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ʧʨʦʜʫʢʮʽʾ ʥʘ ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè. ʈʦʟʰʠʨʠʪʠ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 
ʤʦʞʣʠʚʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʧʝʨʘʪʠʚʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʪʨʘʪʫ ʢʠʩʥʶ ʽ 
ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʥʘ ʧʝʯʘʭ ʽ ʜʘʥʠʭ ʧʨʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʢʠʩʥʝʚʠʭ ʬʫʨʤ. 
ɿʘʙʝʟʧʝʯʠʪʠ ʧʨʠ ʮʴʦʤʫ ʧʨʦʛʥʦʟ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 
ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʾ ʚʘʥʥʠ ʫ ʚʩʽʭ ʧʝʨʽʦʜʘʭ ʧʣʘʚʢʠ ʩʪʘʣʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ 
ʨʽʜʢʦʤʫ ʧʝʨʽʦʜʽ. ʇʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ ʇʂ çʄʘʡʩʪʝʨè. 
ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ 

ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʇʂ çʄʘʡʩʪʝʨè ʚ ʫʤʦʚʘʭ ʽʩʥʫʶʯʦʛʦ 
ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 
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ʧʨʦʜʫʢʮʽʾ ʪʘ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʝʢʦʥʦʤʽʾ ʜʦʨʦʛʠʭ ʤʘʪʝʨʽʘʣʽʚ 
ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʨʘʢʫ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʘʣʽ. 
ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ï ʥʝʣʽʥʽʡʥʠʡ ʩʠʤʧʣʝʢʩ ʤʝʪʦʜ; ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʡ 

ʘʥʘʣʽʟ ʩʠʩʪʝʤʠ çʤʝʪʘʣ-ʰʣʘʢ-ʛʘʟè.  
ʇʂ çʄʘʡʩʪʝʨè ʚʠʢʦʥʫʻ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʥʘʩʪʫʧʥʽ ʜʽʾ: 
ï ʨʦʟʨʘʭʫʥʦʢ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʢʣʘʜʫ ʽ ʢʽʣʴʢʦʩʪʽ ʤʝʪʘʣʫ, ʰʣʘʢʫ ʽ ʛʘʟʫ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʛʨʽʚʫ ʽ ʧʣʘʚʣʝʥʥʷ ʰʠʭʪʠ, ʜʦʚʝʜʝʥʥʷ ʪʘ 
ʨʦʟʢʠʩʣʶʚʘʥʥʷ-ʣʝʛʫʚʘʥʥʷ ʩʪʘʣʽ, ʰʣʷʭʦʤ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 
ʩʠʩʪʝʤʠ çʤʝʪʘʣ-ʰʣʘʢ-ʛʘʟè; 
ï ʨʦʟʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʝʨʦʩʧʣʘʚʽʚ, ʢʦʢʩʠʢʘ, 

ʚʪʦʨʠʥʥʦʛʦ ʘʣʶʤʽʥʽʶ ʽ ʦʢʘʣʠʥʠ ʟʘʩʦʙʘʤʠ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʇʂ çʄʘʡʩʪʝʨè ʚ ʤʝʞʘʭ 

ʤʘʨʪʝʥʽʚʩʴʢʦʛʦ ʮʝʭʫ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ: 
ï ʘʥʘʣʽʟ ʧʦʪʦʯʥʦʾ ʷʢʽʩʥʦʾ ʪʘ ʢʽʣʴʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʙʦʪʫ ʜʘʪʯʠʢʽʚ 

ʪʠʩʢʫ ʪʘ ʚʠʪʨʘʪʠ ʢʠʩʥʶ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʘʨʛʦʥʫ ʪʦʱʦ;  
ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʨʦʙʦʪʠ ʤʘʨʪʝʥʽʚʩʴʢʦʾ ʧʝʯʽ 

ʽ ɼʉʇɸ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʇʂ çʄʘʡʩʪʝʨè;  
ï ʫʜʦʩʢʦʥʘʣʝʥʥ ̫ ʽ ʨʝʘʣʽʟʘʮʽʷ ʙʣʦʢʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ 

ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʾ ʚʘʥʥʠ ʟʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ ʜʘʪʯʠʢʽʚ ʨʝʘʣʴʥʦʛʦ 
ʯʘʩʫ;  
ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʷ ʙʣʦʢʫ ʚʠʜʘʯʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʘʡʩʪʨʫ 

ʙʣʦʢʫ ʧʝʯʝʡ ʧʦ ʦʧʪʠʤʘʣʴʥʦʤʫ ʟʘʚʝʨʰʝʥʥ ʁʧʨʦʮʝʩʫ ʜʦʚʝʜʝʥʥʷ ʩʪʘʣʽ ʚ 
ʤʘʨʪʝʥʽʚʩʴʢʽʡ ʧʝʯʽ ʽ ɼʉʇɸ; 
ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʫ ʘʜʘʧʪʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʇʂ çʄʘʡʩʪʝʨè; 
ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʦʣʦʚʥʦʾ ʪʘ ʜʨʫʛʦʨʷʜʥʠʭ ʬʦʨʤ ʧʨʦʛʨʘʤʠ.  
ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ 

ʨʽʜʢʦʾ ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʾ ʚʘʥʥʠ, ʱʦ ʚʢʣʶʯʘʻ ʤʝʪʘʣʝʚʫ, ʰʣʘʢʦʚʫ ʽ ʛʘʟʦʚʫ 
ʬʘʟʠ. ʄʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʣʘʚʢʠ ʜʦ 
ʧʦʯʘʪʢʫ ʬʘʢʪʠʯʥʠʭ ʟʘʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʝʢʩʧʨʝʩ-ʘʥʘʣʽʟʽʚ ʤʝʪʘʣʫ, ʘ ʜʘʣʽ 
ʢʦʨʠʛʫʚʘʪʠ ʧʨʦʛʥʦʟʥʽ ʪʨʘʻʢʪʦʨʽʾ ʟʘ ʜʘʥʠʤʠ ʬʘʢʪʠʯʥʠʭ ʟʘʤʽʨʽʚ. ʋ ʤʦʜʝʣʴ 
ʚʚʝʜʝʥʽ ʧʦʢʘʟʘʥʥʷ ʚʠʪʨʘʪʦʤʽʨʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʽ ʢʠʩʥʶ, ʧʦʟʠʮʽʡʥʠʭ 
ʜʘʪʯʠʢʽʚ ʧʦʣʦʞʝʥʥʷ ʬʫʨʤ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ.  
ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʜʦʩʢʦʥʘʣʝʥʦ ʘʣʛʦʨʠʪʤ 

ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʢʠʩʣʝʥʥʷ-ʣʝʛʫʚʘʥʥʷ ʩʪʘʣʽ ʥʘ ʚʠʧʫʩʢʫ ʟ 
ʧʝʯʽ; ʨʦʟʰʠʨʝʥʦ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʣʝʛʫʚʘʥʥʷ ʽ ʰʠʭʪʦʚʢʠ 
ʧʣʘʚʢʠ; ʚʜʦʩʢʦʥʘʣʝʥʦ ʤʦʜʫʣʴ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʧʣʘʚʢʠ ʚ ʨʝʘʣʴʥʦʤʫ 
ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʟ ʦʧʝʨʘʪʠʚʥʠʤ ʧʨʦʛʥʦʟʦʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʨʽʜʢʦʛʦ 
ʤʝʪʘʣʫ ʽ ʚʤʽʩʪʦʤ ʚ ʥʴʦʤʫ ʚʫʛʣʝʮʶ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʨʦʛʨʽʚʫ ʽ ʟʘʢʽʥʯʫʶʯʠ 
ʚʠʧʫʩʢʦʤ ʟ ʧʝʯʽ.  
ʇʨʦʚʝʜʝʥʦ ʤʦʥʽʪʦʨʠʥʛ ʇʂ çʄʘʡʩʪʝʨè ʟʘ 44 ʧʣʘʚʢʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʚ ʤʘʨʪʝʥʽʚʩʴʢʦʤʫ 
ʮʝʭʫ ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè. 
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ʎʠʬʨʦʚʽ ʧʽʜʩʪʘʥʮʽʾ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʚʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 
ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ. ɺʧʨʦʚʘʜʞʝʥʥʷ 
ʜʠʜʞʠʪʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ 
ʧʽʜʩʪʘʥʮʽʷʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʦʧʪʠʤʽʟʫʶʯʠ ʨʦʙʦʪʫ ʚʩʽʻʾ ʩʠʩʪʝʤʠ 
ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. ɿʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ 
ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʪʘ ʧʨʦʪʦʢʦʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʟʨʦʩʪʘʻ 
ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʠ ʚ ʤʝʨʝʞʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ 
ʘʚʘʨʽʾ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʨʠʛʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʠʬʨʦʚʽ 
ʧʽʜʩʪʘʥʮʽʾ ʟʤʝʥʰʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʢʘʙʝʣʴʥʠʭ 
ʟ'ʻʜʥʘʥʴ, ʩʧʨʦʱʫʶʪʴ ʤʦʥʪʘʞ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ 
ʜʠʩʪʘʥʮʽʡʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʩʪʘʥ ʦʙʣʘʜʥʘʥʥʷ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʩʧʨʦʱʫʻ 
ʽʥʪʝʛʨʘʮʽʶ ʟ ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʤʝʨʝʞʘʤʠ. 
ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ ʫ 2024 ʨʦʮʽ 

ʧʦʚôʷʟʘʥʝ ʟ ʥʠʟʢʦʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: 
ï ʮʠʬʨʦʚʘ ʧʽʜʩʪʘʥʮʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʘʭ IEC 61850, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʽʥʪʝʛʨʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ (ɯɽʇ) 
ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ; 
ï ʟʘʤʽʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʤʽʜʥʠʭ ʢʘʙʝʣʽʚ ʥʘ ʦʧʪʠʯʥʽ ʚʦʣʦʢʥʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʚʠʤʘʛʘʶʪʴ ʪʝʭʥʽʯʥʦʾ 
ʧʽʜʪʨʠʤʢʠ ʪʘ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ; 
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ï ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʨʘʮʶʻ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 
ʟʘʚʘʜ ʪʘ ʧʝʨʝʧʘʜʽʚ ʪʝʤʧʝʨʘʪʫʨ, ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ 
ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ (IEC 61850-3, IEEE 1613); 
ï ʙʘʛʘʪʦ ʫʢʨʘʾʥʩʴʢʠʭ ʝʣʝʢʪʨʦʤʝʨʝʞ ʧʦʪʨʝʙʫʶʪʴ ʟʘʤʽʥʠ ʘʙʦ ʩʫʪʪʻʚʦʾ 

ʤʦʜʝʨʥʽʟʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, 
ʚʘʨʪʽʩʪʴ ʤʦʜʝʨʥʽʟʘʮʽʾ ʻ ʚʠʩʦʢʦʶ ʯʝʨʝʟ ʧʦʪʨʝʙʫ ʚ ʥʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 
ʩʠʩʪʝʤʘʭ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ; 
ï ʮʠʬʨʦʚʽ ʧʽʜʩʪʘʥʮʽʾ ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʦʧʪʠʯʥʠʭ ʤʝʨʝʞ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʪʘ 
ʰʚʠʜʢʦʩʪʽ; 
ï ʚ ʋʢʨʘʾʥʽ ʙʨʘʢʫʻ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʽ ʜʦʩʚʽʜ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ; 
ï ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʽʥʪʝʨʥʝʪʫ ʧʨʠʩʪʨʦʾʚ ʽ ʩʠʩʪʝʤ 

ʩʪʚʦʨʶʻ ʨʠʟʠʢʠ ʢʽʙʝʨʟʘʛʨʦʟ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʽ ʨʦʟʚʠʥʝʥʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ 
ʜʘʥʠʭ ʽ ʢʦʤʫʥʽʢʘʮʽʡ, ʢʦʪʨʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ 
ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʱʦʙ ʟʘʧʦʙʽʛʘʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʜʦʩʪʫʧʫ ʪʘ 
ʚʪʨʘʪʽ ʜʘʥʠʭ. 
ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʢʣʠʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ 

ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʤʘʡʙʫʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʨʦʟʫʤʥʽ 
ʤʝʨʝʞʽ (smart grids) ʪʘ ʨʦʟʧʦʜʽʣʝʥʘ ʛʝʥʝʨʘʮʽʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʋʢʨʘʾʥʽ ʣʝʛʰʝ 
ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ ʛʣʦʙʘʣʴʥʽʡ ʝʥʝʨʛʝʪʠʯʥʽʡ ʛʘʣʫʟʽ ʪʘ ʧʽʜʚʠʱʠʪʠ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʩʚʦʻʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
ɼʣʷ ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ ʙʫʣʦ ʦʙʨʘʥʦ ʩʪʘʥʜʘʨʪ IEC 61850 

ʯʝʨʝʟ ʡʦʛʦ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, 
ʛʥʫʯʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʩʪʘʥʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʢʨʠʪʫ 
ʘʨʭʽʪʝʢʪʫʨʫ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʦʙôʻʜʥʫʚʘʪʠ ʨʽʟʥʦʨʽʜʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ ʧʨʠʩʪʨʦʾ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ 
ʘʚʪʦʤʘʪʠʢʠ (ʈɿɸ), ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ (IED) ʽ SCADA-
ʩʠʩʪʝʤʠ, ʱʦ ʩʫʪʪʻʚʦ ʩʧʨʦʱʫʻ ʽʥʞʝʥʝʨʥʽ ʨʦʙʦʪʠ ʪʘ ʧʦʜʘʣʴʰʝ ʫʧʨʘʚʣʽʥʥʷ 
ʧʽʜʩʪʘʥʮʽʻʶ. 
ɿʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ ʧʨʦʪʦʢʦʣʽʚ, ʪʘʢʠʭ ʷʢ GOOSE ʽ MMS, IEC 61850 

ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʟʤʽʥʶʚʘʪʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʽʜʩʪʘʥʮʽʾ ʪʘ ʜʦʜʘʚʘʪʠ ʥʦʚʽ 
ʧʨʠʩʪʨʦʾ ʙʝʟ ʟʥʘʯʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʩʠʩʪʝʤʠ, ʱʦ ʩʧʨʦʱʫʻ ʤʦʜʝʨʥʽʟʘʮʽʶ ʪʘ 
ʨʦʟʰʠʨʝʥʥʷ ʧʽʜʩʪʘʥʮʽʾ, ʧʽʜʚʠʱʫʶʯʠ ʾʾ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʟʤʽʥ ʧʦʪʨʝʙ 
ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. 
ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ IEC 61850 ï ʮʝ ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʤʽʜʥʠʭ ʢʘʙʝʣʽʚ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʦʧʪʦʚʦʣʦʢʦʥʥʠʭ ʟ'ʻʜʥʘʥʴ ʽ 
ʮʠʬʨʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʱʦ ʧʦʣʝʛʰʫʻ ʤʦʥʪʘʞ ʽ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ 
ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʶʯʠ ʩʪʽʡʢʽʩʪʴ ʜʦ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʝʨʝʰʢʦʜ. 
ʆʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʧʨʘʮʶʻ ʟʘ ʩʪʘʥʜʘʨʪʦʤ IEC 61850, ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʾ 

ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʷʚʣʷʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ 
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ʟʘʧʦʙʽʛʘʪʠ ʘʚʘʨʽʷʤ, ʱʦ ʧʽʜʚʠʱʫʻ ʙʝʟʧʝʢʫ ʪʘ ʟʤʝʥʰʫʻ ʯʘʩ ʧʨʦʩʪʦʾʚ, ʱʦ ʻ 
ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʩʪʘʥʮʽʡ. 
ʉʪʘʥʜʘʨʪ ɯEC 61850 ʧʽʜʪʨʠʤʫʻ ʨʦʙʦʪʫ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ɸʉʋ ʊʇ), ʱʦ 
ʜʦʟʚʦʣʷʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʢʝʨʫʚʘʪʠ ʚʩʽʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʽʜʩʪʘʥʮʽʾ ʚ 
ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʚʩʽʤʘ ʧʨʦʮʝʩʘʤʠ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʥʜʘʨʪ IEC 61850 ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʦʻʜʥʫʻ ʩʫʤʽʩʥʽʩʪʴ, 
ʛʥʫʯʢʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 
ʫ ʧʦʙʫʜʦʚʽ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʩʪʽʡʢʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
ɼʣʷ ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʰʝʥʥʷ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʽ IEC 61850, ʚʽʜ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʚʝʥʜʦʨʽʚ, ʷʢʽ 
ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  
ABB ʧʨʦʧʦʥʫʻ ʪʝʭʥʦʣʦʛʽʾ, ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʽʾ 
ʧʨʦʜʫʢʪʽʚ Relion ʜʣʷ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʘʚʪʦʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʨʽʰʝʥʥʷ 
ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ. Schneider Electric ʧʨʦʧʦʥʫʻ 
ʧʣʘʪʬʦʨʤʫ EcoStruxure, ʷʢʘ ʚʢʣʶʯʘʻ ʨʽʰʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 
ʧʽʜʩʪʘʥʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʪʝʛʨʘʮʽʾ ʨʽʰʝʥʴ ʜʣʷ 
ʤʦʥʽʪʦʨʠʥʛʫ, ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʩʪʘʥʮʽʷʤʠ. Easergy T300 ʻ 
ʦʜʥʠʤ ʟ ʨʽʰʝʥʴ ʢʦʤʧʘʥʽʾ SE ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʟʧʦʜʽʣʴʯʠʭ 
ʝʣʝʢʪʨʦʤʝʨʝʞ. Siemens ʪʘʢʦʞ ʻ ʧʨʦʚʽʜʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʦʙʣʘʜʥʘʥʥʷ 
ʜʣʷ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ, ʟʦʢʨʝʤʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ 
ʩʠʩʪʝʤ ʪʘ SCADA. 
ʈʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʽʜʪʨʠʤʢʠ 

ʜʝʨʞʘʚʠ ʪʘ ʟʘʣʫʯʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ɼʝʷʢʽ ʤʽʞʥʘʨʦʜʥʽ 
ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʬʽʥʘʥʩʦʚʽ ʽʥʩʪʠʪʫʮʽʾ, ʪʘʢʽ ʷʢ ɭʚʨʦʧʝʡʩʴʢʠʡ ʙʘʥʢ 
ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ (ɭɹʈʈ), ʧʽʜʪʨʠʤʫʶʪʴ ʧʨʦʝʢʪʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 
ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʋʢʨʘʾʥʽ, ʚʢʣʶʯʘʶʯʠ ʮʠʬʨʦʚʽ ʧʽʜʩʪʘʥʮʽʾ. 
ʎʝ ʜʦʧʦʤʦʞʝ ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʽ 
ʧʦʢʨʘʱʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʨʘʾʥʠ. 
ʋ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʧʽʜʩʪʘʥʮʽʡ 

ʚ ʋʢʨʘʾʥʽ ʙʫʜʝ ʧʨʠʩʢʦʨʶʚʘʪʠʩʷ ʟʘʚʜʷʢʠ ʜʝʨʞʘʚʥʠʤ ʩʪʨʘʪʝʛʽʷʤ, ʷʢʽ 
ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 
ʽʥʪʝʛʨʘʮʽʶ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʝʥʝʨʛʦʨʠʥʢʘʤʠ. ɿʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ 
ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʧʦʧʠʪ ʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 
ʨʽʰʝʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʮʠʬʨʦʚʽ ʧʽʜʩʪʘʥʮʽʾ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʨʦʟʚʠʪʢʫ 
ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
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ʇʈɸʊ çʂɸʄɽʊ ʉʊɸʃʔè ï ʤʝʪʘʣʫʨʛʽʡʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʚʥʦʛʦ 

ʮʠʢʣʫ: ʚʽʜ ʟʙʘʛʘʯʝʥʥʷ ʚʫʛʽʣʣʷ, ʢʦʢʩʫʚʘʥʥʷ, ʜʦ ʚʠʧʫʩʢʫ ʛʦʪʦʚʦʛʦ 
ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ. ʂʦʢʩʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ 
ʮʝʭʫ ʫʣʦʚʣʝʥʥʷ ʭʽʤʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ: ʘʤʽʘʢʫ, ʥʘʬʪʘʣʽʥʫ, ʩʤʦʣʠ, 
ʙʝʥʟʦʣʴʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʬʝʥʦʣʽʚ ʟ ʦʪʨʠʤʘʥʥʷʤ ʛʦʪʦʚʠʭ ʧʨʦʜʫʢʪʽʚ: 
ʩʤʦʣʠ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʾ, ʘʤʦʥʽʶ ʩʫʣʴʬʘʪʫ, ʙʝʥʟʦʣʫ ʩʠʨʦʛʦ, ʬʝʥʦʣʷʪʫ 
ʥʘʪʨʽʶ, ʽ ʧʦʜʘʣʴʰʦʾ ʧʦʜʘʯʽ ʛʘʟʫ ʢʦʢʩʦʚʦʛʦ ʩʧʦʞʠʚʘʯʘʤ.  
ʎʝʭ ʫʣʦʚʣʶʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʦʢʩʫʚʘʥʥʷ (ʎʋʍʇʂ) ʇʈɸʊ 

"ʂɸʄɽʊ ʉʊɸʃʔ" ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʽʜʩʤʦʢʪʫʚʘʥʥʷ ʛʘʟʫ ʢʦʢʩʦʚʦʛʦ ʟ 
ʛʘʟʦʟʙʽʨʥʠʢʽʚ ʢʦʢʩʦʚʠʭ ʙʘʪʘʨʝʡ ˉ1-ʙʽʩ ʽ ˉ5, ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ 
ʦʭʦʣʦʜʞʝʥʥʷ, ʚʠʜʽʣʝʥʥʷ ʽ ʫʣʦʚʣʶʚʘʥʥʷ ʟ ʥʴʦʛʦ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  
ɼʦ ʩʢʣʘʜʫ ʎʋʍʇʂ ʚʭʦʜʷʪʴ: ʤʘʰʠʥʥʠʡ ʟʘʣ; ʩʫʣʴʬʘʪʥʝ ʚʽʜʜʽʣʝʥʥʷ; 

ʚʽʜʜʽʣʝʥʥʷ ʢʦʥʜʝʥʩʘʮʽʾ; ʚʽʜʜʽʣʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ; ʙʝʥʟʦʣʴʥʦ-ʩʢʨʫʙʝʨʥʝ 
ʚʽʜʜʽʣʝʥʥʷ; ʚʽʜʜʽʣʝʥʥʷ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 
ʆʙʣʘʜʥʘʥʥʷ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ï ʙʝʥʟʦʣʴʥʠʡ ʩʢʨʫʙʝʨ, ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʙʝʥʟʦʣʴʥʦ-ʩʢʨʫʙʝʨʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ. ɼʽʶʯʠʡ ʙʝʥʟʦʣʴʥʠʡ ʩʢʨʫʙʝʨ 
ʧʨʝʜʩʪʘʚʣʷʻ ʟ ʩʝʙʝ ʢʦʣʦʥʥʠʡ ʘʧʘʨʘʪ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʜʽʘʤʝʪʨʦʤ 2,85 
ʤ, ʚʠʩʦʪʦʶ 26,5 ʤ. ɺʙʠʨʥʝ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʝ ʤʘʩʣʦ ʜʣʷ ʫʣʦʚʣʝʥʥʷ 
ʙʝʥʟʦʣʴʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦʜʘʻʪʴʩʷ ʟʚʝʨʭʫ. ʂʦʢʩʦʚʠʡ ʛʘʟ ʧʦʜʘʻʪʴʩʷ ʟʥʠʟʫ. 
ɼʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʤʘʩʦʦʙʤʽʥʫ ʚ ʩʝʨʝʜʠʥʽ ʩʢʨʫʙʝʨʫ ʚʩʪʘʥʦʚʣʝʥʽ 
ʫ ʜʝʢʽʣʴʢʘ ʰʘʨʽʚ ʨʽʟʥʦʛʦ ʪʠʧʫ ʥʘʩʘʜʢʠ. ʇʨʠʟʥʘʯʝʥʥʷ ʙʝʥʟʦʣʴʥʦʛʦ 
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ʩʢʨʫʙʝʨʫ ʫʣʦʚʣʝʥʥʷ ʙʝʥʟʦʣʫ ʟ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ. ʂʦʢʩʦʚʠʡ ʛʘʟ ʥʘ ʚʭʦʜʽ ʚ 
ʩʢʨʫʙʝʨ ʤʘʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʙʝʥʟʦʣʴʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 35-45 ʛ/ʤ3. ʅʘ ʚʠʭʦʜʽ 
ʟʽ ʩʢʨʫʙʝʨʘ 1-3 ʛ/ʤ3. ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʥʘ ʚʭʦʜʽ ʚ ʩʢʨʫʙʝʨ 
ʩʢʣʘʜʘʻ 25-35 Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʥʘ ʚʠʭʦʜʽ 30-40 Áʉ. 
ʊʝʤʧʝʨʘʪʫʨʘ ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ ʥʘ ʚʭʦʜʽ ʚ ʩʢʨʫʙʝʨ ʥʘ 2-3 ʛʨʘʜʫʩʠ ʙʽʣʴʰʝ ʟʘ 
ʪʝʤʧʝʨʘʪʫʨʫ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦ ʢʦʢʩʦʚʦʤʫ ʛʘʟʫ 
ʽʩʥʫʶʯʦʛʦ ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʫ ʩʢʣʘʜʘʻ 50 000 ʤ3 ʟʘ ʛʦʜʠʥʫ. ɺʠʪʨʘʪʘ 
ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ ʩʢʣʘʜʘʻ 170 ʢʛ ʥʘ 1 ʪʦʥʫ ʩʠʨʦʛʦ ʙʝʥʟʦʣʫ, ʘʙʦ 110-130 
ʤ3/ʛʦʜ [1, 2, 3, 4].  
ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ: ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʥʘ ʚʭʦʜʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʙʠʨʥʦʛʦ 
ʤʘʩʣʘ ʥʘ ʚʭʦʜʽ, ʧʦʚʝʨʭʥʷ ʢʦʥʪʘʢʪʫ ʬʘʟ ʚ ʩʝʨʝʜʠʥʽ ʩʢʨʫʙʝʨʫ, ʪʠʩʢ ʥʘ ʚʭʦʜʽ 
ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʪʘ ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ 
ʪʘ ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ. 
ɼʣʷ ʨʦʟʛʣʷʜʫ ʦʩʥʦʚʥʠʭ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ 

ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ: 
1) ʄʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʠ ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʫ. 
2) ʈʦʟʨʦʙʢʘ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʫ.  
ɼʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʠ ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʫ 

ʟʘʩʪʦʩʫʻʤʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ. ʂʦʤʧʣʝʢʪ ʜʘʪʯʠʢʽʚ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ 
ʧʘʪʨʫʙʢʘʭ ʚʭʦʜʫ ʪʘ ʚʠʭʦʜʫ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʪʘ ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ (ʨʠʩ. 1.).  

 
Рис. 1. Технологічна схема бензольного скруберу:  

1 – бензольний скрубер; 2 – ємність для регенерованого або нового 

вбирного масла; 3 – ємність для відпрацьованого вбирного масла;  

4 – насоси для подачі вбирного масла 
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ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʝʬʝʢʪʫ ʚʽʜ ʤʦʜʝʨʥʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʩʠʩʪʝʤʫ ʜʘʪʯʠʢʽʚ 
ʧʽʜʢʣʶʯʘʪʠ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʽʩʥʫʶʯʦʾ ɸʉʋʊʇ ʮʝʭʫ ʘʙʦ ʜʽʣʴʥʠʮʽ ʫʣʦʚʣʝʥʥʷ 
ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʩʪʫʧʦʚʠʤ ʽʥʪʝʛʨʫʚʘʥʥʷʤ. ʇʦʢʘʟʥʠʢʠ ʜʘʪʯʠʢʽʚ ʧʦʚʠʥʥʽ 
ʨʝʻʩʪʨʫʚʘʪʠʩʷ ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʪʘ ʤʘʪʠ ʚʧʣʠʚ ʥʘ ʢʝʨʫʚʘʥʥʷ 
ʫʧʨʘʚʣʷʶʯʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʊʘʢʠʤʠ ʫʧʨʘʚʣʷʶʯʠʤʠ 
ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʫ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ 
ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʙʠʨʥʦʛʦ 
ʤʘʩʣʘ ʥʘ ʚʭʦʜʽ ʪʘ ʥʘ ʚʠʭʦʜʽ, ʪʠʩʢ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʥʘ ʚʭʦʜʽ ʪʘ ʥʘ ʚʠʭʦʜʽ ʟʽ 
ʩʢʨʫʙʝʨʫ.  
ɿʛʽʜʥʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ 

ʪʘ ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ ï ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʨʝʛʫʣʶʚʘʪʠ ʧʦʜʘʯʫ ʤʘʩʣʘ. 
ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ ʻ ʯʘʩʪʦʪʥʝ 
ʨʝʛʫʣʶʚʘʥʥʷ ʡʦʛʦ ʧʨʠʚʦʜʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʦʜʘʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʢʽʣʴʢʽʩʪʴ 
ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʣʦʚʣʝʥʥʷ ʙʝʥʟʦʣʴʥʠʭ 
ʚʫʛʣʝʚʦʜʥʽʚ. ʆʪʞʝ ʩʢʦʨʦʪʠʪʴ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ ʚʽʜ 10 ʜʦ 
15 % ʪʘ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʧʦʜʘʯʫ ʪʘ ʚʽʜʚʝʜʝʥʥʷ ʤʘʩʣʘ. 
ʋ ʩʝʨʝʜʠʥʽ ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʝʨʞʘʚʽʶʯʘ ʛʦʬʨʦʚʘʥʘ 

ʥʘʩʘʜʢʘ. ʂʽʣʴʢʽʩʪʴ ʥʘʩʘʜʢʠ ʩʢʣʘʜʘʻ 72 ʙʣʦʢʠ, ʚʠʩʦʪʦʶ 13824 ʤʤ. 
ʋ ʩʢʨʫʙʝʨʽ ʟʥʘʭʦʜʷʪʴʩʷ ʨʦʟʧʦʜʽʣʴʥʽ ʪʘʨʽʣʢʠ ʚ ʢʽʣʴʢʦʩʪʽ 3 ʰʪ., 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʩʣʘ ʚʙʠʨʥʦʛʦ ʧʦ ʧʣʦʱʽ 
ʩʢʨʫʙʝʨʘ. ʈʦʟʧʦʜʽʣʴʥʽ ʪʘʨʽʣʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʯʝʨʝʟ 2 ʷʨʫʩʠ ʥʘʩʘʜʢʠ. 
ɿʘʛʘʣʴʥʘ ʧʦʚʝʨʭʥʷ ʥʘʩʘʜʢʠ ʩʢʣʘʜʘʻ 12760 ʤ2 
ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʷʨʫʩʘʭ ʥʘʩʘʜʢʠ ʧʽʜ ʨʦʟʧʦʜʽʣʴʥʠʤʠ ʪʘʨʽʣʢʘʤʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʪʘʢʪ ʧʦʚʝʨʭʥʽ ʬʘʟ ʤʽʞ ʢʦʢʩʦʚʠʤ ʛʘʟʦ ʪʘ ʚʙʠʨʥʠʤ 
ʤʘʩʣʦʤ, ʘʣʝ ʥʘ ʥʘʩʪʫʧʥʠʭ 2 ʷʨʫʩʘʭ ʥʘʩʘʜʢʠ ʟʘ ʧʨʠʯʠʥʠ çʧʨʠʩʪʽʥʥʦʛʦè 
ʝʬʝʢʪʫ ʥʘʩʘʜʢʘ ʧʨʘʮʶʻ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ. çʇʨʠʩʪʽʥʥʠʡè ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʚ 
ʥʘʩʪʫʧʥʦʤʫ ʷʚʠʱʽ: ʪʠʩʢ ʛʘʟʫ ʚʠʜʘʚʣʶʻ ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʩʪʽʥʦʢ ʩʢʨʫʙʝʨʫ 
ʚʙʠʨʥʝ ʤʘʩʣʦ ʟ ʧʦʚʝʨʭʥʝʚʦʾ ʥʘʩʘʜʢʠ. ʇʦʚʝʨʭʥʝʚʘ ʥʘʩʘʜʢʘ ʧʨʘʮʶʻ ʥʝ ʚ 
ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, ʱʦ ʯʘʩʪʢʦʚʦ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʙʝʥʟʦʣʴʥʦʛʦ 
ʩʢʨʫʙʝʨʫ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʙʝʥʟʦʣʴʥʦʛʦ ʩʢʨʫʙʝʨʫ 
ʧʨʦʧʦʥʫʻʪʴʩʷ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʭʦʜʽʚ ʜʣʷ ʧʦʜʘʯʽ ʪʘ 
ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʙʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦ ʧʦʚʝʨʭʥʽ ʙʣʦʢʽʚ ʥʘʩʘʜʢʠ. 
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ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè,  
ʤ. ɼʨʦʛʦʙʠʯ, ʋʢʨʘʾʥʘ 

 
Актуальність ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʶʯʦʶ ʧʦʪʨʝʙʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʫ ʧʨʦʮʝʩʘʭ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ, ʜʝ ʚʠʩʦʢʘ 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʝʪʘʥʫ ʩʪʘʥʦʚʠʪʴ ʩʝʨʡʦʟʥʫ ʟʘʛʨʦʟʫ ʘʚʘʨʽʡ ʪʘ ʨʠʟʠʢʽʚ ʜʣʷ 
ʞʠʪʪʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʡ ʟʘʭʠʩʪʫ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴ ʧʦʚʽʪʨʷʥʦ-ʛʘʟʦʚʦʛʦ ʩʢʣʘʜʫ, ʩʪʘʶʪʴ ʢʣʶʯʦʚʠʤ 
ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʙʝʟʧʝʢʠ [1]. ʆʜʥʘʢ ʚʠʥʠʢʘʻ ʚʘʞʣʠʚʘ 
ʧʨʦʙʣʝʤʘ ʟʘʭʠʩʪʫ ʤʝʪʘʥʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʚʪʨʫʯʘʥʥʷ, 
ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʦʾʚ ʫ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ 
ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʻ ʱʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʯʝʨʝʟ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʟʙʦʾʚ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 
ʨʠʟʠʢʽʚ ʘʚʘʨʽʡ [2]. 
ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʚʢʣʶʯʘʻ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʫ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʩʪʝʥʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʟʜʘʪʥʦʾ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʤʦʞʣʠʚʽ 
ʚʪʨʫʯʘʥʥʷ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 
ʢʦʥʪʨʦʣʶ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʘʧʘʨʘʪʥʠʤ ʨʝʟʝʨʚʫʚʘʥʥʷʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ 
ʚʠʷʚʣʷʪʠ ʢʨʠʪʠʯʥʽ ʟʤʽʥʠ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʜʘʪʯʠʢʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ 
ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʫ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪʘʭ [3]. 
Метою дослідження ʻ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʚʪʨʫʯʘʥʥʷ ʚ ʥʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʤʝʪʘʥʦʚʠʭ ʜʘʪʯʠʢʽʚ ʫ 
ʰʘʭʪʥʠʭ ʫʤʦʚʘʭ. ʅʘ ʦʩʥʦʚʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 
ʩʪʚʦʨʝʥʥʷ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʰʚʠʜʢʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 
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ʚʪʨʫʯʘʥʥʷ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʟʘʪʨʠʤʢʦʶ ʯʘʩʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʽʜʚʠʱʠʪʠ 
ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʥʘ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 
Розв'язання задачі. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʦʟʨʦʙʢʫ 

ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʜʘʪʯʠʢʽʚ ʩʠʩʪʝʤʠ 
ʘʝʨʦʛʘʟʦʚʦʛʦ ʟʘʭʠʩʪʫ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ. ɺʩʽ ʝʪʘʧʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 
ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ-ʩʭʝʤʠ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 
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Рис. 1. Блок-схема алгоритму дослідження впливу втручання 

на роботу датчиків концентрації метану 

 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʪʨʫʯʘʥʥʷ ʥʘ ʨʦʙʦʪʫ ʤʝʪʘʥʦʚʠʭ 

ʜʘʪʯʠʢʽʚ ʬʦʨʤʫʶʪʴ ʪʘʙʣʠʮʽ, ʜʝ ʬʽʢʩʫʶʪʴʩʷ ʟʤʽʥʠ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ 
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ʟʘʣʝʞʥʦ ʚʽʜ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʯʫʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʘʪʯʠʢʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʤʝʪʘʥʫ. ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʩʠʛʥʘʣʫ ʜʘʪʯʠʢʘ ʚʘʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʫʥʽʢʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʧʽʟʥʘʪʠ ʚʪʨʫʯʘʥʥʷ ʚ ʡʦʛʦ ʨʦʙʦʪʫ. ʅʘ 

ʦʩʥʦʚʽ ʮʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʤʝʪʦʜ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʘʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʪʨʫʯʘʥʥʷ ʚ ʥʦʤʽʥʘʣʴʥʠʡ ʨʝʞʠʤ 

ʨʦʙʦʪʠ ʜʘʪʯʠʢʘ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʚʪʨʫʯʘʥʥʷ ʚ ʨʦʙʦʪʫ 

ʜʘʪʯʠʢʘ ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ 

ʥʘʧʨʫʛʠ ʧʽʜ ʯʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʮʠʤ ʚʪʨʫʯʘʥʥʷʤ. 

ʎʝʡ ʧʽʜʭʽʜ ʥʝ ʚʠʤʘʛʘʻ ʧʦʨʽʚʥʷʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʽ ʢʽʥʮʝʚʠʭ ʟʥʘʯʝʥʴ 

ʩʠʛʥʘʣʫ, ʱʦ ʟʥʠʞʫʻ ʚʧʣʠʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʥʫ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʷʚʣʝʥʥʷ 

ʚʪʨʫʯʘʥʥʷ. 

ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ 

ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʟʘʧʦʙʽʛʘʥʥʶ 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʩʠʪʫʘʮʽʷʤ, ʧʦʚ'ʷʟʘʥʠʤ ʟ ʧʦʨʫʰʝʥʥʷʤ ʙʝʟʧʝʢʠ 

ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʫ ʚʠʭʽʜʥʦʤʫ 

ʩʠʛʥʘʣʽ ʜʘʪʯʠʢʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʥʫ ʧʽʜ ʯʘʩ ʚʪʨʫʯʘʥʥʷ ʫ ʡʦʛʦ ʨʦʙʦʪʫ 

ʩʪʚʦʨʝʥʦ ʣʘʙʦʨʘʪʦʨʥʠʡ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʩʪʝʥʜ. ʎʝʡ ʩʪʝʥʜ ʧʦʙʫʜʦʚʘʥʠʡ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʬʽʟʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʦʙʣʽʢʦʤ ʧʦʜʽʙʥʦʩʪʽ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʤʦʜʝʣʽ ʜʦ ʨʝʘʣʴʥʦʾ. ɺʽʥ ʻ ʛʝʨʤʝʪʠʯʥʦʶ ʢʘʤʝʨʦʶ, ʱʦ ʽʤʽʪʫʻ 

ʫʤʦʚʠ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʚʫʛʽʣʴʥʽʡ ʰʘʭʪʽ. ʂʘʤʝʨʘ ʦʩʥʘʱʝʥʘ 

ʤʝʪʘʥʦʚʠʤ ʜʘʪʯʠʢʦʤ ʊʍ 3261[4] ʪʘ ʜʦʜʘʪʢʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʡʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʴʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʘʧʘʨʘʪʫʨʦʶ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʘʤʧʣʽʪʫʜʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʚʠʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʜʘʪʯʠʢʘ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 
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Reputation is one of the key intangible components of modern enterprises 

shaping their perception among external and internal stakeholders. In the 

scientific literature, reputation is interpreted as a collective judgement of an 

enterpriseôs quality, reliability, responsibility and competitiveness, formed 

based on its activities, achievements and communications. Reputation as an 

entity is regarded as a strategic asset capable of impacting competitiveness, 

financial stability and overall trust in a company. 

Reputation control as both a scientific and practical discipline aims to 

purposefully shape, maintain and enhance a companyôs image among its key 

audiences. This includes monitoring the current state of reputation, assessing 

its strengths and weaknesses and developing measures to achieve a positive 

perception. Reputation encompasses several dimensions, including product 

quality, innovation, social responsibility, environmental sustainability, 

management transparency and employee relations. The impact of these 

components is reflected in customer satisfaction, investor trust and the 

efficiency of cooperation with partners. 

Theoretical research in the field of reputation control and management 

highlights the importance of an integrated approach that considers both 
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internal and external factors. Internal factors include production performance, 

management system, employee satisfaction and the effectiveness of internal 

communications. External factors encompass the companyôs communication 

activity in the media, the level of social responsibility, involvement in 

environmental initiatives and engagement with stakeholders. 

Reputation also carries economic value, as it influences a companyôs 

financial performance. Companies with a strong reputation incur lower costs 

when attracting investments, can secure better financing and procurement 

terms, and attract skilled and talented employees. In contrast, a poor reputation 

creates obstacles to development, increases marketing expenses and may lead 

to the loss of customers or sanctions from regulatory authorities. 

Modern research on reputation highlights the importance of its monitoring 

and management in the digital age. The growing role of social media and 

online communications significantly accelerates the speed of information 

dissemination, both positive and negative. Enterprises must leverage tools to 

analyse the sentiment of mentions, identify key topics and forecast risks. 

Reputation control also requires the use of complex mathematical models 

and analytical approaches. The theoretical foundations include the use of 

multidimensional models that account for the relationship between the 

companyôs performance indicators and its reputation level. However, despite 

the importance of the topic, the scientific literature still contains a limited 

number of studies on automating reputation management processes and 

leveraging artificial intelligence for dynamic analysis. This creates prospects 

for further research and improvement of existing approaches, including their 

adaptation to complex industrial environments. 

Therefore, reputation is not only a social phenomenon, but also a strategic 

resource that demands a systematic approach to management, incorporating 

theoretical foundations, technological capabilities and current challenges of 

the business environment. 

Reputation control as a discipline is actively developing, particularly given 

the growing significance of intangible assets in the global economy. 

A companyôs reputation is no longer merely a reflection of its past 

achievements, but also a tool for strategic influence on stakeholders, including 

customers, partners, employees and investors. Contemporary approaches to 

reputation control and management demonstrate the multifaceted nature of 

this asset, combining traditional approaches with the latest technologies and 

data analytics techniques. 

In today's world, reputation is shaped not only by the quality of products 

or services, but also by a company's ability to meet the social, environmental 

and ethical expectations of society. For example, according to the Edelman 
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Trust Barometer 2022, approximately 60% of consumers consider brand 

reputation as a crucial factor in their purchasing and employment decisions, 

while over 80% of institutional investors demand company transparency in 

their operations, paying equal attention to ESG as to operational and financial 

performance. This demonstrates that reputation management requires a 

holistic approach addressing the interconnection between business processes, 

corporate communications and the external environment. 

One of the key traditional methods of reputation management is analysing 

public opinion through sociological research and surveys. This provides an 

objective overview of the attitudes of various stakeholder groups towards the 

company. However, such methods lack dynamism and do not allow for a 

prompt response to changes in real time. Modern reputation control tools have 

significantly expanded the possibilities for analysis, monitoring and 

forecasting. Some of the popular systems that are widely used in business 

include: 

1. Platform for assessing corporate reputation RepTrak System is based 

on standardised metrics such as products, innovation, leadership, workplace, 

civic responsibility and financial stability. 

2. Platform for analysing social media data YouScan uses artificial 

intelligence to identify trends, predict risks and analyse customer feedback. 

3. Social media monitoring tool Brandwatch enables the analysis of 

brand mentions tone, identification of key discussion topics and evaluation of 

campaigns. 

There are numerous platforms for managing digital marketing, content, 

online mentions and reviews, identifying trends and evaluating the 

effectiveness of campaigns, such as Reputation.com, Hootsuite, Sprout 

Social, and others. 

These tools enable automated monitoring of companiesô media activity, 

analyse the sentiment of mentions and identify risk trends, allowing 

businesses to address reputational challenges promptly. 

According to Deloitteôs Reputation@Risk study, 87% of executives 

consider reputational risks the most critical among other strategic risks to their 

businesses, identifying reputation as one of the most important intangible 

assets. The report also revealed that 41% of companies that suffered 

reputational damage experienced a loss in revenue, with some experiencing a 

decline of over 20%. 

Modern companies use reputation metrics as a key component of strategic 

planning. For example, indicators such as Net Promoter Score (NPS), 

customer satisfaction (CSAT) and media activity help businesses evaluate the 

effectiveness of their initiatives and shape long-term strategies. In the mining 
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and metals industry, indicators reflecting environmental responsibility, 

community engagement, business transparency, investment and 

modernisation, and employee satisfaction are particularly important as they 

influence partnerships and access to investment.  

Modern mathematical approaches are emerging as key tools for optimising 

reputation control processes, providing deeper data analysis and accurate 

forecasts. Their application allows companies to evaluate the impact of 

various factors on reputation more reasonably and adapt their strategies to 

dynamic changes in the external environment. 

Regression analysis is a basic method for identifying quantitative 

correlations between internal performance indicators (e.g. product quality, 

resource utilisation efficiency) and reputational indicators (media activity, 

tone of media mentions, stakeholder loyalty). This analysis enables the 

company to identify which internal aspects have the greatest impact on its 

perception and develop recommendations for their improvement. For 

example, if a regression model indicates that switching to modern production 

technologies significantly improves reputation in the long run, the company 

can invest in relevant modernisation projects. 

Systems of differential equations allow modelling dynamic changes in 

reputation over time, considering the interaction of internal and external 

factors. This approach is particularly beneficial for predicting the long-term 

effects of crises or implementing new strategies. For example, a system of 

equations can explain how a company's speed of response to a crisis impacts 

reputation recovery following negative events. This allows companies to 

optimise their communication processes, develop the necessary 

communication tools and minimise losses associated with reputational risks. 

The Monte Carlo method is used to model the probability of various 

scenarios and assess risks. It enables to consider a wide range of uncertain 

factors affecting reputation and assess the likelihood of negative scenarios. 

For example, the method can be applied to analyse risks in the event of a large-

scale incident (environmental, hostilities, social disruption or cyber-attack) by 

modelling its impact on the company's reputation depending on the 

effectiveness of crisis management measures. 

Despite their significant benefits, implementing these methods in reputation 

control and management practices faces certain challenges. The main obstacles 

include the complexity of integrating different types of data (e.g. production, 

financial, social) and absence of a high level of automation of analytical processes, 

the need for access to qualitative data and investment in data processing 

technologies, the absence of standards and the dynamic nature of external 

changes. At the same time, these methods hold significant potential for the 
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development of reputation management. Integrating mathematical approaches 

with modern artificial intelligence and automation technologies can greatly 

simplify the analysis process and increase its accuracy. This opens up new 

opportunities for businesses seeking not only to effectively manage their 

reputation, but also to leverage it as a strategic resource to drive sustainable 

development and competitiveness in the global market. 

The automation of reputation control and management processes is one of 

the most promising areas of business development in the face of digital 

transformation. In today's business environment, reputation is a 

multidimensional asset shaped by a wide range of internal and external 

factors. However, despite the growing importance of reputation management, 

the introduction of automated systems capable of accounting for all key 

parameters remains limited. 

Today, there is a significant number of automation tools that monitor specific 

aspects of reputation. For example, the aforementioned social media analysis 

systems such as Brandwatch or YouScan utilise natural language processing 

(NLP) algorithms to analyse the sentiment of company mentions. Other tools 

focus on assessing the overall level of corporate reputation based on standardised 

metrics. However, while these systems are effective within their respective 

functions, they do not provide an integrated approach to reputation management, 

as they fail to consider the interrelationships between internal business indicators, 

reputational risks and the company's strategic goals. 

The lack of comprehensive automated reputation control and management 

systems is the result of several factors. Firstly, reputation as a phenomenon is 

complex and multifaceted, making it challenging to formalise in the form of 

mathematical models. Secondly, the integration of data from various sources, 

such as production systems, financial indicators, social media data and 

stakeholder surveys, requires a strong analytical infrastructure. Thirdly, there 

is a lack of cross-industry standards that regulate the development of universal 

reputation management systems. 

Automated reputation control and management systems have prospects for 

significant improvement through the integration of modern technologies such 

as artificial intelligence and machine learning. By leveraging neural networks 

and machine learning algorithms, these systems can process large volumes of 

data in real time, detect hidden patterns and predict reputational risks. For 

example, deep learning systems can analyse the sentiment of media mentions, 

considering not only textual information but also visual content. 

One of the main tasks in developing holistic systems is to create models 

that account for the impact of internal business indicators on reputation and, 

vice versa, the impact of reputation on financial performance and company 
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strategy. This approach would enable the integration of reputation control into 

the overall economic planning system, making this process an integral part of 

operational management and strategic development. 

In addition, automation reduces the impact of the human factor on 

decision-making, which is especially important in crisis situations when 

response time is critical. For example, in the event of a reputational crisis, the 

system can automatically identify sources of negative mentions, assess the 

scale of the issue and suggest effective measures to address it. 

Despite the apparent benefits, modern businesses still underutilise the 

capabilities of automated reputation management systems. Most companies 

limi t themselves to implementing tools for assessing specific reputation 

indicators or monitoring media activity. Consequently, the strategic potential 

of reputation as an integrated resource remains undervalued. 

Modern approaches to reputation control are multidimensional and 

integrated, combining analytical methods and digital tools. They allow 

businesses not only to protect their image, but also to leverage reputation as a 

strategic resource to gain competitive advantage. Despite this, there is 

significant potential for further improvement, particularly through the 

development of comprehensive automation systems that consider all key 

reputational and business indicators. This will not only enhance the efficiency 

of reputation management but also ensure long-term competitiveness in the 

global market.  

Such systems are critical for mining and metals companies, as they drive 

better financial performance, sustainable development and stakeholder trust. 
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ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʝʡ, ʟʦʢʨʝʤʘ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʰʠʙʝʨʽʚ, ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʐʠʙʝʨʥʽ ʤʝʭʘʥʽʟʤʠ ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʚʽʪʨʷ ʽ 

ʛʘʟʫ ʧʦ ʚʩʴʦʤʫ ʦʙôʻʤʫ ʧʝʯʽ. ʆʜʥʘʢ, ʨʫʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ 

ʟʥʠʞʫʻ ʪʦʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʪʦʤʫ ʚʚʝʜʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ. 

ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʥʝʩʪʘʙʽʣʴʥʽʡ ʨʦʙʦʪʽ ʰʠʙʝʨʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʫ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʝʥʝʨʛʦʟʘʪʨʘʪʥʦʩʪʽ. ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʤʘʨʪʝʥʽʚʩʴʢʦʾ ʧʝʯʽ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʝʡ ʯʘʩʪʦ 

ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʥʘ ʨʦʟʨʦʙʮʽ ʘʣʛʦʨʠʪʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ 

ʨʝʞʠʤʘʤʠ ʽ ʧʦʪʦʢʘʤʠ ʧʦʚʽʪʨʷ-ʛʘʟʫ. ʆʜʥʘʢ, ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʚʽʪʣʝʥʦ 

ʧʠʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʰʠʙʝʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽ 

ʪʠʩʢʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʜʦʩʢʦʥʘʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʢʦʥʪʨʦʣʶ [1, 2, 3]. 

ɸʚʪʦʧʝʨʝʢʠʜʘʥʥʷ ʰʠʙʝʨʽʚ ʟʘʙʝʟʧʝʯʫʻ ʜʠʥʘʤʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʦʪʦʢʽʚ ʧʦʚʽʪʨʷ ʪʘ ʛʘʟʫ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʫ ʤʘʨʪʝʥʽʚʩʴʢʫ ʧʽʯ. ʎʝʡ ʧʨʦʮʝʩ 

ʚʧʣʠʚʘʻ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʧʝʯʽ ʙʝʟ 

ʧʝʨʝʛʨʽʚʫ ʯʠ ʦʭʦʣʦʜʞʝʥʥʷ. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʤʦʜʫʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʰʠʙʝʨʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʟʤʽʥ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽ ʪʠʩʢʦʚʦʤʫ ʨʝʞʠʤʘʭ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʘʚʪʦʧʝʨʝʢʠʜʘʥʥʷ ʚʢʣʶʯʘʻ ʤʦʥʽʪʦʨʠʥʛ 

ʧʘʨʘʤʝʪʨʽʚ ʽ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ʰʠʙʝʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʢʦʥʪʨʦʣʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʘ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʧʠʩʫʻ ʨʦʙʦʪʫ ʤʦʜʫʣʷ, ʜʦʟʚʦʣʷʶʯʠ 

ʧʝʨʝʜʙʘʯʠʪʠ ʧʦʚʝʜʽʥʢʫ ʰʠʙʝʨʽʚ ʽ ʚʧʣʠʚʘʪʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʫ 

ʧʝʯʽ ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ, ʪʘʢʠʭ ʷʢ ʚʠʪʨʘʪʠ ʛʘʟʫ, ʧʣʦʱʘ 

ʚʽʜʢʨʠʪʪʷ ʰʠʙʝʨʽʚ ʪʘ ʧʝʨʝʧʘʜ ʪʠʩʢʫ. ʄʦʜʝʣʴ ʚʨʘʭʦʚʫʻ ʥʝʣʽʥʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʦʙʤʽʥʫ ʪʘ ʜʠʥʘʤʽʯʥʫ ʟʤʽʥʫ ʫʤʦʚ ʫ ʧʝʯʽ. 

ʂʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʤʦʜʝʣʽ: 

ï ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʰʠʙʝʨʽʚ ʥʘ ʦʩʥʦʚʽ 

ʪʝʤʧʝʨʘʪʫʨʠ; 

ï ɺʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʚʠʪʨʘʪ ʛʘʟʫ ʪʘ ʧʦʚʽʪʨʷ ʥʘ ʧʘʨʘʤʝʪʨʠ 

ʧʣʘʚʣʝʥʥʷ; 

ï ʂʦʨʝʢʮʽʷ ʥʘʣʘʰʪʫʚʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʜʝʣʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʠʤʫʣʷʮʽʡʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ 

ʰʠʙʝʨʽʚ ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʫ ʧʝʯʽ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʽ ʟʥʠʞʫʻ ʝʥʝʨʛʦʚʠʪʨʘʪʠ. 

ɿʦʢʨʝʤʘ, ʘʚʪʦʤʘʪʠʯʥʝ ʢʦʨʠʛʫʚʘʥʥʷ ʰʠʙʝʨʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʦʧʦʤʦʛʣʦ 

ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʠʪʨʘʪʠ ʛʘʟʫ ʥʘ 10-15%, ʱʦ ʻ ʟʥʘʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ 

ʨʦʟʨʦʙʣʝʥʠʡ ʤʦʜʫʣʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʰʠʙʝʨʽʚ ʧʽʜʚʠʱʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʚ ʧʝʯʽ. ɿʘ ʫʤʦʚ ʨʽʟʢʦʾ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 
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ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʰʚʠʜʢʦ ʢʦʨʠʛʫʻ ʧʦʣʦʞʝʥʥʷ ʰʠʙʝʨʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʽ ʟʘʧʦʙʽʛʘʶʯʠ ʧʝʨʝʛʨʽʚʘʤ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ: 

ï ʉʪʘʙʽʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʥʘʚʽʪʴ ʧʨʠ ʟʤʽʥʽ 

ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

ï ɿʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʟʘʚʜʷʢʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʛʘʟʫ ʽ ʧʦʚʽʪʨʷ; 

ï ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʨʪʝʥʽʚʩʴʢʦʾ ʧʝʯʽ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʘʚʪʦʧʝʨʝʢʠʜʘʥʥʷ ʰʠʙʝʨʽʚ ʤʘʨʪʝʥʽʚʩʴʢʦʾ ʧʝʯʽ 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʫ ʟʘ ʨʘʭʫʥʦʢ 

ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʻ 

ʝʬʝʢʪʠʚʥʦʶ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʫ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʘʭ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʧʦʜʘʣʴʰʘ 

ʽʥʪʝʛʨʘʮʽʷ ʤʦʜʫʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʱʝ ʙʽʣʴʰʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

 

Перелік використаних джерел 

1. ʊʝʭʥʦʣʦʛʽʷ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ: ʧʽʜʨʫʯʥʠʢ / 

ɺ. ʃ. ɼʠʢʘʥʴ, ʖ. ɭ. ʂʘʣʘʙʫʭʽʥ, ʅ. ɭ. ʂʘʣʠʯʝʚʘ ʪʘ ʽʥ., ʟʘ ʟʘʛ. ʨʝʜ. 

ɺ. ʃ. ɼʠʢʘʥʷ. ʍʘʨʢʽʚ: ʋʢʨɼʋɿʊ, 2020. 386 ʩ. 

2. ɻʦʣʦʪʶʢ ʄ.ɺ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʰʠʥ / ɻʦʣʦʪʶʢ ʄ. ɺ., ʅʘʣʦʙʽʥʘ ʆ.ʆ., ɹʫʥʜʟʘ ʆ.ɿ., 

ʊʭʦʨʫʢ ɭ.ɯ., ɼʦʨʦʱʫʢ ɺ. ʆ. ɺʽʩʥʠʢ ʅʋɺɻʇ, ʩʝʨʽʷ: ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. ʈʽʚʥʝ: 

ʅʋɺɻʇ, 2022. ɺʠʧ. 3(99). ʉ. 118ï127.  

3. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ: ʧʽʜʨʫʯʥʠʢ / 

ɺ.ʇ. ʍʦʨʦʣʴʩʴʢʠʡ, ʖ.ʄ. ʂʦʨʝʥʝʮʴ. ʂʨʠʚʠʡ ʈʽʛ: ɼʦʥʅʋɽʊ, 2022, 375 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



International scientific conference 

34 

DOI https://doi.org/10.30525/978-9934-26-506-8-128 
 

IMPROVING THE DYNAMIC ACCURACY AND SPEED  
OF A TASK-BASED TRANSIENT PROCESS USING 

A TWO -PASS INPUT 
 
ʇʆʃɯʇʐɽʅʅʗ ɼʀʅɸʄɯʏʅʆɰ ʊʆʏʅʆʉʊɯ ʊɸ ʐɺʀɼʂʆɼɯɰ 

ʇɽʈɽʍɯɼʅʆɻʆ ʇʈʆʎɽʉʋ ɿɸ ɿɸɺɼɸʅʅʗʄ 
ʇʈʀ ɺʀʂʆʈʀʉʊɸʅʅɯ ɺʍɯɼʅʆɻʆ ɺʇʃʀɺʋ 

ɿ ɼɺʆʍ ʉʍʆɼʀʅʆʂ 
 

Isaiev A.B.,  
Senior Teacher,  

LLC ñTechnical university  
ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine 

Ісаєв А.Б.,  
ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ,  
ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  
ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 
ʈʘʥʽʰʝ ʫ ʨʦʙʦʪʽ [1] ʙʫʚ ʨʦʟʛʣʷʥʫʪʠʡ ʪʘʢʠʡ ʚʭʽʜʥʠʡ ʚʧʣʠʚ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʩʭʦʜʠʥʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 
ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʩʧʝʮʽʘʣʴʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʘʯʽ ʩʭʦʜʠʥʦʢ ʚʭʽʜʥʦʛʦ 
ʚʧʣʠʚʫ ʤʦʞʣʠʚʦ ʧʦʤʽʪʥʦ ʧʦʢʨʘʱʠʪʠ ʜʠʥʘʤʽʯʥʫ ʪʦʯʥʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ 
ʧʨʦʮʝʩʫ. ɿʛʦʜʦʤ ʟôʷʚʠʣʘʩʷ ʽʜʝʷ ʷʢ ʱʝ ʙʽʣʴʰʝ ʧʦʢʨʘʱʠʪʠ ʜʠʥʘʤʽʯʥʫ 
ʪʦʯʥʽʩʪʴ. 
ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ, ʷʢ ʽ ʚ ʨʦʙʦʪʽ [1] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʣʽʥʽʡʥʘ ʩʠʩʪʝʤʘ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʪʘʪʠʯʥʦʛʦ ʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ ʽʟ 
ʟʘʧʽʟʥʝʥʥʷʤ ʪʘ ʧʨʦʧʦʨʮʽʡʥʦ-ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ. ʆʩʦʙʣʠʚʽʩʪʶ 
ʪʘʢʦʾ ʣʽʥʽʡʥʦʾ ʩʠʩʪʝʤʠ ʻ ʪʝ, ʱʦ ʚʽʜʥʦʩʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʣʠʚʘʣʴʥʦ 
ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʘʪʴ ʪʽʣʴʢʠ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ 
ʪʘ ʨʝʛʫʣʷʪʦʨʘ ʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʘʤʧʣʽʪʫʜʠ ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ. ʎʝ ʻ 
ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʄʠ ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢ 
ʚʽʜʥʦʩʥʝ ʜʠʥʘʤʽʯʥʝ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ. 
ɺʽʜʥʦʩʥʝ ʜʠʥʘʤʽʯʥʝ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʦ ʛʨʘʬʽʢʫ 

ʪʝʩʪʦʚʦʛʦ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʘʙʩʦʣʶʪʥʦʛʦ 
ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ʜʦ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʁʦʛʦ ʟʥʘʯʝʥʥʷ ʦʜʥʘʢʦʚʝ, 
ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʭʽʜʥʦʛʦ ʩʪʨʠʙʢʘ ʽ ʻ ʚʽʜʥʦʩʥʠʤ ʽ ʙʝʟʨʦʟʤʽʨʥʠʤ. 
ʇʦʟʥʘʯʠʤʦ ʡʦʛʦ ʷʢ Ὑ̅. 
ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʛʫʣʶʚʘʥʥʷ. ʄʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʦ ʛʨʘʬʽʢʫ ʪʝʩʪʦʚʦʛʦ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʥʘʩʪʫʧʥʦʾ ʧʽʚʭʚʠʣʽ 
ʢʦʣʠʚʘʥʴ ʜʦ ʘʤʧʣʽʪʫʜʠ ʧʦʪʦʯʥʦʾ ʧʽʚʭʚʠʣʽ ʢʦʣʠʚʘʥʴ. ʁʦʛʦ ʟʥʘʯʝʥʥʷ 
ʦʜʥʘʢʦʚʝ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʭʽʜʥʦʛʦ ʩʪʨʠʙʢʘ ʽ ʻ ʚʽʜʥʦʩʥʠʤ ʽ 
ʙʝʟʨʦʟʤʽʨʥʠʤ. ʇʦʟʥʘʯʠʤʦ ʡʦʛʦ ʷʢ ‏. 
ɯʜʝʷ ʨʦʟʛʣʷʥʫʪʘ ʚ [1] ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʜʚʽ ʧʦʣʦʚʠʥʠ ʚʭʽʜʥʦʛʦ 

ʚʧʣʠʚʫ ʧʦʜʘʚʘʣʠʩʷ ʽʟ ʟʩʫʚʦʤ ʫ ʯʘʩʽ, ʪʘʢ ʱʦʙ ʢʦʣʠʚʘʥʥʷ ʚʽʜʙʫʚʘʣʠʩʷ ʫ 
ʧʨʦʪʠʣʝʞʥʠʭ ʬʘʟʘʭ ʽ ʛʘʩʠʣʠ ʦʜʥʝ ʦʜʥʦʛʦ. ɸʣʝ ʘʤʧʣʽʪʫʜʠ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ 
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ʙʫʣʠ ʦʜʥʘʢʦʚʽ. ʊʦʤʫ ʜʨʫʛʠʡ ʤʘʢʩʠʤʫʤ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʝʨʝʭʽʜʥʦʛʦ 
ʧʨʦʮʝʩʫ ʙʫʚ ʙʽʣʴʰʠʤ ʟʘ ʧʝʨʰʠʡ ʤʘʢʩʠʤʫʤ ʨʠʩʫʥʦʢ 1ʙ. 
ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʚʭʽʜʥʽ ʚʧʣʠʚʠ ʨʽʟʥʠʭ 

ʘʤʧʣʽʪʫʜ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʘʢʠʤ, ʱʦʙ ʘʤʧʣʽʪʫʜʘ ʜʨʫʛʦʾ 
ʧʽʚʭʚʠʣʽ ʢʦʣʠʚʘʥʴ ʚʽʜ ʧʝʨʰʦʛʦ ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ ʜʦʨʽʚʥʶʚʘʣʘ ʘʤʧʣʽʪʫʜʽ 
ʧʝʨʰʦʾ ʧʽʚʭʚʠʣʽ ʢʦʣʠʚʘʥʴ ʚʽʜ ʜʨʫʛʦʛʦ ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ. ʊʦʜʽ ʫʩʽ ʥʘʩʪʫʧʥʽ 
ʢʦʣʠʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʛʘʩʥʫʪʠ ʽ ʤʠ ʦʪʨʠʤʘʻʤʦ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʩʭʦʞʠʡ 
ʥʘ ʘʧʝʨʽʦʜʠʯʥʠʡ. ɺʽʜʧʦʚʽʜʥʦ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʚʽʥ ʙʫʜʝ ʙʽʣʴʰ ʰʚʠʜʢʠʤ. ɺ 
ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʘ ʚʠʥʘʡʜʝʥʘ ʘʥʘʣʽʪʠʯʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʮʴʦʛʦ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

 

‖̙ ̃̉̅

ρ

ρ ‏
 

 
ɻʨʘʬʽʢ ʧʨʠʢʣʘʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ‖̙ ̃̉̅ 

ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1ʚ. ʅʘ ʥʴʦʤʫ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʧʨʦʮʝʩ ʘʧʝʨʽʦʜʠʯʥʠʡ 
ʽ ʜʫʞʝ ʰʚʠʜʢʦ ʟʘʢʽʥʯʫʻʪʴʩʷ. ʋ ʮʴʦʤʫ ʧʝʨʝʭʽʜʥʦʤʫ ʧʨʦʮʝʩʽ ʤʠ ʟʤʝʥʰʠʣʠ 
ʜʨʫʛʫ ʽ ʥʘʩʪʫʧʥʽ ʧʽʚʭʚʠʣʽ, ʘʣʝ ʘʤʧʣʽʪʫʜʘ ʧʝʨʰʦʾ ʧʽʚʭʚʠʣʽ ʥʘʚʽʪʴ ʟʨʦʩʣʘ 
ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʘʬʽʢʦʤ ʨʠʩʫʥʦʢ 1ʙ. ʊʦʙʪʦ ʜʠʥʘʤʽʯʥʘ ʪʦʯʥʽʩʪʴ 
ʧʦʛʽʨʰʠʣʘʩʴ. 
ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʽʜʽʙʨʘʪʠ ʪʘʢʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʘʤʧʣʽʪʫʜʘʤʠ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ, ʱʦʙ ʧʦʨʽʚʥʷʥʦ ʟ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʚʝʜʝʥʠʤʠ ʥʘ ʨʠʩʫʥʢʫ 1ʙ ʦʜʥʦʯʘʩʥʦ ʟʤʝʥʰʫʚʘʣʘʩʴ 
ʘʤʧʣʽʪʫʜʘ ʜʨʫʛʦʛʦ ʤʘʢʩʠʤʫʤʫ ʪʘ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʘʤʧʣʽʪʫʜʘ ʧʝʨʰʦʛʦ 
ʤʘʢʩʠʤʫʤʫ ʽ ʚʦʥʠ ʩʪʘʣʠ ʦʜʥʘʢʦʚʠʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʘ 
ʚʠʥʘʡʜʝʥʘ ʘʥʘʣʽʪʠʯʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʮʴʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

 

ʆ̓ ̘̏̎

ρ Ὑ̅

ρ Ὑ̅ ς ɿ
 

 
ɻʨʘʬʽʢ ʧʨʠʢʣʘʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʆ̓ ̘̏̎ 

ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1ʛ. ʅʘ ʥʴʦʤʫ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʘʤʧʣʽʪʫʜʠ ʧʝʨʰʦʛʦ ʽ 
ʜʨʫʛʦʛʦ ʤʘʢʩʠʤʫʤʽʚ ʻ ʦʜʥʘʢʦʚʠʤʠ ʽ ʻ ʥʘʡʤʝʥʰʠʤʠ. 
ɿʘʛʘʣʦʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ Excel ʪʘ Simulink, ʷʢʽ 

ʧʦʢʘʟʘʣʠ ʦʜʥʘʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʯʦʪʠʨʠ 
ʚʘʨʽʘʥʪʠ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ: 
ʘ) ʦʜʠʥ ʚʭʽʜʥʠʡ ʚʧʣʠʚ; 
ʙ) ʜʚʘ ʚʭʽʜʥʠʭ ʚʧʣʠʚʠ ʽʟ ʟʩʫʚʦʤ ʫ ʯʘʩʽ ʥʘ ʧʦʣʦʚʠʥʫ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ 

ʽ ʧʦʣʦʚʠʥʦʶ ʘʤʧʣʽʪʫʜʠ ʧʦʨʽʚʥʷʥʦ ʟ ʘ); 
ʚ) ʜʚʘ ʚʭʽʜʥʠʭ ʚʧʣʠʚʠ ʽʟ ʟʩʫʚʦʤ ʫ ʯʘʩʽ ʥʘ ʧʦʣʦʚʠʥʫ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ 

ʽ ʟʘʛʘʣʴʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʷʢ ʚ ʘ) ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ‖̙ ̃̉̅; 
ʛ) ʜʚʘ ʚʭʽʜʥʠʭ ʚʧʣʠʚʠ ʽʟ ʟʩʫʚʦʤ ʫ ʯʘʩʽ ʥʘ ʧʦʣʦʚʠʥʫ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ 

ʽ ʟʘʛʘʣʴʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʷʢ ʚ ʘ) ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʆ̓ ̘̏̎. 
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ʇʨʠʢʣʘʜʠ ʛʨʘʬʽʢʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. 
ʇʨʠʢʣʘʜʠ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

 

 
ʘ)     ʙ) 

 
ʚ)     ʛ) 

 

Рис. 1. Графіки результатів моделювання 

 

ʊʘʙʣʠʮʷ 1 

Результати розрахунків показників якості 

№ 

Варіант 

перехідного 

процесу 

Абсолютне 

перерегулювання 

Час 

регулювання 

по рівню 1% 

від заданого 

значення 

Інтегральний 

показник 

якості 

1 ʘ) 126,59 101,15 598743 

2 ʙ) 49,81 105,00 563651 

3 ʚ) 69,22 78,05 467541 

4 ʛ) 22,15 80,50 456072 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʧʽʜʪʚʝʨʜʠʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʜʽʾ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʟʘʚʜʘʥʥʷʤ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʭʽʜʥʦʛʦ ʚʧʣʠʚʫ ʟ ʜʚʦʭ ʩʭʦʜʠʥʦʢ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 
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ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʘ ʋʢʨʘʾʥʠ ʧʝʨʝʞʠʚʘʻ ʩʢʣʘʜʥʽ ʯʘʩʠ: ʧʦʰʢʦʜʞʝʥʥʷ 

ʘʙʦ ʟʥʠʱʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʽ ʙʝʟ ʪʦʛʦ ʟʘʩʪʘʨʽʣʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʫʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʥʠʟʴʢʘ ʛʥʫʯʢʽʩʪʴ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʷʢʘ ʟʘʚʘʞʘʻ ʽʥʪʝʛʨʘʮʽʾ ʣʦʢʘʣʴʥʠʭ 

(ʨʦʟʧʦʜʽʣʝʥʠʭ) ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʩʣʘʙʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʴʯʠʭ ʤʝʨʝʞ. ʋʩʝ ʮʝ ʟʘ ʫʤʦʚʠ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʝʥʝʨʛʦʩʠʩʪʝʤʫ ɭʉ ʚʠʤʘʛʘʻ ʤʦʜʝʨʥʽʟʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʨʝʞ. ʊʘʢʽ ʤʝʨʝʞʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ 
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ʪʦʯʥʽʩʪʴ ʧʣʘʥʫʚʘʥʥʷ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʨʦʟʧʦʜʽʣʫ ʾʾ ʤʽʞ 

ʩʧʦʞʠʚʘʯʘʤʠ, ʰʚʠʜʢʽʩʪʴ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ, ʤʦʥʽʪʦʨʠʥʛ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʪʨʽʙʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʝʦʙʭʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʧʽʜʚʠʱʠʪʴ ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚ ʦʩʥʦʚʥʽʡ 

ʤʘʩʽ ʨʦʟʧʦʜʽʣʴʯʠʭ ʤʝʨʝʞ ʋʢʨʘʾʥʠ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʟʘʡʤʘʻ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʘʙʦ ʟʤʦʥʪʦʚʘʥʦ ʜʦ 90-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, 

ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʝ, ʟʽ ʟʥʠʞʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʪʘ ʚʝʣʠʢʠʤʠ 

ʚʪʨʘʪʘʤʠ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʨʦʟʚʠʥʝʥʠʤʠ 

ʢʨʘʾʥʘʤʠ, ʪʦ ʚ ʋʢʨʘʾʥʽ ʧʦʢʘʟʥʠʢ ʚʪʨʘʪ ʟʘʥʘʜʪʦ ʚʠʩʦʢʠʡ ʪʘ ʩʷʛʘʻ 10-15% 

ʚʽʜ ʫʩʴʦʛʦ ʚʠʧʫʩʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɿʚʽʩʥʦ, ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʚʘʞʢʦ ʛʦʚʦʨʠʪʠ 

ʧʨʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʥʘʰʠʭ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ [1].  

ʇʦʷʚʘ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ ʤʘʣʦʾ ʪʘ ʩʝʨʝʜʥʴʦʾ ʛʝʥʝʨʘʮʽʾ ʫʩʢʣʘʜʥʶʻ 

ʢʝʨʫʚʘʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʨʦʟʧʦʜʽʣʴʯʦʾ ʤʝʨʝʞʽ. ɿʜʝʙʽʣʴʰʦʛʦ 

ʚ ʋʢʨʘʾʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʝ ʧʣʘʥʫʚʘʥʥʷ, ʷʢʝ ʤʘʻ ʩʝʟʦʥʥʠʡ 

ʭʘʨʘʢʪʝʨ. ʉʠʩʪʝʤʠ Smart Grid ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʠʪʠ ʮʝ ʧʠʪʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʜʠʥʘʤʽʯʥʝ (ʦʧʝʨʘʪʠʚʥʝ) ʢʝʨʫʚʘʥʥʷ ʷʢ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʡ 

ʤʝʪʦʜ ʷʢ ʜʣʷ ʝʥʝʨʛʦʩʠʩʪʝʤʠ, ʪʘʢ ʽ ʜʣʷ ʩʧʦʞʠʚʘʯʘ. ʊʘʢʠʡ ʤʝʪʦʜ ʚʠʤʘʛʘʻ ʚʽʜ 

ʤʝʨʝʞʽ ʢʦʥʪʨʦʣʶ ʙʘʛʘʪʴʦʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʫʪʘʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ. ɹʝʟʫʤʦʚʥʦ, 

ʚʦʜʥʦʯʘʩ ʮʝʡ ʤʝʪʦʜ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ [2].  

ʆʪʞʝ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʫ çʨʦʟʫʤʥʠʭè 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʨʠʩ. 1. 

ɿʘʛʘʣʦʤ ʢʦʥʮʝʧʮʽʷ Smart Grid ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 

ʧʦʚôʷʟʘʥʦʛʦ ʤʽʞ ʩʦʙʦʶ ʩʧʽʣʴʥʦʶ ʤʝʨʝʞʝʶ, ʩʪʚʦʨʶʶʯʠ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʩʪʝʞʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʤʦʞʣʠʚʽʩʪʶ ʜʠʥʘʤʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ "ʨʦʟʫʤʥʽ" ʣʽʯʠʣʴʥʠʢʠ, ʷʢʽ 

ʤʦʞʫʪʴ: ʧʝʨʝʜʘʚʘʪʠ ʧʦʢʘʟʥʠʢʠ; ʨʘʭʫʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʦ 

ʟʦʥʘʭ ʜʦʙʠ; ʚʠʤʽʨʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʤʝʨʝʞʽ; ʟʘʭʠʱʘʪʠ ʚʽʜ ʢʨʠʪʠʯʥʠʭ 

ʢʦʣʠʚʘʥʴ ʥʘʧʨʫʛʠ; ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʝʥʝʨʛʦʢʦʤʧʘʥʽʷʤ ʧʨʦ 

ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʚ ʤʝʨʝʞʽ; ʚʽʜʦʙʨʘʞʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ; 

ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʥʘʜʘʣʽ ʤʦʞʝ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʪʦʱʦ [3].  

ʆʢʨʽʤ ʮʴʦʛʦ, "ʨʦʟʫʤʥʘ" ʤʝʨʝʞʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʦ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʤʫʪʘʮʽʶ ʧʝʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʪʨʘʪ, ʧʦʣʝʛʰʫʻ ʜʠʩʧʝʪʯʝʨʩʴʢʝ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʘʤʠ. ʎʝʡ 

ʬʫʥʢʮʽʦʥʘʣ ʚʣʘʩʪʠʚʠʡ SCADA ʩʠʩʪʝʤʘʤ (Supervisory Control and Data 

Acquisition ï ʜʠʩʧʝʪʯʝʨʩʴʢʝ ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʙʽʨ ʜʘʥʠʭ). ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, 

ʟʙʠʨʘʪʠ ʪʘ ʦʙʨʦʙʣʶʚʘʪʠ ʜʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʪʘʥ 

ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ. ɺ ʮʽʣʦʤʫ, ʦʩʥʦʚʥʽ ʟʘʜʘʯʽ SCADA-ʩʠʩʪʝʤ ï 
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ʙʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʨʦʙʦʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʩʚʦʻʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʨʷʤʦ ʟ 

ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʢʨʽʩʣʘ. 
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(Demand Response / EE)
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Рис. 1. Структура «розумних» електроенергетичних технологій 

 
Smart Grid ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʢʦʥʮʝʧʮʽʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʻʜʠʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʾʭ 
ʫʩʧʽʰʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚ ʝʥʝʨʛʦʤʝʨʝʞʫ. ɭʜʠʥʽ ʩʪʘʥʜʘʨʪʠ ʜʦʟʚʦʣʷʶʪʴ 
ʚʠʛʦʪʦʚʣʷʪʠ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʠʩʪʝʤ Smart Grid ʟ ʚʧʝʚʥʝʥʽʩʪʶ, ʱʦ ʪʘʢʝ 
ʦʙʣʘʜʥʘʥʥʷ ʛʘʨʘʥʪʦʚʘʥʦ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʚ ʮʽʡ ʩʠʩʪʝʤʽ. ʆʜʥʘʢ ʢʣʶʯʦʚʠʡ 
ʝʪʘʧ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ï ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʩʧʦʞʠʚʘʥʥʷ ʪʘ 
ʝʢʦʥʦʤʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʾʾ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 
ʧʨʦʻʢʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʝʜʝʥʥʷ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 
ʨʠʥʦʢ ʚ ʝʥʝʨʛʦʻʤʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʶ, 
ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʦʪʨʠʤʘʶʪʴ ʛʨʘʥʪʠ 
ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʙʣʠʟʴʢʦ 60 ʤʣʥ ʻʚʨʦ, ʷʢʽ ʬʽʥʘʥʩʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 
ʜʦʭʦʜʽʚ ʚʽʜ ʉʠʩʪʝʤʠ ʪʦʨʛʽʚʣʽ ʚʠʢʠʜʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ [4]. 
ɿʘʛʘʣʦʤ, ʙʝʟʧʝʨʝʨʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʽʥʪʝʛʨʘʮʽʷ Smart Grid ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʩʚʽʪʦʚʫ ʝʥʝʨʛʦʩʠʩʪʝʤʫ ʥʝ ʤʦʞʝ ʥʝ "ʟʘʯʽʧʠʪʠ" ʫʢʨʘʾʥʩʴʢʫ 
ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʫ. ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʩʪʘʙʽʣʴʥʦʾ 
ʨʦʙʦʪʠ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 
ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʝʥʝʨʘʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʨʝʤʦʥʪʫ 
ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ. 
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ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʨʝʮʝʧʪʫʨ. ʋ ʚʠʨʦʙʥʠʮʪʚʽ, ʟʦʢʨʝʤʘ, 

ʥʝʧʨʘʚʠʣʴʥʝ ʟʚʘʞʫʚʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʝʚʠʪʨʘʪ ʩʠʨʦʚʠʥʠ ʘʙʦ 

ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

ɿʘʣʽʟʥʠʯʥʽ ʚʘʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʚʘʞʫʚʘʥʥʷ ʚʘʛʦʥʽʚ ʟ 

ʩʠʨʦʚʠʥʦʶ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʛʦʪʦʚʦʶ ʧʨʦʜʫʢʮʽʻʶ ʪʘ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʤʘʩʠ ʪʘʨʠ ʚʘʛʦʥʫ. ɿʚʘʞʫʚʘʥʥʷ ʤʦʞʝ ʧʨʦʭʦʜʠʪʠ ʷʢ ʫ 

ʜʠʥʘʤʽʯʥʦʤʫ ʪʘʢ ʽ ʫ ʩʪʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʮʝʡ ʧʨʦʮʝʩ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʟʚʘʞʫʚʘʥʥʷ ʥʘ 

ʟʘʣʽʟʥʠʯʥʠʭ ʚʘʛʘʭ, ʷʢʘ ʙ ʟʘʜʦʚʦʣʴʥʷʣʘ ʧʦʪʨʝʙʠ ʫ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ, 

ʪʦʯʥʦʩʪʽ ʟʚʘʞʫʚʘʥʥʷ, ʤʘʣʘ ʥʝʟʘʣʝʞʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʟʚʘʞʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʚʘʛʦʥʽʚ, ʩʠʩʪʝʤʫ ʨʦʟʧʽʟʥʘʥʥʷ ʚʘʛʦʥʽʚ, ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʙʝʟʧʝʢʫ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʘʭ. 

ʆʙôʻʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ï ʟʘʣʽʟʥʠʯʥʽ ʚʘʞʽʣʴʥʦ-

ʪʝʥʟʦʤʝʪʨʠʯʥʽ ʚʘʛʠ ʢʦʥʚʝʨʪʦʨʥʦʛʦ ʮʝʭʫ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʙʽʥʘʪʫ, ʷʢʽ 

ʤʘʶʪʴ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʪʘ ʥʝʜʦʣʽʢʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʥʘʷʚʥʠʭ 

ʚʘʛ ʙʽʣʴʰʝ 30 ʨʦʢʽʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʪʝʨʤʽʥʽ ʫ 15 ʨʦʢʽʚ. ɿʚʘʞʫʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʟʢʦʚʦ ʫ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ. ʇʦʭʠʙʢʘ ʟʚʘʞʫʚʘʥʥʷ ï ʜʦ Ñ 

400 ʢʛ ʧʨʠ ʜʦʧʫʩʪʠʤʽʡ ʤʝʞʽ ʟʚʘʞʫʚʘʥʥʷ ʜʣʷ ʮʴʦʛʦ ʪʠʧʫ ʚʘʛ ʫ Ñ 150 ʢʛ. 

ɺʘʛʦʚʘ ʝʣʝʢʪʨʦʥʽʢʘ ʤʦʨʘʣʴʥʦ ʽ ʬʽʟʠʯʥʦ ʟʘʩʪʘʨʽʣʘ, ʟʥʷʪʘ ʟ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʌ4233/2 ʪʘ ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ ʌ4233/1, 

ʨʝʟʫʣʴʪʘʪ ʟʚʘʞʫʚʘʥʥʷ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʟ ʚʩʪʘʥʦʚʣʝʥʦʶ 

ʩʠʩʪʝʤʦʶ Windows XP. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʣʽʪʠʢʘʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʝʨʩʽʷ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʇʂ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʚʦʜʠʪʠ ʚʘʛʠ ʚ ʜʦʤʝʥ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʝʦʙʭʽʜʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʘʥʥʽ ʚʘʛʦʥʽʚ ʚʘʛʘʨ ʚʚʦʜʠʪʴ ʚ 

ʩʠʩʪʝʤʫ ʚʨʫʯʥʫ ʥʘ ʽʥʰʦʤʫ ʢʦʤʧôʶʪʝʨʽ. 

ʅʦʚʫ ʩʠʩʪʝʤʫ ʟʚʘʞʫʚʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʙʫʜʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʦʛʦ ʇʃʂ Siemens S7-1500 (CPU 1511-1 PN, ʤʦʜʫʣʴ ʘʥʘʣʦʛʦʚʦʛʦ 

ʚʚʦʜʫ, ʰʽʩʪʴ ʜʚʦʢʘʥʘʣʴʥʠʭ ʤʦʜʫʣʽʚ Siwarex WP521 ST, ʜʣʷ 

ʪʝʥʟʦʤʝʪʨʠʯʥʠʭ ʜʘʪʯʠʢʽʚ). ɼʣʷ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʧʦʤʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʙʨʘʥʦ ʧʘʥʝʣʴ ʦʧʝʨʘʪʦʨʘ ʊʈ-1500 Basic. ʊʨʠ 

ʥʝʟʘʣʝʞʥʽ ʧʣʘʪʬʦʨʤʠ ʚʘʛ ʙʫʜʝ ʦʙʣʘʜʥʘʥʦ ʧʦ ʯʦʪʠʨʠ ʪʝʥʟʦʤʝʪʨʠʯʥʠʭ 

ʜʘʪʯʠʢʠ HBM C16A/C3, ʜʦʜʘʪʢʦʚʦ ï ʜʘʪʯʠʢʠ ʦʩʚʽʪʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʪʘ ʨʽʚʥʷ ʚʦʜʠ ʫ ʢʦʪʣʦʚʘʥʽ. ɿʘʙʝʟʧʝʯʝʥʦ ʨʝʣʝʡʥʠʡ ʚʠʭʽʜ ʥʘ 

ʝʣʝʤʝʥʪʠ ʦʩʚʽʪʣʝʥʥʷ, ʟʚʫʢʦʚʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʦʤ. 

ɹʝʟʧʝʨʝʨʚʥʘ ʪʘ ʩʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʘ ʨʝʟʝʨʚʥʠʤʠ 

ʞʠʚʣʝʥʥʷʤ ʪʘ ʢʘʥʘʣʦʤ ʟʚôʷʟʢʫ ʟ ɹɼ.  
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ʅʘ ʢʦʤʧôʶʪʝʨʽ ʦʧʝʨʘʪʦʨʘ (ʚʘʛʘʨʷ) ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʛʦʣʦʚʥʫ ʧʨʦʛʨʘʤʫ 

ʟʚʘʞʫʚʘʥʥʷ, ʜʦ ʷʢʦʾ ʧʝʨʝʜʘʶʪʴʩʷ ʜʘʥʥʽ ʟ ʢʦʥʪʨʦʣʝʨʘ ʪʘ ʚʽʜ ʧʨʦʛʨʘʤʠ 

ʨʦʟʧʽʟʥʘʥʥʷ ʥʦʤʝʨʽʚ ʚʘʛʦʥʽʚ, ʷʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʨʦʤʝʨʝʞʽ, ʚʠʟʥʘʯʘʻ 

ʥʦʤʝʨ ʚʘʛʦʥʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʚʘʛ. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʪʠʧʽʚ 

ʚʘʛʦʥʽʚ ʤʦʞʣʠʚʝ ʨʦʟʧʽʟʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ RFID ʤʽʪʦʢ. ʋʩʷ ʥʝʦʙʭʽʜʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʦʙʨʦʙʣʷʻʪʴʩʷ ʪʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʛʦʣʦʚʥʽʡ ʧʨʦʛʨʘʤʽ, ʷʢʘ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʚʟʘʻʤʦʜʽʻ ʟ ʦʩʥʦʚʥʦʶ ʪʘ ʨʝʟʝʨʚʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ, ʬʦʨʤʫʻ ʫʩʽ ʥʝʦʙʭʽʜʥʽ 

ʝʣʝʢʪʨʦʥʥʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʨʫʢʫ ʾʭ ʧʘʧʝʨʦʚʠʭ ʢʦʧʽʡ. 

ʉʠʩʪʝʤʘ SCADA ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ ʢʦʥʪʨʦʣʝʨʘ ʧʽʜ 

ʯʘʩ ʧʨʦʮʝʩʫ ʟʚʘʞʫʚʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʘʛ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʦʧʦʤʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ɼʦʧʦʤʽʞʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʧʦʜʘʯʘ ʩʚʽʪʦʚʠʭ ʪʘ 

ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ, ʘʚʪʦʤʘʪʠʯʥʝ ʚʤʠʢʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʘ ʜʦʧʦʤʽʞʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ ʧʣʘʪʬʦʨʤ, ʘʚʪʦʤʘʪʠʯʥʘ ʨʦʙʦʪʘ ʥʘʩʦʩʫ ʜʣʷ ʚʽʜʢʘʯʢʠ ʚʦʜʠ ʫ 

ʢʦʪʣʦʚʘʥʽ, ʘʚʘʨʽʡʥʘ ʩʚʽʪʦʚʦʾ ʽʥʜʠʢʘʮʽʾ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʨʝʤʦʥʪʘʭ ʚʘʛ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʟʙʽʣʴʰʠʪʴ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʚʘʛ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʚʘʞʫʚʘʥʥʷ ʫʩʽʭ ʥʘʷʚʥʠʭ ʚʠʜʽʚ ʚʘʛʦʥʽʚ, ʟʤʝʥʰʠʪʴ ʧʦʭʠʙʢʫ 

ʟʚʘʞʫʚʘʥʥʷ ʜʦ Ñ 100 ʢʛ ï ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʠ ʚʘʥʪʘʞʽʚ ʪʘ ʪʘʨʠ ʚʘʛʦʥʫ. ɸʚʪʦʤʘʪʠʯʥʝ ʨʦʟʧʽʟʥʘʥʥʷ 

ʥʦʤʝʨʽʚ ʚʘʛʦʥʽʚ ʫʥʝʤʦʞʣʠʚʠʪʴ ʧʦʭʠʙʢʠ ʫ ʜʦʢʫʤʝʥʪʘʭ, ʷʢ ʨʝʟʫʣʴʪʘʪ ï 

ʚʽʜʩʫʪʥʽʩʪʴ ʰʪʨʘʬʽʚ ʪʘ ʧʨʦʙʣʝʤ ʟ ʚʽʜʧʨʘʚʥʠʢʘʤʠ ʪʘ ʦʜʝʨʞʫʚʘʯʘʤʠ 

ʚʘʥʪʘʞʽʚ. ʈʝʟʝʨʚʥʠʡ ʢʘʥʘʣ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʪʘ ʨʝʟʝʨʚʥʝ ʞʠʚʣʝʥʥʷ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʟʝʢʦʥʦʤʠʪʠ ʯʘʩ ʪʘ ʚʠʪʨʘʪʫ 

ʧʘʣʴʥʦʛʦ ʥʘ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʩʦʩʪʘʚʫ ʥʘ ʽʥʰʽ ʚʘʛʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʧʦʤʽʞʥʦʾ ʩʚʽʪʦʚʦʾ ʽʥʜʠʢʘʮʽʾ ʩʧʨʠʷʪʠʤʝ ʙʝʟʧʝʮʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʨʝʤʦʥʪʥʠʭ ʘʙʦ ʧʝʨʽʦʜʠʯʥʠʭ ʨʦʙʽʪ ʥʘ ʚʘʛʘʭ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʫʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʦʢʣʘʜʽ ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ ʪʘ ʧʨʠ ʟʘʭʠʩʪʽ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ 

ʚʠʧʫʩʢʥʦʾ ʨʦʙʦʪʠ ʥʘ ʟʜʦʙʫʪʪʷ ʜʨʫʛʦʛʦ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ. 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

Койфман О.О., 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɻʽʜʨʘʚʣʽʯʥʠʡ ʧʨʝʩ ɻʇ-17 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʷʥʠʭ 

ʮʝʛʣʠʥ. ʅʘʨʘʟʽ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʧʨʝʩʫ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʘ ʪʘ 

ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ʇʝʨʝʚʝʜʝʥʥʷ ʧʨʝʩʘ ʥʘ ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʪʘ ʙʝʟʧʝʨʝʨʚʥʫ ʨʦʙʦʪʫ ʟ ʙʝʟʧʝʯʥʽʰʠʤ ʾʾ 

ʚʠʢʦʥʘʥʥʷʤ. 

ʇʨʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʝʣʝʢʪʨʠʯʥʦ ʽ ʤʝʭʘʥʽʯʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʤʝʭʘʥʽʟʤʽʚ: ʚʣʘʩʥʝ ʧʨʝʩʫ, ʛʽʜʨʦʩʪʘʥʮʽʾ, ʟʘʩʠʧʥʦʾ ʢʘʨʝʪʢʠ, ʩʪʘʥʮʽʾ 

ʤʘʩʪʠʣʘ. ʇʨʠʚʦʜʠ ʧʨʝʩʘ ï ʝʣʝʢʪʨʠʯʥʽ, ʛʽʜʨʘʚʣʽʯʥʽ ʪʘ ʧʥʝʚʤʘʪʠʯʥʽ. 

ʅʘʷʚʥʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʧ'ʷʪʴ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʨʝʩʘ: 

ʘʚʪʦʤʘʪʠʯʥʠʡ; ʨʫʯʥʠʡ; ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʡ; ʚʠʭʽʜ ʫ ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ 

ʤʝʭʘʥʽʟʤʽʚ, ʢʨʦʢʦʚʠʡ. 

ɿʘʢʣʘʜʝʥʠʡ çʘʚʪʦʤʘʪʠʯʥʠʡè ʨʝʞʠʤ ʨʦʙʦʪʠ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʣʽʜʦʚʥʝ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʽʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʦʛʥʝʪʨʠʚʢʠʭ ʚʠʨʦʙʽʚ ʥʘ ʙʘʟʽ 

ʨʝʣʝʡʥʦʾ ʩʭʝʤʠ. ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ, ʪʝʤʧʝʨʘʪʫʨʠ ʦʣʽʾ ʚ ʤʝʞʘʭ 40-50 Üʉ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʘʩʪʠʣʦʤ ʥʘʧʨʘʚʣʷʶʯʠʭ ʧʨʝʩʘ, ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

çʈʫʯʥʠʡè ʨʝʞʠʤ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ ʧʨʝʩʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʪʘ ʟʘʤʽʥʽ ʦʩʥʘʩʪʢʠ. ʈʝʞʠʤ çʥʘʣʘʛʦʜʞʝʥʥʷè ʩʣʫʞʠʪʴ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. ʈʝʞʠʤ çɺʠʭʽʜ ʫ 
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ʚʠʭʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚè ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʠʩʢʦʨʝʥʦʛʦ 

ʧʨʠʚʝʜʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʨʝʩʘ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ ʟ ʷʢʦʛʦ ʧʦʯʠʥʘʻʪʴʩʷ 

çʘʚʪʦʤʘʪʠʯʥʠʡè ʪʘ çʢʨʦʢʦʚʠʡè ʨʝʞʠʤʠ, ʢʦʪʨʠʡ ʧʦʚʪʦʨʶʻ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʨʝʞʠʤ ʽʟ ʟʫʧʠʥʢʦʶ ʮʠʢʣʫ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʦʧʝʨʘʮʽʾ. 

 

 
 

Рис. 1.  Гідравлічний прес 

ʃʶʜʩʴʢʠʡ ʬʘʢʪʦʨ ʚ ʢʝʨʫʚʘʥʥʽ ʨʦʙʦʪʦʶ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʝʩʫ ʥʝʤʠʥʫʯʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʭʠʣʝʥʴ ʫ ʟʫʩʠʣʣʽ ʧʨʝʩʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʙʨʘʢʫ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. 

ɺʽʜʩʪʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʪʘ ʚʥʝʩʝʥʥʷ ʢʦʨʠʛʫʚʘʥʴ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʫʪʨʫʜʥʝʥʦ ʧʨʠ ʨʫʯʥʦʤʫ ʢʝʨʫʚʘʥʥʽ. 

ʉʫʯʘʩʥʽ ʧʨʝʩʠ ʦʩʥʘʱʝʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ. ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʜʦʟʚʦʣʷʶʪʴ: 

ï ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʧʨʝʩʫʚʘʥʥʷ; 

ï ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʫ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʽʥʰʽ ʢʨʠʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ; 

ï ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʩʪʘʥ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʘʪʠ ʧʨʦ ʤʦʞʣʠʚʽ ʟʙʦʾ. 

ɼʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʜʘʪʥʽ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʪʘʥ ʜʝʪʘʣʝʡ ʪʘ ʚʫʟʣʽʚ, ʟʘʧʦʙʽʛʘʪʠ ʤʦʞʣʠʚʠʤ ʟʙʦʷʤ ʽ 

ʘʚʘʨʽʷʤ.  
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ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʣʘʥʫʻʪʴʩʷ ʥʘ ʙʘʟʽ 

ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʝʨʫ ʨʦʟʨʦʙʠʪʠ ʛʥʫʯʢʫ ʪʘ ʥʘʜʽʡʥʫ 

ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʜʦʟʚʦʣʠʪʴ ʪʦʯʥʦ ʜʦʟʫʚʘʪʠ ʟʫʩʠʣʣʷ ʧʨʝʩʫʚʘʥʥʷ. ɿʨʫʯʥʘ 

ʚʟʘʻʤʦʜʽʷ ʦʧʝʨʘʪʦʨʘ ʽʟ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ HMI  

ʜʦʟʚʦʣʠʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʪʘʥ 

ʦʙʣʘʜʥʘʥʥʷ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 
ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ 
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ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʥʘʷʚʥʠʤʠ ERP-ʩʠʩʪʝʤʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɹʽʣʴʰʽʩʪʴ ERP-ʩʠʩʪʝʤ ʥʘʜʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

1. ʅʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʤʝʪʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʟ ʥʘʷʚʥʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

2. ʇʦʪʨʝʙʘ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʞʝ ʥʘʢʦʧʠʯʝʥʘ ʚ ʩʠʩʪʝʤʽ ʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ. 

3. ʆʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʷʢʽʩʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʽʥʪʝʛʨʦʚʘʥʠʭ ʟ  

ERP-ʩʠʩʪʝʤʘʤʠ, ʱʦ ʦʭʦʧʣʶʻ ʥʝʧʦʚʥʠʡ ʜʽʘʧʘʟʦʥ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. 

4. ʅʝʦʙʭʽʜʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ERP-ʩʠʩʪʝʤ. 

5. ɿʨʦʩʪʘʶʯʽ ʚʠʤʦʛʠ ʜʦ ʰʚʠʜʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʛʦ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʟ ERP-ʩʠʩʪʝʤʦʶ, ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʟʘʚʜʷʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ; 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ 

ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ; ʦʧʪʠʤʽʟʘʮʽʶ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʤʥʦʞʠʥʠ ʢʨʠʪʝʨʽʾʚ ʪʘ ʦʙʤʝʞʝʥʴ; ʟʥʠʞʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ 

ʚʠʪʨʘʪ ʚʥʘʩʣʽʜʦʢ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ:  

1. ɸʥʘʣʽʟ ʘʨʭʽʪʝʢʪʫʨʠ ʦʙʨʘʥʦʾ ERP-ʩʠʩʪʝʤʠ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʾʾ 

ʨʦʟʰʠʨʝʥʥʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ;  

2. ʈʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ ʩʠʩʪʝʤʠ;  

3. ʉʪʚʦʨʝʥʥʷ ʤʝʪʦʜʽʚ ʽʥʪʝʛʨʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʟ 

ʥʘʷʚʥʠʤʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ;  

4. ʈʦʟʨʦʙʢʘ ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ ʜʣʷ ERP-ʩʠʩʪʝʤʠ, ʱʦ ʙʫʜʫʪʴ ʤʽʩʪʠʪʠ 

ʬʫʥʢʮʽʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ;  

5. ʉʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʪʘ 

ʾʭʥʴʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʤʝʞʘʭ ʦʙʨʘʥʦʾ ERP-ʩʠʩʪʝʤʠ;  
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6. ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʬʝʡʩʽʚ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʩʠʩʪʝʤʦʶ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʡʢʨʘʱʠʭ ʧʨʘʢʪʠʢ ʪʘ 

ʧʨʠʡʥʷʪʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

7. ʅʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʩʫʧʨʦʚʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʧʨʠʡʥʷʪʪʷ ʦʧʝʨʘʪʦʨʦʤ ʦʩʪʘʪʦʯʥʦʛʦ ʨʽʰʝʥʥʷ. 

8. ʌʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʢʠ ʥʘʧʨʠʢʽʥʮʽ ʟʚʽʪʥʦʛʦ ʧʝʨʽʦʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʦʯʥʦʩʪʽ ʥʘʜʘʥʦʛʦ ʩʠʩʪʝʤʦʶ ʧʨʦʛʥʦʟʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʡ ʦʧʝʨʘʪʦʨʘ 

(ʧʦʛʦʜʞʝʥʥʷ ʘʙʦ ʚʽʜʭʠʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ). 

9. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ ʐɯ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ɿʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʣʘʥʫʻʪʴʩʷ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʥʠʟʠʪʠ ʦʧʝʨʘʪʠʚʥʽ ʚʠʪʨʘʪʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ 

ʽʥʪʝʛʨʘʮʽʶ ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʦʾ ʜʫʤʢʠ ʨʝʣʝʚʘʥʪʥʠʭ 

ʬʘʢʪʦʨʽʚ ʫ ʧʨʦʛʥʦʟʥʫ ʤʦʜʝʣʴ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ 

ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʙʘʟʽ ʤʦʜʝʣʽ ʐɯ ʷʢ ʜʦʜʘʪʢʦʚʠʡ 

ʤʦʜʫʣʴ ERP-ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʈʦʟʨʦʙʣʝʥʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʤʦʜʫʣʴ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʠʡ ʚ ʨʽʟʥʽ ERP-ʩʠʩʪʝʤʠ ʟʘʚʜʷʢʠ 

ʤʦʞʣʠʚʦʩʪʽ API-ʽʥʪʝʛʨʘʮʽʾ.  
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IMPROVEMENT OF THE EXISTING FUNCTIONALITY  
FOR FORECASTING FINISHED GOODS INVENTORY  

AT THE ENTERPRISE WAREHOUSES BASED 
ON THE STOCK FORECASTED REPORT ERP ODOO 

 
ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʅɸʗɺʅʆɻʆ ʌʋʅʂʎɯʆʅɸʃʋ 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʂɯʃʔʂʆʉʊɯ ɻʆʊʆɺʆɰ ʇʈʆɼʋʂʎɯɰ 
ʅɸ ʉʂʃɸɼɸʍ ʇɯɼʇʈʀɭʄʉʊɺɸ ʅɸ ɹɸɿɯ STOCK FORECASTED 

REPORT ERP ODOO 
 

Miroshnychenko S.O.,  
PhD student (group 174-24-1phd),  

LLC ñTechnical university  
ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine 

Мірошниченко С.О.,  
ʘʩʧʽʨʘʥʪ (ʛʨʫʧʘ 174-24-1ʜʬ),  
ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè, 
 ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 
ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩʫ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ERP-ʩʠʩʪʝʤ ʷʢ ʝʬʝʢʪʠʚʥʦʛʦ 
ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʥʘ ʨʠʥʢʫ. ʇʣʘʪʬʦʨʤʘ 
Odoo, ʷʢ ʦʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʚʽʜʢʨʠʪʠʭ ERP, ʥʘʜʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ [1].  
ʅʘʷʚʥʠʡ ʙʘʟʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʚʘʨʫ ʥʘ 

ʩʢʣʘʜʽ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ Odoo ʷʢ Stock Forecasted Report, ʚʠʢʦʨʠʩʪʦʚʫʻ 
ʧʝʨʝʚʘʞʥʦ ʧʨʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʪʘ ʤʘʻ ʜʦʚʦʣʽ ʦʙʤʝʞʝʥʽ ʧʨʦʛʥʦʟʥʽ 
ʤʦʞʣʠʚʦʩʪʽ, ʘʜʞʝ ʥʝ ʚʨʘʭʦʚʫʻ ʚʩʶ ʤʥʦʞʠʥʫ ʬʘʢʪʦʨʽʚ, ʥʘʷʚʥʠʭ ʚ ʙʘʟʽ 
ʜʘʥʠʭ ʩʠʩʪʝʤʠ.  
ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʙʘʟʦʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʪʦʚʘʨʫ ʥʘ ʩʢʣʘʜʽ [2]. 
ɿ ʧʝʨʝʣʽʢʫ ʬʘʢʪʦʨʽʚ (ʨʠʩ. 1, 1-3), ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʦʟʨʘʭʫʥʢʫ 
ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʪʫ, ʚʠʜʥʦ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʷʢ ʚʭʽʜʥʽ, 
ʪʘʢ ʽ ʚʠʭʽʜʥʽ ʥʝʟʘʪʚʝʨʜʞʝʥʽ ʟʘʤʦʚʣʝʥʥʷ, ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ, 
ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʦʚʘʨʫ ʟ ʥʘʷʚʥʠʭ ʥʘ ʩʢʣʘʜʽ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʢʦʤʧʦʥʝʥʪʽʚ. ʆʢʨʽʤ ʚʢʘʟʘʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, 
ʱʦ ʚ ʙʘʟʦʚʦʤʫ ʬʫʥʢʮʽʦʥʘʣʽ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʘʥʘʣʽʟ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ 
ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʢʦʤʧʝʥʩʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʜʝʬʽʮʠʪʫ ʛʦʪʦʚʦʛʦ ʪʦʚʘʨʫ. 
ɸʚʪʦʨʦʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ, ʷʢʘ ʚʜʦʩʢʦʥʘʣʶʻ ʚʢʘʟʘʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 
ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʩʢʣʘʜʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɼʣʷ ʮʴʦʛʦ ʧʨʠ 
ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ 
ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ (ʨʠʩ. 2, 1-3): ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʦʙʣʝʥʘ ʟ 
ʥʘʷʚʥʠʭ ʥʘ ʩʢʣʘʜʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʢʦʤʧʦʥʝʥʪʽʚ; ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʫ, ʷʢʘ ʥʘʨʘʟʽ 
ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʚ ʟʘʤʦʚʣʝʥʥʷʭ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ; ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʚʘʨʫ, 
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ʱʦ ʨʦʟʨʘʭʦʚʘʥʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʪʠʧʽʚ ʥʝʧʽʜʪʚʝʨʜʞʝʥʠʭ ʟʘʤʦʚʣʝʥʴ ʥʘ 
ʧʨʦʜʘʞ ʪʘ ʚʠʭʽʜʥʠʭ ʟʘʤʦʚʣʝʥʴ ʥʘ ʜʦʩʪʘʚʢʫ. 

 

 
 

Рис. 1. Базовий функціонал Stock Forecasted Report: 
1 ï On Hand ï ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʫ ʥʘ ʩʢʣʘʜʽ ʚ ʧʦʪʦʯʥʠʡ ʯʘʩ, ʦʜ.; 
2 ï Incoming ï ʨʦʟʨʘʭʦʚʘʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʚʘʨʫ ʥʘ ʧʽʜʩʪʘʚʽ 

ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʨʠʜʙʘʥʥʷ ʪʘ ʚʭʽʜʥʠʭ ʟʘʤʦʚʣʝʥʴ ʥʘ 
ʜʦʩʪʘʚʢʫ, ʦʜ.; 

3 ï Outgoing ï ʨʦʟʨʘʭʦʚʘʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʚʘʨʫ ʥʘ ʧʽʜʩʪʘʚʽ 
ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʨʦʜʘʞ ʪʘ ʚʠʭʽʜʥʽ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʜʦʩʪʘʚʢʫ), ʦʜ. 

4 ï Forecasted ï ʦʩʪʘʪʦʯʥʠʡ ʧʨʦʛʥʦʟ ʢʽʣʴʢʦʩʪʽ ʪʦʚʘʨʫ ʥʘ ʩʢʣʘʜʽ, ʦʜ. 
 

 

 
 

Рис. 2. Розширений функціонал Forecasted Report прогнозування 

кількості продукту згідно з розробленою моделлю 
1 ï Manufacturable on Hand ï ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʫ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʦʙʣʝʥʘ ʟ ʥʘʷʚʥʠʭ ʥʘ ʩʢʣʘʜʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʢʦʤʧʦʥʝʥʪʽʚ, ʦʜ. 
2 ï Unconfirmed on Hand ï ʢʽʣʴʢʽʩʪʴ ʪʦʚʘʨʫ ʷʢʘ ʥʘʨʘʟʽ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ 

ʚ ʟʘʤʦʚʣʝʥʥʷʭ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʦʜ. 
3 ï Unconfirmed Outgoing ï ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʚʘʨʫ 

ʟ ʥʝʧʽʜʪʚʝʨʜʞʝʥʠʭ ʟʘʤʦʚʣʝʥʴ (ʜʞʝʨʝʣʦ: ʚʩʽ ʪʠʧʠ ʥʝʧʽʜʪʚʝʨʜʞʝʥʠʭ 

ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʨʦʜʘʞ ʪʘ ʚʠʭʽʜʥʽ ʟʘʤʦʚʣʝʥʴ ʥʘ ʜʦʩʪʘʚʢʫ), ʦʜ. 
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ɺʝʣʠʯʠʥʘ çUnconfirmed Outgoingè ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ: 

Unconfirmed Outgoing = Product Quantity * Quantity Modifier, 

ʜʝ Product Quantity ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʚ ʟʘʤʦʚʣʝʥʥʽ, ʦʜ. 

Quantity Modifier ï ʧʦʧʨʘʚʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʚʦʭ ʬʘʢʪʦʨʽʚ (ʪʘʙʣ. 1): 

1. Confidence ï ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ (ʥʘʨʘʟʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ ʤʝʥʝʜʞʝʨʦʤ (1  3); 

2. Stage ï ʧʦʪʦʯʥʠʡ ʩʪʘʪʫʩ ʟʘʤʦʚʣʝʥʥʷ, ʱʦ ʧʦʢʘʟʫʻ ʥʘ ʷʢʦʤʫ ʝʪʘʧʽ 

ʦʙʨʦʙʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘʤʦʚʣʝʥʥʷ ʚ ʩʠʩʪʝʤʽ. 

 

ʊʘʙʣʠʮʷ 1 

Залежність Quantity Modifier від факторів впливу 
Stage Confidence Quantity Modifier 

Closed Win any 100% 

Secure 3 90.00% 

Secure 2 75.00% 

Secure 1 60.00% 

Propose 3 40.00% 

Propose 2 30.00% 

Propose 1 10.00% 

ʜʝ ʩʪʘʪʫʩ ʟʘʤʦʚʣʝʥʥʷ: 

çClosed Winè ï ʫʩʧʽʰʥʦ ʟʘʚʝʨʰʝʥʝ (Outgoing); 

çSecureè ï ʧʦʛʦʜʞʝʥʝ, ʘʣʝ ʥʝ ʟʘʚʝʨʰʝʥʝ (Unconfirmed Outgoing); 

çProposeè ï ʧʨʦʧʦʟʠʮʽʷ, ʥʝʧʦʛʦʜʞʝʥʝ ʟʘʤʦʚʣʝʥʥʷ (Unconfirmed Outgoing). 

 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʻ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜ ʩʫʙôʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʤʝʥʝʜʞʝʨʘ, ʪʦʙʪʦ 

ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ. ʊʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʫʩʧʽʰʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʥʘ 

ʧʨʦʜʘʞ ʚ Odoo [3] ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʢʫʧʮʷ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʥʝʜʞʝʨʘ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʣʘʥʫʻʪʴʩʷ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 
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ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʪʨʦʥʥʠʭ ʽ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ. 

ʈʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʽ ʨʦʙʦʪʠ ʩʪʘʣʠ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʥʝ ʣʠʰʝ ʫ 

ʚʠʨʦʙʥʠʯʽʡ ʩʬʝʨʽ, ʘ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʣʶʜʠʥʠ.  



International scientific conference 

52 

ʄʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʨʽʟʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʝʘʣʽʟʘʮʽʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʛʥʫʯʢʽʩʪʴ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʈʦʙʦʪʠ ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʧʨʠ ʮʴʦʤʫ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʟʙʽʣʴʰʫʚʘʪʠ ʾʭʥʽ ʨʦʟʤʽʨʠ ʪʘ ʤʘʩʫ, ʱʦ ʻ ʧʝʚʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʧʝʨʝʜ ʽʥʰʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʽ ʨʦʙʦʪʽʚ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ 

ɯ.ʉ. ɿʘʨʫʙʽʥʘ, ʉ.ɺ. ʉʦʪʥʠʢʘ [1], ɺ.ʆ. ʗʱʝʥʢʦ [2], Bretl, T. [3], Fong, T., 

Thorpe, C., & Baur, C. [4] ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʚʯʝʥʠʭ. 

ɸʥʘʣʽʟ ʯʠʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʚ, ʱʦ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʚʠʜʦʤ 

ʫʧʨʘʚʣʽʥʥʷ, ʟʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷʤ, ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʩʫʚʘʥʥʷ.  

ʉʘʤʝ ʩʧʦʩʽʙ ʧʝʨʝʩʫʚʘʥʥʷ ʻ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ Gay, S., Santos-

Victor, J., Ijspeert, A.J. , Bellegarda, G., & Ijspeert, A.J. Vandesompele, A. ʪʘ 

ʽʥʰʽ [5, 6, 7]. ɺʽʜ ʚʠʜʫ ʭʦʜʦʚʦʾ ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʰʚʠʜʢʽʩʪʴ ʘʜʘʧʪʘʮʽʾ 

ʨʦʙʦʪʘ ʜʦ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɸʥʘʣʽʟ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʤʦʙʽʣʴʥʠʭ ʨʦʙʦʪʽʚ ʚʠʷʚʠʚ ʟʨʦʩʪʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʨʦʙʢʫ ʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʨʦʢʫʶʯʠʭ ʨʦʙʦʪʽʚ [5, 6, 7]. ɼʘʥʠʡ ʚʠʜ ʨʦʙʦʪʽʚ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ 

ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʘʤ ʽʟ ʢʦʣʽʩʥʦʶ ʘʙʦ ʛʫʩʝʥʠʯʥʦʶ ʭʦʜʦʚʦʶ ʩʠʩʪʝʤʦʶ, 

ʦʩʦʙʣʠʚʦ ʟʘ ʧʦʪʨʝʙʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʥʝʨʽʚʥʽʡ ʧʦʚʝʨʭʥʽ.  

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʢʨʦʢʫʶʯʦʛʦ ʨʦʙʦʪʘ ʥʝ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʠ ʫ ʧʦʜʦʣʘʥʥʽ 

ʟʥʘʯʥʠʭ ʦʧʦʨʽʚ ʧʝʨʝʤʽʱʝʥʥʶ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʪʝʨʪʷʤ ʤʽʞ ʧʦʚʝʨʭʥʝʶ 

ʭʦʜʦʚʦʾ ʩʠʩʪʝʤʠ ʽ ʦʧʦʨʥʦʶ ʧʦʚʝʨʭʥʝʶ (ˇʨʫʥʪʦʤ, ʪʦʱʦ). ɿʥʘʯʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʢʨʦʢʫʶʯʦʛʦ ʨʦʙʦʪʘ ʻ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʥʘ ʦʧʦʨʥʫ 

ʧʦʚʝʨʭʥʶ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʟʘ ʫʤʦʚʠ ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʪʘ ʧʦ 

ˇʨʫʥʪʫ, ʷʢʠʡ ʥʝ ʫʰʢʦʜʞʫʻʪʴʩʷ, ʱʦ ʜʦʚʦʜʠʪʴ ʝʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʨʦʢʦʚʦʛʦ ʨʫʰʽʷ. 

ɸʥʘʣʽʟ ʯʠʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʨʦʢʫʶʯʠʭ ʨʦʙʦʪʽʚ ʜʦʟʚʦʣʠʚ ʥʘʤ ʚʠʷʚʠʪʠ 

ʾʭʥʽ ʥʝʜʦʣʽʢʠ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʧʝʨʝʣʽʢ ʥʝʨʦʟʢʨʠʪʠʭ ʧʠʪʘʥʴ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʛʣʠʙʦʢʦ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙʣʝʤ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʾʭ ʥʠʞʯʝ. 

ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʢʨʦʢʫʶʯʠʭ ʨʦʙʦʪʽʚ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʙʣʦʢʫ ʢʦʥʪʨʦʣʶ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʥʽʛ ʱʦʙ 

ʨʫʭʘʪʠʩʴ ʫ ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʢʫ ʘʙʦ ʧʽʜʥʽʤʘʪʠʩʷ ʥʘ ʦʙôʻʢʪʠ, ʫʪʨʠʤʫʶʯʠ 

ʩʠʩʪʝʤʫ ʨʦʙʦʪʘ ʩʪʘʙʽʣʴʥʦʶ.  

ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʻ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ, ʚʦʥʘ ʟʥʘʯʥʦ 

ʩʢʣʘʜʥʽʰʘ ʥʽʞ ʫ ʢʦʣʽʩʥʠʭ ʨʦʙʦʪʽʚ. ʉʢʣʘʜʥʽʩʪʴ ʧʦʷʩʥʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ 
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ʥʽʛ, ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʠ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʢʦʞʥʽʡ ʟ ʥʠʭ. ʂʨʽʤ ʪʦʛʦ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʩ ʤʽʞ ʥʦʛʘʤʠ. 

ʈʦʟʨʦʙʢʘ ʢʨʦʢʫʶʯʠʭ ʨʦʙʦʪʽʚ ʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʫʩʢʣʘʜʥʷʶʪʴʩʷ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ: 

ï ʧʦʪʨʝʙʦʶ ʚ ʨʦʟʨʦʙʮʽ ʧʨʠʚʦʜʽʚ ʥʘ ʢʦʞʥʫ ʥʦʛʫ; 

ï ʥʝʦʙʭʽʜʥʽʩʪʶ ʫʟʛʦʜʞʝʥʥʷ ʟʥʘʯʝʥʴ ʢʨʫʪʥʠʭ ʤʦʤʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ 

ʾʭʥʴʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ; 

ï ʥʝʦʙʭʽʜʥʽʩʪʶ ʫʟʛʦʜʞʝʥʥʷ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʝʡ ʣʽʥʽʡʥʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʚʟʜʦʚʞ ʦʩʝʡ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ (ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʟʘ 

ʫʤʦʚʠ ʦʙʝʨʪʘʥʥʷ ʣʘʥʦʢ ï ʥʽʛ ʨʦʙʦʪʘ). 

ʂʨʽʤ ʪʦʛʦ, ʭʦʜʦʚʘ ʩʠʩʪʝʤʘ ʢʨʦʢʫʶʯʠʭ ʨʦʙʦʪʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʘʜʘʧʪʦʚʘʥʦʶ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʝʡ 

ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ, ʷʢʽ ʙʫʜʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʦʟʢʨʠʚʘʪʠ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ï ʨʦʙʦʪ ʢʨʦʢʫʶʯʠʡ. 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʨʦʢʫʶʯʠʭ 

ʨʦʙʦʪʽʚ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ [8, 9]. ɸʚʪʦʨʠ ʚʠʨʽʰʫʶʪʴ ʜʘʥʽ 

ʟʘʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʽʤʘʮʽʾ. ʆʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʣʝʥʠʭ 

ʤʦʜʝʣʝʡ ʻ ʦʜʥʦʤʘʥʽʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʚʜʘʥʥʷ ʟʘʢʦʥʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʢʨʦʢʫʶʯʠʤʠ ʨʦʙʦʪʘʤʠ. 

ɿʘʢʦʥʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʘʢʦʥʽʚ ʟʤʽʥʠ ʟʫʩʠʣʴ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʠʚʦʜʥʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʘʙʦ 

ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʢʦʥʽʚ ʨʫʭʫ. ʊʘʢʽ ʤʦʜʝʣʽ ʻ ʩʢʣʘʜʥʠʤʠ ʡ ʥʝ 

ʟʘʚʞʜʠ ʘʜʝʢʚʘʪʥʠʤʠ.  

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝ ʟʘʟʥʘʯʝʥʝ, ʨʦʟʨʦʙʢʘ ʫʧʨʘʚʣʽʥʥʷ ʤʦʙʽʣʴʥʠʤʠ 

ʢʨʦʢʫʶʯʠʤʠ ʨʦʙʦʪʘʤʠ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʽʚ ʾʭʥʴʦʛʦ ʨʫʭʫ ʻ 

ʩʢʣʘʜʥʦʶ ʪʘ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ 

ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʛʝʥʝʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ 

ʧʦʰʫʢʫ ʡ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ, ʧʨʦʪʦʪʠʧʦʤ ʷʢʦʛʦ ʻ ʧʨʠʥʮʠʧ 

ʧʨʠʨʦʜʥʴʦʛʦ ʚʽʜʙʦʨʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʚʘʪʠ ʙʘʟʦʚʽ ʧʨʠʥʮʠʧʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ ʢʨʦʢʫʶʯʦʛʦ ʨʦʙʦʪʘ ʡ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʟʘʢʦʥʽʚ ʢʝʨʫʚʘʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʧʝʨʝʚʽʨʝʥʽ ʥʘ 

ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʘʜʘʜʫʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʫ, ʟʜʽʡʩʥʶʚʘʪʠ ʨʫʭ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʜʚʠʛʫʥʽʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʘ 

ʧʽʩʣʷ ʜʦʢʣʘʜʥʦʾ ʧʝʨʝʚʽʨʢʠ ʤʦʜʝʣʝʡ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʩʠʥʪʝʟʫ 

ʢʨʦʢʫʶʯʠʭ ʨʦʙʦʪʽʚ. 
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ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʢʫʩʢʦʚʘʥʦʾ 

ʟʘʣʽʟʦʨʫʜʥʦʾ ʩʠʨʦʚʠʥʠ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʻ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ, ʷʢʘ 

ʣʽʤʽʪʫʻ ʨʽʚʝʥʴ ʬʦʨʩʫʚʘʥʥʷ ʜʦʤʝʥʥʦʾ ʧʣʘʚʢʠ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ 

ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ ʥʘ ʚʠʧʣʘʚʢʫ ʯʘʚʫʥʫ. 

ɺ ʮʴʦʤʫ ʩʝʥʩʽ ʚ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʻ 

ʟʘʣʽʟʦʨʫʜʥʽ ʦʙʢʦʪʠʰʽ ï ʦʙʨʦʙʣʝʥʽ ʛʨʘʥʫʣʠ ʽʟ ʟʘʣʽʟʥʦʾ ʨʫʜʠ, ʷʢʽ ʟʘʚʜʷʢʠ 

ʩʚʦʾʡ ʬʦʨʤʽ ʪʘ ʱʽʣʴʥʦʩʪʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚ ʜʦʤʝʥʥʽʡ ʧʝʯʽ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʽʰʝ ʧʣʘʚʣʝʥʥʷ ʪʘ ʚʠʪʨʠʤʢʫ ʩʪʘʙʽʣʴʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʢʦʪʠʰʽʚ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʟʘʚʜʷʢʠ ʦʧʪʠʤʘʣʴʥʽʡ ʘʝʨʘʮʽʾ ʪʘ ʢʨʘʱʦʤʫ ʜʦʩʪʫʧʫ ʢʠʩʥʶ [1]. 

ʗʢ ʚʽʜʦʤʦ, ʷʢʽʩʪʴ ʦʙʧʘʣʝʥʠʭ ʦʙʢʦʪʠʰʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ 

ʷʢʽʩʪʶ ʰʘʨʫ ʩʠʨʠʭ ʦʙʢʦʪʠʰʽʚ ʥʘ ʚʠʧʘʣʶʚʘʣʴʥʽʡ ʤʘʰʠʥʽ. ʏʘʩ ʧʝʨʝʙʽʛʫ 



International scientific conference 

56 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʪʝʨʤʽʯʥʽʡ ʦʙʨʦʙʮʽ ʦʙʢʦʪʠʰʽʚ (ʘ ʟʥʘʯʠʪʴ ʽ 

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʨʦʟʤʽʨʫ. ʐʘʨ, ʩʬʦʨʤʦʚʘʥʠʡ ʟ 

ʦʜʥʦʨʽʜʥʠʭ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʤʫ ʩʢʣʘʜʫ ʦʙʢʦʪʠʰʽʚ, ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʫ 

ʧʦʨʽʟʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ʦʙʢʦʪʠʰʽʚ ʽ 

ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɿ ʧʦʛʣʷʜʫ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʩʽʨʠʭ ʦʙʢʦʪʠʰʽʚ, ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʻ ʾʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ. ʗʢ ʧʨʘʚʠʣʦ, ʢʨʘʱʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʻ ʩʬʝʨʠʯʥʘ ʬʦʨʤʘ ʦʙʢʦʪʠʰʽʚ ʪʘ ʚʫʟʴʢʠʡ ʜʽʘʧʘʟʦʥ ʢʦʣʠʚʘʥʴ 

ʨʦʟʤʽʨʽʚ [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʣʽʟʦʨʫʜʥʠʭ ʦʙʢʦʪʠʰʽʚ ʻ ʧʨʦʮʝʩ ʛʨʘʥʫʣʷʮʽʾ, ʷʢʠʡ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʯʘʰʦʚʦʤʫ ʦʛʨʫʜʢʦʚʫʚʘʯʽ. ɸ ʛʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʠʨʠʭ ʦʙʢʦʪʠʰʽʚ ï ʦʧʪʠʤʽʟʘʮʽʷ ʾʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ. 

ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʠʭ 

ʦʙʢʦʪʠʰʽʚ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʦʛʨʫʜʢʫʚʘʥʥʷ, ʱʦ 

ʧʦʣʷʛʘʻ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʯʘʰʦʚʦʛʦ ʦʛʨʫʜʢʦʚʫʚʘʯʘ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʯʘʰʦʚʦʛʦ ʦʛʨʫʜʢʦʚʫʚʘʯʘ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʦʪʨʠʤʘʥʠʭ ʩʠʨʠʭ ʦʙʢʦʪʠʰʽʚ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʯʘʰʽ ʪʘ ʢʫʪ ʥʘʭʠʣʫ ʯʘʰʽ. 

ʂʫʪ ʥʘʭʠʣʫ ʟʤʽʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʯʠ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ 

ʦʙʢʘʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʢʘʪʫʚʘʥʥʷ ʰʠʭʪʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʥʘ ʦʛʨʫʜʢʫʚʘʥʥʷ 

ʥʘʜʭʦʜʠʪʴ ʰʠʭʪʘ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ, ʽ ʦʙʢʦʪʠʰʽ ʰʚʠʜʢʦ 

ʫʪʚʦʨʶʶʪʴʩʷ, ʧʦʪʨʽʙʥʦ ʟʤʝʥʰʠʪʠ ʯʘʩ ʥʘʢʘʪʫʚʘʥʥʷ ʰʠʭʪʠ ʚ ʯʘʰʽ, ʜʣʷ 

ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʢʫʪ ʥʘʭʠʣʫ ʽ ʥʘʚʧʘʢʠ, ʷʢʱʦ ʥʘ ʦʛʨʫʜʢʫʚʘʥʥʷ 

ʥʘʜʭʦʜʠʪʴ ʰʠʭʪʘ ʟ ʥʠʟʴʢʦʶ ʚʦʣʦʛʽʩʪʶ ï ʧʦʪʨʽʙʥʦ ʟʤʝʥʰʠʪʠ ʢʫʪ ʥʘʭʠʣʫ. 

ʇʨʠ ʟʘʤʘʣʦʤʫ ʢʫʪʫ ʥʘʭʠʣʫ ʟʤʝʥʰʫʻʪʴʩʷ ʨʫʭʦʤʽʩʪʴ ʦʛʨʫʜʢʦʚʫʻʤʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʙʝʟʬʦʨʤʥʠʭ ʢʦʤʢʽʚ, ʤʽʣʢʠʭ 

ʦʙʢʦʪʠʰʽʚ ʪʘ ʥʝʦʙʢʘʪʘʥʦʾ ʰʠʭʪʠ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʫ ʥʘʭʠʣʫ, 

ʧʦʣʽʧʰʫʻʪʴʩʷ ʨʫʭʦʤʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʪʘ ʷʢʽʩʪʴ ʚʠʜʘʚʘʥʠʭ ʟ ʯʘʰʦʚʦʛʦ 

ʦʛʨʫʜʢʦʚʫʚʘʯʘ ʦʙʢʦʪʠʰʽʚ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʤʽʮʥʽʩʪʴ. ʇʨʠ ʥʘʜʤʽʨʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʢʫʪʘ 

ʥʘʭʠʣʫ, ʨʫʭ ʤʘʪʝʨʽʘʣʫ ʚ ʯʘʰʽ ʧʝʨʝʭʦʜʠʪʴ ʟ ʨʝʞʠʤʫ ʧʝʨʝʢʘʪʫʚʘʥʥʷ ʚ 

ʚʦʜʦʩʧʘʜʥʠʡ ʨʝʞʠʤ ʪʘ ʦʛʨʫʜʢʫʚʘʥʥʷ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ [3].  

ɿʤʽʥʘ ʢʫʪʫ ʥʘʭʠʣʫ ʯʘʰʦʚʠʭ ʦʛʨʫʜʢʦʚʫʚʘʯʽʚ ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ʎɺʆ-2 

ʇɯɺʅɻɿʂ ʥʝ ʤʦʞʣʠʚʘ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʘ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʚʠʧʘʣʶʚʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

ʂʦʞʥʦʤʫ ʢʫʪʫ ʥʘʭʠʣʫ ʯʘʰʦʚʦʛʦ ʦʛʨʫʜʢʦʚʫʚʘʯʘ ʪʘ ʚʦʣʦʛʦʩʪʽ ʰʠʭʪʠ 

ʚʽʜʧʦʚʽʜʘʻ ʦʧʪʠʤʘʣʴʥʝ ʯʠʩʣʦ ʦʙʝʨʪʽʚ ʯʘʰʽ. ʇʨʠ ʤʘʣʠʭ ʦʙʝʨʪʘʭ ʯʘʰʽ 
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ʰʠʭʪʘ ʚ ʥʽʡ ʟʜʽʡʤʘʻʪʴʩʷ ʥʘ ʥʝʚʝʣʠʢʫ ʚʠʩʦʪʫ ʪʘ ʧʝʨʝʢʘʪʫʻʪʴʩʷ ʥʘ ʤʝʥʰʽʡ 

ʯʘʩʪʠʥʽ ʪʘʨʝʣʽ, ʧʨʠ ʮʴʦʤʫ ʨʽʩʪ ʟʘʨʦʜʠʰʽʚ ʦʙʢʦʪʠʰʽʚ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʽ ʟ 

ʯʘʰʽ ʚʠʭʦʜʷʪʴ ʜʨʽʙʥʽ ʦʙʢʦʪʠʰʽ. ʇʨʠ ʟʙʽʣʴʰʝʥʽ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʟʨʦʩʪʘʶʪʴ 

ʮʝʥʪʨʦʚʽ ʩʠʣʠ, ʱʦ ʧʨʠʪʠʩʢʘʶʪʴ ʤʘʪʝʨʽʘʣ ʜʦ ʜʥʘ ʪʘ ʙʦʨʪʫ, ʚʽʜ ʯʦʛʦ ʚʽʥ 

ʟʜʽʡʤʘʻʪʴʩʷ ʥʘ ʙʽʣʴʰʫ ʚʠʩʦʪʫ, ʧʝʨʝʢʘʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʙʽʣʴʰʽʡ 

ʯʘʩʪʠʥʽ ʜʥʠʱʘ, ʢʨʫʧʥʽʩʪʴ ʪʘ ʤʽʮʥʽʩʪʴ ʦʙʢʦʪʠʰʽʚ ʟʨʦʩʪʘʻ [3].  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʫʤʦʚʘʭ ʎɺʆ-2 ʇɯɺʅɻɿʂ ʟʤʽʥʘ ʯʠʩʣʘ ʦʙʝʨʪʽʚ 

ʤʦʞʣʠʚʘ ʣʠʰʝ ʰʣʷʭʦʤ ʟʤʽʥʠ ʰʢʽʚʽʚ ʨʝʤʽʥʥʦʾ ʧʝʨʝʜʘʯʽ ʧʨʠʚʦʜʫ 

ʦʛʨʫʜʢʦʚʫʚʘʯʘ. ɺ ʟʚËʷʟʢʫ ʟ ʮʠʤ, ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʦʛʨʫʜʢʫʚʘʥʥʷ 

ʟʤʽʥʦʶ ʯʠʩʣʘ ʦʙʝʨʪʽʚ ʯʘʰʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʝʤʦʞʣʠʚʦ. 

ɿ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʴʦʛʦʜʥʽ ʥʘ ʎɺʆ-2 

ʇɯɺʅɻɿʂ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʩʠʨʠʭ 

ʦʙʢʦʪʠʰʽʚ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʥʘ ʜʽʣʷʥʢʫ ʦʛʨʫʜʢʫʚʘʥʥʷ ʧʦʩʪʫʧʘʻ ʩʠʨʦʚʠʥʘ ʟ 

ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʚʦʣʦʛʽʩʪʴ, ʷʢʽʩʪʴ ʜʦʤʽʰʦʢ ʽ ʩʘʤʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʫ). ʊʦʙʪʦ, ʧʨʦʙʣʝʤʘ ʦʧʝʨʘʪʠʚʥʦʾ ʘʚʪʦʤʘʪʠʯʥʦʾ ʟʤʽʥʠ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʯʘʰʦʚʦʛʦ ʦʛʨʫʜʢʦʚʫʚʘʯʘ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʘ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʢʦʥʘʪʠ 

ʤʦʜʝʨʥʽʟʘʮʽʶ ʯʘʰʦʚʦʛʦ ʦʛʨʫʜʢʦʚʫʚʘʯʘ ʟ ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʟʤʽʥʠ ʢʫʪʘ ʥʘʭʠʣʫ ʯʘʰʽ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʣʘ 

ʦʙʝʨʪʽʚ ʯʘʰʦʚʦʛʦ ʦʛʨʫʜʢʦʚʫʚʘʯʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʢʫʨʫʚʘʥʥʷ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʬʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʥʘ ʜʽʣʴʥʠʮʶ ʦʛʨʫʜʢʫʚʘʥʥʷ, ʪʘ 

ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ ʧʦʢʘʟʥʠʢʠ ʚʠʭʽʜʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʽʣʷʥʢʠ, ʪʘʢʽ ʷʢ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʩʠʨʠʭ ʦʙʢʦʪʠʰʽʚ. 

 

Перелік використаних джерел 

1. ʃ.ɸ. ʎʠʙʫʣʴʢʦ. ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʧʦ ʜʠʩʮʠʧʣʽʥʽ çʊʝʭʥʦʣʦʛʽʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥè. ɼʥʽʧʨʦ, 2006 ʨ. 117 ʩ. 

2. ɹ. ʇ. ʖʨʴʻʚ, ʅ. ɸ. ʉʧʽʨʽʥ, ʆ. ʖ. ʐʝʰʫʢʦʚ, ɺ. ɸ. ɻʦʣʴʮʝʚ, 

ʆ. ɯ. ʐʝʚʯʝʥʢʦ, ɸ. ɸ. ʄʝʪʝʣʢʽʥ. ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʟʘʣʽʟʦʨʫʜʥʠʭ ʦʙʢʦʪʠʰʽʚ ʟ ʚʠʩʦʢʠʤʠ ʤʝʪʘʣʫʨʛʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʄʦʥʦʛʨʘʬʽʷ. ʅʠʞʥʽʡ ʊʘʛʽʣ, 2018. 196 ʩ. 

3 ɼ. ɸ. ʂʦʚʘʣʴʦʚ, ʅ.ɼ. ɺʘʥʶʢʦʚʘ, ɺ. ʇ. ɯʚʘʱʝʥʢʦ, ɹ.ʇ. ʂʨʠʢʫʥʦʚ, 

ʄ. ɺ. ʗʛʦʣʴʥʠʢ, ʄ. ʅ. ɹʦʡʢʦ. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʚʠʨʦʙʥʠʮʪʚʘ 

ʦʢʫʩʢʦʚʘʥʦʾ ʩʠʨʦʚʠʥʠ. ʋʯʙʦʚʠʡ ʧʦʩʽʙʥʠʢ ʜʣʷ ʚʠʱʠʭ ʫʯʙʦʚʠʭ ʟʘʢʣʘʜʽʚ. 

ɼʥʽʧʨʦ: ɯʄɸ-ʧʨʝʩ-2011 ʨ.ï 476 ʩ. 

 

 

 



International scientific conference 

58 

DOI https://doi.org/10.30525/978-9934-26-506-8-136 

 

THE PROBLEM OF RESONANCE PHENOMENA ON 35 KV BUSES 

OF A FERRO-ALLOY PRODUCTION IN THE PRESENCE  

OF DISTRIBUTED GENERATION FROM SOLAR POWER PLANTS  

 

ʇʈʆɹʃɽʄɸ ʈɽɿʆʅɸʅʉʅʀʍ ʗɺʀʑ ʅɸ ʐʀʅɸʍ 35 ʂɺ 

ʌɽʈʆʉʇʃɸɺʅʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ ʇʈʀ ʅɸʗɺʅʆʉʊɯ 

ʈʆɿʇʆɼɯʃɽʅʆɰ ɻɽʅɽʈɸʎɯɰ ɺɯɼ ʉʆʅʗʏʅʀʍ 

ɽʃɽʂʊʈʆʉʊɸʅʎɯʁ 

 

Papaika Yu.A.,  
DSc (Engineering), Professor,  

LLC ñTechnical university  

ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine  

 

Lukianenko O.S., 
Student (group 141-24-1ʤ),  

LLC ñTechnical university  

ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine 

Папаїка Ю.А.,  
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè, 

 ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

Лук’яненко О.С.,  
ʩʪʫʜʝʥʪ ʛʨ. 141-24-1ʤ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè, 

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ (ʉɽʇ) ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ 

ʫʥʽʢʘʣʴʥʠʤ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʛʝʥʝʨʫʚʘʥʥʷ, ʧʦʰʠʨʝʥʥʷ ʪʘ ʚʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ ʥʘ ʧʨʠʡʤʘʯʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʟʘʚʜʘʥʥʷ ʾʭʥʴʦʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ 

ʩʫʤ̔ʩʥʦʩʪʽ, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʘʧʘʨʘʪʽʚ 

ʽ ʧʨʠʣʘʜʽʚ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʥʝ ʩʪʚʦʨʶʶʯʠ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ʟʘʚʘʜ ʜʣʷ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʬʫʥʢʮʽʦʥʫʻ ʚ ʪʦʤʫ ʞ ʩʝʨʝʜʦʚʠʱʽ. ʉʫʯʘʩʥʽ ʚʠʢʣʠʢʠ ʜʦ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʩʪʦʩʦʚʥʦ ʙʝʟʧʝʨʝʙʽʡʥʦʩʪʽ ʞʠʚʣʝʥʥʷ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʩʧʦʥʫʢʘʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʘʥʪʦʚʘʥʦʛʦ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [1]. ʄʘʩʦʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʟʘ ʨʦʟʧʦʜʽʣʝʥʠʤ ʧʨʠʥʮʠʧʦʤ 

ʛʝʥʝʨʘʮʽʾ ʚʠʢʣʠʢʘʣʦ ʩʠʩʪʝʤʥʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʝʩʠʥʫʩʦʾʜʘʣʴʥʦʩʪʽ. ʋ ʜʝʷʢʠʭ ʨʝʞʠʤʘʭ çʧʦʩʣʘʙʣʝʥʦʾè 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʝʣʝʢʪʨʠʯʥʠʭ ʨʝʞʠʤʽʚ ʥʘ ʰʠʥʘʭ 
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35 ʢɺ ʬʝʨʦʩʧʣʘʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʷʚʠʣʠ ʨʝʟʦʥʘʥʩʥʽ ʷʚʠʱʘ ʥʘ 

ʯʘʩʪʦʪʘʭ ʢʘʥʦʥʽʯʥʠʭ ʪʘ ʥʝʢʘʥʦʥʽʯʥʠʭ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ. 

ʗʢʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʾʾ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʚʧʣʠʚ ʥʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʣʘʜʠ ʪʘ ʘʧʘʨʘʪʠ ʪʘ 

ʦʮʽʥʶʚʘʥʝ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʱʦ ʯʠʩʝʣʴʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ ʟʘ ʯʘʩʪʦʪʦʶ, ʟʥʘʯʝʥʥʷʤ 

ʜʽʶʯʦʾ ʥʘʧʨʫʛʠ, ʬʦʨʤʽ ʡʦʛʦ ʢʨʠʚʦʾ, ʩʠʤʝʪʨʽʾ ʪʘ ʽʤʧʫʣʴʩʘʤ ʥʘʧʨʫʛʠ. 

ɽʥʝʨʛʦʩʠʩʪʝʤʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʝʨʝʜʘʯʽ, ʨʦʟʧʦʜʽʣʫ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʥʘ ʝʥʝʨʛʽʶ ʽʥʰʠʭ ʚʠʜʽʚ, ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ: ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, 

ʨʦʟʧʦʜʽʣʴʯʽ ʧʨʠʩʪʨʦʾ (ʧʽʜʩʪʘʥʮʽʾ) ʟ ʢʦʤʫʪʘʮʽʡʥʠʤʠ ʘʧʘʨʘʪʘʤʠ, 

ʝʣʝʢʪʨʦʧʨʠʡʤʘʯʽ, ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʫʧʨʘʚʣʽʥʥʷ, ʟʘʭʠʩʪʫ ʪʘ 

ʟʚ'ʷʟʢʫ, ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ, ʝʣʝʢʪʨʦʪʝʭʥʦʣʦʛʽʯʥʽ ʫʩʪʘʥʦʚʢʠ (ʜʫʛʦʚʽ 

ʪʘ ʬʝʨʦʩʧʣʘʚʥʽ ʧʝʯʽ, ʝʣʝʢʪʨʦʣʽʟʥʽ ʚʘʥʥʠ, ʫʩʪʘʥʦʚʢʠ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ). 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʚʠʱʠʭ ʛʘʨʤʦʥʽʢ (ɺɻ) ʫ ʉɽʇ ʟ'ʷʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ 

ʚʪʨʘʪʠ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥʘʭ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ʪʘ ʤʝʨʝʞʘʭ, 

ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʧʨʠʩʪʨʦʾʚ ʢʦʤʧʝʥʩʘʮʽʾ 

ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʯʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ, 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʽʟʦʣʷʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʪʘ ʘʧʘʨʘʪʽʚ, 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʨʦʙʦʪʘ ʧʨʠʩʪʨʦʾʚ ʘʚʪʦʤʘʪʠʢʠ, ʪʝʣʝʤʝʭʘʥʽʢʠ ʪʘ ʟʚ'ʷʟʢʫ. 

ʤʽʩʮʝ ʪʘ ʽʥʰʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ [2]. 

ʄʝʪʘʣʫʨʛʽʡʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʋʢʨʘʾʥʠ ʟʘʡʤʘʻ ʧʨʽʦʨʠʪʝʪʥʽ ʧʦʟʠʮʽʾ ʫ 

ʧʦʚʦʻʥʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʽ ʪʘ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ɿʥʘʯʥʽ 

ʽʥʚʝʩʪʠʮʽʾ ʩʴʦʛʦʜʥʽ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʟʘʭʠʱʝʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ ʧʽʜʩʪʘʥʮʽʡ, 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʩʪʦʩʦʚʫʚʘʥʥʷ 

ʯʘʩʪʦʪʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʜʦʟʚʦʣʷʻ ʧʦʟʙʫʪʠʩʷ ʧʫʩʢʦʚʠʭ ʩʪʨʫʤʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ 

ʥʘʜʚʘʞʣʠʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʚʽʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ʛʝʥʝʨʘʪʦʨʠ 

ʥʘ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʠʚʽ ʘʙʦ ʛʘʟʽ, ʢʦʛʝʥʝʨʘʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ, ʩʦʥʷʯʥʽ ʪʘ/ʘʙʦ 

ʚʽʪʨʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʟ ʥʘʢʦʧʠʯʫʚʘʯʘʤʠ ʝʥʝʨʛʽʾ). ɯʥʪʝʥʩʠʚʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʣʦʚʦʾ ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʚ ʩʠʩʪʝʤʫ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʬʝʨʦʩʧʣʘʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ. ɺʦʥʠ ʤʘʶʪʴ, 

ʟʘʟʚʠʯʘʡ, ʛʘʨʤʦʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʫ ʚʠʧʘʜʢʫ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʪʘ ʧʝʨʝʭʦʜʽ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʫ ʦʩʪʨʽʚʥʠʡ ʨʝʞʠʤ 

ʤʦʞʣʠʚʽ ʚʠʥʠʢʥʝʥʥʷ ʨʝʟʦʥʘʥʩʥʠʭ ʷʚʠʱ. ʈʝʟʦʥʘʥʩʠ ʥʘ ʯʘʩʪʦʪʘʭ ɺɻ ʪʘ 

ʽʥʪʝʨʛʘʨʤʦʥʽʢ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻ 

ʥʘʜʽʡʥʽʩʪʴ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ɼʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʚʠʥʠʢʥʝʥʥʷ (ʚʧʣʠʚʫ) ʨʝʟʦʥʘʥʩʥʠʭ ʷʚʠʱ ʫ 

ʩʠʩʪʝʤʘʭ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʬʝʨʦʩʧʣʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʦʙʭʽʜʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ɸʏʍ) ʝʣʝʢʪʨʠʯʥʦʾ 

ʤʝʨʝʞʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʟʘʻʤʥʠʭ ʦʧʦʨʽʚ (ʧʨʦʚʽʜʥʦʩʪʝʡ) ʦʢʨʝʤʠʭ ʾʾ 

ʝʣʝʤʝʥʪʽʚ (ʢʘʙʝʣʴʥʠʭ ʪʘ ʧʦʚʽʪʨʷʥʠʭ ʣʽʥʽʡ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ, 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ). ʆʪʨʠʤʘʥʽ ɸʏʍ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʟʦʥʫ ʨʝʟʦʥʘʥʩʥʠʭ 

ʯʘʩʪʦʪ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʩʭʝʤʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʩʦʥʷʯʥʠʭ ʽʥʚʝʨʪʦʨʽʚ. 

ɸʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ɸʏʍ ʚʽʜʦʤʠʡ [1]. ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʜʦʚʞʠʥʠ ʪʘ 

ʧʝʨʝʨʽʟʠ ʧʦʚʽʪʨʷʥʠʭ ʪʘ ʢʘʙʝʣʴʥʠʭ ʃɽʇ, ʧʦʪʫʞʥʦʩʪʽ ʩʠʣʦʚʠʭ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ, ʪʠʧʠ ʩʪʨʫʤʦʦʙʤʝʞʫʚʘʣʴʥʠʭ ʨʝʘʢʪʦʨʽʚ, ʧʦʪʫʞʥʦʩʪʽ ɹʂ, 

ʦʧʦʨʠ ʩʠʩʪʝʤʠ). ʇʦʪʽʤ ʚʠʷʚʣʷʶʪʴʩʷ ʨʝʞʠʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ ʘʙʦ ʦʩʪʨʽʚʥʠʭ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʩʦʥʷʯʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. ʇʽʩʣʷ ʮʴʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʩʭʝʤʘ 

ʟʘʤʽʱʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʪʘ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʨʝʟʫʣʴʪʫʶʯʽ ʦʧʦʨʠ ʤʝʨʝʞʽ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʘʢʪʠʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʟʦʥʘʥʩʥʠʭ ʷʚʠʱ ʥʘ ʩʝʢʮʽʾ ʰʠʥ 35 ʢɺ ʧʨʠ ʧʨʠʻʜʥʘʥʥʽ 

ʩʦʥʷʯʥʠʭ ʽʥʚʝʨʪʦʨʽʚ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 1-2. 
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Riga, the Republic of Latvia                                      November 28ï29, 2024 

61 

  
1     2 

Рис. 2. Резонанси лінійних (1) та фазних напруг (2) на шинах 35 кВ 
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ʟʘʩʦʙʦʤ ʫʧʨʘʚʣʽʥʥʷ ʦʧʝʨʘʮʽʡʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 
ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʦʤ (ʜʘʣʽ ï ɸʉʋʊʇ), ʷʢʽ 
ʟʜʽʡʩʥʶʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʨʝʩʫʨʩʘʤʠ, 
ʧʨʦʚʦʜʷʪʴ ʤʦʥʽʪʦʨʠʥʛ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɺʽʜ ʩʪʘʥʫ 
ɸʉʋʊʇ ʟʘʣʝʞʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, 
ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʙʝʟʧʝʢʘ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ. 
ʇʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ɸʉʋʊʇ ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤʠ 
ʟʘʭʦʜʘʤʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ. 
ʅʘ ʦʜʥʦʤʫ ʟ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʟʘʚʦʜʽʚ ɭʚʨʦʧʠ ʬʫʥʢʮʽʦʥʫʻ ɸʉʋʊʇ 

ʥʘʛʨʽʚʫ ʟʘʛʦʪʦʚʦʢ ʧʝʨʝʜ ʧʨʦʢʘʪʢʦʶ ʚ ʤʝʪʦʜʠʯʥʽʡ 6-ʪʠ ʟʦʥʥʽʡ ʧʝʯʽ ʟ 
ʢʨʦʢʫʶʯʠʤʠ ʙʘʣʢʘʤʠ. ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʩʠʩʪʝʤʦʶ: 
ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʦʚʠʤ (ʪʠʩʢ ʪʘ 
ʚʠʪʨʘʪʘ ʛʘʟʫ ʪʘ ʧʦʚʽʪʨʷ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʘʟ-ʧʦʚʽʪʨʷ) ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʠʤ 
ʨʝʞʠʤʦʤ ʧʝʯʽ (ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫ ʰʝʩʪʠ ʟʦʥʘʭ ʧʝʯʽ ʜʣʷ 
ʨʽʚʥʦʤʽʨʥʦʛʦ ʥʘʛʨʽʚʫ ʟʘʛʦʪʦʚʦʢ); ʚʽʜʦʙʨʘʞʝʥʥʷ (ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʯʥʠʭ 
ʝʢʨʘʥʽʚ) ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʧʘʨʘʤʝʪʨʘʤʠ ʧʝʯʽ; ʦʧʝʨʘʪʠʚʥʝ ʚʽʜʢʣʶʯʝʥʥʷ 
ʽ ʫʧʨʘʚʣʽʥʥʷ ʚ ʨʘʟʽ ʢʨʠʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʧʘʨʘʤʝʪʨʽʚ.  
ɿʙʽʨ ʜʘʥʠʭ ʪʘ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʙʘʟʽ ʧʨʦʛʨʘʤʦʚʘʥʠʭ 

ʣʦʛʽʯʥʠʭ ʢʦʥʪʨʦʣʝʨʽʚ SIMATIC S7-300. ɸʥʘʣʦʛʦʚʽ ʪʘ ʜʠʩʢʨʝʪʥʽ ʤʦʜʫʣʽ 
ʧʝʨʝʜʘʶʪʴ ʢʦʤʘʥʜʠ ʜʦ ʚʠʢʦʥʘʚʯʠʭ ʧʨʠʩʪʨʦʾʚ. ɺʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʫʭ ʟʘʛʦʪʦʚʦʢ, ʧʦʜʘʯʫ ʧʦʚʽʪʨʷ ʪʘ ʛʘʟʫ, ʨʝʛʫʣʶʶʯʠ ʥʘʛʨʽʚ ʫ 
ʨʽʟʥʠʭ ʟʦʥʘʭ ʧʝʯʽ. ɺ ʷʢʦʩʪʽ ʨʝʛʫʣʷʪʦʨʽʚ ʚ ʩʠʩʪʝʤʘʭ ʨʝʛʫʣʶʚʘʥʥʷ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʠ. ɺ ʷʢʦʩʪʽ 
SCADA-ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ WinCC. 
ɼʦ ʥʝʜʦʣʽʢʽʚ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʪʨʝʙʘ ʚʽʜʥʝʩʪʠ: ʟʘʩʪʘʨʽʣʠ ʪʝʭʥʽʯʥʽ 

ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ; ʟʘʩʪʘʨʽʣʘ ʚʝʨʩʽʷ SCADA-ʩʠʩʪʝʤʠ WinCʉ, ʷʢʘ ʥʝ 
ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ Windows 11 ʪʘ ʩʠʩʪʝʤʦʶ 
ʫʧʨʘʚʣʽʥʥʷ ɽRʈ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 
ʫʩʢʣʘʜʥʶʻ ʟʚʽʪʥʽʩʪʴ ʪʘ ʤʘʻ ʩʣʘʙʢʫ ʬʫʥʢʮʽʶ ʟʘʭʠʩʪʫ ʜʘʥʠʭ; ʥʝʜʦʩʪʘʪʥʽʡ 
ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ 
ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ ʪʘ ʟʘʩʪʘʨʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʦʧʝʨʘʪʦʨʘ. 
ɺ ʨʘʤʢʘʭ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ ʟ ʤʝʪʦʶ ʤʦʜʝʨʥʽʟʘʮʽʾ ɸʉʋʊʇ 

ʤʝʪʦʜʠʯʥʦʾ 6-ʟʦʥʥʦʾ ʧʝʯʽ ʟ ʢʨʦʢʫʶʯʠʤʠ ʙʘʣʢʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ: 
1. ʆʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ SCADA-ʩʠʩʪʝʤʠ 

(ʧʝʨʝʭʽʜ ʥʘ WinCC v8.0). ʎʷ ʚʝʨʩʽʷ ʥʘʜʘʩʪʴ ʟʥʘʯʥʽ ʧʦʢʨʘʱʝʥʥʷ, ʘ ʩʘʤʝ: 
ʧʽʜʪʨʠʤʢʘ ʩʫʯʘʩʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ Windows 11 (64-ʙʽʪ) Professional 
ʪʘ Enterprise ʪʘ ʽʥʰʽ; ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʩ ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ; 
ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʝʘʢʮʽʶ ʥʘ ʢʦʤʘʥʜʠ; ʦʧʪʠʤʽʟʘʮʽʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ʪʘ ʧʨʦʮʝʩʦʨʘ ʟʥʠʞʫʻ ʚʠʤʦʛʠ ʜʦ 
ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ; ʧʦʢʨʘʱʝʥʘ ʨʦʙʦʪʘ ʟ ʘʨʭʽʚʘʤʠ ʜʘʥʠʭ ʪʘ ʚʝʣʠʢʠʤʠ 
ʦʙôʻʤʘʤʠ ʽʥʬʦʨʤʘʮʽʾ; ʧʽʜʪʨʠʤʢʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʪʘʢʠʭ ʷʢ OPC 
UA ʪʘ MQTT; ʥʘʷʚʥʽʩʪʴ ʧʨʝʜʠʢʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ ʪʘ IoT-ʨʽʰʝʥʴ ʜʣʷ 
ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ 
ʟʥʦʰʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʽ ʫʥʠʢʘʪʠ ʘʚʘʨʽʡʥʠʭ ʟʫʧʠʥʦʢ. 
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2. ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ ʯʝʨʝʟ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʘʟ-ʧʦʚʽʪʨʷ. ʎʷ ʬʫʥʢʮʽʷ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʯʥʦ 
ʢʦʨʠʛʫʚʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʘʟ-ʧʦʚʽʪʨʷ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʦʧʝʨʘʪʦʨʘ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. 

3. ʄʦʜʝʨʥʽʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ ʦʧʝʨʘʪʦʨʘ. 
ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʩʢʣʘʜʘʻ $330000. 
ʄʦʜʝʨʥʽʟʘʮʽʷ ɸʉʋʊʇ ʤʝʪʦʜʠʯʥʦʾ ʧʝʯʽ ʻ ʚʘʞʣʠʚʦʶ ʽʥʚʝʩʪʠʮʽʻʶ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʪʘ 
ʚʽʜʧʦʚʽʜʘʪʠ ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ. 
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ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʟʘʩʦʙʦʤ ʤʝʭʘʥʽʟʘʮʽʾ ʚʘʥʪʘʞʥʦ-

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʫ ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʤʦʩʪʦʚʽ 

ʢʨʘʥʠ. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʤʽʱʝʥʥʷ: ʤʦʩʪʫ, 

ʚʽʟʢʘ ʪʘ ʛʘʢʫ ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʫ, ʻ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʤ.  

ʉʫʯʘʩʥʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʢʨʘʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [1] ʙʫʜʫʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʯʘʩʪʦʪʥʠʤ 
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ʨʝʛʫʣʶʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʯʘʩʪʦʪʥʦ-

ʨʝʛʫʣʴʦʚʘʥʠʭ ʜʚʠʛʫʥʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʟʥʘʯʥʫ ʝʢʦʥʦʤʽʶ ʚʠʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ʆʜʥʘʢ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʧʨʠʚʦʜʥʠʭ ʩʠʩʪʝʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷʤ 

ʧʨʠʚʦʜʫ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ, ʱʦ ʚʠʤʘʛʘʻ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʝʪʘʣʽʟʘʮʽʾ ʨʦʟʨʘʭʫʥʢʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʯʘʩʪʦʪʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 

ʢʝʨʫʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʤʦʩʪʦʚʦʛʦ ʢʨʘʥʫ ʂʄ1635 ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʽʜʡʦʤʫ ʛʘʢʫ. 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʽʜʡʦʤʫ ʛʘʢʫ 

ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʷʢʦʛʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠʚʦʜʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ (ɸʉʋ) ʰʚʠʜʢʽʩʪʶ 

ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʫ ʧʨʠʚʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʙʫʜʫʻʪʴʩʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʨʠʥʮʠʧʫ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ 

ʽ ʘʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ ʨʦʪʦʨʦʤ. ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʜʚʠʛʫʥʦʤ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ ʨʦʪʦʨʦʤ ʟʘʩʪʦʩʦʚʘʥʠʡ ʯʘʩʪʦʪʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ Altivar ATV900.  

ɿʘ ʨʽʚʥʷʥʥʷʤ ʂʣʦʩʩʘ [3, 4] ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʠʭ 

ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʫʟʛʦʜʞʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟ ʧʘʩʧʦʨʪʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʜʘʥʠʤʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘ 

ʚʠʨʘʟʦʤ: 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʙʫʜʦʚʠ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ (ʜʠʚ. ʨʠʩ 1) ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘ ʤʦʤʝʥʪʦʤ ʟ ʫʤʦʚʠ 
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Рис. 1. Механічні характеристики асинхронного електродвигуна 

та характеристики навантаження 

 

ɿʘ ʧʨʦʚʝʜʝʥʠʤʠ ʚʠʱʝ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʜʽʡʩʥʝʥʦ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʧʽʜʡʦʤʫ ʢʨʘʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɿ 

MatLab [2]. ɺʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʫ 

ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ SimPower Toolboxes. ʅʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ 

ʩʣʽʜʢʫʶʯʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʟ ʚʝʢʪʦʨʥʠʤ ʢʝʨʫʚʘʥʥʷʤ 

(ʜʠʚ. ʨʠʩ. 2) ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʘʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ ʟ ʚʝʢʪʦʨʥʠʤ ʢʝʨʫʚʘʥʥʷʤ, 

ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʟ ʰʠʨʦʪʥʦ-ʽʤʧʫʣʴʩʥʦʶ ʤʦʜʫʣʷʮʽʻʶ, ʢʚʘʥʪʫʚʘʥʥʷ 

ʩʠʛʥʘʣʽʚ: ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ ʟʘ ʨʽʚʥʝʤ ʪʘ ʩʠʛʥʘʣʽʚ ʢʝʨʫʚʘʥʥʷ ʟʘ ʯʘʩʦʤ. 

 

 
 

Рис. 2. Математична модель електричної частини силового каналу 

системи перетворювач частоти – асинхронний електродвигун 

 



International scientific conference 

66 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʨʝʘʣʽʟʦʚʘʥʘ ʷʢ ʙʘʛʘʪʦʢʦʥʪʫʨʥʘ 

ʩʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʚʢʣʶʯʘʻ ʤʦʜʝʣʽ [5, 6]: 

ï ʢʦʥʪʫʨ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʫʤʫ I1d ʟ ʇɯ-ʨʝʛʫʣʷʪʦʨʦʤ 

ὡ̑ ὴ̒ ̓̐˟ ̑̒̑

˟̑ ̒̑
Ȣ ; 

ï ʢʦʥʪʫʨ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ (ʨʠʩ. 3.) ʜʚʠʛʫʥʘ wʜʚ ʟ  

ʇɯ-ʨʝʛʫʣʷʪʦʨʦʤ ὡ̑ ̙ὴ
̙̑˟̑ ̙̑

˟̑ ̙̑
Ȣ; 

ï ʢʦʥʪʫʨ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʨʦʪʦʨʘ (ʨʠʩ. 4.) Y2d ʟ  

ʇɯ-ʨʝʛʫʣʷʪʦʨʦʤ ὡ̑ ὴ ̑ ˟̑ ̑

˟̑ ̑
Ȣ ; 

ʅʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʧʝʨʝʭʽʜʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʤʦʤʝʥʪʦʤ ʪʘ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ. ʅʘ ʨʠʩ. 5 ʥʘʚʝʜʝʥʦ 

ʧʫʩʢ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʦʤʽʥʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ 

ʖ  ωτȟςυ ̒  , ʘ ʧʦʪʽʤ ʩʢʠʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 

ὸ  πȟυ ὧȟ̇̎́̃̎ρπψ ̊  ̍.  
ɸʥʘʣʽʟ ʛʨʘʬʽʢʘ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ï ʧʫʩʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʜʚʠʛʫʥʘ ˙̆ Ȣ̐̍ ́̋̒ρτωȟυ ̊ ,̍ Ὅ̆Ȣ̐̍ ́̋̒ςωȟσ ̱; 

ï ʧʨʠ ʨʦʙʦʪʽ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʘʚʜʘʥʦʾ ʰʚʠʜʢʦʩʪʽ ̈‫ ρπρȟυ ̒ ; 

ʧʨʠ Ὅ̆Ȣ̐̍ ́̋̒ρπ ̱; 

ï ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ (ʤʦʤʝʥʪ ʥʘʢʠʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʚʠʙʽʨʢʘ 

ʩʣʘʙʢʦʩʪʽ ʢʘʥʘʪʫ) ʢʫʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʥʝʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʧʦʪʽʤ 

ʚʦʥʘ ʜʦʩʷʛʘʻ ʟʘʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ̈‫ ρπρȟυ ̒  ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ 

ʩʪʨʫʤʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ Ὅ̕Ȣ̎̏̍ ςσȟσ ̱. 

 

 
 

Рис. 3. Математична модель контуру швидкості з аналоговим 

датчиком і внутрішнім контуром I1q 
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Рис. 4. Математична модель контуру потокозчеплення з 

аналоговим датчиком і внутрішнім контуром I1d 

 

 
 

Рис. 5. Графіки перехідного процесу електромагнітного моменту 

˙̆ ̍◄, кутової швидкості ⱷ◄ і фазного струму ░̕ ◄ двигуна 

 

ʄʦʜʝʣʴʥʽ ʛʨʘʬʽʢʽ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ‫ Ὢὸ , M Ὢὸ  
ʪʘ Ὅ Ὢὸ , ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʥʪʫʨʽʚ 
ʫʧʨʘʚʣʽʥʥʷ. ʅʘ ʛʨʘʬʽʢʘʭ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ, ʷʢʽ 

ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ, ʚʠʢʦʥʫʻʪʴʩʷ ʪʦʯʥʝ ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʚʧʣʠʚʽʚ, ʱʦ ʟʘʜʘʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʚʩʽʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʝʡ, ʩʪʨʫʤʽʚ ʪʘ 

ʤʦʤʝʥʪʽʚ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʨʦʟʨʘʭʦʚʘʥʠʤʠ. 

 

 

 



International scientific conference 

68 

Перелік використаних джерел 

1. ʇʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʤʘʰʠʥʠ. ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ 

ʧʦʩʽʙʥʠʢ. ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ / ɯ. ʄ. ɹʝʥʜʝʨʘ,  

ʆ. ʗ. ʉʪʨʝʣʴʯʫʢ, ɺ. ɺ. ʇʽʜʣʽʩʥʠʡ, ɻ. ʆ. ɯʚʘʥʦʚ. ʂʘʤʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 

ʌʆʇ ʉʠʩʠʥ ʆ.ɺ., ɸʙʝʪʢʘ, 2014. 368 ʩ. 

2. ʊʦʣʦʯʢʦ ʆ.ɯ. ɺʝʢʪʦʨʥʽ ʤʦʜʝʣʽ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʧʘʢʝʪʘ MATLAB / ʆ.ɯ. ʊʦʣʦʯʢʦ, ɻ.ʉ. ʏʝʢʘʚʩʴʢʠʡ,  

ɼ.ʄ. ʄʽʨʦʰʥʠʢ // ɺʽʩʥʠʢ ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ: ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʂɼʇʋ. ʂʨʝʤʝʥʯʫʢ, 2003. ʊ.1. ˉ 2 (19).  

ʉ. 199-202. 

3. ɺʠʜʤʠʰ, ɸ. ɸ.; ʗʨʦʰʝʥʢʦ, ʃ. ɺ. ʆʩʥʦʚʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ. ʊʝʦʨʽʷ 

ʪʘ ʧʨʘʢʪʠʢʘ. ʏʘʩʪʠʥʘ 1. ʥʘʚʯ. ʧʦʩʽʙ. ɺʽʥʥʠʮʷ: ɺʅɸʋ, 2020. 387 ʩ. 

4. ɽʣʝʢʪʨʦʧʨʠʚʦʜ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ʆ. ʖ. ʉʠʥʷʚʩʴʢʠʡ,  

ʇ. ɯ. ʉʘʚʯʝʥʢʦ, ɺ. ɺ. ʉʘʚʯʝʥʢʦ, ʖ. ʄ. ʃʘʚʨʽʥʝʥʢʦ, ɺ. ɺ. ʂʦʟʠʨʩʴʢʠʡ,  

ʖ. ʄ. ʍʦʥʜʦʣʘ, ɯ. ʇ. ɯʣʴʾʯʦʚ; ɿʘ ʨʝʜ.. ʆ. ʖ. ʉʠʥʷʚʩʴʢʦʛʦ. ʂ.: ɸʛʨʘʨ ʄʝʜʽʘ 

ɻʨʫʧ, 2013. 586 ʩ. 

5. ʄʘʨʫʱʘʢ ʗ.ʖ. ʉʠʥʪʝʟ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʟ 

ʧʦʩʣʽʜʦʚʥʠʤ ʪʘ ʧʘʨʘʣʝʣʴʥʠʤ ʢʦʨʝʛʫʚʘʥʥʷʤ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 

ʃʴʚʽʚ, ɺʠʜʘʚʥʠʮʪʚʦ ʅʋ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2004. 312 ʩ. 

6. ʇʽʚʥʷʢ ɻ.ɻ. ʉʫʯʘʩʥʽ ʯʘʩʪʦʪʥʦ ï ʨʝʛʫʣʴʦʚʘʥʽ ʘʩʠʥʭʨʦʥʥʽ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ ʟ ʰʠʨʦʪʥʦ ï ʽʤʧʫʣʴʩʥʦʶ ʤʦʜʫʣʷʮʽʻʶ : ʤʦʥʦʛʨʘʬʽʷ /  

ɻ.ɻ. ʇʽʚʥʷʢ,ʆ.ɺ. ɺʦʣʢʦʚ.ï ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ : ʅʘʮʽʦʥʘʣʴʥʠʡ ʛʽʨʥʠʯʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, 2006. 470 ʩ. 

7. ʇʦʧʦʚʠʯ ʄ.ɻ., ʂʦʚʘʣʴʯʫʢ ʆ.ɺ. ʊʝʦʨʽʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ: ʇʽʜʨʫʯʥʠʢ. 2-ʛʝ ʚʠʜ., ʂ.: ʃʠʙʽʜʴ, 2007. 656 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

69 

DOI https://doi.org/10.30525/978-9934-26-506-8-139 

 

ANALYSIS OF THE DEGREE OF INFORMATIVENESS  

OF THE DATABASE DESCRIPTION OF THE STATE  

OF AUTOMATION OBJECTS  

 

ɸʅɸʃɯɿ ʉʊʋʇɽʅʖ ɯʅʌʆʈʄɸʊʀɺʅʆʉʊɯ ɹɸɿʀ ɼɸʅʀʍ 

ʆʇʀʉʋ ʉʊɸʅʋ ʆɹôɭʂʊɯɺ ɸɺʊʆʄɸʊʀɿɸʎɯɰ 

 

Razzhyvin O.V.,  
PhD (Engineering),  

Associate Professor, LLC ñTechnical 

university ñMetinvest polytechnicò, 

Zaporizhzhia, Ukraine  

 

Ryabchenko А.А.,  
Student (group 174-24-1ʤ),  

LLC ñTechnical university  

ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine 

 

Pokotylova O.V.,  
Student (group 174-24-1ʤ),  

LLC ñTechnical university  

ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine 

Разживін О.В.,  
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ  

 

Рябченко А.А.,  
ʩʪʫʜʝʥʪʢʘ ʛʨ. 174-24-1ʤ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

Покотилова О.В.,  
ʩʪʫʜʝʥʪʢʘ ʛʨ. 174-23-1ʤ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʇʨʠ ʫʧʨʘʚʣʽʥʥʽ ʩʢʣʘʜʥʠʤ ʪʘ ʫʥʽʢʘʣʴʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʙʣʠʯʥʦ ʟʘʜʘʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ʜʽʾ ʦʧʝʨʘʪʦʨʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʥʝʦʙʭʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʮʝʩʫ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ɸʉʋ ʊʇ ʤʦʞʣʠʚʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ 

ʦʙ'ʻʢʪʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʉʫʯʘʩʥʘ ʪʝʥʜʝʥʮʽʷ ʩʠʥʪʝʟʫ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ 

ʚʠʭʦʜʠʪʴ ʟ ʙʘʟʽ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʭʽʜ-ʚʠʭʽʜ ʦʙ'ʻʢʪʘ. 

ʉʢʣʘʜʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʭʽʜ-ʚʠʭʽʜ ʦʙ'ʻʢʪʘ ʫ ʚʠʛʣʷʜʽ 

ʪʘʙʣʠʮʽ, ʷʢʘ ʤʦʞʝ ʤʽʩʪʠʪʠ: 

ï ʨʦʟʨʦʙʣʝʥʽ ʽʥʩʪʨʫʢʮʽʾ ʘʙʦ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʫʩʽ ʩʠʪʫʘʮʽʾ, ʚʠʥʠʢʥʝʥʥʷ ʷʢʠʭ 

ʡʤʦʚʽʨʥʝ; 

ï ʧʘʨʘʤʝʪʨʠʯʥʝ ʟʤʽʥʘ ʢʝʨʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥʠ ʚʭʽʜʥʠʭ 

(ʢʝʨʫʶʯʠʭ) ʧʘʨʘʤʝʪʨʽʚ. 
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ʊʦʤʫ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʝʙʫʻ ʧʝʚʥʠʭ 

ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʜʦʩʪʘʪʥʦʩʪʽ. ʋ ʮʴʦʤʫ ʧʽʜ ʜʦʩʪʘʪʥʽʩʪʶ ʩʣʽʜ ʨʦʟʫʤʽʪʠ 

ʜʦʩʪʘʪʥʽʩʪʴ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʛʘʨʘʥʪʫʻ 

ʩʧʨʠʷʪʣʠʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʫ ʯʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʮʠʬʨʦʚʦʛʦ 

ʜʚʽʡʥʠʢʘ ʦʙ'ʻʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʢʣʘʜʝʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʜʘʯʘ ʚʠʟʥʘʯʝʥʦʩʪʽ ʩʪʫʧʝʥʶ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʙʘʟʠ ʜʘʥʠʭ ʦʧʠʩʫ ʩʪʘʥʫ ʦʙôʻʢʪʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ 

ʄʨ̔ʦʶ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʷʢʦʤʫʩʴ ʜʞʝʨʝʣʽ ʩʣʫʞʠʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʝʥʪʨʦʧʽʷ. ʇʦʚʽʜʦʤʣʝʥʥʷ ʦʧʠʩʫʶʪʴʩʷ ʙʝʟʣʽʯʯʶ 

ʚʝʣʠʯʠʥὼȟὼȟȢȢȢȟὼ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʦʟʥʘʢʘʤʠ ʥʘʷʚʥʦʩʪʽ 
ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʤ 

ʚʝʣʠʯʠʥʘʤ ὴȟὴȟȢȢȢȟὴ. 

ʋ ʜʠʩʢʨʝʪʥʦʤʫ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʡʤʦʚʽʨʥʦʩʪʝʡ 

pk ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʝʥʪʨʦʧʽʻʶ ʥʘʟʠʚʘʶʪʴ ʚʝʣʠʯʠʥʫ [1]: 

 

Ὄ̉ ὴὰὲὴȟ 

 

ʧʨʠ ʫʤʦʚʽ, ʱʦ В ὴ ρ. 
 

ɿʥʘʯʝʥʥʷ Hu = 0, ʷʢʱʦ ʙʫʜʴ ʷʢʝ ʟ pk = 1. ʋ ʮʴʦʤʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʩʫʪʥʷ. ɽʥʪʨʦʧʽʷ ʥʘʙʫʚʘʻ ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ, ʢʦʣʠ pk 

ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʻ 

ʤʘʢʩʠʤʘʣʴʥʦʶ. 

ʇʨʠʡʤʘʶʯʠ ʧʦʥʷʪʪʷ ʝʥʪʨʦʧʽʾ ʷʢ ʤʽʨʫ ʥʝʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʚʠʨʽʰʝʥʥʽ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʚʝʣʠʢʫ 

ʽʥʬʦʨʤʘʪʠʚʥʫ ʮʽʥʥʽʩʪʴ ʜʘʻ ʥʝ ʩʘʤʝ ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ, ʘ ʾʾ ʽʥʪʝʛʨʘʣʴʥʝ 

ʫʷʚʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʦʯʥʦ ʫʷʚʠʪʠ ʧʨʦʮʝʩ ʟʤʽʥʠ ʝʥʪʨʦʧʽʾ ʚ ʤʽʨʫ 

ʥʘʩʠʯʝʥʥʷ ʪʘʙʣʠʮʽ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʉʬʦʨʤʫʣʶʻʤʦ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ. ʊʘʙʣʠʮʷ ʜʘʥʠʭ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ n-ʦʩʝʨʝʜʢʽʚ, ʟʘʧʦʣʦʥʝʥʘ m ʧʘʨʘʤʝʪʨʘʤʠ ʽ n-m 

ʧʨʦʙʽʣʘʤʠ. ɺʠʟʥʘʯʠʤʦ ʚʝʣʠʯʠʥʫ ʝʥʪʨʦʧʽʾ H. ʇʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘʙʣʠʯʥʦ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʭʦʜʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟ ʪʘʙʣʠʮʽ ʚʠʪʷʛʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʝʚʥʠʭ ʦʩʝʨʝʜʢʘʭ, ʚ 

ʷʢʠʭ ʤʽʩʪʠʪʴʩʷ k ʟʥʘʯʝʥʴ, ʘ ʥʝ ʚʩʽ ʜʘʥʽ ʟ ʪʘʙʣʠʮʽ (ʜʠʚ. ʨʠʩ.1). 

ʋʤʦʚʥʦ ʧʨʠʡʤʝʤʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʦʩʝʨʝʜʢʽʚ ʟ ʥʝʦʙʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ 

ʜʦʨʽʚʥʶʻ k ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʯʠʩʝʣ m ʪʘ n-m. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʤʦʞʝ ʤʘʪʠ k ʨʽʟʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʽʜʧʦʚʽʜʥʠʭ ʪʦʤʫ, ʱʦ ʩʝʨʝʜ ʟʥʘʯʝʥʴ, 
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ʱʦ ʚʠʪʷʛʫʶʪʴʩʷ, ʚʠʷʚʠʪʴʩʷ 1,2, ..., k ʜʘʥʠʭ. ʇʦʟʥʘʯʠʤʦ ʮʽ ʩʧʨʠʷʪʣʠʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʯʝʨʝʟ ɸ0, ɸ1, ɸ2,é, ɸk, ʥʝʩʧʨʠʷʪʣʠʚʽ ʯʝʨʝʟ ὃȟὃȟὃȟȣȟὃ , 

ʚʽʜʧʦʚʽʜʥʦ, ʾʭ ʡʤʦʚʽʨʥʦʩʪʽ ʤʘʪʠʤʫʪʴ ʧʦʟʥʘʯʝʥʥʷ ὴʪʘ ὴ  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʥʘʤ ʚʽʜʦʤʠʡ ʨʝʟʫʣʴʪʘʪ ɸi. ʊʦʜʽ ʚ ʪʘʙʣʠʮʽ ʜʘʥʠʭ ʧʽʩʣʷ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʢʦʤʽʨʢʠ ʤʦʞʝ ʟʘʣʠʰʠʪʠʩʷ m ï i ʟʥʘʯʝʥʴ ʪʘ n ï m 

ï k + i ʧʨʦʧʫʩʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ, ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʡʤʦʚʽʨʥʦʩʪʽ 

ὴ  ʪʘ ὴ  ʥʘʩʪʫʧʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʦʩʝʨʝʜʢʽʚ ʧʨʠʡʤʘʶʪʴ ʪʘʢʽ 

ʟʥʘʯʝʥʥʷ: 

 

 
 

Рис. 1. Структура таблиці бази даних 
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ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʽʥʪʝʛʨʘʣʴʥʝ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʝʥʪʨʦʧʽʾ ʧʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ 

ʚʠʣʫʯʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʠʪʴʩʷ, ʪʘʢʠʤ ʯʠʥʦʤ: 
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ɽʥʪʨʦʧʽʷ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʠʪʴʩʷ, ʚʠʨʘʟʦʤ: 
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ɺʠʨʘʟʠ (1) ʪʘ (2) ʦʧʠʩʫʶʪʴ ʟʘʢʦʥ ʟʤʽʥʠ ʝʥʪʨʦʧʽʾ ʜʚʦʭ ʨʝʟʫʣʴʪʘʪʽʚ ï 

ʥʘʷʚʥʦʩʪʽ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʙʽʨʮʽ k ʟʥʘʯʝʥʴ ʽʟ ʪʘʙʣʠʮʽ. 

ʗʢ ʤʽʨʘ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʬʫʥʢʮʽʻʶ ʙʘʞʘʥʦʩʪʽ 

ʍʘʨʨʽʥʛʪʦʥʘ [1]: 

 
yed e
--= , 

 

ʜʝ y ï ʙʫʜʴ ʷʢʠʡ ʧʘʨʘʤʝʪʨ. 

ɼʣʷ ʟʚ'ʷʟʢʫ ʦʮʽʥʢʠ ʤʽʨʠ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʟ ʝʥʪʨʦʧʽʻʶ ʧʝʨʝʪʚʦʨʠʤʦ 

ʬʫʥʢʮʽʶ ʙʘʞʘʥʦʩʪʽ ʍʘʨʨʽʥʛʪʦʥʘ ʥʘ ʥʘʩʪʫʧʥʠʡ ʚʠʜ: 
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ɻʨʘʬʽʢ ʟʤʽʥʠ ʤʽʨʠ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2. ʅʘ ʦʩʽ 

ʦʨʜʠʥʘʪ ʥʘʥʝʩʝʥʘ ʰʢʘʣʘ ʤʽʨʠ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ d, ʟ ʜʽʘʧʘʟʦʥʦʤ ʚʽʜ 0 ʜʦ 1, 

ʘ ʥʘ ʦʩʽ ʘʙʩʮʠʩ ï ʢʽʣʴʢʽʩʪʴ ʦʩʝʨʝʜʢʽʚ ʪʘʙʣʠʮʽ.  
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Рис. 2. Графік зміни міри інформативності d  

від числа осередків таблиці з інформацією 

 

ʅʘ ʰʢʘʣʽ ʤʽʨʠ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ d ʨʦʟʩʪʘʚʣʝʥʽ ʩʪʘʥʜʘʨʪʥʽ ʬʫʥʢʮʽʾ 

ʍʘʨʨʠʥʛʪʦʥʘ ʧʦʟʥʘʯʢʠ (ʜʠʚ. ʪʘʙʣ. 1). ʐʢʘʣʘ d ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʩʪʫʧʘʻ 
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ʩʧʦʩʦʙʦʤ ʬʦʨʤʘʣʽʟʘʮʽʾ ʜʦʩʪʘʪʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʘʙʣʠʮʽ ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʘ ʧʦʪʨʝʙʠ ʩʪʘʥʜʘʨʪʥʽ ʧʦʟʥʘʯʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ ʝʢʩʧʝʨʪʥʦʶ 

ʛʨʫʧʦʶ. 

ʆʮ̔ ʥʢʘ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʪʘʙʣʠʮʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, 

ʯʝʨʝʟ ʝʥʪʨʦʧʽʶ ʪʘ ʬʫʥʢʮʽʶ ʙʘʞʘʥʦʩʪʽ ʍʘʨʨʽʥʛʪʦʥʘ ʜʦʟʚʦʣʷʻ 

ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ 

ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

ʊʘʙʣʠʮʷ 1 

Оцінка інформативності за шкалою міри інформативності 
Оцінка 

інформативності 

Відмітки на шкалі d 

міри інформативності 
Резюме 

ɼʫʞʝ ʧʦʛʘʥʦ 0-0,17 
ʇʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʧʨʦʮʝʩʫ ʥʝʤʦʞʣʠʚʝ, ʥʝʦʙʭʽʜʥʠʡ 

ʟʙʽʨ ʜʘʥʠʭ 

ʇʦʛʘʥʦ 0,17-0,37 

ʇʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʝʙʘʞʘʥʝ, ʥʝʦʙʭʽʜʥʠʡ 
ʜʦʜʘʪʢʦʚʠʡ ʟʙʽʨ ʜʘʥʠʭ 

ɿʘʜʦʚʽʣʴʥʦ 0,37-0,60 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʤʦʞʣʠʚʽ ʥʝʧʨʘʚʠʣʴʥʽ ʜʽʾ 
ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ ʟʥʘʯʝʥʴ 

ɼʦʙʨʝ 0,60-0,80 

ʄʦʞʣʠʚʠʡ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʧʨʦʮʝʩʫ, ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ 

ʟʘʥʝʩʝʥʠʭ ʜʦ ʦʩʝʨʝʜʢʽʚ ʪʘʙʣʠʮʽ 

ʜʦʩʪʘʪʥʴʦ 

ɼʫʞʝ ʜʦʙʨʝ 0,80-1,00 
ʋʩʧʽʰʥʝ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ 
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ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʮʠʭ 

ʜʚʠʛʫʥʽʚ ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʟʘʧʫʩʢ, ʘ ʡ 

ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʟʘʤʠʢʘʥʴ ʪʘ 

ʽʥʰʠʭ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʟʘʧʫʩʢʫ ʪʘ ʟʘʭʠʩʪʫ 

ʝʣʝʢʪʨʠʯʥʠʭ ʜʚʠʛʫʥʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʧʫʣʴʧʦ-ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ. 

ɽʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʚ ʜʽʶ ʧʫʣʴʧʦ-ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ, 

ʧʨʘʮʶʶʪʴ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ. ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʦʙʦʪʫ ʜʚʠʛʫʥʽʚ, ʥʘʣʝʞʘʪʴ: 

ï ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʢʦʨʦʟʽʶ 

ʢʦʥʪʘʢʪʽʚ; 

ï ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ʪʘ ʧʽʜʚʠʱʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ 

ʨʦʙʦʯʦʤʫ ʨʝʞʠʤʽ; 

ï ʨʠʟʠʢʠ ʧʝʨʝʛʨʽʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʚʠʛʫʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʩʥʘʱʝʥʽ ʩʠʩʪʝʤʘʤʠ ʟʘʭʠʩʪʫ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʚʽʜ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʟʙʦʾʚ. 

ɿʘʧʫʩʢ ʝʣʝʢʪʨʠʯʥʠʭ ʜʚʠʛʫʥʽʚ ʻ ʢʨʠʪʠʯʥʠʤ ʤʦʤʝʥʪʦʤ ʯʝʨʝʟ ʚʠʩʦʢʽ 

ʧʫʩʢʦʚʽ ʩʪʨʫʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʰʢʦʜʠʪʠ ʦʙʤʦʪʢʠ ʽ ʟʥʠʟʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʜʚʠʛʫʥʘ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʟʘʧʫʩʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʣʘʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʘ ʤʽʥʽʤʽʟʫʶʪʴ ʨʠʟʠʢʠ: 

ï Плавний запуск (Soft Starter): ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ 

ʟʙʽʣʴʰʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʩʪʨʫʤʫ, ʟʥʠʞʫʶʯʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʚʠʛʫʥ. ʎʝ 

ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʩʪʨʠʙʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʤʝʥʰʫʻ ʟʥʦʰʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ. 

ï Запуск через перетворювач частоти: ʜʦʟʚʦʣʷʻ ʪʦʯʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʤʦʤʝʥʪʫ ʟʘʧʫʩʢʫ. ʎʝʡ ʤʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ 

ʦʧʪʠʤʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʧʫʣʴʧʦ-

ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʟ ʧʝʨʝʤʽʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ï Автотрансформаторний запуск: ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʧʫʩʢʦʚʦʛʦ ʩʪʨʫʤʫ ʰʣʷʭʦʤ ʧʽʜʢʣʶʯʝʥʥʷ ʜʚʠʛʫʥʘ ʯʝʨʝʟ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʱʦ ʟʥʠʞʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ ʧʽʜ ʯʘʩ 

ʟʘʧʫʩʢʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʘʧʫʩʢʫ ʪʘ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʠʯʥʠʭ 

ʜʚʠʛʫʥʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʝʨʽʶ ʪʝʩʪʽʚ ʥʘ ʧʫʣʴʧʦ-ʥʘʩʦʩʥʽʡ ʩʪʘʥʮʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʣʘʚʥʦʛʦ ʟʘʧʫʩʢʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʪʝʧʣʦʚʠʤ ʟʘʭʠʩʪʦʤ ʽ ʟʘʭʠʩʪʦʤ ʚʽʜ ʢʦʨʦʪʢʦʛʦ ʟʘʤʠʢʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʜʚʠʛʫʥʽʚ ʥʘ 20%, ʟʥʠʞʫʶʯʠ 
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ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʤʝʨʝʞʫ ʪʘ ʧʦʜʦʚʞʫʶʯʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʦʙʣʘʜʥʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʧʫʩʢʫ ʪʘ ʟʘʭʠʩʪʫ ʝʣʝʢʪʨʠʯʥʠʭ ʜʚʠʛʫʥʽʚ 

ʟʝʤʩʥʘʨʷʜʽʚ ʚ ʫʤʦʚʘʭ ʧʫʣʴʧʦ-ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʟʘʧʫʩʢʫ ʪʘ ʢʦʤʧʣʝʢʩʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʤʝʪʦʜʠ ʧʣʘʚʥʦʛʦ ʟʘʧʫʩʢʫ ʪʘ 

ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʠʩʪʘʥʮʽʡʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʭʦʜʠ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʫʣʴʧʦ-

ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʪʘ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ. 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʠ ʧʫʣʴʧʦ-ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ: 

1. ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʜʚʠʛʫʥʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʘʨʘʤʝʪʨʽʚ 

ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

2. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ 

ʧʫʩʢʦʚʦʛʦ ʩʪʨʫʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ ʪʘ 

ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʴ. 

3. ʇʨʦʚʦʜʠʪʠ ʨʝʛʫʣʷʨʥʽ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʜʣʷ ʚʯʘʩʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ. 

ʎʽ ʟʘʭʦʜʠ ʜʦʟʚʦʣʷʪʴ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʟʝʤʩʥʘʨʷʜʽʚ, 

ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ʫʥʽʚʝʨʩʠʪʝʪ çʄʝʪʽʥʚʝʩʪ 

ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɿʘʧʦʨʽʞʞʷ, 

ʋʢʨʘʾʥʘ  

 

Леонов А.А.,  
ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɾʠʪʪʻʚʠʡ ʮʠʢʣ (ʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʜʦ ʜʝʤʦʥʪʘʞʫ) 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʜʘʣʽ ï 

ɸʉʋʊʇ) ʧʝʨʝʜʙʘʯʘʻ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ 

ʩʠʩʪʝʤ, ʥʘʡʪʨʠʚʘʣʽʰʠʤ ʽ ʧʣʽʜʥʠʤ ʻ ʝʪʘʧ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʽʜ ʯʘʩ 

ʷʢʦʛʦ ʟʘʟʚʠʯʘʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʝʨʩʦʥʘʣ ʫʧʨʘʚʣʷʻ ʦʙôʻʢʪʦʤ, 

ʢʦʨʠʩʪʫʶʯʠʩʴ ɸʉʋʊʇ, ʘ ʩʫʧʨʦʚʦʜʞʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ɸʉʋʊʇ ʟʜʽʡʩʥʶʻ 

ʩʪʝʞʝʥʥʷ ʟʘ ʨʦʙʦʪʦʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʽ ʩʫʧʨʦʚʦʜʞʫʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ.  

ʅʠʞʯʝ ʧʝʨʝʣʽʯʝʥʽ ʦʩʥʦʚʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ 

ʩʫʧʨʦʚʦʜʞʫʶʯʠʤ ʧʝʨʩʦʥʘʣʦʤ ɸʉʋʊʇ ʧʽʜ ʯʘʩ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʠʩʪʝʤʠ: 

1. ʇʽʜʛʦʪʦʚʢʘ (ʥʘʚʯʘʥʥʷ) ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʪʘʢ ʽ 

ʧʝʨʩʦʥʘʣʫ ʩʫʧʨʦʚʦʜʞʝʥʥʷ. 

2. ʈʦʟʨʦʙʢʘ/ʢʦʨʝʛʫʚʘʥʥʷ:  

ï ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʚʩʶ ʩʠʩʪʝʤʫ ʪʘ, ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ, ʥʘ ʾʾ 

ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ; 

ï ʽʥʩʪʨʫʢʮʽʡ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʉʋʊʇ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ-ʪʝʭʥʦʣʦʛʽʚ; 

ï ʽʥʩʪʨʫʢʮʽʡ ʯʝʨʛʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ ɸʉʋʊʇ.  

ɼʦʢʫʤʝʥʪʘʮʽʷ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʚ 

ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. 
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3. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʽʪ ʟ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʉʋʊʇ ʪʘ 

ʧʝʨʽʦʜʠʯʥʝ ʧʨʦʚʝʜʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʘʪʝʩʪʘʮʽʡ.  

4. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʽʪ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

5. ʆʧʝʨʘʪʠʚʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʠʩʪʝʤʠ.  

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ ʦʙôʻʢʪʘ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ɸʉʋʊʇ. ʆʮʽʥʢʘ ʧʨʠʯʠʥ ʚʠʭʦʜʫ ʟ 

ʣʘʜʫ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʾʭ ʨʝʤʦʥʪ ʯʠ 

ʟʘʤʽʥʘ, ʽ, ʷʢʱʦ ʮʝ ʧʦʪʨʽʙʥʦ, ʾʭ ʦʥʦʚʣʶʚʘʥʥʷ, ʢʦʤʧʣʝʢʪʘʮʽʷ ʽʥʩʪʨʫʤʝʥʪʦʤ, 

ʧʨʠʣʘʜʘʤʠ, ʟʘʧʘʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 

6. ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʦʮʽʥʢʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʪʘ ʩʠʩʪʝʤʠ. 

7. ʉʫʧʨʦʚʽʜ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ɺʠʷʚʣʝʥʥʷ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ.  

ɺ ʟʚôʷʟʢʫ ʟ ʤʦʞʣʠʚʠʤʠ ʟʤʽʥʘʤʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʟʤʽʥʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʩʪʨʫʢʮʽʾ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʨʦʟʤʽʨʽʚ 

ʩʠʨʦʚʠʥʠ, ʨʦʟʰʠʨʝʥʥʷʤ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ, 

ʨʝʤʦʥʪʘʤʠ ʪʘ ʟʘʤʽʥʘʤʠ ʦʙʣʘʜʥʘʥʥʷ ʦʙôʻʢʪʫ ʪʘ ʽʥ. ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ 

ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʚ ʘʣʛʦʨʠʪʤʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ. 

8. ʇʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʜʣʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʽʶʯʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʘʣʛʦʨʠʪʤʽʚ ʫʧʨʘʚʣʽʥʥʷ. 

9. ɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ.  

10. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʩʠʩʪʝʤʠ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ, 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

11. ʇʦʙʫʜʦʚʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ɸʉʋʊʇ ʟ ʩʫʤʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʟ 

MES ʽ ERP ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʟʣʘʛʦʜʞʝʥʦʾ ʾʭ ʨʦʙʦʪʠ. 
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çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ  

 

Узлов Ю.В.,  
ʩʪʫʜʝʥʪ ʛʨ. 174-23-1ʤ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɻʨʦʭʦʯʝʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʨʦʟʜʽʣʝʥʥʷ ʩʠʧʢʦʾ ʢʦʨʠʩʥʦʾ 

ʢʦʧʘʣʠʥʠ ʥʘ ʢʣʘʩʠ ʢʨʫʧʥʦʩʪʽ ʰʣʷʭʦʤ ʧʨʦʩʽʚʘʥʥʷ ʯʝʨʝʟ ʦʜʥʝ ʘʙʦ ʜʝʢʽʣʴʢʘ 

ʩʠʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʰʠʥ ï ʛʨʦʭʦʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʯʘʩʪʠʥʠ ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʥʘ ʪʽ, ʷʢʽ ʧʦʪʨʽʙʫʶʪʴ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ, ʪʘ ʷʢʽ ʚʞʝ ʧʦʜʨʽʙʥʝʥʥʽ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ʢʣʘʩʫ 

ʢʨʫʧʥʦʩʪʽ. 

ʅʘ ʦʜʥʽʡ ʜʨʦʙʘʨʥʽʡ ʬʘʙʨʠʮʽ ʋʢʨʘʾʥʠ ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʚʢʣʶʯʘʻ 

ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ ï ʢʨʫʧʥʝ, ʩʝʨʝʜʥʻ ʪʘ ʤʽʣʢʝ ʧʦʜʨʽʙʥʝʥʥʷ. 

ʇʨʦʮʝʩ ʛʨʦʭʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʜ ʩʝʨʝʜʥʽʤ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ 

ʧʝʨʝʜ ʤʽʣʢʠʤ ʧʦʜʨʽʙʥʝʥʥʷʤ, ʷʢʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1 
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Рис. 1. Процес подрібнення і грохочення 

 

ɼʣʷ ʛʨʦʭʦʯʝʥʥʷ ʧʝʨʝʜ 3-ʶ ʩʪʘʜʽʻʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʦʭʦʪ ɻɯʊ-52, 

ʘ ʧʝʨʝʜ 4-ʶ ʩʪʘʜʽʻʶ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʦʭʦʪ ɻɯʊ-51. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʛʨʦʭʦʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ, ʩʫʯʘʩʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʽʜʩʫʪʥʽ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʠʰʝ ʟʘʩʪʘʨʽʣʠ ʨʝʣʝʡʥʽ ʩʭʝʤʠ ʫʧʨʘʚʣʽʥʥʷ.  

ɺ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʧʨʦʮʝʩʫ ʨʦʟʜʽʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʨʦʟʤʽʨʦʤ 

ʘʚʪʦʨʘʤʠ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʨʦʟʨʦʙʠʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʢʪʦʤ ʧʦʜʨʽʙʥʝʥʥʷ, ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʷʢʦʾ 

ʚʽʜʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2. 
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Рис. 2. Комплекс технічних засобів системи за рівнями 

 

ʅʠʞʥʽʡ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʘʪʯʠʢʘʤʠ ʨʽʚʥʷ ʽ ʚʽʙʨʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʯʘʩʪʦʪʥʠʤʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ï ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʚʦʜʦʤ 

ʛʨʦʭʦʪʫ: ʷʢʱʦ ʨʽʚʝʥʴ ʤʘʪʝʨʽʘʣʫ ʤʝʥʰʝ ʟʘʜʘʥʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ 

ʘʤʧʣʽʪʫʜʫ ʚʽʙʨʘʮʽʡ, ʷʢʱʦ ʤʘʪʝʨʽʘʣʫ ʙʽʣʴʰʝ ʟʘʜʘʥʦʛʦ, ʪʦ ʪʨʝʙʘ ʟʤʝʥʰʠʪʠ 

ʘʤʧʣʽʪʫʜʫ ʚʽʙʨʘʮʽʡ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʛʨʦʭʦʪʘʤʠ ʾʭ ʥʝʦʙʭʽʜʥʦ 

ʜʦʜʘʪʢʦʚʦ ʦʩʥʘʩʪʠʪʠ ʜʘʪʯʠʢʘʤʠ ʨʽʚʥʷ ʪʘ ʚʽʙʨʘʮʽʾ. 

ʅʘ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʥʪʨʦʣʝʨʽʚ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ï ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

HMI-ʧʘʥʝʣʷʤʠ. ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ ʩʠʩʪʝʤʠ ï ʮʝ ʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧôʶʪʝʨ, 

ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʦʧʝʨʘʪʦʨʘ-

ʪʝʭʥʦʣʦʛʘ, ʪʘʢ ʽ ʜʣʷ ʽʥʰʠʭ ʮʽʣʝʡ.  

ɺʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ: 

ï ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, 

ʟʤʝʥʰʝʥʥʷ ʧʨʦʩʪʦʾʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʜʽʣʝʥʥʷ; 

ï ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʘ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʜʦʩʽʚʽʚ ʪʘ ʧʝʨʝʣʠʚʽʚ; 
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ï ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ 

ʧʦʤʠʣʦʢ ʦʧʝʨʘʪʦʨʘ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʪʦʯʥʝ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ; 

ï ʟʥʠʟʠʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʠʚʦʜʘʤʠ ʪʘ ʽʥʰʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. 
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ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʥʝʦʙʭʽʜʥʘ ʨʦʟʚʠʥʝʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ. 

ʊʦʤʫ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʟʘʨʷʜʢʠ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʝʣʝʢʪʨʦʤʦʙʽʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʩʠʩʪʝʤʠ ʤʽʩʪ ʪʘ ʛʨʦʤʘʜ.  

ɿʛʽʜʥʦ ʟ ʧʨʦʛʥʦʟʘʤʠ, ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʫ ʩʚʽʪʽ ʜʦ 2030 ʨʦʢʫ 

ʜʦʩʷʛʥʝ ʧʦʥʘʜ 145 ʤʽʣʴʡʦʥʽʚ ʦʜʠʥʠʮʴ. ʎʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʪʠʤʫʣʶʻ 

ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ. ɭʚʨʦʧʘ, ʂʠʪʘʡ ʪʘ 

ʉʐɸ ʦʯʦʣʶʶʪʴ ʮʝʡ ʧʨʦʮʝʩ ʟʘʚʜʷʢʠ ʜʝʨʞʘʚʥʠʤ ʧʨʦʛʨʘʤʘʤ 
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ʩʫʙʩʠʜʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʽʥʚʝʩʪʠʮʽʡ. ʋʢʨʘʾʥʘ ʪʘʢʦʞ ʥʝ ʚʽʜʩʪʘʻ ʚ ʮʴʦʤʫ 

ʪʘ ʘʢʪʠʚʥʦ ʨʦʟʰʠʨʶʻ ʤʝʨʝʞʫ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ. ɿʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʩʪʘʥʮʽʡ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʦʜʽʷʤ ʤʦʞʣʠʚʽʩʪʴ ʟʘʨʷʜʞʘʪʠ ʩʚʦʾ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ. ɺ ʋʢʨʘʾʥʽ ʩʬʦʨʤʦʚʘʥʘ ʨʦʟʛʘʣʫʞʝʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʟʘʨʷʜʥʠʭ ʧʫʥʢʪʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ. ɿʘʨʷʜʥʽ ʩʪʘʥʮʽʾ 

ʜʦʩʪʫʧʥʽ ʥʝ ʣʠʰʝ ʚ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, ʘʣʝ ʡ ʫ ʤʝʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, 

ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʜʣʷ ʾʭ ʚʣʘʩʥʠʢʽʚ. 

ʆʪʞʝ, ʝʣʝʢʪʨʦʤʦʙʽʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʋʢʨʘʾʥʽ ʧʦʩʪʽʡʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, 

ʷʢʝ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʟʨʫʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ. ɿʘʨʷʜʥʽ 

ʩʪʘʥʮʽʾ ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤʠ ʥʝ ʪʽʣʴʢʠ ʚ ʤʽʩʪʘʭ, ʘʣʝ ʡ ʥʘ ʤʽʞʤʽʩʴʢʠʭ 

ʪʨʘʩʘʭ, ʧʘʨʢʦʚʢʘʭ ʩʫʧʝʨʤʘʨʢʝʪʽʚ, ʦʬʽʩʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʪʘ ʽʥʰʠʭ 

ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ. ɿʥʘʡʪʠ ʟʘʨʷʜʥʽ ʩʪʘʥʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʾ ʘʚʪʦ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʚʦʜʽʷʤ ʜʦʧʦʤʘʛʘʶʪʴ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʪʘʢʽ ʷʢ: 

PlugShare, GO TO-U, Electro UA, Google Maps, ɿʘʨʷʜʢʠ ɽʣʝʢʪʨʦʤʦʙʽʣʽʚ, 

Chargemap [1]. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʰʚʠʜʢʽʩʪʶ ʟʘʨʷʜʢʠ: 

ï ʟʘʨʷʜʥʽ ʩʪʘʥʮʽʾ ʨʽʚʥʷ 1 (Level 1) ï ʮʝ ʩʪʘʥʮʽʾ ʥʠʟʴʢʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʜʦ 3,5 ʢɺʪ), ʷʢʽ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʟʚʠʯʘʡʥʠʭ ʧʦʙʫʪʦʚʠʭ ʨʦʟʝʪʦʢ. 

ɿʘʨʷʜʢʘ ʟʘʡʤʘʻ ʚʽʜ 8 ʜʦ 20 ʛʦʜʠʥ; 

ï ʟʘʨʷʜʥʽ ʩʪʘʥʮʽʾ ʨʽʚʥʷ 2 (Level 2) ï ʩʪʘʥʮʽʾ ʩʝʨʝʜʥʴʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʜʦ 22 ʢɺʪ), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʨʷʜʠʪʠ ʝʣʝʢʪʨʦʤʦʙʽʣʴ ʟʘ 4-8 ʛʦʜʠʥ; 

ï ʰʚʠʜʢʽ ʟʘʨʷʜʥʽ ʩʪʘʥʮʽʾ (DC Fast Charging) ï ʚʠʩʦʢʦʧʦʪʫʞʥʽ 

ʩʪʘʥʮʽʾ (ʚʽʜ 50 ʢɺʪ ʽ ʙʽʣʴʰʝ), ʱʦ ʩʢʦʨʦʯʫʶʪʴ ʯʘʩ ʟʘʨʷʜʢʠ ʜʦ 30-60 

ʭʚʠʣʠʥ. 

ʊʠʧ ʨʦʟôʻʤʫ ï ʮʝ ʱʝ ʦʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʷʭ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʥʠʤʠ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʻ ʩʪʘʥʜʘʨʪʠ ʨʦʟôʻʤʽʚ ʪʠʧʫ CCS ʽ CHAdeMO. 

ʈʦʟôʻʤʠ ʪʠʧʫ CCS ʧʽʜʪʨʠʤʫʶʪʴ ʰʚʠʜʢʫ ʟʘʨʷʜʢʫ, ʘ ʨʦʟôʻʤʠ ʪʠʧʫ 

CHAdeMO ï ʰʚʠʜʢʫ ʪʘ ʧʦʚʽʣʴʥʫ ʟʘʨʷʜʢʫ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʩʪʘʥʮʽʾ ʟ 

ʨʦʟôʻʤʘʤʠ ʪʠʧʫ Tesla Supercharger, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʨʷʜʢʠ 

ʘʚʪʦʤʦʙʽʣʽʚ Tesla [2]. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʨʷʜʥʠʭ 

ʩʪʘʥʮʽʡ ʻ ʧʦʩʪʽʡʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤ ʟʘʨʷʜʢʠ. 

ʆʩʥʦʚʥʠʤ ʪʝʭʥʽʯʥʠʤ ʚʠʢʣʠʢʦʤ ʻ ʟʥʠʞʝʥʥʷ ʯʘʩʫ ʟʘʨʷʜʢʠ. ʉʫʯʘʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʨʦʟʨʦʙʮʽ ʫʣʴʪʨʘʰʚʠʜʢʽʩʥʠʭ ʟʘʨʷʜʥʠʭ 

ʩʪʘʥʮʽʡ ʧʦʪʫʞʥʽʩʪʶ ʧʦʥʘʜ 150 ʢɺʪ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʨʷʜʞʘʪʠ ʙʘʪʘʨʝʾ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʜʦ 80% ʟʘ 15-20 ʭʚʠʣʠʥ. 



International scientific conference 

84 

ʊʘʢʽ ʢʦʤʧʘʥʽʾ, ʷʢ Tesla, ʧʨʦʧʦʥʫʶʪʴ ʚʣʘʩʥʽ ʟʘʨʷʜʥʽ ʩʪʘʥʮʽʾ 

Supercharger, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʧʦʪʫʞʥʦʩʪʽ ʜʦ 250 ʢɺʪ. ʋ ɭʚʨʦʧʽ ʪʘ ʉʐɸ 

ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʝʨʝʞʘ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʟ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 350 ʢɺʪ 

(ʥʘʧʨʠʢʣʘʜ, ʤʝʨʝʞʘ IONITY), ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʥʦʚʽʪʥʽʭ 

ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʽʟ ʚʝʣʠʢʠʤ ʟʘʧʘʩʦʤ ʭʦʜʫ [3].  

ʆʜʥʽʻʶ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʛʽʡ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʩʬʝʨʠ ʻ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʝʥʝʨʛʽʾ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ (ʩʦʥʷʯʥʘ ʘʙʦ ʚʽʪʨʦʚʘ ʝʥʝʨʛʽʷ). ʉʦʥʷʯʥʽ ʧʘʥʝʣʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʩʪʘʥʮʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʣʘʩʥʦʾ 

ʝʥʝʨʛʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʷʚʣʷʻʪʴʩʷ ʱʝ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ, ʚʨʘʭʦʚʫʶʯʠ 

ʦʩʦʙʣʠʚʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʧʠʪʘʥʴ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʽʪʠʢʠ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʚʽʜʽʛʨʘʻ ʪʘʢʦʞ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ 

ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ɿ ʨʦʟʚʠʪʢʦʤ ʘʚʪʦʥʦʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʘʤʦʩʪʽʡʥʦ ʟʘʨʷʜʞʘʪʠ ʝʣʝʢʪʨʦʤʦʙʽʣʽ ʙʝʟ ʫʯʘʩʪʽ ʚʦʜʽʷ. ɹʝʟʜʨʦʪʦʚʽ ʟʘʨʷʜʥʽ 

ʩʠʩʪʝʤʠ (ʽʥʜʫʢʮʽʡʥʘ ʟʘʨʷʜʢʘ) ʜʦʟʚʦʣʷʶʪʴ ʟʘʨʷʜʞʘʪʠ ʝʣʝʢʪʨʦʤʦʙʽʣʴ ʙʝʟ 

ʬʽʟʠʯʥʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʢʘʙʝʣʶ, ʘʣʝ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʽ ʰʚʠʜʢʽʩʪʴ ʪʘʢʠʭ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʷ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʟʘʨʷʜʥʽ ʩʪʘʥʮʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʙʝʟʜʨʦʪʦʚʦʶ ʟʘʨʷʜʢʦʶ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ 

ʙʽʣʴʰ ʟʨʫʯʥʽ ʫʤʦʚʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʥʘʡʪʠ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ. 

ɼʝʨʞʘʚʘ ʘʢʪʠʚʥʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʨʠʚʘʪʥʠʭ ʽ ʢʦʤʝʨʮʽʡʥʠʭ ʟʘʨʷʜʥʠʭ 

ʩʪʘʥʮʽʡ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʧʘʨʢʦʚʢʘʭ 

ʪʦʨʛʽʚʝʣʴʥʠʭ ʮʝʥʪʨʽʚ, ʦʬʽʩʘʭ, ʛʦʪʝʣʷʭ ʪʘ ʽʥʰʠʭ ʤʽʩʮʷʭ ʟʘʛʘʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʥʝʱʦʜʘʚʥʦ ʫʢʨʘʾʥʩʴʢʘ ʢʦʤʧʘʥʽʷ çEDS 

Ukraineè ʧʨʝʟʝʥʪʫʚʘʣʘ ʫʣʴʪʨʘʰʚʠʜʢʫ ʟʘʨʷʜʥʫ ʩʪʘʥʮʽʶ EDS-Q360 ʥʘ 

ʧʨʦʚʽʜʥʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʚʠʩʪʘʚʮʽ ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ "MSV 2024" ʫ 

ɹʨʥʦ. ʎʷ ʫʣʴʪʨʘʰʚʠʜʢʘ ʟʘʨʷʜʥʘ ʩʪʘʥʮʽʷ EDS-Q360 ʤʘʻ ʧʦʪʫʞʥʽʩʪʴ 360 

ʢɺʪ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʜʦʟʚʦʣʷʻ ʟʘʨʷʜʞʘʪʠ ʜʦ 4 ʘʚʪʦʤʦʙʽʣʽʚ 

ʦʜʥʦʯʘʩʥʦ, ʯʘʩ ʟʘʨʘʜʫ ʩʢʣʘʜʘʻ ʣʠʰʝ 30 ʭʚʠʣʠʥ. ʉʪʘʥʮʽʷ ʤʘʻ ʩʫʯʘʩʥʠʡ 

ʽʥʪʫʾʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ LED-ʽʥʜʠʢʘʮʽʶ, ʱʦ ʨʦʙʣʷʪʴ ʧʨʦʮʝʩ ʟʘʨʷʜʢʠ 

ʧʨʦʩʪʠʤ ʪʘ ʟʨʫʯʥʠʤ. ʊʘʢʘ ʟʘʨʷʜʥʘ ʩʪʘʥʮʽʷ, ʙʝʟʫʤʦʚʥʦ, ʤʘʻ ʚʠʩʦʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʡʥʷʪʠ ʧʦʯʝʩʥʝ ʤʽʩʮʝ ʚ ʫʢʨʘʾʥʩʴʢʽʡ (ʪʘ ʥʘʚʽʪʴ 

ʻʚʨʦʧʝʡʩʴʢʽʡ) ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʜʣʷ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʻ ʥʝ 

ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʝʨʝʜʦʚʦʶ, ʢʦʤʧʘʢʪʥʦʶ, ʘʣʝ ʡ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʶ ʪʘ 

ʦʨʽʻʥʪʦʚʘʥʦʶ ʥʘ ʤʘʡʙʫʪʥʻ [4]. 

ʗʢ ʙʘʯʠʤʦ, ʦʜʥʠʤ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʻ 

ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʨʦʟʚʠʥʝʥʦʾ ʤʝʨʝʞʽ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʙʫʜʝ 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

85 

ʦʭʦʧʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʤʘʛʽʩʪʨʘʣʽ, ʤʽʩʪʘ ʪʘ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ. ʊʘʢʦʞ ʦʜʥʽʻʶ 

ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ ʻ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ʅʘʨʘʟʽ ʟʘʨʷʜʥʽ ʩʪʘʥʮʽʾ ʤʘʶʪʴ ʨʽʟʥʽ 

ʪʠʧʠ ʨʦʟ'ʻʤʽʚ ʽ ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʥʝʟʨʫʯʥʦʩʪʽ ʜʣʷ 

ʚʣʘʩʥʠʢʽʚ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ. ʅʘʡʢʨʘʱʠʤ ʨʽʰʝʥʥʷʤ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ ʫʥʽʬʽʢʘʮʽʷ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ ʟʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ 

ʟʨʫʯʥʠʤʠ ʪʘ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʪʞʝ, ʫʩʧʽʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʣʝʢʪʨʦʤʦʙʽʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚ 

ʋʢʨʘʾʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ, ʜʝʨʞʘʚʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʽʥʚʝʩʪʠʮʽʡ. ʈʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʟʘʨʷʜʥʠʭ ʩʪʘʥʮʽʡ, 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʠʪʴ ʩʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʜʦʧʦʤʦʞʝ ʚʠʨʽʰʠʪʠ ʩʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʩʧʨʠʷʶʯʠ ʧʝʨʝʭʦʜʫ ʜʦ 

ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʦʾ ʝʢʦʥʦʤʽʢʠ.  
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ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʧʘʣʫ ʦʢʘʪʠʰʽʚ ʻ ʦʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ʛʽʨʥʠʯʦïʟʙʘʛʘʯʫʚʘʣʴʥʦʛʦ 

ʢʦʤʙʽʥʘʪʫ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʦʢʘʪʠʰʘ ʥʝʦʙʭʽʜʥʦʾ ʢʨʫʧʥʦʩʪʽ ʟ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ 

ʟʘʟʥʘʯʝʥʥʽ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʢʘʨʪʽ. ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʧʘʣ ʦʢʘʪʠʰʽʚ ʥʘ 

ʚʠʧʘʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʪʠʧʫ ʆʂ ʘʙʦ Lurgi ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʪʘʧʽʚ: ʰʠʭʪʦïʧʽʜʛʦʪʦʚʢʘ, ʦʛʨʫʜʢʫʚʘʥʥʷ, ʪʘ ʩʘʤ ʧʨʦʮʝʩ 

ʚʠʧʘʣʫ ʫ ʚʠʧʘʣʶʚʘʣʴʥʠʡ ʤʘʰʠʥʽ. 

ʇʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʰʠʭʪʦïʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʦʛʨʫʜʢʫʚʘʥʥʷ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʚ ʨʦʙʦʪʽ [1]: ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʥʘʷʚʥʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ (ɸʉʂ) ʽʥʪʝʛʨʫʚʘʪʠ ʚʠʤʽʨ ʚʦʣʦʛʦʩʪʽ 

ʚ ʟʘʣʽʟʦʨʫʜʥʦʤʫ ʢʦʥʮʝʥʪʨʘʪʽ ʪʘ ʰʠʭʪʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʦʢʘʪʠʰʽʚ, ʪʘ ʟʘʤʽʥʠʪʠ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʦʤ ʦʛʨʫʜʢʫʚʘʥʥʷ, 

ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʤʘʰʠʥʽʩʪ ʦʛʨʫʜʢʦʚʫʚʘʯʘ, ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʙʘʯʝʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʦʙʨʦʙʢʦʶ ʽ ʧʝʨʝʜʘʯʝʶ 

ʘʥʘʣʽʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʦʯʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʥʘ HMIï

ʝʢʨʘʥ SCADA. ʇʦʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʚʦʣʦʛʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 
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ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʢʘʪʠʰʽʚ ʽ ʢʨʫʧʥʽʩʪʴ ʾʭ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʛʫʚʘʪʠ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʢʘʪʠʰʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʢʠ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʰʠʭʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʠʨʠʭ 

ʦʢʘʪʠʰʽʚ: ʢʽʣʴʢʽʩʪʴ ʧʦʜʘʯʽ ʙʝʥʪʦʥʽʪʫ ʪʘ ʤʝʣʝʥʦʛʦ ʦʢʘʪʠʰʘ ʥʘ ʜʦʟʘʪʦʨʘʭ 

ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ ʚʦʣʦʛʦʩʪʽ 9,6ï9,8% ʜʣʷ ʧʦʩʣʽʜʫʶʯʦʛʦ ʧʨʦʮʝʩʫ 

ʦʛʨʫʜʢʫʚʘʥʥʷ; ʚʦʣʦʛʽʩʪʴ ʯʘʩʪʠʥʦʶ ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʝʨʫ ʰʠʭʪʦï

ʧʽʜʛʦʪʦʚʢʠ, ʷʢʠʡ ʙʫʜʝ ʬʦʨʤʫʚʘʪʠ ʢʝʨʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʜʦʟʘʪʦʨʠ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʻ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʢʦʥʪʨʦʣʝʨʫ ʜʽʣʷʥʢʠ 

ʦʛʨʫʜʢʫʚʘʥʥʷ, ʷʢʠʡ ʬʦʨʤʫʻ ʢʝʨʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʠ 

ʤʝʭʘʥʽʟʤʽʚ: ʦʙʝʨʪʘʥʥʷ ʯʘʰ, ʢʫʪʘ ʥʘʭʠʣʫ ʪʘ ʚʠʪʨʘʪʠ ʟʨʦʰʫʚʘʣʴʥʦʾ ʚʦʜʠ, 

ʜʦʟʘʪʦʨʽʚ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʦʞ ʥʘ ʚʠʪʨʘʪʫ ʟʨʦʰʫʚʘʣʴʥʦʾ ʚʦʜʠ ʙʫʜʝ 

ʚʧʣʠʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʚʭʽʜʥʦʾ ʰʠʭʪʠ ʥʘ ʦʛʨʫʜʢʫʚʘʥʥʽ. ɼʘʥʘ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ɸʉʂ ʥʘʜʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʦʢʘʪʠʰʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʢʠ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʰʠʭʪʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʠʨʠʭ ʦʢʘʪʠʰʽʚ. 

ʇʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʦʜʝʨʥʽʟʘʮʽʡ ʜʚʦʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʽʥʪʝʛʨʘʮʽʷ ʘʥʘʣʽʟʘʪʦʨʘ ʚʦʣʦʛʦʩʪʽ ʩʠʨʦʛʦ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʦʢʘʪʠʰʘ, ʷʢ ʜʦʜʘʪʢʦʚʦʛʦ ʧʘʨʘʤʝʪʨʫ ʜʣʷ ɸʉʂʊʇ ʧʨʦʮʝʩʫ 

ʚʠʧʘʣʫ ʦʢʘʪʠʰʽʚ. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 1. 

 

 
Рис. 1. Взаємозв’язок технологічних етапів (ділянок) 

у процесі виготовлення окатишу 

 
ʂʦʥʪʨʦʣʴ ʚʦʣʦʛʦʩʪʽ ʩʠʨʦʛʦ ʦʢʘʪʠʰʫ ʧʽʩʣʷ ʦʛʨʫʜʢʫʚʘʥʥʷ ʥʘʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʧʘʣʫ ʜʦʜʘʪʢʦʚʦ ʚʧʣʠʚʘʪʠ ʥʘ 
ʤʦʞʣʠʚʫ ʟʙʽʣʴʰʝʥʫ ʚʦʣʦʛʽʩʪʴ, ʷʢʘ ʥʝ ʙʫʣʘ ʦʩʪʘʪʦʯʥʦ ʟʤʝʥʰʝʥʘ ʚ 
ʧʦʧʝʨʝʜʥʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʪʘʧʘʭ. ʋ ʚʠʧʘʣʶʚʘʣʴʥʽʡ ʤʘʰʠʥʽ ʪʠʧʫ ʆʂ ʘʙʦ 
ʃʫʨʛʽ, ʷʢʱʦ ʥʘ ʚʭʦʜʽ ʟʙʽʣʴʰʝʥʘ ʚʦʣʦʛʽʩʪʴ ʩʠʨʦʛʦ ʩʬʦʨʤʦʚʘʥʦʛʦ 
ʦʢʘʪʠʰʫ >9,6ï9,8%, ʻ ʩʝʥʩ ʚ ʟʦʥʽ ʩʫʰʢʠ ɯ ʪʘ ɯɯ ʟʙʽʣʴʰʠʪʠ ʯʘʩ 
ʧʝʨʝʙʫʚʘʥʥʷ ʩʠʨʦʛʦ ʦʢʘʪʠʰʫ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 
ʧʝʨʝʩʫʚʘʥʥʷ ʧʘʣʝʪ (ʜʽʘʧʘʟʦʥ ʰʚʠʜʢʦʩʪʽ 0ï5 ʤ/ʭʚ) ʫ ʛʦʨʥʽ ʚʠʧʘʣʶʚʘʣʴʥʦʾ 
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ʤʘʰʠʥʠ ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʩʫʰʢʠ 
ɯ ʪʘ ɯɯ ʚʠʧʘʣʶʚʘʣʴʥʦʾ ʤʘʰʠʥʠ. 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚʦʣʦʛʦʩʪʽ ʚʞʝ ʩʬʦʨʤʦʚʘʥʦʛʦ ʩʠʨʦʛʦ 

ʦʢʘʪʠʰʫ ʧʝʨʝʜ ʧʨʦʮʝʩʦʤ ʚʠʧʘʣʫ ʟ ʧʦʜʘʣʴʰʠʤ ʚʧʣʠʚʦʤ ï ʜʦʜʘʪʢʦʚʽʡ 
ʩʫʰʮʽ ʦʢʘʪʠʰʫ ʫ ʚʠʧʘʣʶʚʘʣʴʥʽʡ ʤʘʰʠʥʽ ʤʽʥʽʤʽʟʫʻ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʫ 
ʛʦʨʥʽ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʜʦ 1400 Áʉ). ʑʦ ʻ ʟʘʩʦʙʦʤ ʜʣʷ 
ʦʩʪʘʪʦʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʠʨʦʛʦ ʦʢʘʪʠʰʫ ʚʞʝ ʥʘ 
ʝʪʘʧʽ ʚʠʧʘʣʫ. 
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ʧʨʦʢʘʪʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʣʫʞʘʪʴ ʤʦʩʪʦʚʽ ʢʨʘʥʠ, ʦʙʣʘʜʥʘʥʽ ʪʨʘʚʝʨʩʘʤʠ 

ʽʟ ʟʘʭʚʘʪʘʤʠ, ʢʘʥʘʪʥʠʤʠ ʩʪʨʦʧʘʤʠ. ʆʜʥʘʢ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʪʦʥʢʦʛʦ 

ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʫ ʮʽ ʟʘʩʦʙʠ ʥʝʧʨʠʧʫʩʪʠʤʽ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʝʣʠʢʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ ʜʝʬʦʨʤʘʮʽʾ ʢʨʘʾʚ, ʱʦ ʥʝʧʨʠʡʥʷʪʥʦ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. 

ʇʦʰʫʢʠ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʦ ʷʢʽʩʥʝ 

ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʪʘʣʫ ʪʝʨʠʪʦʨʽʻʶ ʮʝʭʫ, ʟʨʫʯʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 

ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠʟʚʝʣʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʟʘʭʦʧʣʝʥʥʷ 

ʣʠʩʪʦʚʦʛʦ ʤʝʪʘʣʫ. ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʩʠʩʪʝʤʠ ʟ ʢʨʘʥ-

ʙʘʣʢʘʤʠ, ʱʦ ʧʝʨʝʢʣʘʜʘʶʪʴ ʣʠʩʪʠ ʧʦʰʪʫʯʥʦ, ʦʙʣʘʜʥʘʥʠʤʠ ʚʘʢʫʫʤʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʟʘʭʦʧʣʝʥʥʷ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʘʢʫʨʘʪʥʦ ʧʝʨʝʥʦʩʠʪʠ ʣʠʩʪʦʚʠʡ 

ʧʨʦʢʘʪ ʤʘʣʠʭ ʪʦʚʱʠʥ, ʝʢʦʥʦʤʠʪʠ ʯʘʩ, ʟʚʽʣʴʥʠʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʽʪʥʠʢʽʚ. ɸ ʥʘʷʚʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʚʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

(ʛʨʝʡʬʝʨʫ, ʰʪʘʙʝʣʝʨʫ, ʤʘʛʥʽʪʫ ʪʦʱʦ) ʜʦʟʚʦʣʷʻ ʱʝ ʟʙʽʣʴʰʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʨʘʥ-ʙʘʣʢʘ ï ʮʝ ʧʨʦʩʪʠʡ, ʥʝʜʦʨʦʛʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʪʠʧ ʪʝʭʥʽʢʠ ʜʣʷ 

ʧʽʜʡʦʤʫ ʚʘʥʪʘʞʽʚ. ʋʧʨʘʚʣʽʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʫʯʥʠʤ (ʟ ʧʫʣʴʪʘ ʦʧʝʨʘʪʦʨʘ ʚ 

ʢʘʙʽʥʽ ʢʨʘʥ-ʙʘʣʢʠ ʘʙʦ ʧʽʜʚʽʩʥʦʛʦ ʧʫʣʴʪʘ), ʜʠʩʪʘʥʮʽʡʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

WiFi ʘʙʦ ʨʘʜʽʦʢʘʥʘʣʫ ʟ ʧʽʜʣʦʛʠ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʠʤ ʟ ʢʝʨʫʚʘʥʥʷʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʨʦʣʝʨʘ (ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʜʫʣʽ ʬʽʨʤʠ Siemens). 

ʈʫʭʦʤʘ ʤʝʪʘʣʝʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟ ʨʦʟʪʘʰʦʚʘʥʦʶ ʥʘ ʥʽʡ ʧʽʜʡʦʤʥʦʾ 

ʣʝʙʽʜʢʦʶ ʻ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʧʽʜʡʦʤʥʦʛʦ ʢʨʘʥʘ. ʄʝʭʘʥʽʟʤ 

ʧʽʜʡʦʤʥʦʾ ʣʝʙʽʜʢʠ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʽʶ ʝʣʝʢʪʨʠʯʥʠʤ ʜʚʠʛʫʥʦʤ. ʅʘ ʨʠʩ.1 

ʥʘʚʝʜʝʥʠʡ ʤʝʭʘʥʽʟʤ ʧʽʜʡʦʤʫ ʢʨʘʥ-ʙʘʣʢʠ ʪʘ ʡʦʛʦ ʪʠʧʦʚʘ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʘ ʜʽʘʛʨʘʤʘ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʢʨʘʥ-ʙʘʣʢʦʶ ʪʘ ʧʨʦʚʝʜʝʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʠʣʠ ʩʢʣʘʩʪʠ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʤʝʭʘʥʽʟʤʫ ʧʽʜʡʦʤʫ ʪʘ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ [1]. 

 

 
 

Рис. 1. Механізм підйому кран-балки з навантажувальною 

діаграмою: 1 – електродвигун; 2 – швидкохідна муфта з гальмом;  

3 – редуктор; 4 – тихохідна муфта; 5 – барабан 
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ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʤʝʭʘʥʽʟʤʫ ʧʽʜʡʦʤʫ 

ʤʦʩʪʦʚʦʾ ʢʨʘʥ-ʙʘʣʢʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʫʩʢʦʚʦʛʦ ʨʝʞʠʤʫ ʫ 

ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʰʚʠʜʢʦʩʪʽ ʜʚʠʛʫʥʫ. 

 

 
 

Рис.2. Імітаційна модель механізму підйому мостової кран-балки  

й результати моделювання пускового режиму 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʫʩʢʫ ʜʚʠʛʫʥʘ ʤʝʭʘʥʽʟʤʫ ʧʽʜʡʦʤʫ ʢʨʘʥ-ʙʘʣʢʠ 

ʜʦʚʦʜʠʪʴ ʘʜʝʢʚʘʪʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʪʘ 

ʢʦʨʝʢʪʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʡ ʚʠʙʦʨʫ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʤʝʭʘʥʽʟʤʫ ʧʽʜʡʦʤʫ ʤʦʩʪʦʚʦʾ ʢʨʘʥ-ʙʘʣʢʠ.  

ʉʠʩʪʝʤʘ ʢʨʘʥʦʚʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʨʦʝʢʪʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʯʘʩʪʦʪʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʫʩʢʫ, 

ʛʘʣʴʤʫʚʘʥʥʷ, ʨʝʚʝʨʩʫʚʘʥʥʷ, ʽ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʢʨʘʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟ ʢʦʨʦʪʢʦʟʘʤʢʥʝʥʠʤ ʨʦʪʦʨʦʤ 

ʰʣʷʭʦʤ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʥʘʧʨʫʛʠ ʩʪʘʪʦʨʘ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʣʘʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʟʘʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʛʦʥʫ ʽ ʛʘʣʴʤʫʚʘʥʥʷ, 

ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘ 

ʨʘʭʫʥʦʢ ʨʝʢʫʧʝʨʘʮʽʾ [2].  

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3. ʋʧʨʘʚʣʽʥʥʷ ʧʨʠʚʦʜʦʤ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʤʝʨʝʞʽ Profibus-DP ʚʽʜ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʝʨʘ (ʇʃʂ) Siemens ʩʝʨʽʾ Simatic S7-300. ʇʃʂ ʘʥʘʣʽʟʫʻ ʣʦʛʽʯʥʽ 

ʩʠʛʥʘʣʠ ʚʽʜ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʢʨʘʥ-ʙʘʣʢʠ ʽ ʚʨʘʭʦʚʫʻ ʾʭ ʚ ʧʨʦʮʝʩʽ 

ʨʦʙʦʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʥʝʢʦʨʝʢʪʥʫ ʨʦʙʦʪʫ ʦʧʝʨʘʪʦʨʘ 

ʢʨʘʥʘ, ʢʦʣʠ ʮʝ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʠʭʦʜʫ ʦʙʣʘʜʥʘʥʥʷ ʟ ʣʘʜʫ, ʟʘʧʦʜʽʷʪʠ 

ʰʢʦʜʫ ʘʙʦ ʩʫʧʝʨʝʯʠʪʴ ʧʨʘʚʠʣʘʤ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ. 

ɺʠʙʽʨ ʇʃʂ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʢʘʪʝʛʦʨʽʾ ʩʢʣʘʜʥʦʩʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʽ ʟʘʚʜʘʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɺʠʭʦʜʷʯʠ ʟ ʚʠʤʦʛ ʜʣʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʢʽʣʴʢʦʩʪʽ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ, ʤʦʞʣʠʚʦʩʪʝʡ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʣʦʢʫʚʘʥʥʷ ʽ ʟʘʭʠʩʪʫ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʤʦʜʫʣʴ SIMATIC 

S7-300 ʧʦʚʠʥʝʥ ʙʫʪʠ, ʩʬʦʨʤʦʚʘʥʠʡ: ʧʨʦʮʝʩʦʨʦʤ CPU 313, ʤʦʜʫʣʷʤʠ 

ʚʚʝʜʝʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʽ ʘʥʘʣʦʛʦʚʠʭ ʩʠʛʥʘʣʽʚ.  



Riga, the Republic of Latvia                                      November 28ï29, 2024 

91 

ʇʨʦʮʝʩʦʨ CPU 313 ï ʮʝ ʜʝʰʝʚʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʧʨʦʮʝʩʦʨ ʟ ʨʦʟʰʠʨʝʥʠʤ 

ʦʙʩʷʛʦʤ ʧʘʤ'ʷʪʽ ʧʨʦʛʨʘʤ, ʟʜʘʪʥʠʡ ʚʠʢʦʥʫʚʘʪʠ ʰʚʠʜʢʽʩʥʫ ʦʙʨʦʙʢʫ 

ʽʥʬʦʨʤʘʮʽʾ. 

 

 
 

Рис. 3. Схема структурна системи керування  
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 
ɿʘʜʘʯʘ ʨʦʟʨʦʙʢʠ ʧʨʠʩʪʨʦʶ ʟʚôʷʟʢʫ ʟ ʦʙôʻʢʪʦʤ (ʇɿʆ), ʷʢʠʡ ʥʝ ʻ 

ʩʪʘʮʽʦʥʘʨʥʠʤ, ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ. 
ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʛʦʣʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʧʝʨʝʜʘʯʽ 
ʽʥʬʦʨʤʘʮʽʾ ʻ ʨʫʭʣʠʚʽʩʪʴ ʦʙôʻʢʪʫ, ʫʤʦʚʠ ʧʨʘʮʽ ʧʨʠʩʪʨʦʶ (ʚʝʣʠʢʘ 
ʟʘʧʠʣʝʥʽʩʪʴ, ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʙʨʘʮʽʾ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʟʘʚʘʜʠ ʪʦʱʦ) 
ʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʥʘ ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ. ɿ ʦʛʣʷʜʫ ʥʘ 
ʮʽ ʚʠʤʦʛʠ ʦʙʠʨʘʶʪʴʩʷ ʚʘʨʽʘʥʪʠ ʧʦʙʫʜʦʚʠ ʇɿʆ [1].  
ɸʥʘʣʽʟ ʜʦʚʦʜʠʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʇɿʆ ʥʝ ʤʦʞʣʠʚʦ, ʪʘʢ ʷʢ 

ʞʦʜʝʥ ʟ ʥʠʭ ʥʝ ʧʽʜʭʦʜʠʪʴ ʟʘ ʟʘʟʥʘʯʝʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʯʠ ʨʘʮʽʦʥʘʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. 
ʆʪʞʝ, ʧʨʦʙʣʝʤʘ ʥʘʜʽʡʥʦʾ ʽ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʪʽʩʥʦ ʟʚ'ʷʟʘʥʘ ʟ ʽʩʥʫʚʘʥʥʷʤ ʥʝʥʘʚʤʠʩʥʠʭ (ʧʘʨʘʟʠʪʥʠʭ) 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʚôʷʟʢʽʚ ʽ ʟʘʚʘʜ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʧʦʛʽʨʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʡʦʛʦ ʨʦʙʦʪʠ [2].  
ɿʨʦʙʣʝʥʦ ʘʥʘʣʽʟ ʟʘʚʘʜ, ʜʽʶʯʠʭ ʥʘ ʨʦʟʨʦʙʣʶʚʘʥʠʡ ʇɿʆ ʚ ʫʤʦʚʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ [3].  
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ʇʦ ʩʪʘʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʟʘʚʘʜʠ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʩʠʥʫʩʦʾʜʘʣʴʥʽ, 
ʬʣʫʢʪʫʘʮʽʡʥʽ, ʽʤʧʫʣʴʩʥʽ ʪʘ ʢʚʘʟʽʽʤʧʫʣʴʩʥʽ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ 
ʩʪʘʪʠʩʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʝʣʠʢʘ ʛʨʫʧʘ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʟʘʚʘʜ ʤʦʞʝ ʙʫʪʠ 
ʚʽʜʥʝʩʝʥʘ ʜʦ ʟʘʚʘʜ ʽʤʧʫʣʴʩʥʦʛʦ ʪʠʧʫ. 
ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʧʣʠʚʫ ʨʦʟʨʽʟʥʷʶʪʴ ʘʜʠʪʠʚʥʽ ʽ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ 

ʟʘʚʘʜʠ. ɿʘʚʘʜʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʣʽʥʽʾ ʟʚ'ʷʟʢʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
ʤʘʶʪʴ ʘʜʠʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. 
ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʫʚʘʥʘ ʣʽʥʽʷ ʟʚ'ʷʟʢʫ ʬʫʥʢʮʽʦʥʫʻ ʫ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ, ʪʦ ʦʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʝʾ ʨʦʙʣʷʪʴ ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʨʘʜʽʦ ʟʘʚʘʜʠ 
(ɯʈɿ), ʧʽʜ ʷʢʠʤʠ ʨʦʟʫʤʽʶʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʟʘʚʘʜʠ ʚ ʜʽʘʧʘʟʦʥʽ 
ʨʘʜʽʦʯʘʩʪʦʪ, ʩʪʚʦʨʶʚʘʥʽ ʝʣʝʢʪʨʠʯʥʠʤʠ ʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ 
ʧʨʠʩʪʨʦʷʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʽ ʚʟʘʛʘʣʽ ʥʘ 
ʚʩʴʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʤʝʥʰʫ ʧʦʪʫʞʥʽʩʪʴ ʥʘ 
ʨʘʜʽʦʯʘʩʪʦʪʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʘʜʽʦʩʪʘʥʮʽʷʤʠ, ɯʈɿ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ 
ʚʠʟʥʘʯʘʶʪʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʫ ʦʙʩʪʘʥʦʚʢʫ (ɽʄʆ) ʽ ʾʭʥʻ ʫʩʫʥʝʥʥʷ ʻ ʦʜʥʽʻʶ 
ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ 
ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ (ʈɽɿ). 
ɼʞʝʨʝʣʘ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʟʘʚʘʜ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʽ, ʱʦ ʛʝʥʝʨʫʶʪʴ 

ʚʽʜʥʦʩʥʦ ʨʝʛʫʣʷʨʥʽ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʽ, ʱʦ ʩʪʚʦʨʶʶʪʴ 
ʧʘʨʘʟʠʪʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʢʦʣʠʚʘʥʥʷ ʽʟ ʩʫʮʽʣʴʥʠʤ ʩʧʝʢʪʨʦʤ. ʆʩʪʘʥʥʽ 
ʨʦʙʣʷʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʣʽʥʽʶ ʟʚ'ʷʟʢʫ, ʘ ʧʝʨʰʽ ʥʽʚʝʣʶʶʪʴʩʷ 
ʢʦʜʫʚʘʥʥʷʤ ʩʠʛʥʘʣʽʚ [4]. 
ʆʪʞʝ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʽʚ ʟʜʽʡʩʥʶʻ ʟʘʭʠʩʪ ʧʨʦʮʝʩʫ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʩʠʛʥʘʣʽʚ, ʘ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʤʝʨʝʞʽ ʥʝ ʻ 
ʩʧʨʠʡʥʷʪʣʠʚʠʤʠ ʜʦ ʥʠʭ ʯʝʨʝʟ ʩʣʘʙʢʫ ʧʦʪʫʞʥʽʩʪʴ ʮʴʦʛʦ ʚʠʜʫ ʟʘʚʘʜ [5]. 
ʇʨʦʛʨʝʩ ʦʩʪʘʥʥʴʦʛʦ ʨʦʢʽʚ ʚ ʦʙʣʘʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʢʘʥʘʣʽʚ ʫ ʧʦʤʽʪʥʽʡ ʤʝʨʽ ʟʚ'ʷʟʘʥʠʡ ʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʘʯʽ 
ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ. ʊʫʪ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, 
ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽ ʥʘʜʽʡʥʦʾ ʧʝʨʝʜʘʯʽ. ʅʽʞ ʰʠʨʰʝ ʽʤʧʫʣʴʩ, ʪʠʤ 
ʙʽʣʴʰʫ ʝʥʝʨʛʽʶ ʚʽʥ ʥʝʩʝ, ʪʠʤ ʢʨʘʱʝ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ, ʘʣʝ ʮʝ 
ʟʥʠʞʫʻ ʛʨʘʥʠʯʥʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ. 
ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʚ ʇɿʆ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʣʴʪʨʘʢʦʨʦʪʢʽ 

ʨʘʜʽʦʭʚʠʣʽ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʦʶ ʟʘʚʘʜʦʶ ʻ ʚʠʧʘʜʢʦʚʘ ʧʦʭʠʙʢʘ ʪʠʧʫ 
ñʙʽʣʦʛʦ ʰʫʤʫò [1,3]. ʉʧʝʢʪʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʽ ʪʘʢʦʾ ʟʘʚʘʜʠ 
(ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʧʝʢʪʨ) ʚ ʩʤʫʟʽ ʧʨʦʧʫʩʢʘʥʥʷ ʧʨʠʡʤʘʯʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 
ʩʪʘʣʦʶ, ʷʢʘ ʜʦʨʽʚʥʶʻ: 

ὔ ὯὝ, 

ʜʝ Ὧ ρȟσψẗρπ ˑ̇
 ̠ ï ʩʪʘʣʘ ɹʦʣʴʮʤʘʥʘ; ʊʝ ï ʝʢʚʽʚʘʣʝʥʪʥʘ ʰʫʤʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʰʢʘʣʽ ʂʝʣʴʚʽʥʘ, ʦʙʫʤʦʚʣʝʥʘ ʫʩʽʤʘ ʜʞʝʨʝʣʘʤʠ ʟʘʚʘʜ. 
ʏʘʩʪʦʪʥʽ ʜʽʘʧʘʟʦʥʠ ʟʦʚʥʽʰʥʽʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʘʚʘʜ, ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʘ ʟʘʚʘʜʘ 
ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʜʽʘʧʘʟʦʥʽ 30...60 ɻʮ, ʘ ʯʘʩʪʦʪʘ ʩʝʨʝʜʦʚʠʱʘ ʜʦʩʷʛʘʻ 
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100...300 ɻʮ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʘʜʽʦ ʟʘʚʘʜʘ ï ʮʝ ʥʠʟʴʢʦʯʘʩʪʦʪʥʘ ʚʫʟʴʢʦ 
ʩʤʫʛʘʩʪʘ ʟʘʚʘʜʘ. 
ʋʩʽ ʨʝʘʣʴʥʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʦʚʽ ʟʘʚʘʜ, ʱʦ ʤʦʞʫʪʴ 

ʧʨʠʚʝʩʪʠ ʜʦ ʧʝʨʝʢʨʫʯʫʚʘʥʥʷ ʧʝʨʝʜʘʥʠʭ ʧʦ ʢʘʥʘʣʽ ʟʚ'ʷʟʢʫ ʩʠʛʥʘʣʽʚ ʽ, ʷʢ 
ʥʘʩʣʽʜʦʢ, ʜʦ ʯʘʩʪʢʦʚʦʛʦ (ʘʙʦ ʥʘʚʽʪʴ ʧʦʚʥʦʾ) ʫʪʨʘʪʽ ʟʚ'ʷʟʘʥʦʾ ʟ ʥʠʤʠ 
ʽʥʬʦʨʤʘʮʽʾ [3,5]. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʧʦʰʫʢ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 
ʧʝʨʝʜʘʯʽ ʻ ʦʜʥʽʻʾ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ ʪʝʦʨʽʾ ʟʚ'ʷʟʢʫ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ 
ʚʠʨʽʰʝʥʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʽʜʭʦʜʽʚ: ʨʘʜʽʦʪʝʭʥʽʯʥʦʛʦ; 
ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ï ʮʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʥʘʣʽʚ (ʣʽʥʽʡ) ʟʚ'ʷʟʢʫ ʟ ʟʘʭʠʩʪʦʤ ʚʽʜ ʟʘʚʘʜ, ʚʠʙʽʨ 
ʨʘʮʽʦʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʨʽʚʥʽʚ ʩʠʛʥʘʣʽʚ, ʯʘʩʪʦʪ ʧʝʨʝʜʘʯʽ ʪʦʱʦ. ɼʨʫʛʠʡ ï 
ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʥʘʜʤʽʨʥʦʩʪʽ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ ʟʘ ʨʘʭʫʥʦʢ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʦʙʽʞʥʠʭ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ 
ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʢʘʥʘʣʽʚ ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ. ɺ ʜʽʡʩʥʠʡ ʯʘʩ ʥʘʡʙʽʣʴʰ 
ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʤʘʪʝʤʘʪʠʯʥʝ ʨʽʰʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ. 
ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʚʠʥʠʢʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʟʘʜʘʯʽ:  
ï ʨʦʟʨʘʭʫʥʦʢ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʘʜʽʦʣʽʥʽʾ: ʚʠʙʽʨ 

ʧʦʪʫʞʥʦʩʪʽ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʘʙʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ 
ʩʠʛʥʘʣʫ ʥʘ ʚʭʦʜʽ ʧʨʠʡʦʤʥʦʛʦ ʧʨʠʩʪʨʦʶ; ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 
ʨʦʙʦʯʦʾ ʭʚʠʣʽ ʧʨʠ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʧʦʰʠʨʝʥʥʷ; ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 
ʰʚʠʜʢʦʩʪʽ ʽ ʥʘʧʨʷʤʢʫ ʧʝʨʝʜʘʚʘʥʥʷ ʩʠʛʥʘʣʫ;  
ï ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʝʨʝʢʨʫʯʫʚʘʥʴ ʧʝʨʝʜʘʥʦʛʦ ʩʠʛʥʘʣʫ ʽ 

ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭʥʴʦʛʦ ʫʩʫʥʝʥʥʷ.  
ʋʤʦʚʠ ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ ʧʦ ʧʨʠʨʦʜʥʠʭ ʪʨʘʩʘʭ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʙʘʛʘʪʴʤʘ ʬʘʢʪʦʨʘʤʠ, ʪʘʢ ʱʦ ʧʦʚʥʠʡ ʾʭʥʽʡ ʘʥʘʣʽʟ ʚʠʷʚʣʷʻʪʴʩʷ ʟʘʥʘʜʪʦ 
ʩʢʣʘʜʥʠʤ. ʊʦʤʫ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʫʶʪʴ ʤʦʜʝʣʴ ʪʨʘʩʠ 
ʧʦʰʠʨʝʥʥʷ ʨʘʜʽʦʭʚʠʣʴ, ʚʠʜʽʣʷʶʯʠ ʪʽ ʬʘʢʪʦʨʠ, ʱʦ ʨʦʙʣʷʪʴ ʦʩʥʦʚʥʠʡ 
ʚʧʣʠʚ.  
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ʧʨʦʩʪʦʾʚ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʆʜʥʠʤ ʟ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʩʪʦʾ, ʻ ʟʫʧʠʥʢʠ ʥʘ ʟʘʤʽʥʫ ʦʧʘʣʶʚʘʣʴʥʠʭ 

ʚʽʟʢʽʚ (ʙʽʣʷ 15 ʭʚʠʣʠʥ ʥʘ ʦʜʥʫ ʟʘʤʽʥʫ), ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʝʨʝʚʠʪʨʘʪ 

ʧʨʠʨʦʜʥʴʦʛʦ ʛʘʟʫ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʪʨʘʪ ʦʙôʻʤʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʚʠʯʘʡʥʽ ʧʨʠʯʠʥʠ ʟʘʤʽʥʠ ʚʽʟʢʘ, ʮʝ 

ʥʝʩʧʨʘʚʥʽʩʪʴ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ ʢʦʣʽʩ (ʨʘʟ ʚ ʧʽʚ ʨʦʢʫ ʘʙʦ ʯʘʩʪʽʰʝ), 

ʯʘʩʪʢʦʚʘ ʟʘʤʽʥʘ ʚʝʨʭʥʽʭ ʙʦʨʪʠʢʽʚ ʪʘ ʢʦʣʦʩʥʠʢʦʚʦʛʦ ʧʦʣʷ (ʨʘʟ ʥʘ ʨʽʢ). ʇʨʠ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʣʶʚʘʣʴʥʠʭ ʚʽʟʢʽʚ 208 ʦʜʠʥʠʮʴ ʥʘ ʦʜʥʽʡ ʤʘʰʠʥʽ, ʮʝ 1-2 

ʧʨʦʩʪʦʶ ʥʘ ʜʦʙʫ. ɿʙʽʣʴʰʝʥʥʷ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʧʽʜʰʠʧʥʠʢʦʚʠʭ 

ʚʫʟʣʽʚ ʷʢ ʤʽʥʽʤʫʤ ʚ ʜʚʽʯʽ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʟʘʤʽʥʠ 

ʚʽʟʢʘ ʜʦ ʨʦʢʫ ʪʘ ʚʜʚʽʯʽ ʟʤʝʥʰʠʪʠ ʧʨʦʩʪʦʾ ʟ ʮʠʭ ʧʨʠʯʠʥ. ʊʘʢʦʞ ʮʝ 

ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪʽ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʞʦʨʩʪʢʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦʩʷʛʥʫʪʠ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ ʤʦʞʣʠʚʦ ʨʝʛʫʣʷʨʥʠʤ ʾʭ 

ʤʘʱʝʥʥʷʤ ʟ ʤʝʥʰʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ ʪʘ ʟʤʝʥʰʝʥʥʷ ʧʝʨʽʦʜʫ ʧʨʦʩʪʦʶ [1, 2, 3], 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʧʨʦʚʘʜʠʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʤʘʱʝʥʥʷ 

ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ ʚʽʟʢʽʚ. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʧʽʜʩʠʩʪʝʤʠ: 

- ʧʽʜʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʯʠʩʣʘ ʧʨʦʭʦʜʽʚ ʚʽʟʢʽʚ; 

- ʧʽʜʩʠʩʪʝʤʘ ʤʘʱʝʥʥʷ; 

- ʧʽʜʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ ʟʤʘʱʫʚʘʣʴʥʦʛʦ 

ʤʘʥʽʧʫʣʷʪʦʨʘ; 

- ʧʽʜʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʘ ʟʙʦʨʫ ʜʘʥʠʭ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʙʦʪʠ ʥʘʩʪʫʧʥʘ. ʇʽʩʣʷ 15..20-ʛʦ ʧʨʦʭʦʜʫ ʚʽʟʢʽʚ, ʱʦ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʽʜʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʯʠʩʣʘ ʧʨʦʭʦʜʽʚ ʚʽʟʢʽʚ, ʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʧʨʦʚʦʜʷʪʴ ʤʘʱʝʥʥʷ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʜʩʠʩʪʝʤ ʤʘʱʝʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʨʫʭʽʚ 

ʟʤʘʱʫʚʘʣʴʥʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʯʝʨʛʦʚʫ ʧʦʜʘʯʫ 

ʤʘʩʪʠʣʘ ʜʦ ʪʦʯʦʢ ʤʘʱʝʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʢʦʥʘʥʽ ʦʧʝʨʘʮʽʾ ʬʽʢʩʫʻʪʴʩʷ, ʦʙʨʦʙʣʷʻʪʴʩʷ, 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʽʜʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʪʘ ʟʙʦʨʫ ʜʘʥʠʭ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʝʢʩʧʦʨʪʫ. ʋʩʽ ʦʧʝʨʘʮʽʾ ʧʦ ʤʘʱʝʥʥʶ 

ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʽʚ ʤʘʶʪʴ ʙʫʪʠ ʫʟʛʦʜʞʝʥʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ 

ʨʦʙʦʪʠ ʤʘʰʠʥʠ ʽ ʥʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʡʦʤʫ. 

ʆʪʞʝ, ʯʘʩ ʥʘ ʧʨʦʩʪʦʾ ʤʘʰʠʥʠ ʤʦʞʝ ʙʫʪʠ ʟʤʝʥʰʝʥʦ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʟʦʢʨʝʤʘ ʥʘʜʽʡʥʽʩʪʴ ʾʾ ʨʦʙʦʪʠ. 
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ʈʦʙʦʪʠ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʪʘ 

ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʟ 
ʧʦʜʘʯʽ ʤʝʪʘʣʫ ʚ ʧʽʯ, ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʛʦʪʦʚʦʾ 
ʧʨʦʜʫʢʮʽʾ, ʜʝ ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. 
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ʋ ʯʦʨʥʽʡ ʪʘ ʢʦʣʴʦʨʦʚʽʡ ʤʝʪʘʣʫʨʛʽʾ ʯʘʩʪʦ ʧʦʪʨʽʙʥʘ ʤʘʥʽʧʫʣʷʮʽʷ ʟ 
ʚʘʞʢʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʟʘʛʦʪʦʚʢʘʤʠ ʪʘ ʚʠʨʦʙʘʤʠ. ʈʦʙʦʪʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ 
ʩʠʣʫ ʽ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 
ʪʘʢʠʭ ʟʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʟʥʠʞʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ. 
ʈʦʟʛʣʷʥʝʤʦ ʦʜʥʫ ʟ ʦʧʝʨʘʮʽʡ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʥʘ ʚʩʽʭ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʟʘʚʦʜʘʭ ï ʧʘʣʝʪʫʚʘʥʥʷ ʯʫʰʦʢ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 
ʗʢʱʦ ʮʶ ʦʧʝʨʘʮʽʶ ʚʠʢʦʥʫʚʘʪʠ ʚʨʫʯʥʫ, ʧʦʪʨʽʙʥʦ ʥʝ ʤʝʥʰʝ 10-12 ʦʩʽʙ ʟʘ 
ʟʤʽʥʫ ʥʘ ʦʜʥʫ ʣʽʥʽʶ. ʇʨʠ ʮʴʦʤʫ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʚʦʥʠ ʫ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ 
ʟʜʦʨʦʚ'ʷ ʫʤʦʚʘʭ. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʢʦʥʚʝʻʨʥʘ ʣʽʥʽʷ ʪʘ 
ʧʨʦʤʠʩʣʦʚʠʡ ʨʦʙʦʪ ʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʾʭ ʫʩʽʭ. 
ʇʨʦʤʠʩʣʦʚʽ ʨʦʙʦʪʠ ʚ ʤʝʪʘʣʫʨʛʽʾ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʨʽʜʢʦʾ ʩʪʘʣʽ ʟ ʢʦʥʚʝʨʪʝʨʘ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʽʚʥʷ ʤʝʪʘʣʫ ʚ 
ʢʦʥʚʝʨʪʝʨʽ, ʘ ʪʘʢʦʞ ʟʘʪʨʠʤʢʠ ʰʣʘʢʫ ʧʨʠ ʚʠʧʫʩʢʫ ʧʣʘʚʢʠ. ʇʨʦʤʠʩʣʦʚʽ 
ʨʦʙʦʪʠ-ʤʘʥʽʧʫʣʷʪʦʨʠ ʤʦʞʫʪʴ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʘʨʢʫʚʘʥʥʷ 
ʚʽʜʣʠʪʠʭ ʟʘʛʦʪʦʚʦʢ, ʚʠʧʫʩʢʫ ʤʝʪʘʣʫ ʟ ʧʝʯʽ, ʚʠʢʘʯʫʚʘʥʥʽ ʰʣʘʢʫ. 
ʇʨʠ ʮʴʦʤʫ ʥʘ ʨʷʜʫ ʦʧʝʨʘʮʽʡ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʠʯʘʡʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʢʣʘʩʦʤ ʟʘʭʠʩʪʫ, ʥʘʧʨʠʢʣʘʜ, ʚ 
ʦʧʝʨʘʮʽʷʭ ʧʘʣʝʪʫʚʘʥʥʷ ʪʘ ʤʘʨʢʫʚʘʥʥʷ, ʚ ʽʥʰʠʭ ʦʧʝʨʘʮʽʷʭ, ʟʦʢʨʝʤʘ ʧʨʠ 
ʨʦʟʣʠʚʘʥʥʽ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʨʦʙʦʪʠ. 
ʅʘʡʯʘʩʪʽʰʝ ʪʘʢʽ ʨʦʙʦʪʠ ʤʘʶʪʴ ʜʫʙʣʶʶʯʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ: ʜʣʷ 
ʘʚʪʦʤʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʪʘ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʧʝʨʘʪʦʨʦʤ ʟ 
ʧʫʣʴʪʘ ʫʧʨʘʚʣʽʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʙʦʪʽʚ ʧʽʜ ʯʘʩ ʨʦʟʣʠʚʘʥʥʷ ʤʝʪʘʣʫ 
ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 2-3 ʨʘʟʠ. 
ʈʦʙʦʪʦʪʝʭʥʽʢʘ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʟ ʽʥʰʠʤʠ ʘʚʪʦʤʘʪʠʯʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ 
ʩʠʩʪʝʤʘʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʪʘ ʢʦʦʨʜʠʥʘʮʽʶ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 
ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʦʙʦʪʘʤʠ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʪʘ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ʈʦʙʦʪʠ ʤʦʞʫʪʴ 
ʚʠʢʦʥʫʚʘʪʠ ʪʦʯʥʽ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʦʧʝʨʘʮʽʾ, ʤʽʥʽʤʽʟʫʶʯʠ ʚʪʨʘʪʠ ʪʘ 
ʦʧʪʠʤʽʟʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
ʈʦʙʦʪʦʪʝʭʥʽʢʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʘʤʽʥʽ ʜʝʪʘʣʝʡ, ʧʝʨʝʚʽʨʮʽ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ, 
ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʡʦʛʦ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ. 
ɺʦʥʠ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʜʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ 
ʧʘʨʘʤʝʪʨʽʚ. 
ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ ʪʘ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢ ʧʦʤʠʣʦʢ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ ʪʘʢʽʡ ʛʘʣʫʟʽ ʷʢ 
ʤʝʪʘʣʫʨʛʽʷ. ɺʦʥʘ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʷʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʧʨʦʮʝʩʽʚ 
ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʽʚ ʫ ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʪʘʻ 
ʜʝʜʘʣʽ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ. 
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ʂʦʤʧʘʥʽʾ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʩʬʝʨʽ ʤʝʪʘʣʫʨʛʽʾ, ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ 
ʨʦʙʦʪʦʪʝʭʥʽʢʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʈʦʙʦʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʫ 
ʤʝʪʘʣʫʨʛʽʾ ʚʝʜʝʪʴʩʷ ʷʢ ʚʝʣʠʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʪʘʢ ʽ ʤʘʣʠʤʠ 
ʢʦʤʧʘʥʽʷʤʠ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ. 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʨʦʙʦʪʠʟʘʮʽʾ ʫ ʮʽʡ ʛʘʣʫʟʽ ʜʦʟʚʦʣʷʻ 

ʧʦʢʨʘʱʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʠʟʠʪʠ 
ʚʠʪʨʘʪʠ, ʨʦʙʣʷʯʠ ʤʝʪʘʣʫʨʛʽʡʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʽʣʴʰ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʨʠʥʢʫ. 
ɹʝʟʫʤʦʚʥʦ, ʨʦʙʦʪʠ ʫ ʤʝʪʘʣʫʨʛʽʾ ʥʝ ʪʽʣʴʢʠ ʤʦʞʫʪʴ, ʘ ʡ ʤʘʶʪʴ 

ʟʘʤʽʥʶʚʘʪʠ ʣʶʜʝʡ. 
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ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʚʘʥʪʘʞʝʥʥʷ ʢʦʢʩʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ, ʷʢʘ ʙ 

ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʧʽʜʚʠʱʝʥʫ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʢʦʢʩʦʚʠʭ ʤʘʰʠʥ, 

ʧʦʢʨʘʱʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ: 

ï GPS-ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʽʜʢʨʠʪʠʭ 

ʧʨʦʩʪʦʨʘʭ, ʘʣʝ ʻ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ ʫ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʪʘʢʠʭ ʷʢ 

ʢʦʢʩʦʚʽ ʙʘʪʘʨʝʾ. 

ï ʃʘʟʝʨʥʽ ʜʘʪʯʠʢʠ ï ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ, ʦʜʥʘʢ 

ʚʠʤʘʛʘʶʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʝʨʝʟ ʚʧʣʠʚ 

ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ï ʆʧʪʠʯʥʽ ʩʝʥʩʦʨʠ ï ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʦʯʥʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʙʨʘʞʝʥʥʷ, ʘʣʝ ʾʭ ʪʦʯʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ 

ʟʘʙʨʫʜʥʝʥʥʽ. 

ʂʦʤʙʽʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʥʠʭ ʪʘ ʦʧʪʠʯʥʠʭ ʩʝʥʩʦʨʽʚ ʜʦʟʚʦʣʷʻ 

ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʢʦʢʩʦʚʠʭ 

ʤʘʰʠʥ, ʧʨʘʮʶʶʯʠʭ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʢʦʢʩʦʚʠʭ ʤʘʰʠʥ ʧʦʯʘʣʘʩʷ 

ʟ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʽ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʨʘʭʦʚʘʥʦ 

ʩʧʝʮʠʬʽʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ, ʚʧʣʠʚ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʧʠʣʫ ʪʘ ʚʽʙʨʘʮʽʡ ʥʘ ʜʘʪʯʠʢʠ ʡ ʧʨʠʚʦʜʠ. ʄʝʪʦʶ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ [1, 2, 3]. 

ʄʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʘʣʦʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ:  

1. Формалізація завдання: ʇʝʨʰʠʡ ʝʪʘʧ ʚʢʣʶʯʘʚ ʨʦʟʨʦʙʢʫ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʦʧʠʩʫʻ ʜʠʥʘʤʽʢʫ ʨʫʭʫ ʢʦʢʩʦʚʠʭ ʤʘʰʠʥ, 

ʟʦʢʨʝʤʘ ʾʭ ʪʨʘʻʢʪʦʨʽʶ, ʰʚʠʜʢʽʩʪʴ ʽ ʧʨʠʩʢʦʨʝʥʥʷ. 

2. Вибір моделі сенсорів: ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʙʽʥʘʮʽʶ ʣʘʟʝʨʥʠʭ ʪʘ ʦʧʪʠʯʥʠʭ 

ʜʘʪʯʠʢʽʚ. ʃʘʟʝʨʥʽ ʩʝʥʩʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʥʘ 

ʥʝʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ, ʪʦʜʽ ʷʢ ʦʧʪʠʯʥʽ ʜʘʪʯʠʢʠ ʜʦʧʦʚʥʶʶʪʴ ʩʠʩʪʝʤʫ ʫ 

ʚʠʧʘʜʢʘʭ ʧʦʰʢʦʜʞʝʥʥʷ ʣʘʟʝʨʥʠʭ ʩʝʥʩʦʨʽʚ. 

3. Налаштування зворотного зв’язку: ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ ʜʣʷ ʢʦʨʝʢʮʽʾ ʪʨʘʻʢʪʦʨʽʾ ʤʘʰʠʥʠ ʩʪʘʣʦ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʠʣʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʽʜʭʠʣʝʥʥʷ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʟʥʦʰʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʽ ʟʤʽʥʫ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ. 
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4. Створення програмної моделі: ʄʦʜʝʣʴ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʚ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʽʤʽʪʫʚʘʪʠ ʨʽʟʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, 

ʚʘʨʽʘʮʽʾ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʪʘ ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ 

ʽ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʧʣʠʚʘʣʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʚʢʣʶʯʘʶʪʴ: 

ï Початкове положення машини: ɺʠʙʽʨ ʩʪʘʨʪʦʚʦʾ ʧʦʟʠʮʽʾ 

ʢʦʢʩʦʚʦʾ ʤʘʰʠʥʠ ʚʽʜʥʦʩʥʦ ʢʦʢʩʦʚʦʾ ʙʘʪʘʨʝʾ. 

ï Швидкість і прискорення: ɺʦʥʠ ʤʦʜʝʣʶʚʘʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʨʦʙʥʠʯʠʭ ʚʠʤʦʛ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʘʣʝ ʙʝʟ ʚʪʨʘʪʠ ʪʦʯʥʦʩʪʽ. 

ï Параметри зворотного зв’язку: ʇʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʦʚʫʚʘʣʠʩʷ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʠʩʪʝʤʘ ʨʝʘʛʫʚʘʣʘ ʤʠʪʪʻʚʦ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʽ ʧʦʚʝʨʪʘʣʘ 

ʤʘʰʠʥʫ ʜʦ ʟʘʜʘʥʦʾ ʪʨʘʻʢʪʦʨʽʾ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʢʦʢʩʦʚʠʭ ʤʘʰʠʥ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ 

ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ. 

Подальші напрями досліджень ʚʢʣʶʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʩʠʩʪʝʤ ʘʜʘʧʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʱʝ ʙʽʣʴʰʝ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ 

ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 
ɺ ʦʙ'ʻʢʪ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʚʦʜʫ ʧʦʜʘʯʽ ʧʦʪʨʘʧʣʷʻ ʧʝʨʝʪʚʦʨʶʚʘʯ 

ʯʘʩʪʦʪʠ, ʘʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ ʽʟ ʩʠʩʪʝʤʦʶ ʘʚʪʦʨʝʛʫʣʶʚʘʥʥʷ, ʛʽʜʨʦʥʘʩʦʩ, 
ʛʽʜʨʦʜʚʠʛʫʥ, ʢʘʥʘʪʥʦ-ʧʦʣʽʩʧʘʩʥʘ ʩʠʩʪʝʤʘ [1]. ʅʦʚʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ 
ʣʘʥʢʦʶ ʚ ʧʨʠʚʦʜʽ ʧʦʜʘʯʽ ʻ ʛʽʜʨʦʥʘʩʦʩ ʟ ʛʽʜʨʦʜʚʠʛʫʥʦʤ ʽ ʧʨʠʚʽʜ ʩʠʩʪʝʤʠ 
ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠï ʘʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ. ʗʢʱʦ ʧʝʨʝʜʘʚʘʣʴʥʽ 
ʬʫʥʢʮʽʾ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʜʦʩʠʪʴ ʜʦʙʨʝ ʨʦʟʨʦʙʣʝʥʽ, ʪʦ ʧʝʨʝʜʘʚʘʣʴʥʘ 
ʬʫʥʢʮʽʷ ʛʽʜʨʦʧʨʠʚʦʜʫ ʫ ʬʦʨʤʽ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʫ ʚʽʜʦʤʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʥʘʚʦʜʠʪʴʩʷ [2, 3, 4]. 
ʆʪʨʠʤʘʻʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʛʽʜʨʦʧʨʠʚʦʜʫ ʧʦʜʘʯʽ ʫ ʚʠʛʣʷʜʽ 

ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ, ʷʢʦʶ ʤʦʞʥʘ ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʚʦʜʦʤ ʧʦʜʘʯʽ ʩʪʘʚʫ. 
ʈʦʙʦʪʘ ʛʽʜʨʦʥʘʩʦʩʫ ʪʘ ʛʽʜʨʦʜʚʠʛʫʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʟʘʻʤʥʠʤ 

ʚʧʣʠʚʦʤ ʯʝʨʝʟ ʧʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʽʜʨʘʚʣʽʯʥʦʾ ʦʣʽʾ, ʱʦ ʮʠʨʢʫʣʶʻ ʫ 
ʟʘʤʢʥʫʪʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʽ. ʊʦʤʫ ʧʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʦʧʠʩʽ ʩʣʽʜ 
ʨʦʟʛʣʷʜʘʪʠ ʨʦʙʦʪʫ ʛʽʜʨʦʥʘʩʦʩʫ ʨʘʟʦʤ ʽʟ ʛʽʜʨʦʜʚʠʛʫʥʦʤ. 
ɺʭʽʜʥʠʤʠ ʟʤʽʥʥʠʤʠ ʦʙ'ʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ, ʻ ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʛʽʜʨʦʥʘʩʦʩʘ ʽ ʡʦʛʦ ʤʦʤʝʥʪ ʦʧʦʨʫ ʦʙʝʨʪʘʥʥʶ 
ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. ɺʠʭʽʜʥʽ ʟʤʽʥʥʽ ï ʤʦʤʝʥʪ, ʱʦ ʢʨʫʪʠʪʴ, ʥʘ ʚʘʣʫ 
ʛʽʜʨʦʤʦʪʦʨʘ ʽ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʡʦʛʦ ʚʘʣʫ [5, 6]. 
ʄʘʪʝʤʘʪʠʯʥʝ ʦʧʠʩ ʦʪʨʠʤʘʻʤʦ ʧʨʠ ʪʘʢʠʭ ʧʨʠʧʫʱʝʥʥʷʭ [7]: 
ʘ) ʤʘʩʫ ʤʘʩʣʘ, ʱʦ ʮʠʨʢʫʣʶʻ ʚ ʛʽʜʨʦʩʠʩʪʝʤʽ, ʥʝ ʚʨʘʭʦʚʫʻʤʦ ʯʝʨʝʟ ʾʾ 

ʥʝʟʥʘʯʥʫ ʚʝʣʠʯʠʥʫ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʘʩʘʤʠ; 
ʙ) ʟʤʽʥʦʶ ʚ'ʷʟʢʦʩʪʽ ʦʣʽʾ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝʭʪʫʻʤʦ, ʪʦʙʪʦ ʚʚʘʞʘʻʤʦ 

ʧʨʦʮʝʩʠ ʽʟʦʪʝʨʤʽʯʥʠʤʠ; 
ʚ) ʚʠʪʽʢʘʥʥʷ ʦʣʽʾ ʟ ʛʽʜʨʦʩʠʩʪʝʤʠ ʧʨʦʧʦʨʮʽʡʥʝ ʪʠʩʢʫ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ; 
ʛ) ʩʪʠʩʥʝʥʥʷ ʤʘʩʣʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʦʙʩʷʛʫ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʦʜʘʯʽ ʽ 

ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʤʦʜʫʣʶ ʦʙ'ʻʤʥʦʾ ʧʨʫʞʥʦʩʪʽ ʤʘʩʣʘ. 
ʇʝʨʝʜʘʪʥʘ ʬʫʥʢʮʽʷ ʛʽʜʨʦʩʠʩʪʝʤʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʙʘʟʽ ʜʚʦʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ: ʙʘʣʘʥʩʽʚ ʚʠʪʨʘʪʠ ʦʣʽʾ ʪʘ ʤʦʤʝʥʪʽʚ ʥʘ 
ʚʘʣʫ ʛʽʜʨʦʜʚʠʛʫʥʘ. 
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ʉʪʨʫʢʪʫʨʥʦ ʛʽʜʨʦʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ ʽʥʪʝʛʨʫʶʯʠʤʠ ʣʘʥʢʘʤʠ 
ʦʭʦʧʣʝʥʠʤʠ ʜʚʦʤʘ ʥʝʛʘʪʠʚʥʠʤʠ ʟʚʦʨʦʪʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ: ʚʥʫʪʨʽʰʥʴʦʶ, 
ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʠʪʨʘʪʠ ʦʣʽʾ ʚ ʛʽʜʨʦʩʠʩʪʝʤʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʪʦʢʽʚ ʪʘ 
ʟʦʚʥʽʰʥʴʦʾ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʠʪʨʘʪʫ ʦʣʽʾ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʚʘʣʫ ʛʽʜʨʦʜʚʠʛʫʥʘ. 
ʈʝʟʫʣʴʪʫʶʯʠʡ ʚʠʪʨʘʪʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʜʘʯʝʶ 
ʛʽʜʨʦʥʘʩʦʩʘ ʪʘ ʩʫʤʘʨʥʦʶ ʚʠʪʨʘʪʦʶ ʥʘ ʦʙʝʨʪʘʥʥʷ ʛʽʜʨʦʜʚʠʛʫʥʘ ʪʘ 
ʚʠʪʦʢʽʚ, ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʠ ʩʪʠʩʥʝʥʥʷ ʦʣʽʾ ʫ ʪʨʫʙʦʧʨʦʚʦʜʽ ʧʦʜʘʯʽ. 
ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ ʛʽʜʨʦʜʚʠʛʫʥʘ ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʠʪʨʘʪʽ ʥʘ ʩʪʠʩʥʝʥʥʷ ʤʘʩʣʘ 
ʽ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʦʙ'ʻʤʫ ʛʽʜʨʦʩʠʩʪʝʤʠ, ʦʙ'ʻʤʥʦʤʫ ʤʦʜʫʣʶ 
ʧʨʫʞʥʦʩʪʽ ʽ ʣʽʪʨʘʞʫ ʛʽʜʨʦʜʚʠʛʫʥʘ. ʈʽʟʥʠʮʷ ʤʽʞ ʢʨʫʪʥʠʤ ʽ ʩʪʘʪʠʯʥʠʤ 
ʤʦʤʝʥʪʘʤʠ ʧʨʠʢʣʘʜʘʻʪʴʩʷ ʜʦ ʯʘʩʪʠʥ ʜʚʠʛʫʥʘ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʱʦ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʨʦʟʛʦʥʫ, ʷʢʱʦ ʮʷ ʨʽʟʥʠʮʷ ʧʦʟʠʪʠʚʥʘ, ʽ ʛʘʣʴʤʫʚʘʥʥʷ ï 
ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ. 
ʋ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʽ ʤʽʩʪʠʪʴʩʷ ʜʚʘ ʥʘʢʦʧʠʯʫʚʘʯʽ ʝʥʝʨʛʽʾ, ʦʙʫʤʦʚʣʝʥʽ 

ʥʘʷʚʥʽʩʪʶ ʤʝʭʘʥʽʯʥʦʾ ʽʥʝʨʮʽʾ ʯʘʩʪʠʥ ʜʚʠʛʫʥʘ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ, ʽ 
ʧʨʫʞʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʩʣʘ ʚ ʛʽʜʨʦʩʠʩʪʝʤʽ. ʅʘʷʚʥʽʩʪʴ ʜʚʦʭ 
ʽʥʝʨʮʽʡʥʦʩʪʝʡ, ʦʭʦʧʣʝʥʠʭ ʟʘʛʘʣʴʥʠʤ ʥʝʛʘʪʠʚʥʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ, 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʛʽʜʨʦʩʠʩʪʝʤʽ. 
ʂʦʥʢʨʝʪʥʠʡ ʚʠʜ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʛʽʜʨʦʩʠʩʪʝʤʠ, ʷʢʠʡ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʦʪʨʠʤʘʥʦʶ 
ʩʪʨʫʢʪʫʨʥʦʶ ʩʭʝʤʦʶ. ɼʣʷ ʮʴʦʛʦ ʟʥʘʡʜʝʤʦ ʧʝʨʝʜʘʪʥʫ ʬʫʥʢʮʽʶ ʚʩʽʻʾ 
ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʽʜʦʙʨʘʞʘʻ ʚʩʽ ʩʫʪʪʻʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʛʽʜʨʦʩʠʩʪʝʤʠ ʪʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʾʾ ʜʠʥʘʤʽʯʥʽ ʪʘ ʩʪʘʪʠʯʥʽ 
ʨʝʞʠʤʠ ʨʦʙʦʪʠ. ʉʪʘʪʠʯʥʘ ʧʝʨʝʜʘʪʥʘ ʬʫʥʢʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʜʠʥʘʤʽʯʥʦʾ 
(4) ʰʣʷʭʦʤ ʧʽʜʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʥʷ ʨ=0. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ 
ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʥʘ ʜʠʥʘʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 
ʛʽʜʨʦʩʠʩʪʝʤʠ ʽ ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʝʥʰʠʪʠ ʢʦʣʠʚʥʽʩʪʴ ʛʽʜʨʦʩʠʩʪʝʤʠ ʚ 
ʟʘʛʘʣʴʥʦʤʫ ʧʨʠʚʦʜʽ ʧʦʜʘʯʽ, ʪʘʢ ʷʢ ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʩʪʽʡʢʦʩʪʽ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʫʚʘʪʠ ʾʾ ʰʚʠʜʢʦʜʽʶ, 
ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʪʴʩʷ ʷʢ ʨʝʛʫʣʶʚʘʥʥʷ. ʗʢ ʚʠʧʣʠʚʘʻ ʟʽ ʟʥʘʡʜʝʥʦʛʦ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (5) ʥʘʜʤʽʨʥʫ ʢʦʣʠʚʥʽʩʪʴ ʛʽʜʨʦʩʠʩʪʝʤʠ ʤʦʞʥʘ ʫʩʫʥʫʪʠ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʤʘʩʣʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʦʙ'ʻʤʥʠʤ ʤʦʜʫʣʝʤ 
ʧʨʫʞʥʦʩʪʽ ʘʙʦ ʟʤʝʥʰʝʥʥʷʤ ʦʙ'ʻʤʫ ʛʽʜʨʦʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ 
ʜʦʚʞʠʥʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʤʽʞ ʛʽʜʨʦʥʘʩʦʩʦʤ ʽ ʛʽʜʨʦʜʚʠʛʫʥʦʤ. 
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ʢʨʘʥʽʚ ʻ ʭʘʦʪʠʯʥʠʤʠ ʪʘ ʩʢʣʘʜʥʠʤʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʱʦ ʪʘʢʦʞ ʩʪʚʦʨʶʻ 

ʟʥʘʯʥʽ ʧʨʦʙʣʝʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ [1]. 

ɼʣʷ ʪʘʢʠʭ ʧʨʦʩʪʠʭ ʪʘ ʧʦʚʪʦʨʶʚʘʥʠʭ ʦʧʝʨʘʮʽʡ ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ 

ʚʽʜʜʘʣʝʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʪʘ ʟʚʽʣʴʥʠʪʠ ʧʝʨʩʦʥʘʣ 
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ʚʽʜ ʞʦʨʩʪʢʠʭ ʫʤʦʚ, ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʩʧʨʠʷʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʪʘ ʻʜʠʥʦʤʫ 

ʫʧʨʘʚʣʽʥʥʶ, ʱʦ ʤʦʞʝ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʘʜʨʦʚʫ ʩʪʨʫʢʪʫʨʫ [2, 3]. 

ɺʩʷ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʢʨʘʥʦʤ ʤʘʨʪʝʥʽʚʩʴʢʦʛʦ ʮʝʭʫ 

ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ: ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

(ʚʢʣʶʯʘʶʯʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʞʦʡʩʪʠʢ ʢʝʨʫʚʘʥʥʷ ʪʦʱʦ), ʤʝʨʝʞʘ 

5G ʪʘ ʢʨʘʥ (ʚʢʣʶʯʘʶʯʠ ʦʙʣʘʜʥʘʥʥʷ 5G, PLC, ʢʘʤʝʨʫ ʚʠʩʦʢʦʾ ʯʽʪʢʦʩʪʽ 

ʪʦʱʦ). ɿʘʚʜʷʢʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʨʦʟʛʦʨʪʘʥʥʶ ʦʙʣʘʜʥʘʥʥʷ 5G ʥʘ ʩʪʦʨʦʥʽ ʢʨʘʥʘ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʨʘʥʦʤ ʪʘ 

ʩʠʩʪʝʤʦʶ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ 

5G, ʱʦʙ ʦʧʝʨʘʪʦʨ ʤʽʛ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ ʯʝʨʝʟ ʢʨʘʥ ʫ 

ʢʦʤʬʦʨʪʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. ɼʦʤʦʛʪʠʩʷ ʧʝʨʝʭʦʜʫ ʚʽʜ çʩʠʥʽʭ ʢʦʤʽʨʮʽʚè ʜʦ 

çʙʽʣʠʭ ʢʦʤʽʨʮʽʚè. ʂʨʽʤ ʪʦʛʦ, ʢʽʣʴʢʘ ʢʘʤʝʨ ʚʠʩʦʢʦʾ ʯʽʪʢʦʩʪʽ ʥʘ ʢʨʘʥʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʝʨʘʪʦʨʫ ʢʨʫʛʦʚʠʡ ʦʛʣʷʜ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʽʩʪʴ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʢʨʘʥʦʤ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʅʘ ʦʩʥʦʚʽ ʟʙʝʨʝʞʝʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʾ ʨʦʙʦʪʠ ʧʽʜʟʝʤʥʦʛʦ ʧʫʣʴʪʘ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʜʦʜʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ ʨʦʙʦʪʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. ʆʨʠʛʽʥʘʣʴʥʘ ʨʦʙʦʪʘ ʧʽʜʟʝʤʥʦʛʦ ʧʫʣʴʪʘ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʘʚʘʨʽʡʥʘ, ʘ ʦʧʝʨʘʪʦʨ 

ʢʨʘʥʫ ʜʽʻ ʚ ʘʚʘʨʽʡʥʽʡ ʩʠʪʫʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʤʝʪʦʜʫ 

ʨʦʙʦʪʠ. ʆʧʝʨʘʪʦʨʫ ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʧʨʦʩʪʦ ʢʝʨʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩʦʤ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʠʨʽʰʝʥʥʷ ʧʝʨʝʰʢʦʜ ʜʝʢʽʣʴʢʦʭ ʢʨʘʥʽʚ, ʟ ʬʫʥʢʮʽʻʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʫʥʠʢʥʝʥʥʷ ʧʝʨʝʰʢʦʜ. ʆʙʣʘʜʥʘʥʥʷ ʟ ʚʠʙʨʘʥʦʶ ʩʠʩʪʝʤʦʶ, ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʘʡʜʘʥʯʠʢʘ, ʟ ʚʠʩʦʢʠʤʠ 

ʘʥʪʠʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ, ʧʠʣʦʥʝʧʨʦʥʠʢʥʠʤʠ ʪʘ 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ 365*24 ʛʦʜʠʥʘʤʠ ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʨʦʙʦʪʠ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʤʘʨʪʝʥʽʚʩʴʢʦʛʦ 

ʮʝʭʫ. ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʤʘʻ ʬʫʥʢʮʽʾ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʝʟʧʝʢʠ, 

ʩʘʤʦʙʣʦʢʫʚʘʥʥʶ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʢʦʥʪʨʦʣʶ. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʢʨʘʥʦʤ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʦʧʝʨʘʮʽʡ ʢʝʨʫʚʘʥʥʷ ʪʘ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʽʜ ʩʧʽʚʧʨʘʮʝʶ ʣʶʜʠʥʠ ʪʘ 

ʤʘʰʠʥʠ ʪʘ ʧʦʚʥʽʩʪʶ ʚʨʘʭʦʚʫʻ ʚʽʟʫʘʣʴʥʠʡ ʢʦʤʬʦʨʪ ʪʘ ʢʦʤʬʦʨʪ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʜʦʟʚʦʣʷʶʯʠ ʦʧʝʨʘʪʦʨʫ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʦʧʝʨʘʮʽʾ ʥʘ ʢʨʘʥʽ 

ʚ ʢʦʤʬʦʨʪʥʽʡ ʜʠʩʧʝʪʯʝʨʩʴʢʽʡ. 

ʋ ʚʩʴʦʤʫ ʨʽʰʝʥʥʽ ʩʪʘʙʽʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʻ ʢʣʶʯʝʤ ʜʦ ʫʩʧʽʭʫ ʯʠ 

ʥʝʚʜʘʯʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʢʨʘʥʦʤ. 

ʄʝʨʝʞʘ ʟʚ'ʷʟʢʫ ʧʦʚʠʥʥʘ ʚʦʣʦʜʽʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʝʣʠʢʦʾ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ, ʥʠʟʴʢʦʾ ʟʘʪʨʠʤʢʠ ʪʘ ʚʠʩʦʢʦʾ ʥʘʜʽʡʥʦʩʪʽ. ʉʠʩʪʝʤʘ ʟʚ'ʷʟʢʫ ʚ 

ʦʩʥʦʚʥʦʤʫ ʚʢʣʶʯʘʻ ʙʝʟʜʨʦʪʦʚʫ ʪʦʯʢʫ ʜʦʩʪʫʧʫ, ʘʥʪʝʥʫ, ʧʝʨʝʪʚʦʨʶʚʘʯ 

ʩʠʛʥʘʣʫ ʪʘ ʦʧʪʠʯʥʝ ʚʦʣʦʢʥʦ. ʂʨʘʥʦʚʠʡ ʪʝʨʤʽʥʘʣ ʪʘ ʪʝʨʤʽʥʘʣ 
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ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʤʘʻ ʩʠʩʪʝʤʫ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ ʤʝʨʝʞʫ 5G. 

ʐʚʠʜʢʽʩʪʴ ʚʠʩʭʽʜʥʦʛʦ ʢʘʥʘʣʫ ʜʦʩʷʛʘʻ 200 ʄʙʽʪ/ʩ, ʥʠʟʭʽʜʥʘ ï 1,2 ɻʙʽʪ/ʩ, 

ʘ ʟʘʪʨʠʤʢʘ ʟʚ'ʷʟʢʫ ʜʦʩʷʛʘʻ 20 ʤʽʣʽʩʝʢʫʥʜ, ʱʦ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʱʦʜʦ ʜʦʩʪʘʚʢʠ ʽʥʩʪʨʫʢʮʽʡ ʢʝʨʫʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, 

ʧʝʨʝʜʘʯʽ ʚʽʜʝʦ ʚʠʩʦʢʦʾ ʯʽʪʢʦʩʪʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʚʽʜʝʦʤʦʥʽʪʦʨʠʥʛʫ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʶ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʘʟʦʚʦʾ 

ʩʪʘʥʮʽʾ 5G, ʾʾ ʘʙʩʦʣʶʪʥʘ ʘʜʨʝʩʥʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʧʨʘʚʜʠʚʦʶ ʪʘ ʥʘʜʽʡʥʦʶ, 

ʥʝʤʘʻ ʧʦʤʠʣʢʠ ʢʦʜʫ, ʥʝʤʘʻ ʥʘʢʦʧʠʯʝʥʦʾ ʧʦʤʠʣʢʠ, ʘ ʪʦʯʥʽʩʪʴ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 10 ʩʤ. ʂʨʘʥ ʟ ʜʠʩʪʘʥʮʽʡʥʠʤ ʢʝʨʫʚʘʥʥʷʤ 

ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʟʘ ʧʨʠʥʮʠʧʦʤ ʧʦʜʚʽʡʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ: çʧʦʜʚʽʡʥʠʡ 

ʩʠʛʥʘʣ, ʧʦʜʚʽʡʥʝ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʦʜʚʽʡʥʘ ʢʦʨʝʢʮʽʷè. ɺʽʥ ʤʘʻ ʬʫʥʢʮʽʾ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʢʨʘʥʦʤ, ʥʘʜʯʽʪʢʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ 4K, ʚʽʜʝʦʟʚ'ʷʟʢʠ, ʘʚʪʦʤʘʪʠʯʥʦʾ ʢʦʨʝʢʮʽʾ ʩʠʛʥʘʣʽʟʘʮʽʾ, 

ʙʝʟʧʝʢʠ ʧʨʦʪʠ ʟʽʪʢʥʝʥʴ ʪʦʱʦ, ʨʝʘʣʽʟʫʶʯʠ ʤʝʪʫ çʜʠʩʪʘʥʮʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽè. ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ 

ʤʝʨʝʞʫ ʚ ʩʫʚʦʨʠʭ ʫʤʦʚʘʭ, ʪʘʢʠʭ ʷʢ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʠʩʦʢʠʡ ʪʠʩʢ, 

ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʟʙʦʶ ʟʚ'ʷʟʢʫ ʤʽʞ ʇʃʂ ʢʨʘʥʘ ʪʘ ʩʪʘʥʮʽʻʶ ʫʧʨʘʚʣʽʥʥʷ. 

ʇʨʠ ʟʙʦʾ ʟʚ'ʷʟʢʫ ʦʙʣʘʜʥʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʫʧʠʥʠʪʴʩʷ ʚ ʧʦʪʦʯʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. 

ʈʘʥʽʰʝ, ʢʝʨʫʶʯʠ ʢʨʘʥʦʤ, ʢʨʘʥʽʚʥʠʢ ʤʽʛ ʙʘʯʠʪʠ ʣʠʰʝ ʨʦʙʦʯʠʡ ʩʪʘʥ 

ʚʣʘʩʥʦʛʦ ʢʫʪʘ, ʘ ʥʘ ʽʥʰʽ ʢʫʪʠ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʢʦʤʘʥʜʫʚʘʪʠ. ʊʝʧʝʨ ʢʽʣʴʢʘ 

ʢʘʤʝʨ ʚʠʩʦʢʦʾ ʯʽʪʢʦʩʪʽ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʢʨʘʥʽ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʝʨʘʪʦʨʫ 

ʢʨʫʛʦʚʠʡ ʦʛʣʷʜ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʽʩʪʴ ʽ ʨʝʘʣʴʥʠʡ ʯʘʩ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ. ʆʧʝʨʘʪʦʨ ʧʽʜʥʽʤʘʻ ʚʘʥʪʘʞ ʫ ʧʨʠʟʥʘʯʝʥʫ ʟʦʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʢʨʘʥʦʤ ʪʘ ʤʦʞʝ ʙʘʯʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʚʽʜʩʪʘʥʴ ʢʨʘʥʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ, ʚʠʩʦʪʫ 

ʢʫʟʦʚʘ ʚʘʥʪʘʞʽʚʢʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʟ ʚʽʜʝʦ. 

ʉʠʩʪʝʤʘ ʥʘ ʤʘʰʠʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʯʘʩʪʦʪʠ (ʦʧʮʽʦʥʘʣʴʥʦ, ʫʧʨʘʚʣʽʥʥʷ ʙʽʣʴʰ ʥʘʜʽʡʥʝ), 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ PLC, ʩʠʩʪʝʤʫ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʽ ʩʠʩʪʝʤʫ 

ʚʽʜʝʦʤʦʥʽʪʦʨʠʥʛʫ. 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʩʠʩʪʝʤʠ ʟʚ'ʷʟʢʫ ʧʦʣʷʛʘʻ ʚ ʦʙʤʽʥʽ ʜʘʥʠʤʠ ʧʨʦ 

ʙʦʨʪʦʚʠʡ ʇʃʂ ʽʟ ʇʃʂ ʥʘʟʝʤʥʦʾ ʩʠʩʪʝʤʠ, ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʨʘʥ ʫ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʦ ʩʠʩʪʝʤʠ ʥʘʟʝʤʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʠʡʥʷʪʪʽ 

ʘʚʪʦʤʘʪʠʯʥʠʭ ʽʥʩʪʨʫʢʮʽʡ ʢʝʨʫʚʘʥʥʷ ʥʘʟʝʤʥʦʶ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ. 

ʂʨʽʤ ʪʦʛʦ, ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʟʚ'ʷʟʢʫ ʪʘʢʦʞ ʧʝʨʝʜʘʻʪʴʩʷ ʩʠʛʥʘʣ ʩʠʩʪʝʤʠ 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʉʠʩʪʝʤʘ ʟʚ'ʷʟʢʫ ʚ ʦʩʥʦʚʥʦʤʫ ʚʢʣʶʯʘʻ ʙʝʟʜʨʦʪʦʚʫ 

ʪʦʯʢʫ ʜʦʩʪʫʧʫ, ʘʥʪʝʥʫ, ʧʝʨʝʪʚʦʨʶʚʘʯ ʩʠʛʥʘʣʫ ʪʘ ʦʧʪʠʯʥʝ ʚʦʣʦʢʥʦ.  
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ʅʘʟʝʤʥʘ ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʫ ʚʽʜʝʦʤʦʥʽʪʦʨʠʥʛʫ, 

ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʽʜʜʘʣʝʥʫ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʢʨʘʥʽʚ ʪʦʱʦ. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ: ʥʘʟʝʤʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʩʪʘʥʮʽʷ ʤʘʻ 

ʚʽʜʧʦʚʽʜʥʫ ʨʦʙʦʯʫ ʧʣʘʪʬʦʨʤʫ ʪʘ ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʠʩʪʨʽʡ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʩʪʘʥʫ ʢʝʨʫʚʘʥʥʷ, ʽ ʦʧʝʨʘʪʦʨ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʜʠʩʪʘʥʮʽʡʥʝ ʢʝʨʫʚʘʥʥʷ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ 

ʩʠʩʪʝʤʦʶ ʚʽʜʝʦʤʦʥʽʪʦʨʠʥʛʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɿʘʩʥʦʚʘʥʘ ʥʘ ʇʃʂ ʷʢ ʷʜʨʽ ʢʝʨʫʚʘʥʥʷ, ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ 

ʙʝʟʧʽʣʦʪʥʠʤʠ ʢʨʘʥʘʤʠ ʨʝʘʣʽʟʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʢʝʨʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

3D-ʣʘʟʝʨʥʠʭ ʜʘʪʯʠʢʽʚ, ʯʘʩʪʦʪʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʘ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʚʠʷʚʣʝʥʥʷ, ʨʝʘʣʽʟʫʻ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʨʦʙʦʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʭʥʴʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʝʨʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʘʣʽʟʫʻ 

ʟʚ'ʷʟʦʢ ʽʟ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʢʝʨʫʶʪʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʝʟʜʨʦʪʦʚʦʛʦ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʈʝʘʣʽʟʦʚʘʥʦ ʧʦʚʥʽʩʪʶ 

ʘʚʪʦʤʘʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʤʦʩʪʦʚʠʤ ʢʨʘʥʦʤ, ʘ ʟʘʙʽʨ ʚʘʥʪʘʞʫ ʚʠʢʦʥʫʻʪʴʩʷ 

ʢʨʘʥʦʤ ʩʘʤʦʩʪʽʡʥʦ ʙʝʟ ʫʯʘʩʪʽ ʧʝʨʩʦʥʘʣʫ. ʂʦʣʠ ʻ ʙʘʛʘʪʦ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʙʘʛʘʪʦ ʩʢʫʧʯʝʥʴ ʚʘʥʪʘʞʽʚ, ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʚʽʜʜʘʣʝʥʠʡ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʪʘ ʻʜʠʥʠʡ ʢʦʥʪʨʦʣʴ. 
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ʈʇʅ ï ʮʝ ʟʤʽʥa ʢʽʣʴʢocʪʽ ʚʠʪʢʽʚ oʙʤoʪoʢ ʪʨaʥcʬoʨʤaʪoʨa. 

ɺʠʢoʨʠcʪʚʫʻʪʴcʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥoʨʤaʣʴʥoʛo ʨʽʚʥʷ ʚʠʭʽʜʥoʾ ʥaʧʨʫʛʠ ʫ 

cʧoʞʠʚaʯʽʚ ʝʣʝʢʪʨoʝʥʝʨʛʽʾ. ʊoʙʪo ʧʽʜ ʯac ʈʇʅ ʟʤʽʥʶʶʪʴ ʢoʝʬʽʮʽʻʥʪ 

ʪʨaʥcʬoʨʤaʮʽʾ ʝʣʝʢʪʨʠʯʥoʾ ʤaʰʠʥʠ. ʅaʣaʰʪʫʚaʥʥʷ ʤoʞʝ ʚʠʢoʥʫʚaʪʠcʴ 

ʧʽʜ ʥaʚaʥʪaʞʝʥʥʷʤ, aʙo ʥa ʟʥʝcʪʨʫʤʣʝʥoʤʫ ʪa ʟaʟʝʤʣʝʥoʤʫ 

ʪʨaʥcʬoʨʤaʪoʨʽ. Cʪʫʧʽʥʴ cʢʣaʜʥocʪʽ cʠcʪʝʤʠ ʟ ʧʝʨʝʤʠʢaʯʝʤ ʢʽʣʴʢoʨcʪʽ 

ʚʠʪʢʽʚ ʟaʣʝʞʠʪʴ ʚʽʜ ʯacʪoʪʠ, ʟ ʷʢoʶ ʥʝoʙʭʽʜʥo ʧʝʨʝʤʠʢaʪʠ oʙʤoʪʢʠ, a 

ʪaʢoʞ ʚʽʜ cʪʫʧʝʥʷ ʚaʞʣʠʚocʪʽ ʪa ʨoʟʤʽʨʫ ʪʨaʥcʬoʨʤaʪoʨa (ʨʠʩ. 1) [1]. 
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Риc. 1. Приcтрій РПН 

 

ɼaʥʠʡ ʪʠʧ ʨʝʛʫʣʶʚaʥʥʷ ʚʠʢoʨʠcʪoʚʫʻʪʴcʷ ʜʣʷ oʧʝʨaʪʠʚʥʠʭ 

ʧʝʨʝʤʠʢaʥʴ ʟ ʧocʪʽʡʥoʶ ʟʤʽʥoʶ ʥaʚaʥʪaʞʝʥʥʷ ʥa ʞʠʚʣʷʯʽʡ ʣʽʥʽʾ 

(ʥaʧʨʠʢʣaʜ, ʚʜʝʥʴ ʽ ʚʥoʯʽ ʥaʚaʥʪaʞʝʥʥʷ ʨʽʟʥʝ). ɺ ʟaʣʝʞʥocʪʽ ʚʽʜ ʪʠʧʫ ʪa 

ʧoʪʫʞʥocʪʽ cʠʣoʚoʛo ʪʨaʥcʬoʨʤaʪoʨʫ ʧʨʠcʪʨʽʡ ʈʇʅ ʤoʞʝ ʟʤʽʥʶʚaʪʠ 

ʢoʝʬʽʮʽʻʥʪ ʪʨaʥcʬoʨʤaʮʽʾ ʚʽʜ 10 ʜo 16 ʚʽʜcoʪʢʽʚ ʚ ʙʽʣʴʰʫ ʪa ʤʝʥʰʫ 

cʪoʨoʥʠ (ʧʨʠʙʣʠʟʥo 1,5% ʥa oʜʥʝ ʧoʣoʞʝʥʥʷ ʧʝʨʝʤʠʢaʯa). 

ʈʝʛʫʣʶʚaʥʥʷ ʚʠʢoʥaʥʝ ʟ ʙoʢʫ ʚʠcoʢoʾ ʥaʧʨʫʛʠ, ʪaʢ ʷʢ ʚʝʣʠʯʠʥa cʠʣʠ 

cʪʨʫʤʫ ʪaʤ ʤʝʥʰʝ ʽ, ʚʽʜʧoʚʽʜʥo, ʧʨʠcʪʨʽʡ ʈʇʅ ʚʠʛoʪoʚʠʪʠ ʧʨocʪʽʰʝ ʪa 

ʜʝʰʝʚʰʝ. ʈʝʛʫʣʶʚaʥʥʷ ʤoʞʝ ʚʠʢoʥʫʚaʪʠcʴ ʷʢ ʚ aʚʪoʤaʪʠʯʥo, ʪaʢ ʽ ʚ 

ʨʫʯʥoʤʫ ʨʝʞʠʤʽ ʽʟ oʧʝʨaʪʠʚʥoʛo ʧʫʥʢʪʫ ʢʝʨʫʚaʥʥʷ (Oʇʂ). ɼaʥʽ ʧʨʠcʪʨoʾ 

ʨʝʛʫʣʶʚaʥʥʷ ʨoʟʨoʙʣʝʥʽ ʟ 1905 ï 1920 ʨoʢʽʚ. Cʢʣaʜʥʽcʪʴ ʚʠʢoʥaʥʥʷ 

ʧʨʠcʪʨoʾʚ ʈʇʅ: ʥʝʤoʞʣʠʚʽcʪʴ ʧʨocʪoʛo ʨoʟʤʠʢaʥʥʷ ʢoʣa ʧʨʠ ʟʤʽʥʽ 

ʢʽʣʴʢocʪʽ ʚʠʪʢʽʚ, ʷʢ ʮʝ ʤoʞʥa ʙʫʣo ʙ ʟʨoʙʠʪʠ ʥa ʚʽʜʢʣʶʯʝʥoʤʫ 

ʝʣʝʢʪʨooʙʣaʜʥaʥʥʽ ʪʘ ʚʠʢoʨʠcʪaʥʥʷ ʢoʨoʪʢoʯacʥʠʭ (ʥa ʯac ʧʝʨʝʤʠʢaʥʥʷ 

cʪʫʧʝʥʷ ʥaʧʨʫʛʠ) ʟaʤʠʢaʥʴ ʯacʪʠʥʠ ʚʠʪʢʽʚ oʙʤoʪoʢ. 

ʅa cʴoʛoʜʥʽ ʚ ʨoʙoʨʪʽ ʧʨʠcʪʨoʾ ʈʇʅ ʟ aʚʪoʤaʪʠʯʥʠʤ ʧʝʨʤʠʢaʥʥʷʤ, 

ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ cʪaʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʥaʧʨʫʛʠ (ʨʠʩ. 2). 
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Риc. 2. Шaфa aвтoмaтики РПН з двигунoм перемикaння пoлoжень 

 

ɿ oʛʣʷʜʫ ʥa ʨʽʢ ʚʠʧʫcʢʫ ʽcʥʫʶʯʠʭ cʠʣoʚʠʭ ʪʨaʥcʬoʨʤaʪoʨʽʚ ʎʄʇ, ʾʭ 

ʤoʨaʣʴʥoʛo ʪa ʪʝʭʥʽʯʥoʛo cʪaʥʫ ï aʚʪoʤaʪʠʢa ʪa ʨʫʭoʤʽ ʯacʪʠʥʠ ʧʨʠʚoʜa, 

ʜʚʠʛʫʥ, cʪaʥ ʢoʨʧʫcʫ ʙaʢa ʈʇʅ ʪʨaʥcʬoʨʤaʪoʨa ʥʝ ʟaʜoʚʽʣʴʥʽ. 

ʇʝʨʝʤʠʢaʥʥʷ ʚ ʙʽʣʴʰocʪʽ ʚʠʧaʜʢʽʚ ʚʠʢoʥʫʶʪʴcʷ ʚ ʨʫʯʥoʤʫ ʨʝʞʠʤʽ, ʧʽcʣʷ 

ʢoʞʥoʛo ʧʝʨʝʤʠʢaʥʥʷ ʚʠʥʠʢaʻ ʥʝoʙʭʽʜʥʽcʪʴ ʧʨoʚoʜʠʪʠ ʚʠʤʽʨʠ oʙʤoʪoʢ 

ʧʨaʮʽʚʥʠʢaʤʠ ɽʣʝʢʪʨoʪʝʭʥʽʯʥoʾ ʣaʙoʨaʪoʨʽʾ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʥaʜʽʡʥocʪʽ 

ʢoʥʪaʢʪʫ, ʱo ʥʝcʝ ʟa coʙoʶ ʧʨocʪoʾ ʪa ʟʫʧʠʥʢʠ ʚʠʨoʙʥʠʮʪʚa. 

ɽʣʝʢʪʨooʙʣaʜʥaʥʥʷ, ʷʢʝ ʟʥaʭoʜʠʪʴcʷ ʚ ʧʽʜʟʚʽʪʽ ʎʄʇ 

ʇʈAʊ çʇɯɺʅɻɿʂè, ʚ ʧʝʨʝʚaʞʥʽʡʙʽʣʴʰocʪʽ, ʚʠʨoʙʥʠʮʪʚoʤ ʟ ʨaʜʷʥcʴʢʠʭ 

ʯacʽʚ ï ʪʝʭʥʽʯʥo ʪa ʤoʨaʣʴʥo ʟacʪaʨʽʣʝ. ɺʠʢoʨʠcʪaʥʥʷ ʤacʣoʥaʧoʚʥʝʥoʛo 

ʝʣʝʢʪʨooʙʣaʜʥaʥʥʷ ʚʝʜʝ ʟa coʙoʶ ʨʷʜ ʥʝʜoʣʽʢʽʚ ʪa ʥacʣʽʜʢʽʚ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʩʪʘʥ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʽʩʥʫʶʯʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʪʘ 

ʧʨʦʙʣʝʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ï ʩʪʘʻ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʨʠʩʪʨʽʡ ʚʘʨʪʠʡ ʫʚʘʛʠ.  

ʆʩʥʦʚʥʽ ʽʜʝʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʈʇʅ: 

ï ʪʦʯʥʽʩʪʴ ʪʘ ʥʘʷʚʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʥʘʧʨʫʛʠ ʥʘ ʚʭʦʜʽ ʪʘ ʥʘ ʚʠʭʦʜʽ, 

ʧʽʩʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ; 

ï ʜʠʩʪʘʥʮʽʡʥʠʡ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ï ʟʤʝʥʰʝʥʥʷ 

ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʣʶʜʠʥʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʧʽʜʪʨʠʤʢʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʠʭʽʜʥʦʛʾ ʥʘʧʨʫʛʠ; 

ï ʙʣʦʢʫʚʘʥʥʷ ʨʦʙʦʪʠ ʧʨʠʚʦʜʫ ʈʇʅ ʟʘ ʩʠʛʥʘʣʘʤʠ çʇʨʠʚʽʜ ʥʝ 

ʧʽʰʦʚè, çɿʘʩʪʨʷʚʘʥʥʷè, çɹʝʟʧʝʨʝʨʚʥʠʡ ʭʽʜè, çʄʠʤʦʚʽʣʴʥʠʡ ʭʽʜè, ʘ 

ʪʘʢʦʞ ʟʘ ʟʦʚʥʽʰʥʽʤ ʩʠʛʥʘʣʦʤ ʙʣʦʢʫʚʘʥʥʷ ʪʘ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʢʨʘʡʥʴʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʧʨʠʚʦʜʫ (ʙʣʦʢʫʚʘʥʥʷ ʧʝʨʝʤʠʢʘʥʴ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʙʽʢ); 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

111 

ï ʽʥʜʠʢʘʮʽʷ ʩʪʘʥʫ ʧʨʠʩʪʨʦʶ, ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʘʚʪʦʤʘʪʠʢʠ 

ʪʘ ʙʣʦʢʫʚʘʥʥʷ ï ʽʩʥʫʶʯʽ ʧʦʢʘʞʯʠʢʠ ʤʝʭʘʥʽʯʥʽ, ʢʦʥʪʨʦʣʶ ʩʧʨʘʮʶʚʘʥʥʷ 

ʬʫʥʢʮʽʡ ʈʇʅ ʥʝ ʽʩʥʫʻ; 

ï ʬʽʢʩʫʚʘʥʥʷ ʚʩʽʭ ʧʦʜʽʡ ʫ ʩʪʚʦʨʝʥʽʡ ʙʘʟʽ ʘʚʘʨʽʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʽʟʫ ʧʝʨʝʤʠʢʘʥʴ; 

ï ʦʙʤʽʥ ʜʘʥʠʤʠ ʟ ʧʨʠʩʪʨʦʻʤ ʧʦʽʩʥʫʶʯʠʤ ʧʨʦʤʠʩʣʦʚʠʤ 

ʧʨʦʪʦʢʦʣʘʤ. 
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ʧʦʙʘʯʠʪʠ ʥʘ ʨʠʩʫʥʢʫ 1. ʇʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʙʦʪʠ ʚ ʝʣʝʢʪʨʠʯʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ ʪʨʠʬʘʟʥʦʛʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʯʘʩʪʦʪʦʶ 50 ɻʮ ʥʘʧʨʫʛʦʶ  
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6-10 ʢɺ ʜʣʷ ʩʠʩʪʝʤ ʟ ʽʟʦʣʴʦʚʘʥʦʶ ʥʝʡʪʨʘʣʣʶ ʪʘ ʟʘʟʝʤʣʝʥʦʶ ʯʝʨʝʟ 

ʩʪʨʫʤʦʦʙʤʝʞʫʶʯʠʡ ʨʝʘʢʪʦʨ [1]. 

 

 
 

Рис. 1. Комірка високовольтна КРУ-2-10 з викотним елементом – 

високовольтним вимикачем в складі діючої електроустановки 

 

ɽʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʽʜʟʚʽʪʽ ʎʄʇ ʇʈɸʊ 

çʇɯɺʅɻɿʂè, ʚ ʧʝʨʝʚʘʞʥʽʡʙʽʣʴʰʦʩʪʽ, ʚʠʨʦʙʥʠʮʪʚʦʤ ʟ ʨʘʜʷʥʩʴʢʠʭ ʯʘʩʽʚ ï 

ʪʝʭʥʽʯʥʦ ʪʘ ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʝ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩʣʦʥʘʧʦʚʥʝʥʦʛʦ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʚʝʜʝ ʟʘ ʩʦʙʦʶ ʨʷʜ ʥʝʜʦʣʽʢʽʚ ʪʘ ʥʘʩʣʽʜʢʽʚ: 

1. ʇʨʦʙʣʝʤʘ ʝʢʦʣʦʛʽʾ. ʄʘʩʣʦʥʘʧʦʚʥʝʥʝ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʚ 

ʩʢʣʘʜʽ ʤʘʻ ʤʘʩʣʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʝ, ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʤʘʨʢʠ ʊ-

1500. ʎʷ ʤʘʨʢʘ ʩʽʨʯʘʥʦʢʠʩʣʦʪʥʦʾ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ ʤʘʣʦʩʽʨʯʘʥʦʾ ʥʘʬʪʠ. 

ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʤʘʩʣʷʥʠʭ ʚʠʤʠʢʘʯʽʚ ʪʘ ʽʥʰʦʾ ʚʠʩʦʢʦʚʦʣʴʪʥʦʾ 

ʘʧʘʨʘʪʫʨʠ (ʥʘʧʨʫʛʦʶ ʜʦ 500 ʢɺ) ʷʢ ʦʩʥʦʚʥʠʡ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ. ʄʘʻ ʥʠʟʴʢʝ ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ, ʟ ʥʴʦʛʦ ʚʠʜʘʣʝʥʘ ʚʦʣʦʛʘ ʪʘ 

ʜʦʤʽʰʢʠ. ʇʽʜ ʯʘʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʻ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʤʘʩʣʘ. ʇʝʨʽʦʜʠʯʥʦ ʙʝʨʫʪʴʩʷ ʟʨʘʟʢʠ ʥʘ 

ʘʥʘʣʽʟʠ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʭʽʤʽʢʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʝ ʤʘʩʣʦ ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʫʪʠʣʽʟʫʚʘʪʠ. 

2. ʇʽʩʣʷ ʨʦʟʧʘʜʫ ʉʈʉʈ ʟʘʧʯʘʩʪʠʥʠ ʜʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 

ʧʦʩʪʘʯʘʣʠʩʴ ʽʟ ʢʨʘʾʥʠ ʘʛʨʝʩʦʨʘ. ʅʘʨʘʟʽ ʧʦʩʪʘʯʘʥʥʷ ʟʫʧʠʥʠʣʦʩʴ, ʽʩʥʫʶʪʴ 

ʨʠʟʠʢʠ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʙʝʟ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ. 

3. ɺʘʛʘ ʤʘʩʣʷʥʦʛʦ ʚʠʤʠʢʘʯʘ ɺʄʇɽ-10 ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ 

1600 ɸ ʩʷʛʘʻ 220 ʢʛ. ɺ ʧʦʨʽʚʥʷʥʥʽ, ʷʢʱʦ ʚʽʟʦʢ ʚʠʤʠʢʘʯʘ ɺʄʇɽ-10 

ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʚʘʢʫʫʤʥʠʡ ʤʦʜʫʣʴ ʟʘʤʽʩʪʴ ʤʘʩʣʷʥʠʭ 

ʧʦʣʶʩʽʚ, ʪʦ ʚʘʛʘ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ 110 ʢʛ. ɺʨʘʭʦʚʫʶʯʠ ʦʙʩʣʫʛʦʚʫʶʯʠʡ 

ʯʝʨʛʦʚʠʡ ʧʝʨʩʦʥʘʣ ʥʘ ʧʽʜʩʪʘʥʮʽʷʭ (95% ʧʝʨʩʦʥʘʣʫ ʮʝ ʞʽʥʢʠ), ʘ ʪʘʢʦʞ 

ʟʤʽʱʝʥʠʡ ʮʝʥʪʨ ʪʷʞʽʥʥʷ ʚʽʟʢʘ ʤʘʩʣʷʥʦʛʦ ʚʠʤʠʢʘʯʘ, ʨʦʟʤʽʨ ʢʦʣʽʩ, ʥʘ ʷʢʠʭ 
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ʧʝʨʝʢʦʯʫʶʪʴ ʚʽʟʦʢ ï ʽʩʥʫʻ ʚʝʣʠʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʧʨʘʮʽʚʥʠʢʽʚ. 

4. ɿʘʩʪʘʨʽʣʠʡ ʪʠʧ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʘʛʘ ʢʦʤʫʪʘʮʽʡʥʦʛʦ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʨʘʣʴʥʝ ʪʘ ʪʝʭʥʽʯʥʝ ʩʪʘʨʽʥʥʷ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʚʪʨʘʪʠ ʯʘʩʫ ʥʘ ʦʧʝʨʘʪʠʚʥʽ ʧʝʨʝʤʠʢʘʥʥʷ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʷʚʢʠ ʥʘ 

ʚʚʝʜʝʥʥʷ ʚ ʨʦʙʦʪʫ, ʘʙʦ ʚʠʚʝʜʝʥʥʷ ʚ ʨʝʤʦʥʪ, ʟʘ ʚʩʽʤʘ ʧʨʘʚʠʣʘʤʠ, ʟ 

ʚʝʜʝʥʥʷʤ ʦʧʝʨʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷʤ ʚʩʽʭ ʟʘʭʦʜʽʚ ʇʊɽɽʉ, 

ʇɹɽɽʉ, ʪʘ ʜʽʶʯʠʭ ʧʦʣʦʞʝʥʴ ʥʘ ʢʦʤʙʽʥʘʪʽ, ʯʝʨʛʦʚʘ ʧʽʜʩʪʘʥʮʽʾ ʚʠʪʨʘʯʘʻ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 20-25 ʭʚʠʣʠʥ, ʘ ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʧʨʠʻʜʥʘʥʴ ʥʘ 

ʧʽʜʩʪʘʥʮʽʷʭ, ʦʙôʻʤʠ ʨʝʤʦʥʪʽʚ ʪʘ ʾʭ ʥʝʦʙʭʽʜʥʽʩʪʴ, ʮʝ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ 

ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʦʙôʻʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʅʘ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʢʦʤʧʣʝʢʪʥʠʭ ʨʦʟʧʦʜʽʣʴʯʠʭ ʧʨʠʩʪʨʦʾʚ ï ʜʦʦʩʥʘʱʝʥʥʷ 

ʢʦʤʽʨʦʢ (ʰʘʬ). ʄʦʜʝʨʥʽʟʘʮʽʷ ʨʦʟʧʦʜʽʣʴʯʠʭ ʧʨʠʩʪʨʦʾʚ ʧʦʣʷʛʘʻ ʚ ʟʘʤʽʥʽ 

ʤʘʩʣʷʥʠʭ ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʚʠʤʠʢʘʯʽʚ ʥʘ ʚʘʢʫʫʤʥʽ ʚʠʩʦʢʦʚʦʣʴʪʥʽ 

ʚʠʤʠʢʘʯʽ (ɺɺɺ-12) ʪʘ ʟʘʤʽʥʫ ʩʪʘʨʦʛʦ ʨʝʣʝʡʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ ʥʦʚʽ ʙʣʦʢʠ 

ʟʘʭʠʩʪʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ (ɹɿʋ-2-11). 

ʈʝʪʨʦʬʽʪ ï ʮʝ ʤʦʜʝʨʥʽʟʘʮʽʷ ʘʙʦ ʯʘʩʪʢʦʚʝ ʧʝʨʝʦʩʥʘʱʝʥʥʷ ʢʦʤʧʣʝʢʪʥʠʭ 

ʨʦʟʧʦʜʽʣʴʯʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʨʦʟʧʦʜʽʣʴʯʠʭ ʰʘʬ (ʂʈʇ) ʰʣʷʭʦʤ ʟʘʤʽʥʠ 

ʩʪʘʨʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚʽʜʧʨʘʮʶʚʘʣʦ ʩʚʽʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʘ 

ʩʫʯʘʩʥʝ. 

ʇʝʨhʠʤ ʢʨʦʢʦʤ ʫ ʧʨʦʮʝʩʽ ʤʦʜʝʨʥʽʟʘʮʽʾ ʻ ʟʘʤʽʥʘ ʥʘʡʙʽʣʴʰ ʟʥʦʰʝʥʦʛʦ 

ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʪʘʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ï ʤʘʩʣʷʥʦʛʦ ʚʠʤʠʢʘʯʘ. 

ɺ ʦʩʥʦʚʽ ʥʦʚʦʛʦ ʨʦʟʧʦʜʽʣʴʯʦʛʦ ʧʨʠʩʪʨʦʶ ʣʝʞʘʪʴ ʩʫʯʘʩʥʽ ʪʠʧʠ 

ʚʠʤʠʢʘʯʽʚ ï ʚʘʢʫʫʤʥʽ ʘʙʦ ʛʘʟʦʚʽ, ʧʨʫʞʠʥʥʽ ʘʙʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ. ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʤʘʩʣʷʥʠʭ ʚʠʤʠʢʘʯʽʚ, ʚʦʥʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʤʘʶʪʴ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ. ʊʘʢʦʞ ʤʦʞʣʠʚʘ ʙʽʣʴʰ 

ʧʦʚʥʘ (ʢʦʤʧʣʝʢʩʥʘ) ʤʦʜʝʨʥʽʟʘʮʽʷ ʂʈʇ: ʙʣʦʢʦʚʘ ʟʘʤʽʥʘ ʰʘʬʠ, ʷʢʘ 

ʚʢʣʶʯʘʻ ʟʘʤʽʥʫ ʢʦʯʝʥʥʷ, ʤʝʭʘʥʽʟʤʫ ʰʪʦʨʦʢ, ʧʨʠʚʦʜʫ ʟʘʟʝʤʣʶʚʘʯʘ, 

ʜʚʝʨʝʡ, ʨʝʣʝʡʥʦʾ ʰʘʬʠ ʽ ʪ.ʜ. 

ʅʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʨʦʟʧʦʜʽʣʴʯʦʛʦ ʧʨʠʩʪʨʦʶ ʘʙʦ ʱʠʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʽʡʥʦʩʪʽ ʢʦʤʫʪʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʻ 

ʧʨʦʩʪʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʟʥʦʩʫ ʚʠʤʠʢʘʯʽʚ 

ʫ ʩʪʘʨʠʭ ʨʦʟʧʦʜʽʣʴʯʠʭ ʧʨʠʩʪʨʦʷʭ. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʽʩʥʫʶʯʦʛʦ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʻ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʦʶ, ʥʽʞ ʧʨʠʜʙʘʥʥʷ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʝʢʪʥʠʭ ʪʘ 

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʜʣʷ ʡʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʢʦʤʧʝʥʩʘʮʽʷ ʚʪʨʘʪ 

ʯʝʨʝʟ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʽʜ ʯʘʩ ʟʘʤʽʥʠ. ɸ ʧʝʨʽʦʜʠʯʥʠʡ ʨʝʤʦʥʪ 

ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʤʠʢʘʯʽʚ, ʱʦ ʚʽʜʧʨʘʮʶʚʘʣʠ ʩʚʽʡ ʨʝʩʫʨʩ, ʥʝ 
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ʛʘʨʘʥʪʫʶʪʴ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ. ʇʨʠ ʮʴʦʤʫ ʽʥʰʽ 

ʝʣʝʤʝʥʪʠ ʢʦʤʽʨʢʠ ʥʝ ʟʘʚʞʜʠ ʧʦʪʨʝʙʫʶʪʴ ʦʥʦʚʣʝʥʥʷ. 

ʊʠʧʦʚʽ ʚʘʨʽʘʥʪʠ ʟʘʤʽʥʠ ʦʙʣʘʜʥʘʥʥʷ: 

1. ɿʘʤʽʥʘ ʩʪʘʨʦʛʦ ʚʠʤʠʢʘʯʘ, ʱʦ ʚʽʜʧʨʘʮʶʚʘʚ ʩʚʽʡ ʨʝʩʫʨʩ ʥʘ ʨʫʭʦʤʦʤʫ 

ʝʣʝʤʝʥʪʽ ʂʈʇ ʘʙʦ ʚ ʂʉʆ, ʥʘ ʥʦʚʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʜʘʧʪʘʮʽʡʥʦʛʦ 

ʢʦʤʧʣʝʢʪʫ ʟ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʘʙʦ ʟʘʤʽʥʦʶ ʩʠʩʪʝʤʠ ʙʣʦʢʫʚʘʥʥʷ ʪʘ 

ʘʜʘʧʪʘʮʽʻʶ ʚʪʦʨʠʥʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ ʚʠʤʠʢʘʯʘ. ʎʝʡ ʚʘʨʽʘʥʪ ʻ ʥʘʡʙʽʣʴʰ 

ʝʢʦʥʦʤʽʯʥʠʤ, ʘʣʝ ʪʨʠʚʘʣʠʤ ʪʘ ʪʨʫʜʦʤʽʩʪʢʠʤ. 

2. ɿʘʤʽʥʘ ʚʩʴʦʛʦ ʚʠʢʘʪʥʦʛʦ ʝʣʝʤʝʥʪʘ ʥʘ ʥʦʚʠʡ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʥʦʚʠʡ ʙʣʦʢ ʤʘʪʠʤʝ ʪʽ ʞ ʩʘʤʽ ʨʦʟʤʽʨʠ ʽ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʽ ʪʦʡ, ʷʢʠʡ ʚʽʥ 

ʟʘʤʽʥʶʻ. ɺʝʩʴ ʢʦʤʧʣʝʢʪ ʟʘʤʢʽʚ ʪʘʢʦʞ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʽʩʥʫʶʯʦʤʫ. ʎʝʡ 

ʚʘʨʽʘʥʪ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʠʡ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʤʘʛʘʻ ʪʨʫʜʦʚʠʪʨʘʪ. ʑʝ 

ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʚʘʨʽʘʥʪʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʨʦʛʦ ʨʦʟʩʫʚʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ʤʘʩʣʷʥʠʤ (ʤʘʣʦʤʘʩʣʷʥʠʤ) 

ʚʠʤʠʢʘʯʝʤ ʚ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʦʛʦ. 

3. ɿʘʤʽʥʘ ʥʘ ʛʦʪʦʚʠʡ ʤʦʜʫʣʴ ʧʽʜ ʥʘʟʚʦʶ çOneFitè ï ʛʦʪʦʚʠʡ ʤʦʜʫʣʴ ʟ 

ʚʠʤʠʢʘʯʝʤ, ʤʝʭʘʥʽʯʥʠʤʠ ʪʘ ʝʣʝʢʪʨʠʯʥʠʤʠ ʙʣʦʢʫʚʘʥʥʷʤʠ, ʟʘʭʠʩʥʠʤʠ 

ʰʪʦʨʢʘʤʠ ʪʘ ʩʠʩʪʝʤʦʶ ʘʜʘʧʪʘʮʽʾ ʩʪʘʥʜʘʨʪʥʠʭ ʰʪʝʧʩʝʣʴʥʠʭ ʩʠʣʦʚʠʭ 

ʢʦʥʪʘʢʪʽʚ ʜʦ ʥʘʷʚʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʜʝʪʘʣʝʡ. ʎʝ ʨʽʰʝʥʥʷ ʻ ʥʘʡʜʦʨʦʞʯʠʤ, 

ʘʣʝ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʥʘʜ ʧʦʧʝʨʝʜʥʽʤʠ: ʧʦʢʨʘʱʝʥʽ ʜʽʝʣʝʢʪʨʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʝ ʪʝʩʪʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ IEC 62271-1 ʪʘ 

ʧʽʜʚʠʱʝʥʘ ʥʘʜʽʡʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʤʦʜʫʣʷ [2]. 

ɺʠʢʘʪʥʠʡ ʝʣʝʤʝʥʪ ʷʚʣʷʻ ʩʦʙʦʶ ʟʙʽʨʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟ ʦʢʨʝʤʠʭ 

ʜʝʪʘʣʝʡ ʪʘ ʚʫʟʣʽʚ, ʩʢʨʽʧʣʝʥʠʭ ʤʽʞ ʩʦʙʦʶ ʟʚʘʨʥʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ, ʥʘ ʷʢʫ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʠʤʠʢʘʯ, ʽ ʻ ʥʝʚʽʜ'ʻʤʥʠʤ, ʝʢʩʢʣʶʟʠʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʜʣʷ ʨʦʙʦʪʠ ʚʠʤʠʢʘʯʘ. 

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʦʤʠʣʢʦʚʠʭ ʜʽʡ ʧʝʨʩʦʥʘʣʫ ʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ʨʦʟʢʦʯʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʙʣʦʢʫʚʘʥʥʷ: ʤʝʭʘʥʽʯʥʝ ʙʣʦʢʫʚʘʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʚʢʦʯʫʚʘʥʥʷ/ʚʠʢʦʯʫʚʘʥʥʷ ʚʽʟʢʘ ʧʨʠ ʚʢʣʶʯʝʥʦʤʫ ʚʠʤʠʢʘʯʽ ʪʘ 

ʤʝʭʘʥʽʯʥʝ ʙʣʦʢʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʢʣʶʯʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʤʠʢʘʯʘ. 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ; 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ,  

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

Сичов В.В., 
ʩʪʫʜʝʥʪ (ʛʨ. 133-23-1ʤ),  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʽʥʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʋ ʤʘʨʪʝʥʽʚʩʴʢʦʤʫ ʮʝʭʫ ʇɸʊ çɿʘʧʦʨʽʞʩʪʘʣʴè ʨʦʟʪʘʰʦʚʘʥʽ ʩʽʤ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʝʡ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʤʽʩʪʢʽʩʪʴ 500 ʪ ʪʘ ʦʜʠʥ ʩʪʘʣʝʧʣʘʚʠʣʴʥʠʡ ʘʛʨʝʛʘʪ ʟ 

ʜʚʦʤʘ ʚʘʥʥʘ, ʢʦʞʥʘ ʷʢʠʭ ʤʘʻ ʤʽʩʪʢʽʩʪʴ 250 ʪ. 

ʄʝʭʘʥʽʟʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʝʡ ʪʘ ʜʚʦʚʘʥʥʦʛʦ 

ʩʪʘʣʝʧʣʘʚʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʘʣʽ ʧʦʪʨʝʙʫʶʪʴ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʦʜʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʥʽʡ ʩʪʘʥʮʽʾ 

[1]. ɺʦʜʦʦʭʦʣʦʜʞʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ. 1. 

ʅʘʩʦʩʥʘ ʩʪʘʥʮʽʷ ʤʘʨʪʝʥʽʚʩʴʢʦʛʦ ʮʝʭʫ (ʨʠʩ. 2) ʩʣʫʞʠʪʴ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʝʡ ʪʘ ɼʉʇɸ ʽʟ ʟʘʜʘʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 621 ʤ3/ʛʦʜ (ʜʣʷ ʦʜʥʦʛʦ ʥʘʩʦʩʘ) ʧʨʠ ʪʠʩʢʫ 7,5 ʢʛʩ/ʩʤ2 ʚ 

ʟʘʛʘʣʴʥʠʡ ʩʢʠʜʥʠʡ ʢʦʣʝʢʪʦʨ, ʥʝʦʙʭʽʜʥʠʡ ʪʠʩʢ ʥʘ ʧʝʯʽ 5,2 ï 5,5 ʢʛʩ/ʩʤ2 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʣʦʜʞʝʥʥʷ ʢʠʩʥʝʚʠʭ ʬʫʨʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʭʽʜʥʦʾ 

ʚʦʜʠ ʷʢʠʭ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʱʦʶ 60 Áʉ, ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʢʘʯʫʚʘʥʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽʥʞʝʢʪʦʨʘʤʠ ʽʟ ʛʣʠʙʠʥʠ 12 ʤ [2-3]. 
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Рис. 1. Водоохолоджувальні елементи мартенівських печей 

 

ʇʨʠ ʽʩʥʫʶʯʦʤʫ ʧʘʨʢʫ ʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 6 ʦʜ., ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʦʶ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʨʪʝʥʽʚʩʴʢʠʭ ʧʝʯʝʡ ʟʘʚʞʜʠ ʫ 

ʨʦʙʦʪʽ ʜʚʘ ʥʘʩʦʩʥʽ ʘʛʨʝʛʘʪʠ. 

 

 
 

Рис. 2. Насосна станція мартенівського цеху 
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ʅʘʩʦʩʥʽ ʘʛʨʝʛʘʪʠ ʤʘʶʪʴ ʯʘʩʪʽ ʧʫʩʢʠ, ʢʦʞʝʥ ʜʝʥʴ ʦʜʠʥ ʥʘʩʦʩ 

ʚʠʤʠʢʘʻʪʴʩʷ, ʘ ʽʥʰʠʡ ʚʤʠʢʘʻʪʴʩʷ. ʊʘʢʦʞ ʥʘʩʦʩʥʽ ʘʛʨʝʛʘʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʧʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʙʝʟ ʢʝʨʫʚʘʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ 

ʨʷʜʫ ʥʝʜʦʣʽʢʽʚ ʟ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ ʥʘʩʦʩʥʠʭ ʘʛʨʝʛʘʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʤʦʜʝʨʥʽʟʘʮʽʶ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʪʦʪʥʽ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʩʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3 [4]. 

 

 
Рис. 3. Схема підключення перетворювача частоти 

 

ʏʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʤʘʶʪʴ ʢʽʣʴʢʘ ʧʝʨʝʚʘʛ, ʷʢʽ ʨʦʙʣʷʪʴ ʾʭ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʟʨʫʯʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʤʝʪʦʜʘʤʠ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʘʤʠ. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʪʦʪʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ 

ʻ ʾʭʥʷ ʟʜʘʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ 

ʜʚʠʛʫʥʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʧʦʢʨʘʱʠʪʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 
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ʏʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʤʦʪʦʨʘ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʽʜʝʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʴ, ʜʝ 

ʧʦʪʨʽʙʥʘ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʘʙʦ ʟʥʠʞʝʥʥʷ ʟʥʦʰʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ). ʈʝʛʫʣʶʚʘʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʦʪʦʨʘ 

ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʾ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʽʚʥʽ, ʱʦ ʟʙʽʣʴʰʫʻ ʪʦʯʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʨʦʙʦʪʠ ʧʨʦʮʝʩʫ. 

ɿʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʚʠʛʫʥʘ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʪʦʪʥʠʭ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʘʢʦʞ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʜʚʠʛʫʥʘ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʚʠʛʫʥ, ʟʥʠʟʠʪʠ ʪʝʨʪʷ ʪʘ ʟʥʦʰʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ. 
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ʦʙʢʦʪʠʰʽʚ. 

ɺʠʧʘʣʶʚʘʣʴʥʘ ʤʘʰʠʥʘ ʤʘʻ ʷʢ ʦʩʥʦʚʥʠʡ ʝʣʝʤʝʥʪ ʟʘʤʢʥʫʪʫ ʩʪʨʽʯʢʫ 

(ʢʦʥʚʝʻʨ) ʟ ʦʢʨʝʤʠʭ ʩʧʽʢʘʣʴʥʠʭ ʚʽʟʢʽʚ-ʧʘʣʝʪ. ɺʽʟʦʢ ï ʮʝ ʨʘʤʘ, ʱʦ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʨʦʣʠʢʠ ʟ ʧʦʟʜʦʚʞʥʽʤʠ ʙʘʣʢʘʤʠ, ʥʘ ʷʢʽ ʤʦʥʪʫʶʪʴʩʷ 

ʢʦʣʦʩʥʠʢʦʚʽ ʛʨʘʪʠ ʽ ʧʦʟʜʦʚʞʥʽ ʙʦʨʪʠ. 

ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʩʪʨʽʯʢʠ ʚʽʟʢʠ ʱʽʣʴʥʦ ʧʨʠʤʠʢʘʶʪʴ ʦʜʠʥ ʜʦ 

ʦʜʥʦʛʦ, ʫʪʚʦʨʶʶʯʠ ʞʦʣʦʙ ʟ ʜʥʦʤ, ʱʦ ʨʫʭʘʻʪʴʩʷ, ʫ ʚʠʛʣʷʜʽ ʢʦʣʦʩʥʠʢʦʚʠʭ 

ʛʨʘʪ, ʱʦ ʟʘʧʦʚʥʶʻʪʴʩʷ ʰʠʭʪʦʶ. ʊʝʧʣʦ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʩʧʽʢʘʥʥʷ, ʚʠʭʦʜʠʪʴ 
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ʚʽʜ ʛʦʨʽʥʥʷ ʚʫʛʣʝʮʝʚʦʛʦ ʧʘʣʠʚʘ. ʋ ʟʦʥʽ ʛʦʨʽʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʷʛʘʻ 

1400Áʉ, ʟʘ ʷʢʦʾ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʽʢʘʥʥʷ ʦʙʢʦʪʠʰʽʚ. 

ɺʥʘʩʣʽʜʦʢ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʧʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʫ ʙʘʣʢʘʭ ʚʠʥʠʢʘʻ 

ʟʥʘʯʥʠʡ ʛʨʘʜʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʚʠʩʦʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʦʛʠʥʫ ʨʘʤʠ ʚʽʟʢʘ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʪʘ ʾʾ ʢʦʨʦʙʣʝʥʥʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ.  

ɿʽ ʩʢʘʟʘʥʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʨʘʤʘ ʩʧʽʢʘʣʴʥʦʛʦ ʚʽʟʢʘ ʧʨʘʮʶʻ ʚ ʫʤʦʚʘʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʮʠʢʣʽʯʥʦ ʟʤʽʥʶʶʪʴʩʷ ʧʨʠ ʩʠʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʷʢ ʚʽʜ ʚʧʣʠʚʫ ʰʠʭʪʦʚʦʾ ʤʘʩʠ (ʦʙʢʦʪʠʰʽʚ), ʪʘʢ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʮʠʢʣʽʯʥʦʛʦ ʥʘʛʨʽʚʫ ʧʦ ʚʠʩʦʪʽ ʙʘʣʦʢ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʟ 

ʯʘʩʦʤ ʚʠʥʠʢʘʻ ʥʝʧʨʠʧʫʩʪʠʤʝ, ʟʘ ʫʤʦʚʘʤʠ ʨʦʙʦʪʠ, ʧʨʦʛʠʥʘʥʥʷ 

(ʢʦʨʦʙʣʝʥʥʷ) ʥʝʩʫʯʠʭ ʙʘʣʦʢ ʨʘʤʠ, ʘ ʽʥʦʜʽ ʡ ʨʫʡʥʫʚʘʥʥʷ ʾʾ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʝʣʠʢʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʪʨʘʪ. 

ɺʨʘʭʦʚʫʶʯʠ ʞʦʨʩʪʢʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʚʝʻʨʥʦʾ ʢʦʣʦʩʥʠʢʦʚʦʾ 

ʤʘʰʠʥʠ, ʱʦʜʦ ʩʧʽʢʘʣʴʥʠʭ ʚʽʟʢʽʚ ʧʦʪʨʽʙʥʝ ʨʝʛʣʘʤʝʥʪʥʝ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɼʣʷ ʩʚʦʻʯʘʩʥʦʾ ʟʘʤʽʥʠ ʩʧʽʢʘʣʴʥʠʭ ʚʽʟʢʽʚ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʭ 

ʟʫʧʠʥʦʢ ʦʙʣʘʜʥʘʥʥʷ [1, 2, 3], ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʧʨʦʚʘʜʠʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ 

ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʧʨʦʛʠʥʫ ʚʽʟʢʽʚ. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ: 

ï ʽʜʝʥʪʠʬʽʢʫʶʯʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʢʦʞʥʦʛʦ ʩʧʘʣʴʥʦʛʦ ʚʽʟʢʘ; 

ï ʩʝʥʩʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʙʦʨʫ ʜʝʢʽʣʴʢʦʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ; 

ï ʧʨʦʮʝʩʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʩʧʽʚʚʽʜʥʝʩʝʥʥʷ ʟʽʙʨʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʟ ʢʦʥʢʨʝʪʥʠʤ ʚʠʧʘʣʶʚʘʣʴʥʠʤ ʚʽʟʢʦʤ; 

ï ʟʘʧʘʤ'ʷʪʦʚʫʶʯʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʯʠʭ ʩʪʘʥ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʢʦʞʥʠʤ ʚʠʧʘʣʶʚʘʣʴʥʠʤ ʚʽʟʢʦʤ ʫ 

ʙʘʟʽ ʜʘʥʠʭ; 

ï ʦʮʽʥʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʥʚʝʻʨʥʦʾ 

ʢʦʣʦʩʥʠʢʦʚʦʾ ʤʘʰʠʥʠ. 

ʉʭʝʤʘʪʠʯʥʦ ʜʘʪʯʠʢʠ ʩʠʩʪʝʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.1. ʇʽʜ ʯʘʩ ʨʫʭʫ ʚʽʟʢʽʚ 

ʜʘʪʯʠʢ, ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʢʦʣʦʥʽ ʤʘʰʠʥʠ ʽʜʝʥʪʠʬʽʢʫʻ ʢʦʞʥʠʡ 

ʚʽʟʦʢ ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʴʦʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʙʘʣʢʦʶ ʪʘ ʢʦʨʧʫʩʦʤ ʚʽʟʢʘ. 

ʊʦʙʪʦ ʧʨʦʛʠʥ ʚʽʟʢʘ.  
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ɯʥʬʦʨʤʘʮʽʷ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʘ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɽʆʄ. 

ʆʩʢʽʣʴʢʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʥʝʧʦʣʘʜʦʢ 

ʩʧʽʢʘʣʴʥʠʭ ʚʽʟʢʽʚ ʧʨʦʚʦʜʷʪʴ ʫ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ, ʪʦ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ 

ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʽ ʩʧʽʢʘʣʴʥʽ ʚʽʟʢʠ ʚʠʤʘʛʘʶʪʴ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʚʝʜʝʥʥʷ ʚ ʟʫʧʠʥʢʫ, ʘ ʪʘʢʦʞ (ʚʠʟʥʘʯʘʪʠ), ʷʢʽ 

ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ 

ʚʠʚʝʜʝʥʥʷ ʚ ʟʫʧʠʥʢʫ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʤʦʞʥʘ ʧʽʜʛʦʪʫʚʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʟʤʽʥʥʽ ʜʝʪʘʣʽ.  

ʆʪʞʝ, ʯʘʩ ʥʘ ʚʠʚʝʜʝʥʥʷ ʚ ʟʫʧʠʥʢʫ ʤʦʞʝ ʙʫʪʠ ʩʢʦʨʦʯʝʥʦ, ʟʙʽʣʴʰʫʶʯʠ 

ʮʠʤ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʥʚʝʻʨʥʦʾ ʢʦʣʦʩʥʠʢʦʚʦʾ ʤʘʰʠʥʠ. 
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ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʦʟʣʠʚʘʥʥʷ ʩʪʘʣʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʫ ʨʦʤʙʽʯʥʦʩʪʽ ʚ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʛʦʪʽʚʢʠ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʈʦʤʙʽʯʥʽʩʪʴ ʢʚʘʜʨʘʪʥʦʾ 

ʟʘʛʦʪʦʚʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʭʠʣʝʥʥʷ ʾʾ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʽʜ 

ʽʜʝʘʣʴʥʦʛʦ ʢʚʘʜʨʘʪʘ. ɿʘʛʘʣʦʤ ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʨʦʤʙʽʯʥʦʩʪʽ ʻ 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦ ʢʫʪʘʭ ʪʘ ʛʨʘʥʷʭ ʟʘʛʦʪʽʚʢʠ, ʘ ʪʘʢʦʞ 

ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʜʝʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʘʩʠʤʝʪʨʠʯʥʠʡ ʪʝʧʣʦʦʙʤʽʥ. ʎʝʡ ʜʝʬʝʢʪ 

ʩʧʨʠʯʠʥʷʻ ʫʩʢʣʘʜʥʝʥʥʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʟʘʛʦʪʽʚʢʠ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʜʝʬʝʢʪʽʚ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʤʙʽʯʥʦʩʪʽ 

ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ [1]. 

ʇʦʪʦʯʥʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʦʟʣʠʚʘʥʥʷ ʟʘʛʦʪʽʚʦʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ, 

ʧʝʨʝʜʙʘʯʘʻ ʢʦʥʪʨʦʣʴ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʝʪʘʣʫ ʚ ʧʨʦʤʢʦʚʰʽ ʧʝʨʝʜ ʨʦʟʣʠʚʢʦʶ, ʨʽʚʝʥʴ ʤʝʪʘʣʫ ʚ ʢʨʠʩʪʘʣʽʟʘʪʦʨʽ, 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

123 

ʰʚʠʜʢʽʩʪʴ ʚʠʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʽʚʢʠ ʪʘ ʧʘʨʘʤʝʪʨʠ ʟʦʥʠ ʚʪʦʨʠʥʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ, ʪʠʩʢ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʦʣʦʜʞʫʶʯʦʾ ʚʦʜʠ. ʊʘʢʦʞ 

ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʣʠʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʛʦʪʦʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʨʦʤʙʽʯʥʦʩʪʽ ʧʨʦʚʦʜʠʪʴʩʷ ʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ [2].  

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʨʦʟʨʦʙʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʫ ʨʦʟʣʠʚʘʥʥʷ ʩʦʨʪʦʚʠʭ ʟʘʛʦʪʽʚʦʢ, ʱʦ ʧʝʨʝʜʙʘʯʘʪʠʤʝ 

ʨʝʘʣʽʟʘʮʽʶ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʥʘʩʪʫʧʥʠʭ ʜʽʡ: ʢʦʥʪʨʦʣʶ ʢʣʶʯʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʽʚʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʦʤʙʽʯʥʦʩʪʽ. ʊʘʢʦʞ ʟʘʚʜʷʢʠ 

ʥʘʷʚʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʣʠʚʠʤ ʙʫʜʝ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʟʘʛʦʪʽʚʦʢ. 

ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʚ ɸʉʋ ʊʇ 

ʢʦʥʚʝʨʪʦʨʥʦʛʦ ʮʝʭʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʨʦʟʣʠʚʘʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʣʠʪʠʭ ʩʦʨʪʦʚʠʭ 

ʟʘʛʦʪʽʚʦʢ. 
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ʋ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ 

ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʚʠʪʨʘʪʘʤʠ 
ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʟʘʥʠʞʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʎʝ ʚʠʢʣʠʢʘʥʦ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʫʯʥʦʾ ʧʨʘʮʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ʚʦʣʦʛʦʩʪʽ ʦʩʘʜʫ. ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʫʤʦʚʠ 
ʜʦʪʨʠʤʘʥʥʷ ʧʝʚʥʦʛʦ ʧʝʨʝʣʽʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙʤʝʞʝʥʴ, ʟʦʢʨʝʤʘ, 
ʚʦʣʦʛʽʩʪʴ ʦʩʘʜʫ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʫʥʦʨʤʦʚʘʥʠʡ ʨʽʚʝʥʴ.  
ʇʨʦʮʝʩ ʟʥʝʚʦʜʥʝʥʥʷ ʟʘʣʽʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʘʡʯʘʩʪʽʰʝ ʥʘ ʜʠʩʢʦʚʠʭ ʚʘʢʫʫʤ-ʬʽʣʴʪʨʘʭ, ʘ ʾʭʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʥʘ ʛʨʫʧʫ ʬʽʣʴʪʨʽʚ. ʊʘʢʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʣʠʚʦ 
ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ ʬʽʣʴʪʨʘ ʽ ʧʝʨʝʚʽʨʠʪʠ 
ʡʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ. ɼʣʷ ʦʧʝʨʘʪʦʨʘ, ʷʢʠʡ ʢʝʨʫʻ ʧʨʦʮʝʩʦʤ ʟʥʝʚʦʜʥʝʥʥʷ 
ʢʦʥʮʝʥʪʨʘʪʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʫ ʚʠʢʦʥʘʥʥʽ 
ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ.  
ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝ ʟʘʟʥʘʯʝʥʝ, ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʫ ʻ 
ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 
ɼʦʩʣʽʜʞʝʥʥʶ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ 

ɻʘʨʙʝʨʘ ɺ. [1], Campbell Q.P. [2], ʂʫʧʽʥʘ ɸ. ɯ. [3] ʪʘ ʽʥʰʠʭ ʚʯʝʥʠʭ, ʘʣʝ 
ʧʠʪʘʥʥʷ ʢʝʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ 
ʢʦʥʮʝʥʪʨʘʪʫ ʟʘʣʠʰʘʶʪʴʩʷ ʤʘʣʦʜʦʩʣʽʜʞʝʥʠʤʠ. 
ʇʨʦʧʦʥʫʻʤʦ ʪʨʠ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ 

ʟʥʝʚʦʜʥʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ: 
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1) ʟʘ ʤʝʪʫ ʢʝʨʫʚʘʥʥʷ ʧʨʠʡʤʘʻʤʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʡʤʘʻʤʦ 
ʦʙʤʝʞʝʥʥʷ ï ʛʨʘʥʠʯʥʽ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʘ 
ʤʘʢʩʠʤʘʣʴʥʦ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ; 

2) ʟʘ ʤʝʪʫ ʢʝʨʫʚʘʥʥʷ ʧʨʠʡʤʘʻʤʦ ʤʽʥʽʤʘʣʴʥʫ ʚʦʣʦʛʽʩʪʴ. ʇʨʠ ʮʴʦʤʫ 
ʚ ʷʢʦʩʪʽ ʦʙʤʝʞʝʥʴ ʧʨʠʡʤʘʻʤʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʮʠʢʣʫ 
ʟʥʝʚʦʜʥʝʥʥʷ; 

3) ʟʘ ʤʝʪʫ ʢʝʨʫʚʘʥʥʷ ʧʨʠʡʤʘʻʤʦ ʚʪʨʘʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 
ʧʨʦʮʝʩʫ. ʇʨʠ ʮʴʦʤʫ ʚ ʷʢʦʩʪʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠʡʤʘʻʤʦ ʦʙʩʷʛ ʧʫʣʴʧʠ ʫ 
ʚʘʥʥʽ. 
ɼʣʷ ʮʠʭ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ 

ʢʝʨʫʚʘʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʨʦʚʝʩʪʠ ʩʠʥʪʝʟ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ.  
ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ ʟʘʚʜʘʥʴ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʟʘʧʨʦʚʘʜʞʝʥʦʾ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʪʘ 
ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʪʘʢ ʷʢ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 
ʥʝ ʜʘʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʦʢʦʨʽʥʥʠʤ ʯʠʥʦʤ ʟʤʽʥʠʪʠ ʩʭʝʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʧʨʦʮʝʩʽʚ.  
ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʥʝʚʦʜʥʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ: 
ï ʟʽʙʨʘʪʠ ʡ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʦʣʦʛʠ 

ʚ ʢʦʥʮʝʥʪʨʘʪʽ ʟʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʽ ʚʠʪʨʘʪʽ ʯʘʩʫ; 
ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʦʧʠʩʫʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʟ ʢʦʥʮʝʥʪʨʘʪʫ; 
ï ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʮʝʩʫ. 
 

Перелік використаних джерел 
1. ɻʘʨʙʝʨ ɺ. ɿʥʝʚʦʜʥʝʥʥʷ ʟʘʣʽʟʦʨʫʜʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʪʘ ʩʫʯʘʩʥʽ 

ʩʫʰʠʣʴʥʽ ʧʨʦʮʝʩʠ / ɺ. ɻʘʨʙʝʨ, ɺ. ɯ. ɻʦʣʦʚʘʥʴ, ʃ. ɺ. ʉʢʣʷʨ // ɺʽʩʥʠʢ 
ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ : ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ. ʂʨʠʚʠʡ ʈʽʛ, 
2023. ɺʠʧ. 56. ʉ. 162ï168. URL: http://ds.knu.edu.ua/jspui/handle/ 
123456789/5247  

2. Campbell Q.P. Coal Moisture Variations in Response to Rainfall Event 
in Mines and Coal-Fired Power Plant StockpilesïPart 1: Runoff, Infiltration, 
and Drainage/ Minerals, 2021. V. 11, 1365. DOI:10.3390/min11121365 
3.ʂʫʧʽʥ ɸ. ɯ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʧʨʦʮʝʩʽʚ ʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʂʠʾʚ : ʂʦʨʥʽʡʯʫʢ, 2008. 202 ʩ. ISBN 
966-7599-56-0. 
4. ʃʘʧʰʠʥ, ɭ. ʉ.; ʐʝʚʯʝʥʢʦ, ʆ. ɯ. ɸʥʘʣʽʟ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʟʥʝʚʦʜʥʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʢʨʫʧʥʽʩʪʶ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠ 
ʪʦʥʢʦʤʫ ʽ ʥʘʜʪʦʥʢʦʤʫ ʚʽʙʨʘʮʽʡʥʦʤʫ ʛʨʦʭʦʯʝʥʥʽ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʘ 
ʧʨʠʢʣʘʜʥʽ ʧʨʦʙʣʝʤʠ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ, 2022. ɺʠʧ. 36 ʉ. 507-521. URL: 
http://jnas.nbuv.gov.ua/uk/article/UJRN-0001393494  

 



International scientific conference 

126 

DOI https://doi.org/10.30525/978-9934-26-506-8-158 

 

AUTOMATIC CONTROL OF ELECTRIC TRANSPORT  

IN UNDERGROUND MINING OF MINERALS ACCORDING  

TO THE CRITERION OF MINIMUM SPECIFIC ENERGY 

CONSUMPTION 

 

ɸɺʊʆʄɸʊʀʏʅɽ ʂɽʈʋɺɸʅʅʗ ɽʃɽʂʊʈʆɺʆɿʅʀʄ 

ʊʈɸʅʉʇʆʈʊʆʄ ʇʈʀ ʇɯɼɿɽʄʅʆʄʋ ɺʀɼʆɹʋʊʂʋ ʂʆʈʀʉʅʀʍ 

ʂʆʇɸʃʀʅ ɿɸ ʂʈʀʊɽʈɯɭʄ ʄɯʅɯʄɸʃʔʅʀʍ 
ʇʀʊʆʄʀʍ ɽʅɽʈɻʆɺʀʊʈɸʊ  

 

Yatsiuk D.S.,  
PhD student, Dnipro University  

of Technology,  

Dnipro, Ukraine 

Яцюк Д.С.,  
ʘʩʧʽʨʘʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè,  
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Актуальність. ɿ ʦʙʨʘʥʥʷʤ ʋʢʨʘʾʥʠ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʚʝʢʪʦʨʫ ʨʦʟʚʠʪʢʫ 

ʚʽʜʙʫʣʦʩʷ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʾʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ [1]. ɿʛʽʜʥʦ ʟ ʥʝʶ, ʜʦ 

2050 ʨʦʢʫ ʚʽʜʙʫʜʝʪʴʩʷ ʧʝʨʝʭʽʜ ʜʦ ʟʝʣʝʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʟ ʤʝʪʦʶ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʢʣʽʤʘʪʠʯʥʦʾ ʥʝʡʪʨʘʣʴʥʦʩʪʽ. ʆʜʥʘʢ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʧʨʠ ʛʝʥʝʨʫʚʘʥʥʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʙʫʜʝ ʟʨʦʙʣʝʥʠʡ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ ʘʪʦʤʥʽ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʟ ʤʘʩʦʚʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ storage-ʩʠʩʪʝʤ ʪʘ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʾʾ ʟʙʝʨʽʛʘʥʥʷ ʡ ʨʦʟʧʦʜʽʣʫ, ʧʦʚʥʽʩʪʶ 

ʟʘʚʜʘʥʥʷ ʙʘʣʘʥʩʫʚʘʥʥʷ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ ʢʨʘʾʥʠ ʙʝʟ ʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚʠʨʽʰʝʥʝ ʥʝ ʙʫʜʝ. ɯ ʮʝ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ 

ʩʪʨʘʪʝʛʽʾ. ʂʨʽʤ ʪʦʛʦ, ʧʝʚʥʽ ʤʘʨʢʠ ʚʫʛʽʣʣʷ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʜʣʷ 

ʭʽʤʽʯʥʠʭ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʦʞ ʘʙʩʦʣʶʪʥʘ ʧʦʚʥʘ ʚʽʜʤʦʚʘ ʚʽʜ 

ʰʘʭʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʦʤʫ ʻ 

ʘʢʪʠʚʥʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʣʘʚ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ [2]. 

Постановка завдання. ɽʣʝʢʪʨʦʚʦʟʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʦʜʥʠʤ ʟʽ ʩʧʦʩʦʙʽʚ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʘ ʫʤʦʚʠ ʾʭ ʧʽʜʟʝʤʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʥʘ 

ʰʘʭʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʟʦʢʨʝʤʘ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʫ 

ʤʝʞʘʭ ʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ [3]. ɿ ʦʛʣʷʜʦʤ ʥʘ ʢʽʣʴʢʽʩʪʴ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ, ʱʦ 

ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʟʘ ʜʦʙʫ, ʮʝ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʝʥʝʨʛʦʻʤʥʠʭ ʦʙ'ʻʢʪʽʚ ʥʘ 

ʰʘʭʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʅʦʚʽ ʝʣʝʢʪʨʦʚʦʟʠ ʫʢʦʤʧʣʝʢʪʦʚʘʥʽ ʩʫʯʘʩʥʠʤ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʝʣʝʢʪʨʦʚʦʟʫ 

ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ ʚ ʰʠʨʦʢʦʤʫ 
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ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ [4]. ʎʝ ʜʦʟʚʦʣʷʻ ʤʘʰʠʥʽʩʪʫ ʟʘʜʘʚʘʪʠ ʙʫʜʴ ʷʢʫ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʘʣʝ ʪʘʢʠʤ ʯʠʥʦʤ, ʚ ʢʝʨʫʚʘʥʥʽ ʝʣʝʢʪʨʦʚʦʟʦʤ, ʥʝ 

ʟʘʚʘʞʘʶʯʠ ʥʘ ʚʩʪʘʥʦʚʣʝʥʝ ʩʫʯʘʩʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʦʨʘʣʴʥʦ ʟʘʩʪʘʨʽʣʽ ʤʝʪʦʜʠ ʢʝʨʫʚʘʥʥʷ, ʢʦʣʠ ʨʝʞʠʤ ʡʦʛʦ ʨʦʙʦʪʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ. ɿ ʦʛʣʷʜʦʤ ʥʘ ʮʝ, ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʽʜʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʚʽʜ 

ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʚʦʟʫ ʟ ʤʝʪʦʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʦʤ ʟ ʤʽʥʽʤʽʟʘʮʽʻʶ 

ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. 

Інструмент дослідження. ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ 

ʧʽʜʟʝʤʥʦʛʦ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [5] ʨʝʘʣʽʟʦʚʘʥʦ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ 

ʧʽʜʟʝʤʥʦʛʦ ʝʣʝʢʪʨʦʚʦʟʫ ʪʘ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʨʝʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʢʪʨʦʚʦʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʣʘʩʪʽʚ ʥʘ ʰʘʭʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

Результати досліджень. ʉʫʢʫʧʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʥʘ ʦʩʥʦʚʽ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʝʣʝʢʪʨʦʚʦʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦʟʚʦʣʠʣʠ 

ʚʠʜʽʣʠʪʠ ʜʚʘ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʠ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʠʪʦʤʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʫʛʽʣʣʷ, ï ʢʽʣʴʢʽʩʪʴ ʚʘʛʦʥʝʪʦʢ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʢʦʣʽʩ ʚʘʛʦʥʝʪʦʢ ʟ ʨʝʡʢʘʤʠ. ʇʝʨʰʠʡ ʬʘʢʪʦʨ ʻ 

ʨʝʛʫʣʴʦʚʘʥʠʡ, ʪʘ ʤʦʞʝ ʙʫʪʠ ʦʜʥʽʻʶ ʟ ʢʝʨʫʶʯʠʭ ʜʽʡ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʧʨʦʮʝʩʦʤ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʘ ʚʩʽʤʘ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʣʘʥʮʶʛʘʤʠ ʥʘ ʰʘʭʪʽ (ʪʘʢ ʟʚʘʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ñʚʝʨʭʥʴʦʛʦò ʨʽʚʥʷ, ʷʢ 

ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʥʘ ʰʘʭʪʽ). 

ɼʨʫʛʠʡ ʬʘʢʪʦʨ ʻ ʚʠʧʘʜʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ, ʷʢʘ ʬʘʢʪʠʯʥʦ ʻ ʟʙʫʨʶʶʯʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʚʦʟʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʨʠʡʥʷʪʠʭ 

ʛʽʨʥʠʯʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʚʦʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʽʩʥʫʻ 

ʦʧʪʠʤʘʣʴʥʘ ʤʘʩʘ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʩʢʣʘʜʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ 

ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʫ ʬʫʥʢʮʽʾ ʢʽʣʴʢʦʩʪʽ ʚʘʛʦʥʝʪʦʢ 

ʫ ʩʢʣʘʜʽ ʧʦʪʷʛʫ, ʧʨʠ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʡʦʛʦ ʰʚʠʜʢʦʩʪʽ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʴ ʥʘ ʤʘʩʫ ʧʦʾʟʜʘ ʟʘ ʫʤʦʚʘʤʠ ʡʦʛʦ ʨʦʟʛʦʥʫ ʟ ʤʽʩʮʷ 

ʪʘ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʫʭʫ ʥʘ ʫʭʠʣʽ, ʤʘʻ ʧʘʨʘʙʦʣʽʯʥʠʡ ʚʠʛʣʷʜ ʟ ʥʘʷʚʥʽʩʪʶ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʦʧʪʠʤʫʤʫ. ʎʝʡ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʨʽʟʥʠʭ ʩʧʦʣʫʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʚʦʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʘ ʧʨʠ 

ʨʽʟʥʠʭ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ, ʘʣʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʱʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʦʧʪʠʤʫʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʮʽʣʴʥʦ ʜʣʷ ʨʽʟʥʠʭ ʩʧʦʣʫʯʝʥʴ 

ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʟʥʘʯʠʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʠʪʦʤʠʭ 

ʝʥʝʨʛʦʚʠʪʨʘʪ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʘʛʦʥʝʪʦʢ, ʱʦʙ ʥʘ ʾʭ ʦʩʥʦʚʽ ʥʘʜʘʣʽ ʨʝʘʣʽʟʫʚʘʪʠ 

ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʚ ʚʘʛʦʥʝʪʢʠ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʧʘʣʠʥ. 
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ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ 

ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʧʘʣʠʥ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʚʦʟʫ ʪʘʢʦʞ ʤʘʻ ʧʘʨʘʙʦʣʽʯʥʠʡ ʚʠʛʣʷʜ ʟ ʤʽʥʽʤʘʣʴʥʠʤ 

ʦʧʪʠʤʫʤʦʤ, ʷʢʠʡ ʟʤʽʱʫʻʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʟʯʝʧʣʝʥʥʷ ʢʦʣʽʩ ʟ 

ʨʝʡʢʦʶ ʪʘ ʥʘʭʠʣʫ ʛʦʨʠʟʦʥʪʫ ʧʣʘʩʪʘ. ʆʩʢʽʣʴʢʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʟʯʝʧʣʝʥʥʷ ʥʘʧʨʷʤʫ ʻ ʟʘʥʘʜʪʦ ʜʦʨʦʛʦʶ ʪʘ ʩʢʣʘʜʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʪʘ 

ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʪʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʟʥʘʭʦʜʞʝʥʥʷ ʚ 

ʤʽʥʽʤʘʣʴʥʦʤʫ ʦʧʪʠʤʫʤʽ ʩʪʦʩʦʚʥʦ ʚʠʱʝ ʟʘʟʥʘʯʝʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʝʧʨʷʤʠʤ 

ʰʣʷʭʦʤ ʯʝʨʝʟ ʬʽʢʩʫʚʘʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʣʽʥʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ 

ʢʦʣʽʩ ʝʣʝʢʪʨʦʚʦʟʫ ʪʘ ʢʫʪʦʚʦʶ. 

Висновки. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʝʣʝʢʪʨʦʚʦʟʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚʽʜ 

ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʡʦʛʦ ʨʦʙʦʪʠ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʨʝʞʠʤʠ ʮʴʦʛʦ ʦʙ'ʻʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʚʘʛʦʶ ʧʦʪʷʛʘ, ʡ, ʚʽʜʧʦʚʽʜʥʦ, ʢʽʣʴʢʽʩʪʶ ʚʘʛʦʥʝʪʦʢ ʪʘ ʰʚʠʜʢʽʩʪʶ ʡʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ. ʂʝʨʫʶʯʽ ʚʧʣʠʚʠ ʧʨʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʢʝʨʫʚʘʥʥʽ ʧʨʦʮʝʩʦʤ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʘʣʴʥʠʭ ʧʠʪʦʤʠʭ 

ʝʥʝʨʛʦʚʠʪʨʘʪ ʤʘʶʪʴ ʬʦʨʤʫʚʘʪʠʩʷ ʚ ʬʫʥʢʮʽʾ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʚʦʟʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʟ ʽʥʰʦʾ ï ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ ʧʣʘʩʪʘ. 
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ʚʠʩʪʫʧʘʶʪʴ ʢʘʪʘʣʽʟʘʪʦʨʘʤʠ ʧʦʪʝʥʮʽʡʥʠʭ ʘʚʘʨʽʡ ʪʘ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 
ʚʠʨʦʙʥʠʮʪʚʘ. 
ʄʝʪʘʣʫʨʛʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ɿʘʧʦʨʽʞʞʷ ï ʮʝ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ 

ʩʝʢʪʦʨʽʚ, ʱʦ ʬʦʨʤʫʻ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʝʛʽʦʥʫ, ʟʘʙʝʟʧʝʯʫʻ ʟʘʡʥʷʪʽʩʪʴ 
ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʪʘ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ɺɺʇ ʋʢʨʘʾʥʠ. ɹʫʜʴ-
ʷʢʽ ʟʘʛʨʦʟʠ ʤʘʶʪʴ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʚʧʣʠʚ ʥʘ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, 
ʨʝʛʽʦʥʫ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʘʢʽ ʟʘʛʨʦʟʠ ʟʜʘʪʥʽ ʧʦʨʫʰʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ 
ʧʽʜʧʨʠʻʤʩʪʚ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʥ, 
ʨʽʚʝʥʴ ʜʦʭʦʜʽʚ ʥʘʩʝʣʝʥʥʷ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʠʡ ʢʣʽʤʘʪ. 
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ɹʫʜʴ-ʷʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʦʞʝ ʟʘʟʥʘʪʠ ʚʧʣʠʚʫ, ʷʢ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ 
ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ, ʱʦ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭʥʶ ʜʽʷʣʴʥʽʩʪʴ 
ʪʘ ʙʝʟʧʝʢʫ ʧʨʘʮʽʚʥʠʢʽʚ. ʑʦʜʦ ʪʝʭʥʦʛʝʥʥʠʭ ʟʘʛʨʦʟ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 
ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʪʦ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʞʝʞʽ ʪʘ ʚʠʙʫʭʠ, ʚʠʢʠʜʠ 
ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʽʥʰʽ. 
ɺʠʛʦʪʦʚʣʝʥʥʷ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ï ʮʝ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, 

ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʽ ʚʝʣʠʢʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ 
ʧʣʘʚʣʝʥʥʷ ʤʝʪʘʣʽʚ, ʦʙʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʪʘ ʧʦʜʘʣʴʰʠʭ ʚʠʨʦʙʥʠʯʠʭ 
ʦʧʝʨʘʮʽʡ. ɹʫʜʴ-ʷʢʽ ʧʝʨʝʙʦʾ ʚ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʽ, ʥʘʚʽʪʴ ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ, 
ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʤʫʰʝʥʠʭ ʟʫʧʠʥʦʢ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʥʠʞʫʻ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʣʦʤʢʠ, ʩʪʘʻ ʧʨʠʯʠʥʦʶ ʥʝ ʪʽʣʴʢʠ 
ʪʠʤʯʘʩʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʚʪʨʘʪ, ʘʣʝ ʡ ʧʽʜʚʠʱʝʥʦʛʦ ʟʥʦʰʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. 
ɺʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʟʘʩʪʘʨʽʣʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ 
ʙʝʟʧʝʢʦʚʠʭ ʩʠʩʪʝʤ ʟʙʽʣʴʰʫʶʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ, ʪʘʢʠʭ ʷʢ 
ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʚʠʙʫʭʠ ʘʙʦ ʘʚʘʨʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 
ʊʝʭʥʦʛʝʥʥʽ ʘʚʘʨʽʾ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʤʘʩʰʪʘʙʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 
ʢʘʪʘʩʪʨʦʬ, ʱʦ ʟʘʛʨʦʞʫʶʪʴ ʟʜʦʨʦʚ'ʶ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʥʘʩʝʣʝʥʥʷ, 
ʟʘʙʨʫʜʥʶʶʪʴ ʚʦʜʦʡʤʠ, ˇʨʫʥʪʠ ʪʘ ʧʦʚʽʪʨʷ. 
ɸʚʘʨʽʾ, ʧʦʞʝʞʽ, ʚʠʙʫʭʠ ʘʙʦ ʨʘʧʪʦʚʽ ʟʫʧʠʥʢʠ ʦʙʣʘʜʥʘʥʥʷ, ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʚʘʞʢʽ ʤʝʪʘʣʠ, ʦʪʨʫʡʥʽ 
ʛʘʟʠ ʪʘ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʂʦʥʪʘʢʪ 
ʟ ʮʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʛʦʩʪʨʽ ʦʪʨʫʻʥʥʷ, ʨʝʩʧʽʨʘʪʦʨʥʽ 
ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʜʨʘʟʥʝʥʥʷ ʰʢʽʨʠ ʪʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ 
ʩʝʨʡʦʟʥʽ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘʢʽ ʷʢ ʙʨʦʥʭʽʪ, ʘʩʪʤʘ ʘʙʦ ʥʘʚʽʪʴ 
ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʇʨʘʮʽʚʥʠʢʠ ʤʦʞʫʪʴ ʟʘʟʥʘʪʠ ʩʝʨʡʦʟʥʠʭ 
ʬʽʟʠʯʥʠʭ ʪʨʘʚʤ, ʪʘʢʠʭ ʷʢ ʦʧʽʢʠ, ʧʝʨʝʣʦʤʠ, ʧʦʨʘʥʝʥʥʷ ʚʽʜ ʫʣʘʤʢʽʚ ʯʠ 
ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ. ɺ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʨʠʟʠʢ ʪʘʢʠʭ 
ʪʨʘʚʤ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʤʦʞʣʠʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
ʇʦʩʪʽʡʥʠʡ ʨʠʟʠʢ ʘʚʘʨʽʡ ʽ ʨʦʙʦʪʘ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʪʨʝʩʫ ʩʝʨʝʜ ʧʨʘʮʽʚʥʠʢʽʚ. ɺʽʡʩʴʢʦʚʽ ʜʽʾ 
ʣʠʰʝ ʧʽʜʩʠʣʶʶʪʴ ʮʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʨʠʚʘʣʠʭ 
ʧʩʠʭʦʝʤʦʮʽʡʥʠʭ ʨʦʟʣʘʜʽʚ, ʟʦʢʨʝʤʘ ʪʨʠʚʦʞʥʦʩʪʽ, ʜʝʧʨʝʩʽʾ ʪʘ 
ʧʦʩʪʪʨʘʚʤʘʪʠʯʥʦʛʦ ʩʪʨʝʩʦʚʦʛʦ ʨʦʟʣʘʜʫ (ʇʊʉʈ). 
ʊʝʭʥʦʛʝʥʥʽ ʟʘʛʨʦʟʠ, ʷʢʽ ʧʦʩʠʣʶʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, 

ʩʪʚʦʨʶʶʪʴ ʩʝʨʡʦʟʥʽ ʨʠʟʠʢʠ ʜʣʷ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʛʘʣʫʟʽ, ʦʩʦʙʣʠʚʦ ʜʣʷ 
ʧʽʜʧʨʠʻʤʩʪʚ ɿʘʧʦʨʽʞʞʷ ʪʘ ʡʦʛʦ ʦʙʣʘʩʪʽ. ʎʽ ʟʘʛʨʦʟʠ ʤʘʶʪʴ ʙʘʛʘʪʦʛʨʘʥʥʠʡ 
ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʢʫ, ʩʦʮʽʘʣʴʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʨʝʛʽʦʥʫ 
ʪʘ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʌʽʟʠʯʥʽ ʪʨʘʚʤʠ, ʪʦʢʩʠʯʥʽ ʚʧʣʠʚʠ, ʧʽʜʚʠʱʝʥʠʡ 
ʨʽʚʝʥʴ ʩʪʨʝʩʫ ʪʘ ʽʥʰʽ ʟʘʛʨʦʟʠ ʩʪʘʚʣʷʪʴ ʧʽʜ ʟʘʛʨʦʟʫ ʥʝ ʣʠʰʝ ʩʪʘʙʽʣʴʥʫ 
ʨʦʙʦʪʫ ʧʽʜʧʨʠʻʤʩʪʚ, ʘʣʝ ʡ ʙʝʟʧʝʢʫ ʪʘ ʜʦʙʨʦʙʫʪ ʧʝʨʩʦʥʘʣʫ. 
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ʧʠʣʦʚʦʤʫ ʘʝʨʦʟʦʣʽ. ʉʝʨʝʜʥʴʦʟʤʽʥʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʠʣʫ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʤʘʰʠʥʽʩʪʘ ʢʦʤʙʘʡʥʘ ʚ ʦʯʠʩʥʠʭ ʪʘ ʧʽʜʛʦʪʦʚʯʠʭ ʟʘʙʦʷʭ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

30é40 ʜʦ 150é240 ʤʛ/ʤ3, ʘ ʧʨʠ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʟʘʩʦʙʽʚ 

ʛʽʜʨʦʦʙʝʟʧʠʣʶʚʘʥʥʷ ï ʧʝʨʝʚʠʱʫʻ ʪʝʭʥʽʯʥʦ ʜʦʩʷʞʥʠʡ ʨʽʚʝʥʴ. 

ʅʝʛʘʪʠʚʥʘ ʟʤʽʥʘ ʧʠʣʦʚʦʾ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ 

ʨʠʟʠʢʫ ʪʘ ʧʝʨʝʜʯʘʩʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʠʣʦʚʦʾ 

ʝʪʽʦʣʦʛʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ. ʅʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʘʝʨʦʟʦʣʽʚ ʧʝʨʝʚʘʞʥʦ 

ʬʽʙʨʦʛʝʥʥʦʾ ʜʽʾ, ʥʘʣʽʯʫʻʪʴʩʷ ʫ ʚʫʛʣʝʜʦʙʫʚʥʽʡ ʛʘʣʫʟʽ. 

ʇʨʦʬʝʩʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʧʣʠʚʦʤ ʥʘ ʣʶʜʠʥʫ 

ʧʨʦʤʠʩʣʦʚʠʭ ʘʝʨʦʟʦʣʽʚ, ʟʦʢʨʝʤʘ ʚʫʛʽʣʴʥʦʛʦ ʧʠʣʫ, ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ, ʧʦʩʽʜʘʶʯʠ ʪʨʝʪʻ ʤʽʩʮʝ ʚ ʟʘʛʘʣʴʥʦʤʫ ʩʧʠʩʢʫ ʧʽʩʣʷ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʚʧʣʠʚʦʤ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʟ ʬʽʟʠʯʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ ʧʝʨʝʥʘʧʨʫʛʦʶ. ʅʘ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪʘʭ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʧʠʣʦʚʦʾ ʝʪʽʦʣʦʛʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ. ʅʘʡʯʘʩʪʽʰʝ 

ʩʠʣʽʢʦʟʠ, ʘʥʪʨʘʢʦʟʠ ʪʘ ʧʠʣʦʚʽ ʙʨʦʥʭʽʪʠ ʬʽʢʩʫʶʪʴʩʷ ʩʝʨʝʜ ʤʘʰʠʥʽʩʪʽʚ 

ʢʦʤʙʘʡʥʽʚ, ʛʽʨʥʠʢʽʚ ʧʽʜʟʝʤʥʠʭ, ʧʨʦʭʽʜʥʠʢʽʚ, ʛʽʨʥʠʢʽʚ ʦʯʠʩʥʦʛʦ ʟʘʙʦʶ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ ʟ ʧʠʣʦʤ ʥʝ ʚʨʘʭʦʚʫʶʪʴ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥʥʦʛʦ ʪʘ ʜʠʩʧʝʨʩʥʦʛʦ ʩʢʣʘʜʫ ʧʠʣʦʚʦʛʦ ʘʝʨʦʟʦʣʶ, 

ʨʷʜ ʛʽʨʥʠʯʦʪʝʭʥʽʯʥʠʭ ʪʘ ʛʽʨʥʠʯʦʛʝʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʾʭ ʜʠʥʘʤʽʢʫ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠʧʠʣʦʚʠʭ 

ʟʘʭʦʜʽʚ. ɯʩʥʫʶʯʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʠʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʨʛʘʥʠ 

ʜʠʭʘʥʥʷ ʥʝ ʚʨʘʭʦʚʫʻ ʬʘʢʪʠʯʥʠʡ ʚʤʽʩʪ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ 

ʣʶʜʠʥʠ ʯʘʩʪʠʥʦʢ ʨʝʩʧʽʨʘʙʝʣʴʥʦʾ ʬʨʘʢʮʽʾ ʫ ʧʦʚʽʪʨʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʚʠʱʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʩʪʘʞʫ ʨʦʙʦʪʠ ʪʘ 

ʥʝʩʚʦʻʯʘʩʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. 

ʇʨʦʚʝʜʝʥʥʷ ʚʠʨʦʙʦʢ ʢʦʤʙʘʡʥʦʚʠʤ ʩʧʦʩʦʙʦʤ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʦʶ ʟʘʧʠʣʝʥʽʩʪʶ ʧʦʚʽʪʨʷ ʫ ʧʨʠʚʠʙʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʤʦʞʣʠʚʽʩʪʶ 

ʛʘʟʦʚʠʜʽʣʝʥʥʷ. 

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʧʠʣʦʚʠʜʽʣʝʥʥʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʚʠʨʦʙʦʢ 

ʢʦʤʙʘʡʥʘʤʠ ʻ: 

ï ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʧʦʨʦʜʠ ʪʘ ʚʫʛʽʣʣʷ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ; 

ï ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʽʨʥʠʯʦʾ ʤʘʩʠ; 

ï ʚʪʦʨʠʥʥʝ ʟʘʚʠʭʨʝʥʥʷ ʦʩʽʣʦʛʦ ʧʠʣʫ. 

ʇʦʜʘʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʢʦʤʙʘʡʥʦʚʦʛʦ ʩʧʦʩʦʙʫ ʧʨʦʚʝʜʝʥʥʷ ʚʠʨʦʙʦʢ 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʦʨʦʪʴʙʠ ʟ ʧʠʣʦʤ. ɿʘʧʠʣʝʥʽʩʪʴ 

ʧʦʚʽʪʨʷ ʚ ʧʨʦʭʽʜʥʠʮʴʢʦʤʫ ʟʘʙʦʾ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʧʨʠʧʠʥʝʥʥʷ ʧʠʣʫ ʜʦʩʷʛʘʻ 2000é3000 ʤʛ/ʤ3 ʽ ʙʽʣʴʰʝ, ʱʦ ʥʝʧʨʠʧʫʩʪʠʤʦ 

ʜʣʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʥʩʠʚʥʝ ʧʠʣʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʚʫʛʽʣʣʷ ʟʥʘʯʥʦ 
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ʧʽʜʚʠʱʫʻ ʥʝʙʝʟʧʝʢʫ ʚʝʜʝʥʥʷ ʨʦʙʽʪ ʚ ʫʤʦʚʘʭ ʰʘʭʪ, ʥʝʙʝʟʧʝʯʥʠʭ ʧʦ ʧʠʣʫ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʠʣʦʫʪʚʦʨʝʥʥʷ ʪʘ ʟʘʧʠʣʝʥʽʩʪʴ ʧʦʚʽʪʨʷ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʥʘʩʪʫʧʥʠʭ ʬʘʢʪʦʨʽʚ: ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʫʛʽʣʣʷ ʪʘ ʧʦʨʽʜ, 

ʩʧʦʩʦʙʫ ʨʫʡʥʫʚʘʥʥʷ ʟʘʙʦʶ, ʰʚʠʜʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʠʨʦʙʣʝʥʥʷ, ʩʧʦʩʦʙʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʘʩʦʙʽʚ ʜʦʩʪʘʚʢʠ ʟʨʫʡʥʦʚʘʥʦʾ ʛʽʨʥʠʯʦʾ ʤʘʩʠ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʚʽʪʨʶʚʘʥʥʷ 

ʟʘʙʦʶ ʪʘ ʟʘʩʦʙʽʚ ʧʠʣʦʧʨʠʜʫʰʝʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʟ ʧʠʣʦʤ ʻ ʧʨʦʚʽʪʨʶʚʘʥʥʷ. 

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʝ ʧʨʦʚʽʪʨʶʚʘʥʥʷ ʟʘʙʦʶ ʟʥʘʯʥʦ ʟʥʠʞʫʻ 

ʟʘʧʠʣʝʥʽʩʪʴ ʧʦʚʽʪʨʷ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. 

ʇʨʦʚʽʪʨʶʚʘʥʥʷ ʪʫʧʠʢʦʚʠʭ ʚʠʨʦʙʦʢ ʧʨʠ ʢʦʤʙʘʡʥʦʚʦʤʫ ʾʭ ʧʨʦʚʝʜʝʥʥʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʪʠʤ, ʱʦ ʧʽʜʚʝʜʝʥʥʷ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ ʜʦ 

ʟʘʙʦʶ ʪʘ ʚʽʜʚʝʜʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʟʘ ʦʜʥʽʻʶ ʽ ʪʽʻʶ 

ʞ ʚʠʨʦʙʢʦʶ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʩʧʦʩʦʙʠ ʚʝʥʪʠʣʷʮʽʾ 

ʪʫʧʠʢʦʚʠʭ ʚʠʨʦʙʦʢ: ʥʘʛʥʽʪʘʣʴʥʠʡ, ʚʩʤʦʢʪʫʶʯʠʡ, ʢʦʤʙʽʥʦʚʘʥʠʡ. 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʘ ʥʘʛʥʽʪʘʣʴʥʘ ʩʭʝʤʘ ʧʨʦʚʽʪʨʶʚʘʥʥʷ 

ʪʫʧʠʢʦʚʠʭ ʚʠʨʦʙʦʢ. 

ʇʨʦʚʽʪʨʶʚʘʥʥʷ ʪʫʧʠʢʦʚʠʭ ʚʠʨʦʙʦʢ ʧʨʠ ʢʦʤʙʘʡʥʦʚʦʤʫ ʾʭ ʧʨʦʚʝʜʝʥʥʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʪʠʤ, ʱʦ ʧʽʜʚʝʜʝʥʥʷ ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ ʜʦ 

ʟʘʙʦʶ ʪʘ ʚʽʜʚʝʜʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʟʘ ʦʜʥʽʻʶ ʽ ʪʽʻʶ 

ʞ ʚʠʨʦʙʢʦʶ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʩʧʦʩʦʙʠ ʚʝʥʪʠʣʷʮʽʾ 

ʪʫʧʠʢʦʚʠʭ ʚʠʨʦʙʦʢ: ʥʘʛʥʽʪʘʣʴʥʠʡ, ʚʩʤʦʢʪʫʶʯʠʡ, ʢʦʤʙʽʥʦʚʘʥʠʡ. 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʘ ʥʘʛʥʽʪʘʣʴʥʘ ʩʭʝʤʘ ʧʨʦʚʽʪʨʶʚʘʥʥʷ 

ʪʫʧʠʢʦʚʠʭ ʚʠʨʦʙʦʢ. ʇʨʠ ʢʦʤʙʘʡʥʦʚʽʡ ʧʨʦʭʽʜʮʽ ʷʢ ʙʦʨʦʪʴʙʘ ʟ ʧʠʣʦʤ ʫ 

ʧʨʠʚʠʙʽʡʥʽʡ ʟʦʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʠʣʦʚʽʜʩʤʦʢʪʫʚʘʣʴʥʽ ʫʩʪʘʥʦʚʢʠ, ʱʦ 

ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʟ ʢʦʤʧʣʝʢʪʦʤ ʦʙʣʘʜʥʘʥʥʷ. ʊʦʤʫ ʚʝʥʪʠʣʷʮʽʶ 

ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʟʘʙʦʾʚ ʟʜʽʡʩʥʶʶʪʴ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʉʚʽʞʝ 

ʧʦʚʽʪʨʷ ʧʦʜʘʶʪʴ ʫ ʟʘʙʽʡ ʧʦ ʥʘʛʥʽʪʘʣʴʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʘ ʷʢ 

ʚʩʤʦʢʪʫʶʯʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʠʣʝʚʽʜʩʤʦʢʪʫʚʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ 

ʧʠʣʦʧʨʠʛʥʽʯʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʧʨʦʭʽʜʥʠʮʴʢʠʭ 

ʢʦʤʙʘʡʥʽʚ. ʋ ʧʨʠʥʮʠʧʽ ʩʠʩʪʝʤʠ ʧʠʣʦʧʨʠʛʥʽʯʝʥʥʷ ʜʣʷ ʙʫʨʦʚʠʭ ʽ 

ʩʪʨʽʣʦʧʦʜʽʙʥʠʭ ʧʨʦʭʽʜʥʠʮʴʢʠʭ ʢʦʤʙʘʡʥʽʚ ʦʜʥʘʢʦʚʽ ʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʩʠʩʪʝʤʠ ʟʨʦʰʝʥʥʷ ʽ ʧʠʣʦʚʽʜʩʤʦʢʪʫʚʘʯʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʣʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʧʠʣʦʚʣʦʚʣʶʶʯʠʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʟʥʝʧʠʣʝʥʥʷ 

ʦʢʨʝʤʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪʘʭ. ʇʠʣʦʚʽʜʩʤʦʢʪʫʚʘʯ 

ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʙʦʨʦʪʴʙʠ ʟ ʧʠʣʦʤ ʧʨʠ ʢʦʤʙʘʡʥʦʚʽʡ ʧʨʦʭʦʜʮʽ 
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ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʦʢ. ɺʽʥ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʘʩʧʽʨʘʮʽʾ ʟʘʧʠʣʝʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ 

ʜʞʝʨʝʣ ʧʠʣʦʚʠʜʽʣʝʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʦʯʠʱʝʥʥʷʤ ʡʦʛʦ ʚ 

ʧʠʣʦʚʣʦʚʣʶʚʘʯʘʭ. 
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ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

ɿʘʣʽʟʥʠʮʷ ʽ ʨʫʭʦʤʠʡ ʩʢʣʘʜ ʻ ʚôʷʟʫʯʦʶ ʣʘʥʢʦʶ ʤʽʞ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ 

ʚʘʥʪʘʞʦʦʜʝʨʞʫʚʘʯʘʤʠ, ʷʢʘ ʤʘʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ, 

ʘʣʝ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʪʨʠ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʘʣʽʟʥʠʮʴ ʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʥʘ ʩʝʨʝʜʦʚʠʱʝ: ʩʪʘʨʠʡ ʨʫʭʦʤʠʡ ʩʢʣʘʜ, ʚʠʢʠʜʠ ʉʆ2 ʚʽʜ ʤʘʥʝʚʨʦʚʠʭ 

ʪʝʧʣʦʚʦʟʽʚ ʪʘ ʫʪʠʣʽʟʘʮʽʷ ʜʝʨʝʚôʷʥʠʭ ʙ/ʚ ʰʧʘʣ. 

ɺʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʽʜ ʨʫʭʦʤʠʭ ʜʞʝʨʝʣ ʩʪʘʥʦʚʣʷʪʴ ʫ 

ʩʝʨʝʜʥʴʦʤʫ 1,65 ʤʣʥ. ʪʦʥ ʥʘ ʨʽʢ. ʆʩʥʦʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 
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ʨʘʡʦʥʘʭ, ʜʝ ʚ ʷʢʦʩʪʽ ʣʦʢʦʤʦʪʠʚʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʧʣʦʚʦʟʠ ʟ 

ʜʠʟʝʣʴʥʠʤʠ ʩʠʣʦʚʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ [1]. 

ɼʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʽʜʥʦʩʠʪʴʩʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʡ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ, ʷʢʽ ʚʠʪʽʢʘʶʪʴ ʽʟ 

ʟʘʣʽʟʥʠʯʥʠʭ ʮʠʩʪʝʨʥ ʪʘ ʟʣʠʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. ɿʘʙʨʫʜʥʝʥʥʷ ʢʦʣʽʡ ʤʘʩʣʦʤ 

ʪʨʘʧʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʧʨʘʚʣʝʥʥʷ ʙʫʢʩ, ʟ ʥʝʱʽʣʴʥʦ ʟʘʢʨʠʪʠʭ ʙʫʢʩ ʪʘ ʟ 

ʢʦʣʽʩʥʠʭ ʧʘʨ, ʱʦ ʟʘʙʨʫʜʥʶʻ ˇʨʫʥʪ. ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʪʨʘʢʮʽʡʥʠʭ ʢʦʣʽʷʭ ʣʦʢʦʤʦʪʠʚʥʦʛʦ ʜʝʧʦ, ʫ ʤʽʩʮʷʭ 

ʧʽʜʛʦʪʦʚʢʠ ʮʠʩʪʝʨʥ ʜʣʷ ʥʘʣʠʚʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʥʘ ʩʪʘʥʮʽʷʭ ʫ ʤʽʩʮʷʭ 

ʚʽʜʩʪʦʶ ʪʘ ʝʢʽʧʽʨʫʚʘʥʥʷ ʪʝʧʣʦʚʦʟʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʧʘʣʠʚʥʠʭ ʩʢʣʘʜʘʭ. 

ʋʪʠʣʽʟʘʮʽʷ ʜʝʨʝʚ'ʷʥʠʭ ʰʧʘʣ, ʦʙʨʦʙʣʝʥʠʭ ʢʨʝʦʟʦʪʦʤ, ʻ ʩʝʨʡʦʟʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʯʝʨʝʟ ʾʭ ʪʦʢʩʠʯʥʽʩʪʴ ʽ ʢʣʘʩʠʬʽʢʘʮʽʶ ʷʢ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ. 

ɼʦ ʧʨʦʙʣʝʤ ʫʪʠʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʚʠʜʫ ʚʽʜʭʦʜʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʪʦʢʩʠʯʥʽʩʪʴ 

ʢʨʝʦʟʦʪʫ. ʊʦʢʩʠʯʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʚ ˇʨʫʥʪ, 

ʟʘʚʜʘʶʯʠ ʰʢʦʜʠ ʨʦʩʣʠʥʘʤ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ. ʊʦʢʩʠʥʠ ʟ ʢʨʝʦʟʦʪʫ ʪʘʢʦʞ 

ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʫ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʟʘʙʨʫʜʥʶʶʯʠ ʾʭ ʽ ʰʢʦʜʷʯʠ ʚʦʜʥʠʤ 

ʝʢʦʩʠʩʪʝʤʘʤ.  

ʈʦʟʛʣʷʥʝʤʦ ʩʪʠʩʣʦ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʷʚʣʝʥʠʭ 

ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʘʣʽʟʥʠʮʴ ʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ 

ʜʦʚʢʽʣʣʷ. 

ʉʠʩʪʝʤʘ ʟʙʠʨʘʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʘ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʷʭ ʚʞʝ 

ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʩʦʶʟʫ ʽ ʜʝʤʦʥʩʪʨʫʻ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ʎʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʠʡ ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʧʝʨʝʚʦʟʠʪʴ 

ʥʘʬʪʦʧʨʦʜʫʢʪʠ. 

ʄʝʪʦʜ ʙʝʪʦʥʫʚʘʥʥʷ ʫʩʪʫʧʘʻ ʩʠʩʪʝʤʽ ʟʙʠʨʘʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʥʘ 

ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʷʭ, ʭʦʯʘ ʽ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ, ʘʣʝ ʪʽʣʴʢʠ ʥʘ ʧʝʨʰʠʡ 

ʧʦʛʣʷʜ. ʈʝʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʤʦʥʪʘʞ, ʯʘʩʪʠʡ ʨʝʤʦʥʪ ʪʘ ʩʢʣʘʜʥʽʩʪʴ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʨʝʰʪʦʶ ʥʽʚʝʣʶʶʪʴ ʧʦʯʘʪʢʦʚʫ ʚʠʛʦʜʫ. ɸʣʴʪʝʨʥʘʪʠʚʥʽ 

ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʚʞʝ ʜʦʚʝʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ 

ʢʨʘʾʥʘʭ ɭʚʨʦʩʦʶʟʫ, ʧʨʦʧʦʥʫʶʪʴ ʙʽʣʴʰ ʥʘʜʽʡʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʽ 

ʨʽʰʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʨʘʱʠʡ ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʟʥʠʞʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʚʠʪʨʘʪ. 

ʇʨʦʙʣʝʤʫ ʦʥʦʚʣʝʥʥʷ ʧʘʨʢʫ ʪʝʧʣʦʚʦʟʽʚ ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ ʜʚʦʤʘ 

ʰʣʷʭʘʤʠ: ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʜʙʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ ʥʦʚʠʭ ʩʫʯʘʩʥʠʭ 

ʣʦʢʦʤʦʪʠʚʽʚ ʘʙʦ ʰʣʷʭʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʩʫʨʩʫ ʽʩʥʫʶʯʠʭ ʪʝʧʣʦʚʦʟʽʚ ʯʝʨʝʟ 

ʧʨʦʚʝʜʝʥʥʷ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʟ ʧʦʜʦʚʞʝʥʥʷʤ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʘʙʦ 

ʢʘʧʽʪʘʣʴʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʟ ʤʦʜʝʨʥʽʟʘʮʽʻʶ ʪʘ 

ʧʨʦʜʦʚʞʝʥʥʷʤ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ. 
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ʋʪʠʣʽʟʘʮʽʷ ʜʝʨʝʚ'ʷʥʠʭ ʰʧʘʣ, ʦʙʨʦʙʣʝʥʠʭ ʢʨʝʦʟʦʪʦʤ, ʻ ʩʝʨʡʦʟʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʯʝʨʝʟ ʾʭ ʪʦʢʩʠʯʥʽʩʪʴ ʽ ʢʣʘʩʠʬʽʢʘʮʽʶ ʷʢ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ. 

ʇʽʨʦʣʽʟ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ ʰʧʘʣ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ ʟ ʥʘʩʪʫʧʥʦʶ 

ʜʠʩʪʠʣʷʮʽʻʶ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʾ ʦʣʽʾ, ʚʠʷʚʣʷʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ 

ʫʪʠʣʽʟʘʮʽʾ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʛʝʨʤʝʪʠʯʥʠʭ 

ʫʤʦʚʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʟʘʧʦʙʽʛʪʠ ʟʘʙʨʫʜʥʝʥʥʶ ʜʦʚʢʽʣʣʷ ʽ 

ʦʪʨʠʤʘʪʠ ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʧʽʨʦʣʽʟʫ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʦʚʦʣʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʧʨʦʮʝʩʫ, ʘ 

ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʣʠʰʢʽʚ ʪʝʧʣʘ ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʘʙʦ 

ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʩʪʘʣʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʫ ʩʝʨʝʜʦʚʠʱʝ [2]. 

ɺʠʱʝ ʟʘʟʥʘʯʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʟʙʦʨʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʫʪʠʣʽʟʘʮʽʾ 

ʜʝʨʝʚôʷʥʠʭ ʙ/ʚ ʰʧʘʣ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. 
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ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɹʝʟʧʝʯʥʽ ʪʘ ʥʝʰʢʽʜʣʠʚʽ ʫʤʦʚʠ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ ʩʫʯʘʩʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ. ʅʘʜʤʽʨʥʝ, ʘʙʦ ʥʝʜʦʩʪʘʪʥʻ ʦʩʚʽʪʣʝʥʥʷ 

ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʛʦ ʜʥʷ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʘʤʦʧʦʯʫʪʪʷ 

ʧʨʘʮʽʚʥʠʢʘ ʽ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʦʨʦʚʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʘ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʝʤʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʙʠ, ʢʦʣʠ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʧʦʪʨʽʙʥʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʠʭ ʜʞʝʨʝʣ ʦʩʚʽʪʣʝʥʥʷ. 

ʉʝʨʝʜ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ ʰʪʫʯʥʠʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ ʥʘʙʫʚʘʻ 

ʧʦʰʠʨʝʥʥʷ ʢʦʥʮʝʧʮʽʷ çHuman centric lightingè (ʦʩʚʽʪʣʝʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʝ 

ʥʘ ʣʶʜʠʥʫ ï HCL). ʎʝ ʢʦʥʮʝʧʮʽʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʝʤʦʮʽʡʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʢʦʤʬʦʨʪ, ʟʜʦʨʦʚôʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʧʦʢʨʘʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ [1]. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ 

ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʘ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʥʠʤ ʧʦʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʝ ʣʠʰʝ 

ʚʝʣʠʯʠʥʠ ʦʩʚʽʪʣʝʥʦʩʪʽ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʘʣʝ ʽ ʧʦʢʘʟʥʠʢʘ ʢʦʣʽʨʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʞʝʨʝʣ ʩʚʽʪʣʘ, ʷʢʫ ʚʠʟʥʘʯʝʥʦ ʦʜʠʥʠʮʷʭ ʂʝʣʴʚʽʥʘ (ʂ) [2].  
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ɺʽʜʦʤʦ, ʱʦ ʥʘʡʢʨʘʱʝ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʟʘʚʜʷʢʠ 

ʪʝʧʣʠʤ ʚʽʜʪʽʥʢʘʤ ʩʚʽʪʣʘ (5000 ʂ ʘʙʦ ʥʠʞʯʝ). ɸʣʝ ʪʝʧʣʽ ʚʽʜʪʽʥʢʠ ʩʚʽʪʣʘ ʥʝ 

ʟʘʚʞʜʠ ʚʽʨʥʦ ʧʝʨʝʜʘʶʪʴ ʢʦʣʴʦʨʦʧʝʨʝʜʘʯʫ ʧʨʝʜʤʝʪʽʚ ʱʦ ʤʦʞʝ ʩʫʪʪʻʚʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʴ ʽ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ ʧʨʘʮʽʚʥʠʢʘ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʦʜʫʢʮʽʾ. ʅʘʚʧʘʢʠ ʜʞʝʨʝʣʘ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʟ ʙʽʣʴʰ ʭʦʣʦʜʥʠʤ 

ʚʽʜʪʽʥʢʘʤʠ ʩʚʽʪʣʘ (ʚʠʱʝ 5000 ʂ) ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ʭʦʯʘ ʽ 

ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʧʨʘʮʽʚʥʠʢʘ ʘʣʝ ʚʦʜʥʦʯʘʩ ʩʧʨʠʷʶʪʴ ʧʨʦʮʝʩʫ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʚʪʦʤʠ. ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʦʞʣʠʚʦ ʦʨʛʘʥʽʟʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʨʘʮʽ ʧʨʦʪʷʛʦʤ ʫʩʽʻʾ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʣʽʨʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʰʪʫʯʥʠʭ ʜʞʝʨʝʣ ʩʚʽʪʣʘ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʚ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, 

ʜʦʩʪʘʪʥʴʦ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʟ ʢʦʣʽʨʥʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʠʱʝ 5000 ʂ (ʙʽʣʝ ʩʚʽʪʣʦ ʘʙʦ ʭʦʣʦʜʥʝ ʙʽʣʝ ʩʚʽʪʣʦ) ʢʦʣʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ ʪʦʯʥʦʾ ʢʦʣʴʦʨʦʧʝʨʝʜʘʯʽ ʩʠʨʦʚʠʥʠ ʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʘ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʟ 

ʢʦʣʽʨʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʠʞʯʝ 5000 ʂ (ʪʝʧʣʝ ʩʚʽʪʣʦ). 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʮʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʰʪʫʯʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ 

ʤʝʨʝʞʝʚʫ ʩʠʩʪʝʤʫ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʜʥʦʛʦ ʯʠ ʜʝʢʽʣʴʢʦʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽ 

ʦʜʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʙʯʠʩʣʶʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʮʽʻʾ 

ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʷʢ ʚ ʤʽʩʮʷʭ ʨʦʟʤʽʱʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʪʘʢ ʽ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʰʪʫʯʥʠʤ 

ʦʩʚʽʪʣʝʥʥʷʤ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ ʦʩʚʽʪʣʝʥʽʩʪʴ ʢʦʞʥʦʛʦ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʽ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʦʩʚʽʪʣʝʥʥʷ. ʂʨʽʤ 

ʪʦʛʦ, ʜʘʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʪʴ ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ ʪʘ ʜʦʪʨʠʤʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ.  

ʊʘʢʘ ʩʠʩʪʝʤʘ, ʷʢ ʽ ʙʫʜʴ-ʷʢʝ ʽʥʰʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʨʽʰʝʥʥʷ, ʤʘʻ 

ʚʽʜʧʦʚʽʜʘʪʠ ʜʽʶʯʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ. ɼʦ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʷʢʽ ʚʨʝʛʫʣʴʦʚʫʶʪʴ ʜʘʥʠʡ ʧʨʦʮʝʩ ʻ ʩʪʘʥʜʘʨʪ ʢʦʥʪʨʦʣʶ 

ʦʩʚʽʪʣʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʽʚʥʷ DALI (Digital Addressable Lighting 

Interface), ʷʢʠʡ ʚʧʝʨʰʝ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʷʢ ʩʪʘʥʜʘʨʪ ʫ 2000 ʨʦʮʽ [3]. 

ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ DALI  ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ, ʧʦʚʥʽʩʪʶ 

ʨʝʛʫʣʴʦʚʘʥʠʤʠ ʪʘ ʧʽʜʢʦʥʪʨʦʣʴʥʠʤʠ ʜʚʦʩʪʦʨʦʥʥʴʦʤʫ ʛʣʦʙʘʣʴʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ IEC 62386, ʨʦʟʨʦʙʣʝʥʠʡ ʄʽʞʥʘʨʦʜʥʦʶ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʶ 

ʢʦʤʽʩʽʻʶ (ʄɽʂ; ʘʥʛʣ. International Electrotechnical Commission, IEC), 

ʷʢʠʡ ʚʚʝʜʝʥʦ ʚ ʋʢʨʘʾʥʽ ʯʝʨʝʟ ʥʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ɼʉʊʋ EN IEC 

62386-105:2022 ʎʠʬʨʦʚʠʡ ʘʜʨʝʩʥʠʡ ʽʥʪʝʨʬʝʡʩ ʦʩʚʽʪʣʝʥʥʷ. ʏʘʩʪʠʥʘ 105. 

ʆʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʘʧʘʨʘʪʫʨʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʧʨʠʩʪʨʦʾʚ ʢʝʨʫʚʘʥʥʷ. 
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ʇʝʨʝʜʘʚʘʥʥʷ ʤʽʢʨʦʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (EN IEC 62386-105:2020, 

IDT; IEC 62386-105:2020, IDT). 

ɿʛʽʜʥʦ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʜʦ ʦʜʥʽʻʶ ʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʤʦʞʝ ʙʫʪʠ 

ʧʽʜʢʣʶʯʝʥʦ ʜʦ 64 ʥʝʟʘʣʝʞʥʠʭ ʧʨʠʩʪʨʦʾʚ DALI, ʷʢʽ ʤʽʩʪʷʪʴ ʜʦʜʘʪʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʨʦʙʦʪʠ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʟʜʘʪʥʽ ʚʽʜʧʨʘʚʣʷʪʠ 

ʢʦʤʘʥʜʠ ʧʦ ʚʩʽʡ ʤʝʨʝʞʽ (ʫʚʽʤʢʥʫʪʠ (ʚʠʤʢʥʫʪʠ), ʟʤʝʥʰʠʪʠ (ʟʙʽʣʴʰʠʪʠ) 

ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʟʤʽʥʠʪʠ ʷʩʢʨʘʚʽʩʪʴ ʽ ʢʦʣʽʨʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʜʞʝʨʝʣ 

ʩʚʽʪʣʘ). ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʪʘʥʜʘʨʪʫ DALI  ʻ ʩʫʤʽʩʥʽʩʪʴ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʽʥʪʝʛʨʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷ ʚ ʽʥʰʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʝʶ 

(ʚʝʥʪʠʣʷʮʽʷ, ʢʦʥʜʠʮʽʶʚʘʥʥʷ, ʦʧʘʣʝʥʥʷ) ʦʙôʻʜʥʫʶʯʠ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʥʘʜʘʶʯʠ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʤʦʞʣʠʚʠʭ 

ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʣʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ [3].  

ʅʘ ʰʣʷʭʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʦʩʚʽʪʣʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʮʝʧʮʽʾ HCL ʽʩʥʫʻ ʨʷʜ ʧʝʨʝʰʢʦʜ ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʦʜʦʣʘʪʠ. 

ʇʦ ʧʝʨʰʝ ʮʝ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʝʨʝʰʢʦʜʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʢʽʣʴʢʽʩʪʶ ʫʩʧʽʰʥʠʭ ʧʨʠʢʣʘʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʢʦʥʮʝʧʮʽʾ HCL ʥʘ 

ʧʨʘʢʪʠʮʽ. ʎʝ ʥʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʘʪʠ ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʠʡ ʚʘʨʽʘʥʪ ʜʣʷ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʇʦ ʜʨʫʛʝ ʮʝ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʙʘʨôʻʨ. ʂʦʥʮʝʧʮʽʷ HCL ʱʝ ʥʝ 

ʜʦʩʪʘʪʥʴʦ ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʚʠʤʦʛ ʜʝʨʞʘʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ ɼɹʅ ɺ.2.5-

28:2018 ʇʨʠʨʦʜʥʝ ʽ ʰʪʫʯʥʝ ʦʩʚʽʪʣʝʥʥʷ ʽ ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʯʽʪʢʠʭ ʽʥʩʪʨʫʢʮʽʡ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ. ʂʨʽʤ ʪʦʛʦ, ʷʢ ʩʘʤʘ 

ʩʠʩʪʝʤʘ, ʪʘʢ ʽ ʾʾ ʢʦʤʧʦʥʝʥʪʠ ʚʢʣʶʯʘʶʯʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʪʨʝʙʫʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʟ ʫʞʝ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʪʦʢʦʣʽʚ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ.  

ʇʦ ʪʨʝʪʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʢʘʜʨʽʚ ʷʢʽ ʤʘʶʪʴ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʢʦʥʮʝʧʮʽʻʶ HCL (ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʽʚ, 

ʽʥʞʝʥʝʨʽʚ, ʧʨʦʛʨʘʤʽʩʪʽʚ, ʢʦʥʩʫʣʴʪʘʥʪʽʚ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʪʦʱʦ).  

ɯ ʩʘʤʝ ʛʦʣʦʚʥʝ ʬʽʥʘʥʩʦʚʽ ʪʨʫʜʥʦʱʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʙʫʜʴ ʷʢʠʭ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʘʚʞʜʠ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʽʥʚʝʩʪʠʮʽʡ, ʟʘʣʫʯʝʥʥʷ 

ʷʢʠʭ ʚʠʤʘʛʘʻ ʯʽʪʢʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʝʨʝʚʘʛ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ.  

Висновки. ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʥʮʝʧʮʽʾ HCL ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʢʦʞʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ɸʣʝ ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ 

ʚ ʋʢʨʘʾʥʽ ʧʦʪʨʽʙʥʦ ʧʨʦʡʪʠ ʟʥʘʯʥʠʡ ʰʣʷʭ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʧʝʨʝʰʢʦʜ ʷʢʽ 

ʛʘʣʴʤʫʶʪʴ ʮʝʡ ʧʨʦʮʝʩ. ɸʜʘʧʪʘʮʽʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ 
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ʆʩʥʦʚʘʤʠ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʻ ʝʥʝʨʛʝʪʠʢʘ, 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʘʛʨʘʨʥʠʡ ʢʦʤʧʣʝʢʩ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʾʭ ʛʦʣʦʚʥʦʶ 
ʟʘʛʦʪʽʚʝʣʴʥʦʶ ʙʘʟʦʶ ʻ ʤʝʪʘʣʫʨʛʽʡʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ʋʢʨʘʾʥʘ, ʥʘʚʽʪʴ ʫ ʯʘʩ 
ʚʽʡʥʠ ʟʘ ʚʣʘʩʥʝ ʚʠʞʠʚʘʥʥʷ ʧʨʦʪʠ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʥʝʣʶʜʽʚ, ʟʘʡʤʘʻ ʦʜʥʝ ʽʟ 
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ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʫ ʩʚʽʪʽ ʟ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʟ ʯʦʨʥʠʭ ʽ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ. 
ɿʘʨʘʟ ʮʷ ʧʨʦʜʫʢʮʽʷ ʻ ʥʝʟʘʤʽʥʥʦʶ ʜʣʷ ʦʙʦʨʦʥʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʚ 
ʧʦʚʦʻʥʥʠʡ ʯʘʩ ʚʦʥʘ ʙʫʜʝ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʨʦʟʙʫʜʦʚʠ ʙʽʣʴʰʦʩʪʽ ʛʘʣʫʟʝʡ 
ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʣʽʪʘʢʦʙʫʜʫʚʘʥʥʷ, 
ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ, ʝʥʝʨʛʝʪʠʢʫ ʪʘ ʭʘʨʯʦʚʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  
ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʷʢ ʦʜʥʘ ʽʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʤʝʪʘʣʫʨʛʽʡʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʨʦʙʣʷʻ ʙʣʠʟʴʢʦ 75 % ʫʩʽʭ ʜʝʪʘʣʝʡ ʟ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ. 
ɼʣʷ ʾʭ ʦʪʨʠʤʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʤʽʩʪʢʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʦʤʧôʶʪʝʨʥʠʭ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʽ 
ʧʦʪʨʝʙʫʶʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʝʨʝʜ ʚʽʡʥʦʶ ʚ ʋʢʨʘʾʥʽ 
ʥʘʣʽʯʫʚʘʣʦʩʷ ʧʦʥʘʜ 1400 ʮʝʭʽʚ ʽ ʜʽʣʴʥʠʮʴ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  
ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʘʻ ʩʚʦʾ ʚʣʘʩʥʽ ʟʘʜʘʯʽ ʽ ʻ ʩʘʤʦʩʪʽʡʥʦʶ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʚʦʥʦ ʚʠʤʘʛʘʻ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʪʘ ʧʨʦʬʝʩʽʡʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʘ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 
ʧʦʪʨʝʙʫʻ ʦʢʨʝʤʦʾ ʤʝʪʦʜʦʣʦʛʽʾ. 
ʋ ʙʽʣʴʰʦʩʪʽ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʣʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʻ ʦʢʨʝʤʦʶ 

ʛʘʣʫʟʟʶ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʦʢʨʝʤʠʤ ʥʘʧʨʷʤʦʤ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ. ɺ 
ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʯʘʩʫ ʪʘ ʧʦʚʦʻʥʥʦʛʦ ʚʽʜʨʦʜʞʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ 
ʪʘʢʦʞ ʧʝʨʝʚʝʜʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʻʚʨʦʧʝʡʩʴʢʽ ʽ ʩʚʽʪʦʚʽ ʩʪʘʥʜʘʨʪʠ, 
ʧʦʪʨʝʙʘ ʫ ʚʠʧʫʩʢʥʠʢʘʭ ʮʽʻʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʟʨʦʩʪʝ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ, ʪʦʤʫ 
ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʾʭ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 
ʟʘʢʣʘʜʘʭ. 
ʑʦ ʤʠ ʤʘʻʤʦ ʥʘ ʩʴʦʛʦʜʥʽ? ɿ 1991 ʨ. ʜʦ 2006 ʨ. ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ ʟ 

ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʨʘʤʢʘʭ ʛʘʣʫʟʽ çʄʝʪʘʣʫʨʛʽʷè. 
ɺʠʟʥʘʯʥʠʤ ʨʽʰʝʥʥʷʤ ʄʆʅ ʋʢʨʘʾʥʠ ʚ 2006 ʨ. ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 
ʥʘʧʨʷʤʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʪʘʢʠʭ ʷʢ: 
ï 6.050401: ʉʧʝʮʽʘʣʴʥʘ ʤʝʪʘʣʫʨʛʽʷ (ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ); 
ï 6.050402: ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ); 
ï 6.050403: ɯʥʞʝʥʝʨʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ (ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʙʘʢʘʣʘʚʨʽʚ); 
ï 7.050403: ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʯʦʨʥʠʭ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʽ 

ʩʧʣʘʚʽʚ (ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ); 
ï 8.050403: ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʯʦʨʥʠʭ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʽ 

ʩʧʣʘʚʽʚ (ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ). 
ʊʘʢʠʤ ʯʠʥʦʤ, ʣʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʚ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤ 

ʧʽʜʛʦʪʦʚʢʠ, ʘ ʥʘʚʯʘʥʥʷ ʤʘʛʽʩʪʨʽʚ ʧʝʨʝʜʙʘʯʘʣʦ ʜʦʜʘʪʢʦʚʝ ʦʪʨʠʤʘʥʥʷ ʬʘʭʫ 
ʽʟ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʽʟʘʮʽʡ ï çʍʫʜʦʞʥʻ ʪʘ ʶʚʝʣʽʨʥʝ ʣʠʪʚʦè, çʊʝʭʥʦʣʦʛʽʷ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʠʪʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʪʘ ʦʨʪʦʧʝʜʠʯʥʠʭ ʧʨʦʪʝʟʽʚè, 
çʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽè.  
ʋ 2015 ʨ., ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʽʜʙʫʣʠʩʷ ʚʘʞʣʠʚʽ 

ʜʝʤʦʢʨʘʪʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʨʝʚʦʣʶʮʽʡʥʠʤ ʰʣʷʭʦʤ 
ʟʣʦʯʠʥʥʫ çʚʣʘʜʫè, ʧʽʜʧʦʨʷʜʢʦʚʘʥʫ ʤʦʩʢʚʽ) ʧʦʯʘʣʠ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 
ʨʝʬʦʨʤʠ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠ ʥʝʛʘʪʠʚʥʫ ʪʨʘʻʢʪʦʨʽʶ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʥʘʫʢʠ ʽ 
ʦʩʚʽʪʠ. ʉʢʦʨʦʯʝʥʥʷ ʛʘʣʫʟʝʡ ʦʩʚʽʪʠ ʪʘ ʧʝʨʝʣʽʢʫ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʥʝʛʘʪʠʚʥʦ 
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ʚʜʘʨʠʣʦ ʧʦ ʫʩʽʤ ʚʠʱʠʤ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ ʪʘ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʚ ʮʽʣʦʤʫ. 
ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʷʢ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤʦʢ ʧʽʜʛʦʪʦʚʢʠ ʟʥʠʢʣʦ ʽʟ 
ʧʝʨʝʣʽʢʫ. ʂʨʽʤ ʮʴʦʛʦ, ʡʦʛʦ ʥʘʚʽʪʴ ʥʝ ʚʠʟʥʘʣʠ ʦʢʨʝʤʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ. 
ʉʪʘʥʦʤ ʥʘ 2024 ʨʽʢ ʚʦʥʦ ʽʩʥʫʻ ʚ ʨʘʤʢʘʭ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 136 çʄʝʪʘʣʫʨʛʽʷè. 
ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʟʥʠʢʣʠ ʟ ʧʝʨʝʣʽʢʫ ʚʟʘʛʘʣʽ. 
ʍʦʯʘ ʧʦʜʽʙʥʝ çʫʢʨʫʧʥʝʥʥʷè ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʽ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʫ ʻʚʨʦʧʝʡʩʴʢʠʡ ʪʘ ʩʚʽʪʦʚʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ. 
ʆʜʥʘʢ ʧʦ ʜʦʨʦʟʽ ʜʦ ʧʦʜʽʙʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʤʠ ʚʪʨʘʯʘʻʤʦ ʥʘʡʮʽʥʥʽʰʝ ï ʪʝ, 
ʯʠʤ ʩʣʘʚʠʪʴʩʷ ʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʘ ʽ ʦʩʚʽʪʘ. 
ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽʩʪʦʨʠʯʥʦʾ ʨʦʣʽ ʪʘ ʮʠʚʽʣʽʟʘʮʽʡʥʦʾ ʤʽʩʽʾ ʣʠʚʘʨʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʚʝʜʝʤʦ ʧʨʦʩʪʠʡ ʘʥʘʣʽʟ ʬʘʢʪʽʚ. ɯʩʪʦʨʽʶ ʣʠʚʘʨʥʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʡʥʷʪʦ ʨʦʟʛʣʷʜʘʪʠ ʟ ʜʚʦʭ ʧʦʟʠʮʽʡ. 
Позиція 1. ɼʦ ʍɯʍ ʩʪ. ʥʝ ʽʩʥʫʚʘʣʦ ʙʽʣʴʰ-ʤʝʥʰ ʯʽʪʢʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ 

ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿ ʥʘʚʝʜʝʥʥʦʛʦ ʯʘʩʫ, ʫ ʟʚôʷʟʢʫ ʽʟ ʰʚʠʜʢʠʤ 
ʨʦʟʚʠʪʢʦʤ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ ʽ ʧʦʷʚʦʶ ʥʦʚʠʭ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʢʣʘʩʠʬʠʢʘʮʽʾ 
ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʶ. ʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʦʙôʻʜʥʘʣʦ ʚ ʩʦʙʽ ʙʘʛʘʪʦ ʛʘʣʫʟʝʡ, 
ʦʜʥʽʻʶ ʟ ʷʢʠʭ ʻ ʤʝʪʘʣʫʨʛʽʷ. ʄʝʪʘʣʫʨʛʽʷ ʻ ʛʘʣʫʟʟʶ ʙʽʣʴʰ ʨʦʟʰʠʨʝʥʦʶ, 
ʥʽʞ ʣʠʪʚʦ, ʪʦʤʫ ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʷʜ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʣʝʥʥʷ ʩʠʨʦʚʠʥʠ, 
ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟ ʤʝʪʘʣʽʚ ʩʧʦʩʦʙʘʤʠ, ʷʢʽ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʣʠʪʚʘ. ʃʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʫ ʚʽʜʚʝʜʝʥʦ ʦʢʨʝʤʝ 
ʤʽʩʮʝ ʚ ʟʘʛʘʣʴʥʽʡ ʛʘʣʫʟʽ çʄʝʪʘʣʫʨʛʽʷè. 
ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʘʫʢʦʚʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʪʦ ʣʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʘʭ, ʷʢ ʬʽʟʠʢʘ, ʭʽʤʽʷ, 
ʤʘʪʝʤʘʪʠʢʘ ʪʘ ʜʝʷʢʽ ʽʥʰʽ, ʷʢʽ ʚʠʥʠʢʣʠ ʜʦʩʠʪʴ ʜʘʚʥʦ. ʊʘʢʦʞ ʪʝʦʨʝʪʠʯʥʘ 
ʙʘʟʘ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʩʪʦʩʦʚʫʻ ʟʥʘʥʥʷ ʽʟ ʙʽʣʴʰ ʥʦʚʠʭ ʥʘʫʢ ï 
ʪʝʦʨʝʪʠʯʥʘ ʽ ʧʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ, ʬʽʟʠʯʥʘ ʭʽʤʽʷ. 
ɺʥʘʩʣʽʜʦʢ ʩʠʤʙʽʦʟʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ ʩʬʦʨʤʫʚʘʣʠʩʴ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ, ʘʣʝ ʪʝʦʨʝʪʠʯʥʦ ʥʘʧʦʚʥʝʥʽ ʣʠʚʘʨʥʽ ʥʘʧʨʷʤʠ: ʪʝʦʨʽʷ 
ʣʠʚʘʨʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʝʭʥʦʣʦʛʽʷ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ; ʩʪʘʣʝʚʝ, ʯʘʚʫʥʥʝ, 
ʢʦʣʴʦʨʦʚʝ ʣʠʪʚʦ ʪʘ ʽʥʰʽ. ʎʽ ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ (ʘʙʦ ʥʘ ʩʴʦʛʦʜʥʽ 
çʦʩʚʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠè), ʙʝʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʧʽʜʛʦʪʦʚʢʫ 
ʽʥʞʝʥʝʨʽʚ-ʣʠʚʘʨʥʠʢʽʚ ʫ ʞʦʜʥʦʤʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟôʷʚʠʣʠʩʷ ʚ 
ʩʝʨʝʜʠʥʽ ʍʍ ʩʪ. 
ɿʛʽʜʥʦ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ, ʣʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʦʜʥʽʻʶ ʟ ʤʦʣʦʜʠʭ, ʛʣʠʙʦʢʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ ʽ 
ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
Позиція 2. ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʷʢ ʚʽʜʦʤʦ, ʚʠʥʠʢʣʦ ʱʝ ʚ 5é7 

ʪʠʩʷʯʦʣʽʪʪʽ ʜʦ ʈ. ʍ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʷʢʠʤ ʯʠʥʦʤ ʪʘʢʠʡ ʜʨʝʚʥʽʡ ʬʘʭ, 
ʧʦʩʪʫʧʦʚʦ ʨʦʟʚʠʚʘʶʯʠʩʴ, ʜʦʩʷʛ ʪʘʢʦʛʦ ʥʝʟʘʚʠʜʥʦʛʦ ʤʽʩʮʷ ʚ ʟʘʛʘʣʴʥʽʡ 
ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʦʬʝʩʽʡ? 
ʇʽʩʣʷ ʫʚʘʞʥʦʾ ʦʮʽʥʢʠ ʥʘʷʚʥʦʾ ʥʘ ʩʴʦʛʦʜʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʘʻ 

ʦʯʝʚʠʜʥʠʤ, ʱʦ ʤʝʪʘʣʫʨʛʽʷ ʷʢ ʦʢʨʝʤʘ ʛʘʣʫʟʴ ʥʝ ʤʦʛʣʘ ʽʩʥʫʚʘʪʠ ʚ ʪʦʡ ʯʘʩ, 
ʢʦʣʠ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʫ ʙʫʣʦ ʚʞʝ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʨʦʢʽʚ, ʽ ʪʦʜʽ ʱʝ ʥʝ 
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ʽʩʥʫʚʘʣʦ ʥʽʷʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʫ ʚʩʽ ʯʘʩʠ 
ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʡ ʽʩʥʫʚʘʣʦ, ʽ ʚʦʥʦ ʟʘʚʞʜʠ ʤʘʣʦ ʚʝʣʠʢʠʡ ʧʦʧʠʪ. 
ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ, ʥʘ ʙʘʟʽ ʷʢʠʭ ʟʘʨʘʟ 

ʨʦʟʚʠʚʘʝʪʴʩʷ ʣʠʪʚʦ, ʪʦ ʾʭ ʧʦʷʚʘ ʟʘʧʽʟʥʠʣʘʩʷ ʥʘ ʙʘʛʘʪʦ ʪʠʩʷʯʦʣʽʪʴ ʧʦ 
ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʥʴʦʛʦ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʣʠʚʘʨʥʝ 
ʚʠʨʦʙʥʠʮʪʚʦ ʻ ʦʩʥʦʚʦʶ ʦʩʥʦʚ, ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʚʠʛʫʥʽʚ 
ʩʫʩʧʽʣʴʥʦʛʦ ʧʨʦʛʨʝʩʫ ʽ ʨʦʟʚʠʪʢʫ ʮʠʚʽʣʽʟʘʮʽʾ, ʽʩʪʦʨʽʾ ʥʘʫʢʠ ʚ ʮʽʣʦʤʫ. 
ʆʪʞʝ, ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢ ʣʠʰʝ ʯʘʩʪʠʥʠ 

ʦʢʨʝʤʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʷʢʘ ʚʭʦʜʠʪʴ ʚ ʦʢʨʝʤʫ ʛʘʣʫʟʴ ʟʥʘʥʴ, ʻ ʧʨʠʥʮʠʧʦʚʦ 
ʥʝʚʽʨʥʠʤ. ɸʣʝ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʚʝʩʪʠ ʩʚʽʪʦʚʽ ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʫʢʨʘʾʥʩʴʢʠʤ 
ʧʦʩʘʜʦʚʮʷʤ ʮʝʡ ʬʘʢʪ, ʧʦʪʨʽʙʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʚʘʛʦʤʽ ʨʝʟʫʣʴʪʘʪʠ. 
ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʥʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʙʝʟʟʘʧʝʨʝʯʥʦ 
ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʘʩʰʪʘʙʠ ʽ ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʥʘʫʢʦʚʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 
çʃʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦè. 
ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʽʚ, ʟʘ ʷʢʠʤʠ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʪʷʛʦʤ 1950 ï 2024 
ʨʦʢʽʚ ʟʘ ʢʦʞʥʠʤ ʽʟ ʥʘʚʝʜʝʥʠʭ ʥʘʧʨʷʤʽʚ ʥʘʜʨʫʢʦʚʘʥʦ (ʪʽʣʴʢʠ ʚ ʉʈʉʈ ʽ 
ʋʢʨʘʾʥʽ) ʙʽʣʴʰʝ 100 ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ. ʆʙʤʝʞʝʥʽʩʪʴ ʩʚʽʪʦʚʠʭ 
ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, ʥʘ ʞʘʣʴ, ʥʝ ʜʘʻ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ ʙʽʣʴʰ ʛʣʦʙʘʣʴʥʠʡ 
ʘʥʘʣʽʟ. ɺ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʽʚ ʚʢʘʟʘʥʦ ʚʽʜʥʦʩʥʫ ʢʽʣʴʢʽʩʪʴ 
ʧʫʙʣʽʢʘʮʽʡ ʧʦ ʢʦʞʥʦʤʫ ʟ ʥʠʭ: 
1. ʋʩʪʘʪʢʫʚʘʥʥʷ ʣʠʚʘʨʥʠʭ ʮʝʭʽʚ ï 6,93%. 
2. ʌʦʨʤʫʚʘʣʴʥʽ ʪʘ ʩʪʨʠʞʥʝʚʽ ʩʫʤʽʰʽ ï 5,84%. 
3. ʏʘʚʫʥʥʝ ʣʠʪʚʦ ï 5,42%. 
4. ɽʢʦʥʦʤʽʢʘ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ï 4,42%. 
5. ʊʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʜʝʪʘʣʝʡ ï 4,10%. 
6. ʊʝʭʥʦʣʦʛʽʷ ʣʠʚʘʨʥʦʾ ʬʦʨʤʠ ʪʘ ʣʠʚʥʠʢʦʚʽ ʩʠʩʪʝʤʠ ï 4,04%. 
7. ɯʩʪʦʨʽʷ ʪʘ ʽʩʪʦʨʠʯʥʽ ʦʩʦʙʠʩʪʦʩʪʽ ï 3,82%. 
8. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ï 3,65%. 
9. ɺʣʘʩʪʠʚʦʩʪʽ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ ï 3,37%. 
10. ɺʠʨʦʙʥʠʮʪʚʦ ʚʠʣʠʚʢʽʚ ʽʟ ʯʘʚʫʥʫ ʟ ʢʫʣʷʩʪʠʤ ʛʨʘʬʽʪʦʤ ï 3,28%. 
11. ʄʝʪʘʣʦʛʨʘʬʽʷ, ʭʽʤʽʯʥʠʡ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ï 2,99%. 
12. ɽʢʦʣʦʛʽʷ, ʨʝʛʝʥʝʨʘʮʽʷ, ʧʝʨʝʨʦʙʣʝʥʥʷ ʚʽʜʭʦʜʽʚ ï 2,78%. 
13. ʃʠʪʪʷ ʟʘ ʤʦʜʝʣʷʤʠ, ʱʦ ʚʠʪʦʧʣʶʶʪʴ ï 2,50%. 
14. ʆʩʥʘʱʝʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ï 2,47%. 
15. ʃʘʙʦʨʘʪʦʨʥʽ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʠʩʪʨʦʾ ï 2,39%. 
16. ɸʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ ï 2,35%. 
17. ʉʪʘʣʝʚʝ ʣʠʪʚʦ ï 2,12%. 
18. ɺʘʛʨʘʥʢʦʚʠʡ ʧʨʦʮʝʩ ï 2,03%. 
19. ʊʝʦʨʽʷ ʣʠʚʘʨʥʠʭ ʧʨʦʮʝʩʽʚ ï 2,01%. 
20. ɺʠʨʦʙʥʠʮʪʚʦ ʚʠʣʠʚʢʽʚ ʽʟ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʝʡ ï 1,98%. 
21. ʋʱʽʣʴʥʝʥʥʷ ʬʦʨʤʫʚʘʣʴʥʠʭ ʪʘ ʩʪʨʠʞʥʝʚʠʭ ʩʫʤʽʰʝʡ ï 1,89%. 
22. ʄʘʪʝʤʘʪʠʯʥʝ ʪʘ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï 1,80%. 
23. ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ï 1,65%. 
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24. ʃʠʪʪʷ ʧʽʜ ʪʠʩʢʦʤ ï 1,65%. 
25. ʂʦʢʽʣʴʥʝ ʣʠʪʪʷ ï 1,65%. 
26. ɺʽʜʮʝʥʪʨʦʚʝ ʣʠʪʪʷ ï 1,56%. 
27. ʊʝʨʤʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ï 1,29%. 
28. ʌʽʥʽʰʥʽ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʣʝʥʥʷ ʚʠʣʠʚʢʽʚ ï 1,27%. 
29. ʈʽʟʥʝ (ʩʪʘʪʪʽ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʚʽʜʥʝʩʪʠ ʜʦ ʦʜʥʽʻʾ ʟ ʢʘʪʝʛʦʨʽʡ) ï 

1,22%. 
30. ʇʨʦʪʠʧʨʠʛʘʨʥʽ ʬʘʨʙʠ ʪʘ ʧʦʢʨʠʪʪʷ ï 1,19%. 
31. ʉʧʝʮʽʘʣʴʥʽ ʩʧʣʘʚʠ ï 1,19%. 
32. ʉʧʝʮʽʘʣʴʥʽ ʪʘ ʦʩʦʙʣʠʚʽ ʩʧʦʩʦʙʠ ʣʠʪʪʷ ï 1,15%. 
33. ɽʣʝʢʪʨʠʯʥʽ ʧʣʘʚʠʣʴʥʽ ʧʝʯʽ ï 1,11%. 
34. ʆʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʥʽʢʘ ï 1,11%. 
35. ʈʠʥʦʢ ʤʝʪʘʣʽʚ, ʩʧʣʘʚʽʚ, ʪʦʨʛʽʚʣʷ ʪʦʱʦ ï 1,05%. 
36. ɹʽʤʝʪʘʣʝʚʝ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʝ ʣʠʪʚʦ ï 1,04%. 
37. ɺʠʨʦʙʥʠʮʪʚʦ ʚʠʣʠʚʢʽʚ ʽʟ ʣʝʛʦʚʘʥʠʭ ʯʘʚʫʥʽʚ ï 0,96%. 
38. ʄʽʜʥʽ ʩʧʣʘʚʠ ï 0,93%. 
39. ɻʘʟʦʚʽ ʜʝʬʝʢʪʠ ʣʠʪʠʭ ʜʝʪʘʣʝʡ ï 0,93%. 
40. ɺʦʛʥʝʪʨʠʚʠ, ʰʣʘʢʠ ʪʘ ʬʣʶʩʠ ï 0,90%. 
41. ʊʝʭʥʦʣʦʛʽʾ ʩʪʨʫʤʽʚ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ, ʫʣʴʪʨʘʟʚʫʢʫ ʪʦʱʦ ï 0,84%. 
42. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ï 0,81%. 
43. ɹʝʟʧʝʨʝʨʚʥʝ ʣʠʪʪʷ ï 0,74%. 
44. ʍʫʜʦʞʥʻ ʪʘ ʶʚʝʣʽʨʥʝ ʣʠʪʚʦ ï 0,71%. 
45. ɺʘʢʫʫʤʥʽ ʪʝʭʥʦʣʦʛʽʾ ï 0,68%. 
46. ʃʠʪʪʷ ʟʘ ʤʦʜʝʣʷʤʠ, ʱʦ ʛʘʟʠʬʽʢʫʶʪʴʩʷ ï 0,65%. 
47. ɺʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʚʠʣʠʚʢʽʚ ï 0,62%. 
48. ʇʦʟʘʧʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʽ ʨʦʟʣʠʚʘʥʥʷ ʨʦʟʧʣʘʚʽʚ ï 0,45%. 
49. ʉʧʝʮʽʘʣʴʥʘ ʤʝʪʘʣʫʨʛʽʷ ï 0,41%. 
50. ʃʠʪʪʷ ʚ ʦʙʦʣʦʥʢʦʚʽ ʬʦʨʤʠ ï 0,37%. 
51. ʄʘʛʥʽʻʚʽ ʩʧʣʘʚʠ ï 0,32%. 
52. ʌʽʣʴʪʨʫʚʘʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʨʦʟʧʣʘʚʽʚ ï 0,31%. 
53. ʃʠʪʪʷ ʽʟ ʥʝʤʝʪʘʣʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʢʘʤʽʥʴ, ʧʣʘʩʪʤʘʩʩʘ ʪʦʱʦ) ï 

0,26%. 
54. ʆʩʦʙʣʠʚʽ ʩʧʦʩʦʙʠ ʤʘʰʠʥʥʦʾ ʬʦʨʤʦʚʢʠ, ʚ ʪ. ʯ. ʙʝʟʦʧʦʯʥʦʾ ï 0,25%. 
55. ʎʠʥʢʦʚʽ ʪʘ ʽʥʰʽ ʣʝʛʢʽ ʩʧʣʘʚʠ ï 0,21%. 
56. ʇʦʚʝʨʭʥʝʚʝ ʣʝʛʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ï 0,19%. 
57. ʇʨʦʪʦʪʠʧʫʚʘʥʥʷ, ʩʪʝʨʝʦʣʽʪʦʛʨʘʬʽʷ ʪʘ ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ï 

0,15%. 
58. ʂʦʥʚʝʨʪʦʨʥʠʡ ʧʨʦʮʝʩ ï 0,14%. 
59. ʊʝʨʤʦʜʠʥʘʤʽʢʘ ï 0,13%. 
60. ɺʠʨʦʙʥʠʮʪʚʦ ʬʝʨʦʩʧʣʘʚʽʚ ï 0,10%. 
61. ʄʦʥʦʢʨʠʩʪʘʣʠ ʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ï 0,06%. 
62. ʇʽʥʦʤʝʪʘʣʠ ï 0,03%. 
ʃʠʰʝ ʜʝʷʢʽ ʛʘʣʫʟʽ ʥʘʫʢʠ, ʦʩʚʽʪʠ ʪʘ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʤʦʞʫʪʴ 

ʧʦʨʽʚʥʷʪʠʩʷ ʟʘ ʤʘʩʰʪʘʙʘʤʠ ʪʘ ʛʣʠʙʠʥʦʶ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʙʘʟʠ 
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ʽʟ ʣʠʚʘʨʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʘ ʪʦʤʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʚʩʝ 
ʤʦʞʣʠʚʝ, ʱʦʙ ʚʦʥʦ ʧʦʚʝʨʥʫʣʦ ʩʦʙʽ ʣʽʜʝʨʩʪʚʦ ʷʢ ʦʢʨʝʤʘ ʛʘʣʫʟʴ ʦʩʚʽʪʠ ʽ 
ʥʘʫʢʠ. ʎʝ ʩʧʽʣʴʥʝ ʟʘʚʜʘʥʥʷ ʥʘʫʢʦʚʮʽʚ, ʦʩʚʽʪʷʥ, ʧʨʦʤʠʩʣʦʚʮʽʚ ʪʘ ʢʝʨʽʚʥʠʭ 
ʦʨʛʘʥʽʚ ʋʢʨʘʾʥʠ.  
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ʜʦʜʘʪʢʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟ 
ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʥʝʙʝʟʧʝʢ. ʎʝ 
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ʩʪʫʧʽʥʴ ʩʫʙôʻʢʪʠʚʽʟʤʫ ʪʘ ʩʪʫʧʽʥʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʘʥʘʣʽʟʫ, ʦʪʞʝ, 
ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʚʽ ʛʨʫʧʠ ʤʝʪʦʜʽʚ ï ʩʫʙôʻʢʪʠʚʥʽ ʪʘ ʦʙôʻʢʪʠʚʥʽ, ʘ ʪʘʢʦʞ 
ʛʨʫʧʘ ʢʦʤʙʽʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ.  
ʇʨʦʩʪʽʰʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫ ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʫʙôʻʢʪʠʚʥʦʤʫ ʧʽʜʭʦʜʽ, ʢʦʣʠ 

ʧʨʦʛʥʦʟ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʽʻʶ ʦʩʦʙʦʶ. ʉʫʙôʻʢʪʠʚʥʽ ʤʝʪʦʜʠ ʧʨʠʧʫʩʢʘʶʪʴ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʧʨʦʮʝʜʫʨ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 
ʚʠʟʥʘʯʝʥʠʭ ʬʦʨʤ ʡ ʘʣʛʦʨʠʪʤʽʚ. ʎʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘ ʨʝʘʣʽʟʫʶʪʴʩʷ 
ʦʩʦʙʦʶ, ʱʦ ʟʜʽʡʩʥʶʻ ʧʨʦʛʥʦʟ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʛʥʦʟ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 
ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʮʽʻʾ ʦʩʦʙʠ, ʘ ʪʦʯʥʽʩʪʴ ʪʘʢʦʛʦ ʧʨʦʥʦʟʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʨʽʚʥʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʾʾ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʮʽʻʾ ʦʩʦʙʠ, ʜʦʩʚʽʜʦʤ 
ʚʠʨʽʰʝʥʥʷ ʘʥʘʣʦʛʽʯʥʠʭ ʟʘʜʘʯ ʪʦʱʦ. ʉʝʨʝʜ ʩʫʙôʻʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ, ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʽʥʪʫʾʪʠʚʥʽ 
ʤʝʪʦʜʠ. 
ɯʥʪʫʾʪʠʚʥʽ ʤʝʪʦʜʠ ï ʮʝ ʩʧʦʩʦʙʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 

ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘ ʷʚʥʠʭ, ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʜʘʥʠʭ, ʘ ʡ ʥʘ 
ʩʫʙ'ʻʢʪʠʚʥʠʭ ʚʽʜʯʫʪʪʷʭ, ʧʝʨʝʜʯʫʪʪʷʭ ʪʘ ʧʽʜʩʚʽʜʦʤʠʭ ʟʥʘʥʥʷʭ, ʷʢʽ ʥʘʙʫʪʽ 
ʚʥʘʩʣʽʜʦʢ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ. ʎʝʡ ʧʽʜʭʽʜ ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 
ʩʬʝʨʘʭ, ʜʝ ʨʽʰʝʥʥʷ ʤʘʶʪʴ ʧʨʠʡʤʘʪʠʩʷ ʰʚʠʜʢʦ, ʘ ʦʙʩʷʛ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ 
ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʦʙʤʝʞʝʥʠʡ. ʋ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʽʥʪʫʾʮʽʷ 
ʜʦʧʦʤʘʛʘʻ ʬʘʭʽʚʮʷʤ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽ ʩʮʝʥʘʨʽʾ ʨʠʟʠʢʽʚ ʪʘ ʦʮʽʥʠʪʠ 
ʥʝʙʝʟʧʝʢʫ ʩʠʪʫʘʮʽʡ. 
ʆʩʥʦʚʥʽ ʚʠʜʠ ʽʥʪʫʾʪʠʚʥʠʭ ʤʝʪʦʜʽʚ: ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ (ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʥʘʥʴ ʽ ʜʦʩʚʽʜʫ ʬʘʭʽʚʮʽʚ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ), ʤʝʪʦʜ ʘʥʘʣʦʛʽʡ 
(ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʟ ʧʦʜʽʙʥʠʭ ʩʠʪʫʘʮʽʡ), 
ʽʥʪʫʾʪʠʚʥʝ ʧʝʨʝʜʙʘʯʝʥʥʷ (ʧʽʜʭʽʜ, ʢʦʣʠ ʩʧʝʮʽʘʣʽʩʪ, ʥʘ ʦʩʥʦʚʽ ʦʩʦʙʠʩʪʦʛʦ 
ʜʦʩʚʽʜʫ ʪʘ ʽʥʪʫʾʮʽʾ, ʚʠʟʥʘʯʘʻ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʽ ʟʘʛʨʦʟʠ). 
ʇʝʨʝʚʘʛʠ ʽʥʪʫʾʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ: 
ï ʰʚʠʜʢʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʦʣʠ ʚʘʞʣʠʚʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʽʜʩʫʪʥʽ, ʽʥʪʫʾʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ; 
ï ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʜʦʩʚʽʜ. ɼʦʩʚʽʜʯʝʥʽ ʩʧʝʮʽʘʣʽʩʪʠ ʤʦʞʫʪʴ 

ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʨʝʘʣʴʥʽ ʩʠʪʫʘʮʽʾ, ʘ ʪʘʢʦʞ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ 
ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʽ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʩʪʠʢʘʶʪʴʩʷ ʚ ʧʦʚʩʷʢʜʝʥʥʽʡ ʨʦʙʦʪʽ. 
ï ʛʥʫʯʢʽʩʪʴ. ɯʥʪʫʾʪʠʚʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʩʦʙʠʩʪʽ ʟʥʘʥʥʷ ʪʘ ʜʦʩʚʽʜ; 
ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʥʦʚʠʭ ʪʘ ʥʝʟʥʘʡʦʤʠʭ ʫʤʦʚʘʭ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʫʾʮʽʷ ʜʦʧʦʤʘʛʘʻ ʩʧʝʮʽʘʣʽʩʪʘʤ 
ʧʝʨʝʜʙʘʯʘʪʠ ʥʝʙʝʟʧʝʢʫ, ʷʢʫ ʚʘʞʢʦ ʦʮʽʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ 
ʤʝʪʦʜʽʚ). 
ʆʙôʻʢʪʠʚʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 
ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʧʦʢʘʟʥʠʢʽʚ) ʚʽʜ ʤʥʦʞʠʥʠ ʚʭʽʜʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ (ʯʠʥʥʠʢʽʚ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʫʤʦʚʣʝʥʦ 
ʥʘʷʚʥʽʩʪʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʤʥʦʞʠʥʘ ʟʘʜʘʯ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʩʫʙôʻʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʙʝʟ 
ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ. 
ʆʪʞʝ, ʽʥʪʫʾʪʠʚʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʽʚʥʠʢʘʤ ʪʘ 

ʩʧʝʮʽʘʣʽʩʪʘʤ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʘʛʨʦʟʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʝ ʪʽʣʴʢʠ 
ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʬʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠʢʠ, ʘ ʡ ʥʘ 
ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʪʫʾʪʠʚʥʽ 
ʤʝʪʦʜʠ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʘʟʦʤ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʮʽʣʽʩʥʫ 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɻʽʨʥʠʯʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʜʝ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʦʙʣʘʜʥʘʥʥʷ, ʩʠʨʦʚʠʥʘ 

ʪʘ ʤʘʪʝʨʽʘʣʠ ʻ ʧʦʪʝʥʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʰʢʽʜʣʠʚʦʩʪʽ ʫʤʦʚ ʧʨʘʮʽ ʯʠʥʥʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʧʨʦʧʦʥʫʻ ʨʦʙʦʪʦʜʘʚʮʶ ʧʨʦʚʦʜʠʪʠ ʘʪʝʩʪʘʮʽʶ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ [1]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ 

ʧʨʘʮʽè ʦʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʧʦʣʷʛʘʻ ʫ çʨʝʛʫʣʶʚʘʥʥʽ 
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ʚʽʜʥʦʩʠʥ ʤʽʞ ʨʦʙʦʪʦʜʘʚʮʝʤ ʽ ʧʨʘʮʽʚʥʠʢʘʤʠ ʫ ʛʘʣʫʟʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚ ʥʘ 

ʟʜʦʨʦʚʽ ʡ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʧʨʘʮʽ, ʧʽʣʴʛʦʚʝ ʧʝʥʩʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʽʣʴʛʠ 

ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ ʨʦʙʦʪʫ ʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭè [1]. 

ɼʣʷ ʛʽʨʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʘʪʝʩʪʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, 

ʚʠʟʥʘʯʝʥʠʭ ʫ ʉʧʠʩʢʫ ˉ 1 ʨʦʟʜʽʣ ɯɯ ʽ ʫ ʉʧʠʩʢʫ ˉ2 ʨʦʟʜʽʣʽʚ ɯ ʪʘ 

ɯɯ ʇʦʩʪʘʥʦʚʠ ʂʄʋ ʚʽʜ 24 ʯʝʨʚʥʷ 2016 ʨ. ˉ 461 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʩʧʠʩʢʽʚ ʚʠʨʦʙʥʠʮʪʚ, ʨʦʙʽʪ, ʧʨʦʬʝʩʽʡ, ʧʦʩʘʜ ʽ ʧʦʢʘʟʥʠʢʽʚ, ʟʘʡʥʷʪʽʩʪʴ ʚ 

ʷʢʠʭ ʜʘʻ ʧʨʘʚʦ ʥʘ ʧʝʥʩʽʶ ʟʘ ʚʽʢʦʤ ʥʘ ʧʽʣʴʛʦʚʠʭ ʫʤʦʚʘʭè ʫ ʨʝʜʘʢʮʽʾ 

ʇʦʩʪʘʥʦʚʠ ʂʄʋ ˉ 886 ʚʽʜ 06.08.2024. 

ɸʪʝʩʪʘʮʽʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʧʝʨʝʜʙʘʯʘʻ [2]:  

ï ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʽ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʧʨʘʮʽ;  

ï ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʘʞʢʦʩʪʽ ʡ ʥʘʧʨʫʞʝʥʦʩʪʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ;  

ï ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʰʢʽʜʣʠʚʦʩʪʽ ʡ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʧʨʘʮʽ ʪʘ ʾʾ 

ʭʘʨʘʢʪʝʨʫ ʟʘ ʛʽʛʽʻʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ;  

ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʽʟ 

ʰʢʽʜʣʠʚʠʤʠ (ʦʩʦʙʣʠʚʦ ʰʢʽʜʣʠʚʠʤʠ), ʚʘʞʢʠʤʠ (ʦʩʦʙʣʠʚʦ ʚʘʞʢʠʤʠ) 

ʫʤʦʚʘʤʠ ʧʨʘʮʽ;  

ï ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʘ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʽʣʴʛʦʚʝ ʧʝʥʩʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ 

ʨʦʙʦʪʫ ʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ;  

ï ʩʢʣʘʜʘʥʥʷ ʧʝʨʝʣʽʢʫ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʚʠʨʦʙʥʠʮʪʚ, ʧʨʦʬʝʩʽʡ ʪʘ ʧʦʩʘʜ 

ʟ ʧʽʣʴʛʦʚʠʤ ʧʝʥʩʽʡʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ;  

ï ʘʥʘʣʽʟ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʨʽʚʥʷ ʛʽʛʽʻʥʠ, ʭʘʨʘʢʪʝʨʫ ʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʤʽʨʫ ʥʝʙʝʟʧʝʢ ʥʘ ʨʦʙʦʯʠʭ 

ʤʽʩʮʷʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʘʭʦʜʽʚ ʥʘ ʾʭ ʫʩʫʥʝʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ 

ʜʦʟʚʦʣʠʪʴ ʨʦʙʦʪʦʜʘʚʮʶ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ, ʘ ʽ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʫʤʦʚʠ ʧʨʘʮʽ ʤʦʞʣʠʚʦ ʧʨʠʚʝʩʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʜʦ ʚʠʤʦʛ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨʠ ʧʽʣʴʛ ʪʘ 

ʢʦʤʧʝʥʩʘʮʽʡ ʟʘ ʨʦʙʦʪʫ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʨʦʙʦʪʦʜʘʚʮʶ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʢʦʰʪʠ, ʷʢʽ ʚʠʚʽʣʴʥʷʪʴʩʷ, 

ʥʘʧʨʘʚʠʪʠ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʗʢʱʦ ʨʦʙʦʪʦʜʘʚʝʮʴ ʥʝ ʧʨʦʚʝʜʝ ʘʪʝʩʪʘʮʽʶ, ʪʦ ʥʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʙʫʜʝ: 

ï ʧʽʜʧʨʠʻʤʩʪʚʦ ʥʝʩʝ ʟʘʪʨʘʪʠ ʥʘ ʚʠʧʣʘʪʫ ʢʦʤʧʝʥʩʘʮʽʡ ʽ ʥʘʜʘʥʥʷ 

ʛʘʨʘʥʪʽʡ ʧʨʘʮʽʚʥʠʢʘʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦʾ ʘʪʝʩʪʘʮʽʾ ʽ ʧʨʠ 

ʧʝʨʝʚʽʨʮʽ ʽʥʩʧʝʢʪʦʨʘʤʠ ɼʝʨʞʧʨʘʮʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʠʪʘʥʥʷ ʟ ʧʨʠʚʦʜʫ 

ʧʨʘʚʦʤʽʨʥʦʩʪʽ ʪʘʢʠʭ ʚʠʧʣʘʪ ʪʘ ʟ ʦʧʦʜʘʪʢʫʚʘʥʥʷʤ ʪʘʢʠʭ ʚʠʧʣʘʪ;  
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ï ʷʢʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʥʝ ʥʘʜʘʚʘʪʠʤʝ ʧʨʘʮʽʚʥʠʢʘʤ ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ 

ʨʦʙʦʪʫ ʚ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ, ʪʦ ʚʦʥʠ ʤʦʞʫʪʴ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʩʫʜʫ ʽ 

ʚʠʤʘʛʘʪʠ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʽ ʤʦʨʘʣʴʥʦʛʦ ʟʙʠʪʢʫ. ʂʨʽʤ ʪʦʛʦ 

ʮʝ ʜʘʻ ʧʽʜʩʪʘʚʫ ʧʨʘʮʽʚʥʠʢʫ ʨʦʟʨʠʚʘʪʠ ʪʨʫʜʦʚʠʡ ʜʦʛʦʚʽʨ ʟʘ ʚʣʘʩʥʠʤ 

ʙʘʞʘʥʥʷʤ ʙʝʟ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʜʚʦʪʠʞʥʝʚʦʛʦ ʩʪʨʦʢʫ (ʯ. 3 ʩʪ. 38 ʂɿʧʇ) [3]; 

ï ʢʝʨʽʚʥʠʢ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʤʦʞʝ ʙʫʪʠ ʧʨʠʪʷʛʥʝʥʠʡ ʜʦ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʩʧʣʘʪʠ ʰʪʨʘʬʫ ʟʛʽʜʥʦ ʯ. 1 

ʩʪ. 1 ʂʋʧɸʇ [4] ʱʦʜʦ ʧʦʨʫʰʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʪʘ ʧʦʨʷʜʢʫ ʾʾ ʧʨʦʚʝʜʝʥʥʷ. 

ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʤʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 30.06.2023 ˉ660 ʚʥʝʩʝʥʽ 

ʟʤʥ̔ʠ ʜʦ ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ 

ʱʦʜʦ ʾʾ ʧʨʦʚʝʜʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 

ʨʦʙʦʪʦʜʘʚʝʮʴ ʩʚʦʾʤ ʨʽʰʝʥʥʷʤ, ʧʦʛʦʜʞʝʥʠʤ ʟ ʧʨʦʬʩʧʽʣʢʦʶ ʤʦʞʝ 

ʧʝʨʝʥʝʩʪʠ ʪʝʨʤʽʥ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ , ʩʪʨʦʢ ʧʨʦʚʝʜʝʥʥʷ ʷʢʦʾ ʥʘʩʪʘʚ ʧʽʜ 

ʯʘʩ ʚʽʡʩʴʢʦʚʦʛʦ ʩʪʘʥʫ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʘʪʝʩʪʘʮʽʶ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ 

ʧʨʦʚʦʜʠʪʠ ʧʨʦʪʷʛʦʤ ʰʝʩʪʠ ʤʽʩʷʮʽʚ ʟ ʜʥʷ ʧʨʠʧʠʥʝʥʥʷ ʯʠ ʩʢʘʩʫʚʘʥʥʷ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʋʢʨʘʾʥʽ ʘ ʨʝʟʫʣʴʪʘʪʠ ʘʪʝʩʪʘʮʽʾ, ʧʨʦʚʝʜʝʥʦʾ ʜʦ ʚʚʝʜʝʥʥʷ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʋʢʨʘʾʥʽ, ʧʨʦʜʦʚʞʫʶʪʴ ʜʽʷʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʦʾ ʘʪʝʩʪʘʮʽʾ ʫ ʚʠʟʥʘʯʝʥʽ ʩʪʨʦʢʠ [5]. 

ʇʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ï ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ 

ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ï ʥʘʜʘʥʥʷ ʧʝʥʩʽʡ ʟʘ ʚʽʢʦʤ ʥʘ ʧʽʣʴʛʦʚʠʭ 

ʫʤʦʚʘʭ, ʽʥʰʠʭ ʧʽʣʴʛ ʪʘ ʢʦʤʧʝʥʩʘʮʽʡ. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ 

ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʪʝʭʥʽʯʥʠʭ, 

ʝʢʦʥʦʤʽʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. 

 

Перелік використаних джерел 

1. ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽè. 

2. ʇʦʩʪʘʥʦʚʘ ʂʄʋ ʚʽʜ 24 ʯʝʨʚʥʷ 2016 ʨ. ˉ 461 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʩʧʠʩʢʽʚ ʚʠʨʦʙʥʠʮʪʚ, ʨʦʙʽʪ, ʧʨʦʬʝʩʽʡ, ʧʦʩʘʜ ʽ ʧʦʢʘʟʥʠʢʽʚ, ʟʘʡʥʷʪʽʩʪʴ ʚ 

ʷʢʠʭ ʜʘʻ ʧʨʘʚʦ ʥʘ ʧʝʥʩʽʶ ʟʘ ʚʽʢʦʤ ʥʘ ʧʽʣʴʛʦʚʠʭ ʫʤʦʚʘʭè (ʫ ʨʝʜʘʢʮʽʾ 

ʇʦʩʪʘʥʦʚʠ ʂʄʋ ˉ 886 ʚʽʜ 06.08.2024). 

3. ʂʦʜʝʢʩ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʮʶ ʋʢʨʘʾʥʠ. 

4. ʂʦʜʝʢʩ ʋʢʨʘʾʥʠ ʧʨʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʨʘʚʦʧʦʨʫʰʝʥʥʷ 

5. ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʤʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 30.06.2023 ˉ660 

çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥʠ ʜʦ ʧʫʥʢʪʫ 4 ʇʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʥʷ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʟʘ ʫʤʦʚʘʤʠ ʧʨʘʮʽè 
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technical university",  

Zaporizhzhia, Ukraine 

Меркулов С.В.,  
ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ, ʛʨʫʧʘ 263-23-1ʤ, 

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʽʥʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʋ ʙʫʜʽʚʥʠʮʪʚʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʷʢ ʧʨʘʚʠʣʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʘʮʷ ʨʽʟʥʠʭ ʧʽʜʨʷʜʥʠʭ ʽ ʩʫʙʧʽʜʨʷʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʇʦʪʫʞʥʠʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʋʆʇ/ʉʪʘʥʜʘʨʪʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʠʪʠ ʻʜʠʥʠʡ ʰʘʙʣʦʥ ʜʣʷ ʚʩʽʭ ʩʪʦʨʽʥ, ʟʘʡʥʷʪʠʭ ʥʘ 

ʤʘʡʜʘʥʯʠʢʫ, ʟ ʤʝʪʦʶ ʫʥʽʬʽʢʘʮʽʾ ʧʣʘʥʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʆʇ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʩʠʩʪʝʤʠ.  

ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ 

ʽʥʞʠʥʽʨʠʥʛʦʚʦʾ ʢʦʤʧʘʥʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʯʠʥʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʾʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʅʘ ʯʠʥʥʠʢʠ ʽʥʞʠʥʽʨʠʥʛʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʤʘʻ ʚʧʣʠʚ 

ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧʘʥʽʻʶ ʟʘʛʘʣʦʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʘ 

ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʞʠʥʽʨʠʥʛʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʫ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʻ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʦ 

ʪʘ ʥʘʜʘʥʦ ʚʩʽʤ ʯʣʝʥʘʤ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʢʫʤʝʥʪʘʮʽʶ ʱʦʜʦ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʦʶ, ʱʦʙ ʢʝʨʽʚʥʠʮʪʚʦ 

ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʧʦʚʥʽʩʪʶ ʨʦʟʫʤʽʣʠ ʩʚʦʾ ʦʙʦʚ'ʷʟʢʠ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʘ 

ʪʘʢʦʞ ʪʝ, ʷʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ 

ʙʝʟʧʝʢʦʶ ʥʘ ʧʨʦʻʢʪʘʭ. 

Чому готовий стандарт не взяти і застосувати? ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʇʦʣʽʪʠʢʠ ʍʦʣʜʠʥʛʫ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʟʜʦʨʦʚ'ʷ ʪʘ ʜʦʚʢʽʣʣʷ, 

ʟʘʪʚʝʨʜʞʝʥʦʾ ʫ 2013 ʨ., ʨʦʟʨʦʙʣʝʥʦ ʉʪʘʥʜʘʨʪ, ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʻʜʠʥʽ 

ʚʠʤʦʛʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʍʦʣʜʠʥʛʫ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʆʇ, ʇɹ ʪʘ ʆɻʉ ʧʽʜ 

ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ. 

ɹʽʟʥʝʩ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʆʇ, ʇɹ ʪʘ ʆʅʉ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ, 

ʚʠʢʣʘʜʝʥʽ ʚ ʈʝʛʣʘʤʝʥʪʽ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ 
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(ʨʠʩ. 1) ʪʘ ʉʪʘʥʜʘʨʪʽ çʋʧʨʘʚʣʽʥʥʷ ʆʇ, ʇɹ ʪʘ ʆʅʉ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚè (ʨʠʩ. 2) (ʚʥʫʪʨʽʰʥʽ ʜʦʢʫʤʝʥʪʠ ʍʦʣʜʠʥʛʫ) ʥʝ ʻ 

ʚʠʯʝʨʧʥʠʤʠ, ʤʽʩʪʷʪʴ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʮʝʩʽʚ ʢʝʨʫʚʘʥʥʷ ʆʇ ʪʘ ʇɹ. 

ʄʝʪʘ ʧʝʨʝʣʽʯʝʥʠʭ ʉʪʘʥʜʘʨʪʽʚ ï ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʫ 

ʩʬʝʨʽ ʆʇ, ʇɹ ʪʘ ʆʆʉ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʤʦʛ 

ʤʽʞʥʘʨʦʜʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʪʠ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʧʝʨʝʜʦʚʦʾ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʘʢʪʠʢʠ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ 

ʧʨʦʻʢʪʽʚ.  

 

 
 

Рис. 1. Блок-схема бізнес процесів МСС «AS IS – ЯК Є» побудована 

автором на підставі Регламенту реалізації стратегічних 

інвестиційних проєктів 

 

 
Рис. 2. Схема процесу управління ОП, ПБ та ОНС 

на Фазі 1 (FEL-1) «AS IS – ЯК Є» побудований автором 

на підставі внутрішніх документів 
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ɿ ʤʦʤʝʥʪʫ ʧʨʠʡʥʷʪʪʷ (ʟʘʪʚʝʨʜʞʝʥʥʷ) ʩʪʘʥʜʘʨʪʫ ʟʘʢʦʥʦʜʘʚʩʪʚʦ 

ʋʢʨʘʾʥʠ ʟʘʟʥʘʣʦ ʟʥʘʯʥʠʭ ʟʤʽʥ. ʈʘʪʠʬʽʢʦʚʘʥʽ ʤʽʞʥʘʨʦʜʥʽ ʢʦʥʚʝʥʮʽʾ, 

ʜʠʨʝʢʪʠʚʠ, ʥʘʙʫʣʠ ʯʠʥʥʦʩʪʽ ʅʇɸʆʇ ʷʢʽ ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ.  

ɼʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʉʪʘʥʜʘʨʪʫ ɯʥʞʠʥʽʨʠʥʛʦʚʦʶ ʢʦʤʧʘʥʽʻʶ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʉʪʘʥʜʘʨʪʘʤʠ ʍʦʣʜʠʥʛʫ ʥʘ ʧʨʦʻʢʪʘʭ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʶ ʙʝʟʧʝʢʦʶ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʚʠʤʦʛʠ ʜʦ 

ʢʝʨʫʚʘʥʥʷ ʆʇ ʪʘ ʇɹ ʤʘʶʪʴ ʙʫʪʠ ʦʮʽʥʝʥʽ, ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʝʨʫʶʯʠʭ ʧʽʜʩʠʩʪʝʤ, ʥʘʧʨʠʢʣʘʜ çʇʣʘʥʫʚʘʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʠʪʘʥʥʷʤʠ ʆʇ, ʇɹ ʪʘ ʆʅʉè (ʨʠʩ. 3), ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʘʢʪʫʘʣʴʥʠʤ ɿʘʢʦʥʦʜʘʚʯʽʤ ʚʠʤʦʛʘʤ, ʪʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʚʝʜʽʥʢʠ ʧʽʜʩʠʩʪʝʤ ʫ ʚʠʧʘʜʢʘʭ ʯʘʩʪʢʦʚʦʾ ʪʘ ʧʦʚʥʦʾ ʚʽʜʤʦʚʠ ʝʣʝʤʝʥʪʫ. 

ʋ ʨʘʟʽ ʥʝ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʫ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ 

ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʶ ʙʝʟʧʝʢʦʶ ʥʘ ʧʨʦʻʢʪʽ ʨʦʟʨʦʙʢʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʫ ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʥʦ ʧʦʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʜʦʩʢʦʥʘʣʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʆʇ ʪʘ ʇɹ ʪʘ ʧʽʜʚʠʱʠʪʠ ʾʾ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʘʙʦ 

ʧʨʦʻʢʪʘ. 

 

 
 

Рис. 3. Структура керуючої підсистеми 

«Планування та управління питаннями ОП, ПБ та ОНС» 

 

ʈʦʟʨʦʙʢʘ ʉʪʘʥʜʘʨʪʫ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ 

ʙʝʟʧʝʢʠ ʢʦʤʧʘʥʽʾ ʩʧʨʷʤʦʚʘʥʘ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ 

ʤʝʥʝʜʞʤʝʥʪ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʘʢʪʫʘʣʴʥʠʤ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ ʫ 

ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ɯʥʞʠʥʽʨʠʥʛʦʚʦʶ ʢʦʤʧʘʥʽʻʶ ʚ ʧʠʪʘʥʥʷʭ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʝʪʘʧʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʘʢʝʪʫ/ 
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ʜʝʢʽʣʴʢʦʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʥʘ ʧʦʩʪʽʡʥʝ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʆʇ ʪʘ ʇɹ.  

ʉʪʘʥʜʘʨʪ ʢʦʤʧʘʥʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ 

ʙʝʟʧʝʢʠ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʴ 

ʦʪʨʠʤʘʥʥʷ ʯʽʪʢʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʨʦʮʝʩʠ ʚ ʦʭʦʨʦʥʽ ʧʨʘʮʽ ʠ ʧʨʦʤʠʩʣʦʚʦʾ 

ʙʝʟʧʝʢʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ. ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʉʪʘʥʜʘʨʪʫ 

ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʉʪʘʥʜʘʨʪʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʋʧʨʘʚʣʽʥʥʷʤ ʟ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ, ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ ʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫ ʢʦʤʧʘʥʽʾ ʚ ʥʘʷʚʥʠʭ ʜʠʨʝʢʮʽʷʭ. 
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Японія ʩʪʠʢʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʟʝʤʣʝʪʨʫʩʠ, ʪʘʡʬʫʥʠ ʪʘ ʮʫʥʘʤʽ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʾʾ ʛʝʦʛʨʘʬʽʯʥʠʤ 
ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʥʘ ʩʪʠʢʫ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʣʠʪ: 
ʊʠʭʦʦʢʝʘʥʩʴʢʦʾ, ʇʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ, ɭʚʨʘʟʽʡʩʴʢʦʾ ʪʘ ʌʽʣʽʧʧʽʥʩʴʢʦʾ 
[1]. ʂʨʘʾʥʘ ʪʘʢʦʞ ʤʘʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʮʫʥʘʤʽ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʧʽʜʚʦʜʥʠʭ 
ʨʦʟʣʦʤʽʚ ʧʦʙʣʠʟʫ ʾʾ ʫʟʙʝʨʝʞʞʷ [1]. Великий Східнояпонський 
землетрус 2011 року ʙʫʚ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʢʘʪʘʩʪʨʦʬ ʫ ʩʫʯʘʩʥʽʡ 
ʽʩʪʦʨʽʾ ʢʨʘʾʥʠ: ʟʝʤʣʝʪʨʫʩ ʤʘʛʥʽʪʫʜʦʶ 9 ʙʘʣʽʚ ʟʘʙʨʘʚ ʧʦʥʘʜ 20 000 ʞʠʪʪʽʚ 
ʽ ʧʨʠʟʚʽʚ ʜʦ ʩʝʨʡʦʟʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʚʢʣʶʯʘʶʯʠ ʷʜʝʨʥʫ ʘʚʘʨʽʶ ʥʘ ɸɽʉ 
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"ʌʫʢʫʩʽʤʘ [1]. ʎʷ ʧʦʜʽʷ ʧʽʜʢʨʝʩʣʠʣʘ ʚʘʞʣʠʚʽʩʪʴ ʥʘʜʽʡʥʠʭ, ʛʥʫʯʢʠʭ ʪʘ 
ʰʚʠʜʢʦ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʘʪʘʩʪʨʦʬʘʤʠ, ʟʜʘʪʥʠʭ 
ʝʬʝʢʪʠʚʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʪʘʢʠʭ ʢʘʪʘʩʪʨʦʬ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ 
ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ [1]. 
ɸʛʝʥʪʩʪʚʦ ʟ ʙʦʨʦʪʴʙʠ ʟ ʧʦʞʝʞʘʤʠ ʪʘ ʩʪʠʭʽʡʥʠʤʠ ʣʠʭʘʤʠ (FDMA) 

ʚʽʜʽʛʨʘʻ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʚ ʩʠʩʪʝʤʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʗʧʦʥʽʾ [2]. ʎʝ 
ʢʣʶʯʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʣʘʥʫʚʘʥʥʷ, ʧʽʜʛʦʪʦʚʢʫ ʪʘ 
ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ ʪʘ 
ʭʘʨʘʢʪʝʨʫ [2]. ɿʘʚʜʷʢʠ ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʧʦʣʽʪʠʮʽ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ 
ʩʪʠʭʽʡʥʠʭ ʣʠʭ, FDMA ʨʦʟʨʦʙʣʷʻ ʩʠʩʪʝʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʘʭʠʩʪʫ 
ʥʘʩʝʣʝʥʥʷ, ʧʦʢʨʘʱʝʥʥʶ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ 
ʢʦʦʨʜʠʥʘʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʚʣʘʜʠ [3]. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʚʥʫʪʨʽʰʥʽʭ 
ʦʙʦʚ'ʷʟʢʽʚ, FDMA ʯʘʩʪʦ ʟʘʣʫʯʘʻʪʴʩʷ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʟʘʭʦʜʽʚ ʟ ʥʘʜʘʥʥʷ 
ʜʦʧʦʤʦʛʠ ʧʦʩʪʨʘʞʜʘʣʠʤ ʢʨʘʾʥʘʤ, ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 
ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʚ ʤʽʞʥʘʨʦʜʥʽʡ ʩʧʽʣʴʥʦʪʽ [3]. 
ʋ сфері управління пожежною безпекою та ліквідації наслідків 

катастроф FDMA ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʦʨʜʠʥʘʮʽʶ ʤʽʞ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʘ 
ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ, ʨʦʟʨʦʙʢʫ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ, 
ʨʝʛʫʣʷʨʥʽ ʽʥʩʧʝʢʮʽʾ ʥʘ ʦʙ'ʻʢʪʘʭ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʚʢʣʶʯʘʶʯʠ 
ʥʘʬʪʦʭʽʤʽʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ [3]. ʎʝ ʘʛʝʥʪʩʪʚʦ ʪʘʢʦʞ ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʻ 
ʟ ʤʽʩʮʝʚʠʤʠ ʫʨʷʜʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʯʘʩʥʦʾ ʝʚʘʢʫʘʮʽʾ ʥʘʩʝʣʝʥʥʷ ʪʘ 
ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʧʝʨʘʮʽʷʤʠ ʥʘ ʤʽʩʮʷʭ [3]. ʇʨʠʨʦʜʥʽ ʣʠʭʘ 
ʟʥʘʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʗʧʦʥʽʾ ʟ ʚʝʣʠʢʦʶ ʯʘʩʪʦʪʦʶ. ʊʘʡʬʫʥ 
"ʍʘʛʽʙʽʩ" 2019 ʨʦʢʫ, ʟʝʤʣʝʪʨʫʩ ʫ ʧʨʝʬʝʢʪʫʨʽ ʌʫʢʫʩʽʤʘ 2022 ʨʦʢʫ, 
ʩʧʨʠʯʠʥʠʣʠ ʟʥʘʯʥʽ ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ, ʘ ʥʝʱʦʜʘʚʥʽʡ 
ʟʝʤʣʝʪʨʫʩ ʚ ʧʨʝʬʝʢʪʫʨʽ ɯʩʽʢʘʚʘ 2024 ʨʦʢʫ ʚʢʦʪʨʝ ʥʘʛʘʜʘʚ ʧʨʦ ʧʦʩʪʽʡʥʽ 
ʨʠʟʠʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ [4,5,6]. 
ʆʩʥʦʚʥʦʶ ʤʽʩʽʻʶ FDMA ʻ захист громадян Японії ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʧʽʜʪʨʠʤʢʫ ʧʦʪʫʞʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ 
ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ [7]. ʋʧʨʘʚʣʽʥʥʷ 
ʧʦʞʝʞʥʦʶ ʙʝʟʧʝʢʦʶ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʨʠ ʨʽʚʥʽ: ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ 
FDMA ʟʘʡʤʘʻʪʴʩʷ ʧʣʘʥʫʚʘʥʥʷʤ ʪʘ ʨʦʟʨʦʙʢʦʶ ʩʠʩʪʝʤʠ, ʧʨʝʬʝʢʪʫʨʥʽ 
ʦʨʛʘʥʠ ʚʣʘʜʠ ʢʦʦʨʜʠʥʫʶʪʴ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʤʫʥʽʮʠʧʘʣʽʪʝʪʽʚ, 
ʘ ʤʫʥʽʮʠʧʘʣʴʥʽ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʘʣʽʟʫʶʪʴ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ 
[7]. ʊʘʢʠʡ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʨʽʟʥʽ 
ʩʠʪʫʘʮʽʾ ʪʘ ʫʥʠʢʘʪʠ ʟʥʘʯʥʠʭ ʚʪʨʘʪ [7]. ʉʠʩʪʝʤʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʞʝʞ ʫ 
ʗʧʦʥʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʧʨʦ ʧʦʞʝʞʥʫ ʩʣʫʞʙʫ, ʚʠʤʘʛʘʻ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʘʤ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʡ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴ [7]. ʎʝ ʚʢʣʶʯʘʻ ʧʨʠʟʥʘʯʝʥʥʷ ʢʝʨʽʚʥʠʢʽʚ ʧʦʞʝʞʥʦʾ 
ʙʝʟʧʝʢʠ, ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʽʚ ʙʫʜʽʚʝʣʴ ʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʞʝʞʥʦʾ 
ʙʝʟʧʝʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ 
ʣʦʢʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ 
ʧʦʧʝʨʝʜʞʝʥʥʷ, ʝʚʘʢʫʘʮʽʾ ʪʘ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ [7]. 
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ʗʧʦʥʽʷ ʧʨʠʜʽʣʷʻ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ навчанню населення ʱʦʜʦ ʜʽʡ ʫ 
ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʆʩʥʦʚʠ ʙʝʟʧʝʢʠ ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʰʢʦʣʘʭ, ʜʝ 
ʜʽʪʠ ʥʘʚʯʘʶʪʴʩʷ ʧʨʘʚʠʣʴʥʦ ʧʦʚʦʜʠʪʠʩʷ ʧʽʜ ʯʘʩ ʢʘʪʘʩʪʨʦʬ, ʱʦ ʧʽʜʚʠʱʫʻ 
ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʛʦʪʦʚʥʦʩʪʽ ʛʨʦʤʘʜʷʥ. ʂʨʽʤ ʪʦʛʦ, ʫ ʙʘʛʘʪʴʦʭ ʷʧʦʥʩʴʢʠʭ 
ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʭ ʻ ʤʽʥʽʤʘʣʴʥʽ ʟʘʩʦʙʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʪʘʢʽ ʷʢ 
ʚʦʛʥʝʛʘʩʥʠʢʠ, ʘ ʛʦʪʝʣʽ ʪʘ ʛʨʦʤʘʜʩʴʢʽ ʫʩʪʘʥʦʚʠ ʟʘʙʝʟʧʝʯʝʥʽ ʟʘʭʠʩʥʠʤʠ 
ʢʘʩʢʘʤʠ ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʣʽʭʪʘʨʠʢʘʤʠ [8]. ʉʠʩʪʝʤʘ ʨʘʥʥʴʦʛʦ ʦʧʦʚʽʱʝʥʥʷ 
ʻ ʱʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʢʘʪʘʩʪʨʦʬ: ʥʘʮʽʦʥʘʣʴʥʠʡ 
ʤʦʚʥʠʢ NHK ʦʧʝʨʘʪʠʚʥʦ ʽʥʬʦʨʤʫʻ ʛʨʦʤʘʜʷʥ ʯʝʨʝʟ ʪʝʣʝʙʘʯʝʥʥʷ, ʨʘʜʽʦ ʪʘ 
ʽʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʠ ʚ ʨʘʟʽ ʥʘʙʣʠʞʝʥʥʷ ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ, ʜʦʟʚʦʣʷʶʯʠ 
ʤʝʰʢʘʥʮʷʤ ʚʯʘʩʥʦ ʧʽʜʛʦʪʫʚʘʪʠʩʷ [8]. NHK ʦʧʦʚʽʱʘʻ ʘʫʜʠʪʦʨʽʶ ʧʨʦ 
ʧʨʠʨʦʜʥʫ ʢʘʪʘʩʪʨʦʬʫ ʜʫʞʝ ʰʚʠʜʢʦ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʗʧʦʥʩʴʢʠʤ 
ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤ ʘʛʝʥʪʩʪʚʦʤ (JMA), ʷʢʝ ʘʥʘʣʽʟʫʻ ʜʘʥʽ ʚʽʜ ʩʝʡʩʤʦʤʝʪʨʽʚ, 
ʨʦʟʤʽʱʝʥʠʭ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʗʧʦʥʽʾ [8]. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʛʦʪʦʚʮʽ 
ʥʘʩʝʣʝʥʥʷ ʜʦ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚʽʜʽʛʨʘʶʪʴ ʩʠʤʫʣʷʪʦʨʠ [9]. ʎʝ 
ʽʥʪʝʨʘʢʪʠʚʥʽ ʮʝʥʪʨʠ ʡ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʣʶʜʷʤ 
ʚʠʧʨʦʙʫʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʢʘʪʘʩʪʨʦʬ ʽ ʥʘʚʯʠʪʠʩʷ ʜʽʷʪʠ ʧʽʜ ʯʘʩ 
ʥʠʭ. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʩʠʤʫʣʷʪʦʨʠ ʚʢʣʶʯʘʶʪʴ ʥʘʚʯʘʥʥʷ ʱʦʜʦ ʜʽʡ ʧʽʜ ʯʘʩ 
ʟʝʤʣʝʪʨʫʩʽʚ, ʧʦʞʝʞ, ʪʘʡʬʫʥʽʚ ʽ ʮʫʥʘʤʽ [9]. ʆʜʥʠʤ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʪʘʢʠʭ 
ʮʝʥʪʨʽʚ ʻ ʇʘʨʢ ʟʘʧʦʙʽʛʘʥʥʷ ʢʘʪʘʩʪʨʦʬʘʤ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʊʦʢʽʦ [9]. 
ʗʧʦʥʽʷ ʤʘʻ ʦʜʥʫ ʟ ʥʘʡʨʦʟʚʠʥʝʥʽʰʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʥʘʩʝʣʝʥʥʷ [10]. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʜʭʦʜʠ ʪʘ ʤʝʪʦʜʠ 
ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 
ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʂʨʘʾʥʘ ʤʘʻ ʨʦʟʚʠʥʝʥʫ ʩʠʩʪʝʤʫ ʛʨʦʤʘʜʩʴʢʠʭ 
ʧʨʠʪʫʣʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʚʠʧʘʜʢʫ ʥʘʜʟʚʠʯʘʡʥʠʭ 
ʩʠʪʫʘʮʽʡ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʝʚʘʢʫʶʚʘʪʠ ʥʘʩʝʣʝʥʥʷ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ [10]. 
ʂʦʦʨʜʠʥʘʮʽʶ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʧʽʜ ʯʘʩ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʟʘʙʝʟʧʝʯʫʻ ʎʝʥʪʨʘʣʴʥʘ ʨʘʜʘ ʟ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʣʠʭ, ʦʯʦʣʶʚʘʥʘ 
ʧʨʝʤ'ʻʨ-ʤʽʥʽʩʪʨʦʤ ʗʧʦʥʽʾ [11]. ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʨʘʜʠ ʚʢʣʶʯʘʶʪʴ 
ʧʣʘʥʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʚʽʜ ʣʠʭ ʽ ʢʦʥʪʨʦʣʴ ʟʘ ʾʭ ʚʠʢʦʥʘʥʥʷʤ 
ʜʝʨʞʘʚʥʠʤʠ, ʛʨʦʤʘʜʩʴʢʠʤʠ, ʥʘʧʽʚʜʝʨʞʘʚʥʠʤʠ ʪʘ ʧʨʠʚʘʪʥʠʤʠ 
ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʧʣʘʥʫ ʟʘʭʠʩʪʫ ʚʽʜ 
ʣʠʭ ʽ ʟʘʭʦʜʽʚ ʜʣʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʤʦʥʽʪʦʨʠʥʛ ʩʝʡʩʤʽʯʥʦʾ 
ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-
ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʟ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʣʠʭ [11]. ɺ ʧʝʨʽʦʜ ʥʘʜʟʚʠʯʘʡʥʦʾ 
ʩʠʪʫʘʮʽʾ ʘʙʦ ʥʘʩʪʘʥʥʷ ʚʝʣʠʢʦʛʦ ʣʠʭʘ, ʥʘ ʙʘʟʽ ʎʝʥʪʨʘʣʴʥʦʾ ʨʘʜʠ 
ʩʪʚʦʨʶʶʪʴʩʷ ʎʝʥʪʨʘʣʴʥʠʡ ʰʪʘʙ ʟ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʣʠʭʘ ʘʙʦ 
ʎʝʥʪʨʘʣʴʥʠʡ ʰʪʘʙ ʱʦʜʦ ʥʝʛʘʡʥʠʭ ʟʘʭʦʜʽʚ ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʦʾ 
ʩʠʪʫʘʮʽʾ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʽ ʤʘʩʰʪʘʙʽʚ ʣʠʭʘ) [11].  
ʊʘʢʠʤ ʯʠʥʦʤ, Японія ʻ ʧʨʠʢʣʘʜʦʤ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʪʠʭʽʡʥʠʭ ʣʠʭ. ɰʾ ʜʦʩʚʽʜ ʪʘ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʩʠʩʪʝʤʘ 
ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʮʽʥʥʠʤ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʽʥʰʠʭ 
ʢʨʘʾʥ, ʱʦ ʧʨʘʛʥʫʪʴ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʤʝʥʰʠʪʠ 
ʥʘʩʣʽʜʢʠ ʩʪʠʭʽʡʥʠʭ ʣʠʭ. ɼʽʷʣʴʥʽʩʪʴ FDMA ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʮʠʚʽʣʴʥʦʛʦ 
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ʟʘʭʠʩʪʫ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʥʘʩʣʽʜʢʽʚ ʧʨʠʨʦʜʥʠʭ ʽ ʪʝʭʥʦʛʝʥʥʠʭ 
ʢʘʪʘʩʪʨʦʬ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 
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ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʽʥʩʪʨʫʤʝʥʪ OSHA Visual 
Inspection Training Game Play ʜʝʤʦʥʩʪʨʫʻ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʨʦʙʣʷʪʴ 
ʡʦʛʦ ʝʬʝʢʪʠʚʥʠʤ ʫ ʮʽʡ ʛʘʣʫʟʽ. ʇʦ-ʧʝʨʰʝ, ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʮʴʦʛʦ 
ʥʘʚʯʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʘʢʪʠʚʥʦ ʟʘʣʫʯʘʻ ʫʯʘʩʥʠʢʽʚ ʜʦ ʧʨʦʮʝʩʫ 
ʥʘʚʯʘʥʥʷ, ʱʦ ʩʫʪʪʻʚʦ ʟʘʚʝʨʰʫʻ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʟʘʧʘʤôʷʪʦʚʫʚʘʪʠ ʪʘ 
ʦʪʨʠʤʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʝʙʝʟʧʝʢʠ ʜʦʟʚʦʣʷʻ ʫʯʘʩʥʠʢʘʤ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʝʘʣʽʩʪʠʯʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʫʤʦʚʠ, ʷʢʽ 
ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 
ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʨʽʟʥʽ ʥʝʙʝʟʧʝʢʠ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚ 
ʢʦʥʢʨʝʪʥʠʭ ʘʩʧʝʢʪʘʭ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ ʫʯʘʩʥʠʢʠ ʧʽʜʪʨʠʤʫʶʪʴ 
ʜʝʪʘʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʱʦʜʦ ʩʚʦʾʭ ʨʽʰʝʥʴ, ʱʦ ʧʦʢʨʘʱʫʶʪʴ 
ʩʘʤʦʦʮʽʥʢʫ ʪʘ ʽʜʝʘʣʴʥʠʡ ʥʘʚʠʯʦʢ ʫ ʩʬʝʨʽ ʙʝʟʧʝʢʠ. 

. 
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Рис. 1 Загальний вигляд 
OSHA VISUAL INSPECTION TRAINING GAME PLAY  

 
ʂʨʽʤ ʪʦʛʦ, ʛʥʫʯʢʽʩʪʴ ʜʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ 

ʚ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʦʥʪʝʢʩʪʘʭ ï ʷʢ ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʢʣʘʩʥʠʭ ʢʽʤʥʘʪʘʭ, ʪʘʢ ʽ 
ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪʘʭ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʰʠʨʰʦʾ ʘʫʜʠʪʦʨʽʾ. 
ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʛʨʠ ʚ ʛʨʫʧʘʭ, ʱʦ 
ʩʪʠʤʫʣʶʻ ʢʦʤʘʥʜʥʫ ʨʦʙʦʪʫ, ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ ʤʽʞ 
ʫʯʘʩʥʠʢʘʤʠ, ʧʽʜʚʠʱʫʶʯʠ ʢʦʣʝʢʪʠʚʥʫ ʩʚʽʜʦʤʽʩʪʴ ʧʨʦ ʙʝʟʧʝʢʫ. 
ʅʝ ʤʝʥʰʝ ʻ ʡ ʪʦʡ ʬʘʢʪ, ʱʦ ʫʯʘʩʥʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʥʘʚʠʯʢʠ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʢ ʫ ʙʝʟʧʝʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 
ʱʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʫ ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ. ɿʘʚʜʷʢʠ ʚʘʰʽʡ 
ʘʜʘʧʪʠʚʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪ ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʠʡ ʧʽʜ ʩʧʝʮʽʘʣʴʥʽ 
ʧʦʪʨʝʙʠ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

 

  
 

Рис. 2 Практика ідентифікації небезпек 
 
ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ OSHA Visual Inspection Training Game Play ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʯʥʦ ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ 
ʧʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʱʦʜʦ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ, ʨʦʟʚʠʪʢʫ 
ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʥʘʚʠʯʢʘ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ. 

 
Перелік використаних джерел 

1. OSHA Visual Inspection Training Game Play. URL: 
www.osha.gov/hazfinder 
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ANALYSIS OF HARMFUL AND DANGEROUS FACTORS 

ASSOCIATED WITH TECHNOLOGICAL PROCESSES  

AT THE MINING AND BENEFICIATION PLANT  

 

ɸʅɸʃɯɿ ʐʂɯɼʃʀɺʀʍ ʊɸ ʅɽɹɽɿʇɽʏʅʀʍ ʌɸʂʊʆʈɯɺ, 

ʇʆɺôʗɿɸʅʀʍ ɿ ʊɽʍʅʆʃʆɻɯʏʅʀʄʀ ʇʈʆʎɽʉɸʄʀ 

ʅɸ ɻɯʈʅʀʏʆ-ɿɹɸɻɸʏʋɺɸʃʔʅʆʄʋ ʂʆʄɹɯʅɸʊɯ 

 

Saveikin V.S.,  
Student (group 263-23-2M),  

LLC ñMetinvest polytechnic  

technical universityò,  

Zaporizhzhia, Ukraine 

Савейкін В.С.,  
ʩʪʫʜʝʥʪ ʛʨʫʧʠ 263-23-2ʄ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 
ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʟʥʠʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ 
ʨʠʟʠʢʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʛʽʨʥʠʯʦ-
ʟʙʘʛʘʯʫʚʘʣʴʥʦʤʫ ʢʦʤʙʽʥʘʪʽ (ɻɿʂ)  
ʇʽʜʧʨʠʻʤʩʪʚʦ ʤʘʻ ʧʦʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ï ʚʽʜ ʚʠʜʦʙʫʪʢʫ ʩʠʨʦʾ 

ʨʫʜʠ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʽʟʦʨʫʜʥʠʭ ʦʢʘʪʢʽʚ ï ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ 
ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʟʘʚʦʜʽʚ. ʎʠʤ ʦʙʫʤʦʚʣʝʥʘ ʩʢʣʘʜʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʘ 
ʩʪʨʫʢʪʫʨʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʨʽʦʨʠʪʝʪ ʫ ʨʦʙʦʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ï ʮʝ ʞʠʪʪʷ ʪʘ 
ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʊʦʤʫ ʢʦʤʧʘʥʽʷ ʚʧʨʦʚʘʜʞʫʻ ʢʫʣʴʪʫʨʫ ʙʝʟʧʝʢʠ, ʚ ʷʢʽʡ 
ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʩʪʘʻ ʟʚʠʯʥʦʶ ʩʧʨʘʚʦʶ ʜʣʷ ʚʩʽʭ. 
ʄʝʪʦʶ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ ʥʘʡʚʠʱʦʾ 
ʷʢʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʙʝʟʧʝʢʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʮʝʩʠ, ʷʢʽ ʥʝ ʥʘʜʘʶʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 
ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʥʘ ɻɿʂ, ʚʢʣʶʯʘʶʪʴ ʝʪʘʧʠ ʚʠʜʦʙʫʪʢʫ, 

ʜʨʦʙʣʝʥʥʷ, ʟʙʘʛʘʯʝʥʥʷ ʨʫʜʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʦʢʘʪʢʽʚ. ʂʦʞʝʥ ʟ ʮʠʭ ʝʪʘʧʽʚ 
ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤʠ ʰʢʽʜʣʠʚʠʤʠ ʽ ʥʝʙʝʟʧʝʯʥʠʤʠ 
ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʟʘʛʨʦʟʫ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʦʙʣʘʜʥʘʥʥʷ 
ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʪʘ 
ʦʩʥʦʚʥʽ ʰʢʽʜʣʠʚʽ ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ ʜʣʷ ʝʪʘʧʽʚ ʚʠʜʦʙʫʪʢʫ ʨʫʜʠ ʪʘ 
ʜʨʦʙʣʝʥʥʷ ʨʫʜʠ.  
ɺʠʜʦʙʫʪʦʢ ʨʫʜʠ ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ ʅʘ ʝʪʘʧʽ ʚʠʜʦʙʫʪʢʫ 

ʨʫʜʠ ʚ ʢʘʨ'ʻʨʘʭ ʪʘ ʰʘʭʪʽ ʽʩʥʫʻ ʨʷʜ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ: 
ɹʫʨʦ-ʚʠʙʫʭʦʚʽ ʨʦʙʦʪʠ: ʚʠʙʫʭʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʰʫʤ ʪʘ ʚʽʙʨʘʮʽʷ, ʧʠʣ, 

ʫʜʘʨʥʘ ʭʚʠʣʷ. ʎʝʡ ʧʨʦʮʝʩ ʤʘʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʪʨʘʚʤʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ 
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ʚʽʜ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʠʙʫʭʽʚ ʪʘ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʚʽʜ 
ʣʝʪʶʯʠʭ ʫʣʘʤʢʽʚ.  
ɺʠʢʠʜʠ ʧʠʣʫ: ʧʽʜ ʯʘʩ ʙʫʨʽʥʥʷ, ʝʢʩʢʘʚʘʮʽʾ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʫʜʠ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʠʣʫ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʘʭʚʦʨʶʚʘʥʥʷ 
ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʠʣʽʢʦʟ). 
ʅʝʙʝʟʧʝʢʘ ʦʙʚʘʣʫ: ʯʝʨʝʟ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʽʩʥʫʻ ʨʠʟʠʢ ʦʙʚʘʣʫ 

ʧʦʨʦʜʠ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʧʽʜʟʝʤʥʠʭ ʨʦʙʽʪ ʥʘ ʰʘʭʪʽ ʽʤ. ʂʦʣʘʯʝʚʩʴʢʦʛʦ.  
ʄʝʭʘʥʽʯʥʽ ʪʨʘʚʤʠ: ʨʠʟʠʢ ʪʨʘʚʤʫʚʘʥʥʷ ʚʽʜ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʦʛʦ 

ʛʽʨʥʠʯʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʝʢʩʢʘʚʘʪʦʨʠ, ʙʫʨʦʚʽ ʚʝʨʩʪʘʪʠ, 
ʢʘʨôʻʨʥʽ ʩʘʤʦʩʢʠʜʠ ʪʦʱʦ). 
ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʾ: ʧʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʚʘʞʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʙʫʭʽʚ ʚʝʜʫʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʰʫʤʦʚʦʛʦ ʪʘ ʚʽʙʨʘʮʽʡʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʧʨʦʬʝʩʽʡʥʽ 
ʟʘʭʚʦʨʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʚʽʙʨʘʮʽʡʥʫ ʭʚʦʨʦʙʫ, ʚʪʨʘʪʫ ʩʣʫʭʫ). 
ʈʠʟʠʢ ʥʘʾʟʜʫ: ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ʢʘʨ'ʻʨʥʽ 

ʩʘʤʦʩʢʠʜʽʚ,) ʽʩʥʫʻ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʥʘʾʟʜʫ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʽʪʢʥʝʥʥʷ ʟ 
ʽʥʰʠʤʠ ʤʘʰʠʥʘʤʠ, ʚôʾʟʜ ʩʘʤʦʩʢʠʜʽʚ ʟʘ ʦʙʚʘʣʫʚʘʥʥʷ ʪʦʱʦ. 
ɼʨʦʙʣʝʥʥʷ ʨʫʜʠ. ʇʝʨʰʦʶ ʣʘʥʢʦʶ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʣʘʥʮʶʛʫ 

ʧʝʨʝʨʦʙʢʠ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʻ ʜʨʦʙʠʣʴʥʘ ʬʘʙʨʠʢʘ. ʉʘʤʝ ʩʶʜʠ 
ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʦʪʦʢʦʤ ʡʜʫʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʾʟʜʠ ʟ ʢʘʨôʻʨʽʚ ʪʘ ʰʘʭʪʠ. ʅʘ 
ʜʨʦʙʠʣʴʥʽʡ ʬʘʙʨʠʮʽ ʨʫʜʫ ʜʨʦʙʣʷʪʴ ʜʦ ʜʨʽʙʥʦʛʦ ʬʨʘʢʮʽʡʥʦʛʦ ʩʪʘʥʫ 0-25 
ʤʤ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʯʦʪʠʨʴʦʭ ʩʪʘʜʽʡ ʜʨʦʙʣʝʥʥʷ, ʨʫʜʘ ʡʜʝ ʥʘ 
ʧʦʧʝʨʝʜʥʻ ʟʙʘʛʘʯʝʥʥʷ ʤʝʪʦʜʦʤ ʩʫʭʦʾ ʤʘʛʥʽʪʥʦʾ ʩʝʧʘʨʘʮʽʾ, ʜʘʣʽ ï 
ʧʽʜʛʦʪʦʚʘʥʘ ʨʫʜʘ (ʜʨʦʙʣʝʥʘ ʪʘ ʟʚʽʣʴʥʝʥʘ ʚʽʜ ʧʦʨʦʞʥʴʦʾ ʧʦʨʦʜʠ) 
ʥʘʜʭʦʜʠʪʴ ʥʘ ʟʙʘʛʘʯʫʚʘʣʴʥʫ ʬʘʙʨʠʢʫ. ʍʚʦʩʪʠ (ʧʦʨʦʞʥʷ ʧʦʨʦʜʘ) 
ʥʘʜʭʦʜʷʪʴ ʥʘ ʤʦʢʨʝ ʧʨʦʩʽʚʘʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʫʻʪʴʩʷ ʤʠʪʠʡ 
ʙʫʜʽʚʝʣʴʥʠʡ ʱʝʙʽʥʴ ʽ ʧʽʩʦʢ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ 
ʘʚʪʦʰʣʷʭʽʚ ʫ ʢʘʨôʻʨʘʭ ʽ ʟʘʣʽʟʥʠʯʥʠʭ ʥʘʩʠʧʽʚ. ʇʨʦʻʢʪʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʜʨʦʙʠʣʴʥʦʾ ʬʘʙʨʠʢʠ ʩʪʘʥʦʚʠʪʴ 28 ʤʣʥ. ʪʦʥ ʨʫʜʠ ʥʘ ʨʽʢ. ʆʩʥʦʚʥʽ ʰʢʽʜʣʠʚʽ 
ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ: 
ʇʠʣʦʚʠʜʽʣʝʥʥʷ: ʧʨʦʮʝʩ ʜʨʦʙʣʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤ 

ʫʪʚʦʨʝʥʥʷʤ ʧʠʣʫ, ʷʢʠʡ ʟʘʙʨʫʜʥʶʻ ʧʦʚʽʪʨʷ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ, ʷʢʠʡ ʤʦʞʝ 
ʚʠʢʣʠʢʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. 
ʐʫʤ ʪʘ ʚʽʙʨʘʮʽʷ: ʨʦʙʦʪʘ ʜʨʦʙʠʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʪʚʦʨʶʻ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʾ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʽʚ. 
ʅʝʙʝʟʧʝʢʘ ʨʫʭʦʤʠʭ/ʦʙʝʨʪʦʚʠʭ ʯʘʩʪʠʥ ʦʙʣʘʜʥʘʥʥʷ: ʨʠʟʠʢ 

ʧʦʪʨʘʧʣʷʥʥʷ ʯʘʩʪʠʥ ʪʽʣʘ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʨʫʭʦʤʽ ʯʘʩʪʠʥʠ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʨʘʚʤʘʪʠʟʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʽ ʩʤʝʨʪʝʣʴʥʠʤʠ 
ʥʘʩʣʽʜʢʘʤʠ. 
ɿʙʘʛʘʯʝʥʥʷ ʨʫʜʠ. ʂʣʶʯʦʚʫ ʨʦʣʴ ʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʩʽʜʘʻ ʟʙʘʛʘʯʫʚʘʣʴʥʘ ʬʘʙʨʠʢʘ. ʉʘʤʝ ʥʘ ʟʙʘʛʘʯʫʚʘʣʴʥʽʡ 
ʬʘʙʨʠʮʽ ʙʽʜʥʽ ʥʘ ʟʘʣʽʟʦ ʨʫʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ ʟʙʘʛʘʯʫʶʪʴʩʷ ï ʩʪʘʶʪʴ ʚʠʩʦʢʦ-ʷʢʽʩʥʠʤ ʢʦʥʮʝʥʪʨʘʪʦʤ, ʟ 
ʷʢʦʛʦ ʧʦʪʽʤ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʩʠʨʦʚʠʥʘ ʜʣʷ ʤʝʪʘʣʫʨʛʽʾ ï ʦʢʘʪʢʠ. ɿʘʚʜʷʢʠ 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

161 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʙʘʛʘʯʝʥʥʷ, ʚʤʽʩʪ ʟʘʣʽʟʘ ʚ 
ʤʘʛʥʝʪʠʪʦʚʦʤʫ ʢʦʥʮʝʥʪʨʘʪʽ ʜʦʚʝʜʝʥʦ ʜʦ 70,5%. ʗʢ ʨʝʟʫʣʴʪʘʪ ï ʷʢʽʩʪʴ 
ʢʦʥʮʝʥʪʨʘʪʫ ʎʝʥʪʨʘʣʴʥʦʛʦ ɻɿʂ ʥʘʡʚʠʱʘ ʩʝʨʝʜ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ 
ʢʦʤʙʽʥʘʪʽʚ ʂʨʠʚʦʨʽʞʞʷ ʪʘ ʩʷʛʘʻ ʨʽʚʥʷ ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ. 
ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ʟʙʘʛʘʯʝʥʥʷ ʨʫʜʠ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʦʜʨʽʙʥʝʥʥʷ, 
ʤʘʛʥʽʪʥʦʾ ʩʝʧʘʨʘʮʽʷ, ʜʘʣʽ ʜʦʚʝʜʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʫ ʤʝʪʦʜʦʤ ʪʦʥʢʦʛʦ 
ʛʨʦʭʦʯʝʥʥʷ, ʟʥʝʚʦʜʥʝʥʥʷ ʽ ʦʩʪʘʥʥʽʡ ʮʠʢʣ ʮʝ ʩʢʣʘʜʫʚʘʥʥʷ ʪʘ 
ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʌʘʢʪʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʥʮʝʥʪʨʘʪʫ ʚ 
ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʨʠʤʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 6000 ʪʠʩ. ʪʦʥ ʥʘ ʨʽʢ. ʅʘ ʝʪʘʧʽ ʟʙʘʛʘʯʝʥʥʷ 
ʨʫʜʠ ʦʩʥʦʚʥʠʤʠ ʰʢʽʜʣʠʚʠʤʠ ʽ ʥʝʙʝʟʧʝʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ: 
ʍʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ: ʫ ʧʨʦʮʝʩʽ ʟʥʝʚʦʜʥʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʘʛʝʥʪʠ, ʢʦʥʪʘʢʪ ʟ ʷʢʠʤʠ ʤʦʞʝ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤ ʜʣʷ 
ʟʜʦʨʦʚ'ʷ. 
ʄʝʭʘʥʽʯʥʘ ʥʝʙʝʟʧʝʢʘ: ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʚʤʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚ ʪ.ʯ. ʢʦʥʚʝʻʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 
ʤʣʠʥʽʚ, ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ, ʩʝʧʘʨʘʪʦʨʽʚ, ʚʘʢʫʫʤ-ʬʽʣʴʪʨʽʚ ʪʦʱʦ. 
ɺʠʩʦʢʘ ʚʽʙʨʘʮʽʷ: ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʛʝʥʝʨʫʻ 

ʩʠʣʴʥʽ ʚʽʙʨʘʮʽʾ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʯʝʨʝʟ ʨʦʙʦʯʽ ʤʽʩʮʷ ʘʙʦ 
ʥʘʚʽʪʴ ʯʝʨʝʟ ʧʽʜʣʦʛʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ. ʊʨʠʚʘʣʘ ʜʽʷ ʚʽʙʨʘʮʽʾ ʤʦʞʝ 
ʚʠʢʣʠʢʘʪʠ ʚʽʙʨʘʮʽʡʥʫ ʭʚʦʨʦʙʫ ʪʘ ʽʥʰʽ ʧʨʦʬʝʩʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 
ʄʦʥʦʪʦʥʥʽʩʪʴ ʽ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫʚʘʛʠ: ʧʨʦʮʝʩ ʟʙʘʛʘʯʝʥʥʷ 

ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʦʥʦʪʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʾ ʚʪʦʤʠ, ʟʥʠʞʫʶʯʠ 
ʨʽʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʨʠʟʠʢ ʣʶʜʩʴʢʠʭ ʧʦʤʠʣʦʢ. 
ʈʠʟʠʢ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ: ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ 

ʚ ʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʮʝʭʘʭ ʧʨʘʮʶʻ ʚʽʜ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʩʪʚʦʨʶʻ 
ʨʠʟʠʢ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʫ ʨʘʟʽ ʥʝʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ 
ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ ʘʙʦ ʧʨʠ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʪʘʢʠʭ ʷʢ ʢʦʨʦʪʢʝ 
ʟʘʤʠʢʘʥʥʷ. 
ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʥʘ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʦʤʫ 
ʢʦʤʙʽʥʘʪʽ ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ 
ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ ʪʘ ʟʥʠʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ: 
ï ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʦʥ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʽ ʚʞʠʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ; 
ï ʨʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʽʪʨʷ, ʢʦʥʪʨʦʣʴ ʨʽʚʥʽʚ ʰʫʤʫ ʪʘ 

ʚʽʙʨʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ. ʎʝ 
ʚʘʞʣʠʚʦ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʣʫʭʫ ʪʘ ʟʥʠʞʝʥʥʷ 
ʩʪʨʝʩʫ; 
ï ʨʝʛʫʣʷʨʥʝ ʥʘʚʯʘʥʥʷ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ 

ʟ ʥʝʙʝʟʧʝʢʘʤʠ ʪʘ ʨʠʟʠʢʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ; 
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ï ʯʽʪʢʠʡ ʨʦʟʧʦʜʽʣ ʦʙʦʚôʷʟʢʽʚ ʽ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʟʤʽʥ ʜʣʷ 
ʫʥʠʢʥʝʥʥʷ ʧʝʨʝʚʪʦʤʠ ʪʘ ʟʥʠʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 
ʥʘʚʘʥʪʘʞʝʥʴ; 
ï ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʽʥʮʠʜʝʥʪʽʚ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ; 
ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ (ʟʦʢʨʝʤʘ, ISO 45001) ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʥʘ 
ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ; 
ï ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ ʚʽʜ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʧʨʦʮʝʜʫʨ ʙʝʟʧʝʢʠ ʪʘ ʚʠʷʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʦʪʨʝʙ ʫ ʟʘʭʠʩʪʽ. 
ʇʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʩʧʨʠʷʪʠʤʝ 

ʟʥʠʞʝʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ ʥʘ ɻɿʂ. 
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ɿʘʩʦʙʠ ʫʨʘʞʝʥʥʷ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ, ʤʘʶʪʴ ʨʽʟʥʝ ʟʚʫʢʦʚʝ ʟʚʫʯʘʥʥʷ 

ʽ ʨʽʟʥʫ ʧʦʪʫʞʥʽʩʪʴ. ɿʚʫʢʠ ʚʽʡʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ ʤʝʞʝʶ ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ 
ʪʘ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʩʣʫʭʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʾʭʥʷ ʚʨʘʞʘʶʯʘ 
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ʜʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʘ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ 
ʽ ʟʚʫʢʫ ʩʠʨʝʥʠ, ʧʦʪʫʞʥʽʩʪʴ ʷʢʦʛʦ ʜʦʩʷʛʘʻ 100-120 ʜɹ, ʽ ʧʦʩʪʨʽʣʽʚ 
ʩʪʨʽʣʝʮʴʢʦʾ ʟʙʨʦʾ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 140 ʜɹ, ʽ ʦʩʦʙʣʠʚʦ ʟʚʫʢʽʚ ʚʠʙʫʭʫ ʟ 
ʩʠʣʦʶ ʜʦ 220 ʜɹ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʩʝʨʡʦʟʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʩʣʫʭʫ ʘʙʦ 
ʥʘʚʽʪʴ ʡʦʛʦ ʧʦʚʥʦʾ ʚʪʨʘʪʠ ʜʦʩʪʘʪʥʴʦ ʦʜʠʥ ʨʘʟ ʦʧʠʥʠʪʠʩʷ ʚ ʥʝʙʝʟʧʝʯʥʽʡ 
ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʙʦʡʦʚʠʭ ʜʽʡ. 
ʆʧʠʩ ʟʚʫʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘʧʦʚʥʝʥʠʡ ʜʝʪʘʣʷʤʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʾʭʥʶ 

ʞʘʭʣʠʚʫ ʪʘ ʚʽʜʯʫʪʥʫ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʞʠʪʪʽ ʣʶʜʝʡ. çʇʨʠʭʦʜʠè ʙʦʻʧʨʠʧʘʩʽʚ 
ʚʽʜʯʫʚʘʶʪʴʩʷ ʷʢ ʧʨʦʪʷʞʥʽ ʪʨʽʩʢʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʨʫʡʥʘʮʽʻʶ. 
ʂʦʞʝʥ ʚʠʙʫʭ ï ʮʝ ʥʝ ʣʠʰʝ ʤʠʪʪʻʚʘ ʧʦʜʽʷ, ʘ ʡ ʧʨʦʮʝʩ: ʩʧʦʯʘʪʢʫ ʙʦʻʧʨʠʧʘʩ 
ʨʚʝ ʚʣʘʩʥʫ ʦʙʦʣʦʥʢʫ, ʨʦʟʢʠʜʘʶʯʠ ʫʣʘʤʢʠ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʫʩʝ ʥʘʚʢʦʣʦ. ʋ 
ʨʘʟʽ ʚʣʫʯʘʥʥʷ ʫ ʚʽʜʢʨʠʪʫ ʤʽʩʮʝʚʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʫ ˇʨʫʥʪ, ʨʝʟʫʣʴʪʘʪ ʙʫʚʘʻ 
ʤʝʥʰ ʚʠʜʦʚʠʱʥʠʤ: ʟʝʤʣʷ ʧʦʛʣʠʥʘʻ ʚʠʙʫʭ, ʚʠʢʠʜʘʶʯʠ ʣʠʰʝ ʩʪʦʚʧ 
ˇʨʫʥʪʫ. ʂʘʩʝʪʥʽ ʙʦʻʧʨʠʧʘʩʠ ʜʦʜʘʶʪʴ ʩʚʦʻʾ ʩʧʝʮʠʬʽʢʠ ï ʾʭʥʽ ʯʠʩʣʝʥʥʽ 
ʚʠʙʫʭʠ ʥʘʛʘʜʫʶʪʴ ʪʨʠʚʘʣʠʡ ʛʫʣ. 
ʅʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʦʙʩʪʨʽʣʦʤ, ʤʘʡʞʝ ʧʦʩʪʽʡʥʦ 

ʥʘʧʦʚʥʝʥʽ ʟʚʫʢʘʤʠ ʚʽʡʥʠ. ʄʽʥʠ ʩʚʠʩʪʷʪʴ ʫ ʧʦʚʽʪʨʽ ʧʝʨʝʜ ʫʜʘʨʦʤ, ʾʭʥʽʡ 
ʟʚʫʢ ʧʦʨʽʚʥʶʶʪʴ ʽʟ ʫʜʘʨʦʤ ʚʝʣʝʪʝʥʩʴʢʦʛʦ ʤʦʣʦʪʘ. ɿʜʘʻʪʴʩʷ, ʥʘʯʝ ʷʢʠʡʩʴ 
ʤʽʬʽʯʥʠʡ ʢʦʚʘʣʴ ʙʝʟ ʟʫʧʠʥʫ ʙôʻ ʩʚʦʻʶ ʟʙʨʦʻʶ ʦʙ ʟʝʤʣʶ, ʧʦʨʦʜʞʫʶʯʠ 
ʚʠʙʫʭ ʟʘ ʚʠʙʫʭʦʤ. ʊʘʥʢʦʚʽ ʩʥʘʨʷʜʠ ï ʮʝ ʽʥʰʠʡ ʪʠʧ ʞʘʭʫ. ɺʦʥʠ ʧʨʠʭʦʜʷʪʴ 
ʤʘʡʞʝ ʦʜʥʦʯʘʩʥʦ ʟʽ ʟʚʫʢʦʤ ʧʦʩʪʨʽʣʫ, ʩʪʚʦʨʶʶʯʠ ʜʠʚʥʫ ʡ ʣʷʢʘʶʯʫ 
ʧʦʜʚʽʡʥʽʩʪʴ. çɻʨʘʜè, ʟʽ ʩʚʦʛʦ ʙʦʢʫ, ʧʝʨʝʪʚʦʨʶʻ ʥʝʙʦ ʥʘ ʘʨʝʥʫ ʭʘʦʩʫ: 
ʜʝʩʷʪʢʠ ʨʘʢʝʪ ʣʝʪʷʪʴ ʦʜʥʦʯʘʩʥʦ, ʚʠʙʫʭʘʶʯʠ ʤʦʛʫʪʥʽʤ ʭʦʨʦʤ, ʱʦ ʚʨʘʞʘʻ 
ʯʠʩʣʝʥʥʽ ʩʦʪʥʽ ʤʝʪʨʽʚ. ɸʨʪʠʣʝʨʽʡʩʴʢʽ ʩʠʩʪʝʤʠ ʥʘ ʢʰʪʘʣʪ çʇʽʦʥʘè 
ʜʦʜʘʶʪʴ ʜʦ ʮʴʦʛʦ çʦʨʢʝʩʪʨʫè ʩʚʦʾ ʚʘʞʢʽ, ʧʦʪʫʞʥʽ ʘʢʮʝʥʪʠ. ɻʫʩʝʥʠʯʥʘ 
ʪʝʭʥʽʢʘ ʤʘʻ ʩʚʽʡ ʭʘʨʘʢʪʝʨʥʠʡ ʟʚʫʢ. ʆʩʦʙʣʠʚʠʡ ʩʪʨʘʭ ʚʠʢʣʠʢʘʶʪʴ 
ʙʝʟʧʽʣʦʪʥʠʢʠ. ɰʭʥʽʡ ʟʚʫʢ ʥʘʛʘʜʫʻ ʜʟʠʞʯʘʥʥʷ ʦʩʠ ʯʠ ʜʞʤʝʣʷ, ʘʣʝ, 
ʫʩʚʽʜʦʤʣʶʶʯʠ ʥʝʙʝʟʧʝʢʫ, ʤʦʟʦʢ ʩʧʨʠʡʤʘʻ ʮʝʡ ʟʚʫʢ ʟʦʚʩʽʤ ʽʥʘʢʰʝ. 
ʈʦʩʽʡʩʴʢʽ çʆʨʣʘʥʠè ʟʽ ʩʚʦʾʤʠ ʙʝʥʟʠʥʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ ʥʘʨʽʟʘʶʪʴ ʢʦʣʘ 
ʚʠʩʦʢʦ ʚ ʥʝʙʽ, ʚʠʜʘʶʯʠ ʟʚʫʢ, ʩʭʦʞʠʡ ʥʘ ʙʝʥʟʦʧʠʣʫ, ʱʦ ʙʝʟʞʘʣʴʥʦ 
çʧʠʣʷʻè ʥʝʨʚʠ ʩʦʣʜʘʪʽʚ, ʷʢʽ ʟʥʘʶʪʴ, ʱʦ ʚʦʨʦʛ ʙʘʯʠʪʴ ʾʭʥʽ ʧʦʟʠʮʽʾ.  
ɺʠʤʽʨʶʚʘʥʥʷ ʰʫʤʫ ʧʨʦʚʦʜʠʣʠʩʷ ʟʛʽʜʥʦ ʜʦ ɼʉʊʋ 2867-94 çʐʫʤ. 

ʄʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʛʘʣʴʥʽ 
ʚʠʤʦʛʠè [1]. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ 
ʟʚʫʢʫ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʫʨʘʞʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ 
ʮʠʬʨʦʚʠʡ ʰʫʤʦʤʽʨ SM-10 [3]. 
ʋ ʟʚ'ʷʟʢʫ ʟ ʥʝʤʦʞʣʠʚʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʚʫʢʦʚʦʛʦ 

ʪʠʩʢʫ (ʰʫʤʫ) ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʫʨʘʞʝʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʫʢʦʚʠʭ ʤʦʜʝʣʝʡ ʩʠʨʝʥʠ, ʚʠʙʫʭʽʚ, ʧʦʩʪʨʽʣʽʚ ʪʘ ʧʫʩʢʽʚ ʨʘʢʝʪ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʚʫʢʦʚʠʭ ʤʦʜʝʣʝʡ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ 
ʟʥʘʯʝʥʥʷ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʟʙʨʦʾ, ʪʦʤʫ ʱʦ 
ʧʦʢʘʟʥʠʢʠ, ʨʽʚʥʷ ʰʫʤʫ ʚʽʜ ʚʧʣʠʚʫ ʟʘʩʦʙʽʚ ʫʨʘʞʝʥʥʷ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 
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ʚʠʤʽʨʶʚʘʪʠ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʤʽʩʮʷ ʚʠʙʫʭʫ, ʚʠʜʫ ʪʘ ʪʠʧʽʚ ʟʘʩʦʙʽʚ 
ʫʨʘʞʝʥʥʷ, ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ (ʱʽʣʴʥʦʩʪʽ ʟʘʙʫʜʦʚʠ ʫ ʤʽʩʪʽ) ʪʦʱʦ. ʆʢʨʽʤ 
ʪʦʛʦ, ʚʥʘʩʣʽʜʦʢ ʥʝʤʦʞʣʠʚʦʩʪʽ ʪʦʯʥʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʽʩʮʝ ʪʘ ʯʘʩ ʚʠʙʫʭʫ, 
ʥʘʪʫʨʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʰʫʤʫ ʚʽʜ ʚʠʙʫʭʫ ʩʥʘʨʷʜʘ, ʨʘʢʝʪʠ ʘʙʦ ʘʚʽʘʮʽʡʥʦʾ 
ʙʦʤʙʠ ʧʨʦʚʝʩʪʠ ʥʝ ʨʝʘʣʴʥʦ. ʊʦʤʫ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʫʢʦʚʠʭ ʤʦʜʝʣʝʡ, ʚʠʟʥʘʯʠʤʦ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʂ=2 
(ʂ ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʽʜʤʽʥʫ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ 
ʥʘʪʫʨʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʟʚʫʢʦʚʦʾ ʤʦʜʝʣʽ). ʇʽʜ ʯʘʩ 
ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ C (ʦʪ 35 ʜʦ 130 ʜɹ).  
ɺʠʤʽʨʶʚʘʥʥʷ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʚ ʪʨʴʦʭ 

ʪʦʯʢʘʭ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʩʪʽʥ ʥʘ ʚʽʜʩʪʘʥʽ 1,2 ʤ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ 
ʱʦʜʦ ʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʰʫʤʫ ʟʯʠʪʫʶʪʴʩʷ ʟʽ ʰʢʘʣʠ ʜʠʩʧʣʝʶ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 
0,1 ʜɹ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ C (ʦʪ 35 ʜʦ 
130ʜɹ) ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʂ=2. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 
ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʙʫʭ ʙʦʤʙʠ 

ʩʢʠʥʫʪʦʾ ʟ ʣʽʪʘʢʘ ʤʘʻ ʩʘʤʠʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ. ɺʠʩʦʢʠʡ 
ʨʽʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ, ʪʘʢʦʞ, ʩʧʨʠʯʠʥʶʻ ʚʠʙʫʭ ʨʘʢʝʪʠ ʪʘ ʧʦʩʪʨʽʣ 
ʟʘʩʦʙʽʚ ʇʇʆ. ɿʥʘʭʦʜʞʝʥʥʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʟʘʟʥʘʯʝʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʥʝ ʪʽʣʴʢʠ ʜʦ ʦʪʨʠʤʘʥʥʷ ʪʽʣʝʩʥʠʭ ʫʰʢʦʜʞʝʥʴ, ʘʣʝ ʡ ʜʦ ʚʪʨʘʪʠ 
ʩʣʫʭʫ, ʢʨʽʤ ʮʴʦʛʦ ʰʫʤ ʚʽʜ ʟʘʩʦʙʽʚ ʫʨʘʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 
ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʪʘ ʩʦʥ ʣʶʜʠʥʠ. 

 

ʊʘʙʣʠʮʷ 1 

Результати вимірювання звукового тиску засобів ураження 

Джерело шуму 
Вимірюваний 

рівень (шуму), дБ 

Рівень звукового тиску 

з урахуванням 

коефіцієнта К, дБ 

ʉʪʨʽʣʝʮʴʢʘ ʟʙʨʦʷ  

ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ1 ʤ 
66 132 

ɿʚʫʢ ʩʠʨʝʥʠ 68 136 

ɺʠʙʫʭ ʨʘʢʝʪʠ 85 170 

ɺʠʙʫʭ ʩʥʘʨʷʜʫ 67 134 

ɺʠʙʫʭ ʙʦʤʙʠ,  

ʩʢʠʥʫʪʦʾ ʟ ʣʽʪʘʢʘ 
88 176 

ʇʦʩʪʨʽʣ ʟ ʪʘʥʢʘ 78 156 

ʇʦʩʪʨʽʣ ʟʘʩʦʙʽʚ ʇʇʆ 84 168 

ʇʦʩʪʨʽʣ ʛʘʨʤʘʪʠ 73 146 

ʇʫʩʢ ʨʘʢʝʪʠ çʋʨʘʛʘʥè 75 150 
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ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʥʘʩʣʽʜʢʠ 

ʚʧʣʠʚʫ ʰʫʤʫ ʥʘ ʣʶʜʠʥʫ, ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʫʨʘʞʝʥʥʷ ʨʦʩʽʡʩʴʢʠʤʠ 

ʚʽʡʩʴʢʘʤʠ. ʅʘʜʘʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʚʫʢʦʚʦʛʦ ʟʚʫʯʘʥʥʷ 

(ʚʠʜʽʚ ʰʫʤʫ), ʷʢʽ ʩʪʚʦʨʶʶʪʴʩʷ ʩʠʨʝʥʦʶ, ʩʪʨʽʣʝʮʴʢʦʶ ʟʙʨʦʻʶ, ʟʘʩʦʙʘʤʠ 

ʇʇʆ ʪʘ ʘʨʪʠʣʝʨʽʾ, ʚʠʙʫʭʘʤʠ ʨʘʢʝʪ ʪʘ ʘʚʽʘʮʽʡʥʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʜʘʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʟʥʘʯʠʪʠ ʪʦʯʥʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ, 

ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʟʙʨʦʾ. ʈʘʟʦʤ ʟ ʪʠʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, 

ʷʢʽ ʟʘʩʦʙʠ ʩʧʨʠʯʠʥʶʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʟʚʫʢʦʚʠʡ ʪʠʩʢ ʪʘ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʚʪʨʘʪʠ ʩʣʫʭʫ, ʧʦʛʽʨʰʝʥʥʶ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʩʥʫ ʣʶʜʠʥʠ. 
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ʋ ʯʝʨʚʥʽ 2021 ʨʦʢʫ ɭʚʨʦʧʝʡʩʴʢʘ ʂʦʤʽʩʽʷ ʫʭʚʘʣʠʣʘ ʈʘʤʢʦʚʫ ʩʪʨʘʪʝʛʽʶ 

ɭʉ ʽʟ ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚ'ʷ ʥʘ ʨʦʙʦʪʽ ʥʘ 2021-2027 ʨʦʢʠ. ʉʪʨʘʪʝʛʽʷ ʤʽʩʪʠʪʴ 
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ʢʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ 

ʧʨʘʮʽʚʥʠʢʽʚ. ɸ ʩʘʤʝ: 

ï ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ ʫ ʥʦʚʦʤʫ ʩʚʽʪʽ ʧʨʘʮʽ; 

ï ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʥʘ ʨʦʙʦʪʽ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʤʦʞʣʠʚʠʭ ʤʘʡʙʫʪʥʽʭ ʟʘʛʨʦʟ ʟʜʦʨʦʚôʶ [1]. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʟʜʦʙʫʪʢʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʦʧʝʨʝʜʥʴʦʾ ʨʘʤʢʦʚʦʾ ʩʪʨʘʪʝʛʽʾ 

ʥʘ ʨʽʚʥʽ ɭʉ ʻ ʩʪʚʦʨʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʟ ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚôʷ 

ʥʘ ʨʦʙʦʪʽ (EU-OSHA) ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʥʣʘʡʥ-

ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʜʣʷ ʨʦʙʦʪʦʜʘʚʮʽʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʦʨʽʻʥʪʦʚʘʥʽ ʧʝʨʝʜʫʩʽʤ ʥʘ ʤʘʣʽ ʪʘ ʩʝʨʝʜʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʘ ʪʘ ʟʘʜʽʷʥʘ ʙʝʟʢʦʰʪʦʚʥʘ ʽʥʪʝʨʘʢʪʠʚʥʘ 

ʦʥʣʘʡʥ ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ OiRA, ʷʢʘ ʨʦʟʨʦʙʣʝʥʘ ʪʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʟ ʙʝʟʧʝʢʠ ʪʘ ʛʽʛʽʻʥʠ ʧʨʘʮʽ (EU-OSHA) ʥʘ ʙʘʟʽ 

ʛʦʣʣʘʥʜʩʴʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ RI&E (ʇʝʨʝʣʽʢ ʫʩʽʭ ʨʠʟʠʢʽʚ 

ʜʣʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ, ʪʘ ʧʣʘʥ ʾʭ ʚʠʨʽʰʝʥʥʷ) [2].  

OiRA ï ʮʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʝʥʝʨʘʪʦʨʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ OiRA, ʜʝ ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʟʘ 

ʩʝʢʪʦʨʘʤʠ ʪʘ ʛʘʣʫʟʝʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ OiRA, ʜʦʩʪʫʧʥʠʭ ʯʝʨʝʟ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʚʝʙ-ʩʘʡʪ. ʎʝ ʧʝʨʰʘ ʽʥʽʮʽʘʪʠʚʘ ʥʘ ʨʽʚʥʽ ɭʉ, ʷʢʘ ʟʘʦʭʦʯʫʻ 

ʻʚʨʦʧʝʡʩʴʢʽ ʤʘʣʽ ʪʘ ʩʝʨʝʜʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʮʽʥʶʚʘʪʠ ʩʚʦʾ ʨʠʟʠʢʠ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ OiRA ʻ ʦʨʛʘʥʽʟʘʮʽʾ 

16 ʢʨʘʾʥ, ʟʦʢʨʝʤʘ ɹʝʣʴʛʽʾ, ɹʦʣʛʘʨʽʾ, ʍʦʨʚʘʪʽʾ, ʂʠʧʨʫ, ʏʝʭʽʾ, ʌʽʥʣʷʥʜʮʽʾ, 

ʌʨʘʥʮʽʾ, ɻʨʝʮʽʾ, ɯʩʣʘʥʜʽʾ, ɯʪʘʣʽʾ, ʃʘʪʚʽʾ, ʃʠʪʚʠ, ʄʘʣʴʪʠ, ʇʦʨʪʫʛʘʣʽʾ, 

ʉʣʦʚʝʥʽʾ ʪʘ ɯʩʧʘʥʽʾ. ɯʥʩʪʨʫʤʝʥʪʠ ʜʦʩʪʫʧʥʽ 17 ʤʦʚʘʤʠ. ʈʦʟʨʦʙʥʠʢʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʽʣʴʰ ʥʽʞ 30 ʩʝʢʪʦʨʽʚ, ʘ ʩʘʤʝ: ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʨʠʙʘʣʴʩʪʚʦ, ʘʫʜʽʦʚʽʟʫʘʣʴʥʠʡ ʩʝʢʪʦʨ, ʘʚʪʦʤʦʙʽʣʴʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ, ʜʠʩʪʨʠʙʫʮʽʷ ʪʘ ʣʦʛʽʩʪʠʢʘ, ʧʦʩʣʫʛʠ ʟ ʧʨʠʙʠʨʘʥʥʷ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʩʚʽʪʘ, ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʨʦʙʦʪʠ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʧʨʦʜʘʞ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʥʘʧʦʾʚ, ʛʘʟ, ʚʦʜʘ ʪʘ 

ʝʣʝʢʪʨʠʢʘ, ʧʝʨʫʢʘʨʥʽ ʪʘ ʩʘʣʦʥʠ ʢʨʘʩʠ, ʛʦʪʝʣʽ ʨʝʩʪʦʨʘʥʠ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ, ʜʽʷʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʩʦʮʽʘʣʴʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʷ, ʰʢʽʨʘ ʪʘ ʜʫʙʣʝʥʥʷ, ʚʠʜʦʙʫʪʦʢ ʽ 

ʢʘʨôʻʨʠ, ʘʚʪʦʤʦʙʽʣʽ, ʨʝʤʦʥʪ ʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ, ʦʬʽʩʥʘ 

ʨʦʙʦʪʘ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʧʨʠʚʘʪʥʘ ʦʭʦʨʦʥʘ, 

ʛʨʦʤʘʜʩʴʢʠʡ/ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʥʝʨʫʭʦʤʽʩʪʴ, ʩʧʦʨʪ ʪʘ 

ʚʽʜʧʦʯʠʥʦʢ, ʪʨʘʥʩʧʦʨʪ (ʧʦʚʽʪʨʷʥʠʡ, ʚʦʜʥʠʡ ʪʘ ʟʘʣʽʟʥʠʯʥʠʡ), 

ʚʝʪʝʨʠʥʘʨʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʦʧʪʦʚʘ ʪʘ ʨʦʟʜʨʽʙʥʘ 

ʪʦʨʛʽʚʣʷ, ʜʝʨʝʚʦʦʙʨʦʙʥʘ ʪʘ ʩʫʧʫʪʥʷ ʜʽʷʣʴʥʽʩʪʴ, ʨʦʙʦʪʘ ʟ ʤʝʪʘʣʦʤ ʪʦʱʦ. 
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ʅʘ ʨʽʚʥʽ ɭʉ ʥʝʤʘʻ ʯʽʪʢʠʭ ʧʨʘʚʠʣ ʱʦʜʦ ʪʦʛʦ, ʷʢ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ 

ʨʠʟʠʢʽʚ. ɭʚʨʦʧʝʡʩʴʢʘ ʽʥʩʪʨʫʢʮʽʷ ʟ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʥʘ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻ 

ʧʽʜʭʽʜ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʷʜʽ ʨʽʟʥʠʭ ʢʨʦʢʽʚ. ʎʝ ʥʝ ʻʜʠʥʠʡ ʤʝʪʦʜ 

ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʽʩʥʫʻ ʙʝʟʣʽʯ ʤʝʪʦʜʦʣʦʛʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʽʻʾ 

ʞ ʤʝʪʠ. ʅʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ çʧʨʘʚʠʣʴʥʦʛʦè ʩʧʦʩʦʙʫ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʨʽʟʥʽ 

ʧʽʜʭʦʜʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʨʽʟʥʠʭ ʦʙʩʪʘʚʠʥʘʭ. ɼʣʷ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ 

ʧʽʜʧʨʠʻʤʩʪʚ OiRA ʧʨʦʧʦʥʫʻ ʧʨʦʩʪʠʡ ʧ'ʷʪʠ ʩʪʫʧʽʥʯʘʩʪʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʝʣʝʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚʽʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢʠ ʜʦ 

ʜʦʢʫʤʝʥʪʦʚʘʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ.  

ʂʨʦʢ 1. ɺʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʢ ʪʘ ʛʨʫʧ ʨʠʟʠʢʫ. ʇʦʰʫʢ ʪʠʭ ʨʝʯʝʡ ʥʘ 

ʨʦʙʦʪʽ, ʷʢʽ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ ʟʘʚʜʘʪʠ ʰʢʦʜʠ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʭʠʣʴʥʽ ʜʦ ʥʝʙʝʟʧʝʢʠ. 

ʂʨʦʢ 2. ʆʮʽʥʢʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʨʠʟʠʢʽʚ. ʆʮʽʥʢʘ ʽʩʥʫʶʯʠʭ 

ʨʠʟʠʢʽʚ (ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʪʘ ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʣʠʚʦʾ ʰʢʦʜʠ) ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʟʘ ʚʘʞʣʠʚʽʩʪʶ. 

ʂʨʦʢ 3. ɺʠʨʽʰʝʥʥʷ ʱʦʜʦ ʟʘʧʦʙʽʞʥʠʭ ʜʽʡ. ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʭʦʜʽʚ ʜʣʷ ʫʩʫʥʝʥʥʷ ʘʙʦ ʢʦʥʪʨʦʣʶ ʨʠʟʠʢʽʚ. 

ʂʨʦʢ 4. ɺʞʠʪʪʷ ʟʘʭʦʜʽʚ. ɺʚʝʜʝʥʥʷ ʟʘʧʦʙʽʞʥʠʭ ʪʘ ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʣʘʥʫ ʧʨʽʦʨʠʪʝʪʽʚ. 

ʂʨʦʢ 5. ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʦʛʣʷʜ. ʆʮʽʥʢʫ ʩʣʽʜ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʛʣʷʜʘʪʠ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʘʢʪʫʘʣʴʥʽʩʪʴ. 

ɯʥʩʪʨʫʤʝʥʪʠ ʤʦʞʥʘ ʙʝʟʢʦʰʪʦʚʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʪʘ ʦʪʨʠʤʘʪʠ ʜʦ ʥʠʭ 

ʜʦʩʪʫʧ, ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʧʦʩʠʣʘʥʥʷ. ʂʦʞʥʝ ʧʦʩʠʣʘʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʦʨʦʪʢʠʤ ʦʧʠʩʦʤ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʽʤôʷʤ ʧʘʨʪʥʝʨʘ OiRA, 

ʷʢʠʡ ʡʦʛʦ ʨʦʟʨʦʙʠʚ. ɯʥʩʪʨʫʤʝʥʪʠ ʤʦʞʥʘ ʰʫʢʘʪʠ ʟʘ ʢʨʘʾʥʦʶ, ʤʦʚʦʶ ʪʘ 

ʩʝʢʪʦʨʦʤ.  

ʆʩʥʦʚʥʽ ʮʽʣʽ OiRA: 

ï ʩʧʨʠʷʪʠ (ʰʣʷʭʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ) ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʘ 

ʪʘʢʦʞ ʧʦʣʽʧʰʠʪʠ ʫʤʦʚʠ ʧʨʘʮʽ; 

ï ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤ (ʰʣʷʭʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ) 

ʩʪʘʪʠ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ (ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʝʱʘʩʥʠʤʠ ʚʠʧʘʜʢʘʤʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʣʽʢʘʨʥʷʥʠʭ ʪʦʱʦ). 

ï ʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ OiRA ʜʦʩʪʫʧʥʠʤʠ ʯʝʨʝʟ ʩʚʦʾ ʚʝʙ-

ʩʘʡʪʠ ʪʘ ʟʘʦʭʦʯʫʚʘʪʠ ʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ï ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʰʣʷʭʦʤ ʟʘʦʭʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ ʦʮʽʥʢʠ ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ. 
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ɿ ʞʦʚʪʥʷ 2024 ʨʦʢʫ ʥʘ ʧʣʘʪʬʦʨʤʽ OiRA ʧʦʯʘʣʘʩʴ ʨʝʻʩʪʨʘʮʽʷ ʥʘ 

ʧʨʦʭʦʜʞʝʥʥʷ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʦʥʣʘʡʥ-ʪʨʝʥʽʥʛʫ çPsyHealth ʧʨʘʮʶʻ!è ʟ 

ʦʮʽʥʢʠ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʨʠʟʠʢʫ. ʇʨʦʬʽʣʘʢʪʠʢʘ ʩʪʨʝʩʫ ʥʘ ʨʦʙʦʪʽ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʛʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʧʨʠʷʻ 

ʩʪʚʦʨʝʥʥʶ ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʟʜʦʨʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɺ ʤʽʞʥʘʨʦʜʥʽʡ ʧʨʘʢʪʠʮʽ ʻ ʧʦʥʷʪʪʷ ʷʢ ñNear Missò ʘʙʦ çʤʘʡʞʝ 

ʚʠʧʘʜʦʢè.  

ɯʥʮʠʜʝʥʪ ï ʮʝ ʧʦʜʽʷ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʟʚ'ʷʟʢʫ ʘʙʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʷʢʘ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʘʙʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʘʚʤ ʪʘ ʤʦʞʝ ʟʘʰʢʦʜʠʪʠ ʟʜʦʨʦʚ'ʶ. 

ʇʽʜ ʧʦʥʷʪʪʷʤ çʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠè ʩʣʽʜ ʨʦʟʫʤʽʪʠ ñNear Missò. ʎʝ 

ʥʘʚʦʜʠʪʴʩʷ ʦʢʨʝʤʠʤ ʧʦʷʩʥʝʥʥʷʤ ʚ ʧʨʠʤʽʪʮʽ ʧ. 3.35 ISO 45001 çʉʠʩʪʝʤʠ 

ʤʝʥʝʜʞʤʝʥʪʫ ʛʽʛʽʻʥʠ ʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽè ï ɯʥʮʠʜʝʥʪ, ʱʦ ʥʝ ʧʨʠʟʚʽʚ ʜʦ 

ʪʨʘʚʤʠ ʪʘ ʰʢʦʜʠ ʟʜʦʨʦʚ'ʶ, ʘʣʝ ʷʢʠʡ ʤʽʛ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʠʭ, ʤʦʞʝ 

ʥʘʟʠʚʘʪʠʩʷ çʧʝʨʝʜʫʤʦʚʦʶ ʜʦ ʽʥʮʠʜʝʥʪʫè, çʟʘʛʨʦʟʦʶ ʽʥʮʠʜʝʥʪʫè, 

çʥʝʙʝʟʧʝʯʥʦʶ ʩʠʪʫʘʮʽʻʶè (ʪʦʙʪʦ çNear Missè). ʆʪʞʝ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʢʨʽʤ ʧʽʜʚʠʱʝʥʥʷ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʚ ʮʽʣʦʤʫ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʜʽʡ ʟ ʙʦʢʫ ʧʨʘʮʽʚʥʠʢʽʚ, ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ 

ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ñNear Missò, ʱʦ ʧʦʪʨʝʙʫʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʦʛʨʘʤʠ. 

ʄʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ñNear Missò ʻ ʫʩʫʥʝʥʥʷ ʧʝʨʰʦʧʨʠʯʠʥ çʤʘʡʞʝ 

ʚʠʧʘʜʢʽʚè ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʽʡ, ʷʢʽ ʙ ʧʦʧʝʨʝʜʞʘʣʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ 

ʧʦʚʪʦʨʝʥʥʷ ʮʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʽʥʮʠʜʝʥʪʽʚ ʟ ʙʽʣʴʰ ʩʝʨʡʦʟʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ 

ʪʘ ʥʝʱʘʩʥʠʤʠ ʚʠʧʘʜʢʘʤʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ñNear Missò ʜʦʟʚʦʣʷʻ ʚʩʽʤ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʽ 

ʫʧʨʘʚʣʽʥʥʽ ʙʝʟʧʝʯʥʠʤ ʨʦʙʦʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɿʘ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ 

ʝʪʘʧʽʚ ʧʨʦʛʨʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʘ ʨʝʘʢʮʽʷ ʥʘ ʥʝʙʝʟʧʝʯʥʫ ʩʠʪʫʘʮʽʶ. 

ɺʩʝ ʮʝ ʨʘʟʦʤ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʟʤʝʥʰʝʥʥʶ ʢʽʣʴʢʦʩʪʽ 

ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ.  

ʂʦʤʧʘʥʽʻʶ Notify Technology Ltd (ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ) ʫ 2017 ʨʦʮʽ 

ʨʦʟʨʦʙʣʝʥʦ ʦʥʣʘʡʥ ʧʨʦʛʨʘʤʫ Notify ʜʣʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ Near Miss, 

ʷʢʠʡ ʥʘʨʘʟʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʽʣʴʰ ʥʽʞ 100 ʢʨʘʾʥʘʭ [3]. 

Notify ï ʮʝ ʧʦʚʥʦʮʽʥʥʘ ʩʠʩʪʝʤʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ, ʷʢʘ 

ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʟ ʥʘʙʦʨʦʤ ʧʨʦʛʨʘʤ ʪʘ ʭʤʘʨʥʠʭ ʤʦʜʫʣʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

NotifyIM (ʋʧʨʘʚʣʽʥʥʷ ʽʥʮʠʜʝʥʪʘʤʠ) ʙʫʜʴ-ʷʢʠʡ ʧʨʘʮʽʚʥʠʢ ʙʫʜʴ-ʷʢʦʾ 

ʢʦʤʧʘʥʽʾ, ʤʦʞʝ ʧʦʚʽʜʦʤʣʷʪʠ ʧʨʦ ʥʝʙʝʟʧʝʢʠ ʪʘ ʽʥʮʠʜʝʥʪʠ. NotifyAI 

(ɸʫʜʠʪʠ ʪʘ ʧʝʨʝʚʽʨʢʠ) ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʚʦʨʶʚʘʪʠ ʘʫʜʠʪʠ, 

ʧʝʨʝʚʽʨʢʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʴʥʽ ʩʧʠʩʢʠ. NotifyRA (ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ) 

ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. ɼʘʥʽ 

ʟʚʽʪʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʥʽ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʜʘʻ 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

169 

ʤʦʞʣʠʚʽʩʪʴ ʤʠʪʪʻʚʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʽʥʮʠʜʝʥʪʠ, 

ʥʝʟʘʚʝʨʰʝʥʽ ʜʽʾ, ʧʨʦʚʝʜʝʥʽ ʘʫʜʠʪʠ ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ʆʢʨʝʤʠʡ ʥʘʛʦʣʦʩ ɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʤʽʩʽʻʶ ʚ ʨʘʤʢʦʚʽʡ ʩʪʨʘʪʝʛʽʾ 

ʟʨʦʙʣʝʥʦ ʥʘ ʧʩʠʭʦʩʦʮʽʘʣʴʥʠʭ ʨʠʟʠʢʘʭ. ʂʦʤʽʩʽʷ ʬʽʥʘʥʩʫʻ ʧʨʦʝʢʪʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ. ʇʨʦʝʢʪʠ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʧʽʜʪʨʠʤʘʥʥʷ ʭʦʨʦʰʦʛʦ ʧʩʠʭʽʯʥʦʛʦ 

ʟʜʦʨʦʚôʷ ʡ ʟʘʧʦʙʽʛʘʥʥʷ ʧʩʠʭʽʯʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʥʘ ʨʦʙʦʪʽ. ɿʦʢʨʝʤʘ, 

ʩʝʨʝʜ ʦʥʣʘʡʥï̔ ʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʩʠʭʦʩʦʮʽʘʣʴʥʠʤʠ ʨʠʟʠʢʘʤʠ 

ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʚ ʢʨʘʾʥʘʭ ɭʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʂʦʧʝʥʛʘʛʝʥʩʴʢʫ 

ʧʩʠʭʦʩʦʮʽʘʣʴʥʫ ʘʥʢʝʪʫ COPSOQ [4]. COPSOQ ï ʥʘʣʘʛʦʜʞʝʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʙʦʨʫ ʜʦʩʪʦʚʽʨʥʦʾ ʪʘ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʥʦʚʥʽ 

ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ. ʈʦʟʨʦʙʣʝʥʘ ʚ 2000 ʨʦʮʽ ʊ.ʉ. ʂʨʽʩʪʝʥʩʝʥʦʤ ʽ ɺ. ɹʦʨʛʦʤ, 

ʩʠʩʪʝʤʘ ʦʪʨʠʤʘʣʘ ʚʘʞʣʠʚʝ ʤʽʞʥʘʨʦʜʥʝ ʚʠʟʥʘʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ. ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʚʦʥʘ ʚʢʣʶʯʘʻ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ 

ʥʘʡʚʧʣʠʚʦʚʽʰʠʭ ʧʩʠʭʦʩʦʮʽʘʣʴʥʠʭ ʪʝʦʨʽʡ ʫ ʨʦʙʦʪʽ, ʚʢʣʶʯʘʶʯʠ ʤʦʜʝʣʽ 

ʨʦʙʦʯʦʛʦ ʩʪʨʝʩʫ, ʧʽʜʪʨʠʤʢʫ ʧʦʧʠʪʫ ʪʘ ʜʠʩʙʘʣʘʥʩ ʟʫʩʠʣʴ, ʘ ʪʘʢʦʞ ʽʥʰʽ 

ʪʝʦʨʽʾ ʪʘ ʘʩʧʝʢʪʠ, ʷʢʽ ʙʫʣʠ ʧʨʦʽʛʥʦʨʦʚʘʥʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʪʘʢʽ 

ʷʢ ʝʤʦʮʽʡʥʽ ʚʠʤʦʛʠ. ʎʝ ʨʦʙʠʪʴ COPSOQ ʢʦʨʠʩʥʠʤ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ 

ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʷʢ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢ ʽ ʚ ʩʬʝʨʽ ʧʦʩʣʫʛ. ʉʝʨʝʜ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʢʠ ʧʩʠʭʦʩʦʮʽʘʣʴʥʦʛʦ ʨʠʟʠʢʫ COPSOQ ʻ ʫʥʽʢʘʣʴʥʠʤ, ʥʘ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ COPSOQ ʜʦʩʪʫʧʥʠʡ ʙʽʣʴʰ ʥʽʞ 25 ʤʦʚʘʤʠ. ɺʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʪʠʩʷʯʘʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʦʮʽʥʢʘʭ ʨʠʟʠʢʽʚ 

ʧʩʠʭʦʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʚ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʝʢʪʘʭ.  

ɿʘʛʘʣʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʜʦ ʮʴʦʛʦ 

ʯʘʩʫ ʦʧʫʙʣʽʢʦʚʘʥʦ 250 ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʽʚ, 

ʘ ʱʝ ʧʦʥʘʜ 70 ʨʦʟʨʦʙʣʷʶʪʴʩʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʚʝʜʝʥʦ 

ʙʽʣʴʰ ʥʽʞ 173 ʪʠʩ. ʦʮʽʥʶʚʘʥʴ ʨʠʟʠʢʽʚ.  
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ʈʦʙʦʪʘ ʟ ʧʝʨʝʚʝʟʝʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʥʘ ʋʢʨʟʘʣʽʟʥʠʮʽ 

ʨʝʛʫʣʶʻʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʱʦ 
ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʘʚʠʣʘ ʙʝʟʧʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘʢʠʭ ʚʘʥʪʘʞʽʚ 
ʟʘʣʽʟʥʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʎʝʡ ʧʨʦʮʝʩ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ 
ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʚʠʤʘʛʘʻ ʯʽʪʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, 
ʜʦʪʨʠʤʘʥʥʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʫ. ʆʩʥʦʚʥʽ ʨʠʟʠʢʠ, 
ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʨʝʚʝʟʝʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʥʘ ʟʘʣʽʟʥʠʮʽ: ʘʚʘʨʽʾ ʪʘ 
ʟʽʪʢʥʝʥʥʷ ʧʦʾʟʜʽʚ, ʚʠʪʽʢ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʞʝʞʽ ʪʘ ʚʠʙʫʭʠ, 
ʥʝʧʨʘʚʠʣʴʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʬʽʢʩʘʮʽʷ ʚʘʥʪʘʞʫ, ʥʝʧʨʘʚʠʣʴʥʝ 
ʤʘʨʢʫʚʘʥʥʷ ʘʙʦ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʥʝʥʘʣʝʞʥʘ ʪʝʭʥʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʨʫʭʦʤʦʛʦ 
ʩʢʣʘʜʫ, ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ, 
ʪʝʨʦʨʠʩʪʠʯʥʽ ʟʘʛʨʦʟʠ ʪʘ ʩʘʙʦʪʘʞ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ [1]. 
ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʝʨʝʚʝʟʝʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʘʥʪʘʞʽʚ ʥʘ ʋʢʨʟʘʣʽʟʥʠʮʽ, ʥʝʦʙʭʽʜʥʦ ʚʞʠʪʠ ʥʠʟʢʫ ʟʘʭʦʜʽʚ: ʟʜʽʡʩʥʶʚʘʪʠ 
ʨʝʛʫʣʷʨʥʽ ʧʝʨʝʚʽʨʢʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 
ʘʚʘʨʽʷʤ ʯʝʨʝʟ ʪʝʭʥʽʯʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ; ʧʨʦʚʦʜʠʪʠ ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʟ 
ʧʠʪʘʥʴ ʧʦʚʦʜʞʝʥʥʷ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʘʥʪʘʞʘʤʠ ʪʘ ʜʽʡ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ 
ʩʠʪʫʘʮʽʷʭ; ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ 
ʫʤʦʚʘʤʠ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 
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ʨʦʟʨʦʙʣʷʪʠ ʯʽʪʢʽ ʧʣʘʥʠ ʜʽʡ ʫ ʚʠʧʘʜʢʫ ʘʚʘʨʽʡ ʪʘ ʘʚʘʨʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʜʣʷ 
ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ; ʚʠʢʦʥʫʚʘʪʠ ʤʦʜʝʨʥʽʟʘʮʽʶ ʚʘʛʦʥʽʚ, ʟʦʢʨʝʤʘ 
ʦʩʥʘʱʫʚʘʪʠ ʾʭ ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟʧʝʢʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 
ʚʘʥʪʘʞʫ ʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʝʨʝʚʝʟʝʥʥʷ 
ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ, ʪʘʢʠʭ ʷʢ ʧʨʘʚʠʣʘ ɼʆʇʅɺ [2] ʪʘ RID [3]. 
ʈʦʙʦʪʘ ʟʽ ʟʙʨʦʻʶ ʥʘ ʋʢʨʟʘʣʽʟʥʠʮʽ, ʟʦʢʨʝʤʘ ʚ ʧʽʜʨʦʟʜʽʣʘʭ ʚʽʜʦʤʯʦʾ 

ʚʦʻʥʽʟʦʚʘʥʦʾ ʦʭʦʨʦʥʠ, ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 
ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʦʙ'ʻʢʪʽʚ ʟʘʣʽʟʥʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʙʨʦʾ 
ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠ ʋʢʨʘʾʥʠ, ʚʥʫʪʨʽʰʥʽʤʠ 
ʽʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʨʦʙʦʪʠ ʟʽ 
ʟʙʨʦʻʶ ï ʦʭʦʨʦʥʘ ʚʘʥʪʘʞʽʚ, ʟʦʢʨʝʤʘ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ, ʟʘʭʠʩʪ 
ʦʙôʻʢʪʽʚ ʟʘʣʽʟʥʠʮʽ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʦʧʦʨʷʜʢʫ ʚ ʟʦʥʽ 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘʣʽʟʥʠʯʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ. ʈʦʙʦʪʘ ʟʽ ʟʙʨʦʻʶ ʟʘʚʞʜʠ 
ʧʦʚôʷʟʘʥʘ ʟ ʨʠʟʠʢʘʤʠ ʜʣʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʥʘʩʝʣʝʥʥʷ: ʥʝʥʘʣʝʞʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʨʦʾ ʚ ʫʤʦʚʘʭ ʩʪʨʝʩʫ ʘʙʦ ʯʝʨʝʟ ʙʨʘʢ ʜʦʩʚʽʜʫ; ʥʝʱʘʩʥʽ 
ʚʠʧʘʜʢʠ ʧʽʜ ʯʘʩ ʧʦʚʦʜʞʝʥʥʷ ʟʽ ʟʙʨʦʻʶ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ; 
ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʨʝʩ ʫ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ ʧʨʘʮʶʶʪʴ ʟʽ ʟʙʨʦʻʶ, 
ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʦʢ. 
ɼʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʮʠʭ ʨʠʟʠʢʽʚ ʥʝʦʙʭʽʜʥʦ: ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʝ 

ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʫ ʧʽʜʪʨʠʤʢʫ; ʚʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ 
ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʨʦʾ ʪʘ ʨʝʛʫʣʷʨʥʽ ʧʝʨʝʚʽʨʢʠ ʜʦʪʨʠʤʘʥʥʷ 
ʥʦʨʤ ʙʝʟʧʝʢʠ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ 
ʟʙʝʨʽʛʘʥʥʷʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʙʨʦʾ (ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ 
ʦʙʣʽʢʫ ʟʙʨʦʾ). 
ʈʦʙʦʪʘ ʥʘ ʚʠʩʦʪʽ ʋʢʨʟʘʣʽʟʥʠʮʽ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʣʽʟʥʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ ʨʝʤʦʥʪʫ 
ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ, ʤʦʩʪʽʚ, ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʽʥʰʠʭ ʦʙôʻʢʪʽʚ. ʊʘʢʘ 
ʜʽʷʣʴʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʪʨʘʚʤʘʪʠʟʤʫ, ʪʦʤʫ ʾʾ 
ʚʠʢʦʥʘʥʥʷ ʧʦʪʨʝʙʫʻ ʜʦʪʨʠʤʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ, ʷʢʽ 
ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʋʢʨʘʾʥʠ ʪʘ ʚʥʫʪʨʽʰʥʽʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ 
ʧʽʜʧʨʠʻʤʩʪʚʘ. ʆʩʥʦʚʥʽ ʨʠʟʠʢʠ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʚʠʩʦʪʽ: ʧʘʜʽʥʥʷ ʟ ʚʠʩʦʪʠ; 
ʪʨʘʚʤʫʚʘʥʥʷ ʚʽʜ ʧʘʜʽʥʥʷ ʧʨʝʜʤʝʪʽʚ; ʫʜʘʨ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ; ʬʽʟʠʯʥʝ 
ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ. ɿʘʭʦʜʠ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ: ʥʘʚʯʘʥʥʷ ʪʘ 
ʽʥʩʪʨʫʢʪʘʞʽ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʠʭ ɿɯɿ; ʦʨʛʘʥʽʟʘʮʽʷ ʙʝʟʧʝʯʥʦʛʦ ʨʦʙʦʯʦʛʦ 
ʤʽʩʮʷ; ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʨʝʛʫʣʷʨʥʠʡ ʪʝʭʥʽʯʥʠʡ 
ʦʛʣʷʜ ʦʙʣʘʜʥʘʥʥʷ. 
ʃʽʢʚʽʜʘʮʽʷ ʧʦʞʝʞ ʥʘ ʦʙ'ʻʢʪʘʭ ʋʢʨʟʘʣʽʟʥʠʮʽ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʟʘʣʽʟʥʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʝʨʝʚʝʟʝʥʴ. ʇʦʞʝʞʽ 
ʥʘ ʟʘʣʽʟʥʠʮʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʯʠʥʠ, ʪʘʢʽ ʷʢ 
ʥʝʩʧʨʘʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʘʙʦ ʧʽʜ 
ʯʘʩ ʘʚʘʨʽʡ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʚʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʞʦʨʩʪʢʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 
ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʣʽʢʚʽʜʘʮʽʾ. ʈʦʙʦʪʘ ʧʦʚôʷʟʘʥʘ ʟ ʨʷʜʦʤ 



International scientific conference 

172 

ʟʥʘʯʥʠʭ ʨʠʟʠʢʽʚ: ʨʠʟʠʢ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ; ʨʠʟʠʢ ʚʠʙʫʭʫ 
ʘʙʦ ʟʘʛʦʨʷʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ; ʨʠʟʠʢ ʦʪʨʫʻʥʥʷ ʪʦʢʩʠʯʥʠʤʠ 
ʨʝʯʦʚʠʥʘʤʠ; ʨʠʟʠʢ ʦʙʚʘʣʫ ʢʦʥʩʪʨʫʢʮʽʡ; ʨʠʟʠʢ ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ 
ʟʥʠʱʝʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ; ʨʠʟʠʢ ʧʘʜʽʥʥʷ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʚʠʩʦʪʽ; ʨʠʟʠʢ 
ʪʝʧʣʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʘʙʦ ʦʧʽʢʽʚ; ʨʠʟʠʢ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʽʩʮʷ 
ʧʦʞʝʞʽ; ʨʠʟʠʢ ʧʦʚʪʦʨʥʦʛʦ ʟʘʛʦʨʷʥʥʷ; ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʯʥʽ 
ʥʘʚʘʥʪʘʞʝʥʥʷ.  
ɿʘʭʦʜʠ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ: ʧʦʩʪʽʡʥʠʡ ʽʥʩʪʨʫʢʪʘʞ ʽ ʪʨʝʥʫʚʘʥʥʷ 

ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʟ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʜʽʡ ʧʽʜ ʯʘʩ ʥʘʜʟʚʠʯʘʡʥʠʭ 
ʩʠʪʫʘʮʽʡ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ 
ʟʘʭʠʩʥʦʛʦ ʩʧʦʨʷʜʞʝʥʥʷ; ʦʧʝʨʘʪʠʚʥʝ ʚʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ 
ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ; ʩʚʦʻʯʘʩʥʝ 
ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʭʘʨʘʢʪʝʨ ʧʦʞʝʞʽ ʪʘ ʟʘʣʫʯʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʣʫʞʙ 
(ʥʘʧʨʠʢʣʘʜ, ʫ ʨʘʟʽ ʧʦʞʝʞʽ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʘʥʪʘʞʘʤʠ); ʧʦʩʪʽʡʥʠʡ 
ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʦʙ'ʻʢʪʽʚ ʟʘʣʽʟʥʠʮʽ, ʟʦʢʨʝʤʘ ʧʝʨʝʚʝʟʝʥʴ ʥʝʙʝʟʧʝʯʥʠʭ 
ʚʘʥʪʘʞʽʚ ʽ ʩʪʘʥʫ ʝʣʝʢʪʨʦʤʝʨʝʞ. 
ʅʝʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʫ ʚʽʜʦʤʯʽʡ ʚʦʻʥʽʟʦʚʘʥʽʡ ʦʭʦʨʦʥʽ ʋʢʨʟʘʣʽʟʥʠʮʽ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ, 
ʧʘʩʘʞʠʨʽʚ, ʚʘʥʪʘʞʽʚ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʆʩʥʦʚʥʽ ʥʘʩʣʽʜʢʠ ʚʢʣʶʯʘʶʪʴ: 
ʟʘʛʨʦʟʘ ʞʠʪʪʶ ʪʘ ʟʜʦʨʦʚôʶ ʧʨʘʮʽʚʥʠʢʽʚ; ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʭʦʨʦʥʠ 
ʪʘ ʧʨʦʧʫʩʢʽʚ ʚ ʙʝʟʧʝʮʽ; ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʪʘ 
ʜʠʚʝʨʩʽʡʥʠʭ ʜʽʡ; ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ; ʟʥʠʞʝʥʥʷ ʜʦʚʽʨʠ ʜʦ ʙʝʟʧʝʢʠ 
ʟʘʣʽʟʥʠʮʽ; ʶʨʠʜʠʯʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʘ ʜʠʩʮʠʧʣʽʥʘʨʥʽ ʟʘʭʦʜʠ; 
ʇʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʢʦʣʝʢʪʠʚ.  
ɯʥʥʦʚʘʮʽʡʥʽ ʟʘʭʦʜʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ ʟʥʠʟʠʪʠ ʨʠʟʠʢʠ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ: 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʘʥʘʣʽʪʠʢʦʶ; ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʜʨʦʥʽʚ ʜʣʷ ʧʘʪʨʫʣʶʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 
ʜʦʜʘʪʢʽʚ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ; ʩʠʩʪʝʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʙʽʦʤʝʪʨʽʾ (ʚʽʜʙʠʪʢʠ ʧʘʣʴʮʽʚ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ); 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʫʤʥʠʭ ʩʝʥʩʦʨʽʚ ʽ ʜʘʪʯʠʢʽʚ (ʩʝʥʩʦʨʠ ʨʫʭʫ, ʪʝʤʧʝʨʘʪʫʨʠ, 
ʜʠʤʫ, ʘ ʪʘʢʦʞ ʚʽʙʨʘʮʽʡʥʽ ʜʘʪʯʠʢʠ); ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʟʘʭʠʩʥʦʛʦ 
ʩʧʦʨʷʜʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʟʘʭʠʩʥʽ ʰʦʣʦʤʠ ʟ ʚʙʫʜʦʚʘʥʠʤʠ ʢʘʤʝʨʘʤʠ ʯʠ 
ʩʠʩʪʝʤʘʤʠ ʟʚ'ʷʟʢʫ); ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ 
ʘʥʘʣʽʟʫ ʜʘʥʠʭ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʘʥʘʣʽʟʫ 
ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʪʘ 
ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢʦʚʽ ʩʠʪʫʘʮʽʾ); ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
VR-ʪʝʭʥʦʣʦʛʽʡ (ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (VR) ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 
ʥʘʚʯʘʥʥʷ ʪʘ ʩʠʤʫʣʷʮʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʪʘʢʠʭ ʷʢ ʣʽʢʚʽʜʘʮʽʷ ʧʦʞʝʞʽ 
ʘʙʦ ʟʘʭʠʩʪ ʦʙôʻʢʪʘ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ); ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 
ʩʠʩʪʝʤ ʟʚʽʪʥʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʶ; ʩʧʽʚʧʨʘʮʷ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ 
ʪʘ ʦʙʤʽʥ ʜʦʩʚʽʜʦʤ. 
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ʊʝʤʘ ʻ ʜʦʚʦʣʽ ʘʢʪʫʘʣʴʥʦʶ ʚ ʥʘʰ ʯʘʩ, ʘʜʞʝ ʩʫʯʘʩʥʠʡ ʩʚʽʪ ʚʠʤʘʛʘʻ 

ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʜʦ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ. 
ʈʦʙʦʯʝ ʤʽʩʮʝ -ʮʝ ʧʝʨʚʠʥʥʘ ʣʘʥʢʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʘʮʽ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ (ʷʢʱʦ ʨʦʙʦʯʝ ʤʽʩʮʝ ʢʦʣʝʢʪʠʚʥʝ) ʚʠʢʦʥʘʚʮʽʚ, 
ʚʠʟʥʘʯʝʥʘ ʥʘ ʧʽʜʩʪʘʚʽ ʪʨʫʜʦʚʠʭ ʪʘ ʽʥʰʠʭ ʜʽʶʯʠʭ ʥʦʨʤ ʽ ʦʩʥʘʱʝʥʘ 
ʥʝʦʙʭʽʜʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʦʙʦʯʝ ʤʽʩʮʝ ʻ ʤʽʩʮʝʤ 
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ʟʜʽʡʩʥʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʯʠ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʨʦʙʦʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʝ 
ʧʦʚʠʥʥʝ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʦ ʦʙʣʘʜʥʘʥʝ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʱʦʜʦ ʚʠʢʦʥʫʚʘʥʦʾ 
ʧʨʘʮʽ. 
ʄʝʪʦʶ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫ ʻ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʤʘʰʠʥʽʩʪʘ ʢʨʘʥʘ, ʜʦʩʣʽʜʞʝʥʥʷ.  
ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ï ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. ʇʦʩʪʘʥʦʚʢʘ 
ʜʘʥʦʾ ʤʝʪʠ ʟʫʤʦʚʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ:  
ï ʜʦʩʣʽʜʠʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʤʘʰʠʥʽʩʪʘ ʢʨʘʥʘ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʦʥ. 
ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ 

ʤʘʰʠʥʽʩʪʘ ʢʨʘʥʘ.  
ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ ʨʦʙʦʯʦʛʦ 

ʤʽʩʮʷ ʤʘʰʠʥʽʩʪʘ ʢʨʘʥʘ. 
ʈʦʟʨʦʙʠʣʠ ʤʝʪʦʜʠʢʫ ʘʫʜʠʪʫ ʪʘ ʯʝʢ-ʣʠʩʪ ʜʣʷ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ 

ʤʘʰʠʥʽʩʪʘ ʢʨʘʥʘ. ʇʨʦʚʝʣʠ ʘʫʜʠʪ ʧʦ ʨʦʟʨʦʙʣʝʥʽʡ ʤʝʪʦʜʠʮʽ. 
ɿʨʦʙʠʣʠ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʘʫʜʠʪʫ ʪʘ ʚʠʷʚʣʝʥʠʭ ʧʨʦʙʣʝʤʥʠʭ ʟʦʥ. 

ʈʦʟʨʦʙʠʣʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ 
ʤʘʰʠʥʽʩʪʘ ʢʨʘʥʘ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʷʜ 
ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤ ʪʘ ʩʪʘʥʜʘʨʪʽʚ.  
ʈʝʢʦʤʝʥʜʘʮʽʾ: 
ʅʝʛʘʡʥʦ ʨʝʤʦʥʪʫʚʘʪʠ ʘʙʦ ʟʘʤʽʥʶʚʘʪʠ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ.  
ɺ ʥʝʩʪʠ ʢʦʨʝʢʪʠʚʠ ʚ ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʚ ʮʝʭʘʭ, ʜʝ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤ. 
ʇʨʦʚʝʩʪʠ ʨʝʚʽʟʽʶ ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ.  
ʆʨʛʘʥʽʟʫʚʘʪʠ ʮʽʣʴʦʚʝ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 
ɸʫʜʠʪ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʟʜʽʡʩʥʶʻ ʥʝʟʘʣʝʞʥʫ ʦʮʽʥʢʫ ʡ ʘʥʘʣʽʟ ʫʩʽʭ 

ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʫʢʫʧʥʦʩʪʽ, ʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 
ʚʠʩʥʦʚʢʠ ʪʘ ʚʠʷʚʠʪʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚ ʘʥʘʣʽʟʦʚʘʥʽʡ ʩʠʩʪʝʤʽ. ʉʘʤʝ ʪʦʤʫ, 
ʱʦ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʻ ʦʩʥʦʚʥʦʶ ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʡʦʛʦ 
ʘʫʜʠʪ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʽʥʦʜʽ ʥʝʦʯʽʢʫʚʘʥʠʭ, ʘʣʝ ʟʘʚʞʜʠ ʜʽʻʚʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ. 

 

Перелік використаних джерел 

1. ʄʽʞʥʘʨʦʜʥʽ ʩʪʘʥʜʘʨʪʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʘʫʜʠʪʫ, ʦʛʣʷʜʫ, ʽʥʰʦʛʦ 

ʥʘʜʘʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʪʘ ʩʫʧʫʪʥʽʭ ʧʦʩʣʫʛ: ʚʠʜʘʥʥʷ 2010 ʨʦʢʫ, ʯʘʩʪʠʥʘ 1 / 

ʇʝʨ. ʟ ʘʥʛʣ.: ʆʣʴʭʦʚʽʢʦʚʘ ʆ.ʃ., ʉʝʣʝʟʥʴʦʚ ʆ.ɺ., ɻʠʢ ʆ.ɺ., ɹʽʥʜʝʨ ʉ.ɻ.  
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DIALux ï ʮʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʷʢ 

ʦʬʽʩʠ. ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʜʝʪʘʣʴʥʫ ʚʽʨʪʫʘʣʴʥʫ ʤʦʜʝʣʴ 

ʧʨʠʤʽʱʝʥʥʷ, ʨʦʟʨʘʭʫʚʘʪʠ ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʦʩʪʽ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʨʠʩ. 1. 

 

  
 

Рис. 1. Порівняння різних типів світильників 
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ʂʣʶʯʦʚʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ DIALux: 

ʂʦʤʧʣʝʢʩʥʠʡ ʩʚʽʪʣʦʪʝʭʥʽʯʥʠʡ ʘʥʘʣʽʟ: ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʴʥʦ 

ʟʤʦʜʝʣʶʚʘʪʠ ʙʫʜʴ-ʷʢʝ ʧʨʠʤʽʱʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ ʛʝʦʤʝʪʨʽʶ, 

ʤʘʪʝʨʽʘʣʠ ʦʙʨʦʙʢʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʝʙʣʽʚ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʦʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ 

ʧʨʦʩʪʦʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʟʦʥʠ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʘʙʦ ʥʘʜʤʽʨʥʠʤ 

ʦʩʚʽʪʣʝʥʥʷʤ. 

ʐʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʩʚʽʪʠʣʴʥʠʢʽʚ: DIALux ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ 

ʚʝʣʠʯʝʟʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʩʚʽʪʠʣʴʥʠʢʽʚ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʪʠʧʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʧʽʜʽʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʝʢʪʫ, 

ʚʨʘʭʦʚʫʶʯʠ ʷʢ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢ ʽ ʝʩʪʝʪʠʯʥʽ ʚʠʤʦʛʠ. 

ʈʝʘʣʽʩʪʠʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ: ʇʨʦʛʨʘʤʘ ʛʝʥʝʨʫʻ ʚʠʩʦʢʦʷʢʽʩʥʽ ʪʨʠʚʠʤʽʨʥʽ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʜʦʟʚʦʣʷʶʯʠ ʜʠʟʘʡʥʝʨʫ ʦʮʽʥʠʪʠ, ʷʢ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ 

ʦʩʚʽʪʣʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʥʝʩʪʠ ʥʝʦʙʭʽʜʥʽ 

ʢʦʨʝʢʪʠʚʠ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: DIALux ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 

ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʧʽʜʽʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʝ 

ʨʽʰʝʥʥʷ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʠʭ ʮʽʥ ʥʘ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 

ɽʪʘʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʚ DIALux: 

ʉʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʧʨʠʤʽʱʝʥʥʷ: ɼʝʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʛʝʦʤʝʪʨʽʾ ʧʨʠʤʽʱʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ɺʠʙʽʨ ʩʚʽʪʠʣʴʥʠʢʽʚ ʪʘ ʾʭ ʨʦʟʤʽʱʝʥʥʷ: ʇʽʜʙʽʨ ʩʚʽʪʠʣʴʥʠʢʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʦʥ ʪʘ ʝʩʪʝʪʠʯʥʠʭ ʚʠʤʦʛ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

ʈʦʟʨʘʭʫʥʢʠ ʪʘ ʘʥʘʣʽʟ: ʇʨʦʚʝʜʝʥʥʷ ʩʚʽʪʣʦʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʢʦʨʝʢʪʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʧʨʝʟʝʥʪʘʮʽʷ: ʉʪʚʦʨʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ ʪʘ 

ʧʨʝʟʝʥʪʘʮʽʷ ʧʨʦʝʢʪʫ ʟʘʤʦʚʥʠʢʫ. 

DIALux ʻ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʬʝʩʽʦʥʘʣʽʚ, ʷʢʽ 

ʟʘʡʤʘʶʪʴʩʷ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʦʩʚʽʪʣʝʥʥʷ. ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʤʦʞʣʠʚʦʩʪʷʤ, 

ʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʜʣʷ 

ʙʫʜʴ-ʷʢʦʛʦ ʦʬʽʩʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ. 

 

Перелік використаних джерел 

1. Download DIALux. Professional lighting design with DIALux. URL : 

https://www.dial.de/en/dialux-desktop/download/ 
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Осипенко Н.Г.,  
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çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʠʟʥʘʯʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʪʘ ʧʨʦʬʧʨʠʜʘʪʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʘʭ, ʧʦʪʨʝʙʫʶʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ 

ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʫ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʟʥʠʞʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʪʘ ʟʙʽʣʴʰʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʩʦʮʽʘʣʴʥʽ 

ʚʠʧʣʘʪʠ ʽ ʤʝʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʨʘʞʜʘʣʠʭ ʨʦʙʽʪʥʠʢʽʚ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʽ ʚʠʢʣʠʢʠ, ʧʠʪʘʥʥʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʨʝʤʦʥʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘʙʫʚʘʶʪʴ ʚʝʣʠʢʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʤʝʭʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʪʨʘʚʤʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʫʯʘʩʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʨʝʛʫʣʶʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ 
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ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. ʅʝʜʦʪʨʠʤʘʥʥʷ ʮʠʭ ʚʠʤʦʛ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ ʥʘʩʣʽʜʢʽʚ ʷʢ ʜʣʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽʚʥʠʢʽʚ, ʪʘʢ 

ʽ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʛʨʘʮʽʷ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʘ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʨʦʟʨʦʙʢʦʶ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ ʟ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʨʝʛʫʣʷʨʥʽ ʪʨʝʥʽʥʛʠ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ, 

ʞʦʨʩʪʢʠʡ ʢʦʥʪʨʦʣʴ ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʪʘ ʩʚʦʻʯʘʩʥʝ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ʃʠʰʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʨʽʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʨʝʘʣʽʡ. 

 

Рис. 1. Причини настання нещасних випадків 

 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ: ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʧʨʠʯʠʥʠ (76% ʚʠʧʘʜʢʽʚ), ʪʘʢʽ ʷʢ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, 

ʥʝʫʚʘʞʥʽʩʪʴ ʽ ʥʝʦʙʝʨʝʞʥʽʩʪʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʽʪ, ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʟ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ[1, 2]. 

ʉʪʘʪʠʩʪʠʢʘ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʟʘ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ (2019-2023): 

ï 18-30 ʨʦʢʽʚ: 24,4%. 

ï 31-40 ʨʦʢʽʚ: 17,8%. 

ï 41-50 ʨʦʢʽʚ: 35,6% 

ï 51 ʽ ʩʪʘʨʰʝ: 22,2 %. 
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Рис. 2. Статистика нещасних випадків за віком постраждалих 

 

ɿʘʣʝʞʥʽʩʪʴ ʪʨʘʚʤʘʪʠʟʤʫ ʚʽʜ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ: 

ʄʝʥʰʝ 1 ʨʦʢʫ: 20%. 

ɺʽʜ 1 ʜʦ 5 ʨʦʢʽʚ: 31%. 

ɺʽʜ 5 ʜʦ 10 ʨʦʢʽʚ: 22%. 

ɹʽʣʴʰʝ 10 ʨʦʢʽʚ: 27%. 

 

Рис. 3. Статистика нещасних випадків за досвідом роботи 

 

ʆʩʥʦʚʥʽ ʟʘʭʦʜʠ ʟ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ: 

ï ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʦʩʥʘʱʝʥʦʩʪʽ ʟʘʩʦʙʘʤʠ ʙʝʟʧʝʢʠ. 

ï ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʦʩʥʘʱʝʥʦʩʪʽ ʟʘʩʦʙʘʤʠ ʚʠʨʦʙʥʠʯʦʾ ʩʘʥʽʪʘʨʽʾ. 

ï ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʜʣʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʪʨʘʚʤʘʪʠʟʤʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. 
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Трегуб І.А.,  
ʩʪʫʜʝʥʪ ʛʨ. 263-23-2ʤ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʋ ʧʦʩʘʜʦʚʽ ʦʙʦʚ'ʷʟʢʠ ʤʘʰʠʥʽʩʪʘ ʢʦʥʚʝʻʨʘ ʚʭʦʜʠʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʯʥʦʾ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʢʦʥʚʝʻʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʢʦʥʪʨʦʣʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʚʫʟʣʽʚ ʪʘ ʜʦʜʘʪʢʦʚʠʭ 

ʧʨʠʩʪʨʦʾʚ. ʄʘʰʠʥʽʩʪ ʢʦʞʥʦʛʦ ʧʫʩʢʫ ʽ ʟʫʧʠʥʢʠ ʢʦʥʚʝʻʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʢʦʥʪʨʦʣʶʻ ʨʽʚʥʦʤʽʨʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʨʽʯʢʠ, ʨʝʛʫʣʶʻ ʰʚʠʜʢʽʩʪʴ 

ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʨʦʚʠʥʠ (ʾʾ ʚʦʣʦʛʦʩʪʽ ʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ 

ʩʢʣʘʜʫ). ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʢʦʥʪʨʦʣʴ ʢʨʫʧʥʦʩʪʽ ʜʨʦʙʣʝʥʦʾ ʨʫʜʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʝʨʝʜ 
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ʨʝʤʦʥʪʦʤ ʤʘʰʠʥʽʩʪ ʚʠʢʦʥʫʻ ʦʛʣʷʜ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʚʦʜʠʪʴ ʡʦʛʦ 

ʦʯʠʱʝʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʫ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʷʨʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʦʛʣʷʜʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʚʠʧʘʜʢʦʚʦʛʦ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

ʂʨʽʤ ʪʦʛʦ, ʜʦ ʚʠʤʦʛ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʤʘʰʠʥʽʩʪ ʟʦʙʦʚ'ʷʟʘʥʠʡ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʢʦʥʚʝʻʨʘ ʰʣʷʭʦʤ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʙʫʜʴ-ʷʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ. ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʨʘʮʽʚʥʠʢ ʧʦʚʠʥʝʥ ʥʝʛʘʡʥʦ ʚʞʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʫʩʫʥʝʥʥʷ 

ʧʨʠʯʠʥ ʟʫʧʠʥʢʠ ʘʙʦ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ 

ʢʦʥʚʝʻʨʘ. ʉʝʨʝʜ ʦʙʦʚ'ʷʟʢʽʚ ʪʘʢʦʞ ʨʝʛʫʣʶʻʪʴʩʷ ʥʘʪʷʛ ʢʦʥʚʝʻʨʥʦʾ ʩʪʨʽʯʢʠ 

ʪʘ ʧʦʜʘʯʠ ʩʣʘʙʦʛʦ ʤʘʩʪʠʣʘ ʚ ʨʝʜʫʢʪʦʨ. ʂʦʥʪʨʦʣʴ ʨʽʚʥʷ ʤʘʩʪʠʣʘ ʚ 

ʨʝʜʫʢʪʦʨʘʭ ʪʘ ʤʘʩʣʦʙʘʢʘʭ ʻ ʝʣʝʤʝʥʪʦʤ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʟʤʽʥʠ ʤʘʰʠʥʽʩʪ ʧʦʚʠʥʝʥ ʧʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʽ 

ʩʧʨʘʚʥʽʩʪʴ ʫʩʽʭ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ɿɯɿ), ʪʘʢʠʭ ʷʢ ʟʘʭʠʩʥʘ 

ʢʘʩʢʘ, ʨʝʩʧʽʨʘʪʦʨ, ʧʨʦʪʠʰʫʤʦʚʽ ʚʢʣʘʜʠʰʽ, ʟʘʭʠʩʥʽ ʦʢʫʣʷʨʠ, ʩʧʝʮʽʘʣʴʥʽ 

ʨʫʢʘʚʠʮʽ. ʉʧʝʮʦʜʷʛ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʨʦʟʤʽʨʫ ʧʨʘʮʽʚʥʠʢʘ, ʘʣʝ ʚ ʩʧʨʘʚʥʦʤʫ 

ʩʪʘʥʽ, ʱʦ ʚʢʣʶʯʘʻ ʨʠʟʠʢ ʡʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʨʫʭʦʤʠʤʠ ʯʘʩʪʠʥʘʤʠ 

ʦʙʣʘʜʥʘʥʥʷ. ʇʨʘʮʽʚʥʠʢ ʟʦʙʦʚôʷʟʘʥʠʡ ʦʪʨʠʤʘʪʠ ʥʘʨʷʜ-ʜʦʧʫʩʢ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʧʨʦʡʪʠ ʽʥʩʪʨʫʢʮʽʶ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʚʠʤʦʛʘʤʠ ʩʚʦʾʤ ʧʽʜʧʠʩʦʤ ʫ ʢʥʠʟʽ ʥʘʨʷʜʽʚ. 

ʄʘʰʠʥʽʩʪ ʢʦʥʚʝʻʨʘ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʚʽʨʷʪʠ ʩʪʘʥ ʨʦʙʦʯʦʛʦ 

ʤʽʩʮʷ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ, ʱʦ ʚʢʣʶʯʘʻ ʩʧʨʘʚʥʽʩʪʴ ʘʚʘʨʽʡʥʠʭ 

ʚʠʤʠʢʘʯʽʚ, ʙʣʦʢʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟʘʭʠʩʥʠʭ ʢʦʞʫʭʽʚ, ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ 

ʟʘʩʦʙʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ. ʂʦʥʪʨʦʣʴ ʟʘ ʧʝʨʚʠʥʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʪʘʢʠʤʠ ʷʢ ʚʦʛʥʝʛʘʩʥʠʢʠ, ʢʦʤʧʣʝʢʪʘʮʽʷ ʧʦʞʝʞʥʠʭ ʱʠʪʽʚ 

ʪʘ ʩʪʘʥ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʨʦʙʦʪʠ. 

ʇʨʠʡʦʤ ʟʤʽʥʠ ʥʘ ʦʩʥʦʚʽ ʩʧʽʣʴʥʦʛʦ ʦʛʣʷʜʫ ʦʙʣʘʜʥʘʥʥʷ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʟʤʽʥʥʠʢʦʤ ʪʘ ʧʝʨʝʛʣʷʜ ʽʟ ʟʘʧʠʩʘʤʠ ʚ ʞʫʨʥʘʣʽ ʧʨʠʡʦʤʫ-ʟʜʘʯʽ ʟʤʽʥ. ʋ ʨʘʟʽ 

ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʘʙʦ ʚʽʜʢʨʠʪʪʷ, ʧʨʘʮʽʚʥʠʢ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʟʘʨʘʟ 

ʧʦʚʽʜʦʤʠʪʠ ʢʝʨʽʚʥʠʢʘ ʨʦʙʽʪ ʪʘ ʥʝ ʧʨʠʩʪʫʧʘʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʜʦ 

ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʧʨʦʙʣʝʤ. ʄʘʰʠʥʽʩʪ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʦʞ ʟʘ ʧʽʜʛʦʪʦʚʢʫ 

ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʜʦ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʚʢʣʶʯʘʻ ʧʨʠʙʠʨʘʥʥʷ ʩʪʦʨʦʥʥʽʭ 

ʧʨʝʜʤʝʪʽʚ, ʟʚʽʣʴʥʝʥʥʷ ʧʨʦʭʦʜʽʚ ʪʘ ʧʝʨʝʚʽʨʢʫ ʦʩʚʽʪʠ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʢʦʥʚʝʻʨʘ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʢʦʥʘʪʠʩʷ ʫ ʣʶʜʝʡ ʧʦʙʣʠʟʫ 

ʧʨʠʚʦʜʽʚ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʽ ʩʧʨʘʚʥʽʩʪʴ ʟʘʭʠʩʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʦʛʦʨʦʞ, ʙʣʦʢʫʚʘʥʴ ʪʘ ʟʘʟʝʤʣʝʥʴ. ʇʫʩʢ ʦʙʣʘʜʥʘʥʥʷ ʣʠʰʝ ʣʠʰʝ ʧʽʩʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜ ʦʧʝʨʘʪʦʨʘ ʬʘʙʨʠʢʠ. ɼʠʩʪʘʥʮʽʡʥʠʡ ʟʘʧʫʩʢ 

ʟʘʧʫʩʢʘʻʪʴʩʷ ʟ ʧʫʣʴʪʘ ʢʝʨʫʚʘʥʥʷ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʘ ʤʽʩʮʝʚʦʛʦ 
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ʫʧʨʘʚʣʽʥʥʷ (ʂʄʋ). ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʘʢʪʠʚʫʶʪʴʩʷ 

ʜʦʧʦʤʽʞʥʽ ʩʠʩʪʝʤʠ (ʤʘʩʣʦʩʪʘʥʮʽʾ, ʘʩʧʽʨʘʮʽʡʥʽ ʫʩʪʘʥʦʚʢʠ), ʽ ʤʘʰʠʥʽʩʪ ʤʘʻ 

ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʾʭ ʩʧʨʘʚʥʦʩʪʽ. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʽʻ ʧʨʦʛʨʘʤʘ çɹʝʟʧʝʯʥʠʡ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨè, ʷʢʘ 

ʤʘʻ ʥʘ ʤʝʪʽ ʚʠʷʚʣʝʥʥʷ ʨʠʟʠʢʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ ʨʦʟʨʦʙʢʫ ʟʘʭʦʜʽʚ ʜʣʷ 

ʾʭ ʟʥʠʞʝʥʥʷ ʜʦ ʧʨʠʡʥʷʪʦʛʦ ʨʽʚʥʷ. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʛʨʘʤʠ ʚʢʣʶʯʘʶʪʴ 

ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʥʝʙʝʟʧʝʢ, 

ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ, ʤʦʥʽʪʦʨʠʥʛ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ, ʧʝʨʝʛʣʷʜ ʨʠʟʠʢʽʚ ʪʘ ʟʘʣʫʯʝʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʧʨʦʮʝʩʫ. 

ʋʩʽ ʚʠʟʥʘʯʝʥʽ ʧʽʜ ʯʘʩ ʧʨʠʡʦʤʫ ʟʤʽʥʠ ʧʨʦʙʣʝʤʠ ʟʘʥʦʩʷʪʴʩʷ ʚ ʞʫʨʥʘʣ 

ʧʨʠʡʦʤʫ-ʟʜʘʯʽ, ʧʽʜʧʠʩʫʶʪʴʩʷ ʦʙʦʤʘ ʧʨʘʮʽʚʥʠʢʘʤʠ ʽ ʧʝʨʝʜʘʶʪʴʩʷ 

ʦʧʝʨʘʪʦʨʫ ʬʘʙʨʠʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʽʰʝʥʥʷ. ʋ ʨʘʟʽ ʥʝʤʦʞʣʠʚʦʩʪʽ 

ʫʩʫʥʝʥʥʷ ʥʝʧʦʣʘʜʦʢ ʜʦ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ, ʥʝʦʙʭʽʜʥʦ ʧʦʚʽʜʦʤʠʪʠ ʢʝʨʽʚʥʠʢʘ 

ʪʘ ʥʝ ʧʨʠʩʪʫʧʘʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ʈʦʙʦʯʝ ʤʽʩʮʝ ʩʣʽʜ ʧʽʜʛʦʪʫʚʘʪʠ 

ʜʦ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ: ʟʚʽʣʴʥʠʪʠ ʧʨʦʭʦʜʠ, ʧʨʠʙʨʘʪʠ ʩʪʦʨʦʥʥʽ ʧʨʝʜʤʝʪʠ ʪʘ 

ʧʝʨʝʚʽʨʠʪʠ ʧʝʨʚʠʥʥʽ ʟʘʩʦʙʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ. ɽʢʩʧʣʫʘʪʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ʟ 

ʚʽʜʩʫʪʥʽʤʠ ʟʘʩʦʙʘʤʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʢʘʪʝʛʦʨʠʯʥʦ ʟʘʙʦʨʦʥʷʻʪʴʩʷ. 

 

Перелік використаних джерел 

1. ɯʥʩʪʨʫʢʮʽʷ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʜʣʷ ʤʘʰʠʥʽʩʪʘ ʢʦʥʚʝʻʨʫ 

 

 

 

  



Riga, the Republic of Latvia                                      November 28ï29, 2024 

183 

MODERN ECO-FRIENDLY PRACTICES  

AND PROSPECTS FOR ENVIRONMENTAL 

PROTECTION  
 

 

 

DOI https://doi.org/10.30525/978-9934-26-506-8-177 

 

ASSESSMENT OF THE ENVIRONMENTAL HAZARD  

OF PRYDNIPROVSK TPP COAL COMBUSTION WASTE 

 

ʆʎɯʅʂɸ ɽʂʆʃʆɻɯʏʅʆɰ ʅɽɹɽɿʇɽʂʀ ɺɯɼʍʆɼɯɺ 

ʉʇɸʃʖɺɸʅʅʗ ɺʋɻɯʃʃʗ ʇʈʀɼʅɯʇʈʆɺʉʔʂʆɰ ʊɽʉ 

 

Berezniak O.O.,  
PhD Student,  

Research Assistant, Dnipro University 

of Technology,  

Dnipro, Ukraine 

 

Borysovska O.O.,  
PhD (Engineering),  

Associate Professor,  

Dnipro University of Technology, 

Dnipro, Ukraine 

 

Berezniak O.O.,  
PhD (Engineering),  

Associate Professor,  

Dnipro University of Technology,  

Dnipro, Ukraine 

Березняк О.О.,  
ʘʩʧʽʨʘʥʪʢʘ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

Борисовська О.О.,  
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

Березняк О.О.,  
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 

Environmental hazards are threats to the natural environment, health of 

people and other living beings, which may arise due to various types of 

activities, such as industrial production, agriculture, transport and others. This 

can include water, air, and soil pollution, as well as the destruction of 

biodiversity and climate change. 

Environmental hazard assessment includes the following steps: 

ï identification of possible threats to the natural environment; 

ï assessment of the impact of these risks on the environment and 

human health; 
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ï vulnerability assessment; identifying which ecosystems or groups of 

people are most at risk; 

ï development of a strategy to minimize risks or eliminate threats. 

Threats identification. On January 1, 2018, the Directive 2001/80/EC on 

limiting emissions of certain pollutants into the air from large combustion 

plants began to be implemented in Ukraine. The agreement regulates SOx, 

NOx and PM10 emissions from existing thermal power plants. The parties to 

the agreement are the EU and nine Contracting Parties, including Ukraine. 

Coal contains nitrogen and sulfur. Accordingly, in the process of its burning, 

such pollutants as carbon monoxide CO, sulfur dioxide SO2, nitrogen dioxide 

NO2, as well as fly ash in the form of suspended fine particles containing up 

to 30% of PM10 are released into the atmospheric air [1]. A feature of fly ash 

particles is a highly developed specific surface, which is formed under the 

influence of high temperatures during coal combustion [2]. Due to this, ash 

particles intensively absorb molecules of various compounds, including toxic 

ones (boron, vanadium, arsenic, strontium, beryllium, etc.), from the flow of 

flue gases. During the long-term accumulation of large volumes of coal 

combustion waste in the ash storage facility, toxic compounds contained on 

the surface of fly ash particles, under the influence of external factors, enter 

the natural environment, creating a threat to it.  

Impact assessment. A significant part of the existing TPP ash storage 

facilities was designed in the 1960s and 70s of the 20th century, so almost all 

of them have exhausted their design capacity for waste accumulation. 

However, at a notable number of the ash storage facilities, particularly at the 

Prydniprovsk TPP, the accumulation of fly ash continues, which currently 

significantly exceeds the design indicators. Under such conditions, the 

presence of heavy metals and toxic substances in fly ash particles contributes 

to the pollution of the soil and groundwater of the surrounding areas. This can 

affect local ecosystems and lead to a loss of biodiversity, including a change 

in plant species composition, as well as a decrease in crop yields. At the same 

time, fly ash is a finely dispersed material. When the beaches of the ash storage 

facilities dry out, the particles easily change to a suspended state; under 

favourable conditions, they are lifted by the wind quite high and transported 

to considerable distances. The expansion of the area of ash storage facilities 

leads to an increase in wind erosion from the surfaces of dry beaches due to 

pretty high values of the average annual surface wind speed, which are 

characteristic of the Dnipropetrovsk Oblast in general and the city of Dnipro 

in particular [3]. Accordingly, the increase in wind erosion of fly ash leads to 

significant pollution of the atmospheric air of the city of Dnipro with 

suspended PM10 and PM2.5 particles, as well as increases the sedimentation of 
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suspended particles in the areas adjacent to the ash storage facilities. Thus, 

over time, ash storage facilities become sources of secondary pollution of the 

environment since the content of harmful substances in them gradually but 

steadily increases. 

Vulnerability assessment. An area of soil, atmospheric air, and water 

contaminated with compounds of heavy metals and toxic substances is formed 

around the TPP ash storage facilities, which accumulate pollution for many 

years due to the lack of processing of the stockpiled fly ash [4,5]. According 

to the results of studies [6,7], long-term exposure to such pollutants can lead 

to a severe deterioration in the health of the population living in this area. In 

particular, the risk of respiratory and allergic diseases, diseases of the 

cardiovascular and central nervous systems increases, as well as the risk of 

genetic damage. People with a weakened immune system and existing chronic 

diseases are the most vulnerable to the effects of such pollutants. 

Strategy to minimize risks. According to various estimates, up to 500 

million tons of coal combustion waste have been accumulated in the ash 

storage facilities of Ukrainian thermal power plants. According to research 

materials [8], the utilization rate of coal combustion waste in Ukraine is about 

30%. The strategy for minimizing environmental risks associated with the 

accumulation of enormous amounts of coal combustion waste products in TPP 

ash storage facilities consists of the development of an environmentally safe 

and waste-free technology for processing the stockpiled fly ash, the 

implementation of which will allow the complete processing and utilization 

of the accumulated coal combustion waste products. In particular, this 

technology should provide, in addition to the processing and utilization of the 

carbon-containing product, the extraction and utilization of the iron-

containing fraction of the stockpiled fly ash [9,10]. 
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ɼʦʚʛʦʪʨʠʚʘʣʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʦʜʦʚʠʱ ʽ ʧʝʨʝʨʦʙʢʘ ʟʘʣʽʟʥʠʭ ʨʫʜ ʤʘʻ 

ʢʘʪʘʩʪʨʦʬʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʚʠʢʣʠʢʘʻ 

ʢʨʠʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʦʨʦʜʥʦʛʦ ʤʘʩʠʚʫ, ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ ʪʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ ˇʨʫʥʪʽʚ. 

ʇʦʚʥʽʩʪʶ ʢʦʤʧʝʥʩʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʽ ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ ʫ ʂʨʠʚʙʘʩʽ 

ʥʝʤʦʞʣʠʚʦ ʥʝ ʣʠʰʝ ʪʦʤʫ, ʱʦ ʥʘ ʧʨʘʢʪʠʮʽ ʥʝʤʦʞʣʠʚʦ ʚʽʜʥʦʚʠʪʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʨ ʙʽʦʮʝʥʦʟʠ, ʷʢʽ ʪʫʪ ʙʫʣʠ ʜʦ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ, 

ʘ ʪʦʤʫ ʱʦ ʥʝʤʦʞʣʠʚʦ ʚʽʜʥʦʚʠʪʠ ʨʝʣʴʻʬ, ʛʝʦʭʽʤʽʯʥʽ ʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʽ 

ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʩʧʨʦʙʽ ʧʨʠʚʝʜʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ 

ʩʪʘʥʫ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʝʢʦʣʦʛʽʯʥʫ ʨʝʘʙʽʣʽʪʘʮʽʶ ʟʨʦʩʪʘʶʪʴ ʥʘʩʪʽʣʴʢʠ, ʱʦ 

ʚʪʨʘʯʘʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʩʪʠʤʫʣʠ ʨʦʙʦʪʠ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʽ ʧʝʨʝʨʦʙʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʉʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʪʨʝʙʘ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʽʜ ʯʘʩ ʾʭ ʨʦʙʦʪʠ ʽ 

ʩʪʚʦʨʠʪʠ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ ʽ ʽʩʥʫʚʘʥʥʷ ʬʣʦʨʠ ʽ ʬʘʫʥʠ ʚ 

ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦ-ʚʠʱʽ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʂʨʠʚʙʘʩʫ ʚʠʜʽʣʷʻʪʴʩʷ ʯʦʪʠʨʠ ʨʘʡʦʥʠ, ʚ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʚʠʜʦʙʫʪʦʢ ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʪʘ ʣʦʢʘʣʽʟʦʚʘʥʽ ʚʝʣʠʢʽ 

ʚʠʜʦʙʫʚʥʽ ʪʘ ʧʝʨʝʨʦʙʥʽ ʧʦʪʫʞʥʦʩʪʽ. ʉʧʝʮʠʬʽʯʥʠʤ ʜʣʷ ʋʢʨʘʾʥʠ, ʚʟʘʛʘʣʽ, 
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ʪʘ ʂʨʠʚʦʨʽʞʞʷ, ʟʦʢʨʝʤʘ, ʻ ʟʥʘʯʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʜʦ 75% 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ) ʪʘ ʟʙʘʛʘʯʝʥʥʽ (13ï14%) [5]. ɯʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʙʘʛʘʯʝʥʥʷ ʟʘʣʽʟʥʠʭ ʨʫʜ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʢʣʘʜʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ (çʭʚʦʩʪʽʚè) ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ  ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ, ʫ 

ʷʢʽ ʚʦʥʠ ʧʦʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʦʜʷʥʦʾ ʧʫʣʴʧʠ. ʉʴʦʛʦʜʥʽ ʫ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʂʨʠʚʦʨʽʞʞʷ ʘʢʫʤʫʣʴʦʚʘʥʦ ʧʦʥʘʜ 2,0ʤʣʨʜ.ʤ3 ʚʽʜʭʦʜʽʚ 

ʟʙʘʛʘʯʝʥʥʷ ʨʫʜʠ [1]. 

ɻʽʜʨʦʣʦʛʽʯʥʘ ʤʝʨʝʞʘ ʂʨʠʚʦʨʽʞʞʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʽʯʢʦʶ ɯʥʛʫʣʝʮʴ ʪʘ 

ʡʦʛʦ ʧʨʠʪʦʢʦʶ ï ʨ.ʉʘʢʩʘʛʘʥʴ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʠʤʠ ʙʘʣʢʘʤʠ ʡ ʚʦʜʦʪʦʢʘʤʠ, 

ʷʢʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʾ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʠʭ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ [2]. ʋ ʙʘʩʝʡʥʽ ʨ.ɯʥʛʫʣʝʮʴ ʫ ʨʘʡʦʥʘʭ, ʚ ʷʢʠʭ ʜʽʶʪʴ 

ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʢʦʤʙʽʥʘʪʠ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʦʨʽʥʥʽ ʟʤʽʥʠ ʫʩʽʭ 

ʝʣʝʤʝʥʪʽʚ ʣʘʥʜʰʘʬʪʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʨʦʟʚʠʪʦʢ ʩʧʝʮʠʬʽʯʥʠʭ ʛʝʦʭʽʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʉʭʝʤʘ ʟʙʘʛʘʯʝʥʥʷ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ʥʘ ɯʥʛʫʣʝʮʴʢʦʤʫ 

ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʦʤʫ ʢʦʤʙʽʥʘʪʽ ʧʝʨʝʜʙʘʯʘʻ ʜʝʢʽʣʴʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʝʪʘʧʽʚ, ʘ ʩʘʤʝ: ʜʨʦʙʣʝʥʥʷ ʚ 3ï4 ʩʪʘʜʽʾ, 3 ʩʪʘʜʽʾ ʧʦʜʨʽʙʥʶʚʘʥʥʷ, 4ï5 ʩʪʘʜʽʡ 

ʤʘʛʥʽʪʥʦʾ ʩʝʧʘʨʘʮʽʾ ʪʘ ʬʣʦʪʘʮʽʡʥʫ ʜʦʚʦʜʢʫ. ʆʩʪʘʥʥʽʡ ʝʪʘʧ ʟʙʘʛʘʯʝʥʥʷ  

ʦʙʝʨʥʝʥʘ ʢʘʪʽʦʥʥʘ ʬʣʦʪʘʮʽʷ ʻ ʫʥʽʢʘʣʴʥʠʤ ʜʣʷ ʢʨʠʚʦʨʽʟʴʢʠʭ 

ʛʽʨʥʠʯʦʟʙʘʛʘʯʫʚʘʣʴʥʠʭ ʢʦʤʙʽʥʘʪʽʚ ʤʝʪʦʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʚʦʜʠʪʠ 

ʢʦʥʮʝʥʪʨʘʪ ʽʟ ʙʽʜʥʠʭ ʨʫʜ ʜʦ 67,0 ʪʘ ʙʽʣʴʰʝ ʚʽʜʩʦʪʢʽʚ ʟʘʣʽʟʘ. ɸʣʝ ʧʨʠ 

ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʩʦʢʦ ʪʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ ï ʬʣʦʪʦʨʝʘʛʝʥʪʠ, ʷʢʽ 

ʟʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʻ ʘʣʽʬʘʪʠʯʥʠʤʠ ʘʤʽʥʘʤʠ [5]. 

ɺʽʜʭʦʜʠ ʟʙʘʛʘʯʝʥʥʷ (ʧʫʣʴʧʘ) ʩʢʣʘʜʫʶʪʴʩʷ ʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ. ʂʨʽʤ 

ʦʩʥʦʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï ʩʢʣʘʜʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʚʠʜʦʙʫʪʢʫ ʽ ʟʙʘʛʘʯʝʥʥʷ 

ʟʘʣʽʟʥʦʾ ʨʫʜʠ, ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʚʦʜʦʨʝʛʫʣʶʶʯʫ 

ʬʫʥʢʮʽʶ, ʦʩʢʽʣʴʢʠ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʣʘʥʢʦʶ ʩʠʩʪʝʤʠ 

ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʢʦʤʙʽʥʘʪʽʚ. 

ʌʽʣʴʪʨʘʮʽʷ ʟʘʙʨʫʜʥʝʥʠʭ ʚʦʜ ʟ ʭʚʦʩʪʦʩʭʦʚʠʱ ʻ ʩʢʣʘʜʥʦʶ ʽ 

ʙʘʛʘʪʦʛʨʘʥʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʾʾ 

ʚʠʨʽʰʝʥʥʷ, ʪʦʤʫ ʮʝ ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʛʣʷʜʫ ʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʬʽʣʴʪʨʘʮʽʻʶ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, 

ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʭʚʦʩʪʦʩʭʦʚʠʱ ʻ ʦʙʣʘʰʪʫʚʘʥʥʷ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʭ 

ʟʘʚʽʩ. ʇʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʘ ʟʘʚʽʩʘ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʤʽʛʨʘʮʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʪʘ ʟʤʝʥʰʝʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʈʘʟʦʤ ʟ ʫʩʫʥʝʥʥʷʤ ʦʙʚʦʜʥʝʥʦʩʪʽ, 

ʫʩʫʚʘʻʪʴʩʷ ʪʘʢʦʞ ʟʘʛʨʦʟʘ ʟʩʫʚʽʚ ʽ ʦʙʚʘʣʴʥʠʭ ʷʚʠʱ. ɺ ʨʘʤʢʘʭ ʜʘʥʦʛʦ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʛʣʷʥʫʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʭ ʟʘʚʽʩ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʟʘ ʥʘʜʽʡʥʽʩʪʶ ʪʘ 

ʚʽʜʥʦʩʥʦʶ ʧʨʦʩʪʦʪʦʶ ʙʫʜʽʚʥʠʮʪʚʘ: 

ï ʉʪʽʥʘ ʚ ˇʨʫʥʪʽ ï ʮʝʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʫ ʚʣʘʰʪʫʚʘʥʥʽ ʪʨʘʥʰʝʾ 

ʛʣʠʙʠʥʦʶ ʚʽʜ 6 ʜʦ 20 ʤ, ʽʟ ʟʘʛʣʠʙʣʝʥʥʷʤ ʫ ʚʦʜʦʫʧʦʨʥʠʡ ʛʦʨʠʟʦʥʪ. 

ï ɹʫʨʦʥʘʙʠʚʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʟ ʛʣʠʥʦʮʝʤʝʥʪʥʠʤ ʨʦʟʯʠʥʦʤ. 

ʇʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʽ ʟʘʚʽʩʠ ʩʚʘʡʥʦʛʦ ʪʠʧʫ ʚʣʘʰʪʦʚʫʶʪʴʩʷ ʟ ʚʟʘʻʤʥʦ 

ʧʝʨʝʢʨʠʚʘʶʯʠʭ ʩʚʝʨʜʣʦʚʠʥ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʘ (0,6 ʤ), ʟʘʧʦʚʥʝʥʠʭ 

ʛʣʠʥʦʮʝʤʝʥʪʥʠʤ ʨʦʟʯʠʥʦʤ.  

ï ʐʧʫʥʪ ʃʘʨʩʝʥʘ. ʎʝʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʚʣʘʰʪʫʚʘʥʥʽ 

ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʦʾ ʟʘʚʽʩʠ ʰʣʷʭʦʤ ʚʽʙʨʦʫʛʣʫʙʣʝʥʥʷ ʤʝʪʘʣʝʚʦʛʦ ʰʧʫʥʪʘ 

ʥʘ ʚʩʶ ʛʣʠʙʠʥʫ ʬʽʣʴʪʨʫʶʯʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ ʟ ʧʨʦʥʠʢʥʝʥʥʷʤ ʫ 

ʚʦʜʦʫʧʦʨʥʠʡ ʛʦʨʠʟʦʥʪ. 

ï ɼʞʝʪ-ʩʚʘʷ. ʉʫʯʘʩʥʠʡ ʤʝʪʦʜ, ʧʨʠ ʷʢʦʤʫ ʙʫʨʷʪʴʩʷ ʩʚʘʾ ʜʽʘʤʝʪʨʦʤ 

125ʤʤ ʟ ʢʨʦʢʦʤ 1 ʤ ʟ ʧʦʜʘʣʴʰʠʤ ʥʘʛʥʽʪʘʥʥʷʤ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ ʧʦ 

ʚʩʽʡ ʦʢʨʫʞʥʦʩʪʽ ʛʣʠʥʦʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ.  

ï ʇʣʦʩʢʠʡ ɼʞʝʪ. ʎʝʡ ʤʝʪʦʜ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʠʤ, 

ʱʦ ʥʘʛʥʽʪʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ ʚʝʣʠʢʠʤ ʪʠʩʢʦʤ ʽ 

ʪʽʣʴʢʠ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʪʦʚʱʠʥʫ ʟʘʚʽʩʠ ʜʦ 30 ʩʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʝʢʦʥʦʤʽʶ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʙʣʘʰʪʫʚʘʥʥʷ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʦʾ ʟʘʚʽʩʠ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʧʨʦʮʝʩʦʤ, 

ʱʦ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ɼʦʚʛʦʪʨʠʚʘʣʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʛʽʨʥʠʯʦʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ʪʘ ʝʢʦʩʠʩʪʝʤʠ. ɽʬʝʢʪʠʚʥʘ ʤʽʥʽʤʽʟʘʮʽʷ 

ʮʴʦʛʦ ʚʧʣʠʚʫ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʧʨʦʪʠʬʽʣʴʪʨʘʮʽʡʥʠʭ ʟʘʚʽʩ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʜʘʪʥʝ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʧʨʦʥʠʢʥʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʫ ʧʨʠʨʦʜʥʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʽ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʩʪʘʪʠ ʯʘʩʪʠʥʦʶ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʨʘʪʝʛʽʾ, ʷʢʘ ʩʧʨʠʷʻ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ. 
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ʻ ʟʘʛʨʦʟʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʊʦʢʩʠʯʥʽ ʩʧʦʣʫʢʠ, ʧʦʪʨʘʧʣʷʶʯʠ ʫ 
ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʧʦʨʫʰʫʶʪʴ ʙʘʣʘʥʩ ʤʽʞ ʾʭ ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽ 
ʧʨʠʚʦʜʷʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʾ ʜʝʛʨʘʜʘʮʽʾ. ʆʩʦʙʣʠʚʫ ʥʝʙʝʟʧʝʢʫ ʫʷʚʣʷʶʪʴ 
ʨʘʜʽʦʥʫʢʣʽʜʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʫ ʚʦʜʦʡʤʠ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ 
ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʭʽʤʽʯʥʦʾ, ʥʘʬʪʦ-ʛʘʟʦʚʦʾ, ʤʝʪʘʣʫʨʛʽʡʥʦʾ, 
ʛʽʨʥʠʯʦʾ, ʘʪʦʤʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 
ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʥʘʬʪʦʚʠʜʦʙʫʚʥʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ ʚ 5-30 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʴ ʩʢʠʜʥʠʭ ʚʦʜ ɸɽʉ. 
ʈʘʟʦʤ ʟ ʥʘʬʪʦ-ʚʦʜʷʥʦʶ ʩʫʤʽʰʰʶ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʪʨʘʧʣʷʶʪʴ ʩʦʣʽ ʨʘʜʽʶ-226, 
ʪʦʨʽʶ-232 ʽ ʢʘʣʽʶ-40 [1]. 
ʇʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ ʥʝʩʫʪʴ ʚʽʜʚʘʣʠ ʩʧʨʘʮʴʦʚʘʥʠʭ ʫʨʘʥʦʚʠʭ ʨʫʜ, ʷʢʽ 

ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʟʘʣʠʰʢʠ 
ʫʨʘʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʘʟʦʤ ʽʟ ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ ʧʦʩʪʫʧʦʚʦ 
ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʚʠʢʣʠʢʘʶʯʠ ʾʭ ʨʘʜʽʘʮʽʡʥʝ ʟʘʙʨʫʜʥʝʥʥʷ [2]. 
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ʐʘʭʪʥʽ ʚʦʜʠ ʛʽʨʥʠʯʦ-ʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʯʘʩʪʦ ʤʽʩʪʷʪʴ ʚʠʩʦʢʽ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ (40ʂ, 226Ra, 228Th, 232Th, 210Po, 
210Pb), ʢʨʽʤ ʪʦʛʦ, ʚ ʤʽʩʮʷʭ ʟʘʣʷʛʘʥʥʷ ʤʝʪʘʥʫ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʡ 
ʬʦʥ ʨʘʜʦʥʫ [3]. 
ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ ʚʦʜʦʡʤ ʫ ʉʐɸ ʽ ʢʨʘʾʥʘʭ ɭʉ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʚʠʢʣʶʯʥʦ ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ 
ʜʦ ʙʽʦʣʦʛʽʯʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʙʽʦʥʪʽʚ ʚ ʷʢʦʩʪʽ ʪʝʩʪ-ʦʙôʻʢʪʽʚ 
ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʭʨʦʥʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʣʠʤʠ ʜʦʟʘʤʠ, ʧʨʠ ʷʢʦʤʫ 
ʪʦʢʩʠʢʘʥʪʠ ʤʦʞʫʪʴ ʥʝ ʬʽʢʩʫʚʘʪʠʩʴ ʟʚʠʯʘʡʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʘʣʝ 
ʧʨʦʷʚʣʷʪʠ ʩʚʽʡ ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʰʣʷʭʦʤ ʘʢʫʤʫʣʷʮʽʾ ʚ ʞʠʚʠʭ 
ʢʦʤʧʦʥʝʥʪʘʭ.  
ʉʝʨʝʜ ʛʽʜʨʦʙʽʦʥʪʽʚ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʥʘʢʦʧʠʯʫʚʘʯʘʤʠ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʚʦʜʦʡʤʘʭ ʻ ʤʦʣʶʩʢʠ ʽ ʚʠʱʽ ʚʦʜʥʽ ʨʦʩʣʠʥʠ. ʄʦʣʶʩʢʠ 
ʫʪʚʦʨʶʶʪʴ ʟʥʘʯʥʽ ʟʘ ʙʽʦʤʘʩʦʶ ʪʘ ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʩʝʣʝʥʥʷ ʫ ʧʨʽʩʥʦʚʦʜʥʠʭ 
ʚʦʜʦʡʤʘʭ. ʊʘʢ, ʚ ʘʢʚʘʪʦʨʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ (ɼʥʽʧʨʦʚʩʴʢʦʛʦ) ʚʦʜʦʩʭʦʚʠʱʘ 
ʙʽʦʤʘʩʘ ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ ʨʦʜʫ Dreissena ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʜʦʩʷʛʘʻ 
3,9 ï 4,7 ʢʛ/ʤ2 [4]. ʌʽʣʴʪʨʘʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʜʨʝʡʩʝʥʠ ʟʘʡʤʘʻ 70 ï 85 % 
ʯʘʩʫ ʧʨʦʪʷʛʦʤ ʜʦʙʠ. ɺʦʜʘ, ʷʢʘ ʧʨʦʡʰʣʘ ʯʝʨʝʟ ʬʽʣʴʪʨʘʮʽʡʥʠʡ ʘʧʘʨʘʪ 
ʜʨʝʡʩʝʥʠ, ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʚʽʣʴʥʷʻʪʴʩʷ ʚʽʜ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ 
ʨʝʯʦʚʠʥ [5]. ʂʨʽʤ ʪʦʛʦ, ʤʦʣʶʩʢʠ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠ ʨʘʜʽʦʘʢʪʠʚʥʽ 
ʽʟʦʪʦʧʠ ʚ ʩʚʦʻʤʫ ʦʨʛʘʥʽʟʤʽ, ʚʠʚʦʜʷʯʠ ʾʭ ʟʽ ʩʪʘʥʫ ʽʥʪʝʥʩʠʚʥʦʛʦ ʢʦʣʦʦʙʽʛʫ 
[6]. ʄʫʰʣʽ ʚʽʜʤʝʨʣʠʭ ʤʦʣʶʩʢʽʚ ʤʦʞʫʪʴ ʜʦʜʘʪʢʦʚʦ ʧʦʛʣʠʥʘʪʠ 137Cs ʽ 90Sr 
ʟ ʚʦʜʠ. ʇʝʨʝʚʘʞʥʦ ʽʜʝ ʥʘʢʦʧʠʯʝʥʥʷ 90Sr. ʇʨʦʮʝʩ ʥʘʢʦʧʠʯʝʥʥʷ 
ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʤʫʰʣʷʤʠ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʘʜʩʦʨʙʮʽʻʶ ʜʘʥʠʭ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʥʘ 
ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʘʨʘʛʦʥʽʪʦʚʠʭ ʫʪʚʦʨʝʥʴ [7]. 
ɸʢʪʠʚʥʠʤʠ ʥʘʢʦʧʠʯʫʚʘʯʘʤʠ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʻ ʚʠʱʽ ʚʦʜʥʽ ʨʦʩʣʠʥʠ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ 137Cs ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚ 
ʤʦʥʦʜʦʤʽʥʘʥʪʥʠʭ ʟʘʨʦʩʪʷʭ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ [8]. ʅʘ ʧʽʜʩʪʘʚʽ ʮʽʻʾ 
ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʙʽʦʧʣʘʪʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʟʝʤʥʠʭ 
ʨʦʩʣʠʥ (ʷʯʤʽʥʴ, ʦʚʝʩ, ʢʫʢʫʨʫʜʟʘ ʪʘ ʽʥ.), ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ 
ʧʦʛʣʠʥʘʪʠ ʪʝʭʥʦʛʝʥʥʽ ʨʘʜʽʦʥʫʢʣʽʜʠ ʽ ʰʚʠʜʢʦ ʥʘʨʦʱʫʚʘʪʠ ʙʽʦʤʘʩʫ [9]. 
ɸʚʪʦʨʠ ʟʘʧʘʪʝʥʪʦʚʘʥʦʾ ʨʦʟʨʦʙʢʠ ʧʨʦʧʦʥʫʶʪʴ ʨʦʟʤʽʱʫʚʘʪʠ ʨʦʩʣʠʥʠ ʥʘ 
ʰʘʨʽ-ʧʦʧʣʘʚʦʢʫ ʟ ʧʝʨʣʽʪʫ ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʧʝʥʦʧʣʘʩʪʫ, ʷʢʠʡ 
ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʫʯʽʩʪʴ. ʈʦʩʣʠʥʠ, ʚʠʨʦʱʝʥʽ ʛʽʜʨʦʧʦʥʥʠʤ ʩʧʦʩʦʙʦʤ, 
ʙʫʜʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʰʘʨ ʙʽʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢʝ ʰʪʫʯʥʝ 
ʙʽʦʧʣʘʪʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʯʠʱʝʥʥʷ ʚʽʜ ʨʘʜʽʦʥʫʢʣʽʜʽʚ 
ʚʦʜʦʡʤ-ʦʭʦʣʦʜʞʫʚʘʯʽʚ, ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʧʦʙʫʪʦʚʠʭ ʩʪʦʢʽʚ ʪʘ ʽʥ. 
ɿʘ ʥʘʰʦʶ ʨʦʟʨʦʙʢʦʶ, ʫ ʚʦʜʦʡʤʽ ʘʙʦ ʜʽʣʷʥʢʠ ʚʦʜʦʡʤʠ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ 
ʙʽʦʧʣʘʪʘ, ʚ ʷʢʦʤʫ ʨʦʣʴ ʙʽʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ-ʦʯʠʱʫʚʘʯʽʚ ʙʫʜʫʪʴ 
ʚʠʢʦʥʫʚʘʪʠ ʛʽʜʨʦʙʽʦʥʪʠ ï ʤʦʣʶʩʢʠ ʨʦʜʫ Dreissena ʽ ʚʠʱʽ ʚʦʜʥʽ ʨʦʩʣʠʥʠ 
(ʨʦʛʽʟ, ʦʯʝʨʝʪ) [10]. ʄʦʣʶʩʢʠ ʟʘʩʝʣʷʶʪʴʩʷ ʥʘ ʰʪʫʯʥʽ ʤʘʡʜʘʥʯʠʢʠ, ʷʢʽ 
ʫʷʚʣʷʶʪʴ ʩʦʙʦʶ ʤʝʪʘʣʝʚʫ ʘʙʦ ʧʣʘʩʪʠʢʦʚʫ ʨʝʰʽʪʢʫ ʨʦʟʤʽʨʦʤ 1 ʭ 1 ʤ. 
ʄʘʡʜʘʥʯʠʢʠ ʢʨʽʧʣʷʪʴʩʷ ʚ ʘʢʚʘʪʦʨʽʾ ʥʘ ʛʣʠʙʽʥʽ 1 ï 1,5 ʤ ʜʦ ʢʽʣʦʢ ʘʙʦ ʧʘʣʴ. 
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ʅʘ ʤʘʡʜʘʥʯʠʢʫ ʤʦʞʥʘ ʧʦʤʽʩʪʠʪʠ 1 ʜʨʫʟ ʜʨʝʡʩʝʥʠ (ʫ ʩʝʨʝʜʥʴʦʤʫ 10-
15 ʝʢʟ.). ɼʨʫʟ ʰʚʠʜʢʦ ʢʨʽʧʠʪʴʩʷ ʜʦ ʩʫʙʩʪʨʘʪʫ ʤʽʮʥʠʤʠ ʥʠʪʢʘʤʠ ï 
ʙʽʩʫʩʘʤʠ, ʷʢʽ ʚʠʜʽʣʷʻ ʤʦʣʶʩʢ. ɿʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʜʨʫʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʙʘʛʘʪʦʰʘʨʦʚʦʛʦ ʧʦʩʝʣʝʥʥʷ ʤʦʣʶʩʢʽʚ ʦʜʠʥ ʥʘ 
ʦʜʥʦʛʦ. ɺʽʜʦʤʦ, ʱʦ 1 ʝʢʟ. ʜʨʝʡʩʝʥʠ ʟʜʘʪʥʠʡ ʧʨʦʬʽʣʴʪʨʫʚʘʪʠ ʟʘ ʜʦʙʫ 12 ʣ 
ʚʦʜʠ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʜʨʫʟʽʚ, ʷʢʽ 
ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʽʩʪʠʪʠ ʫ ʢʦʥʢʨʝʪʥʽʡ ʚʦʜʦʡʤʽ. ɹʽʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʰʣʷʭʦʤ ʧʽʜʥʷʪʪʷ ʤʘʡʜʘʥʯʠʢʘ ʽ ʚʠʜʘʣʝʥʥʷ 
ʥʘʜʣʠʰʢʦʚʦʾ ʙʽʦʤʘʩʠ ʤʦʣʶʩʢʽʚ. 
ɺʠʱʽ ʚʦʜʥʽ ʨʦʩʣʠʥʠ (ʦʯʝʨʝʪ, ʨʦʛʽʟ) ʻ ʧʦʩʪʽʡʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠʙʝʨʝʞʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʧʨʽʩʥʠʭ ʚʦʜʦʡʤ. ɺʦʥʠ ʰʚʠʜʢʦ 
ʨʦʩʪʫʪʴ, ʥʝʚʠʙʘʛʣʠʚʽ ʜʦ ʫʤʦʚ, ʘʢʪʠʚʥʦ ʚʠʣʫʯʘʶʪʴ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ʟ 
ʚʦʜʠ ʽ ˇʨʫʥʪʽʚ, ʽ ʪʠʤ ʩʘʤʠʤ, ʙʫʜʫʪʴ ʟʘʧʦʙʽʛʘʪʠ ʥʘʢʦʧʠʯʝʥʥʶ 
ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʽ ʚʪʦʨʠʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ ʚʦʜʠ. 
ʈʝʛʫʣʶʚʘʪʠ ʬʽʪʦʤʘʩʫ ʤʦʞʥʘ ʰʣʷʭʦʤ ʚʠʢʦʰʫʚʘʥʥʷ ʥʘʜʣʠʰʢʫ ʨʦʩʣʠʥ.  
ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʚʦʜʦʡʤ ʚʽʜ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʙʽʦʧʣʘʪʘ ʻ ʤʘʣʦ ʚʠʪʨʘʪʥʠʤʠ ʽ ʝʢʦʣʦʛʽʯʥʦ 
ʙʝʟʧʝʯʥʠʤʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ 
ʟʘʩʪʦʩʫʚʘʥʥʷ.  
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ʅʘʧʨʠʢʽʥʮʽ ʥʘʚʯʘʥʥʷ ʥʘ ʜʨʫʛʦʤʫ ʢʫʨʩʽ ʙʘʢʘʣʘʚʨʘʪʫ ʧʝʨʝʜʙʘʯʝʥʦ 

ʧʨʦʭʦʜʞʝʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʥʘʚʯʘʣʴʥʦʾ ʪʝʭʥʦʝʢʦʣʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ. ʅʘ 
ʧʽʜʩʪʘʚʽ ʢʦʥʢʫʨʩʥʦʛʦ ʚʽʜʙʦʨʫ ʦʭʦʯʠʤ ʟʜʦʙʫʚʘʯʘʤ ʥʘʜʘʚʘʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ 
ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʩʫʯʘʩʥʠʤʠ ʩʪʘʣʝʧʣʘʚʠʣʴʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʥʘ ʧʨʠʢʣʘʜʽ 
Promet Steel, ʤ. ɹʫʨʛʘʩ, ɹʦʣʛʘʨʽʷ. ɼʘʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʠʨʦʙʣʷʻ ʩʦʨʪʦʚʠʡ 
ʽ ʬʘʩʦʥʥʠʡ ʧʨʦʢʘʪ. ɺʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ 
ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʥʘ ʫʩʽʭ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʘʥʢʘʭ.  
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ʇʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʪʝʭʥʦʝʢʦʣʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ 
ʟʜʦʙʫʚʘʯʝʤ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʴ ʦʟʥʘʡʦʤʣʝʥʥʶ ʟ ʩʠʩʪʝʤʦʶ 
ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʦʢʨʝʤʘ ʦʙʦʨʦʪʥʠʤ ʮʠʢʣʘʤ 
ʩʪʘʣʝʧʣʘʚʠʣʴʥʠʭ ʮʝʭʽʚ, ʘ ʪʘʢʦʞ ʦʛʣʷʜʫ ʾʭ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ.  
ʅʘʧʨʠʢʣʘʜ, ʚʽʜʙʫʣʦʩʴ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʦʤʠʩʣʦʚʠʤʠ ʛʨʘʜʠʨʥʷʤʠ, 

ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʪʝʧʣʦʥʦʩʽʷ, ʪʦʙʪʦ ʥʘʛʨʽʪʦʾ ʚʦʜʠ; 
ʩʝʨʝʜʥʴʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʫʩʪʘʥʦʚʢʠ ~ 1,2 ʪʠʩ. ʤ3/ʛʦʜ. ʇʦ ʥʘʧʽʨʥʦʤʫ 
ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʦʜʘʻʪʴʩʷ ʚʦʜʘ ʜʦ ʛʨʘʜʠʨʥʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʚʠʩʦʪʽ 
ʟʘʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʚʝʢʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʚʦʜʷʥʦʾ ʧʘʨʠ ʫ 
ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʟ ʧʦʜʘʣʴʰʠʤ ʾʾ ʧʨʠʨʦʜʥʠʤ ʨʦʟʩʽʶʚʘʥʥʷʤ ʪʘ 
ʦʭʦʣʦʜʞʝʥʥʷʤ. ɿʚʫʞʝʥʥʷ ʢʦʨʧʫʩʫ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʩʧʨʠʷʻ 
ʧʨʠʩʢʦʨʝʥʥʶ ʣʘʤʽʥʘʨʥʦʾ ʪʝʯʽʾ ʧʦʪʦʢʽʚ, ʙʝʟ ʧʝʨʝʭʦʜʫ ʜʦ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 
ʨʝʞʠʤʫ. ɿʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʚʦʜʷʥʦʛʦ ʜʟʝʨʢʘʣʘ ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ 
ʨʦʟʩʽʶʚʘʥʥʶ ʚʦʜʷʥʦʾ ʧʘʨʠ. ʇʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʜʘ ʧʦʜʘʻʪʴʩʷ ʜʦ 
ʦʙʦʨʦʪʥʦʛʦ ʮʠʢʣʫ ʥʘ ʚʠʨʦʙʥʠʯʽ ʜʽʣʷʥʢʠ. 
ʊʘʢʦʞ, ʜʦʚʦʣʽ ʮʽʢʘʚʠʤ ʙʫʚ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʱʦʜʦ ʦʯʠʱʝʥʥʷ ʚʦʜʠ 

ʚʽʜ ʤʘʩʪʠʣ, ʤʝʪʘʣʝʚʠʭ ʜʦʤʽʰʦʢ (ʧʨʦʩʠʧʫ ʪʘ ʽʥ.) ʪʦʱʦ. 
ɿʘʛʘʣʦʤ ʚʽʜʙʫʣʦʩʴ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʮʠʢʣʘʤʠ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ çʤʘʣʠʤè, ʷʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ 
çʧʨʠʨʦʜʥʴʦʤʫè ʦʭʦʣʦʜʞʝʥʥʽ ʥʘʛʨʽʪʦʾ ʚʦʜʠ ʫ ʛʨʘʜʠʨʥʷʭ, ʽ çʚʝʣʠʢʠʤè, 
ʦʩʪʘʥʥʽʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʦʯʠʱʝʥʥʷ ʚʦʜ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʤʝʭʘʥʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ. ʄʦʥʽʪʦʨʠʥʛ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʧʨʦʮʝʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʘʢʩʠʤʘʣʴʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ. ʃʘʙʦʨʘʪʦʨʥʠʤʠ 
ʤʝʪʦʜʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʦʙʦʨʦʪʥʦʾ ʚʦʜʠ, ʱʦ ʩʪʘʣʦ ʦʜʥʠʤ ʟ 
ʧʨʝʜʤʝʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʟʜʦʙʫʚʘʯʘ ʥʘ ʧʨʘʢʪʠʮʽ. 
ɺ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʚʦʜʠ ʱʦʜʦ ʥʘʩʪʫʧʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 
ï pH; 
ï ʥʝʨʦʟʯʠʥʝʥʽ ʨʝʯʦʚʠʥʠ 
ï ʭʽʤʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ; 
ï ɹʇʂ5;  
ï ʘʤʦʥʽʡʥʠʡ ʘʟʦʪ; 
ï ʟʘʛʘʣʴʥʠʡ ʬʦʩʬʦʨ; 
ï ʟʘʛʘʣʴʥʠʡ ʘʟʦʪ; 
ï ʰʝʩʪʠʚʘʣʝʥʪʥʠʡ ʭʨʦʤ; 
ï ʟʘʛʘʣʴʥʠʡ ʭʨʦʤ; 
ï ʥʘʬʪʦʧʨʦʜʫʢʪʠ; 
ï ʟʘʛʘʣʴʥʝ ʟʘʣʽʟʦ; 
ï ʦʣʦʚʦ;  
ï ʥʽʢʝʣʴ; 
ï ʢʘʜʤʽʡ; 
ï ʤʽʜʴ. 
 
ʊʘʢʦʞ ʚʠʚʯʘʚʩʷ ʧʨʠʥʮʠʧ ʜʽʾ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʚʠʪʨʘʪʦʤʽʨʽʚ ʪʠʧʫ FS300, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ ʚ ʥʘʧʽʨʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ.  
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Рис. 1. Витратомір ультразвуковий типу FS300 – «затискач» 
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ʱʦ ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ɿ ʤʝʪʦʶ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ ʩʬʦʨʤʦʚʘʥʦ ʨʦʟʛʘʣʫʞʝʥʫ 
ʩʠʩʪʝʤʫ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʪʘ 
ʧʘʨʘʤʝʪʨʠ ʱʦʜʦ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʨʦʙʦʪʠ. ʎʷ ʩʠʩʪʝʤʘ 
ʻ ʢʦʤʧʣʝʢʩʥʦʶ, ʙʘʛʘʪʦʘʩʧʝʢʪʥʦʶ ʪʘ ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. 
ɹʘʟʦʚʠʤʠ ʟʘʢʦʥʦʜʘʚʯʠʤʠ ʘʢʪʘʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫ 

ʦʩʥʦʚʫ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ, ʻ: 
1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ" ï ʚʠʟʥʘʯʘʻ ʟʘʛʘʣʴʥʽ ʧʨʘʚʦʚʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʟʘʩʘʜʠ 
ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ. 
2. ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ" ï ʨʝʛʫʣʶʻ 

ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʣʘʥʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 
ʩʝʨʝʜʦʚʠʱʝ. 
3. ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ" ï ʚʩʪʘʥʦʚʣʶʻ ʧʨʘʚʦʚʽ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʦʩʥʦʚʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 
ʎʽ ʙʘʟʦʚʽ ʟʘʢʦʥʦʜʘʚʯʽ ʘʢʪʠ ʟʘʢʨʽʧʣʶʶʪʴ ʢʣʶʯʦʚʽ ʧʨʠʥʮʠʧʠ, 

ʽʥʩʪʠʪʫʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʘʞʝʣʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ. 
ʅʘ ʦʩʥʦʚʽ ʟʘʟʥʘʯʝʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʟʘʩʘʜ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ 

ʧʽʜʟʘʢʦʥʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʬʦʨʤʫʶʪʴ ʟʤʽʩʪ 
ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʾ. ɼʦ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʮʽʻʾ ʩʠʩʪʝʤʠ 
ʥʘʣʝʞʘʪʴ: 
ï ɼʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ (ɼɹʅ). ʎʽ ʥʦʨʤʘʪʠʚʠ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʚʠʤʦʛʠ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ɼɹʅ ʨʝʛʫʣʶʶʪʴ ʝʢʦʣʦʛʽʯʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ, ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʦʱʦ. 
ï ɼʝʨʞʘʚʥʽ ʩʘʥʽʪʘʨʥʽ ʥʦʨʤʠ ʽ ʧʨʘʚʠʣʘ (ɼʉʘʥʇʽʅ) ʚʠʟʥʘʯʘʶʪʴ 

ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʚʦʜʠ, ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʜʦ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ 
ʪʘ ʧʦʩʣʫʛ. 
ï ɼʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ ʋʢʨʘʾʥʠ (ɼʉʊʋ) ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʛʘʣʴʥʽ 

ʚʠʤʦʛʠ, ʥʦʨʤʠ, ʧʨʘʚʠʣʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʱʦʜʦ ʧʨʦʜʫʢʮʽʾ, ʧʨʦʮʝʩʽʚ, 
ʧʦʩʣʫʛ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 
ï ɻʘʣʫʟʝʚʽ ʥʦʨʤʘʪʠʚʠ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʘʪʴ ʛʘʣʫʟʝʚʽ ʥʦʨʤʘʪʠʚʠ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʚʠʢʠʜʽʚ (ɻɼɺ) ʪʘ ʩʢʠʜʽʚ (ɻɼʉ) ʟʘʙʨʫʜʥʶʶʯʠʭ 
ʨʝʯʦʚʠʥ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʧʫʩʪʠʤʠʭ ʚʠʢʠʜʽʚ ʪʘ 
ʩʢʠʜʽʚ ʜʣʷ ʦʢʨʝʤʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʶʯʦʚʽ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʽ ʜʦʢʫʤʝʥʪʠ ʩʠʩʪʝʤʠ 

ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ 
ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ 
ʙʝʟʧʝʢʠ. 
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ʉʪʘʥʜʘʨʪʠ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʋʢʨʘʾʥʽ ʨʝʛʫʣʶʶʪʴʩʷ ʥʠʟʢʦʶ ʜʦʢʫʤʝʥʪʽʚ, 
ʟʦʢʨʝʤʘ: 
ɼʉʘʥʇʽʅ 2.2.4-171-10 "ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ 

ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶ". ʎʝʡ ʜʦʢʫʤʝʥʪ ʚʩʪʘʥʦʚʣʶʻ ʥʦʨʤʘʪʠʚʠ 
ʧʦʢʘʟʥʠʢʽʚ ʭʽʤʽʯʥʦʛʦ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ, ʨʘʜʽʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʠʪʥʦʾ 
ʚʦʜʠ, ʚʠʤʦʛʠ ʜʦ ʾʾ ʷʢʦʩʪʽ ʪʘ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ. 
ɼʉʊʋ 4808:2007 "ɼʞʝʨʝʣʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɻʽʛʽʻʥʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʜʠ ʽ 
ʧʨʘʚʠʣʘ ʚʠʙʠʨʘʥʥʷ". ʉʪʘʥʜʘʨʪ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʚʦʜʠ ʚ 
ʜʞʝʨʝʣʘʭ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʧʨʦʮʝʜʫʨʠ 
ʚʽʜʙʦʨʫ ʧʨʦʙ. 
ɼʉʊʋ 7525:2014 "ɺʦʜʘ ʧʠʪʥʘ. ɺʠʤʦʛʠ ʪʘ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶʚʘʥʥʷ 

ʷʢʦʩʪʽ". ʎʝʡ ʜʦʢʫʤʝʥʪ ʚʩʪʘʥʦʚʣʶʻ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʧʠʪʥʦʾ ʚʦʜʠ, 
ʤʝʪʦʜʠ ʾʾ ʘʥʘʣʽʟʫ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʟʥʘʯʝʥʽ ʩʪʘʥʜʘʨʪʠ ʢʦʤʧʣʝʢʩʥʦ ʨʝʛʫʣʶʶʪʴ ʧʠʪʘʥʥʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʋʢʨʘʾʥʽ. 
ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ˇʨʫʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʪʘʢʠʤʠ 

ʢʣʶʯʦʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ: 
ɼʉʊʋ 4362:2004 "ʗʢʽʩʪʴ ˇʨʫʥʪʫ. ʇʦʢʘʟʥʠʢʠ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ". 

ʉʪʘʥʜʘʨʪ ʚʠʟʥʘʯʘʻ ʩʠʩʪʝʤʫ ʧʦʢʘʟʥʠʢʽʚ, ʟʘ ʷʢʠʤʠ ʦʮʽʥʶʻʪʴʩʷ ʷʢʽʩʪʴ ʽ 
ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʽʚ. 
ɼʉʊʋ 4287:2004 "ʗʢʽʩʪʴ ˇʨʫʥʪʫ. ɺʽʜʙʠʨʘʥʥʷ ʧʨʦʙ". ʅʦʨʤʫʻ ʤʝʪʦʜʠ 

ʪʘ ʧʨʦʮʝʜʫʨʠ ʚʽʜʙʦʨʫ ˇʨʫʥʪʦʚʠʭ ʧʨʦʙ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 
ɼʉʊʋ 7944:2015 "ʗʢʽʩʪʴ ˇʨʫʥʪʫ. ɺʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʛʦ 

ʚʫʛʣʝʮʶ ʟʘ ʤʝʪʦʜʦʤ ʊʶʨʽʥʘ ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʎɯʅɸʆ". ɺʩʪʘʥʦʚʣʶʻ 
ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʚ ˇʨʫʥʪʽ. 
ɼʉʊʋ ISO 10381-1:2004 "ʗʢʽʩʪʴ ˇʨʫʥʪʫ. ɺʽʜʙʠʨʘʥʥʷ ʧʨʦʙ. ʏʘʩʪʠʥʘ 1. 

ʅʘʩʪʘʥʦʚʠ ʱʦʜʦ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʨʘʤ ʚʽʜʙʠʨʘʥʥʷ ʧʨʦʙ". ʈʝʛʣʘʤʝʥʪʫʻ 
ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʚʽʜʙʦʨʫ ˇʨʫʥʪʦʚʠʭ ʧʨʦʙ. 
ʎʽ ʩʪʘʥʜʘʨʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʨʝʛʣʘʤʝʥʪʘʮʽʶ ʧʨʦʮʝʩʽʚ 

ʦʮʽʥʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʚ ʋʢʨʘʾʥʽ. 
ʆʩʥʦʚʥʽ ʩʪʘʥʜʘʨʪʠ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ ʋʢʨʘʾʥʽ 

ʚʢʣʶʯʘʶʪʴ: 
ɼʉʊʋ 3910-99 "ʆʭʦʨʦʥʘ ʧʨʠʨʦʜʠ. ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʭʦʜʽʚ. ʇʦʨʷʜʦʢ ʥʘʡʤʝʥʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ ʟʘ ʛʝʥʝʪʠʯʥʠʤ 
ʧʨʠʥʮʠʧʦʤ ʽ ʚʽʜʥʝʩʝʥʥʷ ʾʭ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʢʘʪʝʛʦʨʽʡ". ʎʝʡ ʩʪʘʥʜʘʨʪ 
ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʥʦʩʪʽ ʫ ʩʪʚʦʨʝʥʥʽ ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʙʘʟ ʜʘʥʠʭ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟ ʚʽʜʭʦʜʽʚ, ʾʭʥʽʭ ʧʦʢʘʟʥʠʢʽʚ, ʤʝʪʦʜʽʚ 
ʢʦʥʪʨʦʣʶ, ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʣʝʥʥʷ ʡ ʫʪʠʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʟʥʝʰʢʦʜʞʝʥʥʷ 
ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ. 
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ɼʉʊʋ 4462.0.01:2006 "ʆʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ. ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 
ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ" ʚʩʪʘʥʦʚʣʶʻ ʪʝʨʤʽʥʠ ʪʘ ʜʝʬʽʥʽʮʽʾ, ʱʦ 
ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʬʝʨʽ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 
ɼʉʊʋ 4462.3.01:2006 "ʆʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ. ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 

ʇʦʨʷʜʦʢ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ" ʨʝʛʣʘʤʝʥʪʫʻ ʧʨʦʮʝʜʫʨʠ ʟʙʠʨʘʥʥʷ, 
ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʚʠʜʘʣʝʥʥʷ ʚʽʜʭʦʜʽʚ. 
ɼʉʊʋ 4462.3.02:2006 "ʆʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ. ʇʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ. 

ʇʘʢʫʚʘʥʥʷ, ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ" 
ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʜʦ ʧʘʢʫʚʘʥʥʷ, ʤʘʨʢʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 
ʥʝʙʝʟʧʝʯʥʠʭ ʚʽʜʭʦʜʽʚ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʟʥʘʯʝʥʽ ʩʪʘʥʜʘʨʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʧʣʝʢʩʥʝ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʚ 
ʋʢʨʘʾʥʽ. 
ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ: 
1. ʂʦʤʧʣʝʢʩʥʽʩʪʶ ï ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 
2. ɹʘʛʘʪʦʘʩʧʝʢʪʥʽʩʪʶ ï ʨʝʛʫʣʶʻ ʷʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ, 

ʜʦʧʫʩʪʠʤʽ ʚʠʢʠʜʠ/ʩʢʠʜʠ, ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ, ʝʢʦʣʦʛʽʯʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʽʾ ʪʦʱʦ. 
3. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ï ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʙʘʟʦʚʠʭ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʘʭ, ʢʦʥʢʨʝʪʠʟʫʻʪʴʩʷ ʫ ʧʽʜʟʘʢʦʥʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-
ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʘʭ. 
4. ɺʘʞʣʠʚʽʩʪʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
ʆʪʞʝ, ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤʘʪʠʚʽʚ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʫ ʨʝʛʫʣʶʚʘʥʥʽ ʩʬʝʨʠ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ, ʚʠʩʪʫʧʘʶʯʠ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʝʢʦʣʦʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 
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Kopiika I.V.,  
Student (group 183-23-1ʤ),  

LLC ñTechnical university  

ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine 

Копійка І.В.,  
ʩʪʫʜʝʥʪ ʛʨ. 183-23-1ʤ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʽʥʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʚʘʞʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ 

ʫʚʘʛʘ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʦʩʦʙʣʠʚʦ ʚ ʭʽʤʽʯʥʽʡ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʩʬʝʨʘʭ. ɺ 

ʢʦʢʩʦʭʽʤʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʽʜ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʢʦʢʩʫ ʫʪʚʦʨʶʻʪʴʩʷ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʙʽʯʥʠʭ ʛʘʟʽʚ, ʟʦʢʨʝʤʘ, ʩʽʨʢʦʚʦʜʝʥʴ (H S), ʚʠʢʠʜʠ 

ʷʢʦʛʦ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʽʚ ʽ ʚʦʜ, 

ʩʪʚʦʨʶʶʪʴ ʟʘʛʨʦʟʠ ʜʣʷ ʝʢʦʩʠʩʪʝʤ ʪʘ ʚ ʩʠʣʫ ʪʦʢʩʠʯʥʦʩʪʽ ʚʢʨʘʡ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ 

ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʚʽʜ ʩʽʨʢʦʚʦʜʥʶ ʩʪʘʻ ʧʨʽʦʨʠʪʝʪʦʤ ʜʣʷ ʩʫʯʘʩʥʦʛʦ 

ʢʦʢʩʦʭʽʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʝ ʧʨʘʛʥʝ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʘʣʝ ʡ ʟʤʝʥʰʠʪʠ ʝʢʦʣʦʛʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʛʘʟʦʦʯʠʩʪʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ HS, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʧʣʠʚ ʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʘʙʩʦʨʙʮʽʡʥʦʛʦ 

ʤʝʪʦʜʫ ʨʦʟʯʠʥʫ ʤʦʥʦʝʪʘʥʦʣʘʤʽʥʫ (ʄɽɸ), ʥʘ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ 

ʛʘʟʫ ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʦʙʩʷʛʠ ʚʠʢʠʜʽʚ H S ï ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘ 

30-50%, ʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʩʪʽʡʢʦʛʦ ʟʥʠʞʝʥʥʷ 

ʨʽʚʥʷ H S ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʝʥʝʨʛʽʶ, ʪʦʜʽ ʷʢ ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ 

ʙʽʣʴʰ ʰʚʠʜʢʽ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʝ ʨʝʩʫʨʩʽʚ. ʄʝʪʦʜ ʄɽɸ ʻ ʦʜʥʠʤʠ ʟ 
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ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ  ʚʽʥ ʜʦʙʨʝ ʘʙʩʦʨʙʫʻ H S ʪʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʛʝʥʝʨʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʘʙʩʦʨʙʝʥʪʫ.  

ʄʦʜʝʨʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ 

ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʢʦʢʩʦʭʽʤʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ɼʣʷ 

ʘʙʩʦʨʙʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʄɽɸ ʥʝʦʙʭʽʜʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʘʙʩʦʨʙʝʨʫ ʰʣʷʭʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʥʘʩʘʜʦʢ ï ʮʝ ʟʙʽʣʴʰʠʪʴ 

ʧʣʦʱʫ ʢʦʥʪʘʢʪʫ ʛʘʟʫ ʪʘ ʨʽʜʠʥʠ ʽ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʙʩʦʨʙʮʽʾ. ɼʘʥʝ 

ʨʽʰʝʥʥʷ ʟʥʘʯʥʦ ʟʥʠʟʠʪʴ ʨʽʚʝʥʴ ʚʠʢʠʜʽʚ H S, ʟʤʝʥʰʠʪʴ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ 

ʥʘ ʜʦʚʢʽʣʣʷ, ʧʦʢʨʘʱʠʪʴ ʫʤʦʚʠ ʧʨʘʮʽ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʜʦʧʦʤʦʞʝ ʜʦʩʷʛʪʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʨʝʧʫʪʘʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʱʦ ʧʨʘʛʥʝ ʜʦ ʩʪʽʡʢʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʉʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʽ ʟʦʥʠ (ʉɿɿ) ï ʮʝ ʜʽʣʷʥʢʠ ʥʘʚʢʦʣʦ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙ'ʻʢʪʽʚ ʘʙʦ ʜʞʝʨʝʣ ʧʽʜʚʠʱʝʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʜʝ ʥʝʦʙʭʽʜʥʦ 

ʦʩʦʙʣʠʚʦ ʩʪʝʞʠʪʠ ʟʘ ʩʪʘʥʦʤ ʜʦʚʢʽʣʣʷ ʪʘ ʟʜʦʨʦʚ'ʷʤ ʥʘʩʝʣʝʥʥʷ. ʉʪʚʦʨʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʪʘʢʦʾ ʟʦʥʠ ʩʪʘʻ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʥʪʨʦʣʶ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʠʨʦʜʫ ʪʘ ʟʜʦʨʦʚôʷ. 

ɭʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʚ ʮʽʡ ʩʬʝʨʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʧʨʦʟʦʨʦʩʪʽ, ʪʦʯʥʦʩʪʽ, ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʪʘʢʠʭ ʷʢ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ 

ʜʠʩʪʘʥʮʽʡʥʽ ʩʝʥʩʦʨʠ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʜʠʨʝʢʪʠʚ. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

(ɸʉʄ) ʥʘ ʉɿɿ ʙʘʟʫʶʪʴʩʷ ʥʘ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʢʣʶʯʦʚʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɼʦ ʧʘʨʘʤʝʪʨʽʚ 

ʥʘʣʝʞʘʪʴ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʦʜʠ, ʨʽʚʝʥʴ ʰʫʤʫ, ʨʘʜʽʘʮʽʡʥʠʡ 

ʬʦʥ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ɭʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ 

ʚʠʤʘʛʘʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ [1]. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʜʘʪʯʠʢʽʚ, 

ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ, ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʽ, ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ ʪʘ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ). ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʠʥʘʤʽʯʥʽ 

ʤʦʜʝʣʽ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʽ ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ. ʇʨʦʛʨʘʤʘ Copernicus, ʽʥʽʮʽʡʦʚʘʥʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ, ʻ 

ʧʨʠʢʣʘʜʦʤ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʫʪʥʠʢʦʚʠʭ ʜʘʥʠʭ ʜʣʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [2]. 

ɭʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʯʽʪʢʽ ʧʨʘʚʠʣʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, 

ʱʦ ʦʙˇʨʫʥʪʦʚʫʶʪʴʩʷ ʥʘ ʫʥʽʬʽʢʦʚʘʥʠʭ ʤʝʪʦʜʘʭ ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʧʦʣʝʛʰʫʻ 

ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʤʽʞ ʢʨʘʱʠʤʠ ʨʝʛʽʦʥʘʤʠ ɭʉ. ʉʪʘʥʜʘʨʪʠ ISO ʫ ʩʬʝʨʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʚʢʣʶʯʘʶʪʴ ʩʠʩʪʝʤʘʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ [3]. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʤʝʭʘʥʽʟʤʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʪʘ ʟʤʝʥʰʫʶʪʴ ʚʧʣʠʚ ʧʨʦʤʠʩʣʦʚʠʭ ʘʚʘʨʽʡ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ [4]. 
ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʜʫʻʪʴʩʷ ʟʘ ʢʽʣʴʢʦʤʘ 

ʢʣʶʯʦʚʠʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʫ ʤʝʞʘʭ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʠʭ ʟʦʥ ʧʨʘʮʶʻ 
ʤʝʨʝʞʘ ʘʥʘʣʽʟʘʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʩʪʘʮʽʦʥʘʨʥʠʤʠ, ʪʘʢ ʽ 
ʤʦʙʽʣʴʥʠʤʠ. ʎʽ ʘʥʘʣʽʟʘʪʦʨʠ ʟʜʘʪʥʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʚʤʽʩʪʫ 
ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ ʽ ʟʘʢʽʥʯʫʶʯʠ ʰʫʤʦʚʠʤ ʚʧʣʠʚʦʤ ʥʘ 
ʥʘʩʝʣʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʩʝʨʚʝʨʫ ɸʉʄ, ʷʢʠʡ ʾʭ ʦʙʨʦʙʣʷʻ, 
ʘʥʘʣʽʟʫʻ ʪʘ ʽʥʪʝʨʧʨʝʪʫʻ. ʊʘʢʫ ʩʠʩʪʝʤʫ ʪʘʢʦʞ ʤʦʞʥʘ ʘʜʘʧʪʫʚʘʪʠ ʧʽʜ ʨʽʟʥʝ 
ʧʨʦʤʠʩʣʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ 
ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ. 
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ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʤʝʞʘʭ ʉɿɿ ʟʘ 
ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʱʦʜʦ ʟʥʠʞʝʥʥʷ 
ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ. ɼʦʩʚʽʜ ɭʉ ʤʦʞʝ 
ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʜʦʨʦʚôʷ 
ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟʘ ʫʤʦʚ ʥʘʣʝʞʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ.. 
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ARIDIZATION OF THE LANDS OF UKRAINE  
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ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʽʥʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 
ɸʨʠʜʠʟʘʮʽʷ (ʦʧʫʩʪʝʣʝʥʥʷ), ʜʝʛʨʘʜʘʮʽʷ ʟʝʤʝʣʴ ʽ ʧʦʩʫʭʘ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʥʘʰʦʛʦ ʯʘʩʫ [1]. ʎʝ ʷʚʠʱʝ 
ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 
ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʝʢʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʮʽ ʢʨʘʾʥʠ [1]. ɿʘ ʜʘʥʠʤʠ 
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ʄʽʥʽʩʪʝʨʩʪʚʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʦʥʘʜ 50% 
ʫʢʨʘʾʥʩʴʢʠʭ ʟʝʤʝʣʴ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʝʨʦʟʽʾ, ʙʽʣʷ 20% ʟʘʙʨʫʜʥʝʥʥʶ [1]. 
ɺʽʜʪʘʢ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʘʥʘʣʽʟʽ ʯʠʥʥʠʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ 
ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʜʣʷ ʟʫʧʠʥʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ. 
ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɼʝʨʞʩʪʘʪʫ, ʥʘ 2022 ʩʪʨʫʢʪʫʨʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʣʘ 24 ʤʣʥ ʛʘ, ʢʨʽʤ ʪʦʛʦ ʋʢʨʘʾʥʘ ʚʦʣʦʜʽʻ 8% ʩʚʽʪʦʚʦʛʦ 
ʟʘʧʘʩʫ ʯʦʨʥʦʟʝʤʽʚ, ʘʣʝ, ʥʘ ʞʘʣʴ, ʤʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʦʨʘʥʦʩʪʽ ˇʨʫʥʪʽʚ 
[2]. ɼʦ ʪʦʛʦ ʞ, ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʽ 
ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʱʝ ʙʽʣʴʰʝ ʟʘʛʦʩʪʨʶʶʪʴ ʮʽ ʧʨʦʮʝʩʠ. ɺ 
ʋʢʨʘʾʥʽ ʟʙʝʨʝʞʝʥʥʷʤ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʟʘʡʤʘʶʪʴʩʷ ʢʽʣʴʢʘ ʦʨʛʘʥʽʟʘʮʽʡ 
[2]. ʉʝʨʝʜ ʥʠʭ ï ʧʨʦʻʢʪ ʌɸʆ ɻɽʌ, çʋʢʨʘʾʥʩʴʢʝ ˇʨʫʥʪʦʚʝ ʧʘʨʪʥʝʨʩʪʚʦè, 
ʟʘʩʥʦʚʘʥʠʡ ʟʘ ʧʽʜʪʨʠʤʢʠ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʦʜʦʚʦʣʴʯʦʾ ʪʘ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ (ʌɸʆ), ʛʨʦʤʘʜʩʴʢʘ ʩʧʽʣʢʘ çʆʨʛʘʥʽʯʥʘ 
ʋʢʨʘʾʥʘè, ʱʦ ʨʦʟʨʦʙʣʷʻ ʩʪʨʘʪʝʛʽʾ ʟʘʭʠʩʪʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, 
ʘ ʪʘʢʦʞ ʚʽʪʯʠʟʥʷʥʠʡ ʚʠʨʦʙʥʠʢ ʤʽʢʨʦʙʥʠʭ ʽ ʬʝʨʤʝʥʪʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ɹʊʋ-
ʎɽʅʊʈ [2].  
ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʙʣʝʤʠ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʚ ʋʢʨʘʾʥʽ, 

ʢʦʤʧʘʥʽʷ ɹʊʋ-ʎɽʅʊʈ ʧʨʦʚʝʣʘ ʩʦʮʽʘʣʴʥʝ ʦʧʠʪʫʚʘʥʥʷ ʫ 2022 ʨʦʮʽ, ʚ 
ʷʢʦʤʫ ʚʟʷʣʠ ʫʯʘʩʪʴ ʙʣʠʟʴʢʦ 300 ʛʦʩʧʦʜʘʨʩʪʚ [2]. ʂʦʤʝʨʮʽʡʥʠʡ ʜʠʨʝʢʪʦʨ 
ʢʦʤʧʘʥʽʾ, ʊʝʪʷʥʘ ʍʦʤʝʥʢʦ, ʟʘʟʥʘʯʠʣʘ, ʱʦ ʤʝʪʦʶ ʦʧʠʪʫʚʘʥʥʷ ʙʫʣʦ 
ʚʠʟʥʘʯʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʘʛʨʦʚʠʨʦʙʥʠʢʠ ʦʙʽʟʥʘʥʽ ʧʨʦ ʩʪʘʥ ʩʚʦʾʭ 
ˇʨʫʥʪʽʚ [2]. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 51% ʦʧʠʪʘʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʤʘʶʪʴ 
ˇʨʫʥʪʠ ʟ ʦʟʥʘʢʘʤʠ ʜʝʛʨʘʜʘʮʽʾ [2]. ʉʝʨʝʜ ʘʛʨʦʭʦʣʜʠʥʛʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ 
ʩʢʣʘʚ 50% [2]. ɿʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʧʨʦʮʝʩ 
ʜʝʛʨʘʜʘʮʽʾ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʥʘ ʪʘʢʠʭ ʨʽʚʥʷʭ: 65% ʟʘ ʪʨʘʜʠʮʽʡʥʦʛʦ 
ʦʙʨʦʙʽʪʢʫ, 44% ï ʟʘ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʽ 5% ï ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ [2]. ʅʘʡʙʽʣʴʰʝ ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 
ˇʨʫʥʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʥʽʯʥʠʭ ʦʙʣʘʩʪʷʭ: ʏʝʨʥʽʛʽʚʩʴʢʽʡ, 
ʉʫʤʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, ʃʫʛʘʥʩʴʢʽʡ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʪʘ 
ʄʠʢʦʣʘʾʚʩʴʢʽʡ, ʜʝ 80-100% ʘʛʨʘʨʽʾʚ ʚʽʜʤʽʪʠʣʠ ʮʶ ʧʨʦʙʣʝʤʫ [2]. ʋ 
ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʟʘʬʽʢʩʫʚʘʣʠ 50-
80% ʨʝʩʧʦʥʜʝʥʪʽʚ [2].  
ʅʘ ʩʴʦʛʦʜʥʽ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʋʢʨʘʾʥʘ ʧʦʪʨʝʙʫʻ 

ʟʨʦʰʝʥʥʷ ʧʦʥʘʜ 2 ʤʣʥ ʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ [3]. ɿʦʢʨʝʤʘ, ʟʘ 
ʜʘʥʠʤʠ ʄʽʥʘʛʨʦʧʨʦʜʫ, ʧʣʦʱʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ ʟʤʝʥʰʠʣʘʩʷ ʟ 
2,3 ʤʣʥ ʛʘ ʚ 1990-ʭ ʨʦʢʘʭ ʜʦ 539 ʪʠʩ. ʛʘ ʚ 2019 ʨʦʮʽ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 
ʦʢʫʧʦʚʘʥʦʾ ɸʈ ʂʨʠʤ), ʱʦ ʻ ʧʦʢʘʟʥʠʢʦʤ ʟʥʘʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ [3]. 
ʋʢʨʘʾʥʩʴʢʘ ʉʪʨʘʪʝʛʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʜʦ 
2030 ʨʦʢʫ, ʫʭʚʘʣʝʥʘ ʫ 2021 ʨʦʮʽ, ʤʘʻ ʥʘ ʤʝʪʽ ʟʤʽʮʥʠʪʠ ʩʪʽʡʢʽʩʪʴ ʢʨʘʾʥʠ ʜʦ 
ʢʣʽʤʘʪʠʯʥʠʭ ʚʠʢʣʠʢʽʚ ʽ ʜʦʧʦʤʦʛʪʠ ʚʽʜʥʦʚʣʝʥʥʶ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʝʣʴ [4]. 
ɿʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʟʝʤʝʣʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʣʝʥʦ 

ʥʝʟʙʘʣʘʥʩʦʚʘʥʠʤ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷʤ [5]. ʅʝʢʦʤʧʝʥʩʦʚʘʥʠʡ ʢʨʫʛʦʦʙʽʛ 
ʨʝʯʦʚʠʥ ʫ ʩʠʩʪʝʤʽ çˇʨʫʥʪ-ʨʦʩʣʠʥʘè, ʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ 
ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪ ʛʫʤʫʩʫ, ʢʘʣʴʮʽʶ, ʨʫʡʥʫʚʘʥʥʷ 
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ˇʨʫʥʪʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʝʨʦʟʽʾ [5]. ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʦʧʫʩʪʝʣʶʚʘʥʥʷ 
ʤʘʶʪʴ ʥʝʩʪʘʣʽ ʘʛʨʘʨʥʽ ʧʨʘʢʪʠʢʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ [6]. 
ɿʦʢʨʝʤʘ, ʮʝ ʛʣʠʙʠʥʥʘ ʦʨʘʥʢʘ, ʨʦʟʦʨʶʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ 
ʩʭʠʣʽʚ, ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʥʝʭʪʫʚʘʥʥʷ 
ʩʽʚʦʟʤʽʥʦʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʞʢʦʚʘʛʦʚʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 
ʪʝʭʥʽʢʠ [6]. ʎʽ ʧʨʘʢʪʠʢʠ ʧʦʨʫʰʫʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʨʽʚʥʦʚʘʛʫ ʡ 
ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩʠ ʚʠʩʥʘʞʝʥʥʷ ˇʨʫʥʪʽʚ [6]. 
ɺʧʣʠʚ ʚʽʡʥʠ ʱʝ ʙʽʣʴʰʝ ʧʦʛʽʨʰʠʚ ʩʠʪʫʘʮʽʶ ʟ ʜʝʛʨʘʜʘʮʽʻʶ ʟʝʤʝʣʴ [7]. 

ɺʽʡʩʴʢʦʚʽ ʜʽʾ ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ, 
ʨʫʡʥʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʽʚ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʦʧʫʩʪʝʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ 
ʥʘ ʩʭʦʜʽ ʪʘ ʧʽʚʜʥʽ ʢʨʘʾʥʠ [7]. ɿʤʽʥʘ ʤʽʢʨʦʢʣʽʤʘʪʫ ʩʪʘʣʘʩʷ ʚ ʨʘʡʦʥʽ 
ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ ʫʥʘʩʣʽʜʦʢ ʧʽʜʨʠʚʫ ʛʨʝʙʣʽ ʚ ʯʝʨʚʥʽ 2023 ʨʦʢʫ [8]. 
ɺʽʜʙʫʣʦʩʷ ʢʘʪʘʩʪʨʦʬʽʯʥʝ ʟʘʪʦʧʣʝʥʥʷ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʠʞʯʝ ʛʨʝʙʣʽ, 
ʽʥʪʝʥʩʠʚʥʝ ʦʩʫʰʫʚʘʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʣʘʥʜʰʘʬʪʽʚ, ʩʭʦʞʠʭ ʥʘ ʧʽʱʘʥʽ 
ʧʫʩʪʝʣʽ, ʪʘ ʟ ʯʘʩʦʤ ï ʟʘʩʝʣʝʥʥʷ ʨʦʩʣʠʥ ʥʘ ʨʦʜʶʯʠʭ ʤʫʣʦʚʠʭ ʜʦʥʥʠʭ 
ʚʽʜʢʣʘʜʘʭ [8]. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʣʠʩʴ ʟʤʽʥʠ ʚʦʜʥʦʛʦ ʽ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʫ, 
ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʡ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʧʦʰʠʨʝʥʥʷ 
ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ, ʟʤʽʥʘ ʘʣʴʙʝʜʦ ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ, ʟʨʦʩʪʘʥʥʷ 
ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʷʚʠʱ [8].  
ʅʝʜʦʩʪʘʪʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʘʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʋʢʨʘʾʥʠ 

ʦʙʤʝʞʫʻʪʴʩʷ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʢʣʶʯʦʚʠʤ ʻ ʟʤʝʥʰʝʥʥʷ 
ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʠʨʦʜʥʦʛʦ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ 
ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [9]. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, 
ʱʦ ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʪʘ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʣʽʩʦʩʪʝʧʫ ʝʬʝʢʪʠʚʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ 
ʙʝʟ ʟʨʦʰʝʥʥʷ ʩʪʘʣʦ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʠʤ, ʩʪʚʦʨʠʚʰʠ ʟʘʛʨʦʟʫ 
ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʦʧʫʩʪʝʣʝʥʥʷ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʠʭ ʨʝʛʽʦʥʽʚ ʥʘ ʜʝʧʨʝʩʠʚʥʽ 
[9]. ʋʨʷʜʦʤ ʋʢʨʘʾʥʠ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʉʪʨʘʪʝʛʽʶ ʟʨʦʰʝʥʥʷ ʪʘ ʜʨʝʥʘʞʫ 
ʚ ʋʢʨʘʾʥʽ ʥʘ ʜʦ 2030 ʨʦʢʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʛʦ ʪʘ 
ʝʢʦʣʦʛʽʯʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʝʤʣʝʨʦʙʩʪʚʘ ʚ ʋʢʨʘʾʥʽ [9]. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʨʦʰʫʚʘʣʴʥʠʭ ʽ ʜʨʝʥʘʞʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʠʪʴ, ʥʝʟʘʣʝʞʥʦ 
ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʢʫʣʴʪʫʨ ʫ ʜʚʘ-ʪʨʠ ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʙʦʛʘʨʥʠʤʠ ʫʤʦʚʘʤʠ [9].  
ɯʥʪʝʥʩʠʚʥʝ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʦʨʫʰʫʻ ʩʪʨʫʢʪʫʨʫ ʟʝʤʣʽ ʪʘ ʩʧʨʠʷʻ 

ʾʾ ʜʝʛʨʘʜʘʮʽʾ [10]. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʫ ʥʝʦʙʭʽʜʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʽʡʢʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 
ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʥʫʣʴʦʚʘ ʘʙʦ ʤʽʥʽʤʘʣʴʥʘ ʩʠʩʪʝʤʘ ʦʙʨʦʙʢʠ, ʱʦ 
ʥʘʚʧʘʢʠ, ʟʙʽʣʴʰʫʻ ʚʤʽʩʪ ʚ ʥʝʾ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 
ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ ʪʘ ʤʽʥʽʤʽʟʫʶʪʴ ʨʫʡʥʫʚʘʥʥʷ [10]. ʈʝʛʫʣʷʨʥʠʡ 
ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʧʦʣʽʚ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʧʝʨʰʽ ʦʟʥʘʢʠ 
ʧʨʦʙʣʝʤʠ [10]. ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ, ʷʢ EOSDA Crop 
Monitoring ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ 
ʧʦʣʽʚ ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʟʤʽʥ ʚ ʜʠʥʘʤʽʮʽ ʧʨʦʪʷʛʦʤ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ ʽ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ [10]. ʄʝʪʦʜʠ 
ʩʪʘʣʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ (ʟʦʢʨʝʤʘ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʝ 
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ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʪʦʯʥʝ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʪʘ 
ʙʦʨʦʪʴʙʘ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ) ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫʩʫʥʫʪʠ ʥʝʛʘʪʠʚʥʽ 
ʥʘʩʣʽʜʢʠ ʜʝʛʨʘʜʘʮʽʾ ˇʨʫʥʪʽʚ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʩʪʘʥʫʪʴ ʥʝʟʚʦʨʦʪʥʠʤʠ [10]. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʘʨʠʜʠʟʘʮʽʷ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʧʦʩʠʣʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ 
ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʚʧʣʠʚʫ ʚʽʡʥʠ [11]. ʃʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʫʩʠʣʴ ʽ ʤʽʞʥʘʨʦʜʥʦʾ ʩʧʽʚʧʨʘʮʽ ʤʦʞʥʘ ʟʫʧʠʥʠʪʠ 
ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʽʚ ʪʘ ʚʽʜʥʦʚʠʪʠ ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 
ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ [11]. 
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çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɾʠʚʫʯʽ ʩʚʦʾʤ ʧʦʚʩʷʢʜʝʥʥʠʤ ʞʠʪʪʷʤ, ʥʘʧʦʚʥʝʥʠʤ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʩʪʨʝʩʘʤʠ, ʚʘʛʘʥʥʷʤʠ, ʘʤʙʽʮʽʷʤʠ, ʣʶʜʠʥʘ ʟʘʙʫʚʘʻ, ʱʦ ʚʦʥʘ ʽʩʥʫʻ ʚ ʩʚʽʪʽ, 

ʷʢʠʡ ʻ ʧʦʚʥʽʩʪʶ ʘʚʪʦʥʦʤʥʦʶ ʩʠʩʪʝʤʦʶ, ʪʦʙʪʦ ʝʢʦʩʠʩʪʝʤʦʶ [1]. 

ɯʩʥʫʚʘʥʥʷ ʦʩʪʘʥʥʴʦʾ ʦʧʠʩʫʶʪʴ ʨʷʜ ʟʘʢʦʥʽʚ, ʥʘʧʨʠʢʣʘʜ, ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ 

ʝʥʝʨʛʽʾ [2]. 

ʅʘʤʘʛʘʶʯʠʩʴ ʟʤʽʥʠʪʠ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤʫ, ʟʜʝʙʽʣʴʰʦʛʦ, ʩʫʩʧʽʣʴʩʪʚʦ ʥʝ ʨʦʟʫʤʽʻ, ʱʦ ʥʘʩʧʨʘʚʜʽ, 

ʟʤʽʥʘ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʝ ʟʥʘʯʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʤʬʦʨʪʥʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɹʽʣʴʰ ʪʦʛʦ, ʚʪʨʫʯʘʶʯʠʩʴ ʫ ʮʶ 

ʨʽʚʥʦʚʘʞʥʫ ʩʠʩʪʝʤʫ ʣʶʜʠʥʘ ʥʝ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʥʘʩʣʽʜʢʠ. ʎʝ 

ʦʪʦʪʦʞʥʶʻʪʴʩʷ ʟ ʪʘʢ ʟʚʘʥʠʤ çʝʬʝʢʪʦʤ ʤʝʪʝʣʠʢʘè [3].  

ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʠʡ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʠʚ ʥʘ ʥʘʰʝ 

ʩʴʦʛʦʜʝʥʥʷ, ʥʘʞʘʣʴ ï ʻ ʚʦʻʥʥʽ ʜʽʾ [4, 5]. ɿʘʜʣʷ ʨʦʟʫʤʽʥʥʷ ʟʤʽʥʠ ʩʪʘʥʫ 
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ʜʦʚʢʽʣʣʷ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʝʨʚʠʥʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʙʦʡʦʚʠʤʠ ʜʽʷʤʠ, ʟʦʢʨʝʤʘ ʚ ʋʢʨʘʾʥʽ, ʪʘ ʾʭʥʽʡ ʟʚôʷʟʦʢ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʅʘʞʘʣʴ ʥʘʨʘʟʽ ʤʘʣʦ ʧʨʠʜʽʣʷʣʦʩʷ ʫʚʘʛʠ 

ʚʠʚʯʝʥʥʶ ʧʦʩʪʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘʩʣʽʜʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʩʪʘʥ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʮʽʥʢʘ ʮʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʦʩʽʡʩʴʢʽʡ 

ʘʛʨʝʩʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʤʦʚʥʦ ʢʘʞʫʯʠ çʬʨʘʛʤʝʥʪʘʨʥʦè, ʚʠʭʦʜʷʯʠ ʟ 

ʫʤʦʚʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʧʦʜʽʾ, ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʟʤʦʛʠ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʨʫʡʥʫʚʘʥʥʷ ʂʘʭʦʚʩʴʢʦʾ ɻɽʉ 

[6, 7], ʧʦʨʫʰʝʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʂʣʝʙʘʥ-ɹʠʢ [8] ʪʦʱʦ. 

ʆʮʽʥʢʘ ʚʦʻʥʥʠʭ ʜʽʡ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʦʩʢʽʣʴʢʠ ʾʭ 

ʩʧʨʷʤʦʚʘʥʘ ʜʽʷ ʥʘ ʜʦʚʢʽʣʣʷ, ʦʙʫʤʦʚʣʝʥʘ ʤʘʩʦʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʘʩʪʘʨʽʣʦʛʦ ʪʘ ʩʫʯʘʩʥʦʛʦ ʦʟʙʨʦʻʥʥʷ, ʷʢʝ ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʠ ʽʩʥʫʶʯʦʾ 

ʧʨʠʨʦʜʥʦʾ ʩʠʩʪʝʤʠ ʚʟʜʦʚʞ ʚʩʽʻʾ ʣʽʥʽʾ ʨʦʟʤʝʞʫʚʘʥʥʷ, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʜʘʣʝʢʦʙʽʡʥʦʾ ʟʙʨʦʾ ï ʟʘ ʾʾ ʤʝʞʘʤʠ, ʪʘ ʤʘʻ ʚʧʣʠʚ ʥʘ ʟʤʽʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʣʦʢʘʣʴʥʦʛʦ, ʨʝʛʽʦʥʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʤʽʞʜʝʨʞʘʚʥʦʛʦ 

ʤʘʩʰʪʘʙʫ. ʎʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʚʧʣʠʚʠ ʟʫʤʦʚʣʝʥʽ ʩʘʤʝ ʥʝ ʪʦʯʢʦʚʦʶ ʜʽʻʶ, ʘ 

ʚʧʨʦʜʦʚʞ ʷʢʦʾʩʴ ʟʥʘʯʥʦʾ çʣʽʥʽʾ ʨʦʟʤʝʞʫʚʘʥʥʷ ʪʘ ʫʨʘʞʝʥʥʷè, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʚ ʪ.ʯ.: ʪʨʠʚʘʣʽʩʪʴ 

ʙʦʡʦʚʠʭ ʜʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʦʟʙʨʦʻʥʥʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʦʡʦʚʠʭ 

ʟʽʪʢʥʝʥʴ, ʥʘʩʣʽʜʢʠ ʚʽʜ ʚʠʨʦʩʪʘʥʥʷ ʙʦʡʦʚʠʭ ʟʥʘʨʷʜʴ (ʨʘʢʝʪ, ʙʦʤʙ, 

ʩʥʘʨʷʜʽʚ, ʢʫʣʴ ʪʦʱʦ), ʤʘʩʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ, ʚʽʜʭʦʜʠ 

ʨʫʡʥʘʮʽʾ, ʧʦʞʝʞʽ, ʢʦʪʨʽ ʚʠʥʠʢʘʶʪʴ ʥʘ ʤʽʩʮʽ ʙʦʡʦʚʠʭ ʟʽʪʢʥʝʥʴ, ʪʦʱʦ [9]. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʽʤʧʫʣʴʩʫ ʚʧʣʠʚʫ ʟʘʟʥʘʯʝʥʠʭ ʜʽʡ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʡ, 

ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʤʘʣʦʟʥʘʯʫʱʽ ʧʦʢʘʟʥʠʢʠ, ʥʘʧʨʠʢʣʘʜ, ʤʘʩʫ ʧʦʨʦʭʦʚʦʛʦ 

ʟʘʨʷʜʫ ʧʘʪʨʦʥʫ. ʄʘʩʘ ʧʦʨʦʭʦʚʦʛʦ ʟʘʨʷʜʫ ʧʘʪʨʦʥʫ 7,62Ĭ39 ʤʤ, ʷʢ ʡ 

5,45Ĭ39 ʤʤ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 1,5 ʛ [10-11]. ɿʚʽʩʥʦ ʚ ʩʚʽʪʦʚʠʭ ʤʘʩʰʪʘʙʘʭ 

ï ʮʝ ʜʫʞʝ ʤʘʣʝʥʴʢʽ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʞ ʪʨʝʙʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʠʭ ʥʘʙʦʾʚ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʋʢʨʘʾʥʽ ʩʫʤʘʨʥʦ ʜʦ 1 ʤʣʨʜ ʰʪ. ʥʘ ʨʽʢ. ʂʨʽʤ ʪʦʛʦ, 

ʚʢʘʟʘʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʙʣʠʟʥʘ ʡ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʷʢ ʫ ʙʽʢ ʟʤʝʥʰʝʥʥʷ, ʪʘʢ 

ʽ ʫ ʙʽʢ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʫ, ʷʢ ʤʽʥʽʤʫʤ ʚʪʨʠʯʽ. ʊʦ ʞ ʮʝ ʟʥʘʯʝʥʥʷ, ʟ ʮʴʦʛʦ 

ʧʦʛʣʷʜʫ, ʚʞʝ ʥʝ ʚʠʛʣʷʜʘʻ ʪʘʢʠʤ ʡ ʙʝʟʧʝʯʥʠʤ. ʅʘʧʨʠʢʣʘʜ, 04.08.2020 ʨ. ʫ 

ɹʝʡʨʫʪʽ (ʃʽʚʘʥ) ʚʽʜʙʫʚʩʷ ʚʠʙʫʭ 2400 ʪ ʥʽʪʨʘʪʘ ʘʤʦʥʽʷ. ʎʝʡ ʚʠʙʫʭ ʟʘʡʥʷʚ 

6-ʪʝ ʤʽʩʮʝ ʚ ʩʚʽʪʽ ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʥʝʷʜʝʨʥʠʭ ʚʠʙʫʭʽʚ ʡ ʚ ʪʨʦʪʠʣʦʚʦʤʫ 

ʝʢʚʽʚʘʣʝʥʪʽ ʩʢʣʘʚ ʧʨʠʙʣʠʟʥʦ ʜʦ 1500 ʪ ʽ ʤʘʚ ʧʨʠʙʣʠʟʥʦ ʜʦ 10 % 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʙʦʤʙʠ çʄʘʣʶʢè, ʷʢʫ ʙʫʣʦ ʩʢʠʥʫʪʦ ʥʘ ʍʽʨʦʩʽʤʫ [12]. 

ɿʥʘʶʯʠ, ʱʦ ʧʦʨʦʭ ʩʢʣʘʜʘʻ 0,55-0,60 ʪʨʦʪʠʣʦʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ [13], ʪʽʣʴʢʠ 

ʟʘ ʜʚʘ ʨʦʢʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʦʤʽ ʟʥʘʯʝʥʥʷ, 

ʦʪʨʠʤʫʻʤʦ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ ʩʢʨʦʤʥʠʤʠ ʧʽʜʨʘʭʫʥʢʘʤʠ, 

ʚʽʜʙʫʚʩʷ ʚʠʙʫʭ ʨʽʚʥʷ ʚʠʙʫʭʫ ʚ ɹʝʡʨʫʪʽ ʪʽʣʴʢʠ ʣʠʰʝ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʙʦʾʚ 7,62Ĭ39 ʤʤ ʡ 5,45Ĭ39 ʤʤ.  
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ʅʘʨʘʟʽ ʜʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʟ ʚʠʟʥʘʯʝʥʥʷ ʰʢʦʜʠ, ʥʘʥʝʩʝʥʦʾ ʜʦʚʢʽʣʣʶ, 

ʚʥʘʩʣʽʜʦʢ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ/ʘʙʦ ʧʽʜ ʯʘʩ ʜʽʾ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ: ʥʝʦʨʛʘʥʽʟʦʚʘʥʠʭ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʩʫʤʽʰʽ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ; 

ʨʦʟʤʽʨʫ ʰʢʦʜʠ ʟʘʚʜʘʥʦʾ ʟʝʤʣʽ, ˇʨʫʥʪʘʤ; ʟʙʠʪʢʽʚ, ʟʘʧʦʜʽʷʥʠʭ ʚʥʘʩʣʽʜʦʢ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ/ʘʙʦ ʟʘʩʤʽʯʝʥʥʷ ʚʦʜ, ʩʘʤʦʚʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʦʜʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ; ʟʙʠʪʢʽʚ, ʟʘʧʦʜʽʷʥʠʭ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʤʦʨʷ, ʚʠʢʣʶʯʥʦʾ ʤʦʨʩʴʢʦʾ 

(ʝʢʦʥʦʤʽʯʥʦʾ) ʟʦʥʠ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʤʦʨʩʴʢʠʭ ʚʦʜ ʋʢʨʘʾʥʠ ʚ ɸʟʦʚʩʴʢʦʤʫ ʪʘ 

ʏʦʨʥʦʤʫ ʤʦʨʷʭ; ʨʦʟʤʽʨʽʚ ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ, ʟʘʧʦʜʽʷʥʠʭ ʜʝʨʞʘʚʽ 

ʚʥʘʩʣʽʜʦʢ ʩʘʤʦʚʽʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘʜʨʘʤʠ; ʰʢʦʜʠ ʪʘ ʟʙʠʪʢʽʚ, 

ʟʘʧʦʜʽʷʥʠʭ ʣʽʩʦʚʦʤʫ ʬʦʥʜʫ; ʰʢʦʜʠ ʪʘ ʟʙʠʪʢʽʚ, ʟʘʚʜʘʥʠʭ ʪʝʨʠʪʦʨʽʷʤ ʪʘ 

ʦʙ'ʻʢʪʘʤ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ [14]. ɸʣʝ ʥʘʨʘʟʽ ʤʝʪʦʜʠʯʥʠʡ 

ʘʣʛʦʨʠʪʤ ʥʝ ʦʭʦʧʣʶʻ ʧʠʪʘʥʥʷ ʚʧʣʠʚʽʚ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ 

ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʜʦ ʚʧʣʠʚʫ ʚʠʙʫʭʽʚ ʫ ʚʽʜʢʨʠʪʠʭ ʢʘʨôʻʨʘʭ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʥʘʧʨʠʢʣʘʜ: ʰʫʤ ʚʽʜ ʧʨʘʮʶʶʯʦʾ ʪʝʭʥʽʢʠ, 

ʙʫʨʦʚʠʭ ʪʘ ʚʠʙʫʭʦʚʠʭ ʨʦʙʽʪ ʷʢ ʰʫʤʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʝʜʝʥʥʷ 

ʙʦʡʦʚʠʭ ʜʽʡ; ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʠʣʫ, ʜʞʝʨʝʣʘʤʠ ʷʢʦʛʦ ʻ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʚʠʙʫʭʦʚʽ ʨʦʙʦʪʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʨʦʟʢʨʠʚʥʠʭ ʽ 

ʚʠʜʦʙʫʚʥʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʚʠʢʠʜʠ ʛʘʟʽʚ ʚʽʜ ɼɺɿ ʪʘ ʚʠʙʫʭʦʚʠʭ ʨʦʙʽʪ; 

ʟʤʽʥʘ ʣʘʥʜʰʘʬʪʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʦʨʤ ʨʝʣʴʻʬʫ; 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʟʥʠʱʫʻʪʴʩʷ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ; 

ʟʤʝʥʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʨʽʜ, ʧʦʩʠʣʶʻʪʴʩʷ ʚʦʜʥʘ ʪʘ ʚʽʪʨʦʚʘ ʝʨʦʟʽʷ 

ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ; ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʤʝʣʴ; ʚʽʜʩʣʦʥʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʯʝʨʝʟ ʚʠʜʘʣʝʥʥʷ 

ˇʨʫʥʪʦʚʦʛʦ ʰʘʨʫ; ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʦʨʽʜ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ, ʟʦʢʨʝʤʘ ʟ 

ʧʦʪʝʥʮʽʡʥʦ ʨʦʜʶʯʠʤʠ, ʘ ʪʘʢʦʞ ʡ ʽʟ ʧʦʪʝʥʮʽʡʥʦ ʟʘʙʨʫʜʥʝʥʠʤʠ ʧʦʨʦʜʘʤʠ, 

ʚ ʪ.ʯ. ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ; ʚʠʣʫʯʝʥʥʷ ˇʨʫʥʪʽʚ; ʦʛʦʣʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʯʝʨʝʟ ʚʠʜʘʣʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʰʘʨʫ; ʧʝʨʝʫʱʽʣʴʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ; 

ʟʤʽʥʘ ʡ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ; ʟʤʽʥʘ ʤʦʜʫʣʷ ʩʪʦʢʫ ʪʘ ʽʥʰʠʭ 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʙʫʨʦʧʽʜʨʠʚʥʠʭ ʨʦʙʽʪ 

ʯʠʥʠʪʴʩʷ ʩʝʡʩʤʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚʠʥʠʢʘʶʪʴ 

ʫʜʘʨʥʽ ʭʚʠʣʽ, ʱʦ ʩʭʦʞʝ ʥʘ ʚʧʣʠʚ ʥʘʚʝʜʝʥʦʾ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʟʦʥʽ 

ʨʦʟʤʝʞʫʚʘʥʥʷ. ʂʦʤʧʣʝʢʩʥʠʡ ʚʧʣʠʚ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʦʙʫʤʦʚʠʪʠ ʟʤʽʥʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʨʽʜ ʪʦʱʦ. ɺʩʝ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ ʝʩʪʝʪʠʯʥʠʭ ʫʤʦʚ 

ʞʠʪʪʷ ʣʶʜʝʡ ʫ ʤʽʩʮʷʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʣʘʥʜʰʘʬʪʽʚ 

ʥʘ ʪʝʭʥʦʛʝʥʥʽ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʦʙʦʚôʷʟʢʦʚʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʘʜʣʷ 

ʚʚʝʜʝʥʥʷ ʚ ʛʦʩʧʦʜʘʨʩʴʢʽʡ ʦʙʽʛ. 
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ɺʦʻʥʥʽ ʜʽʾ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʙʝʟʧʦʚʦʨʦʪʥʽ ʟʤʽʥʠ ʽʩʥʫʚʘʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʣʶʜʩʪʚʘ. ʊʦʤʫ ʥʘʙʫʚʘʻ ʧʦʜʘʣʴʰʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʚʦʻʥʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʪʘ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʜʽʡ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʥʘ ʧʨʠʢʣʘʜʽ 1708, 1812, 1939-1945 ʨʨ., ʢʦʪʨʽ ʧʨʦʭʦʜʠʣʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʘʙʦ ʟʘ ʜʘʥʠʤʠ ʽʥʰʠʭ ʚʦʻʥʥʠʭ 

ʢʦʥʬʣʽʢʪʽʚ ʨʽʟʥʦʛʦ ʤʘʩʰʪʘʙʫ ʚʧʣʠʚʫ ʡ ʧʦʰʫʢ ʰʣʷʭʽʚ ʚʠʢʦʥʘʥʥʷ 

ʧʦʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʜʦʚʢʽʣʣʷ. ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʜʦʨʝʯʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʱʦʜʦ ʘʥʘʣʽʟʫ ʪʘ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʙôʻʢʪʠʚʥʠʭ ʧʨʠʯʠʥ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʟʦʥ ʨʦʟʤʝʞʫʚʘʥʥʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʥʘʧʨʘʮʶʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʦʮʽʣʴʥʦ 

ʩʧʠʨʘʪʠʩʴ ʥʘ ʜʝʷʢʠʡ ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ. 
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ʄʘʩʠʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʤʘʢʨʦ- ʽ 

ʤʽʢʨʦʪʨʽʱʠʥ, ʷʢʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʨʦʜʦʚʠʱ 

ʙʫʨʦʚʠʙʫʭʦʚʠʤ ʩʧʦʩʦʙʦʤ. ʇʽʜ ʯʘʩ ʚʠʙʫʭʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ ʟʜʘʪʥʽ ʥʝ ʪʽʣʴʢʠ ʨʫʡʥʫʚʘʪʠʩʴ ʚ ʙʣʠʞʥʽʭ ʚʽʜ ʟʘʨʷʜʫ ʟʦʥʘʭ, ʘʣʝ ʡ 

ʟʤʽʥʶʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʮʥʦʩʪʽ ʧʦʨʽʜ ʚ ʜʘʣʴʥʽʭ ʟʦʥʘʭ ʚʧʣʠʚʫ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʷʚʠ ʥʦʚʠʭ ʤʽʢʨʦʪʨʽʱʠʥ. ʇʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʚʠʙʫʭʦʤ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʣʘ ʤʽʢʨʦʪʨʽʱʠʥ, ʘ ʤʽʮʥʽʩʪʴ 

ʩʘʤʠʭ ʧʦʨʽʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʢʽʣʴʢʽʩʪʶ ʽ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʨʠ ʮʴʦʤʫ, 

ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʘ ʙʫʜʦʚʘ ʧʦʨʽʜ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʙʫʭʦʚʠʭ ʨʦʙʽʪ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʽʟ-ʟʘ ʥʝʩʪʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʤʘʩʠʚʫ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʘʚʪʦʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʢʨʦʪʨʽʱʠʥʠ ʚ ʛʽʨʩʴʢʠʭ 

ʧʦʨʦʜʘʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʣʽʪʦʣʦʛʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʚʽʢʫ 

ʛʨʫʧʫʶʪʴʩʷ ʚ ʧʝʚʥʽ ʩʠʩʪʝʤʠ ʽʟ ʧʝʨʝʚʘʞʘʶʯʠʤ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʤ ʽ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʤ ʦʨʽʻʥʪʫʚʘʥʥʷʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʪʨʦʛʨʘʬʽʯʥʠʡ 

ʤʝʪʦʜ ʽ ʟʘʚʜʷʢʠ ʨʦʟʧʦʜʽʣʫ ʪʨʽʱʠʥ ʚ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ ʧʦ ʩʠʩʪʝʤʘʭ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʱʽʣʴʥʽʩʪʴ, ʦʙ'ʻʤʥʫ ʱʽʣʴʥʽʩʪʴ ʽ ʨʦʟʢʨʠʪʽʩʪʴ 

(ʰʠʨʠʥʫ) ʪʨʽʱʠʥʠ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʧʦʤʘʛʘʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʩʪʫʧʽʥʴ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʛʽʨʩʴʢʦʛʦ ʤʘʩʠʚʫ.  
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ʇʦʢʘʞʝʤʦ ʚʣʠʚ ʛʽʨʥʠʯʠʭ ʨʦʙʽʪ ʥʘ ʨʦʟʚʠʪʦʢ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʥʘ 

ʧʨʠʢʣʘʜʽ ʨʦʜʦʚʠʱʘ ʛʨʘʥʽʪʽʚ ʪʘ ʤʽʛʤʘʪʠʪʽʚ ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ 

ʩʧʦʩʦʙʦʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʙʫʭʦʚʠʭ ʨʦʙʽʪ. ʈʦʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʝ ʚ 

ʨʘʡʦʥʽ ʤ. ʂʨʝʤʝʥʯʫʢ, ʫ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʟʦʥʠ 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʂʨʠʚʦʨʽʟʴʢʦ-ʂʨʝʤʝʥʯʫʮʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ, 

ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʨʦʜʦʚʠʱʘ ʧʨʦʭʦʜʷʪʴ ʜʚʘ ʨʦʟʨʠʚʥʽ ʧʦʨʫʰʝʥʥʷ ʧʽʚʥʽʯʥʦ-

ʟʘʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʱʦ ʦʧʝʨʷʶʪʴ ʦʩʥʦʚʥʠʡ ʛʣʠʙʠʥʥʠʡ ʨʦʟʣʦʤ.  

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʨʘʡʦʥʫ ʨʦʜʦʚʠʱ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʛʨʘʥʽʪʠ ʽ 

ʤʽʛʤʘʪʠʪʠ ʜʦʢʝʤʙʨʽʶ, ʾʭʥʷ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ 

ʢʘʡʥʦʟʦʡʩʴʢʦʛʦ ʚʽʢʫ. ʇʦʪʫʞʥʽʩʪʴ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʝʟʥʘʯʥʘ, ʧʦʜʝʢʫʜʠ 

ʚʽʜʩʫʪʥʷ ʽ ʪʽʣʴʢʠ ʚ ʧʦʥʠʞʝʥʥʷʭ ʩʪʘʨʦʜʘʚʥʴʦʛʦ ʨʝʣʴʻʬʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 5-

7 ʤ. ʅʘ ʨʽʟʥʽʡ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʯʥʠʭ ʧʦʨʽʜ ʪʘ ʾʭʥʴʦʾ ʢʦʨʠ ʚʠʚʽʪʨʶʚʘʥʥʷ 

ʟʘʣʷʛʘʶʪʴ ʦʙʚʦʜʥʝʥʽ ʧʘʣʝʦʛʝʥʦʚʽ ʪʘ ʯʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ï ʯʝʨʚʦʥʦ-

ʙʫʨʽ ʩʫʛʣʠʥʢʠ, ʛʣʠʥʠ, ʣʝʩʦʧʦʜʽʙʥʽ ʩʫʛʣʠʥʢʠ, ʩʫʧʽʩʢʠ ʪʘ ʜʨʽʙʥʦʟʝʨʥʠʩʪʽ 

ʧʽʩʢʠ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 7 ʜʦ 15 ʤ. ʋ ʤʝʞʘʭ ʨʦʜʦʚʠʱʘ ʥʘʡʙʽʣʴʰ 

ʨʦʟʚʠʥʝʥʽ ʪʨʽʱʠʥʠ ʟʘʭʽʜʥʦ-ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʽ ʩʭʽʜʥʦ-ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ, ʤʝʥʰ ʧʦʰʠʨʝʥʽ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ʪʨʽʱʠʥ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʪʨʽʱʠʥʘʤʠ ʚ ʫʩʪʫʧʘʭ ʢʘʨ'ʻʨʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,2 ʜʦ 

2,0 ʤʝʪʨʽʚ. 

ʅʘ ʪʝʢʪʦʥʽʯʥʽʡ ʩʭʝʤʽ, ʩʢʣʘʜʝʥʽʡ ʘʚʪʦʨʘʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʜʽʣʷʶʪʴ ʧ'ʷʪʴ ʩʠʩʪʝʤ ʪʨʽʱʠʥ: 

ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʘ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 355Áʇʥɿ ï 5Áʇʥʉ; ʜʚʽ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟ ʘʟʠʤʫʪʘʤʠ ʧʨʦʩʪʷʛʘʥʥʷ: 290 ï 

300Áʇʥɿ, 320 ï 330Áʇʥɿ; ʜʚʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽ, ʩʧʨʷʤʦʚʘʥʽ ʟʘ ʘʟʠʤʫʪʘʤʠ 

15 ï 25Áʇʥʉ, 60 ï 70Áʇʥʉ. 

ʇʝʨʰʘ ʩʠʩʪʝʤʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʦʨʽʻʥʪʫʚʘʥʥʷ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʤʝʞʘʭ ʫʩʴʦʛʦ ʨʦʜʦʚʠʱʘ, ʘ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʫʪʚʦʨʶʻ ʟʦʥʠ 

ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʧʦʪʫʞʥʽʩʪʶ ʜʦ 15 ʤ. ɼʨʫʛʘ ʟ ʘʟʠʤʫʪʦʤ ʧʨʦʩʪʷʛʘʥʥʷ 60-

70Áʇʥʉ ʚʠʨʘʞʝʥʘ ʩʣʘʙʢʽʰʝ, ʭʦʯʘ ʡ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟ ʽʥʪʝʨʚʘʣʦʤ 60-800 ʤ 

ʥʘ ʧʣʦʱʽ ʨʦʙʽʪ. ɼʦʩʠʪʴ ʫʧʝʚʥʝʥʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʝʨʰʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʘ 

ʩʠʩʪʝʤʘ ʪʨʽʱʠʥ, ʱʦ ʫʪʚʦʨʶʻ ʧʨʦʪʷʞʥʽ ʟʦʥʠ ʟʘʚʰʠʨʰʢʠ ʜʦ 8 ï 10 ʤ. 

ʄʘʢʩʠʤʘʣʴʥʫ ʛʫʩʪʦʪʫ ʤʘʻ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟ ʘʟʠʤʫʪʦʤ 

ʧʨʦʩʪʷʛʘʥʥʷ 350Áʇʥʉ ï 5Áʇʥɿ, ʷʢʘ ʟ ʽʥʪʝʨʚʘʣʦʤ 30 ï 40 ʤ ʚʠʜʽʣʷʻʪʴʩʷ ʚ 

ʤʝʞʘʭ ʫʩʴʦʛʦ ʨʘʡʦʥʫ. 

ʋ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʘʚʪʦʨʽʚ ʻ ʧʦʣʴʦʚʽ ʤʘʪʝʨʽʘʣʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʥʘ ʨʦʜʦʚʠʱʽ ʚ 1987-1995 ʨʦʢʘʭ ʢʘʨ'ʻʨʥʠʤʠ 

ʛʝʦʣʦʛʘʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ ʪʨʽʱʠʥ ʩʢʣʘʜʝʥʦ 

ʪʨʦʷʥʜʫ-ʜʽʘʛʨʘʤʫ (ʨʠʩ. 1-ʘ). ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʩʠʩʪʝʤ 

ʪʨʽʱʠʥ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʝ ʚʠʚʯʝʥʥʷ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʚ ʤʝʞʘʭ ʢʘʨ'ʻʨʘ. 
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ʋʩʴʦʛʦ ʚʠʢʦʥʘʥʦ 75 ʟʘʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʟʘʣʷʛʘʥʥʷ, ʟʘ ʷʢʠʤʠ ʧʦʙʫʜʦʚʘʥʦ 

ʪʨʦʷʥʜʫ-ʜʽʘʛʨʘʤʫ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ (ʨʠʩ. 1-ʙ). 

 

 
ʘ 

 
ʙ 

Рис. 1. Троянда-діаграма азимутів простягання тріщин  

у кристалічних породах граніт-мігматитового родовища:  

ʘ – на початкових етапах розроблення родовища; ʙ – сучасні дані 

 

ʇʦʨʽʚʥʷʥʥʷ ʜʽʘʛʨʘʤ ʜʘʻ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ. ʅʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʥʘ ʨʦʜʦʚʠʱʽ ʚʠʜʽʣʷʣʠʩʷ ʪʨʠ ʩʠʩʪʝʤʠ ʪʨʽʱʠʥ, 

ʦʨʽʻʥʪʦʚʘʥʽ ʟʘ ʘʟʠʤʫʪʘʤʠ 290Áʇʥɿ, 0Áʇʥ, 65Áʇʥʉ (ʨʠʩ. 1-ʘ). ʋ ʧʝʨʽʦʜ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʦʟʚʠʥʫʣʠʩʷ ʱʝ ʜʚʽ ʩʠʩʪʝʤʠ ʪʨʽʱʠʥ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ 

ʦʨʽʻʥʪʫʚʘʥʥʷ (ʨʠʩ. 1-ʙ), ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʽ ʟʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʧʨʠʯʠʥʠ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤ ʪʨʽʱʠʥ. 

ɸʟʠʤʫʪʠ ʧʨʦʩʪʷʛʘʥʥʷ ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʠʩʪʝʤ ʪʨʽʱʠʥ 

ʟʙʽʛʘʶʪʴʩʷ ʟ ʦʨʽʻʥʪʫʚʘʥʥʷʤ ʨʦʟʣʦʤʥʠʭ ʩʪʨʫʢʪʫʨ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢ, 

ʜʚʘ ʨʦʟʣʦʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʧʽʚʥʽʯʥʽʰʝ ʨʦʜʦʚʠʱʘ, ʤʘʶʪʴ ʘʟʠʤʫʪʠ 

ʧʨʦʩʪʷʛʘʥʥʷ 285-295Áʇʥʉ, ʧʝʨʰʘ ʇʥɿ ʩʠʩʪʝʤʘ ʪʨʽʱʠʥ ʦʨʽʻʥʪʦʚʘʥʘ ʟʘ 

ʥʘʧʨʷʤʢʦʤ 285-300Áʇʥɿ. ʉʫʙʤʝʨʠʜʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʛʫʩʪʦʪʦʶ ʪʨʽʱʠʥ ʟʙʽʛʘʻʪʴʩʷ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʽʟ ʜʚʦʤʘ ʨʦʟʣʦʤʘʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʨʦʜʦʚʠʱʘ. ɿʤʽʥʘ ʦʨʽʻʥʪʫʚʘʥʥʷ 

ʨʦʟʣʦʤʽʚ ʧʽʩʣʷ ʧʝʨʝʪʠʥʫ ʾʭ ʨʦʟʨʠʚʦʤ ʇʥɿ ʧʨʦʩʪʷʛʘʥʥʷ ʚʽʜʙʠʚʘʻʪʴʩʷ ʚ 

ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʪʨʽʱʠʥ ʇʥʉ ʧʨʦʩʪʷʛʘʥʥʷ. ʉʠʩʪʝʤʘ ʪʨʽʱʠʥ ʟ 

ʘʟ.ʧʨʦʩʪʷʛʘʥʥʷ 60-70Áʇʥʉ ʟʘʢʣʘʜʘʣʘʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʣʦʤʫ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ʨʦʜʦʚʠʱʘ. 

ʇʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʧʦʢʘʟʫʻ, ʱʦ ʧʽʩʣʷ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱʘ ʚʠʙʫʭʦʚʠʤ 

ʩʧʦʩʦʙʦʤ ʚʽʜʙʫʣʦʩʷ ʟʘʢʣʘʜʝʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤ ʪʨʽʱʠʥ ʟ ʘʟʠʤʫʪʘʤʠ 

ʧʨʦʩʪʷʛʘʥʥʷ 320-330Áʇʥɿ ʽ 15-20Áʇʥʉ, ʷʢʽ ʙʣʠʟʴʢʽ ʟʘ ʧʨʦʩʪʷʛʘʥʥʷʤ ʜʦ 

ʨʦʟʣʦʤʥʠʭ ʩʪʨʫʢʪʫʨ, ʚʠʷʚʣʝʥʠʭ ʥʘ ʧʽʚʥʽʯ ʪʘ ʧʽʚʜʝʥʴ ʚʽʜ ʨʦʜʦʚʠʱʘ. 

ɿʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʪʨʽʱʠʥ ʩʫʙʤʝʨʠʜʽʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ (ʨʠʩ. 1-ʙ) 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʘʩʣʽʜʦʢ ʚʠʙʫʭʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʦʨʦʜʥʠʡ ʤʘʩʠʚ. 

ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʛʝʥʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʚ ʢʘʨ'ʻʨ ʧʦʩʠʣʶʻʪʴʩʷ 

ʚʦʜʦʧʨʠʧʣʠʚ, ʧʨʠʯʦʤʫ ʚ ʥʴʦʤʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʥʝ ʪʽʣʴʢʠ ʧʽʜʟʝʤʥʽ ʚʦʜʠ 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ, ʘ ʡ ʚʦʜʘ, ʱʦ ʧʦʪʨʘʧʠʣʘ ʚ ʨʦʟʢʨʠʪʽ 

ʪʨʽʱʠʥʠ (ʨʠʩ. 2). ʉʫʤʘʨʥʠʡ ʚʦʜʦʧʨʠʧʣʠʚ ʫ ʢʘʨ'ʻʨ ʽʟ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʽʜ 

ʬʫʥʜʘʤʝʥʪʫ, ʦʩʘʜʦʚʦʛʦ ʯʦʭʣʘ ʩʪʘʥʦʚʠʪʴ 1200-1500 ʤ3/ʜʦʙʫ. 

 

 
 

Рис. 2. Обводнена зона тріщинуватості (темне)  

в скельних породах гранітного кар’єру 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʟʙʽʣʴʰʝʥʥʷʤ 

ʚʦʜʦʧʨʠʧʣʠʚʫ ʚ ʢʘʨ'ʻʨ ʽ ʧʨʦʚʝʜʝʥʥʷʤ ʙʫʨʦʚʠʙʫʭʦʚʠʭ ʨʦʙʽʪ. ɼʣʷ 

ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ ʷʚʠʱʘ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʦʩʫʰʝʥʥʷ ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ 

ʯʦʭʣʘ ʚ ʤʝʞʘʭ ʛʽʨʥʠʯʦʛʦ ʚʽʜʚʦʜʫ. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʠʪʠ 

ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʚ ʢʘʨ'ʻʨ, ʘ ʡ ʩʧʨʠʷʪʠʤʝ ʧʦʣʽʧʰʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʘʡʦʥʽ ʨʦʜʦʚʠʱʘ, ʦʩʢʽʣʴʢʠ ʟʥʠʟʠʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʡʤʠ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʘʨ'ʻʨʥʠʭ ʚʦʜ ʽ 

ʟʙʝʨʽʛʘʪʠʤʫʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʽ ʛʦʨʠʟʦʥʪʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʠʪʥʦʾ ʷʢʦʩʪʽ.  
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɿʘ ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʋʢʨʘʾʥʽ ʫ 2021 ʨʦʮʽ [1], ʷʢʫ ʛʦʪʫʻ ʄʽʥʽʩʪʝʨʩʪʚʦ 

ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ: ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʛʦʩʪʨʽʰʠʭ ʧʨʦʙʣʝʤ 

ʩʚʽʪʫ, ʽ ʥʝ ʻ ʚʠʥʷʪʢʦʤ ʜʣʷ ʋʢʨʘʾʥʠ.  

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ ʥʘ 2021 ʨʽʢ 

ʦʙʩʷʛ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ 

ʟʘʙʨʫʜʥʝʥʥʷ ʩʢʣʘʜʘʣʠ 1546,8 ʪʠʩ. ʪ., ʚ ʪ.ʯ.: ʜʽʦʢʩʠʜ ʩʽʨʢʠ ï 19,6 ʪʠʩ. ʪ, ʦʢʩʠʜ 

ʚʫʛʣʝʮʶ ï 1164,9 ʪʠʩ. ʪ, ʜʽʦʢʩʠʜ ʘʟʦʪʫ ï 174,4 ʪʠʩ. ʪ, ʦʢʩʠʜ ʘʟʦʪʫ ï 0,9 ʪʠʩ. ʪ, 

ʥʝʤʝʪʘʥʦʚʽ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ï 155,1 ʪʠʩ. ʪ, ʘʤʽʘʢ ï 0,008 ʪʠʩ. ʪ, ʤʝʪʘʥ 

ï 5,2 ʪʠʩ. ʪ, ʩʘʞʘ ï 26,6 ʪʠʩ. ʪ. ʇʦʢʘʟʥʠʢ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʦʜʥʫ ʦʩʦʙʫ ʧʦ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʚ 37,4 ʢʛ [1]. 

ʅʦʚʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʚʩʪʘʥʦʚʣʶʻ ʰʣʷʭ ʜʦ ʥʫʣʴʦʚʠʭ ʚʠʢʠʜʽʚ CO2 ʜʣʷ 

ʥʦʚʠʭ ʣʝʛʢʦʚʠʭ ʽ ʣʝʛʢʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ 2035 ʨʦʮʽ (ʤʝʪʘ ʜʣʷ 

ʚʩʴʦʛʦ ʘʚʪʦʧʘʨʢʫ ɭʉ ï ʩʢʦʨʦʪʠʪʠ ʚʠʢʠʜʠ CO2 ʚʽʜ ʥʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ 

ʤʽʢʨʦʘʚʪʦʙʫʩʽʚ ʥʘ 100% ʧʦʨʽʚʥʷʥʦ ʟ 2021 ʨʦʢʦʤ). ʇʨʦʤʽʞʥʽ ʮʽʣʽ 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ ʜʦ 2030 ʨʦʢʫ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʨʽʚʥʽ 55% ʜʣʷ ʣʝʛʢʦʚʠʭ 
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ʘʚʪʦʤʦʙʽʣʽʚ ʽ 50% ʜʣʷ ʬʫʨʛʦʥʽʚ. ɼʦ ʛʨʫʜʥʷ 2026 ʨʦʢʫ ʂʦʤʽʩʽʷ ʧʨʦʚʝʜʝ 

ʤʦʥʽʪʦʨʠʥʛ ʨʦʟʨʠʚʫ ʤʽʞ ʛʨʘʥʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʠʢʠʜʽʚ ʽ ʨʝʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ ʧʨʦ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ ʝʥʝʨʛʽʾ, ʧʽʜʛʦʪʫʻ ʟʚʽʪ ʧʨʦ ʤʝʪʦʜʦʣʦʛʽʶ 

ʢʦʨʠʛʫʚʘʥʥʷ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ CO2 ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʽ ʟʘʧʨʦʧʦʥʫʻ 

ʚʽʜʧʦʚʽʜʥʽ ʧʦʜʘʣʴʰʽ ʟʘʭʦʜʠ [2].  

ɼʝʱʦ ʩʭʦʞʽ ʨʽʰʝʥʥʷ, ʘʣʝ ʤʝʥʰʦʛʦ ʤʘʩʰʪʘʙʫ, ʙʫʣʠ ʟʘʧʣʘʥʦʚʘʥʽ ʚ 

ʋʢʨʘʾʥʽ, ʱʦ ʟʥʘʡʰʣʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʆʩʥʦʚʥʽ 

ʟʘʩʘʜʠ (ʩʪʨʘʪʝʛʽʶ) ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2030 ʨʦʢʫè [3]. ʇʝʨʝʜʙʘʯʝʥʦ ʩʝʨʝʜ ʽʥʰʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ:  

1) ʤʽʩʪʘ ʋʢʨʘʾʥʠ, ʜʝ ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʥʦʚʥʠʭ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʧʝʨʝʚʠʱʫʶʪʴ 

ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ: 15 ʩʪʘʥʦʤ ʥʘ 2030 ʨʽʢ; 

2) ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪ: 10 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʦʚʠʭ ʧʨʠʜʙʘʥʠʭ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʩʪʘʥʦʤ ʥʘ 2030 ʨʽʢ. 

ʊʦʤʫ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ 

ʇʈɸʊ çɯʅɻɿʂè ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʪʘ ʩʠʩʪʝʤʥʦʾ ʦʮʽʥʢʠ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʪʘ ʦʮʽʥʢʠ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤ ʮʝʭʦʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʥʘʧʨʷʤʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʱʦ, ʷʢ 

ʦʯʽʢʫʻʪʴʩʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʟʚʝʜʝ ʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʢʠʜʽʚ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʫ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʟʦʢʨʝʤʘ ʟʘ ʨʘʭʫʥʦʢ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʶʯʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

ʃʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʫ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʮʝʭʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʫ ʟʘʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ ʚ 

ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1 [4]. 

 
ʈʠʩ. 1. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʫ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʮʝʭʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʫ ʟʘʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʽʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 
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ɸʥʘʣʽʟ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʤ ʮʝʭʦʤ ʜʦʧʦʤʦʞʝ ʚʠʷʚʠʪʠ 

ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʪʘ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʟʦʢʨʝʤʘ ʘʚʪʦʤʘʪʠʟʫʻ ʟʙʽʨ ʜʘʥʠʭ ʱʦʜʦ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʪʘ ʾʭ ʦʙʨʦʙʢʫ ʽ ʘʥʘʣʽʟ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʥʘʣʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʣʽʢʫ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʧʽʜʣʷʛʘʶʪʴ ʦʙʦʚ'ʷʟʢʦʚʽʡ ʜʝʨʞʘʚʥʽʡ 

ʤʝʪʨʦʣʦʛʽʯʥʽʡ ʘʪʝʩʪʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ [1]. 

ʇʨʠʤʽʪʥʦ, ʱʦ ʧʦʧʨʠ ʚʪʨʘʪʫ ʯʠʥʥʦʩʪʽ ʫ 2017 ʨʦʮʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ 2708:2006 çʄʝʪʨʦʣʦʛʽʷ. ʇʦʚʽʨʢʘ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷè [2], ʥʘʨʘʟʽ ʬʫʥʢʮʽʦʥʫʻ 

ʨʦʟʛʘʣʫʞʝʥʘ ʩʠʩʪʝʤʘ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʂʅɼ 211.2.3.063-98, ʷʢʠʡ ʻ 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

219 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʨʝʛʫʣʷʪʦʨʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʋ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ ʜʘʥʠʡ ʢʝʨʽʚʥʠʡ ʜʦʢʫʤʝʥʪ ʚʩʪʘʥʦʚʣʶʻ 

ʢʦʤʧʣʝʢʩ ʚʠʤʦʛ ʱʦʜʦ ʧʨʦʮʝʜʫʨʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʦʣʶʪʘʥʪʽʚ ʚ 

ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʚʠʢʠʜʘʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ, ʘ ʪʘʢʦʞ ʨʝʛʣʘʤʝʥʪʫʻ 

ʩʧʝʮʠʬʽʢʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʧʫʥʢʪʽʚ ʧʨʦʙʦʚʽʜʙʦʨʫ 

[3]. ɺʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚʠʤʦʛʠ ʂʅɼ 211.2.3.063-98 ʤʘʶʪʴ 

ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʚʩʽ ʩʫʙ'ʻʢʪʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ 

ʦʨʛʘʥʽʟʦʚʘʥʽ ʚʠʢʠʜʠ ʘʙʦ ʧʨʦʚʦʜʷʪʴ ʢʚʘʥʪʠʬʽʢʘʮʽʶ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʨʦʮʝʜʫʨʠ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʷʢʽ, 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʊʋ 2708, ʧʨʦʡʰʣʠ ʩʚʦʻʯʘʩʥʫ ʤʝʪʨʦʣʦʛʽʯʥʫ 

ʧʦʚʽʨʢʫ [3]. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

ɿ ʤʝʪʦʜʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʜʦʢʫʤʝʥʪ ʚʩʪʘʥʦʚʣʶʻ, ʱʦ ʚʽʜʙʽʨ ʧʨʦʙ 

ʧʦʣʶʪʘʥʪʽʚ ʥʘ ʛʘʟʦʭʦʜʘʭ ʪʘ ʜʠʤʦʚʠʭ ʪʨʫʙʘʭ ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʩʠʥʭʨʦʥʥʦ ʟ ʚʠʤʽʨʶʚʘʥʥʷʤ ʢʽʥʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʘʟʦʧʠʣʦʚʦʛʦ ʧʦʪʦʢʫ 

ʘʙʦ ʥʘ ʜʠʩʪʘʥʮʽʾ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʛʘʟʦʭʦʜʫ 

[3]. ʇʨʠ ʮʴʦʤʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʙʠʨʘʪʠ ʧʨʷʤʦʣʽʥʽʡʥʫ ʜʽʣʷʥʢʫ ʛʘʟʦʭʦʜʫ 

ʧʨʦʪʷʞʥʽʩʪʶ ʥʝ ʤʝʥʰʝ 4-5 ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʜʽʘʤʝʪʨʽʚ, ʧʝʨʝʚʘʞʥʦ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʨʽʻʥʪʘʮʽʾ, ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʥʘʣʝʞʥʦʾ ʚʽʜʜʘʣʝʥʦʩʪʽ ʚʽʜ ʟʦʥ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʪʘ ʚʘʨʽʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʩʧʝʮʠʬʽʢʘʮʽʷ ʱʦʜʦ ʚʝʨʪʠʢʘʣʴʥʠʭ ʪʨʫʙ 

ʚʠʩʦʪʦʶ ʧʦʥʘʜ 10 ʤʝʪʨʽʚ, ʜʣʷ ʷʢʠʭ ʜʦʧʫʩʢʘʻʪʴʩʷ ʦʙʣʘʰʪʫʚʘʥʥʷ ʧʫʥʢʪʽʚ 

ʧʨʦʙʦʚʽʜʙʦʨʫ ʥʘ ʚʠʩʦʪʽ, ʝʢʚʽʚʘʣʝʥʪʥʽʡ 4-5 ʜʽʘʤʝʪʨʘʤ ʪʨʫʙʠ [3]. 

ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʜʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʦʪʨʠʤʘʥʥʷ 

ʜʦʟʚʽʣʴʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ. 

ɺʘʨʪʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʤʘʛʘʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʦʜʠʢʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʪʘ ʘʥʘʣʽʟʫ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ ʫ 

ʩʬʝʨʽ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʪʘʢ ʽ ʟʨʦʩʪʘʶʯʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʷʢʦʩʪʽ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʨʦʟʧʦʯʘʚʩʷ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ ʥʘ ʝʬʝʢʪʠʚʥʫ, 

ʩʪʽʡʢʫ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʫ ʝʢʦʥʦʤʽʢʫ. ʂʣʶʯʦʚʠʤʠ ʥʘʧʨʷʤʘʤʠ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʟʝʣʝʥʦʛʦ ʢʫʨʩʫ (ɭɿʂ) ʻ ʯʠʩʪʘ ʝʥʝʨʛʽʷ, ʢʣʽʤʘʪʠʯʥʘ ʜʽʷ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʨʝʥʦʚʘʮʽʷ, ʩʪʽʡʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʩʪʽʡʢʘ ʤʦʙʽʣʴʥʽʩʪʴ, 

ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʙʽʦʨʦʟʤʘʾʪʪʷ, ʩʪʽʡʢʘ ʘʛʨʘʨʥʘ ʧʦʣʽʪʠʢʘ 

(ʉʪʨʘʪʝʛʽʷ çɺʽʜ ʣʘʥʫ ʜʦ ʩʪʦʣʫè). 

ʋ ʥʘʰʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʨʦʙʽʪʥʠʢʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʠʚʯʘʶʪʴ ʧʨʝʜʤʝʪ çʆʩʥʦʚʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽè, ʱʦ ʜʘʻ ʟʤʦʛʫ ʾʤ 

ʩʬʦʨʤʫʚʘʪʠ ʟʥʘʥʥʷ ʧʨʦ ʙʘʟʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʝʥʝʨʛʽʶ, ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʤʠ ʘʢʪʘʤʠ ʫ ʩʬʝʨʽ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʦʟʥʘʡʦʤʠʪʠʩʷ ʟʽ ʩʧʦʩʦʙʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʩʬʦʨʤʫʚʘʪʠ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʧʝʨʝʭʦʜʫ ʥʘ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʝ ʦʙʣʘʜʥʘʥʥʷ ʷʢ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʫ ʧʦʙʫʪʽ. 

ʂʚʘʣʽʬʽʢʦʚʘʥʽ ʨʦʙʽʪʥʠʢʠ ʟ ʧʨʦʬʝʩʽʾ çɽʣʝʢʪʨʦʤʦʥʪʝʨ ʟ ʨʝʤʦʥʪʫ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷè, ʪʘʢʦʞ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚʠʚʯʘʶʪʴ ʩʠʩʪʝʤʫ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʘ ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ 

çʆʩʥʦʚʠ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫè. 

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ ʜʽʶʯʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-

ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʟ ʧʨʦʬʝʩʽʡ: çɽʣʝʢʪʨʦʤʦʥʪʝʨ ʟ ʨʝʤʦʥʪʫ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷè (2019 ʨ.), çʉʪʦʣʷʨ ʙʫʜʽʚʝʣʴʥʠʡè 

(2020 ʨ.), çʄʦʥʪʘʞʥʠʢ ʛʽʧʩʦʢʘʨʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡè (2023 ʨ.), 

çʃʠʮʶʚʘʣʴʥʠʢï ʧʣʠʪʦʯʥʠʢè (2024 ʨ.) ʪʘ çʐʪʫʢʘʪʫʨè (2024 ʨ.), ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʩʚʽʪʥʷ ʧʦʣʽʪʠʢʘ ʜʝʨʞʘʚʠ, ʦʢʨʽʤ ʧʨʦʬʝʩʽʡʥʠʭ 

ʚʠʤʦʛ ʦʩʦʙʣʠʚʫ ʫʚʘʛʠ ʧʦʯʠʥʘʶʯʠ ʟ 2020 ʨʦʢʫ ʧʨʠʜʽʣʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʨʦʙʽʪʥʠʢʽʚ. 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ 

ʚʦʣʦʜʽʶʪʴ ʧʨʦʬʝʩʽʡʥʠʤʠ ʥʘʚʠʯʢʘʤʠ, ʘʣʝ ʡ ʟʜʘʪʥʽ ʧʨʘʮʶʚʘʪʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʪʘ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ɼʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʩʝʨʝʜ 

ʨʦʙʽʪʥʠʯʠʭ ʧʨʦʬʝʩʽʡ, ʤʦʞʥʘ ʪʘʢʦʞ ʚʢʣʶʯʠʪʠ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ 

ʦʩʥʦʚʠ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʟʘʣʫʯʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ 

ʩʬʝʨʽ çʟʝʣʝʥʦʾè ʝʢʦʥʦʤʽʢʠ, ʜʦ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʞʫʚʘʥʴ ʪʘ ʧʨʘʢʪʠʢ, ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʠʩʪʝʤʘʪʠʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ ʟ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʾ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʪʠ ʜʦʩʪʫʧʥʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ ʪʘ 

ʙʽʙʣʽʦʪʝʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʾ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 



International scientific conference 

222 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʜʠʧʣʦʤʫ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʨʦʙʽʪʥʠʢʘ ʟ ʧʨʦʬʝʩʽʾ 
çɽʣʝʢʪʨʦʤʦʥʪʝʨ ʟ ʨʝʤʦʥʪʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʦʫʩʪʘʪʢʫʚʘʥʥʷè, 
ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʧʨʦʜʦʚʞʠʪʠ ʥʘʚʯʘʥʥʷ ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʤ 
ʩʪʫʧʝʥʝʤ çʬʘʭʦʚʠʡ ʤʦʣʦʜʰʠʡ ʙʘʢʘʣʘʚʨè, ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ 
çʄʦʥʪʘʞ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚè, ʧʨʦʬʝʩʽʡʥʘ 
ʢʚʘʣʽʬʽʢʘʮʽʷ çɽʣʝʢʪʨʦʤʝʭʘʥʽʢè. ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ 
ʚʦʥʠ ʚʠʚʯʘʶʪʴ ʜʠʩʮʠʧʣʽʥʠ çɽʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʪʘ ʝʥʝʨʛʦʘʫʜʠʪè ʽ 
çɺʽʜʥʦʚʣʶʚʘʣʴʥʘ ʝʥʝʨʛʝʪʠʢʘè. ʇʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ 
ʜʠʩʮʠʧʣʽʥʠ çɽʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪ ʪʘ ʝʥʝʨʛʦʘʫʜʠʪè ʻ ʩʫʯʘʩʥʽ ʦʩʥʦʚʠ ʪʘ 
ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʝʥʝʨʛʦʘʫʜʠʪʫ 
ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʘʮʽ, ʬʽʥʘʥʩʽʚ ʪʘ 
ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʝʜʤʝʪʦʤ 
ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çɺʽʜʥʦʚʣʶʚʘʣʴʥʘ ʝʥʝʨʛʝʪʠʢʘè ʻ ʦʩʥʦʚʠ 
ʪʝʦʨʽʾ, ʧʨʠʥʮʠʧʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʧʦʙʫʜʦʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ: ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʝʥʝʨʛʽʾ ʚʽʪʨʫ, ʝʥʝʨʛʽʾ 
ʚʦʜʠ, ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʪʘ ʛʝʦʪʝʨʤʘʣʴʥʦʾ ʝʥʝʨʛʽʾ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʣʷ 
ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʟʝʣʝʥʦʛʦ ʢʫʨʩʫ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ: 
ʩʪʚʦʨʠʪʠ ʢʦʥʢʫʨʝʥʪʥʠʡ ʨʠʥʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʨʦʟʚʠʚʘʪʠ ʚʽʜʥʦʚʣʶʚʘʥʫ 
ʝʥʝʨʛʝʪʠʢʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʨʘʚʝʜʣʠʚʽ ʪʘʨʠʬʠ, ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʚʫʛʽʣʴʥʽ 
ʨʝʛʽʦʥʠ ʪʘ ʟʙʝʨʝʛʪʠ ʙʝʟʧʝʯʥʫ ʨʦʙʦʪʫ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʥʝʦʙʭʽʜʥʦ 
ʧʽʜʛʦʪʫʚʘʪʠ ʥʦʚʝ ʧʦʢʦʣʽʥʥʷ ʬʘʭʽʚʮʽʚ, ʛʦʪʦʚʠʭ ʜʦ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ 
ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʘʣʦʾ ʝʢʦʥʦʤʽʢʠ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʬʦʨʤʫʚʘʥʥʷ 
ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʩʝʨʝʜ ʬʘʭʦʚʠʭ ʤʦʣʦʜʰʠʭ ʙʘʢʘʣʘʚʨʽʚ, ʧʦʪʨʽʙʥʦ 
ʚʢʣʶʯʠʪʠ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ɭɿʂ (ʯʠʩʪʘ, ʙʝʟʧʝʯʥʘ 
ʽ ʜʦʩʪʫʧʥʘ ʝʥʝʨʛʽʷ; ʧʝʨʝʭʽʜ ʜʦ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ; ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʝ 
ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷ; ʩʪʘʣʠʡ ʪʘ ñʨʦʟʫʤʥʠʡò ʪʨʘʥʩʧʦʨʪ; 
ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ; çʚʽʜ ʬʝʨʤʠ ʜʦ ʚʠʜʝʣʢʠè: 
ʩʧʨʘʚʝʜʣʠʚʘ, ʟʜʦʨʦʚʘ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ; ʥʫʣʴʦʚʝ 
ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ; ʧʦʩʠʣʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʘʤʙʽʮʽʡ); 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʝ ʧʦʻʜʥʘʥʥʷ ʟʥʘʥʴ ï ʩʬʦʨʤʫʚʘʪʠ 
ʢʦʤʧʣʝʢʩʥʝ ʙʘʯʝʥʥʷ ʧʨʦʙʣʝʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ; ʨʦʟʚʠʚʘʪʠ ʟʜʘʪʥʦʩʪʽ 
ʘʥʘʣʽʟʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ; 
ʩʧʨʠʷʪʠ ʩʧʽʚʧʨʘʮʽ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 
ʩʧʽʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʻʢʪʽʚ; ʟʘʙʝʟʧʝʯʠʪʠ 
ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ɿʝʣʝʥʦʛʦ ʢʫʨʩʫ 
ʪʘ ʩʧʨʠʷʪʠ ʰʠʨʦʢʦʤʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ ʯʝʨʝʟ ʧʫʙʣʽʢʘʮʽʾ 
ʪʘ ʫʯʘʩʪʴ ʫ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʟ ʤʝʪʦʶ ʧʨʠʩʢʦʨʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ; ʨʦʟʚʠʚʘʪʠ ʤʽʞʥʘʨʦʜʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʘ ʩʘʤʝ 
ʫʯʘʩʪʴ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʻʢʪʘʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ 
ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. 
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ɺʧʨʦʚʘʜʞʝʥʥʷ ɭɿʂ ʚ ʋʢʨʘʾʥʽ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʝʢʦʣʦʛʽʯʥʦʾ 
ʙʝʟʧʝʢʠ ʫ ʨʝʛʽʦʥʽ ʪʘ ʩʪʚʦʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʩʧʽʣʴʥʠʭ ʧʨʦʻʢʪʽʚ ʫ ʭʦʜʽ ʧʦʚʦʻʥʥʦʾ ʚʽʜʙʫʜʦʚʠ. ʌʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 
ʩʚʽʜʦʤʦʩʪʽ ʩʝʨʝʜ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʫ ʟʘʢʣʘʜʘʭ ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ 
ʦʩʚʽʪʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʽ ʤʘʻ ʢʽʣʴʢʘ ʚʠʟʥʘʯʘʣʴʥʠʭ 
ʘʩʧʝʢʪʽʚ: 
ï ʩʫʯʘʩʥʠʡ ʩʚʽʪ ʚʩʝ ʙʽʣʴʰʝ ʧʦʪʨʝʙʫʻ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʟʤʦʞʫʪʴ 

ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʧʝʨʝʭʦʜʫ ʜʦ ʩʪʘʣʦʾ ʝʢʦʥʦʤʽʢʠ; 
ï ʝʢʦʣʦʛʽʯʥʦ ʩʚʽʜʦʤʽ ʬʘʭʽʚʮʽ ʙʫʜʫʪʴ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʽʰʝʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
ï ʚʠʭʦʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʦʯʫʪʪʷ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ; 
ï ʬʘʭʽʚʮʽ ʟ ʝʢʦʣʦʛʽʯʥʦʶ ʦʩʚʽʪʦʶ ʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʽ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʨʠʥʢʫ ʧʨʘʮʽ; 
ï ʟʘʣʫʯʝʥʥʷ ʤʦʣʦʜʽ ʜʦ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʩʪʠʤʫʣʶʻ 

ʨʦʟʚʠʪʦʢ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʦʰʫʢ ʥʦʚʠʭ ʨʽʰʝʥʴ; 
ï ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʢʨʦʢʽʚ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʮʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʠʟʥʘʯʝʥʠʭ ʆʆʅ. 
ʆʪʞʝ, ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʩʝʨʝʜ ʟʜʦʙʫʚʘʯʽʚ 

ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʻ ʥʝ ʣʠʰʝ ʥʝʦʙʭʽʜʥʽʩʪʶ, ʘ ʡ ʽʥʚʝʩʪʠʮʽʻʶ ʚ 
ʤʘʡʙʫʪʥʻ ʥʘʰʦʾ ʢʨʘʾʥʠ. 
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ɿʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʙʫʜʽʚʥʠʮʪʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʝʜʝ ʜʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʽʰʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʙʝʪʦʥʫ ʻ ʜʫʞʝ 

ʢʦʨʦʪʢʠʤ ʪʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ ʙʽʣʷ ʜʚʦʭ ʛʦʜʠʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʡʦʛʦ 
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ʚʠʨʦʙʥʠʮʪʚʦ ʟʥʘʭʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʤʝʞʘʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ; 

ʚʽʜʧʦʚʽʜʥʦ ʚʠʢʠʜʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ʚʽʜ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʯʠʥʷʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʝʡ, ʷʢʽʩʪʴ ʾʭ ʞʠʪʪʷ ʪʘ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʽʣʷʥʢʠ ʥʘʚʢʦʣʦ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ, ʞʠʪʣʦʚʽ ʨʘʡʦʥʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʥʘ ʟʦʚʥʽʰʥʽʡ ʤʝʞʽ ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʥʘʡʙʽʣʴʰ 

ʫʨʘʟʣʠʚʠʤʠ ʱʦʜʦ ʚʧʣʠʚʫ ʥʘ ʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʚʠʢʠʜʘʶʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʤ. ʂʠʻʚʽ ʽ 

ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʎʝʥʪʨʘʣʴʥʦʾ ʛʝʦʬʽʟʠʯʥʦʾ 

ʦʙʩʝʨʚʘʪʦʨʽʾ ʽʤʝʥʽ ɹʦʨʠʩʘ ʉʨʝʟʥʝʚʩʴʢʦʛʦ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʤ (7,0-14,0) ʧʦ ʚʩʽʤ ʧʫʥʢʪʘʤ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʪʦʤʫ ʧʠʪʘʥʥʷ 

ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʜʦ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ 

ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ, ʷʢʘ ʜʫʞʝ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʨʝʛʽʦʥʽ. 

ɼʞʝʨʝʣʘʤʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʟʘʚʦʜʘʭ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʫ ʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʚʘʥʪʘʞʝʥʥʷʤ, 

ʩʢʣʘʜʫʚʘʥʥʷʤ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʩʠʨʦʚʠʥʠ ʪʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ  

ʙʝʪʦʥʫ. ʋʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠ ʛʘʟʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʟʘʚʦʜʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʫ ʻ ʟʘʩʪʘʨʽʣʠʤʠ ʟ ʬʘʢʪʠʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʦʯʠʱʝʥʥʷ 

ʛʘʟʫ ʚʽʜ ʧʠʣʫ ʥʘ ʨʽʚʥʽ ʚʽʜ 60 ʜʦ 80%. ɺʧʣʠʚ ʚʠʢʠʜʽʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʧʦʚôʷʟʘʥʠʡ ʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʧʠʣʦʤ ʪʘ ʨʠʟʠʢʘʤʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʧʦʙʣʠʟʫ ʜʦ ʤʝʞ 

ʩʘʥʽʪʘʨʥʦ-ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʘʢ ʷʢ ʮʝʤʝʥʪʥʠʡ ʧʠʣ ʪʘ ʡʦʛʦ 

ʩʢʣʘʜʦʚʽ ʩʧʦʣʫʢʠ (ʦʢʩʠʜʠ ʤʝʪʘʣʽʚ, SO3, Al2O3, MgO, Fe2O3, Na2O, K2O) 

ʚʠʢʣʠʢʘʻ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʝʨʭʥʽʭ ʚʽʜʜʽʣʝʥʴ ʣʝʛʝʥʽʚ, ʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʰʢʽʨʫ ʪʘ ʦʯʽ. ʇʦʩʪʫʧʦʚʦ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʧʨʠ ʪʨʠʚʘʣʽʡ 

ʚʟʘʻʤʦʜʽʾ ʟ ʧʠʣʦʤ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʭʨʦʥʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

ʟʘʧʘʣʝʥʥʷ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʰʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʘʢʠʭ ʭʚʦʨʦʙ ʷʢ 

ʙʨʦʥʭʽʪʠ ʪʘ ʪʨʘʭʝʾʪʠ, ʽʥʢʦʣʠ ʮʝʤʝʥʪʥʠʡ ʧʠʣ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄʦʞʣʠʚʽ ʰʣʷʭʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ 

ʧʦʚʽʪʨʷ ï ʮʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʽʰʝʥʴ ʧʦʚʦʜʞʝʥʥʷ ʟ ʩʠʨʦʚʠʥʦʶ:  

 ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʧʠʣʦʚʣʦʚʣʝʥʥʷ ʪʘ ʛʘʟʦʦʯʠʱʝʥʥʷ; 

 ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʨʠʪʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʠʢʣʽʚ; 

 ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʨʠʪʠʭ ʩʢʣʘʜʽʚ;  
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 ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʧʠʣʦʚʣʦʚʣʝʥʥʷ ʪʘ ʧʠʣʦʧʨʠʛʥʽʯʝʥʥʷ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʩʠʨʦʚʠʥʠ. 

ɿʘʟʚʠʯʘʡ ʩʪʘʮʽʦʥʘʨʥʽ ʟʘʚʦʜʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʫ ʦʙʣʘʜʥʘʥʽ ʜʦʚʦʣʽ 

ʧʨʦʩʪʦʶ ʩʠʩʪʝʤʦʶ ʘʩʧʽʨʘʮʽʾ ʪʘ ʧʠʣʦʦʯʠʱʝʥʥʷ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʠʪʷʞʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʪʘ ʧʠʣʦʦʯʠʩʥʦʛʦ ʚʫʟʣʘ, ʚ ʷʢʦʩʪʽ ʷʢʦʛʦ ʤʦʞʫʪʴ 

ʚʠʩʪʫʧʘʪʠ ʮʠʢʣʦʥ ʯʠ ʢʘʨʪʨʠʜʞʥʠʡ ʬʽʣʴʪʨ. ʎʝ ʜʦʚʦʣʽ ʝʢʦʥʦʤʽʯʥʝ 

ʨʽʰʝʥʥʷ, ʘʣʝ ʚʦʥʦ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ. 

ʄʦʙʽʣʴʥʽ ʞ ʫʩʪʘʥʦʚʢʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʫ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʩʝ 

ʙʽʣʴʰʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ, ʤʘʡʞʝ ʥʝ ʦʩʥʘʱʫʶʪʴʩʷ ʧʠʣʦʦʯʠʩʥʠʤ 

ʦʙʣʘʜʥʘʥʥʷʤ. ʆʪʞʝ, ʧʨʦʙʣʝʤʘ ʟʘʧʠʣʝʥʦʩʪʽ ʷʢ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʪʘʢ ʡ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʦʪʦʯʫʶʯʠʭ ʪʝʨʠʪʦʨʽʡ ʧʠʣʦʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʭʨʦʥʽʯʥʦʶ ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʪʘ ʨʦʙʦʪʫ ʥʘʯʝʙʪʦ ʜʽʶʯʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʩʪʘʨʽʣʦ ʤʦʨʘʣʴʥʦ, ʘ ʧʦʜʝʢʫʜʠ 

ʜʦʩʷʛʣʦ ʪʘʢʦʛʦ ʩʪʫʧʝʥʶ ʟʥʦʩʫ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʧʘʩʧʦʨʪʥʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʫʣʦʚʣʶʚʘʥʥʷ ʧʠʣʫ. ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʠʣʦʛʘʟʦʦʯʠʩʪʢʠ ʥʘ ʙʝʪʦʥʥʠʭ ʟʘʚʦʜʘʭ ʧʦʢʘʟʫʻ, ʱʦ ʦʜʥʦʩʪʘʜʽʡʥʘ ʩʭʝʤʘ 

ʚʣʦʚʣʶʚʘʥʥʷ ʥʝʝʬʝʢʪʠʚʥʘ ʪʘ ʧʦʪʨʝʙʫʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.  

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʩʪʢʠ ʛʘʟʫ ʚʽʜ ʧʠʣʫ ʥʘ ʟʘʚʦʜʘʭ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʫ ʽʜʝʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʜʚʦʩʪʫʧʝʥʝʚʘ 

ʧʠʣʦʚʣʦʚʣʶʶʯʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʢʣʦʥʫ ʥʘ 

ʧʝʨʰʦʤʫ ʩʪʫʧʝʥʶ ʦʯʠʩʪʢʠ ʪʘ ʨʫʢʘʚʥʦʛʦ ʬʽʣʴʪʨʫ, ʦʩʥʘʱʝʥʦʛʦ 

ʤʝʭʘʥʽʟʤʦʤ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʪʨʫʰʫʚʘʥʥʷ, ʥʘ ʜʨʫʛʦʤʫ. ɼʚʦʩʪʫʧʝʥʝʚʘ 

ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʛʘʟʫ ʟʘʙʝʟʧʝʯʠʪʴ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʯʠʩʪʢʠ ʜʦ 99,9% ʟʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʫ ʪʘ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʧʦʻʜʥʘʥʥʶ ʨʽʟʥʠʭ ʜʽʶʯʠʭ ʩʠʣ ʥʘ ʯʘʩʪʢʠ ʧʠʣʠʥʦʢ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ 

ʦʯʠʱʝʥʥʷ. ɺ ʷʢʦʩʪʽ ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʨʫʢʘʚʥʠʭ ʬʽʣʴʪʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʢʘʥʠʥʠ (ʙʘʚʦʚʥʷʥʽ, ʰʝʨʩʪʷʥʽ, ʥʽʪʨʦʥʦʚʽ, 

ʣʘʚʩʘʥʦʚʽ ʪʦʱʦ) ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʪʝʧʣʦʚʦʾ ʽ ʭʽʤʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʩʪʫʧʝʥʝʚʦʾ ʦʯʠʩʪʢʠ ʛʘʟʫ ʧʽʜ ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ 

ʟ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʫ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚʧʣʠʚ ʥʘ 

ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʚʦʜʽʚ ʪʘ ʤʝʰʢʘʥʮʽʚ ʧʨʠʣʝʛʣʠʭ ʜʦ ʩʘʥʽʪʘʨʥʦ-

ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʧʽʜʧʨʠʻʤʩʪʚ ʞʠʪʣʦʚʠʭ ʤʘʩʠʚʽʚ. 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɯʥʪʝʥʩʠʚʥʘ ʨʦʟʨʦʙʢʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʘʭ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʚʽʜʭʦʜʽʚ ʫ 

ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ. ʎʽ ʦʙ'ʻʢʪʠ ʩʪʘʶʪʴ ʜʞʝʨʝʣʦʤ ʧʠʣʦʫʪʚʦʨʝʥʥʷ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʽ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ, ʦʩʦʙʣʠʚʦ ʫ ʧʨʦʤʠʩʣʦʚʠʭ 

ʨʘʡʦʥʘʭ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʂʨʠʚʦʨʽʞʞʽ. ɿʘʙʨʫʜʥʝʥʥʷ ʧʠʣʦʤ ʩʧʨʠʯʠʥʷʻ 

ʧʨʦʙʣʝʤʠ ʜʠʭʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ ʪʘ ʽʥʰʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʜʽʡʥʽ ʤʝʪʦʜʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʠʣʦʚʠʭ 

ʧʦʚʝʨʭʦʥʴ ʭʚʦʩʪʦʩʭʦʚʠʱ. 

ʍʚʦʩʪʦʩʭʦʚʠʱʘ ʻ ʪʝʭʥʦʛʝʥʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ʟʙʘʛʘʯʝʥʥʷ ʨʫʜ. ʋ ʂʨʠʚʦʤʫ ʈʦʟʽ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʽ 

ʪʝʨʠʪʦʨʽʾ, ʟʦʢʨʝʤʘ, ʮʝ ʭʚʦʩʪʦʩʭʦʚʠʱʘ ʚʝʣʠʢʠʭ ʢʦʤʙʽʥʘʪʽʚ, ʪʘʢʠʭ ʷʢ 

ɯʥʛʫʣʝʮʴʢʠʡ ʪʘ ʇʽʚʥʽʯʥʠʡ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʽ ʢʦʤʙʽʥʘʪʠ (ɻɿʂ). ɼʘʥʽ 

ʪʝʭʥʦʛʝʥʥʽ ʦʙôʻʢʪʠ ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʜʘʪʥʽ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʽʚ, ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʪʦʙʪʦ ʩʪʘʥʦʚʣʷʪʴ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʜʦʚʢʽʣʣʷ. 

ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʠʣʦʫʪʚʦʨʝʥʥʷ, ʻ: 

ï ʚʽʪʨʦʚʠʡ ʨʝʞʠʤ: ʥʘʧʨʷʤʦʢ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʠʣʦʫʪʚʦʨʝʥʥʷ. ʏʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ 0,05ï0,25 ʤʤ ʩʪʘʶʪʴ 

ʜʞʝʨʝʣʦʤ ʧʠʣʫ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʧʦʥʘʜ 3 ʤ/ʩ [1]; 

ï ʚʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʽ ʧʦʚʽʪʨʷ: ʥʠʟʴʢʘ ʚʦʣʦʛʽʩʪʴ ʩʧʨʠʷʻ ʧʽʜʡʦʤʫ 

ʯʘʩʪʠʥʦʢ ʧʠʣʫ, ʪʦʤʫ ʟʚʦʣʦʞʝʥʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʭʚʦʩʪʦʩʭʦʚʠʱ [5]. 

ʄʝʪʦʜʠ ʟʘʢʨʽʧʣʝʥʥʷ ʧʠʣʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʽʣʴʢʘ 

ʦʩʥʦʚʥʠʭ ʛʨʫʧ: 
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ï ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ: ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʦʨʦʟʯʠʥʥʽ ʧʦʣʽʤʝʨʠ ʘʙʦ 

ʙʽʪʫʤʥʽ ʝʤʫʣʴʩʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʥʘ ʧʦʚʝʨʭʥʽ [3]. ɹʽʪʫʤʥʽ 

ʝʤʫʣʴʩʽʾ ʝʬʝʢʪʠʚʥʽ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ ʧʦʚʪʦʨʥʦʛʦ ʥʘʥʝʩʝʥʥʷ; 

ï ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ: ʟʘʩʘʜʞʝʥʥʷ ʭʚʦʩʪʦʩʭʦʚʠʱ ʨʦʩʣʠʥʘʤʠ 

(ʥʘʧʨʠʢʣʘʜ, ʦʟʠʤʠʤ ʞʠʪʦʤ ʘʙʦ ʪʨʠʪʠʢʘʣʝ), ʱʦ ʩʪʘʙʽʣʽʟʫʻ ʧʦʚʝʨʭʥʶ, 

ʟʤʝʥʰʫʻ ʝʨʦʟʽʶ ʽ ʧʦʢʨʘʱʫʻ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ. ʈʦʩʣʠʥʥʽʩʪʴ ʩʧʨʠʷʻ 

ʧʽʜʪʨʠʤʮʽ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʽ ʟʘʭʠʱʘʻ ʚʽʜ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ [2, 4]; 

ï ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʤʝʪʦʜʠ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʦʪʝʢʩʪʠʣʶ, ʷʢʠʡ 

ʟʘʧʦʙʽʛʘʻ ʚʽʪʨʦʚʽʡ ʝʨʦʟʽʾ, ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʚʦʣʦʛʠ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ˇʨʫʥʪʫ. 

ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʟʘʢʨʽʧʣʝʥʥʷ ʧʠʣʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. ʍʽʤʽʯʥʽ ʤʝʪʦʜʠ 

ʻ ʝʬʝʢʪʠʚʥʠʤʠ, ʘʣʝ ʤʦʞʫʪʴ ʧʦʪʨʝʙʫʚʘʪʠ ʧʦʚʪʦʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʝʨʝʟ 

ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ɹʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʚʧʣʠʚ, 

ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʥʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʛʝʦʪʝʢʩʪʠʣʴ, ʻ ʥʘʜʽʡʥʠʤ ʙʘʨ'ʻʨʦʤ, ʷʢʠʡ 

ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʝʨʦʟʽʾ ʪʘ ʧʠʣʦʚʠʜʽʣʝʥʥʷ ʚ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ʇʨʦʙʣʝʤʘ ʧʠʣʦʫʪʚʦʨʝʥʥʷ ʥʘ ʭʚʦʩʪʦʩʭʦʚʠʱʘʭ ʻ ʩʝʨʡʦʟʥʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʟʘʛʨʦʟʦʶ ʫ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʨʝʛʽʦʥʘʭ. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʤʝʪʦʜʽʚ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʟʥʠʟʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʠʣʦʤ 

ʽ ʩʧʨʠʷʪʠ ʝʢʦʣʦʛʽʯʥʦʤʫ ʦʟʜʦʨʦʚʣʝʥʥʶ ʪʝʨʠʪʦʨʽʡ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʨʽʰʝʥʴ ʫ ʮʽʡ ʩʬʝʨʽ. 
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ʋ ʟʚôʷʟʢʫ ʟ ʛʣʦʙʘʣʴʥʠʤ ʧʦʪʝʧʣʽʥʥʷʤ ʩʚʽʪ ʧʦʩʪʘʚ ʧʝʨʝʜ ʚʠʢʣʠʢʘʤʠ, ʷʢʽ 

ʟʘʛʨʦʞʫʶʪʴ ʽʩʥʫʚʘʥʥʶ ʣʶʜʩʪʚʘ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʧʨʦʚʽʜʥʽ ʢʨʘʾʥʠ ʩʚʽʪʫ 

ʪʘʢʦʞ ʚʟʷʣʠ ʥʘ ʩʝʙʝ ʽʥʽʮʽʘʪʠʚʫ ʟ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, 

ʷʢʽ ʟʜʘʪʥʽ ʷʢʱʦ ʥʝ ʚʽʜʚʝʨʥʫʪʠ, ʪʦ ʟʥʘʯʥʦ ʧʨʠʟʫʧʠʥʠʪʠ ʥʘʩʫʚʘʥʥʷ 

ʧʣʘʥʝʪʘʨʥʦʾ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. ʉʘʤʽʡ ʗʧʦʥʽʾ 

ʟʙʝʨʝʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʤʧʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʚʫʛʣʝʮʶ ʚ ʘʪʤʦʩʬʝʨʽ ʟʘʛʨʦʞʫʻ 

ʟʘʪʦʧʣʝʥʥʷʤ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʧʦʩʠʣʝʥʥʶ ʚʧʣʠʚʫ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ, ʚʪʨʘʪʦʶ ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʮʷ 

ʢʨʘʾʥʘ ʚʭʦʜʠʪʴ ʜʦ ʧôʷʪʽʨʢʠ ʥʘʡʙʽʣʴʰʠʭ ʚʠʨʦʙʥʠʢʽʚ ʉʆ2 ʫ ʩʚʽʪʽ. ɼʦʩʚʽʜ 

ʗʧʦʥʽʾ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʦʚʘʮʽʷʭ ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʠʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʧʽʩʣʷʚʦʻʥʥʦʾ ʚʽʜʙʫʜʦʚʠ, ʘʜʞʝ ʥʘʰʘ 

ʤʝʪʘ ï ʚʫʛʣʝʮʝʚʘ ʥʝʡʪʨʘʣʴʥʽʩʪʴ ʜʦ 2060 ʨʦʢʫ [1]. 

ɺʦʜʝʥʴ ʷʢ ʧʘʣʠʚʦ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ɿʘʩʪʦʩʦʚʫʚʘʥʥʷ 

ʚʦʜʥʶ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ ʚʦʜʠ ʽ ʟʘʧʦʙʽʛʘʻ ʟʤʽʥʽ 

ʢʣʽʤʘʪʫ. ʇʦ-ʜʨʫʛʝ, ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ɺʦʜʝʥʴ ʛʝʥʝʨʫʻʪʴʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʤʽʘʯʥʠʭ ʜʦʙʨʠʚ ʪʘ ʫ ʥʘʬʪʦʧʝʨʝʨʦʙʮʽ, ʤʦʞʝ ʟʘʤʽʥʷʪʠ 

ʚʫʛʽʣʣʷ ʯʠ ʛʘʟ, ʩʣʫʛʫʚʘʪʠ ʝʥʝʨʛʦʥʦʩʽʻʤ ʜʣʷ ʪʘʢʠʭ ʝʥʝʨʛʦʻʤʥʠʭ ʛʘʣʫʟʝʡ ʷʢ 
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ʤʝʪʘʣʫʨʛʽʷ. ʇʦ-ʪʨʝʪʻ, ʚʽʥ ʜʘʻ ʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ. ʂʂɼ 

ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ï 35%, ʘ ʚʦʜʥʝʚʦʛʦ ï 45%. ɸʚʪʦ ʥʘ ʚʦʜʥʽ 

ʧʨʦʾʜʝ ʫ 2.5 ʨʘʟʠ ʙʽʣʴʰʫ ʜʠʩʪʘʥʮʽʶ, ʥʽʞ ʘʚʪʽʚʢʘ ʥʘ ʙʝʥʟʠʥʽ. ɺʦʜʝʥʴ 

ʜʦʟʚʦʣʠʪʴ ʗʧʦʥʽʾ ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʧʦʩʪʘʯʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʉʫʯʘʩʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʨʘʾʥʠ ʚʽʜ ʽʤʧʦʨʪʫ ʚʫʛʣʝʚʦʜʥʽʚ ʽʟ ɹʣʠʟʴʢʦʛʦ ʉʭʦʜʫ ʻ 

ʥʝʙʘʞʘʥʦʶ. ɺʠʨʦʙʥʠʮʪʚʦ ʚʣʘʩʥʦʛʦ ʚʦʜʥʶ ʚʠʨʽʰʫʚʘʪʠʤʝ ʮʶ ʧʨʦʙʣʝʤʫ, 

ʘʣʝ ʚʩʝ ʞ ʗʧʦʥʽʷ ʙʫʜʝ ʚʠʤʫʰʝʥʘ ʽʤʧʦʨʪʫʚʘʪʠ ʯʘʩʪʠʥʫ H2 ʯʝʨʝʟ 

ʩʧʝʮʠʬʽʯʥʠʡ ʛʦʨʠʩʪʠʡ ʨʝʣʴʻʬ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʦʣʷ ʟ 

ʩʦʥʷʯʥʠʤʠ ʧʘʥʝʣʷʤʠ, ʘ ʙʫʜʫʚʘʪʠ ʚʽʪʨʷʢʠ ʟʘʚʘʞʘʶʪʴ ʪʘʡʬʫʥʠ ʽ ʛʣʠʙʦʢʝ 

ʜʥʦ ʙʽʣʷ ʫʟʙʝʨʝʞʞʷ [2]. 

ɺʪʽʤ, ʻ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ, ʢʦʪʨʽ ʙʣʦʢʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʶ. 

ʆʩʥʦʚʥʠʡ ï ʮʝ ʩʫʯʘʩʥʠʡ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ H2. ʅʘʨʘʟʽ 70% ʫʩʴʦʛʦ 

ʚʠʨʦʙʣʝʥʦʛʦ ʚʦʜʥʶ ʫ ʩʚʽʪʽ ʻ çʩʽʨʠʤè ï ʛʝʥʝʨʦʚʘʥʠʤ ʽʟ ʛʘʟʫ ʯʠ ʥʘʬʪʠ 

ʩʧʦʩʦʙʦʤ ʤʝʪʘʥʦʚʦʾ ʨʝʬʦʨʤʘʮʽʾ, ʧʨʠ ʷʢʦʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʉʆ2. ɯʥʰʽ 27% ʻ 

çʢʦʨʠʯʥʝʚʠʤè ʚʦʜʥʝʤ ï ʦʪʨʠʤʘʥʠʤ ʽʟ ʚʫʛʽʣʣʷ. ʈʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʻ ʩʪʘʪʠ çʙʣʘʢʠʪʥʠʡè ʪʘ çʟʝʣʝʥʠʡè ʚʦʜʝʥʴ. ʇʝʨʰʠʡ 

ʪʘʢʦʞ ʜʦʙʫʚʘʻʪʴʩʷ ʽʟ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ 

ʚʣʦʚʣʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʘ ʧʦʪʽʤ ʫʪʠʣʽʟʫʻʪʴʩʷ. ɼʨʫʛʠʡ 

ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʝʣʝʢʪʨʦʣʽʟʫ (ʨʦʟʱʝʧʣʝʥʥʷʤ ʚʦʜʠ ʥʘ ʚʦʜʝʥʴ ʪʘ ʢʠʩʝʥʴ) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ, ʦʜʝʨʞʘʥʦʤʫ ʽʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ï ʩʦʥʷʯʥʦʾ ʯʠ ʚʽʪʨʦʚʦʾ. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʝʥʝʨʛʝʪʠʢʠ ʗʧʦʥʽʾ ʟʯʠʥʠʣʘ ʘʚʘʨʽʷ ʥʘ ɸɽʉ 

ʫ ʌʫʢʫʩʽʤʽ ʫ 2011 ʨ. ɺʦʥʘ ʟʤʽʥʠʣʘ ʧʨʽʦʨʽʪʝʪʠ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʪʘ 

ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʘ ʜʦʣʶ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʫ ʟʘʛʘʣʴʥʦʤʫ ʙʘʣʘʥʩʽ ʯʝʨʝʟ 

ʟʫʧʠʥʝʥʥʷ ʘʪʦʤʥʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ. ʅʘʡʙʽʣʴʰʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 

ʚʦʜʥʝʚʠʡ ʮʝʥʪʨ ʙʫʣʦ ʚʽʜʢʨʠʪʦ ʩʘʤʝ ʥʝʧʦʜʘʣʽʢ ʌʫʢʫʩʽʤʠ. 

ʇʦʪʦʯʥʘ ʝʥʝʨʛʝʪʠʯʥʘ ʧʦʣʽʪʠʢʘ ʢʨʘʾʥʠ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʫ ʨʝʛʫʣʷʨʥʦ 

ʧʫʙʣʽʢʦʚʘʥʠʭ çʉʪʨʘʪʝʛʽʯʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʘʭè (ʘʥʛʣ. Strategic 

Energy Plan, ʩʢʦʨ. SEP) ï ʧʨʦʛʨʘʤʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʷʢʽ ʻ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ʇʨʠ ʮʴʦʤʫ 

SEP ʥʝ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʥʦʨʤʘʪʠʚʥʠʤ ʘʢʪʦʤ, ʭʦʯʘ ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʫʨʷʜʦʚʦʤʫ ʨʽʚʥʽ ʪʘ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʢʘʙʽʥʝʪʦʤ ʤʽʥʽʩʪʨʽʚ ʟʛʽʜʥʦ ʟ 

ʨʝʛʣʘʤʝʥʪʘ. ʋ ʩʚʦʶ ʯʝʨʛʫ SEP ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʠʡʥʷʪʦʛʦ ʚ 

2002 ʨ. ɹʘʟʦʚʦʛʦ ʟʘʢʦʥʫ ʧʨʦ ʝʥʝʨʛʝʪʠʯʥʫ ʧʦʣʽʪʠʢʫ (ʘʥʛʣ. Basic Act on 

Energy Policy). ɺ ʜʘʥʠʡ ʯʘʩ ʜʽʻ ʰʦʩʪʠʡ SEP ï 2021, ʧʨʠʡʥʷʪʠʡ ʫ ʞʦʚʪʥʽ 

2021 ʨ. ʇʦʧʝʨʝʜʥʽ SEP ʧʨʠʡʤʘʣʠʩʷ ʫ 2018, 2014, 2010, 2007 ʪʘ 2003 ʨʨ. 

ʚʽʜʧʦʚʽʜʥʦ. ɺʽʜʧʦʚʽʜʜʶ ʥʘ ʌʫʢʫʩʽʤʩʴʢʫ ʢʘʪʘʩʪʨʦʬʫ 2011 ʨ. ʩʪʘʚ 

ʫʭʚʘʣʝʥʠʡ ʫ ʢʚʽʪʥʽ 2014 ʨ. ʯʝʪʚʝʨʪʠʡ SEP, ʚ ʷʢʦʤʫ ʙʫʣʘ ʩʬʦʨʤʫʣʴʦʚʘʥʘ 

ʧʦʣʽʪʠʢʘ ʩʢʦʨʦʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʠʢʦʧʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 
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(ɺɯɽ), ʘʜʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʪʦʤʥʠʭ ʙʣʦʢʽʚ ʫ ʢʨʘʾʥʽ ʧʨʠʧʠʥʷʣʦʩʷ. ʇʣʘʥ 

ʟʘʢʨʽʧʠʚ ʧʨʠʥʮʠʧ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʥʮʠʧ ʜʦ 

ʟʘʪʚʝʨʜʞʝʥʠʭ ʨʘʥʽʰʝ ï ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ, ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʠʡʥʷʪʥʦʩʪʽ. ʅʘ ʪʦʡ ʤʦʤʝʥʪ ʧʨʠʥʮʠʧ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʥʘʜʽʡʥʦʩʪʽ ʧʨʠʧʫʩʢʘʚ ʟʥʠʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʦ 

ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʽʚʥʷ. ʇʨʠ ʮʴʦʤʫ ʙʫʣʦ ʥʘʛʦʣʦʰʝʥʦ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ (ʦʩʦʙʣʠʚʦ ʥʘ ʪʝʭʥʽʯʥʝ ʧʝʨʝʦʟʙʨʦʻʥʥʷ 

ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ) ʪʘ ʥʘ ʨʦʟʚʠʪʦʢ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʋ 

ʮʴʦʤʫ ʞ ʜʦʢʫʤʝʥʪʽ ʙʫʣʠ ʚʧʝʨʰʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʣʘʥʠ ʗʧʦʥʽʾ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘʥʦʛʦ çʚʦʜʥʝʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè. ʇ'ʷʪʠʡ SEP ʟʘʢʨʽʧʣʶʚʘʚ 

ʟʘʭʦʜʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʦ 2030 ʨ. ʥʦʚʦʾ ʩʪʨʫʢʪʫʨʠ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʝʥʝʨʛʦʙʘʣʘʥʩʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʘʤʙʽʪʥʦʾ ʤʝʪʠ 

ʟʥʠʟʠʪʠ ʚʠʢʠʜ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʥʘ 80% ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʦʙʦʚ'ʷʟʘʥʴ ʗʧʦʥʽʾ 

ʚ ʨʘʤʢʘʭ ʇʘʨʠʟʴʢʦʾ ʫʛʦʜʠ ʱʦʜʦ ʢʣʽʤʘʪʫ 2015 ʨ. ɯʥʽʮʽʘʪʠʚʘ çʟʝʣʝʥʦʾè 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ (GX) ʥʘʮʽʣʝʥʘ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʝʥʝʨʛʽʾ. ʋ ʞʦʚʪʥʽ 2020 ʨ. 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʥʦʤʽʢʠ, ʪʦʨʛʽʚʣʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʗʧʦʥʽʾ (ʄɽʊʇ) 

ʚʠʩʪʫʧʠʣʦ ʟʘ ʚʫʛʣʝʮʝʚʫ ʥʝʡʪʨʘʣʴʥʽʩʪʴ, ʤʝʪʦʶ ʷʢʦʾ ʻ ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʠʜʽʚ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʜʦ ʥʫʣʷ ʜʦ 2050 ʨʦʢʫ. ʋ ʛʨʫʜʥʽ ʪʦʛʦ ʞ ʨʦʢʫ ʙʫʣʦ 

ʚʠʧʫʱʝʥʦ çʉʪʨʘʪʝʛʽʶ çʟʝʣʝʥʦʛʦè ʟʨʦʩʪʘʥʥʷ ʜʦ 2050 ʨ.è ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʫʛʣʝʮʝʚʦʾ ʥʝʡʪʨʘʣʴʥʦʩʪʽ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʫ ʰʦʩʪʦʤʫ SEP 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ (ʙʽʦʜʠʟʝʣʶ ʪʘ 

ʙʽʦʝʪʘʥʦʣʫ) ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʝʢʪʦʨʽ. ʇʣʘʥʫʻʪʴʩʷ ʟʘʙʦʨʦʥʠʪʠ ʜʦ 2035 ʨ. 

ʧʨʦʜʘʞ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʥʝ ʦʩʥʘʱʝʥʠʭ ʛʽʙʨʠʜʥʠʤʠ ʜʚʠʛʫʥʘʤʠ [8]. 

ʅʘʨʝʰʪʽ, ʰʦʩʪʠʡ SEP ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʘʬʪʠ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʦʬʽʮʽʡʥʝ ʚʢʣʶʯʝʥʥʷ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʙʘʣʘʥʩʫ ʚʦʜʥʶ ʪʘ ʘʤʽʘʢʫ ʷʢ ʝʥʝʨʛʦʥʦʩʽʾʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʋʨʷʜʦʤ 

ʢʨʘʾʥʠ ʧʣʘʥʫʻʪʴʩʷ ʜʦ 2030 ʨ. ʩʪʚʦʨʠʪʠ ʤʽʞʥʘʨʦʜʥʫ ʩʠʩʪʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʘ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʥʶ ʟʘ ʫʯʘʩʪʶ ʷʧʦʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ. ʇʨʠ ʮʴʦʤʫ 

ʘʚʪʦʧʘʨʢ ʗʧʦʥʽʾ ʤʘʻ ʥʘʣʽʯʫʚʘʪʠ 800 ʪʠʩ. ʧʨʘʮʶʶʯʠʭ ʥʘ ʚʦʜʥʝʚʦʤʫ 

ʧʘʣʠʚʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʚʦʜʝʥʴ ʷʢ ʝʥʝʨʛʦʥʦʩʽʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʫ 5 

ʤʣʥ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ. çʐʦʩʪʠʡ ʙʘʟʦʚʠʡ ʧʣʘʥ ʟ ʥʘʫʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡè 

(2021ï2026 ʨʨ.) ʤʽʩʪʠʪʴ ʢʣʶʯʦʚʽ ʢʦʥʪʫʨʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ ʗʧʦʥʽʾ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ. ʋ ʥʴʦʤʫ 

ʡʜʝʪʴʩʷ ʧʨʦ ʧʨʘʛʥʝʥʥʷ ʗʧʦʥʽʾ ʩʪʘʪʠ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʽʥʥʦʚʘʮʽʡ ʢʨʘʾʥʦʶ ʫ ʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴʩʷ ʦʧʠʩ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ 

çʉʫʩʧʽʣʴʩʪʚʦ 5.0è. ʅʘʨʘʟʽ ʗʧʦʥʽʷ, ʷʢʘ ʧʝʨʰʦʶ ʚ ʩʚʽʪʽ ʦʧʫʙʣʽʢʫʚʘʣʘ ʩʚʦʶ 

ɹʘʟʦʚʫ ʚʦʜʥʝʚʫ ʩʪʨʘʪʝʛʽʶ ʚ 2017 ʨ., ʫ ʯʝʨʚʥʽ 2023 ʨ. ʦʛʦʣʦʩʠʣʘ ʧʨʦ 

ʧʝʨʝʛʣʷʥʫʪʫ ʤʝʪʫ ʟʙʽʣʴʰʠʪʠ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʥʶ ʜʦ 12 ʤʣʥ. ʪʦʥʥ ʥʘ ʨʽʢ ʜʦ 

2040 ʨʦʢʫ, ʟʘ ʜʘʥʠʤʠ Reuters [3]. ʇʦʯʘʪʢʦʚʠʡ ʧʣʘʥ ʧʝʨʝʜʙʘʯʘʚ, ʱʦ ʜʦ 
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2030 ʨ. ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʥʶ ʚ ʗʧʦʥʽʾ ʜʦʩʷʛʥʝ 3 ʤʣʥ. ʪʦʥʥ ʥʘ ʨʽʢ ʟ 2 ʤʣʥ. 

ʪʦʥʥ ʟʘʨʘʟ. ɼʦ 2050 ʨʦʢʫ ʗʧʦʥʽʷ ʧʨʘʛʥʝ ʜʦʩʷʛʪʠ ʙʣʠʟʴʢʦ 20 ʤʣʥ. ʪʦʥʥ, 

ʢʦʣʠ ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʚʦʜʥʶ ʙʫʜʝ ʛʝʥʝʨʫʚʘʪʠ 2,5 ʪʨʣʥ 

ʜʦʣʘʨʽʚ ʨʽʯʥʦʛʦ ʜʦʭʦʜʫ. ʇʣʘʥʫʻʪʴʩʷ ʽʥʚʝʩʪʫʚʘʪʠ 15 ʪʨʣʥ ʻʥ (107,5 ʤʣʨʜ 

ʜʦʣ) ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 15 ʨʦʢʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʾʥʠ ʚʦʜʥʝʤ. ɿ 

ʧʣʘʥʫ ʫ 15 ʪʨʣʥ ʻʥ ʫʨʷʜ ʧʣʘʥʫʻ ʚʠʜʽʣʠʪʠ 6-8 ʪʨʣʥ, ʘ ʨʝʰʪʘ ʢʦʰʪʽʚ ʥʘʜʽʡʜʝ 

ʚʽʜ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʫ, ʧʦʚʽʜʦʤʠʣʠ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [3]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʫ 2030 ʨʦʮʽ ʦʯʽʢʫʻʪʴʩʷ 800 ʪʠʩ. 

ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʚʦʜʥʝʚʠʭ ʧʘʣʠʚʥʠʭ ʢʦʤʽʨʢʘʭ, 1200 

ʘʚʪʦʙʫʩʽʚ, ʙʣʠʟʴʢʦ 5,3 ʤʣʥ ʧʘʣʠʚʥʠʭ ʢʦʤʽʨʦʢ ʪʘ 1000 ʚʦʜʥʝʚʠʭ ʟʘʧʨʘʚʦʢ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʗʧʦʥʽʾ ʥʘʣʽʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 7500 ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʥʘ ʚʦʜʥʝʚʠʭ ʧʘʣʠʚʥʠʭ ʢʦʤʽʨʢʘʭ, 120 ʘʚʪʦʙʫʩʽʚ, ʙʣʠʟʴʢʦ 440 

ʪʠʩ ʧʘʣʠʚʥʠʭ ʢʦʤʽʨʦʢ ʪʘ ʙʣʠʟʴʢʦ 160 ʚʦʜʥʝʚʠʭ ʟʘʧʨʘʚʦʢ. ʅʘʨʘʟʽ ʮʴʦʛʦ 

ʥʝʜʦʩʪʘʪʥʴʦ, ʘʣʝ ʢʨʘʾʥʘ ʧʨʦʜʦʚʞʫʻ ʨʦʟʙʫʜʦʚʫʚʘʪʠ ʚʦʜʥʝʚʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɺʘʨʪʽʩʪʴ ʚʦʜʥʝʚʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʗʧʦʥʽʾ 

ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʜʥʘʢʦʚʦʤʫ ʨʽʚʥʽ ʟ ʥʘʬʪʦʚʠʤ ʧʘʣʴʥʠʤ. ɿʚʘʞʘʶʯʠ ʥʘ 

ʚʠʱʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʚʦʜʥʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʬʪʦʚʠʤ ʧʘʣʠʚʦʤ, 

ʚ ʢʨʘʾʥʽ ʽʩʥʫʻ ʩʠʩʪʝʤʘ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ [5]. ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʥʦʤʽʢʠ, 

ʪʦʨʛʽʚʣʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʗʧʦʥʽʾ ʚʠʜʽʣʠʪʴ 5000 ʤʣʨʜ. ʽʻʥ (31,6 ʤʽʣʴʷʨʜʘ 

ʻʚʨʦ) ʥʘ ʨʦʟʚʠʪʦʢ ʚʦʜʥʝʚʦʾ ʘʚʽʘʮʽʾ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ ʜʝʩʷʪʠ ʨʦʢʽʚ [4]. 

ʋ ʤʽʩʪʽ ʂʦʙʝ ʚʦʜʝʥʴ ʦʧʘʣʶʻ ʪʘ ʚʠʨʦʙʣʷʻ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʜʣʷ ʣʽʢʘʨʝʥʴ, 

ʩʧʦʨʪʠʚʥʠʭ ʢʣʫʙʽʚ ʪʘ ʧʦʾʟʜʽʚ. ʃʘʥʮʶʛ ʧʦʩʪʘʯʘʥʥʷ ʚʦʜʥʝʚʦʾ ʝʥʝʨʛʽʾ ʚ ʂʦʙʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʦʜʝʥʴ, ʚʠʨʦʙʣʝʥʠʡ ʚ ɸʚʩʪʨʘʣʽʾ, ʘ ʧʦʪʽʤ ʜʦʩʪʘʚʣʝʥʠʡ ʜʦ 

ʗʧʦʥʽʾ. ʇʨʦʤʠʩʣʦʚʠʡ ʢʦʥʮʝʨʥ Kawasaki Heavy Industries ʧʝʨʰʠʤ 

ʦʨʛʘʥʽʟʫʚʘʚ ʤʦʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʚʦʜʥʶ. ɺʽʥ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ -253 Á ʉ ʽ ʧʝʨʝʚʦʟʠʪʴʩʷ ʜʦ ʩʧʦʞʠʚʘʯʘ ʫ ʟʨʽʜʞʝʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʊʘʥʢʝʨ Suiso Frontier ʜʦʚʦʟʠʪʠʤʝ ʚʘʥʪʘʞ ʟ ɸʚʩʪʨʘʣʽʾ ʜʦ ʗʧʦʥʽʾ ʟʘ 16 ʜʥʽʚ 

[6]. ɹʫʜʽʚʥʠʮʪʚʦ Woven City ʫ ʤʽʩʪʽ ʉʫʩʦʥʦ, ʧʨʝʬʝʢʪʫʨʘ ʉʽʜʟʫʦʢʘ, ʙʽʣʷ 

ʧʽʜʥʽʞʞʷ ʛʦʨʠ ʌʫʜʟʽ ʧʦʯʘʣʦʩʷ ʚ ʣʶʪʦʤʫ 2024 ʨ. ʏʝʨʝʟ ʤʽʩʷʮʴ ʜʦʯʽʨʥʷ 

ʢʦʤʧʘʥʽʷ Toyota ʟʘʧʫʩʪʠʣʘ Woven Capital, ʥʦʚʠʡ ʚʝʥʯʫʨʥʠʡ ʬʦʥʜ, ʷʢʠʡ 

ʙʫʜʝ ʽʥʚʝʩʪʫʚʘʪʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʧʝʯʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ. ʇʝʨʰʘ ʽʥʚʝʩʪʠʮʽʷ 

Woven Capital ï ʚ ʘʚʪʦʥʦʤʥʫ ʢʦʤʧʘʥʽʶ ʟ ʜʦʩʪʘʚʢʠ Nuro [7]. 

ʆʪʞʝ, ʢʨʘʾʥʘ ʩʦʥʮʷ, ʱʦ ʩʭʦʜʠʪʴ, ʤʘʻ ʽʥʥʦʚʘʮʽʡʥʠʡ ʥʝʦʮʽʥʝʥʥʠʡ 

ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʦʜʥʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʝʥʝʨʛʝʪʠʮʽ, ʱʦ 

ʩʪʘʥʫʪʴ ʫ ʧʦʪʨʝʙʽ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʚʽʡʥʠ. ɿʘʢʦʥʦʜʘʚʩʪʚʦ 

ʗʧʦʥʽʾ ʫ ʩʬʝʨʽ ʚʦʜʥʝʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʥʘʨʘʟʽ ʥʝʤʘʻ ʩʚʽʪʦʚʠʭ ʘʥʘʣʦʛʽʚ. 
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ʄʝʪʘʣʫʨʛʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ï ʩʢʣʘʜʥʘ ʚʽʜʢʨʠʪʘ ʩʠʩʪʝʤʘ ʷʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʨʝʩʫʨʩʠ (ʤʘʪʝʨʽʘʣʴʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ, 
ʫʧʨʘʚʣʽʥʩʴʢʽ), ʚʠʨʦʙʥʠʮʪʚʦ, ʧʨʦʜʫʢʮʽʷ. ɺʽʜʢʨʠʪʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ 
ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ 
ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝʩʝ ʷʢ ʟʘʛʨʦʟʠ, ʪʘʢ ʡ 
ʤʦʞʣʠʚʦʩʪʽ, ʥʘ ʷʢʽ ʤʝʥʝʜʞʤʝʥʪ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʚʠʥʝʥ ʘʜʝʢʚʘʪʥʦ, 
ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ. 
ʉʴʦʛʦʜʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʋʢʨʘʾʥʠ ʫ ɭʉ, ʪʦʤʫ, 

ʬʦʨʤʫʻʪʴʩʷ ʜʚʽ ʦʩʥʦʚʥʽ ʧʘʨʘʜʠʛʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, 
ʧʝʨʰʘ ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦ-ʽʥʥʦʚʘʮʽʡ, ʷʢ ʛʦʣʦʚʥʠʡ ʪʨʝʥʜ ʨʦʟʚʠʪʢʫ 
ʤʝʪʘʣʫʨʛʽʾ, ʘ ʜʨʫʛʘ ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʨʠʥʢʫ, ʜʝʨʞʘʚʥʠʤ ʪʘ 
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ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʡ ʚʥʫʪʨʽʰʥʽʤ ʩʪʘʥʜʘʨʪʘʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢ 
ʟʘʧʦʨʫʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʡʦʛʦ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ.  
ʇʨʦʛʨʘʤʘ ɻʦʨʠʟʦʥʪ ɭʚʨʦʧʠ ʦʜʠʥ ʽʟ ʩʢʣʘʜʥʠʢʽʚ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ 

ʙʘʛʘʪʦʨʽʯʥʦʾ ʬʽʥʘʥʩʦʚʦʾ ʧʨʦʛʨʘʤʠ ɭʉ ï ʻ ʨʘʤʢʦʚʦʶ ʧʨʦʛʨʘʤʦʶ ɭʉ ʟ 
ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʽʥʥʦʚʘʮʽʡ. ʇʨʦʛʨʘʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʥʘʧʨʷʤʽʚ, ʢʦʞʝʥ 
ʟ ʷʢʠʭ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʝʚʥʽ ʢʣʘʩʪʝʨʠ. ʊʘʢ, ʥʘʧʨʷʤ ɯɯ ï ɻʣʦʙʘʣʴʥʽ 
ʚʠʢʣʠʢʠ ʪʘ ʻʚʨʦʧʝʡʩʴʢʘ ʧʨʦʤʠʩʣʦʚʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʤʘʻ ʰʽʩʪʴ 
ʢʣʘʩʪʝʨʽʚ, ʩʘʤʝ 4 ʢʣʘʩʪʝʨ ʧʨʠʩʚʷʯʝʥʠʡ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
ɺʽʟʽʻʶ ʢʣʘʩʪʝʨʫ ʻ ʨʦʟʚʠʪʦʢ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʪʘ ʙʝʟʧʝʯʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ɭʚʨʦʧʝʡʩʴʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʤʝʪʦʶ ʛʣʦʙʘʣʴʥʦʛʦ 
ʣʽʜʝʨʩʪʚʘ ʫ ʢʣʶʯʦʚʠʭ ʩʝʢʪʦʨʘʭ, ʩʧʨʠʷʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʫ 
ʽ ʩʧʦʞʠʚʘʥʥʶ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʣʘʥʝʪʠ ʪʘ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʝʨʝʚʘʛ ʜʣʷ ʚʩʽʭ 
ʚʝʨʩʪʚ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʩʦʮʽʘʣʴʥʦʤʫ, ʝʢʦʥʦʤʽʯʥʦʤʫ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʦʤʫ 
ʨʦʟʤʘʾʪʪʽ ɭʚʨʦʧʠ [1]. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʪʯʠʟʥʷʥʽ ʤʝʪʘʣʫʨʛʽʡʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʶʪʴ ʰʘʥʩ 

ʦʪʨʠʤʘʪʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʯʠ ʝʢʦ-ʽʥʥʦʚʘʮʽʾ ʪʘ ʩʪʚʦʨʶʶʯʠ 
ʧʨʦʛʨʘʤʠ ʢʦʤʧʣʘʻʥʩʫ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʩʽʤ 
ʻʚʨʦʧʝʡʩʴʢʠʤ ʪʘ ʚʥʫʪʨʽʰʥʽʤ ʩʪʘʥʜʘʨʪʘʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʧʝʢʠ. ʎʝ 
ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʰʣʷʭʦʤ: ʟʙʽʣʴʰʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʫ ʨʦʟʚʠʪʦʢ 
ʣʶʜʩʴʢʦʛʦ ʢʘʧʽʪʘʣʫ ʪʘ ʚ ʧʝʨʝʜʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʦʻʜʥʘʥʥʷ 
ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʘʫʢʠ; ʧʽʜʪʨʠʤʢʠ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ; ʚʠʨʦʙʣʝʥʥʷ 
ʩʪʨʘʪʝʛʽʡ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʣʘʻʥʩ-ʙʝʟʧʝʢʠ. 
ɺʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʟʤʽʥʫ ʢʣʽʤʘʪʫ ʥʘʞʘʣʴ ʤʘʻ 

ʛʣʦʙʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʚʠʤʘʛʘʻ ʩʢʦʦʨʜʠʥʦʚʘʥʠʭ ʜʽʡ ʤʽʞʥʘʨʦʜʥʦʾ 
ʩʧʽʣʴʥʦʪʠ ʟʘʜʣʷ ʧʦʤ'ʷʢʰʝʥʥʷ ʚʧʣʠʚʫ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 
ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ.  
ɽʬʝʢʪʠʚʥʝ ʟʘʧʦʙʽʛʘʥʥʷ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʧʦʪʨʝʙʫʻ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʦ ʤʘʻ ʚʢʣʶʯʘʪʠ 
ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʨʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʟʘʣʫʯʝʥʥʷ 
ʽʥʚʝʩʪʠʮʽʡ, ʤʦʜʝʨʥʽʟʘʮʽʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʤʽʥʫ ʩʪʠʣʶ ʞʠʪʪʷ ʪʘ 
ʧʦʚʝʜʽʥʢʠ ʣʶʜʝʡ. ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʧʦʣʽʪʠʯʥʠʡ ʬʘʢʪʦʨ, ʱʦ ʤʘʻ 
ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ, ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ 
ʨʽʚʥʷʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʽʜʪʨʠʤʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺ ʤʝʪʘʣʫʨʛʽʾ 
ʩʪʚʦʨʝʥʥʷ ʝʢʦ-ʽʥʥʦʚʘʮʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʝʢʽʣʴʢʦʤʘ ʢʦʥʮʝʧʮʽʷʤʠ. ʊʘʢ ʚ 
ʤʠʥʫʣʦʤʫ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʴ ʢʦʥʮʝʧʮʽʷ ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʫ ʘʪʤʦʩʬʝʨʽ, 
ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. ʉʫʪʪʻʚʠʤ 
ʥʝʜʦʣʽʢʦʤ ʪʘʢʦʾ ʢʦʥʮʝʧʮʽʾ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʩʪʦʩʫʻʪʴʩʷ ʢʽʥʮʝʚʦʛʦ ʝʪʘʧʫ 
ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘ ʥʝ ʪʷʛʥʝ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʽʩʥʫʶʯʠʭ ʚʠʨʦʙʥʠʯʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʙʦ ʚʠʣʫʯʘʶʪʴʩʷ ʚʞʝ ʩʬʦʨʤʦʚʘʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʧʨʦʮʝʩʽ 
ʚʠʨʦʙʥʠʮʪʚʘ [2]. 
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ʆʪʞʝ, ʽʥʥʦʚʘʮʽʡʥʠʤ ʧʨʦʨʠʚʦʤ ʙʝʟʫʤʦʚʥʦ ʻ ʩʪʚʦʨʝʥʥʷ ʝʢʦ-ʽʥʥʦʚʘʮʽʡ, 
ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ ʫʪʚʦʨʝʥʥʶ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʟʘʤʽʩʪʴ ʙʦʨʦʪʴʙʠ ʽʟ 
ʚʠʢʠʜʘʤʠ, ʱʦ ʚʞʝ ʫʪʚʦʨʠʣʠʩʷ. ʎʝ ʧʦʪʨʝʙʫʻ ʡ ʥʦʚʠʭ ʢʦʥʮʝʧʮʽʡ ʟ 
ʫʧʨʘʚʣʽʥʥʷ ʤʝʪʘʣʫʨʛʽʡʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʪʘʢʠʤʠ ʷʢ ʉʠʩʪʝʤʘ 
ɽʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ (Environmental Management System ï EMS). 
ʅʘ ʨʠʩ. 1 ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʦ ʥʘʧʨʷʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʨʘʭʦʚʫʶʯʠ ʝʢʦ-ʽʥʥʦʚʘʮʽʡ, 
ʧʦʢʨʘʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʚʜʷʢʠ ʮʽʬʨʦʚʽʟʘʮʽʾ, ʢʦʤʧʣʘʻʥʩʫ 
ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ.  
ʅʦʚʠʡ ʧʽʜʭʽʜ, ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 1, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʡʦʛʦ 
ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
ɼʦʩʷʛʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʎʝʡ 
ʨʝʟʫʣʴʪʘʪ ʧʦʚʠʥʝʥ ʦʮʽʥʶʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, 
ʪʘ ʘʥʘʣʽʟʫ. ʇʝʨʝʚʘʛʠ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ: ʢʦʨʧʦʨʘʪʠʚʥʠʡ ʟʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ, ʤʽʥʽʤʽʟʘʮʽʷ ʨʠʟʠʢʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʙʝʟʧʝʢ, ʧʨʦʟʦʨʽʩʪʴ 
ʫʧʨʘʚʣʽʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʜʫʨ ʪʘ ʧʨʦʮʝʩʽʚ, ʤʦʪʠʚʘʮʽʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, 
ʜʦʚʽʨʘ ʩʝʨʝʜ ʢʣʽʻʥʪʽʚ ʪʘ ʧʘʨʪʥʝʨʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʽʤʽʜʞʫ ʫ ʩʫʩʧʽʣʴʩʪʚʽ, 
ʫʥʽʢʘʣʴʥʘ ʧʝʨʝʚʘʛʘ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ. 

 

 
 

Рис. 1. Напрями удосконалення інноваційної діяльності 

металургійного підприємства на основі еко-інновацій, цифровізації, 

комплаєнсу та екологічного менеджменту (ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʽʚ) 
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ɺ ʫʤʦʚʘʭ ʧʨʠʚʘʪʠʟʘʮʽʾ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʰʣʷʭʦʤ ʧʘʡʦʚʦʾ ʩʦʮʽʘʣʽʟʘʮʽʾ ʥʘ ʙʝʟʦʧʣʘʪʥʽʡ ʦʩʥʦʚʽ, ʚʽʜʥʦʰʝʥʥʷ 

ʛʦʩʧʦʜʘʨʷ ʽ ʩʪʘʣʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʥʝ 
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ʧʝʨʝʚʘʞʘʻ ʝʢʦʥʦʤʽʯʥʠʡ ʦʧʦʨʪʫʥʽʟʤ, ʜʝ ʝʢʦʥʦʤʽʯʥʽ ʘʛʝʥʪʠ ʟʝʤʝʣʴʥʠʭ 

ʚʽʜʥʦʩʠʥ ʽʛʥʦʨʫʶʪʴ ʤʝʭʘʥʽʟʤʠ ʟʙʝʨʝʞʝʥʥʷ ʽ ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ ʧʽʜʢʦʨʷʶʯʠ 

ʟʝʤʣʝʚʧʦʨʷʜʢʫʚʘʥʥʷ ʮʽʣʷʤ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʠʙʫʪʢʦʚʦʛʦ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, 

ʯʘʩʪʦ ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʦʜʶʯʦʩʪʽ ʪʘ ʧʦʛʽʨʰʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʪʽʣʴʢʠ ʛʨʫʥʪʦʚʦʛʦ, ʘ ʽ ʚʦʜʥʦʛʦ.  

ʊʘʢ, ʥʘ ʇʦʣʪʘʚʱʠʥʽ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʚʤʽʩʪ ʥʽʪʨʘʪʽʚ ʫ ʚʝʨʭʥʽʭ 

ʚʦʜʥʠʭ ʛʦʨʠʟʦʥʪʘʭ (ʢʦʣʦʜʷʟʷʭ) ʚʠʨʽʩ ʫ 10 ʨʘʟʽʚ.  

ʆʨʝʥʜʦʜʘʚʮʽ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʦʭʦʨʦʥʫ ʟʝʤʝʣʴ, ʚʠʤʘʛʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ 

ʦʨʝʥʜʥʦʾ ʧʣʘʪʠ, ʘ ʦʨʝʥʜʘʨʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ 
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ʭʽʤʽʟʘʮʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʨʦʟʦʨʘʥʦʩʪʽ 

ʧʨʠʨʦʜʥʠʭ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ.  

ʊʘʢ, ʫ ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʧʣʦʱʽ ʦʨʥʠʭ ʟʝʤʝʣʴ, ʟʘ 

ʨʘʭʫʥʦʢ ʨʦʟʦʨʶʚʘʥʥʷ ʣʫʢ ʽ ʧʘʩʦʚʠʱ ʚ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʚʠʨʦʩʣʠ ʟ 1730 

ʪʠʩ.ʛʘ ʜʦ 1820 ʪʠʩ.ʛʘ ʘʙʦ ʥʘ 90 ʪʠʩ.ʛʘ.  

ɺ ʦʙʣʘʩʪʽ ʪʘʢʦʞ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʴʦʚʠʭ ʩʽʚʦʟʤʽʥ 

ʧʝʨʝʡʰʣʘ ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ. ʅʘ 1 ʤʣʥ 300 ʪʠʩ.ʛʘ ʪʦʚʘʨʥʠʭ ʧʣʦʱ ʧʦʩʽʚʠ 

ʩʦʥʷʰʥʠʢʘ ʩʢʣʘʣʠ 300 ʪʠʩ.ʛʘ, ʢʫʢʫʨʫʜʟʠ ʪʘ ʟʝʨʥʦ ʙʽʣʷ 500 ʪʠʩ.ʛʘ, ʩʦʾ ʽ 

ʨʽʧʘʢʫ ʩʫʤʘʨʥʦ ʜʦ 150 ʪʠʩ. ʛʘ. 

ɺ ʮʝʡ ʯʘʩ ʧʣʦʱʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʟʣʘʢʦʚʠʭ, ʟʝʨʥʦʙʦʙʦʚʠʭ, 

ʩʠʜʝʨʘʪʽʚ ʪʘ ʧʘʨʽʚ ʨʘʟʦʤ ʟʘʡʤʘʶʪʴ ʣʠʰʝ ʙʽʣʷ 300 ʪʠʩ.ʛʘ.  

ɼʝʨʞʘʚʘ ʩʴʦʛʦʜʥʽ ʤʘʣʦ ʧʨʠʜʽʣʷʻ ʫʚʘʛʠ ʟʙʝʨʝʞʝʥʥʶ ʛʦʣʦʚʥʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʛʘʪʩʪʚʘ ï ˇʨʫʥʪʽʚ. ɸ ʜʦʟʚʦʣʝʥʽ ʚ ʋʢʨʘʾʥʽ ʙʽʣʴʰʝ 

200 ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʨʘʾʥʘʤʠ 

ɭʉ ʛʫʙʣʷʪʴ ʙʽʦʪʫ ʪʘ ʟʘʙʨʫʜʥʶʶʪʴ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ.  

ɺ ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʚ ʩʝʣʽ ʄʠʭʘʡʣʠʢʠ, ʄʠʨʛʦʨʦʜʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʩʬʦʨʤʦʚʘʥʦ ʫʥʽʢʘʣʴʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʧʣʦʱʽ 7 ʪʠʩ.ʛʘ ʚ ʇʇ 

çɸʛʨʦʝʢʦʣʦʛʽʷè, ʟʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʷʤ ɻʝʨʦʷ ʋʢʨʘʾʥʠ ʉʝʤʝʥʘ ɸʥʪʦʥʮʷ.  

ɺ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʦʯʠʥʘʶʯʠ ʟ 1975 ʨʦʢʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʽ 

ʪʦʢʩʠʯʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʘ ʽʟ 1985 ʨʦʢʫ ʽ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʪʘ 

ʤʽʥʝʨʘʣʴʥʽ ʩʧʦʣʫʢʠ.  

ɺ ʫʢʘʟʘʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʦʩʚʦʻʥʦ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʦʨʛʘʥʽʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʚ ʨʘʤʢʘʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ. 

ʋʢʘʟʘʥʝ ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʚʘʪʠ ʩʪʘʣʝ ʟʝʤʣʝʚʦʣʦʜʽʥʥʷ ʽ ʟʝʤʣʝ- 

ʢʦʨʠʩʪʫʚʘʥʥʷ, ʦʟʜʦʨʦʚʠʣʦ ʣʦʢʘʣʴʥʦ ʥʝ ʪʽʣʴʢʠ ʛʨʫʥʪʠ ʧʦʣʽʚ, ʘ ʽ ʨʽʯʢʦʚʫ 

ʜʦʣʠʥʫ ʧʨʠʣʝʛʣʫ ʜʦ ʧʦʣʽʚ ʨʽʯʢʠ ʇʩʝʣ, ʧʽʜʛʨʫʥʪʦʚʽ ʚʦʜʠ, ʽ ʚʦʜʦʪʦʢʠ, 

ʩʪʘʚʢʠ ʽ ʦʟʝʨʘ.  

ʗʢʱʦ, ʢʝʨʫʶʯʠʩʴ ʚʠʤʦʛʘʤʠ ɭʉ ʬʝʨʤʝʨʠ ʦʩʚʦʾʣʠ ʦʨʛʘʥʽʯʥʝ 

ʟʝʤʣʝʨʦʙʩʪʚʦ ʚ ɭʚʨʦʧʽ ʥʘ 8% ʧʣʦʱ, ʪʦ ʚ ʋʢʨʘʾʥʽ ʦʨʛʘʥʽʯʥʠʭ 

ʟʝʤʣʝʨʦʙʩʪʚʦʤ ʦʭʦʧʣʝʥʦ ʙʽʣʷ 400 ʪʠʩ. ʛʘ ʟʝʤʝʣʴ, ʘʙʦ ʤʝʥʰʝ 0,5%. 

ʊʽʣʴʢʠ ʦʨʛʘʥʽʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʚ ʤʝʞʘʭ 20%, ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʨʽʯʢʘʤ 

ʟʘʧʣʘʚ ʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʠʡ 

ʨʦʟʚʠʪʦʢ ʟʝʤʝʣʴ, ʩʪʽʡʢʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʢʘʨʢʘʩ ʪʝʨʠʪʦʨʽʡ ʽ ʟʜʦʨʦʚʝ ʚʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʚʢʣʶʯʘʶʯʠ ʦʜʥʝ ʟ ʛʦʣʦʚʥʠʭ ʜʞʝʨʝʣ 

ʧʠʪʥʦʾ ʚʦʜʠ ʋʢʨʘʾʥʠ ï ʂʨʝʤʝʥʯʫʮʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ.  
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ʄʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʠʭ ʛʘʣʫʟʷʭ ʟʥʘʥʴ ʦʩʦʙʣʠʚʦ 

ʷʢʱʦ ʥʝʤʦʞʣʠʚʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʷʚʠʱʝ ʯʝʨʝʟ ʙʨʘʢ ʯʘʩʫ, ʦʙʤʝʞʝʥʽʩʪʴ ʫ 
ʜʦʩʪʫʧʥʦʩʪʽ ʘʙʦ ʥʝʙʝʟʧʝʯʥʽʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ [1]. ʄʦʜʝʣʶʚʘʥʥʷ ʻ 
ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʘ ʧʝʚʥʘ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʥʝʦʙʭʽʜʥʠʭ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʬʘʭʽʚʮʷ ʟ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʂʨʽʤ 
ʪʦʛʦ, ʦʙʦʚôʷʟʢʦʚʘ ʥʘʷʚʥʽʩʪʴ ʥʘʚʠʯʦʢ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʧʨʦʮʝʩʽʚ ʪʘ ʟʜʘʪʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʢʦʨʦʪʢʽ 
ʩʪʨʦʢʠ [2, 3]. 
ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʫʤʽʪʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʽ 
ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʘʣʴʥʽ ʷʚʠʱʘ, ʧʦʜʽʾ ʪʘ ʩʠʩʪʝʤʠ. ɼʘʥʠʡ ʚʠʜ ʤʦʜʝʣʶʚʘʥʥʷ 
ʤʘʻ ʚʘʞʣʠʚʽʩʪʴ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʧʨʠʢʣʘʜʥʠʭ 
ʜʠʩʮʠʧʣʽʥʘʭ ʜʣʷ: 
ï ʨʦʟʫʤʽʥʥʷ ʷʚʠʱ (ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʩʪʝʤʫ); 
ï ʧʨʦʛʥʦʟʫʚʘʥʥʷ (ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʧʦʜʽʡ ʥʘ ʦʩʥʦʚʽ 

ʚʽʜʦʤʠʭ ʜʘʥʠʭ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ); 
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ï ʦʧʪʠʤʽʟʘʮʽʾ (ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʫ ʩʢʣʘʜʥʠʭ 
ʩʠʪʫʘʮʽʷʭ); 
ï ʚʽʨʪʫʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ (ʚʠʧʨʦʙʦʚʫʚʘʪʠ ʨʽʟʥʽ ʩʮʝʥʘʨʽʾ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ); 
ï ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ 

ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʾʭʥʶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʘʣʽʷʤ); 
ï ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ (ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʜʦ ʾʾ ʬʘʢʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ); 
ï ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ (ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʟʫʤʽʪʠ ʾʭʥʶ 

ʧʦʚʝʜʽʥʢʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ). 
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽʩʥʫʻ ʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ (ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʰʠʨʦʢʠʡ 
ʩʧʝʢʪʨ ʦʙʯʠʩʣʝʥʴ ʫ ʤʘʪʝʤʘʪʠʮʽ, ʬʽʟʠʮʽ, ʽʥʞʝʥʝʨʽʾ ʪʘ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ 
ʛʘʣʫʟʷʭ) ʪʘ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ (ʬʦʢʫʩʫʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 
ʥʘ ʦʙʨʦʙʮʽ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ, ʘʣʛʝʙʨʘʾʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʽ ʯʠʩʝʣʴʥʦʤʫ 
ʘʥʘʣʽʟʽ). ʂʦʞʥʘ ʟ ʮʠʭ ʩʠʩʪʝʤ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʙʫʜʦʚʘʥʦʾ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʰʚʠʜʰʠʪʠ ʧʨʦʮʝʩʠ 
ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʥʫʶʯʽ ʦʙʯʠʩʣʝʥʥʷ, ʚʽʟʫʘʣʽʟʫʶʯʠ 
ʜʘʥʽ, ʟʙʠʨʘʶʯʠ ʩʪʘʪʠʩʪʠʢʫ ʪʦʱʦ. 
ɯʥʰʽʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʦʣʷʛʘʻ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ, ʧʦʧʫʣʷʨʥʠʤ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʚʠ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python. ɯʩʥʫʻ ʙʘʛʘʪʦ ʙʽʙʣʽʦʪʝʢ Python, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʯʠʩʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʉʝʨʝʜ ʪʘʢʠʭ 
ʙʽʙʣʽʦʪʝʢ ʚʘʨʪʦ ʥʘʚʝʩʪʠ NymPy, SciPy, matplotlib, pandas, SymPy, scikit-
learn, SimPy ʪʘ ʽʥʰʽ. ʂʦʞʥʘ ʟ ʥʠʭ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʤʦʚʠ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʥʝ ʪʽʣʴʢʠ ʫ ʥʘʧʨʷʤʢʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʫ 
ʪʦʤʫ ʯʠʩʣʽ ʡ ʩʠʤʚʦʣʴʥʠʭ, ʘ ʡ ʫ ʚʠʢʦʥʘʥʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, 
ʩʪʨʫʢʪʫʨʫʚʘʥʥʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʢʦʥʘʥʥʽ 
ʢʣʘʩʠʬʽʢʘʮʽʡ, ʨʝʛʨʝʩʽʡ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʡ, ʚʠʢʦʥʘʥʥʽ ʽʤʽʪʘʮʽʡʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ. 
ʑʝ ʦʜʠʥ ʥʘʧʨʷʤʦʢ ʨʦʟʰʠʨʝʥʥʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʧʦʣʷʛʘʻ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʙʣʽʦʪʝʢ ʪʘ ʤʦʜʫʣʽʚ ʨʦʙʦʪʠ ʟ ʥʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ. ɼʦ 
ʪʘʢʠʭ ʙʽʙʣʽʦʪʝʢ ʪʘ ʤʦʜʫʣʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: TensorFlow, 
PyTorch, Keras, MXNet, Caffe, Theano ʪʘ ʽʥʰʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ 
ʙʽʙʣʽʦʪʝʢʠ ʤʠ ʤʦʞʝʤʦ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ ʥʝʚʽʜʦʤʦʾ ʥʘʤ ʩʠʩʪʝʤʠ ʟʥʘʶʯʠ ʾʾ 
ʨʝʘʢʮʽʶ ʥʘ ʧʝʚʥʽ ʚʭʽʜʥʽ ʜʘʥʽ. ɸ ʩʪʚʦʨʝʥʫ ʪʘ ʥʘʚʯʝʥʫ ʪʘʢʠʤ ʯʠʥʦʤ 
ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʩʠʩʪʝʤʠ 
ʥʘʢʦʧʠʯʫʶʯʠ ʙʽʣʴʰʝ ʜʘʥʠʭ ʧʨʦ ʾʾ ʧʦʚʝʜʽʥʢʫ. 
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ʊʝʭʥʦʣʦʛʽʷ çFlipped Classroomè ʘʙʦ çʇʝʨʝʚʝʨʥʫʪʠʡ ʢʣʘʩè ï ʮʝ ʧʽʜʭʽʜ, 

ʫ ʷʢʦʤʫ ʪʨʘʜʠʮʽʡʥʠʡ ʬʦʨʤʘʪ ʥʘʚʯʘʥʥʷ ʧʝʨʝʚʝʨʪʘʻʪʴʩʷ: ʫʯʥʽ ʚʠʚʯʘʶʪʴ 

ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʩʘʤʦʩʪʽʡʥʦ, ʘ ʥʘ ʟʘʥʷʪʪʽ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʘʤ ʽ ʫʯʥʷʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʘʩ ʥʘ ʟʘʥʷʪʪʷʭ ʜʣʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʪʘ 

ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʨʽʘʣʫ. çFlipped Classroomè ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʦʩʢʽʣʴʢʠ ʥʘʜʘʻ 

ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʯʘʪʠ ʩʢʣʘʜʥʠʡ ʤʘʪʝʨʽʘʣ ʫ 

ʟʨʫʯʥʦʤʫ ʜʣʷ ʥʠʭ ʪʝʤʧʽ ʪʘ ʧʨʠʭʦʜʠʪʠ ʥʘ ʟʘʥʷʪʪʷ ʚʞʝ ʧʽʜʛʦʪʦʚʣʝʥʠʤʠ, ʘ 

ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʫ ʩʪʫʜʝʥʪʽʚ ʢʨʘʱʝ ʨʦʟʚʠʥʝʥʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʯʥʷʤʠ ʰʢʦʣʠ. 

ʄʘʪʝʤʘʪʠʯʥʽ ʜʠʩʮʠʧʣʽʥʠ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪʴ ʩʢʣʘʜʥʽ ʪʝʤʠ ʪʘ 

ʘʙʩʪʨʘʢʪʥʽ ʧʦʥʷʪʪʷ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʙʘʛʘʪʦ ʯʘʩʫ ʥʘ ʟʘʩʚʦʻʥʥʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʝʦʣʝʢʮʽʾ ʯʠ ʢʦʥʩʧʝʢʪʠ, ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ 

ʧʝʨʝʛʣʷʜʘʪʠ ʧʦʷʩʥʝʥʥʷ ʢʽʣʴʢʘ ʨʘʟʽʚ, ʟʫʧʠʥʷʪʠʩʷ ʥʘ ʩʢʣʘʜʥʠʭ ʤʦʤʝʥʪʘʭ ʽ 

ʩʘʤʦʩʪʽʡʥʦ ʛʦʪʫʚʘʪʠ ʧʠʪʘʥʥʷ. ʂʨʽʤ ʮʴʦʛʦ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʥʘ ʣʝʢʮʽʷʭ 

ʟʘʟʚʠʯʘʡ ʤʘʣʦ ʯʘʩʫ ʥʘ ʧʨʘʢʪʠʯʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. çFlipped 

Classroomè ʜʦʟʚʦʣʷʻ ʧʝʨʝʥʦʩʠʪʠ ʮʝʡ ʧʨʦʮʝʩ ʥʘ ʘʫʜʠʪʦʨʥʫ ʨʦʙʦʪʫ, ʜʝ 

ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʜʦʧʦʤʘʛʘʪʠ ʩʪʫʜʝʥʪʘʤ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ, 

ʤʦʜʝʣʶʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʨʦʟʚôʷʟʫʚʘʪʠ ʨʝʘʣʴʥʽ ʟʘʜʘʯʽ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʥʘʫʢʦʚʠʭ ʘʙʦ ʽʥʞʝʥʝʨʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ. 

ʅʘ ʟʘʥʷʪʪʷʭ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʦʙʛʦʚʦʨʶʚʘʪʠ ʟʘʜʘʯʽ, ʨʦʟʙʠʨʘʪʠʩʷ ʟ 

ʨʽʟʥʠʤʠ ʧʽʜʭʦʜʘʤʠ, ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʚ ʛʨʫʧʘʭ. ʎʝ ʩʧʨʠʷʻ ʙʽʣʴʰʽʡ 

ʟʘʣʫʯʝʥʦʩʪʽ ʚ ʧʨʦʮʝʩ ʪʘ ʧʦʢʨʘʱʫʻ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʪʝʤ, ʘ ʪʘʢʦʞ ʜʘʻ 

ʟʤʦʛʫ ʚʠʢʣʘʜʘʯʫ ʝʬʝʢʪʠʚʥʽʰʝ ʢʝʨʫʚʘʪʠ ʥʘʚʯʘʥʥʷʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʜʝʦʣʝʢʮʽʾ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ ʧʨʠ ʥʘʚʯʘʥʥʽ, ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʥʮʝʧʮʽʾ. çFlipped Classroomè 

ʨʦʙʠʪʴ ʟʘʥʷʪʪʷ ʜʠʥʘʤʽʯʥʽʰʠʤʠ ʪʘ ʮʽʢʘʚʽʰʠʤʠ, ʘʜʞʝ ʩʪʫʜʝʥʪʠ ʘʢʪʠʚʥʦ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʪʘ ʦʪʨʠʤʫʶʪʴ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʜʝ ʧʘʩʠʚʥʝ ʩʣʫʭʘʥʥʷ 

ʣʝʢʮʽʡ ʤʦʞʝ ʙʫʪʠ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ. 

ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ çFlipped Classroomè ʜʣʷ ʪʝʤʠ çʄʘʪʨʠʮʽè ʚ 

ʢʫʨʩʘʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ 

ʽʥʞʝʥʝʨʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ: 

1. ɼʦʤʘʰʥʻ ʚʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ɿʘʧʠʰʽʪʴ ʘʙʦ ʥʘʜʘʡʪʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʝʦʣʝʢʮʽʶ, ʜʝ ʧʦʷʩʥʶʶʪʴʩʷ 

ʙʘʟʦʚʽ ʧʦʥʷʪʪʷ ʤʘʪʨʠʮʴ: ʚʠʜʠ ʤʘʪʨʠʮʴ, ʜʦʜʘʚʘʥʥʷ ʽ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʨʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʚʠʟʥʘʯʥʠʢʠ, ʦʙʝʨʥʝʥʽ ʤʘʪʨʠʮʽ ʪʦʱʦ. 

ɺʽʜʝʦ ʤʘʻ ʙʫʪʠ ʨʦʟʙʠʪʝ ʥʘ ʥʝʚʝʣʠʢʽ ʩʝʛʤʝʥʪʠ ʧʦ 5ï10 ʭʚʠʣʠʥ ʜʣʷ 

ʣʝʛʰʦʛʦ ʟʘʩʚʦʻʥʥʷ. 

ʇʽʜʛʦʪʫʡʪʝ ʢʦʥʩʧʝʢʪ ʘʙʦ ʧʨʝʟʝʥʪʘʮʽʶ ʟ ʦʩʥʦʚʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʪʘ 

ʧʨʠʢʣʘʜʘʤʠ. ɼʦʜʘʡʪʝ ʛʨʘʬʽʯʥʽ ʽʣʶʩʪʨʘʮʽʾ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʝʤʠ. 
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ɺʠʢʦʨʠʩʪʘʡʪʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ (ʥʘʧʨʠʢʣʘʜ, GeoGebra ʘʙʦ Wolfram 

Alpha) ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʘʪʨʠʮʴ ʪʘ ʦʧʝʨʘʮʽʡ ʟ ʥʠʤʠ. ʎʝ ʜʦʧʦʤʦʞʝ 

ʩʪʫʜʝʥʪʘʤ ʚʽʟʫʘʣʴʥʦ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʻ ʤʥʦʞʝʥʥʷ ʪʘ ʦʙʝʨʪʘʥʥʷ 

ʤʘʪʨʠʮʴ. 

2. ʇʝʨʝʚʽʨʢʘ ʨʦʟʫʤʽʥʥʷ ʚʜʦʤʘ 

ʇʽʩʣʷ ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ ʧʦʧʨʦʩʽʪʴ ʩʪʫʜʝʥʪʽʚ ʧʨʦʡʪʠ ʢʦʨʦʪʢʠʡ ʪʝʩʪ ʘʙʦ 

ʚʠʢʦʥʘʪʠ ʜʝʢʽʣʴʢʘ ʧʨʦʩʪʠʭ ʟʘʚʜʘʥʴ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʜʦʜʘʚʘʥʥʷ ʽ ʤʥʦʞʝʥʥʷ 

ʤʘʪʨʠʮʴ) ʥʘ ʧʣʘʪʬʦʨʤʽ Moodle ʘʙʦ Google Classroom. ʎʝ ʜʦʧʦʤʦʞʝ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʦʥʠ ʟʨʦʟʫʤʽʣʠ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʟ ʤʘʪʨʠʮʷʤʠ. 

3. ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ʚ ʢʣʘʩʽ 

ʅʘ ʟʘʥʷʪʪʽ ʩʪʫʜʝʥʪʠ ʧʨʘʮʶʶʪʴ ʚ ʛʨʫʧʘʭ ʥʘʜ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʟʥʘʭʦʜʞʝʥʥʷ ʦʙʝʨʥʝʥʦʾ ʤʘʪʨʠʮʽ, ʨʦʟʚ'ʷʟʘʥʥʷ 

ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʴ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʨʠʮʴ ʜʣʷ ʧʝʚʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. ɺʠʢʣʘʜʘʯ ʤʦʞʝ 

ʜʘʪʠ ʢʦʞʥʽʡ ʛʨʫʧʽ ʟʘʚʜʘʥʥʷ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ. 

ʈʦʟʙʠʨʘʡʪʝ ʥʘ ʜʦʰʮʽ ʘʙʦ ʚ ʧʨʝʟʝʥʪʘʮʽʾ ʧʨʠʢʣʘʜʠ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʨʠʮʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ (ʥʘʧʨʠʢʣʘʜ, ʚ ʝʢʦʥʦʤʽʮʽ ʘʙʦ 

ʢʦʤʧôʶʪʝʨʥʽʡ ʛʨʘʬʽʮʽ). 

ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (Maple, MATLAB, Wolfram Alpha) ʜʣʷ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ 

ʤʘʪʨʠʮʷʤʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. 

 

 
 

Рис. 1. Приклад роботи з матрицями за допомогою СКМ Maple 
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4. ɿʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ 

ʅʘʧʨʠʢʽʥʮʽ ʟʘʥʷʪʪʷ ʢʦʨʦʪʢʦ ʧʦʚʪʦʨʽʪʴ ʢʣʶʯʦʚʽ ʤʦʤʝʥʪʠ ʪʝʤʠ, 

ʟʦʢʨʝʤʘ ʧʨʘʚʠʣʘ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʟ ʤʘʪʨʠʮʷʤʠ ʪʘ ʧʨʠʢʣʘʜʠ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɼʘʡʪʝ ʜʝʢʽʣʴʢʘ ʟʘʚʜʘʥʴ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʧʠʪʘʥʥʷ 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʛʣʠʙʠʥʠ ʨʦʟʫʤʽʥʥʷ. 

ʊʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʥʷʪʪʷ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʥʝ ʣʠʰʝ ʚʠʚʯʠʪʠ ʙʘʟʦʚʽ 

ʦʧʝʨʘʮʽʾ, ʘ ʡ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʨʠʮʴ ʥʘ 

ʧʨʘʢʪʠʮʽ. 
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ʚʜʦʩʢʦʥʘʣʶʚʘʪʠʩʷ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʝʦʙʭʽʜʥʠʤ ʻ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ 

ʜʠʩʮʠʧʣʽʥ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʬʦʢʫʩʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʝʡʩʽʚ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʝʚʥʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʪʘ ʙʽʣʴʰ 

ʰʠʨʦʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ, ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ 

ʚʠʤʘʛʘʻ ʪʘʢʦʞ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 
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ɺ ʨʘʤʢʘʭ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʧʝʨʰʦʛʦ ʨʦʢʫ ʥʘʚʯʘʥʥʷ 

çʄʘʪʝʤʘʪʠʢʘ ʜʣʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷè, çɯʥʞʝʥʝʨʥʘ 

ʤʘʪʝʤʘʪʠʢʘ ʪʘ ʩʪʘʪʠʩʪʠʢʘè, çɺʠʱʘ ʪʘ ʜʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘè, çʊʝʦʨʽʷ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘè, ʘ ʪʘʢʦʞ ʜʨʫʛʦʛʦ ʨʦʢʫ 

ʥʘʚʯʘʥʥʷ çʄʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤè ʪʘ çɼʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡè ʚ ʊʆɺ 

çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ çʄɽʊɯʅɺɽʉʊ ʇʆʃɯʊɽʍɯʅʂɸè 

ʨʦʟʨʦʙʣʝʥʦ ʢʝʡʩʠ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʧʽʜ ʯʘʩ ʨʦʚôʷʟʘʥʥʷ ʷʢʠʭ ʙʘʞʘʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ (ʉʂʄ) Maple. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʩʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ 

ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʟʘʜʘʯʫ, ʦʙʠʨʘʪʠ ʤʝʪʦʜ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ ʪʘ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ 

ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʾʤ ʥʘʜʘʣʽ ʟʘʩʪʦʩʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʥʘʚʠʯʢʠ ʽ ʧʽʜ ʯʘʩ 

ʚʠʨʽʰʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʬʝʩʽʡʥʦ ʩʧʨʷʤʦʚʘʥʠʭ ʟʘʚʜʘʥʴ. 

ʅʘʚʝʜʝʤʦ ʟʨʘʟʦʢ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ.  

Приклад 1. ɻʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʢʦʤʧʣʝʢʩ ʋʢʨʘʾʥʠ ʩʪʠʢʘʻʪʴʩʷ ʟ 

ʚʠʢʣʠʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟʽ ʟʤʽʥʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʨʰʨʫʪʽʚ ʯʝʨʝʟ 

ʯʘʩʪʢʦʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʅʝʦʙʭʽʜʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʜʦʩʪʘʚʢʫ ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʟ ʚʠʨʦʙʥʠʯʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʤʽʩʪʦ ʂʨʠʚʠʡ ʈʽʛ) 

ʜʦ ʧʫʥʢʪʫ ʢʽʥʮʝʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʤʽʩʪʦ ʍʘʨʢʽʚ).  

Зауваження. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʉʂʄ Maple, ʟʥʘʡʪʠ 

ʥʘʡʢʦʨʦʪʰʠʡ ʤʘʨʰʨʫʪ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʯʘʩʫ ʜʦʩʪʘʚʢʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʧʦʩʪʘʚʢʠ ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʾ. 

Розв’язання. 

ɻʨʘʬ ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʤʦʜʫʣʽ ʉʂʄ Maple 

ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1. 

 

 
 

Рис. 1. Граф часових витрат 
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ɿʘʟʥʘʯʠʤʦ, ʱʦ ʢʦʞʥʘ ʣʽʥʽʷ ʥʘ ʛʨʘʬʽ ʚʽʜʦʙʨʘʞʘʻ ʯʘʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ 

ʧʝʨʝʚʝʟʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʰʣʷʭʽʚ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʟʘ ʯʘʩʦʤ ʤʽʞ ʤʽʩʪʘʤʠ ʂʨʠʚʠʡ ʈʽʛ ʪʘ ʍʘʨʢʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ɼʝʡʢʩʪʨʠ. (ʨʠʩ. 2). 

 

 
Рис. 2. Дерево мінімальних шляхів для оптимізації доставки 

металопрокату 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʧʪʠʤʽʟʦʚʘʥʦ ʤʘʨʰʨʫʪ 

ʜʦʩʪʘʚʢʠ ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʾ ʟ ʂʨʠʚʦʛʦ ʈʦʛʫ ʜʦ ʍʘʨʢʦʚʘ, ʚʨʘʭʦʚʫʶʯʠ 

ʦʙʤʝʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ 

ɼʝʡʢʩʪʨʠ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʯʘʩʦʚʽ 

ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʙʽʡʥʫ ʧʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʽʾ. 

ʆʪʨʠʤʘʥʽ ʥʘʚʠʯʢʠ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ 

ʚʠʛʣʷʜʽ ʨʦʟʨʦʙʢʠ ʤʦʜʫʣʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚ ʉʂʄ Maple, 

ʩʧʨʠʷʪʠʤʫʪʴ ʫʩʧʽʰʥʦʤʫ ʚʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʠʭ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʦʙʦʪ 

ʪʘ ʚʠʨʽʰʝʥʥʶ ʩʢʣʘʜʥʠʭ ʧʨʦʬʝʩʽʡʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ. 
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ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʽʥʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʩʪʫ ʪʘ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʶ ʟʘʜʘʯʝʶ 

[1]. ɸ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʪʨʝʙʠ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ 

ʥʘʙʫʪʪʷ ʟʜʦʙʫʚʘʯʘʤʠ ʧʝʚʥʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʚʞʝ ʧʽʜ 

ʯʘʩ ʦʧʘʥʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪ ʧʝʨʰʦʛʦ ʢʫʨʩʫ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʻ ʧʝʨʰʦ- 

ʯʝʨʛʦʚʦʶ ʟʘʜʘʯʝʶ [2, 3]. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʤʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ ʢʝʡʩʽʚ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʯʠʩʣʝʥʥʷ, ʘʙʦ 

ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʷʢ ʟʘʩʦʙʫ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ 

ʷʚʠʱ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦʩʠʪʴ ʰʠʨʦʢʦ. ɸ ʪʽ ʟ ʥʠʭ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ) 

ʟʘʩʣʫʛʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʜʦ ʥʘʩʣʽʜʫʚʘʥʥʷ ʪʘ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ [4-6]. 
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ʇʦʪʫʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʽʟ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʘʥʘʣʽʟʫ 

ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʟʘʜʘʯʽ, ʻ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MS Excel ʪʘ 

ʩʠʩʪʝʤʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ (ʉʂʄ) Maple. ʆʢʨʝʤʦ ʟʘʟʥʘʯʠʤʦ, ʱʦ 

ʨʦʟʨʦʙʢʘ ʟʘʜʘʯ ʟ ʜʦʩʣʽʜʥʠʮʴʢʦʶ ʩʢʣʘʜʦʚʦʶ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʩʪʘʪʠʩʪʠʮʽ ʩʧʨʠʷʪʠʤʝ ʥʘʙʫʪʪʶ ʟʜʦʙʫʚʘʯʘʤʠ 

ʥʘʚʠʯʦʢ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʤʽʥʴ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʜʘʯʽ, ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ 

ʨʽʰʝʥʴ ʥʘ ʩʫʯʘʩʥʦʤʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʤʫ ʽ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʽʚʥʽ. 

ʇʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʩʪʘʪʠʩʪʠʮʽ ʚ ʊʆɺ 

çʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ çʄɽʊɯʅɺɽʉʊ ʇʆʃɯʊɽʍɯʅʂɸè ʟʜʦʙʫʚʘʯʽ 

ʚʞʝ ʤʘʶʪʴ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʫ MS Excel ʪʘ ʉʂʄ Maple, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʰʠʨʠʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʘʢʪʠʯʥʦ ʜʦ ʟʘʚʜʘʥʴ ʢʦʞʥʦʛʦ ʟʤʽʩʪʦʚʥʦʛʦ 

ʤʦʜʫʣʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʫ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʟʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʻ 

ʚʘʨʽʘʥʪ ʨʦʟʚôʷʟʘʥʥʷ çʚʨʫʯʥʫè ʘʙʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ MS Excel ʪʘ ʉʂʄ Maple, 

ʷʢʱʦ ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʟʘʟʥʘʯʝʥʦ ʦʢʨʝʤʦ. 

ɼʣʷ ʦʧʘʥʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʦʛʨʘʤʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘʢʦʞ 

ʧʨʦʧʦʥʫʶʪʴʩʷ ʚʞʝ ʧʨʠʜʘʪʥʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʫʣʽ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʨʦʟʨʦʙʣʝʥʠʭ ʡʤʦʚʽʨʥʽʩʥʠʭ ʟʘʜʘʯ ʽʟ ʜʦʩʣʽʜʥʠʮʴʢʦʶ 

ʩʢʣʘʜʦʚʦʶ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ MS Excel ʪʘ ʉʂʄ Maple [7, 8]. 

Приклад. ʈʦʟʨʘʭʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʱʦ ʤʽʩʪʠʪʴ ʽ ʝʣʝʤʝʥʪʽʚ, 

ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʷʢʠʭ ʚ ʤʝʞʘʭ ʧʝʚʥʦʛʦ ʯʘʩʫ ʜʦʨʽʚʥʶʶʪʴ 

pi. ɿôʷʩʫʚʘʪʠ, ʷʢ ʟʤʽʥʠʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʟʘ ʨʘʭʫʥʦʢ 

ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʝʣʝʤʝʥʪʫ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʚ 

ʤʝʞʘʭ ʧʝʚʥʦʛʦ ʯʘʩʫ ʨ̔+1. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ MS Excel ʘʙʦ 

ʉʂʄ Maple, ʨʦʟʨʦʙʠʪʠ ʤʦʜʫʣʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʥʘʜʽʡʥʦʩʪʽ 

ʦʩʥʦʚʥʦʾ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʠʩʪʝʤ. 

ʈʦʟʚôʷʟʘʥʥʷ. 

ɽʪʘʧʠ ʨʦʟʚôʷʟʘʥʥʷ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘʜʽʡʥʦʩʪʽ ʦʩʥʦʚʥʦʾ ʩʠʩʪʝʤʠ ʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʤʦʜʫʣʽ ʉʂʄ Maple ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1. 

ɼʨʫʛʠʤ ʝʪʘʧʦʤ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʨʦʟʨʘʭʫʥʦʢ ʥʘʜʽʡʥʦʩʪʽ 

ʩʭʝʤʠ, ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʝʣʝʤʝʥʪʫ ʟ 

ʡʤʦʚʽʨʥʽʩʪʶ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʚ ʤʝʞʘʭ ʧʝʚʥʦʛʦ ʯʘʩʫ ʨ5. (ʨʠʩ. 2). 
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ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʨʦʟʨʘʭʫʥʢʫ ʚ ʉʂʄ Maple ʥʘʜʽʡʥʦʩʪʽ ʦʩʥʦʚʥʦʾ ʩʠʩʪʝʤʠ 

 

 
 

Рис. 2. Фрагмент розрахунку надійності удосконаленої системи 

 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʘʢʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʻ ʚʽʜʥʦʩʥʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʩʥʦʚʥʦʶ ʩʠʩʪʝʤʦʶ. ʉʘʤʝ ʮʶ ʚʝʣʠʯʠʥʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʚʚʝʜʝʥʦʛʦ ʚ ʫʜʦʩʢʦʥʘʣʝʥʫ 

ʩʠʩʪʝʤʫ ʝʣʝʤʝʥʪʘ. ʊʘʢʦʞ ʤʦʞʝ ʧʨʦʧʦʥʫʚʘʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʰʠʨʠʪʠ 

ʫʤʦʚʫ ʟʘʚʜʘʥʥʷ ʪʘ ʨʦʟʚôʷʟʘʪʠ ʾʾ ʜʦʜʘʪʢʦʚʦ. 

ʈʦʟʰʠʨʝʥʥʷ ʢʝʡʩʫ ʟʘʜʘʯ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʩʪʘʪʠʩʪʠʮʽ, ʪʘ ʚʠʨʦʙʣʝʥʥʷ ʥʘʚʠʯʦʢ 

ʩʪʚʦʨʝʥʥʷ ʤʦʜʫʣʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʩʧʨʠʷʪʠʤʫʪʴ ʚ 
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ʧʦʜʘʣʴʰʦʤʫ ʫʩʧʽʰʥʦʤʫ ʚʠʨʽʰʝʥʥʶ ʚʞʝ ʩʢʣʘʜʥʠʭ ʧʨʦʬʝʩʽʡʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ. 
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ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  

ʪʘ ʙʽʟʥʝʩʫ ɼʦʥʙʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʘʢʘʜʝʤʽʾè,  

ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ʋʢʨʘʾʥʘ 

 

ʂʦʣʠʚʘʣʴʥʽ ʧʨʦʮʝʩʠ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʦʤʫ ʾʭ ʚʠʚʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʚʝʣʠʢʫ ʥʘʫʢʦʚʫ ʟʥʘʯʫʱʽʩʪʴ 

ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʟʦʢʨʝʤʘ ʫ ʬʽʟʠʮʽ (ʥʘʧʨʠʢʣʘʜ, ʚ ʦʧʪʠʮʽ, 

ʥʘʜʧʨʦʚʽʜʥʠʢʦʚʽʡ ʝʣʝʢʪʨʦʥʽʮʽ), ʚ ʙʽʦʣʦʛʽʾ (ʦʧʠʩ ʚʽʜʦʤʦʾ ʙʽʦʣʦʛʽʯʥʦʾ 

ʧʦʧʫʣʷʮʽʾ ʩʚʽʪʣʷʯʢʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʩʠʥʭʨʦʥʥʽ ʤʝʨʝʭʪʽʥʥʷ), ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʩʠʩʪʝʤ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ (ʩʝʨʜʮʝʚʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ 

ʥʝʡʨʦʥʥʽ ʩʠʛʥʘʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ).  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ ʢʦʤʧʘʥʽʾ Phillips, ʚʠʚʯʘʶʯʠ ʣʘʥʮʶʛ ʝʣʝʢʪʨʦʥʥʦʾ 

ʪʨʫʙʢʠ ʟ ʧʦʩʪʽʡʥʦʶ ʘʤʧʣʽʪʫʜʦʶ, ɺʘʥ ʜʝʨ ʇʦʣʴ ʚʠʥʘʡʰʦʚ ʩʪʽʡʢʽ 

ʢʦʣʠʚʘʥʥʷ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ñʨʝʣʘʢʩʘʮʽʡʥʠʭò. 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʤʦʜʝʣʣʶ, ʱʦ ʦʧʠʩʫʻ ʜʘʥʠʡ ʪʠʧ ʢʦʣʠʚʘʥʴ ʻ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ɺʘʥ ʜʝʨ ʇʦʣʷ: 

‌ὼ ὸ ‘ ‫ὼὸ π                          (1) 

ɺ ʜʘʥʦʤʫ ʨʽʚʥʷʥʥʽ x(t)ï ʟʤʽʱʝʥʥʷ ʦʩʮʠʣʷʪʦʨʘ ʚʽʜ ʧʦʣʦʞʝʥʥʷ 

ʨʽʚʥʦʚʘʛʠ, ʈï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʘʤʧʣʽʪʫʜʫ ʢʦʣʠʚʘʥʴ, ʱʦ 
ʧʦʚôʷʟʘʥʘ ʽʟ ʟʥʘʢʦʤ ʩʠʣʠ ʜʠʩʠʧʘʮʽʾ, ʢʦʝʬʽʮʽʻʥʪ ɻ ʚʧʣʠʚʘʻ ʥʘ ʟʥʘʯʝʥʥʷ 
ʚʝʣʠʯʠʥʠ ʥʝʣʽʥʽʡʥʦʾ ʯʘʩʪʠʥʠ ʨʽʚʥʷʥʥʷ, ʖï ʚʣʘʩʥʘ ʯʘʩʪʦʪʘ ʛʘʨʤʦʥʽʡʥʦʛʦ 
ʦʩʮʠʣʣʷʪʦʨʘ.  

ʇʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʝʤʠ ñɼʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʜʠʬʝʨʝʥʮʽʣʴʥʠʭ ʨʽʚʥʷʥʴ ʥʘ ʩʪʽʡʢʽʩʪʴò ʦʩʚʽʪʥʴʦʾ ʧʨʦʛʨʘʤʠ ñɺʠʱʘ 
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ʤʘʪʝʤʘʪʠʢʘò ʚ ʨʦʟʜʽʣʽ ñɼʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷò, ʾʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʥʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʚ ʟʘʩʪʦʩʫʥʢʫ ʉʠʩʪʝʤʠ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ (ʉʂʄ) Maple.  

ʈʦʟʛʣʷʥʝʤʦ ʜʚʽ ʤʦʜʠʬʽʢʘʮʽʾ ʨʽʚʥʷʥʥʷ (1), ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʨʦʙʦʪʫ 

ʢʘʨʜʽʦʩʪʠʤʫʣʷʪʦʨʘ ʣʶʜʠʥʠ [1]:  

‌ὼ ὸ ‘ π             (2) 

ʇʨʠʡʤʝʤʦ ʚ ʨʽʚʥʷʥʥʽ (2), ʱʦ ʢʦʥʩʪʘʥʪʠ ὨȟὩȟ‘ȟ‌ ʻ ʜʦʜʘʪʥʽʤʠ, ʧʨʠ 

ʯʦʤʫ ‘ Ὠ. ɯʥʰʘ ʤʦʜʠʬʽʢʘʮʽʷ(1) ʤʘʻ ʚʠʛʣʷʜ:  

‌ὼ ‍ ὼ ‍ π       (3) 

ɺ ʨʽʚʥʷʥʥʽ (3) ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʘʚʪʦʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʻ ‍‍ π.  
ʇʝʨʝʡʜʝʤʦ ʚ ʢʦʞʥʦʤʫ ʽʟ ʨʽʚʥʷʥʴ (2) ʽ (3) ʜʦ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ ʪʘ ʦʪʨʠʤʘʻʤʦ ʬʘʟʦʚʽ ʧʦʨʪʨʝʪʠ ʢʦʞʥʦʾ ʽʟ ʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʉʂʄ Maple.  
ὼ ὼ

ὼ ‌‘ ὼ ὼ
                              (4) 

ʊʘʢʦʞ ʟʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ (3) ʚ ʘʥʘʣʦʛʽʯʥʦʤʫ ʚʠʛʣʷʜʽ:  
ὼ ὼ

ὼ ‌ὼ ‍ ὼ ‍ ὼ
                 (5) 

 

 
 

Рис. 1. Фрагмент розрахунку в СКМ Maple 

фазової траєкторії системи (4) 
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ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ (5) ʤʘʶʪʴ ʚʠʛʣʷʜ: 

 

 
 

Рис. 2. Фрагмент розрахунку в СКМ Maple 

фазової траєкторії системи (5) 

 

ɺʠʭʦʜʷʯʠ ʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʘʶʪʴ ʟʨʦʙʠʪʠ 

ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ, ʚʠʭʦʜʷʯʠ ʽʟ ʪʠʧʫ 

ʦʪʨʠʤʘʥʦʛʦ ʬʘʟʦʚʦʛʦ ʧʦʨʪʨʝʪʫ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʦʯʽʢʫʚʘʥʠʡ ʚʠʧʘʜʦʢ ʩʪʽʡʢʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʮʠʢʣʫ.  
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ɸʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʽ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 
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ʙʽʟʥʝʩ-ʟʘʚʜʘʥʴ, ʘ ʩʘʤʝ: 
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ï прогнозування, дозволяє компаніям ефективно планувати 

свою роботу, ʦʮʽʥʶʚʘʪʠ ʧʦʧʠʪ, ʚʠʟʥʘʯʘʪʠ ʦʙʩʷʛʠ ʧʨʦʜʘʞʽʚ ʪʘ ʽʥ; 

ï ʘʥʘʣʽʟ ʪʝʥʜʝʥʮʽʡ, ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ ʟʚôʷʟʢʽʚ, ʘʥʦʤʘʣʽʡ ʽ 

ʧʦʚʪʦʨʶʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

ï сучасні технології дозволяють достатньо ефективно 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʬʦʪʦ-, ʚʽʜʝʦï ʪʘ ʘʫʜʽʦʢʦʥʪʝʥʪ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʪʠ ʩʧʨʦʙʠ 

ʰʘʭʨʘʡʩʪʚʘ, ʦʙʤʘʥʫ, ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ. 

ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʚ ʙʽʟʥʝʩʽ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʩʝʛʤʝʥʪʘʮʽʾ ʢʣʽʻʥʪʽʚ. 

ʂʣʘʩʪʝʨʠʟʘʮʽʷ ï ʤʝʪʦʜ, ʷʢʠʡ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʘʫʜʠʪʦʨʽʶ, 

ʘʣʝ ʡ ʝʬʝʢʪʠʚʥʽʰʝ ʘʜʘʧʪʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʤʘʨʢʝʪʠʥʛʫ ʧʝʨʩʦʥʘʣʽʟʫʶʯʠ 

ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʢʣʽʻʥʪʽʚ 

ʚ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʧʫʙʣʽʯʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʟ Kaggle, ʷʢʽʡ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʣʽʻʥʪʽʚ. ɼʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʧʦ 

ʨʦʟʧʦʜʽʣʝʥʥʶ ʢʣʽʻʥʪʽʚ ʥʘ ʢʣʘʩʪʝʨʠ, ʜʝʷʢʽ ʦʟʥʘʢʠ ʙʫʣʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʥʘ 

ʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʽ ʧʦʩʪʘʚʣʝʥʽʡ ʟʘʜʘʯʽ. 

 

 
 

Рис. 1. Додаткові ознаки, які будуть використанні 

для кластеризації (поділу на групи) клієнтів 

 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʟ ʜʘʥʠʤ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʙʫʣʦ ʚʽʜʽʙʨʘʥʽ 

ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ ʨʠʩ. 2. 

ʇʝʨʝʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʙʫʜʦʚʦʶ ʤʦʜʝʣʽ, ʪʨʝʙʘ ʧʨʦʚʝʩʪʠ ʧʝʚʥʫ 

ʜʦʜʘʪʢʦʚʫ ʧʽʜʛʦʪʦʚʢʫ ʜʘʥʠʭ, ʘ ʩʘʤʝ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʠ 

ʽʥʩʪʨʫʤʝʥʪʫ StandardScaler, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʜʘʥʽ, 

ʩʝʨʝʜʥʽʤ ʷʢʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʪʘ ʦʜʠʥʠʯʥʦʶ ʜʠʩʧʝʨʩʽʻʶ. ʎʝ ʦʜʠʥ ʟ 

ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʢʣʘʩʪʝʨʽʟʘʮʽʾ. 
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Рис. 2. Відібрані ознаки для проведення кластерного аналізу 

 

 

ᾀ  
ὼ ‘

ί
 

ʜʝ,  

z ï ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ ʦʟʥʘʢʘ; 

ʭ ï ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʧʝʚʥʦʛʦ ʦʙôʻʢʪʫ ʟ ʥʘʙʦʨʫ ʜʘʥʠʭ; 

Õ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ ʜʣʷ ʚʩʽʭ ʦʙôʻʢʪʽʚ ʟ ʥʘʙʦʨʫ ʜʘʥʠʭ; 

s ï ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʜʣʷ ʦʟʥʘʢʠ ʭ. 

 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ ʨʘʥʽʰʝ, ʧʝʨʝʜ ʧʦʙʫʜʦʚʦʶ ʤʦʜʝʣʽ ʪʨʝʙʘ ʚʩʪʘʥʦʚʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʢʣʘʩʪʝʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʙʽʙʣʽʦʪʝʢʦʶ yellowbrick 

ʨʠʩ. 3.  

 
 

Рис. 3. Встановлення ефективної кількості кластерів 

за допомогою бібліотеки yellowbrick 
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ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʣʘʩʪʝʨʽʚ ʪʨʝʙʘ ʚʢʘʟʘʪʠ 

ʤʦʜʝʣʴ, ʷʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ, ʚʢʘʟʘʪʠ ʜʽʘʧʘʟʦʥ ʢʽʣʴʢʦʩʪʽ 

ʢʣʘʩʪʝʨʽʚ, ʚ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʮʝ ʚʽʜ 1 ʜʦ 10, ʘ ʪʘʢ ʧʝʨʝʜʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʜʘʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʪʠʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʣʘʩʪʝʨʽʚ ʻ 3 ʟʽ score 19209. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʦʙʫʜʦʚʘʥʦʶ ʤʦʜʝʣʽ ʪʘ ʢʦʜ ʦʪʨʠʤʘʥʥʷ ʥʦʤʝʨʽʚ 

ʢʣʘʩʪʝʨʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.4. 

 

 
Рис. 4. Результат роботи моделі та код отримання номерів 

кластерів для кожного клієнта 

 
ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʛʨʫʧʠ 

ʢʣʽʻʥʪʽʚ ʽʟ ʧʦʜʽʙʥʠʤʠ ʽʥʪʝʨʝʩʘʤʠ ʘʙʦ ʩʧʦʞʠʚʘʮʴʢʦʶ ʧʦʚʝʜʽʥʢʦʶ . ʎʶ 
ʽʥʬʦʨʤʘʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʪʦʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʧʘʥʽʷʤ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʪʨʘʪʠ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʪʘ 
ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ. ɺʠʙʽʨ ʘʣʛʦʨʠʪʤʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʦ 
ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʽ ʩʬʝʨ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʢʨʘʱʝʥʥʷ. 

 
Перелік використаних джерел 

1. ɺʽʜʢʨʠʪʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʦ ʢʣʽʻʥʪʘʭ ʦʜʥʽʻʾ ʟ 
ʢʦʤʧʘʥʽʡ: URL: https://www.kaggle.com/datasets/imakash3011/ customer-
personality-analysis 

2. ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʣʽʻʥʪʽʚ / 
ʅ.ʆ. ɯʚʘʥʯʝʥʢʦ, ʆ.ʉ. ʇʦʜʩʢʨʝʙʢʦ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʇʦʣʪʘʚʩʴʢʦʛʦ 
ʫʥʽʚʝʨʩʠʪʝʪʫ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽ. ˉ2 (108). ʇʦʣʪʘʚʘ: ʇʋɽʊ, 2023. 
ʉ. 53-59. 

3. Machine Learning for Business Analytics: Concepts, Techniques and 
Applications in RapidMiner 1st Edition / Galit Shmueli, Peter C. Bruce, Amit 
V. Deokar, Nitin R. Patel. Wiley; 1st edition, 2023. 736 p. 

4. Business Intelligence, Analytics, and Data Science: A Managerial 
Perspective / Ramesh Sharda, Dursun Delen, Efraim Turban. ï Pearson; 4th 
edition, 2017. 512 p. 

5. Fundamentals of Machine Learning for Predictive Data Analytics: 
Algorithms, Worked Examples, and Case Studies / Kelleher John D., 
Macnamee Brian, D`Arcy Aoife. The MIT Press; 2nd edition, 2020. 856 p. 

 

 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

259 

DOI https://doi.org/10.30525/978-9934-26-506-8-201 

 

VIRTUAL SIMULATORS AS AN ELEMENT OF INFORMATION 

TECHNOLOGY APPLICATION IN TEACHING PHYSICS  

 

ɺɯʈʊʋɸʃʔʅɯ ʉʀʄʋʃʗʊʆʈʀ ʗʂ ɽʃɽʄɽʅʊ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ɺʀʂʃɸɼɸʅʅɯ ʌɯɿʀʂʀ 

 

Kaidan V.P.,  
Senior Lecturer,  

LLC ñTechnical university  

ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine;  

Senior Lecturer, Khmelnytskyi 

Professional College of Economics  

and Technology of University  

of Economics and Entrepreneurship 

 

 

Pokhytun O.O., 
Student (group ɯʇɿ-11),  

University of Economics and 

Entrepreneurship, 

Khmelnytskyi, Ukraine 

Кайдан В.П.,  
ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ; ʩʪʘʨʰʠʡ 

ʚʠʢʣʘʜʘʯ, ʍʤʝʣʴʥʠʮʴʢʠʡ ʬʘʭʦʚʠʡ 

ʝʢʦʥʦʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʣʝʜʞ 

ʋʥʽʚʝʨʩʠʪʝʪʫ ʝʢʦʥʦʤʽʢʠ ʽ 

ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ,  
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Похитун О.О.,  
ʩʪʫʜʝʥʪ ʛʨ. ɯʇɿ-11,  

ʋʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ 

ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ,  

ʤ. ʍʤʝʣʴʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

 

ɺʽʨʪʫʘʣʴʥʽ ʩʠʤʫʣʷʪʦʨʠ ï ʮʝ ʧʨʦʛʨʘʤʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʪʚʦʨʶʚʘʪʠ ʨʽʟʥʽ ʧʨʦʮʝʩʠ, ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʘ ʩʠʪʫʘʮʽʾ ʚ 

ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʝʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʘʙʦ ʷʚʠʱ, ʷʢʽ ʚʘʞʢʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ ʚʽʜʪʚʦʨʠʪʠ ʚ 

ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. ɺʽʨʪʫʘʣʴʥʽ ʩʠʤʫʣʷʪʦʨʠ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ 

ʬʽʟʠʢʠ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʥʝʤʘʻ ʜʦʩʪʫʧʫ ʜʦ ʨʝʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ 

ʢʦʣʠ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʘʙʦ ʩʢʣʘʜʥʠʤʠ ʜʣʷ 

ʚʽʜʪʚʦʨʝʥʥʷ ʚ ʢʣʘʩʽ. ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʩʠʤʫʣʷʪʦʨʽʚ ʫ ʥʘʚʯʘʥʥʽ ʬʽʟʠʢʠ: 

1. ɹʝʟʧʝʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ: ʥʘʧʨʠʢʣʘʜ, ʚʠʚʯʝʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʯʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʶ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʪʚʦʨʝʥʽ ʙʝʟ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʘ ʞʠʪʪʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ. 

2. ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ: ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ 
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ʢʨʘʱʝ ʟʘʩʚʦʾʪʠ ʤʘʪʝʨʽʘʣ ʽ ʫʥʠʢʥʫʪʠ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʜʫʞʝ ʟʨʫʯʥʦ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʩʪʫʜʝʥʪʘʤ ʧʦʪʨʽʙʥʦ 

ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʭʽʜ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʥʝ ʣʠʰʝ ʡʦʛʦ ʢʽʥʮʝʚʠʡ 

ʨʝʟʫʣʴʪʘʪ. 

3. ɽʢʦʥʦʤʽʷ ʨʝʩʫʨʩʽʚ: ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʟʤʝʥʰʫʶʪʴ ʧʦʪʨʝʙʫ ʚ 

ʜʦʨʦʛʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʪʘ ʤʘʪʝʨʽʘʣʘʭ, ʘ ʮʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʤʘʶʪʴ ʦʙʤʝʞʝʥʽ ʬʽʥʘʥʩʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʨʠʜʙʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

4. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽ ʥʘʦʯʥʽʩʪʴ: ʚʽʨʪʫʘʣʴʥʽ ʩʠʤʫʣʷʪʦʨʠ ʥʘʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʷʢʽ ʩʢʣʘʜʥʦ ʚʽʜʪʚʦʨʠʪʠ ʚ ʨʝʘʣʴʥʦʤʫ 

ʞʠʪʪʽ, ʘʙʦ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʥʝʚʠʜʠʤʽ ʷʚʠʱʘ (ʥʘ 

ʢʰʪʘʣʪ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʘʙʦ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʘʪʦʤʥʦʤʫ ʷʜʨʽ), ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʢʦʥʮʝʧʮʽʡ. 

5. ʄʦʞʣʠʚʽʩʪʴ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ: ʚʽʨʪʫʘʣʴʥʽ ʩʠʤʫʣʷʪʦʨʠ 

ʤʦʞʫʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ, 

ʦʩʢʽʣʴʢʠ ʧʝʜʘʛʦʛ ʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʩʠʤʫʣʷʮʽʡ ʜʣʷ ʫʯʥʽʚ ʽʟ 

ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʟʥʘʥʴ, ʱʦ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʛʥʫʯʢʽʰʠʤ ʽ ʝʬʝʢʪʠʚʥʽʰʠʤ. 

6. ʈʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ: ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʠʤʫʣʷʪʦʨʠ, ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, 

ʢʦʥʪʨʦʣʶʶʯʠ ʢʦʞʝʥ ʝʪʘʧ ʧʨʦʮʝʩʫ, ʘ ʮʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʥʘʚʠʯʦʢ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʤʘʡʙʫʪʥʽʭ ʬʽʟʠʢʽʚ ʪʘ ʽʥʞʝʥʝʨʽʚ. 

7. ʄʦʞʣʠʚʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʟ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ: ʫ 

ʩʠʤʫʣʷʪʦʨʘʭ ʤʦʞʥʘ ʟʘʜʘʚʘʪʠ ʪʘʢʽ ʫʤʦʚʠ, ʷʢʽ ʚʘʞʢʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ 

ʩʪʚʦʨʠʪʠ ʚ ʨʝʘʣʴʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʘʙʩʦʣʶʪʥʠʡ ʚʘʢʫʫʤ, ʝʢʩʪʨʝʤʘʣʴʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʘʚʽʪʘʮʽʾ, ʮʝ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʬʽʟʠʯʥʽ ʟʘʢʦʥʠ ʫ ʥʝʟʚʠʯʥʠʭ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ 

ʫʤʦʚʘʭ ʪʘ ʩʠʪʫʘʮʽʷʭ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʧʨʠʢʣʘʜʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʩʠʤʫʣʷʮʽʡ ʻ ʩʘʡʪ 

https://phet.colorado.edu/, ʷʢʠʡ ʧʨʦʧʦʥʫʻ ʘʥʛʣʦʤʦʚʥʽ ʩʠʤʫʣʷʮʽʾ ʟ 

ʧʝʨʝʢʣʘʜʦʤ ʥʘ ʙʝʟʣʽʯ ʤʦʚ, ʚʢʣʶʯʥʦ ʟ ʫʢʨʘʾʥʩʴʢʦʶ. ʎʝ ʙʝʟʢʦʰʪʦʚʥʘ 

ʧʣʘʪʬʦʨʤʘ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ, ʱʦ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʷʢʽʩʥʦʶ ʛʨʘʬʽʢʦʶ. ʉʠʤʫʣʷʮʽʾ ʟʨʫʯʥʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ: ʾʭ 

ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʥʘ ʧʦʚʥʠʡ ʝʢʨʘʥ, ʣʝʛʢʦ ʟʤʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ, ʘ ʪʘʢʦʞ 

ʚʠʨʽʰʫʚʘʪʠ ʢʽʣʴʢʽʩʥʽ, ʷʢʽʩʥʽ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʚʜʘʥʥʷ. ʎʝʡ ʩʘʡʪ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʫ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ, 

ʜʦʩʪʫʧʥʠʡ ʷʢ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʘʭ, ʪʘʢ ʽ ʥʘ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʷʭ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʣʘʩʥʠʡ ʧʨʠʩʪʨʽʡ. 

 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

261 

 
 

Рис. 1. Симуляція «Основи геометричної оптики» 

 

 
 

Рис. 2. Симуляція «Електромагнетизм» 

 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʽʥʪʝʛʨʫʻ ʥʦʚʽ ʟʥʘʥʥʷ ʫ ʚʣʘʩʥʫ 

ʩʠʩʪʝʤʫ ʟʥʘʥʴ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ 

ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʫʤʦʚʣʶʻʪʴʩʷ ʥʝ ʣʠʰʝ ʦʩʦʙʠʩʪʠʤ ʜʦʩʚʽʜʦʤ, ʘ ʡ 

ʟʜʘʪʥʽʩʪʶ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʪʦʯʫʶʯʠʤ ʩʚʽʪʦʤ. ʅʘ ʩʧʨʠʡʥʷʪʪʷ ʚʧʣʠʚʘʶʪʴ ʥʝ 

ʪʽʣʴʢʠ ʨʦʟʫʤʦʚʽ ʟʜʽʙʥʦʩʪʽ, ʘʣʝ ʡ ʚʠʭʦʚʘʥʥʷ ʪʘ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ. 

ʆʪʞʝ, ʩʠʤʫʣʷʮʽʾ ʷʢ ʩʢʣʘʜʦʚʘ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ 
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ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ɺʽʨʪʫʘʣʴʥʽ ʩʠʤʫʣʷʪʦʨʠ ʩʪʘʶʪʴ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʥʘʚʯʘʥʥʽ 

ʬʽʟʠʢʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʥʘʚʽʪʴ ʟʘ 

ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ ʯʠ ʜʦʩʪʫʧʫ ʜʦ ʦʙʣʘʜʥʘʥʥʷ. ɺʦʥʠ ʨʦʙʣʷʪʴ ʧʨʦʮʝʩ 

ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʙʽʣʴʰ ʛʥʫʯʢʠʤ ʽ ʮʽʢʘʚʠʤ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʫʜʝʥʪʘʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, ʟʤʽʥʶʚʘʪʠ ʫʤʦʚʠ ʪʘ ʥʘʦʯʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʂʨʽʤ ʪʦʛʦ, ʩʠʤʫʣʷʪʦʨʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʘʩʚʦʶʚʘʪʠ 

ʩʢʣʘʜʥʽ ʪʝʤʠ ʙʝʟ ʨʠʟʠʢʫ ʪʘ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʘʛʘʣʦʤ, ʚʽʨʪʫʘʣʴʥʽ 

ʩʠʤʫʣʷʪʦʨʠ ʩʧʨʠʷʶʪʴ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ ʽ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʜʦʧʦʤʘʛʘʶʯʠ ʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʥʘʚʠʯʢʠ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ, ʷʢʽ ʻ ʚʘʞʣʠʚʠʤʠ ʫ ʥʘʫʢʦʚʽʡ ʽ 

ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʥʝʦʙʭʽʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ, ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʥʦʤʽʢʦʶ ʚ ʫʤʦʚʘʭ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʰʚʠʜʢʠʭ ʟʤʽʥ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʠʡʤʘʪʠ ʩʪʨʘʪʝʛʽʯʥʦ 

ʚʘʞʣʠʚʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʛʥʦʟʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʧʦʢʨʘʱʫʶʯʠ ʩʪʽʡʢʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʤʫ ʽʥʪʝʨʬʝʡʩʫ, Excel ʻ 

ʧʦʧʫʣʷʨʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʝʢʦʥʦʤʽʩʪʽʚ, ʘʥʘʣʽʪʠʢʽʚ ʪʘ ʫʧʨʘʚʣʽʥʮʽʚ. 

ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʦʙʯʠʩʣʝʥʥʷ, 

ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʚʦʜʠʪʠ ʦʧʪʠʤʽʟʘʮʽʶ ʪʘ 

ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʽ ʝʢʦʥʦʤʽʯʥʽ ʩʮʝʥʘʨʽʾ. Excel ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʚʜʷʢʠ ʥʠʟʮʽ ʚʙʫʜʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʬʫʥʢʮʽʡ ʪʘ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʩʪʠʡ ʽ ʟʨʦʟʫʤʽʣʠʡ ʩʧʦʩʽʙ ʜʣʷ ʘʥʘʣʽʟʫ, 

ʦʙʯʠʩʣʝʥʴ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ, ʷʢ Excel 

ʜʦʧʦʤʘʛʘʻ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ: 

1. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʦʙʯʠʩʣʝʥʴ 

ʇʨʠʢʣʘʜ: ʈʦʟʨʘʭʫʥʦʢ ʧʨʠʙʫʪʢʫ ʚʽʜ ʧʨʦʜʘʞʽʚ, ʜʝ ʚʠ ʤʘʻʪʝ ʩʪʦʚʧʝʮʴ ʟ 

ʮʽʥʘʤʠ, ʢʽʣʴʢʦʩʪʷʤʠ ʪʘ ʩʪʘʚʢʦʶ ʧʦʜʘʪʢʫ. 
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ʌʦʨʤʫʣʘ: ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʚ ʢʦʞʥʦʤʫ ʨʷʜʢʫ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʬʦʨʤʫʣʫ: =B2 * C2 *  (1 ï D2) 

ʊʫʪ B2 ï ʮʽʥʘ, C2 ï ʢʽʣʴʢʽʩʪʴ, D2 ï ʧʦʜʘʪʦʢ. Excel ʘʚʪʦʤʘʪʠʯʥʦ 

ʦʙʯʠʩʣʠʪʴ ʧʨʠʙʫʪʦʢ ʜʣʷ ʚʩʴʦʛʦ ʩʪʦʚʧʮʷ. 

2. ɸʥʘʣʽʟ ʜʘʥʠʭ (ʈʝʛʨʝʩʽʷ) 

ʇʨʠʢʣʘʜ: ʇʦʙʫʜʦʚʘ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʜʘʞʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ. 

ʈʦʟʚôʷʟʘʥʥʷ: 

1. ʋʚʽʤʢʥʽʪʴ ʚʢʣʘʜʢʫ çɸʥʘʣʽʟ ʜʘʥʠʭè (ʗʢʱʦ ʢʦʤʘʥʜʘ ɸʥʘʣʽʟ ʜʘʥʠʭ 

ʥʝʜʦʩʪʫʧʥʘ, ʥʝʦʙʭʽʜʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘʜʙʫʜʦʚʫ çʇʘʢʝʪ ʘʥʘʣʽʟʫè: ʌʘʡʣ Ÿ 

ʇʘʨʘʤʝʪʨʠ Ÿ ʅʘʜʙʫʜʦʚʠ Ÿ ʇʘʢʝʪ ʘʥʘʣʽʟʫ). 

2. ɺʠʙʝʨʽʪʴ çʈʝʛʨʝʩʽʷè, ʚʢʘʞʽʪʴ ʜʽʘʧʘʟʦʥʠ ʟʘʣʝʞʥʦʾ ʪʘ ʥʝʟʘʣʝʞʥʦʾ 

ʟʤʽʥʥʠʭ. 

3. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ çʆʂè Excel ʩʪʚʦʨʠʪʴ ʪʘʙʣʠʮʶ ʟ ʨʝʛʨʝʩʽʡʥʠʤʠ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʽʚ. 

3. ʆʧʪʠʤʽʟʘʮʽʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽʾʚ 

ʇʨʠʢʣʘʜ: ʄʘʢʩʠʤʽʟʘʮʽʷ ʧʨʠʙʫʪʢʫ ʟʘ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʈʦʟʚôʷʟʘʥʥʷ: 

1. ɺʩʪʘʥʦʚʽʪʴ ʤʝʪʫ, ʥʘʧʨʠʢʣʘʜ, ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʢʣʽʪʠʥʢʫ C10, ʜʝ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʧʨʠʙʫʪʦʢ. 

2. ʋʚʽʤʢʥʽʪʴ ʇʦʰʫʢ ʨʽʰʝʥʥʷ (Solver), ʟʘʜʘʡʪʝ ʢʣʽʪʠʥʢʫ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ, ʟʤʽʥʥʽ ʪʘ ʦʙʤʝʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʱʦʙ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ). 

3. Solver ʟʥʘʡʜʝ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʩʢʽʣʴʢʠ ʦʜʠʥʠʮʴ 

ʧʨʦʜʫʢʮʽʾ ʚʠʨʦʙʠʪʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ. 

4. ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ 

ʇʨʠʢʣʘʜ: ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩʪʽ ʧʦʧʠʪʫ ʚʽʜ ʮʽʥʠ. 

ʈʦʟʚôʷʟʘʥʥʷ: 

1. ɺʚʝʜʽʪʴ ʟʥʘʯʝʥʥʷ ʮʽʥ ʚ ʦʜʥʦʤʫ ʩʪʦʚʧʮʽ, ʘ ʦʙʩʷʛʠ ʧʦʧʠʪʫ ï ʚ 

ʽʥʰʦʤʫ. 

2. ɺʠʜʽʣʽʪʴ ʜʘʥʽ ʪʘ ʦʙʝʨʽʪʴ ʪʠʧ ʛʨʘʬʽʢʘ, ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʦʚʠʡ 

ʛʨʘʬʽʢ (Scatter Plot). 

3. Excel ʧʦʙʫʜʫʻ ʛʨʘʬʽʢ, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʧʦʧʠʪ 

ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʥʠ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫ ʚʽʟʫʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ. 

5. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʇʨʠʢʣʘʜ: ʆʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʟʘʨʧʣʘʪʠ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʽ 

ʚʠʚʝʜʝʥʥʷ ʛʽʩʪʦʛʨʘʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʜʦʭʦʜʽʚ. 

ʈʦʟʚôʷʟʘʥʥʷ: 

ɼʣʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʬʦʨʤʫʣʫ: 

=AVERAGE(B2:B100) 
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ɼʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ: =STDEV.P(B2:B100) 

ɻʽʩʪʦʛʨʘʤʫ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʯʝʨʝʟ çɸʥʘʣʽʟ ʜʘʥʠʭè Ÿ çɻʽʩʪʦʛʨʘʤʘè, 

ʱʦʙ ʧʦʢʘʟʘʪʠ ʨʦʟʧʦʜʽʣ ʜʦʭʦʜʽʚ 

6. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʨʦʩʽʚ 

ʇʨʠʢʣʘʜ: ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʽʤʧʦʨʪʫ ʜʘʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʫ ʧʽʜʩʫʤʢʽʚ. 

ʈʦʟʚôʷʟʘʥʥʷ: 

1. ɿʘʧʠʰʽʪʴ ʤʘʢʨʦʩ: ʈʦʟʨʦʙʥʠʢ Ÿ ɿʘʧʠʩ ʤʘʢʨʦʩʫ, ʥʘʟʚʽʪʴ ʡʦʛʦ 

(ʥʘʧʨʠʢʣʘʜ, ImportData). 

2. ɺʠʢʦʥʘʡʪʝ ʜʽʾ (ʽʤʧʦʨʪ ʜʘʥʠʭ, ʬʦʨʤʘʪʫʚʘʥʥʷ, ʦʙʯʠʩʣʝʥʥʷ). 

3. ɿʘʚʝʨʰʽʪʴ ʟʘʧʠʩ. ʊʝʧʝʨ ʱʦʨʘʟʫ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʧʦʚʪʦʨʠʪʠ ʮʽ ʜʽʾ, 

ʟʘʧʫʩʪʽʪʴ ʤʘʢʨʦʩ. ʎʝ ʟʥʘʯʥʦ ʧʨʠʰʚʠʜʰʫʻ ʨʦʙʦʪʫ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʨʫʪʠʥʥʠʭ ʟʘʜʘʯ. 

Excel ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʘʥʘʣʽʪʠʢʠ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʤʦʞʣʠʚʦʩʪʷʤ ʜʣʷ ʦʙʯʠʩʣʝʥʴ, ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ, ʘʥʘʣʽʪʠʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʘʢʨʦʩʠ, Excel ʩʧʨʦʱʫʻ ʨʫʪʠʥʥʽ ʟʘʜʘʯʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʝʢʦʥʦʤʽʩʪʘʤ ʪʘ ʘʥʘʣʽʪʠʢʘʤ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʽ 

ʧʨʠʡʥʷʪʪʽ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ. ʇʨʠʢʣʘʜʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʷʢ ʰʚʠʜʢʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʧʘʨʘʤʝʪʨʠ, ʦʮʽʥʠʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ. ʎʝ 

ʨʦʙʠʪʴ Excel ʥʝʟʘʤʽʥʥʠʤ ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʽ 

ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʮʝʥʘʨʽʾʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʘʥʘʣʽʪʠʢʠ ʪʘ ʧʦʣʝʛʰʫʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʋ ʥʘʚʯʘʥʥʽ 

Excel ʟʘʙʝʟʧʝʯʫʻ ʤʽʩʪʦʢ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʨʝʘʣʴʥʠʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʟʘʜʘʯʘʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʫʜʝʥʪʘʤ ʥʘʙʫʚʘʪʠ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ, ʷʢʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 
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VISUALIZATION USING MATLAB AND PYTHON  

 

ʊɽʇʃʆʊɽʍʅɯʏʅɯ ʈʆɿʈɸʍʋʅʂʀ ʊɸ ɺɯɿʋɸʃɯɿɸʎɯʗ 

ʈɽɿʋʃʔʊɸʊɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ MATLAB ɯ PYTHON 

 

Miroshnychenko S.O.,  
Senior Teacher,  

LLC ñTechnical university  

ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine 

Мірошниченко С.О.,  
ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ 

ʧʦʪʨʝʙʫʶʪʴ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʥʝʦʙʭʽʜʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ 

ʛʥʫʯʢʽʩʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʅʘʪʝʧʝʨ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʣʷ ʚʢʘʟʘʥʠʭ ʟʘʜʘʯ ʦʪʨʠʤʘʣʠ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

Matlab [1] ʪʘ Python [2]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʚʢʘʟʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʪʝʧʣʦʦʙʤʽʥʫ, ʩʧʨʦʱʝʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʷʢʦʾ ʟʘ ʟʘʢʦʥʦʤ ʅʴʶʪʦʥʘ-

ʈʽʭʤʘʥʘ ʤʘʻ ʚʠʛʣʷʜ: 
ὨὝ

Ὠὸ
‌Ὕ Ὕ ȟ 

ʜʝ ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, ʂ; ʊ0 ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʂ; t ï ʯʘʩ, ʭʚ. 

 

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʪʝʧʣʦʦʙʤʽʥʫ ʚ Python ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ odeint [3], ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ 

ʙʽʙʣʽʦʪʝʮʽ scipy.integrate [4], ʪʦʜʽ ʷʢ ʫ Matlab ʟʘʩʪʦʩʦʚʘʥʦ ʚʙʫʜʦʚʘʥʠʡ 

ʤʝʪʦʜ ode45 [5]. 

ʇʨʠ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʧʨʦʮʝʩʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʠʷʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʦʟʥʘʢʘʤʠ. ɿ ʪʦʯʢʠ ʟʦʨʫ 

ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Matlab ʤʘʻ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʠʡ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʩʠʥʪʘʢʩʠʩ ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʘʩʠʚʘʤʠ ʪʘ ʤʘʪʨʠʮʷʤʠ (ʨʠʩ.1, 

ʘ), ʚ ʪʦʡ ʯʘʩ ʷʢ Python ʧʦʪʨʝʙʫʻ ʽʤʧʦʨʪʫ ʜʦʜʘʪʢʦʚʠʭ ʙʽʙʣʽʦʪʝʢ, ʘʣʝ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʪʠ ʨʝʘʣʽʟʘʮʽʶ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʧʦʪʨʝʙʠ ʟʘʚʜʘʥʥʷ 

ʤʦʜʝʣʶʚʘʥʥʷ (ʨʠʩ. 1, ʙ).  
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ɿʦʢʨʝʤʘ, ʤʝʪʦʜ odeint ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʣʛʦʨʠʪʤ LSODA, ʷʢʠʡ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʝʨʝʤʠʢʘʪʠʩʷ ʤʽʞ ʤʝʪʦʜʘʤʠ ʜʣʷ ʞʦʨʩʪʢʠʭ ʩʠʩʪʝʤ ʪʘ ʥʝʞʦʨʩʪʢʠʭ ʩʠʩʪʝʤ, 

ʪʦʜʽ ʷʢ ode45 ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʈʫʥʛʝ-ʂʫʪʪʘ-ʌʝʣʴʙʝʨʛʘ 4-5 ʧʦʨʷʜʢʫ, 

ʷʢʠʡ ʢʨʘʱʝ ʧʨʘʮʶʻ ʟ ʥʝʞʦʨʩʪʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʨʠ ʢʦʥʪʨʦʣʽ ʪʦʯʥʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʽʚ odeint ʢʦʥʪʨʦʣʶʻ ʣʦʢʘʣʴʥʫ ʧʦʭʠʙʢʫ ʫʩʽʯʝʥʥʷ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ode45 ʟʘ ʚʠʙʦʨʦʤ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʷʢ 

ʘʙʩʦʣʶʪʥʦʾ, ʪʘʢ ʽ ʚʽʜʥʦʩʥʦʾ ʧʦʭʠʙʢʠ ʦʙʯʠʩʣʝʥʴ.  

 

 
ʘ) 

 
ʙ) 

 

Рис. 1. Програмні реалізації спрощеної моделі конвективного 

теплообміну мовами програмування Matlab (а) і Python (б) 
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ʇʨʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʦʙʠʜʚʘ ʟʘʩʦʙʠ ʥʘʜʘʶʪʴ 

ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ: ʩʝʨʝʜʦʚʠʱʝ Matlab ʤʘʻ 

ʙʽʣʴʰ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʛʨʘʬʽʢʽʚ, 

ʪʦʜʽ ʷʢ ʙʽʙʣʽʦʪʝʢʘ Python Matplotlib [6] ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ. 

ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʦʭʦʣʦʜʞʝʥʥʷ ʦʙôʻʢʪʫ ʚʧʨʦʜʦʚʞ 100 ʭʚʠʣʠʥ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 400ÁC ʦʙʠʜʚʘ ʟʘʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʜʘʣʠ 

ʽʜʝʥʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 2), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʪʦʯʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ. 

 

 
ʘ) 

 

 
ʙ) 

Рис. 2. Візуалізація результатів моделювання конвективного 

теплообміну засобами Python (а) і Matlab (б) 
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ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʦʙʠʜʚʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ 

ʝʬʝʢʪʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ʉʝʨʝʜʦʚʠʱʝ Matlab ʥʘʜʘʻ ʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʽʟ ʟʨʫʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʧʨʦʧʦʥʫʻ ʧʨʦʩʪʦʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʛʦʪʦʚʽ ʨʽʰʝʥʥʷ, ʥʘ ʢʰʪʘʣʪ Simulink ʪʘ Simscape, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʽʜʝʘʣʴʥʠʤ ʜʣʷ ʽʥʞʝʥʝʨʽʚ ʪʘ ʧʨʘʢʪʠʢʽʚ. ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

Python, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰʦʶ ʛʥʫʯʢʽʩʪʶ, ʚʽʜʢʨʠʪʽʩʪʶ ʪʘ 

ʤʦʞʣʠʚʽʩʪʶ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʻ ʚʽʜʤʽʥʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜʢʨʠʪʦʛʦ ʪʘ ʨʦʟʰʠʨʶʚʘʣʴʥʦʛʦ ʢʦʜʫ. 

ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʩʦʙʫ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʧʝʮʠʬʽʢʠ 

ʟʘʜʘʯʽ ʪʘ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ. 

 

Перелік використаних джерел 

1. MATLAB. MathWorks ï Maker of MATLAB and Simulink ï MATLAB 

& Simulink. URL: https://www.mathworks.com/products/matlab.html (date 

of access: 07.10.2024) 

2. Welcome to Python.org. Python.org. URL: https://www.python.org/ 

(date of access: 17.10.2024). 

3. odeint ï SciPy v1.14.1 Manual. Numpy and Scipy Documentation ï 

Numpy and Scipy documentation. URL: https://docs.scipy.org/doc/scipy/ 

reference/generated/scipy.integrate.odeint.html#scipy.integrate.odeint (date 

of access: 17.10.2024).  

4. Integration and ODEs (scipy.integrate) ï SciPy v1.14.1 Manual. Numpy 

and Scipy Documentation ï Numpy and Scipy documentation. 

URL: https://docs.scipy.org/doc/scipy/reference/integrate.html (date of 

access: 17.10.2024). 

5. ode45 ï Solve nonstiff differential equations ï mediumorder method ï 

MATLAB.  MathWorks ï Maker of MATLAB and Simulink ï MATLAB & 

Simulink. URL: https://www.mathworks.com/help/matlab/ref/ode45. 

html?s_tid=srchtitle_site_search_1_ode45 (date of access: 10.10.2024).  

6. Matplotlib ï Visualization with Python. Matplotlib ï Visualization with 

Python. URL: https://matplotlib.org/ (date of access: 17.10.2024). 

 

 

 

 

 

 

 

 



International scientific conference 

270 

DOI https://doi.org/10.30525/978-9934-26-506-8-204 
 
IMPLEMENTATION OF MINECRAFT EDUCATION EDITION  

AS AN ELEMENT OF GAMIFICATION IN TEACHING 
MATHEMATICAL DISCIPLINES  

 
ɿɸʉʊʆʉʋɺɸʅʅʗ MINECRAFT EDUCATION EDITION 
ʗʂ ɽʃɽʄɽʅʊʋ ɻɽʁʄɯʌɯʂɸʎɯɰ ʇʈʀ ɺʀʂʃɸɼɸʅʅɯ 

ʄɸʊɽʄɸʊʀʏʅʀʍ ɼʀʉʎʀʇʃɯʅ 
 

Fedorenko O.H.,  
PhD (Pedagogy),  

Associate Professor,  
Donbas State Pedagogical Univesrity, 

Dnipro, Ukraine 
 

Kaidan N.V.,  
PhD (Physics and Mathematics), 

Associate Professor, LLC ñTechnical 
university ñMetinvest polytechnicò, 

Metinvest holding LLC,  
Zaporizhzhia, Ukraine 

 

Andrusyk  A.A.,  
Student,  

Donbas State Pedagogical Univesrity, 
Dnipro, Ukraine 

Федоренко О.Г.,  
ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ, ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ 
ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çɼʦʥʙʘʩʴʢʠʡ 
ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 
ʫʥʽʚʝʨʩʠʪʝʪè, ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 
 

Кайдан Н.В.,  
ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ,  
ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  
ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 
 
 

Андрусик А.А.,  
ʩʪʫʜʝʥʪ, ɼʝʨʞʘʚʥʠʡ ʚʠʱʠʡ 
ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ çɼʦʥʙʘʩʴʢʠʡ 
ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 
ʫʥʽʚʝʨʩʠʪʝʪè,  
ʤ. ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ 

 
ɻʝʡʤʽʬʽʢʘʮʽʷ ʚ ʦʩʚʽʪʽ ï ʮʝ ʧʽʜʭʽʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʛʨʦʚʽ ʝʣʝʤʝʥʪʠ ʪʘ 

ʧʨʠʥʮʠʧʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ ʟʘʣʫʯʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 
ɺʦʥʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʢʣʶʯʝʥʥʽ ʝʣʝʤʝʥʪʽʚ ʟʤʘʛʘʥʥʷ, ʥʘʛʦʨʦʜ, ʨʽʚʥʽʚ ʽ 
ʜʦʩʷʛʥʝʥʴ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʄʝʪʘ ʛʝʡʤʽʬʽʢʘʮʽʾ ï ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ 
ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ, ʮʽʢʘʚʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. 
ɼʦ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʝʡʤʽʬʽʢʘʮʽʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʩʠʩʪʝʤʫ ʙʘʣʽʚ, 

ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʟʘ ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ, ʚʠʢʦʥʘʥʽ ʟʘʚʜʘʥʥʷ, 
ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʪʦʱʦ. ʎʝ ʩʪʚʦʨʶʻ ʩʠʩʪʝʤʫ ʤʠʪʪʻʚʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ, 
ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʙʘʯʠʪʠ ʧʨʦʛʨʝʩ. ʂʦʣʠ ʥʘʙʠʨʘʻʪʴʩʷ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ, ʻ 
ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʭʦʜʠʪʠ ʥʘ ʥʦʚʽ çʨʽʚʥʽè ʘʙʦ ʦʪʨʠʤʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ 
ʥʘʛʦʨʦʜʠ. ʎʝ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ, ʦʩʢʽʣʴʢʠ ʢʦʞʝʥ ʨʽʚʝʥʴ ʚʽʜʦʙʨʘʞʘʻ 
ʧʨʦʛʨʝʩ ʫ ʥʘʚʯʘʥʥʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɼʦʰʢʘ ʣʽʜʝʨʽʚ ʜʦʧʦʤʘʛʘʻ ʧʦʙʘʯʠʪʠ 
ʩʚʦʻ ʤʽʩʮʝ ʩʝʨʝʜ ʦʜʥʦʛʨʫʧʥʠʢʽʚ, ʘʣʝ ʚʘʞʣʠʚʦ, ʱʦʙ ʮʝ ʥʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 
ʥʘʜʤʽʨʥʦʛʦ ʟʤʘʛʘʥʥʷ ʘʙʦ ʪʠʩʢʫ. ʊʘʢʦʞ, ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʤʦʞʥʘ 
ʚʙʫʜʫʚʘʪʠ ʩʶʞʝʪ, ʷʢʠʡ ʨʦʙʠʪʴ ʟʘʚʜʘʥʥʷ ʙʽʣʴʰ ʮʽʢʘʚʠʤʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ 
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çʧʦʜʦʨʦʞè, ʧʽʜ ʯʘʩ ʷʢʦʾ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ çʧʨʦʭʦʜʷʪʴè ʧʝʚʥʽ ʨʽʚʥʽ, 
ʚʠʢʦʥʫʶʪʴ ʤʽʩʽʾ ʪʘ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʟʥʘʥʥʷ. 
ɼʦ ʧʝʨʝʚʘʛ ʛʝʡʤʽʬʽʢʘʮʽʾ ʚ ʦʩʚʽʪʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʟʜʦʙʫʚʘʯʽ 

ʦʩʚʽʪʠ ʘʢʪʠʚʥʽʰʝ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʙʦ ʟʘʚʜʘʥʥʷ 
ʩʪʘʶʪʴ ʮʽʢʘʚʽʰʠʤʠ. ɺʦʥʠ ʙʘʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʾʭ ʟʫʩʠʣʴ ʦʜʨʘʟʫ, ʱʦ 
ʜʦʧʦʤʘʛʘʻ ʾʤ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʪʝʤʠ ʚʦʥʠ ʟʘʩʚʦʾʣʠ ʜʦʙʨʝ, ʘ ʥʘʜ ʯʠʤ ʱʝ ʚʘʨʪʦ 
ʧʦʧʨʘʮʶʚʘʪʠ. ɻʝʡʤʽʬʽʢʘʮʽʷ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʽ ʨʽʚʥʽ ʧʽʜʛʦʪʦʚʢʠ 
ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʽ ʘʜʘʧʪʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʧʦʪʨʝʙ. 
ɹʘʛʘʪʦ ʽʛʨʦʚʠʭ ʤʝʭʘʥʽʢ ʤʦʞʫʪʴ ʩʪʠʤʫʣʶʚʘʪʠ ʾʭ ʜʦ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʱʦ 
ʬʦʨʤʫʻ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʛʨʫʧʽ, ʜʦʤʦʚʣʷʪʠʩʷ ʪʘ ʧʨʠʡʤʘʪʠ ʢʦʣʝʢʪʠʚʥʽ 
ʨʽʰʝʥʥʷ. 
ʇʨʠʢʣʘʜʠ ʨʝʩʫʨʩʽʚ ʜʣʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʚ ʦʩʚʽʪʽ: 
ï ʂʣʘʩɼʦʜʞʦ (ClassDojo): ʧʦʧʫʣʷʨʥʘ ʥʘʚʯʘʣʴʥʘ ʧʣʘʪʬʦʨʤʘ, ʜʝ 

ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʦʪʨʠʤʫʶʪʴ ʙʘʣʠ ʟʘ ʧʦʚʝʜʽʥʢʫ, ʩʪʘʨʘʥʥʽʩʪʴ ʽ ʚʠʢʦʥʘʥʥʷ 
ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ ʤʦʞʫʪʴ ʦʙʤʽʥʶʚʘʪʠ ʾʭ ʥʘ ʥʘʛʦʨʦʜʠè; 
ï Quizizz ʪʘ Kahoot!: ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʢʪʦʨʠʥ 

ʜʦʟʚʦʣʷʶʪʴ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʟʤʘʛʘʪʠʩʷ ʤʽʞ ʩʦʙʦʶ ʘʙʦ ʧʨʘʮʶʚʘʪʠ ʚ 
ʢʦʤʘʥʜʽ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʫ ʬʦʨʤʘʪʽ ʛʨʠ; 
ï Minecraft Education Edition: ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʠʭ ʥʘʚʠʯʦʢ ʽ ʥʘʚʯʘʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥʘʤ. 
ʈʦʟʛʣʷʥʝʤʦ ʦʜʠʥ ʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʨʠʢʣʘʜʽʚ, ʘ ʩʘʤʝ Minecraft 

Education Edition. ʎʝ ʥʘʚʯʘʣʴʥʘ ʚʝʨʩʽʷ ʧʦʧʫʣʷʨʥʦʾ ʛʨʠ Minecraft, ʷʢʘ 
ʧʨʦʧʦʥʫʻ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʨʝʩʫʨʩʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 
ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʽ ʪʚʦʨʯʦʩʪʽ. ɿʘʚʜʷʢʠ ʚʙʫʜʦʚʘʥʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʜʣʷ 
ʛʝʡʤʽʬʽʢʘʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʚʝʩʪʽʚ, ʮʷ ʧʣʘʪʬʦʨʤʘ ʩʪʘʣʘ ʝʬʝʢʪʠʚʥʠʤ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʦʩʢʽʣʴʢʠ 
ʜʦʧʦʤʘʛʘʻ ʚʠʢʣʠʢʘʪʠ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʽʥʪʝʨʝʩ ʜʦ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 
ʥʘʚʯʘʥʥʷ ʟʘʛʘʣʦʤ.  
Minecraft ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʥʘʦʯʥʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʘʢʽ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʥʮʝʧʮʽʾ, ʷʢ ʧʣʦʱʘ, ʦʙôʻʤ, ʢʦʦʨʜʠʥʘʪʠ, 
ʩʠʤʝʪʨʽʷ, ʧʨʦʧʦʨʮʽʾ ʪʘ ʽʥʰʽ. ɺʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʢʚʝʩʪʠ ʘʙʦ 
ʟʘʚʜʘʥʥʷ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚʠʨʽʰʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 
ʟʘʜʘʯ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʨʽʚʥʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʫʥʦʢ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 
ʧʦʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʠ, ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʜʦ ʧʝʚʥʦʾ ʪʦʯʢʠ 
ʘʙʦ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʨʦʧʦʨʮʽʡ. 
ʊʘʢʠʡ ʧʽʜʭʽʜ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʮʽʢʘʚʠʤ ʽ ʟʘʭʦʧʣʠʚʠʤ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ 
ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʂʨʽʤ ʮʴʦʛʦ 
ʟʘʦʭʦʯʫʻ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ, ʱʦ ʻ 
ʚʘʞʣʠʚʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. 
Minecraft Education Edition ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʣʘʪʬʦʨʤ MakeCode ʪʘ Python, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ 
ʝʣʝʤʝʥʪʠ ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʤʘʪʝʤʘʪʠʯʥʽ ʜʠʩʮʠʧʣʽʥʠ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ 
ʦʙʯʠʩʣʝʥʴ, ʩʪʚʦʨʝʥʥʷ ʧʦʩʣʽʜʦʚʥʠʭ ʧʨʦʮʝʩʽʚ (ʘʣʛʦʨʠʪʤʽʚ) ʜʦʧʦʤʘʛʘʶʪʴ 
ʢʦʨʠʩʪʫʚʘʯʘʤ ʙʘʯʠʪʠ ʨʝʘʣʴʥʽ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 
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Minecraft Education Edition ʧʨʦʧʦʥʫʻ ʯʫʜʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠ 
ʧʦʥʷʪʪʷ ʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʘ 
ʛʝʡʤʽʬʽʢʦʚʘʥʽ ʤʝʪʦʜʠ. ʃʦʛʽʯʥʽ ʬʫʥʢʮʽʾ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʙʽʣʴʰ 
ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʡ, ʪʘʢʠʭ ʷʢ 
ʘʣʛʦʨʠʪʤʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʢʦʤʧ'ʶʪʝʨʽʚ ʪʘ 
ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ. ɿʘʚʜʷʢʠ Minecraft ʤʦʞʥʘ ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʚʯʘʪʠ ʮʽ 
ʬʫʥʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʥʽ ʙʣʦʢʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 
ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʜʘʯ. Minecraft Education Edition ʜʦʟʚʦʣʷʻ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʘʥʜʥʽ ʙʣʦʢʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ ʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ. 
ʂʦʤʘʥʜʥʽ ʙʣʦʢʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʜʽʾ, ʚʠʢʦʥʫʶʯʠ ʢʦʤʘʥʜʠ ʚ 
ʛʨʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʚʥʠʭ ʫʤʦʚ, ʱʦ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʣʦʛʽʯʥʠʤʠ 
ʬʫʥʢʮʽʷʤʠ ʚ ʧʨʦʛʨʘʤʫʚʘʥʥʽ. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʟʘʜʘʯʽ, ʷʢʫ ʤʦʞʥʘ 
ʨʦʟôʷʟʘʪʠ ʟʘʩʦʙʘʤʠ Minecraft Education Edition. 
ɿʘʜʘʯʘ: ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʚ Minecraft 
ʉʪʚʦʨʽʪʴ ʘʚʪʦʤʘʪʠʯʥʫ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ, ʷʢʘ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʣʠʰʝ ʪʦʜʽ, 

ʢʦʣʠ ʚʠʢʦʥʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʢʽʣʴʢʘ ʫʤʦʚ: 
ï ʫʩʪʘʥʦʚʢʘ ʜʚʦʭ ʢʥʦʧʦʢ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʩʠʩʪʝʤʠ (ʣʦʛʽʢʘ AND); 
ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ, ʱʦ ʨʝʘʛʫʶʪʴ ʥʘ ʟʤʽʥʠ ʚ ʩʝʨʝʜʦʚʠʱʽ 

(ʥʘʧʨʠʢʣʘʜ, ʥʘ ʧʨʠʙʫʪʪʷ ʤʦʙʽʚ ʯʠ ʟʤʽʥʠ ʫ ʩʚʽʪʽ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʦʛʽʯʥʽ 
ʦʧʝʨʘʮʽʾ OR; 
ï ʚʢʣʶʯʝʥʥʷ ʧʘʩʪʢʠ ʘʙʦ ʜʚʝʨʝʡ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʝʚʥʘ 

ʫʤʦʚʘ (ʥʘʧʨʠʢʣʘʜ, ʤʦʙ ʟʘ ʤʝʞʘʤʠ ʪʝʨʠʪʦʨʽʾ) ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ NOT. 
ɺʠʚʯʝʥʥʷ ʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ Minecraft Education Edition 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʝ ʪʽʣʴʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʘ ʡ ʥʘʚʠʯʦʢ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ. Minecraft Education Edition ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʜʣʷ ʥʘʚʯʘʥʥʷ ʣʦʛʽʯʥʠʤ ʬʫʥʢʮʽʷʤ, ʘʜʞʝ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʘʥʜʥʠʭ 
ʙʣʦʢʽʚ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʥʝ ʣʠʰʝ ʚʠʚʯʘʪʠ ʦʩʥʦʚʠ 
ʣʦʛʽʢʠ, ʘ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ 
ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ ʽ ʟʨʦʟʫʤʽʣʠʤ, ʩʧʨʠʷʶʯʠ 
ʨʦʟʚʠʪʢʫ ʚʘʞʣʠʚʠʭ ʥʘʚʠʯʦʢ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ. 
ɻʝʡʤʽʬʽʢʘʮʽʷ ï ʮʝ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʪʘ ʟʘʣʫʯʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. ʆʜʥʘʢ 
ʚʘʞʣʠʚʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʾʾ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʦʙʝʨʝʞʥʦ, ʘʙʠ ʚʦʥʘ 
ʜʦʧʦʚʥʶʚʘʣʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʥʝ ʩʪʘʚʘʣʘ ʩʘʤʦʮʽʣʣʶ. 
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ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʟʦʥʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʠʩʪʝʤʫ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʦʜʘʪʢʫ, ʨʦʟʨʦʙʣʝʥʦʛʦ, ʚ ʦʩʥʦʚʥʦʤʫ, 

ʤʦʚʦʶ Python, ʷʢʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʦʮʽʥʶʻ ʧʦʢʘʟʥʠʢʠ, ʧʦʨʽʚʥʶʻ ʾʭ ʟ 

ʥʦʨʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʪʘ ʨʦʙʠʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʟʤʽʥ ʜʘʥʠʭ. 

ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʘʧʨʦʚʘʜʠʪʠ ʥʘʩʪʫʧʥʠʤʠ ʢʨʦʢʘʤʠ: 

ï ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʦʚʪʦʨʶʚʘʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʩʘʤʝ ʟʘʤʽʥʘ ʨʫʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʦʯʠʩʪʢʠ ʜʘʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʤʠ, ʱʦ ʟʘʦʱʘʜʞʫʻ 

ʯʘʩ ʽ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʧʦʤʠʣʦʢ (ʟʙʽʣʴʰʫʻ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ). 

ï ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʦʜʥʦʨʽʜʥʦʩʪʽ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʦʯʠʩʪʢʠ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ï ʚʠʜʘʣʝʥʥʷ 
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ʜʫʙʣʽʢʘʪʽʚ, ʢʦʤʧʝʥʩʫʚʘʥʥʷ ʧʨʦʧʫʱʝʥʠʭ ʟʥʘʯʝʥʴ, ʘ ʪʘʢʦʞ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʜʘʥʠʭ ʫ ʧʦʪʨʽʙʥʠʡ ʬʦʨʤʘʪ. 

ï ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʙʘʟʠ ʜʘʥʠʭ, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʘʙʦ ʽʥʰʽ ʩʭʦʚʠʱʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʜʽʡʥʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʽ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ. 

ï ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʛʨʘʤʥʽ ʢʦʜʠ, ʥʘʧʠʩʘʥʽ ʥʘ 

Python, R, SQL, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Power BI 

ʽ Tableau, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʽ ʪʦʯʥʠʡ ʘʥʘʣʽʟ. 

ï ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

(ARIMA, SARIMA ʪʦʱʦ). 

ï ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʟʚʽʪʥʦʩʪʽ ʧʝʨʝʜʙʘʯʝʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 

ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʽ ʜʘʰʙʦʨʜʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʴ. ʆʩʦʙʘ, ʷʢʘ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʘʰʙʦʨʜʽʚ, ʷʢʽ ʦʥʦʚʣʶʶʪʴʩʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ ʟʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ï ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ ʰʚʠʜʰʠʤ, 

ʥʘʜʽʡʥʽʰʠʤ ʽ ʤʝʥʰ ʟʘʪʨʘʪʥʠʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ 

ʚʠʩʥʦʚʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʫ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʦʾ ʟʤʽʥʠ 

ʩʠʪʫʘʮʽʾ (ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʪʝʭʥʦʛʝʥʥʦʾ ʢʘʪʘʩʪʨʦʬʠ), ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʦʯʥʠʭ ʽ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʪʦʛʦ, ʷʢ ʩʠʩʪʝʤʘ ʧʨʘʮʶʚʘʪʠʤʝ: 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ, ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ, ʜʘʥʽ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʨʘʜʽʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʙʫʜʫʪʴ 

ʘʥʘʣʽʟʫʚʘʪʠʩʷ (ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʠʥʦʢ ʘʙʦ ʦʙôʻʤ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʫ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʦʱʦ). ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʘʚʝʜʝʥʦ ʯʘʩʪʠʥʫ ʜʘʥʠʭ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʟ ʩʘʡʪʫ https://data.gov.ua/ 
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Рис. 1. Приклад таблиці звіту по екологічній та радіаційній 

обстановці в зоні розташування атомних електростанцій 

 

ʇʨʦʛʨʘʤʘ ʢʦʥʚʝʨʪʫʻ ʜʘʥʽ ʚ ʬʦʨʤʘʪ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ (ʬʘʡʣ CSV ʘʙʦ XLSX). 

ʇʨʦʛʨʘʤʘ ʚʠʟʥʘʯʘʻ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʽ ʚʽʜʭʠʣʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʥʘ ʦʩʥʦʚʽ ʯʠʥʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤ. 

ɺʠʚʦʜʠʪʴʩʷ ʢʦʥʩʦʣʴʥʠʡ ʪʘ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʽʙʣʽʦʪʝʢʘ Tkinter (ʜʣʷ 

ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ) ʪʘ ʪʝʢʩʪʦʚʠʡ ʚʠʚʽʜ. 

ʅʘ ʦʩʥʦʚʽ ʦʧʨʘʮʴʦʚʘʥʠʭ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʧʠʩʘʥʽ ʬʫʥʢʮʽʾ ʜʣʷ 

ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ: ʢʦʣʠ ʧʦʢʘʟʥʠʢ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ ʘʙʦ 

ʢʦʣʠ ʧʝʨʝʚʠʱʫʻ/ʥʝ ʜʦʩʷʛʘʻ ʥʦʨʤʠ. ʇʽʜʩʫʤʢʦʚʽ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ ʘʙʦ 

ʛʨʘʬʽʢʽʚ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʝʢʨʘʥ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʘʥʘʣʽʟʫ. 

ɼʦʜʘʪʦʢ ʧʝʨʝʜʙʘʯʘʻ ʨʝʛʫʣʷʨʥʝ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ, ʪʦʤʫ ʢʦʨʠʩʪʫʚʘʯ 

ʦʪʨʠʤʫʻ ʘʥʘʣʽʟ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ, ʱʦ ʟʦʙʨʘʞʘʶʪʴ ʨʽʚʥʽ ʨʘʜʽʘʮʽʾ, ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ 

ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʨʦʛʨʘʤʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʙʽʙʣʽʦʪʝʢʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ matplotlib ʘʙʦ seaborn. 

ʄʝʪʦʜʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʦʜʝʣʷʤʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʧʦʚʝʜʽʥʢʫ 

ʜʘʥʠʭ, ʧʨʦʛʨʘʤʘ ʧʝʨʝʜʙʘʯʘʻ ʤʘʡʙʫʪʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ. 
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ɼʦʜʘʪʢʦʚʦ ʧʝʨʝʜʙʘʯʝʥʦ ʧʨʦʩʪʠʡ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʥʘ Tkinter, ʜʝ 

ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʟʤʦʛʫ ʚʚʝʩʪʠ ʜʘʥʽ ʽ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɼʦʜʘʪʦʢ ʪʘʢʦʞ ʬʦʨʤʫʻ ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʩʠʪʫʘʮʽʡ 

ʱʦ ʤʦʥʽʪʦʨʠʪʴʩʷ, ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʽʚ. 

ʎʝʡ ʜʦʜʘʪʦʢ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʪʘ 

ʨʘʜʽʘʮʽʡʥʫ ʩʠʪʫʘʮʽʶ ʚ ʟʦʥʽ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽ ʥʘʜʘʶʯʠ ʟʨʦʟʫʤʽʣʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʽʡ ʦʩʦʙʦʶ ʷʢʘ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʘʙʦ 

ʘʚʪʦʤʘʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʦʧʦʚʽʱʝʥʥʷ ʧʨʠʟʥʘʯʝʥʦʶ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ 

ʜʦʚʝʜʝʥʥʷ ʩʠʛʥʘʣʽʚ ʽ ʧʦʚʽʜʦʤʣʝʥʴ ʟ ʧʠʪʘʥʴ ʮʠʚʽʣʴʥʦʾ ʦʙʦʨʦʥʠ ʜʦ 

ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʧʽʜʧʨʠʻʤʩʪʚ, ʫʩʪʘʥʦʚ, 

ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʥʘʩʝʣʝʥʥʷ.  
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ʉʫʯʘʩʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ ʩʪʨʽʤʢʦ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʪʝʭʥʦʣʦʛʽʡ. ɺʠʢʣʘʜʘʯʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʘʢʪʠʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ ʻ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʥʘʚʠʯʢʠ ʚʠʢʣʘʜʘʯʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʥʝ 

ʣʠʰʝ ʟʘʛʘʣʴʥʽ ʥʘʚʠʯʢʠ, ʘʣʝ ʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʦʩʚʽʪʥʽʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ Google. 

ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ Google ʜʦʟʚʦʣʷʶʪʴ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ 

ʙʝʟ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʩʪʨʦʶ ʘʙʦ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ 

ʥʘʜʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʜʦ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʫ. ɼʣʷ 

ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤ 

ʧʨʦʮʝʩʦʤ ʪʘ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʘʤʠ; ʟʘʚʜʷʢʠ ʜʦʜʘʪʢʘʤ Google 
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ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʜʦʩʪʫʧʥʽʰʠʤ ʽ ʧʨʦʩʪʽʰʠʤ, ʘ ʚʟʘʻʤʦʜʽʷ ʚʠʢʣʘʜʘʯʘ ʪʘ 

ʩʪʫʜʝʥʪʘ ï ʝʬʝʢʪʠʚʥʽʰʦʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʰʦʶ. 

Google Classroom ï ʮʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʩʪʚʦʨʶʚʘʪʠ ʢʫʨʩʠ, 

ʜʦʜʘʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʽ ʧʫʙʣʽʢʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʘʢʽ ʷʢ 

ʧʨʝʟʝʥʪʘʮʽʾ, ʚʽʜʝʦ ʪʘ ʟʘʚʜʘʥʥʷ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʻʜʠʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʟ ʜʦʩʪʫʧʦʤ ʜʦ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɿʘʚʜʘʥʥʷ ʚ Google Classroom ʤʦʞʫʪʴ ʤʘʪʠ ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ, ʘ 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʧʨʠʢʨʽʧʣʶʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʩʪʚʦʨʝʥʽ ʚ ʽʥʰʠʭ ʜʦʜʘʪʢʘʭ 

Google, ʪʘʢʠʭ ʷʢ Google Docs ʪʘ Google Slides. ɺʠʢʣʘʜʘʯʽ ʪʘ ʩʪʫʜʝʥʪʠ 

ʤʦʞʫʪʴ ʢʦʤʝʥʪʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʘ ʰʚʠʜʢʦ ʦʙʛʦʚʦʨʶʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʻʯʘʩʥʠʡ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ. Google Classroom 

ʪʘʢʦʞ ʥʘʜʘʻ ʚʘʞʣʠʚʽ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʦʤʝʥʪʫʚʘʥʥʷ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʤʘʪʝʨʽʘʣʫ. 

 

 
 

Рис. 1. Приклад наповнення Google Classroom 

«Мікропроцесорна практика» 
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Google Docs ï ʯʫʜʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ 
ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʪʘʢ ʽ ʛʨʫʧʦʚʦʾ 
ʨʦʙʦʪʠ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʟ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʡ ʩʪʫʜʝʥʪʠ 
ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Google Docs ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʩʪʚʦʨʝʥʥʷ 
ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʚʽʪʽʚ; ʜʦʢʫʤʝʥʪʠ Google Docs 
ʤʦʞʥʘ ʢʦʤʝʥʪʫʚʘʪʠ, ʱʦʙ ʚʠʢʣʘʜʘʯʽ ʤʦʛʣʠ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʨʦʙʦʪʫ 
ʩʪʫʜʝʥʪʽʚ. ʌʫʥʢʮʽʷ ʽʩʪʦʨʽʾ ʟʤʽʥ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 
ʚʥʝʩʦʢ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ. 

Google Slides ï ʮʝ ʚʘʞʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ, 
ʷʢʽ ʣʝʛʢʦ ʧʦʷʩʥʶʶʪʴ ʩʢʣʘʜʥʽ ʪʝʤʠ ʥʘ ʢʫʨʩʘʭ ʟ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʪʘ 
ʚʝʙ-ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɺʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʨʦʟʫʤʽʣʫ 
ʽʥʪʝʨʘʢʪʠʚʥʫ ʘʥʽʤʘʮʽʶ, ʘ ʩʪʫʜʝʥʪʠ ï ʛʦʪʫʚʘʪʠ ʚʣʘʩʥʽ ʧʨʦʻʢʪʠ; Google 
Slides ʧʽʜʪʨʠʤʫʻ ʛʨʫʧʦʚʫ ʨʦʙʦʪʫ ʽ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʩʪʚʦʨʶʚʘʪʠ 
ʧʨʦʻʢʪʠ ʚ ʢʦʤʘʥʜʘʭ. ɺʽʥ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟ ʽʥʰʠʤʠ 
ʜʦʜʘʪʢʘʤʠ Google (ʪʘʢʠʤʠ ʷʢ Google Sheets ʪʘ Google Docs) ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʪʘ ʢʦʨʠʩʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ. 

Google Forms ï ʮʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʝʩʪʘʤʠ ʪʘ 
ʦʧʠʪʫʚʘʥʥʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʩʪʚʦʨʶʚʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʟ 
ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʟʘʧʠʪʘʥʴ, ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ. 
ʄʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ 
ʩʧʦʩʽʙ ʧʝʨʝʚʽʨʢʠ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. 
ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʬʦʨʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʦʧʪʠʤʽʟʫʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʧʦʣʝʛʰʫʻ ʘʜʘʧʪʘʮʽʶ ʜʦ ʥʦʚʠʭ 
ʩʠʪʫʘʮʽʡ ʽ ʜʦʟʚʦʣʷʻ ʦʩʚʽʪʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʪʨʝʙʠ 
ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʚ ʛʘʣʫʟʽ ʮʠʢʣʽʚ 
ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʫʜʝʥʪʘʤ ʥʘʙʫʪʠ ʚʘʞʣʠʚʠʭ 
ʥʘʚʠʯʦʢ ʪʘ ʢʦʤʧʝʪʝʥʮʽʡ, ʘ ʜʦʜʘʪʢʠ Google ʻ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ 
ʟʘʙʝʟʧʝʯʝʥʥʶ ʷʢʽʩʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ. 
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Riga, the Republic of Latvia                                      November 28ï29, 2024 

281 

ʉʪʚʦʨʝʥʥʷ ʧʨʦʤʧʪʽʚ ï ʮʝ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʪʝʢʩʪʫ, ʷʢʠʡ ʤʦʞʝ 

ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʧʨʦʩʪʠʭ ʟʘʧʠʪʘʥʴ ʜʦ ʩʢʣʘʜʥʠʭ ʽʥʩʪʨʫʢʮʽʡ. ʇʨʦʤʧʪʠ 

ʚʠʟʥʘʯʘʶʪʴ ʩʫʪʴ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʚ ChatGPT. ʇʨʦʤʧʪʠ 

ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʩʪʨʫʢʪʫʨʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʤʧʪʠ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʨʦʣʴ ʤʦʚʥʦʾ ʤʦʜʝʣʽ, ʭʘʨʘʢʪʝʨ ʟʘʚʜʘʥʥʷ, 

ʢʦʥʪʝʢʩʪ, ʤʝʪʫ ʟʘʚʜʘʥʥʷ, ʦʧʠʩ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʬʦʨʤʘʪ ʚʽʜʧʦʚʽʜʽ 

(ʟʚʠʯʘʡʥʠʡ ʪʝʢʩʪ, ʢʦʥʪʨʦʣʴʥʠʡ ʩʧʠʩʦʢ, ʧʝʚʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʪʘʙʣʠʮʷ ʪʦʱʦ). 

ʆʢʨʽʤ ʧʽʜʢʘʟʦʢ, ChatGPT ʪʘʢʦʞ ʤʘʻ ʬʫʥʢʮʽʶ ʧʘʤ'ʷʪʽ, ʷʢʘ ʛʘʨʘʥʪʫʻ, 

ʱʦ ʚʘʞʣʠʚʘ ʽʥʬʦʨʤʘʮʽʷ ʥʝ ʧʦʚʪʦʨʶʚʘʪʠʤʝʪʴʩʷ ʢʦʞʥʦʛʦ ʨʘʟʫ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʚʽʜʧʦʚʽʜʽ ʚ ʤʝʞʘʭ 

ʢʦʥʢʨʝʪʥʦʛʦ ʯʘʪʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʠ ʚʢʘʞʝʪʝ ʚ ʧʽʜʢʘʟʮʽ, ʱʦ çʚʩʽ 

ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Pythonè ʽ ʫʚʽʤʢʥʝʪʝ 

ʧʘʤ'ʷʪʴ, ChatGPT ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʢʦʥʪʝʢʩʪ ʧʨʠ 

ʛʝʥʝʨʘʮʽʾ ʥʘʩʪʫʧʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ChatGPT ʜʦʙʨʝ ʧʨʘʮʶʻ ʟ ʨʝʘʣʴʥʠʤʠ ʜʘʥʠʤʠ 

ʪʘ ʟʘʛʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʘ ʚʞʝ ʻ ʚ ʤʝʨʝʞʽ. ʆʜʥʘʢ, ʷʢʱʦ ʨʦʙʠʪʴʩʷ 

ʟʘʧʠʪ ʥʘ ʘʥʘʣʽʟ ʘʙʦ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʦʾ ʥʝʤʘʻ ʚ ʤʝʨʝʞʽ, ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʥʝʚʽʨʥʽ ʘʙʦ ʬʽʢʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʈʘʥʽʰʝ ChatGPT ʤʽʛ ʜʘʚʘʪʠ 

ʦʯʝʚʠʜʥʽ ʚʽʜʧʦʚʽʜʽ. ʆʜʥʘʢ ʧʽʩʣʷ ʦʥʦʚʣʝʥʥʷ ʤʦʜʝʣʴ ʥʘʤʘʛʘʻʪʴʩʷ ʫʥʠʢʘʪʠ 

ʫʧʝʨʝʜʞʝʥʠʭ ʩʫʜʞʝʥʴ ʽ ʜʘʚʘʪʠ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʽ ʚʽʜʧʦʚʽʜʽ, ʦʩʦʙʣʠʚʦ ʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʟʘʧʠʪʠ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʯʘʩʥʦʾ 

ʦʩʚʽʪʠ. ɿʦʢʨʝʤʘ, ʽʥʪʝʛʨʘʮʽʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ ʰʢʽʣʴʥʫ ʦʩʚʽʪʫ ʻ 

ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʩʪʫʜʝʥʪʽʚ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 

ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʠʣʴ ʥʘʚʯʘʥʥʷ, ʰʚʠʜʢʽʩʪʴ ʽ ʨʽʚʝʥʴ ʨʦʟʫʤʽʥʥʷ ʢʦʞʥʦʛʦ 

ʩʪʫʜʝʥʪʘ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʨʦʟʚʠʥʫʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʦʩʢʽʣʴʢʠ 

ʩʪʫʜʝʥʪʠ ʨʦʟʚʠʚʘʶʪʴ ʩʚʦʾ ʘʥʘʣʽʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ChatGPT ʚ ʦʩʚʽʪʽ, ʪʦ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʢʣʘʜʘʯʘʤ ʛʝʥʝʨʫʚʘʪʠ ʥʦʚʽ ʽʜʝʾ ʜʣʷ ʟʘʥʷʪʴ ʽ ʟʘʭʦʜʽʚ, ʘ 

ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʘʢʽ ʷʢ ʨʦʟʜʨʫʢʽʚʢʠ ʪʘ ʨʦʙʦʯʽ 

ʘʨʢʫʰʽ. 
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Рис. 1. Приклад використання ChatGPT у викладацькій діяльності 

 

ʉʪʫʜʝʥʪʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ChatGPT ʷʢ ʨʝʧʝʪʠʪʦʨʘ, 

ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʾʤ ʧʦʷʩʥʠʪʠ ʩʢʣʘʜʥʽ ʧʦʥʷʪʪʷ, ʨʦʟʚ'ʷʟʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʟʘʜʘʯʽ ʪʘ ʦʪʨʠʤʘʪʠ ʧʽʜʪʨʠʤʢʫ ʚ ʥʘʧʠʩʘʥʥʽ ʝʩʝ, ʚʠʩʥʦʚʢʽʚ ʽ ʮʠʪʘʪ. 

 

 
 

Рис. 2. Приклад використання ChatGPT 

у розв’язанні математичної задачі 
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ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ChatGPT ʻ ʛʝʥʝʨʘʪʠʚʥʠʤ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʚʯʝʥʠʤ 

ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ, ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ ʻ 

ʚʪʦʨʠʥʥʦʶ. ʊʦʤʫ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚʽʜ ʩʠʩʪʝʤʠ, ʧʦʪʨʽʙʥʦ ʨʝʪʝʣʴʥʦ 

ʧʝʨʝʚʽʨʷʪʠ, ʦʩʦʙʣʠʚʦ ʚ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʥʷʭ, ʜʝ ʤʦʞʣʠʚʽ ʧʦʤʠʣʢʠ. 

ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʱʦʙ ʚʠʢʣʘʜʘʯʽ ʙʫʣʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʎʝ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʦʟʚʠʪʢʦʤ ʦʩʚʽʪʠ. ʅʘʚʝʜʝʥʽ ʚʠʱʝ ʧʨʠʢʣʘʜʠ 

ʽʣʶʩʪʨʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʐɯ ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʚʠʣʴʥʦ 

ʬʦʨʤʫʣʶʚʘʪʠ ʟʘʧʠʪʠ, ʘ ʪʘʢʦʞ ʢʨʠʪʠʯʥʦ ʽ ʚʜʫʤʣʠʚʦ ʩʪʘʚʠʪʠʩʷ ʜʦ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ ï ʦʜʥʘ ʟ ʬʦʨʤ ʚʠʢʣʘʜʘʥʥʷ ʚ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ, ʷʢʘ ʩʧʨʠʷʻ 

ʥʝ ʪʽʣʴʢʠ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʘ ʡ ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʥʦʚʦʾ ʪʝʤʠ ʧʝʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ [1-3]. 

ʅʘʚʯʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɯʂʊ ʷʚʣʷʻ ʩʦʙʦʶ ʥʝ ʪʽʣʴʢʠ ʚʠʢʣʘʜ ʥʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ ʥʘʚʯʘʥʥʷ ʧʨʠʡʦʤʽʚ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʚʟʘʻʤʦ- ʽ 

ʩʘʤʦʢʦʥʪʨʦʣʶ, ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫʤʽʥʥʷ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʪʘ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʥʥʽ ʭʽʤʽʾ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʚ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʟʘʢʣʘʜʝʥʦ ʥʝʚʠʯʝʨʧʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʥʘ ʷʢʽʩʥʦ ʥʦʚʦʤʫ ʨʽʚʥʽ. ɺʦʥʠ ʥʘʜʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʾʭʥʽʭ ʟʜʽʙʥʦʩʪʝʡ [3]. ʗʢʱʦ 

ʚʠʭʦʜʠʪʠ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʽʤʽʾ ʷʢ ʥʘʫʢʠ, ʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ ʫ 

ʚʠʚʯʝʥʥʽ ʭʽʤʽʾ ʻ ʥʘʡʜʦʮʽʣʴʥʽʰʠʤ ʱʝ ʡ ʪʦʤʫ, ʱʦ ʚʽʥ ʜʦʩʪʘʪʥʴʦ ʧʦʣʝʛʰʫʻ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʭʽʤʽʯʥʠʭ ʜʘʥʠʭ, ʜʘʻ ʟʤʦʛʫ ʦʧʠʩʫʚʘʪʠ ʡ ʨʝʜʘʛʫʚʘʪʠ ʭʽʤʽʯʥʽ 

ʬʦʨʤʫʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʨʝʜʘʢʪʦʨʽʚ, ʨʦʟʰʠʨʶʻ ʩʚʽʪʦʛʣʷʜ 

ʭʽʤʽʯʥʠʭ ʟʥʘʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ɯʥʪʝʨʥʝʪʫ ʜʣʷ 

ʭʽʤʽʢʽʚ, ʜʘʻ ʟʤʦʛʫ ʧʨʦʚʝʩʪʠ ʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʽʪʴ ʪʦʜʽ, ʢʦʣʠ ʮʴʦʛʦ 

ʥʝ ʜʘʻ ʟʤʦʛʠ ʣʘʙʦʨʘʪʦʨʽʷ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʚʽʨʪʫʘʣʴʥʽ ʭʽʤʽʯʥʽ ʣʘʙʦʨʘʪʦʨʽʾ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ɺʅɿ ʧʦʙʫʜʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʟʘ ʤʘʣʫ 

ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ ʚʠʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʜʦʥʝʩʪʠ ʜʦ ʩʣʫʭʘʯʽʚ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝ ʪʽʣʴʢʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʣʝ ʽ ʬʘʢʪʠʯʥʦʛʦ ʧʣʘʥʫ. 

ɺʠʢʦʨʠʩʪʘʪʠ ʤʘʢʩʠʤʫʤ ʥʘʦʯʥʠʭ ʧʦʩʽʙʥʠʢʽʚ [4], ʜʣʷ ʪʦʛʦ ʱʦʙ ʢʦʞʝʥ 

ʟʨʦʟʫʤʽʚ ʥʘʜʘʥʠʡ ʤʘʪʝʨʽʘʣ.  

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ 

ʟʘʥʷʪʪʷʭ ʪʘ ʚʽʜ ʯʘʩ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʫ ʪʘʙʣʠʮʶ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʫ ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʩʘʡʪʽ 

https://ptable.com. ʊʘʙʣʠʮʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʜʦʚʛʦʧʝʨʽʦʜʥʦʤʫ ʚʘʨʽʘʥʪʽ, 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʝʶ ʻ ʧʨʦʩʪʠʤ ʪʘ ʟʨʫʯʥʠʤ. ʄʦʚʘ ʦʙʠʨʘʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʟ 

ʚʠʧʘʜʘʶʯʦʛʦ ʩʧʠʩʢʫ, ʫʢʨʘʾʥʩʴʢʘ ʪʘʢʦʞ ʻ.  

ʎʝ ʦʜʥʦʯʘʩʥʦ ʧʽʜʨʫʯʥʠʢ ʽ ʥʘʦʯʥʠʡ ʧʦʩʽʙʥʠʢ ʽʟ ʟʘʛʘʣʴʥʦʾ ʪʘ 

ʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ. ɺʽʥ ʻ ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʤʦʜʝʣʣʶ ʧʝʨʽʦʜʠʯʥʦʾ ʪʘʙʣʠʮʽ 

ɼ.ɯ. ʄʝʥʜʝʣʻʻʚʘ ʽ ʥʘʜʘʻ ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ: ʥʘʦʯʥʦ ʧʨʝʜʩʪʘʚʣʷʻ 

ʧʝʨʽʦʜʠʯʥʠʡ ʟʘʢʦʥ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ; ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ ʟ ʚʠʚʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʪʘ ʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ; ʤʽʩʪʠʪʴ ʟʘʩʦʙʠ ʩʘʤʦʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʪʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʙʫʜʦʚʦʶ ʘʪʦʤʽʚ, ʝʣʝʤʝʥʪʽʚ ʪʘ ʾʭ 

ʝʣʝʢʪʨʦʥʥʠʤʠ ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ; ʤʽʩʪʠʪʴ ʟʘʩʦʙʠ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʾ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫʢʨʘʾʥʩʴʢʦʶ, ʘʥʛʣʽʡʩʴʢʦʶ, 
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ʣʘʪʠʥʩʴʢʦʶ ʤʦʚʘʤʠ. ɯʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʥʪʝʨʘʢʪʠʚʥʦʾ 

ʪʘʙʣʠʮʽ ɼ.ɯ. ʄʝʥʜʝʣʻʻʚʘ ʽ ʢʦʤʘʥʜ ʤʝʥʶ. ʂʣʽʪʠʥʢʘ, ʥʘ ʷʢʫ ʚʢʘʟʫʻ ʢʫʨʩʦʨ 

çʤʠʰʽè, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʟʙʽʣʴʰʝʥʦʤʫ ʚʠʛʣʷʜʽ ʚ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʤʫ 

ʚʽʢʥʽ, ʫ ʷʢʦʤʫ ʚʠʚʦʜʠʪʴʩʷ ʪʘʢʦʞ ʥʘʟʚʘ ʝʣʝʤʝʥʪʘ ʚʠʙʨʘʥʦʶ ʤʦʚʦʶ. 

ʇʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʤʽʩʪʠʪʴ ʚʝʣʠʢʠʡ ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ 

ʧʨʦ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ ʧʝʨʽʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ: ʽʩʪʦʨʽʶ ʚʽʜʢʨʠʪʪʷ 

ʝʣʝʤʝʥʪʽʚ, ʟʥʘʭʦʜʞʝʥʥʷ ʫ ʧʨʠʨʦʜʽ, ʜʦʙʫʚʘʥʥʷ, ʬʽʟʠʯʥʽ ʡ ʭʽʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʩʪʠʭ ʨʝʯʦʚʠʥ ʽ ʩʧʦʣʫʢ ʝʣʝʤʝʥʪʽʚ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʡ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʢʨʝʤʦ ʥʘʚʝʜʝʥʽ ʽʩʪʦʨʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʽʜʢʨʠʪʪʷ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʢʦʥʫ, ʩʪʘʥʦʚʣʝʥʥʷ ʘʪʦʤʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʯʝʥʥʷ. 

ʇʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ çʊʘʙʣʠʮʷ ʄʝʥʜʝʣʻʻʚʘè ï ʮʝ ʜʦʩʠʪʴ ʟʨʫʯʥʠʡ ʜʦʚʽʜʥʠʢ, 

ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʨʝʯʦʚʠʥ, ʪʝʭʥʦʣʦʛʽʡ 

ʦʪʨʠʤʘʥʥʷ ʤʝʪʘʣʽʚ ʽ ʥʝʤʝʪʘʣʽʚ. ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʴ 

ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʢʦʥʩʪʘʥʪ ʝʣʝʤʝʥʪʽʚ ʽ ʨʝʯʦʚʠʥ ʟʨʫʯʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʚʽʢʥʘʤʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʜʘʥʽ ʧʨʦ: ʚʣʘʩʪʠʚʦʩʪʽ ʘʪʦʤʽʚ 

ʝʣʝʤʝʥʪʽʚ: ʘʪʦʤʥʽ ʤʘʩʠ, ʜʽʘʤʝʪʨʠ ʘʪʦʤʽʚ, ʚʽʜʥʦʩʥʽ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʦʩʪʽ, 

ʝʥʝʨʛʽʾ ʽʦʥʽʟʘʮʽʾ, ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʝʣʝʢʪʨʦʥʫ, ʽ ʧʨʦʩʪʠʭ ʨʝʯʦʚʠʥ: ʛʫʩʪʠʥʠ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ, ʩʪʘʥʜʘʨʪʥʽ ʤʦʣʷʨʥʽ 

ʪʝʧʣʦʻʤʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʊʘʙʣʠʮʽ ʄʝʥʜʝʣʻʻʚʘ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ ʩʢʦʨʦʪʠʪʠ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ. 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʇʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʟʨʦʩʪʘʻ ʟ 

ʢʦʞʥʠʤ ʜʥʝʤ, ʪʦʤʫ ʱʦ ʚʩʝ ʙʽʣʴʰʝ ʚ ʨʽʟʥʠʭ ʢʦʤʧʘʥʽʷʭ ʩʚʽʪʫ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʝ ʽʥʜʠʚʽʜʫʘʣʴʥʘ, ʘ ʩʘʤʝ ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ. ɸʣʝ ʤʘʣʦ ʭʪʦ 

ʟʥʘʻ, ʷʢ ʰʚʠʜʢʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʧʨʘʚʠʣʴʥʦ ʽ ʝʬʝʢʪʠʚʥʦ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʯʠʥʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʻʚʠʭ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʨʦʟʚʠʪʢʫ ʧʨʘʚʠʣʴʥʦʾ ʩʧʽʚʧʨʘʮʽ ʚ ʢʦʤʘʥʜʘʭ. ʇʦ-ʧʝʨʰʝ, ʥʘʚʽʪʴ ʫ ʧʨʦʚʽʜʥʠʭ 

ʢʦʤʧʘʥʽʷʭ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʧʝʚʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʜʠʩʙʘʣʘʥʩ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ [2], ɦ ʦʥʘʡʤʝʥʰʝ 7 ʟ 10 ʤʽʣʝʥʽʘʣʽʚ ʢʦʣʠ-ʥʝʙʫʜʴ 

ʚʽʜʯʫʚʘʣʠ ʚʠʛʦʨʘʥʥʷ ʥʘ ʨʦʙʦʪʽ. ʇʨʦʙʣʝʤʘ ʚʠʛʦʨʘʥʥʷ ï ʥʝ ʻʜʠʥʘ, ʘʣʝ ʜʫʞʝ 

ʢʨʘʩʥʦʤʦʚʥʘ, ʷʢʱʦ ʩʧʨʘʚʘ ʩʪʦʩʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʽʚ. ɺʠʛʦʨʘʥʥʷ ʚʝʜʝ ʜʦ 

ʥʠʟʴʢʦʾ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ: 48% ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʧʦʢʠʜʘʶʪʴ 

ʢʦʤʧʘʥʽʶ ʟ ʮʠʭ ʧʨʠʯʠʥ. ʇʦ-ʜʨʫʛʝ, ɸʩʦʮʽʘʮʽʷ ʧʩʠʭʦʣʦʛʽʚ ʉʐɸ 

ʩʪʚʝʨʜʞʫʶʪʴ ʧʨʦ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʧʨʦʙʣʝʤ ʤʝʥʪʘʣʴʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʫ 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

287 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟʘ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʨʽʯʯʷ. ʇʦ-ʪʨʝʪʻ, ʩʪʘʣʦ ʧʦʰʠʨʝʥʠʤ ʪʘʢʝ 

ʷʚʠʱʝ ʷʢ ʜʠʩʙʘʣʘʥʩ ʤʽʞ ʨʦʙʦʪʦʶ ʪʘ ʦʩʦʙʠʩʪʠʤ ʞʠʪʪʷʤ.  

ʑʦ ʚʪʨʘʯʘʶʪʴ ʢʦʤʧʘʥʽʾ, ʢʦʣʠ ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ ʥʝ ʝʬʝʢʪʠʚʥʘ? ʗʢʱʦ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʚʪʦʤʠʣʠʩʷ, ʚʠʛʦʨʽʣʠ ʽ ʥʝ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʶʪʴ ʩʚʦʶ 

ʨʦʙʦʪʫ, ʢʦʤʧʘʥʽʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʪʨʘʯʘʻ ʧʨʠʙʫʪʦʢ. ʇʨʦʚʽʜʥʽ ʢʦʤʧʘʥʽʾ 

ʱʦʨʽʯʥʦ ʚʠʪʨʘʯʘʶʪʴ ʟʥʘʯʥʽ ʩʫʤʠ ʢʦʰʪʽʚ ʥʘ ʟʘʢʨʠʪʪʷ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚ'ʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ʧʦʰʫʢʫ ʥʦʚʠʭ, ʪʦʤʫ ʱʦ ʥʝʜʦʣʽʢ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʚʠʢʣʠʢʘʻ ʜʦʙʨʦʚʽʣʴʥʫ ʧʣʠʥʥʽʩʪʴ ʢʘʜʨʽʚ.  

ʆʪʞʝ, ʫ ʧʨʘʚʠʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʢʫʧʘ ʧʝʨʝʚʘʛ, ʘ 

ʩʘʤʝ: ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ ʤʽʮʥʽ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʠʭ ʢʦʤʘʥʜʥʠʭ ʮʽʣʝʡ; ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʢʨʝʘʪʠʚʥʽʩʪʴ; ʧʽʜʚʠʱʠʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʽ ʤʦʨʘʣʴʥʠʡ 

ʜʫʭ ʢʦʤʘʥʜʠ; ʧʦʩʠʣʠʪʠ ʤʦʪʠʚʘʮʽʶ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ. 

ʆʜʥʠʤ ʽʟ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʻ ʪʨʝʥʜ 

çWell-beingè. ɺʩʝ ʧʦʯʠʥʘʣʦʩʷ ʟ ʪʘʢ ʟʚʘʥʠʭ çʬʽʪʥʝʩ-ʧʨʦʛʨʘʤè ʚ ʉʐɸ ï 

ʧʽʣʴʛ ʥʘ ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚ'ʷ. ʉʴʦʛʦʜʥʽ çWell-beingè ï ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ 

ʧʽʜʭʽʜ, ʱʦ ʚʢʣʶʯʘʻ ʥʝ ʪʽʣʴʢʠ ʬʽʟʠʯʥʠʡ ʩʪʘʥ, ʘ ʡ ʽʥʰʽ ʘʩʧʝʢʪʠ ʞʠʪʪʷ 

ʧʨʘʮʽʚʥʠʢʘ. ʅʘʧʨʠʢʣʘʜ, CIPD ʚʠʟʥʘʯʘʻ ʮʶ ʢʦʥʮʝʧʮʽʶ ʷʢ çʩʪʚʦʨʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʧʽʚʨʦʙʽʪʥʠʢʫ 

ʧʨʦʮʚʽʪʘʪʠ ʽ ʧʦʚʥʽʩʪʶ ʨʦʟʢʨʠʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʥʘ ʙʣʘʛʦ ʩʝʙʝ ʪʘ ʩʚʦʻʾ 

ʦʨʛʘʥʽʟʘʮʽʾè [2]. ʇʨʠ ʮʴʦʤʫ ʧʽʜʪʨʠʤʢʦʶ ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʦʪʨʽʙʥʦ 

ʟʘʡʤʘʪʠʩʷ ʧʦʩʪʽʡʥʦ, ʚʽʜ ʧʨʦʮʝʩʫ ʥʘʡʤʫ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʨʦʙʦʯʦʛʦ ʜʥʷ ʽ 

ʚʠʙʫʜʦʚʫʚʘʪʠ ʾʾ ʪʘʢ, ʱʦʙ ʟʥʘʡʰʦʚʩʷ ʙʘʣʘʥʩ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘ 

ʪʘ ʧʦʪʨʝʙʘʤʠ ʢʦʤʧʘʥʽʾ. 

ɺʠʟʥʘʯʝʥʦ ʧ'ʷʪʴ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʣʘʛʦʧʦʣʫʯʯʷ ʣʶʜʠʥʠ: ʢʘʨ'ʻʨʘ, 

ʟʜʦʨʦʚ'ʷ, ʬʽʥʘʥʩʠ, ʩʦʮʽʘʣʴʥʽ ʟʚôʷʟʢʠ, ʛʨʦʤʘʜʩʴʢʽ ʟʚ'ʷʟʢʠ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ 

ʟʘʜʘʚʘʪʠʩʷ ʪʨʴʦʤʘ ʛʣʦʙʘʣʴʥʠʤʠ ʧʠʪʘʥʥʷʤʠ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʟ 

ʧʦʣʽʧʰʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ: ʷʢʽ ʟʘʭʦʜʠ ʤʠ ʧʨʠʡʤʘʻʤʦ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʢʫ ʧʝʨʩʦʥʘʣʫ ʚ ʪʨʴʦʭ ʦʙʣʘʩʪʷʭ: ʬʽʥʘʥʩʦʚʽʡ, ʬʽʟʠʯʥʽʡ 

ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽʡ; ʥʘʰ ʧʽʜʭʽʜ ʧʨʠ ʮʴʦʤʫ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʠʤʧʪʦʤʘʪʠʯʥʝ 

ʫʩʫʥʝʥʥʷ ʧʨʦʙʣʝʤ ʟ ʙʣʘʛʦʧʦʣʫʯʯʷʤ, ʯʠ ʫ ʥʴʦʛʦ ʻ ʩʪʨʘʪʝʛʽʷ; ʱʦ ʱʝ ʤʠ 

ʤʦʞʝʤʦ ʟʘʩʪʦʩʫʚʘʪʠ, ʱʦʙ ʧʦʣʽʧʰʠʪʠ ʜʦʙʨʦʙʫʪ ʦʩʦʙʠʩʪʦʩʪʝʡ, ʣʽʜʝʨʽʚ, 

ʢʦʤʘʥʜ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʮʽʣʦʤʫ? 

ʊʘʢʦʞ, ʻ ʽʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʘʥʜʥʦʾ 

ʨʦʙʦʪʠ, ʚ ʦʩʥʦʚʫ ʷʢʦʛʦ ʧʦʢʣʘʜʝʥʽ 5 ʯʠʥʥʠʢʽʚ ʫʩʧʽʰʥʦʾ ʢʦʤʘʥʜʠ.  

ʇʝʨʰʠʡ ʯʠʥʥʠʢ ï ʧʩʠʭʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. ʋ ʧʩʠʭʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʥʝ ʙʦʷʪʴʩʷ ʧʨʠʧʫʩʢʘʪʠʩʷ ʧʦʤʠʣʦʢ, ʦʪʞʝ, 

ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʽ ʧʦʯʠʥʘʶʪʴ ʨʦʟʢʨʠʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ 

ʮʝ ʧʨʠʚʦʜʠʪʴ ʢʦʤʘʥʜʫ ʜʦ ʚʠʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʗʢʱʦ ʚ ʢʦʤʘʥʜʽ ʻ 

ʘʪʤʦʩʬʝʨʘ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʪʦ ʚʠʢʦʥʫʶʪʴʩʷ ʜʚʽ ʫʤʦʚʠ: ʧʝʨʰʘ ï 
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ʯʣʝʥʠ ʢʦʤʘʥʜʠ ʥʘ ʥʘʨʘʜʘʭ ʛʦʚʦʨʷʪʴ ʧʨʠʙʣʠʟʥʦ ʫ ʨʽʚʥʫ ʢʽʣʴʢʽʩʪʴ 

ʯʘʩʫ(ʩʢʘʞʽʤʦ, ʷʢʱʦ ʫ ʢʦʤʘʥʜʽ 4 ʦʩʦʙʠ, ʪʦ ʢʦʞʝʥ ʽʟ ʥʠʭ ʥʘ ʛʦʜʠʥʥʽʡ 

ʟʫʩʪʨʽʯʽ ʛʦʚʦʨʠʪʠʤʝ ʙʣʠʟʴʢʦ 15 ʭʚʠʣʠʥ) ; ʜʨʫʛʘ ï ʘʢʪʠʚʥʝ ʩʣʫʭʘʥʥʷ 

(ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʫʚʘʞʥʦ ʩʣʫʭʘʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ ʪʘ ʥʝ ʧʝʨʝʙʠʚʘʶʪʴ). 

ɼʨʫʛʠʡ ʯʠʥʥʠʢ ï ʥʘʜʽʡʥʽʩʪʴ, ʱʦ ʻ ʚʟʘʻʤʦʟʚ'ʷʟʢʦʤ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ 

ʦʜʠʥ ʟ ʦʜʥʠʤ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʯʣʝʥʠ ʢʦʤʘʥʜʠ ʜʦʤʘʛʘʶʪʴʩʷ ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʦʪʠ ʫ ʩʪʨʦʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʩʦʢʠʭ ʚʠʤʦʛ ʷʢʦʩʪʽ ʽ ʚʦʥʠ ʚʧʝʚʥʝʥʽ, ʱʦ 

ʤʦʞʫʪʴ ʧʦʢʣʘʩʪʠʩʷ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ. 

ʊʨʝʪʽʡ ʯʠʥʥʠʢ ï ʮʝ ʩʪʨʫʢʪʫʨʘ ʪʘ ʯʽʪʢʽʩʪʴ ï ʪʦʙʪʦ ʯʣʝʥʠ ʢʦʤʘʥʜʠ 

ʤʘʶʪʴ ʯʽʪʢʦ ʚʩʪʘʥʦʚʣʝʥʽ ʬʫʥʢʮʽʾ, ʧʣʘʥʠ ʪʘ ʟʘʚʜʘʥʥʷ, ʯʝʨʝʟ ʮʝ ʢʦʞʝʥ ʟʥʘʻ 

ʩʚʦʶ ʟʦʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ñʧʨʘʚʠʣʘ ʛʨʠò ʪʘ ʨʦʣʴ ʫ ʢʦʤʘʥʜʽ[1]. 

ʏʝʪʚʝʨʪʠʡ ʯʠʥʥʠʢ ï ʩʚʽʜʦʤʽʩʪʴ(ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʢʦʤʘʥʜʠ ʟʥʘʻ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʯʦʤʫ ʚʽʥ ʧʨʘʮʶʻ ʪʫʪ). ʗʢ ʨʝʟʫʣʴʪʘʪ ï ʨʦʙʦʪʘ ʤʘʻ 

ʚʝʣʠʢʝ ʧʝʨʩʦʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʠ, ʘ ʨʦʟʫʤʽʥʥʷ ʩʚʦʻʾ 

ʮʽʥʥʦʩʪʽ ʪʘ ʩʝʥʩʫ ʜʽʷʣʴʥʦʩʪʽ ʞʠʚʠʪʴ ʣʶʜʠʥʫ ʝʥʝʨʛʽʻʶ, ʜʦʟʚʦʣʷʶʯʠ 

ʚʠʢʣʘʜʘʪʠʩʷ ʥʘ ʧʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ. 

ʇ'ʷʪʠʡ ʯʠʥʥʠʢ ï ʚʧʣʠʚ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʯʣʝʥʠ ʢʦʤʘʥʜʠ 

ʚʽʜʯʫʚʘʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʩʚʦʻʾ ʨʦʙʦʪʠ ʪʘ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʟʜʽʡʩʥʶʚʘʥʽ ʟʤʽʥʠ. 

ʂʦʣʠ ʢʦʞʝʥ ʩʧʽʚʨʦʙʽʪʥʠʢ ʨʦʟʫʤʽʻ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʩʧʽʣʴʥʫ ʩʧʨʘʚʫ, ʢʦʤʘʥʜʘ 

ʧʨʘʮʶʻ ʷʢ ʯʽʪʢʦ ʥʘʣʘʛʦʜʞʝʥʠʡ ʤʝʭʘʥʽʟʤ, ʯʣʝʥʠ ʢʦʤʘʥʜʠ ʧʦʯʠʥʘʶʪʴ 

ʜʦʧʦʚʥʶʚʘʪʠ ʦʜʠʥ ʦʜʥʦʛʦ ʪʘ ʥʘʜʘʚʘʪʠ ʜʦʧʦʤʦʛʫ ʪʘ ʧʽʜʪʨʠʤʢʫ ʫ 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ.  

ʆʪʞʝ, ʷʢʠʡ ʦʙʨʘʪʠ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ï ʩʧʨʘʚʘ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʙʽʟʥʝʩʫ, 

ʘʣʝ ʙʝʟʫʤʦʚʥʦ, ʮʝ ʻ ʟʥʘʯʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʷʢ ʜʣʷ ʢʦʤʧʘʥʽʡ, ʪʘʢ ʽ ʜʣʷ 

ʧʨʘʮʶʶʯʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʧʦʪʝʥʮʽʡʥʠʭ. 
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ɯʥʞʠʥʽʨʠʥʛ ʚʘʨʪʦʩʪʽ (VALUE ENGINEERING) ʷʢ ʤʝʪʦʜʦʣʦʛʽʷ ʽ 

ʧʨʦʮʝʩ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʚʠʪʨʘʪ ʽ 

ʨʝʩʫʨʩʽʚ, ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʢʪʦʨʽ ʽ ʟʘʦʭʦʯʫʻ 

ʽʥʰʽ ʛʘʣʫʟʽ ʜʦ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʢʦʣʠ ʢʦʤʧʘʥʽʾ 

ʩʪʠʢʘʶʪʴʩʷ ʟʽ ʟʨʦʩʪʘʶʯʦʶ ʢʦʥʢʫʨʝʥʮʽʻʶ, ʤʽʥʣʠʚʠʤʠ ʨʠʥʢʦʚʠʤʠ 

ʫʤʦʚʘʤʠ ʪʘ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ VE ʩʪʘʣʦ ʥʝ ʣʠʰʝ 

ʚʘʞʣʠʚʠʤ ʩʧʦʩʦʙʦʤ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʘʣʝ ʡ ʟʘʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʢʦʤʧʘʥʽʾ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ VALUE ENGINEERING (VE) ʫ 

ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʷʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʙʶʜʞʝʪ ʪʘ ʛʨʘʬʽʢ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʪʘ ʟʥʠʟʠʪʠ 

ʨʠʟʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʻʢʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʩʢʣʘʜʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ, ʢʦʣʠ ʢʦʤʧʘʥʽʷ ʩʪʠʢʘʻʪʴʩʷ ʟʽ ʟʨʦʩʪʘʶʯʦʶ ʢʦʥʢʫʨʝʥʮʽʻʶ, ʤʽʥʣʠʚʦʶ 
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ʨʠʥʢʦʚʦʶ ʢʦʥ'ʶʥʢʪʫʨʦʶ ʪʘ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ VE ʩʪʘʻ 

ʥʝ ʪʽʣʴʢʠ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ, ʘʣʝ ʡ ʟʘʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʢʦʤʧʘʥʽʾ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʛʨʘʬʽʢʫ 

ʧʨʦʻʢʪʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʝʩʽʡ VALUE ENGINEERING, ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ 

ʟʤʽʥ ʜʦ ʩʘʤʦʾ ʧʨʦʮʝʜʫʨʠ (ʨʝʛʣʘʤʝʥʪʫ) ʪʘ ʩʪʚʦʨʝʥʥʷ ʽ ʘʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʪʝʭʥʽʯʥʠʭ 

ʨʽʰʝʥʴ VALUE ENGINEERING.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʢʨʠʪʝʨʽʾ VALUE 

ENGINEERING, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʝʢʪʽʚ ʫ 

ʽʥʞʠʥʽʨʠʥʛʦʚʠʭ ʢʦʤʧʘʥʽʷʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʨʽʰʫʻ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

1. ɸʥʘʣʽʟ ʧʦʪʦʯʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʚʝʜʝʥʥʷ VALUE 

ENGINEERING ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʙʶʜʞʝʪʫ ʽ ʛʨʘʬʽʢʫ ʧʨʦʻʢʪʫ (ʨʠʩ. 1). 

2. ɺʠʷʚʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ 

VALUE ENGINEERING. 

3. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʫʥʽʬʽʢʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʟʘʜʣʷ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʧʨʦʻʢʪʘʭ. 

4. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ VE ʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʧʝʨʝʣʽʢʫ ʢʦʤʧʝʪʝʥʮʽʡ ʽ ʥʘʚʠʯʦʢ ʾʭ ʫʯʘʩʥʠʢʽʚ. 

5. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ VALUE 

ENGINEERING ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʶʜʞʝʪʫ ʽ ʛʨʘʬʽʢʫ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʻʢʪʽʚ. 

 

 
 

Рис. 1. Декомпозиція контекстної діаграми формалізації і опису 

поточного стану бізнес-процесу «Value Engineering» 

(т.зв.модель «AS IS» – «ЯК Є»), перший рівень А0 
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ʉʫʪʥʽʩʪʴ VE ʜʝʤʦʥʩʪʨʫʻ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. ʇʽʜʭʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ 

ʘʥʘʣʽʟʽ ʦʙôʻʢʪʫ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʝʟ ʰʢʦʜʠ ʜʣʷ 

ʷʢʦʩʪʽ, ʱʦ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʨʠʪʝʨʽʾʚ. VE ʦʭʦʧʣʶʻ ʨʽʟʥʽ ʝʪʘʧʠ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʣʽʜʦʚʥʠʡ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ FAST ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʝʢʪʫ. 

ʎʽʥʥʽʩʪʴ VE ʫ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʝʢʪʘʭ ʧʦʣʷʛʘʻ ʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʠʪʨʘʪ, ʩʢʦʨʦʯʝʥʥʽ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʷʢʦʩʪʽ 

ʧʨʦʝʢʪʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʪʘʢʠʭ ʧʨʦʝʢʪʽʚ, VE ʻ 

ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ 

ʧʝʨʝʚʘʛ. ʇʨʦʪʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʠ 

ʦʪʨʠʤʫʻʤʦ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʩʝʩʽʡ VE ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʨʦʻʢʪʫ. 

 

 
 

Рис. 2. Декомпозиція контекстної діаграми формалізації і опису 

поточного стану бізнес-процесу «Value Engineering» 

(т.зв.модель «TO – BE»), перший рівень А0 

 

ʊʘʢʦʞ ʫ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʦʩʢʽʣʴʢʠ ʮʝ ʻ 

ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʦʮʝʩʫ VE. ɸʜʝʢʚʘʪʥʠʡ ʘʥʘʣʽʟ ʽ ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ 

ʧʨʠ ʚʠʙʦʨʽ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʠʱʝʥʥʷ 

ʙʶʜʞʝʪʫ ʽ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ; ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʫ 

VE ʧʨʦʧʦʥʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʘʭ. 
ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʪʝʢʩʪʥʫ ʜʽʘʛʨʘʤʫ ʬʦʨʤʘʣʽʟʘʮʽʾ ʽ 

ʦʧʠʩʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ çValue Engineeringè (ʨʠʩ. 2). ɼʘʥʘ 



International scientific conference 

292 

ʜʽʘʛʨʘʤʘ ʦʭʦʧʣʶʻ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ VE ʪʘ ʤʽʩʪʠʪʴ ʥʦʚʽ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ 
ʦʪʨʠʤʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʙʶʜʞʝʪ ʪʘ ʛʨʘʬʽʢ ʧʨʦʻʢʪʫ, ʘ ʩʘʤʝ: 
ï ʙʘʟʫ ʜʘʥʠʭ ʧʨʠʡʥʷʪʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʩʝʩʽʡ VALUE 

ENGINEERING; 
ï ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ VE; 
ï ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʨʽʰʝʥʴ (ʚʘʨʽʘʥʪʽʚ), ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʥʘ ʩʝʩʽʷʭ 

VALUE ENGINEERING. 
ʋ ʧʽʜʩʫʤʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʧʨʦʚʝʜʝʥʥʷ VE ʻ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʙʶʜʞʝʪʫ ʪʘ ʛʨʘʬʽʢʫ ʫ 
ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʻʢʪʘʭ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʪʦʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ 
ʚʠʪʨʘʪ ʽ ʧʨʠʡʥʷʪʪʷ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ. ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ 
ʩʠʩʪʝʤʥʦʤʫ ʟʘʩʪʦʩʦʚʫʚʘʥʥʽ VE ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ) ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʻ ʢʣʶʯʦʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʪʘ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ. ʇʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ ʊʆ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʦʨʤʘʪʠʚʥʦ 
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ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʟʘʚʦʜʽʚ-ʚʠʨʦʙʥʠʢʽʚ ʪʝʭʥʽʢʠ ʟ 
ʚʠʟʥʘʯʝʥʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ. ɺʢʘʟʘʥʘ ʩʠʩʪʝʤʘ ʧʣʘʥʫʚʘʥʥʷ ʥʝ ʚʨʘʭʦʚʫʻ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʫʤʦʚ ʾʭ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʬʘʢʪʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʩʥʦʚʥʠʭ ʙʘʟʦʚʠʭ ʚʫʟʣʽʚ ʪʘ 
ʘʛʨʝʛʘʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʬʘʢʪʠʯʥʠʭ 
ʩʪʨʦʢʽʚ ʪʘ ʦʙ'ʻʤʽʚ ʚʠʢʦʥʘʥʥʷ ʊʆ ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʠʭ. ʅʝʪʦʯʥʽʩʪʴ 
ʧʣʘʥʫʚʘʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʣʘʥʮʶʞʢʘʭ ʧʦʩʪʘʚʦʢ ʟʘʧʘʩʥʠʭ 
ʯʘʩʪʠʥ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʘʙʦ ʟʤʝʥʰʝʥʥʶ 
ʩʢʣʘʜʩʴʢʠʭ ʟʘʧʘʩʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʥʝʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʣʶʜʩʴʢʠʭ 
ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʦʙʤʝʞʝʥʽʩʪʴ 
ʬʽʥʘʥʩʦʚʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʚʠʤʘʛʘʻ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ 
ʚ ʤʘʡʙʫʪʥʽʭ ʧʝʨʽʦʜʘʭ.  
ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʣʘʥʫʚʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʘʣʝʥʜʘʨʥʦʛʦ (ʬʽʥʘʥʩʫʚʘʥʥʷ, 
ʧʦʩʪʘʯʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʛʨʘʬʽʢ ʚʠʭʦʜʫ ʧʨʘʮʽʚʥʠʢʽʚ, ʪʦʱʦ), ʘ ʪʝʭʥʽʯʥʝ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʯʝʨʝʟ 
ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʡ ʧʝʨʽʦʜ ʥʘʧʨʘʮʶʚʘʥʥʷ ʚ ʤʦʪʦʛʦʜʠʥʘʭ. ʊʦʙʪʦ 
ʧʣʘʥʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʫ, ʧʦʚôʷʟʘʪʠ ʷʢʽ ʤʽʞ 
ʩʦʙʦʶ ʤʦʞʣʠʚʦ ʣʠʰʝ ʯʝʨʝʟ ʩʝʨʝʜʥʴʦʜʦʙʦʚʝ ʥʘʧʨʘʮʶʚʘʥʥʷ ʪʝʭʥʽʢʠ ʷʢʝ 
ʥʝ ʻ ʩʪʘʣʦʶ ʚʝʣʠʯʠʥʦ, ʘ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ 
ʛʨʘʬʽʢ ʨʦʙʦʪʠ ʩʘʤʦʩʢʠʜʘ, ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. 
ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʙʽʟʥʝʩ ʧʨʦʮʝʩʫ ʥʘ 

ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 
ʧʽʜʭʦʜʫ ʜʦ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʊʆ ʢʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 
ʷʢʠʡ ʙʫʜʝ ʧʦʻʜʥʫʚʘʪʠ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ ʧʦ ʥʘʧʨʘʮʶʚʘʥʥʶ ʪʘ ʪʝʭʥʽʯʥʦʤʫ 
ʩʪʘʥʫ ʪʝʭʥʽʢʠ. ɸ ʩʘʤʝ ʧʨʠ ʚʠʟʥʘʯʝʥʽ ʛʨʘʬʽʢʘ ʊʆ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ 
ʢʦʨʝʛʫʚʘʥʥʷ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʛʦ ʥʘʧʨʘʮʶʚʘʥʥʷ:  

D = 250 ʤʦʪʦʛʦʜʠʥ / tiʩʨ.ʜ.,                                             (1) 
ʜʝ D ï ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʊʆ, ʜʥʽʚ; 
250 ï ʨʝʛʣʘʤʝʥʪʦʚʘʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʊʆ; 
ὸ̒ Ȣ̑̅Ȣ ï ʩʝʨʝʜʥʴʦʜʦʙʦʚʝ ʥʘʧʨʘʮʶʚʘʥʥʷ i-ʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, i=1,N 

ὸ̒ Ȣ̑̅Ȣ ρρȟυz ςz ρ ὴÉË,                        (2) 

ʜʝ 11,5 ï ʥʦʨʤʘʪʠʚʥʠʡ ʨʦʙʦʯʠʡ ʯʘʩ ʩʘʤʦʩʢʠʜʘ ʟʘ ʟʤʽʥʫ; 
2 ï ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʟʤʽʥ ʥʘ ʜʦʙʫ; 
В ὴÉË ï ʩʫʤʘ ʡʤʦʚʽʨʥʦʩʪʽ ʟʫʧʠʥʢʠ ʩʘʤʦʩʢʠʜʘ ʧʦ ʧʨʠʯʠʥʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ 
ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ;  
K ï ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʚʣʠʚʫ ʥʘ ʪʝʭʥʽʯʠʡ ʩʪʘʥ 
ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ; 

ὴik=k1ik*k 2ik-* ,                                       (3) 

ʜʝ ὴÉË ï ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʚʫʟʣʘ ʘʙʦ ʘʛʨʝʛʘʪʫ; 
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k1ik ï ʢʦʝʬʽʮʽʻʥʪ ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʧʨʘʮʶʚʘʥʥʷ ʚʫʟʣʘ ʘʙʦ ʘʛʨʝʛʘʪʫ ʜʦ 
ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʘʙʦ ʟʘʤʽʥʠ (0,15 ʧʨʠ ʥʘʧʨʘʮʶʚʘʥʥʽ < 50%; 0,5 ʧʨʠ 
ʥʘʧʨʘʮʶʚʘʥʥʽ ʚʽʜ 50% ʜʦ 100%; 0,85 ʧʨʠ ʥʘʧʨʘʮʶʚʘʥʥʽ > 100%); 
k2ik ï ʢʦʝʬʽʮʽʻʥʪ ʬʘʢʪʠʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ (0,15 ʙʝʟ ʟʘʫʚʘʞʝʥʴ ʘʙʦ 
ʟʝʣʝʥʘ ʟʦʥʘ ʘʥʘʣʽʟʫ ʦʣʠʚʠ; 0,5 ʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʙʦ ʞʦʚʪʘ ʟʦʥʘ 
ʘʥʘʣʽʟʫ ʦʣʠʚʠ; 0,85 ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʙʦ ʯʝʨʚʦʥʘ ʟʦʥʘ 
ʘʥʘʣʽʟʫ ʦʣʠʚʠ); 

 ï ʢʦʝʬʽʮʽʻʥʪ ʩʢʣʘʜʥʦʩʪʽ ʨʝʤʦʥʪʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ 

(ʚʽʜʥʦʰʝʥʥʷ ʛʦʜʠʥ ʧʨʦʩʪʦʶ ʩʘʤʦʩʢʠʜʘ ʧʨʠ ʨʝʤʦʥʪʽ ʚʫʟʣʘ ʜʦ ʟʘʛʘʣʴʥʦʛʦ 
ʯʘʩʫ ʧʨʦʩʪʦʶ ʩʘʤʦʩʢʠʜʘ ʧʨʠ ʨʝʤʦʥʪʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ). 
ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʚʝʜʝʥʠʡ ʤʝʪʦʜ ʢʦʨʝʛʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʘʥʘ 

ʢʘʣʝʥʜʘʨʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʢʘʨôʻʨʥʠʭ 
ʩʘʤʦʩʢʠʜʽʚ ʟʘ ʪʨʴʦʤʘ ʙʘʟʦʚʠʤʠ ʩʮʝʥʘʨʽʷʤʠ:  
1 ʩʮʝʥʘʨʽʡ ï ʩʘʤʦʩʢʠʜ ʫ ʚʽʜʤʽʥʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ (ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʜʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ (ʂʈ) < 50% ʟʘʫʚʘʞʝʥʥʷ ʧʦ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʫ 
ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ ʚʽʜʩʫʪʥʽ); 
2 ʩʮʝʥʘʨʽʡ ï ʩʘʤʦʩʢʠʜ ʫ ʟʘʜʦʚʽʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ 

(ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ (ʂʈ) > 50% ʪʘ < 100%, 
ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ ʟʘʜʦʚʽʣʴʥʠʡ); 

3 ʩʮʝʥʘʨʽʡ ï ʩʘʤʦʩʢʠʜ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ 
(ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ (ʂʈ) > 100%, ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 
ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ ʥʝʟʘʜʦʚʽʣʴʥʠʡ). 
ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.  
 

ʊʘʙʣʠʮʷ 1 

Календарна періодичність ТО за базовими сценаріями 

№ 

п/п 
Сценарій 

Середньо-добове 

напрацювання, 

мотогодин 

Періодичність 

виконання ТО, 

днів 

1 

ʅʘʧʨʘʮʶʚʘʥʥʷ ʚʫʟʣʽʚ ʜʦ 

ʂʈ ʘʙʦ ʟʘʤʽʥʠ < 50%, 

ʟʘʫʚʘʞʝʥʥʷ ʧʦ 

ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʫ ʚʽʜʩʫʪʥʽ 

22,5 11 

2 

ʅʘʧʨʘʮʶʚʘʥʥʷ ʚʫʟʣʽʚ ʜʦ 

ʂʈ ʘʙʦ ʟʘʤʽʥʠ < 100%, 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʟʘʜʦʚʽʣʴʥʠʡ) 

17,3 14 

3 

ʅʘʧʨʘʮʶʚʘʥʥʷ ʚʫʟʣʽʚ ʜʦ 

ʂʈ ʘʙʦ ʟʘʤʽʥʠ > 100%, 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ 

6,4 39 
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ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ ʢʘʣʝʥʜʘʨʥʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʊʆ ʢʘʨôʻʨʥʠʭ ʩʘʤʦʩʢʠʜʽʚ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ ʚʽʜ 11 ʜʦ 39 ʜʥʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʢʦʞʥʦʾ ʦʜʠʥʠʮʽ ʪʝʭʥʽʢʠ.  

ɺʠʩʥʦʚʦʢ. ɯʩʥʫʶʯʘ ʥʘ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʠʩʪʝʤʘ 

ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʽʜʭʦʜʘʭ ʚʠʢʣʘʜʝʥʠʭ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʻ ʻ ʥʝʜʦʩʢʦʥʘʣʦʶ ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʥʝʪʦʯʥʦʩʪʽ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʤʽʰʘʥʦʾ ʩʪʨʘʪʝʛʽʾ, ʷʢʘ 

ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ ʧʦ ʥʘʧʨʘʮʶʚʘʥʥʶ, ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʫ 

ʪʝʭʥʽʢʠ ʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʢʘʭ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʘʣʝʥʜʘʨʥʦʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ ʧʦ ʢʦʞʥʦʤʫ ʩʘʤʦʩʢʠʜʫ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʷʤ 

ʟʤʽʰʘʥʦʾ ʩʪʨʘʪʝʛʽʾ, ʫʜʦʩʢʦʥʘʣʶʻ ʧʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʫʻ ʡʦʛʦ 

ʪʦʯʥʽʩʪʴ.  
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ʇʨʦʙʣʝʤʘʪʠʢʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʟʥʝʩʦʤ ʧʦʩʪʘʚʦʢ ʫ ʣʘʥʮʶʛʫ 

çʟʘʤʦʚʣʝʥʥʷ ʧʦʪʨʝʙʠ-ʣʦʛʽʩʪʠʢʘ-ʧʦʩʪʘʯʘʥʥʷè ʜʦʚʦʣʽ ʯʘʩʪʦ ʻ ʥʠʟʢʘ 

ʥʝʜʦʣʽʢʽʚ, ʱʦ ʟʥʠʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʢʫʧʽʚʣʷʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʯʘʩʪʦ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʽʙʥʫ ʛʥʫʯʢʽʩʪʴ ʽ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʩʪʨʽʤʢʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʤʦʛ ʨʠʥʢʫ. ʅʝʜʦʩʢʦʥʘʣʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʚʩʴʦʤʫ ʣʘʥʮʶʛʫ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʥʘ 

ʢʣʶʯʦʚʠʭ ʝʪʘʧʘʭ ʧʨʦʮʝʩʫ çʟʘʤʦʚʣʝʥʥʷ ʧʦʪʨʝʙʠ-ʣʦʛʽʩʪʠʢʘ-ʧʦʩʪʘʯʘʥʥʷè 

ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʡ ʫʩʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʠʪʤʽʯʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʦʢ ʧʦʩʪʘʚʦʢ ʊʦʚʘʨʥʦ-

ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ (ʥʘʜʘʣʽ ï ʊʄʎ), ʟʙʽʣʴʰʝʥʥʶ ʚʠʪʨʘʪ, ʥʝ 

ʟʘʜʦʚʦʣʝʥʥʶ ʧʦʪʨʝʙ ʙʽʟʥʝʩʫ ʪʘ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʟʥʠʞʫʻ ʦʧʝʨʘʮʽʡʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʉʝʨʝʜ ʧʨʠʯʠʥ ʥʘʷʚʥʠʭ ʧʨʦʙʣʝʤ ʚʘʨʪʦ 

ʚʠʜʽʣʠʪʠ ʙʨʘʢ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ 

ʮʠʬʨʦʚʽʟʘʮʽʶ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʦʪʚʦʨʶʻ 

ʦʙ'ʻʢʪʠʚʥʫ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʽ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟʘʢʫʧʽʚʝʣʴ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʩʪʘʯʘʥʴ ʊʄʎ ʚ ʮʽʣʦʤʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʨʦʟʦʨʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫ ʣʘʥʮʶʛʫ çʟʘʤʦʚʣʝʥʥʷ ʧʦʪʨʝʙʠ-

ʣʦʛʽʩʪʠʢʘ-ʧʦʩʪʘʯʘʥʥʷè ʢʦʤʧʘʥʽʾ ʤʘʶʪʴ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʢʨʘʱʽ ʩʚʽʪʦʚʽ 
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ʧʨʘʢʪʠʢʠ ʪʘ ʧʽʜʭʦʜʠ ʱʦʜʦ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʩʠʩʪʝʤ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʪʘʚʦʢ ʫ ʣʘʥʮʶʞʢʫ 

çʟʘʤʦʚʣʝʥʥʷ ʧʦʪʨʝʙʠ-ʣʦʛʽʩʪʠʢʘ-ʧʦʩʪʘʯʘʥʥʷè ʚ ʫʤʦʚʘʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʥʘ ʧʨʠʢʣʘʜʽ ɸʢʪʠʚʽʚ ʛʨʫʧʠ ʊʆɺ 

çʄɽʊɯʅɺɽʉʊ ʍʆʃɼʀʅɻè) ʪʘ ʊʆɺ çʄɽʊɯʅɺɽʉʊ ɹɯɿʅɽʉ ʉɽʈɺɯʉè.  

ʌʦʢʫʩ ʫʚʘʛʠ ʥʘ ʧʦʰʫʢ ʥʘʧʨʷʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ, ʨʠʪʤʽʯʥʦʩʪʽ ʧʦʩʪʘʚʦʢ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʽʜʩʫʤʢʫ 

ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ 

ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟ ʜʦʩʪʫʧʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ [1-2 ʪʘ ʽʥ.] 

ʱʦʜʦ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʟʘʢʫʧʽʚʝʣʴ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʥʘʡʢʨʘʱʽ ʧʨʘʢʪʠʢʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʚʦʢ, 

ʚʽʜʙʦʨʫ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʜʽʻʚʠʭ ʧʨʦʮʝʜʫʨ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ 

ʩʧʽʚʧʨʘʮʽ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʽʩʥʫʶʯʠʭ ʨʠʟʠʢʽʚ, ʚʠʢʣʠʢʽʚ, 

ʚʠʤʦʛ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʥʘʡʢʨʘʱʠʭ ʧʨʘʢʪʠʢ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʩʚʽʪʦʚʽ ʣʽʜʝʨʠ ʫ ʩʚʦʾʡ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ. ɼʝʷʢʽ ʩʚʽʪʦʚʽ ʢʦʤʧʘʥʽʾ [1] ʚʞʝ 

ʤʘʶʪʴ ʫʩʧʽʰʥʦ ʬʫʥʢʮʽʦʥʫʶʯʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʢʫʧʽʚʝʣʴ, 

ʥʘʧʨʠʢʣʘʜ: 

Siemens ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʣʘʪʬʦʨʤʫ çSAP Aribaè ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʩʚʦʾʭ ʟʘʢʫʧʽʚʝʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ 

ʟʘʤʦʚʣʝʥʥʷʤʠ, ʢʦʥʪʨʘʢʪʘʤʠ ʪʘ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

Amazon ʚ ʨʘʤʢʘʭ ʚʣʘʩʥʠʭ ʦʧʝʨʘʮʽʡ ʟʘʩʪʦʩʦʚʫʻ çAmazon Businessè, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʟʘʢʫʧʽʚʝʣʴ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʙʽʟʥʝʩʘʤ ʟʜʽʡʩʥʶʚʘʪʠ ʦʥʣʘʡʥ-ʟʘʤʦʚʣʝʥʥʷ ʟ ʪʠʩʷʯ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʪʨʘʪʠ ʽ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʟʘʢʫʧʽʚʣʽ. 

Procter & Gamble (P&G) ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʧʣʘʪʬʦʨʤʠ, ʟʦʢʨʝʤʘ çCoupaè, ʷʢʽ ʩʧʨʦʱʫʶʪʴ ʚʝʩʴ ʣʘʥʮʶʛ ʟʘʢʫʧʽʚʝʣʴ, 

ʜʦʟʚʦʣʷʶʯʠ ʧʨʦʚʦʜʠʪʠ ʝʣʝʢʪʨʦʥʥʽ ʪʝʥʜʝʨʠ ʪʘ ʟʥʠʞʫʶʯʠ ʨʫʯʥʽ ʦʧʝʨʘʮʽʾ 

ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʚʩʽʭ ʧʨʦʮʝʩʽʚ ʫ ʻʜʠʥʽʡ ʩʠʩʪʝʤʽ. 

IBM ʪʘʢʦʞ ʚʧʨʦʚʘʜʠʣʠ ʩʠʩʪʝʤʫ çCoupaè ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʩʽʭ 

ʝʪʘʧʽʚ ʟʘʢʫʧʽʚʝʣʴ, ʚʢʣʶʯʘʶʯʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʪʨʘʪʘʤʠ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʟ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ. 

Coca-Cola ʚʧʨʦʚʘʜʠʣʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ çOracle Procurement 

Cloudè, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʪʨʘʪʠ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʟʘʤʦʚʣʝʥʥʷ 

ʚʝʜʫʯʠ ʪʦʯʥʽ ʟʘʧʠʩʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ 

ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ [1]. 
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ʅʘ ʦʩʥʦʚʽ ʜʦʜʘʪʢʦʚʦ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʦʨʛʘʥʽʟʘʮʽʻʶ ʧʦʩʪʘʚʦʢ ʚ ʫʤʦʚʘʭ ʧʽʜʧʨʠʻʤʩʪʚ ʛʽʨʥʠʯʦ-

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʪʘ ʚʥʫʪʨʽʰʥʽʭ 

ʜʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʊʆɺ çʄɽʊɯʅɺɽʉʊ ɹɯɿʅɽʉ ʉɽʈɺɯʉè, ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʢʫʧʽʚʝʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʻ ʦʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʣʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʟʥʝʩʫ. ʇʽʜ 

ʯʘʩ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʩʪʝʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦʩʪʘʚʦʢ (ʟʘʢʫʧʽʚʝʣʴ) ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʽʩʥʫʶʯʽʡ 

ʧʨʦʮʝʜʫʨʽ ʟʘʢʫʧʽʚʝʣʴ ʢʦʤʧʘʥʽʾ ʊʆɺ çʄɽʊɯʅɺɽʉʊ ɹɯɿʅɽʉ ʉɽʈɺɯʉè. 

ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʦʾ ʩʪʘʥʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʪʘʚʦʢ (ʟʘʢʫʧʽʚʝʣʴ) ʪʘ ʚʠʷʚʣʝʥʠʭ ʚʫʟʴʢʠʭ ʤʽʩʮʴ ʙʫʣʦ 

ʧʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʴ çTO BEè (çʗʂ ɹʋɼɽè), ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 

ʥʘʧʨʷʤʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ (ʨʠʩ. 1). 

ʆʧʪʠʤʽʟʘʮʽʷ ʧʦʪʦʯʥʦʾ ʧʨʦʮʝʜʫʨʠ ʟʘʢʫʧʽʚʝʣʴ (ʜʠʚ. ʨʠʩ.1) ʤʦʞʝ 

ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1) ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʟʘʢʫʧʽʚʝʣʴ, ʧʦʚʥʘ ʘʙʦ ʥʘ ʧʝʨʰʠʭ 

ʝʪʘʧʘʭ ʯʘʩʪʢʦʚʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʊʄʎ 

ʧʦ ʟʥʘʯʫʱʦʩʪʽ (ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ɸɺʉ-XYZ ï ʘʥʘʣʽʟʫ) ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʠʭ ʦʙôʻʤʽʚ ʟʘʤʦʚʣʝʥʥʷ (çEOQè), ʩʠʩʪʝʤ çJust-In-

Timeè ʪʦʱʦ.  

2) ɺʥʝʩʝʥʥʷ ʢʦʨʝʛʫʚʘʥʴ ʚ ʝʪʘʧʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘʢʫʧʽʚʝʣʴ 

ʯʝʨʝʟ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʝʙʠ; ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʟʦʥ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʦʙʦʚ'ʷʟʢʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘ ʢʦʞʥʦʤʫ 

ʝʪʘʧʽ; ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

(ʩʪʚʦʨʝʥʥʷ ʦʥʦʚʣʝʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʮʝʜʫʨʫ 

ʟʘʢʫʧʽʚʝʣʴ; ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʥʥʷ ʪʘ ʪʨʝʥʽʥʛʽʚ ʜʣʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʨʦʟʜʽʣʘʭ). 
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Рис. 2. Діаграма декомпозиції удосконаленого процесу в нотації 

IDEF0 ( модель «TO BE» побудована автором)* 
*ʇʨʠʤʽʪʢʘ: ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʢʦʨʝʛʫʚʘʥʥʷ : ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ ï ʟʥʘʯʥʽ ʟʤʽʥʠ, 

ʬʽʦʣʝʪʦʚʠʤ ʢʦʣʴʦʨʦʤ ï ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ, ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ 

ï ʫʪʦʯʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʜʦʜʘʪʢʦʚʦ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʨʝʛʣʘʤʝʥʪʽʚ, ʯʝʨʚʦʥʠʤ 

ʢʦʣʴʦʨʦʤ ï ʫʪʦʯʥʝʥʽ ʟʦʥʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʽʘʛʨʘʤʘ ʚ ʥʦʪʘʮʽʾ IDEF0 (ʜʠʚ. ʨʠʩ.1) ʥʘʦʯʥʦ 

ʜʝʤʦʥʩʪʨʫʻ ʟʦʥʠ ʽ ʨʽʚʝʥʴ ʫʜʦʩʢʦʥʘʣʝʥʴ ʧʦʪʦʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦʩʪʘʚʦʢ. ʆʪʞʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʦʥʦʚʣʝʥʦʾ ʧʨʦʮʝʜʫʨʠ 

ʟʘʢʫʧʽʚʝʣʴ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʟʚʽʪʽʚ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ 

ʧʨʦʮʝʩʫ, ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘʥʘʣʽʟ ʜʦʩʷʛʥʫʪʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʝʨʝʰʢʦʜ, ʘ ʪʘʢʦʞ ʢʦʨʠʛʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʥʘʜʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʬʘʭʽʚʮʽʚ-ʧʨʘʢʪʠʢʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʮʝʜʫʨʠ ʟʘʢʫʧʽʚʝʣʴ ʽ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

Висновки. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ, ʱʦ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʩʠʩʪʝʤ ʾʭ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ (ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ) ʟʘʢʫʧʽʚʝʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʩʽ ʝʪʘʧʠ ʟʘʢʫʧʽʚʝʣʴʥʦʛʦ ʮʠʢʣʫ (ʚʽʜ ʧʦʰʫʢʫ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʜʦ ʢʦʥʪʨʦʣʶ ʟʘ ʧʦʩʪʘʚʢʘʤʠ), ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʧʦʤʘʛʘʻ 

ʢʦʤʧʘʥʽʷʤ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʦʤʠʣʢʠ ʚʥʘʩʣʽʜʦʢ çʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫè, 
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ʧʨʠʰʚʠʜʰʠʪʠ ʯʘʩ, ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʽ ʧʦʢʨʘʱʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʦʧʝʨʘʮʽʡ 

ʚʠʢʦʥʘʥʥʷ ʟʘʢʫʧʽʚʝʣʴ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘʢʫʧʽʚʝʣʴ ʯʝʨʝʟ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ɸʢʪʠʚʽʚ ʛʨʫʧʠ ʊʆɺ çʄɽʊɯʅɺɽʉʊ 

ʍʆʃɼʀʅɻè) ʪʘ ʊʆɺ çʄɽʊɯʅɺɽʉʊ ɹɯɿʅɽʉ ʉɽʈɺɯʉè. ʟʜʘʪʥʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʯʽʪʢʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʟʦʥ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; ʟʤʝʥʰʝʥʥʷ ʪʨʫʜʦʚʠʪʨʘʪ; ʫʥʽʬʽʢʘʮʽʾ ʥʦʤʝʥʢʣʘʪʫʨʠ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʝʙ ʚʽʜ ʟʘʤʦʚʥʠʢʘ; ʟʤʝʥʰʝʥʥʷ 

ʧʦʤʠʣʦʢ ʚ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʝʙʠ; ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ 

ʟʘʤʦʚʣʝʥʴ ʪʘ ʦʙʨʦʙʢʠ ʟʘʷʚʦʢ; ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʚʠʤʫʰʝʥʠʭ ʧʨʦʩʪʦʾʚ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʫ ʪ.ʯ. ʧʨʠ ʬʦʨʩ-ʤʘʞʦʨʥʠʭ ʦʙʩʪʘʚʠʥʘʭ.  
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The increasing need for analytical support in managerial decision-making 

demands continuous enhancement of predictive analytics tools to process, 

interpret, and visualize large datasets. These technologies enable tracking 

trends within the business environment, assessing potential risks, and making 
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more informed decisions. Substantial contributions to identifying these trends 

have been made in recent years, especially in forecasting approaches within 

data analysis, machine learning, and neural networks [5]. 

Among the basic predictive business analytics methods are interactive 

visualization tools such as Power BI and programming languages like R and 

Python, which allow for the implementation of complex analytical scenarios. 

Power BI provides the capability for seamless integration with other Microsoft 

products, offering visual data representation in dashboards. This tool is 

considered highly user-friendly due to its intuitive interface and support for 

interactive reports, which significantly enhances data accessibility for 

decision-making. However, in the world of big data, the Power BI tools have 

become restricted. In contrast, R and Python are geared toward more in-depth 

analytical processing. Specifically, they offer functionality for time series 

analysis, classification, regression, and the development of machine-learning 

algorithms. These tools provide flexibility for building unique predictive 

models and are widely used for analyzing business trends. Pythonôs advantage 

includes integration with TensorFlow, PyTorch, and other tools for 

developing neural networks, allowing work with large datasets and addressing 

complex forecasting tasks [2]. According to [1; 4], simulation and machine 

learning tools of predictive business process analysis completion times are 

more accurate. Specifically, tools based on classification methods have been 

showing better results in terms of precision, which is crucial for business 

processes that require strict adherence to deadlines. For complex and 

systemically related problems, mathematical and computer simulation is an 

integral attribute of practical solutions. 

Another effective IT tool for analysis is Orange Data Mining 

(https://orangedatamining.com/), which supports visual programming and 

enables the rapid creation of analytical scenarios without deep programming 

knowledge. This tool, along with other similar solutions, provides a bridge 

between the capabilities of analytical programming languages and classic 

office programs. This platform allows for integration with Python, extending 

possibilities for analysts and providing capabilities for convenient visual 

analysis, data validation and preparation, clustering, and other methods for 

preliminary data exploration. 

Interpretable machine learning is also actively used to deliver forecasts 

and explanations, contributing to strategic decision-making. For instance, the 

study by [6] demonstrates using interpretable models for predicting digital 

transformation, enabling reliable forecasts and insights into the factors most 

influencing outcomes. Thus, interpretable machine learning technologies 
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build trust in models and facilitate their integration into business 

environments. 

Based on all the studies presented, modern predictive analytics tools, 

including Power BI, R, Python, and Orange, machine learning methods, and 

neural networks, are critically important for business analysis. They enable 

organizations to adapt business models to dynamic market conditions and create 

a foundation for data-driven strategic decisions. On the other hand, the 

complications of methods and approaches to predictive analytics are solved by 

using simplified visual methods and IDE programming languages (Python, R). 
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ɺʘʣʶʪʥʠʡ ʢʫʨʩ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʚʧʣʠʚʘʻ ʥʘ 

ʟʦʚʥʽʰʥʶ ʪʦʨʛʽʚʣʶ, ʨʽʚʝʥʴ ʽʥʬʣʷʮʽʾ, ʮʽʥʠ ʥʘ ʽʤʧʦʨʪʥʽ ʪʦʚʘʨʠ ʪʘ 

ʢʫʧʽʚʝʣʴʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʛʨʦʤʘʜʷʥ. ɼʣʷ ʋʢʨʘʾʥʠ, ʱʦ ʩʪʠʢʘʻʪʴʩʷ ʟ 

ʯʠʩʣʝʥʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʚʢʣʶʯʥʦ ʟ ʽʥʬʣʷʮʽʡʥʠʤʠ 

ʨʠʟʠʢʘʤʠ, ʟʤʽʥʠ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʨʷʜʫ, 

ʙʽʟʥʝʩʫ ʪʘ ʥʘʩʝʣʝʥʥʷ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʫʨʩ ʚʘʣʶʪ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʜʣʷ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʦʩʢʽʣʴʢʠ ʚʘʣʶʪʥʽ ʢʦʣʠʚʘʥʥʷ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʘʨʪʽʩʪʴ ʽʤʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʝʢʩʧʦʨʪʫ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʦʭʦʜʽʚ ʛʘʣʫʟʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʪʨʽʙʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʽʷʣʴʥʦʩʪʽ. 

Microsoft Power BI ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʚʢʣʶʯʥʦ ʟ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʪʘ ʜʦʧʦʤʘʛʘʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʦʢʨʝʤʘ, ʽ ʧʨʦ ʜʠʥʘʤʽʢʫ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʮʽʻʾ ʧʨʦʛʨʘʤʠ: 

ʨʦʟʰʠʨʝʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʘ ʜʘʰʙʦʨʜʽʚ ʥʘ ʦʩʥʦʚʽ 

ʩʝʤʘʥʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʽʥʪʝʛʨʘʮʽʷ ʧʦʥʘʜ 100 ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʝʢʪʦʨʽʚ 
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ʜʣʷ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʪʘ 

ʧʦʩʪʽʡʥʦʛʦ ʾʭ ʦʥʦʚʣʝʥʥʷ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʱʦʜʝʥʥʦʾ ʨʫʪʠʥʥʦʾ ʨʦʙʦʪʠ ʪʦʱʦ.  

ɯʩʥʫʶʪʴ ʯʠʩʣʝʥʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʽ ʪʝʤʽ ʚʘʣʶʪʥʦʛʦ 

ʢʫʨʩʫ ʪʘ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʥʦʤʽʢʫ. ʉʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ, 

ʥʘʧʨʠʢʣʘʜ, ɸ.ɺ. ɻʘʚʨʽʢʦʚʘ, ɸ.ʆ. ʃʫʮʝʥʢʦ, ʅ. ʐʘʧʨʘʥ, ʪʘ ʽʥ. ʜʦʩʣʽʜʞʫʶʪʴ 

ʧʠʪʘʥʥʷ ʜʠʥʘʤʽʢʠ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ʅ.ɺ. ɼʘʮʝʥʢʦ, ʇ. ɺ. ʇʨʦʥʦʟʘ, ʉ. ɺ. ʃʝʣʶʢ ʨʦʟʛʣʷʜʘʶʪʴ Power BI ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ ʚ ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʘʥʪʠʢʨʠʟʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʨʽʰʝʥʴ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʘʶʪʴ ʪʘʢʽ ʥʘʫʢʦʚʮʽ, ʷʢ ɼ.ʄ. ɾʝʨʣʽʮʠʥ [1]. ʄʝʪʦʶ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʚʘʛ ʟʘʩʪʦʩʫʚʘʥʥʷ Power BI ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʚʘʣʶʪʥʠʭ ʢʦʣʠʚʘʥʴ. 

ɯʥʬʦʨʤʘʮʽʶ ʪʘ ʩʪʘʪʠʩʪʠʢʫ ʧʨʦ ʚʘʣʶʪʥʠʡ ʢʫʨʩ, ʟʦʢʨʝʤʘ ʽʩʪʦʨʠʯʥʽ ʪʘ 

ʧʦʪʦʯʥʽ ʜʘʥʽ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ 

ʋʢʨʘʾʥʠ (ʅɹʋ) ʪʘ ʽʥʰʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʧʦʨʪʘʣʽʚ, ʪʘʢʠʭ ʷʢ 

Trading Economics ʽ Investing.com ʪʘ ʽʥʰʠʭ ʯʠʩʣʝʥʥʠʭ ʬʽʥʘʥʩʦʚʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʩʘʡʪʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʘʣʶʪʥʠʡ ʢʫʨʩ ʛʨʠʚʥʽ ʜʦ 

ʦʩʥʦʚʥʠʭ ʚʘʣʶʪ, ʪʘʢʠʭ ʷʢ ʜʦʣʘʨ ʉʐɸ ʪʘ ʻʚʨʦ, ʟʘʟʥʘʻ ʢʦʣʠʚʘʥʴ ʯʝʨʝʟ 

ʨʽʟʥʽ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʥʦ ʟ ʝʢʦʥʦʤʽʯʥʠʤʠ ʽ ʧʦʣʽʪʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ʅɹʋ 

ʱʦʜʝʥʥʦ ʧʫʙʣʽʢʫʻ ʦʬʽʮʽʡʥʽ ʢʫʨʩʠ ʚʘʣʶʪ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʦʟʦʨʽʩʪʴ ʫ ʮʽʡ 

ʩʬʝʨʽ. ɺʠʩʚʽʪʣʝʥʦ ʜʘʥʽ ʧʨʦ ʧʦʥʘʜ 30 ʽʥʦʟʝʤʥʠʭ ʚʘʣʶʪ [3].  

ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʥʝʣʽ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʣʶʪʥʠʭ ʢʦʣʠʚʘʥʴ 

ʚʠʢʦʨʠʩʪʘʥʦ ʱʦʜʝʥʥʽ ʜʘʥʽ ʅɹʋ. ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʚ Power BI ʟ 

ɯʥʪʝʨʥʝʪʫ ʚʠʢʦʨʠʩʪʘʥʦ ʬʫʥʢʮʽʾ ʨʦʟʰʠʨʝʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʱʦʜʦ 

ʜʦʩʪʫʧʫ ʜʦ ʜʞʝʨʝʣʘ. ʉʪʚʦʨʝʥʦ ʧʘʨʘʤʝʪʨ çɼʘʪʘè. ɺʧʠʩʘʚʰʠ ʧʦʪʨʽʙʥʫ 

ʜʘʪʫ ʫ ʮʶ ʧʦʣʝ ʧʦʰʫʢʫ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʘʙʣʠʮʶ ʟ ʢʫʨʩʘʤʠ ʚʘʣʶʪ ʩʘʤʝ 

ʥʘ ʮʶ ʢʦʥʢʨʝʪʥʫ ʜʘʪʫ, ʥʝ ʩʪʚʦʨʶʶʯʠ ʢʦʞʥʦʛʦ ʨʘʟʫ ʟʘʥʦʚʦ ʧʨʠʻʜʥʘʥʥʷ 

ʜʦ ʩʘʡʪʫ, ʽ ʥʝ ʢʦʧʽʶʶʯʠ ʜʘʥʽ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʥʘʢʦʧʠʯʝʥʥʷʤ 

ʩʪʚʦʨʝʥʦ ʩʧʝʮʽʘʣʴʥʫ ʬʫʥʢʮʽʶ ʥʘ ʦʩʥʦʚʽ ʟʘʧʠʪʫ-ʟʨʘʟʢʫ, ʪʘ ʩʬʦʨʤʦʚʘʥʫ 

ʪʘʙʣʠʮʶ ʟ ʧʝʨʝʣʽʢʦʤ ʜʘʪ, ʜʝ ʩʪʘʨʪʦʚʦʶ ʻ 01.01.2024 ʨ., ʘ ʢʽʥʮʝʚʘ ʜʘʪʘ 

ʚʢʘʟʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ ï 

Number.From(Date.From(DateTime.LocalNow())). ɿʘʧʦʚʥʝʥʘ ʪʘʙʣʠʮʷ ʥʘ 

ʧʦʯʘʪʦʢ ʣʠʩʪʦʧʘʜʘ ʤʽʩʪʠʪʴ ʧʦʥʘʜ 5 ʪʠʩ. ʟʘʧʠʩʽʚ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʝʣʠʢʽ 

ʦʙôʻʤʠ ʜʘʥʠʭ ʪʘ ʚʠʩʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʇɿ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʜʘʯ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʣʠʚʘʥʴ. ɼʦʜʘʪʢʦʚʦ ʚʘʣʶʪʠ ʧʨʦʨʘʥʞʦʚʘʥʦ ʚ 

ʫʤʦʚʥʦʤʫ ʩʪʦʚʙʮʽ ï ʈʝʡʪʠʥʛ ʢʫʨʩʫ, ʜʝ ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʧʦʟʠʮʽʾ ʢʫʨʩʫ 

ʚʘʣʶʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʧʦʪʦʯʥʦʛʦ ʧʦʢʘʟʥʠʢʘ. 
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Рис. 1. Параметри приєднання для запиту-зразку 
щоденного валютного курсу НБУ 

 

 
 

Рис. 2. Стартова панель моніторингу валютних коливань Power BI 
 
ʊʘʢʠʤ ʯʠʥʦʤ Power BI ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʰʚʠʜʢʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʚʦʻʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 
ʨʠʥʢʦʚʽ ʢʦʣʠʚʘʥʥʷ. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ Power BI ʯʘʩ ʦʥʦʚʣʝʥʥʷ 
ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ: Power BI ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʫ 
ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʘʙʦ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʟʘʪʨʠʤʢʦʶ. ʎʝ ʦʩʦʙʣʠʚʦ 
ʚʘʞʣʠʚʦ ʜʣʷ ʚʘʣʶʪʥʠʭ ʢʫʨʩʽʚ, ʷʢʽ ʯʘʩʪʦ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 
ʨʠʥʢʦʚʠʭ ʥʦʚʠʥ, ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʧʦʣʽʪʠʯʥʠʭ ʧʦʜʽʡ. 
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ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʙʘʯʠʪʠ ʦʥʦʚʣʝʥʥʷ ʤʠʪʪʻʚʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 
ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ. ʊʘʢʦʞ ʤʦʞʥʘ ʢʦʤʙʽʥʫʚʘʪʠ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʱʦ 
ʥʘʜʘʻ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 
API. ʅʘʷʚʥʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ. ɯʥʪʝʨʘʢʪʠʚʥʽ 
ʛʨʘʬʽʢʠ ʪʘ ʜʽʘʛʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʧʝʨʝʭʦʜʠʪʠ ʤʽʞ ʯʘʩʦʚʠʤʠ 
ʧʝʨʽʦʜʘʤʠ, ʚʘʣʶʪʥʠʤʠ ʧʘʨʘʤʠ ʪʘ ʽʥʰʠʤʠ ʚʘʞʣʠʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ 
ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʟʤʽʥʠ. ɯʩʥʫʻ ʨʷʜ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 
ʪʨʝʥʜʽʚ ʽ ʘʥʦʤʘʣʽʡ ʚ Power BI, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʠʪʠ ʪʨʠʚʘʣʽ ʟʤʽʥʠ 
ʘʙʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʠʛʥʘʣʦʤ ʜʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
ʅʘʧʨʠʢʣʘʜ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʥʘʣʘʰʪʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ 
ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʢʫʨʩʫ. ɯʥʪʝʛʨʘʮʽʷ ʟ ʤʦʚʘʤʠ 
Python ʪʘ R ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ ʘʥʘʣʽʟ ʽ ʨʦʟʰʠʨʶʻ 
ʤʦʞʣʠʚʦʩʪʽ ʩʪʘʥʜʘʨʪʥʠʭ ʬʫʥʢʮʽʡ Power BI [2]. 
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ʜʦ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. ɺ ʋʢʨʘʾʥʽ ʚʥʘʩʣʽʜʦʢ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʭ ʙʦʡʦʚʠʭ ʜʽʾ 

ʚʞʝ ʟʘʨʘʟ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʦʩʦʙʣʠʚʦ ʪʽ, ʷʢʽ ʦʧʠʥʠʣʠʩʷ ʚ ʝʧʽʮʝʥʪʨʽ ʚʦʻʥʥʠʭ 

ʜʽʡ) ʟʘʢʨʠʚʘʶʪʴʩʷ ʘʙʦ ʥʘʤʘʛʘʶʪʴʩʷ ʟʨʦʙʠʪʠ ʨʝʣʦʢʘʮʽʶ ʚ ʙʽʣʴʰ ʙʝʟʧʝʯʥʽ 

(ʥʘʩʢʽʣʴʢʠ ʮʝ ʤʦʞʣʠʚʦ) ʨʝʛʽʦʥʠ. ʇʨʦʪʝ ʚʞʝ ʟʘʨʘʟ ʩʪʘʻ ʧʠʪʘʥʥʷ 

ʧʦʩʪʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢʠ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʋʢʨʘʾʥʠ. 

ʅʘ ʮʴʦʤʫ ʥʝʣʝʛʢʦʤʫ ʰʣʷʭʫ ʚʽʜʨʦʜʞʝʥʥʷ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʚʝʣʠʯʝʟʥʠʭ ʚʠʢʣʠʢʽʚ ʜʣʷ ʙʽʟʥʝʩʫ ʥʝʦʙʭʽʜʥʦ ʚʞʝ ʟʘʨʘʟ 

ʧʦʯʠʥʘʪʠ ʧʣʘʥʫʚʘʪʠ ʽ ʚʪʽʣʶʚʘʪʠ ʚ ʞʠʪʪʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʧʽʜʭʦʜʠ 

ʚʽʜʙʫʜʦʚʠ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ. ʉʘʤʝ ʪʦʤʫ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ 

ʟʘʚʦʜʽʚ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʟʘʩʘʜʘʭ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʽ ʦʱʘʜʣʠʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʨʘʤʢʘʭ ʥʘʙʦʨʫ ʢʦʤʧʦʥʝʥʪ ESG ï ʩʪʨʘʪʝʛʽʾ (ʚʽʜ ʘʥʛʣ.. ï 

Environmental, Social and Governance), ʱʦ ʚʠʤʽʨʶʶʪʴ ʚʧʣʠʚ ʙʽʟʥʝʩʫ ʥʘ 

ʩʫʩʧʽʣʴʩʪʚʦ, ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʧʽʜʟʚʽʪʥʽʩʪʴ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʧʨʠ ʜʝʨʞʘʚʥʽʡ ʧʽʜʪʨʠʤʮʽ ʤʦʞʝ ʩʪʘʪʠ 

ʰʘʥʩʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʮʝʜʫʨ ʧʨʦʻʢʪʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʥʮʝʧʮʽʡ çʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè ʪʘ ʢʦʤʧʦʥʝʥʪ 

ʩʪʘʥʜʘʨʪʽʚ çESG ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʠʤ, ʘ ʾʭ ʫʩʧʽʭ ʘʙʦ ʥʝʚʜʘʯʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʛʨʦʤʘʜ, ʛʘʣʫʟʝʡ, ʧʽʜʧʨʠʻʤʩʪʚ, ʾʭ ʩʪʽʡʢʦʩʪʽ, 

ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʦʥʦʨʘʤʠ ʪʘ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ. 

ʇʨʦʪʝ ʚʘʞʣʠʚʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʽʩʥʫʻ ʢʽʣʴʢʘ ʧʨʠʯʠʥ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, 

ʯʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ ʥʝ ʚʜʘʻʪʴʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʷʛʥʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ:  

1) ʇʽʜʧʨʠʻʤʩʪʚʦ ʚʠʤʫʰʝʥʦ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʥʘ ʧʦʪʦʯʥʦʤʫ 

ʟʥʠʞʝʥʥʽ ʚʠʪʨʘʪ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʨʽʚʥʷ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʨʠʥʢʫ, ʚʪʨʘʪʠ ʚʠʪʦʨʛʫ, ʟʥʠʞʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ 

ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

2) ʇʽʜʧʨʠʻʤʩʪʚʦ ʥʝ ʟʚʝʨʪʘʻ ʫʚʘʛʠ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʚʽʜʜʽʣʘʤʠ ʚ ʢʦʤʧʘʥʽʾ ʪʘ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ. ʊʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʧʽʜʨʦʟʜʽʣʘʤʠ ʤʝʥʝʜʞʤʝʥʪʫ, ʬʽʥʘʥʩʽʚ, ʚʠʨʦʙʥʠʮʪʚʘ, ʤʘʨʢʝʪʠʥʛʫ, 

ʣʦʛʽʩʪʠʢʠ ʪʘ ʟʙʫʪʫ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʤʽʞ ʩʦʙʦʶ ʜʦʙʨʝ ʩʢʦʦʨʜʠʥʫʚʘʪʠ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʢʫ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ ʪʘ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ 

ʚ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʽ, ʘ ʪʘʢʦʞ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

(ʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ, ʛʨʦʤʘʜʘʤʠ, ʢʦʥʪʨʘʛʝʥʪʘʤʠ ʪʦʱʦ) ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʦʯʽʢʫʚʘʥʴ, ʚʠʤʦʛ ʪʘ ʧʦʪʨʝʙ.  
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3) ʗʢʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʥʝ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʟʤʽʥ ʚ ʦʜʥʦʤʫ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽ ʥʘ ʽʥʰʽ ʧʨʦʮʝʩʠ ʚ ʢʦʤʧʘʥʽʾ, ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, 

ʩʦʮʽʘʣʴʥʽ ʘʩʧʝʢʪʠ, ʪʦ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʦʯʽʢʫʚʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʽ 

ʧʦʛʽʨʰʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʊʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʧʦʩʪʽʡʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ, ʪʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʦʪʦʚʽ ʜʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ 

ʫ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ. ʇʝʨʝʚʽʨʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʴ ʨʝʛʫʣʷʨʥʦ, ʱʦʙ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʪʘ ʟʥʘʭʦʜʠʪʠ 

ʰʣʷʭʠ ʜʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʧʝʨʝʥʘʣʘʜʢʠ 

ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʟʘʚʞʜʠ ʦʜʨʘʟʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʭʦʯʘ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʮʝ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʯʘʩ ʧʨʦʩʪʦʶ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʙʝʟ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ ʦʙʣʘʜʥʘʥʥʷ.  

ʉʘʤʝ ʪʦʤʫ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ʙʽʟʥʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚʘʨʪʦ ʩʬʦʢʫʩʫʚʘʪʠʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʘʭ: 

1) ɺʘʞʣʠʚʦ ʚʠʟʥʘʯʘʪʠ ʽ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʪʘ 

ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʝʚʥʠʭ ʫʤʦʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʝʪʦʜʦʣʦʛʽʾ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ Business performance management [1](Lean-ʚʠʨʦʙʥʠʮʪʚʦ, 

Just-In-Time, ʂʘʥʙʘʥ, Six Sigma ʪʘ ʽʥ.), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʟʘʡʚʽ 

ʟʘʧʘʩʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʩʫʨʩʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ 

ʚʠʨʦʙʥʠʯʽ ʦʧʝʨʘʮʽʾ, ʧʦʩʪʘʯʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʧʝʨʝʥʘʣʘʜʢʫ ʦʙʣʘʜʥʘʥʥʷ, 

ʨʝʛʣʘʤʝʥʪʠ ʫʟʛʦʜʞʝʥʥʷ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ "Just in Time" (JIT) 

ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʦʤʧʘʥʽʷ ʦʪʨʠʤʫʻ ʥʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʢʦʤʧʣʝʢʪʫʶʯʽ 

ʩʘʤʝ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʦʥʠ ʾʡ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. 

ʎʝ ʜʦʧʦʤʘʛʘʻ ʟʥʠʟʠʪʠ ʟʘʧʘʩʠ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʫʪʨʠʤʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʢʦʤʧʘʥʽʾ ʥʘ ʟʤʽʥʠ ʚ ʧʦʧʠʪʽ ʥʘ ʧʨʦʜʫʢʮʽʶ. 

2) ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʪʘ 

ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʝ ʧʦʢʨʘʱʝʥʥʷ 

ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʽʟʥʝʩʫ ʧʦʪʨʽʙʥʦ ʟʘʡʤʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ 

ʦʧʪʠʤʽʟʘʮʽʻʶ ʧʦʪʦʢʫ ʦʧʝʨʘʮʽʡ, ʘʣʝ ʡ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ 

ʧʨʦʮʝʩʠ (ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ), ʩʠʩʪʝʤʠ/ʤʝʭʘʥʽʟʤʠ ʾʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʯʝʨʝʟ ʜʝʪʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ, ʨʝʪʝʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ 

ʧʦʩʪʽʡʥʠʡ ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʧʣʘʥʫ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʠʭ ʟʦʥ ʨʠʟʠʢʫ ʽ ʾʭ ʫʩʫʥʝʥʥʷ. ʋʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ ʥʘ 

ʟʘʩʘʜʘʭ Business performance management [1] ʧʦʚʠʥʥʦ ʤʘʪʠ ʨʝʪʝʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʫ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʟʘʡʚʠʭ ʚʠʪʨʘʪ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʯʠ ʧʦʚʝʨʥʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʯʝʨʝʟ ʾʾ ʥʠʟʴʢʫ ʷʢʽʩʪʴ. 

ʉʠʩʪʝʤʘʪʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ 

ʪʘ ʚʯʘʩʥʦ ʧʨʠʡʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʜʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, 

ʚʘʞʣʠʚʦ ʤʘʪʠ ʜʦʩʪʘʪʥʴʦ ʛʥʫʯʢʽʩʪʴ ʫ ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʨʦʟʧʦʜʽʣʽ ʨʝʩʫʨʩʽʚ, 



Riga, the Republic of Latvia                                      November 28ï29, 2024 

309 

ʱʦʙ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ ʟʤʽʥ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʰʚʠʜʢʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʦʙʩʪʘʚʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽ ʩʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ 

ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʧʣʘʥʫʚʘʪʠ, ʤʦʥʽʪʦʨʠʪʠ ʪʘ ʢʦʦʨʜʠʥʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʧʝʨʘʮʽʾ (ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ), ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ ʨʫʪʠʥʥʠʭ 

ʟʘʜʘʯ ʪʘ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʧʦ ʪʨʴʦʤ ʘʩʧʝʢʪʘʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ ʟʙʝʨʝʞʝʥʥʷ 

ʜʘʥʠʭ. ɺʘʞʣʠʚʦ ʧʘʤ'ʷʪʘʪʠ ʧʨʦ ʛʥʫʯʢʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʘʤʠ/ʧʦʪʦʢʦʤ ʦʧʝʨʘʮʽʡ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʴ ʻ ʚʘʞʣʠʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʤʧʘʥʽʾ ʪʘʢʦʞ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʛʦʪʦʚʽ ʜʦ ʟʤʽʥ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʽ ʚʥʝʩʝʥʥʷ ʢʦʨʝʢʪʠʚ ʚ ʩʚʦʾ 

ʧʨʦʮʝʩʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʦʙʩʪʘʚʠʥ, ʚʠʤʦʛ ʪʘ ʧʦʪʨʝʙ ʨʠʥʢʫ. 

3) ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʘʞʣʠʚʦ ʤʘʪʠ ʜʦʩʪʘʪʥʴʦ 

ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʝʨʩʦʥʘʣ. ʂʦʤʘʥʜʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʩʚʽʜʯʝʥʦʶ ʪʘ ʟʥʘʪʠ 

ʩʚʦʾ ʦʙʦʚ'ʷʟʢʠ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʱʦʙ ʧʨʘʮʽʚʥʠʢʠ ʤʦʛʣʠ ʨʦʟʚʠʚʘʪʠʩʴ ʪʘ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ ʥʘʚʠʯʢʠ. ɺʘʨʪʦ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʘʜʝʢʚʘʪʥʽ 

ʤʝʪʨʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʮʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ 

ʷʢ ʯʘʩ ʮʠʢʣʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ, 

ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʪʦʱʦ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʝʨʽʚʥʠʮʪʚʫ ʢʦʤʧʘʥʽʾ ʚʠʟʥʘʯʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʪʘ ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʾʭ ʧʦʢʨʘʱʝʥʥʷ. ʂʦʥʮʝʧʮʽʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʤʘʛʘʻ ʚʽʜ ʢʝʨʽʚʥʠʢʽʚ ʙʫʪʠ ʘʢʪʠʚʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ 

ʧʨʦʮʝʩʽʚ ʾʾ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʥʪʨʦʣʶ, ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʯʦʛʦ ʧʦʪʨʽʙʥʦ ʘʢʪʠʚʥʦ ʟʘʣʫʯʘʪʠ ʪʘ 

ʤʦʪʠʚʫʚʘʪʠ ʚʩʽʭ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʂʦʞʝʥ ʟ ʥʠʭ ʤʦʞʝ ʚʥʝʩʪʠ 

ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʨʝʩʫʨʩʽʚ. ɺʘʞʣʠʚʦ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʩʠʩʪʝʤʠ ʟʘʣʫʯʝʥʥʷ ʪʘ ʤʦʪʠʚʘʮʽʾ ʧʝʨʩʦʥʘʣʫ, ʢʦʥʬʣʽʢʪ-

ʤʝʥʝʜʞʤʝʥʪʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʫʥʽʢʘʮʽʷʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʻʢʪʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʻ 

ʩʢʣʘʜʥʠʤ ʢʦʤʧʣʝʢʩʥʠʤ ʧʨʦʮʝʩʦʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ, ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʧʝʨʩʦʥʘʣʫ, ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʽʥʰʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ.  

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʋʢʨʘʾʥʽ ʻ ʯʠʩʝʣʴʥʽ ʦʙôʻʢʪʠʚʥʽ ʧʝʨʝʰʢʦʜʠ ʪʘ 

ʙʘʛʘʪʦʘʩʧʝʢʪʥʽ ʨʠʟʠʢʠ, ʷʢʽ ʟʫʤʦʚʣʝʥʽ ʚʽʡʥʦʶ; ʙʨʘʢʦʤ ʥʝʦʙʭʽʜʥʠʭ 

ʬʽʥʘʥʩʦʚʠʭ, ʪʨʫʜʦʚʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; ʞʦʨʩʪʢʠʤʠ ʚʠʤʦʛʘʤʠ 

ʱʦʜʦ ʷʢʦʩʪʽ ʽ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʽʥ.. ɺʦʜʥʦʯʘʩ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʘʪʠ ʥʘʷʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʞʝ 

ʦʧʨʘʮʴʦʚʘʥʠʭ ʫ ʩʚʽʪʽ ʜʽʡʦʚʠʭ ʧʨʘʢʪʠʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʽ 

ʚ ʫʤʦʚʘʭ ʙʫʜʽʚʥʠʮʪʚʘ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

(ʯʝʨʝʟ ʨʝʘʣʽʟʘʮʽʶ ʪ.ʟʚ. ʧʨʦʻʢʪʽʚ çgreenfieldè, ʪʦʙʪʦ çʟ ʥʫʣʷè, çʚ ʯʠʩʪʦʤʫ 
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ʧʦʣʽè) ʤʦʞʫʪʴ ʦʜʨʘʟʫ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʷʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʧʨʦʻʢʪʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʜʦʩʚʽʜ ʫʩʧʽʰʥʠʭ ʧʨʘʢʪʠʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤ ʽ ʧʨʦʻʢʪʽʚ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ ʪʘʢʦʞ ʽʩʥʫʶʯʽ ʚʠʤʦʛʠ, ʨʝʛʣʘʤʝʥʪʠ, ʩʪʘʥʜʘʨʪʠ. 
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ɺ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʤʝʥʪʦʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢ ʽ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʩʦʥʘʣʦʤ, ʤʘʻ ʙʫʪʠ ʩʠʩʪʝʤʥʦʶ ʽ ʢʦʤʧʣʝʢʩʥʦʶ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʫ ʤʝʥʪʦʨʩʪʚʽ 

ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ, ʧʨʘʚʦʚʠʭ ʪʘ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʫ ʾʭʥʴʦʤʫ 
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ʚʟʘʻʤʦʟʚ'ʷʟʢʫ, ʟ ʦʩʦʙʣʠʚʦʶ ʫʚʘʛʦʶ ʜʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʘʮʽʚʥʠʢʘ. 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʫ ʤʝʥʪʦʨʩʪʚʽ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʮʽʣʝʡ 

ʨʦʟʚʠʪʢʫ ʧʨʘʮʽʚʥʠʢʽʚ ʷʢ ʥʦʚʠʭ, ʪʘʢ ʽ ʜʦʩʚʽʜʯʝʥʠʭ, ʨʦʟʨʦʙʮʽ ʩʪʨʘʪʝʛʽʡ ʾʭ 

ʜʦʩʷʛʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʦʤʧʣʝʢʩʥʫ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʧʽʜʪʨʠʤʢʫ ʪʘʢʦʛʦ ʧʨʘʮʽʚʥʠʢʘ [1].  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʻ ʚʽʜʟʥʘʯʥʦʶ ʛʘʣʫʟʟʶ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢ, ʷʢʘ 

ʟʘʡʤʘʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʩʠʩʪʝʤ, ʟʜʘʪʥʠʭ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, 

ʱʦ ʟʘʟʚʠʯʘʡ ʧʦʪʨʝʙʫʶʪʴ ʣʶʜʩʴʢʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʢʣʶʯʘʶʪʴ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʦʙʨʦʙʢʫ ʧʨʠʨʦʜʥʦʾ 

ʤʦʚʠ (NLP), ʢʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʽʤʽʪʫʶʪʴ ʣʶʜʩʴʢʝ 

ʤʠʩʣʝʥʥʷ ʪʘ ʧʦʚʝʜʽʥʢʫ. ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʰʚʠʜʢʦ ʥʘʙʠʨʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ ʽ ʩʧʨʘʚʣʷʻ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʩʬʝʨʠ ʞʠʪʪʷ. ɺʽʥ ʟʥʘʭʦʜʠʪʴ ʘʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʘʚʪʦʥʦʤʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʛʦʣʦʩʦʚʠʭ ʘʩʠʩʪʝʥʪʘʭ, ʽʥʪʝʨʥʝʪʽ ʨʝʯʝʡ, ʤʝʜʠʮʠʥʽ, 

ʬʽʥʘʥʩʦʚʦʤʫ ʩʝʢʪʦʨʽ, ʤʘʨʢʝʪʠʥʛʫ, ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ [2].  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʤʝʥʪʦʨʩʪʚʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʨʝʚʦʣʶʮʽʡʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʩʽʭ ʝʪʘʧʽʚ ʥʘʩʪʘʚʥʠʮʪʚʘ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʧʨʦʮʝʩʠ 

ʧʣʘʥʫʚʘʥʥʷ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʤʦʪʠʚʘʮʽʾ, ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʫʯʥʽʚ. 

ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʤʝʥʪʦʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʨʦʙʦʪʫ ʥʘʩʪʘʚʥʠʢʽʚ, ʦʧʪʠʤʽʟʫʶʯʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʪʘ ʟʥʠʞʫʶʯʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʦʢʨʝʤʠʭ ʤʝʥʪʦʨʽʚ. 

ɺʽʥ ʜʦʧʦʤʘʛʘʻ ʚ ʘʥʘʣʽʟʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʧʨʦ ʧʨʦʛʨʝʩ 

ʥʦʚʦʧʨʠʡʥʷʪʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, 

ʨʦʟʨʦʙʣʷʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ 

ʧʨʦʙʣʝʤʠ ʪʘ ʨʠʟʠʢʠ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ ʪʘ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʩʪʘʚʥʠʮʪʚʘ. ʈʘʟʦʤ ʟ ʮʠʤ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʦʙ'ʻʢʪʠʚʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʤʝʥʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʧʦʤʘʛʘʶʯʠ ʫʥʠʢʥʫʪʠ 

ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʧʽʜ ʯʘʩ ʦʮʽʥʢʠ ʥʘʚʠʯʦʢ ʪʘ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʇʨʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠ 

ʥʘʚʯʘʥʥʷ ʜʦ ʧʨʦʛʨʝʩʫ ʢʦʞʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʘʥʘʣʽʟʫʶʯʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ 

ʩʪʦʨʦʥʠ ʪʘ ʩʪʚʦʨʶʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʣʘʥʠ ʨʦʟʚʠʪʢʫ. ʅʘʧʨʠʢʣʘʜ, 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʘʙʦ 

ʩʠʪʫʘʪʠʚʥʽ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʥʦʚʦʧʨʠʡʥʷʪʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, 

ʥʘʜʘʶʯʠ ʤʝʥʪʦʨʫ ʨʝʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʡʦʛʦ ʫʩʧʽʰʥʽʩʪʴ, ʪʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʚʠʟʥʘʯʠʪʠ, ʜʝ ʫʯʝʥʴ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ [3]. 
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ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘʢʦʞ ʟʜʘʪʝʥ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʠʭ 

ʥʘʚʠʯʦʢ ʯʝʨʝʟ ʩʠʤʫʣʷʮʽʾ ʪʘ ʨʦʣʴʦʚʽ ʽʛʨʠ, ʪʘʢ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʩʮʝʥʘʨʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʥʦʚʦʧʨʠʡʥʷʪʠʤ ʧʨʘʢʪʠʢʫʚʘʪʠ ʥʘʚʠʯʢʠ ʫ ʙʝʟʧʝʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʤʝʥʪʦʨ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʾʭʥʽʤʠ ʨʝʘʢʮʽʷʤʠ. ʂʨ̔ʤ ʪʦʛʦ, 

ʯʘʪ-ʙʦʪʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ 

ʪʘ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʧʠʪʘʥʥʷ ʫʯʥʽʚ ʫ ʧʨʦʤʽʞʢʘʭ ʤʽʞ 

ʩʝʩʽʷʤʠ ʟ ʥʘʩʪʘʚʥʠʢʦʤ, ʱʦ ʥʘʜʘʻ ʾʤ ʤʠʪʪʻʚʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ [4].  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʤʝʥʪʦʨʩʴʢʽʡ 

ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʝ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʽ ʜʦ 

ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʨʦʣʽ ʤʝʥʪʦʨʽʚ. ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʷʤ ʘʥʘʣʽʟʫ ʽʥʪʝʣʝʢʪ 

ʟʜʘʪʝʥ ʚʠʟʥʘʯʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʪʘ ʦʩʦʙʠʩʪʽ ʷʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʥʘʩʪʘʚʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ, ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʣʽʜʝʨʩʴʢʽ ʟʜʽʙʥʦʩʪʽ, ʽ ʥʘ 

ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʨʦʧʦʥʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʤʝʥʪʦʨʩʴʢʦʾ ʨʦʣʽ [5]. ʈʘʟʦʤ ʟ ʮʠʤ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʟʚʦʣʠʪʴ 

ʨʦʟʨʦʙʣʷʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ 

ʥʘʩʪʘʚʥʠʢʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʥʽʢʘʣʴʥʠʭ ʧʦʪʨʝʙ ʢʦʞʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ. ɼʘʥʽ 

ʧʨʦʛʨʘʤʠ ʚʢʣʶʯʘʶʪʴ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʥʘʚʠʯʦʢ, ʷʢ ʘʢʪʠʚʥʝ ʩʣʫʭʘʥʥʷ, 

ʝʤʧʘʪʽʷ, ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʣʽʢʪʘʤʠ ʪʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʤʦʪʠʚʘʮʽʷ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʧʨʘʮʽʚʥʠʢʘʤ ʢʨʘʱʝ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ. 

ʂʨʽʤ ʪʦʛʦ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʜʘʪʝʥ ʩʪʚʦʨʶʚʘʪʠ ʩʠʤʫʣʷʮʽʾ ʨʽʟʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʧʨʦʮʝʩʽ ʥʘʩʪʘʚʥʠʮʪʚʘ. ʇʨʘʮʽʚʥʠʢʠ 

ʤʘʶʪʴ ʟʤʦʛʫ ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʤʝʥʪʦʨʩʴʢʽ ʥʘʚʠʯʢʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʦʪʨʠʤʫʶʯʠ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʱʦʜʦ ʩʚʦʾʭ ʜʽʡ, ʪʠʤ ʩʘʤʠʤ, 

ʟʘʙʝʟʧʝʯʠʪʴ ʙʝʟʧʝʯʥʫ ʧʨʘʢʪʠʢʫ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʤʝʥʪʦʨʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʾʤ 

ʧʦʩʪʫʧʦʚʦ ʨʦʟʚʠʚʘʪʠ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʥʘʩʪʘʚʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʦʩʪʽʡʥʠʤ ʘʩʠʩʪʝʥʪʦʤ ʜʣʷ ʥʦʚʠʭ 

ʤʝʥʪʦʨʽʚ, ʥʘʜʘʶʯʠ ʧʽʜʪʨʠʤʢʫ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʥʘ ʧʦʯʘʪʢʫ ʤʝʥʪʦʨʩʴʢʦʛʦ ʰʣʷʭʫ, ʢʦʣʠ ʚʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʚ ʦʧʝʨʘʪʠʚʥʠʭ ʧʦʨʘʜʘʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʡ [6].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʥʪʦʨʩʪʚʦ, ʷʢ ʩʢʣʘʜʦʚʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʩʦʥʘʣʦʤ, ʚʠʤʘʛʘʻ ʩʠʩʪʝʤʥʦʛʦ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʘʢʮʝʥʪʦʤ ʥʘ 

ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʧʨʦʬʝʩʽʡʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɸ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʤʝʥʪʦʨʩʪʚʦ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ 

ʮ  ʁ ʜʽʷʣʴʥʽʩʪʴ, ʦʧʪʠʤʽʟʫʶʯʠ ʨʦʙʦʪʫ ʥʘʩʪʘʚʥʠʢʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʫ ʦʮʽʥʮʽ ʥʘʚʠʯʦʢ.  
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ʩʝʙʝ ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʶ, ʢʦʥʪʨʦʣʴ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʪʦʚʘʨʥʠʭ 

ʧʦʪʦʢʽʚ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ. ʅʝʦʙʭʽʜʥʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʦʙʫʤʦʚʣʝʥʘ ʜʝʢʽʣʴʢʦʤʘ ʬʘʢʪʦʨʘʤʠ. ʇʦ-

ʧʝʨʰʝ, ʦʧʪʠʤʽʟʘʮʽʷ ʟʘʧʘʩʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʪʨʘʪʠ ʥʘ ʦʨʝʥʜʫ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ, ʦʧʣʘʪʫ 

ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʪʦʚʘʨʽʚ ʚ ʥʘʣʝʞʥʦʤʫ 

ʩʪʘʥʽ. ʇʦ-ʜʨʫʛʝ, ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ 

ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʝʬʽʮʠʪʦʤ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʾʾ ʥʘʜʣʠʰʢʘʤʠ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʭʦʜʫ ʘʙʦ ʟʙʠʪʢʽʚ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘʜʣʠʰʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʟʥʠʞʝʥʠʤʠ ʮʽʥʘʤʠ. 

ɺ ʨʦʙʦʪʽ [1] ʟʘʟʥʘʯʝʥʦ, ʱʦ 70 % ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʚ'ʷʟʘʥʽ ʩʘʤʝ ʟ ʫʧʨʘʚʣʽʥʥʷʤ ʤʘʪʝʨʽʘʣʴʥʠʤʠ 

ʟʘʧʘʩʘʤʠ. ʊʘʢʦʞ ʘʚʪʦʨ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʦʜʠʪʴ 

ʥʠʟʢʫ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʥʦʨʤ ʽ ʥʦʨʤʘʪʠʚʽʚ ʥʘ ʟʘʢʫʧʽʚʣʶ 

ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʠ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʩʢʣʘʜʘʭ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʩʢʣʘʜ ʻ ʣʠʰʝ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʚʠʱʦʛʦ ʨʽʚʥʷ ï 

ʣʦʛʽʩʪʠʯʥʦʛʦ ʣʘʥʮʶʛʘ, ʷʢʠʡ ʬʦʨʤʫʻ ʦʩʥʦʚʥʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ 

ʩʢʣʘʜʩʴʢʦʾ ʩʠʩʪʝʤʠ, ʚʩʪʘʥʦʚʣʶʻ ʮʽʣʽ ʪʘ ʢʨʠʪʝʨʽʾ ʾʾ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʜʠʢʪʫʻ ʫʤʦʚʠ ʧʝʨʝʨʦʙʢʠ ʚʘʥʪʘʞʽʚ. ʊʦʤʫ ʩʢʣʘʜ ʤʘʻ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʥʝ ʽʟʦʣʴʦʚʘʥʦ, ʘ ʷʢ ʽʥʪʝʛʨʦʚʘʥʘ ʩʢʣʘʜʦʚʘ ʣʦʛʽʩʪʠʯʥʦʛʦ 

ʣʘʥʮʶʛʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ [2] ʘʥʘʣʽʟ ʟʘʧʘʩʽʚ ʤʦʞʝ ʚʢʣʶʯʘʪʠ: ʘʥʘʣʽʟ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ; ʘʥʘʣʽʟ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʪʬʝʣʷ ʜʦʛʦʚʦʨʽʚ ʧʦʩʪʘʯʘʥʥʷ ʟʘʧʘʩʽʚ; ʘʥʘʣʽʟ 

ʩʪʘʥʫ ʟʘʧʘʩʽʚ ʥʘ ʩʢʣʘʜʘʭ ʪʘ ʫʤʦʚ ʾʭ ʟʙʝʨʽʛʘʥʥʷ; ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ [3] ʧʦʢʘʟʘʣʦ, ʱʦ 

ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʻ ʥʘʡʜʦʨʦʞʯʠʤ ʩʝʨʝʜ ʮʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

ɹʽʣʴʰʝ 60% ʫʩʽʭ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʥʘ ʪʠʧʦʚʦʤʫ ʩʢʣʘʜʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʥʘ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʟʘʤʦʚʣʝʥʴ, ʘ ʦʪʞʝ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ 

ʧʦʪʨʝʙʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʙʽʨ ʽ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʠʥʮʠʧʽʚ 

ɯʥʜʫʩʪʨʽʾ 4.0 [4]. 

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʧʠʪʘʥʥʽ ʢʝʨʫʚʘʥʥʷ ʟʘʣʠʰʢʘʤʠ ʥʘ ʩʢʣʘʜʘʭ, ʟʘʡʤʘʻ 

ʧʠʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɿʛʽʜʥʦ ʤʽʞʥʘʨʦʜʥʠʤ ʟʚʽʪʘʤ, ʙʣʠʟʴʢʦ 

23% ʚʠʪʨʘʪ ʥʘ ʣʦʛʽʩʪʠʢʫ ʚ ʉʐɸ [5] ʽ 39% ʚ ɭʚʨʦʧʽ [6] ʟʫʤʦʚʣʝʥʽ 

ʩʢʣʘʜʩʴʢʠʤ ʢʘʧʽʪʘʣʦʤ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʠʪʨʘʪʘʤʠ. ɺʨʘʭʦʚʫʶʯʠ 

ʩʪʫʧʽʥʴ ʮʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʘʥʮʶʛʠ ʧʦʩʪʘʚʦʢ ʢʦʤʧʘʥʽʡ, ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʘʤʠ ʚʚʘʞʘʻʪʴʩʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʩʧʽʭʫ ʙʽʟʥʝʩʫ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʩʢʣʘʜʫ ʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʫ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʥʷ ʝʢʦʥʦʤʽʾ 

ʚʠʪʨʘʪ ʥʘ ʩʢʣʘʜʩʴʢʝ ʟʙʝʨʽʛʘʥʥʷ. 
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ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʘʨʪʝʬʘʢʪʽʚ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ çʋʧʨʘʚʣʽʥʥʷ 

ʟʘʢʫʧʽʚʝʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶè ʚʠʩʪʫʧʘʻ ʧʣʘʥ ʟʘʢʫʧʽʚʝʣʴ, ʘ ʧʽʜʭʦʜʠ ʜʦ ʡʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʧʝʮʠʬʽʢʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʨʽʚʥʝʤ 

ʮʠʬʨʦʚʽʟʘʮʽʾ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʡʦʛʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. ʇʨʠʢʣʘʜ ʧʨʦʮʝʩʥʦʾ 

ʤʦʜʝʣʽ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1. 

 

 
 

Рис. 1. Візуальна модель бізнес-процесу 

«Розрахунок та погодження плану закупівель» 

 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʥʫ ʟʘʢʫʧʽʚʝʣʴ ʻ ʙʘʛʘʪʦʝʪʝʨʘʮʽʡʥʠʤ ʪʘ 

ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʽʥʬʦʨʤʘʮʽʷ 

ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʧʨʘʢʪʠʮʽ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʫʯʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

Excel ʰʘʙʣʦʥʫ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʣʠ ʫ ʨʦʟʨʘʭʫʥʢʫ ʻ ʩʪʘʪʠʯʥʠʤʠ 

ʪʘ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʛʥʫʯʢʽ ʧʨʦʮʝʩʠ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʧʝʨʩʦʥʘʣʫ.  
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ʏʘʩʪʦ ʨʫʯʥʠʡ ʨʝʞʠʤ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ, ʷʢʽ 

ʘʢʫʤʫʣʶʶʪʴʩʷ ʚ ERP-ʩʠʩʪʝʤʘʭ, ʘʣʝ ʬʫʥʢʮʽʷ ʧʝʨʝʛʣʷʜʫ ʧʝʚʥʠʭ ʟʚʽʪʽʚ 

ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʪʽʣʴʢʠ ʜʣʷ ʦʢʨʝʤʠʭ ʟʨʽʟʽʚ ʽʥʬʦʨʤʘʮʽʾ. ʏʘʩʪʠʥʘ 

ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʴ ʪʘ ʦʥʦʚʣʶʚʘʪʠʩʴ ʚ Excel-ʬʦʨʤʘʪʽ ʥʘ 

ʤʝʨʝʞʝʚʠʭ ʜʠʩʢʘʭ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ. ʑʝ ʦʜʥʘ ʟ ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ï ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʚʘʥʪʘʞʝʥʥʷ ʻʜʠʥʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʧʨʦʮʝʩ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽʪʝʨʘʪʠʚʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ ʧʦʪʨʝʙʫʻ ʙʘʛʘʪʦ ʯʘʩʫ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʚʘʥʪʘʞʝʥʥʷ ʟʚʽʪʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʦʥʦʚʣʝʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʻʜʠʥʦʤʫ Excel-ʰʘʙʣʦʥʽ. 

ʈʽʰʝʥʥʷʤ ʧʝʨʝʣʽʯʝʥʠʭ ʧʨʦʙʣʝʤ ʤʦʞʝ ʩʪʘʪʠ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ ʟ ʫʩʽʻʶ ʥʝʦʙʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʦʙʨʦʙʢʠ ʟʛʽʜʥʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. 
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ʢ.ʝ.ʥ., ʜʦʮʝʥʪ,  

ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺ ʥʘʰʠʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [1-5] ʨʦʟʛʣʷʜʘʣʠʩʷ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʨʫʧʦʚʦʾ ʜʠʥʘʤʽʢʠ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʧʝʨʩʦʥʘʣʦʤ, ʟʦʢʨʝʤʘ ʚʽʜʤʽʯʘʣʦʩʷ, ʱʦ ʩʫʯʘʩʥʽ ʫʤʦʚʠ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ 

ʰʚʠʜʢʠʭ ʟʤʽʥ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʩʚʽʪʽ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʧʨʦʻʢʪʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʪʘ ʡʦʛʦ ʢʦʤʘʥʜʠ ʙʫʪʠ ʥʝ 

ʪʽʣʴʢʠ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ ʚ ʩʚʦʻʾ ʩʧʨʘʚʽ ʽʟ ʨʦʟʚʠʥʫʪʠʤʠ hard ʪʘ soft skills, ʘ 

ʡ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʠʤ ʜʦ ʥʦʚʠʭ ʚʠʢʣʠʢʽʚ ʪʘ ʨʠʟʠʢʽʚ, ʤʘʪʠ ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ 

ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ. ʇʨʦʪʝ ʙʘʛʘʪʦʘʩʧʝʢʪʥʽʩʪʴ ʮʽʻʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʚʠʤʘʛʘʻ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʥʘʡʢʨʘʱʠʭ 

ʧʨʘʢʪʠʢ ʫʩʧʽʰʥʦʛʦ ʢʦʤʘʥʜʦʫʪʚʦʨʝʥʥʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡ, ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʥʬʣʽʢʪʘʤʠ ʯʝʨʝʟ ʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʽ ʩʧʽʚʧʨʘʮʽ 

ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ ʽ ʩʪʚʦʨʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʜʦʚʽʨʠ ʪʘ ʟʣʘʛʦʜʠ. 

ʌʘʭʽʚʮʽ ɯʥʩʪʠʪʫʪʫ ʧʨʦʻʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ (Project Management 

Institute, PMI, ʉʐɸ) [6; 7] ʪʘ ʽʥʰʽ ʝʢʩʧʝʨʪʠ-ʧʨʘʢʪʠʢʠ [8; 9] ʚʠʟʥʘʯʘʶʪʴ 

ʦʩʥʦʚʥʠʭ çʚʦʨʦʛʽʚè ʥʘʡʢʨʘʱʠʭ ʚʠʢʦʥʘʚʮʽʚ (ʨʠʩ. 1): 

1. ʇʝʨʬʝʢʮʽʦʥʽʟʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʯʘʩʪʦ ʜʦ ʩʪʨʝʩʫ ʪʘ ʚʠʛʦʨʘʥʥʷ. 

2. ʉʭʠʣʴʥʽʩʪʴ ʜʦ ʫʥʠʢʥʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ, ʧʨʦʪʝ ʯʘʩʪʝ ʫʭʠʣʝʥʥʷ ʚʽʜ 

ʞʦʨʩʪʢʠʭ ʨʦʟʤʦʚ ʟʘʣʠʰʘʻ ʧʨʦʙʣʝʤʠ ʥʝʚʠʨʽʰʝʥʠʤʠ. 

3. ʄʽʢʨʦʤʝʥʝʜʞʤʝʥʪ. ɿʘʡʚʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʢʦʞʥʦʶ ʜʝʪʘʣʣʶ ʧʨʠʛʥʽʯʫʻ 

ʪʚʦʨʯʽʩʪʴ ʪʘ ʩʘʤʦʩʪʽʡʥʽʩʪʴ. 

4. ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʯʠʥʢʫ. ʇʨʦʧʫʩʢ ʧʝʨʝʨʚ ʪʘ ʚʽʜʧʦʯʠʥʢʫ ʚʠʩʥʘʞʫʻ ʽ 

ʨʦʙʠʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʥʝʧʨʦʜʫʢʪʠʚʥʠʤʠ. 

5. ʇʝʨʝʚʪʦʤʘ. ʈʦʙʦʪʘ 24/7 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʨʝʩʫ, ʚʠʩʥʘʞʝʥʥʷ ʪʘ 

ʚʠʛʦʨʘʥʥʷ. 

6. ʉʪʨʘʭ ʥʝʚʜʘʯʽ ʦʙʤʝʞʫʻ ʧʨʦʬʝʩʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ. 
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7. ʅʝʚʧʝʚʥʝʥʽʩʪʴ ʫ ʩʦʙʽ ʥʝ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʧʦʚʥʦʶ 

ʤʽʨʦʶ, ʚʠʩʥʘʞʫʻ ʨʦʙʽʪʥʠʢʘ ʪʘ ʧʽʜʨʠʚʘʻ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

8. ʅʝʩʪʘʯʘ ʬʦʢʫʩʫ ʫʚʘʛʠ ʥʘ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʥʷʭ ʘʙʦ ʥʝ 

ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʚʩʪʘʥʦʚʠʪʠ ʽʟ-ʟʘ ʞʦʨʩʪʢʠʭ ʜʝʜʣʘʡʥʽʚ ʪʘ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ʇʨʦʪʝ ʙʘʛʘʪʦʟʘʜʘʯʥʽʩʪʴ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʤʠʣʦʢ ʚʥʘʩʣʽʜʦʢ 

ʨʦʟʧʠʣʝʥʥʷ ʫʚʘʛʠ ʽ ʧʦʩʧʽʭʫ. 

9. ɺʽʜʩʫʪʥʽʩʪʴ ʜʝʣʝʛʫʚʘʥʥʷ. ʈʦʙʠʪʠ ʚʩʝ ʩʘʤʦʤʫ ʦʟʥʘʯʘʻ ʚʠʩʦʢʫ 

ʡʤʦʚʽʨʥʽʩʪʴ ʥʝ ʚʠʢʦʥʘʪʠ ʚʩʝ ʚʯʘʩʥʦ ʽ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ.  

10. ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʟʽʾ, ʧʨʦʪʝ ʙʝʟ ʯʽʪʢʦʛʦ ʫʷʚʣʝʥʥʷ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʽ ʙʘʯʝʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ çʥʘʧʨʷʤʢʫ ʨʫʭʫè ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʪʷ ʥʝ ʚʽʨʥʠʭ ʨʽʰʝʥʴ.  

 

 
 

Рис. 1. Десять найбільших ворогів найкращих виконавців 

(в оригіналі – 10 Biggest Enemies of Top Performers [8]) 

 

ɼʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʜʦʢʣʘʜʘʥʥʷ 

ʙʽʣʴʰʠʭ ʟʫʩʠʣʴ; ʮʝ ʱʝ ʡ ʫʥʠʢʥʝʥʥʷ ʧʘʩʪʦʢ ʪʘ ʧʦʜʦʣʘʥʥʷ ʚʣʘʩʥʠʭ 

ʩʣʘʙʢʠʭ ʤʽʩʮʴ (ʜʠʚ. ʨʠʩ.1) , ʷʢʽ ʤʦʞʫʪʴ ʟʨʫʡʥʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ ʚʞʝ 

ʜʦʩʷʛʥʝʥʦʛʦ ʽ ʥʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʛʨʝʩ ʥʘ ʤʘʡʙʫʪʥʻ. ʋʥʠʢʥʝʥʥʷ ʪʘʢʠʭ 

ʧʘʩʪʦʢ (ʜʠʚ. ʨʠʩ.1) ʜʦʧʦʤʦʞʝ ʨʦʟʚʠʪʢʫ ʚʩʝʨʝʜʠʥʽ ʢʦʤʘʥʜʠ, ʩʧʨʠʷʶʯʠ 

ʜʦʩʷʛʥʝʥʥʶ ʥʘʤʽʯʝʥʠʭ ʩʧʽʣʴʥʠʭ ʮʽʣʝʡ ʪʘ ʚʟʘʻʤʥʦʤʫ ʟʨʦʩʪʘʥʥʶ. 
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ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʜʦʦʮʽʥʝʥʝʥʦʶ ʣʽʜʝʨʩʴʢʦʶ 

ʷʢʽʩʪʶ, ʱʦ, ʚ ʨʝʰʪʽ ʨʝʰʪ, ʩʪʘʻ ʟʘʧʦʨʫʢʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʰʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʚ ʢʦʤʘʥʜʽ ʽ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʾ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʧʨʘʮʽ 

ʘʪʤʦʩʬʝʨʠ ï ʮʝ ʚʠʟʥʘʥʥʷ ʢʝʨʽʚʥʠʢʦʤ ʚʥʝʩʢʫ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʢʦʤʘʥʜʠ 

ʚ ʨʝʟʫʣʴʪʘʪ, ʾʭ ʧʨʘʮʽ ʪʘ ʫʩʧʽʭʽʚ, ʱʦ ʥʝ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ, ʘʣʝ ʤʘʻ 

ʚʝʣʠʯʝʟʥʠʡ ʚʧʣʠʚ. ʃʽʜʝʨʠ, ʷʢʽ ʚʠʟʥʘʶʪʴ ʽ ʮʽʥʫʶʪʴ ʨʦʙʦʪʫ ʩʚʦʻʾ ʢʦʤʘʥʜʠ, 

ʤʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʤʘʥʜʠ.  

ʄʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʝʷʢʽ ʟʘʭʦʜʠ (ʨʠʩ. 2), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʢʝʨʽʚʥʠʢʠ ʤʦʞʫʪʴ ʥʘʜʠʭʘʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʯʣʝʥʽʚ ʩʚʦʻʾ ʢʦʤʘʥʜʠ: 

 

 
 

Рис. 2. Заходи, за допомогою яких керівники можуть краще 

впізнавати та надавати позитивний зворотній зв'язок членам своєї 

команди (запропоновано і угруповано автором з використанням 

готових шаблонів) 

 

ɯ ʦʩʪʘʥʥʷ ʧʦʨʘʜʘ: çʇʨʦʩʪʦ ʢʘʞʽʪʴ çʜʷʢʫʶè ï ʱʠʨʦ, ʦʩʦʙʠʩʪʦ ʽ 

ʯʘʩʪʦ!è. ʅʝʜʘʨʤʘ ʷʢ ʚʽʜʤʽʯʘʶʪʴ ʬʘʭʽʚʮʽ [9]: çʃʶʜʠʥʘ, ʷʢʘ ʚʽʜʯʫʚʘʻ, ʱʦ ʾʾ 

ʮʽʥʫʶʪʴ, ʟʘʚʞʜʠ ʨʦʙʠʪʠʤʝ ʙʽʣʴʰʝ, ʥʽʞ ʚʽʜ ʥʝʾ ʦʯʽʢʫʶʪʴè. 
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ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʩʠʣʴʥʽʰʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʣʶʜʠʥʫ ʪʘ ʾʾ ʨʦʙʦʪʫ. ɺ ʮʠʭ ʩʢʣʘʜʥʠʭ ʜʣʷ ʚʩʽʭ ʫʢʨʘʾʥʮʽʚ 

ʫʤʦʚʘʭ ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʫʣʴʪʫʨʠ Well-being (ʙʣʘʛʦʧʦʣʫʯʯʷ ʘʙʦ 

ʜʦʙʨʦʙʫʪʫ) ʩʪʘʶʪʴ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ. 

ɹʣʘʛʦʧʦʣʫʯʯʷ ʘʙʦ ʜʦʙʨʦʙʫʪ ï ʮʝ ʯʘʩʪʠʥʘ ʟʘʛʘʣʴʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ çʩʪʚʦʨʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʧʽʚʨʦʙʽʪʥʠʢʫ ʧʨʦʮʚʽʪʘʪʠ ʽ ʧʦʚʥʽʩʪʶ 

ʨʦʟʢʨʠʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʥʘ ʙʣʘʛʦ ʩʝʙʝ ʪʘ ʩʚʦʻʾ ʦʨʛʘʥʽʟʘʮʽʾè. ʇʨʠ 

ʮʴʦʤʫ ʧʽʜʪʨʠʤʢʦʶ ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʦʪʨʽʙʥʦ ʟʘʡʤʘʪʠʩʷ ʧʦʩʪʽʡʥʦ, ʚʽʜ 

ʧʨʦʮʝʩʫ ʥʘʡʤʫ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʨʦʙʦʯʦʛʦ ʜʥʷ ʽ ʚʠʙʫʜʦʚʫʚʘʪʠ ʾʾ ʪʘʢ, ʱʦʙ 

ʟʥʘʡʰʦʚʩʷ ʙʘʣʘʥʩ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʪʘ ʧʦʪʨʝʙʘʤʠ ʢʦʤʧʘʥʽʾ. 

ɺʩʝ ʧʦʯʠʥʘʣʦʩʷ ʟ ʪʘʢ ʟʚʘʥʠʭ çʬʽʪʥʝʩ-ʧʨʦʛʨʘʤè ʚ ʉʐɸ ï ʧʽʣʴʛ ʥʘ 

ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚ'ʷ. ʊʨʝʥʜ, ʱʦ ʧʨʠʡʰʦʚ ʚ ʢʦʤʧʘʥʽʾ ɭʚʨʦʧʠ ʟʽ ʐʪʘʪʽʚ ʟ 

1970-ʭ ʨʦʢʽʚ, ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʨʽʩ ʚ ʙʽʣʴʰ ʫʟʘʛʘʣʴʥʝʥʠʡ çwellnessè ʨʫʭ ï 

ʚʽʥ ʪʝʞ ʪʦʨʢʘʚʩʷ ʧʠʪʘʥʥʷ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɸ ʫ 1989 ʨʦʮʽ ʚ ʉʐɸ 

ʥʘʚʽʪʴ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʠʡ ʜʝʥʴ ʟʜʦʨʦʚ'ʷ ʪʘ ʬʽʪʥʝʩʫ 

ʥʘʡʤʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. [1]. 

ɿʘʨʘʟ ʬʘʭʽʚʮʽ ʚʠʦʢʨʝʤʣʶʶʪʴ ʧ'ʷʪʴ ʘʩʧʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʣʶʜʠʥʠ (ʨʠʩ.1): ʬʽʟʠʯʥʠʡ, ʤʝʥʪʘʣʴʥʠʡ, ʝʤʦʮʽʡʥʠʡ, 

ʩʦʮʽʘʣʴʥʠʡ ʪʘ ʬʽʥʘʥʩʦʚʠʡ.  

ɺ ʥʘʜʟʚʠʯʘʡʥʦ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ ʞʠʪʪʷ ʪʘ ʨʦʙʦʪʠ ʚ ʋʢʨʘʾʥʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʧʨʘʮʽʚʥʠʢʘ ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʝʛʪʠ ʤʦʨʘʣʴʥʠʡ ʜʫʭ 

ʽ ʡʦʛʦ ʟʜʦʨʦʚ'ʷ, ʘ ʩʘʤʝ:  
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1) ʌʽʟʠʯʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ. ʆʢʨʽʤ ʦʙʦʚôʷʟʢʦʚʠʭ ʧʝʨʝʨʚ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʨʫʭʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʛʦ ʜʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʜʦʨʦʚʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ ʽ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʚʘʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʘʢʦʞ 

ʷʢʽʩʪʴ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

2) ʄʝʥʪʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ. ɺʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʬʽʣʘʢʪʠʢʫ 

ʚʠʛʦʨʘʥʥʷ, ʩʚʦʻʯʘʩʥʝ ʥʘʜʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʩʪʚʦʨʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚ ʢʦʣʝʢʪʠʚʽ.  

3) ɽʤʦʮʽʡʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʱʦ ʫ ʪ.ʯ. ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʭ 

ʚʽʜʥʦʩʠʥ ʪʘ ʜʽʶʯʦʾ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʢʫʣʴʪʫʨʠ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʥʬʣʽʢʪʘʤʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʩʪʚʦʨʝʥʘ ʩʧʨʠʷʪʣʠʚʘ ʘʪʤʦʩʬʝʨʘ 

ʚ ʢʦʣʝʢʪʠʚʽ ʘʙʦ ʢʦʤʘʥʜʽ ʩʧʨʠʷʻ ʤʦʞʣʠʚʦʩʪʽ ʚʽʣʴʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ 

ʝʤʦʮʽʾ.  

4) ʉʦʮʽʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ. ʏʝʨʝʟ ʩʧʽʣʴʥʽ ʟʘʭʦʜʠ ʩʦʮʽʘʣʴʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʟʤʽʮʥʝʥʥʷ ʢʦʤʘʥʜʠ, ʧʨʦʛʨʘʤʠ ʤʝʥʪʦʨʩʪʚʘ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʘʨ'ʻʨʠ ʩʧʨʠʷʻ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʯʫʚʘʪʠ ʩʚʦʶ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʢʦʤʘʥʜʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʮʽʣʦʤʫ.  

5) ʌʽʥʘʥʩʦʚʝ ʙʣʘʛʦʧʦʣʫʯʯʷ. ʆʢʨʽʤ ʩʪʘʙʽʣʴʥʦʾ ʟʘʨʧʣʘʪʠ, ʚʢʣʶʯʘʻ 

ʥʘʜʘʥʥʷ ʧʨʘʮʽʚʥʠʢʘʤ ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʟʨʦʩʪʘʥʥʷ ʥʘ ʰʣʷʭʫ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʢʘʨ'ʻʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

 

 
 

Рис. 1. Аспекти благополуччя людини за концепцією well-being 
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ʣʠʰʝ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʚʠʨʦʙʥʠʯʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ 

ʟʜʦʨʦʚ'ʷ ʪʘ ʤʦʨʘʣʴʥʠʡ ʜʫʭ ʧʨʘʮʽʚʥʠʢʽʚ. ɿʘʭʦʜʠ ʧʨʦʛʨʘʤʠ Well-being 

ʜʦʧʦʤʘʛʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʡ ʩʪʚʦʨʶʶʪʴ 

ʦʩʥʦʚʫ ʜʣʷ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ 

ʩʪʨʝʩʫ. 

ʇʨʠʢʣʘʜʠ ʩʧʨʘʚʞʥʴʦʛʦ Well-being ʚ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʷʭ ʩʚʽʪʫ ï ʮʝ 

ʥʝ ʣʠʰʝ ʪʠʤʯʘʩʦʚʽ ʟʘʭʦʜʠ, ʘ ʢʦʤʧʣʝʢʩʥʘ ʩʪʨʘʪʝʛʽʷ, ʷʢʘ ʩʪʘʻ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʨʦʙʦʪʠ ʢʦʤʘʥʜ, ʥʘʧʨʠʢʣʘʜ: 

1. Google ʚʽʜʦʤʠʡ ʩʚʦʾʤʠ ʧʨʦʛʨʘʤʘʤʠ ʟ ʧʽʜʪʨʠʤʢʠ ʟʜʦʨʦʚ'ʷ ʪʘ 

ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʪʘʢʠʤʠ ʷʢ: ʬʽʪʥʝʩ-ʮʝʥʪʨʠ, ʤʝʜʠʯʥʽ ʢʘʙʽʥʝʪʠ, 

ʧʨʦʛʨʘʤʠ ʟ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ [3].  

2. Salesforce ʟʘʧʨʦʚʘʜʠʚ ʧʨʦʛʨʘʤʫ "Well-being at Salesforce", ʷʢʘ 

ʚʢʣʶʯʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʝʟʢʦʰʪʦʚʥʽ ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʬʽʟʠʯʥʦʛʦ, 

ʝʤʦʮʽʡʥʦʛʦ ʪʘ ʤʝʥʪʘʣʴʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʩʚʦʾʭ ʧʨʘʮʽʚʥʠʢʽʚ [3]. 

3. Microsoft ʟʘʧʨʦʚʘʜʠʚ ʧʨʦʛʨʘʤʫ "MyAnalytics", ʷʢʘ ʜʦʧʦʤʘʛʘʻ 

ʧʨʘʮʽʚʥʠʢʘʤ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤ ʯʘʩʦʤ, ʟʤʝʥʰʫʚʘʪʠ ʩʪʨʝʩ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ 

ʟʘʛʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ [3]. 

ɿʘʨʘʟ ʧʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʩʪʘʶʪʴ 

ʧʝʨʰʦʯʝʨʛʦʚʽ ʟʘʚʜʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʽʜʪʨʠʤʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʣʝ ʡ 

ʟʙʝʨʝʞʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʂʦʥʮʝʧʮʽʷ Well-being ʤʦʞʝ ʩʪʘʪʠ 

ʥʘʜʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʠʭ ʮʽʣʝʡ. 

ʅʝʛʘʪʠʚʥʽ ʝʤʦʮʽʾ, ʪʘʢʽ ʷʢ ʩʪʨʘʭ, ʧʘʥʽʢʘ ʪʘ ʚʽʜʯʫʪʪʷ ʙʝʟʚʠʭʦʜʽ, ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʪʘ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ 

ʧʝʨʩʦʥʘʣʫ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ, ʘ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʟʛʫʨʪʦʚʘʥʽʩʪʴ ʢʦʣʝʢʪʠʚʫ. ʍʦʯ ʙʦʡʦʚʽ ʜʽʾ ʪʘ ʧʦʩʪʽʡʥʽ 

ʦʙʩʪʨʽʣʠ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʽ ʦʙʤʝʞʫʶʪʴ ʢʦʞʝʥ ʟ ʘʩʧʝʢʪʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʣʘʛʦʧʦʣʫʯʯʷ, ʧʨʦʪʝ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʟʥʝʩʦʤ ʚʞʝ ʟʘʨʘʟ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʨʽʟʥʽ 

ʟʘʭʦʜʠ ʪʘ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ ʧʨʦʚʦʜʷʪʴʩʷ ʟʘʥʷʪʪʷ 

ʩʧʦʨʪʦʤ (ʡʦʛʘ, ʪʝʥʽʩ, ʨʫʭʘʥʢʘ) ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ; ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʯʝʨʝʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʛʘʨʷʯʦʾ ʣʽʥʽʾ ʜʣʷ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʝʥʽʥʛʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʩʪʨʝʩʦʤ; ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʪʘ ʢʦʥʬʣʽʢʪʘʤʠ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʽ ʟʫʩʪʨʽʯʽ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ 

ʩʠʪʫʘʮʽʾ, ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤ ʪʝʭʥʽʢʘʤ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ 

ʢʦʥʬʣʽʢʪʽʚ; ʩʦʮʽʘʣʴʥʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʟʘʭʦʜʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʤʽʮʥʝʥʥʶ 

ʢʦʤʘʥʜʥʦʛʦ ʜʫʭʫ. 

ʆʪʞʝ, ʚʚʘʞʘʻʤʦ, ʱʦ ʜʣʷ ʢʦʤʘʥʜ ʧʨʦʻʢʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʟʥʝʩʫ ʚ ʋʢʨʘʾʥʽ ʘʜʘʧʪʫʚʘʪʠ ʧʨʠʥʮʠʧʠ Well-being ʜʦ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʙʽʟʥʝʩʫ ʜʫʞʝ ʚʘʞʣʠʚʦ. ʎʝ ʤʦʞʝ 

ʩʪʦʩʫʚʘʪʠʩʴ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤ ʧʨʦ ʪʫʨʙʦʪʫ ʬʽʟʠʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʪʘ 
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ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʚ ʷʢʫ ʚʢʣʶʯʠʪʠ ʬʽʟʠʯʥʽ, 

ʝʤʦʮʽʡʥʽ ʪʘ ʤʝʥʪʘʣʴʥʽ ʘʩʧʝʢʪʠ ʟʜʦʨʦʚ'ʷ ʯʝʨʝʟ ʜʦʩʪʫʧ ʜʦ ʬʽʪʥʝʩ-ʮʝʥʪʨʽʚ, 

ʤʝʜʠʯʥʠʭ ʢʘʙʽʥʝʪʽʚ ʪʘ ʩʣʫʞʙ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ; ʯʝʨʝʟ ʛʥʫʯʢʽ 

ʛʨʘʬʽʢʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʚʽʜʜʘʣʝʥʦ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ 

ʧʨʘʮʽʚʥʠʢʘʤ ʟʙʝʨʽʛʘʪʠ ʙʘʣʘʥʩ ʤʽʞ ʨʦʙʦʪʦʶ ʪʘ ʦʩʦʙʠʩʪʠʤ ʞʠʪʪʷʤ; ʯʝʨʝʟ 

ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ ʡʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣ ʟʘ ʧʦʪʨʝʙʠ; 

ʯʝʨʝʟ ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʘʢʦʾ ʢʫʣʴʪʫʨʠ, ʜʝ ʧʨʘʮʽʚʥʠʢʠ ʚʽʜʯʫʚʘʶʪʴ ʩʝʙʝ 

ʧʽʜʪʨʠʤʘʥʠʤʠ ʪʘ ʮʽʥʥʠʤʠ.  
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ʋ 2023 ʨʦʮʽ ʯʘʩʪʢʘ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʣʘ 5,7% ʚ ɺɺʇ 

ʋʢʨʘʾʥʠ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʝʢʩʧʦʨʪʽ ï 14,6%; 3,0% ʫʩʽʭ ʧʦʜʘʪʢʦʚʠʭ 

ʥʘʜʭʦʜʞʝʥʴ ($1 ʤʣʨʜ. ʧʦʜʘʪʢʽʚ). ɼʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ 
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ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʩʝʢʪʦʨ ʟʘʙʝʟʧʝʯʫʚʘʚ ʧʦʥʘʜ 560 ʪʠʩ. ʨʦʙʦʯʠʭ ʤʽʩʮʴ, 

ʧʨʠʯʦʤʫ ʟʘʨʧʣʘʪʘ ʚ ʛʘʣʫʟʽ ʙʫʣʘ ʥʘ 37% ʚʠʱʘ, ʥʽʞ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʢʨʘʾʥʽ. 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʥʘʜʘʣʽ ï ɻʄʂ) ʽ 

ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʢʣʶʯʦʚʠʭ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʡʥʷʪʽʩʪʴ ʚ ʨʝʛʽʦʥʘʭ, ʩʪʨʠʤʫʶʪʴ ʣʶʜʝʡ ʚʽʜ ʤʽʛʨʘʮʽʾ. 

ɿʥʠʱʝʥʥʷ ʧʦʥʘʜ 250 ʪʠʩ. ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, 3,8 ʪʠʩ. ʙʫʜʽʚʝʣʴ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, 1,3 ʪʠʩ. ï ʟʘʢʣʘʜʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʩʪʚʦʨʶʻ ʧʦʧʠʪ 

ʥʘ ʤʽʣʴʡʦʥʠ ʪʦʥʥ ʩʪʘʣʽ ʜʣʷ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʮʷ ʛʘʣʫʟʴ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ ʋʢʨʘʾʥʠ ʧʽʜ ʯʘʩ 

ʚʽʡʥʠ ʪʘ ʧʦʩʪ ʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ [1; 2]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʛʘʣʫʟʽ 

ʋʢʨʘʾʥʠ ʥʘ ʧʽʜʩʪʘʚʽ [1; 2] ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʮʝʡ ʩʝʢʪʦʨ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʻ ʜʨʘʡʚʝʨʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʛʨʦʤʘʜ, ʦʩʢʽʣʴʢʠ ʤʘʻ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ.  

ʋʢʨʘʾʥʘ ʧʨʠ ʧʽʜʪʨʠʤʮʽ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʥʦʨʽʚ ʟʤʦʞʝ ʤʘʪʠ 

ʧʝʨʩʧʝʢʪʠʚʠ çʟʝʣʝʥʦʤʫ ʧʝʨʝʭʦʜʫè ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʻʢʪʽʚ ʟ 

ʚʠʜʦʙʫʪʢʫ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʣʽʟʘ ʧʨʷʤʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ (DRI), ʦʩʢʽʣʴʢʠ ʢʨʘʾʥʘ ʤʘʻ ʦʜʥʽ ʟ ʥʘʡʙʽʣʴʰʠʭ ʩʚʽʪʦʚʠʭ 

ʟʘʧʘʩʽʚ ʤʘʛʥʝʪʠʪʦʚʠʭ ʨʫʜ (~5 ʤʣʨʜ ʪʦʥʥ), ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʪʯʠʟʥʷʥʠʤ 

ʤʝʪʘʣʫʨʛʽʡʥʠʤ ʢʦʤʧʘʥʽʷʤ ʧʦʩʪʘʯʘʪʠ ~20-25 ʤʣʥ ʪʦʥʥ DR-ʩʠʨʦʚʠʥʠ ʥʘ 

ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ (~ 14% ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ) [1; 2]. 

ɿʘ ʜʘʥʠʤʠ çGmk.centerè [1; 2], ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠ ʟʘʟʥʘʚ 

ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʚʥʘʩʣʽʜʦʢ ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ, ʘ ʩʘʤʝ ʢʽʣʴʢʽʩʪʴ 

ʩʪʘʣʝʧʣʘʚʠʣʴʥʠʭ ʟʘʚʦʜʽʚ ʟʤʝʥʰʠʣʘʩʷ ʟ 12 ʫ 2013 ʨʦʮʽ ʜʦ 6 ʫ 2023 ʨʦʮʽ, ʘ 

ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʚʧʘʣʠ ʟ 42 ʤʣʥ ʪʦʥʥ ʩʠʨʦʾ ʩʪʘʣʽ ʜʦ 17,8 ʤʣʥ ʪʦʥʥ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʽ ʪʘʢʦʞ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʣʦʩʷ ʟ 32,7 ʤʣʥ ʪʦʥʥ ʜʦ 6,2 ʤʣʥ 

ʪʦʥʥ. ɸʣʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʚʠʢʣʠʢʠ, ʫʢʨʘʾʥʩʴʢʘ ʤʝʪʘʣʫʨʛʽʡʥʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʪʘ 

ʩʪʽʡʢʽʩʪʴ. ɺʠʨʦʙʥʠʮʪʚʦ ʜʝʷʢʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʚʽʜʥʦʚʠʣʦʩʷ ʘʙʦ ʥʘʚʽʪʴ 

ʟʨʦʩʣʦ ʟ 2023 ʨʦʢʫ. ʆʜʥʘʢ, ʛʘʣʫʟʴ ʚʩʝ ʱʝ ʩʪʠʢʘʻʪʴʩʷ ʟ ʙʘʛʘʪʴʤʘ 

ʧʨʦʙʣʝʤʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʨʫʡʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, 

ʣʦʛʽʩʪʠʯʥʽ ʪʨʫʜʥʦʱʽ ʪʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʥʘ ʨʠʥʢʫ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʮʝʥʪʨʫ 

çGmk.centerè [1; 2] (ʨʠʩ. 1) ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʦʙʩʷʛʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʩʪʘʣʝʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ ʷʢ: ʟʘʣʽʟʥʘ ʨʫʜʘ (Iron ore), ʩʠʨʦʚʠʥʥʘ 

ʩʪʘʣʴ (Crude steel), ʯʘʚʫʥ (Merchant pig iron), ʬʝʨʦʩʧʣʘʚʠ (Ferroalloys), 

ʩʦʨʪʦʚʠʡ ʧʨʦʢʘʪ (Longs), ʪʨʫʙʠ (Tubes), ɿʙʽʨ ʤʝʪʘʣʦʙʨʫʭʪʫ (Scrap 

collection) ʪʘ ʧʣʦʩʢʠʡ ʧʨʦʢʘʪ ( Scrap collection) [1; 2]. 
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Рис. 1. Обсяги виробництва різних видів сталевих продуктів 

в Україні за 2021–2023 р.р. 

 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ 

ʻ ʝʢʦʣʦʛʽʯʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ. ʄʝʪʘʣʫʨʛʽʡʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʽʥʰʽ 

ʟʘʭʦʜʠ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʘ ʜʘʥʠʤʠ çGmk.centerè [1; 2], 

ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ ʜʦ 2035 ʨʦʢʫ ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʟ ʥʠʟʴʢʠʤ 

ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ (DRI ʪʘ EAF ʪʝʭʥʦʣʦʛʽʾ), ʤʦʞʝ ʜʦʩʷʛʪʠ ~6 ʤʣʥ ʪʦʥʥ. ʎʝ 

ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʙʘʯʘʻ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʽʥʜʫʩʪʨʽʾ, 

ʦʨ̔ʻʥʪʦʚʘʥʽ ʥʘ ʩʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʚʠʤʦʛʠ ʱʦʜʦ 

ʩʪʫʧʝʥʶ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʋʢʨʘʾʥʘ ʤʦʞʝ 

ʩʪʘʪʠ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʩʠʨʦʚʠʥʠ 

(ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ 68-70%) ʜʣʷ ʩʚʽʪʦʚʠʭ ʨʠʥʢʽʚ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʟ ʥʠʟʴʢʠʤʠ ʚʠʢʠʜʘʤʠ CO . ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʛʘʣʫʟʽ ʘʢʪʠʚʥʦ ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʧʨʦʛʨʘʤ ʛʣʦʙʘʣʴʥʦʾ ʜʝʢʘʨʙʦʥʽʟʘʮʽʾ. 

ɿʘʛʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ ʱʦʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʩʪʘʣʽ ʟ 

ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʦʮʽʥʶʻʪʴʩʷ ʫ ~20-25 ʤʣʥ ʪʦʥʥ. ʆʩʥʦʚʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʩʪʘʯʘʪʠʩʷ ʥʘ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ, ʻ ʧʝʣʝʪʠ ʪʘ 

ʢʦʥʮʝʥʪʨʘʪ ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʟʘʣʽʟʘ (~68-70%). 

ʅʘʡʙʽʣʴʰʠʤʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʻ ʄʝʪʽʥʚʝʩʪ ʍʦʣʜʠʥʛ, 

ʌʝʨʨʝʢʩʧʦ, ɸʨʩʝʣʦʨʄʽʪʪʘʣ (ʂʨʠʚʠʡ ʈʽʛ), Black Iron ʪʘ Southern GOK. 

ʋʢʨʘʾʥʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʚʠʨʦʙʣʷʪʠ ʷʢ ʧʝʣʝʪʠ, ʪʘʢ ʡ ʢʦʥʮʝʥʪʨʘʪ, 
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ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʟʘʜʦʚʦʣʴʥʷʪʠ ʨʽʟʥʽ ʧʦʪʨʝʙʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʟʦʚʥʽʰʥʽʭ 

ʨʠʥʢʽʚ ʟʙʫʪʫ [1 ; 2]. 

ʍʦʯ ʤʝʪʘʣʫʨʛʽʡʥʽ ʢʦʤʧʘʥʽʾ ʡ ʩʪʠʢʘʶʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚʥʘʩʣʽʜʦʢ ʙʨʘʢʫ ʨʝʩʫʨʩʽʚ, ʧʨʦʪʝ 

ʚʞʝ ʟʘʨʘʟ ʫʩʧʽʰʥʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʦʻʢʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʤʽʥʽʤʽʟʘʮʽʶ 

ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ɿʘ ʜʘʥʠʤʠ [3 ï 9] ʥʘ ɸʢʪʠʚʘʭ çʄʝʪʽʥʚʝʩʪʍʦʣʜʠʥʛʫè 

ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʝʥʽ ʧʨʦʛʨʘʤʠ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʦʻʢʪʠ ʝʢʦʣʦʛʽʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʧʨʠʡʥʷʪʦ ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ ʥʠʟʢʫ 

ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʩʫʯʘʩʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʽʥ. ʄʝʪʽʥʚʝʩʪ 

ʍʦʣʜʠʥʛ ʧʨʦʜʦʚʞʫʶʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʡ ʛʫʤʘʥʽʪʘʨʥʽ ʽʥʽʮʽʘʪʠʚʠ ʟʘ ʨʽʟʥʠʤʠ 

ʥʘʧʨʷʤʘʤʠ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʜʦʧʦʤʦʛʠ: ʚʽʜ ʜʦʧʦʤʦʛʠ ʚʽʡʩʴʢʦʚʠʤ 

ʜʦ ʧʽʜʪʨʠʤʢʠ ʮʠʚʽʣʴʥʠʭ ʪʘ ʛʨʦʤʘʜ (ʨʠʩ. 2). 

 

 
 

Рис. 2. Напрями забезпечення екологічної, технологічної 

та соціальної складових компанії «МетінвестХолдинг» 

(систематизовано автором на підставі даних [4; 8]) 

 

ɺ ʢʦʥʪʝʢʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ɸʢʪʠʚʘʭ 

ʄʝʪʽʥʚʝʩʪʍʦʣʜʠʥʛ (ʜʠʚ. ʨʠʩ. 2) ʧʣʘʥʫʶʪʴʩʷ ʡ ʥʘʜʘʣʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʷʤʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ 

ʚʫʛʣʝʮʶ, ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʻʢʪʽʚ ʪʘ ʧʨʦʛʨʘʤ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʩʧʨʷʤʦʚʘʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ ʟʘʚʜʷʢʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʟʥʝʩʫ [9]. 

Висновок. ɺʘʨʪʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʤʝʪʘʣʫʨʛʽʡʥʘ ʛʘʣʫʟʴ ʋʢʨʘʾʥʠ 

ʧʦʧʨʠ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʯʝʨʝʟ ʚʽʡʥʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, 
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ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʥʦʚʠʭ ʚʠʢʣʠʢʽʚ ʪʘ ʚʠʤʦʛ, ʟʘʣʠʰʘʻʪʴʩʷ ʜʨʘʡʚʝʨʦʤ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʟʦʢʨʝʤʘ ʚ ʢʦʥʪʝʢʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤ ʪʘ ʧʨʦʻʢʪʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
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Постановка проблеми. ʇʝʨʰʦʯʝʨʛʦʚʘ ʧʦʪʨʝʙʘ ʚʠʞʠʚʘʥʥʷ ʪʘ 

ʚʽʜʙʫʜʦʚʠ ʋʢʨʘʾʥʠ ʧʦʧʨʠ ʚʩʽ ʨʠʟʠʢʠ ʪʘ ʧʝʨʝʰʢʦʜʠ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʭ 
ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ 
ʫʢʨʘʾʥʩʴʢʠʤ ʙʽʟʥʝʩʦʤ ʤʦʞʣʠʚʦʩʪʝʡ ʨʝʣʦʢʘʮʽʾ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ 
ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟ ʤʝʪʦʶ ʥʝ ʚʪʨʘʪʠʪʠ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʜʘʣʴʰʫ ʝʢʦʥʦʤʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ 
ʪʘ ʨʦʟʚʠʪʦʢ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ 
ʷʢ ʦʜʥʽ ʟ ʜʨʘʡʚʝʨʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘʢʦʞ ʥʘʤʘʛʘʶʪʴʩʷ ʟʙʝʨʝʛʪʠ 
ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ 
ʧʨʦʛʨʘʤ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɿʘʨʘʟ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ 
ɻʄʂ ʩʪʘʻ ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʤʦʞʣʠʚʦʩʪʝʡ ʫʩʫʥʝʥʥʷ çʚʫʟʴʢʠʭ ʤʽʩʮʴè ʚ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʦʜʦʣʘʥʥʷ ʧʝʨʝʰʢʦʜ ʪʘ ʟʥʠʞʝʥʥʷ 
ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʽʩʥʫʶʯʠʭ ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ. ʅʝʜʘʨʤʘ 
ʧʨʘʛʥʝʥʥʷ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 
ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʴ-
ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  
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Аналіз останніх досліджень і публікацій та виділення 
невирішених частин загальної проблеми. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 
ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʬʘʭʽʚʮʽʚ-
ʧʨʘʢʪʠʢʽʚ ʪʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʘʚʪʦʨʽʚ [1 ï 3 ʪʘ ʽʥ.] ʟ ʧʨʦʙʣʝʤʘʪʠʢʠ 
ʧʨʦʮʝʜʫʨ ʪʘ ʥʘʩʪʘʥʦʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ 
ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʥʘʜʘʣʽ ï ɻʄʂ) 
ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 
ʥʝ ʚʠʨʽʰʝʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ ʪʘ 
ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʟʘʣʽʟʦʨʫʜʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʟʘʚʜʷʢʠ 
ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʫʯʘʩʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʬʣʦʪʘʮʽʾ, ʪʦʥʢʦʛʦ 
ʛʨʦʭʦʯʽʥʥʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʠʨʦʙʣʷʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽ ʢʦʥʮʝʥʪʨʘʪʠ; 
ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʨʝʽʥʞʠʥʽʨʠʥʛʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʜʣʷ 
ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 
(ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ 
ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʦʱʦ). 
ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɻʄʂ ʚ ʋʢʨʘʾʥʽ ʻ ʇʨʠʚʘʪʥʝ 

ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ "ɯʥʛʫʣʝʮʴʢʠʡ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʙʽʥʘʪ") 
(ʜʘʣʽ ï ʇʈɸʊ çɯʅɻɿʂè) ï ʢʦʤʧʘʥʽʷ, ʷʢʘ ʚʭʦʜʠʪʴ ʚ ʛʨʫʧʫ ʢʦʤʧʘʥʽʡ 
(ʘʢʪʠʚʠ) ʄʝʪʽʥʚʝʩʪ ʍʦʣʜʠʥʛʫ [4]. ʇʈɸʊ çɯʅɻɿʂè ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ 
ʚʠʜʦʙʫʪʢʫ ʽ ʧʝʨʝʨʦʙʮʽ ʟʘʣʽʟʠʩʪʠʭ ʢʚʘʨʮʠʪʽʚ ɯʥʛʫʣʝʮʴʢʦʛʦ ʨʦʜʦʚʠʱʘ, 
ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʟʘʣʽʟʦʨʫʜʥʦʛʦ 
ʙʘʩʝʡʥʫ. ɺ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʧʨʦʻʢʪʽʚ ʥʘ ɸʢʪʠʚʘʭ ʍʦʣʜʠʥʛʫ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʻʾ 
ʛʨʫʧʠ ʄɽʊɯʅɺɽʉʊ, ʱʦ ʜʦʜʘʪʢʦʚʦ ʚʧʣʠʚʘʻ ʡ ʥʘ ʟʘʛʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ 
ʚʩʴʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. ɺ ʪʘʢʠʭ 
ʫʤʦʚʘʭ, ʜʣʷ ʢʦʤʧʘʥʽʾ ʨʝʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʽ ʟʘʭʦʜʠ ʪʘ ʙʶʜʞʝʪ ʩʪʨʘʪʝʛʽʯʥʠʭ 
ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʧʨʦʛʨʘʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʟʘʧʦʨʫʢʦʶ ʫʩʧʽʭʫ 
ʥʘ ʨʠʥʢʫ.  
Виклад основного матеріалу дослідження. ʇʠʪʘʥʥʷʤ, ʧʦʚôʷʟʘʥʠʤ ʟ 

ʧʣʘʥʫʚʘʥʥʷʤ, ʨʝʘʣʽʟʘʮʽʻʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʨʦʙʽʪ ʬʘʭʽʚʮʽʚ-ʧʨʘʢʪʠʢʽʚ 
ʽʥʩʪʠʪʫʪʫ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ (ʈʄɯ, ʉʐɸ) [1], ʽʥʰʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 
ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʮʽʚ ʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ ʚ ʧʠʪʘʥʥʷʭ ʦʧʝʨʘʮʽʡʥʠʭ 
ʧʦʢʨʘʱʝʥʴ ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʦʻʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ [2 -5 ʪʘ ʽʥ.]. ʆʜʥʘʢ, ʚ 
ʨʦʙʦʪʘʭ ʟʘʟʥʘʯʝʥʠʭ ʘʚʪʦʨʽʚ ʥʝ ʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʷʤ 
ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʛʽʨʥʠʯʦ-
ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʫʢʨʘʾʥʩʴʢʦʛʦ ʙʽʟʥʝʩ-
ʩʝʨʝʜʦʚʠʱʘ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʣʘʥʫʚʘʥʥʷʤ, 
ʨʝʘʣʽʟʘʮʽʻʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʦʤʫ, ʥʘ ʥʘʰ 
ʧʦʛʣʷʜ, ʮʽ ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ 
ʨʦʟʛʣʷʜʫ ʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  
ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ 
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ʧʽʜʧʨʠʻʤʩʪʚ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʯʝʨʝʟ ʧʨʠʟʤʫ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʢʨʦʢʽʚ ʪʘ 
ʟʤʽʩʪʫ ʨʦʙʽʪ ʟ ʽʥʽʮʽʘʮʽʾ, ʧʣʘʥʫʚʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʚʘʨʪʦʩʪʽ ʪʘ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ.  
ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ɻʄʂ (ʇʈɸʊ çɯʅɻɿʂè) ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫ (ʥʘʜʘʣʽ ï ʉɯʇ) ʟʛʽʜʥʦ ʥʘʩʪʘʥʦʚ ʪʘ ʨʝʛʣʘʤʝʥʪʽʚ 
[1; 5-7] (ʨʠʩ. 1): 

  

 
 

Рис. 1. Процес реалізації інвестицій ПРАТ «ІНГЗК» (побудовано на 

підставі систематизації матеріалів [5-7]) 
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ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ 

(ʥʘʜʘʣʽ ï ʉɯʇ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʝʪʘʧʥʦʛʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʦʻʢʪʫ (FEL (Front and Loading) ï ʧʨʦʮʝʩ (ʟʘʛʘʣʦʤ 5 

ʝʪʘʧʽʚ: ʚʽʜ FEL-0 ʜʦ FEL-4) ʟʘ ʫʯʘʩʪʶ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ (ʨʠʩ. 2).  

 

 
Рис. 2. FEL процес в умовах базового підприємства  

(побудовано на підставі систематизації матеріалів [5-7]) 

 

ɯʥʚʝʩʪʠʮʽʡʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ (ʨʠʩ. 3) ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʝʨʝʟ ʥʘʩʪʫʧʥʽ ʘʩʧʝʢʪʠ: 

 

 
 

Рис. 3 – Аспекти інвестиційного проєктування ПРАТ «ІНГЗК» 

(угруповано на підставі матеріалів [1-7]) 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʽ ʘʩʧʝʢʪʠ (ʨʠʩ. 2) ʜʦʟʚʦʣʷʶʪʴ ʫʷʚʠʪʠ ʧʨʦʮʝʩ 

ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʱʦ ʩʪʚʦʨʶʻ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʙʘʟʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʦʧʦʤʘʛʘʶʯʠ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ 

ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ, ʤʽʩʮʝ ʥʘ ʨʠʥʢʫ ʪʘ ʰʣʷʭʠ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʚ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ.  

Висновки. ɺʘʨʪʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʽ ʦʙʤʝʞʝʥʠʭ 

ʨʝʩʫʨʩʽʚ ʨʝʪʝʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʙʶʜʞʝʪʫʚʘʥʥʷ ʧʨʦʻʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʟʘʧʦʨʫʢʦʶ ʫʩʫʥʝʥʥʷ 

ʟʘʡʚʠʭ ʚʪʨʘʪ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺ ʫʤʦʚʘʭ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʫʢʨʘʾʥʩʴʢʠʡ ʙʽʟʥʝʩ, ʟʦʢʨʝʤʘ ʛʽʨʥʠʯʦ-

ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ. 

ɺʽʨʠʤʦ, ʱʦ ʟʘʚʜʷʢʠ ʟʫʩʠʣʣʷʤ ʚʩʽʭ ʫʢʨʘʾʥʮʽʚ ʧʨʠ ʧʽʜʪʨʠʤʮʽ ʜʝʨʞʘʚʠ ʪʘ 

ʜʦʥʦʨʽʚ, ʫʢʨʘʾʥʩʴʢʘ ʝʢʦʥʦʤʽʢʘ ʪʘ ʛʨʦʤʘʜʠ ʤʘʶʪʴ ʚʩʽ ʰʘʥʩʠ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ. 
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ʊʆɺ çʄɽʊɯʅɺɽʉʊ ï ʇʈʆʄʉɽʈɺɯʉè (ʜʘʣʽ çʄʇʉè) ʚʭʦʜʠʪʴ ʜʦ 

ɻʨʫʧʠ ʄʝʪʽʥʚʝʩʪ ʽ ʻ ʥʘʡʙʽʣʴʰʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʋʢʨʘʾʥʠ ʟ ʨʝʤʦʥʪʫ ʪʘ 
ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
ʄʇʉ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʤʦʚʣʝʥʴ ʟ ʙʦʢʫ ʛʨʫʧʠ ʢʦʤʧʘʥʽʡ 

çʄʝʪʽʥʚʝʩʪè, ʮʝ ʤʦʞʝ ʦʙʤʝʞʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʘʥʽʾ ʚ ʫʤʦʚʘʭ 
ʟʥʠʞʝʥʥʷ ʧʦʧʠʪʫ ʟ ʾʭʥʴʦʛʦ ʙʦʢʫ; ʢʦʤʧʘʥʽʷ ʤʦʞʝ ʩʪʠʢʘʪʠʩʷ ʟ ʚʠʩʦʢʠʤʠ 
ʚʠʪʨʘʪʘʤʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʤʦʜʝʨʥʽʟʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʥʝʛʘʪʠʚʥʦ 
ʚʧʣʠʚʘʻ ʥʘ ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ; ʧʨʦʙʣʝʤʠ ʟ ʫʪʨʠʤʘʥʥʷʤ ʽ ʟʘʣʫʯʝʥʥʷʤ 
ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ 
ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʛʽʦʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʩʧʘʜʠ ʤʦʞʫʪʴ 
ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʾʾ ʬʽʥʘʥʩʦʚʽ ʨʝʟʫʣʴʪʘʪʠ. ʂʦʣʠʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ 
ʢʨʘʾʥʠ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʢʦʤʧʘʥʽʾ, 
ʟʦʢʨʝʤʘ, ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʾʾ ʧʦʩʣʫʛʠ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ 
ʨʝʩʫʨʩʽʚ; ʘʚʘʨʽʾ, ʧʦʣʦʤʢʠ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʽʥʰʽ ʪʝʭʥʦʛʝʥʥʽ ʨʠʟʠʢʠ ʤʦʞʫʪʴ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ ʽ ʰʢʦʜʠ ʨʝʧʫʪʘʮʽʾ ʢʦʤʧʘʥʽʾ, 
ʚʪʨʘʪʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 
ʷʢʽʩʪʴ ʥʘʜʘʚʘʥʠʭ ʧʦʩʣʫʛ ʽ ʩʧʦʚʽʣʴʥʠʪʠ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ, 
ʧʦʣʽʪʠʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʚʽʡʩʴʢʦʚʽ ʢʦʥʬʣʽʢʪʠ ʘʙʦ ʽʥʰʽ ʛʝʦʧʦʣʽʪʠʯʥʽ 
ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʧʘʥʽʾ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʦʥʠ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʣʶʯʦʚʽ ʨʠʥʢʠ ʘʙʦ ʧʦʩʪʘʯʘʥʥʷ. 
ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʯʝʨʝʟ 
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ʜʠʚʝʨʩʠʬʽʢʘʮʽʶ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ: ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ 
ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʥʦʚʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ. 
ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʝʣʝʤʝʥʪʽʚ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʚʦʜʦʟʣʠʚʥʦʾ 
ʩʠʩʪʝʤʠ. ʎʽʣʽ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ï ʧʽʜʚʠʱʝʥʥʷ ʦʙʩʷʛʫ ʜʦʭʦʜʽʚ ʪʘ ʧʨʠʙʫʪʢʽʚ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʥʷ ʥʘʧʨʷʤʽʚ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʞʝ 
ʦʩʚʦʻʥʽʡ ʩʬʝʨʽ, ʪʘʢʽʡ ʷʢ ʛʦʬʨʫʚʘʥʥʷ ʤʝʪʘʣʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʚʝʥʪʠʣʷʮʽʡʥʠʭ 
ʩʠʩʪʝʤ, ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʥʦʤʽʾ ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʫ ʤʘʩʰʪʘʙʫ ʪʘ ʧʦʩʠʣʝʥʥʷ 
ʩʪʽʡʢʦʩʪʽ ʥʘ ʨʠʥʢʫ ʜʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. 
ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʢʨʽʚʝʣʴʥʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʚʦʜʦʟʣʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʚʦʨʠʪʠ ʚʠʨʦʙʥʠʯʠʡ ʧʽʜʨʦʟʜʽʣ ï ʮʝʭ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 
ʧʨʦʜʫʢʮʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʴʦʭ ʚʠʜʽʚ ʤʘʪʝʨʽʘʣʫ, ï ʤʝʪʘʣʫ 
ʯʦʨʥʦʛʦ (ʥʝʦʮʠʥʢʦʚʘʥʦʛʦ), ʤʝʪʘʣʫ ʦʮʠʥʢʦʚʘʥʦʛʦ ʽ ʤʘʪʝʨʽʘʣʫ ʥʽʤʝʮʴʢʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ ʧʽʜʚʠʱʝʥʦʾ ʤʽʮʥʦʩʪʽ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʘʥʪʠʢʦʨʦʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʦʙʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʦʨʦʰʢʦʚʦʛʦ ʧʦʣʽʤʝʨʫ. 
ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʣʘʥʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʾ ʻ ʥʘʩʪʫʧʥʽ [4]: ʤʝʪʘʣ ʯʦʨʥʠʡ ï 42,9 ʛʨʥ/ʢʛ; ʤʝʪʘʣ 
ʦʮʠʥʢʦʚʘʥʠʡ ï 49,7 ʛʨʥ/ʢʛ; ʥʽʤʝʮʴʢʠʡ ʤʘʪʝʨʽʘʣ ï 75,3 ʛʨʥ/ʢʛ; ʧʦʣʽʤʝʨ 
(ʧʦʨʦʰʦʢ) ï 120,0 ʛʨʥ/ʢʛ. 
ʉʪʨʫʢʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʚʢʣʶʯʘʻ ʩʽʤ ʚʠʜʽʚ ʝʣʝʤʝʥʪʽʚ. ʋ ʪʘʙʣ. 1 

ʥʘʚʝʜʝʥʽ ʦʙʩʷʛʠ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʟʘ ʘʩʦʨʪʠʤʝʥʪʥʠʤʠ ʛʨʫʧʘʤʠ ʽ 
ʚʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. 

 

ʊʘʙʣʠʮʷ 1 

Обсяги випуску продукції в натуральному вираженні 

в квартал, потреба та ціна матеріалів 

№
 
п
/
п

 

Найменування елементу 

Потреба та ціна матеріалу 

Метал 

чорний, 

кг 

Метал 

оцинкований, 

кг 

Німецький 

матеріал, кг 

Ціна 

полімеру 

1. ʈʠʥʚʘ 380 425 400 

1
5
5
 
ʛ
ʨ
ʥ
.
/
ʢ
ʛ

 2. ɺʠʨʚʘ 30 45 55 
3. ʂʦʣʽʥʦ 150 180 210 
4. ʂʨʦʥʰʪʝʡʥ ʨʠʥʚʠ 570 855 85 
5. ʌʨʦʥʪʦʥʥʝ ʧʦʢʨʠʪʪʷ 300 350 450 
6. ɺʽʢʦʥʥʠʡ ʚʽʜʣʠʚ 370 850 780 
7. ʄʝʪʘʣʝʚʘ ʯʝʨʝʧʠʮʷ 2900 2900 3100 

 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʽʚ, ʘʥʘʣʽʟʫ ʧʨʦʧʦʟʠʮʽʡ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʪʘ ʧʦʪʨʝʙ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʢʚʘʨʪʘʣʴʥʫ ʚʠʨʦʙʥʠʯʫ ʧʨʦʛʨʘʤʫ 

ʮʝʭʫ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʚʠʪʨʘʪʠ ʮʝʭʫ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʚʠʪʨʘʪ ʥʘ ʤʽʩʷʮʴ, ʮʷ 

ʩʫʤʘ ʩʢʣʘʣʘ 2 933 995,20 ʛʨʥ. 
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ʂʝʨʽʚʥʠʮʪʚʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʠʙʦʨʫ 

ʤʽʩʮʷ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʝʭʫ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, 

ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʣʘʥʫʻ ʥʘʨʦʱʫʚʘʪʠ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʩʝʨʝʜʥʴʦ 

ʪʝʨʤʽʥʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʪʘ ʨʦʟʰʠʨʶʚʘʪʠ ʘʩʦʨʪʠʤʝʥʪʥʫ ʩʪʨʫʢʪʫʨʫ. 

ʇʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʦ ʜʚʘ ʤʦʞʣʠʚʠʭ ʨʝʛʽʦʥʠ ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʝʭʫ ï 

ʨʘʡʦʥ ɿʘʚʦʜʩʴʢʠʡ ʪʘ ʨʘʡʦʥ ʃʻʚʘʥʝʚʩʴʢʦʛʦ ʤ. ɿʘʧʦʨʽʞʞʷ. ʇʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʬʘʢʪʦʨʥʦ-ʨʝʡʪʠʥʦʛʦʚʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʘʡʦʥ ɿʘʚʦʜʩʴʢʠʡ 

ʤ. ɿʘʧʦʨʽʞʞʷ ʷʢ ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʡ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʦʚʠʭ 

ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʣʘʥʫʻ ʚʠʚʝʜʝʥʥʷ ʥʘ ʨʠʥʦʢ ʥʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʜʣʷ ʚʠʧʫʩʢʫ ʷʢʦʾ ʧʣʘʥʫʻ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʦʚʠʭ 

ʥʦʚʦʛʦ ʮʝʭʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʝʚʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʡ, ʦʙôʻʜʥʘʥʠʭ ʫ ʝʪʘʧʠ 

ʟʘʧʠʩʢʫ ʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʦʟʨʦʙʣʝʥʦ ʜʽʘʛʨʘʤʫ ɻʘʥʪʘ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʜʽʙ, ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʝʪʘʧʽʚ. ɿʘʛʘʣʴʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʽʪ ʩ ʟʘʧʫʩʢʫ ʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʣʘ 50 ʜʽʙ. 

ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʪʨʘʪʘʤʠ ʢʦʤʧʘʥʽʾ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʝʛʫʣʷʨʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ, ʱʦʙ ʚʠʷʚʣʷʪʠ ʥʝʝʬʝʢʪʠʚʥʽ 

ʚʠʪʨʘʪʠ ʽ ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʾʭ ʦʧʪʠʤʽʟʘʮʽʾ. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʢʣʶʯʘʶʪʴ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʻʜʠʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ, ʚʠʙʽʨ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ERP-ʩʠʩʪʝʤʠ (SAP), ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʨʩʦʥʘʣʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʫʪʩʦʨʩʠʥʛʫ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, 

ʧʝʨʝʚʝʜʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʥʘ ʚʽʜʜʘʣʝʥʫ ʨʦʙʦʪʫ ʪʘ ʧʝʨʝʭʽʜ 

ʥʘ ʚʽʜʨʷʜʥʦ-ʧʨʝʤʽʘʣʴʥʫ ʩʠʩʪʝʤʫ ʦʧʣʘʪʠ ʧʨʘʮʽ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ 

ʚʠʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʟʥʝʩʫ. 
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ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ (ʂʉɺ) ʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʷʭ ï ʥʝʦʙʭʽʜʥʠʡ ʢʨʦʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʝʢʦʥʦʤʽʢʠ. ʂʉɺ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʩʧʨʠʷʪʣʠʚʦʛʦ ʽʤʽʜʞʫ ʢʦʤʧʘʥʽʾ, ʱʦ 

ʩʚʦʻʶ ʯʝʨʛʦʶ ʧʽʜʚʠʱʫʻ ʜʦʚʽʨʫ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʽʥʚʝʩʪʦʨʽʚ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ, ʢʦʣʠ ʫʢʨʘʾʥʩʴʢʠʤ ʢʦʤʧʘʥʽʷʤ ʜʦʚʦʜʠʪʴʩʷ 

ʢʦʥʢʫʨʫʚʘʪʠ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ. ʂʨʽʤ ʪʦʛʦ, ʂʉɺ ʜʘʻ ʟʤʦʛʫ 

ʢʦʤʧʘʥʽʷʤ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ 

ʚʠʢʣʠʢʠ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʩʫʩʧʽʣʴʩʪʚʦʤ, ʽ ʨʦʙʠʪʠ ʩʚʽʡ ʚʥʝʩʦʢ ʫ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. 

ɯʥʪʝʛʨʘʮʽʷ ʂʉɺ ʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʾ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʾʾ 

ʚʥʫʪʨʽʰʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ: ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʂʉɺ, ʟʘʟʚʠʯʘʡ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʱʫ ʤʦʪʠʚʘʮʽʶ ʪʘ 

ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʨʦʙʦʪʦʶ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ 

ʪʘ ʟʥʠʞʫʶʪʴ ʧʣʠʥʥʽʩʪʴ ʢʘʜʨʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʂʉɺ ʩʪʘʻ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʛʦʜ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʪʘ ʾʭʥʴʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɯʥʪʝʛʨʫʶʯʠ ʂʉɺ ʚ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ, ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʥʝ ʪʽʣʴʢʠ 

ʚʠʢʦʥʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʽ ʬʫʥʢʮʽʾ, ʘ ʡ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʦʮʽʘʣʴʥʽ ʪʘ 
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ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ. ʎʝ ʚʢʣʶʯʘʻ ʜʦʪʨʠʤʘʥʥʷ ʝʪʠʢʠ, 

ʧʨʦʟʦʨʽʩʪʴ ʜʽʣʦʚʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʧʽʜʪʨʠʤʢʫ ʩʦʮʽʘʣʴʥʠʭ ʽʥʽʮʽʘʪʠʚ, ʱʦ ʚ 

ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʧʽʜʚʠʱʫʻ ʜʦʚʽʨʫ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʟʤʽʮʥʶʻ ʨʝʧʫʪʘʮʽʶ 

ʙʨʝʥʜʫ. ɺʧʨʦʚʘʜʞʫʶʯʠ ʂʉɺ ʚ ʤʘʨʢʝʪʠʥʛʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʧʘʥʽʾ, 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʜʦʤʦʛʪʠʩʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʛʦʜ, 

ʪʘʢʠʭ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʽ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʩʧʦʞʠʚʘʯʽʚ. 

ɺ ʋʢʨʘʾʥʽ ʢʦʨʧʦʨʘʪʠʚʥʫ ʩʦʮʽʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʯʘʩʪʦ ʘʩʦʮʽʶʶʪʴ 

ʽʟ ʤʝʮʝʥʘʪʩʪʚʦʤ, ʙʣʘʛʦʜʽʡʥʽʩʪʶ ʘʙʦ ʩʧʦʥʩʦʨʩʪʚʦʤ. ɹʣʘʛʦʜʽʡʥʽʩʪʴ ʪʘ 

ʤʝʮʝʥʘʪʩʪʚʦ ï ʮʝ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʥʝ ʤʘʻ ʥʘ ʤʝʪʽ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ, 

ʢʦʤʝʨʮʽʡʥʠʭ ʮʽʣʝʡ. ʉʧʦʥʩʦʨʩʪʚʦ ʞ ï ʮʝ ʜʽʷʣʴʥʽʩʪʴ, ʦʩʥʦʚʥʦʶ ʮʽʣʣʶ ʷʢʦʾ 

ʻ ʚʟʘʻʤʦʚʠʛʽʜʥʠʡ ʦʙʤʽʥ (ʯʘʩʪʦ ʚ ʦʙʤʽʥ ʥʘ ʨʝʢʣʘʤʫ) ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʭʦʜʫ. ʂʦʨʧʦʨʘʪʠʚʥʘ ʩʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʘʢʦʞ ʥʝ 

ʻ ʧʨʦʷʚʦʤ ʬʽʣʘʥʪʨʦʧʽʾ ʯʠ ʙʝʟʢʦʨʠʩʣʠʚʦʶ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʽʡ ʛʨʫʧʽ ʣʶʜʝʡ 

ʘʙʦ ʩʫʩʧʽʣʴʩʪʚʫ ʟʘʛʘʣʦʤ. ʂʦʤʧʘʥʽʾ, ʷʢʽ ʜʦʪʨʠʤʫʶʪʴʩʷ ʧʨʠʥʮʠʧʽʚ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʧʨʷʤʫʶʯʠ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ ʚʣʘʩʥʠʭ 

ʧʨʠʙʫʪʢʽʚ, ʩʪʚʦʨʶʶʪʴ ʜʦʜʘʪʢʦʚʽ ʚʠʛʦʜʠ ʜʣʷ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʘ [1]. 

ɼʘʥʽ ʪʝʥʜʝʥʮʽʾ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʽʥʩʪʠʪʫʪʽʚ ʪʘ ʩʧʽʣʴʥʦʪ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʻ ʎʝʥʪʨ 

çʈʦʟʚʠʪʦʢ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽè, ʷʢʠʡ ʙʫʚ 

ʟʘʩʥʦʚʘʥʠʡ ʫ 2008 ʨ. ʄʝʪʦʶ ʜʽʷʣʴʥʦʩʪʽ ʮʝʥʪʨʫ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʦʮ̔ʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘʜʣʷ ʩʠʩʪʝʤʥʠʭ ʽ ʷʢʽʩʥʠʭ ʟʤʽʥ ʚ ʋʢʨʘʾʥʽ. 

ʎʝʥʪʨ ʦʙôʻʜʥʫʻ 40 ʢʦʤʧʘʥʽʡ ʋʢʨʘʾʥʠ (EY, çʅʝʙʝʩʥʘ ʢʨʠʥʠʮʷè, çɺʘʩʠʣʴ 

ʂʽʩʽʣʴ ʽ ʇʘʨʪʥʝʨʠè, çʅʦʚʘ ʧʦʰʪʘè, çɼʊɽʂè, çɸʨʪʝʨʽʫʤè, çʆʙʦʣʦʥʴè, 

ç1+1è, çWatsons ʋʢʨʘʾʥʘè, Nestle, SoftServe). ɹʣʠʟʴʢʦ 20 ʢʦʤʧʘʥʽʡ 

ʚʠʩʪʫʧʘʶʪʴ ʧʘʨʪʥʝʨʘʤʠ ʎʝʥʪʨʫ ʂʉɺ ʚ ʦʩʚʽʪʥʽʭ ʧʨʦʝʢʪʘʭ  

(Ericsson, Samsung, Melexis, Syngenta, çʂʠʾʚʩʪʘʨè ʪʘ ʽʥ.). ʎʝʥʪʨ 

ʧʨʘʮʶʻ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟ ʙʽʣʴʰ ʥʽʞ 100 ʢʦʤʧʘʥʽʷʤʠ, 200 

ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ, 20 ʰʢʦʣʘʤʠ, 60 ʜʝʨʞʘʚʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʽ 40 

ʤʫʥʽʮʠʧʘʣʽʪʝʪʘʤʠ [1]. 

ʆʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʯʽʪʢʦ ʚʠʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ 

ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʽʥʪʝʛʨʦʚʘʥʦʾ ʚ ʤʘʨʢʝʪʠʥʛʦʚʫ ʩʪʨʘʪʝʛʽʶ ʻ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʛʨʫʧʠ çʄʝʪʽʥʚʝʩʪè. ʈʦʟʛʘʣʫʞʝʥʘ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʙʘʟʽ 

ʧʽʜʧʨʠʻʤʩʪʚ ʛʨʫʧʠ ʦʭʦʧʣʶʻ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ, ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ 

ʪʘ ʟʜʦʨʦʚôʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʨʝʛʽʦʥʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʛʨʦʤʘʜ ʧʨʠʩʫʪʥʦʩʪʽ, 

ʧʽʜʪʨʠʤʢʫ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʜʝʡ ʪʘ ʨʽʰʝʥʴ, ʰʠʨʦʢʫ ʩʦʮʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ 

ʨʽʟʥʽ ʬʦʨʤʘʪʠ ʩʦʮʽʘʣʴʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ [2].  

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʛʨʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ ʛʨʫʧʠ 

çʄʝʪʽʥʚʝʩʪè, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʽʜʪʨʠʤʢʠ ɿʙʨʦʡʥʠʭ ʩʠʣ 
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ʋʢʨʘʾʥʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʛʨʫʧʠ ʥʘʜʘʶʪʴ ʚʩʝʙʽʯʥʫ ʧʽʜʪʨʠʤʢʫ ɿʉʋ ʟʘ ʨʽʟʥʠʤʠ 

ʥʘʧʨʷʤʢʘʤʠ: ʟʘʢʫʧʽʚʣʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʦʪʠʪʘʥʢʦʚʠʭ ʾʞʘʢʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʙʽʣʴʥʠʭ ʫʢʨʠʪʪʽʚ ʪʘ ʛʦʩʧʽʪʘʣʽʚ, 

ʟʘʢʫʧʽʚʣʷ ʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʧʦʪʨʝʙ ʦʢʨʝʤʠʭ ʙʨʠʛʘʜ ʪʝʨʦʙʨʦʥʠ, ʚʝʪʝʨʘʥʩʴʢʽ 

ʧʨʦʛʨʘʤʠ ʧʽʜʪʨʠʤʢʠ [3, 4]. 

ʈʝʛʫʣʷʨʥʝ ʚʠʩʚʽʪʣʝʥʥʷ ʧʦʜʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʛʨʘʤʘʤʠ ʂʉɺ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɯʥʬʦʨʤʘʮʽʡʥʽ 

ʢʘʤʧʘʥʽʾ, ʱʦ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʩʦʮʽʘʣʴʥʠʭ ʽʥʽʮʽʘʪʠʚʘʭ ʢʦʤʧʘʥʽʾ, 

ʩʪʚʦʨʶʶʪʴ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ 

ʪʘ ʟʤʽʮʥʝʥʥʷ ʾʾ ʣʦʷʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʟʘʭʦʜʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʚʠʜʽʣʠʪʠʩʷ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʫʥʽʢʘʣʴʥʽʩʪʴ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʙʨʝʥʜʫ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʛʨʘʤ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʪʘʢʫ 

ʛʨʫʧʫ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʷʢ ʨʦʙʽʪʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʬʦʨʤʫʶʪʴ ʧʦʟʠʪʠʚʥʫ 

ʨʝʧʫʪʘʮʽʶ ʪʘ ʩʠʣʴʥʠʡ ʙʨʝʥʜ ʨʦʙʦʪʦʜʘʚʮʷ, ʱʦ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʠʥʢʫ. 

ʂʦʨʧʦʨʘʪʠʚʥʘ ʩʦʮʽʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ 

ʢʦʤʧʘʥʽʻʶ ʽʥʪʝʨʝʩʽʚ ʫʩʽʭ ʩʚʦʾʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʧʨʦʷʚʫ 

ʝʪʠʯʥʦʾ, ʘʣʴʪʨʫʾʩʪʠʯʥʦʾ ʽ ʩʪʨʘʪʝʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ.  

ʉʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʧʘʥʽʾ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ, ʙʘʞʘʥʴ ʪʘ ʽʥʪʝʨʝʩʽʚ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʾʭ ʟʘʜʦʚʦʣʝʥʥʷ ʫ 

ʩʧʦʩʽʙ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʦʢʨʘʱʘʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʽ ʾʭ, ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ 

ʮʽʣʦʤʫ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʩʝʨʝʜʥʴʦï ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʟʘʛʘʣʴʥʦʾ 

ʬʽʨʤʦʚʦʾ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ, ʻ ʦʟʥʘʢʦʶ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʩʦʮʽʘʣʴʥʦ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ [5]. 

ʉʦʮʽʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʤʘʨʢʝʪʠʥʛ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʠʢʣʘʜʥʝ 

ʚʪʽʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʚ ʦʩʥʦʚʽ 

ʷʢʦʾ ʣʝʞʠʪʴ ʽʜʝʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʩʦʮʽʘʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʰʣʷʭʦʤ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʪʨʝʙʠ ʪʘ ʽʥʪʝʨʝʩʠ ʢʣʽʻʥʪʽʚ ʫ 

ʩʧʦʩʽʙ, ʱʦ ʤʘʻ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʙʨʦʙʫʪ ʢʣʽʻʥʪʽʚ ʽ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʥʘ ʬʽʥʘʥʩʦʚʫ ʪʘ ʨʠʥʢʦʚʫ ʧʦʟʠʮʽʶ ʢʦʤʧʘʥʽʾ. 

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʙʫʜʦʚʽ ʧʘʨʪʥʝʨʩʴʢʠʭ ʚʽʜʥʦʩʠʥ. 
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çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè  

ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʩʬʝʨʠ 

ʤʘʨʢʝʪʠʥʛʫ ʩʴʦʛʦʜʝʥʥʷ: ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʢʣʽʻʥʪʘ, 

ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ. ɺʨʘʭʦʚʫʶʯʠ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʨʦʜʦʚʞʫʶʪʴ ʩʚʽʡ 

ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʥʘʜʘʶʯʠ ʚʩʝ ʙʽʣʴʰʝ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ 

ʤʘʨʢʝʪʦʣʦʛʽʚ, ʦʜʥʽʻʶ ʽʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʩʬʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ 

ʤʘʨʢʝʪʠʥʛʫ ʻ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʧʨʦʧʦʟʠʮʽʾ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ [1].  

ɿʘ ʜʘʥʠʤʠ Forbes 62% ʢʣʽʻʥʪʽʚ ʦʯʽʢʫʶʪʴ ʚʽʜ ʙʨʝʥʜʽʚ ʚʩʝ ʙʽʣʴʰʦʾ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʪʝʥʜʝʥʮʽʶ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʧʦʩʪʽʡʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʢʦʤʧʘʥʽʡ, ʙʘʞʘʥʥʷ ʚʽʜʯʫʚʘʪʠ ʩʚʦʶ ʟʥʘʯʠʤʽʩʪʴ ʪʘ 

ʦʯʽʢʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʧʦʟʠʮʽʡ, ʤʘʨʢʝʪʠʥʛʦʚʘ ʩʪʨʘʪʝʛʽʷ 
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ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʫ ʚʠʙʫʜʦʚʽ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʢʦʞʥʠʤ ʢʣʽʻʥʪʦʤ ʚʠʭʦʜʠʪʴ 

ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ [2]. 

ʇʽʜ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʻʶ ʚ ʤʘʨʢʝʪʠʥʛʫ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʧʦʟʠʮʽʾ ʧʨʦʜʫʢʪʫ, ʧʦʩʣʫʛʠ, ʩʝʨʚʽʩʫ ʟʘ ʟʘʧʠʪʘʤʠ 

ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʠʪʠ ʤʘʨʢʝʪʠʥʛʦʚʫ ʩʪʨʘʪʝʛʽʶ ʨʦʙʦʪʠ ʽʟ ʢʣʽʻʥʪʘʤʠ, 

ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʐɯ. ɺ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ 

ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʨʦʙʦʪʠ ʽʟ ʢʣʽʻʥʪʦʤ ʣʝʞʠʪʴ ʐɯ ʪʘ 

ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʟʙʽʨ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ: ʚʣʘʩʥʘ CRM ʢʦʤʧʘʥʽʾ, 

ʩʘʡʪʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ. ɺʞʝ ʥʘ ʦʩʥʦʚʽ ʩʚʦʻʾ CDP (customer 

data platform) ï ʙʘʟʠ ʜʘʥʠʭ, ʚ ʷʢʽʡ ʟʙʠʨʘʻʪʴʩʷ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʘ 

ʩʪʨʫʢʪʫʨʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʣʽʻʥʪʘ ʪʘ ʡʦʛʦ ʘʢʪʠʚʥʦʩʪʽ, ʬʦʨʤʫʻʪʴʩʷ 

ʻʜʠʥʠʡ ʧʨʦʬʽʣʴ ʢʣʽʻʥʪʘ, ʱʦ ʩʪʘʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ 

ʟʚʝʨʥʝʥʴ: e-mail ʨʦʟʩʠʣʢʠ, push ʪʘ SMS ʧʦʚʽʜʦʤʣʝʥʴ, ʧʦʚʽʜʦʤʣʝʥʴ ʚ 

ʤʝʩʝʥʜʞʝʨʘʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʘ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʭʦʜʫ ï 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ, ʧʦʣʷʛʘʻ ʩʘʤʝ ʚ ʪʦʤʫ, ʱʦ ʦʩʪʘʥʥʷ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʘʥʽʰʝ 

ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʪʘ ʜʦʩʚʽʜʽ LAL ʘʚʜʠʪʦʨʽʡ. ɻʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʮʝ 

ʜʝʪʘʣʴʥʠʡ ʪʘ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʜʽʡ ʪʘ ʚʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʽʚ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʽʟ ʧʦʜʘʣʴʰʦʶ ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʱʦ ʩʪʘʣʘ 

ʜʦʩʪʫʧʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʐɯ.  

ʆʜʥʠʤʠ ʟ ʬʣʘʛʤʘʥʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʚ 

ʤʘʨʢʝʪʠʥʛʦʚʫ ʩʪʨʘʪʝʛʽʶ ʩʪʘʣʠ ʩʪʨʽʤʽʥʛʦʚʽ ʩʝʨʚʽʩʠ. ʂʦʤʧʘʥʽʷ Netflix 

ʨʦʙʠʪʴ ʧʨʦʧʦʟʠʮʽʶ ʩʚʦʾʭ ʤʝʜʽʘ-ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʛʦ 

ʦʙʩʷʛʫ ʜʘʥʠʭ ʧʨʦ ʢʣʽʻʥʪʘ ʽ ʚʞʝ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʥʠʭ ʨʝʢʦʤʝʥʜʫʻ ʬʽʣʴʤʠ ʪʘ 

ʩʝʨʽʘʣʠ ʟʘ ʧʝʚʥʠʤ ʩʶʞʝʪʦʤ ʪʘ ʞʘʥʨʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʮʽʥʥʦʩʪʽ ʪʘ ʦʩʦʙʠʩʪʽ 

ʚʧʦʜʦʙʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʨʫʛʠʤʠ ʟʘ ʩʪʨʽʤʽʥʛʦʚʠʤʠ ʩʝʨʚʽʩʘʤʠ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʧʦʯʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʽʛʘʥʪʠ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ Amazon ʪʘ AliExpress: 

ʜʦʩʷʛʥʫʪʘ ʥʠʤʠ ʪʦʯʥʽʩʪʴ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʦʚʘʨʽʚ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʣʠʰʝ ʟʘ 

ʫʤʦʚʠ ʚʨʘʭʫʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʧʦʧʝʨʝʜʥʽʭ ʧʦʢʫʧʦʢ, ʘ ʡ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ 

ʧʣʘʪʬʦʨʤʽ (ʧʝʨʝʛʣʷʜ ʧʝʚʥʠʭ ʪʦʚʘʨʽʚ, ʚʽʜʛʫʢʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʪʦʚʘʨʽʚ ʜʦ 

çʫʣʶʙʣʝʥʠʭè ʪʘ ʽʥʰʝ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʚ ʝʣʝʢʪʨʦʥʥʽʡ 

ʢʦʤʝʨʮʽʾ ʤʦʞʣʠʚʦ ʥʘʚʽʪʴ ʜʣʷ ʥʝʟʘʨʝʻʩʪʨʦʚʘʥʠʭ/ʥʝʘʚʪʦʨʠʟʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ: ʜʣʷ ʪʘʢʠʭ ʢʣʽʻʥʪʽʚ ʘʣʛʦʨʠʪʤ ʬʦʨʤʫʻ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʽ 

ʧʨʦʧʦʟʠʮʽʾ ʪʦʚʘʨʫ, ʱʦ ʩʢʣʘʜʘʻ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʜʽʡ ʥʘ ʩʘʡʪʽ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 
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ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʫ 

ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʚ ʤʘʨʢʝʪʠʥʛʫ ʟʘʣʠʰʘʶʪʴʩʷ: ʨʝʢʣʘʤʘ (ʦʛʦʣʦʰʝʥʥʷ 

ʤʘʶʪʴ 100% ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʯʽʢʫʚʘʥʥʷʤ ʢʣʽʻʥʪʽʚ); ʨʝʢʦʤʝʥʜʘʮʽʾ 

(ʘʢʪʫʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʥ-ʣʘʡʥ ʧʣʘʪʬʦʨʤ, ʱʦ ʨʦʙʠʪʴ ʧʨʦʧʦʟʠʮʽʾ 

ʢʣʽʻʥʪʘʤ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʡʦʛʦ ʜʽʷʭ ʥʘ 

ʩʘʡʪʽ/ʜʦʜʘʪʢʫ); ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (ʢʣʽʻʥʪ ʦʪʨʠʤʫʻ 

ʪʽʣʴʢʠ ʘʢʪʫʘʣʴʥʽ ʜʣʷ ʥʴʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʠʩʪʝʤʠ ʣʦʷʣʴʥʦʩʪʽ ʪʘ ʘʢʮʽʡʥʽ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʨʦʧʦʟʠʮʽʾ).  

ʂʨʽʤ ʪʦʛʦ, ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʚʠʙʫʜʦʚʠ 

ʣʘʥʮʶʞʢʘ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʢʣʽʻʥʪʘʤʠ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʧʽʜʭʦʜʫ 

ʢʦʤʧʘʥʽʾ ʤʘʶʪʴ ʟʤʦʛʫ ʤʘʢʩʠʤʘʣʴʥʦ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʩʧʽʣʢʫʚʘʥʥʷ ʽʟ 

ʢʣʽʻʥʪʦʤ ʯʝʨʝʟ ʯʘʪ-ʙʦʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʧʝʨʝʜʥʻ ʩʧʽʣʢʫʚʘʥʥʷ ʢʣʽʻʥʪʘ ʽʟ 

ʙʨʝʥʜʦʤ, ʱʦʙ ʦʧʝʨʘʪʠʚʥʦ ʥʘʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʪʘ ʜʦʧʦʤʘʛʘʪʠ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ ʢʣʽʻʥʪʘ. 

ʆʜʥʘʢ ʨʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʥʝʩʝ ʚ ʩʦʙʽ ʧʝʚʥʽ ʚʠʢʣʠʢʠ, ʘ ʩʘʤʝ: 

1) ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʧʦʪʨʽʙʥʽ 

ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʧʨʦ ʧʦʚʝʜʽʥʢʫ, ʚʧʦʜʦʙʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʣʽʻʥʪʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʙʦʨʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʮʠʭ ʜʘʥʠʭ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦ, ʱʦʙ ʜʘʥʽ ʙʫʣʠ ʪʦʯʥʠʤʠ, ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ 

ʧʦʚʥʠʤʠ. ʅʝʷʢʽʩʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʪʦʯʥʦʾ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʪʘ 

ʥʝʛʘʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʜʣʷ ʢʣʽʻʥʪʽʚ; 

2) ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ï ʮʝ ʱʝ ʦʜʠʥ ʩʫʪʪʻʚʠʡ ʘʩʧʝʢʪ, ʘʜʞʝ 

ʢʦʤʧʘʥʽʾ ʟʦʙʦʚ'ʷʟʘʥʽ ʛʘʨʘʥʪʫʚʘʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ GDPR 

ʪʘ ʧʨʦʟʦʨʽʩʪʴ ʫ ʮʽʡ ʩʬʝʨʽ. ʂʣʽʻʥʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, 

ʷʢʽ ʜʘʥʽ ʧʨʦ ʥʠʭ ʟʙʠʨʘʶʪʴʩʷ, ʷʢ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘ ʟ ʢʠʤ ʥʠʤʠ 

ʜʽʣʷʪʴʩʷ; 

3) ʪʝʭʥʽʯʥʽ ʩʢʣʘʜʥʦʱʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ, ʤʘʩʰʪʘʙʫʚʘʥʥʷʤ 

ʪʘ ʽʥʪʝʛʨʘʮʽʻʶ ʨʽʰʝʥʴ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʨʝʩʫʨʩʽʚ. ʈʽʰʝʥʥʷ ʜʣʷ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʧʦʚʠʥʥʽ 

ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ ʪʘ CRM-ʩʠʩʪʝʤʘʤʠ ʢʦʤʧʘʥʽʾ; 

4) ʝʪʠʯʥʽ ʧʠʪʘʥʥʷ ʪʘʢʦʞ ʚʠʥʠʢʘʶʪʴ, ʘʜʞʝ ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʥʝ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʢʣʽʻʥʪʘʤʠ ʯʠ ʜʠʩʢʨʠʤʽʥʘʮʽʾ. 

ʂʣʽʻʥʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʶʪʴ ʘʣʛʦʨʠʪʤʠ 

ʛ̔ ʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʱʦʜʦ ʪʦʛʦ, ʷʢʠʡ ʢʦʥʪʝʥʪ ʾʤ 

ʧʦʢʘʟʫʚʘʪʠ; 

5) ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʢʘʤʧʘʥʽʡ 

ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ï ʮʝ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʭʦʜʫ [3]. 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʽ ʩʢʣʘʜʥʦʱʽ ʪʘ ʚʠʢʣʠʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʽʜʭʦʜʫ 

ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʾ, ʧʝʨʝʚʘʛʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʶʪʴ ʷʢʽʩʥʽʰʠʡ 
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ʩʪʨʠʙʦʢ ʫ ʨʦʟʚʠʪʢʫ ʢʣʽʻʥʪʩʴʢʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʧʨʦʩʫʚʘʥʥʷ ʚʣʘʩʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʧʦʩʣʫʛ ʪʘ ʩʝʨʚʽʩʽʚ ʢʦʤʧʘʥʽʡ. ʂʨʽʤ ʪʦʛʦ, ʛʽʧʝʨʧʝʨʩʦʥʘʣʽʟʘʮʽʷ 

ʜʦʧʦʤʘʛʘʻ ʢʦʤʧʘʥʽʷʤ ʩʢʦʨʦʪʠʪʠ ʰʣʷʭ ʢʣʽʻʥʪʘ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʧʦʢʫʧʢʠ, 

ʧʽʜʚʠʱʠʪʠ ʣʦʷʣʴʥʽʩʪʴ ʜʦ ʙʨʝʥʜʽʚ ʢʦʤʧʘʥʽʾ; ʟʙʽʣʴʰʠʪʠ ʩʪʫʧʽʥʴ 

ʟʘʣʫʯʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ; ʟʘʣʫʯʠʪʠ ʥʦʚʫ ʘʚʜʠʪʦʨʽʶ; ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʘ 

ʩʧʨʦʩʪʠʪʠ ʨʦʙʦʪʫ ʤʘʨʢʝʪʠʥʛʫ; ʫʢʨʽʧʠʪʠ ʩʚʦʾ ʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ ʪʘ 

ʟʙʽʣʴʰʠʪʠ ʜʦʭʽʜʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. 
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Постановка проблеми. ʄʝʪʘʣʫʨʛʽʡʥʘ ʛʘʣʫʟʴ ʻ ʢʣʶʯʦʚʦʶ ʜʣʷ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʝʢʩʧʦʨʪʫ, ʩʪʚʦʨʶʶʯʠ 

ʨʦʙʦʯʽ ʤʽʩʮʷ ʪʘ ʧʨʠʥʦʩʷʯʠ ʚʘʣʶʪʥʽ ʥʘʜʭʦʜʞʝʥʥʷ. ɽʢʩʧʦʨʪ ʩʪʘʣʝʚʦʛʦ 

ʧʨʦʢʘʪʫ, ʷʢ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʛʘʣʫʟʽ, ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ 

ʜʞʝʨʝʣʦʤ ʜʦʭʦʜʽʚ ʋʢʨʘʾʥʠ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʢʩʧʦʨʪʥʠʭ ʧʨʦʜʘʞʽʚ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʝʢʦʥʦʤʽʯʥʠʭ, ʨʝʛʫʣʷʪʦʨʥʠʭ ʪʘ ʛʝʦʧʦʣʽʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ.  

ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽ ʚʥʫʪʨʽʰʥʽ ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʧʦʣʽʪʠʯʥʽ ʚʠʢʣʠʢʠ ʚ 

ʋʢʨʘʾʥʽ, ʦʧʝʨʘʮʽʡʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʩʧʦʨʪʝʨʽʚ ʩʪʘʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ 

ʜʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʽʟʥʝʩʫ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ. ɺ ʮʠʭ ʫʤʦʚʘʭ 

ʨʠʥʦʢ ɭʉ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʩʧʦʞʠʚʘʯʽʚ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʠʡ ʧʦʧʠʪ ʥʘ ʩʪʘʣʝʚʠʡ 

ʧʨʦʢʘʪ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ ʩʝʢʪʦʨʽʚ 

ʥʘʮʽʦʥʘʣʴʥʦʾ. ʎʝ ʟʫʤʦʚʣʝʥʦ, ʧʦ-ʧʝʨʰʝ, ʛʝʦʛʨʘʬʽʯʥʦʶ ʙʣʠʟʴʢʽʩʪʶ ʨʠʥʢʫ 

ɭʉ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʢʣʽʻʥʪʽʚ ʽ ʟʥʠʞʫʻ ʣʦʛʽʩʪʠʯʥʽ 

ʚʠʪʨʘʪʠ; ʧʦ-ʜʨʫʛʝ, ʙʝʟʤʠʪʥʦʤʫ ʨʝʞʠʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʢʩʧʦʨʪʫʚʘʪʠ 

ʧʨʦʜʫʢʮʽʶ ʙʝʟ ʩʧʣʘʪʠ ʤʠʪʥʠʭ ʟʙʦʨʽʚ; ʩʪʘʙʽʣʴʥʦʤʫ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʮʽʶ, 
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ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʦʪʝ, ʫʢʨʘʾʥʩʴʢʽ ʤʝʪʘʣʫʨʛʽʡʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʪʠʢʘʶʪʴʩʷ ʟ ʞʦʨʩʪʢʦʶ 

ʢʦʥʢʫʨʝʥʮʽʻʶ ʥʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʠʥʢʫ ʩʪʘʣʽ, ʦʩʦʙʣʠʚʦ ʟʽ ʩʪʦʨʦʥʠ 

ʂʠʪʘʶ, ʊʫʨʝʯʯʠʥʠ, ɯʥʜʽʾ, ɭʛʠʧʪʫ ʪʘ ʽʥ. ʎʽ ʢʨʘʾʥʠ (ʨʠʩ. 1) ʤʘʶʪʴ ʟʥʘʯʥʽ 

ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʤʦʞʫʪʴ ʧʨʦʧʦʥʫʚʘʪʠ ʩʪʘʣʝʚʫ ʧʨʦʜʫʢʮʽʶ ʟʘ 

ʢʦʥʢʫʨʝʥʪʥʠʤʠ ʮʽʥʘʤʠ. ʑʦʙ ʫʪʨʠʤʘʪʠ ʩʚʦʶ ʯʘʩʪʢʫ ʥʘ ʨʠʥʢʫ ɭʉ, 

ʫʢʨʘʾʥʩʴʢʽ ʚʠʨʦʙʥʠʢʠ ʤʘʶʪʴ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʧʦʧʠʪʽ ʪʘ 

ʚʠʤʦʛʠ ʨʠʥʢʫ, ʧʦʩʪʽʡʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ. 

 

 

 
 

Рис. 1. Структура та динаміка імпорту гарячекатаного рулона 

(надалі – ГКР) в ЄС за 2019-2024 рр, млн.т (побудовано автором 

на підставі систематизації статистичних та аналітичних даних [4]) 
ʇʨʠʤʽʪʢʘ: * ʟʘ 2024 ʨʽʢ ʜʘʥʽ ʟʤʦʜʝʣʴʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʟʘ 7 ʤʽʩ. 

2024 ʨ. 
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ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʛʘʣʴʥʘ ʜʠʥʘʤʽʢʘ ʧʦʧʠʪʫ ʥʘ ʩʪʘʣʴ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʚʠʟʥʘʯʝʥʦʶ ʚ ɭʚʨʦʧʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʢʦʥʢʫʨʝʥʪʥʫ ʙʦʨʦʪʴʙʫ ʥʘ ʬʦʥʽ ʚʩʝ 

ʙʽʣʴʰ ʞʦʨʩʪʢʠʭ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ.  

ɺ ʫʤʦʚʘʭ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʛʘʣʫʟʽ, ʽʩʥʫʶʯʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʚʠʢʣʠʢʽʚ [1ï5 ʪʘ ʽʥ. ] ʟʛʽʜʥʦ ʥʦʨʤʘʪʠʚʽʚ, ʫʛʦʜ ʪʘ 

ʤʝʭʘʥʽʟʤʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ɭʚʨʦʧʝʡʩʴʢʘ ʟʝʣʝʥʦʾ ʫʛʦʜʘ ï çGreen Dealè, 

ʤʝʭʘʥʽʟʤʠ ʚʫʛʣʝʮʝʚʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʥʘ ʢʦʨʜʦʥʘʭ ï çCBAMè ʪʘ ʽʥ.) 

ʫʢʨʘʾʥʩʴʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʦʛʨʘʤ ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʷʤʦʚʘʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, 

ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʫʥʠʢʘʪʠ ʜʦʜʘʪʢʦʚʠʭ ʚʪʨʘʪ ʨʝʩʫʨʩʽʚ, ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ 

ʰʪʨʘʬʥʠʭ ʩʘʥʢʮʽʡ, ʟʘʙʝʟʧʝʯʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɺʦʻʥʥʠʡ ʢʦʥʬʣʽʢʪ ʚ ʋʢʨʘʾʥʽ ʟʤʫʩʠʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʛʽʨʥʠʯʦ-

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʥʘʜʘʣʽ ï ɻʄʂ) ʰʫʢʘʪʠ ʥʦʚʽ ʣʦʛʽʩʪʠʯʥʽ 

ʤʘʨʰʨʫʪʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʦʚʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ (ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʽʭ 

ʨʠʥʢʽʚ, ʟʦʢʨʝʤʘ ʨʠʥʢʫ ɭʉ), ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʩʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʦ ʥʦʚʘʮʽʾ, ʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʽ ʣʦʛʽʩʪʠʢʦʶ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ɻʄʂ [1-5], ʘ ʪʘʢʦʞ ʫʤʦʚ ʪʘ 

ʚʫʟʴʢʠʭ ʤʽʩʮʴ ʙʘʟʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʝʢʩʧʦʨʪʫ 

ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʥʘ ʨʠʥʦʢ ɭʉ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʠʡʥʷʪʪʷ ʧʨʦʛʨʘʤ 

ʨʦʟʚʠʪʢʫ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʥʘʧʨʷʤʘʤʠ:  

1. ʈʝʘʣʽʟʘʮʽʷ ʩʧʽʣʴʥʠʭ ʟ ʜʝʨʞʘʚʦʶ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʥʦʨʽʚ 

ʧʨʦʻʢʪʽʚ, ʥʘʮʽʣʝʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʙʽʟʥʝʩʫ. 

2. ɻʥʫʯʢʝ ʧʣʘʥʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ 

ʘʩʦʨʪʠʤʝʥʪʫ ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʮʽʥʦʚʠʭ ʪʨʝʥʜʽʚ ʪʘ ʢʦʣʠʚʘʥʴ 

ʚʘʣʶʪ, ʜʘʥʠʭ ʘʥʘʣʽʟʫ ʩʧʦʞʠʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ɭʉ (ʟ ʤʝʪʦʶ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʧʦʩʪʘʚʦʢ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʦʨʪʬʝʣʷ ʧʨʦʜʫʢʮʽʾ) 

3. ʆʧʪʠʤʽʟʘʮʽʷ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʫ ʪ.ʯ. ʯʝʨʝʟ ʚʽʜʥʦʚʣʝʥʥʷ 

ʤʦʨʩʴʢʦʛʦ ʝʢʩʧʦʨʪʫ, ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʽʚ ʧʨʦʜʫʢʮʽʾ ʙʣʠʞʯʝ ʜʦ ʦʩʥʦʚʥʠʭ 

ʨʠʥʢʽʚ ʟʙʫʪʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʧʠʪʫ ʪʦʱʦ. 

Висновки. ʆʪʞʝ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʦʩʥʦʚʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʢʩʧʦʨʪʥʠʭ ʧʨʦʜʘʞʽʚ ʩʪʘʣʝʚʦʛʦ ʧʨʦʢʘʪʫ ʥʘ ʨʠʥʦʢ ɭʉ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʫʢʨʘʾʥʩʴʢʦʾ ʤʝʪʘʣʫʨʛʽʾ. 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ, ʚʘʞʣʠʚʠʤ ʻ ʢʦʦʧʝʨʘʮʽʷ ʟ ʜʝʨʞʘʚʦʶ, ʩʫʤʽʩʥʽ 

ʟʫʩʠʣʣʷ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. ʎʝ 
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ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ, ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʚʽʜʧʦʚʽʜʘʪʠ 

ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ɭʉ ʪʘ ʟʤʽʮʥʠʪʠ ʧʦʟʠʮʽʾ ʥʘ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʠʥʢʫ 

ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ ʛʣʦʙʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʮʽʾ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʽʚ, ʟʦʢʨʝʤʘ ʨʠʥʢʫ ɭʉ, ʟʘʭʦʜʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʽʩʪʴ 

ʧʦʩʪʘʚʦʢ ʥʘ ʻʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ. 
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ʋ 1992 ʨ. ʥʘʫʢʦʚʝʮʴ ʌʨʽʜʨʽʭ ʐʤʽʜʪ-ɹʣʽʢ (F. Schmidt-Bleek) ʽʟ 

ʥʽʤʝʮʴʢʦʛʦ ɺʫʧʝʨʪʘʣʶ ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʦʥʷʪʪʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʶʢʟʘʢʘ 

(Ecological backpack, Ecological rucksack) ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʠʭʦʚʘʥʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ [1]. ʇʨʠʭʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʴʥʠʤ ʧʦʪʦʢʦʤ ʻ, 

ʥʘʧʨʠʢʣʘʜ, 50 ʪ ʚʦʜʠ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʘʣʽ. 

çʌʘʢʪʦʨʘʤʠ ʨʶʢʟʘʢʘè ʻ ʧôʷʪʴ ʯʠʥʥʠʢʽʚ: ʙʽʦʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ; ʘʙʽʦʪʠʯʥʽ 

ʤʘʪʝʨʽʘʣʠ; ʚʦʜʘ; ʧʦʚʽʪʨʷ; ˇʨʫʥʪ, ʱʦ ʟʘʟʥʘʚ ʧʝʨʝʩʫʚʘʥʴ [2]. ʋ ʨʦʙʦʪʽ [3] 

ʘʚʪʦʨʠ ʥʘ ʧʽʜʩʪʘʚʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫʟʘʛʘʣʴʥʠʣʠ ʧʘʨʘʤʝʪʨʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʶʢʟʘʢʘ ʟʘʣʽʟʥʦʾ ʨʫʜʠ, ʷʢʘ ʚʠʜʦʙʫʪʘ ʰʘʭʪʘʤʠ ʢʦʤʧʘʥʽʾ 

çʉʫʭʘ ɹʘʣʢʘè (ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ) ï ʪʘʙʣ. 1. ʉʢʣʘʜʦʚʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʨʶʢʟʘʢʘ ʧʨʠʚʝʜʝʥʦ ʜʦ 1 ʪ ʚʠʜʦʙʫʪʦʾ ʨʫʜʠ. 
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ʊʘʙʣʠʮʷ 1 

Параметри екологічного рюкзака руднику «Суха балка», кг/т руди 
Складова 

екологічного 

рюкзака 

Основний 

рівень 

Максимальне 

значення 

Мінімальне 

значення 

ɹʽʦʪʠʯʥʽ 

ʤʘʪʝʨʽʘʣʠ 
1,452 2,111 0,792 

ɸʙʽʦʪʠʯʥʽ 

ʤʘʪʝʨʽʘʣʠ 
9,008 11,556 6,461 

ɺʦʜʘ 694,468 943,041 445,893 

ʇʦʚʽʪʨʷ 6756,863 8861,311 4652,415 

ɻʨʫʥʪ 138,497 182,547 94,446 

 

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʩʢʣʘʜʦʚʠʭ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʨʶʢʟʘʢʘ ʨʫʜʥʠʢʘ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʧʦ 

ʧʽʜʧʨʠʻʤʩʪʚʫ. ʄʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ. ʇʨʝʜʠʢʪʦʨʥʽ 

ʧʝʨʝʤʽʥʥʽ ï ʬʘʢʪʦʨʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʶʢʟʘʢʘ, ʟʘʣʝʞʥʘ ʧʝʨʝʤʽʥʥʘ ï 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʨʫʜʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ 2000-2021 ʨʨ. 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʦʾ ʨʫʜʠ ʧʝʨʝʨʘʭʦʚʘʥʦ ʟʘ ɯʥʜʝʢʩʦʤ çɹʽʛ ʄʘʢʘè (Big 

Mac Index) ʚʽʜ ʞʫʨʥʘʣʫ ñThe Economistò. ʑʦʙ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʨʝʘʣʴʥʠʡ 

ʢʫʨʩ ʛʨʠʚʥʽ ʜʦ ʜʦʣʘʨʫ ʉʐɸ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʮʽʥʠ ʥʘ ʛʘʤʙʫʨʛʝʨʠ ʚ ʥʴʶ-

ʡʦʨʢʩʴʢʦʤʫ ʽ ʢʠʾʚʩʴʢʦʤʫ ʨʝʩʪʦʨʘʥʘʭ McDonaldôs. 

ʇʦʢʘʟʥʠʢʠ ʪʘʙʣ. 1 ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʚʽʜ çʤʽʥʫʩè 

1 ʜʦ çʧʣʶʩè 1) ʜʘʥʠʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʢʣʘʜʦʚʠʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʶʢʟʘʢʘ. 

ʆʪʞʝ, ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʰʫʢ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ ʩʪʦʩʦʚʥʦ 

ʬʫʥʢʮʽʾ ʚʽʜʛʫʢʫ, ʷʢʦʶ ʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʨʫʜʠ, ʚʭʽʜʥʠʭ 

ʧʝʨʝʤʽʥʥʠʭ, ʷʢʠʤʠ ʻ ʩʢʣʘʜʦʚʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʶʢʟʘʢʘ. 

̒ Ὢὼȟ (1) 

ʜʝ ʩ ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʨʫʜʠ ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʫ, ʜʦʣ./ʪ; 

 xi ï i-ʪʘ ʩʢʣʘʜʦʚʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʶʢʟʘʢʘ ʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʤʫ 

ʚʠʛʣʷʜʽ, ʯʘʩʪʦʢ ʦʜ., ʟʦʢʨʝʤʘ: 

 ʭ1 ï ʙʽʦʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʶʢʟʘʢʘ; 

ʭ2 ï ʘʙʽʦʪʠʯʥʘ ʩʢʣʘʜʦʚʘ; 

ʭ3 ï ʚʦʜʘ; 

ʭ4 ï ʧʦʚʽʪʨʷ; 

ʭ5 ï ˇʨʫʥʪ. 

 

ʊʘʙʣ. 2 ʤʽʩʪʠʪʴ ʜʘʥʽ ʱʦʜʦ ʧʝʨʝʤʽʥʥʠʭ. 
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ʊʘʙʣʠʮʷ 2 

Значення перемінних, які враховано в процесі вирішення завдання 

Рік ʭ1 x2 x3 x4 x5 ʩ 

2000 0,749 -0,856 -1,000 -0,938 -0,062 8,55 

2001 1,000 -0,636 -0,581 -0,755 1,000 10,90 

2002 0,166 -0,930 -0,789 -0,869 -0,230 9,77 

2003 0,653 -1,000 -0,950 -0,968 -0,383 9,26 

2004 0,828 -0,946 -0,944 -0,920 -0,565 10,65 

2005 0,623 -0,961 -0,891 -1,000 -0,804 15,75 

2006 0,299 -0,734 -0,507 -0,758 -0,629 20,51 

2007 0,055 -0,516 0,224 -0,539 -0,482 25,43 

2008 -0,224 0,800 0,080 -0,556 -0,426 33,65 

2009 -0,438 1,000 1,000 1,000 -1,000 34,88 

2010 0,136 0,737 0,612 0,305 -0,456 45,50 

2011 0,410 0,795 -0,496 -0,320 0,104 45,37 

2012 -0,246 0,673 -0,622 -0,338 0,262 50,56 

2013 -0,281 -0,018 -0,822 -0,683 0,093 51,44 

2014 -0,312 0,015 -0,896 -0,710 -0,081 37,67 

ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2 

2015 -0,541 0,536 -0,706 -0,778 -0,416 25,89 

2016 -1,000 -0,327 -0,254 -0,523 -0,685 19,18 

2017 -0,536 -0,234 -0,157 -0,539 -0,798 30,89 

2018 -0,713 -0,260 -0,625 -0,480 -0,425 27,28 

2019 -0,910 -0,463 -0,654 -0,407 0,941 29,35 

2020 -0,985 -0,696 -0,538 -0,293 0,604 31,66 

2021 -0,982 -0,497 -0,681 -0,382 0,757 42,18 

 

ʑʦʙ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤ ʚʧʣʠʚʦʤ ʥʘ 

ʬʫʥʢʮʽʶ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʤʽʥʥʽ, ʟʘʩʪʦʩʦʚʘʥʦ ʧʽʜʭʽʜ Forward Stepwise 

Regression, ʷʢʠʡ ʻ ʧʽʜʭʦʜʦʤ ʽʟ ʧʦʝʪʘʧʥʦʾ ʨʝʛʨʝʩʽʾ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʥʫʣʴʦʚʦʾ ʤʦʜʝʣʽ ʪʘ ʜʦʜʘʻ ʟʤʽʥʥʫ, ʷʢʘ ʥʘʡʙʽʣʴʰʝ ʧʦʢʨʘʱʫʻ ʤʦʜʝʣʴ, ʦʜʥʫ 

ʟʘ ʨʘʟ, ʜʦʢʠ ʥʝ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʢʨʠʪʝʨʽʡ ʟʫʧʠʥʢʠ. 
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ʈʝʛʨʝʩʽʷ, ʱʦ ʦʜʝʨʞʘʥʘ, ʤʘʻ ʚʠʜ 

̒ σρȟτ ρτȟςὼ.                                          (2)  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʨʠʤʘʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ: R=0,826;  

R2= 0,682; Adjusted R2=0,0,628; F(3,18)=12,836; p<,00010;  

Std.Error of estimate: 8,428. 

ʆʪʞʝ, ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ ʝʢʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʜʘʯʦʶ ʥʘ ʧʦʚʝʨʭʥʶ 

ʟʘʙʨʫʜʥʝʥʠʭ ʰʘʭʪʥʠʭ ʚʦʜ, ʧʝʨʝʨʦʙʢʦʶ ʧʦʚʽʪʨʷ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʻ 

ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʦʶ, ʥʽʞ ʦʙʩʷʛ ʚʠʜʦʙʫʪʦʾ ʨʫʜʠ, ʧʝʨʝʩʫʚʘʥʥʷ ˇʨʫʥʪʽʚ 

(ʰʘʭʪʥʦʾ ʧʦʨʦʜʠ) ʥʝ ʤʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ɺʧʣʠʚʦʚʠʤʠ ʻ ʪʽʣʴʢʠ ʚʠʪʨʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ʇʨʦʩʴʶʤʝʨ ï ʩʫʯʘʩʥʠʡ ʥʝʦʣʦʛʽʟʤ, ʘʙʨʝʚʽʘʪʫʨʘ ʚʽʜ ʩʣʽʚ producer, 

ʪʦʙʪʦ ʚʠʨʦʙʥʠʢ, ʽ consumer, ʪʦʙʪʦ ʩʧʦʞʠʚʘʯ. ʋ ʩʚʽʪʦʚʽʡ ʝʥʝʨʛʝʪʠʮʽ ʚ 

ʦʙʽʛʫ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʰʽ ʪʝʨʤʽʥʠ ï autoproducer 

(ʩʘʤʦʚʠʨʦʙʥʠʢ), captive power plant (ʚʣʘʩʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ), embedded 

generation (ʚʙʫʜʦʚʘʥʘ ʛʝʥʝʨʘʮʽʷ). ɿʘʛʘʣʦʤ ʮʝ ʦʙôʻʢʪʠ, ʷʢʽ ʣʦʢʘʣʴʥʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʧʝʚʥʦʛʦ ʩʧʦʞʠʚʘʯʘ.  

ɺʣʘʩʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʯʘʩʪʽʰʝ ʤʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʝʥʝʨʛʦʻʤʥʠʭ 

ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʻ 

ʚʠʨʽʰʘʣʴʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʤʝʪʘʣʫʨʛʽʡʥʽ (ʦʩʦʙʣʠʚʦ ʘʣʶʤʽʥʽʻʚʽ), ʭʽʤʽʯʥʽ 

ʟʘʚʦʜʠ, ʰʘʭʪʠ, ʪʘ ʽʥ. ʊʝʤʘ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰʝ 

ʘʢʪʫʘʣʴʥʦʶ. ʉʪʘʪʪʷ [1], ʥʘʧʨʠʢʣʘʜ ʨʦʟʛʣʷʜʘʻ ʘʫʪʦʧʨʦʜʫʢʮʽʶ ʝʣʝʢʪʨʠʢʠ 

ʫ ɼʘʥʽʾ ʟʘ ʧʝʨʽʦʜ ʟ 1960 ʨ. ɿʘʨʘʟ, ʽʟ ʧʦʰʠʨʝʥʥʷʤ ʝʥʝʨʛʝʪʠʢʠ ʥʘ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣʘʭ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʨʽʤʢʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʩʴʶʤʝʨʽʚ ʽ ʚ ʤʝʥʰ ʝʥʝʨʛʦʻʤʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [2, 3]. ʄʝʪʦʶ 
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ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ɭʚʨʦʧʠ ʭʘʨʘʢʪʝʨʫ ʪʝʥʜʝʥʮʽʡ 

ʧʨʦʩʴʶʤʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʟʘ ʤʝʪʦʜʦʤ ʢʝʡʩʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ɭʚʨʦʧʠ ʟʘ ʧʝʨʽʦʜ 1992-2021 ʨʨ. 

ɼʞʝʨʝʣʦ ʜʘʥʠʭ ï UN Data [4]. 

ʈʠʩ. 1 ʜʝʤʦʥʩʪʨʫʻ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʧʨʦʩʴʶʤʝʨʠʟʤʫ (Autoproducers, AP) ʚ ɭʚʨʦʧʽ ʥʘ ʪʣʽ ʤʘʢʨʦʛʝʥʝʨʘʮʽʾ. 

ʏʘʩʪʢʘ ʩʘʤʦʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʤʠʥʫʣʦʤʫ ʙʫʣʘ 

ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʦʶ ʽ ʚ 1999 ʨ. ʩʷʛʘʣʘ 10,5%. ɸʣʝ ʥʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ 

ʙʘʛʘʪʦ ʢʨʘʾʥ ʨʦʟʧʦʯʘʣʠ ʨʝʬʦʨʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʚʽʜʙʫʚʩʷ 

ʨʦʟʧʦʜʽʣ ʚʝʨʪʠʢʘʣʴʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʤʦʥʦʧʦʣʽʡ ʥʘ ʦʢʨʝʤʽ ʙʽʟʥʝʩʠ ʽ 

ʧʝʨʝʭʽʜ ʥʘ ʨʠʥʢʦʚʝ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʎʝ ʟʙʽʛʣʦʩʷ ʟʽ ʩʪʨʽʤʢʠʤ 

ʟʤʝʥʰʝʥʥʷʤ ʯʘʩʪʢʠ ʝʣʝʢʪʨʠʢʠ, ʱʦ ʚʠʨʦʙʣʝʥʘ ʘʫʪʦʧʨʦʜʶʩʝʨʘʤʠ. 

 

 
 

Рис. 1. Частка просьюмерної електроенергетики в Європі по роках 

 

ʈʠʩ. 2 ʜʘʻ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʜʠʥʘʤʽʢʠ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʠʢʠ 

ʧʨʦʩʴʶʤʝʨʘʤʠ ʟʘ ʚʠʜʘʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ. 
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Рис. 2. Динаміка розвитку європейської просьюмерної 

електроенергетики 

 

EAP_tot ï ʟʘʛʘʣʴʥʝ ʘʫʪʦʧʨʦʜʶʩʦʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ; Solar ï ʩʦʥʷʯʥʽ 

ʩʪʘʥʮʽʾ; Wind ï ʚʽʪʨʦʚʽ; Thermal ï ʪʝʧʣʦʚʘ ʝʥʝʨʛʝʪʠʢʘ. 

ʈʠʩ. 3 ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʧʨʦʩʴʶʤʝʨʠʟʤʫ ʚ ʩʬʝʨʽ 

ʩʦʥʷʯʥʦʾ çʟʝʣʝʥʦʾ ʝʥʝʨʛʝʪʠʢʠè ʻ ʩʪʨʽʤʢʽʰʠʤ, ʥʽʞ ʫ ʛʘʣʫʟʽ ʚʽʪʨʦʚʦʾ 

ʝʥʝʨʛʝʪʠʢʠ. 

 

 
Рис. 3. Динаміка розвитку європейської просьюмерної 

електроенергетики: сонячна та вітрова генерація 
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ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʷʢʘ 
ʚʠʨʦʙʣʝʥʘ ʩʧʦʞʠʚʘʯʘʤʠ ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ. ʅʘʡʙʽʣʴʰ 
ʧʦʪʫʞʥʠʤʠ ʧʨʦʩʴʶʤʝʨʘʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʚʣʘʩʥʠʢʠ ʪʝʧʣʦʚʠʭ 
ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʚʠʢʦʧʥʦʤʫ ʧʘʣʠʚʽ. 

 
Перелік використаних джерел 

1. Van der Vleuten, E. Autoproduction of electricity: cases from Danish 
industry until 1960. Polhem. 1996. 14. 118-154. 

2. Ruth, C.E., et al. Electricity autoproduction, storage and billing: A case 
study at Dundalk Institute of Technology, Ireland. Sustainable Energy 
Technologies and Assessments. 2019. 35. 257-264. 

3. Nagovnak, P., et al. Improving the methodology of national energy 
balances to adapt to the energy transition. Energy Strategy Reviews. 2022. 44. 
100994.  

4. Energy Statistics Database. URL: http://data.un.org/explorer.aspx 
 
 
 

DOI https://doi.org/10.30525/978-9934-26-506-8-228 
 

USE OF ERP SYSTEMS TO OPTIMIZE THE PLANNING  
OF PRODUCTION PROGRAMS AND INCREASE 

OPERATIONAL EFFICIENCY  
 
ɺʀʂʆʈʀʉʊɸʅʅʗ ERP-ʉʀʉʊɽʄ ɼʃʗ ʆʇʊʀʄɯɿɸʎɯɰ 

ʇʃɸʅʋɺɸʅʅʗ ɺʀʈʆɹʅʀʏʀʍ ʇʈʆɻʈɸʄ ʊɸ ʇɯɼɺʀʑɽʅʅʗ 
ʆʇɽʈɸʎɯʁʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ 

 
Chernyshev S.P.,  

Student (group 051-23-1m), 
LLC ñTechnical university  
ñMetinvest polytechnicò,  

Zaporizhzhia, Ukraine  
 

Shevchenko N.Yu.,  
PhD (Economics), Associate Professor, 

LLC ñTechnical university  
ñMetinvest polytechnicò, 

 Zaporizhzhia, Ukraine 

Чернишев С.П.,  
ʩʪʫʜʝʥʪ ʛʨ. 051-23-1ʤ,  
ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  
ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 
 

Шевченко Н.Ю.,  
ʢ.ʝ.ʥ., ʜʦʮʝʥʪ,  
ʊʆɺ çʊʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
çʄʝʪʽʥʚʝʩʪ ʧʦʣʽʪʝʭʥʽʢʘè,  
ʤ. ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ 

 

ʇʦʪʦʯʥʘ ʝʢʦʥʦʤʽʯʥʘ ʪʘ ʩʦʮʽʘʣʴʥʘ ʩʠʪʫʘʮʽʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʽʡʩʴʢʦʚʠʤ ʩʪʘʥʦʤ ʪʘ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʥʠʤ ʧʨʦʙʣʝʤʘʤʠ, ʩʫʪʪʻʚʦ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɿʦʢʨʝʤʘ, 

ʧʝʨʝʙʦʾ ʫ ʧʦʩʪʘʯʘʥʥʽ ʩʠʨʦʚʠʥʠ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʪʨʫʜʥʦʱʽ ʟ ʣʦʛʽʩʪʠʢʦʶ ʜʣʷ 

ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʧʦʨʫʰʝʥʥʷ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 



International scientific conference 

356 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʻʶ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʥʘʩʝʣʝʥʥʷ, ʤʦʙʽʣʽʟʘʮʽʷ ʽ 

ʚʽʜʪʽʢ ʧʝʨʩʦʥʘʣʫ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ɺʦʥʠ 

ʫʩʢʣʘʜʥʶʶʪʴ ʷʢ ʧʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢ ʽ ʚʠʢʦʥʘʥʥʷ 

ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ ʚ ʤʝʞʘʭ ʤʽʩʷʮʷ ʘʙʦ ʢʚʘʨʪʘʣʫ. ʗʢ ʥʘʩʣʽʜʦʢ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʥʝ ʥʝʚʠʢʦʥʘʥʥʷ ʧʣʘʥʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʟʥʠʞʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʦʛʽʨʰʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(EBITDA, ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ, ʧʨʠʙʫʪʦʢ) ʧʽʜʧʨʠʻʤʩʪʚʘ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ 

ʟʥʠʞʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʩʷʪʴʩʷ: ʜʝʬʽʮʠʪ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʧʝʨʩʦʥʘʣʫ; ʥʝʝʬʝʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ; ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʜʠʩʮʠʧʣʽʥʠ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ; 

ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʨʽʦʨʠʪʠʟʘʮʽʾ ʟʘʤʦʚʣʝʥʴ ʟ 

ʚʠʩʦʢʦʶ ʤʘʨʞʠʥʘʣʴʥʽʩʪʶ; ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʢʦʰʪʽʚ ʯʝʨʝʟ ʪʨʫʜʥʦʱʽ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʩʢʣʘʜʩʴʢʠʤʠ ʟʘʧʘʩʘʤʠ ʩʠʨʦʚʠʥʠ ʪʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ; 

ʥʝʧʨʦʟʦʨʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʝʙ ʪʘ ʟʘʢʫʧʽʚʝʣʴ ʩʠʨʦʚʠʥʠ ʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʦʧʝʨʘʪʠʚʥʦ-ʚʠʨʦʙʥʠʯʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʜʦʛʦʚʽʨʥʠʭ ʟʦʙʦʚ'ʷʟʘʥʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʱʦʜʦ ʧʦʩʪʘʯʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʫ ʚʠʟʥʘʯʝʥʠʭ ʦʙʩʷʛʘʭ ʪʘ 

ʥʦʤʝʥʢʣʘʪʫʨʽ [1, ʩ. 8]. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʧʨʠʷʻ 

ʟʨʦʩʪʘʥʥʶ ʦʙʩʷʛʽʚ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ, ʟʙʽʣʴʰʝʥʥʶ ʧʨʠʙʫʪʢʫ ʪʘ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʝʥʥʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʬʦʥʜʦʚʽʜʜʘʯʽ, ʧʨʠʩʢʦʨʝʥʥʶ ʦʙʦʨʦʪʥʦʩʪʽ 

ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ, ʝʢʦʥʦʤʽʾ ʩʠʨʦʚʠʥʥʦ-ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ [1, ʩ. 29]. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ 

ʨʦʟʜʽʣʽʚ ʪʘʢʪʠʯʥʦʛʦ ʧʣʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʚʠʨʦʙʥʠʯʘ ʧʨʦʛʨʘʤʘ, ʷʢʘ 

ʦʭʦʧʣʶʻ ʧʣʘʥ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʟʥʘʯʘʶʯʠ ʥʘʧʨʷʤ 

ʜʽʷʣʴʥʦʩʪʽ ʚʩʽʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʠʨʦʙʥʠʯʘ 

ʧʨʦʛʨʘʤʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʭʦʧʣʶʻ ʥʝʦʙʭʽʜʥʽ ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʤʘʶʪʴ 

ʙʫʪʠ ʚʠʨʦʙʣʝʥʽ ʫ ʧʣʘʥʦʚʦʤʫ ʧʝʨʽʦʜʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʤʝʥʢʣʘʪʫʨʠ, 

ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʷʢʦʩʪʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʧʣʘʥʫ ʧʨʦʜʘʞʽʚ 

[1, ʩ. 32]. ɽʬʝʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʦʚʠʥʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ, 

ʧʨʦʛʥʦʟ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʘ ʪʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʣʘʥ ʨʦʟʚʠʪʢʫ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʦʧʠʨʘʪʠʩʷ ʥʘ ʯʠʥʥʽ ʜʦʛʦʚʦʨʠ ʱʦʜʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʦʩʪʘʚʦʢ, ʥʘʷʚʥʽʩʪʴ ʜʝʨʞʘʚʥʠʭ ʟʘʤʦʚʣʝʥʴ ʪʘ ʟʘʭʦʜʠ, 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ. ɺ ʧʨʦʮʝʩʽ 

ʨʦʟʨʦʙʢʠ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ 

ʜʦʪʨʠʤʘʥʥʶ ʚʩʪʘʥʦʚʣʝʥʠʭ ʩʪʨʦʢʽʚ ʧʦʩʪʘʚʦʢ, ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʟʘʚʘʥʪʘʞʝʥʥʶ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʽ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʚʠʧʫʩʢ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʧʨʦʜʫʢʮʽʾ. 
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ʆʩʥʦʚʥʘ ʤʝʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʦʣʷʛʘʻ ʫ ʟʜʽʡʩʥʝʥʥʽ ʦʧʪʠʤʽʟʘʮʽʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ 

ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʜʦʛʦʚʦʨʽʚ ʥʘ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽ ʚʠʩʦʢʽ ʬʽʥʘʥʩʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ [1, ʩ. 33]. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʻ 

ʧʣʘʥʫʚʘʥʥʷ, ʷʢʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʣʠʰʝ ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʽʡ, 

ʘʣʝ ʡ ʷʢ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽ ʟʤʽʥʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʥʠʭ ʟ ʤʽʥʽʤʽʟʘʮʽʻʶ ʧʦʚ'ʷʟʘʥʠʭ ʚʪʨʘʪ. ʆʪʞʝ, ʩʫʯʘʩʥʘ 

ʩʠʩʪʝʤʘ ʧʣʘʥʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʘʚʽʪʴ ʫ ʤʽʥʣʠʚʠʭ ʫʤʦʚʘʭ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [2]. ɿ ʦʛʣʷʜʫ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʪʘ ʩʚʦʻʯʘʩʥʦʤʫ ʨʝʘʛʫʚʘʥʥʽ ʥʘ 

ʟʤʽʥʠ [3].  

ʊʨʘʜʠʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʣʘʥʫʚʘʥʥʷ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ (SC) 

ʦʨʽʻʥʪʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʣʘʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ ʟʘ ʦʙʩʷʛʦʤ, 

ʪʦʜʽ ʷʢ ʚʘʨʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʚʨʘʭʦʚʫʻ ʪʘʢʦʞ ʽ ʬʽʥʘʥʩʦʚʽ ʧʦʪʦʢʠ 

[4]. ɺ ʜʦʩʣʽʜʞʝʥʥʽ [5] ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʧ'ʷʪʠʝʪʘʧʥʠʡ ʧʨʦʮʝʩ 

ʧʣʘʥʫʚʘʥʥʷ, ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʱʦʤʽʩʷʮʷ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʚʘʛ ʚʘʨʪʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ S&OP: ʟʙʽʨ ʜʘʥʠʭ; ʧʣʘʥʫʚʘʥʥʷ 

ʧʦʧʠʪʫ; ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʾ; ʙʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ; ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʨʽʰʝʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʫʧʨʘʚʣʽʥʥʽ ʚʠʨʦʙʥʠʯʠʤʠ ʪʘ 

ʣʦʛʽʩʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ERP-

ʩʠʩʪʝʤʠ (ʩʠʩʪʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ). ʎʽ ʢʦʤʧʣʝʢʩʥʽ 

ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʛʨʫʚʘʪʠ ʽ ʢʦʦʨʜʠʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ. 

ʆʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʨʽʰʝʥʴ ʫ ʮʽʡ ʩʬʝʨʽ ʻ SAP Advanced Planner and 

Optimizer (SAP APO), ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ SAP SCM (Supply 

Chain Management) ʽ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʣʘʥʫʚʘʥʥʽ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʴ 

ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ.  

ɽʬʝʢʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʟʘʜʦʚʦʣʝʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʧʠʪʫ 

ʢʣʽʻʥʪʽʚ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʦʚʘʥʠʤ ʬʫʥʢʮʽʷʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ. ʇʝʨʝʭʽʜ ʥʘ 4-ʤʽʩʷʯʥʠʡ ʨʽʚʝʥʴ ʧʣʘʥʫʚʘʥʥʷ 

S&OP ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʟʘʢʫʧʽʚʝʣʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʽʚ. 

ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʪʘʢʦʞ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʘ ʩʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʽʚ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʦʜʥʦʯʘʩʥʦʤʫ ʜʦʩʪʫʧʫ 

ʜʦ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ: ʤʘʪʝʨʽʘʣʽʚ, ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ 
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ʪʝʭʥʦʣʦʛʽʡ ʦʧʪʠʤʽʟʘʮʽʾ. ʎʝʡ ʬʫʥʢʮʽʦʥʘʣ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʛʥʫʯʢʽ 

ʚʠʨʦʙʥʠʯʽ ʧʣʘʥʠ, ʘ ʪʘʢʦʞ ʤʽʥʽʤʽʟʫʚʘʪʠ ʯʘʩ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 

ʱʦ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʦʩʣʽʜʦʚʥʠʭ ʟʘʤʦʚʣʝʥʴ. 

ʇʣʘʥʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʟʘʙʝʟʧʝʯʠʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʫ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʧʘʩʽʚ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ, ʱʦ ʥʘʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ, ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʨʦʯʝʥʠʭ ʟʘʤʦʚʣʝʥʴ ʽ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʩʢʦʨʠʛʫʚʘʪʠ 

ʛʨʘʬʽʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʥʠʭ ʧʦʪʨʝʙ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʣʘʥʫʚʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ, 

ʚʠʨʦʙʥʠʮʪʚʘ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʨʝʙʘʤʠ ʫ ʩʠʨʦʚʠʥʽ, ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ 

ʧʦʩʪʘʯʘʥʥʷʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ SAP APO ʧʽʜʚʠʱʠʪʴ 

ʧʨʦʟʦʨʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʣʘʥʽʚ 

ʨʝʘʣʽʟʘʮʽʾ, ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʢʫʧʽʚʝʣʴ ʽ ʧʦʩʪʘʯʘʥʴ. SAP APO, ʷʢ ʯʘʩʪʠʥʘ 

ʨʽʰʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʞʢʘʤʠ ʧʦʩʪʘʯʘʥʴ (SAP SCM), ʥʘʜʘʩʪʴ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʽ ʬʽʥʘʥʩʦʚʠʤʠ 

ʧʦʪʦʢʘʤʠ, ʦʙôʻʜʥʫʶʯʠ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʚʠʨʦʙʥʠʢʽʚ ʽ ʢʣʽʻʥʪʽʚ ʫ ʻʜʠʥʽʡ 

ʩʠʩʪʝʤʽ SAP ERP. 
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ʋʢʨʘʾʥʩʴʢʠʡ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʢʦʤʧʣʝʢʩ ʧʝʨʝʞʠʚʘʻ ʩʝʨʡʦʟʥʽ 

ʪʨʫʜʥʦʱʽ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʟʦʥʘʭ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʧʨʦʤʠʩʣʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʨʫʰʝʥʴ 

ʣʦʛʽʩʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ. ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʽ ʦʙʤʝʞʫʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʝʬʽʮʠʪ ʦʙʦʨʦʪʥʠʭ 

ʢʦʰʪʽʚ ʪʘ ʪʨʫʜʥʦʱʽ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʩʪʚʦʨʶʶʪʴ 

ʧʦʩʪʽʡʥʽ ʚʠʢʣʠʢʠ ʜʣʷ ʢʦʤʧʘʥʽʡ. ɼʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʘʢʦʞ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʩʢʦʨʦʯʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʚʪʨʘʪʫ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, 

ʱʦ ʟʤʫʰʝʥʽ ʟʘʣʠʰʘʪʠ ʨʝʛʽʦʥ ʘʙʦ ʥʘʚʽʪʴ ʢʨʘʾʥʫ ʚ ʧʦʰʫʢʘʭ ʙʝʟʧʝʯʥʽʰʠʭ 

ʫʤʦʚ. ʇʦʛʽʨʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʪʘ ʥʝʩʪʘʯʘ ʨʝʩʫʨʩʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʧʦʩʪʽʡʥʽ ʟʘʪʨʠʤʢʠ ʚ ʧʦʩʪʘʯʘʥʥʽ ʩʠʨʦʚʠʥʠ ʪʘ 

ʢʦʤʧʦʥʝʥʪʽʚ ʫʩʢʣʘʜʥʶʶʪʴ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ.  

ɺ ʦʙʩʪʘʚʠʥʘʭ, ʱʦ ʩʢʣʘʣʠʩʷ, ʦʧʝʨʘʮʽʡʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʬʦʢʫʩʽ ʫʚʘʛʠ ʤʝʥʝʜʞʤʝʥʪʫ, ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʦʶ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʨʦʟʚʠʪʦʢ ʙʽʟʥʝʩʫ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʙʽʟʥʝʩ-ʧʣʘʥʫʚʘʥʥʷ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ ʧʽʜʚʠʱʝʥʥʷ 

ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ.  
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ʈʠʥʦʢ, ʷʢ ʤʽʩʮʝ ʚʟʘʻʤʦʜʽʾ ʧʦʢʫʧʮʽʚ ʪʘ ʧʨʦʜʘʚʮʽʚ, ʟʘʙʝʟʧʝʯʫʻ 
ʚʠʟʥʘʯʝʥʥʷ ʮʽʥ ʪʦʚʘʨʽʚ ʪʘ ʢʦʨʝʛʫʻ ʾʭ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ. ʈʦʟʫʤʽʥʥʷ 
ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʜʠʥʘʤʽʢʠ ʜʦʟʚʦʣʷʻ ʦʩʦʙʘʤ, ʱʦ ʧʨʠʡʤʘʶʪʴ 
ʨʽʰʝʥʥʷ, ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʪʘʢʪʠʯʥʽ ʜʽʾ, ʨʦʟʨʦʙʣʷʪʠ ʩʪʨʘʪʝʛʽʾ ʪʘ 
ʦʧʝʨʘʮʽʡʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʥʝ ʣʠʰʝ ʚʨʘʭʦʚʫʶʪʴ ʧʦʪʦʯʥʽ ʫʤʦʚʠ, ʘʣʝ ʡ 
ʨʝʘʛʫʶʪʴ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʤʽʥ ʮʽʥ, 
ʧʦʧʠʪʫ, ʢʦʥʢʫʨʝʥʮʽʾ, ʚʣʘʩʥʠʭ ʧʦʟʠʮʽʡ ʥʘ ʨʠʥʢʫ, ʜʦʧʦʤʘʛʘʶʪʴ 
ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʩʫʨʩʠ ʧʽʜʧʨʠʻʤʩʪʚʘ.  
ʇʨʦʛʥʦʟʥʘ ʘʥʘʣʽʪʠʢʘ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʤʘʻ ʥʘ ʤʝʪʽ 

ʧʽʜʪʨʠʤʢʫ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʜʦʧʦʤʘʛʘʻ ʩʧʨʦʛʥʦʟʫʚʘʪʠ 
ʤʘʡʙʫʪʥʽ ʧʦʜʽʾ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, 
ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʘʞʽʚ (ʮʽʥʠ, ʦʙʩʷʛʠ, 
ʻʤʥʦʩʪʽ ʨʠʥʢʽʚ), ʨʠʟʠʢʽʚ, ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, 
ʦʧʪʠʤʽʟʘʮʽʾ ʨʽʚʥʷ ʟʘʧʘʩʽʚ, ʩʝʛʤʝʥʪʫʚʘʥʥʷ ʧʦʢʫʧʮʽʚ. ɿ ʤʝʪʦʜʠʯʥʦʾ ʪʦʯʢʠ 
ʟʦʨʫ, ʧʨʦʛʥʦʟʥʘ ʘʥʘʣʽʪʠʢʘ ʚʢʣʶʯʘʻ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʤʝʪʦʜʠ 
ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʰʠʭ 
ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʧʦʜʽʡ ʘʙʦ 
ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʷʚʥʠʭ ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʧʽʰʥʝ 
ʧʦʻʜʥʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʘ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 
ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʚʠʟʥʘʯʘʻ ʛʦʣʦʚʥʽ ʥʘʧʨʷʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 
ʘʥʘʣʽʟʫ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʜʠʥʘʤʽʢʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
ʇʨʦʮʝʩ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ ʤʦʞʥʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʥʘ ʜʝʢʽʣʴʢʘ 

ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʟʘʜʘʯʽ, ʟʙʽʨ ʥʝʦʙʭʽʜʥʠʭ 
ʜʘʥʠʭ ʪʘ ʾʭ ʧʦʜʘʣʴʰʫ ʦʙʨʦʙʢʫ. ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʦʭʦʧʣʶʻ ʚʠʜʘʣʝʥʥʷ 
ʧʦʤʠʣʦʢ, ʜʫʙʣʽʢʘʪʽʚ, ʥʦʨʤʘʣʽʟʘʮʽʶ ʪʘ ʘʛʨʝʛʘʮʽʶ. ʊʘʢʦʞ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʽʨ ʟʤʽʥʥʠʭ, ʱʦ ʤʘʶʪʴ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 
ʜʦʩʷʛʥʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɼʘʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʙʽʨ ʤʦʜʝʣʽ, 
ʷʢʠʡ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʨʝʩʽʾ, ʜʝʨʝʚʘ ʨʽʰʝʥʴ ʘʙʦ ʤʝʪʦʜʽʚ 
ʤʘhʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʘʚʝʨʰʘʣʴʥʠʡ ʝʪʘʧ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʚʽʨʮʽ ʪʘ 
ʪʝʩʪʫʚʘʥʥʽ ʦʙʨʘʥʦʾ ʤʦʜʝʣʽ ʟ ʧʦʜʘʣʴʰʠʤ ʚʥʝʩʝʥʥʷʤ ʢʦʨʝʢʪʠʚ ʜʦ 
ʦʪʨʠʤʘʥʥʷ ʧʨʠʡʥʷʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟe ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

[1; 2; 3], ʚʘʞʣʠʚʦ ʟʫʧʠʥʠʪʠʩʷ ʥʘ ʪʨʴʦʭ ʤʦʜʝʣʷʭ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ. 
ʄʦʜʝʣʴ 1. ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ʜʣʷ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʮʽʥ ʜʦʟʚʦʣʷʻ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʚʨʘʭʫʚʘʪʠ 
ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ ʪʘ ʟʤʽʥʠ ʫ ʨʠʥʢʫ. 2. ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʫ ʜʦʟʚʦʣʠʪʴ 
ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʟʤʽʥʥʽ (ʮʽʥʠ ʘʙʦ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ) ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʧʨʦʜʘʞʽ. ʄʦʜʝʣʴ 3. ʉʮʝʥʘʨʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʄʦʜʝʣʶʚʘʥʥʷ ʢʽʣʴʢʦʭ 
ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ (ʟʘʟʚʠʯʘʡ ʧʝʩʠʤʽʩʪʠʯʥʦʛʦ, ʦʧʪʠʤʽʩʪʠʯʥʦʛʦ ʪʘ 
ʙʘʟʦʚʦʛʦ) ʻ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤ, ʢʦʣʠ ʻ ʚʠʩʦʢʠʡ ʩʪʫʧʝʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, 
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ʽ ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʘʻ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ ʨʽʟʥʠʭ ʧʣʘʥʽʚ ʜʽʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. 
ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʧʨʦʙʣʝʤʽ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ ï ʮʝ ʟʘʣʝʞʥʽʩʪʴ 

ʚʽʜ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʩʢʣʘʜʥʽʩʪʴ ʚ ʤʦʜʝʣʶʚʘʥʥʽ ʪʘ ʪʣʫʤʘʯʝʥʥʽ 
ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʧʦʜʽʚʘʥʥʷ ʥʘ 100% ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 
ʨʝʟʫʣʴʪʘʪʽʚ ʘʙʦ ʥʘʜʤʽʨʥʝ ʧʦʢʣʘʜʘʥʥʷ ʥʘ ʦʪʨʠʤʘʥʽ ʧʨʦʛʥʦʟʠ. ɸʣʝ, ʚʜʘʣʠʡ 
ʚʠʙʽʨ ʤʦʜʝʣʽ, ʷʢʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʩʪʘʚʣʝʥʽʡ ʧʨʦʙʣʝʤʽ, ʧʨʠʟʚʝʜʝ ʜʦ 
ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʚʠʱʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ. 
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ʥʝʩʝ ʚ ʩʦʙʽ ʥʠʟʢʫ ʪʝʥʜʝʥʮʽʡ ʽ ʚʠʢʣʠʢʽʚ, ʷʢʽ ʚʞʝ ʟʘʨʘʟ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʶʶʪʴ 

ʧʦʛʣʷʜʠ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ.  

ʅʘʨʘʟʽ ʏʝʪʚʝʨʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʚʽʜʦʙʨʘʞʘʻ ʥʦʚʫ ʧʘʨʘʜʠʛʤʫ 

ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʩʫʯʘʩʥʠʡ ʬʦʨʤʘʪ ʚʠʨʦʙʥʠʮʪʚʘ ï ɯʥʜʫʩʪʨʽʶ 4.0, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʨʝʘʣʽʟʘʮʽʶ ʥʝ ʧʨʦʩʪʦ ʘʚʪʦʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʩʢʣʘʜʥʠʭ ʩʘʤʦʩʪʽʡʥʦ 

ʢʝʨʦʚʘʥʠʭ (ʘʚʪʦʥʦʤʥʠʭ) ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ ʢʽʙʝʨʬʽʟʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɺʦʥʘ ʦʭʦʧʣʶʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, 

ʧʦʣʽʪʠʯʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʥʘ ʨʽʚʥʽ 

ʦʢʨʝʤʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʥʘ ʨʽʚʥʽ ʙʽʟʥʝʩ-ʜʽʷʣʴʥʦʩʪʽ, ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʷʭ [1]. ɼʦʩʣʽʜʥʠʢʠ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʽ ʽʥʥʦʚʘʮʽʾ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ ʡ 

ʤʘʩʰʪʘʙʥʽʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʨʝʚʦʣʶʮʽʷʤʠ. ʇʝʨʩʧʝʢʪʠʚʠ 

ʪʦʪʘʣʴʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʨʦʙʦʪʠʟʘʮʽʾ ʚʩʽʭ ʩʬʝʨ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʷʚʘ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʽʜʢʨʠʚʘʶʪʴ ʧʝʨʝʜ ʩʚʽʪʦʚʦʶ ʝʢʦʥʦʤʽʢʦʶ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʟʨʦʩʪʘʥʥʷ, ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʪʘ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʦʢʨʝʤʠʭ ʽʥʜʠʚʽʜʽʚ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʟʘʛʘʣʦʤ [2], ʘʣʝ ʥʘʪʦʤʽʩʪʴ ʚʝʜʫʪʴ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʨʫʢʪʫʨʥʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʜʠʟʘʡʥʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʆʩʥʦʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʟʤʽʥʠʪʠ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʻ ʪʘʢʽ: 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʛʥʫʯʢʦʩʪʽ ʽ ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʾʾ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ; 

ï ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʪʘ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʠʜʞʠʪʘʣʴʥʠʭ ʨʽʰʝʥʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʥʠʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ 

ʩʫʯʘʩʥʠʭ ʥʘʜʙʘʥʴ, ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʦʱʦ; 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʦʮʝʩʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʚʫʟʴʢʠʭè ʤʽʩʮʴ ʪʘ 

ʤʦʞʣʠʚʦʩʪʝʡ ʾʭ çʨʦʟʰʠʚʢʠè; 

ï ʧʦʻʜʥʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʽ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʽ ʩʦʮʽʦʥʽʯʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʣʝʢʪʠʚʫ; 

ï ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʩʽʻʾ ʧʦʚʥʦʪʠ ʚʣʘʜʠ ʚ ʨʫʢʘʭ ʢʝʨʽʚʥʠʮʪʚʘ, ʘ ʨʦʟʧʦʜʽʣʷʶʪʴ ʾʾ 

ʤʽʞ ʢʦʤʘʥʜʘʤʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ï ʩʘʤʦʢʝʨʦʚʘʥʠʤʠ (ʩʘʤʦʚʨʷʜʥʠʤʠ) ʪʘ 

ʤʽʞʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ; 

ï ʟʤʽʥʘ ʫʩʪʘʥʦʚʦʢ, ʮʽʥʥʦʩʪʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʥʦʚʠʭ ʫʤʦʚ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ ʜʘʥʠʡ ʧʝʨʽʦʜ, ʜʦʟʚʦʣʷʶʪʴ ʜʦʣʘʪʠ ʪʽ ʯʠ ʽʥʰʽ ʟʘʟʥʘʯʝʥʽ 
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ʚʠʢʣʠʢʠ, ʦʜʥʘʢ ʞʦʜʥʘ ʟ ʥʠʭ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ 

ʫʨʘʭʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʥʝ ʩʪʽʣʴʢʠ ʽʥʝʨʮʽʡʥʽʩʪʴ 

ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʢʽʣʴʢʠ ʚʽʜʤʽʥʥʽʩʪʴ ʥʘʩʣʽʜʢʽʚ 

ʪʨʝʪʴʦʾ ʽ ʯʝʪʚʝʨʪʦʾ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʚʦʣʶʮʽʡ.  

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʻ ʙʘʟʠʩʦʤ çɯʥʜʫʩʪʨʽʾ 4.0è, ʚ ʪʦʡ ʞʝ 

ʯʘʩ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʪʨʝʪʴʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ: ʧʨʦʤʠʩʣʦʚʽ ʨʦʙʦʪʠ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ (ɸʉʋ ʊʇ), ERP-ʩʠʩʪʝʤʠ, ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʭʤʘʨʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʪʦʱʦ. ʗʢ ʚʽʜʟʥʘʯʘʶʪʴ ʘʥʘʣʽʪʠʢʠ, ʫ ʮʽʣʦʤʫ ʩʧʨʠʡʥʷʪʪʷ 

ʯʝʪʚʝʨʪʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʪʘ ʾʾ ʝʬʝʢʪʫ ʷʢ ʩʫʤʠ ʝʬʝʢʪʽʚ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʨʥʦ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʧʦʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ ʾʾ ʩʢʣʘʜʦʚʠʭ, ʙʦ ʩʘʤʝ 

ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʧʝʨʝʚʘʛʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘʜ ʣʶʜʩʴʢʠʤ ʤʦʟʢʦʤ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʢʨʠʪʪʷ ʧʦʪʝʥʮʽʘʣʫ ʩʝʥʩʦʨʽʚ ʽ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʝʣʝʢʪʨʦʥʥʠʭ 

ʤʽʪʦʢ ʽ ʙʝʟʜʨʦʪʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʪʘ ʣʠʰʝ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʨʦʙʠʪʴ 

ʤʦʞʣʠʚʠʤ ʤʘʰʠʥʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʩʝʙʽʯʥʫ ʽʥʪʝʛʨʘʮʽʶ. ʌʫʥʢʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ, ʢʦʥʪʨʦʣʶ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦ ʟʘʣʠʰʘʣʠʩʷ 

ʧʨʝʨʦʛʘʪʠʚʦʶ ʣʶʜʠʥʠ, ʦʜʥʘʢ ʏʝʪʚʝʨʪʘ ʧʨʦʤʠʩʣʦʚʘ ʨʝʚʦʣʶʮʽʷ ʤʘʻ 

ʛʦʣʦʚʥʫ ʚʽʜʤʽʥʥʽʩʪʴ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʜʝʣʝʛʫʚʘʥʥʽ ʮʠʭ ʬʫʥʢʮʽʡ ʰʪʫʯʥʦʤʫ 

ʽʥʪʝʣʝʢʪʫ [3]. ʉʘʤʝ ʮʷ ʚʽʜʤʽʥʥʽʩʪʴ ʚʠʤʘʛʘʻ ʩʠʥʪʝʟʫ ʢʽʣʴʢʦʭ ʥʦʚʽʪʥʽʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʫʤʦʚʣʝʥʦʛʦ ʨʠʩʘʤʠ 

ʦʩʪʘʥʥʴʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ, ʜʦ ʷʢʠʭ ʩʣʽʜ ʚʽʜʥʝʩʪʠ:  

ï Agile Project Management ʟ ʡʦʛʦ ʤʝʪʦʜʦʣʦʛʽʻʶ, ʷʢʘ ʥʝ ʚʠʩʪʫʧʘʻ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʘʥʜʦʶ, ʘ ʬʦʨʤʫʻ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʢʫʣʴʪʫʨʫ ʨʦʙʦʪʠ, ʦʙʨʘʟ ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʠʥʮʠʧʠ ʚʟʘʻʤʦʜʽʾ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ï 

ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ, ʘʜʘʧʪʘʮʽʷ, ʧʦʟʠʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ ʟʤʽʥ; 

ï Data-Driven Organizational Design ʷʢ ʦʩʥʦʚʘ ʧʨʠʡʥʷʪʪʷ ʷʢ ʦʩʥʦʚʘ 

ʧʨʠʡʥʷʪʪʷ ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʥʘ ʧʽʜʛʨʫʥʪʽ ʘʥʘʣʽʪʠʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ; 

ï ʩʦʮʽʦʪʝʭʥʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʡʦʛʦ ʧʨʠʥʮʠʧʦʚʦʶ ʚʽʜʩʫʪʥʽʩʪʶ 

ʧʨʦʪʦʪʠʧʽʚ ʽ ʬʦʢʫʩʦʤ ʫʚʘʛʠ ʥʘ ʩʦʮʽʘʣʴʥʽ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ; 

ï ʽʥʥʦʚʘʮʽʡʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ 

ʭʦʣʦʢʨʘʪʽʷ (ʦʜʠʥ ʟ Agile ʬʨʝʡʤʚʦʨʢʽʚ), ʪʦʙʪʦ, ʬʦʨʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʻʶ, ʚ ʷʢʽʡ ʥʝʤʘʻ ʥʽ ʢʝʨʽʚʥʠʢʽʚ, ʥʽ ʧʽʜʣʝʛʣʠʭ, ʪʘʢʽ ʪʝʨʤʽʥʠ, ʷʢ 

çʧʦʩʘʜʘè ʘʙʦ çʧʨʘʮʽʚʥʠʢè, ʟʘʤʽʥʶʶʪʴʩʷ ʪʝʨʤʽʥʦʤ çʨʦʣʴ (role)è, ʢʦʞʥʘ ʟ 

ʷʢʠʭ ʤʘʻ ʚʠʟʥʘʯʝʥʫ ʤʝʪʫ, ʩʬʝʨʠ ʚʧʣʠʚʫ ʪʘ ʧʽʜʟʚʽʪʥʦʩʪʽ, ʧʨʘʚʦ ʧʨʠʡʤʘʪʠ 

ʩʘʤʦʩʪʽʡʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽ ʧʦʢʨʘʱʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʨʦʣʽ 

[4]. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʜʘʣʠʤʠ 

ʬʦʨʤʘʤʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʜʘʶʪʴʩʷ ʢʦʤʘʥʜʠ ʨʦʟʜʽʣʝʥʦʛʦ 

ʥʘʛʣʷʜʫ, ʷʢʽ ʢʝʨʫʶʪʴ ʩʚʦʻʶ ʨʦʙʦʪʦʶ ʟ ʧʝʨʽʦʜʠʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʟ ʙʦʢʫ 

ʢʝʨʽʚʥʠʮʪʚʘ ʦʨʛʘʥʽʟʘʮʽʾ (ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʝʛʫʣʴʦʚʘʥʠʭ ʘʙʦ 
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ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ), ʪʘ ʨʦʟʜʽʣʝʥʽ ʩʘʤʦʚʨʷʜʥʽ ʢʦʤʘʥʜʠ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʚʝʣʠʢʠʭ ʩʘʤʦʢʝʨʦʚʘʥʠʭ ʛʨʫʧ ʰʣʷʭʦʤ ʧʦʜʽʣʫ ʾʭ ʥʘ ʤʝʥʰʽ, 

ʘʣʝ ʪʘʢʦʞ ʩʘʤʦʚʨʷʜʥʽ. 
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