (ʤʠʥʠʤʘʣʴʥʘʷ 1 ʙʘʣʣ) 9 3 5 4 

 
ʀʪʦʛʦ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʷ (ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 30 ʙʘʣʣʦʚ) 
26 9 20 20 

4 ʕʪʘʞʥʦʩʪʴ (ʤʠʥʠʤʘʣʴʥʘʷ 1 ʙʘʣʣ) 7 8 10 9 

5 
ʇʨʦʯʥʦʩʪʴ ʠ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ (ʤʠʥʠʤʘʣʴʥʘʷ 1 

ʙʘʣʣ) 
4 7 10 8 

8 ɼʦʣʛʦʚʝʯʥʦʩʪʴ (ʤʠʥʠʤʘʣʴʥʘʷ 1 ʙʘʣʣ) 10 7 10 8 

 
ʀʪʦʛʦ ʵʪʘʞʥʦʩʪʴ ʧʨʦʯʥʦʩʪʴ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

(ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 30 ʙʘʣʣʦʚ) 
21 22 30 25 

6 ʂʘʧʠʪʘʣʦʝʤʢʦʩʪʴ (ʤʠʥʠʤʘʣʴʥʘʷ 10 ʙʘʣʣʦʚ) 5 4 8 5 

7 ʉʝʙʝʩʪʦʠʤʦʩʪʴ (ʤʠʥʠʤʘʣʴʥʘʷ 10 ʙʘʣʣʦʚ) 4 10 8 10 

9 ʊʨʫʜʦʝʤʢʦʩʪʴ (ʤʘʢʩʠʤʘʣʴʥʘʷ 1 ʙʘʣʣ) 5 8 7 9 

10 ʄʘʩʩʦʚʦʩʪʴ (ʤʠʥʠʤʘʣʴʥʘʷ 1 ʙʘʣʣ) 4 10 8 9 

 
ʀʪʦʛʦ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʤʘʩʩʦʚʦʩʪʴ (ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 40 ʙʘʣʣʦʚ) 
18 32 31 33 

 ʀʪʦʛʦ ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʤʘʢ-

ʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 100 ʙʘʣʣʦʚ) 
65 63 87 78 

 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ 

ʪʝʭʥʦʣʦʛʠʡ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ 

ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 

1. ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʧʨʠʛʦʜʥʦʩʪʴ ʠ ʟʚʫʢʦʠʟʦʣʷ-

ʮʠʷ ʥʘʠʙʦʣʴʰʘʷ ʫ ʢʣʘʜʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʜʠʮʠ-

ʦʥʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʤʦʥʦʣʠʪʥʘʷ ʠ ʩʙʦʨ-

ʥʦ-ʤʦʥʦʣʠʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʢʠʨ-

ʧʠʯʥʳʭ ʩʪʝʥ ʥʘ ʦʪʜʝʣʴʥʳʡ ʵʪʘʞ ʫʩʪʫʧʘʝʪ 

ʢʠʨʧʠʯʥʦʤʫ ʟʜʘʥʠʶ ʚ ʦʩʥʦʚʥʦʤ ʚ ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʠ 

ʥʝʩʢʦʣʴʢʦ ʚ ʬʘʩʘʜʘʭ, ʥʦ ʢʦʤʧʝʥʩʠʨʫʝʪ ʵʪʦʪ ʥʝʜʦ-

ʩʪʘʪʦʢ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ. 

2. ʅʘʠʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʢʠʨʧʠʯ-

ʥʘʷ ʠ ʤʦʥʦʣʠʪʥʘʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʩ ʪʝʭʥʦ-

ʣʦʛʠʷʤʠ ʢʣʘʜʢʠ ʠ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ, 

ʥʘʠʙʦʣʝʝ ʧʨʦʯʥʦʡ ʠ ʩʝʡʩʤʦʩʪʦʡʢʦʡ ʩ ʚʳʩʦʢʦʡ 

ʵʪʘʞʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʤʦʥʦʣʠʪʥʘʷ ʩʪʨʦʠ-

ʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩ ʤʦʥʦʣʠʪʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʄʦ-

ʥʦʣʠʪʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚ 

ʧʨʦʯʥʦʩʪʠ, ʵʪʘʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʫʩʪʫʧʘʝʪ 

ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ ʂʋɹ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩ 

ʢʣʘʜʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʫʩʪʫʧʘʝʪ ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʧʘʥʝʣʴʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩ ʧʦʣʥʦʩʙʦʨʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʠ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦ ʚ ʵʪʘʞʥʦʩʪʠ.  

ɸʙʩʦʣʶʪʥʳʤ ʣʠʜʝʨʦʤ ʧʦ ʢʨʠʪʝʨʠʶ ʧʨʦʯʥʦ-

ʩʪʠ, ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʵʪʘʞʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʤʦʥʦʣʠʪʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ, ʜʘʣʝʝ ʩʣʝʜʫʶʪ 

ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʂʋɹ, ʚʦʟʚʦʜʠʤʘʷ ʧʦ ʩʙʦʨʥʦ-

ʤʦʥʦʣʠʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʟʘʪʝʤ ʧʘʥʝʣʴʥʦʝ ʜʦʤʦ-

ʩʪʨʦʝʥʠʝ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʫʩʪʫʧʘʝʪ ʧʘʥʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʦ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ. 

3. ʅʘʠʙʦʣʴʰʠʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʪʨʝʙʫʶʪ ʚ 

ʠʥʜʫʩʪʨʠʶ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʶʱʠʝ ʩʙʦʨʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʟʘʪʝʤ ʧʨʠʤʝʥʷʶʱʠʝ ʢʠʨʧʠʯ ʠ ʤʝʥʝʝ 

ʢʘʧʠʪʘʣʘ, ʪʨʝʙʫʝʪ ʤʦʥʦʣʠʪʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ. ʊʝʭ-

ʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʶʱʠʝ ʩʙʦʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʩʦʟʜʘʶʪ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ ʩ ʤʝʥʴʰʝʡ ʩʝ-

ʙʝʩʪʦʠʤʦʩʪʴʶ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴʶ. ʅʘʠʙʦʣʝʝ ʧʨʠ-

ʛʦʜʥʳʤʠ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʶʪʩʷ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʥʦʩʙʦʨʥʦʡ ʠ ʩʙʦʨʥʦ-

ʤʦʥʦʣʠʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  
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SELECTION AND I MPROVEMENT OF COLOMN STRENGTHENING TECHNOLOGIES  

 

ɸʥʥʦʪʘʮʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʵʪʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʳʭ ʢʦʣʦʥʥ, ʩʦʩʪʘʚʣʷʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 15-25% ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʚʪʦʨʘʤʠ ʰʢʘʣʝ. 

ʊʘʢʦʡ ʠʟʥʦʩ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʥʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʢʣʝʠʚʘʪʴ ʛʨʘʥʠ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʢʦʣʦʥʥʳ ʫʛʣʝʨʦʜʠʩʪʳʤ ʧʦʣʦʪʥʦʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ 

ʫʧʨʦʯʥʷʝʪ ʢʦʣʦʥʥʫ, ʥʦ ʠ ʟʘʱʠʱʘʝʪ ʝʝ ʦʪ ʥʘʨʫʞʥʦʡ ʩʨʝʜʳ. ɼʣʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘ-

ʥʘ ʤʝʭʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ. 

Abstract. 

Today, the physical wear of these building structures, in particular reinforced concrete columns, is in most 

cases 15-25% according to the scale proposed by the authors. 

Such wear is not a limiting condition, but to prevent its progression, it is proposed to glue the edges of the 

reinforced concrete column with carbonaceous canvas, which not only strengthens the column, but also protects 

it from the external environment. For the new technology, the authors have developed a process mechanization 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʦʥʥʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ, ʦʢʣʝʡʢʘ, ʫʛʣʝʨʦʜʠʩʪʦʝ ʧʦʣʦʪʥʦ, ʘʜʛʝʟʠʷ, ʤʝʭʘʥʠʟʘʮʠʷ. 

Key words: reinforced concrete columns, pasting, carbon sheet, adhesion, mechanization. 

 

ʂʘʨʢʘʩʥʳʝ ʟʜʘʥʠʷ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʩʙʦʨʥʦʛʦ 

ʜʦʤʦʩʪʨʦʝʥʠʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʜʝʚʷʪʥʘʜʮʘʪʦʛʦ 

ʚʝʢʘ. ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʢʘʤʝʥʥʳʭ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ 

ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʣʠʩʴ ʩʙʦʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

ʢʦʣʦʥʥʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʢʨʳʪʠʷ ʠ ʧʝʨʝʢʨʳʪʠʷ. 

[1]. 

ʉʨʦʢʠ ʩʣʫʞʙʳ ʞʝʣʝʟʦʙʝʪʦʥʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʟʜʘʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ 60-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝ-

ʪʠʷ, ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 52-ʭ ʣʝʪ. ʀʩʭʦʜʷ ʠʟ ʜʦʣʛʦ-

ʚʝʯʥʦʩʪʠ ʤʦʥʦʣʠʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢ-

ʮʠʡ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠʟʥʦʩ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30-

40%, ʘ ʜʣʷ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʟʜʘʥʠʡ ï 40-

50%. ɺ ʪʦʞʝ ʚʨʝʤʷ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝʩʫ-

ʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʢʘ-

ʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʦʚ ʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

[2]. ʅʘʠʙʦʣʴʰʠʡ ʠʟʥʦʩ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʭʠʤʠʯʝ-

ʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʦʯʠʩʪʥʳʭ 

ʠ ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʜʣʷ ʟʜʘʥʠʡ ʙʘʥʥʦ-

ʧʨʘʯʝʯʥʳʭ ʢʦʤʙʠʥʘʪʦʚ, ʛʜʝ ʩʦʯʝʪʘʶʪʩʷ ʧʝʨʝʧʘʜʳ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʠʝ ʠʩʧʘʨʝʥʠʷ 

ʚ ʚʦʟʜʫʭʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ ʤʥʦʛʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʦʤ ʩʚʦʝʤ ʥʘʟʥʘʯʝʥʠʠ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʳ, ʪʦ ʝʩʪʴ 

ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣʠ ʠ ʧʦʜʣʝʞʘʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ 

ʬʘʢʪʠʯʝʩʢʦʤ ʬʠʟʠʯʝʩʢʦʤ ʠʟʥʦʩʝ ʥʝ ʙʦʣʝʝ 40% [3]. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʙʦʨʥʦ-

ʤʦʥʦʣʠʪʥʦʛʦ ʟʜʘʥʠʷ ʢʘʨʢʘʩʥʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʢʦʣʦʥʥʫʶ ʩʭʝʤʫ ʩ ʙʝʟʙʘʣʦʯʥʳʤ ʧʝʨʝʢʨʳʪʠ-

ʝʤ [4]. ʌʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʢʦʣʦʥʥ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɺʉʅ 53-86(ʨ) [5]: çʈʝʘʣʴʥʳʡ ʬʠʟʠ-

ʯʝʩʢʠʡ ʠʟʥʦʩ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʢʦʣʦʥʥʳ ʨʘʩʩʯʠʪʳ-

ʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʦʮʝʥʢʠ ʜʝʬʝʢʪʦʚ ʦʪʜʝʣʴʥʳʭ 
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ʢʌ  - ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʢʦʣʦʥʥʳ ʚ ʮʝʣʦʤ, % ; 

iʌ - ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʫʯʘʩʪʢʘ ʢʦʣʦʥʥʳ, %; 

P - ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʢʦʣʦʥʥʳ ʩ ʦʜʥʦʨʦʜʥʳʤ 

ʠʟʥʦʩʦʤ, ʤ2; 

ʢP - ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥʳ ʚ ʮʝʣʦʤ. 

ʤ2; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ ʢʦʣʦʥʥʳ ʩ ʨʘʟʥʦʨʦʜ-

ʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠʟʥʦʩʘè. 

ʇʨʠʤʝʨʥʳʡ ʩʦʩʪʘʚ ʨʘʙʦʪ ʧʦ ʫʩʠʣʝʥʠʶ ʬʠʟʠ-

ʯʝʩʢʠ ʠʟʥʦʰʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʠʚʝʜʝʥʥʳʡ ʚ 

ɺʉʅ 53-86(ʨ), ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʝ ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʨʝʤʦʥʪʘ. ʆʜʥʘʢʦ, ʠʜʝʪ ʧʦʩʪʦʷʥʥʘʷ ʨʘʟʨʘʙʦʪ-

ʢʘ, ʢʘʢ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ, ʥʦʨʤʘʪʠʚʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠ-

ʝʤ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘ-

ʣʘʤʠ [6]. 

ɹʦʣʝʝ ʪʦʯʥʘʷ ʰʢʘʣʘ ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟ-

ʥʦʩʘ ʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ.1 ʩ ʫʯʝʪʦʤ 

ʫʪʦʯʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦ ʜʘʥʥʳʤ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʠ ʦʙʦʙʱʝʥʠʡ ʘʚʪʦʨʦʚ (ʪʘʙ.1). ʇʨʝʜ-

ʣʦʞʝʥʳ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʨʝʤʦʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʛʣʝʧʣʘʩʪʠʢʘ. 

ʊʘʙʣʠʮʘ 1. 

ʐʢʘʣʘ ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩʘ ʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʠ ʧʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʘ 

ʇʨʠʟʥʘʢʠ ʠʟʥʦʩʘ 
ʉʪʝʧʝʥʴ 

ʠʟʥʦʩʘ, % 
ʊʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʘ 

ʊʨʝʱʠʥʳ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ ʜʦ 0,5 ʤʤ, ʦʪʢʦʣʳ 

ʛʣʫʙʠʥʦʡ ʜʦ 3 ʤʤ ʥʝ ʙʦʣʝʝ 1 ʥʘ 1 ʤ2 10 ʟʘʜʝʣʢʘ ʦʪʢʦʣʦʚ ʚʨʫʯʥʫʶ 

ʊʨʝʱʠʥʳ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ ʦʪ 0,5 ʜʦ 0.8 ʤʤ, 

ʦʪʢʦʣʳ ʛʣʫʙʠʥʦʡ ʜʦ 4,5ʤʤ ʥʝ ʙʦʣʝʝ 2 ʥʘ 1 ʤ2 
15 ʟʘʜʝʣʢʘ ʪʨʝʱʠʥ ʠ ʦʪʢʦʣʦʚ ʚʨʫʯʥʫʶ 

ʊʨʝʱʠʥʳ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ ʦʪ 0,9 ʜʦ 1 ʤʤ, 

ʦʪʢʦʣʳ ʛʣʫʙʠʥʦʡ ʜʦ 5ʤʤ ʥʝ ʙʦʣʝʝ 3 ʥʘ 1 ʤ2 
20 

ʀʥʲʝʮʠʨʦʚʘʥʠʝ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ. ʋʩʠʣʝ-

ʥʠʝ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʤ ʧʦʣʦʪʥʦʤ 

ʆʛʦʣʝʥʠʝ ʘʨʤʘʪʫʨʳ (ʨʘʟʤʝʨʦʤ ʜʦ 50 ʤʤ ʚ ʦʜ-

ʥʦʤ ʤʝʩʪʝ ʥʘ 1 ʤ2 ʠ ʪʨʝʱʠʥʳ ʰʠʨʠʥʦʡ ʦʪ 1,1 

ʜʦ1,3 ʤʤ 

25 

ʀʥʲʝʮʠʨʦʚʘʥʠʝ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ. ʋʩʠʣʝ-

ʥʠʝ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʤʠ ʧʣʘʩʪʠʥʘʤʠ 

ʆʛʦʣʝʥʠʝ ʘʨʤʘʪʫʨʳ (ʨʘʟʤʝʨʦʤ ʜʦ 50 ʤʤ ʚ ʜʚʫʭ 

ʤʝʩʪʘʭ ʥʘ 1 ʤ2 ʠ ʪʨʝʱʠʥʳ ʰʠʨʠʥʦʡ ʦʪ 1,3 

ʜʦ1,5 ʤʤ 

30 

ʀʥʲʝʮʠʨʦʚʘʥʠʝ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ, 

ʫʩʪʨʦʡʩʪʚʦ ʩʪʘʣʴʥʳʭ ʦʙʦʡʤ ʩ ʦʰʪʫʢʘʪʫ-

ʨʠʚʘʥʠʝʤ ʧʦ ʩʝʪʢʝ 

ʊʨʝʱʠʥʳ ʚ ʨʘʩʪʷʥʫʪʦʡ ʠ ʩʞʘʪʦʡ ʟʦʥʘʭ ʚ ʦʩʥʦ-

ʚʘʥʠʠ ʠ ʫ ʢʦʥʩʦʣʝʡ ʦʪ 1,5 ʜʦ 2 ʤʤ, ʦʪʩʣʦʝʥʠʝ 

ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʥʝ ʙʦʣʝʝ 1 ʥʘ 1 ʤ2 

40 

ʀʥʲʝʮʠʨʦʚʘʥʠʝ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ, 

ʫʩʪʨʦʡʩʪʚʦ ʩʪʘʣʴʥʳʭ ʦʙʦʡʤ ʩ ʦʰʪʫʢʘʪʫ-

ʨʠʚʘʥʠʝʤ ʧʦ ʩʝʪʢʝ ʠʣʠ ʫʩʪʨʦʡʩʪʚʦ ʙʝ-

ʪʦʥʥʦʡ ʦʙʦʡʤʳ ʚ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʝ 

ʊʨʝʱʠʥʳ ʚ ʨʘʩʪʷʥʫʪʦʡ ʠ ʩʞʘʪʦʡ ʟʦʥʘʭ ʚ ʦʩʥʦ-

ʚʘʥʠʠ ʠ ʫ ʢʦʥʩʦʣʝʡ ʦʪ 1,5 ʜʦ 2 ʤʤ, ʦʪʩʣʦʝʥʠʝ 

ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʥʝ ʙʦʣʝʝ 2 ʥʘ 1 ʤ2. ʀʩʢʨʠʚʣʝ-

ʥʠʝ ʢʦʣʦʥʥʳ 1: 200 ʦʪ ʚʳʩʦʪʳ 

50 
ʋʩʪʨʦʡʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʨʤʠʨʦʚʘ-

ʥʠʷ ʠ ʪʦʨʢʨʝʪʠʨʦʚʘʥʠʷ 

ʈʘʩʢʨʳʪʠʝ ʪʨʝʱʠʥ ʚ ʨʘʩʪʷʥʫʪʦʡ ʠ ʩʞʘʪʦʡ ʟʦ-

ʥʘʭ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʙʦʣʝʝ 2 ʤʤ, ʦʪʩʣʦʝʥʠʝ ʟʘ-

ʱʠʪʥʦʛʦ ʩʣʦʷ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ ʧʦ ʚʩʝʡ ʚʳʩʦ-

ʪʝ. ʀʩʢʨʠʚʣʝʥʠʝ ʢʦʣʦʥʥʳ 1: 200 ʦʪ ʚʳʩʦʪʳ 

60 

ɿʘʤʝʥʘ ʢʦʣʦʥʥʳ ʠʣʠ ʫʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘ-

ʶʱʠʭ ʥʘ ʩʞʘʪʠʝ ʦʙʦʡʤ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ 

ʙʝʪʦʥʘ 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʧʨʠʤʝʥʷʶʪ ʪʝʭʥʦʣʦʛʠʠ ʥʘʢʣʝʡʢʠ ʣʝʥʪ ʠ 

ʭʦʣʩʪʦʚ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʛʦ ʚʦʣʦʢʥʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʠ ʠʤʝʶʱʝʛʦ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ R, 1700 ï 

4800 ʄʧʘ (ʨʠʩ 1) [7]. ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʦ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʝ ʪʨʝʱʠʥ ʚ ʞʝʣʝʟʦʙʝ-

ʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʥʲʝʢʪʠʨʦʚʘʥʠʝʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʢʦʣʦʥʥ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 57%. ɺ ʧʨʝʜʝʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʩʝʚʦʝ ʩʞʘʪʠʝ ʢʦʣʦʥʥ ʩʦʩʪʘʚʠʣʦ 11 

ʤʤ/ʤ. ɺ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʝ ʜʝʬʦʨʤʘʮʠʠ 

ʥʝʜʦʧʫʩʪʠʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʢʘʥʠ ʠʟ ʫʛʣʝʨʦʜʠ-

ʩʪʦʛʦ ʚʦʣʦʢʥʘ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʢʦʣʦʧʨʝʜʝʣʴ-

ʥʦʤ ʥʘʛʨʫʞʝʥʠʠ ʢʦʣʦʥʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʜʝʞʥʦʩʪʠ. ɼʣʷ ʥʘʛʨʫ-

ʞʝʥʥʳʭ ʢʦʣʦʥʥ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 1,8-2,0 [8]. 
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ʈʠʩ.1.ʋʩʠʣʝʥʠʝ ʢʦʣʦʥʥ ʫʛʣʝʨʦʜʠʩʪʳʤ ʚʦʣʦʢʥʦʤ [9, 10]. 

 

ʇʝʨʝʜ ʫʩʠʣʝʥʠʝʤ ʢʦʣʦʥʥ ʫʛʣʝʨʦʜʥʳʤ ʧʦʣʦʪ-

ʥʦʤ ʠʣʠ ʣʝʥʪʘʤʠ ʩ ʥʘʢʣʝʡʢʦʡ ʥʘ ʙʝʪʦʥʥʫʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʢʦʣʦʥʥʳ ʵʧʦʢʩʠʜʥʳʤ ʢʣʝʝʚʳʤ ʩʦʩʪʘʚʦʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʥʲʝʮʠʨʦʚʘʥʠʝ ʪʨʝʱʠʥ ʰʠʨʠʥʦʡ 1-2 

ʤʤ. ɺ ʩʦʩʪʘʚ ʧʨʦʩʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ: 

1. ʈʘʩʰʠʚʢʘ ʪʨʝʱʠʥ; 

2. ɹʫʨʝʥʠʝ ʰʧʫʨʦʚ ʧʦʜ ʠʥʲʝʢʮʠʦʥʥʳʝ ʧʘʢʝʨʳ 

ʧʦʜ ʫʛʣʦʤ 30- 45 ʛʨʘʜʫʩʦʚ; 

3. ʇʨʦʜʫʚʢʘ ʦʪʚʝʨʩʪʠʡ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ; 

4. ʄʦʥʪʘʞ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

5. ʅʘʛʥʝʪʘʥʠʝ ʧʦʣʠʤʝʨʮʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʚ 

ʧʘʢʝʨʳ; 

6. ʉʥʷʪʠʝ ʧʘʢʝʨʦʚ; 

7. ɿʘʜʝʣʢʘ ʰʧʫʨʦʚ ʧʦʣʠʤʝʨʮʝʤʝʥʪʥʳʤ ʩʦʩʪʘ-

ʚʦʤ; 

8. ɿʘʜʝʣʢʘ, ʚʳʢʦʣʦʚ ʠ ʚʳʙʦʠʥ ʧʦʣʠʤʝʨʮʝ-

ʤʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ. 

ʋʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ 

ʜʦʧʫʩʢʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ +5 Áʉ ʜʦ 

+45 Áʉ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʥʝ ʙʦʣʝʝ 80 %. ʊʝʤʧʝ-

ʨʘʪʫʨʘ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʰʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʪʦʯʢʠ ʨʦʩʳ ʤʠʥʠʤʫʤ ʥʘ 3Áʉ. ɺʣʘʞʥʦʩʪʴ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʚ ʟʦʥʝ ʫʩʠʣʝʥʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 4 

% [9]. 

ʈʘʙʦʪʳ ʧʦ ʫʩʠʣʝʥʠʶ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʧʫʪʝʤ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪ-

ʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʵʪʘʧʳ: - ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʡ ʬʦʨʤʳ ʫʩʠʣʠʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʚʢʣʶ-

ʯʘʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʝ ʤʝʨʦ-

ʧʨʠʷʪʠʷ);  

- ʧʦʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʤʝ-

ʩʪʘʭ ʫʩʪʨʦʡʩʪʚʘ ʫʩʠʣʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝ-

ʛʦ ʘʨʤʠʨʦʚʘʥʠʷ; 

- ʨʘʟʤʝʪʢʘ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʛʦ 

ʘʨʤʠʨʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʧʨʦʝʢʪʦʤ 

ʩʭʝʤʦʡ ʥʘʢʣʝʡʢʠ;  

- ʨʘʩʢʨʦʡ ʫʩʠʣʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʣʝʥʪʳ, 

ʪʢʘʥʠ, ʣʘʤʠʥʘʪʘ, ʩʝʪʢʠ, ʘʥʢʝʨʥʦʛʦ ʞʛʫʪʘ);  

- ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʚʷʟʫʶʱʝʛʦ (ʘʜʛʝʟʠʚʘ); 

- ʥʘʢʣʝʡʢʘ ʫʩʠʣʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ; 

- ʥʘʥʝʩʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ [9]. 

ɺ ʧʨʘʢʪʠʢʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦ-

ʜʦʣʞʘʶʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠ ʩʧʦʩʦʙʳ ʫʩʪʨʦʡʩʪʚʘ ʫʩʠʣʝʥʠʷ ʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ, 

ʠʤʝʶʱʠʭ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʙʦʣʝʝ 25%, ʥʘ ʢʦʪʦ-

ʨʳʝ ʨʘʟʨʘʙʦʪʘʥʳ ɽʜʠʥʳʝ ʥʦʨʤʳ ʠ ʨʘʩʮʝʥʢʠ, ʦʪʨʘ-

ʞʘʶʱʠʝ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʨʫʜʦ-

ʚʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘ-

ʙʦʪ. 

ʄʦʥʦʣʠʪʥʦʝ ʫʩʠʣʝʥʠʝ ʢʦʣʦʥʥʳ ʚʳʧʦʣʥʷʶʪ 

ʯʘʩʪʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠʟ 

ʮʝʤʝʥʪʥʦ-ʩʪʨʫʞʝʯʥʦʡ ʧʣʠʪʳ ʠʣʠ ʜʠʩʧʝʨʩʥʦ-

ʘʨʤʠʨʦʚʘʥʥʦʡ ʧʘʥʝʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʥʘ ʮʝʤʝʥʪ-

ʥʦʤ ʚʷʞʫʱʝʤ ʤʘʪʝʨʠʘʣʝ [10].  

ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʨʫʙʘʰʢʠ ʚ 

ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʩʝʯʢʘ ʠ ʘʨʤʘ-

ʪʫʨʥʳʡ ʢʘʨʢʘʩ ʦʙʦʡʤʳ, ʦʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʞʘ-

ʪʳʤ ʚʦʟʜʫʭʦʤ, ʫʩʪʘʥʦʚʢʘ ʥʝʩʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʧʘʣʫʙʢʠ ʠ ʙʝʪʦʥʠʨʦʚʘʥʠʝ. ʆʙʦʡʤʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʦʪʜʝʣʴʥʳʤʠ ʷʨʫʩʘʤʠ. ʕʬʬʝʢʪʠʚʥʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʣʴʥʦʡ 

ʬʠʙʨʳ [11]. 

ʆʜʥʘʢʦ, ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʩʨʝʜʩʪʚ ʤʝʭʘʥʠʟʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʫʩʪʨʦʡ-

ʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʩʠʣʝʥʠʷ, ʩʣʫʞʠʪ ʦʙʲʝʢʪʠʚʥʳʤ 

ʧʦʚʦʜʦʤ ʢ ʧʦʜʨʦʙʥʦʤʫ ʦʙʦʙʱʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 

ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ, ʠʤʝʶʱʠʭ ʬʠ-

ʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʜʦ 25%. ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʡ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʣʦʥʥ, ʠʤʝʶʱʠʭ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʜʦ 25%, ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɸʚʪʦʨʘʤʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ 

ʩʨʘʚʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ: 

1. ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ; 

2. ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʤʘʪʝʨʠʘʣʦʚ; 

3. ʋʜʝʣʴʥʳʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʪʝʢʫ-

ʱʠʡ ʨʝʤʦʥʪ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʩʣʝ ʠʭ ʫʩʠʣʝʥʠʷ; 

4. ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ 

ʢʦʥʩʪʨʫʢʮʠʡ ʫʩʠʣʝʥʠʷ; 
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5. ʋʜʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. 

ɺ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʢʘʥ-

ʜʠʜʘʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

05.23.08 çʊʝʭʥʦʣʦʛʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘè. 

ʉʦʙʨʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʚʝʪʦʚ ʧʦʜʚʝʨʛʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

 ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʡ 

ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ, ʧʨʠ ʠʭ ʬʠʟʠʯʝ-

ʩʢʦʤ ʠʟʥʦʩʝ ʜʦ 25% ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣ. 2.  

ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʡ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ, ʠʤʝʶʱʠʭ ʬʠʟʠʯʝ-

ʩʢʠʡ ʠʟʥʦʩ ʜʦ 25% 

ˉ 

ʧ/ʧ 

ɼʝʩʷʪʴ ʢʨʠʪʝʨʠʝʚ 

ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʠ 

ɿʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʦʮʝʥʢʠ ʧʦ ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʠʣʝʥʠʷ 

ʢʦʣʦʥʥ 

ʉʪʘʣʴʥʘʷ 

ʦʙʦʡʤʘ 

ʄʦʥʦʣʠʪʥʘʷ ʞʝ-

ʣʝʟʦʙʝʪʦʥʥʘʷ 

ʋʛʣʝʨʦʜʠʩʪʦʝ 

ʚʥʝʰʥʝʝ ʘʨʤʠʨʦ-

ʚʘʥʠʝ 

ʀʥʴʝʢʪʠʨʦʚʘʥʠʝ 

1 
ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 
7 4 9 5 

2 
ʋʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʤʘʪʝʨʠʘʣʦʚ 
9 8 5 5 

3 

ʋʜʝʣʴʥʳʝ ʩʨʝʜʥʝʛʦ-

ʜʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʩʣʝ 

ʠʭ ʫʩʠʣʝʥʠʷ 

7 7 9 10 

4 

ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʪʝ-

ʨʠʘʣʦʚ ʢʦʥʩʪʨʫʢʮʠʡ 

ʫʩʠʣʝʥʠʷ 

7 8 6 7 

5 

ʋʜʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʝʜʠ-

ʥʠʮʫ ʚʨʝʤʝʥʠ. 

5 6 8 5 

 

ʀʪʦʛʦ ʪʝʭʥʦʣʦʛʠʷ 

ʫʩʠʣʝʥʠʷ ʢʦʣʦʥʥ 

(ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘ-

ʯʝʥʠʝ 100 ʙʘʣʣʦʚ) 

35 33 37 32 

 

 ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʦʮʝʥʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

çɼʣʷ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ 

ʧʨʠʥʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

  (2) 

ɻʜʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʮʝ-

ʥʦʢ, ʧʦʣʫʯʝʥʥʳʭ j-ʦʡ ʪʭʥʦʣʦʛʠʝʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ (3). 

  (3) 

ɻʜʝ ʜʠʩʧʝʨʩʠʷ  ʦʮʝʥʦʢ, ʜʘʥʥʳʭ j-ʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4). 

 

(4) 

ʛʜʝ  ï ʯʠʩʣʦ ʵʢʩʧʝʨʪʦʚ; 

 ï ʦʮʝʥʢʘ (ʚ ʙʘʣʣʘʭ) j-ʦʡ ʪʝʭʥʦʣʦʛʠʠ i-ʳʤ 

ʵʢʩʧʝʨʪʦʤ; 

 ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠ-

ʯʠʥʳ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʠ (ʚ ʙʘʣʣʘʭ) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ (5). 

  (5) 

 

 ɺ ʨʘʩʯʝʪʘʭ ʩʨʝʜʥʠʭ ʙʘʣʣʦʚ ʧʦ ʢʘʞʜʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʨʠʪʝʨʠʶ ʦʧʨʝʜʝʣʷʣʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, ʢʦʪʦʨʳʡ ʥʝ ʧʨʝʚʳʩʠʣ ʟʥʘ-

ʯʝʥʠʷ 0,28, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʜʦʧʫʩʪʠʤʦʡ ʩʪʝʧʝʥʠ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚè [12] 

ʊʝʭʥʦʣʦʛʠʷ ʦʢʣʝʡʢʠ ʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʫʛʣʝ-

ʨʦʜʠʩʪʳʤ ʧʦʣʦʪʥʦʤ ʧʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ. ʄʝʥʝʝ ʵʬʬʝʢʪʠʚʥʘ ʪʝʭʥʦʣʦ-

ʛʠʷ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʥʘʛʥʝʪʘʥʠʷ ʧʦʣʠʤʝʨʮʝʤʝʥʪʥʦ-

ʛʦ ʩʦʩʪʘʚʘ ʚ ʪʨʝʱʠʥʳ ʙʝʪʦʥʘ, ʩʪʘʣʴʥʘʷ ʦʙʦʡʤʘ ʵʬ-

ʬʝʢʪʠʚʥʝʝ ʦʙʦʡʤʳ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʥʦ ʫʩʪʫʧʘʝʪ 

ʫʛʣʝʨʦʜʠʩʪʦʤʫ ʧʦʣʦʪʥʫ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʛʣʝʨʦʜʠʩʪʦʛʦ ʚʦʣʦʢʥʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʘʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʫʩʠʣʝʥʠʝ ʢʦ-

ʣʦʥʥ ʫʛʣʝʨʦʜʠʩʪʳʤ ʧʦʣʦʪʥʦʤ ʧʨʠ ʬʠʟʠʯʝʩʢʦʤ 

ʠʟʥʦʩʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʥʝ ʙʦʣʝʝ 25%.  

ʅʘʥʝʩʝʥʠʝ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʙʝʪʦʥʥʫʶ ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʢʣʝʷʱʝʛʦ ʵʧʦʢʩʠʜʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʠʟʚʦ-
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ʜʠʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʥʠʞʝ + 15Áʉ. ʇʨʠ ʯʝʤ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʛʨʫʥʪʦʚʢʘ, ʟʘʢʨʝʧʣʷ-

ʶʱʘʷ ʦʪʰʣʠʬʦʚʘʥʥʫʶ ʙʝʪʦʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʭʦʨʦʰʫʶ ʘʜʛʝʟʠʶ ʵʧʦʢʩʠʜʥʦʛʦ 

ʢʣʝʷʱʝʛʦ ʩʦʩʪʘʚʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥʳ. ɻʨʫʥ-

ʪʦʚʢʫ ʤʦʞʥʦ ʥʘʥʦʩʠʪʴ ʢʠʩʪʴʶ, ʚʘʣʠʢʦʤ ʠʣʠ ʧʠ-

ʩʪʦʣʝʪʦʤ - ʨʘʩʧʳʣʠʪʝʣʝʤ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʚʳʧʦʣʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫʩʠʣʝ-

ʥʠʷ ʢʦʣʦʥʥ ʭʦʣʩʪʘʤʠ ʠʟ ʫʛʣʝʧʣʘʩʪʠʢʘ ʧʦʩʣʫʞʠʣʠ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ  

ʉʦʩʪʘʚ ʦʧʝʨʘʮʠʡ ʧʦ ʫʩʠʣʝʥʠʶ ʞʝʣʝʟʦʙʝʪʦʥ-

ʥʳʭ ʢʦʣʦʥʥ ʩ ʬʠʟʠʯʝʩʢʠʤ ʠʟʥʦʩʦʤ ʜʦ 25 %: 

1. ʈʘʩʰʠʚʢʘ ʪʨʝʱʠʥ; 

2. ʇʨʦʩʚʝʨʣʠʚʘʥʠʝ ʦʪʚʝʨʩʪʠʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 
ʧʘʢʝʨʦʚ; 

3. ʋʩʪʘʥʦʚʢʘ ʧʘʢʝʨʦʚ; 

4. ʄʦʥʪʘʞ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

5. ʅʘʛʥʝʪʘʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ; 

6. ɿʘʜʝʣʢʘ ʚʳʙʦʠʥ; 

7. ɸʣʤʘʟʥʘʷ ʦʙʨʘʙʦʪʢʘ ʙʝʪʦʥʥʦʡ ʧʦʚʝʨʭʥʦ-
ʩʪʠ; 

8. ʇʨʦʜʫʚʢʘ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ; 

9. ʇʦʜʛʦʪʦʚʢʘ ʵʧʦʢʩʠʜʥʦʛʦ ʛʨʫʥʪʦʚʦʯʥʦʛʦ 
ʩʦʩʪʘʚʘ; 

10.  ʈʘʩʢʨʦʡ ʭʦʣʩʪʦʚ ʫʛʣʝʨʦʜʠʩʪʦʛʦ ʧʦʣʦʪʥʘ; 

11.  ʅʘʢʣʝʠʚʘʥʠʝ ʚʜʦʣʴ ʣʝʥʪ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʛʦ 
ʚʦʣʦʢʥʘ ʧʦ ʛʨʘʥʷʤ ʢʦʣʦʥʥʳ; 

12.  ʅʘʢʣʝʡʢʘ ʧʦʧʝʨʝʯʥʳʭ ʭʦʣʩʪʦʚ ʠʟ ʫʛʣʝʨʦ-

ʜʠʩʪʦʛʦ ʚʦʣʦʢʥʘ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʢʦʣʦʥʥʳ. 

13.  ʇʨʦʪʠʨʢʘ ʦʢʣʝʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʪʦ-
ʰʴʶ. 

ʉʦʩʪʘʚ ʟʚʝʥʘ: 

ʆʙʣʠʮʦʚʱʠʢ ʢʦʥʩʪʨʫʢʮʠʡ ʫʛʣʝʨʦʜʠʩʪʳʤ ʚʦ-

ʣʦʢʥʦʤ: 

3 ʨʘʟʨʷʜ ï 1 ʯʝʣ. 

4 ʨʘʟʨʷʜ ï 2 ʯʝʣ. 

ʇʨʠʤʝʥʷʝʤʳʝ ʤʘʰʠʥʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ: 

- ɺʥʫʪʨʠʧʦʩʪʨʦʝʯʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʘʚʪʦʤʦʙʠʣʴ, 

ʪʨʘʢʪʦʨ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 5 ʪ) 

- ʋʩʪʘʥʦʚʢʘ ʠʥʲʝʢʮʠʦʥʥʘʷ -1ʰʪ; 

- ʂʝʣʴʤʘ ʰʪʫʢʘʪʫʨʘ ï 2 ʰʪ; 

- ʇʝʨʬʦʨʘʪʦʨ ʵʣʝʢʪʨʠʯʝʩʢʠʡ -1ʰʪ; 

- ʐʧʘʪʝʣʠ ʩʪʘʣʴʥʳʝ - 2 ʰʪ; 

- ʐʧʘʪʝʣʴ ʧʣʘʩʪʠʢʦʚʳʡ ʜʣʷ ʥʘʢʣʝʡʢʠ ʭʦʣʩʪʘ -

2ʰʪ; 

- ʂʠʩʪʴ ʤʘʢʣʦʚʠʮʘ ï 1 ʰʪ; 

- ɺʘʣʠʢ ʜʣʷ ʫʢʘʪʢʠ ʭʦʣʩʪʘ ï 2 ʰʪ. 

- ʐʫʨʫʧʦʚʝʨʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ï 1 ʰʪ. 

- ʆʪʚʝʩ; 

- ʋʨʦʚʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʫʛʣʝ-

ʨʦʜʠʩʪʳʤ ʚʦʣʦʢʥʦʤ, ʧʨʠʤʝʥʠʤʳ ʧʨʠ ʠʟʥʦʩʝ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʥʝ ʙʦʣʝʝ 25% ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʚʪʦʨʘʤʠ 

ʰʢʘʣʝ. ɸʚʪʦʨʳ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʫʛʣʝ-

ʨʦʜʠʩʪʦʝ ʧʦʣʦʪʥʦ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʣʦʥʥ, ʠʤʝʶʱʠʭ 

ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʙʦʣʝʝ 25%, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠ-

ʝʤ ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʨʦʯʥʦʩʪʠ ʫʛʣʝʨʦʜʠʩʪʦʛʦ 

ʚʦʣʦʢʥʘ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʪʦʯʥʝʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʦʨʤʘʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩ-

ʩʘ ʫʩʠʣʝʥʠʷ ʢʦʣʦʥʥ ʧʦʣʦʪʥʦʤ ʠʟ ʫʛʣʝʨʦʜʠʩʪʦʛʦ 

ʚʦʣʦʢʥʘ ʠ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʨʘʩʭʦʜʘ ʨʝʩʫʨʩʦʚ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʦʨʤʘʪʠʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʣʘʥʠʨʫʝʪ-

ʩʷ ʘʚʪʦʨʘʤʠ ʚʳʧʦʣʥʠʪʴ ʩ ʫʯʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʜʛʝʟʠʠ ʵʧʦʢʩʠʜʥʦʛʦ ʢʣʝʷʱʝʛʦ ʩʦʩʪʘʚʘ ʢ ʙʝʪʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʭ.  
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ɸʥʥʦʪʘʮʠʷ. 

ʇʨʠʚʦʜʠʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʨʠʚʦʜʠʪʩʷ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

Abstract. 

The formulation of the classification problem for the construction of the system of automatic classification 

of text documents is given. Methods of solving the problem of automatic classification of text documents are con-

sidered. An approach to the construction of an automatic classification system is given . 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʜʝʢʩʘʮʠʷ ʜʦʢʫʤʝʥ-

ʪʦʚ. 
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ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʙʫʣʝʚʘ ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʘʞ-

ʜʦʡ ʧʘʨʳ CDcd ij ³Í),( , ʛʜʝ D ï ʤʥʦʞʝʩʪʚʦ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʘ 

},...,{ 1 C
ccC=  ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʧʨʝʜ-

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʘʞʜʦʤʫ 

ʜʦʢʫʤʝʥʪʫ Dd jÍ  ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʩʚʦʝʥʘ ʣʠʰʴ 

ʦʜʥʘ ʢʘʪʝʛʦʨʠʷ, ʦʪʥʦʩʷʪ ʢ ʦʜʠʥʦʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ. ɽʩʣʠ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʪʝʛʦʨʠʡ ʤʦʞʝʪ 

ʧʨʠʩʚʘʠʚʘʪʴʩʷ ʢʘʞʜʦʤʫ Dd jÍ , ʪʦ ʛʦʚʦʨʷʪ ʦ 

ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʆʩʦʙʳʤ ʩʣʫʯʘʝʤ 

ʦʜʠʥʦʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʜʚʦʠʯʥʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ 

Dd jÍ  ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʩʚʦʝʥʘ ʢʘʪʝʛʦʨʠʷ ic , 

ʣʠʙʦ ʝʝ ʜʦʧʦʣʥʝʥʠʝ ic . 

ɼʚʦʠʯʥʳʡ ʩʣʫʯʘʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʙʱʠʤ, 

ʥʝʞʝʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʡ, ʧʦʩʢʦʣʴʢʫ ʤʦʞʥʦ ʧʨʝʦʙ-

ʨʘʟʦʚʘʪʴ ʟʘʜʘʯʫ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ 

},...,{ 1 C
cc  ʚ |ʉ| ʥʝʟʘʚʠʩʠʤʳʭ ʟʘʜʘʯ ʜʚʦʠʯʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ },{ ii cc  ʜʣʷ i =1, é, |C|. ɼʣʷ 

ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʢʘʪʝʛʦʨʠʠ ʙʳʣʠ ʩʪʦʭʘʩʪʠ-

ʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [1]. 

ɺ ʠʪʦʛʝ ʟʘʜʘʯʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

},...,{ 1 C
ccC=  ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ |C| 

ʥʝʟʘʚʠʩʠʤʳʭ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ D 

ʧʦ ʟʘʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ic  ʜʣʷ i=1,é, |C|. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ ʜʣʷ ic  ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ 

},{: FTDʌi ­ , ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʘʷ ʥʝʠʟʚʝʩʪ-

ʥʫʶ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ },{: FTDʌi ­
$

. ɿʥʘʯʝ-

ʥʠʝ T, ʦʪʥʦʩʠʪʝʣʴʥʦ ),( ij cd , ʦʟʥʘʯʘʝʪ ʨʝʰʝʥʠʝ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʜʦʢʫʤʝʥʪʘ jd  ʢʘʪʝʛʦʨʠʠ ic , ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ, ʟʥʘʯʝʥʠʝ F ʦʟʥʘʯʘʝʪ ʨʝʰʝʥʠʝ ʦ ʥʝʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʜʦʢʫʤʝʥʪʘ jd  ʢʘʪʝʛʦʨʠʠ ic . 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʣʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʟʘʜʘʯʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʨʝʙʫʝʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ T ʠ F ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ),( ij cd , ʯʘʩʪʠʯ-

ʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʥʘʢʣʘʜʳ-
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ʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ 

ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ Dd jÍ  ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʨʦʩʪʦ 

ʨʘʥʞʠʨʦʚʘʪʴ ʢʘʪʝʛʦʨʠʠ ʤʥʦʞʝʩʪʚʘ 

},...,{ 1 C
ccC=  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʮʝʥʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʜʦʢʫʤʝʥʪʫ jd  ʙʝʟ ʧʨʠʥʷʪʠʷ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʩʪʨʦʛʦʛʦ ʨʝʰʝʥʠʷ. ʉ ʜʨʫʛʦʡ - ʜʣʷ ʟʘ-

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ CciÍ  ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʘʥʞʠ-

ʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪʳ D ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʮʝʥʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ic  [1]. 

ɿʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʜʠʩʮʠʧʣʠʥ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ, ʷʚʣʷʝʪʩʷ ʨʦʜʩʪʚʝʥʥʦʡ 

ʪʘʢʠʤ ʟʘʜʘʯʘʤ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ ʪʝʢʩʪʦʚ (text 

mining) [1, 2], ʘ ʧʦʪʦʤʫ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʟʘʜʘʯʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ.  

ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʇʦʜʭʦʜ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʥ ʥʘ 

ʥʘʣʠʯʠʠ ʠʩʭʦʜʥʦʛʦ ʥʘʙʦʨʘ ʜʦʢʫʤʝʥʪʦʚ 

Ddd Ë=W
W

},...,{ 1  ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦ },...,{ 1 C
ccC= . ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʟʥʘʯʝʥʠʷ 

ʧʦʣʥʦʡ ʬʫʥʢʮʠʠ },{: FTCDʌ ­³
$

 ʠʟʚʝʩʪʥʳ 

ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ Ccd ij ³WÍ),( . ɼʦʢʫʤʝʥʪ 

jd  ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ic , ʝʩʣʠ 

ʊcdʌ ij =),(
$

, ʠ ʥʝʛʘʪʠʚʥʳʤ, ʝʩʣʠ 

Fcdʌ ij =),(
$

. 

ɺ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʥʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʌ ʞʝʣʘʪʝʣʴʥʦ ʚʳʯʠʩʣʠʪʴ ʝʛʦ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʜʦ ʧʦʩʪʨʦʝʥʠʷ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʠʩʭʦʜʥʳʡ ʥʘʙʦʨ ʜʦʢʫʤʝʥʪʦʚ ʨʘʟ-

ʙʠʚʘʝʪʩʷ ʥʘ ʜʚʘ ʥʘʙʦʨʘ: 

¶ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʥʘʙʦʨ 

},...,{ 1 TV
ddTV = . ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʥʘʙʦʨʘ 

ʩʪʨʦʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʌ; 

¶ ʪʝʩʪʦʚʳʡ ʥʘʙʦʨ },...,{
1 W+

= ddTe
TV

, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʜʦʢʫʤʝʥʪʘ Ted j Í , 

ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, ʨʝʰʝʥʠʝ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨʘ ),( ij cdʌ  ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʵʢʩʧʝʨʪ-

ʥʳʤ ʨʝʰʝʥʠʝʤ ),( ij cdʌ
$

. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟ-

ʤʝʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʘʥʦ ʥʘ ʚʝʣʠʯʠʥʝ 

ʩʦʚʧʘʜʝʥʠʡ ),( ij cdʌ  ʠ ),( ij cdʌ
$

. 

ɼʦʢʫʤʝʥʪʳ ʠʟ ʥʘʙʦʨʘ Teʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʠʥ-
ʜʫʢʪʠʚʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ; 

ʝʩʣʠ ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʥʝʧʨʘʚʜʦʧʦʜʦʙʥʦ ʭʦʨʦʰʠʤʠ ʠ 

ʥʝ ʥʦʩʷʪ ʥʘʫʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦ-

ʩʣʝ ʚʳʯʠʩʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʦʙʫʯʘʶʪ ʥʘ ʧʦʣʥʦʤ ʥʘʙʦʨʝ ʧʦʜ-

ʛʦʪʦʚʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʳʜʫ-

ʱʝʛʦ ʚʳʯʠʩʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʧʝʩ-

ʩʠʤʠʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ ʨʝʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʠʪʦʛʝ ʢʣʘʩʩʠʬʠ-

ʢʘʪʦʨ ʙʫʜʝʪ ʦʙʫʯʝʥ ʥʘ ʙʦʣʴʰʝʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, 

ʥʝʞʝʣʠ ʠʟʥʘʯʘʣʴʥʦ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ ʧʦʟʚʦʣʷʶʪ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʊʦʧʦ-

ʣʦʛʠʷ ʪʘʢʦʡ ʩʝʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʚʳʭʦʜʥʦʤ ʩʣʦʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʚ-

ʥʦ ʢʦʣʠʯʝʩʪʚʫ ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʘʪʝʛʦʨʠʡ 

},...,{ 1 C
ccC= , ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʤʝʞʜʫ ʚʳʭʦʜʦʤ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ ʢʘʪʝʛʦʨʠ-

ʝʡ ic , ʢʦʪʦʨʫʶ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʩʝʪʠ ʩ ʦʜʥʠʤ ʩʢʨʳʪʳʤ ʩʣʦʝʤ ʚʝʢʪʦʨ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʡ ʚʭʦʜʥʦʤʫ ʦʙʨʘʟʮʫ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʩʢʨʳʪʳʤ 

ʩʣʦʝʤ ʚ ʥʝʢʦʪʦʨʦʝ ʥʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʠʤʝʪʴ ʜʨʫʛʫʶ ʨʘʟʤʝʨʥʦʩʪʴ, ʘ ʟʘʪʝʤ ʛʠʧʝʨ-

ʧʣʦʩʢʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʡʨʦʥʘʤ ʚʳʭʦʜʥʦʛʦ 

ʩʣʦʷ, ʨʘʟʜʝʣʷʶʪ ʝʛʦ ʥʘ ʢʣʘʩʩʳ [2]. 

ʅʘʠʚʥʘʷ ʙʘʡʝʩʦʚʩʢʘʷ ʤʦʜʝʣʴ 

ʎʝʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ - ʥʘʡʪʠ ʩʘʤʳʡ ʧʦʜʭʦʜʷ-

ʱʠʡ ʢʣʘʩʩ ʜʣʷ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɺ ʥʘʠʚʥʦʡ ʙʘʡ-

ʝʩʦʚʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʥʘʭʦʞ-

ʜʝʥʠʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʛʦ ʢʣʘʩʩʘ 

)|(maxarg ji
Cc

m dcPc
Í

= , ʛʜʝ P( ic | jd ) - ʚʝʨʦʷʪ-

ʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʦʢʫʤʝʥʪ jd  ʧʦʧʘʜʸʪ ʚ ʢʣʘʩʩ ic . 

ɼʦʧʫʩʢʘʷ ʫʧʨʦʱʘʶʱʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʫʩʣʦʚ-

ʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʪʝʨʤʦʚ ʠ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʦ-

ʟʠʮʠʡ ʪʝʨʤʦʚ ʠ ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʦ ʫʤʥʦʞʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʝʟʘʚʠʩʠʤʳʭ ʩʦʙʳʪʠʡ, ʤʦʞʥʦ ʟʘʧʠ-

ʩʘʪʴ 

Ô
=

=Ö==
d

d

n

k

ikiniiiij ctPctPctPctPcttPcdP
1

2121 )|()|()...|()|()|,...,,()|(  

 

ʆʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʝʡ )|( ctP  ʩ ʧʦʤʦʱʴʶ 

ʦʙʫʯʘʶʱʝʛʦ ʤʥʦʞʝʩʪʚʘ ʙʫʜʝʪ 

c

ct

T

T
ctP =)|(Ĕ , 

ʛʜʝ ctT  - ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʞʜʝʥʠʡ ʪʝʨʤʘ t ʚʦ ʚʩʝʭ 

ʜʦʢʫʤʝʥʪʘʭ ʢʣʘʩʩʘ c; Tc - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʤʦʚ 

ʚ ʜʦʢʫʤʝʥʪʘʭ ʢʣʘʩʩʘ c. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʣʘʩʩʠʬʠ-

ʢʘʪʦʨ "ʦʙʫʯʝʥ", ʪʦ ʝʩʪʴ, ʥʘʡʜʝʥʳ ʚʝʣʠʯʠʥʳ 

)|(Ĕ ctP  ʠ )(ĔcP , ʤʦʞʥʦ ʦʪʳʩʢʘʪʴ ʢʣʘʩʩ ʜʦʢʫʤʝʥ-

ʪʘ [1]: 
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Cc
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1

)|()(Ĕmaxarg)(Ĕ)|(Ĕmaxarg  

 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ - ʟʘʜʘʯʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʚ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʨʘʟʙʠʪʴ ʟʘʜʘʥʥʫʶ ʚʳʙʦʨʢʫ 

ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ, 

ʥʘʟʳʚʘʝʤʳʝ ʢʣʘʩʪʝʨʘʤʠ, ʪʘʢ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʢʣʘ-

ʩʪʝʨ ʩʦʩʪʦʷʣ ʠʟ ʩʭʦʞʠʭ ʦʙʲʝʢʪʦʚ, ʘ ʦʙʲʝʢʪʳ ʨʘʟ-

ʥʳʭ ʢʣʘʩʪʝʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ. ʈʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʦʜʥʦʟʥʘʯ-

ʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦ ʥʘʠʣʫʯ-

ʰʝʛʦ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʤʝʪʨʠʢʠ [3]. ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʠ-

ʬʠʢʘʮʠʶ ʘʣʛʦʨʠʪʤʘ k-ʩʨʝʜʥʠʭ ʠ c-ʩʨʝʜʥʠʭ [4].  

ʀʥʜʝʢʩʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ 

ɼʦʢʫʤʝʥʪʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʠʥʪʝʨ-

ʧʨʝʪʠʨʦʚʘʥʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʦ-

ʢʫʤʝʥʪ jd  ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʚʝʢʪʦʨʘ ʚʝʩʦʚ 

ʪʝʨʤʦʚ 
jTjj wwd ,...,1=

C
, ʛʜʝ T ï ʤʥʦʞʝʩʪʚʦ 

ʪʝʨʤʦʚ, ʚʭʦʜʷʱʠʭ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʠʥ ʨʘʟ ʚ 

ʦʜʠʥ ʜʦʢʫʤʝʥʪ, ʘ 10 ¢¢ kjw  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʝʨʫ ʪʦʛʦ, ʥʘ ʩʢʦʣʴʢʦ ʪʝʨʤ kt  ʦʧʨʝʜʝʣʷʝʪ ʩʝʤʘʥ-

ʪʠʢʫ ʜʦʢʫʤʝʥʪʘ jd . ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ-

ʜʚʦʠʯʥʦʡ ʠʥʜʝʢʩʘʮʠʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʘ kjw  

ʪʝʨʤʘ kt  ʜʦʢʫʤʝʥʪʘ jd  ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʣʶʙʦʡ ʤʝʪʦʜ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʦʢʫʤʝʥʪʘ ʚ ʚʠʜʝ ʚʝʢʪʦʨʘ ʚʟʚʝʰʝʥ-

ʥʳʭ ʪʝʨʤʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʝʪʨʠʢʘ tfidf. ʆʜʥʘʢʦ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʝʝ ʬʦʨʤʫʣʠ-

ʨʦʚʢʝ, ʜʦʢʫʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʣʝʢʩʠʯʝʩʢʦʡ ʩʝ-

ʤʘʥʪʠʢʦʡ ʪʝʨʤʦʚ, ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ, ʩʦʩʪʘʚʥʘʷ ʩʝʤʘʥʪʠʢʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ɼʣʷ ʨʝ-

ʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʝʩʘ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʬʫʥʢ-

ʮʠʠ tfidf, ʥʦʨʤʘʣʠʟʫʶʪ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʢʪʠ-

ʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʧʨʦʮʝʜʫʨʝ ʠʥʜʝʢʩʘʮʠʠ ʤʦʞʝʪ 

ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʦʣʥʳʡ ʪʝʢʩʪ ʜʦʢʫʤʝʥʪʘ, ʣʠʙʦ ʯʘʩʪʠ 

ʜʦʢʫʤʝʥʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʣʘʩʩʠʬʠʮʠ-

ʨʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʘʚʜʘʥʦ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʫʯʘʶʱʠʝ ʜʘʥ-

ʥʳʝ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʦʧʠʩʳʚʘʶʪ ʪʝ ʢʣʘʩʩʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʫʯʝʥʠʝ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝ-

ʤʳ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ, ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʨʘʟʙʠʝʥʠʷ ʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʦ 

ʚʣʠʷʥʠʝ ʰʫʤʘ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʥʘ ʨʝʟʫʣʴʪʘʪ 

ʦʙʫʯʝʥʠʷ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʦʩʪʨʦʝʥʥʳʡ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨ. 
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ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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ɸʥʥʦʪʘʮʠʷ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥ-

ʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩʪʫʜʝʥʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʢʦʪʦʨʳʡ ʧʨʝʚʦʩʭʦʜʠʪ ʜʨʫʛʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴʶ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠ-

ʪʳ, ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʳʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ ʭʝʰ-ʩʫʤʤ, ʧʦ ʢʦʪʦʨʳʤ ʥʝʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʝʜʤʝʪ ʪʨʘʥʟʘʢʮʠʠ ʠʣʠ ʠʥʳʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

Abstract. 
The article discusses the practical implementation of the application of the data storage system of achieve-

ments of a university student based on the blockchain technology, which is superior to other security technolo-

gies. It has a high degree of cryptographic protection, because each block consists of hash sums for which it is 

impossible to accurately determine the subject of a transaction or other input data. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʙʣʦʢʯʝʡʥ, ʰʘʙʣʦʥ, ʜʝʣʝʛʠʨʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʚʘʣʠʜʘʮʠʷ 

Key words: distributed systems, blockchain, pattern, delegation, information technology, validation 

 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ Blockchain [1] ʜʣʷ ʨʝʘʣʠ-

ʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ʣʠʯʥʳʭ ʜʘʥʥʳʭ, 

ʥʘ ʧʨʠʤʝʨʝ ʨʝʝʩʪʨʘ ʜʦʩʪʠʞʝʥʠʡ ʩʪʫʜʝʥʪʘ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ. ʈʝʝʩʪʨ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

çʚʠʟʫʘʣʴʥʦʝ ʨʝʟʶʤʝè. ɺ ʥʝʤ ʙʫʜʝʪ ʦʪʨʘʞʘʪʴʩʷ 

ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʧʳʪʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʢʘʯʝʩʪʚ ʝʛʦ ʦʙʣʘʜʘʪʝʣʷ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʯʸʪʥʫʶ ʢʥʠʞʢʫ [2]. ʕʪʦ ʜʦʢʫʤʝʥʪ, 

ʩʦʜʝʨʞʘʱʠʡ ʟʘʧʠʩʠ ʦʙ ʫʩʧʝʭʘʭ ʩʪʫʜʝʥʪʘ ï ʩʜʘʯʝ 

ʟʘʯʸʪʦʚ ʠ ʵʢʟʘʤʝʥʦʚ, ʧʨʦʭʦʞʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʘʢʪʠʢ, ʘ ʪʘʢʞʝ ʦʪʤʝʪʦʢ ʦ ʩʜʘʯʝ ʢʫʨʩʦʚʳʭ, ɺʂʈ, 

ʜʠʧʣʦʤʘ ʠʣʠ ʜʠʩʩʝʨʪʘʮʠʡ. ɼʘʣʝʝ ʙʫʜʫʪ ʦʧʠʩʘʥʳ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ ʧʘʪʪʝʨʥʳ. 

ʌʘʩʘʜ. ʐʘʙʣʦʥ ʬʘʩʘʜ (ʘʥʛʣ. Facade) ð 

ʩʪʨʫʢʪʫʨʥʳʡ ʰʘʙʣʦʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶ-

ʱʠʡ ʩʢʨʳʪʴ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʫʪʸʤ ʩʚʝʜʝʥʠʷ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʥʝʰʥʠʭ ʚʳʟʦʚʦʚ ʢ ʦʜʥʦʤʫ ʦʙʲ-

ʝʢʪʫ, ʜʝʣʝʛʠʨʫʶʱʝʤʫ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʲʝʢ-

ʪʘʤ ʩʠʩʪʝʤʳ (ʨʠʩ. 1). 

 
ʈʠʩ. 1 ï ʌʘʩʘʜ 

 

ɼʝʣʝʛʠʨʦʚʘʥʠʝ. ɼʝʣʝʛʠʨʦʚʘʥʠʝ (ʘʥʛʣ. 

Delegation) ð ʦʩʥʦʚʥʦʡ ʰʘʙʣʦʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ 

ʢʦʪʦʨʦʤ ʦʙʲʝʢʪ ʚʥʝʰʥʝ ʚʳʨʘʞʘʝʪ ʥʝʢʦʪʦʨʦʝ ʧʦʚʝ-

ʜʝʥʠʝ, ʥʦ ʚ ʨʝʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʸʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʚʷʟʘʥʥʦʤʫ ʦʙʲʝʢ-

ʪʫ. CheckValid ʜʦʣʞʝʥ ʚʝʩʪʠ ʣʦʛ ʜʝʡʩʪʚʠʡ. ʕʪʫ 

ʨʘʙʦʪʫ ʦʥ ʦʪʜʘʝʪ ʢʣʘʩʩʫ Log (ʨʠʩ. 2). 

 
ʈʠʩ. 2 ï ɼʝʣʝʛʠʨʦʚʘʥʠʝ 

 

ʅʘʙʣʶʜʘʪʝʣʴ. ʅʘʙʣʶʜʘʪʝʣʴ (ʘʥʛʣ. Observer) 

ð ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʰʘʙʣʦʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ 

ʠʟʚʝʩʪʝʥ ʢʘʢ çʧʦʜʯʠʥʸʥʥʳʝè (Dependents). ʆʧʨʝ-

ʜʝʣʷʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʪʠʧʘ çʦʜʠʥ ʢʦ ʤʥʦʛʠʤè ʤʝʞʜʫ 

ʦʙʲʝʢʪʘʤʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʦ-

ʩʪʦʷʥʠʷ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚʩʝ ʟʘʚʠʩʷʱʠʝ ʦʪ ʥʝʛʦ 

ʦʧʦʚʝʱʘʶʪʩʷ ʦʙ ʵʪʦʤ ʩʦʙʳʪʠʠ (ʨʠʩ. 3). 

 
ʈʠʩ. 3 ï ʅʘʙʣʶʜʘʪʝʣʴ 
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ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪ ʠʥʠʮʠʘʣʠʟʘ-

ʮʠʶ ʩʝʪʝʚʳʭ ʰʠʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʥʘʰʝʤʫ ʙʣʦʢʯʝʡʥʫ. ʅʘ ʨʠʩ. 4 ʚ ʦʢʥʝ ʣʦʛʘ ʠʟʦʙʨʘ-

ʞʝʥʘ ʚʦʟʥʠʢʰʘʷ ʦʰʠʙʢʘ ʠʥʠʮʠʘʣʠʟʘʮʠʠ (ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʧʦʜʢʣʶʯʝʥʠʝ) ʠ ʜʘʣʴʥʝʡʰʘʷ 

ʨʘʙʦʪʘ ʚ ʩʠʩʪʝʤʝ ʥʝʚʦʟʤʦʞʥʘ. 

 

 
ʈʠʩ. 4 ï ʅʘʯʘʣʴʥʘʷ ʠʥʠʮʠʘʣʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʝʪʝʚʳʭ ʰʠʥ ʟʘʛʨʫʞʘʝʪʩʷ ʮʝʧʦʯʢʘ ʪʨʘʥʟʘʢʮʠʡ ʠ ʧʨʦʠʩʭʦʜʠʪ ʝʸ 

ʚʘʣʠʜʘʮʠʷ [3]. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʘʣʠʜʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʮʝʧʦʯʝʢ ʪʨʘʥʟʘʢʮʠʡ. ʅʘ ʨʠʩ. 5 

ʠʟʦʙʨʘʞʝʥ ʨʝʟʫʣʴʪʘʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

 

 
ʈʠʩ. 5 ï ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʮʝʧʦʯʝʢ 

 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʪʨʘʥʟʘʢʮʠʠ ʚ ʮʝʧʦʯʢʫ ʟʘʧʦʣʥʷʶʪʩʷ ʯʝʪʳʨʝ ʧʦʣʷ. ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʜʦʙʘʚʣʝ-

ʥʠʷ ʪʨʘʥʟʘʢʮʠʠ ʠ ʝʸ ʧʨʦʚʝʨʢʘ ʫʟʣʦʤ ʚʘʣʠʜʘʪʦʨʦʤ. 

 

 
ʈʠʩ. 6 ï ɼʦʙʘʚʣʝʥʠʝ ʪʨʘʥʟʘʢʮʠʠ 
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ʅʘ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʙʘʚʣʝʥʠʝ ʪʨʘʥʟʘʢʮʠʠ ʠ ʦʰʠʙʢʘ ʝʝ ʚʘʣʠʜʘʮʠʠ. 

 
ʈʠʩ. 7 ï ɼʦʙʘʚʣʝʥʠʝ ʥʝʢʦʨʨʝʢʪʥʦʡ ʪʨʘʥʟʘʢʮʠʠ ʚ ʮʝʧʦʯʢʫ 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʩʚʝʜʝʥʠʷ ʦ ʩʪʫʜʝʥʪʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʝʛʦ ʘʜʨʝʩ ʚ ʩʝʪʠ ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 8. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʟʥʘʪʴ ʌʀʆ ʩʪʫʜʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʝʱʸ ʚʝʩʪʠ ʝʛʦ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʣʶʯ. 

 

 
ʈʠʩ. 8 ï ʆʪʦʙʨʘʞʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʩʪʫʜʝʥʪʝ 

 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚʳʩʪʘʚʣʝʥʥʳʝ ʦʮʝʥʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʨʠʩ. 9. 

 

 
ʈʠʩ. 9 ï ʆʪʦʙʨʘʞʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝ 

 

ɸ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʚʝʜʝʥʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʨʝʜʤʝʪ ʠ ʚʳʧʦʣʥʠʪʴ ʧʦʠʩʢ, ʢʘʢ 

ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 10. 
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ʈʠʩ.10 ï ʉʪʘʪʠʩʪʠʢʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

 

ʅʘ ʨʠʩ. 11 ï 14 ʠʟʦʙʨʘʞʝʥʘ ʨʘʙʦʪʘ ʧʨʠʣʦʞʝʥʠʷ ʚʘʣʠʜʘʪʦʨʘ. ɺ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʦʜʥʦʤ 

ʫʟʣʝ ʚʘʣʠʜʘʪʦʨʝ ʦʥʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʜʨʫʛʠʝ ʫʟʣʳ ʚʘʣʠʜʘʪʦʨʳ. 

 

 
ʈʠʩ. 11 ï ɺʘʣʠʜʘʪʦʨ. ɼʘʥʥʳʝ ʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʭ 

 

 
ʈʠʩ. 12 ï ɺʘʣʠʜʘʪʦʨ. ɼʘʥʥʳʝ ʦ ʩʪʫʜʝʥʪʘʭ 

 

 
ʈʠʩ. 13 ï ɺʘʣʠʜʘʪʦʨ. ɼʘʥʥʳʝ ʦ ʧʨʝʜʤʝʪʘʭ 


