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ʩʥʘʙʞʝʥʠʝʤ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʤʝʞʜʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʩʧʝʮʠʬʠʢʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʥʘʙʞʝʥʠʝ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʫʧʨʘʚʣʝʥʠʝ ʩʥʘʙʞʝʥʠʝʤ. 
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ĚЗĴЕЖĮĿ!Į!ĽĩЕİľĶĮĿ!ИĳЖВĩİГĲĮĿ!ЊАЏ!ĩ!ĳЖЕıĻĸİГĲĲЕЗĴĮ 
ʋʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʩʥʘʙʞʝʥʠʝʤ (ʄʊʉ) ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚʤʝʩʪʝ ʩ 

ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʢʦʥʮʝ XIX ï ʥʘʯʘʣʝ XX ʚ. ʦʩʥʦʚʥʫʶ ʨʦʣʴ 

ʠʛʨʘʣʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʢʦʥʚʝʡʝʨʥʘʷ ʩʙʦʨʢʘ. ʊʘʢ, ʦʩʥʦʚʘʪʝʣʴ Cadillac ɻ. ʃʠʣʘʥʜ 

ʚ 1908 ʛʦʜʫ ʚʥʝʜʨʠʣ ʫʥʠʬʠʢʘʮʠʶ ʜʝʪʘʣʝʡ ʠ ʩʪʨʦʞʘʡʰʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸ ʚ 1913 ʛ. ɻ. ʌʦʨʜ ʧʨʠʤʝʥʠʣ ʢʦʥʚʝʡʝʨʥʫʶ ʩʙʦʨʢʫ 

ʠʟ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʯʪʦ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦ ʩʢʦʨʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʦʚʘʣʦ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʥʘʙʞʝʥʠʶ ï ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʧʣʘʥʠʨʦʚʘʪʴ, ʟʘʢʫʧʘʪʴ ʠ ʜʦʩʪʘʚʣʷʪʴ ʪʳʩʷʯʠ ʦʜʥʦʪʠʧʥʳʭ 

ʜʝʪʘʣʝʡ [3, 5, 16]. 

ɺ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʧʦʷʚʠʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ʣʦʛʠʩʪʠʢʠ ʢʘʢ ʠʥʪʝʛʨʘʮʠʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʭʦʪʷ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʵʪʦ ʙʳʣʦ 

çʬʨʘʛʤʝʥʪʘʨʥʦè: ʦʪʜʝʣʴʥʳʝ ʦʪʜʝʣʳ ʟʘʥʠʤʘʣʠʩʴ ʩʥʘʙʞʝʥʠʝʤ, ʩʢʣʘʜʠʨʦʚʘʥʠʝʤ 

ʠʣʠ ʪʨʘʥʩʧʦʨʪʦʤ, ʥʝ ʙʫʜʫʯʠ ʩʚʷʟʘʥʳ ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʝʡ. ʊʘʢ, ʚ 20ï50 ʝ ʛʛ. XX ʚ. 

ʠʜʝʷ ʢʦʤʧʣʝʢʩʥʦʡ ʣʦʛʠʩʪʠʢʠ ʝʱʸ ʥʝ ʙʳʣʘ ʚʦʩʪʨʝʙʦʚʘʥʘ, ʠ çʦʪʜʝʣʴʥʳʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʚʘʞʥʳé ʥʘʧʨʠʤʝʨ, ʚ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ 

ʩʥʘʙʞʝʥʠʠè. [15, 18, 19]. 

ɺ ʉʉʉʈ ʠ ʩʪʨʘʥʘʭ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʫʧʨʘʚʣʝʥʠʝ ʩʥʘʙʞʝʥʠʝʤ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ: ʩʫʱʝʩʪʚʦʚʘʣʠ ʅʘʨʢʦʤʩʥʘʙ (ʅʘʨʦʜʥʳʡ 

ʢʦʤʠʩʩʘʨʠʘʪ ʩʥʘʙʞʝʥʠʷ) ʠ ɻʦʩʢʦʤʩʥʘʙ ʉʉʉʈ, ʦʙʝʩʧʝʯʠʚʘʚʰʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʝʩʫʨʩʦʚ ʧʦ ʧʣʘʥʘʤ. ʆʜʥʘʢʦ ʚ 1990 ʝ ʛʛ. ʨʘʟʨʫʰʝʥʠʝ ʧʨʝʞʥʠʭ ʩʠʩʪʝʤ ʧʨʠʚʝʣʦ ʢ 

ʩʝʨʴʝʟʥʳʤ ʩʙʦʷʤ: ʫʧʨʘʟʜʥʝʥʠʝ ʩʪʘʨʦʛʦ ʧʦʜʭʦʜʘ ʙʝʟ ʛʦʪʦʚʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʚʳʟʚʘʣʦ ʜʝʬʠʮʠʪʳ ʠ ʨʝʟʢʠʡ ʨʦʩʪ ʮʝʥ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭ ʣʝʪ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʨʝʬʦʨʤʳ 90 ʭ çʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʨʘʩʧʘʜʫ ʧʨʝʞʥʝʡ ʩʠʩʪʝʤʳ ʩʥʘʙʞʝʥʠʷ, ʝʝ 

ʥʝʘʜʝʢʚʘʪʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʶ ʥʦʚʦʡ ʩʠʩʪʝʤʳé ʯʪʦ ʚ 

ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʜʦʨʦʞʘʥʠʶ ʧʨʦʜʫʢʮʠʠè. ʕʪʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʥʘʜʸʞʥʦʝ ʄʊʉ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ 

[17]. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʩʦʜʝʨʞʘʥʠʝ ʩʥʘʙʞʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʧʨʠʟʤʫ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 1. 
 

ʊʘʙʣʠʮʘ 1. ʕʚʦʣʶʮʠʷ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʩʥʘʙʞʝʥʠʷ [3, 5, 15-19]. 
ɸʩʧʝʢʪ ʊʨʘʜʠʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ ʉʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʉʪʨʫʢʪʫʨʘ 

ʫʧʨʘʚʣʝʥʠʷ 
- ɺʝʨʪʠʢʘʣʴʥʘʷ, 
ʠʝʨʘʨʭʠʯʝʩʢʘʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʦʨʠʝʥʪʘʮʠʷ 

- ɿʘʢʫʧʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ 

- ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʙʦʣʝʝ ʧʣʦʩʢʘʷ, 
ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

- ɿʘʢʫʧʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʯʘʩʪʴ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʮʝʧʠ 

ʧʦʩʪʘʚʦʢ 

ʇʨʦʮʝʜʫʨʳ - ʅʘ ʙʫʤʘʞʥʦʡ ʦʩʥʦʚʝ 

- ʄʝʜʣʝʥʥʳʝ ʪʨʘʥʟʘʢʮʠʠ, 
ʚʳʩʦʢʠʝ ʠʟʜʝʨʞʢʠ 

- ɺʩʝ ʩʥʘʙʞʝʥʠʝ 
ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʯʝʨʝʟ 

ʟʘʢʫʧʦʯʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

- ʅʘ ʦʩʥʦʚʝ ʧʨʠʢʣʘʜʥʳʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʧʝʨʘʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ  

- ʇʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʩʥʘʙʞʝʥʠʶ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫʧʨʘʚʣʷʝʤʦʤʫ ʠʟ ʮʝʥʪʨʘ 
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ɸʩʧʝʢʪ ʊʨʘʜʠʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ ʉʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʌʘʢʪʦʨʳ, 

ʫʯʠʪʳʚʘʝʤʳʝ 

ʧʨʠ ʟʘʢʫʧʢʘʭ 

- ʊʦʣʴʢʦ ʮʝʥʘ   

- ʇʨʠʦʙʨʝʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʥʝ 
ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

- ʆʙʱʠʝ ʠʟʜʝʨʞʢʠ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʩʥʘʙʞʝʥʠʷ 

- ʉʫʙʧʦʜʨʷʜ ʠʣʠ ʘʫʪʩʦʨʩʠʥʛ ʥʝʢʣʶʯʝʚʳʭ 
ʚʠʜʦʚ ʩʥʘʙʞʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʇʦʩʪʘʚʢʠ - ʄʥʦʞʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ 

- ʃʦʢʘʣʴʥʳʝ ʠʣʠ 
ʥʘʮʠʦʥʘʣʴʥʳʝ 

- ʉʦʢʨʘʱʝʥʠʝ ʙʘʟʳ ʧʦʩʪʘʚʱʠʢʦʚ 

- ɻʣʦʙʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʪʦʯʥʠʢʘʤ 
ʧʦʩʪʘʚʦʢ 

ʆʪʥʦʰʝʥʠʷ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ 
- ʂʨʘʪʢʦʩʨʦʯʥʳʝ 
ʅʝʛʘʪʠʚʥʳʝ ʠ 

ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʳʝ 

- ʆʛʨʘʥʠʯʝʥʥʦʝ 
ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ 

- ɼʦʣʛʦʩʨʦʯʥʳʝ 

- ʇʘʨʪʥʝʨʩʪʚʦ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

- ʇʦʩʪʦʷʥʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʂʘʯʝʩʪʚʦ ʠ 

ʩʧʝʮʠʬʠʢʘʮʠʷ 
- ʉʧʝʮʠʬʠʢʘʮʠʠ 
ʧʦʢʫʧʘʪʝʣʷ ʧʦ ʧʨʦʝʢʪʫ ʠ 

ʢʘʯʝʩʪʚʫ 

- ʇʨʦʚʝʨʢʘ ʪʦʚʘʨʦʚ ʧʨʠ ʠʭ 
ʧʦʣʫʯʝʥʠʠ 

- ʉʧʝʮʠʬʠʢʘʮʠʠ ʧʦʩʪʘʚʱʠʢʘ ʧʦ ʧʨʦʝʢʪʫ 
ʠ ʢʘʯʝʩʪʚʫ  

- ʉʝʨʪʠʬʠʢʘʮʠʷ ʧʦʩʪʘʚʱʠʢʦʚ 

ɿʘʧʘʩʳ ʠ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ 
- ɺʳʩʦʢʠʝ ʟʘʧʘʩʳ ʜʣʷ 
ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʨʘʙʦʪʳ 

- ɹʦʣʴʰʦʝ ʚʨʝʤʷ 
ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ 

- ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʟʘʧʘʩʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʯʝʛʦ ʫʩʪʨʘʥʷʶʪʩʷ ʧʦʪʝʨʠ ʯʝʨʝʟ 

ʩʦʢʨʘʱʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʟʘʧʘʩʦʚ ʠ ʠʭ ʫʩʪʘʨʝʚʘʥʠʝ 

- ʄʝʥʝʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 
ʟʘʢʘʟʘ 

ʇʦʢʘʟʘʪʝʣʠ 

ʟʘʢʫʧʦʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

- ʆʮʝʥʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 
ʧʦ ʨʘʟʥʠʮʝ ʮʝʥ ʠ 

ʧʦʣʫʯʝʥʥʦʡ ʵʢʦʥʦʤʠʠ 

- ʆʮʝʥʠʚʘʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʚʠʜʘʤ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦʙʘʚʣʷʶʱʠʤ ʮʝʥʥʦʩʪʴ 

ʢʘʢ ʯʘʩʪʴ ʚ ʦʙʱʝʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ ʚ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥ ʥʘ [5, 10, 16, 19]: 

1. ɻʘʨʤʦʥʠʟʘʮʠʶ ʩʥʘʙʞʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ 
ʢʦʤʧʘʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʫʯʸʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʙʳʪʘ ʠ 

ʩʪʦʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʢʫʧʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʵʪʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ. 

2. ʀʥʪʝʛʨʘʮʠʶ ʚʩʝʭ ʵʪʘʧʦʚ ʩʥʘʙʞʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʦʪ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ ʜʦ ʧʨʠʸʤʢʠ, ʭʨʘʥʝʥʠʷ ʠ 

ʜʦʩʪʘʚʢʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʥʫʪʨʝʥʥʠʤʠ ʨʝʩʫʨʩʘʤʠ çʧʦʜ ʢʣʶʯè. 

3. ʋʢʨʝʧʣʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʳʩʪʨʘʠʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʧʘʨʪʥʸʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ, 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʮʝʥʥʦʩʪʠ ʧʦʩʪʘʚʣʷʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ 

ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. 

4. ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ ʀʊ-ʨʝʰʝʥʠʡ, ʩʦʟʜʘʶʱʠʭ ʝʜʠʥʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʟʘʢʫʧʦʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 
 

ЌЗĲЕĩĲĻГ!ĵИĲįĶĮĮ!Į!ĭЕĲĻ!ЕĴĩГĴЗĴĩГĲĲЕЗĴĮ!ĩ!ЗĮЗĴГıГ!ЊАЏ 
ʄʊʉ ï ʵʪʦ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʝ ʚʩʝʤʠ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ [17]. ʂʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ ʄʊʉ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦ ʩʣʫʞʙʘʤʠ ʤʘʨʢʝʪʠʥʛʘ, 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʫʭʛʘʣʪʝʨʠʠ, ʬʠʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʜʧʨʠʷʪʠʠ. 

 

ʊʘʙʣʠʮʘ 2. ʂʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ ʄʊʉ [1, 4, 11, 12, 14]. 
ʌʫʥʢʮʠʷ ʉʦʜʝʨʞʘʥʠʝ 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʨʤ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʦʚ ï çʥʘʯʘʣʴʥʘʷ ʬʘʟʘè 

ʩʥʘʙʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʪʦʯʥʦʩʪʴ ʨʘʩʯʸʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʠ 

ʦʙʲʸʤʳ ʟʘʧʘʩʦʚ. ʅʘ ʦʩʥʦʚʝ ʥʦʨʤ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʣʘʥ ʟʘʢʫʧʦʢ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ. ʊʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ: 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʮʝʥ, ʠʟʤʝʥʝʥʠʷ ʨʳʥʢʘ ʧʦʩʪʘʚʱʠʢʦʚ ʠ 

ʥʦʚʳʭ ʪʠʧʦʚ ʤʘʪʝʨʠʘʣʦʚ. 

ʋʯʸʪ ʠ ʭʨʘʥʝʥʠʝ 

ʟʘʧʘʩʦʚ 

ʆʨʛʘʥʠʟʘʮʠʷ ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʢʣʶʯʘʝʪ ʧʨʠʸʤʢʫ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʭʨʘʥʝʥʠʝ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʫʯʸʪ 

ʦʩʪʘʪʢʦʚ. ʉʣʫʞʙʳ ʄʊʉ ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʦʭʨʘʥʥʦʩʪʴ ʪʦʚʘʨʥʦ-

ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʩʢʣʘʜʘʭ, ʚʝʜʫʪ ʩʢʣʘʜʩʢʦʡ ʫʯʸʪ ʠ ʧʨʦʚʦʜʷʪ ʠʥʚʝʥʪʘʨʠʟʘʮʠʶ. 

ʃʦʛʠʩʪʠʢʘ ʠ 

ʜʦʩʪʘʚʢʘ 

ʇʣʘʥʠʨʫʝʪʩʷ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʩʳʨʴʷ ʦʪ 

ʧʦʩʪʘʚʱʠʢʘ ʥʘ ʩʢʣʘʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʘʣʝʝ ï ʜʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʨʝʞʠʤʳ ʜʦʩʪʘʚʢʠ, 

ʚʳʙʠʨʘʶʪʩʷ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʘʨʰʨʫʪʳ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʦʩʪʘʚʦʢ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʛʨʘʬʠʢʦʤ. 

ʂʦʥʪʨʦʣʴ ʠ 

ʢʦʦʨʜʠʥʘʮʠʷ 

ɺʢʣʶʯʘʝʪ ʢʦʥʪʨʦʣʴ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʫʧʘʶʱʝʡ 

ʧʨʦʜʫʢʮʠʠ, ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ 

ʥʘ ʫʯʘʩʪʢʝ, ʘʥʘʣʠʟ ʦʪʢʣʦʥʝʥʠʡ ʠ ʧʨʠʥʷʪʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ɺʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʟʘʪʨʘʪ, ʦʮʝʥʢʘ ʢʣʶʯʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘʥʘʣʠʟ ʦʪʢʣʦʥʝʥʠʡ ʠ 

ʧʨʠʯʠʥʥʦ ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʦʚ. 

 

ЌĶГĲįВ!ĽĵĵГįĴĮĩĲЕЗĴĮ!ЗĮЗĴГıĻ!ЊАЏ 
ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ 

ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʷʭ ʠ ʧʨʠʤʝʥʝʥʠʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʘʩʧʝʢʪʳ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʨʠ ʦʮʝʥʢʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ, ʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ 

ʨʝʰʝʥʠʡ. ɸʥʘʣʠʟ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʨʠʪʝʨʠʠ ʤʦʞʥʦ ʫʩʣʦʚʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʥʘʥʩʦʚʳʝ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ [1, 2, 6, 13, 14]. 

ʂʣʶʯʝʚʳʝ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʦʚ, ʧʨʠʤʝʥʠʤʳʝ ʜʣʷ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʚʢʣʶʯʘʶʪ [4, 8]:  

1. ʊʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ð ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʥʘʣʠʯʠʝ 

ʩʝʨʪʠʬʠʢʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ISO 9001, ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, 

ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʘ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 
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2. ʌʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ð ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʘ ʠʤʝʝʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʝʢʪʦʚ. ʇʨʠ ʦʮʝʥʢʝ ʫʜʝʣʷʝʪʩʷ 

ʚʥʠʤʘʥʠʝ ʝʛʦ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʢʨʝʜʠʪʥʦʤʫ ʨʝʡʪʠʥʛʫ ʠ ʜʝʥʝʞʥʳʤ 

ʧʦʪʦʢʘʤ. 

3. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ð ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʧʨʦʮʝʥʪ ʙʨʘʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʝʨʪʠʬʠʢʘʪʘʤ ʠ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʷʚʣʷʶʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ. 

4. ʅʘʜʝʞʥʦʩʪʴ ʠ ʩʨʦʢʠ ʧʦʩʪʘʚʢʠ ð ʠʩʪʦʨʠʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ, ʦʧʳʪ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ 

ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ. 

5. ʎʝʥʘ ʠ ʫʩʣʦʚʠʷ ʦʧʣʘʪʳ ð ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʮʝʥ, ʢʘʣʴʢʫʣʷʮʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʫʯʝʪ ʩʢʠʜʦʢ ʟʘ ʦʙʲʝʤ ʷʚʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ. 

6. ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ð ʵʪʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʧʳʪ ʨʘʙʦʪʳ ʩ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʝʥʪʨʘ. 

7. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ð ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʘ ʚʥʝʜʨʷʪʴ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʥʘʫʯʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. 

8. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ð ʭʦʪʷ ʵʪʦʪ ʢʨʠʪʝʨʠʡ 

ʧʦʢʘ ʥʝ ʪʘʢ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʈʦʩʩʠʠ, ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ, 

ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʢʦʥʮʝʧʮʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. 
 

ІĻĨЕЖ!ЕЖĪВĲĮĭВĶĮЕĲĲЕД!ЗĴЖИįĴИЖĻ!ИĳЖВĩİГĲĮĿ!ЗĲВĨĬГĲĮГı 
ɺʳʙʦʨ ʤʝʞʜʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʄʊʆ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʂʘʞʜʘʷ ʠʟ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

(ʊʘʙʣ. 3), ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [2, 4ï8]. 
 

ʊʘʙʣʠʮʘ 3. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʩʥʘʙʞʝʥʠʝʤ 
ʉʠʩʪʝʤʘ ʇʣʶʩʳ ʄʠʥʫʩʳ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

- ʕʢʦʥʦʤʠʷ ʟʘ ʩʯʸʪ ʤʘʩʰʪʘʙʘ 

ʧʨʠ ʟʘʢʫʧʢʝ ʢʨʫʧʥʳʭ ʧʘʨʪʠʡ.  

- ʋʧʨʦʱʝʥʠʝ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ.  

- ɺʳʩʦʢʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. 

- ʅʠʟʢʘʷ ʛʠʙʢʦʩʪʴ ʚ 

ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʣʦʢʘʣʴʥʳʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ.  

- ɺʦʟʤʦʞʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʙʶʨʦʢʨʘʪʠʠ. 

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

- ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʚ 

ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʩʧʨʦʩʘ. 

- ʋʯʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʘʞʜʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

- ʉʣʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʟʘʢʫʧʦʢ. 

- ɺʦʟʤʦʞʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʟʘʪʨʘʪ ʠʟ-ʟʘ ʜʫʙʣʠʨʦʚʘʥʠʷ 

ʬʫʥʢʮʠʡ. 

ʉʤʝʰʘʥʥʘʷ 

- ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʠ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

- ʉʣʦʞʥʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ 

ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ 

ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʜʝʣʦʤ 

ʩʥʘʙʞʝʥʠʷ ʠ ʦʪʜʝʣʴʥʳʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 
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ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʪʠʤʘʣʴʥʘ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʛʜʝ ʚʘʞʥʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʟʘʪʨʘʪ, ʥʦ ʝʡ ʥʝʜʦʩʪʘʝʪ ʛʠʙʢʦʩʪʠ. 

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʠʟʤʝʥʝʥʠʷ, ʥʦ ʟʘʪʨʫʜʥʷʝʪ ʢʦʥʪʨʦʣʴ. ʉʤʝʰʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʨʝʜʣʘʛʘʝʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʜʭʦʜʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʸ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ [9, 17]. 

ɺʳʙʦʨ ʤʝʞʜʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ 

ʩʠʩʪʝʤʘʤʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4. 
 

ʊʘʙʣʠʮʘ 4. ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʄʊʆ 

ʂʨʠʪʝʨʠʡ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠ ̫ʩʥʘʙʞʝʥʠʝʤ 

ʇʨʝʜʧʨʠʷʪʠʷ ʎʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʘʷ 

ɼʝʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʘʷ 
ʉʤʝʰʘʥʥʘʷ 

ʎʝʥʘ ʟʘʢʫʧʢʠ 
ʕʢʦʥʦʤʠʷ ʟʘ ʩʯʸʪ 

ʤʘʩʰʪʘʙʘ 

ʄʝʥʴʰʠʝ ʧʘʨʪʠʠ, 

ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʦʨʘ ʣʦʢʘʣʴʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ 

ɿʘʚʠʩʠʪ ʦʪ 

ʢʘʪʝʛʦʨʠʠ 

ʟʘʢʫʧʘʝʤʳʭ ʄʊʈ 

ʂʨʫʧʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʢʦʤʧʘʥʠʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʩ 

ʦʜʥʦʨʦʜʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ  

ʉʢʦʨʦʩʪʴ 

ʟʘʢʫʧʢʠ 

ʇʨʦʮʝʩʩ 

ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ 

ɺʳʩʦʢʘʷ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 

ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʂʦʤʙʠʥʘʮʠʷ 

ʩʢʦʨʦʩʪʠ ʜʣʷ 

ʨʘʟʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʄʊʈ 

ʂʦʤʧʘʥʠʠ ʩ 

ʚʳʩʦʢʦʡ 

ʜʠʥʘʤʠʢʦʡ ʩʧʨʦʩʘ  

ɸʜʘʧʪʠʚʥʦʩʪʴ ʢ 

ʠʟʤʝʥʝʥʠʷʤ 

ʩʧʨʦʩʘ 

ʉʣʦʞʥʦ ʙʳʩʪʨʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʟʤʝʥʝʥʠʷ 

ʆʧʝʨʘʪʠʚʥʦʝ 

ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ 

ʠʟʤʝʥʝʥʠ ̫

ɻʠʙʢʦʩʪʴ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩʦ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʂʦʤʧʘʥʠʠ ʚ 

ʙʳʩʪʨʦ 

ʤʝʥʷʶʱʠʭʩʷ 

ʦʪʨʘʩʣʷʭ 

ʋʨʦʚʝʥʴ 

ʢʦʥʪʨʦʣʷ 

ɽʜʠʥʳʡ ʮʝʥʪʨ 

ʫʧʨʘʚʣʝʥʠʷ, 

ʚʳʩʦʢʘʷ 

ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʉʣʦʞʥʦʩʪʴ 

ʢʦʥʪʨʦʣʷ, ʨʠʩʢ 

ʥʝʩʦʙʣʶʜʝʥʠʷ 

ʩʪʘʥʜʘʨʪʦʚ 

ɹʘʣʘʥʩ ʤʝʞʜʫ 

ʢʦʥʪʨʦʣʝʤ ʠ 

ʘʚʪʦʥʦʤʠʝʡ 

ʂʨʫʧʥʳʝ 

ʢʦʨʧʦʨʘʮʠʠ ʩ 

ʤʥʦʞʝʩʪʚʦʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ɸʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʳʝ ʨʘʩʭʦʜʳ 

ɺʦʟʤʦʞʥʳ 

ʚʳʩʦʢʠʝ ʠʟʜʝʨʞʢʠ 

ʠʟ-ʟʘ ʙʶʨʦʢʨʘʪʠʠ 

ʋʧʨʦʱʝʥʠʝ 

ʧʨʦʮʝʜʫʨ, ʥʦ ʨʠʩʢ 

ʫʚʝʣʠʯʝʥʠʷ ʟʘʪʨʘʪ 

ɿʘʚʠʩʠʪ ʦʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʘʩʪʨʦʡʢʠ 

ʩʠʩʪʝʤʳ 

ʉʨʝʜʥʠʝ 

ʢʦʤʧʘʥʠʠ, ʛʜʝ 

ʚʘʞʝʥ ʙʘʣʘʥʩ 

ʤʝʞʜʫ ʟʘʪʨʘʪʘʤʠ ʠ 

ʢʘʯʝʩʪʚʦʤ ʫʩʣʫʛ  

ʋʨʦʚʝʥʴ 

ʩʝʨʚʠʩʘ ʜʣʷ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ, 

ʥʦ ʚʦʟʤʦʞʝʥ 

ʥʝʜʦʩʪʘʪʦʢ ʫʯʸʪʘ 

ʩʧʝʮʠʬʠʢʠ 

ɺʳʩʦʢʘʷ 

ʦʨʠʝʥʪʘʮʠʷ ʥʘ 

ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ɹʘʣʘʥʩ ʤʝʞʜʫ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ 

ʠ ʛʠʙʢʦʩʪʴʶ 

ʂʦʤʧʘʥʠʠ ʩ 

ʨʘʟʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʪʨʝʙʫʶʱʠʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ  

 

ʈʠʩʢ ʢʦʨʨʫʧʮʠʠ 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʢʦʥʪʨʦʣʴ ʩʥʠʞʘʝʪ 

ʨʠʩʢ 

ɺʦʟʤʦʞʥʳ 

ʩʣʦʞʥʦʩʪʠ 

ʢʦʥʪʨʦʣʷ ʟʘ 

ʧʦʩʪʘʚʱʠʢʘʤʠ 

ɿʘʚʠʩʠʪ ʦʪ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʢʫʣʴʪʫʨʳ ʠ 

ʢʦʥʪʨʦʣʷ 

ɹʦʣʴʰʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ 

ʚʘʞʥʘ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ 

ʢʦʥʪʨʦʣʴ 

 
 



XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

18 

ęВįİľķГĲĮГ 
ʇʨʦʮʝʩʩ ʚʳʙʦʨʘ ʩʪʨʫʢʪʫʨʳ ʦʙʳʯʥʦ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ: ʦʮʝʥʠʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʧʦʣʥʦʪʫ ʬʫʥʢʮʠʡ, 

ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, ʨʝʩʫʨʩʦʦʙʝʩʧʝʯʝʥʠʝ ʠ ʯʝʪʢʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ ʚʨʦʜʝ SWOT-ʘʥʘʣʠʟʘ ʠʣʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ 

ʢʘʨʪʠʥʳ ʧʨʦʮʝʩʩʦʚ: ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çʦʨʛʘʥʠʟʘʮʠʷè, çʧʝʨʩʦʥʘʣè, çʨʝʩʫʨʩʳè, 

çʧʨʦʮʝʩʩʳè ʩʨʘʚʥʠʚʘʶʪ ʬʘʢʪʠʯʝʩʢʫʶ ʠ ʞʝʣʘʝʤʫʶ ʤʦʜʝʣʴ ʨʘʙʦʪʳ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ (ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʠʣʠ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʠ, ʫʢʨʫʧʥʠʪʴ ʦʪʜʝʣʳ, ʚʚʝʩʪʠ ʥʦʚʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ 

ʪ.ʜ.), ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʘʣʘʥʩ çʟʘʪʨʘʪ ï 

ʵʬʬʝʢʪʘè. 

ɺʳʙʦʨ ʤʝʞʜʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ 

ʩʠʩʪʝʤʘʤʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʪʘʢʠʭ ʢʘʢ ʮʝʥʘ, ʩʢʦʨʦʩʪʴ, ʫʨʦʚʝʥʴ 

ʢʦʥʪʨʦʣʷ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʛʥʫʪʴ ʵʢʦʥʦʤʠʠ ʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ, ʥʦ ʫʩʪʫʧʘʝʪ ʚ ʛʠʙʢʦʩʪʠ ʠ 

ʩʢʦʨʦʩʪʠ. ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʣʫʯʰʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠʟʜʝʨʞʢʠ. ʉʤʝʰʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʥʘʭʦʜʠʪʴ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ ʠ ʛʠʙʢʦʩʪʴʶ, ʥʦ ʪʨʝʙʫʝʪ ʚʥʠʤʘʪʝʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 
 

ěĮĴГЖВĴИЖВ 
1. ɸʣʝʢʩʝʝʚ ɼ.ɺ., ɺʦʣʢʦʚʘ ʄ.ɺ. ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ // ɺ ʢʥʠʛʝ: XLIX ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʯʪʝʥʠʷ 

ʧʦ ʢʦʩʤʦʥʘʚʪʠʢʝ. ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʸʚʘ ʠ ʜʨʫʛʠʭ 

ʚʳʜʘʶʱʠʭʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ - ʧʠʦʥʝʨʦʚ ʦʩʚʦʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ 2-ʭ 

ʪʦʤʘʭ. ʄʦʩʢʚʘ, 2025. ʉ. 295ï296. 

2. ɹʘʥʟʝʢʫʣʠʚʘʭʦ ɾ.ʄ. ʆʧʪʠʤʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ // Cyberleninka.ru. URL: 

https://cyberleninka.ru/article/n/optimizatsiya- upravleniya-tsepyami-postavok (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

12.06.2025) 

3. ɹʘʨʘʥʦʚʘ ʖ. ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʩʣʫʞʙʳ ʤʘʪʝʨʠʘʣʴʥʦ- ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ // ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʫʢʘ. 2018. ˉ4. URL: 

https://cyberleninka.ru/article/n/osobennosti-struktury-sluzhby-materialno-tehnicheskogo-

snabzheniya-na-predpriyatii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.06.2025). 

4. ɺʘʣʷʝʚ ʂ.ʇ., ɺʦʣʢʦʚʘ ʄ.ɺ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʣʫʞʙʳ ʣʦʛʠʩʪʠʢʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 
// ɺʦʧʨʦʩʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ. 2018.  ̄4 (92). ʉ. 22ï26. 

5. ɺʝʪʦʰʢʠʥ ɸ. ɸ. ʉʧʝʮʠʬʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 
ʘʚʪʦʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘ ʧʨʠʤʝʨʝ ɸɺʊʆɺɸɿʘ ʠ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʃʘʨʛʫʩʦʚ, ʠ ʟʘʪʝʤ 

ʅʠʩʩʘʥʦʚ ʠ ʈʝʥʦ ʥʘ ʵʪʠʭ ʞʝ ʤʦʱʥʦʩʪʷʭ) // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ð 2016. ð ˉ 13 (117). ð ʉ. ʊ.1. 

15ï20. ð URL: https://moluch.ru/archive/117/28931/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.06.2025). 

6. ɺʦʣʢʦʚʘ ʄ. ɺ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʩʥʘʙʞʝʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ 
ʧʨʝʜʧʨʠʷʪʠʠ // ɺ ʩʙʦʨʥʠʢʝ: ʂʦʥʪʨʦʣʣʠʥʛ ʚ ʵʢʦʥʦʤʠʢʝ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʫʧʨʘʚʣʝʥʠʠ: ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ʄʘʪʝʨʠʘʣʳ VIII ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʧʦ 

ʢʦʥʪʨʦʣʣʠʥʛʫ. 2018. ʉ. 27ï30. 

7. ɺʦʣʢʦʚʘ ʄ.ɺ. ɺʳʙʦʨ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʘʧʘ ʩʥʘʙʞʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ ʠʟʜʝʣʠʷʤʠ // ɺ ʩʙʦʨʥʠʢʝ: ɹʫʜʫʱʝʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʈʦʩʩʠʠ. ʩʙʦʨʥʠʢ 

ʜʦʢʣʘʜʦʚ. ʉʦʶʟ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʝʡ ʈʦʩʩʠʠ, ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʕ. ɹʘʫʤʘʥʘ. 2018. ʉ. 780ï784. 

8. ɺʦʣʢʦʚʘ ʄ.ɺ., ʄʘʤʝʜʦʚʘ ɺ.ɸ. ʆʨʛʘʥʠʟʘʮʠʷ ʵʪʘʧʘ ʩʥʘʙʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ʵʣʝʤʝʥʪʘ ʮʝʧʠ ʧʦʩʪʘʚʦʢ // ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʣʘʩʪʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ: ʕʢʦʥʦʤʠʢʘ. 2018. ˉ 1. ʉ. 33ï41. 

https://elibrary.ru/contents.asp?id=35573385&selid=35573388
https://elibrary.ru/contents.asp?id=34837803&selid=32645443


XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

19 

9. ɺʦʣʢʦʚʘ ʄ.ɺ., ʇʦʩʪʥʠʢʦʚʘ ɽ.ʉ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʩʪʝʤʳ ʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ // ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ: ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʷ. 2025. ʊ. 11. ˉ 1 (154). ʉ. 28ï35. 

10. ɾʫʨʦʚʘ ʅ. ʊʨʝʥʜʳ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʚ ʈʦʩʩʠʠ: ʚʳʟʦʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 2024 ʛʦʜʘ // Ancor.ru. 

URL: https://ancor.ru/press/ insights/trendy-mashinostroeniya-v-rossii-vyzovy-i-vozmozhnosti-

2024-goda-/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.06.2025) 

11. ɿʘʢʫʨʠʥ ʂ.ʀ., ɺʦʣʢʦʚʘ ʄ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʪʨʦʣʣʠʥʛʘ ʩʥʘʙʞʝʥʠʷ // ɺ ʩʙʦʨʥʠʢʝ: ʋʩʪʦʡʯʠʚʦʝ 
ʨʘʟʚʠʪʠʝ ʠ ʥʦʚʘʷ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ: ʥʘʫʢʘ, ʵʢʦʥʦʤʠʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ. ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʄʦʩʢʚʘ, 2021. ʉ. 226ï231. 

12. ɿʘʢʫʨʠʥ ʂ.ʀ., ɺʦʣʢʦʚʘ ʄ.ɺ., ʂʫʟʥʝʮʦʚ ɸ.ʉ. ʉʠʩʪʝʤʘ ʩʥʘʙʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 
// ɺ ʩʙʦʨʥʠʢʝ: ʏʝʪʳʨʥʘʜʮʘʪʳʝ ʏʘʨʥʦʚʩʢʠʝ ʯʪʝʥʠʷ. ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ XIV ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʦʩʢʚʘ, 2024. ʉ. 77-85. 

13. ʄʘʤʝʜʦʚʘ ɺ.ɸ., ɺʦʣʢʦʚʘ ʄ.ɺ. ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʨʘʤʢʘʭ 
ʦʨʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʩʥʘʙʞʝʥʠʷ // ɺʦʧʨʦʩʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ. 2017. ˉ 4 (86). ʉ. 57ï59. 

14. ʆʤʝʣʴʯʝʥʢʦ ʀ., ɺʦʣʢʦʚʘ ʄ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʣʫʞʙʳ ʟʘʢʫʧʦʢ ʥʘ 
ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ // ɺ ʩʙʦʨʥʠʢʝ: ʂʦʥʪʨʦʣʣʠʥʛ ʚ ʵʢʦʥʦʤʠʢʝ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʠ: ʮʠʬʨʦʚʠʟʘʮʠʷ ʚ ʵʢʦʥʦʤʠʢʝ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ: ʤʘʪʝʨʠʘʣʳ 

VIII ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʢʦʥʪʨʦʣʣʠʥʛʫ. 2019. ʉ. 196ï201. 

15. ʆʧʪʠʤʠʟʘʮʠʷ ʮʝʧʠ ʧʦʩʪʘʚʦʢ // anyLogistix. URL: https://www.anylogistix.ru/features/supply-

chain- network-optimization/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.06.2025) 

16. ʈʦʛʫʣʠʥ ʈ.ʉ. ʆʙʟʦʨ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ: ʙʫʜʫʱʠʝ, ʥʘʩʪʦʷʱʠʝ ʠ ʧʨʦʰʣʳʝ 
ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ // ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʅʀʋ ʀʊʄʆ. ʉʝʨʠʷ çʕʢʦʥʦʤʠʢʘ ʠ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ. 2023. ˉ2. ʉ. 164ï179  URL: obzor-metodov-upravleniya-

tsepochkami-postavok-buduschie-nastoyaschie-i-proshlye-podhody- k-modelirovaniyu (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 14.06.2025) 

17. ʉʝʨʛʝʝʚ ɺ.ʀ., ʕʣʴʷʰʝʚʠʯ ʀ.ʇ. ʃʦʛʠʩʪʠʢʘ ʩʥʘʙʞʝʥʠʷ : ʫʯʝʙ. ʜʣʷ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʤʘʛʠʩʪʨʘʪʫʨʳ 
/ ʧʦʜ ʦʙʱ. ʨʝʜ. ɺ.ʀ. ʉʝʨʛʝʝʚʘ. 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ʄʦʩʢʚʘ : ʖʨʘʡʪ, 2016. 398 ʩ.  

18. ʉʥʘʙʞʝʥʠʝ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʭʦʣʜʠʥʛʘ // ʇʦʨʪʘʣ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. URL: 

https://mashportal.ru/analytics/ solutions-230.aspx (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.06.2025) 

19. ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʟʘʢʫʧʦʢ ʠ ʩʥʘʙʞʝʥʠʷ // ʎʅʊʀ ʇʨʦʛʨʝʩʩ. URL: 

https://www.cntiprogress.ru/seminarsforcolumn/24426.aspx (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.06.2025). 

  

https://elibrary.ru/contents.asp?id=80467422
https://elibrary.ru/contents.asp?id=34537170&selid=30060236


XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

20 

ʋɼʂ 65.011.56; JEL Classification: D2 

 

 

ĚĲĴГİİГįĴИВİļĲВĿ! ЕĶГĲįВ! ĴГЙĲЕİЕĪĮķГЗįĮЙ!
ĳЖЕĮĭĩЕīЗĴĩГĲĲĻЙ!ĮĲĲЕĩВĶĮД!ĩ!ĲГĵĴГĪВĭЕĩЕД ЕĴЖВЗİĮ 

 

ɸʥʠʩʠʤʦʚʘ ʄ.ʀ. 
 

ʩʦʠʩʢʘʪʝʣʴ ʢʘʬʝʜʨʳ ʙʠʟʥʝʩ-ʠʥʬʦʨʤʘʪʠʢʠ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʛ. ʄʦʩʢʚʘ,  

aspirant-anisimovami@mail.ru 

 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʨʘʤʢʠ 

ʀʀʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ 

ʦʪʨʘʩʣʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʦʮʝʥʢʠ ʠʥʥʦʚʘʮʠʡ. ʆʧʠʩʘʥ ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʦʙʱʠʭ ʠ ʯʘʩʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʥʥʦʚʘʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, 

ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʊʕʂ.  

 

Intellectual assessment of technological production innovations in the oil and 
gas industry  

 

Anisimova M.I. 

Candidate of the Department of Business Informatics, Bauman University, Moscow  
 

 

Abstract. This article presents a conceptual framework for the AI assessment of 

technological production innovations in the oil and gas industry. Methodological 

and technical-economic aspects of innovation assessment are considered. An 

approach based on the assessment of general and specific performance indicators 

of the innovations under consideration is described. 

Keywords: digitalization of production, digital transformation, digital 

technologies, digital twins, fuel and energy complex. 

 

ІĩГīГĲĮГ-!ВįĴИВİļĲЕЗĴļ!Į!ĳЖЕĨİГıВ!ĮЗЗİГīЕĩВĲĮĿ 
ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ ʧʝʨʝʞʠʚʘʝʪ ʵʪʘʧ ʩʪʨʫʢʪʫʨʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʫʞʝʩʪʦʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʛʣʦʙʘʣʴʥʳʭ ʨʳʥʢʦʚ [1]. ɺ ɻ ʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ 

ʟʥʘʯʠʤʦʩʪʴ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʛʣʘʩʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʩ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ 

[2,3].  

ʀʥʩʪʨʫʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʦʪʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ð ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʢʚʘʞʠʥ ʠ ʩʦʩʪʦʷʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʣʦʛʠʩʪʠʢʠ ʠ ʤʝʪʨʠʢ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ð ʬʦʨʤʠʨʫʷ ʦʩʥʦʚʫ 

ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 



XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

21 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [4]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ, ʚʦʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʫʩʢʦʨʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ɻ ʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

[5]. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʟʘʯʘʩʪʫʶ ʥʝ ʫʩʧʝʚʘʶʪ ʟʘ ʪʝʤʧʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʟʘʚʠʩʷʪ ʦʪ ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʳ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴʶ, ʪʦʛʜʘ ʢʘʢ ʀʀʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ 

ʟʥʘʥʠʷ ʠ ʜʘʥʥʳʝ, ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪ 

ʠʥʥʦʚʘʮʠʡ ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ [6,7].  

ɺʦʚʪʦʨʳʭ, ʫʩʠʣʠʚʘʝʪʩʷ ʟʘʧʨʦʩ ʥʘ ʧʨʦʟʨʘʯʥʳʝ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʠ 

ʚʝʨʠʬʠʮʠʨʫʝʤʳʝ ʤʝʪʦʜʠʢʠ ʧʨʠʦʨʠʪʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ: 

ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʴ ʥʝʬʪʝʛʘʟʦʚʳʭ ʘʢʪʠʚʦʚ ʠ ʨʠʩʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʪʨʝʙʫʶʪ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ, 

ʫʯʠʪʳʚʘʪʴ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʛʝʦʣʦʛʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʦʧʨʷʛʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʪʨʠʢʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ KPI [8]. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʀʀʦʮʝʥʢʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ, ʢʦʪʦʨʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʣ ʙ  r

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʟʨʝʣʦʩʪʴ ʨʝʰʝʥʠʡ, ʠʭ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʣʠʷʥʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʧʝʨʘʮʠʡ ʠ ʩʦʚʦʢʫʧʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʘʢʪʠʢʠ ʣʠʙʦ ʬʨʘʛʤʝʥʪʘʨʥʳ (ʬʦʢʫʩ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʟʣʘʭ 

ð ʜʦʙʳʯʘ, ʪʨʘʥʩʧʦʨʪ, ʧʝʨʝʨʘʙʦʪʢʘ), ʣʠʙʦ ʠʟʙʳʪʦʯʥʦ ʩʣʦʞʥʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ [9,10].  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʨʘʤʢʠ ʀʀʦʮʝʥʢʠ, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʜʘʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʤʦʜʝʣʠ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʨʠʩʢʦʚ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠ ʬʠʥʘʥʩʦʚʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʭ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ.  

ɻʠʧʦʪʝʟʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀʤʦʜʝʣʝʡ ʥʘ ʙʘʟʝ 

ʤʫʣʴʪʠʬʘʢʪʦʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʢʚʦʟʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʩʥʠʟʠʪ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʠ ʦʪʙʦʨʝ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʡ, ʦʙʝʩʧʝʯʠʚ 

ʧʨʠʨʦʩʪ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʝʟ ʫʭʫʜʰʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

 

ЌЗĲЕĩĲĻГ!ĳЕİЕĬГĲĮĿ 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ð 

ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʦʚʳʭ ʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʠʟʤʝʥʷʶʪ ʩʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ, ʜʦʙʳʯʠ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʣʦʛʠʩʪʠʢʠ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʫ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʮʠʬʨʦʚʳʤʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ [5,7]. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʢʚʘʞʠʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʥʝʜʨʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʛʝʦʣʦʛʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʟʘ ʩʯʝʪ 

ʩʝʥʩʦʨʠʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʝʨʝʭʦʜ ʢ ʙʦʣʝʝ ʛʠʙʢʠʤ ʠ ʫʩʪʦʡʯʠʚʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʩʭʝʤʘʤ.  
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ʀʭ ʦʪʣʠʯʘʶʪ ʠʟʤʝʨʠʤʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʮʝʥʥʦʩʪʴ (ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʳʭ 

ʟʘʪʨʘʪ, ʵʥʝʨʛʠʠ ʠ ʚʳʙʨʦʩʦʚ, ʨʦʩʪ ʥʝʬʪʝʦʪʜʘʯʠ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ), ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʚ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʣʘʩʪʝʨʘʭ ʠ 

ʠʥʪʝʛʨʘʮʠʷ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʩʨʝʜʫ ʧʨʝʜʧʨʠʷʪʠʷ [5,7].  

ʂʣʶʯʝʚʳʤ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʦʚʠʟʥʘ ʘʨʪʝʬʘʢʪʘ, ʥʦ ʠ ʝʛʦ ʚʩʪʨʘʠʚʘʝʤʦʩʪʴ 

ʚ ʮʝʧʦʯʢʫ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ: ʥʘʩʢʦʣʴʢʦ ʠʥʥʦʚʘʮʠʷ ʛʦʪʦʚʘ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢʘʢ ʦʥʘ ʩʦʯʝʪʘʝʪʩʷ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʬʦʥʜʦʤ ʩʢʚʘʞʠʥ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʠ ʩʧʦʩʦʙʥʘ ʣʠ ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʨʠʩʢʦʚ. 

ʀʀ-ʦʮʝʥʢʘ ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʦʧʨʷʞʝʥʠʝ ʨʘʟʥʦʨʦʜʥʳʭ 

ʜʘʥʥʳʭ ð ʦʪ ʩʢʚʘʞʠʥʥʳʭ ʪʝʣʝʤʝʪʨʠʡ, ʜʠʘʛʥʦʩʪʠʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʣʘʥʦʚ 

ʨʝʤʦʥʪʦʚ ʜʦ ʪʝʢʩʪʦʚ ʨʝʛʣʘʤʝʥʪʦʚ ʠ ʦʪʯʝʪʥʦʩʪʠ ð ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʚʣʝʯʝʥʠʝʤ 

ʧʨʠʟʥʘʢʦʚ, ʨʝʣʝʚʘʥʪʥʳʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ.  

ʄʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʪʜʝʣʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʦʪ ʬʦʥʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʥʥʦʚʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʠ 

ʫʩʣʦʚʠʡ ʧʣʘʩʪʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʨʠʢʠ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ [9].  

ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʣʫʯʘʝʪ ʚʝʨʠʬʠʮʠʨʫʝʤʫʶ ʢʘʨʪʠʥʫ ʚʣʠʷʥʠʷ 

ʥʦʚʦʚʚʝʜʝʥʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ: ʦʧʪʠʤʠʟʘʮʠʶ ʛʨʘʬʠʢʦʚ 

ʜʦʙʳʯʠ ʠ ʟʘʢʘʯʢʠ, ʧʝʨʝʘʣʦʢʘʮʠʶ ʙʨʠʛʘʜ ʠ ʩʝʨʚʠʩʦʚ, ʢʦʨʨʝʢʪʠʨʦʚʢʫ KPI 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʣʘʥʦʚ CAPEX/OPEX. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʧʨʝʜʩʪʘʶʪ ʥʝ ʢʘʢ ʪʦʯʝʯʥʳʝ çʛʘʜʞʝʪʳè, ʘ ʢʘʢ 

ʫʧʨʘʚʣʷʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʴʷ ʮʝʥʥʦʩʪʴ ʚʳʷʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʀʀ-ʧʦʜʜʝʨʞʘʥʥʫʶ ʦʮʝʥʢʫ, ʩʦʧʨʷʞʝʥʥʫʶ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [10]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʥʝʬʪʝʛʘʟʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʥʦʚʘʮʠʡ ʪʨʝʙʫʝʪ ʧʝʨʝʭʦʜʘ ʦʪ ʨʘʟʨʦʟʥʝʥʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʩʫʞʜʝʥʠʡ ʢ ʩʠʩʪʝʤʥʦʡ 

ʀʀ-ʧʦʜʜʝʨʞʢʝ ʨʝʰʝʥʠʡ, ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʜʘʥʥʳʝ ʩʢʚʘʞʠʥ, ʦʙʲʝʢʪʦʚ 

ʧʦʜʛʦʪʦʚʢʠ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʝʜʠʥʦʤ ʢʦʥʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ [11]. ʉʢʚʦʟʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ, ʜʘʪʯʠʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 

ʨʘʟʚʠʪʘʷ ʪʝʣʝʤʝʪʨʠʷ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʦ 

ʩʦʩʪʦʷʥʠʠ ʬʦʥʪʘʥʥʦʡ ʘʨʤʘʪʫʨʳ, ʥʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʦʤʧʨʝʩʩʦʨʦʚ, ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʠ ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʦʚ, ʘ ʪʘʢʞʝ ʬʠʢʩʠʨʦʚʘʪʴ 

ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʝʞʠʤʘʭ ʜʦʙʳʯʠ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ [8]. ʅʘ 

ʵʪʦʡ ʦʩʥʦʚʝ ʀʀ-ʦʮʝʥʢʘ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʘʟʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 

ʠʥʥʦʚʘʮʠʡ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʥʦʨʤʘʪʠʚʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʣʦʞʥʦʡ ʤʥʦʛʦʫʟʣʦʚʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ [8]. 

ʂʣʶʯʝʚʳʤ ʧʦʣʦʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʨʘʢʪʦʚʢʘ ʠʥʥʦʚʘʮʠʠ ʥʝ ʢʘʢ ʪʦʯʝʯʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʘ ʢʘʢ ʠʟʤʝʥʷʶʱʝʛʦ ʩʠʩʪʝʤʫ ʥʘʙʦʨʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʧʦʪʦʢʠ ʩʳʨʴʷ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ. ʃʶʙʘʷ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ð ʦʪ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʛʝʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʜʦ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʛʣʫʙʦʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʭ ʨʝʰʝʥʠʡ ð ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴʩʷ ʚ ʝʝ ʚʣʠʷʥʠʠ 

ʥʘ ʩʦʚʦʢʫʧʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ ʠ ʮʝʧʦʯʢʫ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ.  

ʀʀ-ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ 
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ʩʚʷʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʪʨʘʪʝʛʠʠ ʊʆʠʈ ʩ ʤʝʪʨʠʢʘʤʠ 

ʜʝʙʠʪʘ, ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʚʣʝʯʝʥʠʷ, ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ, ʚʳʙʨʦʩʘʤʠ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚ ʥʘ 

ʝʜʠʥʦʡ ʰʢʘʣʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [12]. 

ɺʘʞʥʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʧʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʢʘʢ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ ʜʣʷ ʙʳʩʪʨʦʡ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ ʠ 

ʩʮʝʥʘʨʥʦʛʦ ʘʥʘʣʠʟʘ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʝʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʚʷʟʢʘ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʩ ʧʦʪʦʢʘʤʠ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʀʀ-ʘʣʛʦʨʠʪʤʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʩʯʠʪʳʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ, ʫʪʦʯʥʷʪʴ ʜʦʧʫʱʝʥʠʷ ʠ ʧʦʣʫʯʘʪʴ 

ʦʧʝʨʘʪʠʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʩʪʨʦʡʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ, ʧʝʨʝʥʦʩʫ 

ʥʘʛʨʫʟʦʢ, ʧʝʨʝʥʘʩʪʨʦʡʢʝ ʥʘʩʦʩʥʳʭ ʢʨʠʚʳʭ ʠʣʠ ʠʟʤʝʥʝʥʠʶ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʟʣʦʚ 

ʧʦʜʛʦʪʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʘ ʠʥʥʦʚʘʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʠʪʝʨʘʪʠʚʥʦʡ: ʢʘʞʜʘʷ ʚʦʣʥʘ 

ʚʥʝʜʨʝʥʠʷ ʧʦʨʦʞʜʘʝʪ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʥʘ ʢʦʪʦʨʳʭ ʀʀ ʫʪʦʯʥʷʝʪ ʧʨʦʛʥʦʟʳ 

ʥʘʜʝʞʥʦʩʪʠ, ʧʨʦʛʥʦʟ ʜʝʙʠʪʘ ʠ NPV, ʘ ʪʘʢʞʝ ʢʦʤʧʨʦʤʠʩʩʳ ʤʝʞʜʫ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʛʠʙʢʦʩʪʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ [13]. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʀʀ-ʦʮʝʥʢʠ ʩʪʨʦʠʪʩʷ ʥʘ ʩʦʚʤʝʱʝʥʠʠ 

ʧʦʪʦʢʦʚ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʤʦʜʝʣʷʤʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ɸʣʛʦʨʠʪʤʳ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʩʪʘʪʠʯʝʩʢʠʤ ʩʨʘʚʥʝʥʠʝʤ 

ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ: ʦʥʠ ʫʯʠʪʳʚʘʶʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʮʝʥʦʚʳʭ ʢʦʥʲʶʥʢʪʫʨ, ʛʨʘʬʠʢʠ ʦʩʪʘʥʦʚʦʚ, ʨʝʩʫʨʩʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʨʦʢʠ 

ʧʦʩʪʘʚʦʢ ʠ ʵʬʬʝʢʪʳ ʦʙʫʯʘʝʤʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʤʝʪʨʠʢʘ ʦʞʠʜʘʝʤʦʡ ʧʨʠʚʝʜʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʨʠʩʢʘ, ʜʦʧʦʣʥʝʥʥʘʷ ʩʪʨʝʩʩ-ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʧʣʘʥʦʚ ʚʥʝʜʨʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʝʢʪʠʚʥʦ ʨʘʥʞʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʠ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʤʘʨʞʫ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʰʦʢʘʤ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʢʨʘʱʘʪʴ ʫʜʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ 

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʥʪʝʢʩʪ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʥʠʮʳ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʀʀ-ʦʮʝʥʢʠ. ɹʝʟ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʨʦʣʠ ʬʫʥʢʮʠʡ ʜʦʙʳʯʠ, ʧʦʜʛʦʪʦʚʢʠ, ʵʥʝʨʛʝʪʠʢʠ, 

ʨʝʤʦʥʪʘ, ʀʊ ʠ HSE, ʘ ʪʘʢʞʝ ʙʝʟ ʨʝʛʣʘʤʝʥʪʦʚ ʧʦ ʢʘʯʝʩʪʚʫ ʜʘʥʥʳʭ, ʝʜʠʥʳʭ 

ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʧʦʣʠʪʠʢʠ MDM ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝ ʜʦʩʪʠʛʘʶʪ 

ʮʝʭʦʚʦʛʦ ʫʨʦʚʥʷ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʬʬʝʢʪ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ 

ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ: ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʝʡ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʘʪʯʠʢʦʚ ð ʢ ʩʙʦʨʫ 

ʠ ʦʯʠʩʪʢʝ ʜʘʥʥʳʭ, ʤʦʜʝʣʷʤ ʠ ʚʠʪʨʠʥʘʤ ʧʦʢʘʟʘʪʝʣʝʡ ð ʠ ʜʘʣʝʝ ʢ ʧʨʦʮʝʜʫʨʘʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʢʦʤʠʪʝʪʘʤ. ʇʨʠ ʪʘʢʦʤ ʫʩʪʨʦʡʩʪʚʝ 

ʠʥʥʦʚʘʮʠʠ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʧʠʣʦʪʘʤʠ çʚ ʩʝʙʝè ʠ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ 

ʨʝʛʣʘʤʝʥʪʳ, ʛʜʝ ʀʀ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʅʘʢʦʥʝʮ, ʢʘʯʝʩʪʚʦ ʀʀ-ʦʮʝʥʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝʤ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠ ʵʪʠʢʦʡ ʜʘʥʥʳʭ. ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʨʝʜʳ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳ ʚʝʨʠʬʠʮʠʨʫʝʤʦʩʪʴ ʤʦʜʝʣʝʡ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʨʝʡʬʫ ʜʘʥʥʳʭ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʠ ʟʘʱʠʪʘ ʦʪ ʧʨʝʜʚʟʷʪʦʩʪʝʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʜʠʩʙʘʣʘʥʩʘ ʥʘʙʣʶʜʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʨʝʜʢʠʭ ʦʪʢʘʟʦʚ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ). ʇʨʠʤʝʥʝʥʠʝ ʙʘʡʝʩʦʚʩʢʠʭ ʦʙʥʦʚʣʝʥʠʡ, 

ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʧʨʦʛʥʦʟʦʚ, ʨʝʛʫʣʷʨʥʦʡ ʧʝʨʝʢʘʣʠʙʨʦʚʢʠ ʠ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʘʫʜʠʪʘ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʫʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʠ 

ʥʘʜʝʞʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʀʀ-ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʠʥʥʦʚʘʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʨʘʟʦʚʦʡ ʵʢʩʧʝʨʪʠʟʦʡ, ʘ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʝʡ 
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ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʣʘʥʦʤʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʚʩʝʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʘʢʪʠʚʦʚ. 

 

ЊГĴЕīĻ!ĮЗЗİГīЕĩВĲĮĿ 
ʈʘʙʦʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʳʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʦʙʲʝʜʠʥʷʶʱʠʡ 

ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʧʝʨʩʧʝʢʪʠʚʳ ʦʮʝʥʢʠ 

ʠʥʥʦʚʘʮʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ [14-16].  

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠ 

ʦʪʨʘʩʣʝʚʳʝ ʦʪʯʝʪʳ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʜʘʥʥʳʝ ʧʦ ʚʥʝʜʨʝʥʠʶ 

ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʥʘ ʧʨʦʤʳʩʣʘʭ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʩ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʤʝʪʨʠʢʘʤʠ ʵʬʬʝʢʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʚʷʟʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʨʝʞʠʤʘʤʠ [17]. ɼʣʷ 

ʩʥʠʞʝʥʠʷ ʩʤʝʱʝʥʠʷ ʦʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʘʢʪʠʚʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʠʝʤʳ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʦ ʪʠʧʘʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʟʨʝʣʦʩʪʠ ʬʦʥʜʘ ʩʢʚʘʞʠʥ ʠ ʫʨʦʚʥʶ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʳʚʦʜʦʚ ʧʨʦʚʝʨʷʣʘʩʴ ʯʝʨʝʟ ʧʝʨʝʢʨʝʩʪʥʫʶ 

ʚʘʣʠʜʘʮʠʶ ʥʘ ʨʘʟʥʦʨʦʜʥʳʭ ʤʘʩʩʠʚʘʭ ʜʘʥʥʳʭ [18-20]. 

ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʤʝʪʦʜʠʢʠ ʚʳʩʪʫʧʠʣʠ ʩʦʚʨʝʤʝʥʥʳʝ GPT-ʩʠʩʪʝʤʳ 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʨʘʩʰʠʨʝʥʥʦʡ ʘʥʘʣʠʪʠʢʠ ʪʝʢʩʪʦʚ ʠ ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ. ʆʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʪʝʨʤʠʥʦʣʦʛʠʠ ʚ ʦʪʯʝʪʘʭ, 

ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʦʢ ʤʝʞʜʫ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ ʠ 

ʥʘʙʣʶʜʘʝʤʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʦʪʢʣʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʛʠʧʦʪʝʟ ʦ 

ʤʝʭʘʥʠʟʤʘʭ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʨʦʭʦʜʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʧʨʦʚʝʨʢʫ [2,3]. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʠʤʝʥʷʣʘʩʴ ʩʭʝʤʘ çʜʚʦʡʥʦʛʦ ʯʪʝʥʠʷè, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ ʵʢʩʧʝʨʪʥʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʘ ʨʘʩʭʦʞʜʝʥʠʷ ʨʘʟʨʝʰʘʣʠʩʴ ʧʫʪʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʟʦʨʘ ʧʝʨʚʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʣʦʛʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ. ʊʘʢʦʡ ʢʦʥʪʫʨ ʧʦʟʚʦʣʠʣ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʛʘʣʣʶʮʠʥʘʮʠʡ 

ʤʦʜʝʣʝʡ ʠ ʧʦʚʳʩʠʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʡ [21]. ʀʥʪʝʛʨʘʮʠʷ ʵʪʠʭ 

ʤʝʪʦʜʦʚ ʩ ʀʀ-ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʦʙʝʩʧʝʯʠʣʘ ʩʚʷʟʥʦʩʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
 

ЎГĭИİļĴВĴĻ 
ʃʶʙʘʷ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʯʝʨʝʟ ʧʨʠʟʤʫ ʝʝ ʚʢʣʘʜʘ ʚ ʩʦʚʦʢʫʧʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ, ʛʜʝ ʚʳʧʫʩʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʘʩʰʪʘʙʘʤʠ ʢʘʧʠʪʘʣʘ ʠ ʪʨʫʜʘ, ʥʦ ʠ ʢʘʯʝʩʪʚʦʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʮʠʬʨʦʚʳʭ ʧʨʘʢʪʠʢ [2,3].  

ɺʩʪʨʘʠʚʘʥʠʝ ʀʀ-ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʚʳʷʚʣʷʪʴ ʧʨʝʜʝʣʴʥʳʡ 

ʧʨʦʜʫʢʪ (ʧʨʝʜʝʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ) ʠʥʥʦʚʘʮʠʠ, ʦʪʜʝʣʷʷ ʵʬʬʝʢʪ ʪʝʭʥʦʣʦʛʠʠ ʦʪ 

ʰʫʤʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʦʚ ʠ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʯʝʨʝʟ ʩʦʧʦʩʪʘʚʣʝʥʠʝ çʜʦ/ʧʦʩʣʝè ʥʘ ʫʨʦʚʥʝ ʩʢʚʘʞʠʥ, ʫʩʪʘʥʦʚʦʢ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʫʟʣʦʚ ʩ ʫʯʝʪʦʤ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʬʦʥʜʘ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [22]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʘʞʥʦ ʠʟʤʝʨʷʪʴ ʚʣʠʷʥʠʝ ʥʘ ʮʝʧʦʯʢʫ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ: 

ʦʪ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ ʠ ʙʫʨʝʥʠʷ ʜʦ ʧʦʜʛʦʪʦʚʢʠ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʙʳʪʘ. ʀʟʤʝʥʝʥʠʝ 

ʧʨʦʬʠʣʷ ʨʠʩʢʘ, ʚʨʝʤʝʥʠ ʮʠʢʣʘ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʨʘʥʩʣʠʨʫʝʪʩʷ ʚ ʤʘʨʞʠʥʘʣʴʥʦʩʪʴ ʯʝʨʝʟ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʳʭ ʠʟʜʝʨʞʝʢ, ʧʦʪʝʨʴ ʠ 

ʧʨʦʩʪʦʝʚ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʘ ʜʝʙʠʪʘ ʠ ʟʘʛʨʫʟʢʠ 

ʤʦʱʥʦʩʪʝʡ [23].  
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ʄʝʪʨʠʢʠ ʜʦʣʞʥʳ ʩʚʷʟʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ KPI (ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʝʡ, 

ʧʦʣʥʦʪʫ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ) ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ (OPEX, CAPEX, NPV, IRR) ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. 

ʀʀ-ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʠ 

ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʷ ʩʦʦʪʥʝʩʪʠ ʣʦʢʘʣʴʥʳʝ 

ʵʬʬʝʢʪʳ ʩ ʠʪʦʛʦʚʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʝ ʤʝʪʨʠʢʠ, 

ʦʪʨʘʞʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ: 

ʜʠʥʘʤʠʢʘ ʜʦʙʳʯʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʧʦʧʫʪʥʦʛʦ ʛʘʟʘ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʟʚʣʝʯʝʥʠʷ ʠ 

ʧʨʦʩʪʦʷ ʬʦʥʜʘ ʩʢʚʘʞʠʥ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ, ʫʜʝʣʴʥʳʝ 

CAPEX/OPEX ʠ ʦʧʝʨʘʮʠʦʥʥʘʷ ʤʘʨʞʠʥʘʣʴʥʦʩʪʴ. ʕʪʠ ʠʥʜʠʢʘʪʦʨʳ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 

ʩʢʚʦʟʥʳʭ ʚʨʝʤʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ, ʩ ʫʯʝʪʦʤ ʬʦʥʦʚʳʭ 

ʠʟʤʝʥʝʥʠʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʣʘʩʪʘ ʠ ʢʘʣʝʥʜʘʨʷ ʨʝʤʦʥʪʦʚ. ɼʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʩʤʝʰʝʥʠʷ ʵʬʬʝʢʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ 

ʢʚʘʟʠʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ ʩʝʟʦʥʥʦʩʪʠ ʠ ʧʦʛʦʜʥʳʤ 

ʬʘʢʪʦʨʘʤ, ʘ ʪʘʢʞʝ ʙʘʡʝʩʦʚʩʢʠʝ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʨʘʟʜʝʣʠʪʴ ʚʢʣʘʜ ʠʥʥʦʚʘʮʠʠ ʠ ʚʥʝʰʥʠʭ ʰʦʢʦʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʣʫʞʠʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʨʠʨʦʩʪʘ ʩʠʩʪʝʤʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʝʛʦ ʜʦʚʝʨʠʪʝʣʴʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ʏʘʩʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʫʟʣʦʚʳʭ ʵʣʝʤʝʥʪʘʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ ʠ ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ 

ʠʥʥʦʚʘʮʠʡ ʠ ʠʭ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʜʦʙʳʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʥʘʣʠʟʠʨʫʶʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ 

ʜʝʙʠʪʘ ʠ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʦ ʩʪʘʜʠʷʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʣʝʙʘʥʠʷʤ ʧʣʘʩʪʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʥʘʜʝʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʥʘʨʘʙʦʪʢʝ ʜʦ ʦʪʢʘʟʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʭʠʤʠʢʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʣʶʠʜʦʚ ʠ ʢ ʢʘʯʝʩʪʚʫ ʩʝʨʚʠʩʘ 

ʚʘʭʪʦʚʳʭ ʙʨʠʛʘʜ. ɼʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʫʯʠʪʳʚʘʶʪʩʷ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʠ ʚʳʭʦʜ ʮʝʣʝʚʳʭ ʬʨʘʢʮʠʡ, ʙʘʣʘʥʩ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʘ, 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʠ ʯʘʩʪʦʪʘ 

ʚʥʝʧʣʘʥʦʚʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʀʀ-ʤʦʜʝʣʠ ʦʙʲʝʜʠʥʷʶʪ ʵʪʠ ʯʘʩʪʥʳʝ ʤʝʪʨʠʢʠ ʩ 

ʦʙʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʝʜʠʥʫʶ ʧʨʠʯʠʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʬʦʨʤʠʨʫʷ ʧʨʦʛʥʦʟ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠ 

ʨʠʩʢʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʝʨʝʥʦʩʝ ʠʥʥʦʚʘʮʠʠ ʥʘ ʜʨʫʛʠʝ ʢʣʘʩʪʝʨʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʫʶ ʠ 

ʚʝʨʠʬʠʮʠʨʫʝʤʫʶ ʦʮʝʥʢʫ, ʩʥʠʞʘʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ 

ʠ ʠʥʪʝʛʨʠʨʫʝʪ ʠʥʥʦʚʘʮʠʠ ʚ ʢʦʥʪʫʨ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʙʝʟ 

ʥʘʨʫʰʝʥʠʷ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ. 

ʂʦʨʨʝʢʪʥʘʷ ʦʮʝʥʢʘ ʀʀ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʝʙʫʝʪ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʨʦʟʨʘʯʥʦʡ ʢʘʫʟʘʣʴʥʦʡ ʘʪʨʠʙʫʮʠʠ. ʈʝʛʫʣʷʨʥʘʷ ʧʝʨʝʢʘʣʠʙʨʦʚʢʘ 

ʤʦʜʝʣʝʡ ʠ ʤʦʥʠʪʦʨʠʥʛ ʜʨʝʡʬʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʢʘʯʝʩʪʚʘ, ʘ ʫʯʝʪ 

ʦʛʨʘʥʠʯʝʥʠʡ ʠʟʤʝʥʝʥʠʡ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʩʨʳʚʳ 

ʚʥʝʜʨʝʥʠʷ. ʊʘʢʦʡ ʢʦʥʪʫʨ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʥʘ 

ʦʩʥʦʚʝ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʬʘʢʪʦʚ. 

 



XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

26 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʧʨʘʚʜʘʥʦ, ʢʦʛʜʘ ʜʦʢʘʟʘʥʘ ʧʨʠʙʘʚʢʘ ʢ ʚʳʧʫʩʢʫ ʠ 

ʩʥʠʞʝʥʠʝ ʚʘʨʠʘʪʠʚʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʥʝ ʨʘʟʦʚʦʡ ʠʥʠʮʠʘʪʠʚʦʡ. 

 
ЌĨЗИĬīГĲĮГ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʩʪʘʥʦʚʠʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʣʠʰʴ ʧʨʠ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʢʦʥʪʫʨ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʩʚʷʟʘʥʳ ʝʜʠʥʳʤ ʮʠʢʣʦʤ [21].  

ʂʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʟʜʝʩʴ ʚʳʩʪʫʧʘʝʪ ʢʘʫʟʘʣʴʥʘʷ ʘʪʨʠʙʫʮʠʷ ʵʬʬʝʢʪʦʚ: 

ʤʦʜʝʣʠ, ʦʧʪʠʤʠʟʠʨʫʶʱʠʝ ʨʝʞʠʤʳ ʜʦʙʳʯʠ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ, ʜʦʣʞʥʳ 

ʧʨʦʚʝʨʷʪʴʩʷ ʥʘ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ ʬʘʢʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʬʦʥʜʘ ʩʢʚʘʞʠʥ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʫʟʢʠʝ ʤʝʩʪʘ ʠ ʨʝʛʣʘʤʝʥʪʥʳʝ ʦʢʥʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ ʢʦʨʨʝʢʪʥʦʩʪʴ ʤʝʪʨʠʢ ï ʦʪ ʧʨʠʨʦʩʪʘ ʜʝʙʠʪʘ ʠ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʳʭ 

ʵʥʝʨʛʦʟʘʪʨʘʪ ʜʦ ʫʤʝʥʴʰʝʥʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ï 

ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʘʣʛʦʨʠʪʤʦʚ, ʥʦ ʠ 

ʦʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ, ʜʦʩʪʫʧʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʧʨʘʚʠʣ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ. ʇʨʘʢʪʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʨʝʰʝʥʠʡ ʤʝʞʜʫ ʢʣʘʩʪʝʨʘʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʝʟ 

ʧʝʨʝʦʮʝʥʢʠ ʢʦʥʪʝʢʩʪʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʳʰʝʥʥʳʤ ʦʞʠʜʘʥʠʷʤ: ʨʘʟʣʠʯʠʷ ʚ 

ʧʨʦʬʠʣʷʭ ʧʣʘʩʪʦʚ, ʩʦʩʪʘʚʝ ʬʣʶʠʜʦʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʚʷʟʢʠ ʠʩʢʘʞʘʶʪ ʦʮʝʥʢʫ 

ʚʢʣʘʜʘ ʀʀ ʠ ʪʨʝʙʫʶʪ ʘʜʘʧʪʠʚʥʦʡ ʧʝʨʝʢʘʣʠʙʨʦʚʢʠ [24]. 

ɺʘʞʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʨʦʣʠ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʫʩʪʦʡʯʠʚʳʭ ʵʬʬʝʢʪʦʚ. 

ʈʘʥʜʦʤʠʟʘʮʠʷ ʧʦ ʦʙʲʝʢʪʘʤ ʠ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʘʤ, ʢʚʘʟʠʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʩʭʝʤʳ ʩ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʠ ʩʢʚʦʟʥʘʷ ʚʘʣʠʜʘʮʠʷ ʥʘ ʦʧʝʨʘʪʠʚʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʦʪʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʤʦʜʝʣʠ ʦʪ ʬʦʥʦʚʳʭ 

ʢʦʣʝʙʘʥʠʡ ʩʧʨʦʩʘ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʩʝʟʦʥʥʦʩʪʴ ʠ ʧʣʘʥʦʚʦ-

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʝ ʦʩʪʘʥʦʚʳ. ʇʨʠ ʵʪʦʤ ʜʦʣʛʦʩʨʦʯʥʘʷ ʮʝʥʥʦʩʪʴ ʀʀ-ʧʦʜʭʦʜʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʤʛʥʦʚʝʥʥʳʤʠ ʚʳʠʛʨʳʰʘʤʠ, ʘ ʩʥʠʞʝʥʠʝʤ ʜʠʩʧʝʨʩʠʠ ʢʣʶʯʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʚʳʰʝʥʠʝʤ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ [25]. 

ʈʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʜʨʝʡʬʘ ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʴ ʚʝʨʩʠʡ ʬʫʥʢʮʠʡ ʩʪʦʠʤʦʩʪʠ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʮʝʣʝʚʳʭ ʤʝʪʨʠʢ ʩ ʫʯʝʪʦʤ 

ʠʟʤʝʥʝʥʠʷ ʩʪʠʤʫʣʘ ʦʧʝʨʘʪʦʨʦʚ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ. 

ɺʩʪʨʘʠʚʘʥʠʝ ʪʘʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʨʝʛʣʘʤʝʥʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʣʦʞʥʳʭ ʩʠʛʥʘʣʦʚ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘʢʦʥʝʮ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʀʀ-

ʠʥʠʮʠʘʪʠʚ ʦʧʨʘʚʜʘʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʜʦʢʘʟʫʝʤʦʛʦ ʵʬʬʝʢʪʘ ʥʘ 

ʧʠʣʦʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʚ ʧʦʭʦʞʠʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [24,25]. ʂʦʛʜʘ ʥʘʨʷʜʫ ʩ ʧʨʠʨʦʩʪʦʤ 

ʚʧrʫʩʢʘ ʬʠʢʩʠʨʫʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʨʘʟʦʚʦʡ ʠʥʠʮʠʘʪʠʚʦʡ ʠ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʢʘʜʨʦʚʦʡ ʠ 

ʧʨʦʮʝʩʩʥʦʡ ʛʦʪʦʚʥʦʩʪʠ: ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʧʨʠʥʮʠʧʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʦʜʝʣʝʡ 
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ʠ ʫʧʨʘʚʣʝʥʠʶ ʧʦ ʜʘʥʥʳʤ, ʯʝʪʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʠʟʤʝʥʝʥʠʝ 

ʨʝʞʠʤʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʟʨʘʯʥʦʡ ʩʭʝʤʳ ʵʩʢʘʣʘʮʠʠ ʧʨʠ ʦʪʢʣʦʥʝʥʠʷʭ. ɺ ʪʘʢʦʤ 

ʬʦʨʤʘʪʝ ʀʀ ʚʳʩʪʫʧʘʝʪ ʥʝ ʘʚʪʦʥʦʤʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʘ ʯʘʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʛʣʘʩʦʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ 

ʦʧʪʠʤʠʟʘʮʠʡ ʩ ʮʝʣʷʤʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

ęВįİľķГĲĮГ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʀʀ-ʦʮʝʥʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʦʯʥʦʩʪʴʶ ʤʦʜʝʣʝʡ ʠ ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ, ʥʦ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʢʦʥʪʫʨʦʚ ð ʦʪ ʨʝʛʣʘʤʝʥʪʦʚ ʩʤʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦ ʤʝʭʘʥʠʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ ʘʢʪʠʚʘ ʠ ʭʦʣʜʠʥʛʘ.  

ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʩʦʟʜʘʝʪʩʷ ʪʘʤ, ʛʜʝ ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʣʳ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʳ ʩ ʫʧʨʘʚʣʷʝʤʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʣʠʤʠʪʘʤʠ, ʘ ʤʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ 

(ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʨʝʡʬʫ ʜʘʥʥʳʭ, ʧʦʣʥʦʪʘ ʥʘʙʣʶʜʝʥʠʡ) 

ʚʩʪʨʦʝʥʳ ʚ KPI ʦʧʝʨʘʮʠʦʥʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʘʥʜ. ʇʨʠ ʵʪʦʤ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳ ʧʨʦʟʨʘʯʥʦʩʪʴ ʪʨʘʢʪʦʚʦʢ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ 

ʚʝʨʠʬʠʮʠʨʫʝʤʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʣʦʢʘʣʴʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʫʱʝʨʙ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʬʦʥʜʘ 

ʩʢʚʘʞʠʥ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʧʣʦʱʘʜʢʘʤʠ, ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ ʧʨʘʢʪʠʢ ʫʯʝʪʘ ʧʨʦʩʪʦʝʚ ʠ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʘ 

ʪʘʢʞʝ ʩ ʵʬʬʝʢʪʘʤʠ ʚʥʝʰʥʝʡ ʢʦʥʲʶʥʢʪʫʨʳ, ʠʩʢʘʞʘʶʱʠʤʠ ʦʮʝʥʢʫ ʚʢʣʘʜʘ 

ʦʪʜʝʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ. ɼʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʜʚʠʥʫʪʳʭ ʤʝʪʦʜʦʚ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʭʨʘʥʷʝʪʩʷ ʨʠʩʢ ʩʤʝʱʝʥʠʷ, 

ʝʩʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʨʠʛʘʜ, 

ʦʙʥʦʚʣʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ) ʧʨʦʠʩʭʦʜʷʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʤʦʜʝʣʝʡ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ð ʨʘʟʣʠʯʠʷ ʚ ʟʨʝʣʦʩʪʠ 

ʀʊ-ʣʘʥʜʰʘʬʪʘ ʠ ʫʨʦʚʥʝ ʪʝʣʝʤʝʪʨʠʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʧʦʣʥʦʪʫ ʧʨʠʟʥʘʢʦʚ ʠ ʛʣʫʙʠʥʫ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʮʠʢʣʝ ñʜʘʥʥʳʝ ð ʨʝʰʝʥʠʝ ð ʵʬʬʝʢʪò. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʩʢʚʦʟʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʜʠʟʘʡʥ 

ʧʠʣʦʪʦʚ, ʤʝʪʦʜʳ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʘ ʠ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʥʦʩʘ 

ʤʦʜʝʣʝʡ ʤʝʞʜʫ ʘʢʪʠʚʘʤʠ ʩ ʢʦʥʪʨʦʣʝʤ ʢʦʥʪʝʢʩʪʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʇʝʨʩʧʝʢʪʠʚʥʳ ʛʠʙʨʠʜʥʳʝ ʧʦʜʭʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʩ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʀʀ-ʦʮʝʥʢʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʝʞʠʤʥʳʤ 

ʩʜʚʠʛʘʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʵʪʘʣʦʥʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʩ ʤʘʨʢʠʨʦʚʢʦʡ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʠ ʩʦʙʳʪʠʡ ʫʧʨʘʚʣʝʥʠʷ. ʆʪʜʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ð ʬʦʨʤʘʣʠʟʘʮʠʷ 

ʦʨʛʜʠʟʘʡʥʘ ñʯʝʣʦʚʝʢ-ʚ-ʢʦʥʪʫʨʝò ʩ ʤʝʪʨʠʢʘʤʠ ʜʦʚʝʨʠʷ ʢ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʦʙʲʷʩʥʠʤʦʩʪʠ ʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʦʪʢʣʶʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʠ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʠ 

ʨʦʩʪʘ ʦʙʲʝʤʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʥʳʤʠ ʯʘʩʪʷʤʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ. ʅʘʜʝʞʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʩʢʠʤʠ 

ʟʘʧʘʩʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʠ ʫʤʝʥʴʰʝʥʠʠ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʪʝʭʥʠʢʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʩʝʨʚʠʩʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʩʠʪʴ ʠʭ ʪʦʯʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ 

ʨʘʩʭʦʜʳ ʨʝʩʫʨʩʦʚ.  
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Abstract. In the context of the intensive development of the transport industry and 

the growing volume of vehicle maintenance, the issue of effective spare parts 

management has become particularly important. Reliable and efficient inventory 

management helps to reduce costs, improve customer service, and minimize 

equipment downtime. Therefore, the implementation of modern control tools for 

managing spare parts inventory has become a crucial task for service transport 

companies, as it allows for transparent processes, increased accuracy, and 

reduced resource consumption. 
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ІĩГīГĲĮГ 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʢʣʘʜʩʢʠʤʠ ʟʘʧʘʩʘʤʠ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʨʚʠʩʥʳʭ ʢʦʤʧʘʥʠʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʳʩʷʯ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʠʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ [1]. 

ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝ 

ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʩʝʨʚʠʩʘ ʠ ʩʦʢʨʘʱʝʥʠʝʤ 

ʟʘʪʨʘʪ ʥʘ ʭʨʘʥʝʥʠʝ ʟʘʧʘʩʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʠʪʫʘʮʠʷʤ, ʢʦʛʜʘ ʩʢʣʘʜʳ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʧʦʣʥʝʥʳ ʥʝʣʠʢʚʠʜʘʤʠ ʠ ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʜʝʪʘʣʝʡ [1]. ʋʩʫʛʫʙʣʷʝʪ ʩʠʪʫʘʮʠʶ ʨʦʩʪ ʮʝʥ ʥʘ ʩʳʨʴʝ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, 

ʨʘʟʨʳʚʳ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ, 

ʚʳʥʫʞʜʘʶʱʠʝ ʢʦʤʧʘʥʠʠ ʠʩʢʘʪʴ ʥʦʚʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʟʘʥʦʚʦ ʚʳʩʪʨʘʠʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʟʘʢʫʧʦʢ [2]. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʩʢʣʘʜʩʢʦʛʦ ʫʯʝʪʘ ʯʘʩʪʦ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʝʥʝʜʞʤʝʥʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʨʝʣʝʚʘʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʥʦʩʷʪ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ 

ʠ ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʙʫʜʫʱʝʝ [3]. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʨʠʩʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʨʳʥʢʝ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʦʮʝʥʢʘʤ, ʜʦʩʪʠʛʘʝʪ 30% ʦʪ ʦʙʱʝʡ ʧʘʨʪʠʠ [4]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʚʥʝʜʨʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʥʳʤʠ ʯʘʩʪʷʤʠ ʥʘ ʩʢʣʘʜʘʭ ʩʝʨʚʠʩʥʳʭ ʢʦʤʧʘʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: ʨʘʩʢʨʳʪʴ ʩʫʱʥʦʩʪʴ ʢʦʥʪʨʦʣʣʠʥʛʘ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʠʤʝʥʠʤʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʚ ʩʝʨʚʠʩʥʳʭ ʢʦʤʧʘʥʠʷʭ, 

ʚʳʷʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʠʧʠʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʫʯʝʪʘ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ, ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ 

ʧʨʠʤʝʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʟʘʧʘʩʦʚ, ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ 

ʦʧʝʨʘʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ. 
 

ĚĲЗĴЖИıГĲĴĻ!įЕĲĴЖЕİİĮĲĪВ!ĩ!ИĳЖВĩİГĲĮĮ!ĭВĳВЗВıĮ! 

ʉʝʛʦʜʥʷ ʢʦʥʪʨʦʣʣʠʥʛ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ 

ʧʨʦʮʝʩʩʦʚ ʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʚ ʩʝʙʷ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ, ʫʯʝʪ 

ʠ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʮʝʣʝʡ 

ʧʨʝʜʧʨʠʷʪʠʷ [5]. ɽʛʦ ʩʫʱʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʝ ʦʪ ʧʨʦʩʪʦʛʦ ʢʦʥʪʨʦʣʷ ʢ 

ʩʠʩʪʝʤʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʩʨʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ 

ʩʝʨʚʠʩʥʳʭ ʢʦʤʧʘʥʠʡ, ʛʜʝ ʟʘʧʘʩʳ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 
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ʠ ʟʘʧʘʩʥʳʤʠ ʯʘʩʪʷʤʠ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʩʦʢʨʘʱʝʥʠʝʤ ʠʟʜʝʨʞʝʢ ʭʨʘʥʝʥʠʷ ʠ ʥʝʜʦʧʫʱʝʥʠʝʤ ʜʝʬʠʮʠʪʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʧʘʨʘʣʠʟʦʚʘʪʴ ʦʩʥʦʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [6]. 

ʆʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʣʫʞʠʪ ABC-

ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʧʘʩʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʚʩʝʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʠʝ ʟʘʪʨʘʪʳ: ɸ 

(ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʧʦʟʠʮʠʠ), ɺ (ʧʨʦʤʝʞʫʪʦʯʥʳʝ) ʠ ʉ (ʥʘʠʤʝʥʝʝ ʮʝʥʥʳʝ, ʥʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ) [7]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʚʥʠʤʘʥʠʝ, ʦʜʥʘʢʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʭʘʨʘʢʪʝʨʘ ʧʦʪʨʝʙʣʝʥʠʷ ʵʪʠʭ 

ʟʘʧʘʩʦʚ. 

ʀʤʝʥʥʦ ʵʪʫ ʟʘʜʘʯʫ ʨʝʰʘʝʪ XYZ-ʘʥʘʣʠʟ, ʣʦʛʠʯʝʩʢʠ ʜʦʧʦʣʥʷʶʱʠʡ ABC-

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʮʝʥʢʦʡ ʧʨʦʛʥʦʟʠʨʫʝʤʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʝʛʦ ʦʩʥʦʚʝ ʣʝʞʠʪ 

ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʩʧʨʦʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʳ ʩʦ 

ʩʪʘʙʠʣʴʥʳʤ (X), ʥʝʨʝʛʫʣʷʨʥʳʤ (Y) ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ (Z) ʧʦʪʨʝʙʣʝʥʠʝʤ [8]. 

ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʜʚʫʭ ʤʝʪʦʜʦʚ ʩʦʟʜʘʝʪ ʥʘʜʝʞʥʳʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʜʝʚʷʪʴ ʦʜʥʦʨʦʜʥʳʭ 

ʛʨʫʧʧ ʪʨʝʙʫʶʪ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥ 

ʤʝʪʦʜ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ (MRP), ʢʦʪʦʨʳʡ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʚʳʚʦʜʳ ʘʥʘʣʠʟʘ ʚ ʢʦʥʢʨʝʪʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʣʘʥʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʩʧʝʮʠʬʠʢʘʮʠʷʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʟʘʧʘʩʦʚ, ʚʳʯʠʩʣʷʝʪ ʦʙʲʝʤ ʠ ʩʨʦʢʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʢʫʧʦʢ [9]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ MRP ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʪʝʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʨʠʝʥʪʠʨʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʵʪʘʧʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. 

ʆʜʥʘʢʦ ʜʘʞʝ ʩʘʤʘʷ ʩʦʚʝʨʰʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪ 

ʥʘʜʝʞʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʬʘʢʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʟʘʧʘʩʦʚ. ʕʪʫ 

ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʝʪ ʮʠʢʣʠʯʝʩʢʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ (Cycle Counting), ʷʚʣʷʶʱʘʷʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʝʜʠʥʦʚʨʝʤʝʥʥʦʡ ʧʦʣʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ. ɽʝ ʢʣʶʯʝʚʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʜʜʝʨʞʘʥʠʠ ʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ 

ʫʯʝʪʘ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [10]. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ 

ʧʝʨʝʩʯʝʪʘ ʧʦʟʠʮʠʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ABC, 

ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʦʥʪʨʦʣʣʠʥʛʘ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʧʦʣʥʝʥʠʷ ʠ ʨʘʩʭʦʜʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʧʘʩʘʤʠ. ɺʳʙʦʨ ʤʝʞʜʫ ʤʦʜʝʣʴʶ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʟʤʝʨʦʤ ʟʘʢʘʟʘ ʠ ʤʦʜʝʣʴʶ 

ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʟʘʢʘʟʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ABC/XYZ-ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ 

MRP [11]. ʕʪʘ ʚʟʘʠʤʦʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʪʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʣʠʥʛʘ. 

ɿʘʚʝʨʰʘʝʪ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʮʠʢʣ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI), ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʚʳʙʨʘʥʥʦʡ ʧʦʣʠʪʠʢʠ. ɼʣʷ ʩʝʨʚʠʩʥʦʡ ʢʦʤʧʘʥʠʠ ʥʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʟʘʧʘʩʦʚ, ʫʨʦʚʝʥʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 
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ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʩʪʫʧʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [12]. ʄʦʥʠʪʦʨʠʥʛ 

ʵʪʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʥʦ 

ʠ ʬʦʨʤʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʧʘʩʦʚ 

ʠ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʟʘʤʳʢʘʷ ʪʝʤ ʩʘʤʳʤ ʢʦʥʪʫʨ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʚ ʩʝʨʚʠʩʥʦʡ ʢʦʤʧʘʥʠʠ. 

 
ЍЖЕĨİГıĻ!ИķГĴВ!ĭВĳВЗĲĻЙ!ķВЗĴГД!ĩ!ĴЖВĲЗĳЕЖĴĲЕı!ЗГįĴЕЖГ 

ɺ ʧʨʦʮʝʩʩʝ ʫʯʝʪʘ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʢʦʤʧʣʝʢʩʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ 

ʢʘʢ ʦʧʝʨʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʪʘʢ ʠ ʤʝʪʦʜʦʣʦʛʠʶ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. ɸʥʘʣʠʟ 

ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʥʘʠʙʦʣʝʝ 

ʪʠʧʠʯʥʳʝ ʠʟ ʥʠʭ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʟʘʧʘʩʘʤʠ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʢʨʘʡʥʦʩʪʷʭ: ʦʙʨʘʟʦʚʘʥʠʠ ʠʟʣʠʰʢʦʚ 

(ʥʝʣʠʢʚʠʜʦʚ) ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʝʬʠʮʠʪʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʪʘʣʝʡ. ʆʙʘ ʩʮʝʥʘʨʠʷ 

ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠʟʜʝʨʞʢʘʤ: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʦʩʪ ʟʘʪʨʘʪ ʥʘ ʭʨʘʥʝʥʠʝ, ʚʦ 

ʚʪʦʨʦʤ ð ʢ ʧʨʷʤʳʤ ʫʙʳʪʢʘʤ ʦʪ ʧʨʦʩʪʦʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʨʳʚʫ 

ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ [13]. ʕʪʘ ʧʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʳʭʦʜ ʠʟ 

ʩʪʨʦʷ ʫʟʣʦʚ ʠ ʘʛʨʝʛʘʪʦʚ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʦʩʠʪ ʩʣʫʯʘʡʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʘ ʨʝʩʫʨʩ ʜʝʪʘʣʝʡ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʟʘʷʚʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʥʦʨʤ ʠʟ-ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʜʦʨʦʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʯʪʦ 

ʜʝʣʘʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ [14]. 

ʅʘ ʦʧʝʨʘʪʠʚʥʦʤ ʫʨʦʚʥʝ ʢʣʶʯʝʚʦʡ ʚʳʟʦʚ ʩʚʷʟʘʥ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʫʨʦʚʥʷ ʟʘʧʘʩʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʦʜʫʢʮʠʠ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʧʨʦʩ ʥʘ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʧʦʨʘʜʠʯʝʩʢʠʤ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ [13]. ʅʝʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʝʪ ʥʘ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ 

ʩʦʩʪʘʚʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ 

ʥʦʨʤ ʨʘʩʭʦʜʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʩʫʨʩʝ ʜʦ ʧʝʨʚʦʡ ʟʘʤʝʥʳ ʜʝʪʘʣʠ, ʯʠʩʣʝ ʟʘʤʝʥ ʟʘ 

ʩʨʦʢ ʩʣʫʞʙʳ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ ʩ ʫʯʝʪʦʤ ʚʘʨʠʘʮʠʠ ʨʝʩʫʨʩʘ ʜʝʪʘʣʝʡ. ʆʜʥʘʢʦ ʠʭ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʜʦʩʪʦʚʝʨʥʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʪʢʘʟʘʭ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʦʛʥʦʟʦʚ [14]. 

ʉʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʫʶʪ ʠ ʚ ʤʝʪʦʜʦʣʦʛʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʧʦʨʷʜʢʘ ʫʯʝʪʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʫʙʩʯʝʪ 10ï5 çɿʘʧʘʩʥʳʝ ʯʘʩʪʠè ʦʢʘʟʳʚʘʝʪʩʷ 

ʧʝʨʝʛʨʫʞʝʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʥʝʤ ʫʯʠʪʳʚʘʶʪʩʷ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦ ʟʘʧʯʘʩʪʠ, ʪʘʢ ʠ 

ʘʚʪʦʰʠʥʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. ʉʧʝʮʠʬʠʢʘ ʫʯʝʪʘ ʟʘʧʘʩʥʳʭ 

ʯʘʩʪʝʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʢʨʳʪʠʷ ʩʫʙʩʯʝʪʦʚ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, 

ʥʘʛʨʦʤʦʞʜʝʥʠʶ ʚʥʫʪʨʝʥʥʠʭ ʦʙʦʨʦʪʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʪʨʫʜʦʝʤʢʦʩʪʠ ʫʯʝʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʢʨʫʧʥʳʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʭʦʟʷʡʩʪʚʘ ʠ ʟʘʯʘʩʪʫʶ ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ [15]. 
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ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʯʝʪʘ 

ʟʘʪʨʘʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʫʢʨʫʧʥʝʥʠʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʦʟʜʘʥʠʝ 

ʭʦʣʜʠʥʛʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʫʩʣʫʛʠ ʘʚʪʦʧʝʨʝʚʦʟʦʢ, ʨʝʤʦʥʪʘ ʠ ʪʦʨʛʦʚʣʠ 

ʟʘʧʯʘʩʪʷʤʠ ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʫʯʝʪʘ ʠ ʨʘʩʯʝʪʦʚ, ʫʧʨʦʩʪʠʪʴ ʙʫʭʛʘʣʪʝʨʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʩʥʠʟʠʪʴ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ [15]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʳ ʫʯʝʪʘ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʢʪʦʨʝ 

ʥʦʩʷʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʨʝʙʫʶʱʠʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ 

ʩʦʯʝʪʘʝʪ ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ, ʘʜʘʧʪʘʮʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʢ ʩʧʝʮʠʬʠʢʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ. 
 

ЎВĭЖВĨЕĴįВ! ĳЖГīİЕĬГĲĮД! ĳЕ! ĮЗĳЕİļĭЕĩВĲĮľ! ıГĴЕīЕĩ! ĳİВĲĮЖЕĩВĲĮĿ!
ĩЕЗĳЕİĲГĲĮĿ! ЖВĭİĮķĲĻЙ! ĪЖИĳĳ! ĭВĳВЗЕĩ! Į! ЕĶГĲįВ! ĽĵĵГįĴĮĩĲЕЗĴĮ!
ĳЖГīİЕĬГĲĲĻЙ!ЖГĸГĲĮД 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʭ ʨʘʩʯʝʪʦʚ ʥʝʦʙʭʦʜʠʤʘ ʦʪʧʨʘʚʥʘʷ ʪʦʯʢʘ. ʀʩʧʦʣʴʟʫʝʤ 

ʜʘʥʥʳʝ ʦ ʧʨʦʜʘʞʘʭ ʠ ʮʝʥʳ ʟʘ ʝʜʠʥʠʮʫ ʦʜʥʦʛʦ ʠʟ ʩʝʨʚʠʩʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ (ʊʘʙʣ. 1).  

 

ʊʘʙʣ. 1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʤʘʭ ʧʨʦʜʘʞ ʟʘʧʯʘʩʪʝʡ ʩʝʨʚʠʩʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʟʘ ʛʦʜ ʧʦ ʤʝʩʷʮʘʤ, ʰʪ. 
ʄʝʩʷʮʳ 

ʛʦʜʘ 

ʄʘʩʣʷʥʳʡ 

ʬʠʣʴʪʨ (0001) 

ʊʦʨʤʦʟʥʘʷ 

ʢʦʣʦʜʢʘ (0002) 

ʊʫʨʙʦʢʦʤʧʨʝʩʩʦʨ 

(0003) 

ʗʥʚʘʨʴ 105 18 0 

ʌʝʚʨʘʣʴ 98 22 1 

ʄʘʨʪ 110 20 0 

ɸʧʨʝʣʴ 92 19 2 

ʄʘʡ 115 25 0 

ʀʶʥʴ 105 21 1 

ʀʶʣʴ 88 17 0 

ɸʚʛʫʩʪ 102 23 1 

ʉʝʥʪʷʙʨʴ 95 18 0 

ʆʢʪʷʙʨʴ 108 24 1 

ʅʦʷʙʨʴ 112 20 0 

ɼʝʢʘʙʨʴ 100 23 2 

ɺʩʝʛʦ 1230 250 8 

 

ʇʨʦʚʝʜʝʤ ʢʦʤʧʣʝʢʩʥʳʡ ABC- ʠ XYZ-ʘʥʘʣʠʟ. 

ʉʦʛʣʘʩʥʦ ABC-ʘʥʘʣʠʟʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʨʘʥʞʠʨʦʚʘʪʴ ʚʩʝ ʝʜʠʥʠʮʳ ʟʘʧʘʩʦʚ 

ʧʦ ʠʭ ʚʢʣʘʜʫ ʚ ʦʙʱʠʝ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʚʥʠʤʘʥʠʝ ʠ ʨʝʩʫʨʩʳ ʥʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʦʟʠʮʠʷʭ  
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(ʢʘʪʝʛʦʨʠʷ A), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʤʝʥʝʝ ʟʥʘʯʠʤʳʭ (ʢʘʪʝʛʦʨʠʷ C) ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʧʨʦʱʝʥʥʳʝ, ʤʝʥʝʝ ʪʨʫʜʦʟʘʪʨʘʪʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʧʨʘʚʠʣʦ ʇʘʨʝʪʦ ʛʣʘʩʠʪ, ʯʪʦ ʧʨʠʤʝʨʥʦ 20% ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʘʶʪ 

80% ʦʙʦʨʦʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʟʘʧʯʘʩʪʝʡ ʚ ʜʝʥʝʞʥʦʤ 

ʚʳʨʘʞʝʥʠʠ ʜʣʷ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ, ʠʭ ʢʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʠ ʦʪʥʝʩʝʥʠʝ ʢ ʢʘʪʝʛʦʨʠʠ 

ʚ ɸɺʉ-ʘʥʘʣʠʟʝ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 2.  

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʟʘʧʯʘʩʪʝʡ ʚ ʜʝʥʝʞʥʦʤ 

ʚʳʨʘʞʝʥʠʠ ʜʣʷ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ, ʠʭ ʢʫʤʫʣʷʪʠʚʥʘʷ ʜʦʣʷ ʠ ʦʪʥʝʩʝʥʠʝ ʢ 

ʢʘʪʝʛʦʨʠʠ ʚ ɸɺʉ-ʘʥʘʣʠʟʝ 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 

ʟʘʧʯʘʩʪʝʡ 

ɻʦʜʦʚʦʡ 

ʩʧʨʦʩ, 

ʰʪ. 

ʎʝʥʘ, 

ʨʫʙ./ʰʪ

. 

ɻʦʜʦʚʦʡ 

ʦʙʲʝʤ 

ʧʨʦʜʘʞ, 

ʪʳʩ. 

ʨʫʙ./ʛʦʜ 

ʂʫʤʫʣʷ-

ʪʠʚʥʘʷ 

ʜʦʣʷ, % 

ʂʘʪʝʛʦʨʠʷ 

ʚ ɸɺʉ-

ʘʥʘʣʠʟʝ 

ʄʘʩʣʷʥʳʡ 

ʬʠʣʴʪʨ 
1230 800 984 41,62 ɸ 

ʊʫʨʙʦʢʦʤ-

ʧʨʝʩʩʦʨ 
8 110 000 880 37,23 ɸ 

ʊʦʨʤʦʟʥʘʷ 

ʢʦʣʦʜʢʘ 
250 2 000 500 21,15 ʉ 

ʉʫʤʤʘ 2 364 100,00  

 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ XYZ-ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʧʘʩʦʚ ʧʦ 

ʩʪʝʧʝʥʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʦ ʜʣʷ ʚʳʙʦʨʘ ʧʨʘʚʠʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. 

ʇʦʟʠʮʠʷ ʩ ʥʝʩʪʘʙʠʣʴʥʳʤ ʩʧʨʦʩʦʤ (Z) ʪʨʝʙʫʝʪ ʠʥʦʛʦ ʧʦʜʭʦʜʘ, ʯʝʤ ʧʦʟʠʮʠʷ ʩʦ 

ʩʪʘʙʠʣʴʥʳʤ ʩʧʨʦʩʦʤ (X), ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ABC. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩʧʨʦʩʘ ʜʣʷ ʢʘʞʜʦʡ ʧʦʟʠʮʠʠ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʧʨʦʩʘ ʠ ʦʪʥʝʩʝʥʠʝ ʢ ʢʘʪʝʛʦʨʠʠ ʚ XYZ-ʘʥʘʣʠʟʝ 

ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 3. 
 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʩʧʨʦʩʘ ʜʣʷ ʢʘʞʜʦʡ 

ʧʦʟʠʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʧʨʦʩʘ ʠ ʦʪʥʝʩʝʥʠʝ ʢ ʢʘʪʝʛʦʨʠʠ ʚ XYZ-

ʘʥʘʣʠʟʝ 
ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 

ʟʘʧʯʘʩʪʝʡ 

ʉʨʝʜʥʝʤʝʩʷʯʥʳʡ 

ʩʧʨʦʩ, ʰʪ. 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʩʧʨʦʩʘ, ʰʪ. 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ 

ʩʧʨʦʩʘ, % 

ʂʘʪʝʛʦʨʠʷ ʚ 

XYZ-

ʘʥʘʣʠʟʝ 

ʄʘʩʣʷʥʳʡ 

ʬʠʣʴʪʨ 
102,5 7,9 7,7 X 

ʊʫʨʙʦʢʦʤ-

ʧʨʝʩʩʦʨ 
0,67 0,75 111,9 Z 

ʊʦʨʤʦʟʥʘʷ 

ʢʦʣʦʜʢʘ 
20,83 2,48 11,9 X 

 

ɺ ʊʘʙʣ. 4 ʧʨʠʚʝʜʝʥʘ ʠʪʦʛʦʚʘʷ ʤʘʪʨʠʮʘ ʧʦʣʫʯʝʥʥʳʭ ʩʚʦʜʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʊʘʙʣʠʮʘ 4. ʀʪʦʛʦʚʘʷ ʤʘʪʨʠʮʘ ABC- ʠ XYZ-ʘʥʘʣʠʟʘ 
 X Y Z  

ɸ ʄʘʩʣʷʥʳʡ ʬʠʣʴʪʨ  ʊʫʨʙʦʢʦʤʧʨʝʩʩʦʨ 

ɺ    

ʉ ʊʦʨʤʦʟʥʘʷ ʢʦʣʦʜʢʘ   

 

ʇʝʨʝʡʜʝʤ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ ʟʘʧʘʩʦʚ. ʇʦʟʠʮʠʷ AX 

(ʤʘʩʣʷʥʳʡ ʬʠʣʴʪʨ)ð ʜʦʨʦʛʘʷ ʠ ʩʦ ʩʪʘʙʠʣʴʥʳʤ ʩʧʨʦʩʦʤ. ʕʪʦ ʠʜʝʘʣʴʥʳʡ 

ʢʘʥʜʠʜʘʪ ʜʣʷ ʤʦʜʝʣʠ EOQ (Economic Order Quantity) ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ 

ʨʘʟʤʝʨʦʤ ʟʘʢʘʟʘ. ʕʪʘ ʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʯʥʦ ʙʘʣʘʥʩʠʨʫʝʪ ʟʘʪʨʘʪʳ ʥʘ 

ʨʘʟʤʝʱʝʥʠʝ ʟʘʢʘʟʦʚ ʠ ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʤʠʥʠʤʘʣʴʥʳʝ 

ʩʦʚʦʢʫʧʥʳʝ ʠʟʜʝʨʞʢʠ. ʇʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʷ ʟʘʧʘʩʘ ʜʣʷ ʪʘʢʦʡ ʚʘʞʥʦʡ 

ʧʦʟʠʮʠʠ ʦʧʨʘʚʜʘʥ. 

ʈʘʩʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ EOQ. ʆʧʪʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʟʘʢʘʟʘ (EOQ):  

Ὁὕὗ
ẗẗ

, 

ʛʜʝ Ὓ  ð ʛʦʜʦʚʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʰʪ.;  

ὕ ð ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʦʜʥʦʛʦ ʟʘʢʘʟʘ (ʧʨʠʤʝʤ 1500 ʨʫʙ., ʠʩʭʦʜʷ ʠʟ 

ʟʘʪʨʘʪ ʥʘ ʨʘʙʦʪʳ ʤʝʥʝʜʞʝʨʘ, ʪʨʘʥʩʧʦʨʪʘ, ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ); 

Ὄ ð  ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ ʝʜʠʥʠʮʳ ʪʦʚʘʨʘ ʚ ʛʦʜ.  

Ὄ ὖẗὭ , 
ʛʜʝ Ὥ ð ʛʦʜʦʚʦʡ ʧʨʦʮʝʥʪ ʟʘʪʨʘʪ ʥʘ ʭʨʘʥʝʥʠʝ (ʧʨʠʤʝʤ 20%); 

ὖ ð ʮʝʥʘ ʟʘ ʝʜʠʥʠʮʫ ʪʦʚʘʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ: 

Ὄ ψππẗπȟς ρφπװ
̑̔Ȣ̂

̙
 ;̅̏̄װ̃װ̓

Ὁὕὗ
ςẗρςσπẗρυππ

ρφπ
ρυρȟψχ ρυς̙̓װȢ 

ɼʘʣʝʝ ʦʧʨʝʜʝʣʠʤ ʩʪʨʘʭʦʚʦʡ ʟʘʧʘʩ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʜʚʫʭ ʨʠʩʢʦʚ: ʢʦʣʝʙʘʥʠʷ ʩʧʨʦʩʘ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʠ ʟʘʜʝʨʞʢʠ ʚ ʧʦʩʪʘʚʢʝ. ɼʣʷ 

ʩʪʘʙʠʣʴʥʦʛʦ ʩʧʨʦʩʘ (X) ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʥʝʙʦʣʴʰʠʤ. 

ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʦʩʥʦʚʘʥ ʥʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʢʘʟʘ ὒ ʧʨʠʤʝʤ ʨʘʚʥʳʤ 14 ʜʥʷʤ. 

ʉʨʝʜʥʝʜʥʝʚʥʦʡ ʩʧʨʦʩ: 

Ὀ σȟσχ̙̓װȢ̝̎̆̅װ̃װȢ  

ʆʞʠʜʘʝʤʳʡ ʩʧʨʦʩ ʟʘ ʚʨʝʤʷ ʧʦʩʪʘʚʢʠ: 

Ὀ Ὀẗὒ,  
ʛʜʝ ὒ ð ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ (ʧʨʠʤʝʤ 14 ʜʥʝʡ); 

Ὀ σȟσχẗρτ τχȟρψ. 
ʆʧʨʝʜʝʣʠʤ ʫʨʦʚʝʥʴ ʟʘʧʘʩʘ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʤʝʩʪʠʪʴ ʥʦʚʳʡ ʟʘʢʘʟ: 

ὙὕὖὈ ὛὛ, 
ʛʜʝ ὛὛ ð ʩʪʨʘʭʦʚʦʡ ʟʘʧʘʩ (ʧʨʠʤʝʤ ʢʘʢ 10% ʦʪ ʦʞʠʜʘʝʤʦʛʦ ʩʧʨʦʩʘ ʟʘ ʚʨʝʤʷ 

ʧʦʩʪʘʚʢʠ). 
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ʊʦʛʜʘ ʚʝʣʠʯʠʥʘ ʟʘʧʘʩʘ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ 

ʥʦʚʳʡ ʟʘʢʘʟ ʩʦʩʪʘʚʠʪ: 

Ὑὕὖτχȟρψπȟρẗτχȟρψ υς̙̓װȢ  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʪʘʢ: ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʦʩʪʘʪʢʦʚ ʟʘʧʯʘʩʪʝʡ ʥʘ ʩʢʣʘʜʝ. ʂʦʛʜʘ ʥʘ ʩʢʣʘʜʝ ʦʩʪʘʝʪʩʷ 52 ʰʪ., ʤʳ ʨʘʟʤʝʱʘʝʤ 

ʥʦʚʳʡ ʟʘʢʘʟ ʥʘ ʧʦʩʪʘʚʢʫ ʥʦʚʦʡ ʧʘʨʪʠʠ ʨʘʟʤʝʨʦʤ 152 ʰʪ. 

ʇʦʟʠʮʠʷ CX (ʪʦʨʤʦʟʥʘʷ ʢʦʣʦʜʢʘ) ʤʘʣʦʮʝʥʥʘʷ, ʥʦ ʩʦ ʩʪʘʙʠʣʴʥʳʤ ʩʧʨʦʩʦʤ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ð ʫʤʝʥʴʰʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʫʩʠʣʠʡ. ʇʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʪʴ 

ʫʨʦʚʝʥʴ ʟʘʧʘʩʘ ʜʣʷ ʪʘʢʦʡ ʧʦʟʠʮʠʠ ʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʪʦʯʢʫ ʟʘʢʘʟʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦ. 

ɻʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 

ʟʘʢʘʟʘ (P-ʤʦʜʝʣʴ), ʢʦʛʜʘ ʟʘʢʘʟʳ ʨʘʟʤʝʱʘʶʪʩʷ ʯʝʨʝʟ ʨʘʚʥʳʝ, ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʠʦʜ ʤʝʞʜʫ ʟʘʢʘʟʘʤʠ (ʵʤʧʠʨʠʯʝʩʢʠ). ɼʣʷ 

ʧʦʟʠʮʠʡ C ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʠʦʜ ʚ 2 ʥʝʜʝʣʠ ʠʣʠ 1 ʤʝʩʷʮ. 

ʆʞʠʜʘʝʤʳʡ ʩʧʨʦʩ ʟʘ ʧʝʨʠʦʜ: 

Ὀ ὈẗὝ; 

Ὀ πȟφψτẗρτ ρπ̙̓װȢ 
ʎʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʟʘʧʘʩʘ: 

Ὗ Ὀ ὛὛ. 
ʇʨʠʥʠʤʘʷ ʩʪʨʘʭʦʚʦʡ ʟʘʧʘʩ ʨʘʚʥʳʤ 50% ʦʪ ʦʞʠʜʘʝʤʦʛʦ ʩʧʨʦʩʘ ʟʘ ʧʝʨʠʦʜ, 

ʧʦʣʫʯʘʝʤ ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʟʘʧʘʩʘ: 

Ὗ ρππȟυẗρπ ρὐ̙װȢ  
ʕʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ, ʜʦ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʧʦʣʥʷʪʴ ʟʘʧʘʩ ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʟʘʢʘʟʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʪʘʢ: ʨʘʟ ʚ 14 ʜʥʝʡ ʧʨʦʚʝʨʷʝʪʩʷ ʦʩʪʘʪʦʢ 

ʪʦʨʤʦʟʥʳʭ ʢʦʣʦʜʦʢ. ʈʘʟʤʝʨ ʟʘʢʘʟʘ ʨʘʚʝʥ 15 ʰʪ. ʟʘ ʚʳʯʝʪʦʤ ʪʝʢʫʱʝʛʦ ʦʩʪʘʪʢʘ 

ʟʘʧʘʩʦʚ. 

ʇʦʟʠʮʠʷ AZ (ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨ) ð ʜʦʨʦʛʦʩʪʦʷʱʘʷ ʩ ʘʙʩʦʣʶʪʥʦ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʩʧʨʦʩʦʤ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʦʜʝʣʠ (EOQ, P-ʤʦʜʝʣʴ) ʟʜʝʩʴ 

ʥʝʧʨʠʤʝʥʠʤʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʧʦʩʪʦʷʥʥʦʤ ʩʧʨʦʩʝ. 

ʉʧʨʦʩ ʟʜʝʩʴ "ʨʘʟʨʳʚʥʦʡ" (lumpy demand). ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ð ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʩʨʝʜʩʪʚ ʚ ʜʦʨʦʛʦʤ, ʨʝʜʢʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʤ ʟʘʧʘʩʝ. 

ʈʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʠʩʢʘ. ʎʝʥʘ 

ʧʨʦʩʪʦʷ ʘʚʪʦʤʦʙʠʣʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ ʦʯʝʥʴ ʚʳʩʦʢʘ. ʇʦʵʪʦʤʫ 

ʧʨʝʜʧʨʠʷʪʠʝ ʛʦʪʦʚʦ ʥʝʩʪʠ ʟʘʪʨʘʪʳ ʥʘ ʭʨʘʥʝʥʠʝ ʦʜʥʦʡ ʝʜʠʥʠʮʳ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʇʦʩʢʦʣʴʢʫ ʩʧʨʦʩ ʚʦʟʥʠʢʘʝʪ ʨʝʜʢʦ ʠ ʝʜʠʥʠʯʥʦ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʦʧʝʨʝʪʴʩʷ ʥʘ ʩʨʝʜʥʠʡ ʩʧʨʦʩ ʟʘ ʧʝʨʠʦʜ. ʄʦʜʝʣʴ ʧʨʝʜʝʣʴʥʦ ʧʨʦʩʪʘ: 

ʢʘʢ ʪʦʣʴʢʦ ʩʪʨʘʭʦʚʦʡ ʟʘʧʘʩ ʪʨʘʪʠʪʩʷ (ʧʨʦʠʩʭʦʜʠʪ ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʦʣʦʤʢʘ), 

ʥʝʤʝʜʣʝʥʥʦ ʨʘʟʤʝʱʘʝʪʩʷ ʟʘʢʘʟ ʥʘ ʧʦʩʪʘʚʢʫ ʥʦʚʦʡ ʝʜʠʥʠʮʳ ʜʣʷ ʝʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ: 

ὛὛ ῤ̙װȢȠ  
Ὑὕὖῤ̙װȢ  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʢʣʘʜʝ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘʧʘʩ ʚ 1 ʰʪ. 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ. ʇʦʩʣʝ ʝʛʦ ʧʨʦʜʘʞʠ ʠʣʠ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʝʤʦʥʪʠʨʫʝʤʳʡ 

ʘʚʪʦʤʦʙʠʣʴ (ʦʩʪʘʪʦʢ ʧʘʜʘʝʪ ʜʦ 0) ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʨʘʩʧʦʨʷʞʝʥʠʝʤ 

ʤʝʥʝʜʞʝʨʘ ʠʥʠʮʠʠʨʫʝʪ ʟʘʢʘʟ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 1 ʰʪ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ 

ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʟʘʧʘʩʦʚ. ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʩʢʦʣʴʢʦ ʨʘʟ ʟʘ ʧʝʨʠʦʜ ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʜʝʥʴʛʠ ʠ 

ʦʙʨʘʪʥʦ. ɺʳʩʦʢʘʷ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ. 

˛̘̝̂̏̑́̉̃́̆̍̏̒̓
ː̖̠̏̅̏̃̏̊̌̂̔̑װ̃װ̛̍̆̂̏װ

̖̠̌̂̔̑װ̃װ̒́̐́̈װ̊̉̎̅̆̑˞
. 

ʄʘʩʣʷʥʳʡ ʬʠʣʴʪʨ (AX):  

װ̒́̐́̈װ̊̉̎̅̆̑˞
Ὁὕὗ

ς
ὛὛ

ρυς

ς
υ ψῤ̙װȢȠ 

˛̘̝̂̏̑́̉̃́̆̍̏̒̓
ẗ

ρυȟς̂̏װȾ̄ ̏̅. 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʜʣʷ ʪʦʨʤʦʟʥʦʡ ʢʦʣʦʜʢʠ ʠ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ. 

ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʟʘʧʘʩʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʜʦ ʚʥʝʜʨʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ (ʊʘʙʣ. 5). 
 

ʊʘʙʣʠʮʘ 5. ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʢʦʤʧʘʥʠʠ ʜʦ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʜʦ 

ʚʥʝʜʨʝʥʠʷ, ʰʪ. 

ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʜʦ 

ʚʥʝʜʨʝʥʠʷ, ʨʫʙ. 

ʄʘʩʣʷʥʳʡ ʬʠʣʴʪʨ 200 200 × 800 = 160 000 

ʊʦʨʤʦʟʥʘʷ ʢʦʣʦʜʢʘ 40 40 × 2 000 = 80 000 

ʊʫʨʙʦʢʦʤʧʨʝʩʩʦʨ 1 1 × 110 000 = 110 000 

 

ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʜʦ ʚʥʝʜʨʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ. 

ʄʘʩʣʷʥʳʡ ʬʠʣʴʪʨ (AX): 

˛̘̂̏̑́̉̃́̆̍̏̒̓φ̝ȟρυ̂̏װȾ̄ ̏̅. 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʜʣʷ ʪʦʨʤʦʟʥʦʡ ʢʦʣʦʜʢʠ ʠ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 6. 

 

ʊʘʙʣʠʮʘ 6. ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʆʙʦʨʘʯʠʚʘʝʤʦʩʪʴ 

ʜʦ (ʦʙ/ʛʦʜ) 

ʆʙʦʨʘʯʠʚʘʝʤʦʩʪʴ 

ʧʦʩʣʝ (ʦʙ/ʛʦʜ) 

ʄʘʩʣʷʥʳʡ ʬʠʣʴʪʨ (AX) 6,15 15,2 

ʊʦʨʤʦʟʥʘʷ ʢʦʣʦʜʢʘ (CX) 6,25 25 

ʊʫʨʙʦʢʦʤʧʨʝʩʩʦʨ (AZ) 8 8 
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ʈʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʟʠʮʠʷʤ (AX ʠ CX) 

ʥʘʧʨʷʤʫʶ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ ʪʝʧʝʨʴ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʜʝʥʝʛ, "ʟʘʤʦʨʦʞʝʥʥʳʭ" ʚ 

ʟʘʧʘʩʘʭ. ʕʪʠ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ, ʠʥʚʝʩʪʠʮʠʠ ʠʣʠ 

ʧʦʛʘʰʝʥʠʝ ʢʨʝʜʠʪʦʚ. 

ʄʝʥʴʰʠʡ ʩʨʝʜʥʠʡ ʟʘʧʘʩ ï ʵʪʦ ʧʨʷʤʘʷ ʵʢʦʥʦʤʠʷ ʥʘ ʘʨʝʥʜʝ ʩʢʣʘʜʩʢʠʭ 

ʧʣʦʱʘʜʝʡ, ʩʪʨʘʭʦʚʘʥʠʠ, ʥʘʣʦʛʘʭ ʥʘ ʠʤʫʱʝʩʪʚʦ ʠ ʜʨʫʛʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʠʟʜʝʨʞʢʘʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʟʘʧʘʩʦʚ, ʩʠʩʪʝʤʘ ʩʪʨʘʭʦʚʳʭ ʟʘʧʘʩʦʚ ʠ ʪʦʯʝʢ 

ʟʘʢʘʟʘ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʜʝʪʘʣʠ (ʢʘʢ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨ) 

ʚʩʝʛʜʘ ʜʦʩʪʫʧʥʳ, ʘ ʧʦ ʩʪʘʙʠʣʴʥʳʤ ʧʦʟʠʮʠʷʤ ʨʠʩʢ ʜʝʬʠʮʠʪʘ ʫʤʝʥʴʰʝʥ. ʕʪʦ 

ʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʚʳʰʝʥʠʶ ʣʦʷʣʴʥʦʩʪʠ 

ʢʣʠʝʥʪʦʚ. 

ɺʟʘʠʤʦʩʚʷʟʘʥʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʦʟʚʦʣʠʣʦ ʟʘʤʝʥʠʪʴ ʠʥʪʫʠʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ("ʟʘʢʫʧʠʪʴ ʧʦʙʦʣʴʰʝ") 

ʥʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʤʦʜʝʣʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʦʙʲʝʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʘʞʜʦʡ ʪʦʚʘʨʥʦʡ ʧʦʟʠʮʠʠ (ʝʝ ʮʝʥʳ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʩʧʨʦʩʘ). 

ɼʘʥʥʦʝ ʧʦʰʘʛʦʚʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʣʠʥʛʘ ʟʘʧʘʩʦʚ ð ʵʪʦ ʥʝ ʥʘʙʦʨ ʩʣʫʯʘʡʥʳʭ ʬʦʨʤʫʣ, ʘ ʣʦʛʠʯʝʩʢʠ 

ʚʳʩʪʨʦʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʛʜʝ ʢʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʰʘʛ ʦʩʥʦʚʘʥ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʝʜʳʜʫʱʝʛʦ, ʘ ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʜʠʢʪʫʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʘʤʠʭ ʟʘʧʘʩʦʚ. 
 

ІĻĩЕīĻ 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʥʝʜʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ 

ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʥʘ ʩʢʣʘʜʘʭ ʩʝʨʚʠʩʥʳʭ ʢʦʤʧʘʥʠʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ ʫʯʝʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʟʘʯʘʩʪʫʶ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʚʳʟʦʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʩʧʨʦʩʘ, ʨʦʩʪ ʟʘʪʨʘʪ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʩʝʨʚʠʩʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʢʦʤʙʠʥʘʮʠʠ ABC- ʠ XYZ-ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʠʣʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʤʝʪʦʜʳ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʥʳ ʟʘʧʯʘʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʩʪʠ ʩʧʨʦʩʘ ʥʘ 

ʢʘʞʜʫʶ ʧʦʟʠʮʠʶ. ʕʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʦʪ ʠʥʪʫʠʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʢ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ ʤʦʜʝʣʷʤ, ʪʘʢʠʤ ʢʘʢ EOQ ʜʣʷ ʩʪʘʙʠʣʴʥʳʭ ʠ ʮʝʥʥʳʭ 

ʧʦʟʠʮʠʡ, ʤʦʜʝʣʴ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʟʘʢʘʟʘ (P-ʤʦʜʝʣʴ) ʜʣʷ 

ʤʘʣʦʮʝʥʥʳʭ ʟʘʧʯʘʩʪʝʡ, ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʧʦʟʠʮʠʡ ʩ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʩʧʨʦʩʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ. ʋʚʝʣʠʯʠʣʘʩʴ 

ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʟʘʧʘʩʦʚ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʟʠʮʠʷʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʚʦʙʦʞʜʝʥʠʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʥʝʝ ʟʘʤʦʨʦʞʝʥʥʳʭ ʚ ʠʟʙʳʪʦʯʥʳʭ 

ʟʘʧʘʩʘʭ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʩʪʨʘʭʦʚʳʭ ʟʘʧʘʩʦʚ ʠ ʪʦʯʝʢ ʟʘʢʘʟʘ ʦʙʝʩʧʝʯʠʣʘ 

ʩʦʭʨʘʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʟʘʧʘʩʥʳʭ 

ʯʘʩʪʝʡ, ʫʤʝʥʴʰʠʚ ʨʠʩʢʠ ʧʨʦʩʪʦʷ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. 
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(ʙʝʩʧʠʣʦʪʥʦʤ) ʨʝʞʠʤʝ. ʅʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʢʦʥʪʨʦʣʣʠʥʛʘ ʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʚʢʣʶʯʘʶʱʘʷ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʤʙʘʡʥʘ. ʈʘʩʩʯʠʪʘʥʳ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘʪʨʘʪ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʫʯʠʪʳʚʘʶʱʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʦʧʝʨʘʪʦʨʦʚ, ʪʦʧʣʠʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʘʚʪʦʥʦʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʠʣʦʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʟʝʨʥʦʫʙʦʨʦʯʥʳʡ ʢʦʤʙʘʡʥ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʥʪʨʦʣʣʠʥʛ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ, ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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Abstract. This article examines the pressing issue of implementing unmanned 

technologies in agricultural machinery using the Rostselmash TORUM grain 

harvester as an example. Two operating scenarios are analyzed: with operator 

involvement and in autonomous (unmanned) mode. Based on the principles of 

controlling and technical and economic assessment, a target function for 
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minimizing total lifecycle costs is developed, including the costs of designing, 

manufacturing, and operating costs. Cost and economic impact indicators are 

calculated, considering the costs of developing software, technical control 

systems, operator salaries, fuel efficiency, and maintenance. Conclusions and 

recommendations for the organizational and economic implementation of 

autonomous technologies in agricultural machinery production are presented. 

Keywords: unmanned technologies, grain harvester, production organization, 

controlling, technical and economic assessment, life cycle, target function, 

automation of agriculture. 

 

 

ІĩГīГĲĮГ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʪʨʳʡ ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʠʝ 

ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ [1]. 

ɿʝʨʥʦʫʙʦʨʦʯʥʳʝ ʢʦʤʙʘʡʥʳ ʪʨʝʙʫʶʪ ʦʧʳʪʥʳʭ ʤʝʭʘʥʠʟʘʪʦʨʦʚ, ʯʴʷ ʩʨʝʜʥʷʷ 

ʟʘʨʧʣʘʪʘ ʚ ʈʦʩʩʠʠ ʧʦ ʠʪʦʛʘʤ ʚʝʩʥʳ 2024 ʛ. ʜʦʩʪʠʛʘʝʪ 250ï300 ʪʳʩ. ʨʫʙ. ʚ ʤʝʩʷʮ 

[2]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʩʪʫʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʠ ʪʦʯʥʦʩʪʠ 

ʩʝʣʴʭʦʟʨʘʙʦʪ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʫʪʴ ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʈʦʩʪʩʝʣʴʤʘʰ ʟʘʧʫʩʪʠʣ ʧʨʦʝʢʪ, ʚʢʣʶʯʘʶʱʠʡ ʙʝʩʧʠʣʦʪʥʳʝ 

ʢʦʤʙʘʡʥʳ TORUM ʩ ʘʚʪʦʧʠʣʦʪʦʤ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ [3]. 

ɸʥʘʣʦʛʠ ʥʘ ɿʘʧʘʜʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʛʨʘʥʠʯʝʥʳ. ʈʦʩʩʠʡʩʢʘʷ ʩʠʩʪʝʤʘ Cognitive 

Agro Pilot ʧʨʦʭʦʜʠʪ ʠʩʧʳʪʘʥʠʷ ʩ 2019 ʛ. ʥʘ ʢʦʤʙʘʡʥʘʭ Rostselmash Acros [4]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʢʦʤʧʣʝʢʩʥʦʝ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ 

ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ TORUM ʩ ʤʝʭʘʥʠʟʘʪʦʨʦʤ ʠ ʚ ʧʦʣʥʦʩʪʴʶ 

ʙʝʩʧʠʣʦʪʥʦʤ ʨʝʞʠʤʝ ʩ ʦʮʝʥʢʦʡ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ. ɼʣʷ ʵʪʦʛʦ 

ʩʪʘʚʷʪʩʷ ʟʘʜʘʯʠ: ʜʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʦʤʙʘʡʥʘ TORUM, ʦʧʠʩʘʪʴ 

ʩʪʨʫʢʪʫʨʫ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ, ʧʨʦʚʝʩʪʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʘʩʯʸʪʳ ʟʘʪʨʘʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʦʧʣʠʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʶ ʥʘ ʦʧʣʘʪʝ ʪʨʫʜʘ, 

ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ ʠ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʦʬʠʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʈʦʩʪʩʝʣʴʤʘʰʘ, ʦʪʨʘʩʣʝʚʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠ ʥʦʨʤʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
 

ЌĳĮЗВĲĮГ!ЕĨĺГįĴВ;!įЕıĨВДĲ!UPSVN 
ɿʝʨʥʦʫʙʦʨʦʯʥʳʡ ʢʦʤʙʘʡʥ ï ʵʪʦ ʩʣʦʞʥʘʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʘʰʠʥʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʆʥ ʩʦʯʝʪʘʝʪ ʚ 

ʩʝʙʝ ʨʷʜ ʫʟʣʦʚ ʠ ʩʠʩʪʝʤ, ʚʳʧʦʣʥʷʶʱʠʭ ʧʦʣʥʳʡ ʮʠʢʣ ʫʙʦʨʢʠ ʫʨʦʞʘʷ: ʩʨʝʟʘʥʠʝ 

ʩʪʝʙʣʝʡ, ʦʙʤʦʣʦʪ ʢʦʣʦʩʴʝʚ, ʩʝʧʘʨʘʮʠʶ ʟʝʨʥʘ ʦʪ ʩʦʣʦʤʳ, ʦʯʠʩʪʢʫ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʟʝʨʥʘ ʚ ʙʫʥʢʝʨʝ. ʂ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʢʦʤʙʘʡʥʘ ʦʪʥʦʩʷʪʩʷ ʞʘʪʢʘ (ʨʝʞʫʱʠʡ 

ʘʧʧʘʨʘʪ) ʜʣʷ ʩʨʝʟʘ ʨʘʩʪʝʥʠʡ, ʥʘʢʣʦʥʥʘʷ ʢʘʤʝʨʘ ʜʣʷ ʧʦʜʘʯʠ ʤʘʩʩʳ, ʤʦʣʦʪʠʣʴʥʳʡ 

ʙʘʨʘʙʘʥ ʠ ʜʝʢʠ ʜʣʷ ʚʳʤʦʣʦʪʘ ʟʝʨʥʘ, ʩʠʩʪʝʤʳ ʩʝʧʘʨʘʮʠʠ (ʩʦʣʦʤʦʪʨʷʩ ʠʣʠ ʨʦʪʦʨ) 

ʠ ʦʯʠʩʪʢʠ ʟʝʨʥʘ (ʚʝʥʪʠʣʷʪʦʨʳ ʠ ʨʝʰʝʪʘ), ʟʝʨʥʦʚʦʡ ʙʫʥʢʝʨ ʜʣʷ ʩʙʦʨʘ ʦʯʠʱʝʥʥʦʛʦ 

ʟʝʨʥʘ, ʜʚʠʛʘʪʝʣʴ, ʨʘʤʘ, ʪʨʘʥʩʤʠʩʩʠʷ, ʘ ʪʘʢʞʝ ʢʘʙʠʥʘ ʦʧʝʨʘʪʦʨʘ. ʊʨʘʜʠʮʠʦʥʥʳʡ 

ʟʝʨʥʦʫʙʦʨʦʯʥʳʡ ʢʦʤʙʘʡʥ ʫʧʨʘʚʣʷʝʪʩʷ ʤʝʭʘʥʠʟʘʪʦʨʦʤ, ʧʦʵʪʦʤʫ ʢʘʙʠʥʘ 

ʦʩʥʘʱʘʝʪʩʷ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʨʘʙʦʪʳ ʯʝʣʦʚʝʢʘ: ʵʨʛʦʥʦʤʠʯʥʦʝ ʩʠʜʝʥʴʝ ʠ 

ʧʘʥʝʣʴ ʧʨʠʙʦʨʦʚ, ʨʫʣʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʨʳʯʘʛʠ ʠ ʧʝʜʘʣʠ ʜʣʷ ʪʨʘʥʩʤʠʩʩʠʠ, 
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ʩʠʩʪʝʤʳ ʢʣʠʤʘʪ-ʢʦʥʪʨʦʣʷ, ʰʫʤʦ- ʠ ʚʠʙʨʦʠʟʦʣʷʮʠʷ, ʦʙʟʦʨʥʳʝ ʟʝʨʢʘʣʘ ʠ ʢʘʤʝʨʳ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʦʢʨʫʞʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʨʝʜʩʪʚʘ ʧʘʩʩʠʚʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʧʝʨʘʪʦʨʘ (ʧʨʦʯʥʳʡ ʢʘʨʢʘʩ, ʦʛʥʝʪʫʰʠʪʝʣʠ ʠ ʧʨ.). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠʩʫʪʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʝʩʫʨʩʦʚ ʤʘʰʠʥʳ, 

ʥʝ ʫʯʘʩʪʚʫʶʱʠʭ ʥʘʧʨʷʤʫʶ ʚ ʧʨʦʮʝʩʩʝ ʫʙʦʨʢʠ, ʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʬʦʨʪ ʠ 

ʢʦʥʪʨʦʣʴ. ʂʘʙʠʥʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʤʘʰʠʥʳ ï ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʫ ʤʠʥʠ-ʪʨʘʢʪʦʨʦʚ ʢʘʙʠʥʘ ʤʦʞʝʪ 

ʧʦʚʳʰʘʪʴ ʮʝʥʫ ʥʘ 30ï50% [5]. 

ɼʣʷ ʢʨʫʧʥʳʭ ʢʦʤʙʘʡʥʦʚ ʜʦʣʷ ʢʘʙʠʥʳ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʠʞʝ, ʥʦ ʝʸ 

ʠʩʢʣʶʯʝʥʠʝ ʚ ʙʝʩʧʠʣʦʪʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʂʦʤʙʘʡʥ Rostselmash TORUM (ʨʠʩ. 1) ʷʚʣʷʝʪʩʷ ʬʣʘʛʤʘʥʩʢʠʤ 

ʦʙʨʘʟʮʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʟʝʨʥʦʫʙʦʨʦʯʥʦʡ ʪʝʭʥʠʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʤʦʜʝʣʴ TORUM 785 ʦʩʥʘʱʝʥʘ ʨʦʪʦʨʥʦʡ ʤʦʣʦʪʠʣʴʥʦ-ʩʝʧʘʨʠʨʫʶʱʝʡ 

ʩʠʩʪʝʤʦʡ ʠ ʜʚʠʛʘʪʝʣʝʤ ʤʦʱʥʦʩʪʴʶ ʜʦ 520 ʣ. ʩ. (383 ʢɺʪ), ʘ ʦʙʲʸʤ ʟʝʨʥʦʚʦʛʦ 

ʙʫʥʢʝʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 12 000 ʣ [6]. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʤʙʘʡʥʘ ʜʦʩʪʠʛʘʝʪ 

40ï45 ʪ/ʯ ʧʨʠ ʫʙʦʨʢʝ ʟʝʨʥʦʚʳʭ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ [6]. ɺ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʫʢʘʟʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʦʞʜʝʥʠʷ ʤʦʞʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʢʘʢ 

ʦʧʮʠʷ ʥʘ ʢʦʤʙʘʡʥ TORUM (ʧʨʦʝʢʪ çAgrotronic Pilotè ʠʣʠ RSM Explorer Plus). 
 

 
ʈʠʩ. 1. ɿʝʨʥʦʫʙʦʨʦʯʥʳʡ ʢʦʤʙʘʡʥ ʈʦʩʪʩʝʣʴʤʘʰ TORUM 

 

ɺʳʙʦʨ TORUM ʜʣʷ ʘʥʘʣʠʟʘ ʦʙʫʩʣʦʚʣʝʥ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴʶ ʚ 

ʢʨʫʧʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʥʘʣʠʯʠʝʤ ʫ ʈʦʩʪʩʝʣʴʤʘʰʘ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʘʚʪʦʧʠʣʦʪʘ ʠ ʚʳʩʦʢʠʤ ʨʝʩʫʨʩʦʤ ʵʪʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʧʨʠ ʝʸ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʠʣʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 
 

ĞГİГĩВĿ!ĵИĲįĶĮĿ!īİĿ!ЗЖВĩĲĮĴГİļĲЕД!ĴГЙĲĮįЕ-ĽįЕĲЕıĮķГЗįЕД!ЕĶГĲįĮ 
ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʦ 

ʚʳʙʦʨʝ ʥʘʠʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ ʢʦʤʙʘʡʥʘ ʠʩʧʦʣʴʟʫʝʤ ʩʫʤʤʫ ʟʘʪʨʘʪ ʥʘ ʞʠʟʥʝʥʥʳʡ 

ʮʠʢʣ ʢʦʤʙʘʡʥʘ. ɹʝʟ ʫʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ Z(i) 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ i (i=1 ï ʚʘʨʠʘʥʪ ʩ 

ʧʠʣʦʪʦʤ, i=2 ï ʙʝʩʧʠʣʦʪʥʳʡ ʚʘʨʠʘʥʪ) ʢʘʢ: 

 

ὤὭ ὅʜʦʨὭ ὅʧʨὭ ὅɻ ʢʩὭȟ 
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ʛʜʝ ὅʜʦʨὭ ï ʟʘʪʨʘʪʳ ʥʘ ʜʦʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ (ʝʜʠʥʠʯʥʳʝ, ʚ ʨʘʩʯʸʪʝ 

ʥʘ ʦʜʠʥ ʢʦʤʙʘʡʥ); ὅʧʨὭ ï ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʙʘʡʥʘ; ὅɻ ʢʩὭȟ ï 

ʩʫʤʤʘʨʥʳʝ ʨʘʩʭʦʜʳ ʚ ʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʢʦʤʙʘʡʥʘ (ʪʦʧʣʠʚʦ/ʵʥʝʨʛʠʷ, ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ, ʦʧʣʘʪʘ ʪʨʫʜʘ, ʧʨʦʯʠʝ 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ). ʅʘʠʣʫʯʰʠʤ (ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠʣʠ ʦʧʪʠʤʘʣʴʥʳʤ) 

ʩʯʠʪʘʝʪʩʷ ʚʘʨʠʘʥʪ i ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ Z(i). 

 
ІВЖĮВĲĴ!įЕıĨВДĲВ!З!ıГЙВĲĮĭВĴЕЖЕı!)ĳĮİЕĴЕı* 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʢʦʤʙʘʡʥ TORUM ʫʧʨʘʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ 

(ʤʝʭʘʥʠʟʘʪʦʨʦʤ), ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʢʘʙʠʥʝ. ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʚʢʣʶʯʘʝʪ ʨʫʣʝʚʦʝ ʢʦʣʝʩʦ, ʨʳʯʘʛʠ ʠ ʧʝʜʘʣʠ ʪʨʘʥʩʤʠʩʩʠʠ, ʧʘʥʝʣʴ ʧʨʠʙʦʨʦʚ, ʙʣʦʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʫ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ [7] ʠ ʧʣʘʪʬʦʨʤʫ ʪʝʣʝʤʝʪʨʠʠ 

Agrotronic [8], ʧʦʟʚʦʣʷʶʱʫʶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʜʘʣʸʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʙʦʪʳ ʤʘʰʠʥʳ. ʂʘʙʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʵʨʛʦʥʦʤʠʢʠ: 

ʦʥʘ ʦʙʦʨʫʜʦʚʘʥʘ ʨʝʛʫʣʠʨʫʝʤʳʤ ʩʠʜʝʥʴʝʤ, ʩʠʩʪʝʤʦʡ ʢʣʠʤʘʪ-ʢʦʥʪʨʦʣʷ, 

ʰʫʤʦʠʟʦʣʷʮʠʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʠʡ ʦʙʟʦʨ ʧʦʣʷ. ʂʦʤʙʘʡʥ ʢʦʤʧʣʝʢʪʫʝʪʩʷ 

ʙʦʨʪʦʚʳʤ ʢʦʤʧʴʶʪʝʨʦʤ Adviser III [9], ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʥʥʳʤʠ ʘʩʩʠʩʪʝʥʪʘʤʠ ð 

ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ RSM AutoSharp ʨʝʛʫʣʠʨʫʝʪ ʧʘʨʘʤʝʪʨʳ ʦʙʤʦʣʦʪʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʩʠʩʪʝʤʘ RSM AutoCrop ʧʦʜʩʪʨʘʠʚʘʝʪ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʣʦʪʠʣʴʥʳʡ ʤʝʭʘʥʠʟʤ. ʅʘʚʠʛʘʮʠʷ 

ʚʦʟʤʦʞʥʘ ʧʦ ʩʠʛʥʘʣʘʤ GPS/ɻʃʆʅɸʉʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ RTK-ʢʦʨʨʝʢʮʠʠ, ʘ 

ʩʠʩʪʝʤʘ RSM AutoDriver ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʘʨʘʣʣʝʣʴʥʦʝ ʚʦʞʜʝʥʠʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

2,5 ʩʤ. ʊʘʢʞʝ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʢʦʤʧʣʝʢʪʘʮʠʶ ʚʭʦʜʷʪ ʜʘʪʯʠʢʠ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ 

ʦʩʪʘʥʦʚʢʠ, ʩʠʩʪʝʤʘ ʚʳʨʘʚʥʠʚʘʥʠʷ ʥʘʢʣʦʥʘ ʧʣʘʪʬʦʨʤʳ RSM Level Control ʠ 

ʤʦʜʫʣʴ ʢʘʨʪʠʨʦʚʘʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ Yield Mapping, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʦʙʨʘʥʥʦʛʦ ʟʝʨʥʘ ʥʘ ʢʘʨʪʝ ʧʦʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʠʣʦʪʠʨʫʝʤʳʡ 

ʢʦʤʙʘʡʥ ʦʩʥʘʱʸʥ ʢʦʤʧʣʝʢʩʦʤ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʦʜʥʘʢʦ ʢʣʶʯʝʚʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʚʳʧʦʣʥʷʝʪ ʯʝʣʦʚʝʢ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʚʘʨʠʘʥʪʘ ʩ ʧʠʣʦʪʦʤ ʧʨʠ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʤʙʘʡʥʦʚ 

TORUM ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʘʙʠʥʦʡ ʤʠʥʠʤʘʣʴʥʳ, ʧʦʩʢʦʣʴʢʫ ʙʘʟʦʚʘʷ ʤʦʜʝʣʴ ʫʞʝ 

ʨʘʟʨʘʙʦʪʘʥʘ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʠʤʝʤ ʫʩʣʦʚʥʦ ʟʘʪʨʘʪʳ ὅʜʦʨρ ʥʘ ʜʦʨʘʙʦʪʢʫ 

ʧʠʣʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʢʦʤʧʣʝʢʪʘʮʠʶ ʚ ʨʘʟʤʝʨʝ ὅʜʦʨρ =1,0 ʤʣʥ 

ʨʫʙ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʘʪʨʘʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʘʤʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʰʠʥʳ. 

ɿʘʢʫʧʦʯʥʘʷ ʮʝʥʘ ὅʧʨρ ʩʝʨʠʡʥʦʛʦ ʢʦʤʙʘʡʥʘ TORUM çʢʘʢ ʝʩʪʴè ʩʦʩʪʘʚʣʷʝʪ 18 

ʤʣʥ ʨʫʙ. (ʧʦ ʦʪʢʨʳʪʳʤ ʜʘʥʥʳʤ: ʤʦʜʠʬʠʢʘʮʠʷ TORUM-750 ï 17,8 ʤʣʥ ʨʫʙ., 

TORUM-785 ï 21,8 ʤʣʥ ʨʫʙ. [10]). ʕʪʠ ʮʠʬʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʬʠʮʠʘʣʴʥʳʤ 

ʧʨʘʡʩ-ʣʠʩʪʘʤ ʈʦʩʪʩʝʣʴʤʘʰʘ ʥʘ 2021 ʛ. (ʮʝʥʳ ʩ ʅɼʉ) [10]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʤʧʦʥʝʥʪʳ (ʢʘʙʠʥʘ, ʦʨʛʘʥʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʜʘʪʯʠʢʠ) ʫʞʝ ʫʯʪʝʥʳ ʚ ʫʢʘʟʘʥʥʦʡ ʮʝʥʝ ʤʘʰʠʥʳ. 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʙʘʡʥʘ ʩ ʧʠʣʦʪʦʤ 

(ʜʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʢʦʤʙʘʡʥʘ 10 ʣʝʪ) ʚʢʣʶʯʘʶʪ ʨʘʩʭʦʜʳ ʥʘ 

ʪʦʧʣʠʚʦ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʘʤʦʨʪʠʟʘʮʠʶ ʠ ʦʧʣʘʪʫ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʘ. 

ʇʨʠʤʝʤ ʪʠʧʦʚʦʡ ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʩʝʟʦʥ ʩʙʦʨʘ ʫʨʦʞʘʷ ʜʣʠʪʩʷ 4 ʤʝʩʷʮʘ ʚ 

ʛʦʜʫ, ʫʙʦʨʢʘ ʠʜʝʪ ʪʦʣʴʢʦ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ, ʧʦ 12ï13 ʯʘʩʦʚ ʚ ʜʝʥʴ (ʧʨʠʤʝʤ 12,5 
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ʯʘʩʦʚ). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʤʙʘʡʥ ʨʘʙʦʪʘʝʪ 1000 ʤʦʪʦʯʘʩʦʚ ʚ ʛʦʜ (ʟʘ ʚʝʩʴ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ï 10 000 ʤʦʪʦʯʘʩʦʚ ʟʘ 10 ʣʝʪ). ɿʘ ʩʝʟʦʥ (ʦʢʦʣʦ 4 ʤʝʩʷʮʝʚ 

ʝʞʝʛʦʜʥʦ) ʢʦʤʙʘʡʥ ʫʙʠʨʘʝʪ 2000 ʛʘ [11] ʩʦ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 3 ʪ/ʛʘ, ʪʦ ʝʩʪʴ 

6 000 ʪ ʟʝʨʥʘ ʚ ʛʦʜ, ʠʣʠ 60 000 ʪ ʟʘ 10 ʣʝʪ. ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 

ʥʘ ʫʙʦʨʢʫ ʟʝʨʥʦʚʳʭ ʩʦʩʪʘʚʣʷʝʪ 3 ʣ ʥʘ ʪʦʥʥʫ ʫʙʨʘʥʥʦʛʦ ʫʨʦʞʘʷ [12]. ʊʦʛʜʘ 

ʩʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʟʘ 10 ʣʝʪ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 180 000 ʣ. ʇʨʠ ʩʨʝʜʥʝʡ ʮʝʥʝ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ 71,48 ʨʫʙ./ʣ (ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʥʘ ʠʶʣʴ 2025 ʛ. [13]) ʵʪʦ 

ʩʦʩʪʘʚʠʪ 13 ʤʣʥ ʨʫʙ. ʥʘ ʜʝʩʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʈʘʙʦʪʘ ʢʦʤʙʘʡʥʸʨʘ ʥʦʩʠʪ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʋʙʦʨʦʯʥʘʷ ʢʘʤʧʘʥʠʷ ʜʣʠʪʩʷ 

ʦʢʦʣʦ 4 ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ, ʧʨʠ ʵʪʦʤ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʤʝʭʘʥʠʟʘʪʦʨʦʚ ʜʦʩʪʠʛʘʣʘ ʚ 

2024ï2025  ʛʦʜʘʭ 250-300 ʪʳʩ. ʨʫʙ. ʚ ʤʝʩʷʮ ʥʘ ʂʫʙʘʥʠ ʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʧʝʨʠʦʜ ʫʙʦʨʢʠ ʫʨʦʞʘʷ [2, 14]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ 

ʦʧʝʨʘʪʦʨʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚ 1 ʤʣʥ ʨʫʙ. ʚ ʛʦʜ, ʠʣʠ ʚ 10 ʤʣʥ ʨʫʙ. ʟʘ 10 ʣʝʪ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʢʦʤʙʘʡʥʘ ʧʨʠʤʝʤ ʨʘʚʥʳʤʠ 5% ʦʪ ʝʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʮʝʥʳ ʚ ʛʦʜ. ɼʣʷ ʤʘʰʠʥʳ ʩʪʦʠʤʦʩʪʴʶ 18 ʤʣʥ ʨʫʙ. ʵʪʦ 0,9 ʤʣʥ 

ʨʫʙ./ʛʦʜ, ʠʣʠ 9 ʤʣʥ ʨʫʙ. ʟʘ 10 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʢʣʘʜʳʚʘʷ ʦʩʥʦʚʥʳʝ ʩʪʘʪʴʠ, 

ʧʦʣʫʯʘʝʤ, ʯʪʦ ʩʦʚʦʢʫʧʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʉɻ ʢʩ(1)  ʧʠʣʦʪʠʨʫʝʤʦʛʦ 

ʢʦʤʙʘʡʥʘ ʟʘ 10 ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ: 

ʉɻ ʢʩ(1) = 13 + 10 + 9 å 32 ʤʣʥ ʨʫʙ. 

ɺ ʠʪʦʛʝ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ Z(1) ʧʦʣʥʳʭ ʟʘʪʨʘʪ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʢʦʤʙʘʡʥʘ 

TORUM ʩ ʤʝʭʘʥʠʟʘʪʦʨʦʤ (ʚʘʨʠʘʥʪ i=1)  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʫʤʤʫ ʟʘʪʨʘʪ ʥʘ 

ʜʦʨʘʙʦʪʢʫ ὅʜʦʨρ, ʧʨʦʠʟʚʦʜʩʪʚʦ ὅʧʨρ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ὅɻ ʢʩρ: 

ὤρ ὅʜʦʨρ ὅʧʨρ ὅɻ ʢʩρ 1 + 18 + 32 = 51 ʤʣʥ ʨʫʙ. 
 

ĖГЗĳĮİЕĴĲĻД!ĩВЖĮВĲĴ!įЕıĨВДĲВ 
ɺ ʘʚʪʦʥʦʤʥʦʤ (çʙʝʩʧʠʣʦʪʥʦʤè) ʚʘʨʠʘʥʪʝ ʚʤʝʩʪʦ ʤʝʭʘʥʠʟʘʪʦʨʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʜʘʣʸʥʥʳʡ ʦʧʝʨʘʪʦʨ-

ʥʘʙʣʶʜʘʪʝʣʴ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʢʘʙʠʥʘ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ, ʣʠʙʦ 

ʚʳʧʦʣʥʷʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ. ɽʸ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʢʦʤʧʦʥʝʥʪʳ 

ʘʚʪʦʧʠʣʦʪʘ: ʵʣʝʢʪʨʦʥʥʳʝ ʙʣʦʢʠ, ʜʘʪʯʠʢʠ ʠ ʤʦʜʫʣʠ ʩʚʷʟʠ. ʆʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʶʪ: ʙʣʦʢ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʙʦʨʪʦʚʦʡ 

ʢʦʤʧʴʶʪʝʨ ʩ ʥʝʡʨʦʧʨʦʮʝʩʩʦʨʦʤ), ʦʧʪʠʯʝʩʢʠʝ ʩʝʥʩʦʨʳ (ʚʠʜʝʦʢʘʤʝʨʘ, LiDAR-

ʩʢʘʥʝʨ, ʨʘʜʘʨ), ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʙʝʩʧʨʦʚʦʜʥʳʝ ʤʦʜʫʣʠ (ʨʘʜʠʦ ʠʣʠ 4G/5G-

ʤʦʜʝʤ) ʜʣʷ ʩʚʷʟʠ ʩ ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʧʫʥʢʪʦʤ, ʘ ʪʘʢʞʝ ʩʝʨʚʝʨʥʳʝ ʤʦʱʥʦʩʪʠ ʜʣʷ 

ʫʜʘʣʸʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʦʪʦʯʥʘʷ ʥʘʚʠʛʘʮʠʷ: 

ʥʘʧʨʠʤʝʨ, ʛʠʙʨʠʜʥʘʷ ʩʠʩʪʝʤʘ Agrotronic Pilot 2.0 ʦʙʲʝʜʠʥʷʝʪ ʤʘʰʠʥʥʦʝ ʟʨʝʥʠʝ 

ʠ GNSS-ʥʘʚʠʛʘʮʠʶ ʩ RTK ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʦʞʜʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʤʫ 

ʤʘʨʰʨʫʪʫ [15]. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʧʦ ʜʘʥʥʳʤ ʢʘʤʝʨʳ ʠ ʨʘʜʘʨʘ. ʈʦʩʩʠʡʩʢʠʡ ʢʦʤʧʣʝʢʩ Cognitive 

Agro Pilot ʨʝʘʣʠʟʫʝʪ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ: ʚ ʥʸʤ ʦʜʥʘ ʚʠʜʝʦʢʘʤʝʨʘ ʠ ʙʦʨʪʦʚʦʡ ʀʀ 

ʟʘʤʝʥʷʶʪ ʦʧʝʨʘʪʦʨʘ, ʧʦʟʚʦʣʷʷ ʢʦʤʙʘʡʥʫ ʩʣʝʜʦʚʘʪʴ ʧʦ ʢʨʘʶ ʥʝʫʙʨʘʥʥʦʛʦ ʧʦʣʷ, 

ʦʙʲʝʟʞʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʫʧʨʘʚʣʷʪʴ ʦʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ 

[4]. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʳʪʳʚʘʝʪʩʷ ʩ 2019 ʛ. ʠ ʥʝ ʪʨʝʙʫʝʪ GPS-ʩʠʛʥʘʣʘ, ʧʦʣʘʛʘʷʩʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʤʘʰʠʥʥʦʝ ʟʨʝʥʠʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ [4]. ɺ 

ʙʝʩʧʠʣʦʪʥʦʤ TORUM ʚʩʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ (ʜʚʠʞʝʥʠʝ, ʫʙʦʨʢʘ, 

ʨʘʟʛʨʫʟʢʘ ʙʫʥʢʝʨʘ ʠ ʧʨ.) ʚʳʧʦʣʥʷʶʪʩʷ ʘʚʪʦʧʠʣʦʪʦʤ, ʘ ʯʝʣʦʚʝʢ ʣʠʰʴ ʫʜʘʣʸʥʥʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʯʝʨʝʟ ʪʝʣʝʤʝʪʨʠʶ (ʧʣʘʪʬʦʨʤʘ Agrotronic). ʇʨʠ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʝʨʘʪʦʨ ʤʦʞʝʪ ʚʤʝʰʘʪʴʩʷ, ʥʦ ʚ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʝʛʦ ʫʯʘʩʪʠʝ 

ʤʠʥʠʤʘʣʴʥʦ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʶʪ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, LiDAR-

ʩʢʘʥʝʨʳ ʠ ʨʘʜʘʨʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʥʘʚʠʛʘʮʠʠ. ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʧʠʣʦʪʘ ʩʪʨʦʠʪ ʦʧʪʠʤʘʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʘʣʛʦʨʠʪʤ RSM Router ʚʳʨʘʙʘʪʳʚʘʝʪ ʤʘʨʰʨʫʪ ʙʝʟ ʧʨʦʧʫʩʢʦʚ ʠ ʧʝʨʝʩʝʯʝʥʠʡ), 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʟʚʦʨʘʯʠʚʘʝʪ ʢʦʤʙʘʡʥ ʥʘ ʢʨʘʶ ʧʦʣʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʫʞʥʫʶ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ [16]. ɸʚʪʦʥʦʤʥʳʡ ʢʦʤʙʘʡʥ ʩʧʦʩʦʙʝʥ ʦʙʲʝʟʞʘʪʴ ʚʦʟʥʠʢʰʠʝ 

ʧʨʝʧʷʪʩʪʚʠʷ ʠʣʠ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʝʨʝʜ ʥʠʤʠ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ [16]. 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ Agrotronic ʩʦʙʠʨʘʝʪ ʪʝʣʝʤʝʪʨʠʶ ʢʦʤʙʘʡʥʘ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʧʦ ʟʘʱʠʱʸʥʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ ʠ ʧʝʨʝʜʘʸʪ ʥʘ ʩʝʨʚʝʨ ʭʦʟʷʡʩʪʚʘ. ɼʣʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʝʩʧʠʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʨʝʙʫʝʪʩʷ ʪʘʢʞʝ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: ʩʝʨʚʝʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ (ʩʦʪʦʚʘʷ 

ʩʚʟ̫ʴ, ʨʘʜʠʦʩʝʪʠ) ʠ ʩʣʫʞʙʘ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʇʆ. 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ (i=2) 

ʟʘʤʝʪʥʦ ʚʳʰʝ ʙʘʟʦʚʦʛʦ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʊʨʝʙʫʶʪʩʷ ʅʀʆʂʈ ʧʦ ʩʠʩʪʝʤʝ 

ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʠʣʠ ʟʘʢʫʧʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʇʆ, 

ʠʥʪʝʛʨʘʮʠʷ ʜʘʪʯʠʢʦʚ ʚ ʤʘʰʠʥʫ. ʆʮʝʥʦʯʥʦ ʟʘʣʦʞʠʤ ʟʘʪʨʘʪʳ ὅʜʦʨς ʥʘ 

ʧʨʦʝʢʪʥʳʝ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʚ ʨʘʟʤʝʨʝ ὅʜʦʨς= 2,0 ʤʣʥ ʨʫʙ. ʥʘ 

ʦʜʥʫ ʤʦʜʠʬʠʢʘʮʠʶ ʢʦʤʙʘʡʥʘ ʧʦʜ ʘʚʪʦʧʠʣʦʪ. ɿʘʪʨʘʪʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʙʝʩʧʠʣʦʪʥʦʡ ʚʝʨʩʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʮʝʥʫ ʙʘʟʦʚʦʡ ʤʘʰʠʥʳ ʙʝʟ ʢʘʙʠʥʳ 

ʧʣʶʩ ʨʘʩʭʦʜʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʘʪʯʠʢʦʚ ʠ ʢʦʤʧʴʶʪʝʨʦʚ ʘʚʪʦʧʠʣʦʪʘ. ɹʘʟʦʚʳʡ 

ʢʦʤʙʘʡʥ TORUM (ʩ ʢʘʙʠʥʦʡ) ʩʪʦʠʪ 18 ʤʣʥ ʨʫʙ., ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʢʘʙʠʥʳ ʜʘʩʪ 

ʵʢʦʥʦʤʠʶ. ʂʘʙʠʥʘ ï ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʫʟʝʣ: ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʨʘʢʪʦʨʦʚ ʢʘʙʠʥʘ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 30ï50% ʮʝʥʳ [5]. ɼʣʷ ʢʦʤʙʘʡʥʘ ʜʦʣʷ ʥʠʞʝ; ʦʮʝʥʠʤ, ʯʪʦ 

ʠʩʢʣʶʯʝʥʠʝ ʢʘʙʠʥʳ ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ ʧʨʠʤʝʨʥʦ ʥʘ 10ï12% (2 ʤʣʥ ʨʫʙ.) ʥʘ 

ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʘʚʪʦʥʦʤʥʳʡ ʢʦʤʙʘʡʥ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʙʘʚʠʪʴ ʩʠʩʪʝʤʫ ʩʝʥʩʦʨʦʚ. ʂʦʤʧʣʝʢʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʨʝʥʠʷ Cognitive Agro 

Pilot ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2021ï2022 ʛʛ. ʩʪʦʠʣ ʦʢʦʣʦ 0,8ï0,95 ʤʣʥ ʨʫʙ. [17]. ʂʨʦʤʝ 

ʪʦʛʦ, ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʪʨʸʭʤʝʨʥʳʡ LiDAR-ʩʢʘʥʝʨ (1,0 

ʤʣʥ ʨʫʙ.), ʥʝʩʢʦʣʴʢʦ ʚʠʜʝʦʢʘʤʝʨ ʠ ʠʥʳʭ ʜʘʪʯʠʢʦʚ (0,5 ʤʣʥ ʨʫʙ.), ʚʳʩʦʢʦʪʦʯʥʳʡ 

GNSS-ʤʦʜʫʣʴ (0,1 ʤʣʥ ʨʫʙ.) ʠ ʨʘʜʠʦʤʦʜʫʣʴ ʩʚʷʟʠ (0,1 ʤʣʥ ʨʫʙ.). ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʟʘʪʨʘʪʳ ʥʘ ʦʩʥʘʱʝʥʠʝ ʢʦʤʙʘʡʥʘ ʜʘʪʯʠʢʘʤʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚ 3,7 ʤʣʥ ʨʫʙ. ɿʘ 

ʚʳʯʝʪʦʤ ʵʢʦʥʦʤʠʠ ʥʘ ʢʘʙʠʥʝ (2 ʤʣʥ ʨʫʙ.) ʯʠʩʪʳʡ ʧʨʠʨʦʩʪ ʟʘʪʨʘʪ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 

1,7 ʤʣʥ ʨʫʙ. ʥʘ ʤʘʰʠʥʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʯʪʦ ʟʘʚʦʜʩʢʘʷ ʮʝʥʘ 

ὅʧʨς ʙʝʩʧʠʣʦʪʥʦʛʦ TORUM ʦʢʘʞʝʪʩʷ ὅʧʨς =19,7 ʤʣʥ ʨʫʙ. (ʚ ʨʘʩʯʸʪʝ 18 ʤʣʥ 

ʨʫʙ. + 1,7 ʤʣʥ ʨʫʙ.) ʟʘ ʝʜʠʥʠʮʫ ʪʝʭʥʠʢʠ. 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ὅɻ ʢʩς ʙʝʩʧʠʣʦʪʥʦʛʦ ʢʦʤʙʘʡʥʘ (ʥʘ 10 ʣʝʪ) 

ʚʢʣʶʯʘʶʪ ʪʦʧʣʠʚʦ, ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ, ʘʤʦʨʪʠʟʘʮʠʶ, ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ 

ʯʘʩʪʠʯʥʦ ï ʪʨʫʜ ʧʝʨʩʦʥʘʣʘ (ʫʜʘʣʸʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ). ɹʣʘʛʦʜʘʨʷ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ 

ʤʘʨʰʨʫʪʦʚ ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʘʚʪʦʧʠʣʦʪʘ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ: 

ʧʦ ʜʘʥʥʳʤ Cognitive Pilot, ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 5% [18]. ɺ ʨʘʩʯʸʪʝ 

ʥʘ ʥʘʰ ʩʮʝʥʘʨʠʡ (60 ʪʳʩ. ʪ ʟʝʨʥʘ ʟʘ 10 ʣʝʪ) ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʥʘʜʦʙʠʪʩʷ ʦʢʦʣʦ 

171 000 ʣ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚʤʝʩʪʦ 180 000 ʣ ʚ ʧʠʣʦʪʠʨʫʝʤʦʤ ʚʘʨʠʘʥʪʝ, ʪʦ ʝʩʪʴ 

9 ʪʳʩ. ʣ ʵʢʦʥʦʤʠʠ. ɿʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ ʟʘ 10 ʣʝʪ ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ 12,2 ʤʣʥ ʨʫʙ. 

ɺ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʠʪ 0,643 ʤʣʥ ʨʫʙ. ʟʘ 10 ʣʝʪ. 
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ʆʧʣʘʪʘ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʚ ʙʝʩʧʠʣʦʪʥʦʤ ʚʘʨʠʘʥʪʝ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ. ʆʜʠʥ 

ʫʜʘʣʸʥʥʳʡ ʦʧʝʨʘʪʦʨ ʩʧʦʩʦʙʝʥ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ (ʜʦ 

ʧʷʪʠ) ʢʦʤʙʘʡʥʦʚ [18]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʜʠʥ ʙʝʩʧʠʣʦʪʥʳʡ ʢʦʤʙʘʡʥ 

ʧʨʠʭʦʜʠʪʩʷ ʣʠʰʴ 0,2 ʩʪʘʚʢʠ ʦʧʝʨʘʪʦʨʘ. ɽʩʣʠ ʩʝʟʦʥʥʘʷ ʦʧʣʘʪʘ ʦʧʝʨʘʪʦʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 1 ʤʣʥ ʨʫʙ./ʛʦʜ, ʪʦ ʥʘ ʦʜʥʫ ʤʘʰʠʥʫ ʧʨʠʜʸʪʩʷ ʦʢʦʣʦ 200 ʪʳʩ. ʨʫʙ./ʛʦʜ. 

ɿʘ 10 ʣʝʪ ʵʪʦ ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʠʪ 2 ʤʣʥ ʨʫʙ. ʥʘ ʦʜʠʥ ʢʦʤʙʘʡʥ (ʚʤʝʩʪʦ 10 ʤʣʥ ʨʫʙ. 

ʚ ʧʠʣʦʪʠʨʫʝʤʦʤ ʚʘʨʠʘʥʪʝ). ʕʪʦ ʦʮʝʥʢʘ ʠʩʭʦʜʷ ʠʟ ʨʘʚʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʦʧʣʘʪʳ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʦʚ; ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʛʫʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʦʧʝʨʘʪʦʨʳ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʀʊ-ʩʧʝʮʠʘʣʠʩʪʳ), ʥʦ ʠʭ ʪʨʫʜ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʧʘʨʢ 

ʤʘʰʠʥ. 

ʈʘʩʭʦʜʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʢʦʤʙʘʡʥʘ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ ʠʟ-ʟʘ ʧʨʠʩʫʪʩʪʚʠʷ ʩʣʦʞʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ʇʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʭʦʜʦʚ 

(5% ʦʪ ʮʝʥʳ ʤʘʰʠʥʳ ʚ ʛʦʜ, ʢʘʢ ʠ ʨʘʥʝʝ 0,9 ʤʣʥ ʨʫʙ./ʛʦʜ), ʜʦʙʘʚʣʷʶʪʩʷ ʟʘʪʨʘʪʳ 

ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʠ ʇʆ. ʆʥʠ ʩʦʩʪʘʚʷʪ 2% ʚ ʛʦʜ ʦʪ ʩʪʦʠʤʦʩʪʠ 

ʩʝʥʩʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (3,7 ʤʣʥ ʨʫʙ.) ï ʵʪʦ 0,074 ʤʣʥ ʨʫʙ./ʛʦʜ, ʠʣʠ 0,74 ʤʣʥ 

ʨʫʙ. ʟʘ 10 ʣʝʪ. ʊʦʛʜʘ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʦʩʪʘʚʷʪ 0,974 ʤʣʥ 

ʨʫʙ./ʛʦʜ, ʠʣʠ 9,75 ʤʣʥ ʨʫʙ. ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ (ʧʨʦʪʠʚ ~9 ʤʣʥ ʨʫʙ. ʫ ʦʙʳʯʥʦʛʦ 

ʢʦʤʙʘʡʥʘ). 

ɿʘʪʨʘʪʳ ʥʘ ʩʚʷʟʴ ʠ ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʢʣʶʯʘʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʝʨʚʝʨʦʚ, 

ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʣʘʪʫ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʘ ʦʜʠʥ 

ʢʦʤʙʘʡʥ ʧʨʠʭʦʜʠʪʩʷ, ʝʜʠʥʦʚʨʝʤʝʥʥʦ, ʦʢʦʣʦ 0,2 ʤʣʥ ʨʫʙ. ʥʘ ʨʘʟʚʸʨʪʳʚʘʥʠʝ 

ʩʝʨʚʝʨʥʦʛʦ ʇʆ ʠ ʟʘʢʫʧʢʫ ʙʘʟʦʚʦʛʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

0,05ï0,1 ʤʣʥ ʨʫʙ. ʝʞʝʛʦʜʥʦ ʥʘ ʩʚʷʟʴ (SIM-ʢʘʨʪʳ, ʪʨʘʬʠʢ) ʠ ʧʦʜʜʝʨʞʢʫ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɿʘ 10 ʣʝʪ ʵʪʦ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 0,2 + 10Ĭ0,075 = 0,95 

ʤʣʥ ʨʫʙ. ʉʫʤʤʘʨʥʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ὅɻ ʢʩς  

ʟʘ 10 ʣʝʪ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʟʘʪʨʘʪ ʥʘ ʪʦʧʣʠʚʦ, ʦʧʣʘʪʫ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʘ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʩʚʷʟʴ ʠ IT: 

ὅɻ ʢʩς = 12,2 + 2 + 9,8 + 0,95 = 25 ʤʣʥ ʨʫʙ. 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʧʠʣʦʪʥʳʤ ʚʘʨʠʘʥʪʦʤ (32 ʤʣʥ ʨʫʙ.) ʧʦʣʫʯʘʝʤ ʩʥʠʞʝʥʠʝ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 22%. ʆʩʥʦʚʥʘʷ ʵʢʦʥʦʤʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʪʦʧʣʠʚʘ ʠ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʪʦʛʜʘ ʢʘʢ ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʥʦʚʳʝ ʩʪʘʪʴʠ 

(ʩʚʷʟʴ, ʀʊ) ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʫʶʪ ʚʳʠʛʨʳʰ. 

ɺ ʠʪʦʛʝ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ Z(2) ʧʦʣʥʳʭ ʟʘʪʨʘʪ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʢʦʤʙʘʡʥʘ 

TORUM ʚ ʙʝʩʧʠʣʦʪʥʦʤ ʚʘʨʠʘʥʪʝ (ʚʘʨʠʘʥʪ i=2)  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʫʤʤʫ 

ʟʘʪʨʘʪ ʥʘ ʜʦʨʘʙʦʪʢʫ ὅʜʦʨς, ʧʨʦʠʟʚʦʜʩʪʚʦ ὅʧʨς ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ὅɻ ʢʩς [19]: 

ὤς ὅʜʦʨς ὅʧʨς ὅɻ ʢʩς 2 + 19,7 + 25 = 47 ʤʣʥ ʨʫʙ. 

 

ІĻĨЕЖ!ЕĳĴĮıВİļĲЕĪЕ!ĩВЖĮВĲĴВ 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʩʚʝʜʸʤ ʚ ʪʘʙʣʠʮʫ 1.  
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʦʪʨʘʞʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ 

TORUM ʚ ʧʠʣʦʪʠʨʫʝʤʦʤ ʠ ʙʝʩʧʠʣʦʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʥʘ ʛʦʨʠʟʦʥʪʝ 10 ʣʝʪ. ʂʘʢ 

ʚʠʜʥʦ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʠʞʝ ʟʘ ʩʯʸʪ 

ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ (2 ʤʣʥ ʨʫʙ. ʧʨʦʪʠʚ 10 ʤʣʥ ʨʫʙ.) ʠ 

ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ (0,6 ʤʣʥ ʨʫʙ.). ʆʜʥʘʢʦ ʩʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʙʝʩʧʠʣʦʪʥʦʡ ʚʝʨʩʠʠ ʚʳʰʝ (21,7 ʤʣʥ ʨʫʙ. 

ʧʨʦʪʠʚ 19 ʤʣʥ ʨʫʙ.) ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʧʦ ʞʠʟʥʝʥʥʦʤʫ ʮʠʢʣʫ ʙʝʩʧʠʣʦʪʥʦʛʦ ʢʦʤʙʘʡʥʘ ʩʦʩʪʘʚʣʷʶʪ  

47 ʤʣʥ ʨʫʙ., ʯʪʦ ʤʝʥʴʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʠʣʦʪʠʨʫʝʤʦʡ ʚʝʨʩʠʠ 

(51 ʤʣʥ ʨʫʙ.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʝʩʧʠʣʦʪʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʢʦʤʙʘʡʥʘ. 
 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ 

(10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ): ʧʠʣʦʪʥʳʡ ʠ ʙʝʩʧʠʣʦʪʥʳʡ ʚʘʨʠʘʥʪ 
ʉʪʘʪʴʷ ʟʘʪʨʘʪ ʉ ʧʠʣʦʪʦʤ, ʤʣʥ ʨʫʙ. ɹʝʩʧʠʣʦʪʥʳʡ, ʤʣʥ ʨʫʙ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 1 2 

ʇʨʦʠʟʚʦʜʩʪʚʦ  18 19,7 

ʕʢʩʧʣʫʘʪʘʮʠʷ (10 ʣʝʪ) 32 25 

        ï ʪʦʧʣʠʚʦ 13 12,2 

        ï ʟʘʨʧʣʘʪʘ ʦʧʝʨʘʪʦʨʘ 10 2 

        ï ʦʙʩʣʫʞʠʚʘʥʠʝ 9 9,8 

        ï ʩʚʷʟʴ ʠ IT 0 0,95 

ɺʩʝʛʦ ʟʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ 51 47 
 

 

ІĻĩЕīĻ 
ʇʨʦʚʝʜʸʥʥʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʘʨʠʘʥʪʦʚ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ TORUM 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ 

ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʦʧʝʨʘʪʦʨʦʚ, ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʦʚʦʢʫʧʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʟʘʪʨʘʪʳ ʚ ʙʝʩʧʠʣʦʪʥʦʤ ʚʘʨʠʘʥʪʝ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʥʘ 7 ʤʣʥ ʨʫʙ. ʟʘ ʜʝʩʷʪʠʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ (ï22% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʠʣʦʪʠʨʫʝʤʦʛʦ). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʝʩʧʠʣʦʪʥʳʭ ʢʦʤʙʘʡʥʦʚ ʜʣʷ ʘʛʨʘʨʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦʛʦ ʜʝʬʠʮʠʪʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʤʝʭʘʥʠʟʘʪʦʨʦʚ ʠ ʨʦʩʪʘ ʮʝʥ ʥʘ ʨʝʩʫʨʩʳ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʘʩʯʸʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʧʦʟʠʮʠʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ð ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ ð ʙʝʩʧʠʣʦʪʥʳʝ ʨʝʰʝʥʠʷ ʧʦʢʘ 

ʦʩʪʘʶʪʩʷ ʤʝʥʝʝ ʚʳʛʦʜʥʳʤʠ. ɺʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʟʘʢʫʧʢʫ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʝʥʩʦʨʦʚ (ʣʠʜʘʨʦʚ, 

ʚʠʜʝʦʢʘʤʝʨ, ʨʘʜʘʨʦʚ) ʫʚʝʣʠʯʠʚʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜʥʦʡ ʤʘʰʠʥʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʢʘʙʠʥʫ, ʦʙʱʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ 

ʙʝʩʧʠʣʦʪʥʳʡ ʢʦʤʙʘʡʥ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʰʝ, ʯʝʤ ʫ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʚʘʨʠʘʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʝʩʧʠʣʦʪʥʳʭ ʤʘʰʠʥ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʱʫʱʘʝʪʩʷ ʥʘ 

ʩʪʦʨʦʥʝ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ð ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʥʝʩʸʪ ʧʦʚʳʰʝʥʥʫʶ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ. ʕʪʦ ʩʦʟʜʘʸʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʩʧʠʣʦʪʥʦʡ ʪʝʭʥʠʢʠ, ʚʢʣʶʯʘʷ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʅʀʆʂʈ, 

ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʠ ʚʥʝʜʨʝʥʠʝ ʤʦʜʫʣʴʥʳʭ ʧʣʘʪʬʦʨʤ, ʩʥʠʞʘʶʱʠʭ ʫʜʝʣʴʥʳʝ 
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ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʫʜʝʰʝʚʣʝʥʠʝ 

ʩʠʩʪʝʤ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘ ʩʯʸʪ ʦʪʢʘʟʘ ʦʪ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʣʠʜʘʨʦʚ ʠ 

ʧʝʨʝʭʦʜʘ ʢ ʘʨʭʠʪʝʢʪʫʨʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʤʘʰʠʥʥʦʤ ʟʨʝʥʠʠ ʠ ʥʝʜʦʨʦʛʠʭ 

ʨʘʜʘʨʥʳʭ ʩʝʥʩʦʨʘʭ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʤʘʩʰʪʘʙʦʚ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʠʥʪʝʛʨʘʮʠʠ ʪʘʢʠʭ ʨʝʰʝʥʠʡ, ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʙʫʜʫʪ 

ʩʥʠʞʘʪʴʩʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʧʦʣʥʳʭ ʟʘʪʨʘʪ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʯʘʩʪʠ ʟʘʪʨʘʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʉ ʫʯʸʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʥʝʜʨʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʢʦʤʙʘʡʥʦʚ 

ʩʣʝʜʫʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʦʵʪʘʧʥʦ: ʦʪ ʤʘʰʠʥ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʘʩʩʠʩʪʝʥʪʘʤʠ ʠ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʝʭʘʥʠʟʘʪʦʨʘ ʜʦ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʪ ʘʜʘʧʪʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʥʠʞʝʥʠʝ 

ʨʠʩʢʦʚ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʢʣʘʜʘʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 
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ʙʘʟʳ, ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ ʠ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʥʦʟʘʤʠ ʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʸʥʥʳʭ ʅʘʮʠʡ ʠ ʆʨʛʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʤʠʨʦʚʦʛʦ ʦʙʲʸʤʘ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʦʩʪʘʚʠʪ 1,3% ʥʘ ʧʝʨʠʦʜ ʜʦ 2032 

ʛʦʜʘ [1]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʞʠʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,1% ʝʞʝʛʦʜʥʦ ʜʦ 2027 ʛʦʜʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʠʚʰʫʶʩʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ [2]. 

ʇʨʠ ʵʪʦʤ ʨʦʩʩʠʡʩʢʦʤʫ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ (ɸʇʂ) ʪʨʝʙʫʝʪʩʷ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʨʘʥʳ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʠʟʥʦʩʘ ʠʤʝʶʱʝʛʦʩʷ ʧʘʨʢʘ ʤʘʰʠʥ. ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ ʜʚʠʞʫʱʠʭ ʩʠʣ ʠ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ɸʇʂ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʠʥʪʝʥʩʠʚʥʦʤ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ ʧʫʪʸʤ ʘʥʘʣʠʟʘ 

ʩʪʨʫʢʪʫʨʳ ʪʨʫʜʦʟʘʪʨʘʪ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʚʳʜʝʣʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʨʘʙʦʯʝʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʩʨʝʜʩʪʚʘʤ ʤʝʭʘʥʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ; 

2) ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʫʜʦʸʤʢʦʩʪʠ ʦʧʝʨʘʮʠʡ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʝʨʝʯʥʷ ʬʫʥʢʮʠʡ ʤʦʜʫʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʥʝʨʛʦʩʨʝʜʩʪʚʘ; 

3) ʚʳʷʚʠʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪ ʪʨʫʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʦʧʝʨʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 
 

ЋВĳЖВĩİГĲĮĿ!ЖВĭĩĮĴĮĿ!ЗГİļЗįЕĪЕ!ЙЕĭĿДЗĴĩВ!ЎЕЗЗĮĮ 
ʂ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʙʫʜʫʱʝʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ, ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: 

1. ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʜʦʩʪʫʧʥʦʩʪʴ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʘʛʨʦʜʘʥʥʳʭ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʭʦʟʷʡʩʪʚ, ʩʦʟʜʘʶʱʠʭ ʦʩʥʦʚʫ ʜʣʷ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʩʝʪʝʡ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

2. ʈʝʘʣʠʟʘʮʠʶ ʦʪʨʘʩʣʝʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ 
ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ, ʚʩʧʳʰʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʘʪʘʢʠ ʚʨʝʜʠʪʝʣʝʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʥʘ ʧʨʝʜʠʢʪʠʚʥʫʶ ʤʦʜʝʣʴ 

ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

3. ɺʥʝʜʨʝʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʩʦʯʝʪʘʶʱʠʭ 

ʧʨʠʥʮʠʧʳ ʪʦʯʥʦʛʦ ʦʨʦʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʩ ʧʦʯʚʦʟʘʱʠʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʟʝʤʣʝʜʝʣʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 
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4. ʆʩʥʘʱʝʥʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʬʝʨʤ ʩʠʩʪʝʤʘʤʠ ʜʘʪʯʠʢʦʚ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʢʦʪʘ, 

ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʨʘʮʠʦʥʳ ʢʦʨʤʣʝʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʞʠʚʦʪʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

5. ʉʦʟʜʘʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʣʠʟʢʫʶ ʢ ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʨʘʙʦʪʫ 

ʚ ʪʨʝʙʫʝʤʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʫʯʥʦʛʦ ʪʨʫʜʘ. 

6. ʀʥʪʝʛʨʘʮʠʶ ʜʘʥʥʳʭ ʦʪ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ɸʇʂ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʠʪʴ ʩʢʚʦʟʥʫʶ 

ʮʠʬʨʦʚʠʟʘʮʠʶ ʮʝʧʦʯʝʢ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝ 

ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʪʨʘʩʣʝʚʳʭ ʜʘʥʥʳʭ. 

7. ʈʘʟʚʠʪʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʨʪʦʚ ʨʘʩʪʝʥʠʡ ʠ ʧʦʨʦʜ ʞʠʚʦʪʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʩʝʣʝʢʮʠʠ ʠ ʛʝʥʦʤʥʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʙʦʣʝʟʥʷʤ ʠ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʣʠ ʨʦʩʪʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʅʘʯʠʥʘʷ ʩ 2019 ʛʦʜʘ, ʨʘʙʦʪʘ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʨʦʤʝ 7-ʛʦ, ʢʦʪʦʨʦʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʦʡ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ 2017ï2030 ʛʦʜʳ, ʚʝʜʸʪʩʷ ʚ ʧʨʦʝʢʪʝ çʎʠʬʨʦʚʦʝ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠè. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʫʚʝʣʠʯʠʪʩʷ ʚ 2 

ʨʘʟʘ, ʜʦʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʥʠʟʠʪʩʷ ʩ 65 ʜʦ 43% [3]. ʆʜʥʘʢʦ ʜʦʩʪʠʞʝʥʠʝ ʟʘʷʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ 

ʦʧʪʠʤʠʩʪʠʯʥʦʤ ʩʮʝʥʘʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʥʝ ʨʘʥʝʝ 2030 ʛʦʜʘ ʩ 

ʫʯʸʪʦʤ ʦʪʩʪʘʚʘʥʠʷ ʦʪ ʧʣʘʥʦʚʳʭ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʝʨʠʦʜ 2019ï2024 ʛʦʜʦʚ. 
 

ЍГЖЗĳГįĴĮĩĻ!ВĩĴЕıВĴĮĭВĶĮĮ!ĩ!ĮĲĴГĲЗĮĩĲĻЙ!ЗВīВЙ!Į!ĩĮĲЕĪЖВīĲĮįВЙ 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʟʢʠʭ ʤʝʩʪ, ʚ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʥʫʪʳ ʥʘʠʤʝʥʴʰʠʝ ʫʩʧʝʭʠ 

ʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʘʚʪʦʥʦʤʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚ 2023 ʛʦʜʫ ʥʝ ʙʦʣʝʝ 18% ʚʩʝʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʥʘʯʘʣʠ ʚʥʝʜʨʷʪʴ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [4]. ʇʨʠ ʵʪʦʤ 

ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʪʦʜʚʠʥʫʪʳ ʥʘ 2-ʡ ʧʣʘʥ 

ʚʩʣʝʜʩʪʚʠʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʚ 2024 ʛʦʜʫ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ 

ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʦʡ ʪʨʫʜʦʸʤʢʦʩʪʴʶ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ, 

ʧʦʩʢʦʣʴʢʫ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʧʨʠ ʟʘʤʝʥʝ ʨʫʯʥʦʛʦ ʪʨʫʜʘ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʧʣʘʪʬʦʨʤ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʩʣʝʜʩʪʚʠʝ ʤʦʜʫʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʪ 

ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʦʜʥʦʡ ʤʘʰʠʥʝ [5]. 
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ʊʘʢ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [6-8] ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʩʘʜʦʚʦʜʩʪʚʝ ʠ ʚʠʥʦʛʨʘʜʘʨʩʪʚʝ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʯʝʨʧʳʚʘʶʱʝʛʦ ʧʝʨʝʯʥʷ ʚʳʧʦʣʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʩ ʫʯʸʪʦʤ ʠʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. ɼʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʚʳʷʚʣʝʥʦ ʪʨʝʙʫʝʤʦʝ 

ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʤʝʥʷʝʤʳʝ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠʩʭʦʜʷ ʠʟ ʧʨʘʢʪʠʢʠ ʨʘʙʦʪʳ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʛʨʦʬʠʨʤ.  ʉ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʥʝʨʛʦʩʨʝʜʩʪʚ ʧʨʦʚʝʜʝʥʘ 

ʩʝʨʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ [9]: ʨʝʩʧʦʥʜʝʥʪʘʤ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʘʙʣʠʮʘ ʩ ʧʝʨʝʯʥʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʮʠʢʣʠʯʥʦʩʪʴʶ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, 

ʚ ʢʦʪʦʨʦʡ ʪʨʝʙʦʚʘʣʦʩʴ ʟʘʧʦʣʥʠʪʴ ʧʦʩʣʝʜʥʠʡ ʩʪʦʣʙʝʮ ʩ ʛʦʜʦʚʦʡ ʪʨʫʜʦʸʤʢʦʩʪʴʶ 

ʪʘʢ, ʯʪʦʙʳ ʩʫʤʤʘ ʟʥʘʯʝʥʠʡ ʜʣʷ ʨʝʛʫʣʷʨʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʨʘʚʥʷʣʘʩʴ 

100. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʠʝ ʫʯʸʪʘ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʦʜʠʥ ʨʘʟ ʟʘ ʚʨʝʤʷ ʞʠʟʥʠ 

ʩʘʜʦʚ ʠ ʚʠʥʦʛʨʘʜʥʠʢʦʚ, ʦʙʲʷʩʥʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʦʜʫʢʪʠʚʥʳʤ ʧʝʨʠʦʜʦʤ: ʦʪ 

15 ʜʦ 30 ʣʝʪ ʜʣʷ ʩʘʜʦʚ ʠ ʦʪ 30 ʜʦ 50 ʣʝʪ ʜʣʷ ʚʠʥʦʛʨʘʜʥʠʢʦʚ [10;11]. ɺ ʨʦʣʠ 

ʵʢʩʧʝʨʪʦʚ ʚʳʩʪʫʧʘʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʮʝʥʪʨʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʌɻʋʇ çʅɸʄʀè, ʘʛʨʦʥʦʤʳ, ʪʨʫʜʷʱʠʝʩʷ ʥʘ ʢʨʫʧʥʝʡʰʠʭ 

ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ, ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʈʦʩʩʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʦʧʨʦʰʝʥʦ 9 ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ 

ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʠ ʚʠʥʦʛʨʘʜʥʠʢʘʭ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ 

ʊʨʝʙʫʝʤʦʝ ʨʘʙʦʯʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʉʨʝʜʩʪʚʦ 

ʤʝʭʘʥʠʟʘʮʠʠ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʎʠʢʣʠʯʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ 

ɻʦʜʦʚʘʷ 

ʪʨʫʜʦʸʤʢʦʩʪʴ, 

%* 

ʈʘʩʯʠʩʪʢʘ ʂʫʩʪʦʨʝʟ, 

ʢʦʨʯʝʚʘʪʝʣʴ, ʬʨʝʟʘ, 

ʙʦʨʦʥʘ, ʦʪʚʘʣ, 

ʨʳʭʣʠʪʝʣʴ, ʢʦʚʰ, 

ʤʫʣʴʯʝʨ 

ʊʨʘʢʪʦʨ, 

ʙʫʣʴʜʦʟʝʨ, 

ʩʘʤʦʭʦʜʥʳʡ 

ʤʫʣʴʯʝʨ 

ɽʜʠʥʦʨʘʟʦʚʦ  ï 

ɻʣʫʙʦʢʘʷ ʚʩʧʘʰʢʘ 

(ʧʣʘʥʪʘʞ) 

ʇʣʫʛ, ʯʠʟʝʣʴ, 

ʛʣʫʙʦʢʦʨʳʭʣʠʪʝʣʴ, 

ʱʝʣʝʨʝʟ 

ʊʨʘʢʪʦʨ ɽʜʠʥʦʨʘʟʦʚʦ  ï 

ʏʝʨʥʦʚʘʷ 

ʧʣʘʥʠʨʦʚʢʘ 

ʆʪʚʘʣ, ʢʦʚʰ, ʬʨʝʟʘ, 

ʙʦʨʦʥʘ 

ʉʢʨʝʧʝʨ, 

ʙʫʣʴʜʦʟʝʨ, 

ʪʨʘʢʪʦʨ 

ɽʜʠʥʦʨʘʟʦʚʦ  ï 

ʇʨʦʢʣʘʜʢʘ 

ʜʨʝʥʘʞʘ ʠ 

ʤʘʛʠʩʪʨʘʣʝʡ 

ʊʨʘʥʰʝʝʢʦʧʘʪʝʣʴ ʊʨʘʢʪʦʨ ɽʜʠʥʦʨʘʟʦʚʦ  ï 

ʏʠʩʪʦʚʘʷ 

ʧʣʘʥʠʨʦʚʢʘ 

ʇʣʘʥʠʨʦʚʱʠʢ ʊʨʘʢʪʦʨ ɽʜʠʥʦʨʘʟʦʚʦ  ï 

ʇʦʜʛʦʪʦʚʢʘ 

ʧʦʩʘʜʦʯʥʳʭ ʷʤ ʠ 

ʪʨʘʥʰʝʡ 

ʗʤʦʢʦʧʘʪʝʣʴ (ʙʫʨ), 

ʙʦʨʦʟʜʦʥʘʨʝʟʯʠʢ 

ʊʨʘʢʪʦʨ ɽʜʠʥʦʨʘʟʦʚʦ  ï 

ʋʩʪʘʥʦʚʢʘ 

ʦʧʦʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ 

(ʰʧʘʣʝʨ) 

ʉʪʦʣʙʦʩʪʘʚ, 

ʨʘʟʤʦʪʯʠʢ 

ʰʧʘʣʝʨʥʦʡ 

ʧʨʦʚʦʣʦʢʠ 

ʊʨʘʢʪʦʨ ɽʜʠʥʦʨʘʟʦʚʦ  ï 

ʇʦʩʘʜʢʘ ʩʘʞʝʥʮʝʚ ʉʘʞʘʣʢʘ ʊʨʘʢʪʦʨ ɽʜʠʥʦʨʘʟʦʚʦ  ï 
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ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ 

ʊʨʝʙʫʝʤʦʝ ʨʘʙʦʯʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʉʨʝʜʩʪʚʦ 

ʤʝʭʘʥʠʟʘʮʠʠ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʎʠʢʣʠʯʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ 

ɻʦʜʦʚʘʷ 

ʪʨʫʜʦʸʤʢʦʩʪʴ, 

%* 

ʄʫʣʴʯʠʨʦʚʘʥʠʝ 

ʧʦʯʚʳ 

ʄʫʣʴʯʝʨ, 

ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ 

ʊʨʘʢʪʦʨ, 

ʩʘʤʦʭʦʜʥʳʡ 

ʤʫʣʴʯʝʨ, 

ʩʘʤʦʭʦʜʥʳʡ 

ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ 

ʂʘʢ ʧʨʘʚʠʣʦ, 

ʝʞʝʛʦʜʥʦ 

(ʟʘʚʠʩʠʪ ʦʪ 

ʪʠʧʘ ʤʫʣʴʯʠ) 

4 

ʄʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʚʳ 

ï ɹʝʩʧʠʣʦʪʥʦʝ 

ʥʘʟʝʤʥʦʝ 

ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ, 

ʙʝʩʧʠʣʦʪʥʳʡ 

ʣʝʪʘʪʝʣʴʥʳʡ 

ʘʧʧʘʨʘʪ 

(ɹʇʃɸ) 

ʄʥʦʛʦʢʨʘʪʥʦ 4 

ʇʦʣʠʚ ʈʘʩʧʳʣʠʪʝʣʴ ʉʘʤʦʭʦʜʥʘʷ 

(ʤʦʙʠʣʴʥʘʷ) 

ʢʘʧʝʣʴʥʘʷ 

ʦʨʦʩʠʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ** 

ʄʥʦʛʦʢʨʘʪʥʦ ï 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʆʧʨʳʩʢʠʚʘʪʝʣʴ, 

ʨʘʩʧʳʣʠʪʝʣʴ 

ʊʨʘʢʪʦʨ, 

ʩʘʤʦʭʦʜʥʳʡ 

ʦʧʨʳʩʢʠʚʘʪʝʣʴ, 

ɹʇʃɸ 

ʄʥʦʛʦʢʨʘʪʥʦ 16 

ʇʦʜʚʷʟʢʘ, 

ʦʪʛʠʙʘʥʠʝ ʠ 

ʬʠʢʩʘʮʠʷ 

ï ï ɽʞʝʛʦʜʥʦ 

/ʤʥʦʛʦʢʨʘʪʥʦ 

6 

ʆʙʨʝʟʢʘ, ʯʝʢʘʥʢʘ ʆʙʨʝʟʯʠʢ, 

ʠʟʤʝʣʴʯʠʪʝʣʴ, 

ʯʝʢʘʥʦʯʥʘʷ ʤʘʰʠʥʘ, 

ʧʠʣʘ 

ʊʨʘʢʪʦʨ ɽʞʝʛʦʜʥʦ ʠʣʠ 

ʜʚʘʞʜʳ ʚ ʛʦʜ 

15 

ʇʦʜʨʝʟʢʘ ʢʦʨʥʝʡ ʂʦʨʥʝʧʦʜʨʝʟʯʠʢ ʊʨʘʢʪʦʨ ɽʞʝʛʦʜʥʦ 3 

ʆʙʨʘʙʦʪʢʘ 

ʧʨʠʩʪʚʦʣʴʥʦʡ 

ʟʦʥʳ 

ʌʨʝʟʘ, ʙʦʨʦʥʘ-

ʤʦʪʳʛʘ, ʨʳʭʣʠʪʝʣʴ, 

ʧʦʜʤʝʪʘʣʴʱʠʢ 

ʊʨʘʢʪʦʨ, 

ʤʦʪʦʢʫʣʴʪʠʚʘʪ

ʦʨ 

ʄʥʦʛʦʢʨʘʪʥʦ 6 

ʇʦʜʢʦʨʤʢʘ, 

ʚʥʝʩʝʥʠʝ 

ʫʜʦʙʨʝʥʠʡ 

ʈʘʟʙʨʘʩʳʚʘʪʝʣʴ ʉʘʤʦʭʦʜʥʘʷ 

(ʤʦʙʠʣʴʥʘʷ) 

ʢʘʧʝʣʴʥʘʷ 

ʦʨʦʩʠʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ**, 

ʪʨʘʢʪʦʨ, 

ʩʘʤʦʭʦʜʥʳʡ 

ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ

**  

ʄʥʦʛʦʢʨʘʪʥʦ ï 

ɿʘʣʫʞʝʥʠʝ 

ʤʝʞʜʫʨʷʜʠʡ 

ʉʝʷʣʢʘ, 

ʨʘʟʙʨʘʩʳʚʘʪʝʣʴ 

ʊʨʘʢʪʦʨ, 

ʩʘʤʦʭʦʜʥʘʷ 

ʩʝʷʣʢʘ 

ɽʞʝʛʦʜʥʦ ʠʣʠ 

ʜʚʘʞʜʳ ʚ ʛʦʜ 

5 

ʉʢʘʰʠʚʘʥʠʝ 

ʤʝʞʜʫʨʷʜʠʡ 

ʂʦʩʠʣʢʘ, ʢʦʩʠʣʢʘ-

ʤʫʣʴʯʝʨ 

ʊʨʘʢʪʦʨ, 

ʩʘʤʦʭʦʜʥʘʷ 

ʢʦʩʠʣʢʘ, 

ʩʘʤʦʭʦʜʥʳʡ 

ʤʫʣʴʯʝʨ 

 

 

ʄʥʦʛʦʢʨʘʪʥʦ 5 
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ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ 

ʊʨʝʙʫʝʤʦʝ ʨʘʙʦʯʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʉʨʝʜʩʪʚʦ 

ʤʝʭʘʥʠʟʘʮʠʠ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʎʠʢʣʠʯʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ 

ɻʦʜʦʚʘʷ 

ʪʨʫʜʦʸʤʢʦʩʪʴ, 

%* 

ʂʫʣʴʪʠʚʘʮʠʷ 

ʤʝʞʜʫʨʷʜʠʡ 

ʌʨʝʟʘ, ʙʦʨʦʥʘ-

ʤʦʪʳʛʘ, ʨʳʭʣʠʪʝʣʴ, 

ʩʛʨʝʙʘʪʝʣʴ, 

ʧʣʘʥʠʨʦʚʱʠʢ, 

ʢʫʣʴʪʠʚʘʪʦʨ 

ʊʨʘʢʪʦʨ ʄʥʦʛʦʢʨʘʪʥʦ 5 

ʀʩʢʫʩʩʪʚʝʥʥʦʝ 

ʦʧʳʣʝʥʠʝ 

ʆʧʳʣʠʪʝʣʴ ʊʨʘʢʪʦʨ ɽʞʝʛʦʜʥʦ 3 

ʇʨʦʨʝʞʠʚʘʥʠʝ 

ʮʚʝʪʦʚ ʠ ʣʠʩʪʚʳ 

ʇʨʦʨʝʞʠʚʘʪʝʣʴ ʊʨʘʢʪʦʨ ɽʞʝʛʦʜʥʦ ʠʣʠ 

ʜʚʘʞʜʳ ʚ ʛʦʜ 

4 

ʉʙʦʨ ʫʨʦʞʘʷ ɺʩʪʨʷʭʠʚʘʪʝʣʴ, 

ʩʪʨʷʭʠʚʘʪʝʣʴ, 

ʧʦʜʙʦʨʱʠʢ 

ʊʨʘʢʪʦʨ, 

ʢʦʤʙʘʡʥ, 

ʩʘʤʦʭʦʜʥʘʷ 

ʤʘʰʠʥʘ ʜʣʷ 

ʫʙʦʨʢʠ 

ʧʘʜʘʣʠʮʳ 

ɽʞʝʛʦʜʥʦ 20 

ʋʢʨʳʪʠʝ ï ï ɽʞʝʛʦʜʥʦ 4 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʛʦʜʦʚʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʫʢʘʟʘʥʘ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ (ʝʞʝʛʦʜʥʦ, ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ); 

** ï ʧʦʣʠʚ, ʧʦʜʢʦʨʤʢʘ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ï ʩʙʦʨ ʫʨʦʞʘʷ, ʦʧʨʳʩʢʠʚʘʥʠʝ, ʦʙʨʝʟʢʘ, ʩʫʤʤʘʨʥʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50%. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʫ ʘʚʪʦʥʦʤʥʳʭ 

ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʦʨʠʪʝʪʥʦ ʥʘʯʘʪʴ ʩ 

ʤʦʜʫʣʝʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʟʘʜʘʯʠ. 
 

ІĻĩЕīĻ 
ɺ ʨʘʙʦʪʝ ʚʳʜʝʣʝʥʳ 7 ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩʩʠʠ, 

ʦʧʠʩʘʥʦ ʥʘʠʙʦʣʝʝ ʫʟʢʦʝ ʤʝʩʪʦ ʨʝʘʣʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʳʜʝʣʝʥ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʧʝʨʝʯʝʥʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʫʯʸʪʦʤ ʠʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ 

ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʠ ʚʠʥʦʛʨʘʜʥʠʢʘʭ. ɼʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʚʳʷʚʣʝʥʦ ʪʨʝʙʫʝʤʦʝ 

ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʤʝʥʷʝʤʳʝ ʩʨʝʜʩʪʚʘ ʤʝʭʘʥʠʟʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʕʢʩʧʝʨʪʥʦ ʨʘʩʩʯʠʪʘʥʘ ʛʦʜʦʚʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʝʛʫʣʷʨʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ 

ʚ ʧʨʦʮʝʥʪʘʭ. ʆʧʨʝʜʝʣʝʥʳ 3 ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʥʮʝʧʮʠʠ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʟʜʘʥʠʶ 

ʝʸ ʧʨʦʠʟʚʦʜʩʪʚʘ [12]. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʤʝʨ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʮʝʣʴʁ ʚr ʷʚʣʝʥʠ ̫

ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʤʝʨ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʠʙʦʨʘʭ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠ,̫ ʜʣʷ ʩʠʩʪʝʤ 

ʤʦʨʩʢʦʡ ʠ ʨʝʯʥʦʡ ʥʘʚʠʛʘʮʠʠ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ, 

ʧʨʦʚʝʨʢʠ ʧʦʜʣʠʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʩʢʫʩʩʪʚʘ ʠ ʜʝʥʝʞʥʳʭ ʟʥʘʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʤʝʨʳ SWIR-ʜʠʘʧʘʟʦʥʘ, ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ, 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʨʪʘ ʨʳʥʢʘ, ʧʘʪʝʥʪʥʳʡ ʘʥʘʣʠʟ. 
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Abstract. The paper presents the results of an analysis of the functional and 
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ІĩГīГĲĮГ 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʘʩʪʫʱʠʡ ʨʳʥʦʢ ʢʘʤʝʨ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (ʜʘʣʝʝ SWIR-ʢʘʤʝʨʳ). 

ɸʙʙʨʝʚʠʘʪʫʨʘ SWIR ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ çshort wave infraredè 

(ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʠʘʧʘʟʦʥ) ʠ ʦʙʦʟʥʘʯʘʝʪ ʫʩʪʨʦʡʩʪʚʘ, ʜʠʘʧʘʟʦʥ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʘʪʨʠʮʳ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ 0,9ï1,7 ʤʢʤ (ʠʥʦʛʜʘ ʚ 

ʨʘʩʰʠʨʝʥʥʦʤ ʦʪ 0,4 ʜʦ 2,5 ʤʢʤ) [1]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʘʤʝʨ ʚʠʜʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ, SWIR-ʢʘʤʝʨʳ ʨʝʛʠʩʪʨʠʨʫʶʪ ʥʝ 

ʦʪʨʘʞʝʥʥʳʡ ʩʚʝʪ, ʘ ʩʦʙʩʪʚʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʣʠ ʦʪʨʘʞʝʥʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʚ SWIR-ʜʠʘʧʘʟʦʥʝ. ʂʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʝʥʩʦʨ ʥʘ ʦʩʥʦʚʝ InGaAs 

ð ʘʨʩʝʥʠʜʘ ʛʘʣʣʠʷ-ʠʥʜʠʷ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ [2]. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ SWIR-ʢʘʤʝʨ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʲʝʢʪʳ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʚʠʜʠʤʦʩʪʠ. SWIR-ʢʘʤʝʨʳ ʩʧʦʩʦʙʥʳ ʚʠʜʝʪʴ ʩʢʚʦʟʴ ʜʦʞʜʴ, ʪʫʤʘʥ, ʧʳʣʴ, ʚ 

ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʣʫʥʦʡ, ʟʚʝʟʜʘʤʠ ʠ ʩʦʣʥʮʝʤ. ʀʂ-ʢʘʤʝʨʳ 

ʜʨʫʛʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʫʣʘʚʣʠʚʘʶʪ ʪʝʧʣʦʚʫʶ ʩʠʛʥʘʪʫʨʫ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʨʝʜʥʠʭ ʠ ʜʘʣʴʥʠʭ ʜʠʩʪʘʥʮʠʷʭ, ʥʦ ʧʣʦʭʦ ʨʘʩʧʦʟʥʘʶʪ 

ʮʝʣʠ ʠ ʣʠʮʘ. SWIR-ʢʘʤʝʨʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʞʝ ʩʣʘʙʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠʣʠ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʧʦʜʩʚʝʪʢʠ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

[2, 3]. 

2. ɺʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʄʘʪʨʠʮʘ SWIR-ʢʘʤʝʨʳ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʙʫʢʚʘʣʴʥʦ ʦʜʠʥʦʯʥʳʝ ʬʦʪʦʥʳ, ʧʦʵʪʦʤʫ ʜʘʞʝ ʩʣʘʙʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʜʭʦʜʠʪ ʜʣʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʘ ʚ ʧʘʩʤʫʨʥʫʶ ʧʦʛʦʜʫ ʠʣʠ ʚ ʜʨʫʛʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʢʨʳʪʫʶ ʀʂ-ʧʦʜʩʚʝʪʢʫ [2, 3]. 

3. ʇʠʢ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 1550 ʥʤ. ʀʤʝʥʥʦ 

ʪʘʢʦʝ ʠʟʣʫʯʝʥʠʝ ʮʠʨʢʫʣʠʨʫʝʪ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ SWIR-ʢʘʤʝʨʳ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʠʛʥʘʣʘ [4]. 

4. ʂʦʤʧʘʢʪʥʦʩʪʴ ʠ ʤʘʣʳʡ ʚʝʩ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 

SWIR-ʢʘʤʝʨ ʥʘ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʇʃɸ), ʯʪʦ ʨʘʩʰʠʨʷʝʪ 

ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ [4]. 

5. ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʦʭʣʘʞʜʝʥʠʠ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʨʘʙʦʪʘʶʪ 

ʙʝʩʰʫʤʥʦ ʠ ʥʝ ʪʨʝʙʫʶʪ ʧʦʜʚʝʜʝʥʠʷ ʭʣʘʜʘʛʝʥʪʘ [4]. 

6. ʅʝʙʦʣʴʰʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [4]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʳʥʦʯʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ 

ʨʘʟʚʠʪʠʷ SWIR-ʢʘʤʝʨ ʚ ʨʘʙʦʪʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʪʘʢʞʝ ʧʘʪʝʥʪʥʳʡ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ 

ʧʘʪʝʥʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
 

ЊВĴГЖĮВİĻ!Į!ıГĴЕīĻ 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʧʝʨʩʧʝʢʪʠʚ ʠ ʧʦʪʝʥʮʠʘʣʘ 

ʨʘʟʚʠʪʠʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʘʭ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʧʘʪʝʥʪʥʳʡ ʧʦʠʩʢ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʝʰʝʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʚ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʘʫʯʥʳʝ 

ʧʫʙʣʠʢʘʮʠʠ, ʙʘʟʳ ʜʘʥʥʳʭ ʧʘʪʝʥʪʥʳʭ ʚʝʜʦʤʩʪʚ ʠ ʠʭ ʘʛʨʝʛʘʪʦʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ, 
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ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 
 

ЎГĭИİļĴВĴĻ!Į!ЕĨЗИĬīГĲĮГ 
ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʬʠʨʤʦʡ Markets & Markets ʠʩʩʣʝʜʦʚʘʥʠʶ, ʚ 

ʧʝʨʠʦʜ ʩ 2024 ʧʦ 2029 ʛʛ. ʨʳʥʦʢ SWIR-ʢʘʤʝʨ ʙʫʜʝʪ ʨʘʩʪʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 11,1 % ʚ 

ʛʦʜ [5]. ʆʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ 

ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʙʝʩʧʝʯʝʥʠʠ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʠ 

ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ: 

ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ. ʄʥʦʛʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʚʝʱʝʩʪʚʘ ʠʤʝʶʪ ʫʥʠʢʘʣʴʥʳʝ 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʩʠʛʥʘʪʫʨʳ ʚ SWIR-ʜʠʘʧʘʟʦʥʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʤʝʨʳ 

ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʘʥʘʣʠʟʘ 

ʩʦʩʪʘʚʘ ʚʝʱʝʩʪʚ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ [1]. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʠʜʝʪʴ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʙʲʝʢʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʫʨʦʚʝʥʴ ʞʠʜʢʦʩʪʠ ʚ ʥʝʧʨʦʟʨʘʯʥʳʭ ʙʫʪʳʣʢʘʭ, ʜʝʬʝʢʪʳ ʚ ʢʨʝʤʥʠʝʚʳʭ 

ʧʣʘʩʪʠʥʘʭ, ʮʝʣʦʩʪʥʦʩʪʴ ʩʚʘʨʦʯʥʳʭ ʰʚʦʚ) [1]. 

ɹʝʟʦʧʘʩʥʦʩʪʴ. ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʝʱʝʩʪʚ, ʥʝʚʠʜʠʤʳʭ ʜʣʷ 

ʛʣʘʟʘ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʢʘʤʝʨ [1]. 

ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʤʠʢʨʦʩʢʦʧʠʠ, ʘʩʪʨʦʥʦʤʠʠ, 

ʬʦʪʦʥʠʢʝ.  

ʇʝʨʝʯʠʩʣʠʤ ʢʣʶʯʝʚʳʭ ʛʣʦʙʘʣʴʥʳʭ ʠʛʨʦʢʦʚ ʥʘ ʨʳʥʢʝ SWIR-ʢʘʤʝʨ: 

FLIR Systems (ʉʐɸ) ð ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ ʩ ʰʠʨʦʢʠʤ 

ʧʦʨʪʬʝʣʝʤ ʨʝʰʝʥʠʡ. 

Teledyne Technologies (ʉʐɸ) ð ʣʠʜʝʨ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʘʤʝʨ (ʙʨʝʥʜʳ Teledyne DALSA, Teledyne Princeton 

Instruments). 

Xenics (ɹʝʣʴʛʠʷ) ð ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ, 

ʧʨʝʜʣʘʛʘʶʱʠʡ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʰʠʨʦʢʠʭ ʘʩʩʦʨʪʠʤʝʥʪʦʚ InGaAs-ʢʘʤʝʨ. 

Sensors Unlimited (ʉʐɸ, ʯʘʩʪʴ Collins Aerospace) ð ʧʠʦʥʝʨ ʚ ʦʙʣʘʩʪʠ 

ʪʝʭʥʦʣʦʛʠʠ InGaAs. 

Hamamatsu Photonics (ʗʧʦʥʠʷ) ð ʢʣʶʯʝʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʩʝʥʩʦʨʦʚ ʠ 

ʛʦʪʦʚʳʭ ʢʘʤʝʨ. 

Allied Vision Technologies (ɻʝʨʤʘʥʠʷ) ð ʢʨʫʧʥʳʡ ʠʛʨʦʢ ʥʘ ʨʳʥʢʝ 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʧʨʝʜʣʘʛʘʶʱʠʡ SWIR-ʨʝʰʝʥʠʷ. 

ʂ ʦʩʥʦʚʥʳʤ ʨʦʩʩʠʡʩʢʠʤ ʠʛʨʦʢʘʤ ʦʪʥʦʩʷʪʩʷ: 

ʍʦʣʜʠʥʛ çʐʚʘʙʝè (ʄʦʩʢʚʘ) ð ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ SWIR-ʢʘʤʝʨ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʤʘʪʨʠʮʘʭ InGaAs. 

çʕʢʨʘʥ-ʦʧʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳè (ʅʦʚʦʩʠʙʠʨʩʢ) ð ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʦʪʦʧʨʠʝʤʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. 

çʉʧʝʮʠʘʣʴʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨè (ʉʊʎ) ð ʨʘʟʨʘʙʦʪʢʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠʠ ʙʘʟʦʚʦʛʦ ʨʳʥʢʘ SWIR-ʢʘʤʝʨ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʌʫʥʢʮʠʠ ʠʣʠ ʧʦʪʨʝʙʥʦʩʪʠ: 

¶ ʇʦʣʫʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʠʜʠʤʦʩʪʠ (ʜʳʤ, 
ʪʫʤʘʥ, ʥʦʯʴ). 

¶ ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʮʝʩʩʦʚ (ʜʝʬʝʢʪʦʩʢʦʧʠʷ, 
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ʩʦʨʪʠʨʦʚʢʘ). 

¶ ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ (ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʚʣʘʞʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ). 

¶ ʅʘʙʣʶʜʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ (ʚʦʝʥʥʦʝ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ). 

ʊʝʭʥʦʣʦʛʠʠ: 

¶ InGaAs-ʩʝʥʩʦʨʳ (ʦʩʥʦʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ SWIR). 

¶ ʆʭʣʘʞʜʘʝʤʳʝ ʠ ʥʝʦʭʣʘʞʜʘʝʤʳʝ ʢʘʤʝʨʳ. 

¶ ɻʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʝ ʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʩʠʩʪʝʤʳ. 

¶ ɺʩʪʨʘʠʚʘʝʤʳʝ ʩʠʩʪʝʤʳ ʠ ʨʝʰʝʥʠʷ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʜʨʦʥʳ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʣʠʥʠʠ. 

ʎʝʣʝʚʳʝ ʧʦʪʨʝʙʠʪʝʣʠ: 

¶ ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ (ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ, ʬʘʨʤʘʮʝʚʪʠʢʘ, ʧʠʱʝʚʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ). 

¶ ʅʘʫʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʣʘʙʦʨʘʪʦʨʠʠ, ʫʥʠʚʝʨʩʠʪʝʪʳ). 

¶ ʆʙʦʨʦʥʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ (ʘʨʤʠʷ, ʧʦʛʨʘʥʠʯʥʳʝ ʩʣʫʞʙʳ, ʘʵʨʦʧʦʨʪʳ). 

¶ ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. 

¶ ʄʝʜʠʮʠʥʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ SWIR-ʢʘʤʝʨ ʥʘ ʧʨʠʤʝʨʝ ʚʳʜʝʣʝʥʥʳʭ 

ʯʝʪʳʨʸʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1. ʄʘʪʨʠʮʘ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʦʤʳʰʣʝʥ-

ʥʦʩʪʴ 

ʆʙʦʨʦʥʘ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʅʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ 

ʎʝʥʦʚʦʡ ʜʠʘʧʘʟʦʥ, 

$ 

8000 - 25000 15000 - 

60000 

12000 - 

50000 

5000 - 

15000 

ʈʘʟʨʝʰʝʥʠʝ, 

ʧʠʢʩʝʣʝʡ 

640x512, 

1024x1024 

640x512, 

1280x1024 

ʦʪ 320x256 

ʜʦ 2048x2048 

320x256, 

640x512 

ʏʘʩʪʦʪʘ ʢʘʜʨʦʚ, 

ɻʮ 

100 - 500 50 - 400 ʜʦ 1000 30 - 120 

ʉʧʝʢʪʨʘʣʴʥʳʡ 

ʜʠʘʧʘʟʦʥ, ʤʢʤ 

0,9 ï 1,7 0,9 ï 1,7 ʠʣʠ 

1,5 ï 2,5 

0,4 ï 2,5 0,9 ï 1,7 

ʈʘʙʦʯʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ᴈ 

-10é+50 -40é+70 -20é+40 -10é+45 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, 

ɺʪ 

4 - 8 6 - 15 5 - 10 3 - 5 

ɻʘʨʘʥʪʠʷ, ʣʝʪ 2 - 3 3 - 5 1 - 2 1 - 2 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʫʩʢʘʝʤʘʷ ʧʨʦʜʫʢʮʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʨʘʟʥʠʪʩʷ ʧʦ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ. ʂ SWIR-ʢʘʤʝʨʘʤ, 

ʨʘʙʦʪʘʶʱʠʤ ʚ ʩʠʩʪʝʤʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʦʨʦʥʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ ʢ ʪʝʭʥʠʯʝʩʢʠʤ, ʪʘʢ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʦʡ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ, 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʢʘʜʨʦʚ ʜʣʷ ʧʣʘʚʥʦʩʪʠ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʜʣʷ ʣʫʯʰʝʡ ʜʝʪʘʣʠʟʘʮʠʠ). 
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ЅĲВİĮĭ!ıĮЖЕĩЕĪЕ!ЖĻĲįВ!SWIR-įВıГЖ 

ʅʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ SWIR-ʢʘʤʝʨ ʥʘʙʣʶʜʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʦʣʠʛʦʧʦʣʠʷ 

ʩ ʚʳʩʦʢʠʤʠ ʙʘʨʴʝʨʘʤʠ ʜʣʷ ʚʭʦʜʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ.  ɺ ʈʦʩʩʠʠ 

ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʦʣʠʛʦʧʦʣʠʷ, ʥʦ ʨʘʙʦʪʘʶʱʘʷ ʚ ʫʩʣʦʚʠʷʭ ʤʦʥʦʧʩʦʥʠʠ ʩ 

ʛʦʩʫʜʘʨʩʪʚʦʤ-ʟʘʢʘʟʯʠʢʦʤ, ʚʳʩʪʫʧʘʶʱʠʤ ʚ ʨʦʣʠ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʢʣʶʯʝʚʦʛʦ 

ʧʦʢʫʧʘʪʝʣʷ. 

ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʘ ʨʳʥʢʘ ʧʦʢʘʟʳʚʘʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʥʘ 10-12% 

ʝʞʝʛʦʜʥʦ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʪʘʢʠʭ ʢʘʢ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ) [6]. 

ʇʦʪʝʥʮʠʘʣ ʨʳʥʢʘ ï ʚʳʩʦʢʠʡ. ʄʥʦʞʝʩʪʚʦ ʦʪʨʘʩʣʝʡ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ 

ʦʪʢʨʳʚʘʪʴ ʜʣʷ ʩʝʙʷ ʧʨʝʠʤʫʱʝʩʪʚʘ SWIR-ʚʠʟʫʘʣʠʟʘʮʠʠ [6]. 

ɺʝʜʫʱʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ï ɻ ʪʦ FLIR Systems, Teledyne 

Technologies ʠ Hamamatsu. ɺ ʈʦʩʩʠʠ ʵʪʦ ʭʦʣʜʠʥʛ çʐʚʘʙʝè ʢʦʨʧʦʨʘʮʠʠ ʈʦʩʪʝʭ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʢʘʨʪʫ ʨʳʥʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩ. 1. ʂʘʨʪʘ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ SWIR-ʢʘʤʝʨ 

 

ɸʥʘʣʠʟ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʢʣʶʯʝʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ SWIR-ʢʘʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʩʪʨʘʪʝʛʠʠ ʯʝʪʢʦ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʳ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʳʥʢʘ. ʃʠʜʝʨʳ 

(FLIR, Hamamatsu) ʜʦʤʠʥʠʨʫʶʪ ʟʘ ʩʯʝʪ ʙʨʝʥʜʘ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʚʳʩʦʢʦʤʘʨʞʠʥʘʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ - ʪʝʭ ʩʝʛʤʝʥʪʘʭ, ʛʜʝ ʪʦʚʘʨʳ 

ʧʨʦʜʘʶʪʩʷ ʩ ʚʳʩʦʢʦʡ ʥʘʮʝʥʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʠ (ʦʙʦʨʦʥʘ, 

ʥʘʫʢʘ). ʂʨʫʧʥʳʝ ʠʛʨʦʢʠ (Xenics) ʚʳʠʛʨʳʚʘʶʪ ʟʘ ʩʯʝʪ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ ʠ ʛʠʙʢʦʩʪʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʅʠʰʝʚʳʝ 

ʠʛʨʦʢʠ (Raptor, Specim, Cubert) ʟʘʥʠʤʘʶʪ ʩʠʣʴʥʳʝ ʧʦʟʠʮʠʠ ʙʣʘʛʦʜʘʨʷ ʛʣʫʙʦʢʦʡ 

ʵʢʩʧʝʨʪʠʟʝ ʚ ʫʟʢʦʡ ʦʙʣʘʩʪʠ (ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʩʲʝʤʢʘ, ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʡ 

ʘʥʘʣʠʟ). 
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ЅĲВİĮĭ! ĴГįИĹГĪЕ! ИЖЕĩĲĿ! ĲВИķĲЕ-ĴГЙĲЕİЕĪĮķГЗįЕĪЕ! ЖВĭĩĮĴĮĿ! ĩ!
ĮЗЗİГīИГıЕД!ЕĨİВЗĴĮ 

ɼʣʷ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʧʦʠʩʢ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʪʢʨʳʪʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʪʝʥʪʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ: ʈʦʩʧʘʪʝʥʪʘ1 (ʈʦʩʩʠʷ), Espacenet2  

(ɽʚʨʦʧʝʡʩʢʠʡ ʧʘʪʝʥʪʥʳʡ ʦʬʠʩ), USPTO (ʉʐɸ)3 ʠ WIPO PatentScope4  

(ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ). ʕʪʠ ʙʘʟʳ ʜʘʥʥʳʭ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʝʣʝʚʘʥʪʥʫʶ ʠ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʪʝʥʪʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. 

ʇʨʦʮʝʜʫʨʘ ʧʦʠʩʢʘ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʩʣʦʚ: SWIR, short-wave infrared, InGaAs, 

ʢʘʤʝʨʘ, ʩʝʥʩʦʨ, ʤʘʪʨʠʮʘ. 

2. ɺʳʙʦʨ ʢʣʘʩʩʦʚ ʄʇʂ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʣʘʩʩʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʘʪʝʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʄʇʂ), ʦʭʚʘʪʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʜʘʪʯʠʢʠ, ʦʧʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ: 

¶ H04N 5/33 (ʊʝʣʝʚʠʟʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʠʣʠ 

ʫʩʠʣʝʥʠʝʤ ʚʭʦʜʷʱʝʛʦ ʩʚʝʪʘ. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʚʝʪʘ ï ʵʣʝʢʪʨʦʥʥʦ-

ʦʧʪʠʯʝʩʢʠʝ, ʜʣʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ) ï ʢʣʶʯʝʚʦʡ ʢʣʘʩʩ, 

ʦʧʠʩʳʚʘʶʱʠʡ SWIR-ʢʘʤʝʨʳ ʢʘʢ ʫʩʪʨʦʡʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʩʭʦʞʝʝ ʩ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʠʣʠ ʚʠʜʝʦʢʘʤʝʨʦʡ. 

¶ H10F 30/21 (ʋʩʪʨʦʡʩʪʚʘ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʠʥʬʨʘʢʨʘʩʥʦʤʫ 

ʚʠʜʠʤʦʤʫ ʠʣʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ). 

¶ H10F 39/12 (ɼʘʪʯʠʢʠ ʠʟʦʙʨʘʞʝʥʠʷ). 

¶ H10F 39/18 (ʂʦʤʧʣʝʤʝʥʪʘʨʥʳʝ ʤʝʪʘʣʣ-ʦʢʩʠʜ-ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ 

[ʂʄʆʇ] ʜʘʪʯʠʢʠ ʠʟʦʙʨʘʞʝʥʠʷ; ʜʘʪʯʠʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ʬʦʪʦʜʠʦʜʥʦʡ ʤʘʪʨʠʮʝʡ). 

¶ G01J 5/20 (ʈʘʜʠʘʮʠʦʥʥʘʷ ʧʠʨʦʤʝʪʨʠʷ, ʥʘʧʨʠʤʝʨ ʠʥʬʨʘʢʨʘʩʥʘʷ ʠʣʠ 
ʦʧʪʠʯʝʩʢʘʷ ʪʝʨʤʦʤʝʪʨʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʠʩʪʦʨʦʚ, 

ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ ʠʣʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ 

ʠʟʣʫʯʝʥʠʶ). 

¶ G02B 13/14 (ʆʙʲʝʢʪʠʚʳ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʩ ʤʝʥʷʶʱʠʤʩʷ 
ʨʘʟʤʝʨʦʤ ʠʟʦʙʨʘʞʝʥʠʷ 15/00 ʜʣʷ ʠʥʬʨʘʢʨʘʩʥʳʭ ʠʣʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ (13/16 ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ)). 

¶ G02B 5/20 (ʌʠʣʴʪʨʳ). 

¶ G06T 5/00 (ʋʣʫʯʰʝʥʠʝ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ). 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʠʩʢʘ: 

ɻʣʫʙʠʥʘ ʧʦʠʩʢʘ: 2015ï2025 ʛʛ. (ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʝʨʚʘʷ 

ʧʦʣʦʚʠʥʘ 2025 ʛʦʜʘ). 

 
1 ɹʘʟʘ ʧʦʠʩʢʘ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʈʦʩʧʘʪʝʥʪʘ. URL. https://searchplatform.rospatent.gov.ru/ 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.11.2025). 
2 ɹʘʟʘ ʧʦʠʩʢʘ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ Espacenet. URL. https://worldwide.espacenet.com (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 03.11.2025). 
3 ɹʘʟʘ ʧʦʠʩʢʘ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ USPTO. URL. https://www.uspto.gov/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
03.11.2025). 
4 ɹʘʟʘ ʧʦʠʩʢʘ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ɺʆʀʉ. URL. https://patentscope.wipo.int/search/ru/search.jsf 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.11.2025). 

https://www.fips.ru/publication-web/classification/mpk?view=detail&edition=2025&symbol=G02B%20%2015/00
https://www.fips.ru/publication-web/classification/mpk?view=detail&edition=2025&symbol=G02B%20%2013/16
https://worldwide.espacenet.com/
https://www.uspto.gov/
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ʉʪʨʘʥʳ ʧʦʠʩʢʘ: ʈʌ, ʉʐɸ, ʂʅʈ, ʗʧʦʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʳ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʪʝʥʪʥʦʛʦ ʚʝʜʦʤʩʪʚʘ, ʖʞʥʘʷ ʂʦʨʝʷ, ʢʘʢ ʦʩʥʦʚʥʳʝ ʮʝʥʪʨʳ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ SWIR-ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʙʝʨʝʤ ʚʩʝ ʧʘʪʝʥʪʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʘ, ʚ ʪʘʙʣʠʮʫ 2. 
 

ʊʘʙʣʠʮʘ 2. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʘʪʝʥʪʥʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ 

ˉ 

ʧ/ʧ 

ʇʨʝʜʤʝʪ  

ʧʦʠʩʢʘ 

ʉʪʨʘʥʘ ʚʳʜʘʯʠ, 

ʥʦʤʝʨ ʦʭʨʘʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ, ʠʥʜʝʢʩ 

ʄʂʀ 

ɿʘʷʚʠʪʝʣʴ, ʥʦʤʝʨ 

ʟʘʷʚʢʠ, ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʜʘʥʥʳʝ, ʜʘʪʘ 

ʧʫʙʣʠʢʘʮʠʠ 

ʉʫʱʥʦʩʪʴ ʟʘʷʚʣʝʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 

1 ʉʠʩʪʝʤʘ 

ʛʠʙʨʠʜʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʚʠʜʠʤʦʛʦ ʠ 

SWIR- 

ʜʠʘʧʘʟʦʥʘ 

ʉʐɸ,  

US2024414427A1, 

H04N 5/33 

Sony Group 

Corporation (ʗʧʦʥʠʷ), 

ʟʘʷʚʢʘ 

US202218690510A 

ʦʪ 14.03.2022, 

ʦʧʫʙʣʠʢʦʚʘʥʦ 

12.12.2024 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʜʘʪʯʠʢ 

ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ ʠ SWIR-ʜʘʪʯʠʢ 

ʜʣʷ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ 

2 ʂʨʝʤʥʠʝʚʳʡ 

ʬʦʪʦʫʤʥʦʞʠʪʝʣ

ʴ ʜʣʷ SWIR- 

ʜʠʘʧʘʟʦʥʘ 

ʉʐɸ,  

US12247870B2,  

G01J 1/44 

Hamamatsu Photonics 

(ʗʧʦʥʠʷ), ʟʘʷʚʢʘ 

US202318223277A ʦʪ 

18.07.2023, 

ʦʧʫʙʣʠʢʦʚʘʥʦ 

11.03.2025 

ʂʨʝʤʥʠʝʚʳʡ ʬʦʪʦʫʤʥʦʞʠʪʝʣʴ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʣʘʚʠʥʥʳʭ 

ʬʦʪʦʜʠʦʜʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʡ 

ʤʥʦʛʦʩʣʦʡʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ 

ʦʩʥʦʚʝ InP/InGaAs ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʚ ʜʠʘʧʘʟʦʥʝ 

0.9-1.7 ʤʢʤ 

3 InGaAs-

ʬʦʪʦʜʝʪʝʢʪʦʨ ʩ 

ʫʣʫʯʰʝʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘʤʠ 

ʉʐɸ,  

US12057465B2,  

H01L 27/146 

Teledyne FLIR LLC 

(ʉʐɸ), ʟʘʷʚʢʘ 

US202117344210A ʦʪ 

10.06.2021, 

ʦʧʫʙʣʠʢʦʚʘʥʦ 

06.08.2024 

ʉʪʨʫʢʪʫʨʘ InGaAs-

ʬʦʪʦʜʝʪʝʢʪʦʨʘ ʥʘ ʦʩʥʦʚʝ 

ʩʚʝʨʭʨʝʰʸʪʦʢ ʩ ʫʤʝʥʴʰʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʪʝʤʥʦʚʦʛʦ ʪʦʢʘ ʠ 

ʧʦʚʳʰʝʥʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ 

4 ʆʙʲʝʢʪʠʚ ʜʣʷ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʦ

ʛʦ 

ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ 

ʩʧʝʢʪʨʘ 

ʈʦʩʩʠʷ, 

RU2802801C1,  

G02B 9/62 

ɸʆ "ʅʇʆ 

"ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʠʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʦʡ 

ʦʧʪʠʢʠ" (ʈʦʩʩʠʷ), 

ʟʘʷʚʢʘ RU 
2022132890 ʦʪ 

13.12.2022, 

ʦʧʫʙʣʠʢʦʚʘʥʦ 

04.09.2023 

ʋʣʫʯʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʠʚʘ ʟʘ 

ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʧʦʣʷ ʟʨʝʥʠʷ 

5 ʉʧʦʩʦʙ 

ʚʳʨʘʱʠʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ 

ʵʧʠʪʘʢʩʠʘʣʴ-

ʥʦʛʦ ʩʣʦʷ 

ʂʠʪʘʡ, 

CN105448978A, 

H01L 21/335 

China Electronics 

Technology Group 

Corporation, CETC 

(ʂʠʪʘʡ), ʟʘʷʚʢʘ 

CN201610008449A ʦʪ 

06.01.2016, 

ʦʧʫʙʣʠʢʦʚʘʥʦ 

30.03.2016 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦʯʝʪʘʶʱʘʷ 

ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ 

GaAs-ʪʨʘʥʟʠʩʪʦʨʦʚ ʩ 

ʜʝʰʝʚʠʟʥʦʡ ʢʨʝʤʥʠʝʚʳʭ 

ʧʦʜʣʦʞʝʢ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ SWIR-ʢʘʤʝʨ, ʢʦʪʦʨʳʝ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 3. ɺ 

ʢʨʘʡʥʝʤ ʧʨʘʚʦʤ ʩʪʦʣʙʮʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʚʳʷʚʣʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʥʘ ʦʩʥʦʚʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
 

ʊʘʙʣʠʮʘ 3. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ SWIR-ʢʘʤʝʨ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 
ʆʩʥʦʚʥʳʝ 

ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʪʝʭʥʠʢʠ/ʪʝʭʥʦʣʦ

ʛʠʠ 

ʀʩʪʦʯʥʠʢʠ 

ʠʥʬʦʨʤʘʮʠʠ 

ʉʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʪʝʥʜʝʥʮʠʡ 

ɺ ʦʙʲʝʢʪʘʭ ʚʝʜʫʱʠʭ 

ʬʠʨʤ 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʦʙʲʝʢʪʘʭ 

ʄʠʥʠʘʪʶʨʠʟʘ-

ʮʠʷ ʠ ʩʥʠʞʝʥʠʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝ-

ʥʠʷ 

ʇʘʪʝʥʪʳ 

Sony, 

Hamamatsu 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʦʣʝʝ ʪʦʥʢʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, 

ʠʥʪʝʛʨʘʮʠʷ ʩ 

ʧʨʦʮʝʩʩʦʨʘʤʠ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ 

ʉʦʟʜʘʥʠʝ 

ʢʦʤʧʘʢʪʥʦʛʦ ʠ 

ʣʸʛʢʦʛʦ ʢʦʨʧʫʩʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ 

ʇʦʚʳʰʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ  

(ʩʥʠʞʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ) 

ʇʘʪʝʥʪʳ 

CETC, 

ʥʘʫʯʥʳʝ 

ʧʫʙʣʠʢʘʮʠʠ 

ʈʘʟʚʠʪʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

(ʢʨʝʤʥʠʝʚʳʝ SWIR-

ʩʝʥʩʦʨʳ), 

ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

InGaAs 

ʉʦʟʜʘʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥ

ʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʢʘʤʝʨʳ, ʯʪʦ 

ʩʥʠʞʘʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʤʧʦʨʪʘ 

ʈʘʩʰʠʨʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʠ (ʤʫʣʴʪʠ-

ʩʧʝʢʪʨʘʣʴʥʦʩʪʴ, 

ʛʠʧʝʨʩʧʝʢʪʨʘʣʴ-

ʥʦʩʪʴ) 

ʇʘʪʝʥʪʳ 

Sony, 

Teledyne 

FLIR 

ʉʦʟʜʘʥʠʝ 

ʛʠʙʨʠʜʥʳʭ ʢʘʤʝʨ 

(VIS+SWIR), 

ʥʘʩʪʨʘʠʚʘʝʤʳʭ 

ʬʠʣʴʪʨʦʚ 

- 

ʋʣʫʯʰʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʨʘʟʨʝʰʝʥʠʝ, 

ʢʚʘʥʪʦʚʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʯʘʩʪʦʪʘ ʢʘʜʨʦʚ) 

ʇʘʪʝʥʪʳ 

Teledyne 

FLIR, 

Hamamatsu 

ʇʨʠʤʝʥʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʙʦʣʝʝ 

ʰʠʨʦʢʦʡ 

ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʦʡ, 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥ

ʦʝ ʦʭʣʘʞʜʝʥʠʝ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʦʪʦʚʦʡ ʩʝʥʩʦʨʥʦʡ 

ʤʘʪʨʠʮʳ ʬʠʨʤʳ 

GHOPTO ʩ 

ʯʨʝʟʚʳʯʘʡʥʦ 

ʚʳʩʦʢʦʡ ʢʘʜʨʦʚʦʡ 

ʯʘʩʪʦʪʦʡ 

 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʫʯʘʩʪʥʠʢʠ ʨʳʥʢʘ ʚ ʦʙʣʘʩʪʠ ʧʘʪʝʥʪʦʚʘʥʠʷ: 

ʃʠʜʝʨʳ - ʉʐɸ (Teledyne FLIR) ʠ ʗʧʦʥʠʷ (Sony, Hamamatsu Photonics) - 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʠʙʦʣʴʰʫʶ ʧʘʪʝʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʥʮʝʥʪʨʠʨʫʷʩʴ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʫʣʫʯʰʝʥʠʷʭ ʩʝʥʩʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. 

ɸʢʪʠʚʥʳʡ ʠʛʨʦʢ - ʂʠʪʘʡ (CETC, ʜʨʫʛʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ 

ʢʦʤʧʘʥʠʠ); ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʢʠʡ ʨʦʩʪ ʯʠʩʣʘ ʧʘʪʝʥʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʥʳʭ 
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ʥʘ ʦʩʚʦʝʥʠʝ ʠ ʫʜʝʰʝʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʭʥʦʣʦʛʠʡ InGaAs, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. 

ʈʦʩʩʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ (ʥʘʧʨʠʤʝʨ, ɸʆ "ʅʇʆ "ɻʀʇʆ"). ʇʘʪʝʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʩʬʦʢʫʩʠʨʦʚʘʥʘ ʥʘ ʤʝʪʦʜʘʭ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, ʢʘʣʠʙʨʦʚʢʠ ʠ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʘ ʥʝ ʥʘ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʝʥʩʦʨʦʚ. 

ɻʝʦʛʨʘʬʠʷ ʠ ʟʦʥʳ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚʳʛʣʷʜʷʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʠʜʝʨʳ - ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ (ʉʐɸ) ʠ ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ 

(ʗʧʦʥʠʷ, ʖʞʥʘʷ ʂʦʨʝʷ) - ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʩʝʥʩʦʨʦʚ). 

ʂʨʫʧʥʝʡʰʠʡ ʨʳʥʦʢ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ - ʂʠʪʘʡ - ʷʚʣʷʝʪʩʷ ʢʘʢ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʩʪʫʱʠʤ ʨʳʥʢʦʤ ʩʙʳʪʘ, ʪʘʢ ʠ ʥʘʨʘʱʠʚʘʶʱʠʤ ʤʦʱʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 

ɽʚʨʦʧʘ ʩʦʭʨʘʥʷʝʪ ʩʠʣʴʥʳʝ ʧʦʟʠʮʠʠ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʠ ʷʧʦʥʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʠʤʧʦʨʪʦʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʢʨʠʪʠʯʝʩʢʠʤ 

ʢʦʤʧʦʥʝʥʪʘʤ (ʛʦʪʦʚʳʝ ʩʝʥʩʦʨʳ). ʈʘʟʚʠʪʠʝ ʠʜʝʪ ʧʦ ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʛʦʪʦʚʳʭ 

ʩʠʩʪʝʤʥʳʭ ʨʝʰʝʥʠʡ (ʢʘʤʝʨ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʧʦʨʪʥʳʭ ʩʝʥʩʦʨʦʚ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʜʣʷ ʥʠʰʝʚʳʭ ʧʨʠʤʝʥʝʥʠʡ [7]. 
 

ęВįİľķГĲĮГ 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʘʪʝʥʪʥʳʭ ʙʘʟ ʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ [8, 9, 10] ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ: 

ʋʜʝʰʝʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩʝʥʩʦʨʦʚ. ɼʦʤʠʥʠʨʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ð 

ʩʝʥʩʦʨʳ ʥʘ ʦʩʥʦʚʝ InGaAs. ɺʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ 

ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʪʘʢʠʭ ʩʝʥʩʦʨʦʚ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ð ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʚʘʥʪʦʚʳʭ ʪʦʯʝʢ ʠ ʢʦʣʣʦʠʜʥʳʭ ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʫʜʝʰʝʚʠʪʴ ʪʝʭʥʦʣʦʛʠʶ. 

ʇʦʚʳʰʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ 

ʪʨʝʥʜ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʤʘʪʨʠʮ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ 

ʰʫʤʦʚ ʠ ʫʚʝʣʠʯʝʥʠʠ ʢʚʘʥʪʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʄʠʥʠʘʪʶʨʠʟʘʮʠʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʘʢʪʥʳʭ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʥʝ ʪʨʝʙʫʶʱʠʭ ʛʣʫʙʦʢʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʤʦʜʝʣʝʡ (ʩ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʦʭʣʘʞʜʝʥʠʝʤ ʠʣʠ ʙʝʟ ʥʝʛʦ) ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʦʨʪʘʪʠʚʥʳʝ 

ʩʠʩʪʝʤʳ, ɹʇʃɸ ʠ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʩʪʴ ʠ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʩʪʴ. ʇʦʷʚʣʝʥʠʝ ʢʘʤʝʨ, 

ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʰʠʨʦʢʦʤ SWIR-ʜʠʘʧʘʟʦʥʝ, ʥʦ ʠ ʧʦʣʫʯʘʪʴ 

ʜʘʥʥʳʝ ʥʘ ʤʥʦʞʝʩʪʚʝ ʫʟʢʠʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʪʦʯʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʎʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ. ɺʥʝʜʨʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ SWIR-

ʠʟʦʙʨʘʞʝʥʠʡ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʘ 

ʧʨʠʢʣʘʜʥʳʝ ð ʥʘ ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ, ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʠ 

ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ. 
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ІĩГīГĲĮГ 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʩʪʦʭʘʩʪʠʯʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ 

ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʞʠʜʘʥʠʝʤ ʦʙʨʘʙʦʪʢʠ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʦʩʪʦʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʟʘʛʦʪʦʚʦʢ ʠʣʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʟʢʦʡ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. ʕʪʠ ʷʚʣʝʥʠʷ ʥʘʧʨʷʤʫʶ ʩʥʠʞʘʶʪ ʪʘʢʠʝ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʬʦʥʜʦʦʪʜʘʯʘ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ [1]. 

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʪʝʦʨʠʷ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʊʄʆ) ʢʘʢ ʤʦʱʥʳʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʄʆ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ ʦʯʝʨʝʜʠ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ.  
 

АГЕЖГĴĮķГЗįĮГ!ЕЗĲЕĩĻ!ĴГЕЖĮĮ!ıВЗЗЕĩЕĪЕ!ЕĨЗİИĬĮĩВĲĮĿ 
ʊʝʦʨʠʷ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 

ʥʘʫʯʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ʚ ʪʨʫʜʘʭ ɸ.ʂ. ʕʨʣʘʥʛʘ, ʟʘʥʠʤʘʚʰʝʛʦʩʷ ʧʨʦʙʣʝʤʘʤʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʝʡ. ʉʝʛʦʜʥʷ ʝʝ ʘʧʧʘʨʘʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʠʥʬʦʨʤʘʪʠʢʫ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ [2]. 

ʃʶʙʘʷ ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʄʆ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ: 

¶ ɺʭʦʜʷʱʠʡ ʧʦʪʦʢ ʟʘʷʚʦʢ (ʪʨʝʙʦʚʘʥʠʡ). ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ 

ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʪʦʢ ʜʝʪʘʣʝʡ, ʧʦʜʣʝʞʘʱʠʭ ʦʙʨʘʙʦʪʢʝ, ʟʘʢʘʟʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʨʘʙʦʪ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʠʣʠ ʟʘʧʨʦʩʦʚ ʥʘ ʨʝʤʦʥʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʣʘʩʩʠʯʝʩʢʦʡ ʠ ʥʘʠʙʦʣʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʫʜʦʙʥʦʡ ʤʦʜʝʣʴʶ 

ʷʚʣʷʝʪʩʷ ʧʫʘʩʩʦʥʦʚʩʢʠʡ ʧʦʪʦʢ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʳ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ, 

ʦʨʜʠʥʘʨʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʣʝʜʝʡʩʪʚʠʷ [3]. ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʦʪʦʢʠ 

(ʥʘʧʨʠʤʝʨ, ʩ ʛʨʫʧʧʦʚʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ), ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ. 

¶ ʆʙʩʣʫʞʠʚʘʶʱʠʝ ʘʧʧʘʨʘʪʳ (ʢʘʥʘʣʳ). ʕʪʦ ʩʪʘʥʢʠ, ʨʘʙʦʯʠʝ ʤʝʩʪʘ, 

ʙʨʠʛʘʜʳ ʥʘʣʘʜʯʠʢʦʚ, ʧʦʛʨʫʟʦʯʥʘʷ ʪʝʭʥʠʢʘ ʠ ʪ.ʜ. ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʉʄʆ. 

¶ ʆʯʝʨʝʜʴ. ʅʘʢʦʧʠʪʝʣʴ, ʚ ʢʦʪʦʨʦʤ ʟʘʷʚʢʠ ʦʞʠʜʘʶʪ ʥʘʯʘʣʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʜʠʩʮʠʧʣʠʥʘ ʦʯʝʨʝʜʠ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ çʧʝʨʚʳʤ ʧʨʠʰʝʣ ð ʧʝʨʚʳʤ ʦʙʩʣʫʞʝʥè (FCFS), ʥʦ 

ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠʦʨʠʪʝʪʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʢʦʛʜʘ ʩʨʦʯʥʳʝ ʟʘʢʘʟʳ ʠʣʠ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʚʥʝ ʦʯʝʨʝʜʠ [4]. 

¶ ɺʳʭʦʜʷʱʠʡ ʧʦʪʦʢ. ʆʙʩʣʫʞʝʥʥʳʝ ʟʘʷʚʢʠ, ʧʦʢʠʜʘʶʱʠʝ ʩʠʩʪʝʤʫ. 
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ʉʄʆ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʭʝʤʝ ʂʝʥʜʘʣʣʘ:  

A/B/m/n/K,        (1) 

ʛʜʝ: A ð ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʟʘʷʚʦʢ (M ð 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ, E_k ð ʕʨʣʘʥʛʘ, G ð ʧʨʦʠʟʚʦʣʴʥʦʝ); B ð ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ (M, E_k, G); m ð ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʢʘʥʘʣʦʚ; 

n ð ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ; K ð ʨʘʟʤʝʨ ʧʦʧʫʣʷʮʠʠ (ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʷʚʦʢ). 

ɼʣʷ ʘʥʘʣʠʟʘ ʉʄʆ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ: 

¶ ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ (ɟ); 

¶ ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʘʷʚʦʢ ʚ ʩʠʩʪʝʤʝ (L_s) ʠ ʚ ʦʯʝʨʝʜʠ (L_q); 

¶ ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʟʘʷʚʢʠ ʚ ʩʠʩʪʝʤʝ (W_s) ʠ ʚ ʦʯʝʨʝʜʠ (W_q); 

¶ ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʩʪʦʷ ʩʠʩʪʝʤʳ (P_0); 

¶ ɺʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ ʟʘʷʚʢʠ (P_ʦʪʢ). 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʨʘʩʯʝʪʘ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʪʝʦʨʠʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʘʥʘʣʠʟʝ ʧʨʦʮʝʩʩʦʚ ʨʦʞʜʝʥʠʷ ʠ 

ʛʠʙʝʣʠ ʠ ʤʘʨʢʦʚʩʢʠʭ ʮʝʧʝʡ [5]. ɼʣʷ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ ʚʳʚʦʜʷʪʩʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʂʦʣʤʦʛʦʨʦʚʘ, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʬʠʥʘʣʴʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʠ ʚʩʝ 

ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʥʠʭ ʧʦʢʘʟʘʪʝʣʠ. 

ɸʧʧʘʨʘʪ ʊʄʆ ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʛʜʝ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʥʝʢʦʪʦʨʦʛʦ ʧʦʪʦʢʘ ʪʨʝʙʦʚʘʥʠʡ. ʆʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʪʠʧʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʪʘʥʢʦʚ, 

ʧʦʩʪʦʚ ʢʦʥʪʨʦʣʷ, ʧʦʛʨʫʟʯʠʢʦʚ). ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʢʘʥʘʣʦʚ ʩʥʠʞʘʝʪ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʚ ʦʯʝʨʝʜʠ, ʥʦ ʚʝʜʝʪ ʢ ʨʦʩʪʫ ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

ʊʄʆ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʙʘʣʘʥʩ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʡ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʢʘʢ ʩʪʦʠʤʦʩʪʴ ʧʨʦʩʪʦʝʚ ʟʘʷʚʦʢ, ʪʘʢ ʠ ʩʪʦʠʤʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ 

ʢʘʥʘʣʦʚ [1]. ʅʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ M/M/m (ʧʫʘʩʩʦʥʦʚʩʢʠʡ ʧʦʪʦʢ ʟʘʷʚʦʢ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ, m ʢʘʥʘʣʦʚ) ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ, ʢʘʢ 

ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʥʢʦʚ-ʜʫʙʣʝʨʦʚ ʚʣʠʷʝʪ ʥʘ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʢʘʟʘ. 

ʇʨʦʮʝʩʩʳ ʜʚʠʞʝʥʠʷ ʚʥʫʪʨʠʟʘʚʦʜʩʢʦʛʦ ʪʨʘʥʩʧʪʝʨʘ, ʨʘʟʛʨʫʟʢʠ ʠ ʧʦʛʨʫʟʢʠ 

ʥʘ ʩʢʣʘʜʘʭ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʪʝʨʤʠʥʘʭ 

ʉʄʆ. ʇʦʜʲʝʟʜ ʘʚʪʦʤʦʙʠʣʝʡ ʢ ʧʫʥʢʪʫ ʨʘʟʛʨʫʟʢʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʚʭʦʜʷʱʠʡ ʧʦʪʦʢ, ʘ ʧʦʩʪʳ ʨʘʟʛʨʫʟʢʠ ð ʢʘʢ ʢʘʥʘʣʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɸʥʘʣʠʟ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʛʨʫʟʦʯʥʳʭ ʵʩʪʘʢʘʜ, 

ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʦʠ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ 

ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʪʝʨʷʤʠ [6]. ɿʜʝʩʴ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʜʝʣʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʯʝʨʝʜʴʶ (M/M/m/n), ʪʘʢ ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ ʜʣʠʥʘ ʧʦʜʲʝʟʜʥʦʛʦ ʧʫʪʠ ʦʛʨʘʥʠʯʝʥʘ. 

ʉʠʩʪʝʤʘ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʨʝʤʦʥʪʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʜʝʘʣʴʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝʣʷʤʠ ʊʄʆ. ʇʦʪʦʢ ʦʪʢʘʟʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʭʦʜʷʱʠʡ ʧʦʪʦʢ ʟʘʷʚʦʢ, ʘ ʨʝʤʦʥʪʥʳʝ ʙʨʠʛʘʜʳ 

ð ʢʘʥʘʣʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʊʄʆ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʦʧʪʠʤʘʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʨʝʤʦʥʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʦʮʝʥʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʩʪʦʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʛʦ ʩʪʘʥʢʘ ʠʟ-ʟʘ ʟʘʥʷʪʦʩʪʠ 
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ʚʩʝʭ ʨʝʤʦʥʪʥʳʭ ʙʨʠʛʘʜ ʠ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʪʨʘʭʦʚʦʛʦ ʧʘʨʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ [4]. ɼʣʷ ʵʪʦʛʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʜʥʦʢʘʥʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʦʨʠʪʝʪʥʳʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ 

ʘʚʘʨʠʡʥʳʭ ʟʘʷʚʦʢ. 

ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʛʨʫʧʧʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʧʦʪʦʢ ʜʝʪʘʣʝʡ, ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʳʝ ʩʝʪʝʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʉʄʆ (QN - Queueing Networks). ɼʝʪʘʣʴ, ʧʨʦʭʦʜʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʥʢʘʭ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʚʷʟʘʥʥʳʭ ʉʄʆ. 

ɸʥʘʣʠʟ ʪʘʢʠʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ "ʫʟʢʠʝ ʤʝʩʪʘ" (ʩʪʘʥʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʛʨʫʟʢʠ ɟ), ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʙʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʜʝʪʘʣʝʡ [7]. ɼʣʷ ʘʥʘʣʠʟʘ ʦʪʢʨʳʪʳʭ ʩʝʪʝʡ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʢʫʜʘ ʟʘʷʚʢʠ ʧʨʠʭʦʜʷʪ ʠʟʚʥʝ ʠ ʫʭʦʜʷʪ ʚʦʚʥʝ) 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʦʨʝʤʘ ɼʞʝʢʩʦʥʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʫʶ ʦʯʝʨʝʜʴ ʚ ʩʝʪʠ ʥʝʟʘʚʠʩʠʤʦ. 
 

ЊВĴГıВĴĮķГЗįĮГ!ıЕīГİĮ!Į!ıГĴЕīĻ!ЕĳĴĮıĮĭВĶĮĮ 
ʇʝʨʝʭʦʜ ʦʪ ʘʥʘʣʠʟʘ ʢ ʩʠʥʪʝʟʫ, ʪʦ ʝʩʪʴ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʘ 

ʠʤʝʥʥʦ: 

¶ ʄʦʜʝʣʠ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʩʣʫʞʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʣʘʩʩʳ ʟʘʷʚʦʢ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʅʘʧʨʠʤʝʨ, 

ʚʳʧʦʣʥʝʥʠʝ ʩʨʦʯʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʢʘʟʘ ʠʣʠ ʨʝʤʦʥʪ ʫʥʠʢʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʄʦʜʝʣʠ ʉʄʆ ʩ ʘʙʩʦʣʶʪʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʜʣʷ ʟʘʷʚʦʢ ʢʘʞʜʦʛʦ 

ʢʣʘʩʩʘ ʠ ʦʮʝʥʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʚʚʝʜʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʜʣʷ "ʦʙʳʯʥʳʭ" ʟʘʢʘʟʦʚ [5]. 

ʕʪʦ ʜʘʝʪ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʬʝʣʝʤ ʟʘʢʘʟʦʚ. 

¶ ʄʥʦʛʦʬʘʟʥʳʝ ʩʠʩʪʝʤʳ ʠ ʟʘʤʢʥʫʪʳʝ ʩʝʪʠ 

ʄʥʦʛʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʮʝʧʦʯʢʫ) ʉʄʆ, ʛʜʝ ʚʳʭʦʜ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʭʦʜʦʤ 

ʜʣʷ ʜʨʫʛʦʡ. ɸʥʘʣʠʟ ʪʘʢʠʭ ʤʥʦʛʦʬʘʟʥʳʭ ʩʠʩʪʝʤ ʩʣʦʞʥʝʝ, ʪʘʢ ʢʘʢ ʚʳʭʦʜʥʦʡ ʧʦʪʦʢ 

ʦʜʥʦʡ ʦʯʝʨʝʜʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʫʘʩʩʦʥʦʚʩʢʠʤ. ʆʜʥʘʢʦ ʜʣʷ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʧʫʱʝʥʠʝ ʦ ʝʛʦ 

ʧʫʘʩʩʦʥʦʚʦʩʪʠ. ɿʘʤʢʥʫʪʳʝ ʩʝʪʠ (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ "ʩʪʘʥʦʢ-ʥʘʢʦʧʠʪʝʣʴ-ʨʦʙʦʪ-

ʩʪʘʥʦʢ") ʤʦʜʝʣʠʨʫʶʪ ʮʠʨʢʫʣʷʮʠʶ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ (ʧʘʣʝʪ ʩ 

ʟʘʛʦʪʦʚʢʘʤʠ) ʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʘʥʘʣʠʟʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʣʠʥʠʡ [8]. 

¶ ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ, ʥʝ ʤʘʨʢʦʚʩʢʠʭ ʩʠʩʪʝʤ, ʛʜʝ ʚʨʝʤʝʥʘ ʧʦʩʪʫʧʣʝʥʠʷ 

ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʤʝʶʪ ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʘ ʣʦʛʠʢʘ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʠʪ ʥʝʣʠʥʝʡʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʊʄʆ ʯʘʩʪʦ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʧʨʠʤʝʥʠʤʳ ʠʣʠ ʜʘʶʪ ʩʣʠʰʢʦʤ ʛʨʫʙʫʶ ʦʮʝʥʢʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ 

ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʇʦʩʪʨʦʠʚ ʢʦʤʧʴʶʪʝʨʥʫʶ 

ʤʦʜʝʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ ʉʄʆ, ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʝʨʠʶ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʘʨʴʠʨʫʷ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ (ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ, ʜʠʩʮʠʧʣʠʥʫ 

ʦʯʝʨʝʜʠ, ʨʝʞʠʤ ʨʘʙʦʪʳ), ʠ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʚʩʝʭ ʢʣʶʯʝʚʳʭ 
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ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [9]. ʕʪʦʪ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʛʠʙʢʠʤ ʠ 

ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ. 

 

ЏĮĲĴГĭ! АЊЌ! Į! ЕЖĪВĲĮĭВĶĮĮ! ĳЖЕĮĭĩЕīЗĴĩВ;! ЕĨİВЗĴĮ! ĳЖĮıГĲГĲĮĿ! Į!
ıВĴГıВĴĮķГЗįĮГ!ıЕīГİĮ 

ɸʧʧʘʨʘʪ ʊʄʆ ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʵʪʦʪ ʩʠʥʪʝʟ. 

¶ ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʢʘʥʘʣʦʚ: ʄʦʜʝʣʴ M/M/m 

ʆʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʪʠʧʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʩʪʘʥʢʦʚ, ʢʦʥʪʨʦʣʝʨʦʚ, ʧʦʛʨʫʟʯʠʢʦʚ). 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ: ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʤʦʜʝʣʴ 

M/M/m ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʮʝʥʠʚ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʣʝʞʠʚʘʥʠʷ ʜʝʪʘʣʝʡ 

[1]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ:  

ʍ 
  
       (2) 

ʋʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ: ɟ < 1. 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʩʪʦʷ ʚʩʝʭ ʢʘʥʘʣʦʚ: 

0  
В

Ȧ Ȧ

                                 (3) 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʘʷʚʦʢ ʚ ʦʯʝʨʝʜʠ: 

ὒ  
     

 Ȧ 
                          (4) 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʚ ʦʯʝʨʝʜʠ (ʧʦ ʬʦʨʤʫʣʝ ʃʠʪʪʣʘ):  

ὡ                                      (5) 

¶ ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʠʭ ʩʠʩʪʝʤ: ʄʦʜʝʣʴ M/M/m/n 

ʇʨʦʮʝʩʩʳ ʜʚʠʞʝʥʠʷ ʚʥʫʪʨʠʟʘʚʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʟʛʨʫʟʢʠ ʠ ʧʦʛʨʫʟʢʠ 

ʥʘ ʩʢʣʘʜʘʭ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ: ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ M/M/m/n (ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʩ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ). ʄʦʜʝʣʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʪʝʢʫʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʤʳ ʪʝʨʷʝʤ ʢʣʠʝʥʪʦʚ (ʚʦʜʠʪʝʣʝʡ). ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ: 

ʫʚʝʣʠʯʠʪʴ ʜʣʠʥʫ ʦʯʝʨʝʜʠ (n), ʧʦʩʪʨʦʠʚ ʥʦʚʳʡ ʧʦʜʲʝʟʜʥʦʡ ʧʫʪʴ, ʠʣʠ ʫʚʝʣʠʯʠʪʴ 

ʯʠʩʣʦ ʧʦʩʪʦʚ (m). ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪ ʦʪ ʢʘʞʜʦʛʦ 

ʨʝʰʝʥʠʷ [6]. 

ʇʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʥʘʭʦʜʠʪʩʷ k ʟʘʷʚʦʢ: ʬʦʨʤʫʣʳ 

ʚʳʚʦʜʷʪʩʷ ʠʟ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʬʠʥʘʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ. ɺʝʨʦʷʪʥʦʩʪʴ 

ʪʦʛʦ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʥʘʭʦʜʠʪʩʷ m+n ʟʘʷʚʦʢ (ʚʩʝ ʢʘʥʘʣʳ ʟʘʥʷʪʳ ʠ ʦʯʝʨʝʜʴ 

ʟʘʧʦʣʥʝʥʘ), ʠ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ P_ʦʪʢ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʘʙʩʦʣʶʪʥʘʷ):  

!  ʇ  ρ  0̏̓  ̋                              (6) 
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ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʥʷʪʦʩʪʠ ʢʘʥʘʣʦʚ:  

ʂ 
  
                                     (7) 

¶ ʆʨʛʘʥʠʟʘʮʠʷ ʨʝʤʦʥʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ: ʄʦʜʝʣʴ M/G/1 ʩ 

ʧʨʠʦʨʠʪʝʪʘʤʠ 

ʉʠʩʪʝʤʘ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʨʝʤʦʥʪʦʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ: ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ M/G/1 ʩ 

ʘʙʩʦʣʶʪʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ. ʌʦʨʤʫʣʘ ʇʦʣʷʯʝʢʘ-ʍʠʥʯʠʥʘ ʦʙʦʙʱʘʝʪʩʷ ʜʣʷ ʩʠʩʪʝʤ 

ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʧʨʠʦʨʠʪʝʪʘ ʜʣʷ 

ʘʚʘʨʠʡʥʳʭ ʟʘʷʚʦʢ ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʠʭ ʚʨʝʤʷ ʧʨʦʩʪʦʷ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʜʣʷ ʧʣʘʥʦʚʳʭ ʨʝʤʦʥʪʦʚ. ʕʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʠʩʢʦʚ 

ʧʨʦʩʪʦʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʇʇʈ [4, 5]. 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʜʣʷ ʟʘʷʚʦʢ ʚʳʩʰʝʛʦ ʧʨʠʦʨʠʪʝʪʘ (ʢʣʘʩʩ 1): 

7  
   ̏̂̒  ̌

   
                                          (8) 

 ʛʜʝ  

%Ô̏̂̒  ̌  ʎ  Ô̏̂̒ ̌                                  (9) 

- ʚʪʦʨʦʡ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ 

ʍ  ʇ  Ô̏̂̒̌                                                          (10) 

- ʟʘʛʨʫʟʢʘ ʩʠʩʪʝʤʳ ʟʘʷʚʢʘʤʠ ʪʦʣʴʢʦ 1-ʛʦ ʢʣʘʩʩʘ. 

¶ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʠʙʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ: ʈʘʟʦʤʢʥʫʪʘʷ 
ʩʝʪʴ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ɺ ʫʩʣʦʚʠʷʭ ɻʇʉ, ʛʜʝ ʛʨʫʧʧʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʧʦʪʦʢ ʜʝʪʘʣʝʡ, ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʳʝ ʩʝʪʝʚʳʝ 

ʩʪʨʫʢʪʫʨʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ: ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʨʘʟʦʤʢʥʫʪʦʡ ʩʝʪʠ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (Jackson Network). ɼʣʷ ʢʘʞʜʦʡ i-ʡ ʉʄʆ ʚ ʩʝʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʪʦʢʘ ȿ_i, ʢʦʪʦʨʘʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ 

ʚʥʝʰʥʝʛʦ ʧʦʪʦʢʘ ʠ ʧʦʪʦʢʦʚ ʦʪ ʜʨʫʛʠʭ ʉʄʆ. ɸʥʘʣʠʟ ʪʘʢʦʡ ʩʝʪʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ "ʫʟʢʦʝ ʤʝʩʪʦ" ð ʫʟʝʣ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʛʨʫʟʢʠ ɟ_i [7].  

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ: 

ȿ_1 = ɚ + 0.1 * ȿ_2 (ʚʥʝʰʥʠʡ ʧʦʪʦʢ ɚ + ʧʦʪʦʢ ʙʨʘʢʘ ʩʦ 2-ʛʦ ʫʯʘʩʪʢʘ) (11) 

ȿ_2 = 0.9 * ȿ_1 (90% ʜʝʪʘʣʝʡ ʩ 1-ʛʦ ʫʯʘʩʪʢʘ)      (12) 

ȿ_3 = ȿ_2 (ʚʩʝ ʜʝʪʘʣʠ ʩʦ 2-ʛʦ ʫʯʘʩʪʢʘ)        (13) 

ʈʝʰʠʚ ʵʪʫ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʥʘʭʦʜʠʤ ȿ_1, ȿ_2, ȿ_3. 

ʂʣʶʯʝʚʦʝ ʜʦʧʫʱʝʥʠʝ ɼʞʝʢʩʦʥʘ: ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʢʘʞʜʘʷ ʉʄʆ ʚ 

ʩʝʪʠ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʥʝʟʘʚʠʩʠʤʘʷ M/M/m_i ʩʠʩʪʝʤʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʭʦʜʥʦʛʦ 

ʧʦʪʦʢʘ ȿ_i. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ: L_i, W_i, ɟ_i. 

 

ęВįİľķГĲĮГ 
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʨʘʟʨʳʚʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʦʨʠʝʡ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʟʘʜʘʯʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʊʄʆ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝ ʧʨʦʩʪʦ ʦʧʠʩʘʪʝʣʴʥʳʡ, ʘ ʩʪʨʦʛʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʧʧʘʨʘʪ ʜʣʷ 

ʘʥʘʣʠʟʘ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʡʪʠ ʦʪ ʠʥʪʫʠʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʢ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʨʘʩʯʝʪʫ ʪʘʢʠʭ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ, ʨʘʟʤʝʨ 
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ʙʫʬʝʨʥʳʭ ʟʘʧʘʩʦʚ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʊʄʆ ð ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ 

ʜʦ ʩʣʦʞʥʳʭ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ð ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ ʠ ʧʦʚʳʰʝʥʠʷ ʛʠʙʢʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʉʠʥʪʝʟ ʧʦʜʭʦʜʦʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʊʄʆ ʦʪʢʨʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʟʝʨʚʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ.  
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʢʘʟʘʥʳ ʤʝʪʦʜʳ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʩʫʨʩʦ- ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ 

ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʛʠʙʢʠʭ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʢʦʣʝʙʘʥʠʡ ʢʦʥʲʶʥʢʪʫʨʳ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʵʡʥʪ-ʪʝʭʥʦʣʦʛʠʠ, ʣʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʥʞʠʥʠʨʠʥʛ, ʦʧʪʠʤʠʟʘʮʠʷ.  
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Abstract. An integrated approach to the development and implementation of 

flexible, multi-product chemical-engineering systems is proposed using the 

example of paint and varnish production. Methods for scientifically based, 

resource- and energy-efficient engineering of multi-product paint and varnish 

production are demonstrated. An algorithm for optimally selecting the 

technological design of flexible chemical-engineering systems for paint and 

varnish production is developed, considering the specifics of their production and 

fluctuations in consumer demand.  

Keywords: paint technology, paint and varnish materials, production 

organization, engineering, optimization. 

 

 

ІĩГīГĲĮГ  
ʃʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʃʂʄ), ʘʩʩʦʨʪʠʤʝʥʪ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 2 000 

ʥʘʠʤʝʥʦʚʘʥʠʡ, ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʣʦʪʦʥʥʘʞʥʳʤ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʳʤ ʧʨʦʜʫʢʪʘʤ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

(ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʩʫʜʦʩʪʨʦʝʥʠʝ, ʘʚʠʘ ʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ). ʕʪʦ ʣʘʢʠ 

(ʨʘʩʪʚʦʨʳ, ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ), ʢʨʘʩʢʠ, ʵʤʘʣʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʪʦʥʢʠʝ ʜʠʩʧʝʨʩʠʠ ʧʠʛʤʝʥʪʦʚ ʠ ʥʘʧʦʣʥʠʪʝʣʝʡ ʚ 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʠʣʠ ʣʘʢʦʚ [1-3].  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʣʘʢʦʢʨʘʩʦʯʥʘʷ ʦʪʨʘʩʣʴ ʧʨʦʠʟʚʦʜʠʪ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʧʠʛʤʝʥʪʳ ʠ ʥʝʢʦʪʦʨʳʝ ʥʘʧʦʣʥʠʪʝʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʧʨʦʜʫʢʪʳ ʪʦʥʢʦʛʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ, ʘ ʪʘʢʞʝ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʝ ï 

ʚʳʩʦʢʦ- ʠʣʠ ʩʨʝʜʥʝʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʧʦʣʠʤʝʨʠʟʘʮʠʦʥʥʳʝ ʠ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʦʥʥʳʝ ʩʤʦʣʳ). ɸʩʩʦʨʪʠʤʝʥʪ ʃʂʄ ʠʥʪʝʥʩʠʚʥʦ ʦʙʥʦʚʣʷʝʪʩʷ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʝʤʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʨʫʞʝʩʪʚʝʥʥʳʝ ʠ 

ʥʝʪʦʢʩʠʯʥʳʝ ʧʨʦʜʫʢʪʳ (ʚʦʜʦʵʤʫʣʴʩʠʦʥʥʳʝ ʢʨʘʩʢʠ, ʧʦʨʦʰʢʦʚʳʝ ʢʨʘʩʢʠ ʠ ʪ.ʜ.). 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʃʂʄ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʫʶʩʷ ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ, ʥʦ ʚʥʝʜʨʷʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʛʠʙʢʫʶ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ (ʍʊʉ) ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʝʯʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʪʴ ʥʦʤʝʥʢʣʘʪʫʨʫ ʃʂʄ ʥʘ 

ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʫʶ. 

ʎʝʣʴ ʨʘʙʦʪʳ - ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʦʜʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʛʠʙʢʠʭ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʳʭ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

(ʍʊʉ) ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
 

ЅİĪЕЖĮĴıĮĭВĶĮĿ!ВĳĳВЖВĴИЖĲЕĪЕ!ЗЕЗĴВĩВ!ЙĮıĮįЕ-ĴГЙĲЕİЕĪĮķГЗįĮЙ!ЗĮЗĴГı!
İВįЕįЖВЗЕķĲЕĪЕ!ĳЖЕĮĭĩЕīЗĴĩВ 

ʅʘ ʵʪʘʧʝ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʙʢʠʭ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʳʭ 

ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʝʘʣʠʟʫʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʧʨʦʜʫʢʪʦʚ ʘʩʩʦʨʪʠʤʝʥʪʘ [4-7], ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʃʂʄ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʦʥʥʳʭ ʩʤʦʣ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʃʂʄ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚ ʚʠʜʝ ʛʠʙʢʠʭ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʳʭ ʍʊʉ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʳʩʪʨʫʶ 

ʠ ʵʥʝʨʛʦ-ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʫʶ ʘʜʘʧʪʘʮʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ 

ʩʪʨʫʢʪʫʨʥʳʤ ʤʦʜʠʬʠʢʘʮʠʷʤ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʢʦʥʲʶʥʢʪʫʨʝ 
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ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ [8-12]. 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʃʂʄ ʩʦʩʪʦʠʪ ʠʟ: 

- ʵʤʘʣʠ ʜʣʷ ʦʢʨʘʩʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʛʦʨʦʜʩʢʦʛʦ ʠ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʜʝʨʝʚʷʥʥʳʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʠ ʧʦʣʘ; 

- ʛʨʫʥʪʦʚʦʢ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ; 

- ʨʘʟʣʠʯʥʳʭ ʣʘʢʦʚ; 

- ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʨʘʩʦʢ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʠʙʢʦʛʦ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʃʂʄ (ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʠʩʭʦʜʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ  

ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʃʂʄ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 

ʪʠʧ ʧʨʦʜʫʢʪʘ 
ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʕʄɸʃʀ  

ʇʌ-115 (19 ʮʚʝʪʦʚ) 

ʦʢʨʘʩʢʘ ʛʦʨʦʜʩʢʦʛʦ, ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ 

ʪʘʢʞʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ, ʜʝʨʝʚʷʥʥʳʭ ʠ ʜʨʫʛʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ; 

ʇʌ-266 (2 ʮʚʝʪʘ) ʧʦʢʨʳʪʠʝ ʦʢʨʘʰʝʥʥʳʭ ʠ ʥʝʦʢʨʘʰʝʥʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʧʦʣʦʚ; 

ʇʌ-188 (4 ʮʚʝʪʘ) ʦʢʨʘʩʢʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ; 

ʄʃ-12 (20 ʮʚʝʪʦʚ), 

ʄʃ-197 (10 ʮʚʝʪʦʚ), 

ʄʃ-1110 (8 ʮʚʝʪʦʚ) 

ʦʢʨʘʩʢʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʫʟʦʚʦʚ, ʜʝʪʘʣʝʡ 

ʛʨʫʟʦʚʳʭ ʠ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; 

ʅʎ-25 (9 ʮʚʝʪʦʚ) 
ʦʢʨʘʩʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ 

ʜʝʨʝʚʷʥʥʳʭ ʠʟʜʝʣʠʡ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭʩʷ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʡ; 

ʅʎ-132 (11 ʮʚʝʪʦʚ) ʦʢʨʘʩʢʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʜʝʨʝʚʷʥʥʳʭ ʠʟʜʝʣʠʡ, 

ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ; 

ɻʈʋʅʊʆɺʂʀ  

ɻʌ-0119 

ʛʨʫʥʪʦʚʘʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʜʝʨʝʚʷʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʜ 

ʧʦʢʨʳʪʠʷ ʨʘʟʣʠʯʥʳʤʠ ʵʤʘʣʷʤʠ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʦʡ ʟʘʱʠʪʳ ʦʪ 

ʢʦʨʨʦʟʠʠ ʚ ʦʜʥʦʩʣʦʡʥʦʤ ʧʦʢʨʳʪʠʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʧʝʨʠʦʜ ʤʦʥʪʘʞʘ ʠ ʭʨʘʥʝʥʠʷ; 

ʕʇ-0228 ʛʨʫʥʪʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʦʜ ʵʤʘʣʴ ʪʠʧʘ ʄʃ; 

ʂʇʌ-01 (2 ʮʚʝʪʘ) ʦʙʨʘʙʦʪʢʘ ʩʝʣʴʭʦʟʪʝʭʥʠʢʠ, ʛʦʨʦʜʩʢʦʛʦ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ (ʙʳʩʪʨʦʩʦʭʥʫʱʘʷ); 

ʂʈɸʉʂʀ  

ɺɼ-ɸʂ-111 

ʚʥʫʪʨʝʥʥʷʷ ʠ ʥʘʨʫʞʥʘʷ ʦʢʨʘʩʢʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦ 

ʢʠʨʧʠʯʥʳʤ, ʙʝʪʦʥʥʳʤ, ʜʝʨʝʚʷʥʥʳʤ ʠ ʜʨʫʛʠʤ ʧʦʨʠʩʪʳʤ 

ʧʦʚʝʨʭʥʦʩʪʷʤ, ʧʦ ʟʘʛʨʫʥʪʦʚʘʥʥʦʤʫ ʤʝʪʘʣʣʫ ʠ ʩʪʘʨʳʤ 

ʧʦʢʨʳʪʠʷʤ; 

ɺɼ-ɺɸ-224 ʦʢʨʘʩʢʘ ʧʦʤʝʱʝʥʠʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ (ʢʫʭʥʠ, 

ʪʫʘʣʝʪʳ, ʚʘʥʥʳʝ); 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 

ʪʠʧ ʧʨʦʜʫʢʪʘ 
ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʃɸʂʀ  

ʇʌ-231 
ʦʪʜʝʣʢʘ ʠ ʧʨʠʜʘʥʠʝ ʦʪʪʝʥʢʘ ʠʟʜʝʣʠʷʤ ʠʟ ʜʨʝʚʠʩʠʥʳ, 

ʜʝʨʝʚʷʥʥʳʭ ʠ ʧʘʨʢʝʪʥʳʭ ʧʦʣʦʚ, ʘ ʪʘʢʞʝ ʧʦʢʨʳʪʠʡ ʧʦ 

ʤʘʩʣʷʥʳʤ ʢʨʘʩʢʘʤ ʠ ʘʣʢʠʜʥʳʤ ʵʤʘʣʷʤ; 

ʇʌ-283 ʧʦʢʨʳʪʠʝ ʧʦ ʤʘʩʣʷʥʳʤ ʢʨʘʩʢʘʤ ʠ ʘʣʢʠʜʥʳʤ ʵʤʘʣʷʤ; 

ʂɸʋ-1 
ʣʘʢʠʨʦʚʘʥʠʝ ʧʘʨʢʝʪʥʳʭ ʠ ʦʢʨʘʰʝʥʥʳʭ ʜʝʨʝʚʷʥʥʳʭ ʧʦʣʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʢʨʳʪʠʡ ʧʦ ʤʘʩʣʷʥʳʤ ʢʨʘʩʢʘʤ, ʣʠʥʦʣʝʫʤʫ, ʧʣʘʩʪʠʢʫ 

ʠ ʤʝʪʘʣʣʫ (ʙʳʩʪʨʦʩʦʭʥʫʱʠʡ, ʩʪʦʡʢʠʡ ʢ ʠʩʪʠʨʘʥʠʶ); 

ʅʎ-221 ʦʪʜʝʣʢʘ ʤʝʙʝʣʠ 

 

ʇʨʠ ʠʥʞʠʥʠʨʠʥʛʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʃʂʄ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʪʘʢʞʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʦʣʫʬʘʙʨʠʢʘʪʥʳʭ ʣʘʢʦʚ: ʇʌ-020, ʇʌ-0203, 

ʇʌ-048, ʇʌ-060, ɻʌ-01, ʄʃ-0136, ʄʃ-0197, ʄʃ-0159, ʄʃ-040, ʄʃ-0115, ʄʃ-

01110 ʠ ʩʤʦʣ 130 ʠ 188. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʛʦʪʦʚʳʭ ʢ 

ʫʧʦʪʨʝʙʣʝʥʠʶ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʥʳʭ ʣʘʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ: ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʪʝʛʦʨʠʷ ʧʦʞʘʨʦ-ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ, 

ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʧʠʨʪʘ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʦʧʨʝʜʝʣʷʶʪ ʪʠʧ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ [13-16]. ʇʨʠʟʥʘʢ çʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘè ʜʣʷ ʪʦʚʘʨʥʳʭ 

ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʥʳʭ ʣʘʢʦʚ ʧʨʠʥʠʤʘʝʪ ʜʚʘ ʟʥʘʯʝʥʠʷ: çʤʝʥʴʰʝ Gè ʠ çʙʦʣʴʰʝ G», 

ʛʜʝ G ï ʛʦʜʦʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ʇʨʠʟʥʘʢ çʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʧʠʨʪʘè ʧʨʠʥʠʤʘʝʪ ʜʚʘ ʟʥʘʯʝʥʠʷ ñʞʠʜʢʠʡò 

ʠ ñʪʚʝʨʜʳʡò. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʃʂʄ (ʵʤʘʣʠ, ʛʨʫʥʪʦʚʢʠ, ʢʨʘʩʢʠ) ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʟʥʘʢʠ: ʪʠʧ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʝʛʦ, ʮʚʝʪ, ʪʠʧ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʠʛʤʝʥʪʦʚ, ʢʘʪʝʛʦʨʠʷ ʧʦʞʘʨʦ-ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ.  

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʝʥʠʷ ʃʂʄ ʥʘ ʦʩʥʦʚʝ 

ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʥʝ ʩʦʚʤʝʩʪʠʤʳ. 

ʊʠʧ ʧʠʛʤʝʥʪʘ ʠ ʪʨʝʙʫʝʤʘʷ ʩʪʝʧʝʥʴ ʧʝʨʝʪʠʨʘ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʪʠʧ ʍʊʉ. 

ʎʚʝʪʦʚʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʯʠʩʪʳʤ ʃʂʄ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʘʨʢʠ ʠ ʃʂʄ, 

ʩʦʜʝʨʞʘʱʠʤ ʧʨʠʤʝʩʠ ʜʨʫʛʠʭ ʃʂʄ, ʜʣʷ ʩʦʚʤʝʱʝʥʠʷ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠʭ ʧʦʣʫʯʝʥʠʷ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʧʦʨʦʛʘ ʮʚʝʪʦʨʘʟʣʠʯʠʷ ʚ 

ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʦʤ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʡ 

ʘʩʩʦʨʪʠʤʝʥʪ ʃʂʄ ʥʘ ʩʦʚʤʝʩʪʠʤʳʝ ʛʨʫʧʧʳ (ʊʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2. ʀʪʦʛʦʚʘʷ ʪʘʙʣʠʮʘ ʧʨʦʠʟʚʦʜʠʤʳʭ ʃʂʄ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ, ʪ/ʛʦʜ 

 1.  ɻʨʫʥʪʦʚʢʘ ɻʌ-0119 500 

 2.  ʃʘʢ ʇʌ-283 500 

 3.  ʕʤʘʣʴ ʇʌ-115  

       - ʙʝʣʘʷ 500 

       - ʚʠʰʥʝʚʘʷ 250 

       - ʟʘʱʠʪʥʘʷ 250 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣʠʯʝʩʪʚʦ, ʪ/ʛʦʜ 

 4.  ʕʤʘʣʴ ʇʌ-266  

       - ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʘʷ 250 

       - ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʘʷ 250 

 5.  ʕʤʘʣʴ ʄʃ-12  

       - ʙʝʣʘʷ 250 

       - ʢʦʬʝʡʥʘʷ 250 

       - ʩʠʥʷʷ 250 

 6.  ʃʘʢ ɻʌ-01 276.5 

 7.  ʃʘʢ ʄʃ-0136 251.5 

 8.  ʃʘʢ ʄʃ-040 377.2 

 9.  ʃʘʢ ʇʌ-060 869.75 

 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʣʢʠʜʥʳʭ ʣʘʢʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

- ʨʝʘʢʪʦʨʳ ʝʤʢʦʩʪʥʦʛʦ ʪʠʧʘ ʩ ʧʦʣʫʪʨʫʙʥʦʡ ʨʫʙʘʰʢʦʡ, ʦʙʦʛʨʝʚʘʝʤʦʡ 
ɺʆʊ, ʩ ʦʭʣʘʞʜʘʶʱʠʤ ʧʦʛʨʫʞʥʳʤ ʟʤʝʝʚʠʢʦʤ ʠ ʷʢʦʨʥʦ-ʨʘʤʥʦʡ 

ʤʝʰʘʣʢʦʡ; 

- ʨʝʘʢʪʦʨʳ ʝʤʢʦʩʪʥʦʛʦ ʪʠʧʘ ʩ ʵʣʝʢʪʨʦʠʥʜʫʢʮʠʦʥʥʳʤ ʦʙʦʛʨʝʚʦʤ ʩ 
ʦʭʣʘʞʜʘʶʱʠʤ ʧʦʛʨʫʞʥʳʤ ʟʤʝʝʚʠʢʦʤ ʠ ʷʢʦʨʥʦ-ʨʘʤʥʦʡ ʤʝʰʘʣʢʦʡ. 

ɼʣʷ ʤʘʣʦʪʦʥʥʘʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʠʘʧʘʟʦʥ ʦʙʲʝʤʦʚ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ 

ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʦʙʲʝʤʘʤʠ: 1,0; 2,0; 3,2; 5,0 ʠ 6,3 ʤ3. 

- ʩʤʝʩʠʪʝʣʠ ʝʤʢʦʩʪʥʦʛʦ ʪʠʧʘ ʩ ʨʫʙʘʰʢʦʡ ʠ ʨʘʤʥʦʡ ʤʝʰʘʣʢʦʡ ʦʙʲʝʤʦʤ: 
2,0; 4,0; 6,3; 10,0 ʠ 15,0 ʤ3; 

- ʧʘʪʨʦʥʥʳʝ ʬʠʣʴʪʨʳ ʪʠʧʘ çʂʶʥʦè; 

- ʬʠʣʴʪʨʳ ʜʠʩʢʦ-ʧʘʢʝʪʥʳʝ ʪʠʧʘ ɼʇʅ-10-08ʂ ʩ ʧʘʨʦʚʦʡ ʨʫʙʘʰʢʦʡ; 

- ʩʫʧʝʨʮʝʥʪʨʠʬʫʛʠ FT-150f ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 500-1500 ʣ/ʯ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʤʘʣʝʡ, ʛʨʫʥʪʦʚʦʢ ʠ ʢʨʘʩʦʢ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

- ʙʳʩʪʨʦʭʦʜʥʳʡ ʩʤʝʩʠʪʝʣʴ (ʜʠʩʦʣʴʚʝʨ) ʝʤʢʦʩʪʥʦʛʦ ʪʠʧʘ ʩ ʜʠʩʢʦʚʦʡ 
ʤʝʰʘʣʢʦʡ (ʪʠʧʘ ʬʨʝʟʘ) ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʝ 1000-2000 ʦʙ/ʤʠʥ 

ʝʤʢʦʩʪʴʶ 1-2 ʤ3; 

- ʩʤʝʩʠʪʝʣʠ ʩ Z-ʦʙʨʘʟʥʳʤʠ ʣʦʧʘʩʪʷʤʠ ʩʦ ʩʤʝʩʠʪʝʣʴʥʦʡ ʢʘʤʝʨʦʡ ʦʙʲʝʤʦʤ 

0,4 ʤ3; 

- ʧʣʘʥʝʪʘʨʥʦ-ʣʦʧʘʩʪʥʦʡ ʩʤʝʩʠʪʝʣʴ ʇʃ-25 ʅʈʂ; 

- ʙʠʩʝʨʥʳʝ ʤʝʣʴʥʠʮʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʘ ʩ 

ʨʘʟʤʦʣʴʥʳʤ ʮʠʣʠʥʜʨʦʤ ʦʙʲʝʤʦʤ ʦʪ 15 ʜʦ 200 ʩʦ ʩʪʘʣʴʥʳʤʠ ʜʠʩʢʘʤʠ ʠ 

ʦʭʣʘʞʜʘʶʱʝʡ ʨʫʙʘʰʢʦʡ; 

- ʩʤʝʩʠʪʝʣʠ ʝʤʢʦʩʪʥʦʛʦ ʪʠʧʘ ʩ ʧʨʦʧʝʣʣʝʨʥʦʡ ʤʝʰʘʣʢʦʡ ʝʤʢʦʩʪʴʶ ʜʦ 5 
ʤ3; 

- ʦʜʥʦʚʘʣʢʦʚʳʝ ʢʨʘʩʢʦʪʝʨʦʯʥʳʝ ʤʘʰʠʥʳ ʩ ʧʝʨʝʪʠʨʦʯʥʳʤ ʙʨʫʩʦʤ; 

- ʜʝʞʠ ʦʙʲʝʤʘ 300-500 ʣ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʧʣʦʱʘʜʠ, ʠʤʝʶʱʝʡʩʷ 

ʚ ʥʘʣʠʯʠʠ ʫ ʟʘʢʘʟʯʠʢʘ. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʍʊʉ, 

ʩʣʝʜʫʶʱʠʝ: 

- ʯʠʩʣʦ ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʦʜʫʢʪʦʚ; 

- ʚʨʝʤʝʥʥʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ; 

- ʚʘʨʠʘʥʪ ʘʧʧʘʨʘʪʫʨʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʩʪʘʜʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ; 

- ʘʧʧʘʨʘʪʫʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʇʦ ʧʨʠʟʥʘʢʫ çʯʠʩʣʦ ʧʨʦʜʫʢʪʦʚè ʍʊʉ ʜʝʣʷʪʩʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

(ʦʜʥʦʧʨʦʜʫʢʪʦʚʳʝ) ʠ n-ʧʨʦʜʫʢʪʦʚʳʝ. ɼʣʷ ʧʦʩʣʝʜʥʠʭ ʩʫʱʝʩʪʚʝʥʥʘ ʩʪʝʧʝʥʴ 

ʩʦʚʤʝʱʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʠʩʮʠʧʣʠʥʘ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʪʦʚ. 

ʇʦ ʩʪʝʧʝʥʠ ʩʦʚʤʝʱʝʥʥʦʩʪʠ ʍʊʉ ʜʝʣʷʪʩʷ ʥʘ ʩʠʩʪʝʤʳ ʩ ʧʦʣʥʦʡ ʠ ʯʘʩʪʠʯʥʦʡ 

ʩʦʚʤʝʱʝʥʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʧʦʩʣʝʜʥʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ çʜʠʩʮʠʧʣʠʥʘ ʚʳʧʫʩʢʘè, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ 

çʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʨʝʞʠʤè ʠ çʢʚʘʟʠʧʘʨʘʣʣʝʣʴʥʳʡ ʨʝʞʠʤè. 

ʇʦ ʚʨʝʤʝʥʥʦʤʫ ʨʝʞʠʤʫ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʩʣʝʜʫʝʪ 

ʨʘʟʣʠʯʘʪʴ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʧʧʘʨʘʪʳ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ, ʥʝʧʨʝʨʳʚʥʦʛʦ, ʧʦʣʫʧʝʨʠʦʜʠʯʝʩʢʦʛʦ, ʧʦʣʫʥʝʧʨʝʨʳʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. 

ʇʦ ʚʠʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʧʧʘʨʘʪʦʚ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʩʠʩʪʝʤʳ ʩ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʘʧʧʘʨʘʪʦʚ, ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʯʝʨʝʟ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʝʤʢʦʩʪʠ ʠ ʩʦ ʩʣʦʞʥʳʤ ʨʝʞʠʤʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ: ʙʠ-, ʪʝʨ-, ʪʝʪʨʘ- ʠ n-ʧʘʨʥʳʝ. 

ʉʪʘʜʠʷ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʠʤʝʪʴ ʦʬʦʨʤʣʝʥʠʝ ʚ 

ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠʣʠ ʛʨʫʧʧʳ ʧʘʨʘʣʣʝʣʴʥʦ 

ʚʢʣʶʯʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩʠʥʭʨʦʥʥʦ ʠʣʠ ʩ ʚʨʝʤʝʥʥʳʤ ʩʤʝʱʝʥʠʝʤ. 

ʇʦ ʘʧʧʘʨʘʪʫʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʍʊʉ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʘʨʘʣʣʝʣʴʥʦʡ ʠ ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʛʠʙʢʠʭ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʪʥʳʭ ʍʊʉ ʩʦʩʪʦʠʪ 

ʚ ʧʦʠʩʢʝ ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʤʝʨʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʯʠʩʣʘ ʝʜʠʥʠʮ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʧʦʣʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ. 

ʄʝʪʦʜʠʢʘ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʡ 

ʘʧʧʘʨʘʪʫʨʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʃʂʄ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʤʝʨʳ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʨʷʜʘʭ ʜʠʩʢʨʝʪʥʦ, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʮʝʣʦʯʠʩʣʝʥʥʦʝ. 

ʀʩʭʦʜʷ ʠʟ ʩʧʝʮʠʬʠʢʠ ʠʩʭʦʜʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʃʂʄ, ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʤʝʱʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʬʦʨʤʣʝʥʠʷ ʭʠʤʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʪʠʤʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʍʊʉ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʭ ʚʠʜ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3. ʉʧʝʮʠʬʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʛʠʙʢʦʡ ʤʘʣʦʪʦʥʥʘʞʥʦʡ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʍʊʉ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʃʂʄ ʟʘʜʘʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣ-ʚʦ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

1. ʈʝʘʢʪʦʨ ʩ ʠʥʜʫʢʮʠʦʥʥʳʤ 

ʦʙʦʛʨʝʚʦʤ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ 

ʧʝʨʝʤʝʰʠʚʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʟʤʝʝʚʠʢʦʤ 

1 ʆʙʲʝʤ: 5 ʤ3; 

ɼʠʘʤʝʪʨ: 1800 ʤʤ, ʚʳʩʦʪʘ: 1900 ʤʤ; 

ʊʠʧ ʤʝʰʘʣʢʠ: ʷʢʦʨʥʦ-ʣʦʧʘʩʪʥʘʷ; 

ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʤʝʰʘʣʢʠ: 59 ʦʙ/ʤʠʥ; 

ʄʦʱʥʦʩʪʴ ʤʦʪʦʨʘ ʨʝʜʫʢʪʦʨʘ: 5.5 ʂɺʪ; 

ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ: 10 ʤ2; 

ʄʦʱʥʦʩʪʴ ʠʥʜʫʢʪʦʨʘ: 180 ʂɺʪ; 

2. ʉʤʝʩʠʪʝʣʴ ʩ ʦʭʣʘʞʜʘʶʱʝʡ 

ʨʫʙʘʰʢʦʡ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ 

ʧʝʨʝʤʝʰʠʚʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ 

1 ʆʙʲʝʤ: 10 ʤ3; 

ɼʠʘʤʝʪʨ: 2200 ʤʤ, ʚʳʩʦʪʘ: 2400 ʤʤ; 

ʊʠʧ ʤʝʰʘʣʢʠ: ʨʘʤʥʘʷ; 

ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʤʝʰʘʣʢʠ: 32 ʦʙ/ʤʠʥ; 

ʄʦʱʥʦʩʪʴ ʤʦʪʦʨʘ ʨʝʜʫʢʪʦʨʘ: 7.5 ʂɺʪ; 

ʇʣʦʱʘʜʴ ʪʝʧʣʦʦʙʤʝʥʘ: 16.4 ʤ2. 

3. ʂʦʞʫʭʦʪʨʫʙʯʘʪʳʡ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ (ʢʦʥʜʝʥʩʘʪʦʨ 

ʨʝʘʢʪʦʨʘ) 

1 ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ: 17 ʤ2; 

ɼʠʘʤʝʪʨ ʢʦʞʫʭʘ: 400 ʤʤ; 

ʏʠʩʣʦ ʭʦʜʦʚ: 1; 

ɼʠʘʤʝʪʨ ʪʨʫʙ: 25³2 ʤʤ; 

ʏʠʩʣʦ ʪʨʫʙ: 111 ʰʪ.; 

ɼʣʠʥʘ ʪʨʫʙ: 2 ʤ. 

4. ʂʦʞʫʭʦʪʨʫʙʯʘʪʳʡ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ (ʢʦʥʜʝʥʩʘʪʦʨ 

ʩʤʝʩʠʪʝʣʷ) 

1 ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʧʣʦʦʙʤʝʥʘ: 23 ʤ2; 

ɼʠʘʤʝʪʨ ʢʦʞʫʭʘ: 400 ʤʤ; 

ʏʠʩʣʦ ʭʦʜʦʚ: 2; 

ɼʠʘʤʝʪʨ ʪʨʫʙ: 25³2 ʤʤ; 

ʏʠʩʣʦ ʪʨʫʙ: 100 ʰʪ.; 

ɼʣʠʥʘ ʪʨʫʙ: 3 ʤ. 

5. ɼʠʩʩʦʣʴʚʝʨ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

1 ʆʙʲʝʤ: 1.4 ʤ3 

ɼʠʘʤʝʪʨ: 1430 ʤʤ; ʚʳʩʦʪʘ 1200 ʤʤ; 

ʊʠʧ ʤʝʰʘʣʢʠ: ʬʨʝʟʝʨʥʘʷ; 

ʄʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ: 11.5 ʢɺʪ; 

ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʤʝʰʘʣʢʠ: 1500 ʦʙ/ʤʠʥ; 

6. ʉʤʝʩʠʪʝʣʴ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ 

ʧʝʨʝʤʝʰʠʚʘʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʦʤ 

3 ʆʙʲʝʤ: 2 ʤ3; 

ɼʠʘʤʝʪʨ: 1400 ʤʤ, ʚʳʩʦʪʘ 1400 ʤʤ; 

ʊʠʧ ʤʝʰʘʣʢʠ: ʨʘʤʥʘʷ; 

ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʤʝʰʘʣʢʠ: 50 ʦʙ/ʤʠʥ; 

ʄʦʱʥʦʩʪʴ ʤʦʪʦʨʘ ʨʝʜʫʢʪʦʨʘ: 3 ʂɺʪ. 

7. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʙʠʩʝʨʥʘʷ 

ʤʝʣʴʥʠʮʘ ʪʠʧʘ EHP 

5 ʆʙʲʝʤ ʨʘʟʤʦʣʴʥʦʛʦ ʮʠʣʠʥʜʨʘ: 20 ʣ; 

ʄʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʨʦʪʦʨʘ: 18.5 ʢɺʪ; 

ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ: 1500 ʦʙ/ʤʠʥ; 

ʅʘʩʦʩ: ʰʝʩʪʝʨʝʥʯʘʪʳʡ ʩ ʚʘʨʠʘʪʦʨʦʤ 

ʩʢʦʨʦʩʪʠ; 

ʄʦʱʥʦʩʪʴ ʧʨʠʚʦʜʘ ʥʘʩʦʩʘ: 2.2 ʢɺʪ; 

ʄʘʪʝʨʠʘʣ ʤʝʣʶʱʠʭ ʪʝʣ: ʩʪʝʢʣʦ, 

ʢʝʨʘʤʠʢʘ, ʩʪʘʣʴ; 

ʈʘʟʤʝʨ ʤʝʣʶʱʠʭ ʪʝʣ: 1-2 ʤʤ. 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣ-ʚʦ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

8. ʌʠʣʴʪʨ ʧʘʪʨʦʥʥʳʡ ʩ 

ʬʠʣʴʪʨʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʪʠʧʘ ñʂʶʥʦò 

3 1. ʄʠʢʨʦʥʘʞ: 50 ʤʢʤ; 

    ʂʦʣʠʯʝʩʪʚʦ ʧʘʪʨʦʥʦʚ: 27 ʰʪ.; 

2. ʄʠʢʨʦʥʘʞ: 5-10 ʤʢʤ; 

    ʂʦʣʠʯʝʩʪʚʦ ʧʘʪʨʦʥʦʚ: 27 ʰʪ.; 

3. ʄʠʢʨʦʥʘʞ: 20-60 ʤʢʤ; 

    ʂʦʣʠʯʝʩʪʚʦ ʧʘʪʨʦʥʦʚ: 6 ʰʪ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʥʦʚʴ ʩʦʟʜʘʶʱʠʭʩʷ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ 

ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʆʧʠʩʘʥʥʳʝ ʨʝʰʝʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ 

ʛʠʙʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʃʂʄ, ʩʧʦʩʦʙʥʳʝ ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʤʝʶʱʝʛʦʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʠ. 

ɸʣʛʦʨʠʪʤ ʩʠʥʪʝʟʘ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʍʊʉ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ 

ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ, ʪʦʣʴʢʦ ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʃʂʄ ʠ ʜʘʣʴʥʝʡʰʠʡ 

ʠʭ ʚʳʧʫʩʢ ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʛʠʙʢʦʡ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʍʊʉ.   

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʥʦʨʤ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʨʘʩʯʝʪʘ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʪʨʘʪ (ʥʘʧʨʠʤʝʨ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ), ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʧʦʜʙʦʨ ʧʦʩʪʘʚʱʠʢʦʚ ʩʳʨʴʷ ʠ ʘʧʧʘʨʘʪʦʚ (ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʨʦʢʦʚ ʧʦʩʪʘʚʢʠ). 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʬʦʨʤʠʨʫʶʪ ʮʝʥʦʚʫʶ ʧʦʣʠʪʠʢʫ ʧʨʦʜʫʢʮʠʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʝʢʪʘ (ʩʨʦʢʠ ʦʢʫʧʘʝʤʦʩʪʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʠ ʢʨʝʜʠʪʥʘʷ 

ʩʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ). 

 

ęВįİľķГĲĮГ 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʘʧʧʘʨʘʪʫʨʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʛʠʙʢʠʭ ʤʥʦʛʦʘʩʩʦʨʪʠʤʝʥʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ 

ʧʨʦʜʫʢʮʠʠ ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʦʪʨʘʩʣʠ ʥʘ ʙʘʟʝ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʘʥʪ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʚʦʟʤʦʞʥʳʤ ʚʘʨʠʘʥʪʘʤ ʠʥʪʝʛʨʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʜʝʡʩʪʚʫʶʱʫʶ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ.  

ʆʧʠʩʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʅʀʆʂʈ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʛʠʙʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʍʊʉ ʃʂʄ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʆʆʆ çS.V.K.è (ʛ. ʄʦʩʢʚʘ) 

ʠ ʆʆʆ çʅʇʆ çʃʘʢʦʢʨʘʩʧʦʢʨʳʪʠʝè (ʛ. ʍʦʪʴʢʦʚʦ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʮʝʣʴʥʦʛʦ ʠ 

ʢʣʶʯʝʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʦʩʪʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʥʘʫʯʥʦʡ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʘʩʪʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʥʘʫʯʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʦʙʟʦʨʘ, ʧʨʠʚʝʜʝʥʳ ʠ ʜʘʥʥʳʝ ʠʟ ʧʨʘʢʪʠʢʠ ʬʠʣʠʘʣʘ 

ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʭʦʣʜʠʥʛʦʚ ʈʦʩʩʠʠ - ʢʦʨʧʦʨʘʮʠʠ 

ʈʦʩʢʦʩʤʦʩ, ʬʠʣʠʘʣ ɸʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ çʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʮʝʥʪʨ ʘʚʪʦʤʘʪʠʢʠ ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʅ. ɸ. ʇʠʣʶʛʠʥʘè - 

ʉʦʩʝʥʩʢʠʡ ʇʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʳʡ ɿʘʚʦʜ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʢʦʤʧʣʝʢʩʥʳʡ, ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʦʤʧʣʝʢʩʘ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʥʝʜʨʷʝʤʦʛʦ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ, 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʨʦʙʦʪʠʟʘʮʠʷ, ʠʥʥʦʚʘʮʠʠ, ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʧʨʘʚʣʝʥʠʝ 

ʢʘʯʝʩʪʚʦʤ, ʨʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʘ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, 
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Abstract. This article discusses various factors that affect the performance of an 

enterprise as a whole and key indicator, which is necessary for assessing the 

efficiency of an enterprise and its growth potential. It provides an overview of the 

scientific and theoretical basis for studying the elements of a manufacturing 

enterprise system that affect the change in this indicator at different levels. In 

support of the scientific sources of the review, data from the practice of a branch 

of one of the largest production holdings in Russia, the Roscosmos Corporation, 

a branch of the Joint Stock Company Scientific and Production Center for 

Automation and Instrument Engineering named after Academician N. A. 

Pilyugin, the Sosensky Instrument-Making Plant, is provided. It has been 

established that the productivity of an enterprise should be considered as a 

complex, multifactorial indicator of the enterprise's efficiency, consisting of a set 

of tools implemented in modern enterprises. 

Keywords: productivity, intangible assets, human capital, robotization, 

innovation, social factors, strategic planning, working conditions, production, 

corporate culture, enterprise efficiency, quality management, personnel 

development, competitiveness, quick-response production, quality culture. 

 

 

ІĩГīГĲĮГ 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʠʨʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʈʦʩʩʠʠ ʚʘʞʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʜʦʩʪʠʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ ʠ ʚʳʧʦʣʥʷʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʘʥʳ. ʅʘ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʜʝʣʠʪʴ ʪʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʠ ʠʥʪʝʨʝʩʘ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʡ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʠʥʚʝʩʪʦʨʦʚ, ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʘʢʮʠʦʥʝʨʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʰʘʥʩʳ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ. ʎʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʬʘʢʪʦʨʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʦʪʚʝʯʘʶʱʠʭ ʧʦʩʣʝʜʥʠʤ ʪʝʥʜʝʥʮʠʷʤ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ 

ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 5ï7 ʣʝʪ.  
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ĳЖГīĳЖĮĿĴĮĿ 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʯʘʱʝ ʚʩʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ 

ʦʪʜʝʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɻʦʚʦʨʷ ʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʦʜʥʘʢʦ, ʝʩʪʴ ʠʩʪʦʯʥʠʢʠ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʠ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʷ ʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʚ ʥʦʚʳʭ ʙʠʟʥʝʩ-ʨʝʘʣʠʷʭ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʤʝʥʝʜʞʤʝʥʪʘ ʜʠʢʪʫʶʪ ʩʚʦʠ ʧʨʘʚʠʣʘ ʠ ʧʦʜʭʦʜʳ ʜʣʷ ʚʳʙʦʨʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 

ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ [1]. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʶʪʩʷ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 
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ʄʘʥʫʡʣʝʥʢʦ ʠ ɻʘʣʘʟʦʚʦʡ [2] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ 

ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ɸʚʪʦʨʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ, ʪʘʢʠʝ ʢʘʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʟʥʘʥʠʷ [3], ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʠʭ ʟʥʘʯʠʤʦʩʪʴ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʦ ʩʠʭ ʧʦʨ ʦʪʩʫʪʩʪʚʫʝʪ ʯʝʪʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ 

ʧʦʥʷʪʠʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʣʠʷʥʠʝ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʥʘ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʨʦʡ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʟʢʠʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʭ ʫʯʝʪʫ ʠ 

ʘʥʘʣʠʟʫ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʘʢʪʠʢʘʭ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʈʦʩʩʠʡʩʢʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʪʝʢʫʱʝʡ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ [4], ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤ ʘʢʪʠʚʘʤ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝ ʪʦʣʴʢʦ ʩ ʶʨʠʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ.   

ʇʦʥʷʪʠʝ çʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳè ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʦʩʩʠʡʩʢʦʤ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʢʣʶʯʝʚʳʝ 

ʧʨʠʟʥʘʢʠ: ʨʦʩʩʠʡʩʢʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʢʣʶʯʝʚʳʤ ʧʨʠʟʥʘʢʦʤ 

ʜʦʣʛʦʩʨʦʯʥʳʡ↑ ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʙʦʣʴʰʝʡ↑ 

ʜʦʭʦʜʥʦʩʪʴʶ, ʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ↑ ʟʘʢʦʥʦʜʘʪʝʣʴ ï ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʩʪʴ, 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʴ, ʧʨʠʟʥʘʥʠʝ ʙʫʜʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ. ʇʨʠʚʣʝʯʝʥʠʝ 

ʚʥʠʤʘʥʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ ʠ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ.  

ɺʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʘ ʠʤʝʥʥʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʃʠʥʸʚ ʠ ʂʦʨʦʩʪʝʣʝʚ [5] ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ 

ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʚʦʜʠʤʳʝ ʚ ʩʪʘʪʴʝ, ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʣʫʯʘʝʪ ʦʩʦʙʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, ʝʩʣʠ ʚʣʘʜʝʝʪ 

ʫʥʠʢʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʧʠʨʦʚʘʥʳ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʳ 

ʢʦʥʢʫʨʝʥʪʘʤʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʟʦʙʨʝʪʝʥʠʡ. ʀʤʝʥʥʦ ʪʘʢʠʤ 

ʫʥʠʢʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʟʥʘʥʠʷʭ ʠ ʦʧʳʪʝ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʚʥʝʜʨʷʪʴ ʙʦʣʝʝ ʢʨʝʘʪʠʚʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. 

ʕʪʦ ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʥʘ ʧʨʠʤʝʨʝ ʨʝʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʬʠʣʠʘʣʘ 

ñʅʇʎɸʇò- ñʉʇɿò, ʛʜʝ ʩʦʪʨʫʜʥʠʢʘʤ ʠ ʠʭ ʨʘʟʚʠʪʠʶ ʚʳʜʝʣʝʥʘ ʦʩʦʙʘʷ ʨʦʣʴ, ʢʘʢ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘʩʪʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʚʪʦʨʦʚ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʢʘʧʠʪʘʣʘ, ʦʩʦʙʝʥʥʦ ʥʘ ʤʘʣʳʭ ʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʧʝʭ ʙʠʟʥʝʩʘ, ʧʦʜʯʝʨʢʠʚʘʷ ʚʘʞʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʠ ʩʠʩʪʝʤʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʝʛʦ ʨʘʟʚʠʪʠʶ. ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ, ʫʧʨʘʚʣʷʷ ʠ ʠʥʚʝʩʪʠʨʫʷ ʚ ʢʦʪʦʨʳʡ, 
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ʧʨʝʜʧʨʠʷʪʠʝ ʧʨʦʢʣʘʜʳʚʘʝʪ ʩʪʘʙʠʣʴʥʳʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʫʪʴ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ, ʘ ʪʘʢʞʝ ʢ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ.  

ʅʘʟʘʨʦʚʘ [6] ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʫʩʣʦʚʠʷ ʪʨʫʜʘ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ, ʨʘʙʦʯʠʝ ʯʘʩʳ ʠ ʦʪʧʫʩʢʘ, ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʠʭ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʠ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɸʚʪʦʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ 

çʩʦʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʠ ʨʘʙʦʯʠʝ ʯʘʩʳ, ʠʛʨʘʶʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʤʦʪʠʚʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ 

ʫʣʫʯʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘè. ʋʩʣʦʚʠʷ ʪʨʫʜʘ, ʚʢʣʶʯʘʷ ʨʘʟʫʤʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʠ ʩʠʩʪʝʤʫ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ 

ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʤʦʪʠʚʘʮʠʠ ʫ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʢʦʨʧʦʨʘʪʠʚʥʫʶ 

ʢʫʣʴʪʫʨʫ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʌʝʜʶʥʠʥʘ, ɻʦʨʦʜʥʳʡ ʠ ʉʠʤʘʯʝʚ [7] ʚ ʩʚʦʸʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʫʶʪ 

ʚʣʠʷʥʠʝ ʨʦʙʦʪʠʟʘʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʈʦʩʩʠʠ, ʚʳʷʚʣʷʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʦʪ ʚʥʝʜʨʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʣʠʜʝʨʘʤ ʦʪʨʘʩʣʠ. 

ɸʚʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ: çʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʨʷʤʦʡ ʠʤʧʦʨʪ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ, ʢʨʫʧʥʝʝ ʠ ʯʘʱʝ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʠʨʦʚʘʥʳ, ʪ.ʝ. ʠʤʝʶʪ 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʷʤʦʡ ʵʢʩʧʦʨʪè. ɺʥʝʜʨʝʥʠʝ 

ʨʦʙʦʪʠʟʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʩʦʚʦʢʫʧʥʦʡ ʬʘʢʪʦʨʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. ʆʜʥʘʢʦ ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʫʞʝ ʨʘʟʚʠʪʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʚʣʠʷʥʠʝ ʨʦʙʦʪʠʟʘʮʠʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ 

ʙʦʣʝʝ ʚʳʩʦʢʦʨʘʟʚʠʪʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. ɸʚʪʦʨʳ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʨʦʙʦʪʠʟʘʮʠʷ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ, ʠ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʣʫʯʰʝʥʠʡ ʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʫʣʫʯʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʩʪʨʘʥʝ. 

ʍʫʩʩʝʡʥ [8] ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʢʘʢ 

ʬʘʢʪʦʨʝ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʪʨʦʠʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠ ʥʘʧʨʘʚʣʷʪʴ ʨʝʩʫʨʩʳ ʥʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʟʘʜʘʯʠ. 

ʍʫʩʩʝʡʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʫʩʧʝʰʥʳʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪ ʩʪʨʘʪʝʛʠʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʠʥʥʦʚʘʮʠʠ5 ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʨʘʟʚʠʪʠʝ, ʩʧʦʩʦʙʥʳ ʧʦʚʳʩʠʪʴ 

ʩʚʦʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʆʥ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ: 

çʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʪʴ 

ʪʝʢʫʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

 
5 ʇʦʜ ʠʥʥʦʚʘʮʠʷʤʠ ʟʜʝʩʴ ʠ ʜʘʣʝʝ, ʧʦʥʠʤʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʪ. ʝ. çʚʚʝʜʝʥʠʝ ʚ 
ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʦʚʦʛʦ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ) ʠʣʠ 

ʧʨʦʮʝʩʩʘè (ʈʫʢʦʚʦʜʩʪʚʦ..., 2006, ʩ. 55). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʨʘʤʢʠ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʚʳʥʦʩʷʪʩʷ ʥʝʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ (ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʝ) ʠʥʥʦʚʘʮʠʠ. 
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ʚʳʩʦʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʙʫʜʫʱʝʤè. ɺ ʩʪʘʪʴʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʚʘʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝ ʪʦʣʴʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʭʘ. 

ɼʦʤʥʠʯ [9] ʚ ʩʚʦʸʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʦʙʣʝʤʳ ʠʟʤʝʨʝʥʠʷ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʣʠʷʥʠʷ ʠʥʥʦʚʘʮʠʡ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ. ɸʚʪʦʨ 

ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʠʥʥʦʚʘʮʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʠʟʤʝʥʝʥʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʦʜʥʘʢʦ ʠʭ ʚʣʠʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʪʘʢ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʧʦʜʭʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʢ 

ʠʟʤʝʨʝʥʠʶ ʠʥʥʦʚʘʮʠʡ, ʥʦ ʠ ʢ ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʅʝʜʦʩʪʦʚʝʨʥʘʷ ʦʮʝʥʢʘ ʠ ʦʰʠʙʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʚʣʠʷʥʠʷ ʦʜʥʦʛʦ ʠʟ 

ʬʘʢʪʦʨʦʚ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʘʣʴʥʝʡʰʠʤ ʦʰʠʙʢʘʤ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʝʚʝʨʥʳʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʫʚʝʣʠʯʠʚʘʷ ʨʠʩʢʠ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʩʥʠʞʘʷ ʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. ɺʘʞʥʳʤ 

ʘʢʮʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷ ʨʘʟʣʠʯʘʪʴ ʚʢʣʘʜ ʠʥʥʦʚʘʮʠʡ ʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʚʣʠʷʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʘʪʝʥʪʫʝʤʳʭ ʠʟʦʙʨʝʪʝʥʠʡ ʠ ʧʨʦʯʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʷʤʫʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʥʦ 

ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʷʤ.  

 
ʈʠʩ.1. ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ CDM: ʤʝʩʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʮʠʢʣʝ ʠʥʥʦʚʘʮʠʡ 

ʀʩʪʦʯʥʠʢ: Crepon et al., 1998, p. 137. ʀʩʪʦʯʥʠʢ: Crepon et al., 1998, p. 137. 
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ɸʚʪʦʨ ʩʪʘʪʴʠ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʤʦʜʝʣʴ CDM, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʚʟʘʠʤʦʩʚʷʟʴ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʪʘʢʠʭ ʢʘʢ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘʢʪʠʚʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦʨʦʰʠʥ [9] ʚ ʩʚʦʝʤ ʪʨʫʜʝ ʠʩʩʣʝʜʫʝʪ ʚʣʠʷʥʠʝ ʢʫʣʴʪʫʨʳ ʢʘʯʝʩʪʚʘ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ. ɸʚʪʦʨ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʫʣʴʪʫʨʘ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ 

ʜʣʷ ʫʩʧʝʭʘ ʢʦʤʧʘʥʠʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʬʦʨʤʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʤʦʪʠʚʠʨʦʚʘʥʥʫʶ 

ʨʘʙʦʯʫʶ ʩʨʝʜʫ. ʆʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʢʫʣʴʪʫʨʘ ʢʘʯʝʩʪʚʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ, ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʢʦʣʣʝʢʪʠʚʘè. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʢʘʯʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ, 

ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ. ʇʦʨʦʰʠʥ 

ʧʨʠʚʦʜʠʪ ʧʨʠʤʝʨʳ ʢʦʤʧʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ Toyota ʠ Michelin, ʢʦʪʦʨʳʝ ʜʦʙʠʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʚʦʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʙʣʘʛʦʜʘʨʷ 

ʚʥʝʜʨʝʥʠʶ ʢʫʣʴʪʫʨʳ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʦʧʳʪ ʧʨʝʜʧʨʠʷʪʠʷ  

ɸʆ «ʅʇʎɸʇ»-«ʉʇɿ», ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ 

ʙʘʟʳ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʢʫʣʴʪʫʨʘ ʢʘʯʝʩʪʚʘ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʧʝʭʘ ʢʦʤʧʘʥʠʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʙʟʦʨʘ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʦʙʱʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʝʩʪʴ ʪʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʚʷʟʠ ʧʦʩʣʝʜʥʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʤʝʥʝʜʞʤʝʥʪʘ ʠ 

ʵʢʦʥʦʤʠʢʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʩʪʨʘʥʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʠʩʪʦʯʥʠʢʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʜʘʥʥʦʤ ʘʥʘʣʠʟʝ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ 

ʘʢʪʠʚʳ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʨʦʙʦʪʠʟʘʮʠʷ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʠʥʥʦʚʘʮʠʠ ʠ ʢʫʣʴʪʫʨʘ ʢʘʯʝʩʪʚʘ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʦʩʪʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʠ ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ 

ʚʥʠʤʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ʊʘʢ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʄʘʥʫʡʣʝʥʢʦ ʠ ɻʘʣʘʟʦʚʦʡ ʧʦʜʯʝʨʢʥʫʣʦ ʚʘʞʥʦʩʪʴ 

ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ 

ʟʥʘʯʠʤʦʩʪʴ, ʟʘʯʘʩʪʫʶ ʥʝʜʦʦʮʝʥʝʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʨʘʙʦʪʳ ʃʠʥʸʚʘ ʠ ʂʦʨʦʩʪʝʣʝʚʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ, ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʝʪ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʌʝʜʶʥʠʥʦʡ, ɻʦʨʦʜʥʦʛʦ ʠ ʉʠʤʘʯʝʚʘ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʨʦʙʦʪʠʟʘʮʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʭʦʪʷ ʝʸ ʚʥʝʜʨʝʥʠʝ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʥʘ ʫʨʦʚʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʍʫʩʩʝʡʥ ʚ ʩʚʦʸʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʠʥʥʦʚʘʮʠʠ ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʨʘʟʚʠʪʠʝ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ɼʦʤʥʠʯ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʚʣʠʷʥʠʷ ʠʥʥʦʚʘʮʠʡ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʙʳ 

ʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʞʘʣʠ ʨʝʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʥʥʦʚʘʮʠʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 
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ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʘʢʦʥʝʮ, ʇʦʨʦʰʠʥ ʦʪʤʝʪʠʣ, ʯʪʦ ʢʫʣʴʪʫʨʘ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʫʩʧʝʰʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʬʘʢʪʦʨʳ ð ʦʪ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ ʜʦ 

ʚʥʝʜʨʝʥʠʷ ʢʫʣʴʪʫʨʳ ʢʘʯʝʩʪʚʘ ð ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚ 

ʝʜʠʥʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

 

ЍЖВįĴĮķГЗįĮД!ĳЖĮıГЖ!ĩİĮĿĲĮĿ!įЕıĳİГįЗВ!ĮĲЗĴЖИıГĲĴЕĩ!ĲВ!ĳЕĩĻĸГĲĮĿ!
ИЖЕĩĲĿ!ЕĨĹГД!ĳЖЕĮĭĩЕīĮĴГİļĲЕЗĴĮ!ĳЖГīĳЖĮĿĴĮĿ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʳʚʦʜʳ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʧʨʘʢʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ ʬʠʣʠʘʣʘ çʅʇʎ ɸʇè - 

çʉʇɿè, ʛʜʝ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʦʙʰʠʨʥʘʷ ʩʠʩʪʝʤʘ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʚʦʟʤʦʞʥʦʛʦ 

ʢʣʶʯʝʚʦʛʦ ʬʘʢʪʦʨʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʨʘʩʣʠ. ɺ ʨʘʤʢʘʭ 

ʥʘʮʧʨʦʝʢʪʘ çʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʧʦʜʜʝʨʞʢʘ ʟʘʥʷʪʦʩʪʠè ʧʨʝʜʧʨʠʷʪʠʝ 

ʦʩʚʘʠʚʘʝʪ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʣʠʝʥʪʘ, ʦʙʫʯʝʥʠʝ ʚʩʝʭ, 

ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ, ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʘʙʦʪʘ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ. ɺʚʝʜʝʥʘ 

ʩʠʩʪʝʤʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʘ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʬʘʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

ɺʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʢʫʣʴʪʫʨʘ ʢʘʯʝʩʪʚʘ ʠ ʧʦʢʘʟʘʪʝʣʴ 

ñɺʥʫʪʨʝʥʥʝʛʦ ʢʘʯʝʩʪʚʘò, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ 5 ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ - ʤʦʪʠʚʘʮʠʷ, 

ʚʩʝʦʙʱʝʝ ʦʙʫʯʝʥʠʝ, ʧʨʠʝʤʦʯʥʳʡ ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ (ʘʫʜʠʪ ʧʦʪʨʝʙʠʪʝʣʷ), 

ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ (ʘʫʜʠʪ ʧʦʩʪʘʚʱʠʢʘ).  

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ çʅʇʎ ɸʇè - çʉʇɿè ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʦ ʪʦʤ, 

ʯʪʦ ʫʨʦʚʝʥʴ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʠ ʬʘʢʪʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɺʩʝ ʚʥʝʜʨʝʥʥʳʝ ʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʧʨʠʷʪʠʶ çʅʇʎ ɸʇè - çʉʇɿè 

ʚʳʡʪʠ ʥʘ 100% ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʘʥʦʚ (ʠʟ 

ʚʳʩʪʫʧʣʝʥʠʡ ʜʠʨʝʢʪʦʨʘ ʧʦ ʨʘʟʚʠʪʠʶ çʅʇʎ ɸʇè - çʉʇɿè ɺ.ɸ. ʃʠʚʝʥʮʝʚʘ).  

 

ęВįİľķГĲĮГ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʦʧʳʪʦʤ ʨʝʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʥʝʜʨʠʚʰʝʛʦ ʚʩʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʦʮʝʥʢʝ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʂʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ, ʥʦ ʠ ʫʣʫʯʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʢʘʧʠʪʘʣʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʕʪʠ ʬʘʢʪʦʨʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʧʨʘʢʪʠʢʫ ʙʠʟʥʝʩʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʦʩʪʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. 
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ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʢʨʠʪʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ, ʦʧʨʝʜʝʣʷʪʴ ʧʨʝʜʝʣʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ 

ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ, 

ʪʝʦʨʠʷ ʛʨʘʬʦʚ, ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. 
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ІĩГīГĲĮГ 
ʉʦʚʨʝʤʝʥʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 
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ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʦʢʠ, ʘ ʪʘʢʞʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʝʨʩʦʥʘʣ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ. ʀʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʛʣʦʙʘʣʠʟʘʮʠʠ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʥʘʨʘʩʪʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ. ɺʩʸ ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʣʦʛʠʩʪʠʢʠ ʥʝ 

ʪʦʣʴʢʦ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʧʦ ʜʚʠʞʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ, ʥʦ ʠ 

ʢʘʢ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʠʩʩʣʝʜʦʚʘʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʮʝʣʦʩʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʤʝʶʱʠʝ 

ʤʥʦʞʝʩʪʚʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ [2]. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʢ ʣʦʛʠʩʪʠʢʝ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʷʚʠʪʴ ʩʪʨʫʢʪʫʨʫ, ʩʚʷʟʠ ʠ ʧʦʪʦʢʠ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʝʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʧʦʥʷʪʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʜʠʩʢʫʨʩʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʘʜʘʧʪʘʮʠʠ ʢ ʨʠʩʢʘʤ, ʚʥʝʰʥʠʤ ʚʦʟʤʫʱʝʥʠʷʤ ʠ ʢʨʠʟʠʩʥʳʤ ʩʠʪʫʘʮʠʷʤ [3]. ɺ 

ʣʦʛʠʩʪʠʢʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʷʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʢʦʥʮʝʧʮʠʝʡ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʩ ʟʘʜʘʯʘʤʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ [8]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʚʦʧʨʦʩʘʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʦʩʤʳʩʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʤʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ (ʪʨʘʥʩʧʦʨʪ, ʩʢʣʘʜ, 

ʟʘʧʘʩʳ), ʥʝ ʦʭʚʘʪʳʚʘʷ ʩʠʩʪʝʤʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʤʝʭʘʥʠʟʤʳ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ [4]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʢʨʳʪʠʠ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʮʝʥʢʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʚ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʣʦʛʠʩʪʠʢʠ ʚ ʨʘʤʢʘʭ ʮʝʣʦʩʪʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʩʫʱʥʦʩʪʴ ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 
ʚ ʣʦʛʠʩʪʠʢʝ. 

2. ʈʘʩʢʨʳʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʧʦʥʷʪʠʷ çʫʩʪʦʡʯʠʚʦʩʪʴ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳè. 

3. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʤʝʥʠʤʳʝ ʢ ʦʮʝʥʢʝ 
ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʢʘʢ ʩʣʦʞʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ. ʇʨʝʜʤʝʪʦʤ ð ʧʨʠʤʝʥʝʥʠʝ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʪʦʯʥʝʥʠʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ 

ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʢ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 
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ʘ ʪʘʢʞʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʩʠʩʪʝʤʳ, ʝʸ ʬʫʥʢʮʠʷʤʠ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʭʨʘʥʷʪʴ 

ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ. 

 
ЏĮЗĴГıĲĻД!ВĲВİĮĭ!ĩ!İЕĪĮЗĴĮįГ! 

ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ð ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ, 

ʚʦʟʥʠʢʰʝʝ ʥʘ ʦʩʥʦʚʝ ʠʜʝʡ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʃ. ʬʦʥ ɹʝʨʪʘʣʘʥʬʠ, 

ʢʠʙʝʨʥʝʪʠʢʠ ʅ. ɺʠʥʝʨʘ ʠ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɺ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʪʨʘʜʠʮʠʠ ʦʩʥʦʚʳ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʙʳʣʠ ʨʘʟʚʠʪʳ ʚ 

ʪʨʫʜʘʭ ɺ. ʅ. ʉʘʜʦʚʩʢʦʛʦ, ʀ. ɺ. ɹʣʘʫʙʝʨʛʘ, ɺ. ʅ. ɹʫʨʢʦʚʘ, ɺ. ɸ. ɸʥʬʠʤʦʚʘ ʠ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʣʠ ʩʠʩʪʝʤʫ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʫʶ ʮʝʣʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʝ 

ʩʚʦʜʠʤʳʤʠ ʢ ʩʚʦʡʩʪʚʘʤ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ [5]. 

ʉʦʛʣʘʩʥʦ ʙʘʟʦʚʳʤ ʧʨʠʥʮʠʧʘʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʣʶʙʦʡ ʦʙʲʝʢʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ, ʠʤʝʶʱʘʷ ʩʪʨʫʢʪʫʨʫ (ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ), ʬʫʥʢʮʠʠ (ʮʝʣʠ ʠ ʟʘʜʘʯʠ), ʛʨʘʥʠʮʳ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ) ʠ ʜʠʥʘʤʠʢʫ (ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʦ ʚʨʝʤʝʥʠ). ʕʪʠ ʧʨʠʥʮʠʧʳ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʠʤʝʥʠʤʳ ʢ ʣʦʛʠʩʪʠʢʝ, ʧʦʩʢʦʣʴʢʫ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʡ, ʜʠʥʘʤʠʯʥʦʡ ʠ ʠʝʨʘʨʭʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʤʘʪʝʨʠʘʣʴʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʧʦʪʦʢʠ [1]. 

ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ: 

- ʥʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʧʦʩʪʘʚʱʠʢʠ, ʩʢʣʘʜʳ, 
ʪʨʘʥʩʧʦʨʪ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʫʟʣʳ, ʢʣʠʝʥʪʳ); 

- ʥʘʣʠʯʠʝ ʦʙʱʠʭ ʮʝʣʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʧʦʩʪʘʚʦʢ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ); 

- ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʜʚʠʞʝʥʠʝ ʧʦʪʦʢʦʚ; 

- ʥʘʣʠʯʠʝ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 
ʩʠʩʪʝʤʳ; 

- ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʚʣʠʷʥʠʶ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʨʳʥʦʢ, ʧʦʣʠʪʠʢʘ, 

ʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʷ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ 

ʦʙʲʝʢʪ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʘʞʥʳ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʥʦ ʠ ʩʪʨʫʢʪʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʥʠʤʠ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʚ ʣʦʛʠʩʪʠʢʝ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʣʦʢʘʣʴʥʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʧʝʨʘʮʠʡ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʮʝʣʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʳʷʚʠʪʴ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʦʜʥʦʤ 

ʵʣʝʤʝʥʪʝ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʩʝʡ ʩʠʩʪʝʤʳ [2]. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʨʷʜ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ: ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ 

ʩʠʩʪʝʤʳ, ʚʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʷʟʝʡ, ʬʦʨʤʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ, ʘʥʘʣʠʟ 

ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʚʳʨʘʙʦʪʢʘ ʨʝʰʝʥʠʡ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʦʛʠʩʪʠʢʝ ʵʪʠ ʵʪʘʧʳ ʤʦʞʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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1. ʇʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ð ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

(ʥʘʧʨʠʤʝʨ, ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦʩʪʘʚʦʢ). 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʩʠʩʪʝʤʳ ð ʚʳʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʧʦʩʪʘʚʱʠʢʠ, ʪʨʘʥʩʧʦʨʪ, ʧʦʪʨʝʙʠʪʝʣʠ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʦʨʤʘʪʠʚʥʳʝ ʫʩʣʦʚʠʷ). 

3. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʪʦʢʦʚ ð ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ (ʤʘʪʝʨʠʘʣʴʥʳʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ). 

4. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ð ʩʦʟʜʘʥʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ, 

ʦʪʨʘʞʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʪʦʢʦʚ (ʥʘʧʨʠʤʝʨ, ʩʝʪʝʚʳʝ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ, ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ). 

5. ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ð ʠʟʫʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʠʭ 

ʫʩʣʦʚʠʡ. 

6. ɺʳʨʘʙʦʪʢʘ ʨʝʰʝʥʠʡ ð ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʧʨʘʢʪʠʢʝ ʣʦʛʠʩʪʠʢʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʦʧʠʨʘʝʪʩʷ ʥʘ ʰʠʨʦʢʠʡ ʥʘʙʦʨ 

ʤʝʪʦʜʦʚ: ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʛʨʘʬʦʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ, 

ʩʮʝʥʘʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ ʠ ʜʨ. 

ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʳʷʚʠʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʠ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʚʟʘʠʤʦʩʚʷʟʠ ʟʘʧʘʩʦʚ, ʩʧʨʦʩʘ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʘ ʪʝʦʨʠʷ ʛʨʘʬʦʚ ð 

ʠʩʩʣʝʜʦʚʘʪʴ ʪʦʧʦʣʦʛʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʟʣʳ, ʦʪ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ [4]. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝ ʢʘʢ ʩʪʘʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʘ 

ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʷʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʦʟʤʫʱʝʥʠʡ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʥʘʣʠʯʠʷ 

ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ, ʨʝʟʝʨʚʦʚ, ʛʠʙʢʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʠ ʧʦʩʪʘʚʦʢ [1, 9]. ɺ ʩʠʩʪʝʤʥʦʤ 

ʘʥʘʣʠʟʝ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʧʦʥʷʪʠʝ çʫʩʪʦʡʯʠʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʠʩʪʝʤʳè, ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ: 

- ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʷʚʣʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʠʝʨʘʨʭʠʠ 
ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ; 

- ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʮʝʣʠ ʠ ʬʫʥʢʮʠʠ ʧʦʜʩʠʩʪʝʤ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʠʩʩʣʝʜʫʶʱʠʡ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʦʦʨʜʠʥʘʮʠʶ ʜʝʡʩʪʚʠʡ; 

- ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʦʮʝʥʠʚʘʶʱʠʡ ʨʝʘʢʮʠʶ ʩʠʩʪʝʤʳ ʥʘ ʠʟʤʝʥʝʥʠʷ 
ʚʦ ʚʨʝʤʝʥʠ; 
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- ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ 
ʩʠʩʪʝʤʳ ʢ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ. 

ʇʦ ʩʫʪʠ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʚʳʩʪʫʧʘʝʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ ʩʦʭʨʘʥʷʪʴ 

ʩʚʦʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ 

ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʣʝʡ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [4]: 

- ʩʪʨʫʢʪʫʨʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʦʭʨʘʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ 
ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ; 

- ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʦʪʨʘʞʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʮʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ; 

- ʜʠʥʘʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʧʘʨʘʤʝʪʨʦʚ ʚʦ ʚʨʝʤʝʥʠ; 

- ʘʜʘʧʪʠʚʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʝʨʝʩʪʨʦʡʢʝ 
ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ð ɻ ʪʦ ʠʥʪʝʛʨʘʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʜʸʞʥʦʩʪʴ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʧʦʪʦʢʦʚ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʦʟʤʫʱʝʥʠʡ 

ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ:  

- ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ: ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʝʸ 

ʵʣʝʤʝʥʪʘʤʠ ʠ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ, ʚ 

ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʜʩʠʩʪʝʤʳ, ʧʦʪʦʢʠ ʠ ʪʦʯʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

[5]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʟʚʝʥʴʷ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ɺ ʣʦʛʠʩʪʠʢʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ ʩʥʘʙʞʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʚʳʷʚʠʪʴ çʫʟʢʠʝ 

ʤʝʩʪʘè ʩʠʩʪʝʤʳ, ʛʜʝ ʚʦʟʤʦʞʥʳ ʩʙʦʠ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʦʪʦʢʦʚ; 

- ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ: ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʣʦʞʥʳʭ 
ʩʠʩʪʝʤ ʚʦ ʚʨʝʤʝʥʠ ʩ ʫʯʸʪʦʤ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ [2]. ɺ ʣʦʛʠʩʪʠʢʝ 

ʩʠʩʪʝʤʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʟʘʧʘʩʘʤʠ, ʩʢʦʨʦʩʪʴʶ ʧʦʩʪʘʚʦʢ, ʢʦʣʝʙʘʥʠʷʤʠ ʩʧʨʦʩʘ ʠ ʜʨʫʛʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ʄʦʜʝʣʠ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʪʴ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘʭ (ʥʘʧʨʠʤʝʨ, 

ʟʘʜʝʨʞʢʠ ʧʦʩʪʘʚʦʢ ʠʣʠ ʨʦʩʪ ʩʧʨʦʩʘ) ʚʣʠʷʶʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʩʝʡ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʕʪʠ ʤʦʜʝʣʠ ʧʦʣʝʟʥʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʦʮʝʥʢʠ ʝʸ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʭʨʘʥʷʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ [7]; 

- ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʛʨʘʬʦʚ: ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʛʨʘʬʘ, ʛʜʝ ʚʝʨʰʠʥʳ ð ʵʪʦ ʫʟʣʳ (ʧʦʩʪʘʚʱʠʢʠ, 
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ʩʢʣʘʜʳ, ʧʦʪʨʝʙʠʪʝʣʠ), ʘ ʨʸʙʨʘ ð ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ (ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʤʘʨʰʨʫʪʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ). ɸʥʘʣʠʟ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʪʠ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ, ʢʘʢʠʝ ʫʟʣʳ ʠ ʩʚʷʟʠ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ. ʇʨʠ 

ʥʘʨʫʰʝʥʠʠ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʘ ʪʝʨʷʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠʣʠ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ [4]. ʊʝʦʨʠʷ ʛʨʘʬʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʩʠʩʪʝʤ 

ʜʠʩʪʨʠʙʫʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʪʠ ʢ ʦʪʢʘʟʘʤ ʵʣʝʤʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʝʟʝʨʚʥʳʝ 

ʤʘʨʰʨʫʪʳ;  

- ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘʧʨʘʚʣʝʥ ʥʘ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʠ ʚʳʷʚʣʝʥʠʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʢʦʤʙʠʥʘʮʠʡ ʝʸ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʣʦʛʠʩʪʠʢʝ ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʜʣʷ 

ʘʥʘʣʠʟʘ ʢʦʥʬʠʛʫʨʘʮʠʡ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ, ʦʧʨʝʜʝʣʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʮʝʥʘʨʠʝʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ [2]; 

- ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ: ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʸ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʤʫʱʝʥʠʷʭ. ʕʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʳ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʣʘʛʘʝʪ ʮʝʣʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ð ʦʪ ʩʪʨʫʢʪʫʨʥʦʛʦ ʜʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ. ʀʭ ʠʥʪʝʛʨʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʦʯʝʪʘʶʱʠʡ ʘʥʘʣʠʪʠʯʝʩʢʠʝ, 

ʤʦʜʝʣʠʨʫʶʱʠʝ ʠ ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʳ. 

 

ęВįİľķГĲĮГ  
ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʥ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ, ʬʫʥʢʮʠʷʭ ʠ ʜʠʥʘʤʠʢʝ 

ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ. ʇʨʠʤʝʥʝʥʠʝ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, 

ʥʦ ʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʝʸ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʕʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʨʦʩʪʘ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [6]. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʥʪʝʛʨʘʮʠʝʡ 

ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʩʝʪʝʚʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ 

ʪʘʢʞʝ ʩ ʩʦʟʜʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [10]. 
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Abstract. The article addresses the problem of objectivity and transparency in 

mechanisms for promoting candidates from talent reserves to middle 

management positions in innovative organizations. A comprehensive analysis of 

the interaction between subjective factors (loyalty, corruption) and objective 

selection criteria (competence, performance) is conducted. Based on institutional 

analysis and case studies, a comprehensive four-dimensional candidate 
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assessment model is proposed that accounts for distortion risks in HR policy. Key 

institutional traps and mechanisms for overcoming them are identified. Practical 

recommendations for improving selection procedures and promoting ethics in 

talent reserve management are developed. The research results can be used to 

enhance the effectiveness of human resources management in organizations of 

innovative type. 

Keywords: talent reserve, talent management, candidate promotion, loyalty, 

objective criteria, innovative organizations, selection transparency. 
 

 

ІĩГīГĲĮГ 
ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʜʨʦʚʳʤ ʨʝʟʝʨʚʦʤ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʥʦʤʠʢʠ. ʆʜʥʘʢʦ ʧʨʘʢʪʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʚʳʜʚʠʞʝʥʠʠ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʫʢʦʚʦʜʷʱʠʝ ʜʦʣʞʥʦʩʪʠ ʯʘʩʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʰʝʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩ 

ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʣʠʯʥʦʡ ʣʦʷʣʴʥʦʩʪʴʶ, ʧʨʝʞʥʠʤʠ ʟʘʩʣʫʛʘʤʠ 

ʢʘʥʜʠʜʘʪʘ, ʚʣʠʷʥʠʝʤ ʙʣʠʟʢʠʭ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʳʭʦʜʫ ʪʘʣʘʥʪʣʠʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʨʳʥʢʠ ʪʨʫʜʘ [6]. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ, ʛʜʝ ʪʨʝʙʫʶʪʩʷ ʦʩʦʙʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ 

ʠ ʚʳʩʦʢʦʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʠʩʪʝʤʥʦʝ ʤʳʰʣʝʥʠʝ, ʨʘʟʚʠʪʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʪʚʦʨʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʜʫʨ ʦʪʙʦʨʘ ʩʦʟʜʘʸʪ ʩʝʨʴʸʟʥʳʡ ʨʠʩʢ, ʢʦʛʜʘ ʢʣʶʯʝʚʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ ʢʘʥʜʠʜʘʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤ 

ʩʦʮʠʘʣʴʥʳʤ ʢʘʧʠʪʘʣʦʤ ʠ ʣʠʯʥʳʤʠ ʩʚʷʟʷʤʠ, ʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʫʝʤʦʤʫ 

ʫʨʦʚʥʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʎʝʣʴ ʪʝʟʠʩʦʚ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚ ʩʞʘʪʦʡ ʬʦʨʤʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʳʷʚʣʝʥʥʳʝ 

ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ ʚʳʜʚʠʞʝʥʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʘʜʨʦʚ ʠʟ ʨʝʟʝʨʚʘ, ʧʦʢʘʟʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʫʶ ʤʦʜʝʣʴ 

ʦʮʝʥʢʠ ʢʘʥʜʠʜʘʪʦʚ, ʤʠʥʠʤʠʟʠʨʫʶʱʫʶ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʨʠʩʢʠ, 

ʠ ʧʨʝʜʣʦʞʠʪʴ ʤʝʭʘʥʠʟʤʳ ʧʨʦʜʚʠʞʝʥʠʷ ʨʝʟʝʨʚʠʩʪʦʚ ʠ ʢʘʥʜʠʜʘʪʦʚ ʩʦ ʩʪʦʨʦʥʳ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʘʪʦʤʘ. 

ʇʦʥʷʪʠʝ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ 

ʚʳʷʚʣʝʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ, ʨʘʟʚʠʪʠʷ ʠ ʮʝʣʝʚʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ 

ʚʳʩʦʢʦʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʢʣʶʯʝʚʳʝ ʨʫʢʦʚʦʜʷʱʠʝ 

ʜʦʣʞʥʦʩʪʠ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʪʘʣʘʥʪʘʤʠ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ 

ʥʘ ʧʨʦʮʝʩʩʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʪʠʭ ʪʘʣʘʥʪʦʚ ʠ ʠʭ ʫʩʢʦʨʝʥʥʦʤ ʢʘʨʴʝʨʥʦʤ ʨʘʟʚʠʪʠʠ 

ʧʫʪʝʤ ʦʩʚʦʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʜʨʦʚʳʤ ʨʝʟʝʨʚʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʪʝʦʨʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʢʘʧʠʪʘʣʘ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʂʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ 

ʟʘʨʫʙʝʞʥʳʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʩʪʳ ʧʦʜʯʸʨʢʠʚʘʶʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʠʩʪʝʤʘ ʧʦʜʙʦʨʘ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʘʜʨʦʚ. ɸ ʨʫʢʦʚʦʜʠʪʝʣʠ-ʧʨʘʢʪʠʢʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʜʨʦʚʳʭ ʨʝʰʝʥʠʡ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʘʯʝʩʪʚʘ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʦʪʙʦʨʘ, ʥʦ ʠ ʦʪ ʫʨʦʚʥʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʠ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 
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ʢʫʣʴʪʫʨʝ ʠ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ, ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʠʩʢʘʪʝʣʷ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʨʘʩʢʨʳʚʘʷ ʩʚʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʙʳʪʴ ʧʨʝʝʤʥʠʢʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ [9].  

 

ЌĨĺГįĴĮĩĲĻГ!įЖĮĴГЖĮĮ!Į!ЗИĨĺГįĴĮĩĲĻГ!ĵВįĴЕЖĻ!ĩĻīĩĮĬГĲĮĿ! 

ʆʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ ʚʳʜʚʠʞʝʥʠʷ ʠʣʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʥʜʠʜʘʪʦʚ ʩʦ 

ʩʪʦʨʦʥʳ ʚʢʣʶʯʘʶʪ: 1) ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʳʭ ʘʩʩʝʩʩʤʝʥʪ-ʮʝʥʪʨʦʚ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʠʩʪʝʤʥʦʡ ʦʮʝʥʢʝ ʣʠʜʝʨʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ;  

2) ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ KPI ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʫʜʠʪʘ ʜʦʩʪʠʞʝʥʠʡ, 

ʦʪʨʘʞʘʶʱʠʝ ʬʠʥʘʥʩʦʚʳʝ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʨʝʟʝʨʚʠʩʪʘ; 3) ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦʙ ʫʨʦʚʥʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʮʠʬʨʦʚʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʈʘʟʚʝʨʥʫʪʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ çBain & Companyè, 

ʧʨʦʚʝʜʸʥʥʦʝ ʥʘ ʚʳʙʦʨʢʝ ʠʟ ʙʦʣʝʝ ʯʝʤ 500 ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʢʦʤʧʘʥʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʥʦʛʦʵʪʘʧʥʳʝ ʧʨʦʮʝʜʫʨʳ ʦʪʙʦʨʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʥʝʟʘʚʠʩʠʤʳʭ ʚʥʝʰʥʠʭ ʵʢʩʧʝʨʪʦʚ ʠ ʧʩʠʭʦʣʦʛʦʚ, ʫʚʝʣʠʯʠʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʫʩʧʝʰʥʦʛʦ ʚʳʜʚʠʞʝʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʢʘʥʜʠʜʘʪʘ ʥʘ ʥʦʚʦʡ ʜʦʣʞʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʦʣʘʛʘʶʱʠʤʠʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʫʙʲʝʢʪʠʚʥʳʝ 

ʦʮʝʥʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʤʝʥʝʜʞʝʨʦʚ [8]. 

ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʨʠʢ ʷʚʣʷʝʪʩʷ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʦʮʝʥʥʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʦʮʝʥʢʘ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʜʠʜʘʪʘ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʧʨʠ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ 

ʘʤʙʠʮʠʦʟʥʦʩʪʠ, ʧʨʠʥʠʤʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʢʨʝʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ KPI [4]. 

ʉʫʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ ʚʳʜʚʠʞʝʥʠʠ/ʧʨʠʚʣʝʯʝʥʠʠ ʥʘ ʢʘʜʨʦʚʳʝ 

ʧʦʟʠʮʠʠ ʨʝʟʝʨʚʠʩʪʦʚ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʟʥʘʯʠʤʳʤʠ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʚʳʟʳʚʘʶʪ 

ʨʠʩʢʠ ʠʩʢʘʞʝʥʠʡ ʢʘʜʨʦʚʳʭ ʨʝʰʝʥʠʡ. ʅʝ ʦʪʨʠʮʘʷ ʚʘʞʥʦʩʪʠ ʵʪʦʡ ʛʨʫʧʧʳ 

ʬʘʢʪʦʨʦʚ, ʦʪʤʝʪʠʤ ʠʭ ʜʝʩʪʨʫʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ 

ʦʪʙʦʨʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʙʲʝʢʪʠʚʥʳʭ ʬʠʣʴʪʨʘʭ ʧʨʦʜʚʠʞʝʥʠʷ ʨʝʟʝʨʚʠʩʪʦʚ, 

ʢʘʥʜʠʜʘʪʦʚ, ʫʞʝ ʧʨʦʰʝʜʰʠʭ ʨʦʪʘʮʠʶ ʠ ʮʝʣʝʚʫʶ ʧʦʜʛʦʪʦʚʢʫ.  

ʉʫʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ ʚʳʜʚʠʞʝʥʠʠ ʢʘʥʜʠʜʘʪʦʚ ʚʢʣʶʯʘʶʪ:  

1) ʣʦʷʣʴʥʦʩʪʴ ʢʘʢ ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʷʚʣʝʥʠʝ - ʦʪ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʝ ʜʦ ʣʠʯʥʦʡ ʧʨʝʜʘʥʥʦʩʪʠ ʨʫʢʦʚʦʜʩʪʚʫ ʠ ʝʛʦ 

ʧʦʣʠʪʠʯʝʩʢʠʤ ʠʥʪʝʨʝʩʘʤ; 2) ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʚ ʬʦʨʤʝ ʧʨʷʤʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʦʪʢʘʪʦʚ, ʣʘʪʝʥʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʫʛʨʦʟ ʧʨʠ ʦʪʙʦʨʝ; 3) ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʩʦʮʠʘʣʴʥʳʝ ʩʚʷʟʠ ʠ ʥʘʢʦʧʣʝʥʥʳʡ ʢʘʥʜʠʜʘʪʦʤ ʩʦʮʠʘʣʴʥʳʡ ʢʘʧʠʪʘʣ ʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʸʥʥʦʝ ʥʘ ʚʳʙʦʨʢʝ ʠʟ 150 ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ 

ʈʦʩʩʠʠ ʚ ʧʝʨʠʦʜʝ 2023ï2024 ʛʛ., ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ 42% ʩʣʫʯʘʝʚ ʨʝʰʝʥʠʷ ʦ 

ʚʳʜʚʠʞʝʥʠʠ ʢʘʥʜʠʜʘʪʦʚ ʧʨʠʥʠʤʘʪʴʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝʬʦʨʤʘʣʴʥʳʭ ʣʠʯʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʣʠʷʪʝʣʴʥʳʭ ʣʠʮ, ʘ ʥʝ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʮʝʜʫʨ 
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[3, ʩ. 162]. ɹʦʣʝʝ ʪʦʛʦ, 31% ʦʧʨʦʰʝʥʥʳʭ HR-ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʢʘʟʘʣʠ ʥʘ ʥʘʣʠʯʠʝ 

ʩʢʨʳʪʳʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʜʦʛʦʚʦʨʸʥʥʦʩʪʝʡ ʤʝʞʜʫ ʤʝʥʝʜʞʤʝʥʪʦʤ ʠ 

ʢʣʶʯʝʚʳʤʠ ʤʝʥʝʜʞʝʨʘʤʠ ʧʨʠ ʚʳʙʦʨʝ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʫʢʦʚʦʜʷʱʠʝ ʜʦʣʞʥʦʩʪʠ 

[3, ʩ. 168]. 

ʊʘʢʠʝ ʠʩʢʘʞʝʥʠʷ ʩʦʟʜʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ. çʧʘʨʘʜʦʢʩ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠè: 

ʚʳʜʚʠʛʘʶʪʩʷ ʢʘʥʜʠʜʘʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʣʦʷʣʴʥʦʩʪʴʶ ʠ ʚʣʠʷʪʝʣʴʥʳʤʠ 

ʩʚʷʟʷʤʠ, ʥʦ ʠʤʝʶʱʠʝ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, 

ʣʠʜʝʨʩʢʫʶ ʟʨʝʣʦʩʪʴ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 

 

ЊЕīГİļ!įЕıĳİГįЗĲЕД!ЕĶГĲįĮ!įВĲīĮīВĴЕĩ  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʯʝʪʳʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ, 

ʫʯʠʪʳʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʞʝʣʘʪʝʣʴʥʘ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʚʝʩʦʚ ʬʘʢʪʦʨʦʚ, ʚ ʜʘʥʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʵʪʘ ʦʮʝʥʢʘ 

- ʤʦʜʝʣʴʥʘʷ): 

ʌʘʢʪʦʨ 1. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʘʷ ʦʮʝʥʢʘ (ʚʝʩ 0,40) ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʚʴʶ ʧʦ ʨʝʘʣʴʥʳʤ 

ʩʠʪʫʘʮʠʦʥʥʳʤ ʩʮʝʥʘʨʠʷʤ, ʘʥʘʣʠʟ ʧʦʨʪʬʝʣʷ ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʠʩʪʦʨʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʧʨʦʝʢʪʦʚ.  

ʌʘʢʪʦʨ 2. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ (ʚʝʩ 0,30), ʚʢʣʶʯʘʶʱʠʡ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ 

KPI ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ, ʵʢʩʧʝʨʪʥʫʶ ʦʮʝʥʢʫ ʢʦʣʣʝʛ, ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʥʘ 360 

ʛʨʘʜʫʩʦʚ ʦʪ ʧʦʜʯʠʥʸʥʥʳʭ ʠ ʧʘʨʪʥʸʨʦʚ, ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʘʟʚʠʪʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ʌʘʢʪʦʨ 3. ɸʜʘʧʪʠʚʥʦʩʪʴ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ (ʚʝʩ 0,20) - ʟʥʘʯʠʤʘʷ ʦʮʝʥʢʘ 

ʩʧʦʩʦʙʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, 

ʫʨʦʚʥʷ ʢʨʝʘʪʠʚʥʦʩʪʠ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʤʳʰʣʝʥʠʷ, ʨʘʟʚʠʪʦʩʪʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʤʝʥʪʘʣʠʪʝʪʘ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʘʥʜʘʤʠ ʚ 

ʩʣʦʞʥʳʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʧʨʦʝʢʪʘʭ [4]. 

ʌʘʢʪʦʨ 4. «ʕʪʠʯʝʩʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ» (ʚʝʩ 0,10), ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʘʥʘʣʠʟ 

ʦʪʩʫʪʩʪʚʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʠʥʪʝʨʝʩʦʚ, ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʜʝʢʩʫ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʵʪʠʢʠ ʠ ʥʦʨʤʘʤ ʧʦʚʝʜʝʥʠʷ, ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʪʝʥʝʚʳʭ ʩʚʷʟʝʡ [5, ʩ. 86-88]. 

ʀʥʪʝʛʨʘʮʠʷ ʵʪʠʭ ʯʝʪʳʨʸʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʝʜʠʥʫʶ ʦʮʝʥʦʯʥʫʶ ʩʠʩʪʝʤʫ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʰʠʙʦʢ ʧʨʠ ʚʳʜʚʠʞʝʥʠʠ. ʆʜʥʘʢʦ 

ʠʩʩʣʝʜʫʝʤʘʷ ʦʙʣʘʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʢʘʧʠʪʘʣʦʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ 

ʛʝʥʝʨʠʨʫʝʪ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʣʦʚʫʰʢʠ (ʩʠʪʫʘʮʠʠ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʢʦʣʴʮʝʚʦʡ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʩʪʠ, ʟʘʤʢʥʫʪʦʩʪʠ çʥʘ ʩʝʙʷè), ʯʪʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʣʦʚʫʰʝʢ.  

ʇʝʨʚʘʷ ʣʦʚʫʰʢʘ - ʟʘʢʨʳʪʘʷ ʩʠʩʪʝʤʘ ʦʪʙʦʨʘ - ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʦ ʚʳʜʚʠʞʝʥʠʠ ʢʘʥʜʠʜʘʪʦʚ-ʨʝʟʝʨʚʠʩʪʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʚ 

ʟʘʢʨʳʪʳʭ ʢʨʫʛʘʭ ʨʫʢʦʚʦʜʩʪʚʘ, ʙʝʟ ʧʨʦʟʨʘʯʥʦʡ ʦʪʢʨʳʪʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʢʨʠʪʝʨʠʝʚ ʦʪʙʦʨʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ. ʄʝʭʘʥʠʟʤ ʧʨʝʦʜʦʣʝʥʠʷ ʦʯʝʚʠʜʝʥ ð ɻ ʪʦ 

ʦʪʢʨʳʪʘʷ ʧʫʙʣʠʢʘʮʠʷ ʚʘʢʘʥʩʠʡ, ʷʚʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ ʠ 

ʘʥʦʥʠʤʠʟʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʩʩʝʩʩʤʝʥʪʦʚ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʘʫʜʠʪʦʨʠʠ 

ʨʝʟʝʨʚʠʩʪʦʚ. ʆʜʥʘʢʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʝ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʠ ʩʬʝʨʘʭ ʪʘʢʦʡ ʤʝʭʘʥʠʟʤ 

ʚʦʟʤʦʞʝʥ.  
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ɺʪʦʨʘʷ ʣʦʚʫʰʢʘ - ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʥʝʥʠʷ ʦʜʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ - 

ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʨʝʰʝʥʠʝ ʦ ʚʳʜʚʠʞʝʥʠʠ ʢʘʥʜʠʜʘʪʘ ʬʘʢʪʠʯʝʩʢʠ ʧʨʠʥʠʤʘʝʪ 

ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʩʫʙʲʝʢʪʠʚʠʟʤʘ, ʧʨʝʜʚʟʷʪʦʩʪʠ ʠ ʧʨʦʷʚʣʝʥʠʡ ʬʘʚʦʨʠʪʠʟʤʘ. ɺʳʭʦʜ ʠʟ ʵʪʦʡ 

ʣʦʚʫʰʢʠ ʚʦʟʤʦʞʝʥ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʢʦʤʠʩʩʠʡ ʧʦ ʦʪʙʦʨʫ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ HR-ʩʧʝʮʠʘʣʠʩʪʦʚ, ʬʠʥʘʥʩʦʚʳʭ ʘʥʘʣʠʪʠʢʦʚ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʨʫʛʠʭ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʚʥʝʰʥʠʭ ʵʢʩʧʝʨʪʦʚ. 

ʊʨʝʪʴʷ ʣʦʚʫʰʢʘ - ʦʪʩʫʪʩʪʚʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ - ʨʝʟʝʨʚʠʩʪʳ, 

ʥʝ ʧʦʣʫʯʠʚʰʠʝ ʜʦʣʞʥʦʩʪʴ, ʯʘʩʪʦ ʥʝ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʯʠʥʘʭ 

ʦʪʢʣʦʥʝʥʠʷ ʠ ʢʦʥʢʨʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʤʦʪʠʚʘʮʠʶ ʠ ʩʦʟʜʘʸʪ ʦʱʫʱʝʥʠʝ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʀʥʩʪʨʫʤʝʥʪ ʧʨʝʦʜʦʣʝʥʠʷ: ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʚʘʶʱʝʝ 

ʠʥʪʝʨʚʴʶ ʩ ʢʘʞʜʳʤ ʢʘʥʜʠʜʘʪʦʤ, ʧʦʣʫʯʠʚʰʠʤ ʦʪʢʘʟ, ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

 

ЍЖВįĴĮįВ!ЖГВİĮĭВĶĮĮ!ıГЙВĲĮĭıЕĩ!ĳЖЕīĩĮĬГĲĮĿ!ĩ!ЎЕЗВĴЕıГ 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʯʝʪʳʨʸʭʵʪʘʧʥʘʷ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ ʚʥʝʜʨʝʥʠʷ ʤʝʭʘʥʠʟʤʘ 

ʧʨʦʜʚʠʞʝʥʠʷ ʨʝʟʝʨʚʠʩʪʦʚ ʠʣʠ çʚʪʷʛʠʚʘʥʠʷè ʢʘʥʜʠʜʘʪʦʚ ʩʦ ʩʪʦʨʦʥʳ [1, ʩ. 303ï

305].  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʨʧʦʨʘʮʠʷ çʈʦʩʘʪʦʤè ʨʝʘʣʠʟʫʝʪ ʢʦʤʧʣʝʢʩʥʫʶ 

ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʢʦʪʦʨʘʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩ 2013 ʛʦʜʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʝʤʥʠʢʦʚ ʥʘ ʢʣʶʯʝʚʳʝ 

ʨʫʢʦʚʦʜʷʱʠʝ ʧʦʟʠʮʠʠ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʠʜʝʨʩʢʦʡ ʫʩʧʝʰʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʮʝʣʦʩʪʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʨʘʟʚʠʪʠʷ ʣʠʜʝʨʩʪʚʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʦʩʘʪʦʤ ʨʝʘʣʠʟʫʝʪ ʪʨʝʭʫʨʦʚʥʝʚʫʶ 

ʩʠʩʪʝʤʫ ʨʘʟʚʠʪʠʷ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʯʝʨʝʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʫʨʦʚʥʷʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ð çʊʘʣʘʥʪʳ ʈʦʩʘʪʦʤʘè ð ʚʢʣʶʯʘʝʪ ʤʦʣʦʜʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʜʦ 

35 ʣʝʪ, ʦʙʣʘʜʘʶʱʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʩʪʘʞʝʤ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʛʦʜʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʨʧʦʨʘʮʠʠ. 

ɽʞʝʛʦʜʥʦ ʩʶʜʘ ʚʢʣʶʯʘʝʪʩʷ ʙʦʣʝʝ 600 ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʧʦʣʥʝʥʠʝ ʙʫʜʫʱʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʥʘʯʘʣʴʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ [7]. ʅʘ ʵʪʦʤ 

ʵʪʘʧʝ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, 

ʥʘʚʳʢʦʚ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ð 

çʂʘʧʠʪʘʣ ʈʦʩʘʪʦʤʘè ð ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʘʥʜʠʜʘʪʦʚ ʜʦ 50 ʣʝʪ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʛʦʪʦʚʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʩʨʝʜʥʝʛʦ ʠ ʩʪʘʨʰʝʛʦ 

ʫʨʦʚʥʷ. ʀʭ ʧʦʜʛʦʪʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ 

ʨʘʟʚʠʪʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʦʝʢʪʘʤʠ ʠ ʤʝʞʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʦʪʘʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ: 43% 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʟʚʝʥʘ ʙʳʣʠ ʥʘʟʥʘʯʝʥʳ ʠʟ ʯʠʩʣʘ ʨʝʟʝʨʚʠʩʪʦʚ 

ʚ 2015 ʛʦʜʫ [7]. ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ð çɼʦʩʪʦʷʥʠʝ ʈʦʩʘʪʦʤʘè ð ʚʢʣʶʯʘʝʪ ʥʘʠʙʦʣʝʝ 
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ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʢʣʶʯʝʚʳʝ ʧʦʟʠʮʠʠ ʪʦʧ-

ʤʝʥʝʜʞʤʝʥʪʘ, ʚʢʣʶʯʘʷ ʊʆʇ-30 ʠ ʊʆʇ-1000 ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ɹʣʘʛʦʜʘʨʷ 

ʩʠʩʪʝʤʥʦʡ ʨʘʙʦʪʝ 2023 ʛʦʜʫ ʩʚʳʰʝ 60% ʚʳʩʰʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʧʘʣʠ ʥʘ ʩʚʦʠ 

ʧʦʟʠʮʠʠ ʠʟ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʝ ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ 

[2]. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʣʦʞʝʥʥʳʭ ʮʝʣʝʡ ʈʦʩʘʪʦʤ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʥʘʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʦʚ: ʤʦʜʫʣʴʥʳʝ ʪʨʝʥʠʥʛʠ, ʚʢʣʶʯʘʶʱʠʝ ʯʝʪʳʨʴʤʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ 

ʤʦʜʫʣʷʤʠ ʧʦ ʜʚʘ ʜʥʷ ʚ ʛʦʜ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʨʦʝʢʪʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʨʳʥʢʦʚ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʥʠʞʝʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʧʨʦʛʨʘʤʤʫ 

ʤʝʥʪʦʨʠʥʛʘ ð ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 1461 ʧʘʨʘ çʤʝʥʪʦʨ-ʤʝʥʪʠʠè ʠ 

ʙʦʣʝʝ 900 ʤʝʥʪʦʨʦʚ [2], ʘ ʪʘʢʞʝ ʚʥʫʪʨʠʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʦʪʘʮʠʠ ʠ ʩʪʘʞʠʨʦʚʢʠ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʥʦʛʦʩʪʦʨʦʥʥʝʤʫ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʝʟʝʨʚʘ. ʇʦʢʘʟʘʥʥʳʡ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʫʢʨʝʧʣʝʥʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

 
ęВįİľķГĲĮГ 

ʄʝʭʘʥʠʟʤʳ ʧʨʦʜʚʠʞʝʥʠʷ ʢʘʥʜʠʜʘʪʦʚ ʠʟ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ ʥʘ ʜʦʣʞʥʦʩʪʠ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʪʨʝʙʫʶʪ 

ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʦʙʲʝʢʪʠʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʫʯʸʪʦʤ ʩʫʙʲʝʢʪʠʚʥʳʭ ʨʝʘʣʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʞʠʟʥʠ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʯʝʪʳʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʝʪ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʠ ʬʘʢʪʦʨʳ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʠ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʨʠʩʢʠ ʠ ʧʦʚʳʩʠʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʢʘʜʨʦʚʳʭ 

ʨʝʰʝʥʠʡ. ʀʥʩʪʠʪʫʮʠʦʥʘʣʠʟʘʮʠʷ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʩʪʘʥʜʘʨʪʦʚ ʚ ʧʨʦʮʝʜʫʨʘʭ 

ʦʪʙʦʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʥʘʟʥʘʯʝʥʠʡ, ʥʦ ʠ ʫʢʨʝʧʣʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʜʦʚʝʨʠʷ, ʧʦʚʳʰʝʥʠʶ 

ʤʦʪʠʚʘʮʠʠ ʠ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʨʘʩʢʨʳʪʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʚʦʟʨʘʩʪʘʶʱʝʡ 

ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʳʥʢʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʪʘʣʘʥʪʦʚ. ʂʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ 
ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʝʸ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʣʫʯʰʠʤ 

ʤʠʨʦʚʳʤ ʧʨʘʢʪʠʢʘʤ ʫʧʨʘʚʣʝʥʠʷ ʪʘʣʘʥʪʘʤʠ. ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʨʘʟʚʠʪʠʷ 

ʨʝʟʝʨʚʠʩʪʦʚ ʚ ʈʦʩʘʪʦʤʝ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʚʢʣʶʯʘʝʪ ʧʷʪʴ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʄʦʜʫʣʴʥʳʝ ʪʨʝʥʠʥʛʠ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ ʯʝʪʳʨʸʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʚʫʭʜʥʝʚʥʳʭ ʤʦʜʫʣʝʡ ʚ 

ʛʦʜ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʧʦ ʪʘʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʢʘʢ ʣʠʜʝʨʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʤʦʪʠʚʘʮʠʷ 

ʧʝʨʩʦʥʘʣʘ, ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ ʙʠʟʥʝʩ-ʤʳʰʣʝʥʠʝ. 

ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʟʝʨʚʠʩʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ɻʦʩʢʦʨʧʦʨʘʮʠʠ, ʚʢʣʶʯʘʷ ʵʢʩʧʘʥʩʠʶ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʳʥʢʠ, ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ 

ʛʝʥʝʨʘʮʠʶ ʠʟʤʝʨʠʤʦʡ ʙʠʟʥʝʩ-ʮʝʥʥʦʩʪʠ.ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʝʟʝʨʚʠʩʪʦʚ, 

ʧʨʝʚʳʰʘʶʱʘʷ 3600 ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʨʘʩʣʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʳʭ 
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ʤʘʩʰʪʘʙʘʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ 

ʧʨʦʜʚʠʞʝʥʠʷ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʵʚʦʣʶʮʠ ̫ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ 

BPM ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʛʠʙʨʠʜʠʟʘʮʠ.̫ ʄʝʪʦʜʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʜʘʥʥʳʭ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʮʝʥʪʨʘ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ. 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʵʚʦʣʶʮʠʶ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ BPM ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʛʠʙʨʠʜʠʟʘʮʠʶ, 

ʚʳʷʚʠʪʴ ʫʩʣʦʚʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʨʘʜʠʛʤ. 

ɺr ʷʚʣʝʥʳ ʫʩʣʦʚʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ. ʆʧʨʝʜʝʣʝʥʳ ʙʘʨʴʝʨʳ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ: ʥʝʭʚʘʪʢʘ 

ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʬʠʥʘʥʩʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʞʠʜʘʝʤʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʨʠʩʢʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʦʝ ʥʦʨʤʘʪʠʚʥʦʝ ʧʨʘʚʦʚʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ.  
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ІĩГīГĲĮГ 
ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʶʱʝʡʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʨʝʜʳ, ʚʳʟʚʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ, ʛʣʦʙʘʣʴʥʳʤʠ ʚʳʟʦʚʘʤʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʩʠʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʠʟʦʣʷʮʠʠ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʥʫʞʜʝʥʳ ʢʘʨʜʠʥʘʣʴʥʦ ʧʝʨʝʩʤʘʪʨʠʚʘʪʴ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʫʧʨʘʚʣʝʥʠʶ ʩʚʦʠʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ (Business Process Management, BPM), ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʠ ʠ ʞʸʩʪʢʦʡ ʠʝʨʘʨʭʠʠ, ʚʩʸ ʯʘʱʝ ʫʩʪʫʧʘʶʪ 

ʤʝʩʪʦ ʙʦʣʝʝ ʛʠʙʢʠʤ, ʘʜʘʧʪʠʚʥʳʤ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʧʘʨʘʜʠʛʤʘʤ, 

ʠʥʪʝʛʨʠʨʫʶʱʠʤ ʜʦʩʪʠʞʝʥʠʷ ʀʥʜʫʩʪʨʠʠ 4.0 ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʀʀ, ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ, ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʠ ʪ.ʜ.).  

ʆʩʦʙʫʶ ʦʩʪʨʦʪʫ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʦʙʣʝʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʦʡ: ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ ʠ ʫʤʝʪʴ ʙʳʩʪʨʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʠʟʤʝʥʷʶʱʠʝʩʷ 

ʨʳʥʦʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʨʝʛʫʣʷʪʦʨʥʳʝ ʥʦʨʤʳ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʦʞʠʜʘʥʠʷ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʪʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʘʜʘʧʪʠʚʥʦʝ BPM, 

ʛʠʙʨʠʜʥʳʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ Data-driven ʧʦʜʭʦʜ (ʩʪʨʘʪʝʛʠʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʘ ʥʝ ʥʘ ʠʥʪʫʠʮʠʠ ʠʣʠ ʣʠʯʥʦʤ ʦʧʳʪʝ). 

ʂʨʦʤʝ ʪʦʛʦ, ʫʩʠʣʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ ESG-ʧʨʠʥʮʠʧʘʤ (ʵʢʦʣʦʛʠʷ, ʩʦʮʠʘʣʴʥʘʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ) ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʷʜʨʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ï ʦʪ ʣʦʛʠʩʪʠʢʠ ʠ ʟʘʢʫʧʦʢ ʜʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʪʠʣʠʟʘʮʠʠ. ʕʪʦ ʬʦʨʤʠʨʫʝʪ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʫʩʪʦʡʯʠʚʦʛʦ 

BPM, ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʫ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʅʘ ʬʦʥʝ ʜʝʬʠʮʠʪʘ ʢʘʜʨʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʨʦʩʪʘ ʢʠʙʝʨʨʠʩʢʦʚ, ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʨʘʜʠʛʤ 

BPM ʧʨʠʦʙʨʝʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʫʶ, ʥʦ ʠ ʚʳʩʦʢʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ: ʦʥ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʟʨʦʟʥʝʥʥʳʝ ʧʦʜʭʦʜʳ, ʚʳʷʚʠʪʴ 

ʧʝʨʝʜʦʚʳʝ ʧʨʘʢʪʠʢʠ, ʘ ʪʘʢʞʝ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ 

ʩʪʨʘʪʝʛʠʠ ʧʨʦʮʝʩʩʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʥʢʨʝʪʥʦʤʫ 

ʫʨʦʚʥʶ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʎʝʣʴ ʩʪʘʪʴʠ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʚʦʣʶʮʠʶ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ BPM ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʛʠʙʨʠʜʠʟʘʮʠʶ, ʚʳʷʚʠʪʴ ʫʩʣʦʚʠʷ ʠ 

ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʘʨʘʜʠʛʤ. 

ʄʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʜʘʥʥʳʭ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ 

ʈʌ. 

 

ĥĩЕİľĶĮĿ!ĳЕīЙЕīЕĩ!į!ИĳЖВĩİГĲĮľ!ĨĮĭĲГЗ-ĳЖЕĶГЗЗВıĮ 
ʅʘʫʯʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʙʳʣ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥ 

ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ. ʇʝʨʚʳʡ ʵʪʘʧ ð ʢʣʘʩʩʠʯʝʩʢʠʡ, ʥʘʯʘʣʩʷ ʩ ʨʘʙʦʪ ʌ. ʊʝʡʣʦʨʘ ʠ 

ɸ. ʌʘʡʦʣʷ. ɿʜʝʩʴ ʜʦʤʠʥʠʨʦʚʘʣʘ ʠʜʝʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʨʘʟʜʝʣʝʥʠʷ ʪʨʫʜʘ ʠ 

ʞʸʩʪʢʦʡ ʠʝʨʘʨʭʠʠ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʦʧʝʨʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʯʘʩʪʦ ʚ ʫʱʝʨʙ 
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ʛʠʙʢʦʩʪʠ ʠ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ.  

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ ʥʘ ʩʤʝʥʫ ʧʨʠʭʦʜʠʪ ʩʠʩʪʝʤʥʳʡ ʠ ʧʨʦʮʝʩʩʥʳʡ 

ʧʦʜʭʦʜ, ʚ ʢʦʪʦʨʦʤ ʘʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʩ ʢʦʥʪʨʦʣʷ ʥʘʜ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʩʢʚʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʝʞʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ ʠ 

ʧʦʚʳʰʝʥʠʝ ʮʝʥʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʘ. ʇʦʷʚʣʷʶʪʩʷ ʢʦʥʮʝʧʮʠʠ TQM (ʚʩʝʦʙʱʝʝ 

ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ), ʥʝʧʨʝʨʳʚʥʦʛʦ ʫʣʫʯʰʝʥʠʷ (ʂʘʡʜʟʝʥ) ʠ JIT (ʪʦʯʥʦ ʚ 

ʩʨʦʢ). JIT ï ʵʪʦ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʩʦʢʨʘʱʝʥʠʝ ʟʘʧʘʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʫʪʝʤ ʧʦʩʪʘʚʢʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʨʦʚʥʦ ʚ ʪʦʪ ʤʦʤʝʥʪ ʠ ʚ ʪʦʤ ʢʦʣʠʯʝʩʪʚʝ, 

ʢʦʛʜʘ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ 

ʦʪʛʨʫʟʢʠ ʟʘʢʘʟʯʠʢʫ. 

ʊ. ʆʥʦ ʧʨʝʜʣʦʞʠʣ ʢʦʥʮʝʧʮʠʶ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (Lean 

production), ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʩʢʦʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʝʤ ʚʳʷʚʣʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʙʘʚʣʷʶʪ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʫ, ʥʦ ʨʘʩʭʦʜʫʶʪ ʨʝʩʫʨʩʳ. 

ʂʦʥʮʝʧʮʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʂʘʡʜʟʝʥ ʩʪʘʣʠ ʬʠʣʦʩʦʬʩʢʦʡ 

ʦʩʥʦʚʦʡ ʜʣʷ BPM. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʳʷʚʣʝʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʘʥʘʣʠʟ, ʠʟʤʝʨʝʥʠʝ, ʚʳʧʦʣʥʝʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʝʝ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʢʘʢ 

ʦʩʦʙʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʧʨʝʨʳʚʥʦ ʘʜʘʧʪʠʨʫʝʤʳʝ ʢ ʧʦʩʪʦʷʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ, ʠ ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʘʢʠʝ ʧʨʠʥʮʠʧʳ, ʢʘʢ ʧʦʥʷʪʥʦʩʪʴ ʠ ʚʠʜʠʤʦʩʪʴ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʩʯʸʪ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʦʨʤʘʣʴʥʳʭ ʥʦʪʘʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [2]. 

BPM ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʶ ʥʝ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʘ ʢʘʢ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ, ʩʢʚʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɼʘʥʥʳʡ 

ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʮʠʢʣʘ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ çʮʠʢʣ 

ɼʝʤʠʥʛʘ-ʐʫʭʘʨʪʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʮʝʩʩʘʤè (PDCA), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʬʘʟʳ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʝʣʝʚʦʡ ʤʦʜʝʣʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ, ʩʙʦʨ 

ʜʘʥʥʳʭ ʦ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI), ʘʥʘʣʠʟ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ çʫʟʢʠʭ ʤʝʩʪè, ʦʪʢʣʦʥʝʥʠʡ ʠ 

ʦʙʣʘʩʪʝʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ, ʨʝʜʠʟʘʡʥ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʛʠʙʢʦʩʪʠ, ʩʢʦʨʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺ 80-ʝ ʛʛ. XX ʚʝʢʘ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ Six Sigma (çʐʝʩʪʴ ʩʠʛʤè), 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʜʝʬʝʢʪʦʚ ʠ ʚʘʨʠʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ɽʸ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʙʳʣʦ ʜʦʩʪʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʢʘʯʝʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 3,4 ʜʝʬʝʢʪʘ ʥʘ 

ʤʠʣʣʠʦʥ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʦʪʢʣʦʥʝʥʠʶ Ñ6ů ʦʪ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ). Six Sigma ʧʦʟʚʦʣʷʣʘ 

ʩʥʠʞʘʪʴ ʠʟʜʝʨʞʢʠ ʟʘ ʩʯʸʪ ʫʩʪʨʘʥʝʥʠʷ ʙʨʘʢʘ ʠ ʧʝʨʝʜʝʣʦʢ, ʫʣʫʯʰʘʣʘ 

ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʧʦʚʳʰʝʥʠʶ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ [7]. 
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ʅʘʩʪʦʷʱʠʡ ʧʨʦʨʳʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ï ʩ ʨʘʟʚʠʪʠʝʤ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʀʀ. ʉʦʚʨʝʤʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʩʪʘʣʦ 

ʙʦʣʝʝ ʛʠʙʢʠʤ, ʙʦʣʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʜʘʥʥʳʝ. 

ɺʦ-ʧʝʨʚʳʭ, ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ BPM ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʫʶ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ʆʨʛʘʥʠʟʘʮʠʠ ʙʦʣʴʰʝ ʥʝ ʦʛʨʘʥʠʯʝʥʳ 

ʣʦʢʘʣʴʥʳʤʠ ʩʝʨʚʝʨʘʤʠ ʠ ʩʪʘʪʠʯʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʘʤʠ: ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ 

ʨʘʟʚʦʨʘʯʠʚʘʪʴʩʷ, ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʠ ʤʦʥʠʪʦʨʠʪʴʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ 

ʢʦʤʘʥʜ ʠ ʛʣʦʙʘʣʴʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʛʜʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʨʝʛʫʣʷʪʦʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ɺʦ-ʚʪʦʨʳʭ, ʠʥʪʝʛʨʘʮʠʷ ʘʥʘʣʠʪʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʮʠʢʣ ʫʧʨʘʚʣʝʥʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʢ ʧʨʦʘʢʪʠʚʥʦʤʫ ʠ 

ʜʘʞʝ ʧʨʝʜʠʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ. ʉʦʚʨʝʤʝʥʥʳʝ BPM-ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ 

ʩʦʙʠʨʘʪʴ ʠ ʘʛʨʝʛʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʠʩʪʦʯʥʠʢʦʚ (ERP, 

CRM, WMS), ʥʦ ʠ ʠʟ ʚʥʝʰʥʠʭ ð ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, IoT-ʫʩʪʨʦʡʩʪʚ, ʦʪʢʨʳʪʳʭ 

ʨʝʝʩʪʨʦʚ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʤʦʛʘʝʪ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʧʘʪʪʝʨʥʳ: ʥʘʧʨʠʤʝʨ, 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʦʯʢʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʜʦ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʣʠ ʦʮʝʥʠʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʤʝʪʨʠʢ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ.  

 

ЏЕĩЖГıГĲĲĻГ!ĳВЖВīĮĪıĻ!ИĳЖВĩİГĲĮĿ!ĨĮĭĲГЗ-ĳЖЕĶГЗЗВıĮ 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʘʨʘʜʠʛʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ 

ʀʥʜʫʩʪʨʠʠ 4.0/5.0. ʀʥʜʫʩʪʨʠʷ 4.0 ʟʘʜʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʚʠʜʝʥʠʝ 

ʮʠʬʨʦʚʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, IoT ʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʘ BPM ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦ ʚʠʜʝʥʠʝ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ. ɻʠʙʢʠʝ 

ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʮʝʩʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ, 

ʠʩʧʦʣʥʷʪʴ, ʤʦʥʠʪʦʨʠʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʢʚʦʟʥʳʝ ʧʨʦʮʝʩʩʳ, ʚ ʢʦʪʦʨʳʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʢʘʢ ʣʶʜʠ, ʪʘʢ ʠ çʫʤʥʳʝè ʤʘʰʠʥʳ. ɹʝʟ ʟʨʝʣʦʛʦ BPM 

ʨʘʟʨʦʟʥʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʀʥʜʫʩʪʨʠʠ 4.0 ʨʠʩʢʫʶʪ ʦʩʪʘʪʴʩʷ ʦʩʪʨʦʚʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʥʝ ʩʚʷʟʘʥʥʳʤʠ ʚ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʵʚʦʣʶʮʠʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʧʘʨʘʜʠʛʤ, ʦʪ ʀʥʜʫʩʪʨʠʠ 4.0 ʢ 

ʀʥʜʫʩʪʨʠʠ 5.0 ʠ ʜʘʣʝʝ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ, ʬʦʨʤʠʨʫʶʱʠʤ ʥʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʯʝʣʦʚʝʢʘ ʚ 

ʮʠʬʨʦʚʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʨʝʜʫ. ʂʦʥʮʝʧʮʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʦʟʚʦʣʷʝʪ 

ʥʝ ʪʦʣʴʢʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʧʦʚʳʰʝʥʠʷ ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʥʠʢʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ 

ʢʨʝʘʪʠʚʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, ʧʝʨʝʜʘʚʘʷ ʨʫʪʠʥʥʫʶ ʨʘʙʦʪʫ ʘʜʘʧʪʠʚʥʳʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʨʝʰʝʥʠʷʤ [1]. 
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ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʚʪʦʥʦʤʥʳʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʫʶʪ ʨʘʩʧʨʝʜʝʣʸʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʙʝcʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ [1]. 

ʉʦʭʨʘʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʧʮʠʠ çʟʝʣʸʥʦʛʦè 

ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (Green IoT) ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ, ʩʥʠʞʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʀʀ ʚ ʤʦʜʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʥʘʛʨʫʟʢʠ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʪʭʦʜʳ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʳʭ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ, ʛʜʝ 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʤʢʥʫʪʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʮʠʢʣʦʚ, ʩʥʠʞʘʷ ʠʟʜʝʨʞʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ 

[1]. 

ɺ 2019 ʛ. ʧʦʷʚʠʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ 
ʤʘʩʰʪʘʙʥʦʝ, ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʙʦʨʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ð ʦʪ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʜʦ ʩʣʦʞʥʳʭ, ʪʨʝʙʫʶʱʠʭ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʢʦʤʧʘʥʠʝʡ Gartner ʢʘʢ ʩʠʥʝʨʛʠʷ BPM, 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʀʀ ʠ low-code/no-code ʧʣʘʪʬʦʨʤ 

[5]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ, ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘʮʝʣʝʥʘ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʢʚʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʦʪ ʠʥʠʮʠʘʮʠʠ ʜʦ ʟʘʚʝʨʰʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʠʩʢʣʶʯʝʥʠʡ ʠ ʘʜʘʧʪʘʮʠʶ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ 

ʫʩʣʦʚʠʷʤ. ʇʨʠ ʵʪʦʤ ʨʦʣʴ ʯʝʣʦʚʝʢʘ ʩʤʝʱʘʝʪʩʷ ʩ ʠʩʧʦʣʥʠʪʝʣʷ ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ 

ʥʘ ʜʠʟʘʡʥʝʨʘ ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʪʨʦʣʸʨʘ ʵʪʠʯʥʦʩʪʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʇʦʜ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ (RPA) ʧʦʥʠʤʘʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ, ʧʨʘʚʠʣʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ çʨʦʙʦʪʦʚè (ʙʦʪʦʚ), ʢʦʪʦʨʳʝ ʠʤʠʪʠʨʫʶʪ 

ʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʮʠʬʨʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

Low-code/no-code ʧʣʘʪʬʦʨʤʳ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤ (low-code) ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʶʱʠʤ (no-code) ʥʘʧʠʩʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʆʥʠ ʧʦʷʚʠʣʠʩʴ ʚ 

ʦʪʚʝʪ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʙʠʟʥʝʩʘ ʜʝʤʦʢʨʘʪʠʟʠʨʦʚʘʪʴ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʷ ʠʭ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʦʚʣʝʢʘʷ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝ ʪʦʣʴʢʦ IT-

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʦ ʠ ʙʠʟʥʝʩ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʎʝʣʴʶ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ, ʥʦ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʠʟʤʝʨʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. 

Gartner ʥʘʟʳʚʘʝʪ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʶ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʪʨʝʥʜʦʚ 

ʜʝʩʷʪʠʣʝʪʠʷ ï ʠ ʥʝ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʮʝʣʴ, ʘ ʢʘʢ ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʨʘʪʝʛʠʶ 

ʚʳʞʠʚʘʥʠʷ ʠ ʨʦʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʚʩʸ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦʡ, ʨʝʛʫʣʠʨʫʝʤʦʡ ʠ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ. 

ʀʜʝʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʩʪʘʣʘ iBPMS ï ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʘʷ 

ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ BPM ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʚʳʰʝ 

ʧʝʨʝʜʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ: ʀʀ, Low-code/no-code ʧʣʘʪʬʦʨʤʳ ʠ RPA. 
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iBPMS ʩʪʘʣʘ ʩʣʝʜʫʶʱʝʡ ʩʪʫʧʝʥʴʶ ʵʚʦʣʶʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ BPM-ʩʠʩʪʝʤ. 

ʆʥʘ ʥʝ ʧʨʦʩʪʦ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʟʘʨʘʥʝʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ 

ʥʘʜʝʣʷʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ, ʫʯʠʪʴʩʷ ʥʘ ʜʘʥʥʳʭ ʠ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

iBPMS ʷʚʣʷʝʪʩʷ ʷʜʨʦʤ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʩʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʮʝʥʪʨʦʤ ʠʥʪʝʛʨʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [4]. 

ʇʝʨʝʯʠʩʣʠʤ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʠʧʠʯʥʦʡ iBPMS-ʧʣʘʪʬʦʨʤʳ: 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʜʠʟʘʡʥ ʧʨʦʮʝʩʩʦʚ; 

- ʜʚʠʞʦʢ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʩʦʟʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʘʧʨʘʚʣʷʷ ʟʘʜʘʯʠ 
ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʩʠʩʪʝʤʘʤʠ; 

- RPA ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ, ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʘʜʘʯ; 

- ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʀʀ (ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʘʨʫʞʝʥʠʝ 
ʦʪʢʣʦʥʝʥʠʡ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʥʘ ʦʩʥʦʚʝ ʣʦʛʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʧʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʦʠʩʢʘ 

ʧʘʪʪʝʨʥʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ); 

- ʤʦʜʫʣʴ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP) ʜʣʷ ʘʥʘʣʠʟʘ ʢʣʠʝʥʪʩʢʠʭ 
ʦʙʨʘʱʝʥʠʡ, ʯʘʪ-ʙʦʪʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʜʨ.; 

- Low-Code/No-Code ʩʨʝʜʘ, ʢʦʪʦʨʘʷ ʚʦʟʚʦʣʷʝʪ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʘʤ ʠ 

ʩʦʪʨʫʜʥʠʢʘʤ ʙʳʩʪʨʦ ʩʦʟʜʘʚʘʪʴ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʧʨʦʮʝʩʩʳ; 

- API ʠ ʢʦʥʥʝʢʪʦʨʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʨʫʛʠʤ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʠʩʪʝʤʘʤ 
(ERP, CRM, ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʪ.ʜ.); 

- ʫʧʨʘʚʣʝʥʠʝ ʧʨʘʚʠʣʘʤʠ ï ʦʪʜʝʣʴʥʳʡ ʤʦʜʫʣʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-

ʧʨʘʚʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʩʪʨʦ ʤʝʥʷʪʴ ʙʝʟ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʪʜʝʣʘ 

ʟʘʢʫʧʦʢ (ʩʤ. ʨʠʩ. 1).   

iBPMS ʫʚʝʣʠʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʝʪ ʝʤʫ 

ʙʳʩʪʨʝʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʨʳʥʢʘ, ʦʭʚʘʪʠʪʴ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, 

ʢʦʛʥʠʪʠʚʥʳʝ ʟʘʜʘʯʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʨʦʙʣʝʤʳ, ʘ ʥʝ ʧʨʦʩʪʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʠʭ. 

ɺʘʞʥʝʡʰʝʡ ʪʝʥʜʝʥʮʠʝʡ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ çʧʦʜ 

ʢʣʠʝʥʪʘè ʠ çʧʦʜ ʩʦʪʨʫʜʥʠʢʘè. ɼʠʥʘʤʠʯʝʩʢʠʝ BPM-ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʚʳʧʦʣʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ: ʫʨʦʚʥʷ 

ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʘ, ʢʘʥʘʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʛʝʦʣʦʢʘʮʠʠ, ʜʘʞʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ (ʧʦ ʜʘʥʥʳʤ ʘʥʘʣʠʟʘʪʦʨʦʚ ʨʝʯʠ ʠʣʠ ʪʝʢʩʪʘ). ɺʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʩʸ ʯʘʱʝ ʢʦʥʬʠʛʫʨʠʨʫʶʪʩʷ ʩ ʫʯʸʪʦʤ ʢʦʤʧʝʪʝʥʮʠʡ, ʟʘʛʨʫʟʢʠ ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ð ʯʪʦ ʧʦʚʳʰʘʝʪ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ 

ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ. ʊʘʢʦʡ çʯʝʣʦʚʝʢʦ-ʮʝʥʪʨʠʯʥʳʡè ʧʦʜʭʦʜ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʤʦʱʴ, ʩʣʫʞʘʪ ʥʝ ʩʘʤʦʮʝʣʴʶ, 

ʘ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʚʳʭʦʜʠʪ ʟʘ 

ʨʘʤʢʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ ʠ ʩʪʘʥʦʚʠʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʆʥʦ ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ ʫʩʪʦʡʯʠʚʦʡ 
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ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ VUCA-ʤʠʨʘ, ʛʜʝ ʩʢʦʨʦʩʪʴ ʘʜʘʧʪʘʮʠʠ, 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʠʪʴʩʷ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʘʢʪʠʚʘʤʠ. ɹʫʜʫʱʝʝ 

BPM ð ʟʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ, ʵʪʠʯʥʳʤʠ ʠ ʘʜʘʧʪʠʚʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ, 

ʦʙʲʝʜʠʥʷʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʠ, ʜʘʥʥʳʝ ʠ ʣʶʜʝʡ ʚ ʝʜʠʥʫʶ, ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʫʶʩʷ 

ʩʪʨʫʢʪʫʨʫ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ. 

 

 
ʈʠʩ. 1. ʇʨʠʤʝʨ ʛʠʧʝʨʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ çɿʘʢʫʧʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷè 
 

ĜЗİЕĩĮĿ!Į!ıГЙВĲĮĭıĻ!ЖГВİĮĭВĶĮĮ!ĲЕĩĻЙ!ĳВЖВīĮĪı 
ʋʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ, 

ʜʝʪʝʨʤʠʥʠʨʫʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʩʣʦʚʠʡ. ʂʣʶʯʝʚʳʤ ʠʟ ʥʠʭ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʟʨʝʣʦʡ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 
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ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʪʠʢʠ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʚʳʩʪʫʧʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʚ ʩʪʦʨʦʥʫ agile-

ʧʨʠʥʮʠʧʦʚ, ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʨʠʥʷʪʠʷ ʢʦʥʮʝʧʮʠʠ 

ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʣʠʜʝʨʩʪʚʦ, ʩʧʦʩʦʙʥʦʝ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʯʝʪʢʦʝ ʚʠʜʝʥʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʦʙʝʩʧʝʯʠʪʴ ʚʳʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʦʜʦʣʝʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʠʟʤʝʥʝʥʠʷʤ, ʣʝʛʠʪʠʤʠʟʠʨʫʷ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʚʩʝʭ 

ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠʝʨʘʨʭʠʠ. 

ʄʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʘʨʘʜʠʛʤ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʥʢʨʝʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʭ 

ʦʧʝʨʘʮʠʦʥʘʣʠʟʘʮʠʶ. ʎʝʥʪʨʘʣʴʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʚʳʩʪʫʧʘʝʪ ʚʥʝʜʨʝʥʠʝ 

ʧʨʦʮʝʩʩʥʳʭ ʧʣʘʪʬʦʨʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ iBPMS, ʦ ʢʦʪʦʨʦʡ 

ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ. ɼʨʫʛʠʤ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ (Agile, 

Scrum) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʪʝʨʘʪʠʚʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ 

ʤʝʪʨʠʢ. 

ʅʘʢʦʥʝʮ, ʜʝʡʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʬʦʢʫʩʠʨʫʶʱʝʡʩʷ ʥʘ ʦʩʚʦʝʥʠʠ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʠʩʪʝʤʥʦʤ ʤʳʰʣʝʥʠʠ 

ʠ ʥʘʚʳʢʘʭ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʢʘʧʠʪʘʣ ʢʘʢ ʜʨʘʡʚʝʨ ʧʦʩʪʦʷʥʥʦʡ ʵʚʦʣʶʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʈʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ 

ʩ ʨʷʜʦʤ ʚʳʟʦʚʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʬʨʘʛʤʝʥʪʘʮʠʷ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ 

ʜʘʥʥʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠʥʪʝʛʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʱʠʝ ʨʠʩʢʠ 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʪʠʯʝʩʢʠʝ ʜʠʣʝʤʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ.  

ʅʘʧʨʠʤʝʨ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ, ʥʦ 

ʥʝʧʨʦʟʨʘʯʥʳʝ ʨʝʰʝʥʠʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʘʫʜʠʪ ʠ ʥʝʩʸʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʩʸ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ 

ʧʦʜʭʦʜʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ:  

- ʆʙʲʷʩʥʠʤʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (XAI) ï ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʯʝʣʦʚʝʢʫ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʨʝʰʝʥʠʷ ʀʀ  

- ɺʩʪʨʦʝʥʥʳʝ ʫʧʨʘʚʣʝʥʠʝ (Governance-by-Design) ï ʚʩʪʨʘʠʚʘʥʠʝ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʨʘʤʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʦʮʝʩʩʦʚ.  

ʂʣʶʯʝʚʳʝ ʙʘʨʴʝʨʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ ʩʚʷʟʘʥʳ ʩ ʥʝʭʚʘʪʢʦʡ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʬʠʥʘʥʩʦʚʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʣʛʦʩʨʦʯʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʦʞʠʜʘʝʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. 

ɺ 2024 ʛ. ʚʩʝʛʦ 19% ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʙʳʣʠ ʦʙʝʩʧʝʯʝʥʳ ʀʀ-ʩʧʝʮʠʘʣʠʩʪʘʤʠ [3]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʨʳʥʢʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʜʭʦʜʷʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʰʝʥʠʡ. 

ɺ 2024 ʛ. ʪʦʣʴʢʦ 29% ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʦʮʝʥʠʚʘʣʠ ʥʘʣʠʯʠʝ ʥʘ ʨʳʥʢʝ ʀʀ-ʧʨʦʜʫʢʪʦʚ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʨʝʰʝʥʠʷ ʠʭ ʟʘʜʘʯ, 

ʢʘʢ ʜʦʩʪʘʪʦʯʥʦʝ. 35% ʦʮʝʥʠʣʠ ʥʘʣʠʯʠʝ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠ 44% ʟʘʪʨʫʜʥʠʣʠʩʴ 
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ʩ ʦʪʚʝʪʦʤ [3]. 

ɺ 2024 ʛ. ʪʦʣʴʢʦ 46% ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʦʮʝʥʠʣʠ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʠ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʀʀ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʵʬʬʝʢʪʠʚʥʦʝ [3]. 

 

ęВįİľķГĲĮГ 
ɺʳʧʦʣʥʝʥʥʳʡ ʥʘʫʯʥʳʡ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʪʚʝʯʘʝʪ ʥʘʩʫʱʥʳʤ ʟʘʧʨʦʩʘʤ 

ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʣʦʩʪʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʦʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ, ʢʦʛʥʠʪʠʚʥʦʤʫ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ 

ʮʝʥʥʦʩʪʴʶ ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʥʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ, ʪʨʝʙʫʝʪ 

ʩʠʥʝʨʛʠʠ ʪʨʝʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʚ ʚʠʜʝ 

ʟʨʝʣʦʡ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʛʠʙʢʦʩʪʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ.  

ʄʝʭʘʥʠʟʤʦʤ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʘʨʘʜʠʛʤ ʚʳʩʪʫʧʘʝʪ ʚʥʝʜʨʝʥʠʝ 

ʧʨʦʮʝʩʩʥʳʭ ʧʣʘʪʬʦʨʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ iBPMS, ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 

ʈʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʧʘʨʘʜʠʛʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʥʝʭʚʘʪʢʘ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʬʠʥʘʥʩʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʞʠʜʘʝʤʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʱʠʝ ʨʠʩʢʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʝ ʥʦʨʤʘʪʠʚʥʦʝ ʧʨʘʚʦʚʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʪʦʡ ʪʝʤʳ ʚʠʜʷʪʩʷ ʚ ʘʥʘʣʠʟʝ 

ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʝʡ ʟʨʝʣʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ 

ʩʚʦʶ ʛʦʪʦʚʥʦʩʪʴ ʢ ʧʝʨʝʭʦʜʫ ʢ ʧʨʦʮʝʩʩʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʩʫʱʥʦʩʪʴ ʠ ʢʣʶʯʝʚʳʝ ʤʝʭʘʥʠʟʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʠʤʙʠʦʟʦʤ ʚ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʘʭ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʠʤʙʠʦʟʳ ʩʪʘʥʦʚʷʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʩʥʠʞʝʥʠʷ ʨʝʩʫʨʩʦʸʤʢʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʝʡʩʦʚ ʚʳʜʝʣʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʦʣʠ ʮʠʬʨʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʩʪʠʤʫʣʦʚ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʩʠʤʙʠʦʟʦʤ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʙʘʨʴʝʨʳ ʠ ʬʘʢʪʦʨʳ 

ʫʩʧʝʰʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʦʚ ʚ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʡ ʧʘʨʢ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʠʤʙʠʦʟ, 

ʮʠʨʢʫʣʷʨʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʮʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 
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ІĩГīГĲĮГ 
ʇʝʨʝʭʦʜ ʢ ʤʦʜʝʣʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʚʳʜʚʠʛʘʝʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʆʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʩʪʘʣʠ 

ʢɻʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʘʨʢʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʩʪʨʘʠʚʘʶʪ 

ʫʩʪʦʡʯʠʚʳʝ ʩʚʷʟʠ ʦʙʤʝʥʘ ʨʝʩʫʨʩʘʤʠ, ʵʥʝʨʛʠʝʡ, ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ʎʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʘʢʠʭ ʧʘʨʢʦʚ ʷʚʣʷʝʪʩʷ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʠʤʙʠʦʟ ð ʩʠʩʪʝʤʘ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʪʭʦʜʳ ʠʣʠ ʠʟʙʳʪʦʯʥʳʝ ʨʝʩʫʨʩʳ ʦʜʥʦʛʦ ʫʯʘʩʪʥʠʢʘ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʧʦʣʝʟʥʳʡ ʨʝʩʫʨʩ ʜʣʷ ʜʨʫʛʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʶʪʩʷ 

ʟʘʤʢʥʫʪʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʥʪʫʨʳ, ʩʥʠʞʘʶʪʩʷ ʦʙʲʸʤʳ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ 

ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʨʚʠʯʥʳʭ ʨʝʩʫʨʩʘʭ, ʧʦʚʳʰʘʝʪʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ. 

ʆʜʥʘʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʠʤʙʠʦʟʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʩʪʠʭʠʡʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩʪʘʣʠ 

ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤʠ, ʪʨʝʙʫʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʨʘʟʨʘʙʦʪʢʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʦʟʜʘʥʠʝ 

ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʳʩʪʨʘʠʚʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ 

ʨʝʛʫʣʷʪʦʨʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʆʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʚʟʚʝʰʝʥʥʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʩʪʨʦʝʥʳ ʵʪʠ ʤʝʭʘʥʠʟʤʳ, ʟʘʚʠʩʠʪ ʫʩʧʝʰʥʦʩʪʴ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʦʚ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʠʤʙʠʦʟʦʤ ʚ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʘʭ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ 

ʢʣʶʯʝʚʳʭ ʙʘʨʴʝʨʦʚ ʠ ʬʘʢʪʦʨʦʚ ʫʩʧʝʰʥʦʩʪʠ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʠʤʙʠʦʟʘ, ʩʪʨʫʢʪʫʨʥʳʝ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʦʩʩʠʡʩʢʘʷ ʩʧʝʮʠʬʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʦʚ. 

 

АГЕЖГĴĮķГЗįĮГ!ЕЗĲЕĩĻ!ĳЖЕıĻĸİГĲĲЕĪЕ!ЗĮıĨĮЕĭВ!Į!ĽįЕĳЖЕıĻĸİГĲĲĻЙ!
ĳВЖįЕĩ 

ʇʦʥʷʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʠʤʙʠʦʟʘ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʠʤʙʠʦʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʪʘʢʘʷ ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʤʝʞʜʫ ʥʠʤʠ 

ʦʨʛʘʥʠʟʫʶʪʩʷ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʢʦʩʠʩʪʝʤʘʤʠ: ʦʪʭʦʜʳ ʦʜʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʩʪʘʥʦʚʷʪʩʷ 

ʨʝʩʫʨʩʦʤ ʜʣʷ ʜʨʫʛʦʛʦ, ʬʦʨʤʠʨʫʷ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʥʦ ʫʩʪʦʡʯʠʚʳʝ ʢʦʥʪʫʨʳ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʦʚʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, 

ʩʠʤʙʠʦʟ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʣʛʦʩʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʪʝʩʥʫʶ 

ʢʦʦʨʜʠʥʘʮʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʫʯʘʩʪʥʠʢʦʚ.  

ʕʢʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʘʨʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʦʙʱʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʩʠʩʪʝʤʘʤʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʣʦʛʠʩʪʠʢʠ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ. ɺ ʨʘʤʢʘʭ ʪʘʢʠʭ ʧʘʨʢʦʚ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʙʣʠʟʦʩʪʴ, ʥʘʣʠʯʠʝ ʦʙʱʝʡ 
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ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʶʪ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʫʧʨʦʱʘʶʪ ʦʨʛʘʥʠʟʘʮʠʶ ʦʙʤʝʥʘ 

ʨʝʩʫʨʩʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʡ ʧʘʨʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʬʦʨʤʫ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʩʠʤʙʠʦʟʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʠʤʙʠʦʟʦʤ 

ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʩʪʳʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʝʦʨʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ ð ʩʥʠʞʝʥʠʠ ʚʳʙʨʦʩʦʚ, ʦʪʭʦʜʦʚ, ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʨʝʩʫʨʩʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʩʸ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʚʳʛʦʜʘʤ: ʫʤʝʥʴʰʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʩʳʨʴʸ ʠ ʫʪʠʣʠʟʘʮʠʶ, ʩʦʟʜʘʥʠʶ 

ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʨʳʥʢʦʚ, ʧʦʚʳʰʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

ЏĴЖИįĴИЖĲĻГ!ıГЙВĲĮĭıĻ!ИĳЖВĩİГĲĮĿ!ЗĮıĨĮЕĭЕı!ĩ! ĽįЕĳЖЕıĻĸİГĲĲĻЙ!
ĳВЖįВЙ 

ʉʪʨʫʢʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʙʠʦʟʦʤ ʩʚʷʟʘʥʳ ʩ ʧʦʩʪʨʦʝʥʠʝʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʵʢʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʘʨʢʘ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʟʜʝʩʴ 

ʠʛʨʘʝʪ ʫʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʠʣʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʮʝʥʪʨ, ʚʳʩʪʫʧʘʶʱʠʡ 

çʫʟʣʦʤè ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʝʟʠʜʝʥʪʘʤʠ, ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʅʘ ʫʨʦʚʥʝ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʩʫʨʩʥʳʭ ʧʦʪʦʢʘʭ, ʨʝʘʣʠʟʫʶʪʩʷ ʬʫʥʢʮʠʠ 

ʧʦʠʩʢʘ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʧʘʨ, ʧʦʜʜʝʨʞʢʠ ʧʝʨʝʛʦʚʦʨʦʚ ʠ ʟʘʢʣʶʯʝʥʠʷ 

ʜʦʣʛʦʩʨʦʯʥʳʭ ʩʦʛʣʘʰʝʥʠʡ. 

ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʤʙʠʦʟʘ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʟʨʘʯʥʘʷ 

ʩʠʩʪʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʛʦʜ ʠ ʟʘʪʨʘʪ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ: ʦʪ ʜʚʫʩʪʦʨʦʥʥʠʭ ʢʦʥʪʨʘʢʪʦʚ ʥʘ ʧʦʩʪʘʚʢʫ 

ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʦ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʩʦʛʣʘʰʝʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʛʨʫʧʧʳ 

ʨʝʟʠʜʝʥʪʦʚ ʧʘʨʢʘ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ ʨʠʩʢʦʚ 

ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ ʜʦʛʦʚʦʨʦʚ, ʩʠʩʪʝʤʳ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʷʨʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʨʝʩʫʨʩʥʳʭ ʧʦʪʦʢʦʚ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʢʣʶʯʘʶʪ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʠ ʢʦʤʠʪʝʪʦʚ ʧʦ ʨʘʟʚʠʪʠʶ ʩʠʤʙʠʦʟʘ, ʚ 

ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʝʟʠʜʝʥʪʦʚ, ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ. ʊʘʢʠʝ ʧʣʦʱʘʜʢʠ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʫʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ 

ʧʘʨʢʘ, ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʣʘʥʳ ʠ ʧʨʦʝʢʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʃʦʛʠʯʝʩʢʦʡ ʩʚʷʟʢʦʡ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʠʟʤʝʨʝʥʠʷʤʠ ʚʳʩʪʫʧʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʚʦʜʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʝʝ 

ʧʨʦʟʨʘʯʥʳʤʠ. 
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АГЙĲЕİЕĪĮķГЗįĮГ!ıГЙВĲĮĭıĻ!Į!ĶĮĵЖЕĩВĿ!ĮĲĵЖВЗĴЖИįĴИЖВ!ĳЖЕıĻĸİГĲĲЕĪЕ!
ЗĮıĨĮЕĭВ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʠʤʙʠʦʟʦʤ ʦʧʠʨʘʶʪʩʷ ʥʘ 

ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʦʚ. ɺʘʞʥʝʡʰʠʤ 

ʵʣʝʤʝʥʪʦʤ ʪʘʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʩʣʝʞʠʚʘʪʴ ʦʙʲʸʤʳ, ʩʦʩʪʘʚ ʠ ʩʪʦʠʤʦʩʪʴ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʨʝʩʫʨʩʦʚ ʚ ʨʘʟʨʝʟʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʫʯʘʩʪʢʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʫʯʸʪʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʣʘʪʬʦʨʤ ʩʦʟʜʘʸʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ 

ʧʨʦʝʢʪʦʚ. 

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʦʙʤʝʥʘ ʨʝʩʫʨʩʘʤʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ 

çmarketplaceè ʜʣʷ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʛʜʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʧʦʪʨʝʙʥʦʩʪʷʭ. ʊʘʢʠʝ ʧʣʘʪʬʦʨʤʳ 

ʫʤʝʥʴʰʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʘʩʠʤʤʝʪʨʠʶ ʠ ʫʩʢʦʨʷʶʪ ʧʦʠʩʢ ʧʘʨʪʥʸʨʦʚ. ɺ 

ʧʝʨʩʧʝʢʪʠʚʝ ʦʥʠ ʤʦʛʫʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʩʠʩʪʝʤʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʠ ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʧʘʨʢʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʚʘʪʴ 

ʚʣʠʷʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʝʱʸ ʥʘ ʩʪʘʜʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʩʧʝʰʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʋʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʟʘʜʘʚʘʪʴ ʝʜʠʥʳʝ ʩʪʘʥʜʘʨʪʳ ʫʯʸʪʘ, ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʨʝʟʠʜʝʥʪʦʚ ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʤʝʭʘʥʠʟʤʳ 

ʟʘʱʠʪʳ ʢʦʤʤʝʨʯʝʩʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʝʤ ʩʘʤʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʠʟʤʝʨʝʥʠʝ ʩʠʤʙʠʦʟʘ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʧʨʦʩʘʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʜʠʟʘʡʥʘ ʠ 

ʜʦʚʝʨʠʷ. 

 

ĚĲЗĴĮĴИĶĮЕĲВİļĲĻГ!ИЗİЕĩĮĿ!Į!ĮĲЗĴЖИıГĲĴĻ!ЗĴĮıИİĮЖЕĩВĲĮĿ!ЗĮıĨĮЕĭВ 
ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʦʟʜʘʶʪ ʚʥʝʰʥʶʶ ʨʘʤʢʫ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʡ ʨʘʟʚʠʚʘʶʪʩʷ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʝ ʧʘʨʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʠʤʙʠʦʟʳ. 

ʂʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠ ʥʘʣʦʛʦʚʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʮʠʨʢʫʣʷʨʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʅʘʣʠʯʠʝ ʯʸʪʢʠʭ ʧʨʘʚʠʣ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ, ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʯʸʪʥʦʩʪʠ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʩʰʠʨʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʬʦʨʤʠʨʫʝʪ ʩʪʠʤʫʣʳ ʜʣʷ ʧʦʠʩʢʘ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʘʧʠʪʘʣʦʸʤʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʣʠʥʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʨʝʙʫʶʪʩʷ 

ʬʠʥʘʥʩʦʚʳʝ ʩʪʠʤʫʣʳ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʫʙʩʠʜʠʠ ʥʘ ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʦʚ, ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʜʣʷ ʨʝʟʠʜʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʚʪʦʨʠʯʥʳʝ ʨʝʩʫʨʩʳ, ʣʴʛʦʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ ʧʦ ʩʥʠʞʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ɺʘʞʥʦ, ʯʪʦʙʳ ʵʪʠ ʤʝʨʳ ʙʳʣʠ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʠ 

ʧʨʝʜʩʢʘʟʫʝʤʳʤʠ, ʠʥʘʯʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʙʫʜʫʪ ʛʦʪʦʚʳ ʙʨʘʪʴ ʥʘ ʩʝʙʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʠʩʢʠ. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 
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ʩʪʨʫʢʪʫʨʥʳʤʠ: ʧʨʘʚʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʟʘʧʨʦʩ ʥʘ ʮʠʬʨʦʚʫʶ 

ʦʪʯʸʪʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʦʪʦʢʦʚ ʨʝʩʫʨʩʦʚ, ʘ ʥʘʣʠʯʠʝ ʫʧʨʘʚʣʷʝʤʦʡ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʘʜʨʝʩʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʝʨ 

ʧʦʜʜʝʨʞʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʩʨʝʜʘ ʚʳʩʪʫʧʘʝʪ ʩʚʷʟʫʶʱʠʤ 

ʟʚʝʥʦʤ ʤʝʞʜʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʘʢʪʠʢʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʘʨʢʘʤʠ. 

 

ĖВЖļГЖĻ!Į!ĵВįĴЕЖĻ!ИЗĳГĸĲЕЗĴĮ!ЖВĭĩĮĴĮĿ!ĽįЕĳЖЕıĻĸİГĲĲĻЙ!ĳВЖįЕĩ 
ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʩʠʤʙʠʦʟʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʙʘʨʴʝʨʦʚ. ʂ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʚʝʨʠʷ ʤʝʞʜʫ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʘʨʪʥʸʨʘʤʠ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʨʘʟʣʠʯʠʝ ʛʦʨʠʟʦʥʪʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ: ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʩʠʤʙʠʦʟʘ ʯʘʩʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʧʨʝʜʧʨʠʷʪʠʷ 

ʚʳʥʫʞʜʝʥʳ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʩʧʝʰʥʳʝ ʧʨʠʤʝʨʳ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʦʚ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʵʪʠ ʙʘʨʴʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʳ ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʨʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʘʢʪʠʚʥʘʷ ʧʦʟʠʮʠʷ ʫʧʨʘʚʣʷʶʱʝʡ 

ʢʦʤʧʘʥʠʠ, ʩʧʦʩʦʙʥʦʡ ʚʳʩʪʫʧʠʪʴ ʠʥʠʮʠʘʪʦʨʦʤ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ; 

ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʝʩʫʨʩʥʳʭ 

ʧʦʪʦʢʦʚ; ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʠʥʩʪʠʪʫʪʦʚ; ʚʦʚʣʝʯʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʮʝʥʢʫ 

ʧʦʪʝʥʮʠʘʣʘ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʅʝʤʘʣʦʚʘʞʥʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʦʩʝʜʝʡ ʧʦ ʧʘʨʢʫ 

ʥʝ ʢʘʢ ʢʦʥʢʫʨʝʥʪʦʚ, ʘ ʢʘʢ ʧʘʨʪʥʸʨʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʩʦʚʤʝʩʪʥʦʡ ʮʝʥʥʦʩʪʠ. 

 

ęВįİľķГĲĮГ 
ʇʨʦʤʳʰʣʝʥʥʳʡ ʩʠʤʙʠʦʟ ʚ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩʪʘʣʠ 

ʫʩʪʦʡʯʠʚʳʤʠ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤʠ, ʪʨʝʙʫʝʪʩʷ ʮʝʣʦʩʪʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʚʢʣʶʯʘʶʱʘʷ ʩʪʨʫʢʪʫʨʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ. 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʦʜʦʣʝʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ, 

ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʚʝʨʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʦʚ. 

ɼʣʷ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ ʨʘʟʚʠʪʠʝ ʵʢʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʘʨʢʦʚ ʤʦʞʝʪ ʩʪʘʪʴ 

ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʥʘʧʨʘʚʠʪʴ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʘ ʩʠʤʙʠʦʟʘ, 

ʤʦʜʝʣʝʡ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʘʥʘʣʠʟ ʦʪʨʘʩʣʝʚʦʡ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʨʠʢ #ÐË ʠ OEE, 
ʧʦʟʚʦʣʷʶʱʘʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʠʩʢʠ ʚʥʝʜʨʝʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʫʧʨʘʚʣʝʥʠʝ 

ʢʘʯʝʩʪʚʦʤ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ, ʧʨʦʘʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʧʨʦʮʝʩʩ. 
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Abstract. The article explores the combined use of generative artificial 

intelligence with digital twin technology to create a proactive quality 

management system. It proposes a methodology for jointly using "C" 

_"pk" and OEE metrics to monitor the stability of technological processes 

and the efficiency of equipment utilization. The article identifies technical 

and organizational risks associated with the implementation and suggests 

ways to minimize them. 
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ІĩГīГĲĮГ 
ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʭʦʜʦʤ ʦʪ ʟʘʜʘʯ ʩʙʦʨʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʚʩʝʤʝʩʪʥʫʶ 

ʮʠʬʨʦʚʠʟʘʮʠʶ, ʢʣʶʯʝʚʦʡ ʚʳʟʦʚ ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʦʩʪʘʝʪʩʷ 

ʧʨʝʞʥʠʤ: ʢʘʢ ʥʝ ʜʦʧʫʩʪʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʬʝʢʪʘ, ʘ ʥʝ ʬʠʢʩʠʨʦʚʘʪʴ ʝʛʦ. 
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ɻʝʥʝʨʘʪʠʚʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ɻʝʥʀʀ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʩʪʨʦʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠʟ ʨʝʘʢʪʠʚʥʦʡ ʚ ʧʨʦʘʢʪʠʚʥʫʶ ʧʘʨʘʜʠʛʤʫ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ɻʝʥʀʀ ʩʧʦʩʦʙʝʥ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʨʝʜʠʢʪʠʚʥʳʝ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʦʮʝʩʩʦʚ.  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʷʜʨʦ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʢʦʥʪʨʦʣʴ, ʥʦ ʠ ʛʝʥʝʨʘʮʠʶ ʫʩʣʦʚʠʡ 

ʜʣʷ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ [1]. 
 

ЍЖЕВįĴĮĩĲЕГ!ИĳЖВĩİГĲĮГ!įВķГЗĴĩЕı 
ʀʥʪʝʛʨʘʮʠʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʩ ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʩʦʟʜʘʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʧʝʨʝʭʦʜʝ ʦʪ ʧʘʩʩʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢ ʘʢʪʠʚʥʦʤʫ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʜʝʬʝʢʪʦʚ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʯʝʨʝʟ 

ʜʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʯʝʪʢʠʝ ʤʝʪʨʠʢʠ 

ʦʮʝʥʢʠ. 

ʆʜʠʥ ʠʟ ʥʠʭ ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ï ʠʥʜʝʢʩ ʬʘʢʪʠʯʝʩʢʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ: 

#ÐË ÍÉÎ
ˏːȤˑØ

σʎ
Ƞ
ØȤ̊ ːˑ

σʎ
    (1) 

ʛʜʝ ɺɻɼ ʠ ʅɻɼ ï ʚʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʳ ʧʦʣʷ ʜʦʧʫʩʢʘ, Ø ï ʩʨʝʜʥʝʝ 
ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ, ʎ ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ɻʝʥʝʨʘʪʠʚʥʳʡ ʀʀ ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʤ 

ʩʥʠʞʝʥʠʠ #ÐË ʥʠʞʝ 1.33 ʛʝʥʝʨʠʨʫʝʪ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘʧʨʠʤʝʨ, 

ʩʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʝʨʝʭʦʜ ʦʪ ʢʦʥʪʨʦʣʷ ʦʪʢʣʦʥʝʥʠʡ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʚʦʟʤʫʱʝʥʠʷʤʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʢʘʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʜʝʬʝʢʪʦʚ ʥʘ 25-

40% ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ #ÐËÓ 1.67 [2]. 

ɻʝʥʝʨʘʪʠʚʥʳʡ ʀʀ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʛʜʝ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʤʘʢʩʠʤʠʟʘʮʠʷ 

ʩʦʚʦʢʫʧʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʆʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ (Overall 

Equipment Effectiveness - OEE) ʧʦ ʛʨʫʧʧʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʪʘʥʢʦʚ [3].  
OEE = Availability × Performance × Quality Rate  (2) 

ʉʠʩʪʝʤʘ ʤʦʜʝʣʠʨʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ, 

ʧʨʦʛʥʦʟʠʨʫʷ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʩʪʘʥʢʦʚ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ, ʜʠʥʘʤʠʢʫ ʠʟʥʦʩʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ 

ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ, ʦʧʪʠʤʘʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʧʝʨʝʥʘʣʘʜʦʢ. ɺʥʝʜʨʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ OEE ʥʘ 15-25% ʯʝʨʝʟ 

ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʝʨʝʥʘʣʘʜʢʠ ʥʘ 30-50% ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʳʭʦʜʘ ʛʦʜʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʢʨʳʚʘʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʘʯʝʩʪʚʦʤ. #ÐË, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ (1), ʩʣʫʞʠʪ 
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ʠʥʜʠʢʘʪʦʨʦʤ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʪʘʙʠʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ OEE, ʦʧʨʝʜʝʣʷʝʤʳʡ ʬʦʨʤʫʣʦʡ (2), ʠʥʪʝʛʨʠʨʫʝʪ 
ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 
ЌĪЖВĲĮķГĲĮĿ!Į!ЖĮЗįĮ!ĩĲГīЖГĲĮĿ 

ʈʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ "ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠ ʛʝʥʝʨʘʪʠʚʥʳʡ ʀʀ" ʩʦʧʨʷʞʝʥʘ 

ʩ ʢʦʤʧʣʝʢʩʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʨʝʰʝʥʠʶ. ʂʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʦʩʪʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʚʳʭʦʜʥʳʭ 

ʨʝʰʝʥʠʡ ʦʪ ʧʦʣʥʦʪʳ ʠ ʪʦʯʥʦʩʪʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ MSA-

ʘʥʘʣʠʟʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʙʘʨʴʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ "ʯʝʨʥʦʛʦ ʷʱʠʢʘ" ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ 

ʬʦʨʤʠʨʫʝʤʳʭ ʨʝʰʝʥʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ 

ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʘ ʧʦʵʪʘʧʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʦʟʜʘʥʠʝʤ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ 

ʨʘʟʨʘʙʦʪʢʦʡ ʨʝʛʣʘʤʝʥʪʦʚ ʚʘʣʠʜʘʮʠʠ ʨʝʰʝʥʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʂʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, 

ʩʦʯʝʪʘʶʱʝʡ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʫʛʣʫʙʣʝʥʥʳʤ 

ʧʦʥʠʤʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʪʨʘʪʝʛʠʷ ʚʥʝʜʨʝʥʠʷ ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʩʦʟʜʘʥʠʝ ʧʠʣʦʪʥʳʭ ʟʦʥ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʠ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʫʩʧʝʰʥʳʭ ʧʨʘʢʪʠʢ ʥʘ ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʫʯʘʩʪʢʠ. 

 

ěĮĴГЖВĴИЖВ 
1. ʍʘʬʠʟʦʚ ɸ. ʄ., ɹʦʨʱ ʀ. ɼ. ʆʙʱʠʝ ʜʘʥʥʳʝ ʦ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʘʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤʘʭ 
ʫʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ // ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʥʘʫʢʘ. 2025. ˉ5-2. ʉ. 78-79.  

2. ʉʘʣʘʭʦʚ ʌ.ʅ. ʉʣʦʞʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ // ɺʝʩʪʥʠʢ ʂʫʨʛʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2010. ˉ1 (17). ʉ. 181-184. 

3. ɸʙʨʘʤʦʚʘ ʀ. ɻ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʟʘʪʨʘʪ / ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ // Sciences of Europe. 2019. ˉ39-1 (39). ʉ. 28-36. 

  



XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

125 

ʋɼʂ 658.5, JEL Classification: D20 

 

 

ЎВЗķГĴ! ĳЖЕĳИЗįĲЕД! ЗĳЕЗЕĨĲЕЗĴĮ!ĳЖЕĮĭĩЕīЗĴĩГĲĲЕĪЕ!
ĳЖЕĶГЗЗВ! ĩ! ИЗİЕĩĮĿЙ! ıĲЕĪЕĲЕıГĲįİВĴИЖĲЕĪЕ!
ĳЖЕĮĭĩЕīЗĴĩВ 

 

ɻʘʰʥʠʢʦʚʘ ʖ.ɸ. 

ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ çʕʢʦʥʦʤʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘè ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 

gashnikovayua@student.bmstu.ru.  

 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʭʦʜʘ ʢ ʨʘʩʯʝʪʫ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʚʝʜʝʥ ʨʘʩʯʝʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʣʷ ʦʜʥʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʳʜʝʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʨʘʩʯʝʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʩʣʦʞʥʝʥ. ʇʨʠʚʝʜʝʥʳ ʠ ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʩʯʝʪʫ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʣʦʞʥʦʩʪʝʡ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚ 

ʝʜʠʥʳʡ ʧʦʜʭʦʜ. ʇʦʩʪʘʚʣʝʥʥʘ ̫ʚ ʩʪʘʪʴʝ ʟʘʜʘʯʘ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʝʥʘ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʧʨʦʮʝʩʩʝ. 
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Abstract. The article sets the objective of developing an approach to calculating 

the production process capacity in multi-item manufacturing. The capacity 

calculation for single-item manufacturing is presented as a baseline for 

development. The specific features of multi-item manufacturing that complicate 

the capacity calculation are identified and described. Recommendations for 

calculating capacity amidst these complexities are presented and logically 

substantiated. The result of the article is the integration of these 

recommendations into a unified approach. The objective set in the article has 

been successfully achieved. 
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ІĩГīГĲĮГ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚ ʷʚʣʷʶʪʩʷ 

ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʳʤʠ. ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʥʦ ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ï ʩʪʨʝʤʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʪʘʚʘʪʴʩʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʨʳʥʢʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʦʞʥʦ ʦʩʪʘʚʘʪʴʩʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʧʨʦʠʟʚʦʜʷ ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʦʜʠʥ ʚʠʜ 

ʧʨʦʜʫʢʮʠʠ. 

ʃʶʙʦʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚʘʞʥʦ ʟʥʘʪʴ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʭʦʜʷʱʠʭ 

ʯʝʨʝʟ ʚʝʩʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠʣʠ ʩʦʩʪʘʚʣʷʶʱʫʶ ʝʛʦ ʯʘʩʪʴ, ʚ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ ʠ ʢʘʞʜʦʡ ʝʛʦ 

ʦʧʝʨʘʮʠʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ ʠʣʠ 

ʫʟʢʠʝ ʤʝʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʈʘʩʯʝʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʦʜʥʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʜʥʘʢʦ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ, ʢʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʄʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʨʘʩʯʝʪ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʣʦʞʥʷʝʪʩʷ. 

ʇʝʨʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʧʦʣʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ 

ʦʧʝʨʘʮʠʶ ʜʣʷ ʨʘʟʥʳʭ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʜʘʥʥʫʶ 

ʦʧʝʨʘʮʠʶ. ɺʪʦʨʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʘʨʰʨʫʪʦʚ ʜʘʞʝ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʭʦʞʠʭ ʠʟʜʝʣʠʡ [1-2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʘ ʢ 

ʨʘʩʯʝʪʫ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 

ЎВЗķГĴ!īİĿ!ЕīĲЕĲЕıГĲįİВĴИЖĲЕĪЕ!ĳЖЕĮĭĩЕīЗĴĩВ! 
ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʘʣʝʝ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʟʷʪ ʫʩʣʦʚʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʪʨʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʈʠʩ.1). 

 
ʈʠʩ. 1. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʫʩʣʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ 
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ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʦʤʝʨʘʤʠ 1, 2 ʠ 3. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʜʚʫʤʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʧʨʷʤʳʤʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʦʧʝʨʘʮʠʡ ʦʙʦʟʥʘʯʝʥʦ ʙʫʢʚʦʡ P 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʷʝʪʩʷ ʚ ʰʪʫʢʘʭ 

(ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ) ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʠ ʦʪʨʘʞʘʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʴʰʝʡ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʦʧʝʨʘʮʠʷ 3, ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʦʧʝʨʘʮʠʷ 1, ʠ 

ʥʘʠʤʝʥʴʰʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʝʝʪ ʦʧʝʨʘʮʠʷ 2, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʫʟʢʠʤ ʤʝʩʪʦʤ ʠʣʠ çʙʫʪʳʣʦʯʥʳʤ ʛʦʨʣʳʰʢʦʤè ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʏʝʨʝʟ ʦʧʝʨʘʮʠʶ 2 ʤʦʞʝʪ ʧʨʦʡʪʠ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ.  

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʘʤʳʤ ʫʟʢʠʤ ʤʝʩʪʦʤ ʧʨʦʮʝʩʩʘ [3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʟʢʠʝ ʤʝʩʪʘ ʷʚʣʷʶʪʩʷ 

ʧʨʦʙʣʝʤʥʳʤʠ ʤʝʩʪʘʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

çʨʘʩʰʠʚʘʪʴè ʠʣʠ ʫʩʪʨʘʥʷʪʴ ʜʣʷ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʦʜʥʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 ὖ̐  ̑ άὭὲὖ̏  ̐ȟὭ ρȟὲ,      (1) 

ʛʜʝ ὖ̐  ̑ï ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʰʪ./ʝʜ. 

ʚʨʝʤ.;  

ὖ̏  ̐ ï ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ i-ʡ ʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʰʪ./ʝʜ. ʚʨʝʤ.; 

 ὲ ï ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɺ ʬʦʨʤʫʣʝ (1) ʫʯʪʝʥʦ ʙʘʟʦʚʦʝ ʧʨʘʚʠʣʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʘʤʳʤ ʫʟʢʠʤ 

ʤʝʩʪʦʤ ʧʨʦʮʝʩʩʘ ï ʦʧʝʨʘʮʠʝʡ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʜʝʣʴʥʦʡ ʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʬʦʨʤʫʣʝ [1, 2]: 

ὖ̏  ̐ 
 ̅̑́ ̂̏  ̐

̏ ̐
ȟ     (2) 

ʛʜʝ ὖ̏  ̐ ï ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ i-ʡ ʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʰʪ./ʝʜ. ʚʨʝʤ.; 

Ὂ̅  ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 
ʚʨʝʤʝʥʠ, ʤʠʥ./ʝʜ. ʚʨʝʤ.; 

ὔ̑ ́ ̂̏  ̐ ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʥʘ i-ʡ ʦʧʝʨʘʮʠʠ, ʯʝʣ.; 

ὸ̏  ̐ ï ʧʦʣʥʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ i-ʫʶ ʦʧʝʨʘʮʠʶ, ʤʠʥ./ʰʪ. 

ʌʦʨʤʫʣʘ (2) ʦʪʨʘʞʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫʶʱʠʭ ʚʝʣʠʯʠʥ: ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʥʘ ʦʧʝʨʘʮʠʠ ʠ ʧʦʣʥʦʡ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ 

ʦʧʝʨʘʮʠʶ. ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʤʝʥʥʦʩʪʠ 

ʨʘʙʦʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʜʥʦʡ ʩʤʝʥʳ ʠ ʟʥʘʯʝʥʠʷ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʝʨʝʨʳʚʦʚ ʚ ʩʤʝʥʝ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

  ὖ̐  ̑ άὭὲ
 ̅̑́ ̂̏  ̐

̏ ̐
ȟὭ ρȟὲ,       (3) 

ʛʜʝ ὖ̐  ̑ï ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʰʪ./ʝʜ. 

ʚʨʝʤ.;  

Ὂ̅  ï  ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ, ʤʠʥ./ʝʜ. ʚʨʝʤ.; 

ὔ̑ ́ ̂̏  ̐ ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʥʘ i-ʡ ʦʧʝʨʘʮʠʠ, ʯʝʣ.; 

ὸ̏  ̐ ï ʧʦʣʥʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ i-ʫʶ ʦʧʝʨʘʮʠʶ, ʤʠʥ./ʰʪ. 

 ὲ ï ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (3) ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʣʶʙʦʛʦ ʦʜʥʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʄʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʨʘʟʥʳʭ 

ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ. 

ʇʦʩʢʦʣʴʢʫ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʧʦʟʠʮʠʠ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʥʳʝ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʦʧʝʨʘʮʠʠ ʪʘʢʞʝ ʙʫʜʫʪ ʨʘʟʣʠʯʘʪʴʩʷ. ʇʦʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ, ʢʘʢʫʶ ʧʦʣʥʫʶ ʥʦʨʤʫ 

ʚʨʝʤʝʥʠ ʢʦʨʨʝʢʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʝʨʘʮʠʠ 

ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʬʦʨʤʫʣʳ (3) ʚʤʝʩʪʦ ὸ̏  ̐? ʂʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʠ ʢʘʢʠʭ 

ʠʟʜʝʣʠʡ ʤʦʞʝʪ ʧʨʦʡʪʠ ʯʝʨʝʟ ʦʧʝʨʘʮʠʶ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ? 

ʇʦʩʢʦʣʴʢʫ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʧʦʟʠʮʠʠ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʪʘʢʞʝ ʙʫʜʫʪ ʨʘʟʣʠʯʘʪʴʩʷ. 

ʅʝʢʦʪʦʨʳʝ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʩʦʚʧʘʜʘʪʴ, ʥʦ ʧʦʣʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ 

ʜʣʷ ʨʘʟʥʳʭ ʠʟʜʝʣʠʡ ʥʝ ʛʘʨʘʥʪʠʨʦʚʘʥʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʨʘʚʥʝʥʠʝ ʧʨʦʧʫʩʢʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʧʝʨʘʮʠʡ ʤʝʞʜʫ ʩʦʙʦʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʤʝʥʴʰʝʡ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʢʦʨʨʝʢʪʥʳʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʥʦʩʪʠ ʨʘʩʯʝʪʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʙʫʩʣʦʚʣʝʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʣʠʯʠʝʤ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ 

ʧʦʟʠʮʠʡ. 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʨʘʩʯʝʪʫ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 

ЎГĸГĲĮГ!ĳЖЕĨİГıĻ!įЕĲЗĴЖИįĴĮĩĲЕĪЕ!ЖВĭİĮķĮĿ 
ɺ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʘ ʥʘ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʚʦʧʨʦʩʳ ʧʨʝʜʣʦʞʝʥʦ ʩʣʝʜʫʶʱʝʝ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʘʟʣʠʯʠʷ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʫʶ ʧʦʣʥʫʶ ʥʦʨʤʫ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʶ. ʇʦʣʥʳʝ 

ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʙʝʨʫʪʩʷ ʜʣʷ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ 

ʜʘʥʥʫʶ ʦʧʝʨʘʮʠʶ.  

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʧʦʣʥʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʶ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ὸ̒̑̃̈ ̏̐
В ̐ ̌ ̏  ̐

В ̐ ̌
ȟ          (4) 

ʛʜʝ ὸ̒̑̃̈ ̏  ̐ ï ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʧʦʣʥʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʶ, 

ʤʠʥ./ʰʪ.;  

ὔ̐  ̌ ï ʧʣʘʥʦʚʳʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʣʷ j-ʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʧʦʟʠʮʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʦʧʝʨʘʮʠʶ, ʰʪ./ʝʜ. ʚʨʝʤ.; 

ὸ̏  ̐ ï ʧʦʣʥʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʶ ʜʣʷ j-ʦʡ ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ 

ʧʦʟʠʮʠʠ, ʤʠʥ./ʰʪ.; 

ά ï ʢʦʣʠʯʝʩʪʚʦ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʦʧʝʨʘʮʠʶ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʧʦʣʥʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʶ ʧʦʟʚʦʣʷʝʪ 

ʫʯʠʪʳʚʘʪʴ ʚʢʣʘʜ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ ʚ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʦʣʷʤ ʠʭ ʧʣʘʥʦʚʳʭ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʙʱʝʤ ʧʣʘʥʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ. ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʜʣʷ ʢʘʞʜʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʧʦʟʠʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʤʥʦʞʠʪʴ ʥʘʡʜʝʥʥʫʶ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ ʥʘ ʜʦʣʶ ʧʣʘʥʦʚʦʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʦʙʱʝʤ ʧʣʘʥʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʊʘʢʠʝ ʧʨʦʧʫʩʢʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʯʘʩʪʥʳʤʠ ʧʨʦʧʫʩʢʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʦʧʝʨʘʮʠʠ. ʉʫʤʤʘ 

ʯʘʩʪʥʳʭ ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʧʝʨʘʮʠʠ ʨʘʚʥʷʝʪʩʷ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ. 
 

ЎГĸГĲĮГ!ĳЖЕĨİГıĻ!ĴГЙĲЕİЕĪĮķГЗįЕĪЕ!ЖВĭİĮķĮĿ 
ʇʨʦʙʣʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʣʠʯʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʣʠʯʠʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʜʣʷ ʨʘʟʥʳʭ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ 

ʧʦʟʠʮʠʡ. ɿʥʘʯʝʥʠʷ ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʧʝʨʘʮʠʡ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ 

ʩʦʧʦʩʪʘʚʠʤʳʤʠ. ʆʧʝʨʘʮʠʠ ʩ ʤʝʥʴʰʠʤʠ ʧʨʦʧʫʩʢʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ 

ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ ʫʟʢʠʤʠ ʤʝʩʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ʥʝʙʦʣʴʰʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʤʘʣʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʘ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ: 

1. ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʚʝʜʝʥʥʦʝ ʚ ʬʦʨʤʫʣʝ (4) ʫʪʦʯʥʝʥʠʝ ï ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʨʘʩʯʝʪʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʧʦʣʥʦʡ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʶ ʪʦʣʴʢʦ 

ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʦʧʝʨʘʮʠʶ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʧʦʟʠʮʠʠ. 

2. ʆʧʨʝʜʝʣʷʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ 
ʦʧʝʨʘʮʠʝʡ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʫʩʣʦʚʥʳʭ 

ʝʜʠʥʠʮʘʭ, ʘ ʩʫʤʤʦʡ ʤʠʥʠʤʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʧʨʦʧʫʩʢʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʦʧʝʨʘʮʠʡ ʜʣʷ ʢʘʞʜʦʡ ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʧʦʟʠʮʠʠ ʚ ʨʘʤʢʘʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʘʥʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ 

ʧʦʟʠʮʠʠ. 

ʇʝʨʚʦʝ ʧʨʠʚʝʜʝʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʦʙʦʩʥʦʚʘʥʦ ʪʝʤ, ʯʪʦ ʯʝʨʝʟ ʢʘʞʜʫʶ 

ʦʧʝʨʘʮʠʶ ʧʨʦʭʦʜʷʪ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʧʦʟʠʮʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʦʤʝʥʢʣʘʪʫʨʥʳʝ ʧʦʟʠʮʠʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ 
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ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʫʶ ʧʦʣʥʫʶ ʥʦʨʤʫ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʶ ʠ ʬʠʛʫʨʠʨʦʚʘʪʴ ʚ 

ʨʘʩʯʝʪʝ. 

ʇʝʨʝʭʦʜ ʢ ʤʠʥʠʤʘʣʴʥʳʤ ʯʘʩʪʥʳʤ ʧʨʦʧʫʩʢʥʳʤ ʩʧʦʩʦʙʥʦʩʪʷʤ ʩʚʷʟʘʥ ʩ 

ʪʝʤ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʧʦʟʠʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ 

ʜʘʥʥʦʡ ʧʦʟʠʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʝ ʫʟʢʦʝ ʤʝʩʪʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨ ʤʥʦʛʦʦʙʨʘʟʠʷ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ 

ʦʜʥʫ ʦʧʝʨʘʮʠʶ. ʉʫʤʤʠʨʦʚʘʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʧʨʦʧʫʩʢʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦ ʢʘʞʜʦʡ ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʧʦʟʠʮʠʠ ʜʘʝʪ ʧʨʦʧʫʩʢʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ. 

ʀʪʦʛʦʚʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʣʫʯʝʥʘ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

  ὖ̐  ̑ В άὭὲ
 ̅̑́ ̂̏  ̐

̒̑̃̈ ̏  ̐
 

̐ ̌

В ̐ ̌
ȟὭ ρȟὲȟὮ ρȟὓ     (5) 

ʛʜʝ ὖ̐  ̑ï ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʰʪ./ʝʜ. 

ʚʨʝʤ.;  

Ὂ̅  ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ 
ʚʨʝʤʝʥʠ, ʤʠʥ./ʝʜ. ʚʨʝʤ.; 

ὔ̑ ́ ̂̏  ̐ ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʥʘ i-ʡ ʦʧʝʨʘʮʠʠ, ʯʝʣ.; 

ὸ̒̑̃̈ ̏  ̐ ï ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʧʦʣʥʘʷ ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʥʘ i-ʫʶ ʦʧʝʨʘʮʠʶ, 

ʤʠʥ./ʰʪ.;  

ὔ̐  ̌  ï ʧʣʘʥʦʚʳʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʣʷ j-ʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʧʦʟʠʮʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ i-ʫʶ ʦʧʝʨʘʮʠʶ, ʰʪ./ʝʜ. ʚʨʝʤ.; 

ὲ ï ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ; 

ά ï ʯʠʩʣʦ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ i-ʫʶ ʦʧʝʨʘʮʠʶ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ὓ ï ʦʙʱʝʝ ʯʠʩʣʦ ʥʦʤʝʥʢʣʘʪʫʨʥʳʭ ʧʦʟʠʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥ ʧʦʜʭʦʜ ʢ ʨʘʩʯʝʪʫ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʪʦʛʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʤʫʣʦʡ (5). ʋʟʢʠʤʠ ʤʝʩʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʷʚʣʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʯʘʩʪʥʳʤʠ ʧʨʦʧʫʩʢʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. 

 

ęВįİľķГĲĮГ 
ʈʘʟʨʘʙʦʪʘʥ ʧʦʜʭʦʜ ʢ ʨʘʩʯʝʪʫ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʳʡ ʨʘʩʯʝʪ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʶʙʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚʳʷʚʣʷʪʴ ʫʟʢʠʝ ʤʝʩʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʪʝʤ 

ʩʘʤʳʤ ʧʦʚʳʰʘʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ 

ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʨʘʙʦʪʘʶʱʝʤ ʚ 

ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʟʘʧʘʩʘʤ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʤʦʱʥʦʩʪʷʤ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʟʜʝʣʠʷʭ. ʇʨʝʜʣʦʞʝʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʚʘʣʦʚʫʶ ʧʨʠʙʳʣʴ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʨʝʩʫʨʩʥʳʭ ʠ ʪʨʫʜʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʆʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʤʝʪʦʜʦʤ ʦʙʦʙʱʸʥʥʦʛʦ ʧʨʠʚʝʜʸʥʥʦʛʦ 

ʛʨʘʜʠʝʥʪʘ (ʆʇɻ), ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʚ ʪʘʙʣʠʯʥʦʤ ʨʝʜʘʢʪʦʨʝ. ʇʦʣʫʯʝʥʥʳʡ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʦʚ ʚʳʧʫʩʢʘ 

ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ, ʧʦʚʳʰʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʝʨʩʦʥʘʣʘ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʢʣʶʯʝʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʨʠʷʪʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʚʘʣʦʚʘʷ ʧʨʠʙʳʣʴ. 
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Abstract.  This article examines the problem of optimizing a production plan at a 

manufacturing enterprise operating under conditions of multi-product 

production and limited inventory, production capacity, and demand. A 

mathematical model is proposed that maximizes gross profit while respecting 

process, resource, and labor constraints. The optimization problem is solved 

using the generalized reduced gradient (GEG) method implemented in MS Excel. 

The resulting optimal plan ensures the redistribution of output volumes between 

periods, improved uniformity of equipment and personnel utilization, and an 
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increase in the enterprise's key economic indicators.  

Keywords: enterprise, production system, production optimization, production 

facilities, planning, mathematical model, gross profit. 

 

ІĩГīГĲĮГ 
ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʦʜʥʘ ʠʟ 

ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ 

ʚʳʧʫʩʢʘ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ 

ʩʨʦʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʦʙʦ ʚʘʞʥʦ ʢʦʨʨʝʢʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʩʥʠʞʝʥʠʶ ʦʙʱʝʡ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. ɼʣʷ ʝʸ ʨʝʰʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʚʳʧʫʩʢʘ ʧʦ 

ʧʝʨʠʦʜʘʤ ʩ ʫʯʸʪʦʤ ʠʤʝʶʱʠʭʩʷ ʦʛʨʘʥʠʯʝʥʠʡ [1, 2]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ 

ʧʨʠʙʦʨʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʚ ʢʦʪʦʨʦʤ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʜʣʠʪʝʣʴʥʳʭ 

ʧʨʦʩʪʦʝʚ ʠ ʥʠʟʢʦʡ ʟʘʛʨʫʟʢʠ ʧʝʨʩʦʥʘʣʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʪʝʢʫʱʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ 2025-2026 ʛʛ. ɿʘʛʨʫʟʢʘ ʨʘʙʦʯʠʭ ʩʥʠʞʘʝʪʩʷ ʜʦ 

70% ʚ 2025-2026 ʛʛ., ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʣʠʯʠʥʫ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ 

ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʜʦ 93 ʤʣʥ ʨʫʙ. ʇʨʠ ʪʝʢʫʱʝʤ ʧʣʘʥʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʢʘʟʦʚ 

ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦ, ʫ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [3]. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʠʥʘʤʠʢ ʠʟʤʝʥʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʩʪʠʛʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʫʨʦʚʥʷ ʚʘʣʦʚʦʡ 

ʧʨʠʙʳʣʠ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʘʢʩʠʤʠʟʘʮʠʶ ʚʘʣʦʚʦʡ ʧʨʠʙʳʣʠ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʫʜʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ [1]. 

 

ЊГĴЕīЕİЕĪĮķГЗįĮГ!ЕЗĲЕĩĻ!ĵЕЖıĮЖЕĩВĲĮĿ!ĮЗЙЕīĲĻЙ!īВĲĲĻЙ 
ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʜʫʢʪʦʚʦʤʫ ʧʦʨʪʬʝʣʶ ʦʨʛʘʥʠʟʘʮʠʠ ʚʢʣʶʯʘʶʪ 

ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʪʘʚʣʷʝʤʦʡ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʟʘʢʘʟʘʤ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʟʘʜʘʥʳ: 

- ʦʙʲʸʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʸʥ ʜʦʛʦʚʦʨ ʧʦʩʪʘʚʢʠ (dj); 

- ʮʝʥʘ ʝʜʠʥʠʮʳ ʨʝʘʣʠʟʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʢʘʟʘ; 

- ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʚʳʧʫʩʢʘ ʚ ʧʝʨʚʳʡ ʛʦʜ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʟʘʢʘʟʘ ʙʦʣʝʝ ʦʜʥʦʛʦ ʛʦʜʘ (dj min); 

- ʜʘʥʥʳʝ ʦ ʥʘʣʠʯʠʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʢʣʘʜʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʠʩʧʦʣʥʝʥʠʠ ʟʘʢʘʟʘ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʨʝʘʣʠʟʫʶʪʩʷ 34 

ʟʘʢʘʟʘ, ʠʟ ʢʦʪʦʨʳʭ ʧʝʨʚʳʝ 15 ʫʞʝ ʧʦʜʭʦʜʷʪ ʢ ʟʘʚʝʨʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
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ʮʠʢʣʘ ʠ ʥʝ ʧʦʜʣʝʞʘʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʦʙʲʸʤʘ ʚʳʧʫʩʢʘ. ʕʪʠ ʜʘʥʥʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʯʸʪʘ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘʢʘʟʦʚ, ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ 

ʟʘʧʫʱʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʧʝʨʠʦʜʘʭ. 

ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʟʘʢʘʟʦʚ, 

ʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʚ 2025-2026 ʛʛ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʜʫʢʪʦʚʦʛʦ ʧʦʨʪʬʝʣʷ ʦʪʨʘʞʘʝʪ ʩʠʪʫʘʮʠʶ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ 

ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ: ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʟʘʢʘʟʦʚ, ʠʤʝʶʱʠʭ 

ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ ï ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʘʟʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʪʝʯʝʥʠʝ ʜʚʫʭ ʧʝʨʠʦʜʦʚ (ʣʝʪ) [4]. 

ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʢʣʶʯʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʦʢʫʧʥʳʭ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʠ ʧʦʢʫʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʨʘʟʨʝʟʝ ʚʠʜʦʚ 

ʩʳʨʴʷ. ɼʣʷ ʢʘʞʜʦʛʦ j-ʛʦ ʟʘʢʘʟʘ ʨʘʩʩʯʠʪʘʥʳ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ: 

- В - ,                    (1) 

ʛʜʝ ʄj ï ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ j-ʦʤ ʟʘʢʘʟʝ, ʤʣʥ 

ʨʫʙ./ʰʪ., Ὥ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʚʠʜʘ ʩʳʨʴʷ, Ὥ = {1, 8}, Ὦ ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ 
ʟʘʢʘʟʘ, Ὦ = {1, 34}, ʄij ï ʮʝʥʘ i-ʛʦ ʚʠʜʘ ʩʳʨʴʷ ʚ j-ʦʤ ʟʘʢʘʟʝ, ʤʣʥ ʨʫʙ./ʰʪ. 

ʄʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʦʪʥʦʩʷʪʩʷ ʢʦ ʚʩʝʤʫ ʦʙʲʸʤʫ ʟʘʢʘʟʘ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʧʫʩʢʘ ʤʝʞʜʫ ʧʝʨʠʦʜʘʤʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʚʳʩʪʫʧʘʶʪ 

ʥʝʟʘʚʠʩʠʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚ ʤʦʜʝʣʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ 

ʟʘʧʘʩʘʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ: ʟʘʧʘʩ i-ʛʦ ʚʠʜʘ ʨʝʩʫʨʩʘ ʧʦ j-ʤʫ ʟʘʢʘʟʫ (ɿij) ʥʝ 

ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʴʰʝ ʨʘʩʭʦʜʘ i-ʛʦ ʚʠʜʘ ʨʝʩʫʨʩʘ ʧʦ j-ʤʫ ʟʘʢʘʟʫ (ʄij). 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 15 ʪʠʧʦʚ ʨʘʙʦʯʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ k-ʛʦ ʪʠʧʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 5 ʜʦ 

34 ʝʜʠʥʠʮ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʛʨʫʟʢʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʥʘ ʜʘʥʥʦʤ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʬʦʥʜʦʤ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 15 ʪʠʧʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

&
̞̕

&̑ ́Ȣ̂̅ Ȣ̎ Ô̒ Ȣ̍&̒ Ȣ̍+̐Ȣ̏Ȣ 2   ,   (2) 

ʛʜʝ k ï ʥʦʤʝʨ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; &
̞̕
 ï ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʦʙʦʨʫʜʦʚʘʥʠʷ k-ʛʦ ʪʠʧʘ, ʯ/ʛʦʜ; &̑ ́Ȣ̂̅ Ȣ̎  ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʳʭ ʨʘʙʦʯʠʭ 

ʜʥʝʡ ʚ ʛʦʜʫ (Fʨʘʙ.ʜʥ. = 247 ʜʥ.); Ô̒ Ȣ̍ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʤʝʥʳ (tʩʤ. = 

8 ʯ); &̒ Ȣ̍. ï ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʥ (Fʩʤ. = 2 ʩʤ.); +̐Ȣ̏Ȣ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʚʨʝʤʷ ʧʨʦʩʪʦʷ k-ʛʦ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʣʘʥʦʚʦʤ ʨʝʤʦʥʪʝ (0,95-0,98); 2  ï 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ k-ʛʦ ʪʠʧʘ, ʝʜ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʟʘʢʘʟʘ ʠʟʚʝʩʪʥʳ ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʝʜʠʥʠʮʳ ʠʟʜʝʣʠʷ 

ʥʘ ʢʘʞʜʦʤ ʪʠʧʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

˟ В 4 Ø ,                     (3) 

ʛʜʝ ˟  ï ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʥʘ k-ʦʤ ʩʪʘʥʢʝ, ʥʦʨʤʦ-

ʯ/ʛʦʜ; n ï ʥʦʤʝʨ ʧʝʨʠʦʜʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʝʜʸʪʩʷ ʨʘʩʯʸʪ ʚʝʣʠʯʠʥʳ (2024 ʛʦʜ: n = 0 

, 2025 ʛʦʜ: n = 1, 2026 ʛʦʜ: n = 2); 4  ï ʥʦʨʤʘ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ k-ʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ j-ʛʦ ʟʘʢʘʟʘ, ʥʦʨʤʦ-ʯ/ʰʪ.; 

Ø  ï ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ j-ʦʛʦ ʟʘʢʘʟʘ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʰʪ./ʛʦʜ. 

ʉʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʥʘ k-ʦʤ ʩʪʘʥʢʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʦʙʦʨʫʜʦʚʘʥʠʷ k-ʛʦ ʪʠʧʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 
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ʦʛʨʘʥʠʯʝʥʠʝʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʝ.  

ʇʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʢʘʟʦʚ ˉ1ï̄ 15 ʩʬʦʨʤʠʨʦʚʘʥ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘʢʘʟʦʚ ʥʘʯʘʣʦʩʴ ʚ 2024 ʛʦʜʫ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʬʘʢʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʪʨʫʜʦʸʤʢʦʩʪʠ 2024 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪ, ʧʝʨʝʥʝʩʸʥʥʳʭ 

ʥʘ 2025 ʛʦʜ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʯʸʪʘ ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʚ 

2025 ʛʦʜʫ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ 

ʫʯʸʪʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʙʲʸʤʘ ʚ ʟʘʛʨʫʟʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʟʘʢʘʟʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩʫʤʤʘʨʥʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ: 

 ˟
˟̆  ̅  

,    (4) 

ʛʜʝ ˟  ï ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ j-ʤʫ ʟʘʢʘʟʫ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʪʳʩ. ʥʦʨʤʦ-ʯ, 

˟̆  ̅ ï ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ j-ʛʦ ʟʘʢʘʟʘ, ʥʦʨʤʦ-ʯ/ʰʪ.; 

Ø  ï ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ j-ʦʛʦ ʟʘʢʘʟʘ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʰʪ./ʛʦʜ. 

ʊʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ j-ʤʫ ʟʘʢʘʟʫ ʚ ʧʣʘʥʦʚʳʭ ʧʝʨʠʦʜʘʭ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʷʝʤʦʡ ʚʝʣʠʯʠʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʲʸʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʧʦ ʧʝʨʠʦʜʘʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʘʥʥʳʝ ʧʦ ʪʨʫʜʦʸʤʢʦʩʪʠ 

ʥʘ ʧʣʘʥʦʚʳʝ ʧʝʨʠʦʜʳ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ 

ʚʳʧʫʩʢʘ ʟʘʢʘʟʦʚ. 

ʊʘʢʞʝ ʚ ʨʘʩʯʸʪʝ ʩʫʤʤʘʨʥʦʡ ʚʝʣʠʯʠʥʳ ʪʨʫʜʦʸʤʢʦʩʪʠ ʟʘ ʧʝʨʠʦʜ 

ʫʯʠʪʳʚʘʝʪʩʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪ, ʥʝ ʦʧʠʩʘʥʥʳʭ ʚ ʟʘʜʘʯʝ ʦʧʪʠʤʠʟʘʮʠʠ. ɺ ʪʘʢʦʡ 

ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʪʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ: 

- ʚʦʚʣʝʢʣʠʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 2023 ʛʦʜʫ ʠ ʟʘʚʝʨʰʠʣʠʩʴ ʚ 2024 ʛʦʜʫ ï ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʫʯʝʩʪʴ ʪʨʫʜʦʸʤʢʦʩʪʴ ʠʭ ʨʘʙʦʪ ʚ ʩʫʤʤʘʨʥʦʡ ʚʝʣʠʯʠʥʝ ʟʘ 

ʧʝʨʠʦʜ 2024 ʛʦʜʘ ʠ ʥʝ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ; 

- ʷʚʣʷʶʪʩʷ ʅʀʆʂʈ, ʚʳʨʫʯʢʘ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦ ʢʦʪʦʨʳʤ ʥʝ ʫʯʘʩʪʚʫʶʪ 
ʚ ʨʘʩʯʸʪʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʘʥʘ 

ʚʳʧʫʩʢʘ ʧʦ ʥʠʤ ʥʝʚʦʟʤʦʞʥʦ ï ʦʙʲʸʤ ʨʘʙʦʪ ʧʦ ʅʀʆʂʈ ʩʦʩʪʘʚʣʷʝʪ 1 ʫ.ʝ. 

ʋʯʸʪ ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʦ ʅʀʆʂʈ ʚʝʜʸʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʠʩʢʘʞʘʣʘʩʴ 

ʧʦʪʨʝʙʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ, ʠʭ 

ʟʘʛʨʫʟʢʘ ʧʦ ʧʝʨʠʦʜʘʤ ʠ ʚʝʣʠʯʠʥʘ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʠʩʣʝʥʥʦʛʦ ʌʆʊ; 

- ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ ʚ 2026-2027 ʛʛ., ʥʦ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʟʘʜʘʯʝ 

ʦʧʪʠʤʠʟʘʮʠʠ. ɼʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʯʸʪʘ 

ʩʫʤʤʘʨʥʦʡ ʪʨʫʜʦʸʤʢʦʩʪʠ, ʬʦʥʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʩʪʘʚʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ 2026 ʛʦʜ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʝʨʩʦʥʘʣʫ ʚʢʣʶʯʘʶʪ ʩʨʝʜʥʠʡ ʤʝʩʷʯʥʳʡ 

ʥʦʤʠʥʘʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʤʝʩʷʯʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʩʨʝʜʥʶʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ (ʆʇʇ) ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʠ, 

ʧʨʦʮʝʥʪ ʨʘʙʦʪ ʩʚʝʨʭ ʛʨʘʬʠʢʘ, ʚʟʥʦʩʳ ʚ ʩʦʮʠʘʣʴʥʳʝ ʬʦʥʜʳ. ʂʨʦʤʝ ʚʝʣʠʯʠʥʳ 

ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʆʇʇ ʚ ʨʘʩʯʸʪʘʭ ʫʯʠʪʳʚʘʝʪʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʥʘʷ 

(ʧʦʪʨʝʙʥʘʷ) ʨʘʩʯʸʪʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʚ n-ʦʤ 

ʧʝʨʠʦʜʝ ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɼʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʳʚʘʝʪ, 

ʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʩ ʟʘʛʨʫʟʢʦʡ 100% ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʸʤʢʦʩʪʠ 

ʨʘʙʦʪ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʠ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʭ ʩ 
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ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʀʪʦʛʦʚʳʡ ʥʘʯʠʩʣʝʥʥʳʡ ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ (ʌʆʊ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ 

ʩʫʤʤʘ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʠ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʩʪʦʷʤʠ ʨʘʙʦʯʠʭ. 

ɽʩʣʠ ʚ ʧʝʨʠʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʠʟʢʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪ, ʪʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʆʇʇ ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ ʬʘʢʪʠʯʝʩʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʆʇʇ. ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʧʨʦʠʟʚʦʜʠʪ ʤʘʩʩʦʚʳʝ ʫʚʦʣʴʥʝʥʠʷ ʨʘʙʦʯʠʭ ï ʠʭ ʟʘʛʨʫʟʢʘ 

ʩʥʠʞʘʝʪʩʷ ʜʦ ʚʝʣʠʯʠʥʳ ʥʠʞʝ 100%, ʘ ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʨʦʜʦʣʞʘʝʪ 

ʥʘʯʠʩʣʷʪʴʩʷ ʧʦ ʧʦʚʨʝʤʝʥʥʦʡ ʬʦʨʤʝ ʦʧʣʘʪʳ ʪʨʫʜʘ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʘʙʦʯʝʤ ʚʨʝʤʝʥʝʤ). ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʟʘʛʨʫʟʢʘ ʨʘʙʦʯʠʭ 

ʩʥʠʞʝʥʘ, ʘ ʥʘʯʠʩʣʝʥʥʳʡ ʌʆʊ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʤʝʥʷʶʪʩʷ 

ʧʨʦʧʦʨʮʠʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʚʝʣʠʯʠʥ: ʚʝʣʠʯʠʥʘ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʥʠʞʘʝʪʩʷ, ʘ ʚʝʣʠʯʠʥʘ 

ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʦʧʣʘʪʝ ʪʨʫʜʘ ʨʘʙʦʯʠʭ ʚʦ 

ʚʨʝʤʷ ʧʨʦʩʪʦʝʚ, ʨʘʩʪʸʪ [2. 5]. 

ɿʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʧʦʣʥʝʥʠʝʤ j-ʛʦ ʟʘʢʘʟʘ ʚ n-ʦʤ 

ʧʝʨʠʦʜʝ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ˡ˛  ˟  ˟  ˞ ̓̎̏ ̘̑̍̏  ,   (5) 

ʛʜʝ ˡ˛  ˟ ï ʦʧʣʘʪʘ ʪʨʫʜʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʧʦ j-ʦʤʫ 

ʟʘʢʘʟʫ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʤʣʥ ʨʫʙ./ʛʦʜ; ˟  ï ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ j-ʤʫ ʟʘʢʘʟʫ ʚ 

n-ʦʤ ʧʝʨʠʦʜʝ, ʪʳʩ. ʥʦʨʤʦ-ʯ, ˞̓̎̏ ̘̑̍̏  ï ʩʨʝʜʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʜʠʥ ʥʦʨʤʦ-ʯʘʩ ʚ 

n-ʦʤ ʧʝʨʠʦʜʝ, ʪʳʩ. ʨʫʙ./ʥʦʨʤʦ-ʯ. 

 ʉʨʝʜʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʜʠʥ ʥʦʨʤʦ-ʯʘʩ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ 

ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʢ ʪʨʫʜʦʸʤʢʦʩʪʠ ʨʘʙʦʪ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʧʝʨʠʦʜʝ. 

ʈʘʩʯʸʪ ʦʪʯʠʩʣʝʥʠʡ ʚ ʩʦʮʠʘʣʴʥʳʝ ʬʦʥʜʳ ʧʦ ʢʘʞʜʦʤʫ ʟʘʢʘʟʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʩʪʘʚʢʝ (Ë̒ ̏)̗, ʨʘʚʥʦʡ 30,12% ʦʪ ʦʧʣʘʪʳ ʪʨʫʜʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʙʦʯʠʭ. 

ɺ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʥʘʢʣʘʜʥʳʭ 

(ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ) ʨʘʩʭʦʜʦʚ ʧʦ ʧʦʜʨʘʟʜʝʣʝʥʠʶ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʬʦʥʜ 

ʦʧʣʘʪʳ ʪʨʫʜʘ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʩʦʮʠʘʣʴʥʳʝ ʦʪʯʠʩʣʝʥʠʷ, ʨʘʩʭʦʜʳ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʠʟʥʦʩ ʠ ʘʤʦʨʪʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ 

ʩʨʝʜʩʪʚ, ʨʘʩʭʦʜʳ ʥʘ ʨʝʤʦʥʪ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʨʝʤʦʥʪ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʩʯʠʪʘʶʪʩʷ ʩʫʤʤʘʨʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦ 

ʢʘʞʜʦʤʫ ʧʦʜʨʘʟʜʝʣʝʥʠʶ, ʘ ʜʘʣʝʝ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʟʘʢʘʟʘʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ 

ʵʪʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ [6]. ɹʘʟʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ 

ʷʚʣʷʝʪʩʷ ʦʧʣʘʪʘ ʪʨʫʜʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ. ɺʝʣʠʯʠʥʘ 

ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ (ʆʇɿ), ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʥʘ ʟʘʢʘʟ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

˛˜  ̝ ˡ˛  ˟
˛˜ ̝ 

ˡ˛ ˟̐ ̑̏̉̈̃  
,   (6) 

ʛʜʝ ˛˜  ̝ ï ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʚ j-ʦʤ ʟʘʢʘʟʝ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, 

ʤʣʥ ʨʫʙ.; ˡ˛  ˟ ï ʦʧʣʘʪʘ ʪʨʫʜʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʧʦ j-ʦʤʫ 

ʟʘʢʘʟʫ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʤʣʥ ʨʫʙ./ʛʦʜ; ˛˜ ̝ ï ʩʫʤʤʘʨʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘʢʣʘʜʥʳʭ 

(ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ) ʟʘʪʨʘʪ ʧʦ ʧʦʜʨʘʟʜʝʣʝʥʠʶ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʤʣʥ 

ʨʫʙ./ʛʦʜ; ˡ˛˟̐̑ ̏̉̈  ï ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 
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(7) 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʤʣʥ ʨʫʙ./ʛʦʜ. 

 

ĝЕЖıВİĮĭЕĩВĲĲВĿ!ĳЕЗĴВĲЕĩįВ!ĭВīВķĮ!ЕĳĴĮıĮĭВĶĮĮ 
ɺ ʟʘʜʘʯʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʭj*n ï ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʘʢʘʟʦʚ ʚ 2025-2026 ʛʛ., ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʘʣʦʚʦʡ 

ʧʨʠʙʳʣʠ ʩ ʫʯʸʪʦʤ ʠʤʝʶʱʠʭʩʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺʘʣʦʚʘʷ ʧʨʠʙʳʣʴ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʟʘʢʘʟʦʚ (ʥʘʯʠʥʘʷ ʩ ʟʘʢʘʟʘ ˉ16) 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʚʳʨʫʯʢʦʡ ʧʦ ʟʘʢʘʟʘʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ: 

˜̃ ́ ̌Ø ˣ  ˙ ˡ˛˟ρ Ë̒ ̗̏ ˛˜ ̝  

˞ː  ̃ ˣ̆  ̅  ̖ ˙   

˟ ˞̓̎̏ ̘̑̍̏́ ̒ ρ Ë̒ ̏ ̗  
˛˜ ̝

В ˟ ˞̓̎̏ ̘̑̍̏́ ̒

ὅː  ̃ȟ       

 

ʛʜʝ ˜̃ ́ ̌ ï ʚʘʣʦʚʘʷ ʧʨʠʙʳʣʴ ʧʦ j-ʦʤʫ ʟʘʢʘʟʫ, ʤʣʥ ʨʫʙ.,  xï ʚʳʨʫʯʢʘ ʧʦ j-

ʦʤʫ ʟʘʢʘʟʫ, ʤʣʥ ʨʫʙ., ˙ ï ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ j-ʦʤ 

ʟʘʢʘʟʝ, ʤʣʥ ʨʫʙ./ʰʪ., ˡ˛  ˟ï ʦʧʣʘʪʘ ʪʨʫʜʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ 

ʧʦ j-ʦʤʫ ʟʘʢʘʟʫ, ʤʣʥ ʨʫʙ., Ë̒ ̗̏ ï ʩʪʘʚʢʘ ʩʦʮʠʘʣʴʥʳʭ ʦʪʯʠʩʣʝʥʠʡ, ˛˜  ̝ ï 

ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʚ j-ʦʤ ʟʘʢʘʟʝ ʚ n-ʦʤ ʧʝʨʠʦʜʝ, ʤʣʥ ʨʫʙ./ʛʦʜ, ˞ː  ̃ 

ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʢʣʘʜʘ ʚ j-ʦʤ ʟʘʢʘʟʝ, 

ʤʣʥ ʨʫʙ.  

ʌʦʨʤʫʣʘ ʚʘʣʦʚʦʡ ʧʨʠʙʳʣʠ ʚʳʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ (1), (5), 

(6).  

ʅʝʠʟʚʝʩʪʥʳʝ (ʚʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ) ʚ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʝ ï ʵʪʦ 

Ø   ï ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʢʘʟʦʚ ʚ 2025-2026 ʛʛ. {ʭ16éʭ34}, ʰʪ./ʛʦʜ.  

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ: 

˜̃ ́ ̌Ø ˣ̆  ̅  ̖ ˙   

 ˟ ˞̓̎̏ ̘̑̍̏́ ̒ ρ Ë̒ ̏ ̗  
˛˜ ̝

В  ˟ ˞̓̎̏ ̘̑̍̏́ ̒

 ὅː  ̃ O  

ᴼÍÁØ                                                                   ψ  

ʆʛʨʘʥʠʯʝʥʠʷ: 

 Ὠ В  ̖ ï ʧʣʘʥ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʦʙʲʸʤ 

ʧʨʦʜʫʢʮʠʠ, ʥʘ ʢʦʪʦʨʫʶ ʠʤʝʝʪʩʷ ʩʧʨʦʩ; 

 ̖  Ó 0 ï ʧʣʘʥ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʚʝʣʠʯʠʥʦʡ; 

 ̖  Ó Ὠ ï ʧʣʘʥ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʚ ʧʝʨʚʦʤ ʧʝʨʠʦʜʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʝʥ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʤʠʥʠʤʘʣʴʥʦʤʫ ʦʙʲʸʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʧʝʨʚʦʤ ʧʝʨʠʦʜʝ; 
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  &
̞̕

 Ó  В 4 Ø  ï ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʥʘ k-ʦʤ ʩʪʘʥʢʝ 

ʚ n-ʦʤ ʧʝʨʠʦʜʝ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ k-

ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

 ̝   Ó ̇ ï ʟʘʧʘʩ i-ʛʦ ʚʠʜʘ ʨʝʩʫʨʩʘ ʧʦ j-ʤʫ ʟʘʢʘʟʫ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʴʰʝ 

ʨʘʩʭʦʜʘ i-ʛʦ ʚʠʜʘ ʨʝʩʫʨʩʘ ʧʦ j-ʤʫ ʟʘʢʘʟʫ. 
 

ЎГĭИİļĴВĴĻ!ЖГĸГĲĮĿ!ЕĳĴĮıĮĭВĶĮЕĲĲЕД!ĭВīВķĮ 
ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʘʙʣʠʯʥʦʤ ʨʝʜʘʢʪʦʨʝ, ʢʫʜʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʥʝʩʝʥʳ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʩʚʷʟʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘʭʦʞʜʝʥʠʷ ʵʢʩʪʨʝʤʫʤʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʦʙʦʙʱʸʥʥʦʛʦ ʧʨʠʚʝʜʸʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ (ʆʇɻ), 

ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʥʘʜʩʪʨʦʡʢʝ çʇʦʠʩʢ ʨʝʰʝʥʠʷè ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ. ɼʘʥʥʳʡ 

ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʢ ʟʘʜʘʯʘʤ ʩ ʥʝʣʠʥʝʡʥʦʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ [7. 8]. 

ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʥʘʜʩʪʨʦʡʢʠ çʇʦʠʩʢ ʨʝʰʝʥʠʷè ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ.1.  
 

ʈʠʩ. 1. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʥʘʜʩʪʨʦʡʢʠ çʇʦʠʩʢ ʨʝʰʝʥʠʷè 

 

ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʧʦʣʫʯʝʥ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʚʘʣʦʚʫʶ ʧʨʠʙʳʣʴ ʧʨʠ 

ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ 
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ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 2. ʉʨʘʚʥʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʩʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʣʘʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʥʘ 

ʨʠʩ. 3. 

ʈʠʩ. 2. ʇʦʢʘʟʘʪʝʣʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʨʞʠʥʘʣʴʥʦʡ ʠ 

ʚʘʣʦʚʦʡ ʧʨʠʙʳʣʠ 
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ʈʠʩ. 3. ʉʨʘʚʥʝʥʠʝ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 2025-2026 ʛʛ. ʜʦ ʠ ʧʦʩʣʝ 

ʦʧʪʠʤʠʟʘʮʠʠ 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. 3, ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʧʣʘʥʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʙʳʣʘ ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʥʘ 2025 ʛʦʜ: 3697 

ʰʪ. ʚ 2025 ʛʦʜʫ ʠ 2815 ʰʪ. ʚ 2026 ʛʦʜʫ. ʇʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʥʝʩʝʥʘ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ: 2279 ʰʪ. ʚ 

2025 ʛʦʜʫ ʠ 4233 ʰʪ. ʚ 2026 ʛʦʜʫ. ɼʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ ʧʝʨʠʦʜʘʤ, ʧʦʚʳʰʘʷ ʟʘʛʨʫʟʢʫ 

ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ. ʀʟʤʝʥʝʥʠʝ 

ʪʨʫʜʦʸʤʢʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʧʣʘʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.  

 
ʈʠʩ. 4. ʉʨʘʚʥʝʥʠʝ ʪʨʫʜʦʸʤʢʦʩʪʠ ʚ 2024-2026 ʛʛ. ʜʦ ʠ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ 
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ɼʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ ʚʳʧʫʩʢʘ ʪʨʫʜʦʸʤʢʦʩʪʴ ʙʳʣʘ ʥʝʨʘʚʥʦʤʝʨʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʧʝʨʠʦʜʘʤ: ʚ 2025-2026 ʛʛ. ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩ 764 ʪʳʩ. ʥʦʨʤʦ-ʯʘʩʦʚ ʜʦ 523 ʪʳʩ. ʥʦʨʤʦ-ʯʘʩʦʚ. 

ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʫʜʦʸʤʢʦʩʪʴ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 

ʦʜʥʦʤ ʫʨʦʚʥʝ ʚ 2025-2026 ʛʛ., ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʴ ʦʙʲʸʤʘ ʨʘʙʦʪ ʩ 2025 ʛ. ʧʝʨʝʥʝʩʝʥʘ 

ʥʘ 2026 ʛ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʝ ʆʇʇ, ʵʬʬʝʢʪʠʚʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʭ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʩʥʠʞʝʥʠʶ ʧʨʦʩʪʦʝʚ ʠ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ʊʘʢʞʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʟʘʛʨʫʟʢʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʨʘʩʪʸʪ ʚʝʣʠʯʠʥʘ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʝʣʠʯʠʥʘ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʨʘʩʭʦʜʦʚ ʪʝʢʫʱʝʛʦ ʧʝʨʠʦʜʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʩʪʦʷʤʠ ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʩʦʢʨʘʱʘʝʪʩʷ. ʀʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʜʦ ʠ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ ʚʳʧʫʩʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 5. 

ɺʝʣʠʯʠʥʘ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚ 2026 ʛʦʜʫ ʩʦʢʨʘʪʠʣʘʩʴ ʩ 93 ʤʣʥ 

ʨʫʙ. ʜʦ 58 ʤʣʥ ʨʫʙ. ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ.  

ʆʧʪʠʤʠʟʘʮʠʷ ʧʦʟʚʦʣʠʣʘ ʫʤʝʥʴʰʠʪʴ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ 

ʚʪʦʨʦʛʦ ʧʝʨʠʦʜʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 35%. ʕʪʦ ʩʥʠʞʝʥʠʝ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʚʘʣʦʚʫʶ 

ʧʨʠʙʳʣʴ 2026 ʛʦʜʘ, ʧʦʪʦʤʫ ʯʪʦ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʝ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʟʘʢʘʟʘʤ ʠ ʥʝ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, 

ʨʝʘʣʠʟʫʝʤʦʡ ʚ 2025 ʠ 2026 ʛʦʜʘʭ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʟʘʪʨʘʪʳ). ɺʝʣʠʯʠʥʘ ʚʳʯʠʪʘʝʪʩʷ ʠʟ ʚʳʨʫʯʢʠ 2026 ʛʦʜʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʤʝʥʴʰʝʥʠʝ ʵʪʠʭ ʨʘʩʭʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʚʘʣʦʚʦʡ ʧʨʠʙʳʣʠ 

ʢʦʤʧʘʥʠʠ. 

 
ʈʠʩ. 5. ɺʝʣʠʯʠʥʘ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚ 2026 ʛ. ʜʦ ʠ ʧʦʩʣʝ 

ʦʧʪʠʤʠʟʘʮʠʠ 

 

ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʙʳʣʠ ʜʦ ʠ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 

6. 
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ʈʠʩ. 6. ʇʦʢʘʟʘʪʝʣʠ ʧʨʠʙʳʣʠ ʚ 2025 ʛ. ʜʦ ʠ ʧʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ 

 

ʆʙʘ ʧʦʢʘʟʘʪʝʣʷ ʠʤʝʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ: ʤʘʨʞʠʥʘʣʴʥʘʷ ʧʨʠʙʳʣʴ 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 70 ʤʣʥ ʨʫʙ./ʛʦʜ, ʚʘʣʦʚʘʷ ʧʨʠʙʳʣʴ ï ʥʘ 89 ʤʣʥ ʨʫʙ./ʛʦʜ ʚʚʠʜʫ 

ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʦʚ ʚʳʧʫʩʢʘ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ 

ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʝʨʩʦʥʘʣʘ, ʩʦʢʨʘʪʠʪʴ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ, 

ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ęВįİľķГĲĮГ 
ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʣʘʥʘ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʩ ʫʯʸʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʪʨʫʜʦʚʳʤ, 

ʤʘʪʝʨʠʘʣʴʥʳʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʦʩʪ ʚʘʣʦʚʦʡ 

ʧʨʠʙʳʣʠ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʄʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʚʢʣʶʯʘʷ ʩʝʨʠʡʥʳʝ, ʝʜʠʥʠʯʥʳʝ ʠ ʤʝʣʢʦʩʝʨʠʡʥʳʝ, ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʩʠʩʪʝʤʳ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʜʜʝʨʞʢʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʭʦʜʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʤʝʪʦʜʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ: ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʨʘʞʝʥʥʳʡ ʯʝʨʝʟ ʚʝʢʪʦʨ ʵʥʪʨʦʧʠʠ; ʩʪʝʧʝʥʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ; ʢʚʘʣʠʬʠʢʘʮʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʅʘ ʙʘʟʝ 

ʘʥʘʣʠʟʘ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʧʦʩʪʨʦʝʥʠʷ ʤʝʪʦʜʠʢʠ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʵʥʪʨʦʧʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ. 

 

 

An approach to the design of strategic planning methodology in 
vertical integrated structures 

 

Danilov M.D.1, Falko S.G.2  

1student, Bauman Moscow State Technical University; 
2Professor, Doctor of economics, Head of the Chair of Economics and Organization of Production, 

 Bauman University, Moscow. 

 

 
Abstract. The article is devoted to the development of an approach to the design 

of strategic planning methodology in vertical integrated structures. The key 

factors influencing the quality of strategic planning are considered: the level of 

development of the production system, expressed through the vector of entropy; 

the degree of information asymmetry; the qualifications of performers. Based on 

the analysis of these factors, the paper presents the main stages of methodology 

development, as well as directions for further research aimed at improving the 

quality of strategic planning in integrated structures.  

Keywords: strategic planning, vertical integrated structures, entropy, 

information asymmetry. 
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ІĩГīГĲĮГ 
ʋʥʠʬʠʢʘʮʠʷ ʤʝʪʦʜʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʘʥʘʣʠʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʪʨʫʜʥʠʢʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʚʳʧʦʣʥʷʶʪ ʦʙʷʟʘʥʥʦʩʪʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ 

ʠ ʠʩʧʦʣʥʠʪʝʣʷʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʚ ʜʦʯʝʨʥʠʭ 

ʦʙʱʝʩʪʚʘʭ. ʆʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʠʨʝʢʪʠʚʥʦ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʕʪʦ ʚʝʜʝʪ ʢ ʚʳʩʦʢʦʡ ʜʦʣʝ 

ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ ʚ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʤʝʪʦʜʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʘʙʦʪʢʝ çʬʦʨʤʘʣʴʥʦʡè 

ʩʪʨʘʪʝʛʠʠ ʚ ʜʦʯʝʨʥʝʤ ʦʙʱʝʩʪʚʝ, ʥʝ ʩʚʷʟʘʥʥʦʡ ʩ ʦʧʝʨʘʪʠʚʥʳʤʠ ʧʣʘʥʘʤʠ ʠʣʠ ʢ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʨʦʛʥʦʟʫ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʟʚʦʣʠʪ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʪʴ 

ʧʦʪʝʥʮʠʘʣ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʣʘʥʦʚʦʤ ʧʝʨʠʦʜʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʘ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ 

ʛʦʣʦʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʦʣʘʛʘʪʴʩʷ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʥʦ ʠ ʥʘ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʮʝʥʠʚʘʶʱʠʭ 

ʩʣʦʞʥʦʩʪʴ ʩʘʤʦʡ ʤʝʪʦʜʠʢʠ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʫʶʱʠʭ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʤʝʪʦʤ ï ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

 

ЍЕīЙЕīĻ!į!ЕĶГĲįГ!įВķГЗĴĩВ!ЗĴЖВĴГĪĮķГЗįЕĪЕ!ĳİВĲĮЖЕĩВĲĮĿ!ĩ!ЕЖĪВĲĮĭВĶĮĮ 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʢʠʝ ʧʦʜʭʦʜʳ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ 

ʦʮʝʥʢʠ ʝʛʦ ʤʝʪʦʜʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʠʢ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʝʜʫʱʠʤ 

ʧʦʜʭʦʜʦʤ ʢ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ: ʤʝʪʦʜʠʢ 

[1], ʠʥʩʪʨʫʤʝʥʪʦʚ [2] ʠ ʤʝʪʦʜʦʚ [3], ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʝʛʦ ʧʨʦʮʝʩʩʝ, ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʝʨʠʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʝʨʪʫ ʜʘʪʴ ʦʮʝʥʢʫ ʦʙʲʝʢʪʫ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʝʢʦʪʦʨʳʭ ʧʨʘʚʠʣʘʭ, ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʢʦʪʦʨʳʭ ʦʙʲʝʢʪ ʦʮʝʥʢʠ 

ʧʨʠʟʥʘʝʪʩʷ ʥʝʢʘʯʝʩʪʚʝʥʥʳʤʠ.  

ʄʝʪʦʜʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʘʤʠ ʚ ʨʘʙʦʪʝ [1], ʚʢʣʶʯʘʝʪ ʪʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʮʝʥʦʯʥʳʭ ʵʪʘʧʘ: ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʘʧʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʭʠʥʜʩʘʡʪ. 

ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʚʳʥʦʩʠʪʩʷ ʠʪʦʛʦʚʦʝ ʨʝʟʶʤʝ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʚ ʦʮʝʥʢʝ ʤʝʪʦʜʠʢʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʥʪʨʦʣʣʠʥʛʦʚʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʤʠ ʤʝʪʦʜʠʢʠ, 

ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʦʣʴʢʦ ʧʦ ʝʸ ʧʦʟʠʮʠʠ ʥʘ 

ʢʨʠʚʦʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʘʷ ʘʧʦʩʪʝʨʠʦʨʥʦʩʪʴ ʤʝʪʦʜʠʢʠ, ʥʝ 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʧʨʠʦʨʥʦ. 
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ɺ ʨʘʙʦʪʝ [2] ʘʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʤʝʪʦʜʦʚ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉʆʄʉʋ), ʚʢʣʶʯʘʶʱʘʷ 23 ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷ 

ʜʣʷ ʦʮʝʥʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʂʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʨʘʥʛ ʚʘʞʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʩʠʣʴʥʳʝ ʠ 

ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʢʘʞʜʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʜʥʘʢʦ ʥʝ ʫʯʠʪʳʚʘʝʪ ʬʘʢʪʦʨ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʙʦʪʥʠʢʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʥʫʞʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɸʚʪʦʨʘʤʠ ʚ ʨʘʙʦʪʝ [3] ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 28 ʤʝʪʦʜʦʚ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʪʝʭʥʠʢ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʦʜ ʋʦʨʜʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 11 ʢʨʠʪʝʨʠʷʭ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʪʘʣʦ ʨʘʟʜʝʣʝʥʠʝ 28 ʤʝʪʦʜʦʚ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ, ʪʨʝʙʫʝʤʳʤ ʢʚʘʣʠʬʠʢʘʮʠʷʤ ʠ ʦʙʲʝʤʫ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ (ʨʠʩ. 1). ʊʘʢʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʥʠʤʘʥʠʝ ʧʨʠʤʝʥʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʠʩʧʦʣʥʠʪʝʣʷʤ.  

ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ [3] 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʦʮʝʥʢʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʣʫʙʦʢʦ ʧʨʦʨʘʙʦʪʘʥʘ ʦʮʝʥʢʘ ʩʘʤʠʭ ʤʝʪʦʜʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʝʪʦʜʝ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʧʦ ʥʘʙʦʨʫ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʘʞʜʳʤ ʠʟ ʘʚʪʦʨʦʚ. ʊʘʢʞʝ ʘʚʪʦʨʘʤʠ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ: 1) ʢʚʘʣʠʬʠʢʘʮʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ, 2) ʧʦʣʥʦʪʘ ʧʦʣʫʯʘʝʤʦʡ ʠʟ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʥʬʦʨʤʘʮʠʠ, 3) ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ.  

 

ĜЖЕĩГĲļ!ЖВĭĩĮĴĮĿ!ĳЖЕĮĭĩЕīЗĴĩГĲĲЕД!ЗĮЗĴГıĻ 
ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɽ.ɹ. ʂʦʣʙʘʯʝʚ [15]: 

çʉʪʝʧʝʥʴ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʇʉ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ 

ʫʨʦʚʥʝʤ ʝʝ ʵʥʪʨʦʧʠʠ, ʘ ʩʥʠʞʝʥʠʝ ʝʝ ʧʦʢʘʟʘʪʝʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʨʫʢʪʫʨʳè. ʇʦʜʦʙʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʙʳʣʘ 

ʧʦʜʜʝʨʞʘʥʘ ʘʚʪʦʨʘʤʠ ʚ ʨʘʙʦʪʘʭ [7,10]. ɸ ʧʦʜʭʦʜ ʵʥʪʨʦʧʠʡʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ [4-6, 8-11].  

ʊʘʢ ʚ ʨʘʙʦʪʝ [6] ʦʧʠʩʘʥʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʜʣʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ʪʘʢ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʨʘʙʦʪʝ [4] ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʘʩʯʝʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ çʫʩʣʦʚʥʘʷ ʵʥʪʨʦʧʠʷè ʧʦ 
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ʤʝʪʦʜʫ ɸʣʴʬʨʝʜʘ ʈʝʥʴʠ ʠ çʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳè ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʝʧʨʝʨʳʚʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʢʦʥʪʨʦʣʝ 

ʧʦʪʦʯʥʦʡ ʣʠʥʠʠ ʩʙʦʨʢʠ. ɸʚʪʦʨʳ ʚ ʩʪʘʪʴʝ [5] ʨʘʟʚʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ 

ʢ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʲʝʜʠʥʷʶʱʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʵʥʪʨʦʧʠʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪ ʵʥʪʨʦʧʠʶ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʘʞʥʦʩʪʠ. ɺ ʨʘʙʦʪʝ [9] ʘʚʪʦʨʳ ʧʨʠʤʝʥʷʶʪ ʵʥʪʨʦʧʠʡʥʳʡ ʧʦʜʭʦʜ 

ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠʥʚʝʩʪʠʮʠʡ ʚ ʢʦʤʧʘʥʠʠ, ʘ ʚ ʩʪʘʪʴʝ [11] ʜʣʷ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥ, ʢʘʢ ʝʸ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʚʭʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʚ ʚʳʭʦʜʥʫʶ ʧʨʦʜʫʢʮʠʶ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʪʝʨʷʭ ʠ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ 

ʧʣʘʥʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ɽ.ɹ. ʂʦʣʙʘʯʝʚʳʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʵʥʪʨʦʧʠʷ, ʘ ʠʤʝʥʥʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʥʪʨʦʧʠʠ ʐʝʥʥʦʥʘ [15]. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʩʦʙʳʪʠʡ ʚ ʩʠʩʪʝʤʝ ð ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʩʩʯʠʪʘʪʴ ʝʸ ʤʦʞʥʦ ʧʦ ʬʦʨʤʫʣʝ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʠʞʝ: 

( ÃÐÌÎ
ρ

Ð
 

ʛʜʝ ʅ ð ʵʥʪʨʦʧʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ; pi ð ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʦʩʪʦʷʥʠʡ i-ʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ; ʩ ð ʥʝʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʘʷ. 

ɼʘʣʝʝ ʠʜʝʠ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʪʨʦʧʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʠ 

ʨʘʟʚʠʪʳ ʘʚʪʦʨʘʤʠ [7,11]. ʊʘʢ ʚ ʨʘʙʦʪʝ [7] ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʥʪʨʦʧʠʠ ʧʦ ʩʫʤʤʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʛʨʫʧʧʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʝʸ 

ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʷʤʠ ʤʝʞʜʫ ʩʦʙʦʡ: ʯʝʤ ʙʦʣʴʰʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ ʩʠʩʪʝʤʳ ʚ ʪʝʯʝʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʪʝʤ ʚʳʰʝ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

Å ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ, ʪʦ ʝʩʪʴ ʥʘʩʢʦʣʴʢʦ 

ʟʘʧʘʨʘʣʣʝʣʝʥʳ ʨʘʙʦʪʳ; 

Å ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʘʤʦʡ ʜʣʠʥʥʦʡ ʨʘʙʦʪʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʟʘʧʘʨʘʣʣʝʣʠʚʘʥʠʠ; 

Å ʩʨʝʜʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʨʘʙʦʪʝ [11] ʘʚʪʦʨ ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʥʪʨʦʧʠʶ ʥʝ ʢʘʢ ʩʢʘʣʷʨʥʘʷ 

ʚʝʣʠʯʠʥʫ, ʘ ʢʘʢ ʚʝʢʪʦʨʥʫʶ. ʕʪʦʪ ʚʝʢʪʦʨ (9 ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪ: 
ʵʥʪʨʦʧʠʠ ʭʘʦʪʠʯʥʦʩʪʠ (9  ʠ ʵʥʪʨʦʧʠʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ (9 : 

(9  (9  Ƞ (9   

ʇʝʨʚʘʷ ʢʦʤʧʦʥʝʥʪʘ ʵʥʪʨʦʧʠʡʥʦʛʦ ʚʝʢʪʦʨʘ ï ʵʥʪʨʦʧʠʷ ʭʘʦʪʠʯʥʦʩʪʠ (9  

ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʙʝʩʧʦʨʷʜʢʘ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʠ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ 

ʚ ʩʠʩʪʝʤʝ. ɺʦʟʨʘʩʪʘʥʠʝ ʵʪʦʡ ʢʦʤʧʦʥʝʥʪʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʝʨʶ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, 
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ʧʦʷʚʣʝʥʠʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʙʦʝʚ, ʨʦʩʪ ʯʠʩʣʘ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

(9 ÌÎʎ ÍÌÎЍςʌÅ 

ɺʪʦʨʘʷ ʢʦʤʧʦʥʝʥʪʘ ʵʥʪʨʦʧʠʡʥʦʛʦ ʚʝʢʪʦʨʘ ï ʵʥʪʨʦʧʠʷ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ 

(9  ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʪʨʫʢʪʫʨ ʚ ʩʠʩʪʝʤʝ, ʝʸ ʩʧʦʩʦʙʥʦʩʪʴ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʠ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʬʦʨʤ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʨʘʩʪʘʥʠʝ ʵʥʪʨʦʧʠʠ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʨʘʟʚʠʪʠʠ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ 

ʫʤʝʥʠʡ, ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʣʦʞʥʝʥʠʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, 

ʨʘʩʰʠʨʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

(9   ÌÎ 2  Ⱦ ς ȟ 
ʛʜʝ R ð ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʩʣʫʯʘʡʥʦʛʦ ʚʝʢʪʦʨʘ Y. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʝ ʪʦʣʴʢʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʘʤ 

ʧʦʢʘʟʘʪʝʣʴ, ʥʦ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʜʠʥʘʤʠʢʫ. ʆʪʩʣʝʞʠʚʘʷ ʠʟʤʝʥʝʥʠʝ æH 

ʵʥʪʨʦʧʠʠ ʚ ʮʝʣʦʤ ʠ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʩʦʩʪʦʷʥʠʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʥʘʨʫʞʠʪʴ ʟʘʨʦʞʜʘʶʱʠʝʩʷ ʪʝʥʜʝʥʮʠʠ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ [11]. ʊʘʢʞʝ ʚʝʣʠʯʠʥʫ ʫʙʳʣʠ ʵʥʪʨʦʧʠʠ æH(Ů,ɖ) ʤʦʞʥʦ 

ʧʦʥʠʤʘʪʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʝ Ů, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ 

ʥʘʙʣʶʜʝʥʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ɖ [15]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʦʞʥʦ ʪʘʢʞʝ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʣʶʙʳʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʇʉ, ʦʙʫʩʣʦʚʣʝʥʳ 

ʥʝʜʦʩʪʘʪʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʣʝʤʝʥʪʘʭ ʝʝ ʩʪʨʫʢʪʫʨʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʠʤ ʠʟ 

ʧʫʪʝʡ ʧʨʝʦʜʦʣʝʥʠʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʇʉ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʧʘʜʘʝʪ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʛʦʣʦʚʥʘʷ ʢʦʤʧʘʥʠʷ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʧʨʠʥʠʤʘʷ ʥʘ 

ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʦʮʝʩʩʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩʥʠʞʘʝʪ ʵʥʪʨʦʧʠʶ ʜʦʯʝʨʥʠʭ ʦʙʱʝʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʧʦʢʘʟʘʪʝʣʷ ʵʥʪʨʦʧʠʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʘʞʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪʩʣʝʞʠʚʘʪʴ ʢʘʢ ʝʛʦ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʠ ʘʙʩʦʣʶʪʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ. ʋʯʘʩʪʢʠ ʩ ʥʠʟʢʦʡ ʵʥʪʨʦʧʠʝʡ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʠʟʢʘʷ, ʪʨʝʙʫʶʪ ʤʝʥʴʰʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʤʝʪʦʜʠʢ ʠ 

ʜʦʧʫʩʢʘʶʪ ʫʧʨʦʱʝʥʥʳʝ ʤʦʜʝʣʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚʳʩʦʢʦʵʥʪʨʦʧʠʡʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʨʘʩʰʠʨʝʥʥʦʤ ʢʦʥʪʨʦʣʣʠʥʛʝ ʠ 

ʪʦʯʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 

ĚĲĵЕЖıВĶĮЕĲĲВĿ!ВЗĮııГĴЖĮĿ 
ʇʦʣʥʦʪʫ ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ð ʵʪʦ 

ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʥʠʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠʣʠ ʨʳʥʦʯʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʨʘʩʧʦʣʘʛʘʶʪ ʥʝʦʜʠʥʘʢʦʚʳʤ ʦʙʲʝʤʦʤ, ʢʘʯʝʩʪʚʦʤ ʠʣʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʬʝʥʦʤʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʘʩʠʤʤʝʪʨʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ [14]: 

- ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩʪʦʨʦʥʳ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘʙʣʶʜʘʝʪʩʷ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ; 

- ʧʨʝʜʤʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʤʝʩʪʦ 

ʫʢʘʟʘʥʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ; 

- ʩʦʙʩʪʚʝʥʥʦ ʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʦʡ ʚʣʘʜʝʝʪ ʦʜʥʘ ʩʪʦʨʦʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʝ ʚʣʘʜʝʝʪ ʜʨʫʛʘʷ; 

- ʢʦʥʪʝʢʩʪ ʘʥʘʣʠʟʘ (ʨʳʥʦʯʥʘʷ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 
ʷʚʣʝʥʠʝ); 

- ʧʦʩʣʝʜʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ, ʚʳʜʝʣʷʝʤʳʝ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʡ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ, ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʨʘʙʦʪʝ [13] ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʘʩʠʤʤʝʪʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʪʢʣʦʥʝʥʠʝ ʦʜʥʦʡ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ὪὭ ʦʪ ʢʦʥʩʪʘʥʪʳ: 

ὃὍ ȿὪὭὧȿ 
ɸ ʝʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʘʥʪʳ ʚʳʙʨʘʪʴ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ  Í, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʘʩʠʤʤʝʪʨʠʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʩʨʝʜʥʝʛʦ ʣʠʥʝʡʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (MAI) ʠʣʠ ʚʝʣʠʯʠʥʫ 

ʜʠʩʧʝʨʩʠʠ (DAI):  

-!) 
ρ

Î
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Î
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ʆʜʥʘʢʦ ʵʪʠ ʚʝʣʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ 

ʘʩʠʤʤʝʪʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʦʩʷʪ ʘʙʩʪʨʘʢʪʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʪʘʢ ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʦʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ ÆÉ, ʜʦʩʪʫʧʥʦʡ 
ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʘʛʝʥʪʘʤ.  

ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [12] ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨʳ: ʚʥʝʜʨʝʥʠʝ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʘʫʜʠʪʘ, ʫʩʠʣʝʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

ɺ ʚʠʜʫ ʦʟʚʫʯʝʥʥʳʭ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʦʚ ʧʦʜʭʦʜʦʚ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨ ʥʘ ʨʳʥʢʝ ʤʦʥʦʧʦʣʠʩʪʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠʣʠ ʤʦʥʦʧʦʣʠʠ ʷʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʦʮʝʥʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ. ʅʘ 

ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʦʮʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʤʝʞʜʫ ʜʦʯʝʨʥʠʤʠ 

ʦʙʱʝʩʪʚʘʤʠ ʠ ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʘ ʚʪʦʨʦʤ 

ʦʮʝʥʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʥʘ ʫʨʦʚʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ. ʅʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ 

ʦʮʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ 

ʦʪʨʘʩʣʝʚʳʭ ʨʳʥʢʘʭ. 
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ЌĶГĲįВ!ĴГĭВИЖИЗВ!ĮЗĳЕİĲĮĴГİĿ 
ɺ ʨʘʙʦʪʝ [1] ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʧʝʨʩʦʥʘʣʘ ʢʘʢ ʧʦ ʪʨʝʤ 

ʧʦʢʘʟʘʪʝʣʷʤ 1) ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

2) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 3) ʥʘʫʯʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ. ɸʚʪʦʨ ʚ ʩʪʘʪʴʝ [15] ʧʨʝʜʣʘʛʘʝʪ ʢʦʥʮʝʧʮʠʶ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʥʦʩʠʪʝʣʝʡ ʪʝʟʘʫʨʫʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʢʘʞʜʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʤ ʪʝʟʘʫʨʫʩʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʡ ʦʙʣʘʜʘʝʪ ʨʘʙʦʪʥʠʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʬʝʩʩʠʠ ʠ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʨʝʜʝʣʷʪʴ ʠʩʭʦʜʷ ʠʟ ʩʦʩʪʘʚʘ ʨʘʙʦʪ, ʢʦʪʦʨʳʡ ʦʥ 

ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʩʦʛʣʘʩʥʦ ʪʘʨʠʬʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʤʫ ʩʧʨʘʚʦʯʥʠʢʫ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʨʘʙʦʪʳ. ɽʩʣʠ ʪʝʟʘʫʨʫʩ ʠʩʧʦʣʥʠʪʝʣʷ, 

ʝʛʦ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʥʝʜʦʩʪʘʪʦʯʝʥ, ʪʦ ʤʝʪʦʜʳ ʚ ʤʝʪʦʜʠʢʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʚʝʨʥʦ, ʠ ʢʘʯʝʩʪʚʦ ʧʣʘʥʘ ʩʥʠʟʠʪʩʷ. ɽʩʣʠ ʧʝʨʩʦʥʘʣ ʠʤʝʝʪ 

ʪʝʟʘʫʨʫʩ ʠʟʙʳʪʦʯʥʳʡ ʜʣʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʙʫʜʝʪ ʥʝ ʜʦ ʢʦʥʮʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʠʩʧʦʣʥʠʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʣʦʞʥʦʩʪʴ 

ʦʪʜʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʝʢʦʪʦʨʳʭ ʤʠʥʠʤʘʣʴʥʳʭ 

ʥʝʜʝʣʠʤʳʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ (ʨʝʢʚʠʟʠʪʦʚ), ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʝ 

ʚʳʧʦʣʥʝʥʠʷ.  
 

ЍЕīЙЕī!į!ĳЖЕГįĴĮЖЕĩВĲĮľ!ıГĴЕīĮįĮ!ЗĴЖВĴГĪĮķГЗįЕĪЕ!ĳİВĲĮЖЕĩВĲĮĿ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʚ ʚʦʟʤʦʞʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʝʜʝʤ 

ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ (ʨʠʩ. 2). 

ʈʠʩ. 2. ʉʭʝʤʘ ʵʪʘʧʦʚ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ 
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ęВįİľķГĲĮГ 
ɺ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ 

ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ: 1) 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʠʩʧʦʣʥʠʪʝʣʝʡ, 2) ʧʦʣʥʦʪʘ ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʠʥʬʦʨʤʘʮʠʠ, 3) ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ɸʚʪʦʨʘʤʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʘ 

ʩʭʝʤʘ ʵʪʘʧʦʚ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʪʦʜʠʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ. ʀʥʪʝʛʨʘʮʠʷ ʪʝʦʨʠʡ ʵʥʪʨʦʧʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʠ 

ʪʝʟʘʫʨʫʩʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦʟʜʘʝʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʦ ʚʳʙʦʨʝ ʘʜʝʢʚʘʪʥʳʭ ʤʝʪʦʜʠʢ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ. 
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ʋɼʂ 330.1 

 

ЍГЖЗĳГįĴĮĩĻ! ĩĲГīЖГĲĮĿ! ĳЕĴЕķĲĻЙ! İĮĲĮД! ĳЕ!
ĳГЖГЖВĨЕĴįГ! ЖГĪЕİĮĴВ! ĳЖĮ! ЗЕĭīВĲĮĮ! İИĲĲЕД!
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʨʦʩʩʠʡʩʢʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʨʝʘʣʠʟʘʮʠʶ ʣʫʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʇʨʝʜʣʦʞʝʥʘ 

ʢʦʥʮʝʧʮʠʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʥʦʤʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ ʣʫʥʥʦʛʦ 

ʛʨʫʥʪʘ ʚ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ. ʆʙʦʩʥʦʚʘʥʦ 

ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦʡ ʣʫʥʥʦʡ ʩʪʘʥʮʠʠ. 
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ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʤʠʩʩʠʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʚʳʟʦʚʦʤ ï ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʨʦʩʪʦʤ ʟʘʪʨʘʪ ʧʨʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ɿʝʤʣʠ. ʉʦʛʣʘʩʥʦ [1], ʩʪʦʠʤʦʩʪʴ 

ʜʦʩʪʘʚʢʠ 1 ʢʛ ʛʨʫʟʘ ʥʘ ʣʫʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 1.0-1.3 ʤʣʥ. ʜʦʣʣ. 
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ʉʐɸ. ɼʘʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʷʞʝʣʳʭ ʨʘʢʝʪ-ʥʦʩʠʪʝʣʝʡ 

ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʧʦʣʥʦʩʪʴʶ ʤʥʦʛʦʨʘʟʦʚʳʝ ʩʠʩʪʝʤʳ, ʩʪʦʠʤʦʩʪʴ 

ʜʦʩʪʘʚʢʠ ʥʝ ʦʧʫʩʪʠʪʩʷ ʥʠʞʝ3-5 ʪʳʩ. ʜʦʣʣ. ʉʐɸ ʟʘ ʢʛ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʣʫʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï 

ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ ʧʣʦʱʘʜʦʢ, ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ, ʬʫʥʜʘʤʝʥʪʦʚ, ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʞʠʣʳʭ ʤʦʜʫʣʝʡ) ʧʨʝʜʣʘʛʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʩʦʯʝʪʘʶʱʠʭ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ. ʅʘʨʷʜʫ ʩ 

ʛʦʪʦʚʳʤʠ ʤʦʜʫʣʷʤʠ, ʜʦʩʪʘʚʣʷʝʤʳʤʠ ʩ ɿʝʤʣʠ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʳʭ ʨʝʩʫʨʩʦʚ [2-9].ɿʘ ʩʯʝʪ ʩʭʦʞʝʛʦ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʫʥʥʳʭ ʠ ʟʝʤʥʳʭ ʧʦʨʦʜ, ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʣʫʥʥʦʛʦ 

ʛʨʫʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʣʘʪʥʦʛʦ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʨʝʜʦʩʪʘʚʠʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʚʳʩʦʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ (ʨʝʛʫʣʷʨʥʳʝ ʟʘʧʫʩʢʠ) ʚ ʢʘʧʠʪʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦʪ ʤʝʪʦʜ ʦʪʢʨʳʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʦʩʚʦʝʥʠʷ ʩʧʫʪʥʠʢʘ, ʧʦʟʚʦʣʷʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʟʝʤʥʳʭ ʧʦʩʪʘʚʦʢ. ʅʘʧʨʠʤʝʨ, ʨʘʟʚʝʨʪʳʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʪʦʠʤʦʩʪʴʶ 2-3 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʧʦʟʚʦʣʠʪ 

ʠʟʙʝʞʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 40-60 ʨʝʛʫʣʷʨʥʳʭ ʟʘʧʫʩʢʦʚ ʪʷʞʝʣʳʭ ʨʘʢʝʪ ʩʪʦʠʤʦʩʪʴʶ 

150-200 ʤʣʥ. ʜʦʣʣ. ʉʐɸ ʢʘʞʜʳʡ ʚ ʪʝʯʝʥʠʝ 10-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʘʟʳ [10]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʣʫʥʥʦʛʦ 

ʨʝʛʦʣʠʪʘ ʥʘ ʦʩʥʦʚʝ 3D-ʧʝʯʘʪʠ ʠ ʩʧʝʢʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ, ʣʘʟʝʨʥʦʛʦ 

ʠʣʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [11-14]. ʆʥʠ ʫʩʧʝʰʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ 

ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʜʥʘʢʦ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʨʝʘʣʴʥʦʤʫ ʦʩʚʦʝʥʠʶ ʃʫʥʳ 

ʥʝʦʙʭʦʜʠʤʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʚ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʉʦʟʜʘʥʠʝ ʜʘʞʝ ʧʝʨʚʠʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʪʨʝʙʫʝʪ ʚʳʧʫʩʢʘ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʠʧʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʜʦʩʪʠʞʠʤʦ ʪʦʣʴʢʦ ʯʝʨʝʟ ʨʘʟʚʝʨʪʳʚʘʥʠʝ 

ʘʚʪʦʥʦʤʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʦʵʪʦʤʫ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʝ ʧʨʦʩʪʦ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʧʦʣʥʦʮʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ ʧʝʨʝʨʘʙʦʪʢʠ 

ʨʝʛʦʣʠʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʟʘʢʦʥʦʤʝʨʥʳʤ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ 

ʩʦʟʜʘʥʠʶ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɻʣʘʚʥʘʷ ʮʝʣʴ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ï ʥʘʣʘʜʠʪʴ ʙʝʟʦʩʪʘʥʦʚʦʯʥʳʡ ʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʡ ʧʨʦʮʝʩʩ 

ʧʨʝʚʨʘʱʝʥʠʷ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ ʚ ʛʦʪʦʚʫʶ ʧʨʦʜʫʢʮʠʶ, ʥʘʯʠʥʘʷ ʩ ʝʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʧʨʦʚʝʨʢʦʡ ʢʘʯʝʩʪʚʘ. ʊʦʣʴʢʦ ʵʪʦʪ ʧʫʪʴ ʚʝʜʸʪ ʢ ʪʨʝʙʫʝʤʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʩʦʟʜʘʥʠʶ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʘ 

ʧʦʩʣʝʜʫʶʱʘʷ ʩʙʦʨʢʘ ʩʠʣʘʤʠ ʨʦʙʦʪʦʚ. ɽʩʣʠ ʥʝ ʙʫʜʝʪ ʨʘʟʚʸʨʥʫʪʦ ʪʘʢʦʝ ʧʦʪʦʯʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʜʘʞʝ ʩʘʤʳʝ ʩʦʚʝʨʰʝʥʥʳʝ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʨʝʛʦʣʠʪʦʤ ʥʝ ʚʳʡʜʫʪ 

ʟʘ ʨʘʤʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʝʤʦʥʩʪʨʘʮʠʡ ʠ ʥʝ ʩʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʘʧʨʦʩʳ 

ʨʝʘʣʴʥʦʡ ʣʫʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʦʙʥʳʭ ʣʠʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʦʯʝʨʝʜʥʫʶ ʟʘʜʘʯʫ, ʘ ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ, ʙʝʟ 

ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʡʪʠ ʦʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ 

ʦʩʚʦʝʥʠʶ ʃʫʥʳ. 
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ʇʨʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʣʫʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʚʦʟʚʦʜʠʤʦʛʦ ʦʙʲʝʢʪʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʰʠʨʥʳʭ ʧʦʢʨʳʪʠʡ, ʪʘʢʠʭ 

ʢʘʢ ʜʦʨʦʛʠ ʠ ʧʦʩʘʜʦʯʥʳʝ ʧʣʦʱʘʜʢʠ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʩʧʝʢʘʪʴ ʛʨʫʥʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʝ, ïʤʠʢʨʦʚʦʣʥʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘ, ʩʧʝʢʘʥʠʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʩʦʣʥʝʯʥʳʤ ʠʣʠ ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʨʝʙʫʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʨʘʙʦʪʢʠ ʨʝʛʦʣʠʪʘ, ʢʣʶʯʝʚʦʡ 

ʦʙʱʝʠʥʞʝʥʝʨʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʚ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʷʭ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ, 

ʣʘʟʝʨʥʦʛʦ ʠ ʩʦʣʥʝʯʥʦʛʦ ʩʧʝʢʘʥʠʷ ʧʦ ʢʨʠʪʝʨʠʷʤ ʵʥʝʨʛʦʟʘʪʨʘʪ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ.  

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʩʧʝʢʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʥʘʛʣʷʜʥʦ ʦʮʝʥʠʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʣʫʥʥʦʡ ʤʠʩʩʠʠ.  

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʤʝʪʦʜʦʚ ʩʧʝʢʘʥʠʷ ʣʫʥʥʦʛʦ ʨʝʛʦʣʠʪʘ 

ʇʘʨʘʤʝʪʨ 
ʄʠʢʨʦʚʦʣʥʦʚʦʝ 

ʩʧʝʢʘʥʠʝ 
ʉʦʣʥʝʯʥʦʝ ʩʧʝʢʘʥʠʝ 

ʃʘʟʝʨʥʦʝ 

ʩʧʝʢʘʥʠʝ 

ʇʨʠʥʮʠʧ 

ʜʝʡʩʪʚʠʷ 

ʆʙʲʝʤʥʳʡ ʥʘʛʨʝʚ ʟʘ 

ʩʯʝʪ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʪʝʨʴ 

ʌʦʢʫʩʠʨʦʚʢʘ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʥʘ 

ʤʘʪʝʨʠʘʣ 

ʃʦʢʘʣʴʥʦʝ ʧʣʘʚʣʝʥʠʝ 

ʣʫʯʦʤ ʣʘʟʝʨʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʨʦʮʝʩʩʘ 
1000-1200°C 1200-1400°C 1200-1500°C 

ʕʥʝʨʛʦ- 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ɺʳʩʦʢʘʷ ʆʯʝʥʴ ʚʳʩʦʢʘʷ ʉʨʝʜʥʷʷ 

ʇʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ 

ɺʳʩʦʢʘʷ (ʢʨʫʧʥʳʝ 

ʙʣʦʢʠ) 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ 

(ʧʨʷʤʦʝ ʧʦʢʨʳʪʠʝ) 

ʉʨʝʜʥʷʷ (ʟʘʚʠʩʠʪ ʦʪ 

ʤʦʱʥʦʩʪʠ) 

ɻʦʪʦʚʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʠ 

ʃʘʙʦʨʘʪʦʨʥʳʝ 

ʧʨʦʪʦʪʠʧʳ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʦʪʨʘʙʦʪʢʘ 

ɼʝʤʦʥʩʪʨʘʪʦʨʳ 

ʪʝʭʥʦʣʦʛʠʡ 

ʆʩʥʦʚʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ 

- ʈʘʚʥʦʤʝʨʥʳʡ ʧʨʦʛʨʝʚ 

- ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 

- ʂʨʫʧʥʳʝ ʵʣʝʤʝʥʪʳ 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʩʪʥʦʛʦ ʨʝʩʫʨʩʘ 

(ʉʦʣʥʮʝ) 

- ʇʨʦʩʪʦʪʘ ʢʦʥʮʝʧʮʠʠ 

- ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

- ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 

- ʃʫʯʰʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ 

- ʂʦʥʪʨʦʣʴ 

ʛʝʦʤʝʪʨʠʠ 

ʆʩʥʦʚʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ 

- ʊʨʝʙʫʝʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʫʰʢʠ 

- ʊʝʨʤʠʯʝʩʢʠʝ 

ʥʘʧʨʷʞʝʥʠʷ 

- ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ 

- ʅʠʟʢʠʡ ʢʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘ 

- ʍʨʫʧʢʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ 

- ɺʳʩʦʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

- ʉʣʦʞʥʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

- ʊʨʝʱʠʥʳ ʧʨʠ 

ʙʳʩʪʨʦʤ ʦʭʣʘʞʜʝʥʠʠ 

ʇʨʦʯʥʦʩʪʴ ʥʘ 

ʩʞʘʪʠʝ 
20-100 ʄʇʘ 2-50 ʄʇʘ 50-200 ʄʇʘ 

ʈʘʟʤʝʨʳ 

ʦʙʨʘʟʮʦʚ, ʩʤ 
ɼʦ 25Ĭ25Ĭ10 

ʊʝʦʨʝʪʠʯʝʩʢʠ 

ʥʝʦʛʨʘʥʠʯʝʥ 
ɼʦ 50Ĭ50 
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ʉʨʘʚʥʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ 

ʘʚʪʦʥʦʤʥʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ: ʦʪ ʧʨʠʥʮʠʧʘ ʜʝʡʩʪʚʠʷ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪ ʜʦ ʧʨʦʯʥʦʩʪʠ 

ʧʦʣʫʯʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠ ʠʭ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ʂʘʞʜʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʧʝʢʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʢʘʯʝʩʪʚʦʤ ʠ ʩʣʦʞʥʦʩʪʴʶ. ʄʠʢʨʦʚʦʣʥʦʚʳʡ ʤʝʪʦʜ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʝʥ ʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʨʫʧʥʳʭ ʜʝʪʘʣʝʡ, ʩʦʣʥʝʯʥʳʡ ï ʩʘʤʳʡ 

ʜʝʰʸʚʳʡ, ʥʦ ʜʘʸʪ ʥʝʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ, ʘ ʣʘʟʝʨʥʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʯʘʡʰʫʶ 

ʧʨʦʯʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʜʦʨʦʛʦʚʠʟʥʦʡ ʠ ʚʳʩʦʢʠʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʦʩʪʘʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʛʦʪʦʚʦʡ ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ 

ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʝʡ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʪʦʯʥʳʭ ʣʠʥʠʡ ʥʝʦʙʭʦʜʠʤ ʚʳʙʦʨ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ 

ʩʪʨʫʢʪʫʨʳ ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩʧʝʯʝʥʥʦʛʦ ʨʝʛʦʣʠʪʘ. ʕʪʠ ʨʝʞʠʤʳ 

ʦʪʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʟʝʤʣʝ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʘ ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ 

ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʣʫʥʥʳʤ ʫʩʣʦʚʠʷʤ.  

ɺ [10] ʧʨʝʜʣʦʞʝʥ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʧʨʦʮʝʩʩ 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʩʧʝʢʘʥʠʷ. ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʚʘʢʫʫʤʥʘʷ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʩʳʨʴʷ ʧʨʠ 250 ÁC ʜʣʷ ʜʝʛʘʟʘʮʠʠ ʘʙʩʦʨʙʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʯʪʦ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʦʚ ʦʪ ʜʘʚʣʝʥʠʷ ʧʘʨʦʚ. ɼʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʪʝʨʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤ ʤʝʜʣʝʥʥʳʡ ʥʘʛʨʝʚ (3ï5 ÁC/ʤʠʥ) 

ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʚʳʜʝʨʞʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʨʘʚʥʦʤʝʨʥʦʝ ʪʝʧʣʦʚʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʦʙʲʝʤʝ ʢʨʫʧʥʦʛʦ ʙʣʦʢʘ ʨʘʟʤʝʨʦʤ 100ʭ100ʭ50 ʤʤ. 

ʈʝʥʪʛʝʥʦʚʩʢʘʷ ʪʦʤʦʛʨʘʬʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʢʝʨʥʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʙʣʦʢʦʚ, ʧʦʜʪʚʝʨʜʠʣʠ ʠʭ ʚʳʩʦʢʫʶ ʩʪʨʫʢʪʫʨʥʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ. 

ʉʨʝʜʥʷʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ ʩʦʩʪʘʚʠʣʘ 13,7 ʄʇʘ, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʝʨʘʤʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʆʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʢʨʫʧʥʳʝ, ʦʜʥʦʨʦʜʥʳʝ 

ʠ ʧʨʦʯʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʣʫʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʊʝʭʥʦʣʦʛʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʫʝʤʦʩʪʴ 

ʧʦʜʭʦʜʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʧʦʪʦʯʥʫʶ ʣʠʥʠʶ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ (ʨʠʩ. 1). 

ʃʘʟʝʨʥʦʝ ʠʣʠ ʩʦʣʥʝʯʥʦʝ ʩʧʝʢʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʛʣʫʙʦʢʦʤ ʧʣʘʚʣʝʥʠʠ 

ʨʝʛʦʣʠʪʘ ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʧʫʯʢʦʤ ʜʠʘʤʝʪʨʦʤ ʜʦ 100 ʤʤ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʚʣʝʥʠʷ 

ʪʨʝʙʫʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʛʦʣʠʪʘ ʧʦʨʷʜʢʘ100-150 

ɺʪ/ʩʤĮ. ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʟʚʝʨʪʳʚʘʝʤʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 2,5 ʤĮ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʨʝʘʣʠʩʪʠʯʥʦʡ 

ʟʘʜʘʯʝʡ. 
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ʈʠʩ. 1. ʇʦʪʦʯʥʘʷ ʣʠʥʠʷ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʩʧʝʢʘʥʠʷ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ 
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ɺ ʧʨʦʮʝʩʩʝ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʥʘʛʨʝʚʘ ʨʘʩʧʣʘʚʣʝʥʥʳʡ ʨʝʛʦʣʠʪ ʟʘʪʚʝʨʜʝʚʘʝʪ 

ʥʝʦʜʥʦʨʦʜʥʦ. ɺʝʨʭʥʠʡ ʩʣʦʡ, ʢʦʪʦʨʳʡ ʦʩʪʳʚʘʣ ʙʳʩʪʨʝʝ, ʧʨʝʚʨʘʱʘʣʩʷ ʚ ʩʪʝʢʣʦ 

(ʘʤʦʨʬʥʘʷ ʬʘʟʘ), ʘ ʥʠʞʥʠʝ ʩʣʦʠ, ʦʩʪʳʚʘʚʰʠʝ ʤʝʜʣʝʥʥʝʝ, ʫʩʧʝʚʘʣʠ ʯʘʩʪʠʯʥʦ 

ʢʨʠʩʪʘʣʣʠʟʦʚʘʪʴʩʷ. ʇʨʠ ʵʪʦʤ ʛʣʫʙʠʥʘ ʧʨʦʧʣʘʚʣʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 20-25 ʤʤ, 

ʚʳʭʦʜʷ ʥʘ ʥʘʩʳʱʝʥʠʝ ʧʨʠ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ ʩʚʳʰʝ 20 ʤʠʥʫʪ [11]. ʕʪʦʪ 

ʩʪʝʢʣʦʢʝʨʘʤʠʯʝʩʢʠʡ ʢʦʤʧʦʟʠʪ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʙʝʪʦʥʦʤ. ʀʩʧʳʪʘʥʠʷ ʥʘ ʩʞʘʪʠʝ ʦʙʨʘʟʮʦʚ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʠʤʠʪʘʪʦʨʘ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ, ʧʦʢʘʟʘʣʠ ʩʨʝʜʥʶʶ ʧʨʦʯʥʦʩʪʴ 

ʦʢʦʣʦ 94 ʄʧʘ. 

ʆʜʥʘʢʦ ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ʠ ʥʝʦʜʥʦʨʦʜʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʝ ʦʙʨʘʟʫʶʪʩʷ ʤʠʢʨʦʪʨʝʱʠʥʳ ʠ ʧʦʨʳ, ʘ ʧʨʠ ʧʦʚʪʦʨʥʦʤ 

ʧʦʩʣʦʡʥʦʤ ʥʘʨʘʱʠʚʘʥʠʠ ʦʙʨʘʟʮʘ (ʩʚʦʝʛʦ ʨʦʜʘ 3D-ʧʝʯʘʪʴ) ʥʠʞʝʣʝʞʘʱʠʡ ʩʣʦʡ 

ʨʘʩʪʨʝʩʢʠʚʘʣʩʷ ʠʟ-ʟʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʰʦʢʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʢʘ ʣʫʯʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʜʥʦʩʣʦʡʥʳʭ ʧʦʢʨʳʪʠʡ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʝʨʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪʜʝʣʴʥʳʝ ʧʣʠʪʢʠ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʬʠʛʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʪʦʧʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʮʝʧʣʝʥʠʶ (ʈʠʩ. 2).  
 

 
  

ʈʠʩ. 2. ʌʠʛʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʤʝʪʦʜʦʤ ʣʘʟʝʨʥʦʛʦ ʩʧʝʢʘʥʠʷ 
 

ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʢʨʳʚʘʪʴ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʙʝʟ ʩʧʣʦʰʥʦʛʦ 

ʤʦʥʦʣʠʪʘ, ʢʦʤʧʝʥʩʠʨʫʷ ʚʦʟʤʦʞʥʳʝ ʜʝʬʦʨʤʘʮʠʠ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʠʪʢʠ 

ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 25x25 ʩʤ ʜʠʘʤʝʪʨ ʣʫʯʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 45 ʤʤ. 

ʇʦʪʦʯʥʘʷ ʣʠʥʠʷ ʣʘʟʝʨʥʦʛʦ ʩʧʝʢʘʥʠʷ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʤʦʙʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʢʦʪʦʨʳʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʪ ʦʧʝʨʘʮʠʠ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʛʨʫʥʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʚʝʨʜʦʛʦ ʧʦʢʨʳʪʠʷ (ʈʠʩ. 3).  

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʣʫʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʘʩʯʠʩʪʢʠ ʠ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʨʦʚʝʨʦʤ-ʙʫʣʴʜʦʟʝʨʦʤ. ɿʘʪʝʤ ʢʦʤʙʘʡʥ ʩʦʙʠʨʘʝʪ ʠ 

ʧʨʦʩʝʠʚʘʝʪ ʨʝʛʦʣʠʪ, ʬʦʨʤʠʨʫʷ ʦʜʥʦʨʦʜʥʳʡ ʩʳʧʫʯʠʡ ʤʘʪʝʨʠʘʣ. 

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʫʢʣʘʜʯʠʢ ʨʘʩʧʨʝʜʝʣʷʝʪ ʨʝʛʦʣʠʪ ʩʣʦʝʤ 20-25 ʤʤ, ʧʦʩʣʝ ʯʝʛʦ 

ʩʦʣʥʝʯʥʳʡ ʢʦʥʮʝʥʪʨʘʪʦʨ ʧʣʘʚʠʪ ʝʛʦ ʧʦ ʢʦʥʪʫʨʫ ʰʝʩʪʠʛʨʘʥʥʳʭ ʧʣʠʪʦʢ, ʩʦʟʜʘʚʘʷ 

ʧʨʦʯʥʦʝ ʩʪʝʢʣʦʢʝʨʘʤʠʯʝʩʢʦʝ ʧʦʢʨʳʪʠʝ. ɿʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʝʬʝʢʪʥʳʭ ʫʯʘʩʪʢʦʚ. 
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ʈʠʩ. 3. ʇʦʪʦʯʥʘʷ ʣʠʥʠʷ ʣʘʟʝʨʥʦʛʦ ʩʧʝʢʘʥʠʷ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ 
 

ʉʘʤʳʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʩʦʣʥʝʯʥʦʝ ʩʧʝʢʘʥʠʝ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʙʝʩʧʣʘʪʥʫʶ 

ʵʥʝʨʛʠʶ ʉʦʣʥʮʘ, ʧʨʦʩʪ ʠ ʥʘʜʝʞʝʥ. ʉʥʘʯʘʣʘ ʠʜʝʪ ʥʘʛʨʝʚ ʦʙʲʝʤʘ ʙʣʦʢʘ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʧʝʢʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 50-70 ʤʠʥ, ʜʘʣʝʝ ï ʚʳʜʝʨʞʢʘ 15-30 ʤʠʥʫʪ ʠ 

ʧʦʩʪʝʧʝʥʥʦʝ ʦʩʪʳʚʘʥʠʝ ʧʨʠʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʅʝʜʦʩʪʘʪʢʠ ʵʪʦʛʦ ʤʝʪʦʜʘ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʠ ʥʠʟʢʘʷ ʤʦʱʥʦʩʪʴ. ʈʘʮʠʦʥʘʣʴʥʦʡ 

ʩʬʝʨʦʡ ʧʨʠʤʝʥʝʥʠʷ ʙʫʜʝʪ ʩʦʟʜʘʥʠʝ ʙʦʣʴʰʠʭ, ʥʦ ʥʝ ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʣʫʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠʣʠ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ 

(ʈʠʩ. 4). 
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ʈʠʩ. 4. ʇʦʪʦʯʥʘʷ ʣʠʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʧʝʢʘʥʠʷ ʣʫʥʥʦʛʦ ʛʨʫʥʪʘ 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣ ʚʟʷʪ ʟʘ ʦʩʥʦʚʫ ʝʜʠʥʳʡ 

ʩʪʘʥʜʘʨʪʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʙʣʦʢ ʨʘʟʤʝʨʦʤ 25ʭ25ʭ10 ʩʤ ʤʘʩʩʦʡ ʦʢʦʣʦ 11 ʢʛ. ʀʟ 

ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʚ ʩʫʪʢʠ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʩʧʝʢʘʥʠʷ. ʆʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ 

ʦʯʝʥʴ ʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʠ ʨʘʮʠʦʥʘʣʴʥʝʝ ʙʫʜʝʪ ʥʘʯʘʪʴ ʩ ʩʦʣʥʝʯʥʦʛʦ ʩʧʝʢʘʥʠʷ 

ʙʣʘʛʦʜʘʨʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʘʤʦʡ ʥʝʦʙʭʦʜʠʤʦʡ 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʘʣʝʝ ʫʞʝ ʧʦʜʢʣʶʯʠʪʴ ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʩʧʝʢʘʥʠʝ ʜʣʷ 

ʦʩʥʦʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʠʙʢʦʩʪʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʣʫʥʥʦʡ ʙʘʟʳ. 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʣʦʢʦʚ  

ʊʝʭʥʦʣʦʛʠʷ 

ʇʨʦʠʟʚʦʜʠʪʝʣ

ʴʥʦʩʪʴ, 

ʰʪ./ʯʘʩ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ

ʥʦʩʪʴ, 

ʰʪ./ʟʝʤʥʳʝ 

ʩʫʪʢʠ 

ʆʙʲʝʤ 

(ʟʝʤʥʳʝ 

ʩʫʪʢʠ), ʤ3 

ʉʫʪʦʯʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ, 

ʄɺʪȚʯ 

ʇʨʦʯʥʦʩʪʴ, 

ʄʇʘ 

ʊʦʯʥʦʩʪʴ, 

ʤʤ 

ʄʠʢʨʦʚʦʣʥʦʚʦʝ 

ʩʧʝʢʘʥʠʝ 

40ï50 ~960ï1200 ~6ï7.5 ~3ï6 ɺʳʩʦʢʘʷ 

(15ï30) 

ɺʳʩʦʢʘʷ 

(±1ï2) 

ʉʦʣʥʝʯʥʦʝ 

ʩʧʝʢʘʥʠʝ  

5ï15 ~120ï360 

(ʪʦʣʴʢʦ ʚ 

ʩʚʝʪʣʦʝ ʚʨʝʤʷ) 

~0.75ï 2.25 0 ʉʨʝʜʥʷʷ 

(5ï15) 

ʅʠʟʢʘʷ 

(±5ï10) 

ʃʘʟʝʨʥʦʝ 

ʩʧʝʢʘʥʠʝ 

0.3ï0.5 ~7 ï 12 ~0.04ï 

0.075 

~0.14ï0.36 ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ 

(20ï50) 

ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ 

(±0.1ï0.5) 

ɺʩʝ ʪʨʠ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʳʝ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʳʝ 

ʮʠʢʣʳ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʩʪʘʚʦʢ ʩ ɿʝʤʣʠ. ɺʤʝʩʪʝ ʦʥʠ 

ʬʦʨʤʠʨʫʶʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʣʫʥʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ. ʇʨʦʚʝʜʝʥʥʦʝ 

ʩʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʧʝʢʘʥʠʷ ʚʳʷʚʠʣʦ ʦʪʩʫʪʩʪʚʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, 

ʛʜʝ ʢʘʞʜʳʡ ʤʝʪʦʜ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʦʤʧʨʦʤʠʩʩʥʳʡ ʥʘʙʦʨ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝ ʚʳʙʦʨ ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʠʭ ʩʠʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʠʥʪʝʛʨʘʮʠʷ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. ʊʦʣʴʢʦ ʪʘʢʦʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʱʠʡ ʤʝʩʪʥʳʝ ʨʝʩʫʨʩʳ, 

ʧʨʝʚʨʘʱʘʝʪ ʦʩʚʦʝʥʠʝ ʃʫʥʳ ʠʟ ʬʠʥʘʥʩʦʚʦ ʦʙʨʝʤʝʥʠʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ 

ʫʧʨʘʚʣʷʝʤʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʡ ʤʝʛʘʧʨʦʝʢʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʈʦʩʩʠʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʢʦʩʤʦʩʝ. 
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ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ 
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Abstract. The article discusses one of the tools for the system design of industrial 

ventilation systems, considering acoustic resonance. Based on the laboratory 

experiment, a direct relationship is demonstrated between the geometry of the 

ducts, the fan speed and the possible economic losses of the enterprise during 

modifications and repairs. The economic issues of choosing design options with 
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ІĩГīГĲĮГ 
ʆʙʝʩʧʝʯʝʥʠʝ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ ʠ ʟʘʜʘʥʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ 

ʨʝʞʠʤ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʦʤʳʰʣʝʥʥʫʶ ʚʝʥʪʠʣʷʮʠʶ, 

ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʜʫʭʦʦʙʤʝʥʘ, ʥʦ ʠ ʫʩʪʨʘʥʝʥʠʝ 

ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 

ʧʦʤʝʱʝʥʠʝ ʢʘʢ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʢʦʥʮʝʧʮʠʠ 

ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ [1, 2].  

ʂʘʢ ʧʨʘʚʠʣʦ, ʠʩʭʦʜʷ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʳʪʷʞʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʠʪʦʢ ʚʦʟʜʫʭʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦ ʫʜʝʣʷʝʪʩʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ 

ʨʘʩʯʝʪʫ ʠ ʮʝʥʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʘʢʫʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʦ 

ʦʪʭʦʜʷʪ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ. ɸʢʫʩʪʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʬʠʟʠʯʝʩʢʦʝ 

ʷʚʣʝʥʠʝ; ʵʪʦ ʢʦʥʢʨʝʪʥʘʷ ʠ ʧʨʝʜʦʪʚʨʘʪʠʤʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʫʛʨʦʟʘ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʝʟʦʥʘʥʩʝ ʩʚʝʨʭʥʦʨʤʘʪʠʚʥʳʝ ʚʠʙʨʘʮʠʠ ʠ ʰʫʤ 

ʟʘʧʫʩʢʘʶʪ ʮʝʧʴ ʩʦʙʳʪʠʡ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ: 

- ʚʦʟʨʘʩʪʘʶʪ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʜʝʣʢʫ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʚʚʠʜʫ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ ʫʯʘʩʪʢʦʚ ʚʦʟʜʫʭʦʚʦʜʦʚ. ʋʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʛʣʫʰʠʪʝʣʝʡ ʠ ʜʝʤʧʬʝʨʦʚ ʧʦʩʣʝ ʤʦʥʪʘʞʘ ʩʠʩʪʝʤʳ ʦʙʭʦʜʠʪʩʷ ʚ 3ï5  ʨʘʟ ʜʦʨʦʞʝ, 

ʯʝʤ ʠʭ ʫʯʝʪ ʚ ʭʦʜʝ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ; 

- ʚʦʟʨʘʩʪʘʶʪ ʟʘʪʨʘʪʳ ʥʘ ʚʥʝʧʣʘʥʦʚʳʡ ʨʝʤʦʥʪ ʚʚʠʜʫ ʫʩʢʦʨʝʥʥʦʛʦ ʠʟʥʦʩʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʚʦʟʜʫʭʦʚʦʜʦʚ; 

- ʚʦʟʥʠʢʘʶʪ ʰʪʨʘʬʳ ʠ ʩʫʜʝʙʥʳʝ ʠʟʜʝʨʞʢʠ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʩʘʥʠʪʘʨʥʳʭ 

ʥʦʨʤ ʧʦ ʫʨʦʚʥʶ ʰʫʤʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ; 

- ʚʦʟʨʘʩʪʘʶʪ ʧʦʪʝʨʠ ʦʪ ʧʨʦʩʪʦʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʪʘʥʦʚʢʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʚʨʝʤʷ ʨʝʤʦʥʪʘ ʚʝʥʪʠʣʷʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʧʫʱʝʥʥʦʡ ʚʳʨʫʯʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʯʝʪʘ ʥʝ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ, ʥʦ ʠ 

ʩʠʩʪʝʤʥʦʤʫ ʫʯʝʪʫ ʘʢʫʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ. 
 

ĥįЗĳГЖĮıГĲĴВİļĲВĿ!ИЗĴВĲЕĩįВ!īİĿ!ĲВЙЕĬīГĲĮĿ!ЖГĭЕĲВĲЗВ!ĩ!ЕĴįЖĻĴЕД!
ĴЖИĨГ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʝ, ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 1. 

ʋʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ:  1 ï ʢʦʤʧʨʝʩʩʦʨ, 2 ï 

ʚʦʟʜʫʰʥʘʷ ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ, 3 ï ʛʣʫʰʠʪʝʣʴ (ʧʨʠ ʨʘʙʦʪʝ ʚ ʟʘʢʨʳʪʳʭ 

ʧʦʤʝʱʝʥʠʷʭ), 4 ï ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʚʠʙʨʦʩʪʝʥʜ, 5 ï ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ, 6 ï 
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ʩʪʷʞʢʘ, 7 ï ʩʪʝʢʣʷʥʥʘʷ ʪʨʫʙʘ ʩ ʦʪʢʨʳʪʳʤ ʢʦʥʮʦʤ ʩʚʝʨʭʫ, 8 ï ʨʘʙʦʯʠʡ ʩʪʦʣ, 9 ï 

ʥʦʫʪʙʫʢʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, 10 ï ʢʦʥʪʨʦʣʣʝʨ, 11 ï ʩʠʩʪʝʤʘ 

ʧʠʪʘʥʠʷ (ʫʩʠʣʠʪʝʣʴ). ɺʥʝʰʥʠʡ ʚʠʜ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩ. 2.  
 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

 
ʈʠʩ. 2. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ 

ʋʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʚʠʙʨʦʩʪʝʥʜ, 

ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ, ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʠ ʧʨʠʙʦʨʳ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʥʦʫʪʙʫʢ). ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʫʩʪʘʥʦʚʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʦʥʘʥʩʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʦʪʢʨʳʪʦʡ ʪʨʫʙʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʠʩʧʦʣʴʟʫʷ ʚʠʙʨʦʩʪʝʥʜ ʕɼʀɺʀʉ (ʋɺʕʇ)-6000 

(ʉʂɹ çʊʦʯʨʘʜʠʦʤʘʰè, ʈʦʩʩʠʷ). ɼʘʥʥʳʡ ʚʠʙʨʦʩʪʝʥʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʤʠʪʘʮʠʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʥ ʩʦʟʜʘʥ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ʩʪʦʡʢʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʢ ʫʜʘʨʘʤ, 

ʚʠʙʨʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʛʨʝʛʘʪʦʤ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʘʷ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʪʨʫʙʘ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʨʦʩʪʝʥʜʘ 

ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1. ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʋɺʕʇ-6000 
ˉ 

ʧ/ʧ 
ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʥʦʚʢʠ 

ɿʥʘʯʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ 

1 ʅʦʤʠʥʘʣʴʥʘʷ ʚʳʥʫʞʜʘʶʱʘʷ ʩʠʣʘ (ʩʠʥʫʩ) 6000 ʅ 

2 ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ (ʩʠʥʫʩ) 880 ʤ/ʩ2 

3 ʅʦʤʠʥʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 2 ï 4000 ɻʮ 

4 ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 1.8 ʤ/ʩ 

5 ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ, Pk-Pk 51 ʤʤ 

6 ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ 200 ʢʛ 

7 ʄʦʱʥʦʩʪʴ ʫʩʠʣʠʪʝʣʷ 10 ʢɺɸ 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʚʠʙʨʦʩʪʝʥʜʘ ʚʳʧʦʣʥʷʝʪ 

ʢʦʥʪʨʦʣʣʝʨ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʥʦʫʪʙʫʢ. ʉʠʛʥʘʣ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʝʨʝʜʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʝʪʝʚʦʛʦ ʢʘʙʝʣʷ Ethernet. ʇʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʨʘʙʦʪʫ ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʪʦ ʜʘʥʥʳʝ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʚʠʙʨʦʩʪʦʣʘ ʩʥʠʤʘʶʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʥʘ ʥʝʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʘʢʩʝʣʝʨʦʤʝʪʨʘ.  

 
ЌЗĲЕĩĲĻГ!ЖГĭИİļĴВĴĻ!ĽįЗĳГЖĮıГĲĴВİļĲЕД!ЖВĨЕĴĻ 

ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʠʥʪʝʨʚʘʣʫ ʯʘʩʪʦʪ ʠ ʥʘʭʦʞʜʝʥʠʶ 

ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ, ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 92 ɻʮ. ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 

ʫʩʪʘʥʦʚʢʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʚʣʝʥʠʷ ʢʦʣʝʙʘʥʠʷ ʚ ʪʨʫʙʝ ʜʣʠʥʦʡ 0,895 

ʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʠʥʪʝʨʚʘʣʘ ʯʘʩʪʦʪ ʦʪ 80 ɻʮ ʜʦ 100 ɻʮ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʘʤʧʣʠʪʫʜʳ I (0,02 ʤʤ, 0,04 ʤʤ, 0,06 ʤʤ) ʚʙʣʠʟʠ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ, 

ʨʘʚʥʦʡ 92 ɻʮ.  

ʇʦ ʧʦʢʘʟʘʥʠʷʤ ʦʩʮʠʣʣʦʛʨʘʬʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʣʝʙʘʥʠʡ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʦʪ ʯʘʩʪʦʪʳ ʧʨʠ ʨʘʟʥʳʭ ʘʤʧʣʠʪʫʜʘʭ. ɼʘʥʥʳʡ ʛʨʘʬʠʢ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ (ʈʠʩ.3). 
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ʈʠʩ. 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʦʪ ʯʘʩʪʦʪʳ 

ʧʨʠ ʨʘʟʥʳʭ ʘʤʧʣʠʪʫʜʘʭ ʢʦʣʝʙʘʥʠʡ 

 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʧʨʠ ʠʜʝʘʣʴʥʦʤ ʛʘʟʝ ʙʝʟ 

ʫʯʝʪʘ ʧʦʪʝʨʴ ʟʘ ʩʯʝʪ ʥʝʣʠʥʝʡʥʦʩʪʠ ʠ ʧʦʪʝʨʴ ʥʘ ʩʪʝʥʢʘʭ [3, 4] ʥʘʡʜʝʥʦ ʠʟ ʨʘʩʯʝʪʘ 

ʧʦ ʬʦʨʤʫʣʝ: 

                                ʉ                                             (1) 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ: ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʨʘʚʥʷʝʪʩʷ 333 ʤ/ʩ, ʜʣʠʥʘ 

ʪʨʫʙʳ 0,895 ʤ. ʊʦʛʜʘ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ, 

ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ (1), ʨʘʚʥʷʝʪʩʷ 93,016 ɻʮ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʩ ʫʯʝʪʦʤ ʥʝʣʠʥʝʡʥʦʩʪʠ ʠ ʧʦʪʝʨʴ ʥʘ 

ʩʪʝʥʢʘʭ [5, 6] ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ ʥʝʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ: 

                                              ʉ
 

                                             (2) 

ɿʜʝʩʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ɓ' ʨʘʚʥʷʝʪʩʷ 0,011, ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ 

ʨʘʚʥʷʝʪʩʷ 333 ʤ/ʩ, ʜʣʠʥʘ ʪʨʫʙʳ 0,896 ʤ. ɺ ʠʪʦʛʝ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʟʥʘʯʝʥʠʝ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ, ʚʳʯʠʩʣʝʥʥʦʝ ʧʦ ʬʦʨʤʫʣʝ ʥʝʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʩ 

ʫʯʝʪʦʤ ʧʦʪʝʨʴ, ʨʘʚʥʷʝʪʩʷ 92,0044 ɻʮ ʠ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʙʣʶʜʘʝʤʳʤ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʟʥʘʯʝʥʠʝʤ ʩ ʫʩʣʦʚʠʝʤ ʫʯʝʪʘ ʧʦʛʨʝʰʥʦʩʪʠ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ. 
 

ЏĴВĲīВЖĴĲĻГ!ĳВЖВıГĴЖĻ!ĳЖЕıĻĸİГĲĲĻЙ!ĩГĲĴĮİĿĶĮЕĲĲĻЙ!ЗĮЗĴГı!ĩ!
ĳЖЕĮĭĩЕīЗĴĩГĲĲĻЙ!ĳЕıГĹГĲĮĿЙ! 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʘʥʜʘʨʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘ ʰʚʝʡʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ.  

ɻʆʉʊ 12.1.005-88 [7] ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʰʚʝʡʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʰʚʝʡʥʳʭ 

ʮʝʭʘʭ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʫʨʦʚʥʝ 22-25 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ, ʘ ʚʣʘʞʥʦʩʪʴ ï 

40-60 ʧʨʦʮʝʥʪʦʚ. ɺ ʨʘʙʦʯʠʭ ʟʦʥʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 20-23 ʛʨʘʜʫʩʘ ʠ 

ʚʣʘʞʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 60 ʧʨʦʮʝʥʪʦʚ, ʘ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʰʠʪʴʷ ʜʦʧʫʩʢʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 24 ʛʨʘʜʫʩʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʫʯʘʩʪʦʢ ʚʝʥʪʠʣʷʮʠʡ 
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ï ʢʨʫʛʣʳʡ ʧʨʷʤʦʰʦʚʥʳʡ ʚʦʟʜʫʭʦʚʦʜ ʠʟ ʩʪʘʣʠ (ɻʆʉʊ 14918-80 [8]) ʠ ʝʛʦ 

ʧʘʨʘʤʝʪʨʳ (ʊʘʙʣ 2). 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʨʫʛʣʦʛʦ ʚʦʟʜʫʭʦʚʦʜʘ 
ʇʘʨʘʤʝʪʨ ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʉʪʘʥʜʘʨʪ 

ɼʣʠʥʘ ʚʦʟʜʫʭʦʚʦʜʘ ʆʪ 100 ʤʤ ʜʦ 1250 ʤʤ 1250 ʤʤ 

ʊʠʧ ʩʦʝʜʠʥʝʥʠʷ ʅʠʧʧʝʣʴʥʦʝ ʬʣʘʥʮʝʚʦʝ ʅʠʧʧʝʣʴʥʦʝ 

ʊʦʣʱʠʥʘ ʤʝʪʘʣʣʘ ʆʪ 0,5 ʤʤ ʜʦ 1 ʤʤ 
ʉʦʛʣʘʩʥʦ ʉʅʠʇ 

ʠʣʠ ʧʨʦʝʢʪʫ 

ʄʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 100 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 1600 ʤʤ 

ɻʆʉʊ ʥʘ ʩʪʘʣʴ 14918-80 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ɺʘʣʴʮʦʚʦʯʥʳʡ ʩʪʘʥʦʢ, ʬʘʣʴʮʝʧʨʦʢʘʪʥʳʡ 

ʩʪʘʥʦʢ, ʬʘʣʴʮʝʦʩʘʜʦʯʥʳʡ ʩʪʘʥʦʢ 

 

ЎВЗķГĴ!ĳВЖВıГĴЖЕĩ!ĩЕĭīИЙЕĩЕīВ!ĳЖĮ!ĭВīВĲĲЕД!ЖГĭЕĲВĲЗĲЕД!ķВЗĴЕĴГ 
ʈʘʩʩʤʦʪʨʠʤ ʥʘʰ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʦʪʢʨʳʪʦʡ ʪʨʫʙʦʡ ʜʣʠʥʦʡ 0,89 ʤ ʠ 

ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʦʡ 96 ɻʮ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ ʢʘʢ ʤʦʜʝʣʴ ʧʨʷʤʦʛʦ 

ʫʯʘʩʪʢʘ ʙʫʜʫʱʝʛʦ ʚʦʟʜʫʭʦʚʦʜʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ɺʦʟʥʠʢʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʠʣʝʤʤʘ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. ʆʥ ʤʦʞʝʪ ʚʳʙʨʘʪʴ 

ʚʝʥʪʠʣʷʪʦʨ, ʫ ʢʦʪʦʨʦʛʦ ʯʘʩʪʦʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʣʦʧʘʩʪʝʡ (ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ 

ʰʫʤʘ) ʩʦʩʪʘʚʣʷʝʪ 96 ɻʮ. ʕʪʦ, ʛʠʧʦʪʝʪʠʯʝʩʢʠ, ʙʦʣʝʝ ʜʝʰʝʚʘʷ ʤʦʜʝʣʴ. ʈʝʟʫʣʴʪʘʪ 

ð ʤʛʥʦʚʝʥʥʦʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʝʟʦʥʘʥʩʘ, ʪʨʝʩʢ, ʛʫʣ, ʚʠʙʨʘʮʠʷ.  
ɿʥʘʷ ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ ʫʯʘʩʪʢʘ (96 ɻʮ), ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʤʦʞʝʪ 

ʚʳʙʠʨʘʪʴ ʚʝʥʪʠʣʷʪʦʨ, ʫ ʢʦʪʦʨʦʛʦ ʯʘʩʪʦʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʣʦʧʘʩʪʝʡ ʦʪʣʠʯʘʝʪʩʷ ʥʘ 

10-15%. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʤʥʦʛʦ ʙʦʣʝʝ ʜʦʨʦʛʘʷ ʤʦʜʝʣʴ, ʥʦ ʦʥʘ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʠʙʨʘʮʠʠ ʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʰʫʤʘ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʇʝʨʝʧʣʘʪʘ ʟʘ "ʧʨʘʚʠʣʴʥʳʡ" ʚʝʥʪʠʣʷʪʦʨ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 10%, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʨʘʩʭʦʜʳ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʛʣʫʰʠʪʝʣʷ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʝʟʦʥʘʥʩʘ 

ʥʘ 96 ɻʮ ʤʦʞʝʪ ʜʦʩʪʠʯʴ 50% ʨʘʩʭʦʜʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʚʩʝʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʜʠʥʦʚʨʝʤʝʥʥʘʷ ʥʝʙʦʣʴʰʘʷ ʧʝʨʝʧʣʘʪʘ ʟʘ ʚʳʙʦʨ 

ʧʨʘʚʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʙʦʨʴʙʫ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʧʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ ʥʘ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʤʝʨʘʭ. 

ʇʝʨʚʳʡ ʧʨʠʤʝʨ. ʀʤʝʝʪʩʷ ʧʨʷʤʦʡ ʫʯʘʩʪʦʢ ʚʦʟʜʫʭʦʚʦʜʘ (ʢʨʫʛʣʘʷ ʪʨʫʙʘ) 

ʜʣʠʥʦʡ L = 0,89 ʤ. ʈʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʪʘʢʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʳ fʨʝʟ, ʨʘʩʩʯʠʪʘʥʥʘʷ 

ʧʦ ʬʦʨʤʫʣʝ (1) ʠ ʧʦʜʪʚʝʨʞʜʝʥʥʘʷ ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʩʦʩʪʘʚʣʷʝʪ fʨʝʟ = 92-96 ɻʮ. 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʝʥʪʠʣʷʪʦʨ. ʆʩʥʦʚʥʦʡ ʪʦʥ ʰʫʤʘ ʦʪ ʚʝʥʪʠʣʷʪʦʨʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

                                   Ὢ̃̆̎̓ ,                                          (3) 

ʛʜʝ, n - ʯʠʩʣʦ ʣʦʧʘʩʪʝʡ, N - ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ (ʦʙ./ʤʠʥ).  
ɽʩʣʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʜʝʰʝʚʳʡ ʚʝʥʪʠʣʷʪʦʨ ʙʝʟ ʫʯʝʪʘ ʘʢʫʩʪʠʢʠ ʚ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: n = 12 ʣʦʧʘʩʪʝʡ, N = 480 ʦʙ./ʤʠʥ, 

ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʧʦ ʬʦʨʤʫʣʝ (3) ʧʦʣʫʯʘʝʤ ʦʩʥʦʚʥʦʡ ʪʦʥ ʰʫʤʘ ʜʣʷ 

ʚʝʥʪʠʣʷʪʦʨʘ ʥʘ ʯʘʩʪʦʪʝ: 

Ὢ̃̆̎̓ = (12 × 480) / 60 = 96 ɻʮ. 

ʈʝʟʫʣʴʪʘʪ: ʯʘʩʪʦʪʘ ʨʘʙʦʪʳ ʚʝʥʪʠʣʷʪʦʨʘ (96 ɻʮ) ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʟʦʥʘʥʩʥʦʡ 

ʯʘʩʪʦʪʦʡ ʚʦʟʜʫʭʦʚʦʜʘ (96 ɻʮ). ɺʦʟʥʠʢʘʝʪ ʨʝʟʦʥʘʥʩ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʫʣʫ, 
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ʚʠʙʨʘʮʠʷʤ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʪʘʢʦʛʦ ʥʝʩʠʩʪʝʤʥʦʛʦ 

ʨʝʰʝʥʠʷ. ʎʝʥʘ ʫʯʘʩʪʢʘ ʚʦʟʜʫʭʦʚʦʜʘ [9] ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʮʝʥʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʤʦʥʪʘʞʘ ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ 0,89 ʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 5 000 ʨʫʙʣʝʡ. ʎʝʥʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʪʨʫʙʥʦʛʦ ʛʣʫʰʠʪʝʣʷ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ ʨʝʟʦʥʘʥʩʘ ʥʘ 96 ɻʮ ʩʦʩʪʘʚʣʷʝʪ 50% ʦʪ ʮʝʥʳ 

ʫʯʘʩʪʢʘ ʚʦʟʜʫʭʦʚʦʜʘ, ʪʦ ʝʩʪʴ 0.5 × 5 000 = 2 500 ʨʫʙʣʝʡ. ʎʝʥʘ ʨʘʙʦʪ ʧʦ ʤʦʥʪʘʞʫ 

ʛʣʫʰʠʪʝʣʷ (ʜʝʤʦʥʪʘʞ ʯʘʩʪʠ ʩʠʩʪʝʤʳ, ʫʩʪʘʥʦʚʢʘ, ʢʨʝʧʣʝʥʠʝ) ʩʦʩʪʘʚʣʷʝʪ 1 500 

ʨʫʙʣʝʡ. ʇʦʪʝʨʠ ʦʪ ʧʨʦʩʪʦʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ 4 ʯʘʩʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʜʝʤʦʥʪʘʞʫ ʚʦʟʜʫʭʦʚʦʜʘ ʠ ʤʦʥʪʘʞʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʛʣʫʰʠʪʝʣʷ ʧʨʠ ʚʳʨʫʯʢʝ 

ʮʝʭʘ 10 000 ʨʫʙ./ʯ ʩʦʩʪʘʚʣʷʶʪ 4 × 10 000 = 40 000 ʨʫʙʣʝʡ. ʀʪʦʛʦ ʧʨʷʤʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤʳ: 2 500 (ʛʣʫʰʠʪʝʣʴ) + 1500 (ʤʦʥʪʘʞ ʛʣʫʰʠʪʝʣʷ) + 40 000 

(ʧʦʪʝʨʠ ʦʪ ʧʨʦʩʪʦʷ) = 44 000 ʨʫʙʣʝʡ. 

ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʯʸʪʦʤ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ. ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʘ "ʟʘʧʨʝʪʥʘʷ ʟʦʥʘ" ï 96 ɻʮ. ʉ ʫʯʝʪʦʤ 

ʵʪʦʛʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʚʳʙʠʨʘʝʪ ʚʝʥʪʠʣʷʪʦʨ ʩ ʜʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ Ὢ̃̆̎̓, 

ʦʪʣʠʯʥʳʤʠ ʦʪ fʨʝʟ: n = 10 ʣʦʧʘʩʪʝʡ, N = 522 ʦʙ./ʤʠʥ. ʕʪʦʪ ʚʝʥʪʠʣʷʪʦʨ ʥʘ 10% 

ʜʦʨʦʞʝ. ʈʘʩʯʝʪ ʯʘʩʪʦʪʳ Ὢ̃̆̎̓ ʧʦ ʬʦʨʤʫʣʝ (3): 

Ὢ̃̆̎̓ = (10 × 522) / 60 = 87 ɻʮ. 

ʕʪʘ ʯʘʩʪʦʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʟʦʥʘʥʩʥʦʡ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%, ʯʪʦ ʥʝ ʧʨʠʚʝʜʝʪ 

ʢ ʚʠʙʨʘʮʠʠ, ʰʫʤʫ ʠ ʨʘʟʨʫʰʝʥʠʶ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ (ʨʘʩʯʝʪ ʧʝʨʝʧʣʘʪʳ): ʙʘʟʦʚʘʷ ʮʝʥʘ "ʜʝʰʝʚʦʛʦ" 

ʚʝʥʪʠʣʷʪʦʨʘ: 50 000 ʨʫʙ. ʎʝʥʘ "ʧʨʘʚʠʣʴʥʦʛʦ" ʚʝʥʪʠʣʷʪʦʨʘ (ʥʘ 10% ʜʦʨʦʞʝ):  

50 000 × 1.10 = 55 000 ʨʫʙ. ʇʝʨʝʧʣʘʪʘ ʥʘ ʵʪʘʧʝ ʟʘʢʫʧʢʠ: 55 000 - 50 000 = 5 000 

ʨʫʙʣʝʡ.  

ɼʣʷ ʫʜʦʙʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩʮʝʥʘʨʠʝʚ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʊʘʙʣ. 3. 

 

ʊʘʙʣʠʮʘ 3. ʇʦʣʫʯʠʚʰʠʝʩʷ ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʝʟʫʣʴʪʘʪʳ 

ʥʝʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʙʝʟ ʫʯʝʪʘ 

ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʈʝʟʫʣʴʪʘʪʳ 

ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ 

ʫʯʝʪʦʤ 

ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ 

ʬɻʬʝʢʪ 

ɿʘʪʨʘʪʳ ʥʘ ʵʪʘʧʝ 

ʟʘʢʫʧʢʠ/ʤʦʥʪʘʞʘ 

50 000 ʨʫʙ (ʚʝʥʪ.) + 

5 000 ʨʫʙ, (ʚʝʥʪ. 

ʪʨʫʙʘ) = 60 000 ʨʫʙ. 

55 000 ʨʫʙ (ʚʝʥʪ.) 

+ 5 000 ʨʫʙ, (ʚʝʥʪ. 

ʪʨʫʙʘ) = 60 000 

ʨʫʙ. 

ʇʝʨʝʧʣʘʪʘ 5 000 

ʨʫʙ. 

ɿʘʪʨʘʪʳ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ 

(ʨʝʤʦʥʪ+ʧʨʦʩʪʦʡ) 

44 000 ʨʫʙ 0 ʨʫʙ 
ʕʢʦʥʦʤʠʷ 

44 000 ʨʫʙ. 

ʀʪʦʛʦ: 
55 000 + 44 000 = 

99 000 ʨʫʙ. 
60 000 ʨʫʙ. 

ʉʫʤʤʘʨʥʘʷ 

ʵʢʦʥʦʤʠʷ 

39000 ʨʫʙ. 
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ɺʪʦʨʦʡ ʧʨʠʤʝʨ. ʇʦ ʬʦʨʤʫʣʝ (1) ʜʣʠʥʘ ʚʦʟʜʫʭʦʚʦʜʘ L ʦʙʨʘʪʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʨʝʟʦʥʘʥʩʥʳʝ ʯʘʩʪʦʪʳ: L=v/(4fʨʝʟ). ʇʨʠ 

ʦʙʳʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʯʘʩʪʦʪʘ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ Ὢ̃̆̎̓ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 40 ɻʮ ʜʦ 60 ɻʎ.   

ɺʘʨʠʘʥʪ ɸ: ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ ʩ çʥʝʫʜʦʙʥʦʡè ʜʣʠʥʦʡ 

ʫʯʘʩʪʢʦʚ, ʧʦʧʘʜʘʶʱʝʡ ʚ ʨʝʟʦʥʘʥʩ ʩ ʜʝʰʝʚʳʤʠ, ʪʠʧʦʚʳʤʠ ʚʝʥʪʠʣʷʪʦʨʘʤʠ. 

ʉʵʢʦʥʦʤʠʪʴ ʥʘ ʧʨʦʝʢʪʝ, ʥʦ ʟʘʣʦʞʠʪʴ ʚ ʙʶʜʞʝʪ ʙʫʜʫʱʠʝ ʜʦʨʘʙʦʪʢʠ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʫʯʝʪʘ ʘʢʫʩʪʠʯʝʩʢʠʭ ʨʝʟʦʥʘʥʩʥʳʭ ʵʬʬʝʢʪʦʚ. 

ɺʘʨʠʘʥʪ ɹ: ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʣʠʥʫ ʢʨʠʪʠʯʝʩʢʠʭ 

ʫʯʘʩʪʢʦʚ ʚʩʝʛʦ ʥʘ 10ï20 ʩʤ ʢʦʨʦʯʝ. ʂʘʢ ʧʦʢʘʟʘʣ ʵʢʩʧʝʨʠʤʝʥʪ, ʵʪʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʘʨʜʠʥʘʣʴʥʦ ʩʤʝʩʪʠʪ ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ fʨʝʟ. ʏʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʠʤʝʥʠʪʴ ʙʦʣʝʝ ʜʝʰʝʚʳʡ ʪʠʧʦʚʦʡ ʚʝʥʪʠʣʷʪʦʨ ʙʝʟ ʨʠʩʢʘ ʨʝʟʦʥʘʥʩʘ. 

ʇʨʦʚʝʜʝʤ ʨʘʩʯʝʪʳ: ʫʯʘʩʪʦʢ ʚʦʟʜʫʭʦʚʦʜʘ ʜʣʠʥʦʡ 1,7 ʤʝʪʨʘ ʨʝʟʦʥʠʨʫʝʪ ʥʘ 

ʯʘʩʪʦʪʝ fʨʝʟ=50 ɻʮ. ʋʢʦʨʦʪʠʚ ʝʛʦ ʜʦ 1,5 ʤ, ʤʦʞʥʦ ʩʤʝʩʪʠʪʴ ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ 

ʜʦ 53 ɻʮ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʡ ʚʝʥʪʠʣʷʪʦʨ ʩ ʯʘʩʪʦʪʦʡ 

ʚʦʟʙʫʞʜʝʥʠʷ Ὢ̃̆̎ 5̓0 ɻʮ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʙʣʝʤ. ʕʪʦ ʥʝ ʧʦʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ 

ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʢʪʥʳʡ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʵʢʦʥʦʤʠʷ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʩʪʘʚʠʪ ʚʝʣʠʯʠʥʫ ʚ ʨʘʟʤʝʨʝ ʮʝʥʳ ʛʣʫʰʠʪʝʣʷ ʠ ʨʘʙʦʪ ʧʦ ʝʛʦ 

ʤʦʥʪʘʞʫ. 

ʇʫʩʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʧʨʷʤʦʡ ʫʯʘʩʪʦʢ ʚʦʟʜʫʭʦʚʦʜʘ ʜʣʠʥʦʡ L  = 1,7 ʤʝʪʨʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʢ ʥʝʤʫ ʚʝʥʪʠʣʷʪʦʨ. ʉʪʘʥʜʘʨʪʥʳʝ ʜʝʰʝʚʳʝ ʚʝʥʪʠʣʷʪʦʨʳ 

ʠʤʝʶʪ ʯʘʩʪʦʪʫ ʚʦʟʙʫʞʜʝʥʠʷ Ὢ̃̆̎  ̓ 50 ɻʮ. ʊʦʛʜʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ. 

ʐʘʛ 1. ʆʮʝʥʢʘ ʨʝʟʦʥʘʥʩʘ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʧʨʦʝʢʪʘ. ʈʘʩʯʝʪ ʨʝʟʦʥʘʥʩʥʦʡ 

ʯʘʩʪʦʪʳ ʫʯʘʩʪʢʘ L . ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ (1): fʨʝʟ1 =ɜ = c  / (4L). ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ 

c  = 340 ʤ/ʩ (ʧʨʠ T=24°C), L  = 1,7 ʤ. ʊʦʛʜʘ: 

fʨʝʟ1 =ɜ =340 / (4 × 1,7) = 340 / 13.6 å 50 ɻʮ. 

ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ: ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʫʯʘʩʪʢʘ fʨʝʟ1=50 ɻʮ ʚ 

ʪʦʯʥʦʩʪʠ ʩʦʚʧʘʜʘʝʪ ʩ ʯʘʩʪʦʪʦʡ ʚʦʟʙʫʞʜʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʝʰʝʚʦʛʦ 

ʚʝʥʪʠʣʷʪʦʨʘ Ὢ̃̆̎  ̓50 ɻʮ. ʕʪʦ ʚʣʝʯʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʝʟʦʥʘʥʩʥʦʛʦ ʵʬʬʝʢʪʘ. 

ʐʘʛ 2. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʫʢʦʨʦʪʠʪʴ ʫʯʘʩʪʦʢ ʚʦʟʜʫʭʦʚʦʜʘ ʥʘ ȹL = 0,2 ʤ 

(20 ʩʤ), ʯʪʦʙʳ ʩʤʝʩʪʠʪʴ ʨʝʟʦʥʘʥʩʥʫʶ ʯʘʩʪʦʪʫ. ʅʦʚʘʷ ʜʣʠʥʘ: L  = 1,7 ï 0,2 = 1,5 

ʤ. ʈʘʩʯʝʪ ʥʦʚʦʡ ʨʝʟʦʥʘʥʩʥʦʡ ʯʘʩʪʦʪʳ ʧʦ ʬʦʨʤʫʣʝ (1): 

fʨʝʟ2 =ɜ = 340 / (4 × 1,5) = 340 / 6.4 = 56,6 ɻʮ. 

ʅʦʚʘʷ ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ʚʦʟʜʫʭʦʚʦʜʘ fʨʝʟ2=56,6 ɻʮ ʪʝʧʝʨʴ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʯʘʩʪʦʪʳ ʚʦʟʙʫʞʜʝʥʠʷ ʚʝʥʪʠʣʷʪʦʨʘ Ὢ̃̆̎  ̓50 ɻʮ ʥʘ (56,6 - 50)/50 × 100% = 

6.6%. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ ʨʝʟʦʥʘʥʩ ʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ. 

ʐʘʛ 3. ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʘ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʥʘ 

ʵʪʘʧʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʯʝʨʪʝʞʝʡ ʚ CAD-ʩʠʩʪʝʤʝ. ɿʘʪʨʘʪʳ ʥʘ ʤʘʪʝʨʠʘʣʳ: ʮʝʥʘ 0,2 

ʤ ʚʦʟʜʫʭʦʚʦʜʘ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʘ ʚ ʨʘʤʢʘʭ ʚʩʝʛʦ ʧʨʦʝʢʪʘ (200 ʨʫʙ.). ʕʢʦʥʦʤʠʷ 

(ʨʘʩʯʝʪ ʦʪ ʧʨʦʪʠʚʥʦʛʦ): ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʜʩʪʚ ʧʨʠʰʣʦʩʴ ʙʳ ʧʦʪʨʘʪʠʪʴ, ʝʩʣʠ 

ʙʳ ʦʩʪʘʚʠʣʠ ʜʣʠʥʫ 1,7 ʤ ʠ ʚʦʟʥʠʢ ʨʝʟʦʥʘʥʩ? ʎʝʥʘ ʛʣʫʰʠʪʝʣʷ ʥʘ ʫʯʘʩʪʦʢ ʪʘʢʦʡ 

ʜʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 15 000 ʨʫʙ. ʈʘʙʦʪʳ ʧʦ ʝʛʦ ʤʦʥʪʘʞʫ ʩʦʩʪʘʚʣʷʝʪ 5 000 ʨʫʙ. 

ʀʪʦʛʦ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʨʦʝʢʪʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 15 000 + 5 000 = 20 000 ʨʫʙʣʝʡ. 
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ЅİĪЕЖĮĴı! ĩĻĳЕİĲГĲĮĿ!ЖВĨЕĴ! ĳЕ! ĳЖЕГįĴĮЖЕĩВĲĮľ! ЗĮЗĴГı!
ĳЖЕıĻĸİГĲĲЕД!ĩГĲĴĮİĿĶĮĮ!З!ĮЗĳЕİļĭЕĩВĲĮГı!ЗĮЗĴГıĲЕĪЕ!ĳЕīЙЕīВ!
З!ИķГĴЕı!ЖГĭЕĲВĲЗĲĻЙ!ķВЗĴЕĴ 

ʕʪʘʧ 1. ʈʘʩʩʯʠʪʘʪʴ "ʘʢʫʩʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ" ʩʠʩʪʝʤʳ: ʜʣʷ ʚʩʝʭ ʢʣʶʯʝʚʳʭ 

ʫʯʘʩʪʢʦʚ (ʧʨʷʤʳʝ, ʢʦʣʝʥʘ, ʢʘʤʝʨʳ) ʦʧʨʝʜʝʣʠʪʴ ʨʝʟʦʥʘʥʩʥʳʝ ʯʘʩʪʦʪʳ ʧʦ 

ʬʦʨʤʫʣʘʤ (1) ʠ (2). ʇʨʠʤʝʨ: ʜʣʷ ʧʨʷʤʦʛʦ ʫʯʘʩʪʢʘ L=2ʤ: fʨʝʟ =ɜ = 340 / (2 × 2) = 

= 85 ɻʮ. ɼʣʷ ʢʘʤʝʨʳ ʰʠʨʠʥʦʡ 0,5ʤ: fʨʝʟ1 =ɜ =340 / (2 * 0,5) = 340 ɻʮ. ʉʦʩʪʘʚʠʪʴ 

ʩʧʠʩʦʢ "ʟʘʧʨʝʪʥʳʭ ʯʘʩʪʦʪ" (ʥʘʧʨʠʤʝʨ, 85 ɻʮ Ñ5%, 340 ɻʮ Ñ5%). 

ʕʪʘʧ 2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʝʜʣʘʛʘʝʤʳʝ ʥʘ ʚʝʥʪʠʣʷʪʦʨʳ: ʜʣʷ ʢʘʞʜʦʡ 

ʤʦʜʝʣʠ ʨʘʩʩʯʠʪʘʪʴ ʯʘʩʪʦʪʫ ʪʦʥʘʣʴʥʦʛʦ ʰʫʤʘ Ὢ̃̆̎̓= (n × N) / 60. ʀʩʢʣʶʯʠʪʴ 

ʤʦʜʝʣʠ, ʫ ʢʦʪʦʨʳʭ Ὢ̃̆̎̓ ʧʦʧʘʜʘʝʪ ʚ "ʟʘʧʨʝʪʥʳʝ ʟʦʥʳ". 

ʕʪʘʧ 3. ʉʨʘʚʥʠʪʴ ʩʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʠʦʜ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ.  

ɺʘʨʠʘʥʪ ɸ ï ʜʝʰʝʚʳʡ ʚʝʥʪʠʣʷʪʦʨ ʩ ʨʠʩʢʦʤ ʨʝʟʦʥʘʥʩʘ: ʮʝʥʘ ʚʝʥʪʠʣʷʪʦʨʘ: 

50 000 ʨʫʙ.; ʮʝʥʘ ʛʣʫʰʠʪʝʣʝʡ 20 000 ʨʫʙ.; ʮʝʥʘ ʤʦʥʪʘʞʘ ʛʣʫʰʠʪʝʣʝʡ 10 000ʨʫʙ.; 

ʧʦʪʝʨʠ ʦʪ ʧʨʦʩʪʦʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 40 000 ʨʫʙ. ʊʦʛʜʘ ʩʫʤʤʘʨʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʧʝʨʠʦʜ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ 120 000 

ʨʫʙ.  

ɺʘʨʠʘʥʪ ɹ ï ʙʦʣʝʝ ʜʦʨʦʛʦʡ, ʥʦ ʘʢʫʩʪʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ ʚʝʥʪʠʣʷʪʦʨ: ʮʝʥʘ 

ʚʝʥʪʠʣʷʪʦʨʘ: 70 000 ʨʫʙ.; ʨʠʩʢ ʨʝʟʦʥʘʥʩʘ ʠʩʢʣʶʯʝʥ. ʊʦʛʜʘ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʧʝʨʠʦʜ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ 70 000 ʨʫʙ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʥʘʯʘʣʴʥʫʶ ʮʝʥʫ, ʚʘʨʠʘʥʪ ɹ ʵʢʦʥʦʤʠʯʥʝʝ ʥʘ 

50 000 ʨʫʙʣʝʡ. ɸʢʫʩʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʵʪʦ ʨʝʰʝʥʠʝ ʜʦ ʥʘʯʘʣʘ ʤʦʥʪʘʞʘ, ʘ ʥʝ 

ʙʦʨʦʪʴʩʷ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʧʦʩʣʝ. 
 

ІĻĩЕīĻ 
ʋʯʝʪ ʨʝʟʦʥʘʥʩʘ ð ʵʪʦ ʥʝ ʫʟʢʦʠʥʞʝʥʝʨʥʘʷ ʟʘʜʘʯʘ, ʘ ʠʥʩʪʨʫʤʝʥʪ 

ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʮʝʥʦʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʩʪʦʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʪʨʫʙʦʡ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʠʥʮʠʧ: ʛʝʦʤʝʪʨʠʷ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪ ʝʝ 

"ʘʢʫʩʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ", ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʠʥʷʪʠʠ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʨʝʟʦʥʘʥʩʥʳʭ ʵʬʬʝʢʪʦʚ ʟʘʢʣʘʜʳʚʘʝʪ ʦʩʥʦʚʫ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʪʠʭʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ, ʥʦ ʠ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ, ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ 

ʙʶʜʞʝʪʘ ʥʘ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʶ.  
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ɸʥʥʦʪʘʮʠʷ. ʀʟʣʦʞʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ 

ʨʘʢʝʪʥʳʭ ʪʦʧʣʠʚ. ʇʨʠʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʘʩʯʝʪʳ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ, 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʨʘʩʯʸʪʦʚ 

ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʪʦʧʣʠʚ ʧʨʠ ʟʘʧʨʘʚʢʝ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʪʝʤʧʝʨʘʪʫʨʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʪʦʧʣʠʚʘ, ʭʦʣʦʜʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʘʤʤʠʘʢ, ʨʘʩʯʝʪ ʟʘʪʨʘʪ, 

ʩʠʩʪʝʤʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 
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ІĩГīГĲĮГ! 
ʉʨʝʜʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʩʪʘʨʪʦʚʳʭ ʢʦʤʧʣʝʢʩʘʭ ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʫʩʢʫ ʨʘʢʝʪ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ (ʈʂʅ), ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʠʧʷʱʠʭ ʪʦʧʣʠʚ, ʦʩʦʙʝʥʥʦ 

ʦʭʣʘʞʜʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʪʨʫʜʦʝʤʢʠʭ ʠ ʪʨʝʙʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʤ, ʯʪʦ ʠʟʚʝʩʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʭʣʘʞʜʝʥʠʷ ʪʦʧʣʠʚ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʟʦʤʢʥʫʪʳʡ ʢʦʥʪʫʨ 

ʧʦ ʭʣʘʜʘʛʝʥʪʫ.  

ɺ ʢʘʯʝʩʪʚʝ ʭʣʘʜʘʛʝʥʪʘ ʚ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʞʠʜʢʠʡ ʘʟʦʪ ʩ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ çʞʠʜʢʦʩʪʴ-ʧʘʨè. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʢʨʘʡʥʝ ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ ʞʠʜʢʦʛʦ ʘʟʦʪʘ (-196 Üʉ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʜʘʚʣʝʥʠʠ) 

ʤʘʛʠʩʪʨʘʣʠ ʩ ʚʳʩʦʢʦʢʠʧʷʱʠʤʠ ʪʦʧʣʠʚʘʤʠ ʤʦʛʫʪ ʧʝʨʝʤʝʨʟʘʪʴ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ. 

ʊʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʜʚʫʭ-ʪʨʝʭʢʦʥʪʫʨʥʳʝ ʮʠʨʢʫʣʷʮʠʠ ʭʣʘʜʦʥʦʩʠʪʝʣʝʡ 

ʚ ʛʨʦʤʦʟʜʢʠʭ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ 

ʥʝʧʨʝʨʳʚʥʦʡ ʠʣʠ ʜʠʩʢʨʝʪʥʦʡ ʚʳʜʘʯʝʡ ʦʭʣʘʞʜʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ [1, 2].  

 ɺ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʘʭ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʪʦʧʣʠʚʥʳʭ 

ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʟʘʤʝʨʟʘʥʠʷ ʪʦʧʣʠʚʘ, ʩʥʠʞʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʌʠʟʠʯʝʩʢʠ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʣʝʥʦʯʥʦʛʦ ʢʠʧʝʥʠʷ ʞʠʜʢʦʛʦ ʘʟʦʪʘ (ʚʤʝʩʪʦ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʧʫʟʳʨʴʢʦʚʦʛʦ ʢʠʧʝʥʠʷ), ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʠʭ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʪʠʧʘ çʪʨʫʙʘ ʚ ʪʨʫʙʝè. 

ʊʘʢʞʝ ʦʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʦʭʣʘʞʜʝʥʠʷ ʪʦʧʣʠʚʘ ʩ ʨʘʟʦʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ 

ʭʣʘʜʘʛʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʝ ʦʭʣʘʞʜʝʥʠʝ ʧʫʪʝʤ ʙʘʨʙʦʪʠʨʦʚʘʥʠʷ ʭʦʣʦʜʥʳʤ 

ʛʘʟʦʤ, ʧʦʣʫʯʘʝʤʳʤ ʠʟ ʞʠʜʢʦʛʦ ʘʟʦʪʘ.  

ɺʩʝ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʦʭʣʘʞʜʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʪʦʧʣʠʚʘ ʧʦʟʚʦʣʷʶʪ 

ʠʩʢʣʶʯʠʪʴ ʠʣʠ ʩʥʠʟʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʨʝʦʥʦʚʳʭ ʧʘʨʦʢʦʤʧʨʝʩʩʠʦʥʥʳʭ 

ʭʦʣʦʜʠʣʴʥʳʭ ʤʘʰʠʥ (ʍʄ) ʩ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʭʣʘʜʘʛʝʥʪʦʤ ʠʣʠ ʚʦʟʜʫʰʥʳʭ 

ʍʄ, ʠʤʝʶʱʠʭ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ. 

ɺ ʥʦʚʦʤ ʚʘʨʠʘʥʪʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʥʝʜʦʩʪʘʪʢʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [3-6], ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʨʘʟʤʝʨʳ ʫʩʪʘʥʦʚʢʠ 

ʠ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʚʳʩʦʢʦʢʠʧʷʱʠʭ ʪʦʧʣʠʚ ʟʘ ʩʯʝʪ ʩʣʝʜʫʶʱʠʭ 

ʨʝʰʝʥʠʡ:  

¶ ʟʘʤʝʥʘ ʭʣʘʜʘʛʝʥʪʘ ʘʟʦʪʘ ʥʘ ʘʤʤʠʘʢ, ʦʙʣʘʜʘʶʱʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 
ʚʳʩʦʢʦʡ ʪʝʧʣʦʪʦʡ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʣʘʜʘʛʝʥʪʘ 

ʚ ʩʠʩʪʝʤʝ;  

¶ ʟʘʤʳʢʘʥʠʝ ʢʦʥʪʫʨʘ ʭʣʘʜʘʛʝʥʪʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʭʣʘʜʘʛʝʥʪʘ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʩʪʠʥʯʘʪʳʭ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ (ʇʊ), ʷʚʣʷʶʱʠʭʩʷ 
ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʤʘʣʦʛʘʙʘʨʠʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʪʝʧʣʦʦʙʤʝʥʥʳʭ 

ʘʧʧʘʨʘʪʦʚ; 

¶ ʨʝʘʣʠʟʘʮʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʠʧʝʥʠʷ ʭʣʘʜʘʛʝʥʪʘ ð 

ʧʫʟʳʨʴʢʦʚʦʝ; 

¶ ʨʘʟʤʝʱʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʩʪʘʥʜʘʨʪʥʦʤ 10-ʪʠ ʬʫʪʦʚʦʤ 

ʤʦʨʩʢʦʤ ʢʦʥʪʝʡʥʝʨʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʦ ʥʘ ʩʪʘʨʪʦʚʦʤ ʢʦʤʧʣʝʢʩʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʢʦʥʦʤʠʯʥʦ ʠ ʩʜʝʣʘʪʴ ʫʩʪʘʥʦʚʢʫ ʠ ʜʦʩʪʘʚʢʫ ʥʘʠʙʦʣʝʝ 
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ʵʬʬʝʢʪʠʚʥʦʡ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ: 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʨʘʥʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʭʣʘʜʘʛʝʥʪʘ, ʦʪʩʫʪʩʪʚʠʝ ʚʳʙʨʦʩʘ ʧʘʨʦʚ ʭʣʘʜʘʛʝʥʪʘ ʚ ʘʪʤʦʩʬʝʨʫ, ʥʝʙʦʣʴʰʠʝ 

ʨʘʟʤʝʨʳ ʫʩʪʘʥʦʚʢʠ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʇʊ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʤʤʠʘʢʘ, ʢʘʢ ʙʦʣʝʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ, ʠ ʟʘʤʳʢʘʥʠʝ ʢʦʥʪʫʨʘ 

ʩʠʩʪʝʤʳ.  

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʦʚʦʡ 

ʘʤʤʠʘʯʥʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ (ɸʍʋ) ʧʨʦʚʦʜʷʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʦʮʝʥʠʚʘʶʪʩʷ: ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʧʨʠ ʪʠʧʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʪʠʭ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [5, 6]: ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʣʦʞʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʘ ʟʘʪʨʘʪʳ 

ʥʘ ʥʝʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʢʦʥʪʨʦʣʣʠʥʛʘ ʧʨʦʝʢʪʦʚ [3, 7]. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʨʘʩʯʸʪʦʚ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʚʦʜʦʚ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ɸʍʋ. 
 

ЎВЗķГĴ!įВĳĮĴВİļĲĻЙ!ĭВĴЖВĴ!ĲВ!ЗЕĭīВĲĮГ!ĲЕĩЕĪЕ!ĩВЖĮВĲĴВ!ЙЕİЕīĮİļĲЕД!
ИЗĴВĲЕĩįĮ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʘ ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ 

ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ ʫʢʨʫʧʥʝʥʥʦʡ ʢʘʣʴʢʫʣʷʮʠʠ, ʚ 

ʢʦʪʦʨʦʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʦʙʨʘʟʮʘ ʠʟʜʝʣʠʷ Ὓʧ.ʧʨ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ [7]: 

Ὓ̐Ȣ̐̑ Ὓ̍ ὒϽρ
Ὧ̗ Ὧ̏ ̐

ρππ
ὒϽ‌ ὒ ὒϽ‌ϽὯ̒ ρ

Ὧ̃ ̐

ρππ
ȟ 

ʛʜʝ Ὓʤ ī ʟʘʪʨʘʪʳ ʥʘ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʢʫʧʥʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ 
ʠʟʜʝʣʠʷ (ʩ ʫʯʝʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ), ʨʫʙ.; ὒ ī ʟʘʪʨʘʪʳ ʧʦ 
ʦʩʥʦʚʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ, ʪ.ʝ. ʨʘʙʦʯʠʭ, ʟʘʥʷʪʳʭ 

ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʠʟʜʝʣʠʷ (ʚʢʣʶʯʘʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʩʙʦʨʢʫ ʩʙʦʨʦʯʥʳʭ 

ʝʜʠʥʠʮ ʠ ʠʟʜʝʣʠʷ, ʠʩʧʳʪʘʥʠʷ ʠʟʜʝʣʠʷ), ʨʫʙ.; ‌ ī ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʟʘʪʨʘʪʳ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʨʧʣʘʪʝ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ (‌ = 0,12 ÷ 0,18); Ὧʩ ī 
ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ; Ὧʮ, Ὧʦʧ ī ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
ʮʝʭʦʚʳʝ ʠ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ (ʦʙʱʝʟʘʚʦʜʩʢʠʝ) ʨʘʩʭʦʜʳ, %; Ὧʚʧ ï 
ʚʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ (ʢʦʤʤʝʨʯʝʩʢʠʝ) ʨʘʩʭʦʜʳ, % (Ὧʚʧ = 3 ī 5%). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʣʫʯʘʝʤ ʧʦʣʥʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ɸʍʋ, ʩʦʩʪʘʚʣʷʶʱʫʶ 6,4% ʦʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʛʦ 

ʨʘʟʤʝʨʘ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ  ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʤ ʪʠʧʘ çʪʨʫʙʘ ʚ ʪʨʫʙʝè (ʍʋʊʊ), ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʞʠʜʢʦʤ ʘʟʦʪʝ, 

ʧʦ ʜʘʥʥʳʤ ʟʘʚʦʜʦʚ-ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʟʘ 2014 - 2016 ʛʦʜ ʩ ʧʦʧʨʘʚʢʦʡ, ʫʯʠʪʳʚʘʶʱʝʡ 

ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ ʥʘ ʥʦʷʙʨʴ 2025 ʛʦʜʘ. ʅʘ ʈʠʩ. 1 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ 

ʩʨʘʚʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʜʚʫʭ 

ʚʘʨʠʘʥʪʦʚ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ: ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ɸʍʋ ʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʚʘʨʠʘʥʪʘ ʍʋʊʊ. 
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ʈʠʩ. 1. ʉʪʦʣʙʯʘʪʘʷ ʜʠʘʛʨʘʤʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʟʘʪʨʘʪ  

ʜʣʷ ʥʦʚʦʛʦ ʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚʘʨʠʘʥʪʦʚ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ  

 

ʀʟ ʜʘʥʥʳʭ ʈʠʩ. 1 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ɸʍʋ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʳ ʙʦʣʝʝ, ʯʝʤ ʚ 15 ʨʘʟ.  

 
ЏЖВĩĲĮĴГİļĲĻГ! ЙВЖВįĴГЖĮЗĴĮįĮ! ĲЕĩЕĪЕ! Į! ЗИĹГЗĴĩИľĹГĪЕ! ĩВЖĮВĲĴЕĩ!
ЙЕİЕīĮİļĲЕД!ИЗĴВĲЕĩįĮ 

ʍʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʚʨʝʤʝʥʥʳʭ ʨʘʤʦʢ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʭʣʘʜʘʛʝʥʪʘ. ʉʨʘʚʥʠʚʘʝʤʳʝ ʭʦʣʦʜʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʤʥʦʛʠʤ 

ʧʘʨʘʤʝʪʨʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʊʘʙʣ. 1. 
 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 
ʅʦʚʳʡ 

ʚʘʨʠʘʥʪ  

ʉʫʱʝʩʪʚʫʶʱʠʡ 

ʚʘʨʠʘʥʪ 

ɺʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ, % 416 100 

ʄʘʩʩʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, % 400 100 

ʋʜʝʣʴʥʘʷ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, % 96 100 

ɿʘʥʠʤʘʝʤʳʝ ʧʣʦʱʘʜʠ, % 3,7 100 

ʄʘʩʩʘ ʭʣʘʜʘʛʝʥʪʘ ʚ ʢʦʥʪʫʨʝ ʟʘ ʚʝʩʴ ʮʠʢʣ 

ʨʘʙʦʪʳ, % 
1,5 100 

ʄʘʩʩʘ ʚʳʙʨʘʩʳʚʘʝʤʦʛʦ ʚ ʘʪʤʦʩʬʝʨʫ 

ʭʣʘʜʘʛʝʥʪʘ, % 
0 100 

ʈʘʩʭʦʜ ʭʣʘʜʘʛʝʥʪʘ, % 33 100 
 

ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʦʚʳʡ ʚʘʨʠʘʥʪ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʪʦʧʣʠʚʘ ʧʨʠ 

ʩʭʦʞʝʡ ʫʜʝʣʴʥʦʡ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢɼʞ/ʯ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʯʪʠ 

ʨʘʚʥʦʡ ʫʜʝʣʴʥʦʡ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʦʚʳʡ ʚʘʨʠʘʥʪ ʟʘʥʠʤʘʝʪ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʠ ʠʩʧʦʣʴʟʫʝʪ ʚʩʝʛʦ 1,5% ʦʪ ʤʘʩʩʳ ʭʣʘʜʘʛʝʥʪʘ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚʘʨʠʘʥʪʘ ʟʘ ʩʯʝʪ ʟʘʤʳʢʘʥʠʷ ʭʦʣʦʜʥʦʛʦ ʢʦʥʪʫʨʘ ʠ ʧʦʜʙʦʨʘ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʭʣʘʜʘʛʝʥʪʘ ï ʘʤʤʠʘʢʘ. ʉʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʭʣʘʜʘʛʝʥʪʘ ʚ 3 

ʨʘʟʘ ʧʨʠ ʪʦʡ ʞʝ ʫʜʝʣʴʥʦʡ ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʪʝʧʣʦʦʙʤʝʥʠʢʦʚ ʠ ʘʤʤʠʘʢʘ.  
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ʅʦʚʳʡ ʚʘʨʠʘʥʪ - ɸʍʋ

ʉʫʱʝʩʪʚʫʶʱʠʡ 
ʚʘʨʠʘʥʪ - ʍʋʊʊ
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ЎВЗķГĴ!ĽįЗĳİИВĴВĶĮЕĲĲĻЙ!ЖВЗЙЕīЕĩ!ЅБĜ 
ʆʮʝʥʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʧʨʦʚʦʜʠʪʩʷ ʟʘ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʧʫʩʢʫ ʦʜʥʦʛʦ ʈʂʅ ʥʘ ʩʪʘʨʪʦʚʦʤ ʢʦʤʧʣʝʢʩʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ [7]:  

Ὓ̞ ̋ Ὓ̈Ȣ̐Ȣ̏̒Ȣ̎ Ὓ̈Ȣ̐Ȣ̅̏Ȣ̐ Ὓ̒Ȣ̃Ȣ Ὓ̞ Ὓ́ ̍ Ὓ̞̓̏ Ὓ̑̎́̋ȟ̌ 

ʛʜʝ Ὓ̈Ȣ̐Ȣ̏̒Ȣ̎  ʟʘʪʨʘʪʳ ʧʦ ʦʩʥʦʚʥʦʡ ʟʘʨʧʣʘʪʝ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ;  

Ὓ̈Ȣ̐Ȣ̅̏Ȣ̐  ʟʘʪʨʘʪʳ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʨʧʣʘʪʝ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ; 

Ὓ̒Ȣ̃Ȣ ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ; Ὓ̞  ʟʘʪʨʘʪʳ ʥʘ ʩʠʣʦʚʫʶ ʵʥʝʨʛʠʶ; Ὓ́ ̍  

ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ; Ὓ̞̓̏  ̑ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʝʤʦʥʪʳ; Ὓ̎́̋  ̌ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʩʚʝʜʝʥʳ ʚ ʊʘʙʣ. 2.  

 

ʊʘʙʣʠʮʘ 2. ʈʘʩʯʝʪʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʟʘʪʨʘʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ  

(ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʧʫʩʢ ʈʂʅ) 

ʉʪʘʪʴʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ 
ʅʦʚʳʡ 

ʚʘʨʠʘʥʪ  

ʉʫʱʝʩʪʚʫʶʱʠʡ 

ʚʘʨʠʘʥʪ 

ʆʩʥʦʚʥʘʷ ʟʘʨʧʣʘʪʘ, % 61 100 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʣʘʪʘ ʪʨʫʜʘ, % 61 100 

ʉʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ, % 61 100 

ɿʘʪʨʘʪʳ ʥʘ ʩʠʣʦʚʫʶ ʵʥʝʨʛʠʶ, % 119 100 

ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, % 119 100 

ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ, % 20 100 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ, % 60 100 

ʉʫʤʤʘʨʥʳʝ, % 56 100 
 

ʉʪʨʫʢʪʫʨʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʜʣʷ ʥʦʚʦʛʦ ʠ ʩʪʘʨʦʛʦ ʚʘʨʠʘʥʪʦʚ 

ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩ. 2. 
 

 
 

ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʳ ʩʪʨʫʢʪʫʨʳ ʨʘʩʭʦʜʦʚ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʦʛʦ ʠ ʩʪʘʨʦʛʦ 

ʚʘʨʠʘʥʪʦʚ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ: 

1 ï ʦʩʥʦʚʥʘʷ ʟʘʨʧʣʘʪʘ; 2 ï ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʣʘʪʘ ʪʨʫʜʘ; 3 ï ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ; 

4 ï ʟʘʪʨʘʪʳ ʥʘ ʩʠʣʦʚʫʶ ʵʥʝʨʛʠʶ; 5 ï ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 6 ï 

ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ; 7 ï ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ; 8 ï ʦʙʱʠʝ ʟʘʪʨʘʪʳ 
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ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 

¶ ʦʩʥʦʚʥʘʷ ʟʘʨʧʣʘʪʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʣʘʪʘ ʪʨʫʜʘ ʠ ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ 
ʫʤʝʥʴʰʠʣʠʩʴ ʚ 1,6 ʨʘʟʘ; 

¶ ʟʘʪʨʘʪʳ ʥʘ ʩʠʣʦʚʫʶ ʵʥʝʨʛʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʫʚʝʣʠʯʠʣʠʩʴ 
ʚ 1,19 ʨʘʟʘ; 

¶ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʫʤʝʥʴʰʠʣʠʩʴ ʚ 5 ʨʘʟ; 

¶ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʫʤʝʥʴʰʠʣʠʩʴ ʚ 1,7 ʨʘʟʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʤʘʣʦ ʠ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʝʝ 

ʤʦʱʥʦʛʦ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʢʣʶʯʝʥʠʷ ʚ ʫʩʪʘʥʦʚʢʫ ʛʨʘʜʠʨʥʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʜʣʠʥʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚʦʜʥʦʤʫ 

ʢʦʥʪʫʨʫ ʦʭʣʘʞʜʝʥʠʷ ʘʤʤʠʘʢʘ ʘʚʪʦʥʦʤʥʦ ʦʪ ʚʩʝʛʦ ʩʪʘʨʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʭʦʜʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʦʚʦʛʦ 

ʚʘʨʠʘʥʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʨʳʤ ʚʘʨʠʘʥʪʦʤ ʫʤʝʥʴʰʠʣʠʩʴ ʚ 1,7 ʨʘʟ. 

 

ІĻĩЕīĻ 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʦʚʦʛʦ ʚʘʨʠʘʥʪʘ.  

ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʥʦʚʫʶ ʩʠʩʪʝʤʫ, ʠ 

ʟʘʤʳʢʘʥʠʝ ʢʦʥʪʫʨʘ ʭʣʘʜʘʛʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʙʦʣʝʝ, ʯʝʤ ʚ 15 ʨʘʟ.  

ʋʤʝʥʴʰʝʥʠʝ ʛʘʙʘʨʠʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʪʨʝʙʫʝʤʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʚ 1,7 ʨʘʟ.  

ʕʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘ ʟʘʤʢʥʫʪʳʡ ʚʘʨʠʘʥʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʘʤʤʠʘʢʘ ʠ 

ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ. 
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Abstract.  The paper analyzes the specific features of project management under 

the conditions of digital transformation in industrial enterprises; proposes 

approaches for adapting agile project management methods to the challenges of 

industrial production; and formulates practical recommendations for 

implementing agile methodologies in the industrial sector. 
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ІĩГīГĲĮГ 
ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʬʘʟʘ ʮʠʬʨʦʚʠʟʘʮʠʠ. ʉʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʂʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʤʘʰʠʥʥʦʝ ʟʨʝʥʠʝ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ 

ʚʝʱʝʡ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ (ML ʠ Big Data) ʠ ʛʝʥʝʨʘʪʠʚʥʳʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ [1]. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʘʧʧʘʨʘʪʥʳʤ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʩʪʠʨʘʝʪʩʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʨʦʜʫʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʳʡ 
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ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʝʙʫʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʂʘʩʢʘʜʥʘʷ ʤʦʜʝʣʴ (Waterfall), ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʦʚʘʚʰʘʷʩʷ ʚ ʦʪʨʘʩʣʠ, 

ʧʦʪʝʨʷʣʘ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʚʠʜʫ ʩʦʢʨʘʱʝʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ ʠ 

ʙʳʩʪʨʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʨʝʰʠʪʴ, ʚʥʝʜʨʠʚ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʠʙʢʠʝ ʠ ʛʠʙʨʠʜʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʝʢʪʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʀʊ-ʩʝʢʪʦʨʘ. 

 
ЌЗЕĨГĲĲЕЗĴĮ!ИĳЖВĩİГĲĮĿ!ĳЖЕГįĴВıĮ!ĩ!ИЗİЕĩĮĿЙ!ĶĮĵЖЕĩЕД!ĴЖВĲЗĵЕЖıВĶĮĮ!
ĳЖЕıĻĸİГĲĲĻЙ!ĳЖГīĳЖĮĿĴĮД 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʝʢʪʦʨ ʧʝʨʝʞʠʚʘʝʪ ʧʦʣʥʦʤʘʩʰʪʘʙʥʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ. 

1) ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʟʘʪʨʘʛʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ. ʊʨʘʜʠʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ [7,16]. ʅʘʧʨʠʤʝʨ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʢʠ ʩ 

ʏʇʋ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʩʣʦʞʥʳʝ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ: 

¶ ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʯʝʩʢʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ; 

¶ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʫʧʨʘʚʣʷʝʪ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

¶ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʙʠʨʘʶʪ ʪʝʣʝʤʝʪʨʠʶ ʜʣʷ ʧʨʝʜʠʢʪʠʚʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. 

2) ʕʚʦʣʶʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʣʠʷʝʪ ʥʘ ʚʩʝ ʘʩʧʝʢʪʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ: 

¶ ɺʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ. ɺʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʢʦʪʦʨʦʝ ʨʘʥʴʰʝ ʩʦʩʪʘʚʣʷʣʦ 5-7 ʣʝʪ, ʪʝʧʝʨʴ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 2-3 ʣʝʪ. ʂ 

ʧʨʠʤʝʨʫ, ʮʠʢʣ ʦʙʥʦʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʩʦʢʨʘʪʠʣʩʷ ʩ 7 ʣʝʪ ʜʦ 

3-4 ʣʝʪ.  

¶ ɺʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʣʦ ʙʳʩʪʨʦʝ 
ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ. ʊʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ 3D-ʧʝʯʘʪʴ, ʪʝʭʥʦʣʦʛʠʷ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʘ ʧʦʜʭʦʜ 

ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʝʢʪʘʤ. ɽʩʣʠ ʨʘʥʝʝ ʧʨʦʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʣʠʥʝʡʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʦʚ ʧʦ ʧʨʠʥʮʠʧʫ çʩʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ï ʠʟʛʦʪʦʚʠʪʴ ï ʠʩʧʳʪʘʪʴè, ʪʦ ʩʝʛʦʜʥʷ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʠʪʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ 

ʨʝʰʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ʉʤʝʥʘ ʧʘʨʘʜʠʛʤʳ ʧʦʪʨʝʙʫʝʪ ʦʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ 

ʨʘʜʠʢʘʣʴʥʦ ʠʥʦʛʦ ʥʘʙʦʨʘ ʢʘʯʝʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, ʝʡ ʥʝʦʙʭʦʜʠʤʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʛʠʙʢʦʤʫ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʶ. ɾʝʩʪʢʠʝ ʠ ʩʪʨʦʛʦ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ çʞʠʚʳʤè ʙʵʢʣʦʛʘʤ 

ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʧʨʠʦʨʠʪʠʟʠʨʫʶʪʩʷ ʠ ʫʪʦʯʥʷʶʪʩʷ ʧʦ ʤʝʨʝ 
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ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʨʳʥʢʘ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺʦ-

ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤ ʥʘʚʳʢ ʨʘʙʦʪʳ ʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʠʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʛʜʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʟʘʧʨʝʱʝʥʳ, ʚ ʥʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʢʣʶʯʝʚʦʡ ʘʢʪʠʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʛʠʙʢʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ. 

ʅʘʢʦʥʝʮ, ʥʝʦʙʭʦʜʠʤʦ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʢʦʤʘʥʜʘʤʠ. ʕʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʜʠʟʘʡʥʝʨʳ, 

ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʙʦʯʠʝ. ʉʧʝʮʠʘʣʠʩʪʳ 

ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʠ ʝʞʝʜʥʝʚʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʨʘʟʨʘʙʦʪʢʫ 

ʢʘʢ ʧʨʦʛʨʘʤʤʥʦʡ, ʪʘʢ ʠ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʧʨʦʜʫʢʪʘ. 

ʀʤʝʥʥʦ ʵʪʠ ʥʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʛʠʙʨʠʜʥʳʤʠ 

ʧʨʦʝʢʪʘʤʠ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʵʨʫ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [15]. 

 

ЅīВĳĴВĶĮĿ! ĪĮĨįĮЙ! ıГĴЕīЕĩ! ИĳЖВĩİГĲĮĿ! ĳЖЕГįĴВıĮ! į! ĭВīВķВı!
ĳЖЕıĻĸİГĲĲЕĪЕ!ĳЖЕĮĭĩЕīЗĴĩВ! 

ɻʠʙʢʠʝ ʧʦʜʭʦʜʳ ʠ ʧʨʘʢʪʠʢʠ, ʚʢʣʶʯʘʷ Agile, Scrum ʠ DevOps, ʢʦʪʦʨʳʝ ʫʞʝ 

ʜʦʢʘʟʘʣʠ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʀʊ-ʩʬʝʨʝ, ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʜʥʘʢʦ ʜʣʷ ʠʭ ʚʥʝʜʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠʭ 

ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ. 

Agile ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʬʠʣʦʩʦʬʠʶ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʮʝʥʥʦʩʪʷʭ ʠ ʧʨʠʥʮʠʧʘʭ, ʟʘʢʨʝʧʣʝʥʥʳʭ 

ʚ ʄʘʥʠʬʝʩʪʝ ʛʠʙʢʦʡ ʨʘʟʨʘʙʦʪʢʠ [2]. ʂʣʶʯʝʚʳʝ ʧʦʣʦʞʝʥʠʷ ʚʢʣʶʯʘʶʪ ʧʨʠʦʨʠʪʝʪ 

ʣʶʜʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʚʘʞʥʦʩʪʴ 

ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʦʜʫʢʪʘ ʧʝʨʝʜ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʩ ʟʘʢʘʟʯʠʢʦʤ ʚʤʝʩʪʦ ʞʝʩʪʢʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʨʘʢʪʫ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʚʤʝʩʪʦ ʩʣʝʜʦʚʘʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʧʣʘʥʫ. ʅʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ʵʪʠ ʧʨʠʥʮʠʧʳ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ: "ʨʘʙʦʪʘʶʱʠʡ ʧʨʦʜʫʢʪ" ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʧʨʦʪʦʪʠʧ ʠʣʠ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʪʝʥʜ, ʘ "ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 

ʟʘʢʘʟʯʠʢʦʤ" ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʫʪʨʝʥʥʠʤʠ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ð ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ 

ʩʣʫʞʙʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ [6]. 

Scrum ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ ʬʨʝʡʤʚʦʨʢ ʨʝʘʣʠʟʘʮʠʠ Agile-ʧʦʜʭʦʜʘ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʟʘʜʘʯʘʤ 

[3]. ʈʦʣʠ ʚʣʘʜʝʣʴʮʘ ʧʨʦʜʫʢʪʘ, scrum-ʤʘʩʪʝʨʘ ʠ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʢʠ 

ʥʘʧʦʣʥʷʶʪʩʷ ʥʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ: ʚʣʘʜʝʣʴʮʝʤ ʧʨʦʜʫʢʪʘ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʛʣʘʚʥʳʡ ʠʥʞʝʥʝʨ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ, scrum-ʤʘʩʪʝʨʦʤ ð 

ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʧʨʦʮʝʩʩʘʤ ʠʣʠ ʤʝʪʦʜʠʩʪ, ʘ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʛʨʫʧʧʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʲʝʜʠʥʷʶʱʫʶ ʠʥʞʝʥʝʨʦʚ, 

ʪʝʭʥʦʣʦʛʦʚ ʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ. ɸʨʪʝʬʘʢʪʳ ʠ ʩʦʙʳʪʠʷ Scrum ʪʘʢʞʝ ʘʜʘʧʪʠʨʫʶʪʩʷ: 

ʙʵʢʣʦʛ ʧʨʦʜʫʢʪʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʝʨʝʯʝʥʴ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʟʘʜʘʥʠʡ, ʩʧʨʠʥʪʳ ʫʜʣʠʥʷʶʪʩʷ ʜʦ 4-6 ʥʝʜʝʣʴ ʜʣʷ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʪʦʪʠʧʦʚ. 

DevOps ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʷ, ʩʪʠʨʘʶʱʘʷ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʢʦʡ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʦʟʥʘʯʘʝʪ ʩʦʟʜʘʥʠʝ ʝʜʠʥʳʭ ʢʦʤʘʥʜ 

ʠʟ ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʪʝʭʥʦʣʦʛʦʚ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ 
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ʧʨʦʮʝʩʩʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ [5]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʚʝʜʫʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʫʩʧʝʰʥʘʷ ʘʜʘʧʪʘʮʠʷ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʥʝ ʩʪʦʣʴʢʦ ʬʦʨʤʘʣʴʥʦʛʦ 

ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʜʫʨʘʤ, ʩʢʦʣʴʢʦ ʛʣʫʙʦʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʤʳʰʣʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ [8]. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ Agile ð ʩʢʦʨʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʦʨʠʝʥʪʘʮʠʶ ʥʘ 

ʮʝʥʥʦʩʪʴ ð ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʷ ʦʙʲʝʢʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 
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ʆʧʳʪ ʚʥʝʜʨʝʥʠʷ ʛʠʙʢʠʭ ʧʦʜʭʦʜʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʦʚʳʝ ʤʝʪʦʜʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ 

ʚʳʚʦʜʘ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʨʳʥʦʢ ð ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʣʫʯʰʘʝʪʩʷ ʥʘ 25-40% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ [4]. ɼʨʫʛʠʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʜʦʨʘʙʦʪʦʢ ʥʘ 

ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ Agile-ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʠ 

ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. 

ʂ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʚʳʛʦʜʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 15-25% 

ʦʪ ʦʙʱʝʛʦ ʙʶʜʞʝʪʘ ʧʨʦʝʢʪʘ [9]. ɻʠʙʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʣʘʜʩʢʠʭ ʟʘʧʘʩʦʚ ʠ 

ʩʦʢʨʘʱʝʥʠʶ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʠʟʜʝʨʞʝʢ. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʝʥ ʵʬʬʝʢʪ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʧʨʠʥʮʠʧʦʚ DevOps ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ð ʢʦʤʧʘʥʠʠ ʩʦʦʙʱʘʶʪ ʦ 

ʩʥʠʞʝʥʠʠ ʧʨʦʩʪʦʝʚ ʠ ʫʚʝʣʠʯʝʥʠʠ ʤʝʞʨʝʤʦʥʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʙʣʘʛʦʜʘʨʷ 

ʧʨʝʜʠʢʪʠʚʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʥʝʧʨʝʨʳʚʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ 

ʪʝʭʥʠʢʠ [5]. 

ɺ ʩʬʝʨʝ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʚʦʚʣʝʯʝʥʥʦʩʪʠ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪ ʨʘʙʦʪʘʪʴ ʚ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʘʥʜʘʭ ʠ 

ʚʠʜʷʪ ʨʝʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʛʦ ʪʨʫʜʘ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʩʧʨʠʥʪʘ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʫʣʫʯʰʘʝʪ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʇʦʩʪʝʧʝʥʥʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʢʫʣʴʪʫʨʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ ʩʦʪʨʫʜʥʠʢʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʘʛʘʶʪ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʚʦ ʚʨʝʤʷ 

ʨʝʛʫʣʷʨʥʳʭ ʩʦʚʝʱʘʥʠʡ [13]. 

ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʛʠʙʢʠʭ ʧʨʘʢʪʠʢ ʩʦʧʨʷʞʝʥʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʩʣʦʞʥʦʩʪʷʤʠ. 

ʆʩʥʦʚʥʳʤ ʙʘʨʴʝʨʦʤ ʩʪʘʥʦʚʠʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʚʦʩʧʨʠʥʠʤʘʶʪ Agile ʢʘʢ ʫʛʨʦʟʫ ʩʚʦʝʤʫ ʩʪʘʪʫʩʫ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʧʦʜʭʦʜʘʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʘ ʛʣʫʙʦʢʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ [11]. ʅʝ ʤʝʥʝʝ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʩʤʦʪʨ ʩʠʩʪʝʤ ʤʦʪʠʚʘʮʠʠ ʠ KPI ð ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʘʪ ʬʠʣʦʩʦʬʠʠ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʥʝʛʦʪʦʚʥʦʩʪʠ legacy-ʩʠʩʪʝʤ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʪʝʨʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ 
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ʤʦʜʝʨʥʠʟʘʮʠʶ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʠʥʪʝʛʨʘʮʠʠ Agile-ʧʦʜʭʦʜʦʚ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ERP-ʩʠʩʪʝʤʘʤʠ, 

ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʜʣʷ ʢʘʩʢʘʜʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʩʦʟʜʘʶʪ ʨʝʛʫʣʷʪʦʨʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ð ʤʥʦʛʠʝ 

ʦʪʨʘʩʣʠ ʦʙʷʟʳʚʘʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʚʝʩʪʠ ʧʦʣʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʧʦ ʩʪʨʦʛʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʩʦʚʤʝʩʪʠʤʦ ʩ Agile-ʧʨʠʥʮʠʧʘʤʠ 

ʤʠʥʠʤʘʣʴʥʦ ʜʦʩʪʘʪʦʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʯʠʥʘʪʴ ʩ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 1-2 ʤʝʩʷʮʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʛʦʪʦʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʙʠʨʘʝʪʩʷ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʩ 

ʚʳʩʦʢʠʤʠ ʰʘʥʩʘʤʠ ʥʘ ʫʩʧʝʭ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʘ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʣʶʯʝʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʥʘ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʙʝʟ ʧʦʥʠʤʘʥʠʷ 

ʬʠʣʦʩʦʬʠʠ ʛʠʙʢʠʭ ʧʦʜʭʦʜʦʚ ʩʦʪʨʫʜʥʠʢʠ ʙʫʜʫʪ ʤʝʭʘʥʠʯʝʩʢʠ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ 

ʟʘʜʘʯʠ ʙʝʟ ʨʝʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ. 

ʇʠʣʦʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʦʚʦʜʠʪʴ ʚ ʪʝʯʝʥʠʝ 3-6 ʤʝʩʷʮʝʚ ʥʘ 

ʦʜʥʦʤ ʧʨʦʝʢʪʝ, ʧʦʩʪʦʷʥʥʦ ʘʜʘʧʪʠʨʫʷ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʝʛʫʣʷʨʥʳʝ ʨʝʪʨʦʩʧʝʢʪʠʚʳ ʧʦʟʚʦʣʷʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʜʭʦʜ. 

ʅʘ ʵʪʘʧʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ ʦʪ 6 ʜʦ 12 ʤʝʩʷʮʝʚ, ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʪʝʧʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʨʘʢʪʠʢ ʥʘ ʜʨʫʛʠʝ ʧʨʦʝʢʪʳ, ʩʦʟʜʘʝʪʩʷ ʮʝʥʪʨ 

ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ Agile-ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʤʝʪʨʠʢ ʜʣʷ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ [10]. 

ʂʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʩʪʚʦ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʪʦʧ-

ʤʝʥʝʜʞʤʝʥʪʘ ð ʙʝʟ ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʫʢʦʚʦʜʩʪʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙʨʝʯʝʥʘ 

ʥʘ ʧʨʦʚʘʣ [14]. ʅʝ ʤʝʥʝʝ ʚʘʞʥʘ ʩʠʩʪʝʤʥʦʩʪʴ ʧʦʜʭʦʜʘ: ʥʝʣʴʟʷ ʦʜʥʦʤʦʤʝʥʪʥʦ 

ʧʝʨʝʚʝʩʪʠ ʚʩʸ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ Agile, ʥʝʦʙʭʦʜʠʤ ʧʦʵʪʘʧʥʳʡ ʧʝʨʝʭʦʜ ʩ ʫʯʝʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʨʘʙʦʪʳ ʨʘʟʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʳ ʢʘʩʘʪʴʩʷ 

ʥʝ ʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʨʘʢʪʠʢ, ʥʦ ʠ ʬʠʣʦʩʦʬʠʠ ʛʠʙʢʠʭ ʧʦʜʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʠʤʝʥʥʦ ʠʟʤʝʥʝʥʠʝ ʤʳʰʣʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʦʡ ʫʩʪʦʡʯʠʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɸʜʘʧʪʘʮʠʷ ʤʝʪʦʜʦʣʦʛʠʡ ʧʦʜ ʦʪʨʘʩʣʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ð 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ, ʧʦʩʢʦʣʴʢʫ ʧʨʷʤʦʝ ʢʦʧʠʨʦʚʘʥʠʝ IT-ʧʨʘʢʪʠʢ ʙʝʟ ʫʯʝʪʘ 

ʩʧʝʮʠʬʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʧʨʠʥʦʩʠʪ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʢʦʥʝʮ, ʢʨʘʡʥʝ 

ʚʘʞʥʦ ʧʦʩʪʦʷʥʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʡ, ʯʪʦʙʳ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʦʪʠʚʘʮʠʶ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʧʨʦʜʦʣʞʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [12]. 

ʆʧʳʪ ʫʩʧʝʰʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ 

ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʳʟʦʚʳ, ʚʥʝʜʨʝʥʠʝ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʂʦʤʧʘʥʠʠ, ʩʫʤʝʚʰʠʝ 

ʘʜʘʧʪʠʨʦʚʘʪʴ Agile-ʧʦʜʭʦʜʳ ʢ ʩʚʦʝʡ ʩʧʝʮʠʬʠʢʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʛʠʙʢʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʨʳʥʢʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʣʠʜʠʨʫʶʱʠʝ 

ʧʦʟʠʮʠʠ ʚ ʦʪʨʘʩʣʠ. 
 

ІĻĩЕīĻ 
ɸʥʘʣʠʟ ʚʥʝʜʨʝʥʠʷ ʛʠʙʢʠʭ ʤʝʪʦʜʦʣʦʛʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʧʳʪ ʢʦʤʧʘʥʠʡ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: 
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ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʚʳʚʦʜʘ ʧʨʦʜʫʢʮʠʠ, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʫʤʝʥʴʰʝʥʠʝ ʥʝʧʣʘʥʦʚʳʭ ʧʨʦʩʪʦʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʳ ʚ ʫʩʣʦʚʠʷʭ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ Agile-ʧʨʘʢʪʠʢ ʢ 

ʩʧʝʮʠʬʠʢʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʷʤʦʝ ʢʦʧʠʨʦʚʘʥʠʝ IT-ʧʦʜʭʦʜʦʚ 

ʙʝʟ ʫʯʝʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʘʣʠʡ ʥʝ ʧʨʠʥʦʩʠʪ ʞʝʣʘʝʤʦʛʦ ʵʬʬʝʢʪʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʵʪʘʧʥʦʝ ʚʥʝʜʨʝʥʠʝ, ʥʘʯʠʥʘʶʱʝʝʩʷ ʩ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʘʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. 

ʇʨʝʜʧʨʠʷʪʠʷ, ʫʩʧʝʰʥʦ ʧʨʦʰʝʜʰʠʝ ʵʪʦʪ ʧʫʪʴ, ʧʦʣʫʯʘʶʪ ʫʩʪʦʡʯʠʚʦʝ 

ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʛʠʙʢʦʩʪʠ, ʩʢʦʨʦʩʪʠ 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʥʘ 

ʩʢʣʘʜʝ ʩʥʘʙʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʦʩʪʨʦʝʥʘ 

ʧʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʩʢʣʘʜʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʩʝʪʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʢʣʘʜʘ ʩʥʘʙʞʝʥʠʷ 

ʨʝʤʦʥʪʥʦʡ ʟʦʥʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʌʦʨʤʘʣʠʟʦʚʘʥʦ ʦʧʠʩʘʥʘ ʠ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʦ 

ʧʦʠʩʢʝ ʢʨʘʪʯʘʡʰʝʛʦ ʤʘʨʰʨʫʪʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʦ ʢʦʤʤʠʚʦʷʞʝʨʝè. ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʥʘ ʩʢʣʘʜʝ ʩ 62 ʜʦ 38 ʤʠʥʫʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʧʨʠʷʪʠʝ, ʢʦʥʪʨʦʣʣʠʥʛ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʢʣʘʜ, ʩʝʪʴ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʣʠʥʝʡʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ.   
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Abstract. The business process of completing orders at the supply warehouse of 

a car repair company is considered. A process model of warehouse operation has 

been built. A simulation model of the queuing network of the main processes of 

the supply warehouse of the repair area of the enterprise has been developed. The 

problem of finding the shortest order acquisition route using the "traveling 

salesman" linear programming problem is formalized and solved. An example of 

using the obtained modeling results to justify organizational and managerial 

decisions that reduce the duration of the order acquisition cycle in a warehouse 

from 62 to 38 minutes is given. 
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warehouse, queuing network, linear programming, system engineering. 
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ІĩГīГĲĮГ 
ɸʆ çʄɹ ʈʋʉè ʦʩʥʦʚʘʥʦ ʚ 1994 ʛʦʜʫ. ʅʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʨʦʜʘʞʘ, 

ʧʦʩʣʝʧʨʦʜʘʞʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʛʘʨʘʥʪʠʡʥʘʷ ʧʦʜʜʝʨʞʢʘ ʣʝʛʢʦʚʳʭ ʠ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʧʨʦʜʘʞʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ 

ʘʢʩʝʩʩʫʘʨʦʚ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʧʦʯʪʠ 30-ʣʝʪʥʝʤʫ ʦʧʳʪʫ ʜʠʩʪʨʠʙʴʶʮʠʠ, 

ʨʘʟʚʠʪʦʡ ʩʝʪʠ ʮʝʥʪʨʦʚ ʧʨʦʜʘʞ ʠ ʩʝʨʚʠʩʘ ʠ ʢʦʤʘʥʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ɸʆ çʄɹ 

ʈʋʉè ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʵʢʩʧʝʨʪʦʤ ʧʦ ʤʘʨʢʝ Mercedes-Benz ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʢʦʤʧʘʥʠʷ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʥʘʜ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦʨʪʬʝʣʷ 

ʧʨʦʜʫʢʪʦʚ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦʤ ʩ ʜʨʫʛʠʤʠ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, 

ʧʨʝʜʣʘʛʘʷ ʢʣʠʝʥʪʘʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʧʨʝʤʠʘʣʴʥʳʝ ʙʨʝʥʜʳ ʚ ʣʝʛʢʦʚʦʤ 

ʩʝʛʤʝʥʪʝ. ʉʝʛʦʜʥʷ ɸʆ çʄɹ ʈʋʉè ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʄʦʩʢʚʝ ʜʚʫʤʷ 

ʜʠʩʪʨʠʙʴʶʪʝʨʩʢʠʤʠ ʮʝʥʪʨʘʤʠ, ʨʝʤʦʥʪʥʦʡ ʟʦʥʦʡ ʛʘʨʘʥʪʠʡʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʩʢʣʘʜʦʤ ʩʥʘʙʞʝʥʠʷ ʨʝʤʦʥʪʥʦʡ ʟʦʥʳ ʠ ʦʩʥʦʚʥʳʤ ʩʢʣʘʜʦʤ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ 

ʨʘʙʦʪʘ ʩʢʣʘʜʘ ʩʥʘʙʞʝʥʠʷ ʨʝʤʦʥʪʥʦʡ ʟʦʥʳ ʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʝʤʦʥʪʥʦʡ 

ʟʦʥʦʡ ʛʘʨʘʥʪʠʡʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ.  

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʨʝʜʥʝʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʥʘ ʩʢʣʘʜʝ ɸʆ çʄɹ 

ʈʋʉè ʩ 62 ʜʦ 40 ʤʠʥʫʪ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʢʦʥʮʝʧʮʠʠ ʢʦʥʪʨʦʣʣʠʥʛʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ [1]. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [2, 3]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʛʨʫʟʦʧʦʪʦʢʠ ʥʘ ʩʢʣʘʜʝ ʩʥʘʙʞʝʥʠʷ ʨʝʤʦʥʪʥʦʡ ʟʦʥʳ ɸʆ çʄɹ ʈʋʉè. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ ʷʯʝʡʢʘʤ ʭʨʘʥʝʥʠʷ 

ʠʭ ʥʘ ʩʢʣʘʜʝ. 
 

ЅĲВİĮĭ!ĨĮĭĲГЗ-ĳЖЕĶГЗЗЕĩ 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʘʣʝʝ ï 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ) ʧʦ ʷʯʝʡʢʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʠʭ ʜʦʩʪʘʚʢʠ ʠ ʠʭ 

ʨʘʟʤʝʱʝʥʠʝ ʚ ʷʯʝʡʢʘʭ ʩʢʣʘʜʘ ʜʣʷ ʭʨʘʥʝʥʠʷ [2]. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ ʷʯʝʡʢʘʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 1.  
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ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ 

ʷʯʝʡʢʘʤ çʢʘʢ ʝʩʪʴè (AS-IS), ʧʦʩʪʨʦʝʥʥʦʡ ʚ ʥʦʪʘʮʠʠ ʩʪʘʥʜʘʨʪʘ IDEF0 

 

ɺ ʪʝʢʫʱʠʭ ʫʩʣʦʚʠʷʭ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ 

ʥʦʤʝʨʦʚ ʷʯʝʝʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʣʘʜʦʚʱʠʢʦʤ ʚʨʫʯʥʫʶ ʧʦ ʨʘʩʧʝʯʘʪʘʥʥʳʤ ʣʠʩʪʘʤ 

ʟʘʢʘʟʘ.  

ʂʦʤʧʣʝʢʪʦʚʘʥʠʝ ʟʘʢʘʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ ʢ ʧʨʦʮʝʩʩʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ ʷʯʝʡʢʘʤ. ʇʦʵʪʦʤʫ ʚ ʭʦʜʝ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ 

ʟʘʢʘʟʘ ʧʦʚʪʦʨʷʶʪʩʷ ʪʝ ʞʝ ʩʘʤʳʝ ʦʰʠʙʢʠ, ʯʪʦ ʠ ʚʦ ʚʨʝʤʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ ʷʯʝʡʢʘʤ. ʉʭʝʤʘ ʜʘʥʥʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʈʠʩ. 2. 
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ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʘ  

çʢʘʢ ʝʩʪʴè (AS-IS), ʧʦʩʪʨʦʝʥʥʦʡ ʚ ʥʦʪʘʮʠʠ ʩʪʘʥʜʘʨʪʘ IDEF0 
 

ʉ ʮʝʣʴʶ ʨʘʩʯʝʪʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [4] 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʩʝʪʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʝʄʆ) ʜʣʷ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠʝʤʘ ʧʘʨʪʠʡ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʘ. ʉʭʝʤʘ ʤʦʜʝʣʠ ʪʘʢʦʡ 

ʉʝʄʆ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 3. 

ɼʣʷ ʧʨʦʮʝʩʩʦʚ ʧʨʠʝʤʘ ʧʘʨʪʠʡ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʭʦʜʥʦʛʦ 

ʧʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ ɚ= 0,19 ʰʪ./ʤʠʥ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʵʢʩʧʝʨʪʥʦʛʦ 

ʦʧʨʦʩʘ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ ʚʭʦʜʷʱʝʡ ʧʘʨʪʠʠ, ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʚʭʦʜʷʱʝʡ 

ʧʘʨʪʠʠ ʥʘ ʧʨʦʮʝʩʩʳ ʧʨʠʝʤʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ï 50 ʰʪ. ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʨʦʮʝʩʩʘ ʧʨʠʝʤʘ ï 0,92. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣ. 1.  

ɼʣʷ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʭʦʜʥʦʛʦ ʧʦʪʦʢʘ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ɔ= 0,29 ʰʪ./ʤʠʥ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ ʟʘʢʘʟʦʚ, ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʣʠʯʠʷ ʚʩʝʭ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʟʘʢʘʟʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ï 20 ʰʪ. ɺʝʨʦʷʪʥʦʩʪʴ 

ʥʘʣʠʯʠʷ ʚʩʝʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʥʘ ʩʢʣʘʜʝ ï 0,8. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣ. 2.  
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ʈʠʩ. 3. ʉʭʝʤʘ ʤʦʜʝʣʠ ʉʝʄʆ ʧʨʦʮʝʩʩʦʚ ʧʨʠʝʤʘ ʧʘʨʪʠʡ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʢʘʟʘ ʥʘ ʩʢʣʘʜʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʝʤʦʥʪʥʦʡ ʟʦʥʳ 

 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʝʤʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʅʘʟʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 
◄□░▪ȟ 

̍̉Ȣ̎Ⱦ̐ ́̑̓Ȣ 
◄̏̇̉ȟ̅ 

̍̉Ȣ̎Ⱦ̐ ́̑̓Ȣ 
◄□╪●ȟ 

̍̉Ȣ̎Ⱦ̐ ́̑̓Ȣ 

ʈʘʟʛʨʫʟʢʘ ʠ ʩʦʩʪʘʚʣʝʥʠʝ 

ʩʧʠʩʢʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 
10 20 30 

ʂʦʥʪʨʦʣʴ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʠ ʩʦʦʪʚʝʪʩʪʚʠʶ ʩʧʠʩʢʫ 
5 10 40 

ʇʨʠʝʤ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 5 10 30 

ʈʘʟʤʝʱʝʥʠʝ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʚ 

ʷʯʝʡʢʘʭ 

5 90 200 

ʆʪʢʘʟ ʦʪ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ 
5 10 30 

ʋʯʝʪ ʥʝʜʦʧʦʣʫʯʝʥʥʳʭ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ 
5 10 15 

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʘ 

ʅʘʟʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 
◄□░▪ȟ 

̍̉Ȣ̎Ⱦ̐ ́̑̓Ȣ 
◄̏̇̉ȟ̅ 

̍̉Ȣ̎Ⱦ̐ ́̑̓Ȣ 
◄□╪●ȟ 

̍̉Ȣ̎Ⱦ̐ ́̑̓Ȣ 

ʇʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 5 20 30 

ʉʦʩʪʘʚʣʝʥʠʝ ʟʘʙʦʨʥʦʛʦ ʣʠʩʪʘ 3 5 10 

ʉʙʦʨ ʟʘʢʘʟʘ 5 20 120 

ɺʳʜʘʯʘ ʟʘʢʘʟʘ 5 10 15 

ʉʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, 

ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ 
5 10 15 
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʪʨʦʝʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʩʢʣʘʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ AnyLogic, ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʚʝʨʩʠʠ 

ʧʨʦʛʨʘʤʤʳ Personal Learning Edition (PLE). ʕʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ 

ʜʝʡʩʪʚʠʝ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʢʣʘʜʘ. ʆʢʥʦ ʧʨʝʟʝʥʪʘʮʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʩʪʨʦʝʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩ. 4.  

 
ʈʠʩ. 4. ʆʢʥʦ ʧʨʝʟʝʥʪʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʩʪʨʦʝʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʨʘʙʦʪʳ ʩʢʣʘʜʘ 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʠ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʧʨʦʮʝʩʩʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʘ ʷʚʣʷʝʪʩʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʦʩʪʨʦʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʈʠʩ. 4. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʨʘʚʥʦ 62 

ʤʠʥʫʪʘʤ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʢʣʘʜʘ (KPI). ɽʛʦ ʩʥʠʞʝʥʠʝ ʚ 1,5 ʨʘʟʘ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʤʦʥʪʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʥʠʟʠʪʴ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʫʚʝʣʠʯʠʪʴ ʣʦʷʣʴʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʨʝʤʦʥʪʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʫʚʝʣʠʯʠʪʴ ʧʦʪʦʢ ʟʘʢʘʟʦʚ ʥʘ ʨʝʤʦʥʪ ʠ, ʪʝʤ ʩʘʤʳʤ, ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʩʥʠʞʝʥʠʶ ʜʣʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ʧʨʦʮʝʩʩʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʘ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʛʦ 

ʤʘʨʰʨʫʪʘ ʨʘʟʤʝʱʝʥʠʷ ʠ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʦʚ ʥʘ ʩʢʣʘʜʝ.  
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ĝЕЖıВİĮĭЕĩВĲĲВĿ! ĳЕЗĴВĲЕĩįВ! ĭВīВķĮ! ЕĳЖГīГİГĲĮĿ!ЕĳĴĮıВİļĲЕĪЕ!
ıВЖĸЖИĴВ!ĳГЖГıГĹГĲĮĿ!ЖВĨЕĴĲĮįВ!ЗįİВīВ!ĳЖĮ!įЕıĳİГįĴЕĩВĲĮĮ!ĭВįВĭВ! 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʷʚʣʷʶʪʩʷ ʜʚʘ ʚʟʘʠʤʥʦ ʦʙʨʘʪʥʳʭ 

ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ ʥʠʭ ð ʧʨʦʮʝʩʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ ʷʯʝʡʢʘʤ ʩʢʣʘʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʘ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʪʘʢʦʡ ʤʘʨʰʨʫʪ 

ʦʙʭʦʜʘ (ʦʙʲʝʟʜʘ) ʨʘʙʦʪʥʠʢʦʤ ʩʢʣʘʜʘ ʥʫʞʥʳʭ ʷʯʝʝʢ ʭʨʘʥʝʥʠʷ, ʯʪʦʙʳ ʜʣʠʥʘ 

ʤʘʨʰʨʫʪʘ (ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʚ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ) ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ, ʪʦ ʝʩʪʴ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʡ ʨʘʙʦʪʳ ʪʨʘʪʠʣʦʩʴ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʚʨʝʤʷ.  

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʦʩʦʙʘ ʜʦʩʪʘʚʢʠ 

ʠ ʨʘʟʤʝʱʝʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ [5]. ʅʘ ʩʢʣʘʜʝ ʩʥʘʙʞʝʥʠʷ ʨʝʤʟʦʥʳ ʜʦʩʪʘʚʢʘ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʡ ʪʝʣʝʞʢʠ. ʀʩʭʦʜʷ ʠʟ ʪʠʧʘ 

ʪʝʣʝʞʢʠ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʠ ʭʨʫʧʢʦʩʪʴ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʢʣʘʜʳʚʘʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ 

ʤʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʪʝʣʝʞʢʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʘʚʠʣʘ, ʧʦ 

ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘʧʦʣʥʝʥʠʝ ʪʝʣʝʞʢʠ: 

- ʧʨʘʚʠʣʦ 1: ʪʝʣʝʞʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ 3 ʫʨʦʚʥʷ ʧʦ ʦʯʝʨʝʜʷʤ 
ʟʘʧʦʣʥʝʥʠʷ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʥʝ ʤʦʞʝʪ ʥʘʯʘʪʴ 

ʟʘʧʦʣʥʷʪʴʩʷ, ʧʦʢʘ ʧʨʝʜʳʜʫʱʠʡ ʫʨʦʚʝʥʴ ʧʦʣʥʦʩʪʴʶ ʥʝ ʟʘʧʦʣʥʝʥ ʠʣʠ 

ʧʦʢʘ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʨʝʜʳʜʫʱʝʤʫ 

ʫʨʦʚʥʶ, ʥʝ ʦʢʘʞʝʪʩʷ ʧʫʩʪʳʤ; 

- ʧʨʘʚʠʣʦ 2: ʫʨʦʚʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʦʣʥʝʥʳ, ʫʯʠʪʳʚʘʷ ʧʣʦʪʥʦʩʪʴ 
ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʧʨʠʯʝʤ ʧʦʨʷʜʦʢ ʜʦʣʞʝʥ ʠʜʪʠ ʦʪ ʙʦʣʝʝ ʧʣʦʪʥʳʭ ʢ 

ʤʝʥʝʝ ʧʣʦʪʥʳʤ;  

- ʧʨʘʚʠʣʦ 3: ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʩʦ ʩʚʦʡʩʪʚʦʤ çʭʨʫʧʢʦʝè ʥʝ ʜʦʣʞʥʳ 
ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʫʨʦʚʥʝ 1;  

- ʧʨʘʚʠʣʦ 4: ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʝʟ ʩʦʙʩʪʚʝʥʥʳʭ 
ʫʧʘʢʦʚʦʢ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴ ʚ ʷʱʠʢʝ ʥʘ 3 ʫʨʦʚʥʝ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʘ ʪʝʣʝʞʢʠ: ʪʝʣʝʞʢʘ ʚʳʝʟʞʘʝʪ ʠʟ ʪʦʯʢʠ 

ʥʘʯʘʣʘ ʦʪʩʯʝʪʘ ʠ ʜʚʠʞʝʪʩʷ ʢ ʢʦʤʧʣʝʢʪʫʶʱʠʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʟʘʧʦʣʥʠʪʴ 1 

ʫʨʦʚʝʥʴ ʝʤʢʦʩʪʠ ʪʝʣʝʞʢʠ, ʧʨʠ ʵʪʦʤ ʥʝ ʧʦʚʪʦʨʷʷ ʩʚʦʠ ʦʩʪʘʥʦʚʢʠ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ 1 ʫʨʦʚʥʷ ʪʝʣʝʞʢʘ ʜʚʠʞʝʪʩʷ ʢ ʢʦʤʧʣʝʢʪʫʶʱʠʤ, 

ʬʦʨʤʠʨʫʶʱʠʤ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʠ ʪ.ʜ. ʜʦ ʧʦʣʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʚʩʝʭ ʪʨʝʭ ʫʨʦʚʥʝʡ 

ʪʝʣʝʞʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʥʘʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʪʨʝʭ 

ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʫʨʦʚʥʝʡ 

ʢʦʤʧʣʝʢʪʦʚʦʯʥʦʡ ʪʝʣʝʞʢʠ, ʘ ʠʤʝʥʥʦ ʢ çʟʘʜʘʯʝ ʦ ʢʦʤʤʠʚʦʷʞʸʨʝè [6, 7]. 

ʌʦʨʤʘʣʠʟʫʝʤ ʟʘʜʘʯʫ ʜʣʷ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʤʘʨʰʨʫʪʘ. ɺ ʢʦʥʝʯʥʦʤ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʤʘʨʰʨʫʪ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʠ 

ʜʣʠʥʫ ʜʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ʠʥʜʝʢʩʳ i ʠ j ̫ʯʝʡʢʠ ʩʢʣʘʜʘ. 

ɺʚʝʜʝʤ ʚʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ὼ: 

ὼ
ρȟ̆ ̒̌̉ ̓̆̌̆̇̋́ ̠̐̆̑̆̍̆́̆̓̒̚ ̏  ̠̘̓̆̊̋̉ Ὥ ̋ ̠̘̆̊̋̆ Ὦȟ̄ ̅ ̆ὭȟὮ ρȟὲȠ
πȟ̆ ̒̌̉ ̓̆̌̆̇̋́ ̎  ̠̆̐̆̑̆̍̆́̆̓̒̚ ̏  ̠̘̓̆̊̋̉ Ὥ ̋ ̠̘̆̊̋̆ ὮȢ                    
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ʊʦʛʜʘ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ||ὼ||. 

ʀʟʚʝʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ð ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ 

ὶ ʠ ʟʘʜʘʜʠʤ ʤʘʪʨʠʮʝʡ ||ὶ||. 

ὶ

ừ
Ử
Ừ

Ử
ứ
ὓ ȟ̆ ̒̌̉ ̓̆̌̆̇̋́ ̠̐̆̑̆̍̆́̆̓̒̚ ̏  ̠̘̓̆̊̋̉ Ὥ ̋ ̠̘̆̊̋̆ Ὦȟ

̖̠̠̎́̏̅̆̊̒̚ ̎  ́̓̏ ̍̇  ̞̆̓́̇̆ȟ̄ ̅ ̆ὭȟὮ ρȟὲȠ
Ὓȟ̆ ̒̌̉ ̓̆̌̆̇̋́ ̠̐̆̑̆̍̆́̆̓̒̚ ̏  ̠̘̓̆̊̋̉ Ὥ ̋ ̠̘̆̊̋̆ Ὦȟ

̖̠̠̎́̏̅̆̊̒̚ ̎  ́̅̑̔̄̏̍ ̞̓́̇̆ȟ̄ ̅ ̆ὭȟὮ ρȟὲȠ

 

ʌʦʨʤʘʣʠʟʫʝʤ ʟʘʜʘʯʫ ʜʣʷ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʤʘʨʰʨʫʪʘ. ɺ ʢʦʥʝʯʥʦʤ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʤʘʨʰʨʫʪ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ ʠ 

ʜʣʠʥʫ ʜʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ.  

ʊʦʛʜʘ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ Ὑὼ  ʜʣʠʥʳ ʤʘʨʰʨʫʪʘ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ 

ʷʯʝʡʢʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦ ʟʘʧʠʩʘʥʘ ʚ ʚʠʜʝ: 

Ὑὼ ὶϽὼ ᴼάὭὲȢ 

ʆʛʨʘʥʠʯʝʥʠʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʘʨʰʨʫʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʘʣ ʚʩʝ 

ʷʯʝʡʢʠ ʙʝʟ ʧʦʚʪʦʨʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʚʘ ʫʩʣʦʚʠʷ:  

ʪʝʣʝʞʢʘ ʤʦʞʝʪ ʧʨʠʝʭʘʪʴ ʢ ʷʯʝʡʢʝ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ (ʫʩʣʦʚʠʝ 1): 

ὼ ρȟὮ ρȟὲȠ   

ʪʝʣʝʞʢʘ ʤʦʞʝʪ ʫʝʭʘʪʴ ʦʪ ʷʯʝʡʢʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ (ʫʩʣʦʚʠʝ 2): 

ὼ ρȟὭ ρȟὲȢ  

ʊʘʢʞʝ ʧʦʩʢʦʣʴʢʫ ʚʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ὼ ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʝ  

0 ʠʣʠ 1, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʠʭ ʟʥʘʯʝʥʠʝ ʩʣʝʜʫʝʪ ʥʘʣʦʞʠʪʴ ʝʱʝ ʦʜʥʦ ʦʛʨʘʥʠʯʝʥʠʝ 

(ʫʩʣʦʚʠʝ 3): ὼ ï ʮʝʣʦʝ. 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʟʘʤʢʥʫʪʦʩʪʴ ʤʘʨʰʨʫʪʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʜʮʠʢʣʦʚ ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ Ὗȟ ςȟὲ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ 4: 

Ὗ Ὗ ὲ ρὼ ὲ ςȠ          Ὥ ὮȠὭȟὮ ςȟὲȢ 

ʉ ʫʯʝʪʦʤ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʦʚʝʜʝʤ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʟʘʢʘʟʦʚ, ʫʯʪʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷʭ ʭʨʦʥʦʤʝʪʨʘʞʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ.  

 

ЎГĭИİļĴВĴĻ! ķĮЗİГĲĲЕĪЕ! ЖГĸГĲĮĿ! ĭВīВķĮ! ЕĳЖГīГİГĲĮĿ! ЕĳĴĮıВİļĲЕĪЕ!
ıВЖĸЖИĴВ!ĳГЖГıГĹГĲĮĿ!ЖВĨЕĴĲĮįВ!ЗįİВīВ 

ʈʝʰʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʜʩʪʨʦʡʢʠ çʇʦʠʩʢ ʨʝʰʝʥʠʷè ʧʨʦʛʨʘʤʤʳ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʚʳʙʨʘʥ ʧʨʦʮʝʩʩ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʢʘʟʘ, ʘ ʠʤʝʥʥʦ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʮʝʩʩʦʚ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʟʘʢʘʟʘ ð 43 ʪʠʧʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ 1 
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ʝʜʠʥʠʮʝ ʢʘʞʜʦʛʦ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʳʛʨʫʟʠʤ ʠʟ ʩʢʣʘʜʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʷʯʝʝʢ ʠ ʩʦʙʝʨʝʤ ʠʭ ʚ ʝʜʠʥʫʶ ʪʘʙʣʠʮʫ. ɼʘʣʝʝ ʧʦ 

ʧʦʨʷʜʢʫ ʧʨʠʤʝʥʠʤ ʘʣʛʦʨʠʪʤʳ ʟʘʧʦʣʥʝʥʠʷ 1-3 ʫʨʦʚʥʝʡ ʪʝʣʝʞʢʠ ʠ ʨʘʟʜʝʣʠʤ 

ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʧʦ ʪʨʝʤ ʤʥʦʞʝʩʪʚʘʤ.  ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʧʦʜʝʣʠ ʧʦʟʚʦʣʠʣʠ ʨʘʩʩʯʠʪʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʤʘʨʰʨʫʪ ʩʙʦʨʘ ʟʘʢʘʟʘ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ 1271,2 ʤ, ʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʩʙʦʨʘ ʟʘʢʘʟʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩ ʫʯʝʪʦʤ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʪʝʣʝʞʢʠ, ʨʘʚʥʦʡ 0,6 ʤ/ʩ, ʩʦʩʪʘʚʠʣʘ 2285 ʩ ʠʣʠ 38 ʤʠʥʫʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʩʢʣʘʜʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʠ ʠʤʠʪʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʠʣʦ ʦʙʦʩʥʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʩ 62 ʜʦ 38 ʤʠʥʫʪ. 

 

ІĻĩЕīĻ 
ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʤʦʥʪʥʳʭ ʠ ʩʢʣʘʜʩʢʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʥʠʟʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʨʝʤʦʥʪʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʫʚʝʣʠʯʠʪʴ ʣʦʷʣʴʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʨʝʤʦʥʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʫʚʝʣʠʯʠʪʴ ʧʦʪʦʢ ʟʘʢʘʟʦʚ ʥʘ ʨʝʤʦʥʪ ʠ, ʪʝʤ ʩʘʤʳʤ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʮʝʩʩʥʳʝ, ʠʤʠʪʘʮʠʦʥʥʳʝ ʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʷʶʪ ʦʙʦʩʥʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ: ʩ 62 ʜʦ 38 ʤʠʥʫʪ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ ʢʘʢ ʩʣʦʞʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʧʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʚʳʷʚʣʝʥʳ 

ʫʩʣʦʚʠʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʦʧʨʝʜʝʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʚʥʝʜʨʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʳʡ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, ʠ ʦʮʝʥʝʥʦ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʦʧʝʨʘʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ɺʳʜʝʣʝʥʳ ʫʨʦʚʥʠ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʵʪʘʧʥʦʩʪʴ, ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʤʦʜʝʨʥʠʟʘʮʠʷ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, 

ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 
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Abstract. This article examines the problematic aspects of modernizing 

industrial enterprise management systems in the digital economic environment, 

identifies the need for modernization, and identifies the conditions for its 

implementation. Effective tools for modernizing industrial enterprise 

management systems are systematized, and the results of their implementation 

are determined. An analysis of key digital technologies, such as the Industrial 

Internet of Things, big data, artificial intelligence, and digital twins, is 

conducted, and their impact on the operational efficiency and strategic 

development of industrial enterprises is assessed. The levels of digital tool 

implementation are identified, taking into account the stages, integration 
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aspects, and organizational and managerial changes. Practical 

recommendations for modernizing industrial enterprise management systems 

in the digital economic environment are proposed. 
Keywords: industrial enterprise, management system, modernization, digital 

economic environment, digital economy, digital transformation, digital 

technologies. 

 
 
ІĩГīГĲĮГ 

ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʪʝʭʥʦʢʨʘʪʠʟʘʮʠʝʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʜʥʘʢʦ ʠʭ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤʠ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʩʯʠʪʘʣʠ ʤʘʣʦʟʥʘʯʠʤʳʤʠ ʠ ʥʝ 

ʫʯʠʪʳʚʘʣʠ, ʩʝʛʦʜʥʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʫʩʣʦʞʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ï ʦʧʨʝʜʝʣʷʶʱʠʝ ʬʘʢʪʦʨʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʫʯʥʳʝ ʪʨʫʜʳ, 

ʧʦʩʚʷʱʸʥʥʳʝ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʥʘ ʩʝʛʦʜʥʷ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ. 
ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [5,6,7,10] ʧʨʝʜʧʨʠʷʪʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʢʘʢ ʤʘʪʝʨʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʘ ʩ 

ʜʨʫʛʦʡ ï ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʦʩʦʙʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘʢʦʥʦʚ, ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʇʝʨʝʦʩʤʳʩʣʝʥʠʝ ʥʝʣʠʥʝʡʥʦʩʪʠ ʠ ʤʥʦʛʦʤʝʨʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʝʝ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʠ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʩʪʠ 

ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʥʦʚʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʦʨʷʜʢʘ. ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʥʦʚʳʤ ʤʦʜʝʣʷʤ ʫʧʨʘʚʣʝʥʠʷ 

ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʮʠʬʨʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʣʦʙʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷè ʦʪʣʠʯʘʝʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʬʦʨʤ, ʦʜʥʘʢʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʘʨʠʘʥʪʦʚ 

ʜʝʬʠʥʠʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʧʨʝʜʝʣʴʥʳʭ ʧʦʜʭʦʜʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʥʘʙʣʶʜʘʝʤ ʨʘʩʰʠʨʝʥʥʫʶ ʪʨʘʢʪʦʚʢʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ï ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʝʝ ʩ ʦʙʱʝʡ 

ʩʪʨʫʢʪʫʨʦʡ ʧʨʝʜʧʨʠʷʪʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʢʦʥʩʪʘʪʠʨʫʝʤ ʩʫʞʝʥʠʝ ʵʪʦʛʦ 

ʧʦʥʷʪʠʷ ʜʦ ʫʨʦʚʥʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʬʫʥʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʝ ï ɻ ʪʦ ʜʚʝ ʥʝʨʘʟʨʳʚʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ 

ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʝ ʯʘʩʪʠ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ, ʪʦ ʝʩʪʴ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʠʙʦʣʝʝ ʦʙʦʙʱʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʬʦʨʤʫ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ. ɺʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʬʫʥʢʮʠʡ ʠ ʩʪʨʫʢʪʫʨʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʚʠʯʥʦʩʪʴ ʬʫʥʢʮʠʡ ʠ ʚʪʦʨʠʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ 

ʫʧʨʘʚʣʝʥʠʝ, ʭʦʪʷ ʪʘʢʦʝ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʩʢʦʨʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ, ʯʝʤ 

ʘʙʩʦʣʶʪʥʦʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʥʘʨʷʜʫ ʩ ʬʦʨʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʠʤʝʝʪ ʠ ʥʝʬʦʨʤʘʣʴʥʫʶ ï 

ʩʠʩʪʝʤʫ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʠ ʤʝʞʛʨʫʧʧʦʚʳʭ ʩʚʷʟʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʢʦʥʪʘʢʪʦʚ, 

ʥʝ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʛʦʚʦʨʝʥʥʦʩʪʷʭ. 



XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

197 

ʕʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʨʝʜʝ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

- ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʜʘʧʪʠʚʥʦʝ, ʛʠʙʢʦʝ ʠ ʥʘʜʝʞʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʩʝʭ 
ʫʨʦʚʥʷʭ; 

- ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʠʙʳʣʴʥʦʩʪʴ; 

- ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʙʘʟʝ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ;  

- ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʨʝʩʫʨʩʘʤʠ; 

- ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʚʦʟʤʫʱʝʥʠʷ, 
ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʠʩʢʠ; 

- ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʧʨʠ 
ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ; 

- ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ; 

- ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 
ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʨʘʩʪʘʶʱʠʭ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ. 
ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚʩʝ ʯʝʪʯʝ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʨʠʟʥʘʥʠʷ ʤʥʦʛʦʧʣʘʥʦʚʦʩʪʠ ʠ ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʦʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɹʣʘʛʦʜʘʨʷ ʜʠʘʣʝʢʪʠʯʝʩʢʦʤʫ 

ʨʘʟʚʠʪʠʶ ʵʣʝʤʝʥʪʳ ʠ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʦʙʨʝʪʘʶʪ 

ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ï ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʠ ʬʦʨʤʘ ʧʦʥʷʪʠʡʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʜʝʨʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ, 

ʢʦʪʦʨʳʝ ʢʦʤʧʣʝʢʩʥʦ ʦʭʚʘʪʷʪ ʣʦʛʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʯʪʦʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʪʴ ʢʦʥʲʶʥʢʪʫʨʝ ʨʳʥʢʘ 

ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
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ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ ʪʝʩʥʦ 

ʩʚʷʟʘʥʳ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʩʝʪʝʚʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʫʩʪʦʡʯʠʚʳʤ ʢʦʥʢʫʨʝʥʪʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʧʦʵʪʦʤʫ ʩʝʛʦʜʥʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʝʤʷʪʩʷ 

ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʢʘʧʠʪʘʣ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʠʙʳʣʠ. 
ʈʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʩʦʙʣʶʜʘʶʪ 

ʧʨʘʚʠʣʘ ʠ ʧʦʜʭʦʜʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦ 
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ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʝʤ 

ʚʳʞʠʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝ ʝʱʝ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʀʥʪʝʨʥʝʪʘ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʘ ʧʦʵʪʦʤʫ ʥʫʞʜʘʶʪʩʷ ʚ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. 
ʅʘ ʩʝʛʦʜʥʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩ 

ʥʘʨʫʰʝʥʠʝʤ ʥʘʯʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ, ʨʘʩʰʠʨʝʥʠʷ ʚʥʝʰʥʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʮʝʥʪʨʦʚ ʪʷʞʝʩʪʠ ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ, ʜʘʥʥʘʷ 

ʩʠʪʫʘʮʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʩʠʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʣʫʢʪʫʘʮʠʡ ʠ ʠʤʧʫʣʴʩʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ. ʅʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ 

ʪʦʣʴʢʦ ʧʨʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʅʝʧʨʦʜʫʤʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʥʝʜʨʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʪʨʝʥʜʦʚ ʜʠʜʞʠʪʘʣʠʟʘʮʠʠ ʛʨʦʟʠʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʦʚ. 
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ʉ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ [1,3,4,9] 

ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʘʚʠʣʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ. ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʚʳʙʦʨʝ ʨʘʮʠʦʥʘʣʴʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
ɻʣʦʙʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ [2,8] ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʎʠʬʨʦʚʘʷ ʩʨʝʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, ʩʣʦʞʥʦʩʪʴʶ ʠ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʫʩʪʘʨʝʚʰʠʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ. ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʦʙʲʝʤʦʤ ʘʢʪʠʚʦʚ, ʘ 

ʩʢʦʨʦʩʪʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʛʠʙʢʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʠʥʥʦʚʘʮʠʷʤ. 
ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʘ ʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ 

ʧʝʨʝʩʤʦʪʨ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʳʭ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʠ ʨʝʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʠʭ ʚʥʝʜʨʝʥʠʷ ʠ 

ʘʜʘʧʪʘʮʠʠ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
ʉʦʚʨʝʤʝʥʥʳʡ ʘʨʩʝʥʘʣ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ʀʥʩʪʨʫʤʝʥʪʳ ʩʙʦʨʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ̇ ʧʨʦʤʳʰʣʝʥʥʳʡ ʀʥʪʝʨʥʝʪ 

ʚʝʱʝʡ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʩʥʘʱʝʥʥʳʭ ʜʘʪʯʠʢʘʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʩʙʦʨʘ ʠ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. ɺʥʝʜʨʝʥʠʝ IIoT ʧʦʟʚʦʣʠʪ: 
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- ʨʝʘʣʠʟʦʚʘʪʴ ʩʢʚʦʟʥʫʶ ʚʠʜʠʤʦʩʪʴ (end-to-end visibility) 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

- ʧʝʨʝʡʪʠ ʦʪ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʢ ʧʨʝʜʠʢʪʠʚʥʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ (predictive maintenance), ʧʨʦʛʥʦʟʠʨʫʷ ʦʪʢʘʟʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʠʭ ʥʘʩʪʫʧʣʝʥʠʷ; 

- ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʣʦʛʠʩʪʠʢʫ ʠ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ ʟʘ ʩʯʝʪ 
ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʝʰʝʥʠʡ ̇ 

ʪʝʭʥʦʣʦʛʠʷ Big Data ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ 

ʤʘʩʩʠʚʦʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ: 

- ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ, ʮʝʥʳ ʥʘ 
ʩʳʨʴʝ, ʧʦʚʝʜʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʥʦʝ 
ʟʨʝʥʠʝ ʜʣʷ ʜʝʬʝʢʪʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. 

- ʚʥʝʜʨʷʪʴ ʩʠʩʪʝʤʳ ʧʨʝʜʠʢʘʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʛʥʦʟʠʨʫʶʪ ʩʦʙʳʪʠʷ, ʥʦ ʠ ʨʝʢʦʤʝʥʜʫʶʪ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. 
ʀʥʩʪʨʫʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ̇ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ 

(Digital Twins), ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʧʠʠ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤʳ 

ʚ ʮʝʣʦʤ, ʢʦʪʦʨʳʝ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʧʦʟʚʦʣʷʝʪ: 
̇ ʧʨʦʚʦʜʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʟ ʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 
̇ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʮʠʢʣʳ ʠ ʚʳʷʚʣʷʪʴ çʫʟʢʠʝ ʤʝʩʪʘè; 

̇ ʦʪʨʘʙʘʪʳʚʘʪʴ ʩʮʝʥʘʨʠʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ̇ Agile, DevOp, ʪʘʢ ʢʘʢ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʧʨʘʢʪʠʢ. Agile-ʧʦʜʭʦʜʳ (Scrum, Kanban) ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʛʠʙʢʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ. DevOps-ʧʨʘʢʪʠʢʠ ʫʩʢʦʨʷʪ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʟʘ ʩʯʝʪ ʪʝʩʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʢʦʤʘʥʜ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʋʩʧʝʰʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʧʦʜʭʦʜʘ: 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ̇ ʵʪʦ ʚʥʝʜʨʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

IIoT-ʩʝʥʩʦʨʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʇʆ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʨʝʰʘʶʱʠʭ ʣʦʢʘʣʴʥʳʝ ʟʘʜʘʯʠ. 
ʇʨʦʮʝʩʩʥʳʡ ʫʨʦʚʝʥʴ ̇ ʨʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʝ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʤʘʥʜ, ʨʘʙʦʪʘʶʱʠʭ ʩ 

ʮʠʬʨʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ̇ ʵʪʦ ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʢʠ ʚ ʧʨʦʮʝʩʩ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ data-driven culture, ʢʦʛʜʘ ʨʝʰʝʥʠʷ 

ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʘ ʥʝ ʠʥʪʫʠʮʠʠ. 
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ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ ʥʝ ʦʧʮʠʝʡ, ʘ ʠʤʧʝʨʘʪʠʚʦʤ ʚʳʞʠʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝ ʦʪʜʝʣʴʥʳʤʠ ʮʠʬʨʦʚʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʘ ʠʭ ʩʠʥʝʨʛʠʝʡ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʚ ʧʝʨʝʩʪʨʦʡʢʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 
 

ІĻĩЕīĻ 
ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʘʢ 

ʘʜʘʧʪʠʚʥʦʡ ʠ ʩʘʤʦʦʙʫʯʘʶʱʝʡʩʷ ʩʠʩʪʝʤʳ, ʥʝʣʴʟʷ ʦʜʥʦʟʥʘʯʥʦ ʦʧʠʩʘʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤ ʠ ʧʨʠʥʮʠʧʘʤ. ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʤʦʤʝʥʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʝʜʠʥʠʯʥʳʡ ʠ ʫʥʠʢʘʣʴʥʳʡ, ʘ 

ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʦʤʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʣʫʯʘʡʥʦʩʪʝʡ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʥʝʚʦʟʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʫʯʝʩʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʩʪʦʭʘʩʪʠʯʥʦʩʪʴ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʩ ʟʘʜʘʥʥʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʦʙʦʩʥʦʚʘʪʴ 

ʪʨʘʝʢʪʦʨʠʶ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝ ʯʝʪʢʠʤ ʧʣʘʥʦʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʘ 

ʛʠʙʢʠʤ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʤ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʤ ʘʣʛʦʨʠʪʤʦʤ ʜʝʡʩʪʚʠʡ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʥʝʦʙʨʘʪʠʤʦʩʪʴ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ, ʜʠʩʢʨʝʪʥʦʩʪʴ ʠ 

ʬʣʫʢʪʫʘʪʠʚʥʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʨʝʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 
ɺʥʝʜʨʷʪʴ ʧʠʣʦʪʥʳʝ ʧʨʦʝʢʪʳ ʩ ʙʳʩʪʨʳʤ ʠ ʠʟʤʝʨʠʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 
ʀʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʚʥʝʜʨʷʪʴ ʧʨʦʛʨʘʤʤʳ 

upskilling, reskilling, ʬʦʨʤʠʨʦʚʘʪʴ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʘʥʜʳ. 
ʌʦʨʤʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʫʶ ʩʪʨʘʪʝʛʠʶ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʫʚʷʟʘʥʥʫʶ 

ʩ ʛʝʥʝʨʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʉʦʟʜʘʚʘʪʴ ʥʘʜʝʞʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

«security by design». 
ɺʥʝʜʨʷʪʴ ʥʦʚʳʝ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʘʢʪʠʚʦʚ ʠ data-driven ʫʧʨʘʚʣʝʥʠʷ ̇ 

ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʪʦʯʥʦʩʪʴ ʘʥʘʣʠʪʠʢʠ ʠ ʧʨʦʛʥʦʟʦʚ. 
ɺ ʦʙʱʝʤ, ʢʦʥʮʝʧʮʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ 

ʦʙʥʦʚʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʡ ʝʝ ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʥʦʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʚʠʪʠʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʩʠʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 
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ЍЕīЙЕī! į! ĮıĮĴВĶĮЕĲĲЕıИ! ıЕīГİĮЖЕĩВĲĮľ!ĳЖЕĶГЗЗВ!
ЗĪИĹГĲĮĿ!īİĿ!ĩĻĨЕЖВ!ĳЖĮĩЕīЕĩ!ĪЕЖĲЕЕĨЕĪВĴĮĴГİļĲЕĪЕ!
ЕĨЕЖИīЕĩВĲĮĿ! 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʜʭʦʜ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʧʨʠʚʦʜʦʚ ʩʛʫʩʪʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺʳʜʝʣʝʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʃʦʮʤʘʥ: PLM ʧʦʣʝʟʥʳʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʘʜʝʢʚʘʪʥʦʡ ʤʦʜʝʣʠ. ʈʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʩʛʫʱʝʥʠʷ ʨʫʜʳ ʠ ʚʳʜʝʣʝʥʳ 

ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʧʨʠʚʦʜʘ ʚ 

ʦʙʦʨʫʜʦʚʘʥʠʠ. ʇʨʠʚʝʜʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʥʘ ʫʧʨʘʚʣʷʝʤʳʝ, ʥʝʫʧʨʘʚʣʷʝʤʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʠʪʦʛʝ ʫʩʪʘʥʦʚʣʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʯʠʩʣʝʥʥʦ 

ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʧʨʠʚʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʛʫʱʝʥʠʝ, ʩʛʫʩʪʠʪʝʣʴ, 

ʧʨʠʚʦʜ, IDEF0, ʩʝʪʴ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʨʝʛʫʣʠʨʫʝʤʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ, PLM-ʩʠʩʪʝʤʳ. 
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Abstract. This article presents an approach to optimizing the operation of 

thickener drives based on a simulation model implemented using domestic 

software. The capabilities of the Loftsman:PLM system useful for creating an 

adequate model are highlighted. The process of ore thickening is considered, and 

the parameters influencing the choice of the optimal drive design for the 

equipment are identified. The provided classification allows dividing the 

parameters into managed, unmanaged, and simulation results. As a result, a 

functional dependence is established, allowing for a numerical justification of the 

drive selection. 
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ІĩГīГĲĮГ! 
ʇʨʦʮʝʩʩ ʩʛʫʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʧʝʨʝʜʝʣʦʤ ʥʘ 

ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʘʭ (ɻʆʂʘʭ), ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ 

ʦʙʱʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʦʙʲʝʤʳ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʠʩʪʦʱʝʥʠʷ ʟʘʧʘʩʦʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʫʜ 

ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʝʨʝʨʘʙʦʪʢʫ ʥʝʢʦʥʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʨʠʤʝʩʝʡ ʥʘʛʨʫʟʢʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʛʫʱʝʥʠʷ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʅʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʧʝʨʝʜʘʯ, ʧʝʨʝʚʦʜʷʱʠʭ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʩ ʜʚʠʛʘʪʝʣʝʡ ʚ ʧʦʣʝʟʥʦʝ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʩʠʣʠʝ [1]. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʘʜʠʘʣʴʥʳʭ ʩʛʫʩʪʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʙʦʨ 

ʧʨʠʚʦʜʘ. ʊʘʢ, ʥʝ ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʚʳʩʦʢʠʝ ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ ʧʨʠʚʦʜ ʚ 

ʫʩʣʦʚʠʷʭ çʪʷʞʝʣʦʛʦè ʩʛʫʱʝʥʠʷ, ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ, ʚʳʟʳʚʘʷ ʜʣʠʪʝʣʴʥʳʝ ʧʨʦʩʪʦʠ 

ʠ ʪʨʝʙʫʷ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʨʝʤʦʥʪʘ ʠʣʠ ʟʘʤʝʥʳ, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩʦ ʩʪʦʠʤʦʩʪʴʶ 

ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [2]. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʛʫʩʪʠʪʝʣʝʡ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʘʪʴ ʨʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ [3]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʘ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʢʦʨʨʝʢʪʥʳʝ ʨʘʩʯʝʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʪʘʢʠʭ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ, ʢʘʢ ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ PLM-ʩʠʩʪʝʤʳ çʃʦʮʤʘʥè 

(ʩ ʘʥʛʣ. Product Lifecycle Management) ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʪʨʦʛʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʪʘʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʈʠʩ. 1). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʢʨʠʪʠʯʝʩʢʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʥʪʝʛʨʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʞʝʥʝʨʥʳʤʠ ʜʘʥʥʳʤʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ. 

 

 
 

ʈʠʩ. 1. ɺʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʃʦʮʤʘʥ:PLM, ʧʨʠʤʝʥʠʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 
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ʇʨʠʤʝʥʝʥʠʝ PLM ï ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʤʝʞʜʫ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʪʦ ʝʩʪʴ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʛʘʨʘʥʪʠʨʫʝʪ ʘʜʝʢʚʘʪʥʦʩʪʴ ʤʦʜʝʣʠ ʠ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʮʝʥʘʨʠʷʭ [4]. 
 

ĝЕЖıĮЖЕĩВĲĮГ!ĮıĮĴВĶĮЕĲĲЕД!ıЕīГİĮ 
ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʭʦʜ ʢ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʠʤʝʨʝ ʦʙʦʛʘʱʝʥʠʷ ʨʫʜʳ ʚ ɻʆʂ ʧʫʪʝʤ 

ʩʛʫʱʝʥʠʷ. ʉʛʫʱʝʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʦʙʚʦʜʥʝʥʥʳʭ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʧʫʪʝʤ ʦʩʘʞʜʝʥʠʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ ʠ ʚʳʜʝʣʝʥʠʠ 

ʞʠʜʢʦʡ ʬʘʟʳ ʚ ʚʠʜʝ ʦʩʚʝʪʣʝʥʥʦʛʦ ʩʣʠʚʘ [5], ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʢʦʪʦʨʦʛʦ, 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. ʈʠʩʫʥʦʢ ʩʦʩʪʘʚʣʝʥ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʥʦʪʘʮʠʠ IDEF0. 

 

 
ʈʠʩ. 2. ʇʨʦʮʝʩʩ ʩʛʫʱʝʥʠʷ ʨʫʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʥʦʪʘʮʠʠ  

ʧʦ ʩʪʘʥʜʘʨʪʫ IDEF0 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʤʦʜʝʣʠ, ʧʨʠʚʦʜ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ ʥʘ 

ʥʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʣʠʷʶʪ: 

- ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʫʣʴʧʳ, 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ); 
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- ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʠʟʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, 
ʨʝʛʣʘʤʝʥʪʦʚ); 

- ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʛʝʦʤʝʪʨʠʷ ʘʧʧʘʨʘʪʘ, ʪʠʧ ʛʨʝʙʢʦʚʦʛʦ 
ʤʝʭʘʥʠʟʤʘ). 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʠʥʪʝʛʨʠʨʫʝʪ ʚʩʝ 

ʚʳʷʚʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚ ʝʜʠʥʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʧʦʚʝʜʝʥʠʝ ʚʩʝʡ ʩʠʩʪʝʤʳ çʩʛʫʩʪʠʪʝʣʴ-ʧʨʠʚʦʜè ʚ ʨʘʟʣʠʯʥʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʮʝʥʘʨʠʷʭ. ʅʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʩʪʨʫʢʪʫʨʥʳʡ ʩʢʝʣʝʪ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.  

 
ʈʠʩ. 3. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʦʜʭʦʜʘ ʢ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʢʦʥʪʝʢʩʪʝ 

ʚʳʙʦʨʘ ʧʨʠʚʦʜʘ ʩʛʫʩʪʠʪʝʣʷ 
 

ЎГĭИİļĴВĴĻ!įİВЗЗĮĵĮįВĶĮĮ!ĳВЖВıГĴЖЕĩ!ıЕīГİĮ 
ʈʘʟʨʘʙʦʪʢʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʪʨʝʙʫʝʪ ʯʝʪʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʮʝʩʩʘ ʥʘ ʫʧʨʘʚʣʷʝʤʳʝ ʠ ʥʝʫʧʨʘʚʣʷʝʤʳʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜʦʣʦʛʠʶ 

ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʘʨʘʤʝʪʨʳ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 1). 

ɺʳʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʠʣʠ ʨʝʟʫʣʴʪʘʪʦʤ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʷʚʣʷʶʱʠʤʠʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʠʚʦʜʘʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦ ʧʦʣʫʯʝʥʥʦʤʫ ʥʘʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢʦʥʩʪʨʫʢʪʦʨ 

ʤʦʞʝʪ ʦʮʝʥʠʪʴ ʪʝʢʫʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʠʚʦʜʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʙʨʘʪʴ 

ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ. ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʥʦ ʧʦʜʦʡʪʠ 

ʢ ʩʦʟʜʘʥʠʶ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʛʜʝ ʚʘʨʴʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʣʷ ʟʘʜʘʥʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʧʦʤʦʛʘʝʪ ʦʙʦʩʥʦʚʘʪʴ ʚʳʙʦʨ ʧʨʠʚʦʜʘ ʜʣʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 
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ʊʘʙʣʠʮʘ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ* 

ʂʘʪʝʛʦʨʠʷ ʧʘʨʘʤʝʪʨʦʚ ʇʘʨʘʤʝʪʨʳ 

ʅʝʫʧʨʘʚʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

(ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ/ʦʛʨʘʥʠʯʝʥʠʷ) 

ʉʚʦʡʩʪʚʘ ʩʳʨʴʷ 

ï ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ï ʇʣʦʪʥʦʩʪʴ ʪʚʝʨʜʦʡ ʬʘʟʳ 

ï ʀʩʭʦʜʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʫʣʴʧʳ (pH) 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ï ɼʠʘʤʝʪʨ ʠ ʛʝʦʤʝʪʨʠʷ ʩʛʫʩʪʠʪʝʣʷ 

ï ʂʦʥʩʪʨʫʢʮʠʷ ʛʨʝʙʢʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ï ʊʠʧ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʦʜʘ 

ɺʥʝʰʥʠʝ ʫʩʣʦʚʠʷ 

ï ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ï ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʋʧʨʘʚʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

(ʈʳʯʘʛʠ ʚʦʟʜʝʡʩʪʚʠʷ) 

ʈʝʘʛʝʥʪʥʳʡ ʨʝʞʠʤ 

ï ʊʠʧ ʬʣʦʢʫʣʷʥʪʘ/ʢʦʘʛʫʣʷʥʪʘ 

ï ɼʦʟʠʨʦʚʢʘ ʨʝʘʛʝʥʪʘ 

ï ʊʦʯʢʘ ʧʦʜʘʯʠ ʨʝʘʛʝʥʪʘ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ï ʇʣʦʪʥʦʩʪʴ ʧʠʪʘʥʠʷ ʩʛʫʩʪʠʪʝʣʷ 

ï ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʛʨʝʙʢʦʚ 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠʚʦʜʘ 

ï ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ 

ï ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʧʝʨʝʛʨʫʟʦʢ 

ʈʝʟʫʣʴʪʘʪʳ 

(ɺʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ) 

ʅʘʛʨʫʟʢʘ ʥʘ ʧʨʠʚʦʜ 

ï ʉʨʝʜʥʠʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

ï ʇʠʢʦʚʳʡ ʤʦʤʝʥʪ 

ï ɺʠʜ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʦʚ 

ï ʇʣʦʪʥʦʩʪʴ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ï ʇʨʦʟʨʘʯʥʦʩʪʴ ʩʣʠʚʘ 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ï ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʬʣʦʢʫʣʷʥʪʘ 

ï ʋʜʝʣʴʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

* ʉʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ [5, 6] 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ (1) ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

[7]:  

ώ Ὂ ύὼ Ὂὡὢ (1) 

 

ʛʜʝ ὢ ὼȟὼȟȣȟὼ  ï ʯʠʩʣʦʚʦʡ ʤʘʩʩʠʚ ʚʭʦʜʥʳʭ (ʫʧʨʘʚʣʷʝʤʳʭ ʠ 

ʥʝʫʧʨʘʚʣʷʝʤʳʭ) ʧʘʨʘʤʝʪʨʦʚ, ὡ ύȟύȟȣȟύ  ï ʤʘʩʩʠʚ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, F ï ʬʫʥʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ PLM-ʩʠʩʪʝʤʦʡ, 

ʛʜʝ ʥʝʫʧʨʘʚʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʭʨʘʥʷʪʩʷ ʚ ʚʠʜʝ ʩʧʨʘʚʦʯʥʠʢʦʚ ʤʘʪʝʨʠʘʣʦʚ ʠ 
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ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʫʧʨʘʚʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʦʩʪʘʚʣʷʶʪ 

ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʦʩʥʦʚʘʥʥʳʡ 

ʚʳʙʦʨ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʠʚʦʜʦʚ ʩʛʫʩʪʠʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 

ęВįİľķГĲĮГ 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʧʨʠʚʦʜʦʚ ʩʛʫʩʪʠʪʝʣʝʡ ʥʘ ʛʦʨʥʦʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʘʭ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚʳʙʦʨʘ 

ʧʨʠʚʦʜʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʪʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘʭ ʟʘʧʘʩʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʩ ʩʠʩʪʝʤʦʡ "ʃʦʮʤʘʥ:PLM" 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʝʨʩʧʝʢʪʠʚʦʡ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʜʝʡʩʪʚʫʶʱʝʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

"ʩʛʫʩʪʠʪʝʣʴ-ʧʨʠʚʦʜ" ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʨʝʘʣʴʥʦʤ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʘ ʩʪʨʘʪʝʛʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʤʝʥʝʜʞʤʝʥʪʦʤ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʝʤʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ ʩ ʧʦʟʠʮʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʢʘʢ ʥʘ 

ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʤʝʥʝʜʞʤʝʥʪʦʤ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ 

ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ. ʇʨʝʜʣʦʞʝʥʦ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ 

ʩʪʨʘʪʝʛʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʤʝʥʝʜʞʤʝʥʪʦʤ ʨʦʩʩʠʡʩʢʠʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʥʝʜʞʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʝʪʦʜ 

ʩʪʨʘʪʝʛʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʮʝʥʥʦʩʪʥʳʡ ʧʦʜʭʦʜ. 
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Abstract. This article examines the prospects for applying the stakeholder 

strategy method to the management of Russian industrial organizations. It is 

established that most Russian researchers approach stakeholder issues from the 
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ІĩГīГĲĮГ  
ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʦʞʝʥʘ ʪʝʤʘ ʧʨʦʜʚʠʞʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʧʦʣʫʯʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʨʘʢʪʠʢʫ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʷʭ [3]. ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʥʘʡʪʠ ʘʨʛʫʤʝʥʪʳ ʜʣʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʤʝʪʦʜʘ ʩʪʨʘʪʝʛʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʚ ʨʦʩʩʠʡʩʢʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʂʘʢ ʦʧʨʝʜʝʣʝʥʦ ʚ ʤʘʪʝʨʠʘʣʘʭ Bain&Company6, ʤʝʪʦʜ ʩʪʨʘʪʝʛʠʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ (ʜʘʣʝʝ - ʤʝʪʦʜ) ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʦʤ ʮʝʥʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʨʘʤʢʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʙʘʟʦʚʦʡ ʢʦʤʧʘʥʠʠ ʩ ʝʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ.  ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʢʦʤʧʘʥʠʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʜʣʷ 

ʠʥʚʝʩʪʦʨʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʬʦʨʤʠʨʫʝʪ ʚʟʘʠʤʦʚʳʛʦʜʥʳʝ ʩʪʨʘʪʝʛʠʠ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʫʩʪʦʡʯʠʚʦ ʛʝʥʝʨʠʨʫʶʪ ʚʟʘʠʤʥʳʝ ʚʳʛʦʜʳ [10].  

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʤʝʥʝʜʞʤʝʥʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʯʘʩʪʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ, ʘ ʪʘʢʞʝ ʚ ʙʦʣʝʝ ʰʠʨʦʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʨʦʩʪʘ. ɼʨʫʛʠʤʠ ʵʬʬʝʢʪʘʤʠ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ 

ʦʙʣʝʛʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʟʘʝʤʥʦʤʫ ʢʘʧʠʪʘʣʫ, ʫʣʫʯʰʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʚʷʟʝʡ ʩ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʜʨ. ɺ ʪʝʯʝʥʠʝ 

ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʘʨʛʫʤʝʥʪʦʤ ʚ ʤʝʥʝʜʞʤʝʥʪʝ ʙʳʣʦ ʧʨʝʜʫʙʝʞʜʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ 

ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʮʝʥʥʦʩʪʠ ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʦʨʦʥʘʤ, ʥʝ ʥʘʥʦʩʷ 

ʫʱʝʨʙʘ ʮʝʥʥʦʩʪʷʤ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ. ʅʦ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʢʦʤʧʘʥʠʝʡ Brain&Company, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʙʨʘʪʥʦʤ. ɺ ʦʧʨʦʩʝ 

Bain&Company 2023 ʛʦʜʘ ʵʪʦʪ ʤʝʪʦʜ ʚʢʣʶʯʝʥ ʚ ʪʦʧ-ʧʦʜʙʦʨʢʫ ʠʟ 25ʪʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʠʤʝʝʪ ʨʝʡʪʠʥʛ ʧʨʠʤʝʥʝʥʠʷ ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʥʘ ʫʨʦʚʥʝ 

16% ʠʟ 100% ʢʦʤʧʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʙʳʣ ʧʨʠʤʝʥʝʥ. 

 

ЊГĴЕīĻ!Į!ıВĴГЖĮВİĻ 
ɺ ʢʘʯʝʩʪʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨ ʧʨʠʜʝʨʞʠʚʘʣʩʷ 

ʢʦʥʮʝʧʮʠʠ ʩʪʝʡʢʭʦʣʜʝʨʦʚ (ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ) ʈ. ʌʨʠʤʝʥʘ [4]. ɺ ʵʪʦʡ 

ʢʦʥʮʝʧʮʠʠ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʘʥʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʜ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʙʠʟʥʝʩʝ ʢʦʤʧʘʥʠʠ (ʩʪʝʡʢʭʦʣʜʝʨʦʚ).  

ɺ 1998 ʛʦʜʫ ʚʳʰʣʘ ʨʘʙʦʪʘ ɸ. ʉʚʝʥʜʩʝʥ ñʉʪʨʘʪʝʛʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥò [6]. ɺ ʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʰʘʛʦʚʦʝ ʨʫʢʦʚʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʢʦʤʧʘʥʠʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ 

ʩʨʝʜʘʤʠ. ʇʦ ʤʥʝʥʠʶ ɸ. ʉʚʝʥʜʩʝʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʰʘʛʦʚʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ 

ʚʘʞʥʦ ʩʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨ ʧʦʜʜʝʨʞʢʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʚʢʣʶʯʘʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʠ ʤʝʪʦʜʠʢ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦ-ʥʦʚʦʤʫ 

ʦʩʦʟʥʘʪʴ ʚʘʞʥʦʩʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʨʦʷʚʠʪʴ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢ ʥʝʤʫ.  

 

 
6Bain & Company - ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʩʘʣʪʠʥʛʦʚʘʷ ʢʦʤʧʘʥʠʷ. ɺʭʦʜʠʪ ʚ ʙʦʣʴʰʫʶ ʪʨʦʡʢʫ 
ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʥʘʨʘʚʥʝ ʩ McKinsey ʠ Boston Consulting Group. ʉʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʢʦʥʩʘʣʪʠʥʛʝ // About us. URL: https://www.bain.com/about/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
20.10.2025) 
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ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʩʷ ʪʝʨʤʠʥ ñvalueò, ʚ ʧʝʨʝʚʦʜʘʭ ʩ 

ʘʥʛʣʠʡʩʢʦʛʦ ʧʦʥʠʤʘʝʤʦʛʦ ʢʘʢ ñʮʝʥʥʦʩʪʴò ʚ ʦʪʣʠʯʠʠ ʦʪ ʪʝʨʤʠʥʘ ñcostò, ʢʦʪʦʨʳʡ 

ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ñʩʪʦʠʤʦʩʪʴò. ʀʜʝʠ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦ ʮʝʥʥʦʩʪʷʤ 

(management by values, MBV) ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ ʠʟ ʢʦʤʧʘʥʠʠ 

McKinsey&Company ʚ ʩʦʩʪʘʚʝ Koller T., Goedhart M. ʠ Wessels D. ʝʱʝ ʚ 1990 ʛʦʜʫ 

[5].  ɹʣʘʥʰʘʨ ʂ. ʠ ʆ'ʂʦʥʥʦʨ ʄ. ʦʧʠʩʘʣʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʢʪʠʢʠ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦ 

ʮʝʥʥʦʩʪʷʤ (management by value), ʢʦʪʦʨʳʤ ʧʦʜʯʠʥʝʥʳ ʩʪʨʘʪʝʛʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʡ [1].  ʅʘʩʪʨʦʡʢʘ ʮʝʥʥʦʩʪʝʡ ʩʪʘʥʦʚʠʪʩʷ ʩʫʱʥʦʩʪʴʶ 

ʜʝʡʩʪʚʠʡ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʦʚʝʨʷʝʪʩʷ, ʥʘʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʳ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʧʨʦʚʦʟʛʣʘʰʝʥʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ. ʇʣʘʥʠʨʫʝʪʩʷ ʛʦʨʠʟʦʥʪ 

ʚʥʝʜʨʝʥʠʷ ʮʝʥʥʦʩʪʝʡ ʜʦ 3-ʭ ʣʝʪ, ʧʦʢʘ ʚ ʢʦʤʧʘʥʠʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʟʘʢʨʝʧʠʪʩʷ 

ʢʫʣʴʪʫʨʘ ʮʝʥʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʖʜʠʥʘ ʆ.ʖ. ʨʘʩʰʠʨʠʣʦ ʮʝʥʥʦʩʪʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʢ ʙʠʟʥʝʩ-ʤʦʜʝʣʷʤ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʮʝʥʥʦʩʪʝʡ ʧʘʨʪʥʝʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʫʥʠʢʘʣʴʥʳʤʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʠ ʩʦʟʜʘʥʠʝ ʮʝʧʦʯʢʠ ʮʝʥʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʤʧʝʪʝʥʪʥʳʤ ʧʘʨʪʥʝʨʦʤ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ [2]. 

  

ЎГĭИİļĴВĴĻ!Į!ЕĨЗИĬīГĲĮĿ! 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʝʤʫ ʦʪʥʦʰʝʥʠʡ 

c ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʩ ʧʦʟʠʮʠʡ ʚʦʟʜʝʡʩʪʚʠʷ, ʛʜʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ 

ʩʪʦʨʦʥʝ ʦʪʚʝʜʝʥʘ ʨʦʣʴ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʠʤʝʥʥʦ ʪʘʢ, ʢʘʢ ʦʥʘ ʠʟʣʦʞʝʥʘ 

ʈ. ʌʨʠʤʘʥʦʤ ʚ ʝʛʦ ʢʦʥʮʝʧʮʠʠ ʩʪʝʡʢʭʦʣʜʝʨʦʚ. ʇʦʧʳʪʢʘ ʧʨʝʦʜʦʣʝʪʴ ʪʘʢʫʶ 

ʧʦʟʠʮʠʶ ʩʚʦʜʠʪʩʷ ʢ ʩʦʛʣʘʩʦʚʘʥʠʶ ʦʙʱʠʭ ʮʝʥʥʦʩʪʝʡ ʠ ʚʟʘʠʤʥʳʭ ʚʳʛʦʜ. ɺ ʠʪʦʛʝ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʘʷ ʠʥʩʘʡʜʝʨʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ 

ʦʙʣʘʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʦʣʞʠʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ñHow to Create a Stakeholder Strategy? / 

ʂʘʢ ʩʦʟʜʘʪʴ ʩʪʨʘʪʝʛʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠò, 

ʟʘʜʘʥʥʳʡ ʚ ʦʜʥʦʠʤʝʥʥʦʡ ʩʪʘʪʴʝ ʵʢʩʧʝʨʪʘʤʠ Rigby D., First Z., O'Keeffe D. [7].  

ɺ 2019 ʛʦʜʫ ʂʨʫʛʣʳʡ ʉʪʦʣ ɹʠʟʥʝʩʘ (ʩ ʘʥʛʣ. Business Roundtable), 

ʧʦʟʠʮʠʦʥʠʨʫʝʤʳʡ ʢʘʢ ʘʩʩʦʮʠʘʮʠʷ ʙʦʣʝʝ ʯʝʤ 200 ʛʝʥʝʨʘʣʴʥʳʭ ʜʠʨʝʢʪʦʨʦʚ 

ʚʝʜʫʱʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʚʩʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ 

ʉʐɸ, ʚʳʧʫʩʪʠʣ ʟʘʷʚʣʝʥʠʝ ʦ ʢʦʥʮʝ ʵʧʦʭʠ, ʚ ʢʦʪʦʨʦʡ ʮʝʣʴʶ ʚʩʝʭ ʢʨʫʧʥʳʭ 

ʢʦʨʧʦʨʘʮʠʡ ʙʳʣʘ ʤʘʢʩʠʤʠʟʘʮʠʷ ʘʢʮʠʦʥʝʨʥʦʡ ʩʪʦʠʤʦʩʪʠ7. ɺʟʘʤʝʥ ʢʦʤʧʘʥʠʷʤ 

ʨʝʢʦʤʝʥʜʦʚʘʣʦʩʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʟʥʝʩ: ʢʣʠʝʥʪʦʚ, ʩʦʪʨʫʜʥʠʢʦʚ, 

ʧʦʩʪʘʚʱʠʢʦʚ, ʩʦʦʙʱʝʩʪʚʘ, ʠʥʚʝʩʪʦʨʦʚ. ʂʦʤʧʘʥʠʷʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʩʦʟʜʘʚʘʪʴ 

ʮʝʥʥʦʩʪʴ ʢʘʞʜʦʤʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʣʠʮʫ, ʯʪʦ ʧʦ ʤʥʝʥʠʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʘʩʩʦʮʠʘʮʠʠ ʧʦʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʷʤʠ. 

ʅʦ ʵʪʦ ʟʘʷʚʣʝʥʠʝ ʩʦʟʜʘʣʦ ʧʨʦʙʣʝʤʳ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʤʥʦʛʠʝ ʣʠʜʝʨʳ 

ʢʦʤʧʘʥʠʡ ʥʝʦʭʦʪʥʦ ʩʦʛʣʘʰʘʣʠʩʴ ʧʨʠʥʠʤʘʪʴ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʟʘʥʠʤʘʪʴʩʷ 

ʮʝʥʥʦʩʪʷʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. ʂʨʠʪʠʢʠ ʧʨʦʜʦʣʞʘʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ, 

ʚʦ-ʧʝʨʚʳʭ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʝʩʪʴ ʧʨʦʙʫʜʠʚʰʠʡʩʷ ʘʣʴʪʨʫʠʟʤ, ʢʦʪʦʨʳʡ ʥʝ 

 
7 About us. URL: https://www.businessroundtable.org/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 24.11.2025) 
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ʜʦʣʞʝʥ ʚʦʣʥʦʚʘʪʴ ʢʦʤʧʘʥʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʪʨʝʙʫʝʪ 

ʧʦʥʠʤʘʥʠʷ ʚʟʘʠʤʥʳʭ ʩʚʷʟʝʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ 

ʩʪʦʨʦʥʘʤʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʷ ʩʦʟʜʘʚʘʪʴ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ 

ʩʪʦʨʦʥʳ. ɺ-ʪʨʝʪʴʠʭ, ʣʠʜʝʨʳ ʢʦʤʧʘʥʠʡ ʚʳʨʘʟʠʣʠ ʦʧʘʩʝʥʠʷ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʩʪʘʥʝʪ ʥʝʚʝʨʦʷʪʥʦ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ.  

ɺ ʩʪʘʪʴʝ ñA Steps for Creating and Implementing a Stakeholder Strategy / ʐʘʛʠ 

ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ 

ʩʪʦʨʦʥʘʤʠò ʝʝ ʘʚʪʦʨʳ Rigby D., First Z., François F. ʦʪʨʘʟʠʣʠ ʩʮʝʥʘʨʠʠ ʜʣʷ 

ʧʝʨʝʭʦʜʘ ʢʦʤʧʘʥʠʡ ʦʪ ʩʪʨʝʤʣʝʥʠʷ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʘʢʮʠʦʥʝʨʥʫʶ ʩʪʦʠʤʦʩʪʴ ʢ 

ʩʪʨʝʤʣʝʥʠʶ ʩʦʟʜʘʚʘʪʴ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʩʪʦʨʦʥʳ [8].  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʝʜʫʱʠʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʢʦʤʧʘʥʠʠ ʩʦʛʣʘʩʠʣʠʩʴ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʚʦʠ ʜʘʥʥʳʝ ʦ ʧʨʘʢʪʠʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ 

ʩʪʦʨʦʥʘʤʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʧʨʠʚʣʝʢʘʣʠʩʴ ʥʝʟʘʚʠʩʠʤʳʝ 

ʨʝʡʪʠʥʛʦʚʳʝ ʘʛʝʥʪʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ Drucker Institute8,  Just Capital9, Embankment 

Project for Inclusive Capitalism10. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʚʢʣʶʯʝʥʠʝ ʚ ʨʝʡʪʠʥʛʠ ʜʘʥʥʳʭ 

ʨʷʜʦʤ ʠʟʚʝʩʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʠʟʤʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʣʠ ʩʪʨʘʪʝʛʠʶ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʮʝʥʥʦʩʪʝʡ ʜʣʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. 

Procter & Gamble. ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʥʩʘʡʜʝʨʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʢʦʤʧʘʥʠʠ 

Procter & Gamble, ʪʦ ʠʭ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʩʪʨʦʛʫʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʠ 

ʜʝʪʘʣʠʟʘʮʠʶ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʚʦʝʥʠʷ ʤʝʪʦʜʘ ʩʪʨʘʪʝʛʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ11. ʂʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʢʦʤʧʘʥʠʝʡ, ʢʦʪʦʨʘʷ ʟʘ ʚʩʝ ʛʦʜʳ 

ʫʯʘʩʪʠʷ ʚ ʨʝʡʪʠʥʛʘʭ Drucker Institute ʚʭʦʜʠʣʘ ʚ ʪʦʧ-ʢʦʤʧʘʥʠʡ ʧʦ ʚʩʝʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʪʨʘʪʝʛʠʷʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. ʇʦʜʜʝʨʞʢʘ 

ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʦ ʥʝʤʘʣʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʚʦʣʠ ʠ ʩʠʣ ʤʝʥʝʜʞʤʝʥʪʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ ʢʦʤʧʘʥʠʠ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʦʟʜʘʜʫʪ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʘʢʮʠʦʥʝʨʥʫʶ ʮʝʥʥʦʩʪʴ, ʯʝʤ ʢʦʤʧʘʥʠʠ, 

ʠʟʦʙʠʣʫʶʱʠʝ ʧʝʨʝʛʦʨʝʚʰʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʥʝʜʦʚʝʨʯʠʚʳʤʠ ʢʣʠʝʥʪʘʤʠ. 

Costco. ɺ ʢʦʤʧʘʥʠʠ Costco, ʧʦʟʠʮʠʦʥʠʨʫʝʤʦʡ ʢʘʢ ʘʤʝʨʠʢʘʥʩʢʘʷ  

ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʘʷ ʢʦʨʧʦʨʘʮʠʷ, ʫʧʨʘʚʣʷʶʱʝʡ ʩʝʪʴʶ ʢʨʫʧʥʳʭ ʨʦʟʥʠʯʥʳʭ 

ʤʘʛʘʟʠʥʦʚ, ʫʯʨʝʜʠʪʝʣʴ ʦʙʲʷʩʥʷʣ ʩʪʨʘʪʝʛʠʶ ʢʦʤʧʘʥʠʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ñɺ 

ʥʘʰʝʤ ʙʠʟʥʝʩʝ ʥʘʤ ʥʫʞʥʦ ʜʝʣʘʪʴ, ʧʦ ʩʫʪʠ, ʯʝʪʳʨʝ ʚʝʱʠ: ʤʳ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴ 

ʟʘʢʦʥ, ʟʘʙʦʪʠʪʴʩʷ ʦ ʥʘʰʠʭ ʢʣʠʝʥʪʘʭ, ʟʘʙʦʪʠʪʴʩʷ ʦ ʥʘʰʠʭ ʩʦʪʨʫʜʥʠʢʘʭ ʠ ʫʚʘʞʘʪʴ 

ʥʘʰʠʭ ʧʦʩʪʘʚʱʠʢʦʚ. ʄʳ ʜʫʤʘʝʤ, ʯʪʦ ʝʩʣʠ ʤʳ ʚʳʧʦʣʥʠʤ ʵʪʠ ʯʝʪʳʨʝ ʜʝʡʩʪʚʠʷ ʚ 

ʪʘʢʦʤ ʧʦʨʷʜʢʝ, ʪʦ ʩʤʦʞʝʤ ʩʜʝʣʘʪʴ ʪʦ, ʯʪʦ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʠʤʝʥʥʦ ʚʦʟʥʘʛʨʘʞʜʘʪʴ ʥʘʰʠʭ ʘʢʮʠʦʥʝʨʦʚò. ʊʘʢʘʷ ʨʘʩʩʪʘʥʦʚʢʘ 

ʧʨʠʦʨʠʪʝʪʦʚ ʯʝʪʢʦ ʧʨʦʧʠʩʘʥʘ ʥʘ ʚʝʙ-ʩʘʡʪʝ Costco12.  

Health Tech. ʂʦʤʧʘʥʠʷ Health Tech, ʧʦʟʠʮʠʦʥʠʨʫʝʤʘʷ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢ 

ʠʥʥʦʚʘʮʠʡ ʚ ʮʠʬʨʦʚʦʡ ʤʝʜʠʮʠʥʝ, ʨʝʰʠʣʘ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʳ ʠ ʚʝʩʦʤʦʩʪʴ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʮʝʣʠ ʢʦʤʧʘʥʠʠ ʠ 

 
8 ʈʝʡʪʠʥʛʠ ʢʦʤʧʘʥʠʡ. URL: https://drucker.institute/company-rankings/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2025)  
9 ʆʙʱʠʡ ʨʝʡʪʠʥʛ 2024 ʛʦʜʘ. URL: https://justcapital.com/rankings/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2025)  
10 ʅʘʙʝʨʝʞʥʘʷ ʜʣʷ ʠʥʢʣʶʟʠʚʥʦʛʦ ʢʘʧʠʪʘʣʠʟʤʘ. URL: https://coalitionforinclusivecapitalism.com/epic/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 13.10.2025) 
11 ʕʪʠʢʘ ʠ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. URL: https://us.pg.com/ethics-and-corporate-responsibility/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ  04.05.2025)] 
12 Welcome to Costco.URL: http://customerservice.costco.com (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ  04.05.2025) 
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ʬʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ.  ʀʩʧʦʣʴʟʫʷ ʧʦʯʪʠ ʜʝʩʷʪʠʣʝʪʥʠʡ ʩʙʦʨ ʜʘʥʥʳʭ ʦʙʦ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥʘʭ, ʢʦʤʘʥʜʘ ʩʦʟʜʘʣʘ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ 

ʧʦʤʦʛʘʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʠ ʢʦʪʦʨʘʷ 

ʫʯʠʪʳʚʘʣʘ 3 ʬʘʢʪʦʨʘ: ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʙʠʟʥʝʩ-

ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʘʥʠʠ ʠ ʚʣʠʷʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʡ ʩʪʦʨʦʥʳ ʥʘ ʜʨʫʛʠʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʶʪ ʥʘ ʙʠʟʥʝʩ-

ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʘʥʠʠ13. 

 

ęВįİľķГĲĮГ 
ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʜʣʦʞʠʪʴ ʩʦʟʜʘʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʶ ʤʝʪʦʜʘ ʩʪʨʘʪʝʛʠʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʩʦʙʩʪʚʝʥʥʠʢʘʤ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ Rigby D. First Z., OôKeeffe D., 

ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʢʦʤʧʘʥʠʠ Bain&Company [9]. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʩʪʘʣʦ ʙʳ ʧʨʦʨʳʚʦʤ 

ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʨʦʩʩʠʡʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʩʚʦʠʤ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʦʨʦʥʘʤ ʚ ʥʘʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʀ ʵʪʦ ʙʳʣʦ ʙʳ ʥʝ 

ʧʨʦʩʪʦ ʜʦʩʪʦʡʥʦʝ ʨʝʰʝʥʠʝ. ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʩʪʨʘʪʝʛʠʠ, ʧʨʠʥʦʩʷʱʠʝ 

ʮʝʥʥʦʩʪʠ ʩʚʦʠʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʦʨʦʥʘʤ, ʠ ʩʦʟʜʘʶʪ ʤʝʭʘʥʠʟʤ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʫʩʧʝʰʥʳʤʠ ʠ ʫʩʪʦʡʯʠʚʳʤʠ ʚ ʨʘʟʚʠʪʠʠ. ɺ ʪʘʢʠʭ 

ʢʦʤʧʘʥʠʷʭ ʩʥʠʞʘʶʪʩʷ ʨʠʩʢʠ ʫʭʦʜʘ ʢʣʠʝʥʪʦʚ, ʪʝʢʫʯʝʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, 

ʧʦʪʝʨʴ ʜʦʚʝʨʠʷ ʠʥʚʝʩʪʦʨʦʚ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʪʝʩʪʦʚ, ʞʝʩʪʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠ ʥʘʨʫʰʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ. ʃʶʙʦʡ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʝʩʝʪ ʫʛʨʦʟʫ ʙʠʟʥʝʩʫ 

ʢʦʤʧʘʥʠʠ.   

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʫʧʦʤʷʥʫʪʳʭ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʩʚʦʝʥʠʝ 

ʤʝʪʦʜʘ ʩʪʨʘʪʝʛʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʥʝ ʩʪʘʣʦ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʴʶ, 

ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩʘ ʥʝ ʩʥʠʟʠʣʘʩʴ, ʘʢʪʠʚʳ ʟʘ ʧʨʝʜʝʣʳ ʢʦʤʧʘʥʠʡ ʥʝ 

ʧʝʨʝʥʦʩʠʣʠʩʴ. ʈʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʡ ʥʝ ʦʱʫʪʠʣʦ ʥʝʨʝʘʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠʣʠ 

ʘʣʴʪʨʫʠʟʤʘ ʚ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʘ.  

ʄʝʪʦʜ ʩʪʨʘʪʝʛʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʚ ʣʶʙʦʤ ʧʨʦʝʢʪʝ, ʚ ʢʦʪʦʨʫʶ 

ʦʥ ʙʳʣʘ ʚʢʣʶʯʝʥ, ʩʪʘʥʦʚʠʣʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʰʘʛʦʤ. ʀ ʢʘʞʜʳʡ ʰʘʛ ʩʦʟʜʘʚʘʣ 

ʚʩʝ ʙʦʣʴʰʝ ʩʚʠʜʝʪʝʣʴʩʪʚ ʠ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʤʝʪʦʜ ʠʤʝʝʪ ʩʦʣʠʜʥʫʶ 

ʜʝʣʦʚʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘ ̫ ʤʦʜʝʣ ɹ ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʝʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ ʚʥʝʰʥʝʛʦ ʘʫʜʠʪʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ 

ʧʦʩʪʘʥʦʚʢʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ, ʦʧʨʝʜʝʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʚʘʨʴʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʤʥʦʞʝʩʪʚʦ ʥʝʠʟʚʝʩʪʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʧʦʩʪʨʦʝʥʘ ʮʝʣʝʚʘʷ 

ʬʫʥʢʮʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʠʣʦ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ 

ʯʣʝʥʦʚ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʤʝʶʱʠʝʩʷ ʨʝʟʝʨʚʳ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʨʠʷʪʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʘʫʜʠʪ, 

ʦʧʪʠʤʠʟʘʮʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʨʦʝʢʪʥʘʷ ʢʦʤʘʥʜʘ. 
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Abstract. The article discusses an optimization mathematical model for 

calculating the marginal productivity of an external audit project team. A 

formalized formulation of the optimization problem has been developed, many 
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ІĩГīГĲĮГ 
ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʦʙʲʸʤʦʚ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʘʫʜʠʪʘ ʠ ʫʞʝʩʪʦʯʝʥʠʷ ʩʨʦʢʦʚ 

ʩʜʘʯʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʸʪʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʢʦʤʘʥʜ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʬʘʢʪʦʨʦʚ ʫʩʧʝʭʘ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪ ʚ ʪʘʢʠʭ ʧʨʦʝʢʪʘʭ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʦʝʢʪʳ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʤʦʪʠʚʘʮʠʶ 

ʩʦʪʨʫʜʥʠʢʦʚ [1]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʩʫʪʴ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ 

ʤʦʜʝʣʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʫʜʠʪʦʨʩʢʦʡ ʢʦʤʘʥʜʳ ʧʫʪʸʤ ʚʘʨʠʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʟʘʛʨʫʟʢʠ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʫʯʸʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʨʝʩʫʨʩʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʘʫʜʠʪʦʨʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʦʙʦʩʥʦʚʘʥʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʰʝʥʠʷ ʨʷʜʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ: ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ 

ʢʘʞʜʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ; ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝʥʠʝ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. 
 

ЌĳĮЗВĲĮГ!ЕĨĺГįĴВ!ĮЗЗİГīЕĩВĲĮĿ 
ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ 

ʢʨʫʧʥʦʡ ʘʫʜʠʪʦʨʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʚʳʧʦʣʥʷʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʳʡ ʘʫʜʠʪ ʛʦʜʦʚʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʢʨʫʧʥʦʡ ʬʠʨʤʳ. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʦʝʢʪʝ ʜʣʠʪʩʷ ʚ ʪʝʯʝʥʠʝ 3 ʤʝʩʷʮʝʚ.  

ʇʨʦʝʢʪʥʘʷ ʢʦʤʘʥʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʧʨʦʝʢʪʝ 

ʠ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ, ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʠ ʫʨʦʚʥʶ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʂʦʤʘʥʜʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʩʝʤʴ ʛʨʫʧʧ 

ʩʧʝʮʠʘʣʠʩʪʦʚ: ʧʘʨʪʥʝʨʦʚ (P), ʜʠʨʝʢʪʦʨʦʚ (D), ʤʝʥʝʜʞʝʨʦʚ (M), ʵʢʩʧʝʨʪʦʚ (S), 

ʘʫʜʠʪʦʨʦʚ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ (A2), ʘʫʜʠʪʦʨʦʚ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ (A1) ʠ ʠʥʪʝʨʥʦʚ 

(I) [2]. 

ʅʘ ʈʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʵʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ ʥʘ ʧʨʦʝʢʪʝ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʝ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʙʦʪ. 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʘʫʜʠʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʨʘʙʦʪ ʧʦ ʯʝʪʳʨʸʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʵʪʘʧʘʤ [2, 3]. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʝʰʘʶʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʫʯʘʩʪʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ʧʨʦʝʢʪʦʚ 

 
ʈʠʩ. 1. ʇʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʢʦʤʘʥʜʳ ʥʘ ʧʨʦʝʢʪʝ 

 

ʕʪʘʧ 1. ʆʮʝʥʢʘ ʢʣʠʝʥʪʘ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʘʙʦʪʳ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʪʩʷ 

ʢʦʤʧʣʝʢʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ: ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʝ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ, ʧʨʦʚʝʨʢʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʘʫʜʠʪʘ. 

ɿʘʚʝʨʰʘʝʪʩʷ ʵʪʘʧ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʫʩʣʦʚʠʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʧʦʜʧʠʩʘʥʠʝʤ 

ʜʦʛʦʚʦʨʘ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʘʫʜʠʪʘ. 

ʕʪʘʧ 2. ʇʣʘʥʠʨʦʚʘʥʠʝ ʘʫʜʠʪʘ ʠ ʦʮʝʥʢʘ ʨʠʩʢʦʚ. ʂʣʶʯʝʚʦʡ ʵʪʘʧ, 

ʚʢʣʶʯʘʶʱʠʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʘʫʜʠʪʦʨʩʢʦʡ ʛʨʫʧʧʳ, 

ʨʘʟʨʘʙʦʪʢʫ ʜʝʪʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʘʫʜʠʪʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʧʨʦʮʝʜʫʨ ʠ ʤʝʪʦʜʦʚ ʧʨʦʚʝʨʢʠ. 

ʕʪʘʧ 3. ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʜʫʨ. ʅʘʠʙʦʣʝʝ ʪʨʫʜʦʸʤʢʠʡ ʵʪʘʧ, ʚ 

ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʘʫʜʠʪʦʨʩʢʘʷ ʛʨʫʧʧʘ ʩʦʙʠʨʘʝʪ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʘʫʜʠʪʦʨʩʢʠʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʷ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʦʧʝʨʘʮʠʡ, ʩʚʝʨʢʫ ʜʘʥʥʳʭ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ. 

ʕʪʘʧ 4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʪʦʛʦʚʦʛʦ ʘʫʜʠʪʦʨʩʢʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʠ 

ʦʪʯʸʪʥʦʩʪʠ. ɿʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ, ʥʘ ʢʦʪʦʨʦʤ ʦʙʦʙʱʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ, ʛʦʪʦʚʠʪʩʷ 

ʦʬʠʮʠʘʣʴʥʳʡ ʦʪʯʝʪ ʠ ʛʦʪʦʚʠʪʩʷ ʘʫʜʠʪʦʨʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʪʝʤ 

ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ ʢʣʠʝʥʪʦʤ. 

ɺʩʝ ʵʪʘʧʳ ʨʘʙʦʪ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ. ʇʨʠ ʵʪʦʤ ʚʩʝ 

ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʵʪʘʧʫ, ʨʘʙʦʪʘʶʪ 

ʧʘʨʘʣʣʝʣʴʥʦ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʤʘʥʜʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 
 

ĚЗЙЕīĲĻГ!īВĲĲĻГ!īİĿ!ıЕīГİĮЖЕĩВĲĮĿ 
ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʦʡ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ï ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʝʢʪʝ; 

ï ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ; 

ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 

ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ.  

ɺ ʊʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʬʘʢʪʠʯʝʩʢʠ ʫʯʘʩʪʚʫʶʱʠʭ ʥʘ ʧʨʦʝʢʪʝ ʠ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʢʘʞʜʦʛʦ 
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ʩʦʪʨʫʜʥʠʢʘ ʚ ʢʦʤʘʥʜʝ. ɼʘʥʥʳʝ ʦ ʬʦʥʜʝ ʚʨʝʤʝʥʠ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʩʠʩʪʝʤʳ SAP, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʠ ʫʯʝʪʘ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʘʫʜʠʪʦʨʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 
 

ʊʘʙʣʠʮʘ 1. ʆʧʠʩʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʩʫʨʩʦʚ 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ j 

P D M S A2 A1 I 

ʌʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʛʨʫʧʧʝ j, 

ʯʝʣ. 

1 1 1 2 1 10 1 

ʌʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʫ 

ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ 

ʛʨʫʧʧʝ j, ʨʘʙ.  

ʯʘʩʦʚ/ʢʚʘʨʪʘʣ 

80 100 240 480 480 320 280 

 

ɺ ʊʘʙʣ. 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟ ʛʨʫʧʧ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʘʭ ʥʘ ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ. 

ʀʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ ||ὥ||, ʛʜʝ ʚ ʷʯʝʡʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʦʪʨʫʜʥʠʢʦʚ ʛʨʫʧʧʳ j, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʥʘ i-ʦʤ 

ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ. 
 

ʊʘʙʣʠʮʘ 2. ʄʘʪʨʠʮʘ ||ὥ|| ʢʦʣʠʯʝʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟ ʛʨʫʧʧʳ j, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʘʭ ʥʘ ʵʪʘʧʝ i 

ʕʪʘʧʳ i 

ɻʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ j, ʯʝʣ. 

P D M S A2 A1 I 

1 1 1 1 ï ï ï ï 

2 1 1 1 2 1 2 ï 

3 1 1 1 2 1 10 1 

4 1 1 1 2 1 3 ï 
 

ʀʩʭʦʜʥʳʤʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʦʪʜʝʣʴʥʳʭ 

ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʧʨʦʚʝʜʝʥʘ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʤʝʪʦʜ 

ʪʨʝʭʪʦʯʝʯʥʦʡ ʦʮʝʥʢʠ PERT (Program Evaluation and Review Technique) [4. 5]. 

ʕʢʩʧʝʨʪʥʘʷ ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ 5 ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʧʨʠʥʠʤʘʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʘ ʤʘʪʨʠʮʘ ||ὦ || ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʵʪʘʧʘʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʊʘʙʣ. 3.  

 

ʊʘʙʣʠʮʘ 3. ʄʘʪʨʠʮʘ ||ὦ || ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʩʦʪʨʫʜʥʠʢʦʚ ʠʟ ʛʨʫʧʧʳ j ʥʘ ʵʪʘʧʝ i. 

ʕʪʘʧʳ i 
ɼʣʠʪʝʣʴʥʦʩʪʴ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ j, [ʨʘʙ. ʯʘʩ]. 

P D M S A2 A1 I 

1 10 20 50     

2 15 15 90 120 120 100  

3 21 25 60 300 300 280 260 

4 20 20 30 190 80 20  
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ʉ ʫʯʝʪʦʤ ʚʚʝʜʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʜʣʠʪʝʣʴʥʦʩʪʴ bi ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ 

ʵʪʘʧʝ i ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʠʟ ʜʣʠʪʝʣʴʥʦʩʪʝʡ bij 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʛʨʫʧʧ ʨʝʩʫʨʩʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʥʘ 

ʵʪʘʧʝ i. ɺʝʣʠʯʠʥʘ ti ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [6]: 

ὦ ÍÁØὦ Ȣ                                                    (1) 

ʉ ʫʯʝʪʦʤ ʵʪʦʡ ʬʦʨʤʫʣʳ ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ Tʮ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʡ ʟʘʷʚʢʠ ʚ 

ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ ʩʫʤʤʘ ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ ʟʘʷʚʢʠ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ [5]: 

Ὕ̗ ὦȢ                                                            ς 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ, ʨʘʩʩʯʠʪʘʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ. ʇʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, 

ʯʪʦ ʚʩʝ ʨʘʙʦʪʳ ʛʨʫʧʧ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʵʪʘʧʘʭ ʚʝʜʫʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʵʪʘʧʦʚ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ, ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ ʦʪʜʝʣʴʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʊʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 

ʥʘ ʵʪʘʧʘʭ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [6]: 

           ὒ ὥὦ  ȟ σ 

ʛʜʝ ὒ ï ʪʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ ʵʪʘʧʝ i; 

ὥ  ï ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ j-ʦʡ ʛʨʫʧʧʳ ʥʘ i-ʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʠʷ 

ʘʫʜʠʪʘ; 

ὦ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩʦʪʨʫʜʥʠʢʘ j-ʦʡ ʛʨʫʧʧʳ ʥʘ i-ʦʤ ʵʪʘʧʝ 

ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ. 

ɼʘʥʥʳʝ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ ʵʪʘʧʝ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4. ɼʣʠʪʝʣʴʥʦʩʪʴ ʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ ʵʪʘʧʘʭ 

ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ 

ʕʪʘʧʳ 

i 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ ʥʘ ʵʪʘʧʝ i,   
Ὕ ȟ [ʨʘʙ. ʯʘʩʦʚ] 

ʊʨʫʜʦʝʤʢʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 

ʥʘ ʵʪʘʧʝ i,  
ὒ , [ʯʝʣ.-ʯʘʩʦʚ] 

1 50 80 

2 120 680 

3 300 4066 

4 190 590 

  

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʜʝʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʪʨʫʜʦʝʤʢʠʤ ʵʪʘʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ ʷʚʣʷʝʪʩʷ ʵʪʘʧ 3. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʬʘʢʪʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʟʘʛʨʫʟʢʠ Ὧ̈  ̕ʛʨʫʧʧ ʩʦʪʨʫʜʥʠʢʦʚ:  

Ὧ̈ ̕

ὗ̕ὒ

ὲὊ
ȟ τ 
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ʛʜʝ Qʬ ï ʬʘʢʪʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʟʘʷʚʦʢ/ʝʜ. ʚʨʝʤʝʥʠ;  Ὕ ï ʪʨʫʜʦʝʤʢʦʩʪʴ i-ʛʦ ʵʪʘʧʘ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ; Ὂ ï

ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʬʦʥʜ ʚʨʝʤʝʥʠ j-ʦʡ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ; ὲ ï ʯʠʩʣʝʥʥʦʩʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ j-ʦʡ ʛʨʫʧʧʳ. 

ʇʨʠ ʜʝʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʧʦ ʛʨʫʧʧʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚʳʷʚʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ 

ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ 1,05, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 1,0 ʠ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʧʝʨʝʛʨʫʟʢʫ ʠ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ. 

 ʀʟ ʵʪʦʛʦ ʬʘʢʪʘ ʩʣʝʜʫʝʪ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ: 

¶ ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʧʨʝʚʳʰʝʥʠʷ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ï 

ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʥʝ ʫʩʧʝʪʴ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʫ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʩʨʦʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʳʧʦʣʥʝʥʠʶ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʰʪʨʘʬʘʤ ʠ 

ʧʦʪʝʨʝ ʢʣʠʝʥʪʦʚ; 

¶ ʧʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ ï ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʩʧʨʘʚʠʪʴʩʷ ʩ ʦʙʲʸʤʦʤ 

ʨʘʙʦʪʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʠ ʫʭʦʜʫ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ; 

¶ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʘʫʜʠʪʘ ï ʩʧʝʰʢʘ ʠ ʫʩʪʘʣʦʩʪʴ ʚʝʜʫʪ ʢ ʦʰʠʙʢʘʤ ʚ 

ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʮʝʜʫʨʘʭ, ʧʨʦʧʫʩʢʘʤ ʚʘʞʥʳʭ ʧʨʦʚʝʨʦʢ ʠ ʩʥʠʞʝʥʠʶ ʥʘʜʸʞʥʦʩʪʠ 

ʘʫʜʠʪʦʨʩʢʦʛʦ ʟʘʢʣʶʯʝʥʠʷ; 

¶ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ï ʦʪʜʝʣʴʥʳʝ ʢʘʪʝʛʦʨʠʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʜʦʠʩʧʦʣʴʟʦʚʘʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʧʝʨʝʛʨʫʞʝʥʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʧʪʠʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʪʨʘʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʦʝʢʪʥʫʶ ʛʨʫʧʧʫ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
 

ĝЕЖıВİĮĭЕĩВĲĲВĿ!ĳЕЗĴВĲЕĩįВ!ĭВīВķĮ!! 
ʈʘʟʨʘʙʦʪʘʥʘ ʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ï

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʧʨʝʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [6]. 

ɺʘʨʴʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʛʨʫʟʢʠ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ j-ʦʡ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (4).  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʧʦʩʢʦʣʴʢʫ 

ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʪʘʢʞʝ ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ 

ʟʥʘʯʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ὗὯ̞  
ʘʫʜʠʪʦʨʩʢʦʡ ʢʦʤʘʥʜʳ ʥʘ ʢʨʫʧʥʦʡ ʧʨʦʝʢʪʝ [6]: 

ὗὯ̈ Ὧ̈
ὲὊ

В ὦὥ
ᴼάὥὼȢ                                    υ 

ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. 

ʊʦʛʜʘ ʠʩʢʦʤʦʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ Qʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ:  

ὗ̍ ὗὯ̈ᶻ ÍÁØ
̈

Ὧ̈
ὲὊ

В Ὢὦὥ
Ȣ                         φ 
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ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʞʝʪ ʦʙʨʘʙʦʪʘʪʴ ʢʦʤʘʥʜʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʟʘʛʨʫʟʢʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

(ʧʘʨʪʥʸʨʳ). ʄʘʢʩʠʤʠʟʘʮʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ 

ʟʘʛʨʫʟʢʫ ʨʝʩʫʨʩʦʚ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʛʨʘʥʠʯʝʥʠʷ: 

1) ὗ̍ π ï ʧʨʝʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 
ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ; 

2) π Ὧ̈ ρ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ j-ʦʡ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʝ 1; 

3) ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʫʩʣʦʚʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʧʪʠʤʠʟʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ Ὧ̈  

ʩʚʷʟʘʥ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʜʨʫʛʠʭ ʛʨʫʧʧ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʣʝʜʫʶʱʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ [6]: 

Ὧ̈
В ὸὥ

ὲὪ

ὲὪ

В ὸὥ
ȟ Ὦ ςȟὐȢ                      χ 

ʇʝʨʝʡʜʝʤ ʢ ʯʠʩʣʝʥʥʦʤʫ ʨʝʰʝʥʠʶ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ 

ʟʘʜʘʯʠ. 
 

ğĮЗİГĲĲЕГ! ЖГĸГĲĮГ! З! ĮЗĳЕİļĭЕĩВĲĮГı! īГĴГЖıĮĲĮЖЕĩВĲĲЕД!
ЕĳĴĮıĮĭВĶĮЕĲĲЕД!ıЕīГİĮ! 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʝʪʩʷ ʣʠʥʝʡʥʘʷ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʠ 

ʣʠʥʝʡʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ 

ʚʳʧʦʣʥʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʠ ʥʘʜʩʪʨʦʡʢʠ çʇʦʠʩʢ 

ʨʝʰʝʥʠʷè. ʅʘ ʈʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʩʪ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʩ ʠʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʥʝʠʟʚʝʩʪʥʳʤʠ ʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ. 
 

 
ʈʠʩ. 2. ʈʘʙʦʯʠʡ ʣʠʩʪ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 
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ʅʘ ʈʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʥʘʜʩʪʨʦʡʢʠ çʇʦʠʩʢ ʨʝʰʝʥʠʷè. ʅʘ 

ʚʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʩʪʫʧʘʝʪ ʧʨʦʝʢʪ. 
 

 
ʈʠʩ. 3. ʇʘʨʘʤʝʪʨʳ ʥʘʜʩʪʨʦʡʢʠ çʇʦʠʩʢ ʨʝʰʝʥʠʷè  

 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʈʠʩ. 4. 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʜʦʩʪʘʪʢʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʪʘʢ ʢʘʢ ʩʦʪʨʫʜʥʠʢʠ ʛʨʫʧʧʳ S ʠ A2 

ʧʝʨʝʛʨʫʞʝʥʳ: ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʛʨʫʟʢʠ ʨʘʚʥʳ 1,27 ʠ 1,04 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʨʝʩʫʨʩʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ὗ̕=1 ʧʨʦʝʢʪ ʚ ʢʚʘʨʪʘʣ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʥʦʡ 

ʢʦʤʘʥʜʳ ʧʨʠ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʘʭ ʩʦʩʪʘʚʣʷʝʪ ὗ̍=0,8 ʧʨʦʝʢʪ ʚ ʢʚʘʨʪʘʣ, 

ʧʝʨʝʛʨʫʞʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ S ʠ ɸ2. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʩʦʟʜʘʥʠʶ ʨʝʟʝʨʚʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʳʭ ʮʝʣʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 
 

 
ʈʠʩ. 4. ʌʘʢʪʠʯʝʩʢʦʝ ʠ ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʛʨʫʟʢʠ j-ʛʦ 
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kʟʬj - ʬʘʢʪʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʛʨʫʟʢʠ j-ʛʦ ʨʝʩʫʨʩʘ  (j-ʦʡ ʛʨʫʧʧʳ 

ʩʦʪʨʫʜʥʠʢʦʚ)

kʟj* - ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʛʨʫʟʢʠ j-ʛʦ ʨʝʩʫʨʩʘ  (j-ʦʡ 

ʛʨʫʧʧʳ ʩʦʪʨʫʜʥʠʢʦʚ)
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ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʢʘʢ 

ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʠʜʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ ʚ ʟʘʜʘʥʥʳʝ ʩʨʦʢʠ.  
 

ęВįİľķГĲĮГ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʣʦʞʥʦʡ ʧʨʦʝʢʪʥʦʡ ʙʠʟʥʝʩ-

ʩʠʩʪʝʤʳ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚʥʝʰʥʝʛʦ ʘʫʜʠʪʘ. 

ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ çʫʟʢʠʝ ʤʝʩʪʘè ʨʘʩʩʯʠʪʘʪʴ 

ʦʧʪʠʤʘʣʴʥʫʶ ʟʘʛʨʫʟʢʫ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʄʦʜʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʨʝʟʝʨʚʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʬʫʥʢʮʠʡ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʨʝʩʫʨʩʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʘʫʜʠʪʦʨʩʢʠʭ ʫʩʣʫʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʥʦʡ 

ʢʦʤʘʥʜʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠ ̫

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ ʵʣʝʢʪʨʦʩʚʷʟʠ 

(ʄʉʕ), ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʢʨʠʪʝʨʠʝʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʙʶʜʞʝʪʘ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʘʪʨʘʪ ʤʝʞʜʫ ʝʛʦ ʦʩʥʦʚʥʦʡ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 
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Abstract. This article examines the management of the operational activities of 

the International Telecommunication Union (ITU), focusing on the application of 

budget balance criteria in the distribution of costs between its core and auxiliary 

activities. 
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ІĩГīГĲĮГ 
ɺ ʫʩʣʦʚʠʷʭ ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʨʳʥʢʘ ʩʚʷʟʠ ʢʣʶʯʝʚʳʤ ʨʝʛʫʣʷʪʦʨʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚʥʝʜʨʷʝʤʳʭ ʥʘ ʨʳʥʦʢ 
ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʷʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ 
[1]. 

ʇʦʵʪʦʤʫ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʆʈʉ), ʟʘʥʠʤʘʶʱʠʭʩʷ ʚ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʥʠʝʤ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʩʪʘʥʜʘʨʪʦʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 
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ʪʝʭʥʦʣʦʛʠʡ, ʠʤʝʝʪ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʨʳʥʢʘ. ɹʶʜʞʝʪʳ ʆʈʉ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ (ʄʉʕ, 

3GPP, ETSI ʠ ʜʨ.), ʨʘʩʭʦʜʫʝʤʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʜʦʙʨʦʚʦʣʴʥʳʭ ʯʣʝʥʩʢʠʭ 

ʚʟʥʦʩʦʚ ʝʞʝʛʦʜʥʦ ʫʧʣʘʯʠʚʘʝʤʳʭ ʯʣʝʥʘʤʠ ʆʈʉ. ʆʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʶʜʞʝʪʘ ʆʈʉ, ʝʛʦ ʮʝʣʝʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʘ ʪʘʢʞʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʩʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʆʈʉ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ, ʪʘʢ ʠ ʫʨʦʚʝʥʴ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʆʈʉ ʥʘ ʧʨʠʤʝʨʝ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ 

ʵʣʝʢʪʨʦʩʚʷʟʠ (ʄʉʕ) ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʙʶʜʞʝʪʘ ʧʨʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʘʪʨʘʪ ʥʘ ʦʩʥʦʚʥʫʶ (ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ) ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʄʉʕ. 
 

ĜĳЖВĩİГĲĮГ!ĳЖЕĮĭĩЕīЗĴĩГĲĲЕД!īГĿĴГİļĲЕЗĴļľ!ЌЎЏ!ĲВ!ИЖЕĩĲГ!ķİГĲЕĩ 
ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʄʉʕ ʥʘ ʫʨʦʚʥʝ ʝʝ 

ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ɸʜʤʠʥʠʩʪʨʘʮʠʷʤʠ ʩʚʷʟʠ [2], 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʦʣʦʩʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʄʉʕ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʧʦʟʠʮʠʠ ʧʦ ʧʨʦʝʢʪʫ ʙʶʜʞʝʪʘ ʄʉʕ. 

ʋ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʷʟʠ ʈʦʩʩʠʠ ʝʩʪʴ ʪʨʠ ʚʘʨʠʘʥʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʙʦʨʦʤ 

ʧʦʟʠʮʠʠ ʧʦ ʧʨʠʥʷʪʠʶ ʙʶʜʞʝʪʘ ʄʉʕ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ: 

- ʧʦʜʜʝʨʞʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʨʦʝʢʪ ʙʶʜʞʝʪʘ; 

- ʚʦʟʜʝʨʞʘʪʴʩʷ ʦʪ ʦʜʦʙʨʝʥʠʷ ʙʶʜʞʝʪʘ; 

- ʚʳʩʪʫʧʠʪʴ ʧʨʦʪʠʚ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʨʦʝʢʪ ʙʶʜʞʝʪʘ. 

ɼʣʷ ʚʳʙʦʨʘ ʧʦʟʠʮʠʠ ʧʦ ʧʨʠʥʷʪʠʶ ʙʶʜʞʝʪʘ ʄʉʕ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʩʚʷʟʠ 

(ɸʉ) ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʝʪ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʚʘ 

ʢʨʠʪʝʨʠʷ: 

- ʩʫʙʲʝʢʪʠʚʥʦʝ ʤʥʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʧʦʟʠʮʠʶ ɸʉ 

ʈʦʩʩʠʠ; 

- ʥʝʠʟʤʝʥʥʦʩʪʴ ʚʟʥʦʩʘ ʈʦʩʩʠʠ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʄʉʕ. 

ʇʦʵʪʦʤʫ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ʤʝʭʘʥʠʟʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʧʦʟʠʮʠʠ ʧʦ 

ʧʨʦʝʢʪʫ ʙʶʜʞʝʪʘ ʄʉʕ ʩʦ ʩʪʦʨʦʥʳ ɸʉ ʈʦʩʩʠʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

- ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʫʙʲʝʢʪʠʚʥʦʤ ʭʘʨʘʢʪʝʨʝ 
ʧʨʠʥʠʤʘʝʤʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɸʉ ʈʦʩʩʠʠ ʨʝʰʝʥʠʡ; 

- ʫʯʝʪ ʪʦʣʴʢʦ ʬʘʢʪʦʨʘ ʥʝʠʟʤʝʥʥʦʩʪʠ ʚʟʥʦʩʘ ʈʦʩʩʠʠ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ 

ʄʉʕ;   

- ʥʝʫʯʪʝʥʥʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ (ʅʇ), ʩʪʨʘʪʝʛʠʡ ʠ 
ʜʦʨʦʞʥʳʭ ʢʘʨʪ (ɼʂ) ʚ ʦʙʣʘʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʦʟʠʮʠʠ ʧʦ ʧʨʦʝʢʪʫ ʙʶʜʞʝʪʘ ʄʉʕ; 

- ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʪʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʧʨʠʦʨʠʪʝʪʘʭ 
ʨʘʟʚʠʪʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʦʩʩʠʠ [3,4]; 

- ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʚʝʜʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʦʠʤʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʝʢʪʘ 

ʙʶʜʞʝʪʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʦʟʠʮʠʠ ɸʉ ʈʌ ʠ ʨʘʟʨʘʙʦʪʢʝ ʚʢʣʘʜʘ ʩ ʧʦʟʠʮʠʝʡ 

ʈʦʩʩʠʠ. 
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ʇʨʦʚʝʜʝʥʥʦʝ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ 

ʄʉʕ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʠ [5, 6] ʧʦʢʘʟʘʣʦ ʪʘʢʞʝ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʙʶʜʞʝʪʘ 

ʄʉʕ ʚ ʯʘʩʪʠ ʧʨʝʚʳʰʝʥʠʷ ʟʘʪʨʘʪ ʧʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʜ 

ʟʘʪʨʘʪʘʤʠ ʧʦ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʟʜʘʶʱʝʡ ʝʝ ʦʩʥʦʚʥʫʶ 

ʮʝʥʥʦʩʪʴ. ʊʘʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝʵʬʬʝʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʙʶʜʞʝʪʘ 

ʜʦ ʝʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʮʝʥʥʦʩʪʥʦʡ ʮʝʧʦʯʢʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʛʣʘʚʥʳʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [7].  

ʋʢʘʟʘʥʥʳʝ ʧʨʠʯʠʥʳ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʳʙʦʨʘ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ 

ʧʨʠʥʷʪʠʶ ʙʶʜʞʝʪʘ ʄʉʕ, ʢʦʪʦʨʳʡ ʙʳ ʨʘʩʰʠʨʠʣ ʙʘʟʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʨʠʪʝʨʠʝʚ 

ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ ʭʦʜʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʝʢʪʘ ʙʶʜʞʝʪʘ ʄʉʕ ʠ ʧʦʚʳʩʠʣ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʨʝʰʝʥʠʡ. 

 

ЎВĭЖВĨЕĴįВ!įЖĮĴГЖĮГĩ!īİĿ!ĳЖĮĲĿĴĮД!ЖГĸГĲĮД!ĳЕ!ĨľīĬГĴИ 
ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʦʠʤʦʩʪʥʦʡ ʘʥʘʣʠʟ (ʌʉɸ) ʙʶʜʞʝʪʦʚ ʄʉʕ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʧʷʪʴ ʣʝʪ ʩ 2020 ʧʦ 2025 ʛʛ. (ʈʠʩ. 1), ʚ ʪʦʤ ʯʠʩʣʝ ʙʶʜʞʝʪʦʚ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ 
ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʩʝʢʪʦʨʦʚ ʄʉʕ) ʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʩʝʢʨʝʪʘʨʠʘʪʘ (ɻʉ), ʧʦʢʘʟʘʣ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʘ ʄʉʕ ʮʝʥʥʦʩʪʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʮʝʧʦʯʢʝ ʝʝ ʩʦʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʠ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ 

ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ ʥʘ ʦʩʥʦʚʥʫʶ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʄʉʕ (55 % 

ʙʶʜʞʝʪʘ ʪʨʘʪʠʪʩʷ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ) [8].  

ɻʝʥʝʨʘʣʴʥʳʡ ʩʝʢʨʝʪʘʨʠʘʪ ʄʉʕ, ʚʳʧʦʣʥʷʶʱʠʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʤʠʥʠʨʫʶʱʝʡ ʯʘʩʪʴʶ 

ʙʶʜʞʝʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʢʪʦʨʘʤʠ ʄʉʕ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ.1 ʙʶʜʞʝʪ ɻʉ ʄʉʕ 

ʚ ʪʨʠ ʨʘʟʘ, ʧʨʝʚʳʰʘʝʪ ʙʶʜʞʝʪʳ ʉʝʢʪʦʨʘ ʨʘʜʠʦʩʚʷʟʠ ʄʉʕ-R ʠ ʉʝʢʪʦʨʘ ʨʘʟʚʠʪʠʷ 

ʵʣʝʢʪʨʦʩʚʷʟʠ ʄʉʕ-D, ʠ ʧʦʯʪʠ ʚ 7 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʙʶʜʞʝʪ ʉʝʢʪʦʨʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʵʣʝʢʪʨʦʩʚʷʟʠ ʄʉʕ-ʊ. 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʘ ʄʉʕ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ ʄʉʕ ʠ 
ɻʝʥʝʨʘʣʴʥʳʤ ʩʝʢʨʝʪʘʨʠʘʪʦʤ ʧʦ ʛʦʜʘʤ 
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ʇʨʠ ʵʪʦʤ ɻʉ ʄʉʕ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʨʘʟʨʘʙʦʪʢʫ ʩʪʘʥʜʘʨʪʦʚ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʦʙʩʣʫʞʠʚʘʶʱʠʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʄʉʕ ʠ ʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ɺʳʧʦʣʥʝʥʥʳʡ ʌʉɸ ʙʶʜʞʝʪʦʚ ʩʝʢʪʦʨʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʤʠʥʠʨʫʶʱʠʤ 

ʩʝʢʪʦʨʦʤ ʧʦ ʦʙʲʝʤʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʝʢʪʦʨ ʨʘʜʠʦʩʚʷʟʠ ʄʉʕ-R, ʟʘʪʝʤ 

ʩʣʝʜʫʝʪ ʩʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʄʉʕ-D ʩ ʥʝʙʦʣʴʰʠʤ ʦʪʨʳʚʦʤ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ. 

ʉʝʢʪʦʨ ʄʉʕ-ʊ, ʢʘʢ ʩʝʢʪʦʨ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ 

(ʩʪʘʥʜʘʨʪʦʚ) ʚ ʦʙʣʘʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʚ ʄʉʕ ʬʘʢʪʠʯʝʩʢʠ 

ʥʘ ʩʘʤʦʤ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʩʝʢʪʦʨʘ ʄʉʕ-R ʠ ʄʉʕ-

D, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʚʘʞʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʶʜʞʝʪʘ ʄʉʕ, 

ʧʨʦʚʝʜʝʥʥʳʡ ʌʉɸ ʙʶʜʞʝʪʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ (ʀʂ) ʩʝʢʪʦʨʦʚ ʄʉʕ 

ʧʦʢʘʟʘʣ, ʯʪʦ: 

- ʩʫʤʤʘʨʥʳʝ ʙʶʜʞʝʪʳ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ ʩʝʢʪʦʨʦʚ ʄʉʕ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʯʠʩʣʫ ʀʂ ʚ ʢʘʞʜʦʤ ʩʝʢʪʦʨʝ (11 ʀʂ ʄʉʕ-T ï 1121 

ʪʳʩ. ʰʚ. ʬʨ.; 6 ʀʂ ʄʉʕ-R ï 578 ʪʳʩ. ʰʚ. ʬʨ; 2 ʀʂ ʄʉʕ-D ï 346 ʪʳʩ. 

ʰʚ. ʬʨ). ʅʦ ʵʪʠ ʧʨʦʧʦʨʮʠʠ ʥʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʩʦʦʪʥʦʰʝʥʠʷʤ 

ʩʫʤʤʘʨʥʳʭ ʙʶʜʞʝʪʦʚ ʀʂ ʠ ʢʦʣʠʯʝʩʪʚʫ ʀʂ ʚ ʩʝʢʪʦʨʘʭ ʄʉʕ (ʈʠʩ. 2); 

- ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʙʶʜʞʝʪʘ ʄʉʕ, ʚʳʜʝʣʷʝʤʦʛʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ 
ʧʦ ʯʠʩʣʫ ʨʘʙʦʯʠʭ ʚʦʧʨʦʩʦʚ ʚ ʀʂ ʩʝʢʪʦʨʦʚ, ʪʘʢʞʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

ɽʞʝʛʦʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʦʧʨʦʩʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʄʉʕ-R, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʝʞʝʛʦʜʥʳʡ ʙʶʜʞʝʪ 

ʚʳʜʝʣʝʥ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʢʦʤʠʩʩʠʷʤ ʄʉʕ-ʊ (ʈʠʩ. 3). 
 

 
 

ʈʠʩ. 2 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʠʩʩʠʡ (ʀʂ) ʩʝʢʪʦʨʦʚ ʠ 
ʙʶʜʞʝʪʦʚ ʀʂ ʩʝʢʪʦʨʦʚ ʄʉʕ ʧʦ ʛʦʜʘʤ 
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ʈʠʩ. 3 ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʚʦʧʨʦʩʦʚ ʩʝʢʪʦʨʦʚ ʠ 

ʙʶʜʞʝʪʦʚ ʩʝʢʪʦʨʦʚ ʄʉʕ ʧʦ ʛʦʜʘʤ 

 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʠ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ 

ʚʳʜʝʣʷʝʤʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʢʦʤʠʩʩʠʷʤ ʄʉʕ ʙʶʜʞʝʪʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʦʙʱʝʤʫ ʯʠʩʣʫ ʫʪʚʝʨʞʜʝʥʥʳʭ ʨʘʙʦʯʠʭ ʚʦʧʨʦʩʦʚ ʩʝʢʪʦʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʥʠʞʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʘ ʄʉʕ ʚ ʠʥʪʝʨʝʩʘʭ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʌʉɸ ʠ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʘ ʄʉʕ ʚ 

ʮʝʧʦʯʢʝ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʉʕ ʧʦʟʚʦʣʠʣʠ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʳʝ 

ʯʘʩʪʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʙʦʨʘ ʧʦʟʠʮʠʠ ɸʉ ʈʌ (ʂ1-ʂ5), ʘ 

ʠʤʝʥʥʦ: 

- ʂ1 ï ʥʝʠʟʤʝʥʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʟʥʦʩʘ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʄʉʕ ʜʣʷ 

ʈʌ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʶʜʞʝʪʘ ʄʉʕ; 

- ʂ2 ï ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʄʉʕ ʥʘ ʦʩʥʦʚʝ ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ (ʎʉʉ); 

- ʂ3 ï ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʙʶʜʞʝʪʦʚ ʩʝʢʪʦʨʦʚ ʄʉʕ ʧʦ ʚʘʞʥʦʩʪʠ 
ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʚʷʟʠ ʈʌ (ʵʢʩʧʝʨʪʳ); 

- ʂ4 ï ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʙʶʜʞʝʪʦʚ ʩʝʢʪʦʨʦʚ ʄʉʕ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʀʂ 

ʚ ʢʘʞʜʦʤ ʩʝʢʪʦʨʝ; 

- ʂ5 ï ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʙʶʜʞʝʪʦʚ ʀʂ ʩʝʢʪʦʨʦʚ ʄʉʕ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
ʨʘʙʦʯʠʭ ʚʦʧʨʦʩʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʙʶʜʞʝʪʘ ʄʉʕ. 
 

ЌЖĪВĲĮĭВĶĮЕĲĲЕ-ИĳЖВĩİГĲķГЗįĮД!ıГЙВĲĮĭı!īİĿ!ĩĻĨЕЖВ!ĳЕĭĮĶĮĮ!ЅЏ!Ўĝ 
ʇʦʜ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ  ʤʝʭʘʥʠʟʤʦʤ (ʆʋʄ) ʚʳʙʦʨʘ 

ʚʘʨʠʘʥʪʘ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ ʙʶʜʞʝʪʫ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʚʘʨʠʘʥʪʘ 

ʙʶʜʞʝʪʘ ʠ ʚʳʙʦʨʘ ʧʦʟʠʮʠʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʷʟʠ ʈʦʩʩʠʠ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ 

ʠʥʪʝʨʝʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʭʦʜʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 
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ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʠ ʠ ʨʘʜʠʦʚʝʱʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ [9]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʆʋʄ ʜʣʷ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ 

ʙʶʜʞʝʪʫ ʄʉʕ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩ. 4. ɽʛʦ ʦʪʣʠʯʠʷʤʠ ʦʪ ʜʝʡʩʪʚʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʙʶʜʞʝʪʘ ʄʉʕ, ʚʢʣʶʯʘʷ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʌʉɸ,  ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʮʝʧʦʯʢʠ ʮʝʥʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ɸʉ ʈʦʩʩʠʠ (ʄʀɼ 

ʈʦʩʩʠʠ, ʄʠʥʮʠʬʨʳ ʈʦʩʩʠʠ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ). 
 

 
ʈʠʩ. 4 ʇʨʝʜʣʘʛʘʝʤʳʡ ʆʋʄ ʜʣʷ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ 

ʙʶʜʞʝʪʫ ʄʉʕ 

 

ɺ ʤʦʜʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʋʄ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ 

ʫʯʠʪʳʚʘʶʪʩʷ: 

- ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʧʦ ʟʘʪʨʘʪʘʤ ʙʶʜʞʝʪʘ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʄʉʕ; 

- ʠʥʪʝʨʝʩʳ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʪʨʝʙʦʚʘʥʠʡ ʅʇ, ʉʪʨʘʪʝʛʠʡ ʠ ɼʂ ʧʦ 
ʨʘʟʚʠʪʠʶ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʥʝʠʟʤʝʥʥʦʩʪʴ ʚʟʥʦʩʘ ʈʦʩʩʠʠ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʄʉʕ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʆʋʄ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʧʦʟʠʮʠʠ ɸʉ 

ʈʦʩʩʠʠ ʧʦ ʙʶʜʞʝʪʫ ʄʉʕ ʷʚʣʷʶʪʩʷ: 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʝʟʫʣʴʪʘʪʳ 

ʌʉɸ ʙʶʜʞʝʪʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ ʠ 
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ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʄʉʕ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʙʶʜʞʝʪʦʚ 

ʩʝʢʪʦʨʦʚ ʄʉʕ ʧʦ ʚʘʞʥʦʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʩʚʷʟʠ ʈʌ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʙʶʜʞʝʪʦʚ ʩʝʢʪʦʨʦʚ ʄʉʕ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʀʂ ʚ ʢʘʞʜʦʤ ʩʝʢʪʦʨʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʙʶʜʞʝʪʦʚ ʀʂ 

ʩʝʢʪʦʨʦʚ ʄʉʕ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʙʦʯʠʭ ʚʦʧʨʦʩʦʚ; 

- ɻ ʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʘ ʄʉʕ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ ʙʶʜʞʝʪʫ ʄʉʕ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʆʋʄ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʚʢʣʘʜ (ʧʨʝʜʣʦʞʝʥʠʝ) ʩ ʧʦʟʠʮʠʝʡ ɸʉ ʈʦʩʩʠʠ ʧʦ ʙʶʜʞʝʪʫ ʄʉʕ.  
ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʆʋʄ ʧʨʝʜʣʦʞʝʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ/ʜʦʨʘʙʦʪʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʚʥʝʜʨʝʥʠʷ:  

1. ʈʝʛʣʘʤʝʥʪ ɻʂʈʏ ʈʌ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʠʮʠʡ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʷʟʠ 
ʈʦʩʩʠʠ ʥʘ ʩʦʙʨʘʥʠʷ ʠ ʢʦʥʬʝʨʝʥʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ 

ʵʣʝʢʪʨʦʩʚʷʟʠ (ʈʘʟʜʝʣ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ ʛʦʜʦʚʦʤʫ 

ʙʶʜʞʝʪʫ ʄʉʕ). 

2. ɻʆʉʊ ʈ 57564-2017 çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [10] 

(ʚʢʣʶʯʝʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ʚ ʯʘʩʪʠ ʚʳʙʦʨʘ ʧʦʟʠʮʠʠ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʷʟʠ 

ʈʦʩʩʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʶʜʞʝʪʘ ʄʉʕ).  

3. ʅʇ, ɼʂ ʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʈʦʩʩʠʠ ʩ ʚʥʝʩʝʥʠʝʤ 
ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʆʈʉ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʠʮʠʡ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʷʟʠ ʧʦ ʙʶʜʞʝʪʫ ʆʈʉ. 

ʇʨʦʚʝʜʝʥʥʘʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʆʋʄ ʥʘ ʨʝʟʫʣʴʪʘʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʘ ʄʉʕ 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʳʙʦʨ ʧʦʟʠʮʠʠ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʷʟʠ ʈʦʩʩʠʠ ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʨʘʙʦʪʢʘ ʈʝʛʣʘʤʝʥʪʘ ɻʂʈʏ ʈʌ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʠʮʠʡ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʩʚʷʟʠ ʈʦʩʩʠʠ. 
 

ęВįİľķГĲĮГ 
ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʟʚʠʪʠʷ ʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʙʶʜʞʝʪʘ ʄʉʕ 

ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʟʠʮʠʠ ɸʉ 

ʈʦʩʩʠʠ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʙʶʜʞʝʪʘ ʄʉʕ ʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʆʋʄ ʚʳʙʦʨʘ 

ʚʘʨʠʘʥʪʘ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ ʙʶʜʞʝʪʫ ʄʉʕ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʆʋʄ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ ʧʦʟʠʮʠʠ ɸʉ ʈʦʩʩʠʠ ʧʦ ʙʶʜʞʝʪʫ 

ʄʉʕ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʪʦʜʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʨʝʩʫʨʩʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩ 

ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʅʇ, ʩʪʨʘʪʝʛʠʡ ʠ ɼʂ ʧʦ ʨʘʟʚʠʪʠʶ ʚ ʦʙʣʘʩʪʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʈʌ. 

ʈʝʰʝʥʠʷ ʠ ʚʢʣʘʜʳ ɸʉ ʈʦʩʩʠʠ ʧʦ ʙʶʜʞʝʪʫ ʄʉʕ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʆʋʄ ʙʫʜʫʪ ʥʦʩʠʪʴ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʚ 

ʮʝʧʦʯʢʝ ʮʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʈʉ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʌʉɸ ʠ ʬʘʢʪʦʨʥʦʛʦ 
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ʜʣʷ ʘʥʘʣʠʟʘ ʟʘʪʨʘʪ ʙʶʜʞʝʪʘ ʆʈʉ, ʧʦʪʨʝʙʥʦʩʪʠ ʈʌ ʚ ʨʘʟʚʠʪʠʠ ʥʦʚʳʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘʮʧʨʦʝʢʪʘʤʠ, 

ʩʪʨʘʪʝʛʠʷʤʠ ʠ ʜʦʨʦʞʥʳʤʠ ʢʘʨʪʘʤʠ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʝ ʥʝʠʟʤʝʥʥʦʩʪʠ ʚʟʥʦʩʘ 

ʈʦʩʩʠʠ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʘ-ʯʣʝʥʘ ʄʉʕ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʢ ʦʮʝʥʢʝ 

ʫʨʦʚʥʷ ʧʨʦʝʢʪʥʦʡ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ; ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʧʨʦʝʢʪʥʦʡ ʟʨʝʣʦʩʪʠ; ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʠ, ʦʪʣʠʯʘʶʱʝʡʩʷ 

ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʝʢʪʥʘʷ ʟʨʝʣʦʩʪʴ, ʫʨʦʚʝʥʴ 

ʧʨʦʝʢʪʥʦʡ ʟʨʝʣʦʩʪʠ. 
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Abstract. The article presents an analysis of approaches and models for assessing 

the level of project maturity in an organization; it provides the main provisions 

of some project maturity assessment models; and it concludes that it is necessary 

to develop an innovative assessment model that is comprehensive and can be 

applied in the context of digital transformation. 
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ІĩГīГĲĮГ 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʩʬʝʨʝ, ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʠʦʙʨʝʪʘʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, ʛʜʝ ʦʜʥʠʤ ʠʟ 
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ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʫʥʠʢʘʣʴʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʘʚʦʤʝʨʥʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩʣʦʞʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʧʦʩʦʙʥʦʡ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʢ 

ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʪʘʢ ʠ ʥʝʦʙʭʦʜʠʤʫʶ ʛʠʙʢʦʩʪʴ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ 

ʠʟʤʝʥʝʥʠʡ. ʇʨʦʝʢʪʥʳʝ ʠʥʠʮʠʘʪʠʚʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʳʩʪʫʧʘʶʪ ʢʣʶʯʝʚʳʤ ʜʨʘʡʚʝʨʦʤ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʝʜʲʷʚʣʷʷ ʧʨʠ ʵʪʦʤ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʝʢʪʥʘʷ ʟʨʝʣʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʚʩʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʧʨʦʝʢʪʘʤʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʩʪʠʞʝʥʠʝ ʪʝʢʫʱʠʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ [9]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʦʜʭʦʜʦʚ ʠ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʧʨʦʝʢʪʥʦʡ ʟʨʝʣʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʫʥʠʢʘʣʴʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʂʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʢʣʶʯʘʶʪ: 

- ʉʢʚʦʟʥʘʷ ʧʨʦʮʝʩʩʥʘʷ ʦʨʠʝʥʪʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʦʩʥʦʚʥʫʶ ʬʦʨʤʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

- ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

- ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

- ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʛʜʝ ʟʨʝʣʘʷ  

IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʳʩʪʫʧʘʝʪ ʝʸ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. 

ʀʤʝʥʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪ, 

ʩʧʦʩʦʙʥʘ ʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʥʝʰʥʠʝ ʚʳʟʦʚʳ ʠ ʩʦʭʨʘʥʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ.   

 

ЅĲВİĮĭ! ĴЖВīĮĶĮЕĲĲĻЙ! ıЕīГİГД! ĭЖГİЕЗĴĮ! ĳЖĮıГĲĮĴГİļĲЕ! į!
ĳЖЕĮĭĩЕīЗĴĩГĲĲĻı!ЗĮЗĴГıВı 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʣʦʛʠʢʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʧʦʭʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʦʜʝʣʠ OPM3, 

P3M3, CMMI ʠ ç20 ʢʣʶʯʝʡè. ʀʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ (ʊʘʙʣ.1) ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʦʙʱʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʩʦʟʜʘʥʠʝ ʞʝʩʪʢʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ 

ʧʨʦʝʢʪʥʦʡ ʟʨʝʣʦʩʪʠ [1-3,5,7] 

ʄʦʜʝʣʴ ʉʫʱʥʦʩʪʴ ʇʨʝʠʤʫʱʝʩʪʚʘ 
ʅʝʜʦʩʪʘʪʢʠ ʜʣʷ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ 

OPM3 

ʈʘʩʩʤʘʪʨʠʚʘʝʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʩʠʩʪʝʤʫ ʢʘʢ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ 

ʉʠʩʪʝʤʥʦʩʪʴ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

ʛʠʙʢʦʩʪʴ ʜʣʷ 

ʜʠʥʘʤʠʯʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

P3M3 

ɸʢʮʝʥʪ ʥʘ 

ʫʧʨʘʚʣʝʥʠʠ 

ʧʦʨʪʬʝʣʷʤʠ 

ʧʨʦʝʢʪʦʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʝ 

ʍʦʣʠʩʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʉʣʦʞʥʦʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦʡ 

ʨʝʢʦʥʬʠʛʫʨʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

CMMI  

ʅʘʮʝʣʝʥ ʥʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ 

ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, 

ʛʣʫʙʠʥʘ 

ʧʨʦʨʘʙʦʪʢʠ 

ʧʨʦʮʝʩʩʦʚ 

ʂʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ 

ʜʣʷ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

20 

ʢʣʶʯʝʡ 

ʆʮʝʥʠʚʘʝʪ 

ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ 

ʦʮʝʥʢʠ 

ʀʛʥʦʨʠʨʦʚʘʥʠʝ 

ʩʧʝʮʠʬʠʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  

ʄʦʜʝʣʴ OPM3, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʩʠʩʪʝʤʥʦʩʪʴ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ. ɽʝ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʮʝʥʢʠ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʜʝʣʴ P3M3, ʷʚʣʷʶʱʘʷʩʷ ʧʦʣʝʟʥʦʡ ʜʣʷ ʦʮʝʥʢʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʨʪʬʝʣʷʤʠ ʧʨʦʝʢʪʦʚ, ʦʢʘʟʳʚʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦ ʩʣʦʞʥʦʡ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɽʝ ʧʨʦʮʝʩʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʧʝʨʝʩʪʨʦʡʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʤʦʜʝʣʴ CMMI, ʢʦʪʦʨʘʷ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʛʣʫʙʠʥʫ ʦʮʝʥʢʠ ʧʨʦʮʝʩʩʦʚ, ʩʦʟʜʘʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʙʘʨʴʝʨʳ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʨʝʙʦʚʘʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ 

ʩʦʩʪʦʷʥʠʡ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʘʤʦʡ ʩʫʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʧʦʩʪʦʷʥʥʫʶ ʵʚʦʣʶʮʠʶ ʠ ʠʟʤʝʥʝʥʠʝ. 

ʄʦʜʝʣʴ ç20 ʢʣʶʯʝʡè, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ɽʝ ʦʧʝʨʘʮʠʦʥʥʳʡ ʬʦʢʫʩ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
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ʩʠʩʪʝʤʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʤʘʣʦʧʨʠʛʦʜʥʦʡ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʨʦʝʢʪʥʦʡ 

ʟʨʝʣʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʙʠʣʴʥʦʡ, 

ʧʨʝʜʩʢʘʟʫʝʤʦʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʩʘʤʦʦʙʫʯʝʥʠʶ ʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

 

ЏЕĩЖГıГĲĲĻГ!ıЕīГİĮ!ЕĶГĲįĮ!ĳЖЕĮĭĩЕīЗĴĩГĲĲĻЙ!ЗĮЗĴГı 
ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʚʦʟʥʠʢʣʠ ʢʘʢ ʦʪʚʝʪ ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ ʥʦʚʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʝʘʣʠʷʤ. ʆʥʠ 

ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʧʦʧʳʪʢʫ ʦʧʠʩʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʠʥʮʠʧʘʭ (ʊʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ 

ʟʨʝʣʦʩʪʠ [4,6] 

ʄʦʜʝʣʴ 

ɺʠʜʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

AI -Driven 

Maturity 

Framework 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʢʘʢ 

ʢʠʙʝʨʥʝʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʩ ʀʀ-ʷʜʨʦʤ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʦʮʝʥʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

ʊʨʝʙʫʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʟʨʝʣʦʩʪʠ ʜʘʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

Agile 

Maturity 

Model 

(AMM)  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʢʘʢ ʩʝʪʴ 

ʛʠʙʢʠʭ, 

ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʭ 

ʷʯʝʝʢ 

ʆʧʝʨʘʪʠʚʥʦʩʪʴ, 

ʘʜʘʧʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

ʈʠʩʢ ʧʦʪʝʨʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʝʜʠʥʩʪʚʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

IDEO 

Project 

Maturity 

Model 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʢʘʢ 

"ʬʘʙʨʠʢʘ 

ʠʥʥʦʚʘʮʠʡ" 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ 

ʢʨʝʘʪʠʚʥʦʩʪʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʝ 

ʅʠʟʢʘʷ 

ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

Digital 

Project 

Management 

Models 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ ʢʘʢ 

ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ 

ʋʯʝʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ 

ʅʝʜʦʦʮʝʥʠʚʘʝʪ 

ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʝ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʛʨʦʤʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ.  

ʂʦʥʮʝʧʮʠʷ AI-Driven Maturity Framework ʧʨʝʜʣʘʛʘʝʪ ʤʥʦʛʦʦʙʨʘʟʥʳʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʦʪ ʢʦʤʧʘʥʠʡ ʪʘʢʦʛʦ ʫʨʦʚʥʷ 

ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʜʦʩʪʠʞʠʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ 

ʦʮʝʥʢʠ ʦʢʘʟʳʚʘʝʪʩʷ ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʦʮʝʥʠʚʘʝʤʘʷ ʝʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʩʠʩʪʝʤʘ.  
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ɺ ʨʘʤʢʘʭ Agile ʤʦʜʝʣʠ (Agile Maturity Model) ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʛʠʙʢʦʩʪʠ 

ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʡ 

ʩʪʝʧʝʥʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʙʦʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɽʱʸ ʦʜʠʥ ʧʨʦʙʝʣ ï ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʟʨʝʣʦʩʪʠ ï ʵʪʦ ʫʟʢʦʝ ʤʝʩʪʦ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʨʘʟʨʘʙʦʪʢʫ ʦʙʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʄʦʜʝʣʴ ʟʨʝʣʦʩʪʠ IDEO Project Maturity Model ʩʦʜʝʨʞʠʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ ʤʝʞʜʫ 

ʧʦʪʝʥʮʠʘʣʦʤ ʠʥʥʦʚʘʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʝʢʪʦʚ.  

ʄʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʳʤʠ ʧʨʦʝʢʪʘʤʠ (Digital Project Management 

Models) ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʥʝ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʢʫʣʴʪʫʨʫ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʝʭʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʩʪʘʝʪ ʦʪ ʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʨʝʰʝʥʠʡ, 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ. ʂʘʞʜʳʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʜʭʦʜʦʚ 

ʧʨʝʜʣʘʛʘʝʪ ʯʘʩʪʠʯʥʦʝ ʨʝʰʝʥʠʝ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʧʦʩʦʙʘ 

ʦʮʝʥʢʠ ʚʩʝʭ ʟʥʘʯʠʤʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

ІĻĩЕīĻ 
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʨʝʣʝʚʘʥʪʥʦʩʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʦʮʝʥʢʠ ʧʨʦʝʢʪʥʦʡ ʟʨʝʣʦʩʪʠ ʚ ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʝ ʚʩʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 

ʫʯʠʪʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʢ. ʆʨʠʝʥʪʘʮʠʷ 

ʤʦʜʝʣʝʡ ʥʘ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʟʨʝʣʦʩʪʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʧʨʦʝʢʪʥʦʡ ʟʨʝʣʦʩʪʠ, ʩʦʯʝʪʘʶʱʝʛʦ ʧʨʦʮʝʩʩʥʫʶ 

ʩʪʨʦʛʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩ ʛʠʙʢʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʫʨʦʚʥʷ ʧʨʦʝʢʪʥʦʡ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʦʪ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʢʦʤʧʝʪʝʥʮʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʜʣʷ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʝʢʪʥʦʡ 

ʟʨʝʣʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʤʦʜʝʣʠ 

ʦʮʝʥʢʠ [8,9], ʚʢʣʶʯʘʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʘʥʘʣʠʟ ʢʦʤʧʝʪʝʥʮʠʡ, ʘ ʪʘʢʞʝ ʦʪʨʘʩʣʝʚʫʶ ʩʧʝʮʠʬʠʢʫ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 
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Abstract. The article evaluates the technological sovereignty of the Russian 

Federation using the example of the automotive industry. The article considers 

the current Russian point system for assessing the level of localization of 

industrial products, analyzes its key criteria and calculation methods. The current 

state of the automotive industry is being investigated. To support strategic 

decision-making, an original multi-criteria model for calculating the localization 

index is proposed. 
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ЍЖВĩЕĩЕГ!ЖГĪИİĮЖЕĩВĲĮГ!ĳЖЕıĻĸİГĲĲЕЗĴĮ 
ʉʦʛʣʘʩʥʦ ʤʘʨʢʩʠʩʪʩʢʦʤʫ ʫʯʝʥʠʶ, ʵʢʦʥʦʤʠʢʘ ï ʙʘʟʠʩ, ʚʩʝ ʦʩʪʘʣʴʥʦʝ 

ʥʘʜʩʪʨʦʡʢʘ. ʍʦʪʴ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʚʳʟʳʚʘʝʪ ʩʧʦʨʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ, ʥʦ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʟʘʱʠʪʘ ʵʢʦʥʦʤʠʢʠ ʩʪʘʣʘ 

ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ ï ʥʘʣʠʯʠʝ ʚ ʩʪʨʘʥʝ (ʧʦʜ ʥʘʮʠʦʥʘʣʴʥʳʤ 

ʢʦʥʪʨʦʣʝʤ) ʢʨʠʪʠʯʝʩʢʠʭ ʠ ʩʢʚʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʙʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ [1]. ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 603 ï ʚʳʜʝʣʝʥʳ 13 ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʛʜʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʞʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʚ ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʘ ʘʚʪʦʤʦʙʠʣʴʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ.  

ʃʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʪʦʚʘʨʦʚ ʚʥʫʪʨʠ 

ʛʦʩʫʜʘʨʩʪʚʘ.  ʇʦʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 25 ʤʘʷ 

2019 ʛʦʜʘ ˉ661 ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʘʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ 

ʙʘʣʴʥʦʛʦ ʤʝʪʦʜʘ [2]. ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʘʭ ï ʚʳʧʦʣʥʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ, ʥʘʣʠʯʠʠ ʨʦʩʩʠʡʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʦʚʘʨʘ. ʕʪʦ 

ʢʣʶʯʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʘʢʫʧʢʘʤ, 

ʥʘʣʦʛʦʚʳʤ ʣʴʛʦʪʘʤ, ʩʫʙʩʠʜʠʷʤ ʠ ʧʨʝʬʝʨʝʥʮʠʷʤ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʪʥʝʩʝʥʠʷ ʢ ʨʦʩʩʠʡʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɿʘ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʝʡ ʧʨʦʜʫʢʮʠʠ ʟʘʢʨʝʧʣʝʥʦ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʦʮʝʥʪʘ ʣʦʢʘʣʠʟʘʮʠʠ ʜʣʷ ʚʥʝʩʝʥʠʷ ʝʛʦ ʚ ʨʝʝʩʪʨ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʚʘʨʦʚ 

(ɻʀʉʇ). ʉʠʩʪʝʤʘ ʥʘʧʦʤʠʥʘʝʪ çʧʘʟʣè, ʢʘʞʜʦʝ ʚʳʧʦʣʥʝʥʥʦʝ ʫʩʣʦʚʠʝ ï ʵʪʦ 

ʬʨʘʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʠʙʣʠʞʘʝʪ ʢ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʝ. 

ʀʩʪʦʯʥʠʢʠ ʥʘʯʠʩʣʝʥʠʷ ʙʘʣʣʦʚ: 

½ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ (ʂɼ) ʧʦ ɻʆʉʊ 2.102-2013 ð ʦʪ 1 ʜʦ 3 

ʙʘʣʣʦʚ; 

½ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ (ʊɼ) ð ʧʦ ɻʆʉʊ 3.1102-2011, ɻʆʉʊ 

3.1129-93 ʦʪ 1 ʜʦ 3 ʙʘʣʣʦʚ; 

½ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ: ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʘ, ʩʚʘʨʢʘ, ʦʢʨʘʩʢʘ, 

ʤʦʥʪʘʞ, ʠʩʧʳʪʘʥʠʷ ʠ ʜʨ.ð ʦʪ 2 ʜʦ 10 ʙʘʣʣʦʚ ʢʘʞʜʘʷ; 

½ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʨʝʜʫʢʪʦʨʳ, ʛʠʜʨʦʮʠʣʠʥʜʨʳ, 
ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʤʠʢʨʦʩʭʝʤʳ, ʰʘʩʩʠ ʠ ʜʨ. ð ʜʦ 30 ʙʘʣʣʦʚ; 

½ ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ð 3ï5 ʙʘʣʣʦʚ; 

½ ʅʀʆʂʈ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ð ʦʪʜʝʣʴʥʳʝ ʙʘʣʣʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʫʯʘʩʪʠʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʇʇ ˉ719 ʧʨʷʤʦ ʫʢʘʟʘʥʳ ʦʙʷʟʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, 

ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ ʪʦʚʘʨ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ ʨʝʝʩʪʨ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʙʨʘʥʥʳʭ ʙʘʣʣʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʝ ʂɼ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ. ʉʦʩʪʘʚ ʫʩʣʦʚʠʡ ʟʘʚʠʩʠʪ ʦʪ ʦʪʨʘʩʣʠ, ʢ ʢʦʪʦʨʦʡ 

ʦʪʥʦʩʠʪʩʷ ʧʨʦʜʫʢʮʠʷ.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʥʘ ʤʥʦʛʠʝ ʠʟʜʝʣʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ, ʠʟ ʇʇ ˉ719 ʢ ʩʦʚʦʢʫʧʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʙʘʣʣʦʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʫʤʤʠʨʫʶʪʩʷ ʧʦʣʫʯʝʥʥʳʝ ʙʘʣʣʳ ʟʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʅʀʆʂʈ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʜʦ 10% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʤʤʳ ʙʘʣʣʦʚ ʜʣʷ 

ʠʟʜʝʣʠʷ.  
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ʇʦʜ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʫʤʤʘ ʙʘʣʣʦʚ, ʟʘ 

ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʫʩʣʦʚʠʡ ʠʟ ʧʝʨʝʯʥʷ ʚ ʇʇ ˉ719, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ 

ʠʟʜʝʣʠʶ. ɹʘʣʣʳ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʫʤʤʫ ʙʘʣʣʦʚ ʟʘ ʚʩʝ 

ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʚʳʧʦʣʥʷʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʘ ʪʘʢʞʝ ʟʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ. ɹʘʣʣʳ ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʅʀʆʂʈ (ʧʨʠ 

ʥʘʣʠʯʠʠ) ʪʦʞʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ˎ̜́̌̌˚˕˛˗˝τππz
˞̊ ˕˛˗˝ρzππϷ,                            (1) 

ʛʜʝ: 

˞̊ ˕˛˗˝ ï ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ 

ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ; 

TR ï ʩʦʚʦʢʫʧʥʳʡ ʦʙʲʝʤ ʚʳʨʫʯʢʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ - ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʧʨʦʜʫʢʮʠʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʟʘ ʨʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʧʨʦʜʫʢʮʠʠ 

ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʧʦʢʘʟʘʪʝʣʷ çˎ̜́̌̌˚˕˛˗è̋ ʧʦʜ ʨʘʩʯʝʪʥʳʤ ʧʝʨʠʦʜʦʤ 

ʧʦʥʠʤʘʝʪʩʷ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʛʦʜʫ, ʚ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʘʩʯʝʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʥʪ ʣʦʢʘʣʠʟʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

Ϸ̆
˙ˎ

ˎ˘z
ρππϷȟ                                           (2) 

ʛʜʝ:                                                                                                                                   

ʄɹ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ʙʘʣʣʦʚ, 

ɹʃ ï ʙʘʣʣʳ ʣʦʢʘʣʠʟʘʮʠʠ. 

ɼʣʷ ʢʘʪʝʛʦʨʠʠ ʆʂɺʕɼ2: 29.10.2 ï ʣʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʫʤʤʘ ʙʘʣʣʦʚ ʟʘ ʣʦʢʘʣʠʟʘʮʠʶ ï 7000.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʯʠʩʣʷʝʤʳʭ ʙʘʣʣʦʚ 

ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʅʀʆʂʈ, ʥʘ 2025 ʛʦʜ ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʨʝʚʳʰʘʪʴ ʟʥʘʯʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʯʠʩʣʷʝʤʳʭ ʙʘʣʣʦʚ ʟʘ ʅʀʆʂʈ 
ʊʠʧ ʘʚʪʦʤʦʙʠʣʷ ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ʙʘʣʣʦʚ ʟʘ 

ʅʀʆʂʈ 

ʃʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ 1850 

ʃʝʛʢʠʝ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʘʚʪʦʤʦʙʠʣʠ 

1775 

ɻʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ 1775 

ɸʚʪʦʙʫʩʳ 1505 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʠʜʳ 

ʚʳʰʝ ʩ 2026 ʛʦʜʘ 

1000 

 

ɹʘʣʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʬʦʨʤʫʣʠʨʦʚʢʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʣʦʢʘʣʠʟʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʜʣʷ ʨʘʙʦʪʳ ʚ ʪʘʢʩʠ [3], ʜʦʧʫʩʢʘ 

ʧʨʦʜʫʢʮʠʠ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʘʢʫʧʢʘʤ [4], ʮʝʣʝʡ ʧʦʣʫʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʚ ʯʘʩʪʠ ʚʦʟʤʝʱʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 
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ЏЕЗĴЕĿĲĮГ!ЖĻĲįВ!ВĩĴЕıЕĨĮİГЗĴЖЕГĲĮĿ 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʠʪʘʡʩʢʠʡ ʘʚʪʦʧʨʦʤ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʧʦ ʧʨʦʜʘʞʘʤ 

ʥʦʚʳʭ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʌ. ʇʦʩʣʝ ʫʭʦʜʘ ʟʘʧʘʜʥʳʭ ʙʨʝʥʜʦʚ ʚ 2022 ʛʦʜʫ 

ʨʳʥʦʢ ʦʧʫʩʪʝʣ ʠ ʩʪʘʣ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʜʣʷ ʚʳʭʦʜʘ ʢʦʤʧʘʥʠʡ ʠʟ ʇʦʜʥʝʙʝʩʥʦʡ. ʀʭ 

ʤʘʰʠʥʳ ʦʙʣʘʜʘʣʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʮʝʥʦʡ, ʠʤʝʣʠ ʩʦʚʨʝʤʝʥʥʳʡ ʜʠʟʘʡʥ, ʘ ʪʘʢʞʝ ʥʝ 

ʧʦʧʘʣʠ ʧʦʜ ʩʘʥʢʮʠʠ. ʂʦ ʚʩʝʤʫ ʵʪʦʤʫ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʧʫʩʪʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʤʦʱʥʦʩʪʠ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʦʩʪʘʚʰʠʡʩʷ ʥʘ ʚʨʝʤʷ 

ʙʝʟ ʨʘʙʦʪʳ, ʠ ʣʴʛʦʪʳ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ. ʅʦʚʳʡ ʨʳʥʦʢ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʠ ʥʘʯʘʣ ʨʘʩʰʠʨʷʪʴʩʷ, ʫ ʢʠʪʘʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʩʫʙʙʨʝʥʜʳ, 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʛʠʙʢʠʝ ʤʦʜʝʣʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʙʠʟʥʝʩʘ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʦʡ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʎɹ, ʢʦʪʦʨʘʷ ʙʝʟʫʩʣʦʚʥʦ ʜʦ ʩʠʭ ʧʦʨ ʩʜʝʨʞʠʚʘʝʪ ʨʦʩʪ. 

ɺʳʨʫʯʢʘ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ ʚ 2023-2024 ʛʛ. ʠʩʯʠʩʣʷʝʪʩʷ ʤʠʣʣʠʘʨʜʘʤʠ ʨʫʙʣʝʡ, ʥʦ 

ʧʨʦʜʘʞʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʪʦʚʳʭ ʘʚʪʦ, ʧʨʠʚʝʟʝʥʥʳʭ ʚ 

ʢʦʥʪʝʡʥʝʨʘʭ.  

ʈʝʛʫʣʷʪʦʨʦʤ ʪʘʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ. 

ɽʝ ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʧʝʨʘʮʠʡ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʘʥʳ. ɺ ʜʦʢʫʤʝʥʪʘʭ ʥʝ ʫʢʘʟʘʥʳ ʫʨʦʚʥʠ ʣʦʢʘʣʠʟʘʮʠʠ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ: 

- SKD (ʢʨʫʧʥʦʫʟʣʦʚʘʷ ʩʙʦʨʢʘ) ï ʥʘ ʟʘʚʦʜ ʧʦʩʪʫʧʘʝʪ ʤʘʰʠʥʦʢʦʤʧʣʝʢʪ. 

ʆʙʳʯʥʦ ʦʥ ʚʢʣʶʯʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʫʟʦʚ ʤʘʰʠʥʳ, ʩʦʙʨʘʥʥʫʶ 

ʪʨʘʥʩʤʠʩʩʠʶ ʠ ʩʠʣʦʚʫʶ ʫʩʪʘʥʦʚʢʫ. ʆʪʜʝʣʴʥʦ ʚ ʢʦʥʪʝʡʥʝʨ 

ʚʢʣʘʜʳʚʘʶʪʩʷ ʯʘʩʪʠ ʧʦʜʚʝʩʢʠ, ʚʩʷ ʵʣʝʢʪʨʠʢʘ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ 

ʘʚʪʦʤʦʙʠʣʷ. ʅʘ ʢʦʥʚʝʡʝʨʝ ʩʦʙʠʨʘʝʪʩʷ ʰʘʩʩʠ, ʧʦʩʣʝ ʯʝʛʦ ʝʛʦ ʩʦʝʜʠʥʷʶʪ 

ʩ ʢʫʟʦʚʦʤ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʩʙʦʨʢʠ ʚʢʣʶʯʘʝʪ ʫʩʪʘʥʦʚʢʫ ʤʦʪʦʨʘ, ʤʦʥʪʘʞ 

ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʚʩʝʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʠ. ɿʘʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʝʤ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ [5]; 

- CKD (ʤʝʣʢʦʫʟʣʦʚʘʷ ʩʙʦʨʢʘ) ï ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʦʧʠʩʘʥʥʳʝ 

ʨʘʥʝʝ, ʦʜʥʘʢʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʣʥʦʮʝʥʥʫʶ ʰʪʘʤʧʦʚʢʫ ʥʘʚʝʩʥʳʭ ʜʝʪʘʣʝʡ, 

ʩʚʘʨʢʫ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʧʦʢʨʘʩʢʫ ʯʘʩʪʝʡ ʢʫʟʦʚʘ. ʉʧʝʮʠʘʣʠʩʪʳ ʩʦʟʜʘʶʪ 

ʘʚʪʦʤʦʙʠʣʠ ʠʟ ʧʦʣʥʦʩʪʴʶ ʨʘʟʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʛʦ ʩʳʨʴʷ. ɼʣʷ ʟʘʢʨʳʪʠʷ 

ʥʫʞʜ ʤʝʣʢʦʫʟʣʦʚʦʡ ʩʙʦʨʢʠ ʧʨʝʜʧʨʠʷʪʠʝ ʦʙʳʯʥʦ ʠʤʝʝʪ ʜʦʯʝʨʥʠʝ ʮʝʭʘ ʧʦ 

ʚʳʧʫʩʢʫ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʜʝʪʘʣʝʡ, ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ 

ʦʩʥʘʩʪʢʠ [5]; 

- ʧʨʦʤʳʰʣʝʥʥʘʷ ʩʙʦʨʢʘ (ʧʦʣʥʳʡ ʮʠʢʣ) ï ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ 

ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʨʘʥʝʝ ʦʧʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʜʚʠʛʘʪʝʣʷ / ʪʨʘʥʩʤʠʩʩʠʠ. 

ʂʠʪʘʡʩʢʠʝ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʫʞʝ ʥʘʯʘʣʠ ʧʨʦʮʝʩʩ ʣʦʢʘʣʠʟʘʮʠʠ, ʣʠʜʝʨʦʤ 

ʷʚʣʷʝʪʩʷ ʍʘʚʝʡʣ ʄʦʪʦʨ ʄʘʥʫʬʵʢʯʫʨʠʥʛ ʈʫʩ ï ʟʘʚʦʜ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʘʨʢʘ çʋʟʣʦʚʘʷè ʚ ʋʟʣʦʚʩʢʦʤ ʨʘʡʦʥʝ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ 

ʤʦʤʝʥʪ ʤʘʷ 2025 ʛʦʜʘ ʧʨʦʮʝʥʪ ʣʦʢʘʣʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʣ 30-40 %. ɿʘʚʦʜ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʮʝʭʘ ʰʪʘʤʧʦʚʢʠ, ʩʚʘʨʢʠ, ʦʢʨʘʩʢʠ ʠ ʩʙʦʨʢʠ, ʘ ʪʘʢʞʝ ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʜʚʠʛʘʪʝʣʝʡ. ɺ ʘʚʛʫʩʪʝ 2025 ʛʦʜʘ ʦʪʢʨʳʣʩʷ ʮʝʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ: ʙʣʦʢʘ ʮʠʣʠʥʜʨʦʚ ʠ ʛʦʣʦʚʢʠ ʙʣʦʢʘ ʮʠʣʠʥʜʨʦʚ. ʇʨʦʠʟʚʦʜʠʪ 

ʙʝʥʟʠʥʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʦʙʲʸʤʦʤ 1,5 ʠ 2,0 ʣʠʪʨʘ ʜʣʷ ʚʩʝʡ ʨʦʩʩʠʡʩʢʦʡ ʣʠʥʝʡʢʠ 

Haval. 
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ɸʚʪʦʤʦʙʠʣʠ ʙʨʝʥʜʘ Jaecoo ʚ ʧʨʦʤʟʦʥʝ ʐʫʰʘʨʳ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪ SKD ʩʙʦʨʢʫ. ɼʦ ʤʦʱʥʦʩʪʝʡ Haval ʝʤʫ ʝʱʝ ʜʘʣʝʢʦ, ʦʜʥʘʢʦ 

ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʜʧʠʩʘʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʘʢʪʘ (ʉʇʀʂ) ʜʦ 2038 ʛʦʜʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʙʦʨʢʫ ʜʚʠʛʘʪʝʣʝʡ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ. 

ʈʘʟʚʠʪʠʝ ʣʦʢʘʣʠʟʘʮʠʠ ʢʠʪʘʡʩʢʠʭ ʙʨʝʥʜʦʚ ʪʦʨʤʦʟʠʪ ʦʙʩʪʘʥʦʚʢʘ ʥʘ ʨʳʥʢʝ 

ʈʌ. ɻʦʨʠʟʦʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʷʭ, ʚʚʠʜʫ ʘʢʪʠʚʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 1-3 ʛʦʜʘ, ʢʦʛʜʘ ʜʣʷ ʢʠʪʘʡʩʢʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʣʶʙʠʪ ʛʘʨʘʥʪʠʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ 5 

ʣʝʪ ʠ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ 30. ʇʦʵʪʦʤʫ ʪʷʞʝʣʦ ʦʪʩʣʝʜʠʪʴ ʩʧʨʦʩ ʥʘ ʘʚʪʦʤʦʙʠʣʠ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʩʘʥʢʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʈʌ. ʋ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʦʪʨʘʩʣʠ ʙʦʣʴʰʝ ʨʠʩʢʦʚ ʚʚʠʜʫ ʝʝ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, 

ʤʘʩʰʪʘʙʥʦʩʪʠ, ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʯʝʪʢʠʭ ʧʦʩʪʘʚʦʢ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʢʦʨʨʝʢʪʥʦʡ 

ʨʘʙʦʪʳ ʟʘʚʦʜʘ, ʚʳʧʫʩʢʘʶʱʝʛʦ ʧʨʦʜʫʢʮʠʶ ʩ ʢʦʥʚʝʡʝʨʘ. 
 

ЍЖĮĲĿĴĮГ!ЖГĸГĲĮД!ĳЕ!İЕįВİĮĭВĶĮĮ 
ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʬʘʢʪʳ, ʧʨʝʜʧʨʠʷʪʠʶ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʶ. ɼʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʦʪʨʘʞʘʶʱʠʝ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʝʥʝʜʞʝʨʳ ʩʤʦʛʫʪ 

ʧʦʣʫʯʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ 

ʨʝʰʠʪʴ ʢʘʢʠʝ ʫʟʣʳ/ʢʦʤʧʦʥʝʥʪʳ ʘʚʪʦʤʦʙʠʣʷ ʣʦʢʘʣʠʟʦʚʘʪʴ, ʢʘʢʠʝ ʦʪʜʘʚʘʪʴ 

ʧʘʨʪʥʸʨʫ ʧʦ ʢʦʥʪʨʘʢʪʥʦʡ ʩʙʦʨʢʝ, ʘ ʯʪʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ, ʩ ʫʯʸʪʦʤ ʚʥʝʰʥʠʭ 

ʫʩʣʦʚʠʡ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʠʥʠʤʘʝʤ ʚʦ ʚʥʠʤʘʥʠʝ ʢʣʶʯʝʚʳʝ ʠʟʤʝʨʝʥʠʷ: 

- ʵʢʦʥʦʤʠʢʘ (ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ ʣʦʢʘʣʠʟʘʮʠʠ) ð E; 

- ʨʠʩʢ ʧʦʩʪʘʚʢʠ (ʯʝʤ ʚʳʰʝ ʨʠʩʢ ð ʪʝʤ ʚʳʰʝ ʧʨʠʦʨʠʪʝʪ ʣʦʢʘʣʠʟʘʮʠʠ) 

ð R; 

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ (ʩʪʝʧʝʥʴ ʜʦʩʪʫʧʥʦʩʪʠ ʢ ʧʦʜʜʝʨʞʢʝ) ï G. 

ɺʩʝ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ï ʠʥʜʝʢʩ ʣʦʢʘʣʠʟʘʮʠʠ 

(L): 

ὒ  ύὉ  ύὙ  ύὋ,                                3) 

ʛʜʝ ύȟύȟύ  ï ʚʝʩʘ, ʢʦʪʦʨʳʝ ʥʘʟʥʘʯʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ (ʩʫʤʤʘ ʨʘʚʥʷʝʪʩʷ 1). 

ʈʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʨʦʛʦʚ L. ʂʦʤʧʘʥʠʷ ʚʥʫʪʨʠ ʩʝʙʷ ʩʘʤʘ 

ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʙʦʨʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʨʘʟʚʠʪʠʷ.  

ʂʦʤʧʦʥʝʥʪ ɽ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

Ὁ  
В

ȟ                                           (4) 

ʛʜʝ:  

n ï ʩʨʦʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʣʦʢʘʣʠʟʘʮʠʠ, 

ὔὖὠ ï ʯʠʩʪʘʷ ʧʨʠʚʝʜʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚ i-ʦʤ  ʧʝʨʠʦʜʝ, 

ὅ ï ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʣʦʢʘʣʠʟʘʮʠʶ. 
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ὔὖὠ  ὅ В ,                                (5) 

ʛʜʝ: 

ὅὊ ï ʵʢʦʥʦʤʠʷ ʦʪ ʧʨʦʮʝʜʫʨʳ ʣʦʢʘʣʠʟʘʮʠʠ ʚ i-ʦʤ ʧʝʨʠʦʜʝ, 

ὶ ï ʩʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ. 

ʂʦʤʧʦʥʝʥʪ R ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

Ὑ
В

,                                         (6) 

ʛʜʝ: 

ί ï ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʦʚ, ʩʦʨʚʘʥʥʳʭ ʧʨʠ ʧʦʩʪʘʚʢʝ j-ʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

S ï ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʧʦʩʪʘʚʦʢ ʟʘ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ. 

ʂʦʤʧʦʥʝʥʪ G ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

Ὃ  ,                                           (7) 

ʛʜʝ: 

AV ï ʬʘʢʪʠʯʝʩʢʠʡ ʦʙʲʝʤ, ʚʳʜʘʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, 

TV ï ʧʦʪʝʥʮʠʘʣʴʥʦ ʜʦʩʪʫʧʥʳʡ ʦʙʲʝʤ ʧʦʜʜʝʨʞʢʠ. 
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ІĩГīГĲĮГ 
ʈʦʩʩʠʡʩʢʠʡ ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʢʘʢ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, 

ʪʘʢ ʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʮʝʥʥʦʩʪʴ, ʫʜʦʚʣʝʪʚʦʨʷʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʵʥʝʨʛʦʨʝʩʫʨʩʘʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʳʥʢʘʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʝʬʪʝʛʘʟʦʚʳʡ 

ʩʝʢʪʦʨ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʫʚʝʨʝʥʠʪʝʪʘ ʈʌ.  
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ʏʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʨʦʚʝʥʴ ʜʦʙʳʯʠ ʥʝʬʪʠ ʚ ʈʦʩʩʠʠ ʚ ʧʝʨʠʦʜ ʜʦ 2030 

ʛʦʜʘ ʥʘ ʫʨʦʚʥʝ 2023 ʛʦʜʘ, ʢʦʤʧʘʥʠʷʤ ʧʦʪʨʝʙʫʝʪʩʷ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʪʴ 

ʠʥʚʝʩʪʠʮʠʠ ʥʘ 62 ʤʠʣʣʠʘʨʜʘ ʨʫʙʣʝʡ ʠʣʠ 2,8% ʥʘ ʪʦʥʥʫ, ʧʨʦʛʥʦʟʠʨʫʶʪ 

ʘʥʘʣʠʪʠʢʠ Kasatkin Consulting [5]. ʍʦʪʷ ʨʦʩʩʠʡʩʢʠʝ ʚʝʨʪʠʢʘʣʴʥʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʥʝʬʪʝʛʘʟʦʚʳʝ ʢʦʤʧʘʥʠʠ ʧʨʦʜʦʣʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʚ 

ʪʝʢʫʱʠʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʩʫʱʝʩʪʚʫʶʪ 

ʬʘʢʪʦʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ. ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʟʘʧʘʩʦʚ, ʘ ʪʘʢʞʝ ʪʷʞʸʣʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʝʨʚʠʩʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʝʨʴʸʟʥʳʭ ʚʥʝʰʥʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ï ʥʘʧʨʘʚʣʝʥʠʝ, ʦʙʲʝʜʠʥʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʢʦʤʧʘʥʠʠ. ɺʝʜʫʱʠʝ ʢʦʤʧʘʥʠʠ ʦʪʨʘʩʣʠ ʬʦʨʤʠʨʫʶʪ ʨʘʟʚʝʪʚʣʸʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʫʯʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ 

ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪʫ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʚʩʝʦʙʲʝʤʣʶʱʫʶ ʮʠʬʨʦʚʠʟʘʮʠʶ ʠ ʠʥʪʝʛʨʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʧʦ 

ʚʝʨʪʠʢʘʣʠ ð ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʜʦ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʣʦʛʠʩʪʠʢʠ 

ʠ ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʨʝʙʫʝʪʩʷ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʠʥʪʝʛʨʘʮʠʷ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ð ʧʘʨʪʥʸʨʘʤʠ, ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ 

ʢʣʠʝʥʪʘʤʠ. ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ 

ʮʠʬʨʦʚʫʶ ʧʣʘʪʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʜʠʥʸʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ, ʤʦʜʝʣʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʚ ʝʜʠʥʫʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, 

ʪʘʢʘʷ ʧʣʘʪʬʦʨʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ [12, 13]. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʰʝʥʘʟʚʘʥʥʳʝ 

ʵʪʘʧʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʧʘʥʠʠ-ʣʠʜʝʨʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ çʈʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘè. 
 

ʊʘʙʣʠʮʘ 1. ʃʠʜʝʨʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ  

çʈʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘè [1, 4, 12] 
ʅʘʧʨʘʚʣʝʥʠʝ ʂʦʤʧʘʥʠʠ ɼʦʩʪʠʞʝʥʠʷ ʠ ʵʬʬʝʢʪʳ 

ʆʮʠʬʨʦʚʢʘ 

ʜʦʙʳʯʠ 
Shell, BP 

ʋʤʥʳʝ ʩʢʚʘʞʠʥʳ ʠ ʮʠʬʨʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʢ 2016 

ʛ. 20 ʪʳʩ. ʩʢʚʘʞʠʥ (ʚʝʩʴ ʬʦʥʜ) ï ʦʩʥʘʱʝʥʳ 

ʮʠʬʨʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʢʦʥʪʨʦʣʷ ʠ ʧʨʠʪʦʢʘ. ʇʦ 

ʦʮʝʥʢʘʤ CERA ʜʦʩʪʠʞʠʤʳʡ ʵʬʬʝʢʪ ʟʘ ʩʯʝʪ 

ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ: ʧʦʚʳʰʝʥʠʝ ʂʀʅ ʥʘ 2-7% , 

ʩʥʠʞʝʥʠʝ OPEX ʜʦ 25% 

ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʝ 

ʜʘʪʯʠʢʠ 
Shell, BP 

ʉʦʚʤʝʩʪʥʦ ʩ çSilicon Microgravityè ʜʦʩʪʠʛʣʠ: 

ʫʚʝʣʠʯʝʥʠʝ ʜʝʙʠʪʘ ʥʘ 2%, ʩʦʢʨʘʱʝʥʠʝ ʅʇɺ ʧʨʠ 

ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʥʘ 5% 
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ʅʘʧʨʘʚʣʝʥʠʝ ʂʦʤʧʘʥʠʠ ɼʦʩʪʠʞʝʥʠʷ ʠ ʵʬʬʝʢʪʳ 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ 
BP 

ʇʦʢʫʧʢʘ ʢʦʤʧʘʥʠʠ çBeyond Limitsè, ʘʜʘʧʪʠʨʫʶʱʝʡ 

ʪʝʭʥʦʣʦʛʠʠ NASA ʜʣʷ ʩʝʛʤʝʥʪʘ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ 

ʇʆ 
Seven Lakes 

Technologies 

ʈʝʰʝʥʠʝ çField Data ïGathering Workflow solution», 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʱʝʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ ʦʥʣʘʡʥ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʝʡ ʥʘ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʝʨʩʦʥʘʣʘ. ʇʦʪʝʥʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ: ʩʥʠʞʝʥʠʝ ʥʘ 50 

% ʅʇɺ ʥʘʩʦʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʂʀʅ ʥʘ 

2% 

ʉʝʡʩʤʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

Exxon Mobile, 

Chevron 

ʋʚʝʣʠʯʝʥʠʝ ʜʝʙʠʪʘ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʩʢʚʘʞʠʥʘʭ ʟʘ 

ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3D ʤʦʜʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʩʠʥʝʨʛʠʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ 

 

 
ʈʠʩ. 1. ʕʪʘʧʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ [6] 

ɼʣʷ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʢʦʤʘʥʜʘ ʮʝʥʪʨʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʜʠʧʣʦʤʘʪʠʠ ʠ 

ʛʝʦʧʦʣʠʪʠʢʠ ʠʥʩʪʠʪʫʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʀʇʄʀ) 

ʠʟʫʯʠʣʘ ʚʳʙʦʨʢʘ ʠʟ ʩʚʳʰʝ 2000 ʩʪʘʨʪʘʧʦʚ ʠ ʢʨʫʧʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʨʘʞʝʥʳ ʥʘ ʢʘʨʪʝ ʠʥʥʦʚʘʮʠʡ, ʛʜʝ ʚʳʜʝʣʝʥʳ 10 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʦʪʨʘʩʣʝʚʳʭ ʪʨʝʥʜʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 20 ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʩʪʘʨʪʘʧʦʚ (ʈʠʩʫʥʦʢ 2). 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ɺʀʅʂ ʈʌ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʟʥʝʩʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ çVygon Consultingè, ʚ ʩʪʨʘʥʝ ʫʞʝ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ 27 ʫʤʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʂʨʫʧʥʝʡʰʠʝ ɺʀʅʂ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʠ ʩʦʟʜʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʚʠʪʠʷ 
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ʮʠʬʨʦʚʳʭ ʠʥʠʮʠʘʪʠʚ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ 

ɺʀʅʂ ʈʌ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

 

 
ʈʠʩ. 2. ʉʪʘʨʪʘʧʳ ʠ ʢʦʤʧʘʥʠʠ ʚ ʨʘʤʢʘʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [2] 

 

ʊʘʙʣʠʮʘ 2. ʅʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ɺʀʅʂ ʈʌ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 
ʂʦʤʧʘʥʠʷ ʅʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʳ 

ɻʘʟʧʨʦʤ ʥʝʬʪʴ 

[7] 

ɺ çɻʘʟʧʨʦʤ ʥʝʬʪʠè ʨʘʙʦʪʘʶʪ ʮʝʥʪʨʳ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʨʦʙʦʪʦʪʝʭʥʠʢʠ, 

ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ, ʧʨʦʜʫʢʪʦʚʦʛʦ ʜʠʟʘʡʥʘ, ʚʠʜʝʦʘʥʘʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ 

ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʚʩʝʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʟʘʚʦʜʦʚ ʠ ʜʨʫʛʠʭ ʘʢʪʠʚʦʚ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ 

ʢʠʙʝʨʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʘʢʪʠʚʦʚ çɻʘʟʧʨʦʤ ʥʝʬʪʠè, ʢʦʪʦʨʘʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʫʧʘʶʱʠʭ 

ʜʘʥʥʳʭ. 

ʃʫʢʦʡʣ [8] 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʮʠʬʨʦʚʦʡ 

ʃʋʂʆʁʃ 4.0è ʢ 2030 ʛ. ʟʘʪʨʘʪʳ ʢʦʤʧʘʥʠʠ ʫʤʝʥʴʰʘʪʩʷ ʥʘ 20-30%. ɽʝ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʤʝʥʝʜʞʤʝʥʪʦʤ, - ʵʪʦ ʧʨʦʛʨʘʤʤʳ 

çʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè, çʎʠʬʨʦ-ʚʦʡ ʧʝʨʩʦʥʘʣè, çʈʦʙʦʪʠʟʘʮʠʷè, 

çʎʠʬʨʦʚʘʷ ʵʢʦʩʠʩʪʝʤʘè. 

ʈʦʩʥʝʬʪʴ [9] 

ɺ ʨʘʤʢʘʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʀʊ ʪʝʭʥʦʣʦʛʠʡ, 

ʨʝʘʣʠʟʦʚʘʥʦ ʙʦʣʝʝ 50 ʪʳʩʷʯ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʩʢʚʘʞʠʥ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʘʧʫʱʝʥʳ ʧʨʦʝʢʪʳ çʎʠʬʨʦʚʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝè ʠ çʎʠʬʨʦʚʦʡ ʟʘʚʦʜè. ʉʦʟʜʘʥʦ ʙʦʣʝʝ 16 ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʦ ʛʝʦʣʦʛʠʠ, ʜʦʙʳʯʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ. 
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ʂʦʤʧʘʥʠʷ ʅʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʳ 

ʊʘʪʥʝʬʪʴ [10] 

ʉ 2016 ʛ. ʚ ʢʦʤʧʘʥʠʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʎʝʥʪʨ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʚʝʜʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʥʦʚʳʝ ʩʢʚʘʞʠʥʳ ʩʥʘʙʞʘʶʪʩʷ ʤʦʜʝʣʷʤʠ ʩ 

ʨʘʩʯʝʪʦʤ ʧʨʦʛʥʦʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ, ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʘʨʠʘʥʪʳ 

ʨʘʟʨʘʙʦʪʢʠ, ʚʳʷʚʣʷʪʴ ʦʩʪʘʪʦʯʥʳʝ ʟʘʧʘʩʳ ʥʝʬʪʠ. 

ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ 

[11] 

çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʧʣʘʪʬʦʨʤʦʡ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦʞʝʥʠʡ In-Memory, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ 

ʫʯʝʪ ʧʨʦʜʫʢʮʠʠ, ʨʘʩʯʝʪ ʮʝʥ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʵʢʦʥʦʤʠʪ ʘʧʧʘʨʘʪʥʳʝ ʨʝʩʫʨʩʳ. 

ʂʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʪʨʘʪʝʛʠʠ - ʮʠʬʨʦʚʳʝ: ʧʨʦʜʫʢʪʳ, ʧʨʦʮʝʩʩʳ, 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. 
 

ʄʠʨʦʚʦʡ ʨʳʥʦʢ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʫʩʪʦʡʯʠʚʫʶ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ: ʧʦ ʧʨʦʛʥʦʟʘʤ, ʝʛʦ ʦʙʲʸʤ ʫʚʝʣʠʯʠʪʩʷ ʩ 43,7 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2025 ʛʦʜʫ ʜʦ 71,9 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʢ 2035 ʛʦʜʫ, ʧʨʠ 

ʩʨʝʜʥʝʛʦʜʦʚʦʤ ʪʝʤʧʝ ʨʦʩʪʘ 5,1%. ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʥʝʬʪʝʛʘʟʦʚʳʝ ʢʦʤʧʘʥʠʠ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʸʤʦʚ ʜʦʙʳʯʠ. ʉʨʝʜʠ ʥʦʚʳʭ ʜʨʘʡʚʝʨʦʚ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ð ʨʦʩʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ, ʪʨʝʙʫʶʱʠʭ ʙʦʣʝʝ ʪʦʯʥʳʭ ʠ 

ʘʜʘʧʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ ʧʨʝʜʠʢʪʠʚʥʘʷ 

ʘʥʘʣʠʪʠʢʘ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʀʀ ʠ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝʨʝʭʦʜʫ ʢ ʫʜʘʣʸʥʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ, ʧʦʚʳʰʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ 

ʦʧʝʨʘʮʠʡ [3]. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʠʛʨʦʢʠ ʨʳʥʢʘ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʚ ʩʝʛʤʝʥʪʝ çʈʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘè. 

 
 

ʊʘʙʣʠʮʘ 3. ʂʣʶʯʝʚʳʝ ʠʛʨʦʢʠ ʨʳʥʢʘ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʚ ʩʝʛʤʝʥʪʝ çʈʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘè [3] 

ʂʦʤʧʘʥʠʷ ʂʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʮʝʥʦʯʥʘʷ 

ʜʦʣʷ 

ʨʳʥʢʘ, % 

Slb 

ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʰʝʥʠʷ ʩ ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʥʘ ʙʘʟʝ ʀʀ, 

ʤʦʥʠʪʦʨʠʥʛ ʩʢʚʘʞʠʥ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʘʥʘʣʠʪʠʢʘ 

ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. 

20-25 

Halliburton 

ʉʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʮʠʬʨʦʚʳʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʘʭ, 

ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʨʝʰʝʥʠʷʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ. 

15-20 

Baker Hughes 

ʇʨʝʜʣʘʛʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʙʘʟʝ IoT, ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʫʶ 

ʘʥʘʣʠʪʠʢʫ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ. 

12-16 

Weatherford 
ʌʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʠ ʧʝʨʝʜʦʚʳʭ ʩʠʩʪʝʤʘʭ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 
8-12 

Siemens Energy 

ʈʘʟʨʘʙʘʪʳʚʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʠʬʝʨʠʡʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ, ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ. 

6-9 
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ɼʦʣʷ ʦʩʪʘʣʴʥʳʭ ʠʛʨʦʢʦʚ ʨʳʥʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 25 ʜʦ 30 ʧʨʦʮʝʥʪʦʚ 

ʩʦʚʦʢʫʧʥʦ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

¶ Emerson Automation Solutions ¶ Aveva Group 

¶ Honeywell Process Solutions ¶ Schneider Electric 

¶ ABB Ltd. ¶ Infosys Oil & Gas Digital Services 

¶ Rockwell Automation ¶ Siemens AG 

¶ CGG ¶ Eaton 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʣʶʯʝʚʳʤʠ ʠʛʨʦʢʘʤʠ ʨʳʥʢʘ 

ʷʚʣʷʶʪʩʷ ʤʠʨʦʚʳʝ ʣʠʜʝʨʳ ʥʝʬʪʝʩʝʨʚʠʩʥʦʛʦ ʢʣʘʩʪʝʨʘ. ɺ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ɺʀʅʂ ʈʌ ʪʨʝʙʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʫʥʠʢʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

 

ЂİľķГĩĻГ!ĩĻĭЕĩĻ-!ЖĮЗįĮ!Į!ЕĪЖВĲĮķГĲĮĿ! 
¶ ɺʳʩʦʢʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʮʠʬʨʦʚʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ɺʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʧʨʷʞʝʥʦ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʘʧʠʪʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʮʠʬʨʦʚʳʭ 

ʨʝʰʝʥʠʡ, ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

¶ ɹʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠ ʦʙʣʘʯʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ 

ɺʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ IoT-ʨʝʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʝ ʥʝʬʪʷʥʳʤʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʝʨʴʸʟʥʳʤʠ ʨʠʩʢʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʦʟʥʠʢʘʶʪ ʦʧʘʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʚʦʟʤʦʞʥʳʭ 

ʢʠʙʝʨʫʛʨʦʟ, ʫʪʝʯʝʢ ʜʘʥʥʳʭ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʦʧʝʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ ð ʚʢʣʶʯʘʷ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʙʦʪʳ ʩʢʚʘʞʠʥ, ʫʨʦʚʥʠ ʜʦʙʳʯʠ ʠ ʧʘʨʘʤʝʪʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ð ʩʪʘʥʦʚʷʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʤʠʰʝʥʷʤʠ ʜʣʷ ʢʠʙʝʨʘʪʘʢ.  

¶ ʉʣʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʫʥʘʩʣʝʜʦʚʘʥʥʦʡ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʄʥʦʛʠʝ ʥʝʬʪʝʛʘʟʦʚʳʝ ʢʦʤʧʘʥʠʠ ʧʨʦʜʦʣʞʘʶʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ, ʠ ʟʘʯʘʩʪʫʶ ʦʥʘ 

ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʮʠʬʨʦʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ. 

 

ІĻĩЕīĻ 
ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʪʨʝʥʜʦʤ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ, ʘ ʝʝ 

ʟʥʘʯʠʤʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʬʪʠ, ʚʦʟʤʦʞʥʦʩʪʷʭ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʳʥʢʝ. 
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ʂʣʶʯʝʚʳʝ ʪʨʝʥʜʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ: 

¶ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʣʢʠ ʜʦʙʳʯʠ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʕʥʝʨʛʝʪʠʯʝʩʢʦʡ 
ʩʪʨʘʪʝʛʠʠ ʈʌ ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʩʝʨʚʠʩʳ, 

ʩʦʭʨʘʥʷʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ; 

¶ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʪʝʢʫʱʠʭ ʘʢʪʠʚʦʚ ɺʀʅʂ ʪʨʝʙʫʝʪ ʥʝʤʘʣʳʭ 

ʠʥʚʝʩʪʠʮʠʡ; 

¶ ʢʣʶʯʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʩʝʨʚʠʩʳ, ʚʥʝʜʨʷʝʤʳʝ ʧʨʠ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʘʢʪʠʚʦʚ, ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʘʥʠʡ ʧʦ ʚʩʝʡ ʮʝʧʦʯʢʝ ʩʦʟʜʘʥʠʷ 

ʮʝʥʥʦʩʪʝʡ: ʦʪ ɻʈʈ ʠ ʜʦʙʳʯʠ ʜʦ ʧʝʨʝʨʘʙʦʪʢʠ ʋɺ ʩʳʨʴʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

 

ěĮĴГЖВĴИЖВ 
1. ɻʦʨʙʦʚ ʀ.ɸ., ɻʘʚʨʠʣʶʢ ɽ.ʉ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʨʘʡʚʝʨʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʬʪʝʛʘʟʦʚʦʡ 
ʦʪʨʘʩʣʠ // ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʅʀʋ ʀʊʄʆ. ʉʝʨʠʷ: ʕʢʦʥʦʤʠʢʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʝʥʝʜʞʤʝʥʪ. 

2022. ˉ 2. ʉ. 49ï62. 

2. ɹʫʜʫʱʝʝ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // 

URL: https://iais.uz/storage/files/1/ʊʨʝʥʜʳ_ʚ_ʅɻ_2024.pdf 

3. ʈʦʩʪ ʨʳʥʢʘ ʮʠʬʨʦʚʳʭ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʭ ʨʝʰʝʥʠʡ - ʪʝʥʜʝʥʮʠʠ ʠ ʧʨʦʛʥʦʟ ʥʘ 2025 ʧʦ 2035 ʛʛ. 

ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ //URL: https://www.futuremarketinsights.com/ru/reports/digital-oilfield-

solutions-market 

4. ɸʙʜʫʣʣʘʝʚ ɹ.ɸ., ʃʘʟʘʨʝʚʘ ʄ.ɺ., ʅʝʤʘʪʦʚʘ ʉ.ɸ. ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ // ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʤ ʜʝʣʝ - 2021: ʩʙ. ʪʨ. ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʪʝʭʥ. ʢʦʥʬ. ʋʬʘ: ʋʬʠʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. 2021. ʉ. 783-786. 

5. ʆʙʟʦʨ ʨʳʥʢʦʚ ʜʦʙʳʯʠ ʠ ʥʝʬʪʝʩʝʨʚʠʩʘ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // Kasatkin menaulting ï URL: 

https://kascons.ru 

6. ʊʝʨʤʠʥʦʣʦʛʠʷ ʤʝʭʘʪʨʦʥʠʢʠ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // URL: https://helpiks.org 

7. ʆ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʇɸʆ çɻʘʟʧʨʦʤ ʥʝʬʪʴè ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // URL: 

https://digital.gazprom-neft.ru/?ysclid=manmok3wbs796671217 

8. ʈʝʚʦʣʶʮʠʷ 4.0 ʇɸʆ çʃʫʢʦʡʣè ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // URL:  https://permneft-

portal.ru/newspaper/articles/revolyutsiya-4-0/?ysclid=maoail6h74628698035  

9. ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʇɸʆ çʅʂ çʈʦʩʥʝʬʪʴè è 

https://www.rosneft.ru/Development/knpk/Digitalization_production_processes/?ysclid=manmtnqbu

r853207673 

10. ʎʠʬʨʦʚʦʝ ʨʘʟʚʠʪʠʝ ʇɸʆ çʊʘʪʥʝʬʪʴè ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // URL: 

https://tncr.tatneft.ru/?ysclid=maoan3xtke64157689 

11. ʎʠʬʨʦʚʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʇɸʆ çʉʫʨʛʫʪʥʝʬʪʝʛʘʟè ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // URL: 

https://www.directum.ru/clients/projects/surgutneftegas?ysclid=manmvbudoi234675098 

12. From bytes to barrels. The digital transformation in upstream oil and gas. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // 

URL: https://www.deloitte.com/content/dam/assetsshared/legacy/docs/industry/energy-resources-

industrials/2022/gx-online-frombytes-to-barrels.pdf 

13. Priyadarshy S., Geng H. IoT REVOLUTION IN OIL AND GAS INDUSTRY. In Internet of Things 

and Data Analytics Handbook. URL: https://doi.org/10.1002/9781119173601.ch31/ 

  

https://kascons.ru/


XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

250 

ʋɼʂ 629.7, JEL Classification: J54, O33 

 

 

ЅĲВİĮĭ! ĳЕīЙЕīЕĩ! į! įЕЕĳГЖВĶĮĮ! ВĽЖЕįЕЗıĮķГЗįĮЙ!
ĳЖГīĳЖĮĿĴĮД! ЖВĭİĮķĲĻЙ! ЗĴЖВĲ! Į! ЖВĭЖВĨЕĴįВ!
ĳЖГīİЕĬГĲĮД! ĳЕ! ЗЕĩГЖĸГĲЗĴĩЕĩВĲĮľ! ЗĮЗĴГıĻ!
ĳЖЕĮĭĩЕīЗĴĩГĲĲЕД! įЕЕĳГЖВĶĮĮ! ĩ! ЕĴГķГЗĴĩГĲĲЕД!
ЖВįГĴĲЕ-įЕЗıĮķГЗįЕД!ĳЖЕıĻĸİГĲĲЕЗĴĮ 

 

ʂʦʥʝʚʩʢʠʡ ʄ.ɺ.1, ʌʘʣʴʢʦ ʉ.ɻ.2 

1ʩʪʫʜʝʥʪ ʢʘʬʝʜʨʳ çʕʢʦʥʦʤʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ» ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 

 m.konevsky@mail.ru; 
2ʜ. .ɻʥ., ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ «ʕʢʦʥʦʤʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ» ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 

 serfalk@rambler.ru.  

 
 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʦʦʧʝʨʘʮʠʠ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʢʣʶʯʝʚʳʝ 

ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʧʝʰʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ 

ʢʦʤʧʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʚʢʣʶʯʘʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʠʤʝʨʘʤ ʫʩʧʝʰʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʦʚ ʠ 

ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʠ ʙʘʨʴʝʨʦʚ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʦʧʝʨʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʦʧʝʨʘʮʠʷ, ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

(ʈʂʇ), ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʛʣʦʙʘʣʴʥʘʷ ʢʦʦʧʝʨʘʮʠʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʘʣʴʷʥʩʳ. 
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Abstract. The paper examines modern approaches to cooperation among 

aerospace enterprises from various countries. It analyzes the key factors 

contributing to successful collaboration between companies in the aerospace 
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sector, including technological, economic, and political aspects. Particular 

attention is paid to examples of successful international projects and programs, 

as well as to identifying the problems and barriers that enterprises face when 

organizing cooperation. Based on the analysis, it is concluded that systematic 

changes are necessary. 

Keywords: cooperation, rocket and space industry (RCP), international 

cooperation, global cooperation, production alliances. 

 

 

ІĩГīГĲĮГ 
ʉʦʚʨʝʤʝʥʥʘʷ ʘʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʴʶ ʧʨʦʝʢʪʦʚ, ʯʪʦ ʜʝʣʘʝʪ 

ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʦʧʝʨʘʮʠʶ ʥʝ ʧʨʦʩʪʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ, ʘ ʦʙʲʝʢʪʠʚʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʅʠ ʦʜʥʘ ʩʪʨʘʥʘ, ʜʘʞʝ ʩ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʥʝ ʦʙʣʘʜʘʝʪ 

ʚʩʝʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʨʳʥʢʘʤʠ ʩʙʳʪʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʤʘʩʰʪʘʙʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. ɼʣʷ ʨʦʩʩʠʡʩʢʦʡ ʨʘʢʝʪʥʦ-

ʢʦʩʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʈʂʇ), ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʚʳʟʦʚʘʤʠ 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, 

ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʢʦʦʧʝʨʘʮʠʠ ʠ ʚʳʨʘʙʦʪʢʘ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ. 
 

ЅĲВİĮĭ!ЗЕĩЖГıГĲĲĻЙ!ıЕīГİГД!ıГĬīИĲВЖЕīĲЕД!įЕЕĳГЖВĶĮĮ 
ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʫʩʪʦʡʯʠʚʳʭ ʤʦʜʝʣʝʡ 

ʢʦʦʧʝʨʘʮʠʠ:  

1. ʄʦʜʝʣʴ çɻʣʦʙʘʣʴʥʘʷ ʮʝʧʦʯʢʘ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠè (ɻʎʉʉ): ʣʠʜʝʨʦʤ 
ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ SpaceX. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʛʜʝ ʛʦʣʦʚʥʦʡ ʠʥʪʝʛʨʘʪʦʨ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʢʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʜʚʠʛʘʪʝʣʠ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ) 

ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʠʥʘʣʴʥʫʶ ʩʙʦʨʢʫ, ʘ ʪʳʩʷʯʠ ʩʪʦʨʦʥʥʠʭ ʧʦʩʪʘʚʱʠʢʦʚ 

ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʧʦʩʪʘʚʣʷʶʪ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʧʦ ʩʪʨʦʛʦ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʛʠʙʢʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʠ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʠʪʝʨʘʮʠʡ, [1]. 

2. ʄʦʜʝʣʴ çʀʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳè (Programme-Based 

Cooperation): ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ï ʧʨʦʛʨʘʤʤʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ (ʄʂʉ). ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ 

ʤʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʩʦʛʣʘʰʝʥʠʷʭ, ʛʜʝ ʢʘʞʜʘʷ ʩʪʨʘʥʘ-ʫʯʘʩʪʥʠʮʘ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠ ʧʦʩʪʘʚʣʷʝʪ ʩʚʦʡ ʩʝʛʤʝʥʪ ʠʣʠ ʤʦʜʫʣʴ, ʦʪʚʝʯʘʷ ʟʘ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʂʦʦʧʝʨʘʮʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʧʨʠʥʮʠʧʝ ʩʧʨʘʚʝʜʣʠʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʨʘʙʦʪ, ʦʜʥʘʢʦ ʯʘʩʪʦ ʩʪʨʘʜʘʝʪ ʦʪ 

ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, [2]. 

3. ʄʦʜʝʣʴ çʈʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʠʩʢʘ ʠ ʧʘʨʪʥʝʨʩʪʚʘè (Public-Private 

Partnership): ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ NASA Commercial 

Crew Program. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʛʝʥʪʩʪʚʦ (NASA) ʬʦʨʤʫʣʠʨʫʝʪ 

ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʫʝʪ ʨʘʟʨʘʙʦʪʢʫ, ʥʦ 

ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʨʠʩʢʦʚ ʠ ʠʥʚʝʩʪʠʮʠʡ ʥʝʩʫʪ ʯʘʩʪʥʳʝ ʢʦʤʧʘʥʠʠ (Boeing, 

SpaceX). ʕʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʥʦʚʘʮʠʠ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ, [3]. 
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ЍЖЕĨİГıĻ!Į!ĩĻĭЕĩĻ!īİĿ!ЖЕЗЗĮДЗįЕД!ЎЂЍ 
ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʈʂʇ, ʫʥʘʩʣʝʜʦʚʘʚʰʘʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʤʦʜʝʣʴ ʦʪ 

ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ 

ʢʦʦʧʝʨʘʮʠʠ: ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠ ʟʘʢʨʳʪʦʩʪʠ: ʢʣʶʯʝʚʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ (ʚʭʦʜʷʱʠʝ ʚ ɻʦʩʢʦʨʧʦʨʘʮʠʶ çʈʦʩʢʦʩʤʦʩè) ʩʪʨʝʤʷʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʚʥʫʪʨʠ ʩʝʙʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʛʠʙʢʦʩʪʴ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʉʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ʯʘʩʪʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ: ʜʦʣʷ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʢʦʦʧʝʨʘʮʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʯʪʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʪʦʢ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ï ʩʘʥʢʮʠʦʥʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚʳʷʚʠʣʦ ʫʷʟʚʠʤʦʩʪʴ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʩʪʘʥʢʦʩʪʨʦʝʥʠʷ. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʙʘʨʴʝʨʳ ï ʩʣʦʞʥʳʝ ʧʨʦʮʝʜʫʨʳ ʜʦʧʫʩʢʘ 

ʥʦʚʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʘʩʪʥʳʭ, ʧʦʩʪʘʚʱʠʢʦʚ ʢ ʢʦʦʧʝʨʘʮʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʛʠʙʢʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʠʟʙʳʪʦʯʥʦʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ [4]. 
  

ЍЖГīİЕĬГĲĮĿ! ĳЕ! ЗЕĩГЖĸГĲЗĴĩЕĩВĲĮľ! ЗĮЗĴГıĻ! ĳЖЕĮĭĩЕīЗĴĩГĲĲЕД!
įЕЕĳГЖВĶĮĮ!ĩ!ЖЕЗЗĮДЗįЕД!ЎЂЍ 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ r ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʚ ʨʦʩʩʠʡʩʢʦʡ ʈʂʇ: 

1. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝʨ ʜʣʷ 
ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʦʦʧʝʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʈʂʇ ï 

ʧʦʵʪʘʧʥʘʷ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʠ ʩʦʟʜʘʥʠʝ ʛʠʙʢʠʭ ʢʦʦʧʝʨʘʮʠʦʥʥʳʭ ʩʝʪʝʡ: 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʛʦʣʦʚʥʳʝ ʠʥʪʝʛʨʘʪʦʨʳ (ʈʂʂ çʕʥʝʨʛʠʷè, 

ɻʂʅʇʎ ʠʤ. ʍʨʫʥʠʯʝʚʘ ʠ ʜʨ.) ʢ ʧʝʨʝʭʦʜʫ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ 

ʢ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ɻʎʉʉ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ 

ʥʝʧʨʦʬʠʣʴʥʳʭ ʘʢʪʠʚʦʚ ʠ ʘʢʪʠʚʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʣʫʯʰʠʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ 

(ʦʙʦʨʦʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, IT, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ). 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ: 
ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʩ ʣʫʯʰʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ ʚ ʢʦʦʧʝʨʘʮʠʶ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ. 

3. ʉʦʟʜʘʥʠʝ çʎʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʢʦʦʧʝʨʘʮʠʠ ʈʂʇè: ʝʜʠʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʘʛʨʝʛʘʮʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠʥʪʝʛʨʘʪʦʨʦʚ, 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʩʪʘʚʱʠʢʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʠʟʜʝʣʠʡ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʥʜʝʨʦʚ. ʕʪʦ ʧʦʚʳʩʠʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʩʥʠʟʠʪ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ. 

4. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʠʷ çʪʦʯʝʢ ʨʦʩʪʘè: ʧʦʜʜʝʨʞʢʘ ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ 
ʮʝʥʪʨʦʚ ʠ ʢʣʘʩʪʝʨʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʢʨʠʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʷʭ (ʥʘʧʨʠʤʝʨ, ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ), 

ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʩʪʘʪʴ ʮʝʥʪʨʘʤʠ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʚʩʝʡ ʦʪʨʘʩʣʠ. 
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ęВįİľķГĲĮГ 
ʇʝʨʝʭʦʜ ʨʦʩʩʠʡʩʢʦʡ ʈʂʇ ʢ ʩʦʚʨʝʤʝʥʥʦʡ, ʛʠʙʢʦʡ ʠ ʦʪʢʨʳʪʦʡ ʤʦʜʝʣʠ 

ʢʦʦʧʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʦʚʦʡ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɿʘʠʤʩʪʚʫʷ ʣʫʯʰʠʝ ʵʣʝʤʝʥʪʳ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ (ʛʠʙʢʦʩʪʴ SpaceX, ʧʘʨʪʥʝʨʩʢʘʷ ʤʦʜʝʣʴ NASA) ʠ 

ʘʜʘʧʪʠʨʫʷ ʠʭ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʫʩʪʦʡʯʠʚʫʶ 

ʵʢʦʩʠʩʪʝʤʫ, ʩʧʦʩʦʙʥʫʶ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ, ʥʦ ʠ ʥʘ ʧʨʦʨʳʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʩʪʘʥʝʪ ʩʠʥʝʨʛʠʷ 

ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠ ʯʘʩʪʥʦʡ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʦʡ. 

 

ěĮĴГЖВĴИЖВ 
1. SpaceX. (2023). Official Website. Supplier Information. URL: https://www.spacex.com/supplier/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.11.2025). 

2. NASA. (2021). International Space Station Legal Framework. URL: 

https://www.nasa.gov/mission_pages/station/structure/elements/legal-framework  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

15.11.2025). 

3. NASA Office of Inspector General. (2020). NASAôs Commercial Crew Program: Acquisition and 
Development Efforts. (Report No. IG-20-005). URL: https://oig.nasa.gov/docs/IG-20-005.pdf (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 15.11.2025). 

4. ʌʠʣʘʪʦʚ ɺ.ɺ. ʀʩʘʘʢʦʚ ɻ.ʉ. ɼʦʣʞʝʥʢʦʚ ʉ.ʉ. ʅʠʨʰʘ ʇ.ʀ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɻʂ çʈʆʉʂʆʉʄʆʉè. 2021. ʉ. 174-179. 

  



XV ğВЖĲЕĩЗįĮГ ğĴГĲĮĿ/ ІЗГЖЕЗЗĮДЗįВĿ ĲВИķĲВĿ įЕĲĵГЖГĲĶĮĿ ĳЕ ЕЖĪВĲĮĭВĶĮĮ ĳЖЕĮĭĩЕīЗĴĩВ  

254 

ʋɼʂ 65.011.56 

 

 

ЌĳĮЗВĲĮГ!ЗįĩЕĭĲĻЙ!ĳЖЕĶГЗЗЕĩ!ЖВĭЖВĨЕĴįĮ!Į!
ĳЖЕĮĭĩЕīЗĴĩВ!ĮĭīГİĮĿ!ĩ!ЕЖĪВĲĮĭВĶĮĿЙ!ĳЕİĲЕĪЕ!ĶĮįİВ 
 
ʂʦʨʦʪʘʝʚ ɻ.ʅ.1, ʄʘʩʣʝʥʥʠʢʦʚʘ ʖ.ʃ.2, ʊʝʨʝʥʪʴʝʚ ɸ.ʀ.3  

1ʤʘʛʠʩʪʨʘʥʪ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, korotaevgn@gmail.com; 
2ʢ.ʪ.ʥ., ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ çʇʨʦʤʳʰʣʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘè ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, 

 maslennikova.yuliya@yandex.ru; 
3ʤʘʛʠʩʪʨʘʥʪ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, artem.terentev.02@mail.ru. 

 

 
ɸʥʥʦʪʘʮʠʷ ʎʝʣʴ ʩʪʘʪʴʠ ï ʦʧʠʩʘʪʴ ʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʩʢʚʦʟʥʦʡ ʧʨʦʮʝʩʩ 

ʮʠʬʨʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʥʦʛʦ 

ʮʠʢʣʘ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʩʚʷʟʳʚʘʶʱʝʡ ʵʪʘʧʳ 

CAD/CAE/PLM/MES. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʘʢʘʷ ʜʠʘʛʨʘʤʤʘ ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʮʠʬʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʩʢʚʦʟʥʳʝ ʧʨʦʮʝʩʩʳ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠʟʜʝʣʠʷ, PLM-ʩʠʩʪʝʤʘ, 

CAD/CAE/CAM, BPMN-ʜʠʘʛʨʘʤʤʘ, ʮʠʬʨʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝ. 
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ІĩГīГĲĮГ  
ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʮʠʬʨʦʚʦʡ 
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ʣʦʢʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ 
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ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ ï ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʜʜʝʨʞʢʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ [1]. ɺ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʠ ʚ ʥʘʮʧʨʦʝʢʪʝ çʕʢʦʥʦʤʠʢʘ ʜʘʥʥʳʭ ʠ ʮʠʬʨʦʚʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʘè ʦʧʠʩʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʮʠʬʨʦʚʦʡ 

ʟʨʝʣʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʢʚʦʟʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [2; 3].  ʆʜʥʘʢʦ ʥʘ 

ʫʨʦʚʥʝ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʠʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʜʦ ʩʠʭ ʧʦʨ 

ʩʣʘʙʦ ʬʦʨʤʘʣʠʟʦʚʘʥʳ ʠʤʝʥʥʦ ʩʢʚʦʟʥʳʝ ʧʨʦʮʝʩʩʳ ʮʠʬʨʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʷ, ʘ ʪʘʢʞʝ ʠʭ ʫʚʷʟʢʘ ʩ ʩʠʩʪʝʤʦʡ ʧʦʜʜʝʨʞʢʠ 

(CAD/CAE/PLM/MES ʠ ʜʨ.). 
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ʉʦʚʨʝʤʝʥʥʦʝ çʮʠʬʨʦʚʦʝ ʧʨʝʜʧʨʠʷʪʠʝè ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʢʚʦʟʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʨʘʩʯʸʪʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʩʝʨʚʠʩ. ʂʣʶʯʝʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ CAD/CAM/CAE; PDM/PLM, ʩʪʘʥʢʠ ʩ ʏʇʋ, MES 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ERP-ʩʠʩʪʝʤ [4].  

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ ʯʘʩʪʦ ʚʥʝʜʨʷʶʪ ʩʠʩʪʝʤʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ: CAD 

ʠ PDM ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʙʣʦʢʝ, CAE ʚ ʨʘʩʯʸʪʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ, CAM ʠ MES 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʟʘʢʨʳʪʦʩʪʴʶ ʠ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʚʝʥʜʦʨʩʢʠʭ 

ʧʣʘʪʬʦʨʤ, ʨʘʟʥʦʨʦʜʥʦʩʪʴʶ ʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ ʤʘʩʪʝʨ-

ʜʘʥʥʳʭ, ʨʘʟʣʠʯʠʷʤʠ ʬʦʨʤʘʪʦʚ ʠ ʚʝʨʩʠʡ ʠʥʪʝʨʬʝʡʩʦʚ/API, ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʳʭ 

ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʦʙʤʝʥʘ ʠ ʨʝʬʝʨʝʥʩ-ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʬʨʘʛʤʝʥʪʘʮʠʝʡ ʨʦʣʝʡ ʠ ʨʝʛʣʘʤʝʥʪʦʚ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. [5]. ʆʪʩʫʪʩʪʚʠʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʦʙʱʝʡ ʩʭʝʤʳ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʘʤ: ʜʫʙʣʠʨʦʚʘʥʠʶ ʜʘʥʥʳʭ, 

ʨʫʯʥʦʤʫ ʧʝʨʝʥʦʩʫ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʥʦʡ ʪʨʘʢʪʦʚʢʝ ʩʪʘʪʫʩʦʚ ʠʟʜʝʣʠʷ ʠ ʠʟʤʝʥʝʥʠʡ 

[6]. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʪʨʝʙʫʶʪ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʪ ʟʘʷʚʢʠ ʜʦ 

ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ [7].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʥʠʢʘʝʪ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ: ʨʘʟʨʘʙʦʪʘʪʴ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʮʠʬʨʦʚʳʝ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʠʩʳʚʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ, ʨʦʣʠ ʫʯʘʩʪʥʠʢʦʚ 

ʠ ʥʘʙʦʨ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʘʷ ʜʠʘʛʨʘʤʤʘ ʜʦʣʞʥʘ 

ʩʣʫʞʠʪʴ çʢʘʨʢʘʩʦʤè ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ PLM-ʨʝʰʝʥʠʡ ʠ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 
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ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʥʢʨʝʪʥʳʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʥʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè (ʧʘʩʧʦʨʪ, ʫʪʚ. ʧʨʝʟʠʜʠʫʤʦʤ ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ ʧʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʥʘʮʧʨʦʝʢʪʘʤ, ʧʨʦʪʦʢʦʣ ʦʪ 24.12.2018 ˉ 16), 

ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè ʚ ʩʦʩʪʘʚʝ ʫʢʘʟʘʥʥʦʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʄʠʥʮʠʬʨʳ ʈʦʩʩʠʠ ʧʦ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʨʧʦʨʘʮʠʡ ʠ ʢʦʤʧʘʥʠʡ ʩ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʯʘʩʪʠʝʤ, ʤʝʪʦʜʠʢʘ ʨʘʩʯʸʪʘ ʧʦʢʘʟʘʪʝʣʷ çɼʦʩʪʠʞʝʥʠʝ 

ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠéè (ʧʨʠʢʘʟ ʄʠʥʮʠʬʨʳ ʈʦʩʩʠʠ ʦʪ 28.12.2024 ˉ 1210), ʘ 

ʪʘʢʞʝ ʩʚʦʜʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʌ ʜʦ 

2030 ʛʦʜʘ ʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2035 ʛʦʜʘ ʠ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʮʠʬʨʦʚʦʡ 

ʟʨʝʣʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʄʠʥʧʨʦʤʪʦʨʛʘ. ʕʪʠ ʜʦʢʫʤʝʥʪʳ, ʘ ʪʘʢʞʝ 

ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩ ʢʦʪʦʨʳʤʠ ʘʚʪʦʨ ʨʘʙʦʪʘʣ (CAD-

ʩʠʩʪʝʤʳ, CAE-ʧʘʢʝʪʳ, PDM/PLM-ʩʠʩʪʝʤʳ, MES-ʨʝʰʝʥʠʷ), ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʘʥʘʣʠʟʫ, ʩʠʥʪʝʟʫ ʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʚ ʪʝʨʤʠʥʘʭ ʤʝʪʦʜʦʣʦʛʠʠ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ: 

ʚʳʜʝʣʷʣʠʩʴ ʙʘʟʦʚʳʝ ʧʦʥʷʪʠʷ ʠ ʩʫʱʥʦʩʪʠ, ʚʳʧʦʣʥʷʣʘʩʴ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ 

ʨʝʛʣʘʤʝʥʪʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚ ʚʠʜʝ ʮʝʣʦʩʪʥʦʡ ʤʦʜʝʣʠ ʩʢʚʦʟʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠʥʚʘʨʠʘʥʪʥʳʝ ʵʪʘʧʳ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ ʠ ʪʠʧʦʚʳʝ ʪʦʯʢʠ ʠʥʪʝʛʨʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʦʙʱʸʥʥʫʶ, ʚʝʥʜʦʨʥʦ-ʥʝʟʘʚʠʩʠʤʫʶ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʩʭʝʤʫ. 

ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʥʦʪʘʮʠʷ BPMN [8]. ɺʳʙʦʨ BPMN ʦʙʫʩʣʦʚʣʝʥ ʝʸ ʩʪʘʪʫʩʦʤ ʦʙʱʝʧʨʠʥʷʪʦʛʦ 

ʩʪʘʥʜʘʨʪʘ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʤʘʰʠʥʥʦ-ʠʩʧʦʣʥʷʝʤʳʝ 

ʤʦʜʝʣʠ. ʅʦʪʘʮʠʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ 

ʧʨʦʮʝʩʩ ʢʘʢ ʩʝʪʴ ʩʦʙʳʪʠʡ, ʟʘʜʘʯ ʠ ʰʣʶʟʦʚ, ʩʚʷʟʘʥʥʳʭ ʧʦʪʦʢʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʩʦʦʙʱʝʥʠʡ: ʩʦʙʳʪʠʷ ʬʠʢʩʠʨʫʶʪ ʟʘʧʫʩʢ, ʟʘʚʝʨʰʝʥʠʝ ʠ ʥʘʩʪʫʧʣʝʥʠʝ ʟʥʘʯʠʤʳʭ 

ʩʦʩʪʦʷʥʠʡ, ʟʘʜʘʯʠ ʦʪʨʘʞʘʶʪ ʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʠ ʀʊ-ʩʠʩʪʝʤ, ʘ ʰʣʶʟʳ ʟʘʜʘʶʪ 

ʣʦʛʠʢʫ ʚʝʪʚʣʝʥʠʷ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʚʳʙʦʨʘ ʘʣʴʪʝʨʥʘʪʠʚ. ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʟʥʘʯʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʠʘʛʨʘʤʤʳ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʨʦʝʢʪʘ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʘʣʴʥʝʡʰʫʶ ʬʦʨʤʘʣʠʟʘʮʠʶ ʚ ʠʥʩʪʨʫʤʝʥʪʘʭ ʢʣʘʩʩʘ 

BPMS ʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʷʤʦʡ ʧʨʠʚʷʟʢʠ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢ ʬʫʥʢʮʠʷʤ 

ʢʦʥʢʨʝʪʥʳʭ CAD/CAE/PLM/MES-ʩʠʩʪʝʤ. 

 

ЎГĭИİļĴВĴĻ! 
ʉʪʘʨʪʦʚʳʤ ʩʦʙʳʪʠʝʤ ʩʣʫʞʠʪ ʟʘʚʝʨʰʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠ ʚ CAD-

ʩʠʩʪʝʤʝ (ʈʠʩ. 1). ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʩʦʟʜʘʸʪʩʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, ʥʦ ʝʱʸ ʥʝ 

ʦʙʝʩʧʝʯʝʥʘ ʝʸ ʚʩʪʨʘʠʚʘʝʤʦʩʪʴ ʚ ʦʙʱʠʡ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 

ɼʘʣʝʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʝ ʟʘʜʘʯʠ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʯʸʪʥʦʛʦ 

ʧʘʢʝʪʘ ʚ PLM ʠ ʩʦʭʨʘʥʝʥʠʝ ʚʝʨʩʠʠ ʚ PDM. PLM ʘʢʢʫʤʫʣʠʨʫʝʪ ʥʘʙʦʨ ʜʘʥʥʳʭ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʯʥʦʩʪʠ, ʞʸʩʪʢʦʩʪʠ ʠʣʠ ʜʨʫʛʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ PDM ʦʪʚʝʯʘʝʪ ʟʘ ʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʊʘʢʘʷ 

ʨʘʟʚʠʣʢʘ ʬʠʢʩʠʨʫʝʪ ʧʨʠʥʮʠʧ çʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʩʪʠʥʳè ʧʦ ʜʘʥʥʳʤ ʦʙ ʠʟʜʝʣʠʠ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʩʧʝʮʠʬʠʢʠ ʨʘʟʥʳʭ ʩʠʩʪʝʤ.  

ʇʦʩʣʝ ʢʦʥʩʦʣʠʜʘʮʠʠ ʜʘʥʥʳʭ ʠʥʠʮʠʠʨʫʝʪʩʷ ʟʘʧʨʦʩ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʸʪʦʚ ʚ CAE/FEA (FEA - ʢʦʤʧʴʶʪʝʨʥʳʡ ʤʝʪʦʜ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʧʨʦʜʫʢʪʘ ʥʘ ʨʝʘʣʴʥʳʝ ʩʠʣʳ, ʚʠʙʨʘʮʠʶ, ʪʝʧʣʦ, ʧʦʪʦʢ 

ʞʠʜʢʦʩʪʠ ʠ ʜʨʫʛʠʝ ʬʠʟʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ) ʩʠʩʪʝʤʘʭ. ɺʦʟʥʠʢʘʝʪ ʧʦʜʧʨʦʮʝʩʩ, ʚ 

ʢʦʪʦʨʦʤ ʨʘʩʯʸʪʯʠʢ ʠʩʧʦʣʴʟʫʝʪ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʝ ʠʟ PLM ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʘ ʨʝʟʫʣʴʪʘʪʳ (ʥʘʧʨʷʞʝʥʠʷ, ʜʝʬʦʨʤʘʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʟʘʧʘʩʘ) ʚʦʟʚʨʘʱʘʶʪʩʷ ʦʙʨʘʪʥʦ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʇʨʠ ʫʩʧʝʰʥʦʤ 

ʚʳʧʦʣʥʝʥʠʠ ʢʨʠʪʝʨʠʝʚ ʜʦʧʫʩʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʟʘʜʘʯʝ ʫʪʚʝʨʞʜʝʥʠʷ 
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ʚʝʨʩʠʠ ʠʟʜʝʣʠʷ ʚ PLM. 

ʂʣʶʯʝʚʦʡ ʪʦʯʢʦʡ ʷʚʣʷʝʪʩʷ ʰʣʶʟ çʂʦʥʩʪʨʫʢʮʠʷ ʫʪʚʝʨʞʜʝʥʘè. ʇʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʝʰʝʥʠʠ ʤʦʜʝʣʴ ʧʝʨʝʜʘʸʪʩʷ ʥʘ ʵʪʘʧ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ: ʩʦʟʜʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ. ʅʘ ʫʨʦʚʥʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʙʦʪʝ CAM-ʤʦʜʫʣʷ, ʪʝʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩ PLM ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩ 

MES ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘʧʫʩʢʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʟʘʢʘʟ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʵʪʦʪ ʤʦʤʝʥʪ ʚʳʜʝʣʝʥ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʩʦʙʳʪʠʝʤ çɿʘʧʫʩʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʢʘʟʘè, ʩʚʷʟʳʚʘʶʱʠʤ ʫʨʦʚʝʥʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ 

ʦʧʝʨʘʮʠʦʥʥʳʤ ʫʨʦʚʥʝʤ MES/ERP. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʟʘʜʘʯʘ çɺʳʧʦʣʥʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡè, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʚʝʜʸʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʡ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʚʝʪʚʴ ʦʙʨʘʙʦʪʢʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ. ʇʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʜʝʬʝʢʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʙʳʪʠʝ çʅʘʭʦʞʜʝʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷè, 

ʘʢʪʠʚʠʨʫʶʱʝʝ ʧʦʜʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ. ɿʜʝʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʟʘʜʝʡʩʪʚʫʶʪʩʷ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ (QMS) ʠ ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

PLM. ʈʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʠʥʞʝʥʝʨʥʦʝ ʠʟʚʝʱʝʥʠʝ (ECO), ʩʦʜʝʨʞʘʱʝʝ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʧʦ ʤʦʜʝʣʠ, ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʫʧʨʘʚʣʷʶʱʠʤ 

ʧʨʦʛʨʘʤʤʘʤ. ɺʦʟʚʨʘʱʘʷʩʴ ʧʦ ʧʝʪʣʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʚʥʦʩʷʪʩʷ ʚ 

PLM ʠ CAM, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʩʦʙʨʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʥʦʚʘ ʧʦʩʪʫʧʘʶʪ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʊʘʢʦʡ ʢʦʥʪʫʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʤʢʥʫʪʳʡ ʮʠʢʣ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʠʟʜʝʣʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

 
ʈʠʩ. 1. BPMN ʜʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʦʚ. 

 

ЌĨЗИĬīГĲĮГ  

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʜʘʞʝ ʥʘ ʫʨʦʚʥʝ ʦʜʥʦʡ 

ʜʝʪʘʣʠ ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤ CAD/CAE/PDM/PLM/CAM/MES ʪʨʝʙʫʝʪ ʷʚʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʪʦʯʝʢ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʨʝʛʣʘʤʝʥʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ɹʝʟ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʮʝʩʩʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʥʫʞʜʝʥʳ ʚʳʩʪʨʘʠʚʘʪʴ 

ʠʥʪʝʛʨʘʮʠʶ çʧʦ ʤʝʩʪʫè, ʯʪʦ ʚʝʜʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʠʥʪʝʨʬʝʡʩʦʚ, ʨʦʩʪʫ ʨʠʩʢʘ 

ʦʰʠʙʦʢ ʠ ʩʣʦʞʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 
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ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʷʝʪ: 

1. ʉʚʷʟʘʪʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠʟʜʝʣʠʷ ʩ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʜʘʥʥʳʭ ʠ 
ʠʟʤʝʥʝʥʠʡ. 

2. ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʝʯʝʥʴ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʪʝʛʨʘʮʠʡ ʤʝʞʜʫ ʀʊ-

ʩʠʩʪʝʤʘʤʠ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʡ 
ʦʪʜʝʣ, ʩʣʫʞʙʘ ʨʘʩʯʸʪʦʚ, ʪʝʭʥʦʣʦʛʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ, ʩʣʫʞʙʘ 

ʢʘʯʝʩʪʚʘ). 

4. ɿʘʣʦʞʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 
ʟʘʜʘʯ ʚ BPM- ʠ PLM-ʩʠʩʪʝʤʘʭ. 

ʌʘʢʪʠʯʝʩʢʠ ʮʠʬʨʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʘʨʪʝʬʘʢʪʦʤ ʤʝʞʜʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʄʠʥʮʠʬʨʳ ʠ ʄʠʥʧʨʦʤʪʦʨʛʘ 

ʦ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʦʝʢʪʘʤʠ 

ʚʥʝʜʨʝʥʠʷ PLM/MES-ʨʝʰʝʥʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

 

ęВįİľķГĲĮГ! 
ʇʝʨʝʭʦʜ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʢ ʮʠʬʨʦʚʦʡ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠʟʜʝʣʠʡ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʢʫʧʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʩʢʚʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʵʪʠ ʩʨʝʜʩʪʚʘ 

ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ. 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʠʷ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʧʠʩʘʥʠʡ ʧʨʦʮʝʩʩʦʚ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ, 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʜʘʶʪ 

ʮʝʣʝʚʳʝ ʦʨʠʝʥʪʠʨʳ, ʥʦ ʥʝ ʧʨʝʜʣʘʛʘʶʪ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʫʨʦʚʥʷ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʦʡ ʜʠʘʛʨʘʤʤʳ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʮʠʬʨʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʮʝʧʦʯʢʫ ʦʪ ʟʘʚʝʨʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠ ʚ CAD 

ʜʦ ʦʙʨʘʙʦʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʯʝʨʝʟ ʢʦʥʪʫʨ ECO. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʪʘʮʠʠ BPMN-ʪʠʧʘ ʠ ʧʨʠʚʷʟʢʘ ʟʘʜʘʯ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ 

PLM-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ: ʬʦʨʤʘʣʠʟʘʮʠʶ ʤʝʪʘʤʦʜʝʣʠ 

ʪʘʢʠʭ ʜʠʘʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʢʫ ʪʠʧʦʚʳʭ ʰʘʙʣʦʥʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʠʟʜʝʣʠʡ 

ʠ ʠʥʪʝʛʨʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ 

ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʩʝʙʝʩʪʦʠʤʦʩʪ ɹ ʚ ʵʢʦʥʦʤʠʢʝ ʥʘʰʠʭ ʜʥʝʡ. 

ʈʘʩʢʨʳʪʘ ʩʫʱʥʦʩʪ ɹʧʦʢʘʟʘʪʝʣʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʇʨʠ ʰʠʨʦʢʦʤ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʘ ʤʛʥʦʚʝʥʥʘʷ ʨʝʘʢʮʠ ̫ʥʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʯʪʦ ʤʝʥʷʝʪ ʧʦʜʭʦʜ ʢ ʤʝʪʦʜʘʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʆʙʨʘʱʝʥʦ 

ʚʥʠʤʘʥʠʝ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʦʤ ʦʪʥʝʩʝʥʠʷ ʟʘʪʨʘʪ. ʇʦʢʘʟʘʥ ʧʦʜʭʦʜ ʩʦʟʜʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʠʟʜʝʣʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:. ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʦʙʲʝʢʪ ʦʪʥʝʩʝʥʠʷ ʟʘʪʨʘʪ, 

ʤʝʥʝʜʞʤʝʥʪ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

 
 

The phenomenon of cost and its importance in digital 
transformation in modern enterprises 
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Abstract. The cost of production in the economy of our days is analyzed. The 

essence of cost indicators is revealed. With the widespread development of digital 

technologies, an instant reaction to any changes is necessary, which changes the 

approach to production management methods. Attention is drawn to the 

relevance of combining a specific cost with a single object of cost allocation. The 

approach of creating digital product doubles is shown.  

Keywords. cost, cost allocation object, management, digital twin. 

 
 

ІĩГīГĲĮГ 
ʀʥʦʛʜʘ ʩʣʦʚʦ çʬʝʥʦʤʝʥè ʚʦʩʧʨʠʥʠʤʘʶʪ ʢʘʢ ʧʘʨʘʜʦʢʩ, ʷʚʣʝʥʠʝ ʠʣʠ ʜʘʞʝ 

ʥʝʯʪʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ, ʚʳʜʘʶʱʝʝʩʷ, ʥʝʙʳʚʘʣʦʝ. ʀ ʵʪʦ ʧʨʷʤʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʘʪʝʛʦʨʠʠ çʩʝʙʝʩʪʦʠʤʦʩʪʴè. ʎʝʥʘ, ʚʳʨʫʯʢʘ, ʥʘʧʨʠʤʝʨ, ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ 

ʦʜʥʦʟʥʘʯʥʳʝ ʜʝʬʠʥʠʮʠʠ, ʥʦ ʠ ʚʠʟʫʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʤʳ. ɺʳʨʫʯʢʘ ʦʪʨʘʞʘʝʪʩʷ 

ʩʫʤʤʦʡ ʜʝʥʝʛ ʚ ʢʘʩʩʝ ʠʣʠ ʥʘ ʨʘʩʯʝʪʥʦʤ ʩʯʝʪʝ, ʘ ʮʝʥʘ ʠʟʚʝʩʪʥʘ ʧʦʢʫʧʘʪʝʣʶ ʯʝʨʝʟ 

ʫʢʘʟʘʥʠʝ ʥʘ ʮʝʥʥʠʢʝ.  
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ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʠʨʪʫʘʣʴʥʦʡ, ʝʝ ʥʝʣʴʟʷ ʫʚʠʜʝʪʴ ʠʣʠ ʧʦʟʥʘʪʴ ʚ 

ʦʱʫʱʝʥʠʷʭ, ʝʝ ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʝʢʦʪʦʨʳʤʠ ʨʘʩʯʝʪʘʤʠ, ʜʘ 

ʠ ʪʦ ʧʨʠ ʤʥʦʛʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ. ʕʪʦ ʠ ʚʳʙʦʨ ʤʝʪʦʜʘ ʘʤʦʨʪʠʟʘʮʠʠ, ʩʧʠʩʘʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʘʟʥʘʯʝʥʠʝ ʚʠʜʘ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʢʣʘʜʥʳʭ ʟʘʪʨʘʪ ʠ 

ʧʨ.  

ɹʦʣʝʝ ʪʦʛʦ ʚʩʝ ʫʩʣʦʞʥʷʝʪ ʪʨʝʙʦʚʘʥʠʝ ʫʪʦʯʥʝʥʠʷ ʚʳʙʦʨʘ ʦʙʲʝʢʪʘ ʦʪʥʝʩʝʥʠʷ 

ʟʘʪʨʘʪ, ʪ.ʢ. ʧʨʠ ʢʘʣʴʢʫʣʠʨʦʚʘʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ 

ʢʦʥʢʨʝʪʥʦʝ ʠʟʜʝʣʠʝ. 

ɺʦʟʥʠʢʥʫʚ ʙʦʣʝʝ 100 ʣʝʪ ʥʘʟʘʜ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠ ʚ ʥʘʰʠ ʜʥʠ ʷʚʣʷʝʪʩʷ 

çʚʝʱʴʶ ʚ ʩʝʙʝè, ʥʝʢʦʪʦʨʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʦʥʩʪʨʫʢʪʦʤ, ʢʦʪʦʨʳʤ ʧʦʣʴʟʫʝʪʩʷ 

ʚʩʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʛʦʩʫʜʘʨʩʪʚʦ ʠ ʦʪʜʝʣʴʥʳʝ ʣʶʜʠ. ʅʦ ʚʩʝ ʯʘʩʪʦ ʥʝ 

ʧʨʠʥʠʤʘʶʪ ʟʥʘʯʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. ɼʘ ʠ, ʚ ʮʝʣʦʤ, ʚ ʵʢʦʥʦʤʠʢʝ. 

ʌʝʥʦʤʝʥ ʢʘʪʝʛʦʨʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʝʜʠʥʷʪʴ ʥʝʩʦʝʜʠʥʠʤʳʝ, ʠʟ-ʟʘ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʣʠʯʥʳʭ 

ʨʘʟʤʝʨʥʦʩʪʝʡ ʨʝʩʫʨʩʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ: ʤʘʪʝʨʠʘʣʴʥʳʭ; ʪʨʫʜʦʚʳʭ; ʜʝʥʝʞʥʳʭ. 

 

ЏГĨГЗĴЕĮıЕЗĴļ/!ЂЖВĴįВĿ!ĮЗĴЕЖĮĿ!Į!ЗЕĩЖГıГĲĲЕЗĴļ 
ʉʝʙʝʩʪʦʠʤʦʩʪʴ, ʢʘʢ ʢʘʪʝʛʦʨʠʷ, ʩʪʘʣʘ ʠʥʪʝʨʝʩʥʦʡ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʚ 

ʢʦʥʮʝ XIX  ʚ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʥʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʧʨʦʩʪʦ ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʘ ʧʨʠʙʳʣʴʶ ʩʯʠʪʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ 

ʚʳʨʫʯʢʠ ʥʘʜ ʵʪʦʡ ʩʪʦʠʤʦʩʪʴʶ. ʅʦ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʫʜʥʷʣʘ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ. 

ɹʳʣʦ ʥʘʡʜʝʥʦ ʨʝʰʝʥʠʝ ʧʦ ʚʝʣʠʯʠʥʝ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʜʘʶʱʠʭ ʦʮʝʥʠʪʴ ʟʘʪʨʘʪʳ ʫ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʊʘʢʠʝ ʟʘʪʨʘʪʳ, ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʪʝʢʫʱʠʤʠ. ʇʝʨʚʳʤ ʪʘʢ ʠʭ ʥʘʟʚʘʣ  

ʅ.ʌ. ʏʘʨʥʦʚʩʢʠʡ ʠ ʜʘʣ ʠʤ ʦʧʨʝʜʝʣʝʥʠʝ, ʯʪʦ ʵʪʠ ʟʘʪʨʘʪʳ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ 

ʧʦʜʚʠʞʥʦʩʪʠ, ʜʚʠʞʠʤʦʩʪʠ, ʪʝʢʫʯʝʩʪʠ [2, ʩʪʨ. 115]. 

ʀ ʪʘʢ, ʩʝʨʴʝʟʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ, ʟʘʩʪʘʚʣʷʶʱʠʤ ʩʣʝʜʠʪʴ ʟʘ ʩʪʦʠʤʦʩʪʴʶ, 

ʷʚʣʷʝʪʩʷ ʠ ʢʦʥʢʫʨʝʥʮʠʷ ʩʨʝʜʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʥʝ ʜʘʝʪ ʤʝʥʝʜʞʤʝʥʪʫ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʜʫʢʮʠʶ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ, ʘ ʧʨʠʥʫʞʜʘʝʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʪʦʠʤʦʩʪʴ ʝʝ ʚʳʧʫʩʢʘ ʫ ʢʦʥʢʫʨʝʥʪʦʚ. 

ɺ ʩʪʨʫʢʪʫʨʫ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʚʢʣʶʯʘʶʪʩʷ ʜʝʥʝʞʥʳʝ (ʨʝʩʫʨʩʥʳʝ) 

ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ, ʚʳʨʘʞʘʶʱʠʝ 

ʯʘʩʪʴ ʝʝ ʩʪʦʠʤʦʩʪʠ (ʩʪʦʠʤʦʩʪʴ ʧʦʪʨʝʙʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʦʠʤʦʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʜʫʢʪʘ).  

ɺ ɹʦʣʴʰʦʡ ʩʦʚʝʪʩʢʦʡ ʵʥʮʠʢʣʦʧʝʜʠʠ (ɹʉʕ, 1986 ʛ.) ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

çʵʢʦʥʦʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩʤʝʪʳ ʟʘʪʨʘʪ ʦʪʨʘʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʠʟʨʘʩʭʦʜʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʦʠʤʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʠʜʫʱʫʶ ʥʘ ʦʧʣʘʪʫ 

ʪʨʫʜʘ. ʆʥʠ ʚʢʣʶʯʘʶʪ: ʩʳʨʴʝ ʠ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʟʘ ʚʳʯʝʪʦʤ ʦʪʭʦʜʦʚ), 

ʧʦʢʫʧʥʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠʟʜʝʣʠʷ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʪʦʧʣʠʚʦ ʠ ʵʥʝʨʛʠʶ, ʘʤʦʨʪʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʬʦʥʜʦʚ, 

ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ, ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʟʘʪʨʘʪ ʦʙʨʘʟʫʝʪ ʩʪʨʫʢʪʫʨʫ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʨʝʟʢʦ 

ʦʪʣʠʯʘʝʪʩʷ ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ ʦʪʨʘʩʣʷʤ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʥʠʭ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʚ 

ʩʪʨʫʢʪʫʨʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʤʘʪʝʨʠʘʣʴʥʳʭ 
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ʨʝʩʫʨʩʦʚ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦʣʷ ʜʝʥʝʞʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ. ɺ ʉʉʉʈ ʚ 

1928/29 ʛʛ. ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʩ ʦʪʯʠʩʣʝʥʠʷʤʠ ʚ ʦʙʱʝʡ ʩʫʤʤʝ ʟʘʪʨʘʪ ʩʦʩʪʘʚʣʷʣʘ 

34,3%, ʘ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ 55,6%, ʪʦ ʚ 1960 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 19,3 ʠ 77,5%, 

ʚ 1970 ʛ. ï 16,1 ʠ 80,7%, ʚ 1974 ï 14,8 ʠ 80,8%.  

ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʩʪʨʫʢʪʫʨʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ ʧʦʢʘʟʘʣʠ 

ʫʩʪʦʡʯʠʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʪʘʪʴʷʤʠ (ʪʘʙʣ. 1 ʠ 2), ʠ ʥʝʢʦʪʦʨʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʨʘʟʤʝʨʘ ʦʧʣʘʪʳ ʪʨʫʜʘ: ʩ 24% ʚ 1974 ʛ. ʜʦ 21,9% ï ʚ 2022 ʛ. ʊʘʙʣʠʮʘ 1 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦ ʜʘʥʥʳʤ [1, ʩʪʨ. 102], ʘ ʪʘʙʣʠʮʘ 2 ï ʧʦ ʜʘʥʥʳʤ [3, ʩʪʨ. 189-192]. 

 

ʊʘʙʣʠʮʘ 1. ʉʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʦ ʦʪʨʘʩʣʷʤ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 1974 ʛ., ʚ % 
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ʊʘʙʣʠʮʘ 2. ʉʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʦ ʦʪʨʘʩʣʷʤ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 2022 ʛ., ʚ % 
 

 

 

 

 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ɺ
ʩ
ʝ
ʛ
ʦ
 
ʟ
ʘ
ʪ
ʨ
ʘ
ʪ

 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʄ
ʘ
ʪ
ʝ
ʨ
ʠ
ʘ
ʣ
ʴ
ʥ
ʳ
ʝ
 

ʟ
ʘ
ʪ
ʨ
ʘ
ʪ
ʳ

 

ʀʟ ʥʠʭ: 

ɿ
ʘ
ʨ
ʘ
ʙ
ʦ
ʪ
ʥ
ʘ
ʷ
 
ʧ
ʣ
ʘ
ʪ
ʘ
 

 

ʆ
ʪ
ʯ
ʠ
ʩ
ʣ
ʝ
ʥ
ʠ
ʷ
 
ʥ
ʘ
 

ʩ
ʦ
ʮ
.
 
ʩ
ʪ
ʨ
ʘ
ʭ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ

 

ɸ
ʤ
ʦ
ʨ
ʪ
ʠ
ʟ
ʘ
ʮ
ʠ
ʷ

 

ʇ
ʨ
ʦ
ʯ
ʠ
ʝ
 
ʨ
ʘ
ʩ
ʭ
ʦ
ʜ
ʳ

 

ʉ
ʳ
ʨ
ʴ
ʝ
 
ʠ
 

ʤ
ʘ
ʪ
ʝ
ʨ
ʠ
ʘ
ʣ
ʳ

 

ʊ
ʦ
ʧ
ʣ
ʠ
ʚ
ʦ

 

ʕ
ʥ
ʝ
ʨ
ʛ
ʠ
ʷ

 

ɺʩʷ: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ ʠ 
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ɺʩʝ ʨʘʩʭʦʜʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ, 

ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠè [1, ʩ. 101]. 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʚ ɹʉʕ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ ʠ ʦʪʨʘʞʘʝʪ ʪʝ ʞʝ ʟʘʜʘʯʠ ʵʢʦʥʦʤʠʢʠ, 40 ʣʝʪ ʥʘʟʘʜ, 

ʯʪʦ ʠ ʩʝʛʦʜʥʷ: ʧʨʠʙʳʣʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʪ.ʜ. 

ɺʩʝ ʧʨʝʜʳʜʫʱʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʝʚʦʣʶʮʠʠ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʰʠʨʦʢʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʟʘʪʝʤ ʵʥʝʨʛʠʠ ʧʘʨʘ, 
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ʧʦʟʜʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ. ʀ ʪʦʣʴʢʦ ʚ ʪʨʝʪʴʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʥʘʯʘʣʦ 

ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪ ʚ 80-ʤ ʛʦʜʘʤ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʥʘ ʨʦʣʴ ʚʝʜʫʱʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʠʣʳ ʚʳʭʦʜʠʪ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʥʝʜʨʝʥʠʠ ʚ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʙʝʟʙʫʤʘʞʥʦ. ʇʦ ʩʫʪʠ, ʵʪʦ ʧʨʦʜʦʣʞʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʦʣʴʢʦ ʚ ʛʣʫʙʦʢʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ!  

ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʯʝʣʦʚʝʢʘ ʢ ʥʦʚʳʤ ʧʦʜʭʦʜʘʤ 

ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʧʝʨʝʩʤʦʪʨ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ, ʚ ʙʝʟʙʫʤʘʞʥʦʤ ʚʠʜʝ. ɿʘ ʯʝʣʦʚʝʢʦʤ, ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʦʩʪʘʥʫʪʩʷ ʪʦʣʴʢʦ ʬʫʥʢʮʠʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ 

ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʉʘʤʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ 

ʚʠʜʝ, ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ, ʟʘʧʠʩʘʥʥʳʤ ʤʘʰʠʥʥʳʤʠ ʢʦʜʘʤʠ.  

 

ЎЕİļ!ЗГĨГЗĴЕĮıЕЗĴĮ!ĩ!ĶĮĵЖЕĩЕД!ĴЖВĲЗĵЕЖıВĶĮĮ!ĳЖЕĮĭĩЕīЗĴĩВ!ĳЖЕīИįĶĮĮ! 
ʄʝʥʝʜʞʝʨʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʣʥʫʶʪ ʚʦʧʨʦʩʳ ʦʙʲʝʤʦʚ ʧʨʦʜʫʢʮʠʠ, 

ʧʦʢʘʟʘʪʝʣʝʡ ʝʝ ʢʘʯʝʩʪʚʘ, ʩʨʦʢʠ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ, ʥʘʣʠʯʠʝ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʨʝʩʫʨʩʦʚ, 

ʦʧʣʘʪʘ ʪʨʫʜʘ ʠ ʪ.ʜ. ʅʦ ʤʝʥʝʜʞʤʝʥʪ ʠʥʪʝʨʝʩʫʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʤʝʥʝʜʞʝʨʘ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ: ʚʳʨʫʯʢʘ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ, 

ʮʝʥʳ ʧʨʦʜʘʞ, ʩʫʤʤʘ ʥʘʣʦʛʦʚ, ʜʠʚʠʜʝʥʜʳ.   

ɼʣʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʠ ʢʦʥʢʨʝʪʥʦʩʪʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʠ ʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʤʥʦʛʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʥʝ ʚʦʟʥʠʢʘʝʪ: ʚʳʨʫʯʢʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ, ʧʨʠʙʳʣʴ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʤʝʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʚʳʚʝʨʝʥʥʳʝ ʬʦʨʤʫʣʳ, ʧʦʥʷʪʥʳʝ ʚʩʝʤ. 

ʊʦʣʴʢʦ ʚʦʪ ʚ ʦʩʥʦʚʝ ʬʦʨʤʫʣ ʥʘʭʦʜʷʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʢʦʪʦʨʳʭ ʟʘʪʨʫʜʥʷʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʠ 

ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʊʘʢ ʠʟʜʝʣʠʝ N, 

ʠʟʛʦʪʦʚʣʝʥʥʦʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ A, ʠ ʪʘʢʦʝ ʞʝ ʠʟʜʝʣʠʡ N, ʧʨʦʠʟʚʝʜʝʥʥʦʝ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ B, ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʥʝʞʥʳʝ ʟʥʘʯʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ: SNA 

ʠ SNɺ. ʇʨʠʯʝʤ, ʧʨʝʜʧʨʠʷʪʠʷ A ʠ B ʥʝ ʙʫʜʫʪ ʟʥʘʪʴ ʟʥʘʯʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʨʫʛ 

ʫ ʜʨʫʛʘ, ʠʟ-ʟʘ ʢʦʥʢʫʨʝʥʮʠʠ. ɼʨʫʛʘʷ ʧʨʦʙʣʝʤʘ, ʠʩʭʦʜʷʱʘʷ ʠʟ ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʠʭ 

ʜʝʬʠʥʠʮʠʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʧʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟʜʝʣʠʷ N, 

ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʜʘʞʝ ʥʘ ʦʜʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ, ʥʦ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ 

ʠʣʠ ʨʘʟʥʦʛʦ ʦʙʲʝʤʘ, ʙʫʜʫʪ ʨʘʟʥʳʤʠ. ɺ ʵʪʦʤ ʥʘʩ ʫʙʝʞʜʘʝʪ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʧʦʜʭʦʜ 

ʢ ʵʢʦʥʦʤʠʢʝ, ʛʜʝ ʜʦʤʠʥʠʨʫʝʪ ʤʘʪʝʤʘʪʠʢʘ, ʘ ʥʝ ʣʦʛʠʢʘ ʚʳʠʛʨʳʰʘ ʚʨʝʤʝʥʠ. 

ʅʦ ʜʘʞʝ ʝʩʣʠ ʜʝʬʠʥʠʮʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʙʫʜʫʪ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʠ 

ʧʨʠʟʥʘʥʳ ʚʩʝʤʠ, ʵʪʦ ʝʱʝ ʥʝ ʦʟʥʘʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʭ ʜʣʷ ʮʝʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤʘʭ. ʀʟ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʡ ʘʚʪʦʨʳ ʧʦʯʪʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʫʧʫʩʢʘʶʪ ʠʟ ʚʠʜʘ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʦʙʲʝʢʪ ʦʪʥʝʩʝʥʠʷ ʟʘʪʨʘʪ (ʆʆɿ).  
 

ЌĨĺГįĴ!ЕĴĲГЗГĲĮĿ!ĭВĴЖВĴ!Į!ЗГĨГЗĴЕĮıЕЗĴļ! 
ʆʙʲʝʢʪ ʦʪʥʝʩʝʥʠʷ ʟʘʪʨʘʪ ʠʣʠ ʦʙʲʝʢʪ ʢʘʣʴʢʫʣʷʮʠʠ (ʆʂ) ï ʵʪʦ ʪʦʪ ʩʘʤʳʡ 

ʵʣʝʤʝʥʪ ʵʢʦʥʦʤʠʢʠ, ʙʝʟ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʢ ʫʩʣʦʚʠʷʤ ʮʠʬʨʦʚʠʟʘʮʠʠ, 

ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʠ 

ʫʧʨʘʚʣʝʥʠʶ ʝʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ. ʃʠʰʴ ʥʝʤʥʦʛʠʝ ʘʚʪʦʨʳ, 

ʧʠʰʫʱʠʝ ʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʫʧʦʤʠʥʘʶʪ ʦ ʚʘʞʥʦʩʪʠ ʆʆɿ ʠ ʪʦ ʚʩʢʦʣʴʟʴ. ʇʨʠ 

ʦʮʝʥʢʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠʟʜʝʣʠʡ ʆʆɿ - ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ ʝʝ ʨʘʟʣʠʯʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ 

ʦʧʠʩʘʥʠʠ ʆʆɿ ʫʢʘʟʳʚʘʶʪ ʛʣʘʚʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʟʣʠʯʠʷ: ʤʝʩʪʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
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ʤʘʩʰʪʘʙ ʚʳʧʫʩʢʘ. ʕʪʠ ʧʨʠʟʥʘʢʠ, ʧʨʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʙʝʟ ʢʦʪʦʨʳʭ 

ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʦʙ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʜʫʢʮʠʠ ʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʢʘʢ ʧʨʦʮʝʩʩ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ, 

ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʇʨʝʜʧʨʠʷʪʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʥʝʜʨʷʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʣʫʯʰʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʤʝʥʷʶʱʠʤʩʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʦʚ.  

ʀ ʪʘʢ, ʆʆɿ ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʨʳʚʥʦʡ ʩʪʦʨʦʥʦʡ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʝʝ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ. ʉʘʤʘ ʧʦ ʩʝʙʝ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʙʝʟ 

ʧʨʠʚʷʟʢʠ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʆʆɿ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʥʝʦʧʨʝʜʝʣʠʤʦʡ. ʇʨʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʩʤʝʪʳ ʟʘʪʨʘʪ ʠʣʠ ʢʘʣʴʢʫʣʷʮʠʠ ʵʢʦʥʦʤʠʩʪ ʣʠʰʴ ʬʦʨʤʠʨʫʝʪ 

ʩʪʨʫʢʪʫʨʫ ʟʘʪʨʘʪ ʩ ʥʝʢʦʪʦʨʳʤʠ ʩʫʤʤʘʤʠ, ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʩʯʠʪʘʪʴ ʩʤʝʪʫ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 2000 ʩʪʦʣʦʚ ʪʨʝʙʫʝʪʩʷ 

ʧʦʩʪʘʪʝʡʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʫʤʤʳ ʟʘʪʨʘʪ ʥʘ ʤʘʪʝʨʠʘʣʳ, ʦʧʣʘʪʫ ʪʨʫʜʘ ʠ ʧʨʦʯʝʝ. 

ɼʣʷ ʧʨʠʚʷʟʢʠ ʩʤʝʪʳ ʢ ʜʘʥʥʳʤ ʩʪʦʣʘʤ ʫʢʘʟʳʚʘʶʪ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ: ʯʝʨʪʝʞʠ, 

ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʜʨ. ʆʛʨʘʥʠʯʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʦʩʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ, 

ʧʨʠʥʷʪʳʭ ʤʝʪʦʜʘʭ ʘʤʦʨʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʠ ʩʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʟʘʪʨʘʪ, ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʧʨ. ʃʶʙʦʝ ʠʟʤʝʥʝʥʠʝ ʚ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʆʆɿ ʧʨʠʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ ʚʝʣʠʯʠʥʳ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʚʩʝʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ. ʊʘʢ 

ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʆʆɿ (2000 ʩʪʦʣʦʚ) ʥʘ ʚʩʝʛʦ ʦʜʥʫ ʝʜʠʥʠʮʫ, ʥʘʧʨʠʤʝʨ, ʜʦ 

2001 ʩʪʦʣʘ ʦʙʷʟʘʪʝʣʴʥʦ ʠʟʤʝʥʠʪ ʥʝ ʪʦʣʴʢʦ ʚʝʣʠʯʠʥʫ ʩʫʤʤʳ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʥʦ ʠ 

ʦʟʥʘʯʘʝʪ ʨʘʩʯʝʪ ʥʦʚʦʡ ʩʤʝʪʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʝʱʝ ʦʜʥʦ ʥʝʟʘʤʝʪʥʦʝ ʘʚʪʦʨʘʤʠ ʧʦʣʦʞʝʥʠʝ 

ʚʘʞʥʦʩʪʠ ʨʘʟʤʝʨʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʪʨʫʢʪʫʨʫ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ɺ ʘʥʘʣʦʛʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʧʨʠ ʘʥʘʣʠʟʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʥʦ ʧʨʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʫʯʝʪ 

ʨʘʟʤʝʨʥʦʩʪʠ ʧʦʩʪʘʚʠʪ ʟʘʧʨʝʪ ʥʘ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʇʦʷʩʥʠʤ ʵʪʦ 

ʟʘʤʝʯʘʥʠʝ.  

ɺʳʚʦʜ ʫʩʣʦʚʠʡ ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʝʥ ʦʧʠʨʘʪʴʩʷ 

ʥʘ ʚʳʨʘʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ: 
 

S = M + L + U 
 

ʆʙ ʵʪʦʤ ʧʠʩʘʣ ʝʱʝ ʅ.ʌ. ʏʘʨʥʦʚʩʢʠʡ. ʀ ʵʪʘ ʬʦʨʤʫʣʘ ʥʝ ʚʳʟʳʚʘʝʪ 

ʚʦʟʨʘʞʝʥʠʡ ʠ ʩʦʭʨʘʥʠʣʘ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ɺ ʥʝʡ: S ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ; 

M ï ʟʘʪʨʘʪʳ ʥʘ ʤʘʪʝʨʠʘʣʳ; L ï ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ; U ï ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ, 

w ï ʩʪʦʠʤʦʩʪʴ.  ʅʦ ʨʘʟʙʝʨʝʤ ʝʝ ʧʦʜ ʫʛʣʦʤ ʟʨʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʚʝʣʠʯʠʥ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʛʦʚʦʨʠʤ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʰʝʩʪʝʨʥʠ 

(ʨʠʩ. 1 ʠ 2), ʪʦʯʥʝʝ ʢʘʣʴʢʫʣʷʮʠʠ. ʆʙʨʘʪʠʤʩʷ ʢ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʚʳʨʘʞʝʥʠʶ 

ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʚʝʜʝʤ ʝʛʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʝʨʤʠʥʳ ʢʘʣʴʢʫʣʷʮʠʠ: 
 

80c + 20v +20m = 120w. 
 

ʅʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʷʭ, ʧʨʠ ʩʣʦʞʝʥʠʠ ʚʝʣʠʯʠʥ, ʥʘʜʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʫʯʠʪʳʚʘʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʙʝʟ ʫʢʘʟʘʥʠʷ, ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʆʆɿ ʵʪʦʛʦ ʩʜʝʣʘʪʴ 
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ʥʝʚʦʟʤʦʞʥʦ. ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 80ʩ ʢʘʢ ʩʫʤʤʫ ʩʪʦʠʤʦʩʪʠ ʩʥʘʰʠʚʘʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʘʤʦʨʪʠʟʘʮʠʶ) ʠ ʩʪʦʠʤʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ.  

ɸʤʦʨʪʠʟʘʮʠʷ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʨʫʙʣʷʭ, ʤʘʪʝʨʠʘʣʳ ï ʚ ʨʫʙʣʷʭ ʥʘ 1 ʠʟʜʝʣʠʝ, ʘ ʦʧʣʘʪʘ 

ʪʨʫʜʘ ʚ ʨʫʙʣʷʭ/ʯʘʩ. ʀ ʝʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʧʨʠʤʝʨʷʝʪ ʚʩʝ ʵʪʠ ʩʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ï ʆʆɿ. ʇʦʵʪʦʤʫ ʧʨʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʤʝʥʠʪʴ ʧʦʜʭʦʜ ʢ ʚʝʨʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʢ ʆʆɿ ʠ ʘʫʪʝʥʪʠʯʥʦʩʪʠ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

 

ĞĮĵЖЕĩЕД!īĩЕДĲĮį!ЗГĨГЗĴЕĮıЕЗĴĮ!ĮĭīГİĮĿ!ĲВ!ЗİИĬĨГ!ıГĲГīĬГЖВ! 
ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʆʆɿ ʦʙʳʯʥʦ ʨʘʟʙʨʦʩʘʥʘ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʨʘʟʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʧʣʘʥʦʚʦʛʦ ʧʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʲʝʢʪʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʥʝ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʝʶ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʠ ʚ ʪʨʝʙʫʝʤʦʝ ʚʨʝʤʷ. 

 

 
ʈʠʩ. 1. ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʫʙʯʘʪʦʤ ʢʦʣʝʩʝ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʙ ʠʟʛʦʪʦʚʣʝʥʠʠ 
  
ʏʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʜʫʙʣʠʨʦʚʘʪʴʩʷ ʠʣʠ ʙʳʪʴ 

ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ, ʘ ʠʥʘʷ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʨʫʯʥʦʤ 

ʨʝʞʠʤʝ, ʤʝʥʝʜʞʝʨʫ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʯʪʦʙʳ ʥʘʡʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʝʝ ʚ ʧʦʜʭʦʜʷʱʠʡ ʬʦʨʤʘʪ, 

ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʥʝʡ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʦʧʝʨʘʪʠʚʥʳʤ ʜʘʥʥʳʤ ʠ ʢ ʧʨʠʥʷʪʠʶ 

ʥʝʚʝʨʥʳʭ ʨʝʰʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʭʨʘʥʠʣʠʱ, ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʠ, ʠ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʣʘ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʠ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʤʝʥʝʜʞʝʨ 

ʠʩʧʦʣʴʟʫʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 
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ʭʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʀʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʤʝʥʝʜʞʝʨʘ, 

ʬʦʨʤʠʨʫʝʪʩʷ, ʭʨʘʥʠʪʩʷ, ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʘʭ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʤʝʥʝʜʞʝʨʘ ʧʦ ʦʧʝʨʘʪʠʚʥʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʦʪ ʮʝʣʝʡ ʩʪʨʘʪʝʛʠʠ. ɼʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦ 

ʢʘʣʴʢʫʣʷʮʠʠ, ʢʘʢ ʦʙʲʝʢʪʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ, ʥʝʚʦʟʤʦʞʥʦ. ʀʤʝʝʪʩʷ ʠ 

ʧʨʦʙʣʝʤʘ ʚʝʨʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦʪ ʝʝ ʠʩʪʦʯʥʠʢʦʚ (ʩʤ. ʨʠʩ. 1).  

ɻʣʘʚʥʘʷ ʮʝʣʴ ʚʝʨʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ï ʟʘʱʠʪʘ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪ ʦʰʠʙʦʢ, ʧʦʜʜʝʣʦʢ ʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ.  

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʤʝʥʝʜʞʝʨʦʤ ʩʠʩʪʝʤʘ ʚʝʨʠʬʠʢʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ: 

- ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ; 

- ʧʦʜʪʚʝʨʜʠʪʴ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʸʣ ʥʘʩʪʦʷʱʫʶ ʧʦʯʪʫ ʠʣʠ ʪʝʣʝʬʦʥ; 

- ʫʙʝʜʠʪʴʩʷ ʚ ʧʦʜʣʠʥʥʦʩʪʠ ʟʘʛʨʫʞʝʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ; 

- ʠʩʢʣʶʯʠʪʴ ʜʫʙʣʠʨʦʚʘʥʠʝ ʠʣʠ ʬʘʣʴʩʠʬʠʢʘʮʠʶ ʜʘʥʥʳʭ; 

- ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʠʩʦʤ.   

ʊʨʘʜʠʮʠʦʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʭʨʘʥʠʣʠʱʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʥʘʨʷʜʫ ʩ ʦʯʝʚʠʜʥʳʤʠ ʧʣʶʩʘʤʠ (ʥʘʛʣʷʜʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʧʨʦʯʪʝʥʠʶ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʩʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʩ 

ʫʜʦʩʪʦʚʝʨʝʥʠʝʤ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʧʨ.), ʠʤʝʶʪʩʷ ʠ ʤʠʥʫʩʳ. ʂ ʤʠʥʫʩʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ ʭʨʘʥʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʭʨʘʥʠʪʝʣʷ. ɸʨʭʠʚ ʧʨʝʜʧʨʠʷʪʠʷ ï ʥʝ ʚ ʩʯʝʪ. ʆʛʨʦʤʥʳʡ ʦʙʲʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʝʥʷʶʱʠʡʩʷ ʠ ʥʘʨʘʩʪʘʶʱʝʡ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʨʝʞʠʤʘ ʩʦʭʨʘʥʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ. ʅʘʣʠʯʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ (ʦʰʠʙʢʠ, ʩʘʙʦʪʘʞ, ʥʠʟʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʙʦʣʝʟʥʠ ʠ ʧʨ.). 

ʂʨʦʤʝ ʪʦʛʦ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʭʨʘʥʠʣʠʱʘ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʚʥʝʜʨʝʥʠʶ ʧʝʨʝʜʦʚʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʰʠʨʝʥʥʦʡ 

ʘʥʘʣʠʪʠʢʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ), ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʙʦʣʴʰʦʤʫ ʦʙʲʝʤʫ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʠ ʥʦʚʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ ʚʝʜʫʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʟʘʨʧʣʘʪʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʜʘʞʝ 

ʢ ʝʛʦ ʯʘʩʪʠʯʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ.  

ɺʩʝ ʵʪʠ ʜʦʚʦʜʳ, ʘ ʪʘʢʞʝ ʮʠʬʨʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʠʚʝʣʠ ʥʘʩ ʢ ʩʦʟʜʘʥʠʶ ʤʝʭʘʥʠʟʤʘ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʆʆɿ ʚ ʚʠʜʝ ʜʝʧʘʨʪʘʤʝʥʪʘ ʎʠʬʨʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʪʦʣʴʢʦ ʚ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʤʝʥʝʜʞʝʨʘ. ɼʝʧʘʨʪʘʤʝʥʪ (ʦʪ ʬʨʘʥʮ. department ï ʦʪʜʝʣʝʥʠʝ) ï ɻ ʪʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʦʝ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʠ 

ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʠ ʬʫʥʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ɼʝʧʘʨʪʘʤʝʥʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʭʨʘʥʠʪʝʣʝʤ ʢʘʢ ʧʨʦʰʣʳʭ ʘʢʪʫʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ, ʪʘʢ ʠ ʚʥʦʚʴ 

ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʢʦʥʪʨʦʣʣʠʥʛʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʭʨʘʥʠʣʠʱʝ, ʜʝʧʘʨʪʘʤʝʥʪ ʎʠʬʨʘ, ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʘʥʥʳʝ ʤʝʥʝʜʞʝʨʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʘʥʥʳʝ 

ʠʤʝʶʪ ʜʚʘ ʚʘʞʥʳʭ ʟʥʘʯʝʥʠʷ ï ʵʪʦ: 

- ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʠʣʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ 
ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʢʦʥʪʨʦʣʷ, ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ; 
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- ʧʘʩʩʠʚʥʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʚʦʢʫʧʥʦʩʪʴ 
ʟʥʘʯʝʥʠʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʷʯʝʝʢ ʧʘʤʷʪʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʮʠʬʨʦʚʦʡ ʢʦʜ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʠʟʜʝʣʠʷ ʧʦʤʦʛʘʶʪ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʦ ʢʘʣʴʢʫʣʷʮʠʠ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚ 

ʜʝʧʘʨʪʘʤʝʥʪʝ ʎʠʬʨʘ. 

 

 
ʈʠʩ. 2. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ (ʜʝʧʘʨʪʘʤʝʥʪ ʎʠʬʨʘ) 

 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʜʝʣʘʝʪ ʩʦʙʠʨʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʦʩʪʫʧʥʦʡ ʪʦʣʴʢʦ 

ʤʝʥʝʜʞʝʨʫ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʪʘʢʠʝ 

ʢʘʢ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (Application Programming Interface ï API), 

ʥʘʧʨʠʤʝʨ, ʚʥʫʪʨʝʥʥʠʝ ʠʥʪʝʨʬʝʡʩʳ (Private API) ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʥʫʪʨʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʩʚʷʟʠ ʤʝʞʜʫ ʩʝʨʚʠʩʘʤʠ: ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, 

ʜʝʧʘʨʪʘʤʝʥʪʦʤ ʎʠʬʨʘ ʠ ʤʝʥʝʜʞʝʨʦʤ.  

ʕʪʦ ʫʣʫʯʰʘʝʪ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʙʣʘʛʦʜʘʨʷ ʦʙʱʝʤʫ ʧʦʥʠʤʘʥʠʶ 

ʨʘʙʦʯʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʥʠʞʘʝʪ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʞʠʤʘ ʩʦʭʨʘʥʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ. 

ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʩʨʝʜʥʠʢʦʤ (ʧʨʦʢʩʠ-

ʩʝʨʚʝʨʦʤ) ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʤʝʥʝʜʞʝʨʦʤ. ʕʪʦ 

ʨʝʩʫʨʩ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ ʦ ʜʚʠʞʝʥʠʠ ʜʝʪʘʣʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʧʨʦʮʝʩʩʫ. ʆʥ ʩʦʙʠʨʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʤʝʥʝʜʞʝʨʘ ʦ ʢʘʞʜʦʤ ʠʟʜʝʣʠʠ ʚ ʨʝʞʠʤʝ 

online (ʦʧʝʨʘʪʠʚʥʦ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʚʦʟʥʠʢʘʶʱʠʝ ʚʦʟʤʫʱʝʥʠʷ. 
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ęВįİľķГĲĮГ 
ʉʝʙʝʩʪʦʠʤʦʩʪʴ ï ʫʥʠʢʘʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪ, ʢʦʪʦʨʳʡ ʣʝʞʠʪ ʚ 

ʦʩʥʦʚʝ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʝ ʠ ʘʥʘʣʠʟʝ. ɽʝ ʨʦʣʴ ʚʦʟʨʘʩʪʘʝʪ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ 

ʤʘʰʠʥʥʳʝ, ʢʦʤʧʴʶʪʝʨʥʳʝ, ʙʝʟʙʫʤʘʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʨʠ ʜʝʬʠʮʠʪʝ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʤʝʥʝʜʞʝʨʫ ʧʦʥʠʤʘʪʴ ʨʠʩʢ ʦʰʠʙʦʯʥʦʛʦ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʘʪʝʛʦʨʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʩʪʝʨʞʥʝʤ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʜʦʣʞʝʥ ʩʪʘʪʴ ʆʆɿ. ɺʘʞʥʦʝ ʚʥʠʤʘʥʠʝ ʪʨʝʙʫʝʪʩʷ ʫʜʝʣʷʪʴ ʨʘʟʤʝʨʥʦʩʪʷʤ 

ʵʣʝʤʝʥʪʘʤ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ɺʳʭʦʜʦʤ, ʧʨʠ ʙʝʟʙʦʣʝʟʥʝʥʥʦʤ ʧʝʨʝʭʦʜʝ ʤʝʥʝʜʞʝʨʘ ʢ ʧʦʥʠʤʘʥʠʶ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ Private API, ̫ ʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ 

ʨʘʟʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʧʨʦʛʨʝʩʩʘ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʠʥʪʨʘʦʢʫʣʷʨʥʳʭ ʣʠʥʟ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

ʦʪ ʠʤʧʦʨʪʘ. ʀʤʧʦʨʪʥʳʝ ʠʥʪʨʘʦʢʫʣʷʨʥʳʝ ʣʠʥʟʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ, ʠʭ 

ʩʪʦʠʤʦʩʪʴ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ ʩʦʟʜʘʶʪ ʙʘʨʴʝʨʳ ʜʣʷ ʤʝʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʦʩʪʫʧʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʫʛ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤ, ʪʨʝʙʫʷ ʩʠʩʪʝʤʥʳʭ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʭʘʥʠʟʤʦʚ. ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳ ʧʨʠ ʝʝ 

ʨʝʘʣʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʨʘʦʢʫʣʷʨʥʳʝ ʣʠʥʟʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʸʨʩʪʚʦ, 

ʢʦʥʮʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ. 
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Abstract. In the context of globalization and advances in medical technology, the domestic 

intraocular lens (IOL) market is facing a high dependence on imports. While imported IOLs 

are high-quality, their cost and logistical challenges create barriers for local 

manufacturers and limit the availability of modern ophthalmological services for the 

public. Developing domestic production is becoming a priority, requiring systemic support 

measures and modernization of existing mechanisms. The paper proposed a concession 

model of public-private partnership and analyzed the risks that may arise from its 

implementation. 

Keywords: intraocular lenses, public-private partnerships, concession model. 
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ІĩГīГĲĮГ 
ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʘʪʘʨʘʢʪʘ 

ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʧʨʠʤʝʨʥʦ 51% ʤʠʨʦʚʦʡ ʩʣʝʧʦʪʳ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 20 
ʤʠʣʣʠʦʥʘʤ ʯʝʣʦʚʝʢ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʢʪʷʙʨʴ 2025 

ʛʦʜʘ, ʧʦ ʩʣʦʚʘʤ ʤʠʥʠʩʪʨʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ ʄʠʭʘʠʣʘ ʄʫʨʘʰʢʦ, ʯʠʩʣʦ 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʘʪʘʨʘʢʪʦʡ ʚ ʈʦʩʩʠʠ ʜʦʩʪʠʛʘʝʪ 2 ʤʣʥ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʯʪʠ 1 700 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ [1,2]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʤʧʳ 

ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʪʘʨʘʢʪʦʡ ʚ ʈʦʩʩʠʠ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʫʚʝʣʠʯʝʥʠʷ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʇʨʦʛʥʦʟʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʟʤʦʞʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ ʢʘʪʘʨʘʢʪʦʡ ʥʘ 20% ʢ 2030 ʛʦʜʫ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʨʦʩʪʫ ʠʭ ʯʠʩʣʘ ʜʦ 2,4 ʤʠʣʣʠʦʥʘ.  
ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʭʠʨʫʨʛʠʠ ʛʣʘʟʘ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ ʢʘʪʘʨʘʢʪʳ. ʇʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ 2025 ʛʦʜʫ ʯʘʩʪʦʪʘ ʦʧʝʨʘʮʠʡ ʧʦ ʫʜʘʣʝʥʠʶ ʢʘʪʘʨʘʢʪʳ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 36 ʜʦ 12 800 ʥʘ ʤʠʣʣʠʦʥ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ʇʦ ʜʘʥʥʳʤ 

ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʢʘʪʘʨʘʢʪʳ ʫʜʚʦʠʪʩʷ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʬʠʣʘʢʪʠʢʫ ʦʩʣʦʞʥʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʫʥʠʬʠʢʘʮʠʶ ʠ ʫʣʫʯʰʝʥʠʝ ʤʝʪʦʜʦʚ ʦʧʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ ʧʦʤʫʪʥʝʚʰʝʛʦ ʭʨʫʩʪʘʣʠʢʘ ʠ ʟʘʤʝʥʳ ʝʛʦ ʧʨʦʟʨʘʯʥʦʡ 

ʠʥʪʨʘʦʢʫʣʷʨʥʦʡ ʣʠʥʟʳ. ʀʆʃ ʧʦʚʳʰʘʝʪ ʦʩʪʨʦʪʫ ʟʨʝʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʧʘʮʠʝʥʪʘʤ 

ʷʩʥʦ ʚʠʜʝʪʴ, ʠʩʧʨʘʚʣʷʷ ʜʝʬʝʢʪ ʨʝʬʨʘʢʮʠʠ ʛʣʘʟʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (ʆʄʉ) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʥʦʬʦʢʘʣʴʥʳʝ 

ʠʥʪʨʘʦʢʫʣʷʨʥʳʝ ʣʠʥʟʳ ʠʥʜʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʜʥʘʢʦ ʠʭ ʢʘʯʝʩʪʚʦ ʟʘʯʘʩʪʫʶ 

ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʠʟʜʝʣʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʙʦʣʝʝ ʜʝʰʝʚʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʦʩʧʘʣʝʥʠʝ ʠ 

ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʦʡ ʢʘʪʘʨʘʢʪʳ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʚʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ.ɺ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʥʳʭ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ, 

ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʟʘʜʘʯʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʠʥʪʨʘʦʢʫʣʷʨʥʳʭ ʣʠʥʟ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʝʪ ʩʪʘʪʴ 

ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ 

ʀʆʃ. ʈʝʘʣʠʟʘʮʠʷ ʧʦʜʦʙʥʳʭ ʤʝʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʧʝʯʝʥʠʶ ʜʦʩʪʫʧʘ ʥʘʩʝʣʝʥʠʷ 

ʢ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʫʛʘʤ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ɺ ʮʝʣʦʤ ʩʠʩʪʝʤʥʳʝ ʤʝʨʳ 

ʧʦʜʜʝʨʞʢʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʦʜʝʨʥʠʟʘʮʠʝʡ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ ʚ ʦʙʣʘʩʪʠ 

ʣʝʯʝʥʠʷ ʢʘʪʘʨʘʢʪʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʤʠʣʣʠʦʥʦʚ ʧʘʮʠʝʥʪʦʚ. 
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ЊВĴГЖĮВİĻ!Į!ıГĴЕīĻ 
ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʧʦʣʥʝʥ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʚ 

ʩʬʝʨʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ɻʏʇ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ, 

ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ SWOT-ʘʥʘʣʠʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚʳ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʬʠʮʠʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʦʪʯʸʪʳ, ʤʘʪʝʨʠʘʣʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʧʫʙʣʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʦʬʪʘʣʴʤʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 
 

ЎГĭИİļĴВĴĻ!Į!ЕĨЗИĬīГĲĮĿ 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ (ɻʏʇ) ʵʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ, 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʘʣʴʷʥʩ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʙʠʟʥʝʩʦʤ 

ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʚ ʰʠʨʦʢʦʤ 

ʩʧʝʢʪʨʝ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʪ ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʅʀʆʂʈ ʜʦ 

ʦʢʘʟʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʩʣʫʛ [3]. 

ɺʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ɻʏʇ ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʦʚ, 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʟʘʪʨʘʪ ʤʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ ʚʦʧʨʦʩʦʤ 

ʦʩʪʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ɻʏʇ. ʆʙʲʝʜʠʥʷʷ 

ʨʝʩʫʨʩʳ ʜʚʫʭ ʩʝʢʪʦʨʦʚ, ʯʘʩʪʥʳʡ ʙʠʟʥʝʩ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪʳ ʪʦʣʴʢʦ ʚ 

ʨʘʤʢʘʭ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʩʣʦʚʠʡ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʥʠʮʠʠʨʦʚʘʥʘ 

ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʨʘʤʢʘʭ ɻʏʇ. 

ɻʦʩʫʜʘʨʩʪʚʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʝʨʝʩʤʘʪʨʠʚʘʝʪ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʩʤʝʱʘʷ ʘʢʮʝʥʪ ʩ ʧʨʦʮʝʩʩʘ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ.  

ɿʘ ʩʯʝʪ ʦʙʲʝʜʠʥʝʥʠʷ ʘʢʪʠʚʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ, 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ, ʤʦʪʠʚʘʮʠʦʥʥʳʤʠ ʠ ʠʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʦʙʱʝʩʪʚʘ 

ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʟʘʜʘʯ. 

ɺ ʨʘʤʢʘʭ ʪʝʤʳ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʪʨʘʦʢʫʣʷʨʥʳʭ ʣʠʥʟ ʚ ʈʦʩʩʠʠ 

ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ɻʏʇ ʤʦʞʝʪ ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʈʝʘʣʠʟʘʮʠʷ ɻʏʇ ʩʦʟʜʘʩʪ 

ʫʩʣʦʚʠʷ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʮʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ ɻʏʇ, ʩʪʨʫʢʪʫʨʘ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɺ ʝʝ ʨʘʤʢʘʭ ʯʘʩʪʥʳʡ ʧʘʨʪʥʝʨ 

ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʘ ʛʦʩʫʜʘʨʩʪʚʦʤ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʦʝʢʪ 
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ʧʝʨʝʜʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʫ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ ʧʦʣʫʯʘʝʪ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ 

ʝʞʝʢʚʘʨʪʘʣʴʥʦ ʠʣʠ ʝʞʝʛʦʜʥʦ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ [4]. ɺʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʢʪʦʨʘ ʀʆʃ ʠ ʩʧʝʮʠʬʠʢʫ ʢʦʥʮʝʩʩʠʦʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʜʠʮʠʥʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ. 

 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ 

 

ʆʙʲʝʢʪʦʤ ʢʦʥʮʝʩʩʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʪʝʭʥʠʯʝʩʢʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʪʨʘʦʢʫʣʷʨʥʳʭ ʣʠʥʟ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʠʪ ʫʩʪʨʘʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʢʫʧʢʠ ʀʆʃ ʠʥʦʩʪʨʘʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʜʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʦ ʦʙʝʩʧʝʯʠʪ ʧʦʣʥʫʶ 

ʟʘʤʝʥʫ ʠʤʧʦʨʪʥʳʭ ʀʆʃ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʚʳʩʦʢʠʤ 

ʢʘʯʝʩʪʚʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ.  

ɺʳʛʦʜʘ ʜʣʷ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ: ʧʦʣʫʯʝʥʠʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʜʦʭʦʜʘ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʛʦʚʦʨʝʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʛʨʘʥʠʮ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʭʦʜ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ ʀʆʃ.  

ɺʳʛʦʜʘ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ: ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ ʠʟʜʝʣʠʷʤʠ, ʜʦʩʪʠʞʝʥʠʝ ʫʣʫʯʰʝʥʠʷ 

ʩʦʦʪʥʦʰʝʥʠʷ çʮʝʥʘ-ʢʘʯʝʩʪʚʦè ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ (ʯʝʨʝʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʢʘʟ), ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʬʠʩʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʧʫʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʧʣʘʪ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ 

ʯʘʩʪʥʦʤʫ ʩʝʢʪʦʨʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. 

ʈʘʥʝʝ ʙʳʣʦ ʧʦʜʯʝʨʢʥʫʪʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ɻʏʇ ʷʚʣʷʶʪʩʷ 

ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʦʚ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ. ʅʠʞʝ 
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ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʝʢʪʘ, 

ʩʭʝʤʘʪʠʯʝʩʢʠ ʦʪʦʙʨʘʞʸʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2 [5]. 

 

 
ʈʠʩ. 2. ɺʦʟʤʦʞʥʳʝ ʨʠʩʢʠ ɻʏʇ 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʨʠʩʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʠʣʠ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ 

ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʦʩʣʦʞʥʝʥʠʷʤʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʌʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ ʩʚʷʟʘʥʳ ʩ ʚʦʟʤʦʞʥʳʤ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʧʨʦʝʢʪʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʜʝʨʞʢʘʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʈʳʥʦʯʥʳʝ ʨʠʩʢʠ ʚʢʣʶʯʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ 

ʩʧʨʦʩ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʜʦʚʝʨʠʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʣʠ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʠʤʧʦʨʪʥʳʭ ʘʥʘʣʦʛʦʚ, ʘ ʪʘʢʞʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʝ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʨʳʥʦʢ ʠʥʪʨʘʦʢʫʣʷʨʥʳʭ 

ʣʠʥʟ.  

ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʢʦʣʝʙʘʥʠʷ ʚʘʣʶʪʥʳʭ ʢʫʨʩʦʚ, 

ʠʥʬʣʷʮʠʷ ʠ ʦʙʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 

ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ.  

ʉʦʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʥʝʛʘʪʠʚʥʦʤ ʦʙʱʝʩʪʚʝʥʥʦʤ ʤʥʝʥʠʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ 

ʨʝʧʫʪʘʮʠʠ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʯʘʩʪʥʳʭ ʧʘʨʪʥʝʨʦʚ.  

ʆʧʝʨʘʮʠʦʥʥʳʝ ʨʠʩʢʠ ʚʢʣʶʯʘʶʪ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʨʦʩʪʫ ʟʘʪʨʘʪ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʙʦʠ ʠ ʧʦʣʦʤʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʚʳʟʳʚʘʶʱʠʝ ʟʘʜʝʨʞʢʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ.  

ʈʝʛʫʣʷʪʦʨʥʳʝ ʨʠʩʢʠ ʩʚʷʟʘʥʳ ʩ ʚʦʟʤʦʞʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʘʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʨʳʥʦʢ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʧʦʣʫʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʣʠʮʝʥʟʠʡ ʠ 

ʩʝʨʪʠʬʠʢʘʮʠʡ, ʯʪʦ ʤʦʞʝʪ ʟʘʪʷʥʫʪʴ ʩʨʦʢʠ ʚʳʭʦʜʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʦʢ.  

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʫʢʘʟʘʥʥʳʝ ʨʠʩʢʠ ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ 

ʧʦ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 
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ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠʥʪʨʘʦʢʫʣʷʨʥʳʭ ʣʠʥʟ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʳʥʢʝ. 
 

ІĻĩЕīĻ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ɻʏʇ ʚ ʩʬʝʨʫ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʥʪʨʘʦʢʫʣʷʨʥʳʭ ʣʠʥʟ ʚ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ.  

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʪʨʘʩʣʠ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʫʧʥʦʩʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʀʆʃ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʦʥʮʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʪ ʫʩʪʨʘʥʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʤʧʦʨʪʥʳʭ ʘʥʘʣʦʛʦʚ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ 

ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ, 

ʬʠʥʘʥʩʦʚʳʤʠ, ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʘʩʧʝʢʪʘʤʠ, ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʤʝʨʳ ʧʦ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ. ɺ ʮʝʣʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɻʏʇ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ 

ʩʧʦʩʦʙʥʦ ʦʙʝʩʧʝʯʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʤʠʣʣʠʦʥʦʚ ʧʘʮʠʝʥʪʦʚ ʩ 

ʢʘʪʘʨʘʢʪʦʡ.  
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Abstract. The article describes the challenges faced by industrial enterprises 

during the implementation and operation of equipment maintenance and repair 

systems with predictive analytics functionality. It also explores the concept of an 

AI agent and highlights its key characteristics. Based on the analysis conducted, 
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ІĩГīГĲĮГ 
ʉʠʩʪʝʤʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʧʨʦʤrhʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʈʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʊʆʠʈ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʩʥʠʟʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʨʠʩʢʠ ʜʣʷ ʧʝʨʩʦʥʘʣʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʠʩʧʨʘʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʪʝʛʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ: ʘʚʘʨʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʧʣʘʥʦʚʦ-

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʡ ʨʝʤʦʥʪ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʩʦʩʪʦʷʥʠʶ.  

ʉʪʨʘʪʝʛʠʷ ʘʚʘʨʠʡʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʨʝʤʦʥʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʝʛʦ ʦʪʢʘʟʘ, ʪʦ ʝʩʪʴ ʧʦʩʣʝ ʧʦʪʝʨʠ 

ʦʙʲʝʢʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʫʝʤʳʝ ʬʫʥʢʮʠʠ [1]. ʂʣʶʯʝʚʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʞʠʜʘʥʥʳʡ ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʥ ʚʝʜʸʪ ʢ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤ ʧʨʦʩʪʦʷʤ, ʤʦʞʝʪ ʧʦʚʣʝʯʴ 

ʧʦʚʨʝʞʜʝʥʠʝ ʩʤʝʞʥʳʭ ʫʟʣʦʚ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʩʨʦʯʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ, 

ʯʪʦ ʚ ʠʪʦʛʝ ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ.  

ɺʪʦʨʦʡ ʩʪʨʘʪʝʛʠʝʡ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʷʚʣʷʝʪʩʷ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʡ ʨʝʤʦʥʪ (ʇʇʈ). ʇʦʜ 

ʩʠʩʪʝʤʦʡ ʇʇʈ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʠʟʥʦʩʘ ʜʝʪʘʣʝʡ, ʫʟʣʦʚ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [2]. 

ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʮʝʣʳʤ ʢʦʤʧʣʝʢʩʦʤ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʠʣʠ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʳʯʥʦʡ ʩʠʩʪʝʤʝ ʇʇʈ ʠ ʩʥʠʟʠʣʠ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ: ʩʘʥʢʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʨʘʟʨʳʚ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʟʘʧʘʜʥʳʭ ʩʝʨʚʠʩʥʳʭ 

ʢʦʤʧʘʥʠʡ, ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʨʦʩʪ ʟʘʪʨʘʪ ʥʘ ʧʨʦʩʪʦʠ. 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʩʪʘʣʠ ʦʩʦʙʦ ʟʘʤʝʪʥʳ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ 

ʩʠʩʪʝʤʳ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦʛʦ ʨʝʤʦʥʪʘ: 

- ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ; 

- ʥʘʣʠʯʠʝ ʥʝʠʟʤʝʥʥʳʭ ʥʦʨʤ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʦʩʪʘʥʦʚʦʢ; 

- ʚʳʩʦʢʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʩʪʦʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ 
ʥʝʧʨʝʜʚʠʜʝʥʥʳʤʠ ʦʪʢʘʟʘʤʠ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ ʤʦʤʝʥʪʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʧʣʘʥʘʤʠ; 

- ʦʪʩʫʪʩʪʚʠʝ ʫʯʸʪʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʘʥʢʦʚ; 

- ʩʥʠʞʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ʩʪʘʥʢʦʚ ʧʦʩʣʝ ʠʟʙʳʪʦʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [3]. 
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ʉʪʨʝʤʣʝʥʠʝ ʫʩʪʨʘʥʠʪʴ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʦʜʪʘʣʢʠʚʘʝʪ ʤʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʢ ʧʝʨʝʭʦʜʫ ʥʘ ʩʪʨʘʪʝʛʠʶ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ. ɿʘʯʘʩʪʫʶ ʩʪʘʨʘʶʪʩʷ 

ʚʥʝʜʨʷʪʴ ʩʠʩʪʝʤʳ ʊʆʠʈ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʬʫʥʢʮʠʠ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʧʝʨʝʭʦʜ ʥʘ ʧʦʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʷʜʦʤ ʩʣʦʞʥʦʩʪʝʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʤʦʯʴ ʩʧʨʘʚʠʪʴʩʷ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʙʘʨʴʝʨʘʤʠ ʤʦʛʫʪ ʀʀ ʘʛʝʥʪʳ. 

ʎʝʣʴ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ: ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʀʀ ʘʛʝʥʪʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ʩʠʩʪʝʤʳ ʊʆʠʈ ʩ ʬʫʥʢʮʠʝʡ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. 

 

ЌĨĭЕЖ!ĳЖЕĨİГı-!ĩЕĭĲĮįВľĹĮЙ!ĳЖĮ!ЖГВİĮĭВĶĮĮ!ЗĮЗĴГıĻ!АЌĮЎ!З!ĵИĲįĶĮГД!
ĳЖГīĮįĴĮĩĲЕД!ВĲВİĮĴĮįĮ 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʊʆʠʈ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʬʫʥʢʮʠʠ ʧʨʝʜʠʢʪʠʚʥʦʡ 

ʘʥʘʣʠʪʠʢʠ ʜʘʸʪ ʧʨʝʜʧʨʠʷʪʠʶ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ: ʧʨʝʜʩʢʘʟʘʥʠʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ, ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʩʪʦʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʦʜʣʝʥʠʝ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʥʢʦʚ, ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʨʝʤʦʥʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʫʧʨʦʱʝʥʠʝ 

ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʘʚʘʨʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʝʩʴ ʧʝʨʝʯʝʥʴ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʊʆʠʈ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʝʸ 

ʚʥʝʜʨʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʪʨʝʙʫʶʪ ʧʨʝʦʜʦʣʝʥʠʷ ʨʷʜʘ 

ʩʣʦʞʥʦʩʪʝʡ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʙʘʨʴʝʨʦʚ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʊʆʠʈ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ 

ʪʨʝʙʫʝʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʦ 

ʠ ʮʝʣʦʛʦ ʧʘʨʢʘ ʜʘʪʯʠʢʦʚ ʠ ʩʝʥʩʦʨʦʚ ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ [1]. ɿʥʘʯʠʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ ʪʘʢʞʝ ʧʦʪʨʝʙʫʶʪʩʷ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʀʊ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʦʙʨʘʙʦʪʢʦʡ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ 

ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʛʦʪʦʚʦ ʢ ʨʘʩʭʦʜʘʤ ʥʘ ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʝ ʩ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʝʰʥʠʭ ʵʢʩʧʝʨʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʧʦʤʥʠʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ 

ʜʘʪʯʠʢʠ ʙʫʜʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ. ʕʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʩʦʙʠʨʘʪʴ ʠ ʭʨʘʥʠʪʴ, ʥʦ ʠ ʢʦʨʨʝʢʪʥʦ 

ʦʙʨʘʙʘʪʳʚʘʪʴ, ʯʪʦʙʳ ʥʘ ʝʸ ʦʩʥʦʚʝ ʜʘʚʘʪʴ ʦʮʝʥʢʫ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʘʝʤʳʭ 

ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʚʦʜʦʚ ʚ ʚʠʜʝ ʧʦʥʷʪʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤ 

ʧʨʝʜʧʨʠʷʪʠʷ ʦʪʯʸʪʦʚ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʘ ʠʭ ʟʘʨʧʣʘʪʳ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ɽʱʸ ʦʜʥʦʡ ʩʣʦʞʥʦʩʪʴʶ, ʩ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʸ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʀʊ ʣʘʥʜʰʘʬʪ ʠ ʩʣʦʞʠʚʰʠʝʩʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʇʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʧʦʪʨʝʙʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 
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ʨʷʜʦʤ ʀʊ ʧʨʦʜʫʢʪʦʚ, ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢʞʝ ʙʘʨʴʝʨʦʤ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʊʆʠʈ ʤʦʞʝʪ 

ʩʪʘʪʴ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʸʤʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʦʪʢʘʟʘʭ [1]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ 

ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʠ ʨʘʩʪʸʪ ʧʨʦʮʝʥʪ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ. ʉʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʠ ʥʝʭʚʘʪʢʘ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦ ʧʦʢʘʟʘʪʝʣʷʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʦʪʢʘʟʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʨʠʪʠʯʥʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʩʣʝʜʩʪʚʠʷʤ, 

ʥʦ ʨʘʥʝʝ ʥʝ ʩʣʫʯʘʣʠʩʴ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʊʆʠʈ ʣʠʙʦ ʥʝ 

ʧʨʝʜʩʢʘʞʝʪ ʠʭ ʧʦʷʚʣʝʥʠʝ, ʣʠʙʦ ʥʝʢʦʨʨʝʢʪʥʦ ʦʧʨʝʜʝʣʠʪ ʧʨʦʙʣʝʤʫ. 

ʉʣʦʞʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʨʦʩʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʪʨʫʜʥʠʢʘʤ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʦʙʩʣʫʞʠʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʦʪ ʥʠʭ ʧʦʪʨʝʙʫʝʪʩʷ ʚʳʜʝʣʷʪʴ ʚʨʝʤʷ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ 

ʧʦʜʨʦʙʥʳʭ ʦʪʯʸʪʦʚ ʦ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ. ɸ ʚʦ-ʚʪʦʨʳʭ, ʠʤ ʧʦʥʘʜʦʙʠʪʩʷ 

ʨʘʟʚʠʪʴ ʥʘʚʳʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʮʠʬʨʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʣʘʥʘ 

ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʧʦʠʩʢʘ ʠʥʩʪʨʫʢʮʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʜʝʬʝʢʪʦʚ, ʯʪʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʦʪʯʸʪʦʚ ʠ 

ʛʨʘʬʠʢʦʚ.  

 

ЌĳЖГīГİГĲĮГ!Į!įİľķГĩĻГ!ЙВЖВįĴГЖĮЗĴĮįĮ!ĚĚ!ВĪГĲĴЕĩ! 
ɺ ʥʘʫʯʥʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ 

ʧʦʥʷʪʠʷ çʀʀ ʘʛʝʥʪè. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʘʛʝʥʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʥʳʭ 

ʢʦʥʪʝʢʩʪʘʭ ï ʦʪ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʜʠʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤ ʜʦ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʧʣʘʪʬʦʨʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʘʚʪʦʨʠʪʝʪʥʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʀʀ-ʘʛʝʥʪʦʚ. 

ʆʜʥʦ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʠʥʘʜʣʝʞʠʪ ʉʪʶʘʨʪʫ ʈʘʩʩʝʣʫ ʠ 

ʇʠʪʝʨʫ ʅʦʨʚʠʛʫ. ɺ ʠʭ ʫʯʝʙʥʠʢʝ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʘʛʝʥʪ 

ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ çʥʝʯʪʦ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʦʩʧʨʠʥʠʤʘʶʱʝʝ ʩʚʦʶ 

ʩʨʝʜʫ ʯʝʨʝʟ ʜʘʪʯʠʢʠ ʠ ʚʦʟʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʵʪʫ ʩʨʝʜʫ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚè [4]. ɺ ʵʪʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʮʠʢʣ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʘʛʝʥʪ ʧʦʣʫʯʘʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, 

ʘʥʘʣʠʟʠʨʫʝʪ ʠʭ ʠ ʩʦʚʝʨʰʘʝʪ ʜʝʡʩʪʚʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʨʝʜʫ. 

ɹʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʫʶ ʪʨʘʢʪʦʚʢʫ ʧʨʝʜʣʦʞʠʣʠ ʄʘʡʢʣ ɺʫʣʜʨʠʜʞ ʠ ʅ. ʈ. 

ɼʞʝʥʥʠʥʛʩ ï ʦʜʥʠ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʪʝʦʨʠʠ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ. ʇʦ ʠʭ 

ʦʧʨʝʜʝʣʝʥʠʶ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ ï ʵʪʦ çʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ, 

ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʩʨʝʜʝ ʠ ʩʧʦʩʦʙʥʘʷ ʢ ʘʚʪʦʥʦʤʥʳʤ ʜʝʡʩʪʚʠʷʤ ʚ ʵʪʦʡ 

ʩʨʝʜʝ ʨʘʜʠ ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡè [5]. ɿʜʝʩʴ ʧʦʜʯʸʨʢʠʚʘʶʪʩʷ ʜʚʘ ʚʘʞʥʳʭ 

ʘʩʧʝʢʪʘ: ʚʦ-ʧʝʨʚʳʭ, ʘʛʝʥʪ ʜʝʡʩʪʚʫʝʪ ʘʚʪʦʥʦʤʥʦ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ, ʚʦ-

ʚʪʦʨʳʭ, ʫ ʥʝʛʦ ʝʩʪʴ ʮʝʣʠ, ʢ ʢʦʪʦʨʳʤ ʦʥ ʩʪʨʝʤʠʪʩʷ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʘʢʮʝʥʪʠʨʫʝʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʛʠʙʢʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʜʠʥʘʤʠʯʥʳʭ ʩʨʝʜʘʭ. 

ʊʨʝʪʴʶ ʚʘʞʥʫʶ ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʶʪ ʨʘʙʦʪʳ ʉʪʵʥʘ ʌʨʘʥʢʣʠʥʘ ʠ ɸʨʪʫʨʘ 

ɻʨʵʩʩʝʨʘ. ʆʥʠ ʬʦʨʤʫʣʠʨʫʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʘʛʝʥʪʘ ʢʘʢ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 
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çʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʝ, ʩʧʦʩʦʙʥʘ ʯʫʚʩʪʚʦʚʘʪʴ ʵʪʫ ʩʨʝʜʫ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʥʝʡ ʚ 

ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʪʦ, ʯʪʦ ʙʫʜʝʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʠ ʧʨʝʩʣʝʜʫʷ ʧʨʠ ʵʪʦʤ ʩʦʙʩʪʚʝʥʥʳʝ ʮʝʣʠè [6]. ʕʪʘ 

ʪʨʘʢʪʦʚʢʘ ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʘʛʝʥʪ ʥʝ ʧʨʦʩʪʦ 

ʚʳʧʦʣʥʷʝʪ ʦʪʜʝʣʴʥʫʶ ʢʦʤʘʥʜʫ, ʘ ʫʯʘʩʪʚʫʝʪ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʠʷʪʠʷ 

ʠ ʜʝʡʩʪʚʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʜʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʤʝʥʷʶʪ ʙʫʜʫʱʝʝ 

ʚʦʩʧʨʠʷʪʠʝ ï ʪʦ ʝʩʪʴ ʧʦʚʝʜʝʥʠʝ ʘʛʝʥʪʘ ʚʣʠʷʝʪ ʥʘ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ, 

ʬʦʨʤʠʨʫʷ ʢʦʥʪʝʢʩʪ ʜʣʷ ʙʫʜʫʱʠʭ ʨʝʰʝʥʠʡ.  

ɽʩʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʱʠʝ ʯʝʨʪʳ, ʚʩʝ 

ʘʚʪʦʨʳ ʩʭʦʜʷʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʛʝʥʪ: 

- ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʨʝʜʝ; 

- ʧʦʣʫʯʘʝʪ ʦʪ ʥʝʸ ʠʥʬʦʨʤʘʮʠʶ; 

- ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ; 

- ʠ ʚʣʠʷʝʪ ʥʘ ʥʝʸ ʯʝʨʝʟ ʩʚʦʠ ʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʀʀ ʘʛʝʥʪʦʚ ʚʘʞʥʦ ʨʘʟʛʨʘʥʠʯʠʪʴ ʵʪʦ ʧʦʥʷʪʠʝ 

ʩ ʙʣʠʟʢʠʤʠ, ʥʦ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʢʘʪʝʛʦʨʠʷʤʠ ï ʥʝʡʨʦʩʝʪʷʤʠ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ. 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʀʀ-ʘʛʝʥʪʘ ʠ ʥʝʡʨʦʩʝʪʴ, ʪʦ ʩʪʦʠʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦ 

ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ ʚʳʜʘʸʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʇʨʠʤʝʨʳ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʛʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ ʠʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ. ʆʜʥʘʢʦ ʩʘʤʘ ʧʦ ʩʝʙʝ 

ʥʝʡʨʦʩʝʪʴ ʥʝ ʠʤʝʝʪ ʮʝʣʝʡ, ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʨʝʜʫ ʠ ʥʝ ʜʝʡʩʪʚʫʝʪ ʚ ʥʝʡ. ʆʥʘ 

ʣʠʰʴ ʦʪʚʝʯʘʝʪ ʥʘ ʧʦʩʪʫʧʠʚʰʠʡ ʟʘʧʨʦʩ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʸ, ʀʀ ʘʛʝʥʪ ï ʵʪʦ 

ʘʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪ ʧʨʦʠʩʭʦʜʷʱʝʝ ʠ 

ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ, ʩʪʨʝʤʷʩʴ ʢ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ [6, 7]. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʚʠʜʥʦ, ʯʪʦ ʦʥʘ ʨʘʙʦʪʘʝʪ ʩʪʨʦʛʦ ʧʦ ʟʘʜʘʥʥʦʤʫ 

ʘʣʛʦʨʠʪʤʫ. ʇʨʦʛʨʘʤʤʘ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʳʟʦʚʝ, ʟʘʚʝʨʰʘʝʪ ʨʘʙʦʪʫ ʧʦ 

ʠʥʩʪʨʫʢʮʠʠ ʠ ʥʝ ʧʨʦʷʚʣʷʝʪ ʠʥʠʮʠʘʪʠʚʫ. ɸʛʝʥʪ ʞʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʝʧʨʝʨʳʚʥʦ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʥʫʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʠ ʘʜʘʧʪʠʨʫʝʪʩʷ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʨʝʜʝ [8]. ʂʣʶʯʝʚʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʚʪʦʥʦʤʥʦʩʪʠ: ʘʛʝʥʪ 

ʥʝ ʞʜʸʪ ʢʦʤʘʥʜʳ, ʘ ʩʘʤ ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʦʠʩʭʦʜʷʱʝʝ ʠ ʜʝʡʩʪʚʫʝʪ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ ʩʧʦʩʦʙʝʥ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʠ ʦʙʫʯʘʪʴʩʷ 

ʥʘ ʩʚʦʸʤ ʦʧʳʪʝ, ʯʝʛʦ ʥʝ ʜʝʣʘʝʪ ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

ʆʙʦʙʱʘʷ ʧʨʠʚʝʜʸʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 

ʘʛʝʥʪʘʤʠ: 

- ʘʚʪʦʥʦʤʥʦʩʪʴ ï ʘʛʝʥʪ ʩʧʦʩʦʙʝʥ ʜʝʡʩʪʚʦʚʘʪʴ ʙʝʟ ʚʥʝʰʥʝʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʷ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʨʝʘʢʪʠʚʥʦʩʪʴ ï ʫʤʝʥʠʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʨʝʜʝ ʠ ʘʜʝʢʚʘʪʥʦ ʥʘ 

ʥʠʭ ʨʝʘʛʠʨʦʚʘʪʴ, ʘʜʘʧʪʠʨʫʷ ʩʚʦʸ ʧʦʚʝʜʝʥʠʝ; 

- ʧʨʦʘʢʪʠʚʥʦʩʪʴ ï ʘʛʝʥʪ ʥʝ ʪʦʣʴʢʦ ʨʝʘʛʠʨʫʝʪ, ʥʦ ʠ ʩʧʦʩʦʙʝʥ ʩʪʘʚʠʪʴ ʮʝʣʠ, 

ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʠʥʠʮʠʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʙʝʟ ʚʥʝʰʥʝʛʦ ʩʠʛʥʘʣʘ; 

- ʩʦʮʠʘʣʴʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʩ 

ʣʶʜʴʤʠ, ʦʙʤʝʥʠʚʘʷʩʴ ʜʘʥʥʳʤʠ, ʢʦʦʨʜʠʥʠʨʫʷ ʜʝʡʩʪʚʠʷ, ʨʘʩʧʨʝʜʝʣʷʷ 

ʟʘʜʘʯʠ; 
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- ʘʜʘʧʪʠʚʥʦʩʪʴ ï ʘʛʝʥʪ ʤʦʞʝʪ ʦʙʫʯʘʪʴʩʷ ʥʘ ʦʧʳʪʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʸ 

ʧʦʚʝʜʝʥʠʝ, ʫʣʫʯʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʩʦ ʚʨʝʤʝʥʝʤ [9]. 

ʉ ʫʯʸʪʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʧʦʜ ʀʀ-ʘʛʝʥʪʦʤ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ 

ʘʚʪʦʥʦʤʥʫʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ (ʧʨʦʛʨʘʤʤʥʫʶ ʠʣʠ ʬʠʟʠʯʝʩʢʫʶ), 

ʢʦʪʦʨʘʷ, ʥʘʭʦʜʷʩʴ ʚ ʥʝʢʦʪʦʨʦʡ ʩʨʝʜʝ, ʩʧʦʩʦʙʥʘ ʚʦʩʧʨʠʥʠʤʘʪʴ ʝʸ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʠ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ. 

ɸʛʝʥʪ ʨʝʘʣʠʟʫʝʪ ʮʠʢʣ ʚʦʩʧʨʠʷʪʠʷ, ʘʥʘʣʠʟʘ ʠ ʜʝʡʩʪʚʠʷ: ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ 

ʠʟ ʩʨʝʜʳ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʠʭ, ʚʳʙʠʨʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʜʯʸʨʢʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, 

ʥʦ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ, 

ʦʪʣʠʯʘʶʱʫʶ ʘʛʝʥʪʦʚ ʦʪ ʜʨʫʛʠʭ ʪʠʧʦʚ ʀʀ-ʩʠʩʪʝʤ. 
 

ЍЖГīİВĪВГıĻД! ЗЕЗĴВĩ! ĚĚ-ВĪГĲĴЕĩ;! ЕĳĮЗВĲĮГ-! ĭВįЖГĳİĿГıĻГ! ĭВīВķĮ-!
ĳЕĴГĲĶĮВİļĲĻГ!ĳЕЗİГīЗĴĩĮĿ 

ɼʘʣʝʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢʠʭ ʀʀ ʘʛʝʥʪʦʚ ʩʤʦʞʝʪ 

ʧʦʤʦʯʴ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʚʳʜʝʣʝʥʥʳʭ ʨʘʥʝʝ ʩʣʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʊʆʠʈ ʩ ʬʫʥʢʮʠʝʡ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ.  

ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʛʦ ʀʀ-ʘʛʝʥʪʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʚʩʝ ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ, 

ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʪʨʫʜʥʦʨʝʘʣʠʟʫʝʤʳʤ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʥʝʚʝʨʥʳʤ ʨʝʰʝʥʠʝʤ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʣʠʯʘʶʱʝʛʦʩʷ ʧʦ ʧʨʠʥʮʠʧʘʤ ʨʘʙʦʪʳ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʟʥʦʩʘ, ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ, ʯʪʦ 

ʜʝʣʘʝʪ ʤʦʥʦʣʠʪʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʠʟʙʳʪʦʯʥʦ ʩʣʦʞʥʦʡ ʠ ʤʘʣʦʧʨʠʛʦʜʥʦʡ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ. ʈʘʟʥʦʨʦʜʥʦʩʪʴ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʠ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʝʙʫʶʱʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʜʝʡʩʪʚʠʡ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ, ʪʘʢʞʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʝʜʠʥʦʛʦ ʘʛʝʥʪʘ. 

ɹʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʠ 

ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʀʀ-ʘʛʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʜʝʣʝʥʥʳʡ ʢʨʫʛ ʟʘʜʘʯ ʚ ʩʠʩʪʝʤʝ ʊʆʠʈ. ʇʦʜʦʙʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʧʦʟʚʦʣʠʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ, ʧʦʚʳʩʠʪʴ ʛʠʙʢʦʩʪʴ ʩʠʩʪʝʤʳ 

ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʝʧʝʥʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʘʨʜʠʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʇʝʨʚʳʤ ʀʀ-ʘʛʝʥʪʦʤ, ʢʦʪʦʨʦʛʦ ʩʪʦʠʪ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʊʆʠʈ ʷʚʣʷʝʪʩʷ ʘʛʝʥʪ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʟʘʧʘʩʘʤʠ 

ʟʘʧʯʘʩʪʝʡ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʢʦʥʪʨʦʣʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʦʧʦʣʥʝʥʠʷ ʩʢʣʘʜʩʢʠʭ ʟʘʧʘʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ [10]. 

ɿʘʜʘʯʠ, ʟʘʢʨʝʧʣʷʝʤʳʝ ʟʘ ʥʠʤ, ʠ ʧʝʨʝʯʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩ. 1. ɿʘʜʘʯʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʚʦʛʦ 

ʘʛʝʥʪʘ 

 

ɺʪʦʨʳʤ ʘʛʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʘʩʩʠʩʪʝʥʪ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʢʘʟʘʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʦʤʦʱʠ ʩʦʪʨʫʜʥʠʢʘʤ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʶʱʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʫʪʸʤ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ɿʘʜʘʯʠ, ʟʘʢʨʝʧʣʷʝʤʳʝ ʟʘ ʥʠʤ, ʠ ʧʝʨʝʯʝʥʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʈʠʩ. 2. ɿʘʜʘʯʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʪʦʨʦʛʦ ʘʛʝʥʪʘ 
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ɺʘʞʥʳʤ ʰʘʛʦʤ ʙʫʜʝʪ ʚʥʝʜʨʝʥʠʝ ʀʀ-ʘʛʝʥʪʘ ʧʦ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʨʝʞʠʤʦʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʙʫʜʝʪ ʚʳʷʚʣʷʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʬʘʢʪʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʘʛʝʥʪʘ 

ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʨʝʩʫʨʩʘ ʠ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʥʘʜʸʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤ. ʇʦʜʨʦʙʥʳʡ ʧʝʨʝʯʝʥʴ ʟʘʜʘʯ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.  

 
ʈʠʩ. 3. ɿʘʜʘʯʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʝʪʴʝʛʦ ʘʛʝʥʪʘ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʪʚʸʨʪʦʛʦ ʘʛʝʥʪʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʛʝʥʝʨʘʮʠʶ ʜʘʥʥʳʭ ʦ 

ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʦʪʢʘʟʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʩʮʝʥʘʨʠʝʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ, ʥʦ ʨʘʥʝʝ ʥʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʝʨʩʦʥʘʣʘ ʢ ʠʭ 

ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʠ ʫʩʪʨʘʥʝʥʠʶ [10]. ɿʘʜʘʯʠ, ʟʘʢʨʝʧʣʷʝʤʳʝ ʟʘ 

ʘʛʝʥʪʦʤ, ʠ ʧʝʨʝʯʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩ. 4. ɿʘʜʘʯʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʯʝʪʚʸʨʪʦʛʦ ʘʛʝʥʪʘ 
 

ʇʷʪʳʤ ʘʛʝʥʪʦʤ ʢ ʚʥʝʜʨʝʥʠʶ ʩʪʘʥʝʪ ʀʀ-ʘʛʝʥʪ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ 

ʥʘʟʥʘʯʝʥʠʶ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ɽʛʦ ʛʣʘʚʥʘʷ ʮʝʣʴ ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʬʠʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʦʚ, 

ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʠ ʧʨʠʦʨʠʪʝʪʦʚ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʟʥʘʯʝʥʠʝʤ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʙʨʠʛʘʜ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʌʫʥʢʮʠʦʥʘʣ ʧʷʪʦʛʦ ʘʛʝʥʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 

 
ʈʠʩ. 5. ɿʘʜʘʯʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʷʪʦʛʦ ʘʛʝʥʪʘ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʧʷʪʴ ʀʀ-

ʘʛʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʨʝʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ 

ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ ʊʆʠʈ ʩ ʬʫʥʢʮʠʝʡ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. ʂʦʤʧʣʝʢʩʥʦʝ 
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ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʘʛʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʘʜʸʞʥʦʩʪʴ ʠ 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʫʙʣʠʢʫʝʤʳʡ ʜʦʢʫʤʝʥʪ ʧʦʩʚʷʱʝʥ ʅʠʢʦʣʘʶ ʌʨʘʥʮʝʚʠʯʫ 

ʏʘʨʥʦʚʩʢʦʤʫ, ʧʨʠʛʣʘʰʝʥʥʦʤʫ ʚ 1907 ʛʦʜʫ ʚ ʀʤʧʝʨʘʪʦʨʩʢʦʝ ʤʦʩʢʦʚʩʢʦʝ 

ʪʝʭʥʠʯʝʩʢʦʝ ʫʯʠʣʠʱʝ ʜʣʷ ʯʪʝʥʠʷ (ʀʄʊʋ) ʢʫʨʩʘ "ʆʨʛʘʥʠʟʘʮʠʷ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʧʨʦʢʘʪʥʳʭ ʟʘʚʦʜʦʚ". ɺ ʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ 

ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʚ ʄʦʩʢʦʚʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʠ ʀʄʊʋ, ʥʦ ʠ ʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʘʨʴʝʨʘ ï ʨʘʙʦʪʘ ʥʘ ʟʘʚʦʜʘʭ ʩʪʨʘʥʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʠʢʦʣʘʡ ʌʨʘʥʮʝʚʠʯ ʏʘʨʥʦʚʩʢʠʡ, ʢʫʨʩ "ʆʨʛʘʥʠʟʘʮʠʷ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʧʨʦʢʘʪʥʳʭ ʟʘʚʦʜʦʚ", ʀʤʧʝʨʘʪʦʨʩʢʦʝ 

ʤʦʩʢʦʚʩʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʫʯʠʣʠʱʝ. 
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ɻʘʟʝʪʘ ʄʦʩʢʦʚʩʢiʷ ʚⱲʩʪʠ 13 ʤʘʷ (30 ʘʧʨʝʣʷ) 1907 ʛʦʜʘ ʚ ʩʪʘʪʴʝ 

çɿɸʂʃɸɼʂɸ ʍʈɸʄɸ-ʇɸʄʗʊʅʀʂɸè ʩʦʦʙʱʘʣʘ ʯʠʪʘʪʝʣʷʤ: çʉʝʛʦʜʥʷ ʥʘ 

ʍʦʜʳʥʩʢʦʤ ʧʦʣʝ ʩʦʩʪʦʷʣʘʩʴ ʟʘʢʣʘʜʢʘ ʭʨʘʤʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʣʫʞʠʪʴ 

ʧʘʤʷʪʥʠʢʦʤ ʙʳʚʰʝʤʫ ʤʦʩʢʦʚʩʢʦʤʫ ʛʝʥʝʨʘʣ-ʛʫʙʝʨʥʘʪʦʨʫ ʠ ʢʦʤʘʥʜʫʶʱʝʤʫ 

ʚʦʡʩʢʘʤʠ ʤʦʩʢʦʚʩʢʦʛʦ ʚʦʝʥʥʦʛʦ ʦʢʨʫʛʘ ʚʝʣʠʢʦʤʫ ʢʥʷʟʶ ʉʝʨʛʝʶ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯʫ ʠ ʚʩʝʤ ʚʝʨʥʳʤ ʜʦʣʛʫ ʠ ʧʨʠʩʷʛʝ ʩʣʫʛʘʤ ʎʘʨʩʢʠʤ, ʧʘʚʰʠʤ ʦʪ 

ʨʫʢʠ ʟʣʦʜʝʝʚ-ʨʝʚʦʣʶʮʠʦʥʝʨʦʚ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʜʦʣʛʘ ʩʣʫʞʙʳ ʎʘʨʶ ʠ ʦʪʝʯʝʩʪʚʫ. 

ɿʘʢʣʘʜʢʝ ʭʨʘʤʘ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʙʦʛʦʩʣʫʞʝʥʠʝ ʚ ʏʫʜʦʚʦʤ ʤʦʥʘʩʪʳʨʝ, ʛʜʝ ʚ 
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ʧʦʜʟʝʤʥʦʤ ʩʢʣʝʧʝ ʧʦʢʦʠʪʩʷ ʧʨʘʭ ʚʝʣ. ʢʥ. ʉʝʨʛʝʷ ɸʣʝʢʩʘʥʜʨʦʚʠʯʘè [1]. 

ɺ ʪʦʪ ʞʝ ʜʝʥʴ ʥʘ ʫʣʠʮʝ ʂʦʨʦʚʠʡ ʙʨʦʜ ʚ ʀʤʧʝʨʘʪʦʨʩʢʦʤ ʄʦʩʢʦʚʩʢʦʤ 

ʊʝʭʥʠʯʝʩʢʦʤ ʫʯʠʣʠʱʝ ʧʨʦʭʦʜʠʣʦ ʉʦʙʨʘʥʠʝ ʄʝʭʘʥʠʯʝʩʢʦʛʦ ʆʪʜʝʣʝʥʠʷ, ʛʜʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʜʦʢʣʘʜʥʘʷ ʟʘʧʠʩʢʘ, ʚʥʝʩʝʥʥʘʷ ʘʜʲʶʥʢʪ-ʧʨʦʬʝʩʩʦʨʦʤ14 

ɸʣʝʢʩʘʥʜʨʦʤ ʀʚʘʥʦʚʠʯʝʤ ɸʩʪʨʦʚʳʤ15, ʧʨʦʬʝʩʩʦʨʘʤʠ ʉʠʜʦʨʦʚʳʤ ɸʥʘʪʦʣʠʝʤ 

ʀʚʘʥʦʚʠʯʝʤ16, ɻʨʠʥʝʚʠʮʢʠʤ ɺʳʩʝʣʝʥʠʝʤ ʀʛʥʘʪʴʝʚʠʯʝʤ17 ʠ ɻʘʚʨʠʣʝʥʢʦ, 

ɸʣʝʢʩʘʥʜʨʦʤ ʇʘʚʣʦʚʠʯʝʤ18. 

ɺ ʜʦʢʣʘʜʥʦʡ ʟʘʧʠʩʢʝ ʫʢʘʟʘʥʳ ʚʫʟʳ, ʢʦʪʦʨʳʝ ʦʢʦʥʯʠʣ ʏʘʨʥʦʚʩʢʠʡ, 

ʧʝʨʝʯʠʩʣʝʥʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ ʦʥ ʨʘʙʦʪʘʣ, ʥʘʯʠʥʘʷ ʩ ʄʳʪʠʱʝʥʩʢʦʛʦ 

ʣʝʩʦʧʠʣʴʥʦʛʦ ʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ. ʇʦʪʦʤ ʦʥ ʩʣʫʞʠʣ ʚ çʆʙʱʝʩʪʚʦ 

ʠʩʪʴʠʥʩʢʠʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚè, ʥʦ ʙʦʣʝʝ ʚʩʝʛʦ 

ʏʝʨʥʷʚʩʢʠʡ ʩʣʫʞʠʣ ʚ ʉʦʨʤʦʚʦ.  

ɺ ʄʳʪʠʱʘʭ ʏʘʨʥʦʚʩʢʠʡ ʧʨʦʷʚʠʣ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʠʥʞʝʥʝʨ. ɺʘʣʝʥʪʠʥʘ 

ɹʣʦʭʠʥʘ, ʢʨʘʝʚʝʜ, ʛ. ʄʳʪʠʱʠ ʧʠʰʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʚʭʦʜʠʣ ʩ ʩʦʩʪʘʚ ʪʝʘʪʨʘʣʴʥʦʡ 

ʣʶʙʠʪʝʣʴʩʢʦʡ ʪʨʫʧʧʳ ʚ ɹʦʣʴʰʠʭ ʄʳʪʠʱʘʭ, ʩʦʟʜʘʥʥʦʡ çʠʟ ʤʝʩʪʥʦʡ 

ʠʥʪʝʣʣʠʛʝʥʮʠʠè [2].  

ɺʳʩʢʘʞʝʤ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʉʦʨʤʦʚʦ ʏʘʨʥʦʚʩʢʠʡ ʧʦʧʘʣ ʥʝ ʩʣʫʯʘʡʥʦ: 

ʨʝʢʦʤʝʥʜʘʮʠʶ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʟʘʚʦʜ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʣ ʚʳʧʫʩʢʥʠʢ ʀʄʊʋ 1893 

ʛʦʜʘ ʅʠʢʦʣʘʡ ɺʘʩʠʣʝʚʠʯ ʂʘʙʘʯʠʥʩʢʠʡ19.  

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʤʫʟʝʝ ʭʨʘʥʠʪʩʷ ʝʛʦ ʬʦʪʦ: çʂʘʙʘʯʠʥʩʢʠʡ 

ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ, ʠʥʞʝʥʝʨ ʉʦʨʤʦʚʩʢʦʛʦ ʟʘʚʦʜʘ. ɼʤʠʪʨʠʝʚ ʄ.ʇ. 1904 ʛ.è. 

 
14 ɸʜʲʶʥʢʪ (ʣʘʪ.) ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʩʪʘʚʣʝʥʥʳʡ ʢ ʯʠʥʦʚʥʠʢʫ ʧʦʤʦʱʥʠʢ ʠʣʠ ʟʘʤʝʩʪʠʪʝʣʴ; ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʢ 
ʧʦʞʠʣʦʤʫ ʣʠʮʫ ʜʫʭʦʚʥʦʛʦ ʟʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʫʞʝ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʥʷʪʴ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʚʦ ʚʩʝʤ ʠʭ 
ʦʙʲʝʤʝ, ʧʨʠʩʪʘʚʣʷʝʪʩʷ ɸ. (ʚʠʢʘʨʠʡ). ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠ ʘʢʘʜʝʤʠʷʭ ʚʪʦʨʦʡ ʟʘʤʝʩʪʠʪʝʣʴ 
ʠʟʚʝʩʪʥʦʡ ʥʘʫʯʥʦʡ ʢʘʬʝʜʨʳ ʥʘʟʳʚʘʝʪʩʷ ɸ., ʪʘʢ ʢʘʢ ʝʛʦ ʦʙʷʟʘʥʥʦʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 
ʧʦʤʦʛʘʪʴ ʠ ʟʘʩʪʫʧʘʪʴ ʤʝʩʪʦ ʛʣʘʚʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʝʝ. 

ʕʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʡ ʉʣʦʚʘʨʴ ʌ.ɸ.ɹʨʦʢʛʘʫʟʘ ʠ ʀ.ɸ.ɽʬʨʦʥʘ 
15 ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ ɸʩʪʨʦʚ (1872-1919) - ʚʳʜʘʶʱʠʡʩʷ ʠʥʞʝʥʝʨ-ʛʠʜʨʘʚʣʠʢ, ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ 
ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (1911-1914), ʧʨʦʬʝʩʩʦʨ ʠ ʧʝʨʚʳʡ ʜʝʢʘʥ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 
ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʄʦʩʢʦʚʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʠʣʠʱʘ 
16 ʉʠʜʦʨʦʚ ɸʥʘʪʦʣʠʡ ʀʚʘʥʦʚʠʯ ʋʯʸʥʳʡ-ʤʝʭʘʥʠʢ, ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤʘʰʠʥ ʠ ʜʝʪʘʣʝʡ. 
ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʉʌʉʈ (1928). ʆʢʦʥʯʠʣ ʚ 1891 ʛ. ʀʤʧʝʨʘʪʦʨʩʢʦʝ ʄʦʩʢʦʚʩʢʦʝ 
ʪʝʭʥʠʯʝʩʢʦʝ ʫʯʠʣʠʱʝ (ʀʄʊʋ), ʫʯʠʣʩʷ ʪʘʢʞʝ ʟʘ ʛʨʘʥʠʮʝʡ (ɻʝʨʤʘʥʠʷ, ʐʚʝʡʮʘʨʠʷ). ʉ 1892 ʛ. ï ʯʣʝʥ 
ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʨʠ ʀʄʊʋ. ʉ 1898 ʛ. ʧʨʦʬʝʩʩʦʨ. ɺ 1907-1912 ʛʛ. ʧʨʝʧʦʜʘʚʘʣ ʯʝʨʯʝʥʠʝ ʠ ʚʸʣ 
ʢʫʨʩ "ʋʩʪʨʦʡʩʪʚʦ ʤʘʰʠʥ" ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʤ ʠ ʭʠʤʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʷʭ. ɺ 1915-1921 ʛʛ. - ʜʝʢʘʥ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʀʄʊʋ. ɺ 1921ð1923 ʛ. - ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʉʦʚʝʪʩʢʦʡ ʈʦʩʩʠʠ ʚ ɹʶʨʦ ʠʥʦʩʪʨʘʥʥʦʡ 
ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʝ ʈʉʌʉʈ ʚ ɻʝʨʤʘʥʠʠ. 
17 ɻʨʠʥʝʚʝʮʢʠʡ ɺʘʩʠʣʠʡ ʀʛʥʘʪʴʝʚʠʯ  ɺ 1896 ʛʦʜʫ ʦʢʦʥʯʠʣ ʀʤʧʝʨʘʪʦʨʩʢʦʝ ʄʦʩʢʦʚʩʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ 
ʫʯʠʣʠʱʝ ʠ ʦʩʪʘʚʣʝʥ ʧʨʠ ʥʸʤ ʥʘ ʜʦʣʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʢʨʘʥʦʚ. ʉ 1900 
ʛʦʜʘ ð ʘʜʲʶʥʢʪ-ʧʨʦʬʝʩʩʦʨ, ʩ 1904 ʛʦʜʘ ð ʧʨʦʬʝʩʩʦʨ, ʩ 1914 ʛʦʜʘ ð ʜʠʨʝʢʪʦʨ ʫʯʠʣʠʱʘ. ʇʨʦʬʝʩʩʦʨ ɺ. ʀ. 
ɻʨʠʥʝʚʝʮʢʠʡ ʥʘʨʷʜʫ ʩ ʂ. ɺ. ʂʠʨʰʝʤ ʩʪʘʣ ʦʩʥʦʚʘʪʝʣʝʤ ʤʦʩʢʦʚʩʢʦʡ ʥʘʫʯʥʦʡ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ ʰʢʦʣʳ. 
18 ɻʘʚʨʠʣʝʥʢʦ, ɸʣʝʢʩʘʥʜʨ ʇʘʚʣʦʚʠʯ ʨʫʩʩʢʠʡ ʠʥʞʝʥʝʨ ʠ ʧʨʦʤʳʰʣʝʥʥʠʢ, ʧʝʨʚʳʡ ʚʳʙʨʘʥʥʳʡ ʜʠʢʪʦʨ 
ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʯʠʣʠʱʘ. ʆʩʥʦʚʘʣ ʢʘʬʝʜʨʫ çʉʦʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʚ ʤʘʰʠʥ ʠ ʟʘʚʦʜʦʚ ʠ 
ʪʝʭʥʦʣʦʛʠʠ ʤʝʪʘʣʣʦʚ ʠ ʜʝʨʝʚʘè. 
19 ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʅʠʢʦʣʘʶ ɺʘʩʠʣʝʚʠʯʫ ʂʘʙʘʯʠʥʩʢʦʤʫ. 
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ʈʠʩ. 1. ʂʘʙʘʯʠʥʩʢʠʡ ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ  

//https://catalog.shm.ru/api/spf/x2Ax-

5bXnQZW3bTe247NwmI8jPl0IeGANYcUiDENiAUmakYkneC7z6qTQwmtFRCI.webp?w=1000&h=1

000 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.11.2025) 

 
ɺ ʧʫʙʣʠʢʘʮʠʠ çʉʦʚʳ ʤʝʭʘʥʠʢʘ ʂʘʙʘʯʠʥʩʢʦʛʦè (20 ʠʶʣʷ 2021) ɸʣʝʢʩʝʡ 

ʅʠʢʦʣʘʝʚ ʠʟ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ ʧʠʰʝʪ, ʯʪʦ ʚ ʜʦʢʫʤʝʥʪʘʭ ʘʨʭʠʚʥʦʛʦ ʬʦʥʜʘ 

ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʜʫʭʦʚʥʦʡ ʢʦʥʩʠʩʪʦʨʠʠ, çʚ ʤʝʪʨʠʯʝʩʢʦʡ ʢʥʠʛʝ ʉʧʘʩʦ-

ʇʨʝʦʙʨʘʞʝʥʩʢʦʡ ʮʝʨʢʚʠ ʩʝʣʘ ʉʦʨʤʦʚʦ (ʧʨʠ ʉʦʨʤʦʚʩʢʠʭ ʟʘʚʦʜʘʭ) ɹʘʣʘʭʥʠʥʩʢʦʛʦ 

ʫʝʟʜʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʛʫʙʝʨʥʠʠ ʟʘ 22 ʷʥʚʘʨʷ 1906 ʛʦʜʘ ʠʤʝʝʪʩʷ ʟʘʧʠʩʴ ˉ31 ʦ 

ʢʨʝʱʝʥʠʠ ʜʝʚʦʯʢʠ ɸʥʥʳ, ʨʦʜʠʚʰʝʡʩʷ 14 ʷʥʚʘʨʷ. ɽʸ ʨʦʜʠʪʝʣʠ ï ʠʥʞʝʥʝʨ-

ʤʝʭʘʥʠʢ ʅʠʢʦʣʘʡ ʌʨʘʥʮʝʚʠʯ ʏʘʨʥʦʚʩʢʠʡ ʠ ʞʝʥʘ ʝʛʦ ʆʣʴʛʘ ʄʠʭʘʡʣʦʚʥʘ, ʦʙʘ 

ʧʨʘʚʦʩʣʘʚʥʳʝ. ɺʦʩʧʨʠʝʤʥʠʢʘʤʠ, ʪʦ ʝʩʪʴ ʢʨʸʩʪʥʳʤʠ ʟʘʧʠʩʘʥʳ ʧʦʤʦʱʥʠʢ 

ʧʨʠʩʷʞʥʦʛʦ ʧʦʚʝʨʝʥʥʦʛʦ ɺʣʘʜʠʤʠʨ ʄʠʭʘʡʣʦʚ ʉʘʧʝʞʢʦ, ʠʥʞʝʥʝʨ-ʤʝʭʘʥʠʢ 

ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʂʘʙʘʯʠʥʩʢʠʡ ʠ ʞʝʥʘ ʧʨʦʬʝʩʩʦʨʘ ɸʥʥʘ ɺʘʩʠʣʴʝʚʘ 

ʉʘʧʝʞʢʦè [3]. 
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ʈʠʩ. 2. ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ʂʘʙʘʯʠʥʩʢʠʡ ʩ ʩʫʧʨʫʛʦʡ 

https://holiday-trips.ru/wp-content/uploads/2021/07/16-kabatsinski.jpg(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

15.12.2025) 

ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʝʱʝ ʦʜʠʥ ʰʪʨʠʭ ʢ ʧʦʨʪʨʝʪʫ ʂʘʙʘʯʠʥʩʢʦʛʦ: ʚ ʜʦʢʫʤʝʥʪʝ 

çʇʠʩʴʤʦ ʞʝʥʝ ʠʥʞʝʥʝʨʘ ʉʦʨʤʦʚʩʢʠʝ ʟʘʚʦʜʳ ʤʝʭʘʥʠʢ ʂʘʙʘʯʠʥʩʢʠʡ 1905 ʛ.è 

ʦʪʤʝʯʝʥʦ, ʯʪʦ çʚ 1893 ʛʦʜʫ ʧʦʣʫʯʠʣ ʜʠʧʣʦʤ ʠʥʞʝʥʝʨʘ-ʤʝʭʘʥʠʢʘ, ʯʪʦʙʳ 

ʩʦʟʜʘʚʘʪʴ ʧʘʨʦʭʦʜʳ, ʂʘʙʘʯʠʥʩʢʠʡ ʩʣʫʞʠʣ ʠʥʞʝʥʝʨʦʤ-ʤʝʭʘʥʠʢʦʤ ʥʘ 

ʉʦʨʤʦʚʩʢʦʤ ʟʘʚʦʜʝ. ʇʨʝʜʧʨʠʷʪʠʝ ʩʪʨʦʠʣʦ ʜʦʤʘ ʜʣʷ ʩʣʫʞʘʱʠʭ ʥʘ ʤʝʩʪʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʫʣʠʮʳ ɿʘʚʦʜʩʢʦʡ ʧʘʨʢ, ʠ ʂʘʙʘʯʠʥʩʢʠʡ ʥʘʚʝʨʥʷʢʘ ʠʤʝʣ ʪʘʤ 

ʭʦʨʦʰʫʶ ʢʚʘʨʪʠʨʫ. ʀʤʷ ʩʫʧʨʫʛʠ ʠʥʞʝʥʝʨʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʘʡʪʠ ʥʝ ʫʜʘʣʦʩʴ (!!!) 

ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʳʥʦʚʴʷ ɻʝʦʨʛʠʡ ʠ ʅʠʢʦʣʘʡ ʨʦʜʠʣʠʩʴ ʚ ʉʦʨʤʦʚʝ ʠ 

ʥʝʩʢʦʣʴʢʦ ʜʝʪʩʢʠʭ ʣʝʪ ʧʨʦʞʠʣʠ ʩ ʨʦʜʠʪʝʣʷʤʠ ʪʘʤè [4]. 
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ʈʠʩ. 3. ʉʧʘʩʦ-ʇʨʝʦʨʘʞʝʥʩʢʠʡ ʩʦʙʦʨ ʚ ʉʦʨʤʦʚʝ, 1910 ï 1917 ʛʦʜʳ.  

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʩʥʠʤʢʘ ʚʠʜʝʥ ʜʦʤ ʟʘʚʦʜʩʢʠʭ ʠʥʞʝʥʝʨʦʚ 
https://files.pravda-nn.ru/2023/01/Sormovo_Dmitriev_200123.jpg (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

16.10.2025) 

 
ʉʪʦʠʪ ʥʘʧʦʤʥʠʪʴ ʯʠʪʘʪʝʣʷʤ, ʯʪʦ ʟʘʚʦʜ ʉʦʨʤʦʚʦ ʙʳʣ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ 

ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʈʦʩʩʠʠ.  

 

 
ʈʠʩ. 4. ʉʦʨʤʦʚʦ. ʆʙʱʠʡ ʚʠʜ 

https://avatars.mds.yandex.net/i?id=ec1e0dba37ac0ba4f41b165d5e22c358_l-5332625-images-

thumbs&n=13 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.10.2025) 
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ɺ 1901 ʛʦʜʫ ʟʘʚʦʜ ʟʘʥʠʤʘʣ ʦʛʨʦʤʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʠʤʝʷ ʚ ʩʪʨʫʢʪʫʨʝ 155 

ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ, ʤʘʩʪʝʨʩʢʠʭ ʠ ʩʣʫʞʙ, ʚ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʣʠ ʦʢʦʣʦ 10 000 

ʯʝʣʦʚʝʢ. ɺ 31 ʮʝʭʘʭ ʜʝʡʩʪʚʦʚʘʣʠ ʧʘʨʦʚʳʝ ʤʘʰʠʥʳ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 4200 ʣ.ʩ., 

8 ʧʫʜʣʠʥʛʦʚʳʭ ʧʝʯʝʡ, 20 ʩʚʘʨʦʯʥʳʭ ʠ ʢʘʣʠʣʴʥʳʭ ʧʝʯʝʡ, 7 ʤʘʨʪʝʥʦʚʩʢʠʭ, 24 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ, 6  ʪʠʛʝʣʴʥʳʭ ʧʝʯʝʡ, 2 ʚʘʛʨʘʥʢʠ, 222 ʢʫʟʥʝʯʥʳʭ ʛʦʨʥʘ, 6 

ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ, 36 ʧʘʨʦʚʳʭ ʤʦʣʦʪʦʚ, 804 ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʠ 36 

ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʩʪʘʥʢʦʚ, 6 ʣʝʩʦʧʠʣʦʢ [5].  

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʩʣʝʜ ʟʘ ʜʦʢʫʤʝʥʪʦʤ, ʧʦʜʧʠʩʘʥʥʦʤ ʧʨʦʬʝʩʩʦʨʘʤʠ ʀʄʊʋ ʦ 

ʧʨʠʚʣʝʯʝʥʠʠ ʏʘʨʥʦʚʩʢʦʛʦ ʢ ʯʪʝʥʠʶ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ, ʚ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʝ 

ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʯʠʪʘʪʝʣʷʤ ʜʦʩʪʫʧʥʳ ʜʦʢʫʤʝʥʪʳ ʦ ʝʛʦ ʢʘʨʴʝʨʝ ʚ 

ʫʯʠʣʠʱʝ: ʦʙ ʠʟʙʨʘʥʠʠ ʏʘʨʥʦʚʩʢʦʛʦ ʥʘ ʜʦʣʞʥʦʩʪʴ ʀʥʩʧʝʢʪʦʨʘ ʋʯʝʙʥʳʭ 

ʤʘʩʪʝʨʩʢʠʭ ʋʯʠʣʠʱʘ [6,7], ʆʪʯʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʅ. ʏʘʨʥʦʚʩʢʦʛʦ ʦ ʢʫʨʩʝ 

"ʆʙʦʨʫʜʦʚʘʥʠʝ ʟʘʚʦʜʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʚʦʜʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ" [8], ʟʘʧʠʩʢʘ 

ʏʘʨʥʦʚʩʢʦʛʦ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʚʦʜʘ ʀʄʊʋ ʚ ʫʯʝʙʥʦʤ ʦʪʥʦʰʝʥʠʠ [9], ʜʦʢʣʘʜ 

ɿʘʩʣʫʞʝʥʥʦʛʦ ʇʨʦʬʝʩʩʦʨʘ ʉ. ɸ. ʌʝʜʦʨʦʚʘ ʦ ʏʘʨʥʦʚʩʢʦʤ ʅ.ʌ. [10]. 

 
ʈʠʩ. 5. ɾʝʣʝʟʥʦ-ʧʝʨʝʜʝʣʦʯʥʳʝ (ʧʨʦʢʘʪʥʳʝ) ʮʝʭʘ ʉʦʨʤʦʚʩʢʦʛʦ ʟʘʚʦʜʘ. 

1892 ï 1908/https://andcvet.narod.ru/novgorod/niz/05/max/55.jpg (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

15.10.2025) 

 
ɺʠʜ ʮʝʭʘ, ʢʦʪʦʨʳʤ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʫʢʦʚʦʜʠʣ ʅʠʢʦʣʘʡ ʌʨʘʥʮʝʚʠʯ 

ʏʘʨʥʦʚʩʢʠʡ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʘʞʥʦ ʧʦʢʘʟʳʚʘʪʴ ʩʪʫʜʝʥʪʘʤ ʠ ʤʦʣʦʜʳʤ 

ʩʦʪʨʫʜʥʠʢʘʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʝʜʴ ʨʘʙʦʪʘʷ ʪʘʤ, ʙʫʜʫʱʠʡ ʘʚʪʦʨ 

ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʫʯʝʙʥʠʢʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʛʦʪʦʚʠʣ ʜʚʝ ʥʘʫʯʥʳʭ 

ʩʪʘʪʴʠ, ʥʘ ʢʦʪʦʨʳʝ ʩʩʳʣʘʣʠʩʴ ʨʝʢʦʤʝʥʜʦʚʘʚʰʠʝ ʝʛʦ ʢ ʨʘʙʦʪʝ ʚ ʫʯʠʣʠʱʝ ʙʫʜʫʱʠʝ 

ʢʦʣʣʝʛʠ.  

 

ʈʝʢʦʤʝʥʜʘʮʠʷ ʠʥʞʝʥʝʨ-ʤʝʭʘʥʠʢʘ ʅ. ʌ. ʏʘʨʥʦʚʩʢʦʛʦ ʜʣʷ ʯʪʝʥʠʷ 

ʢʫʨʩʦʚ "ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʧʨʦʢʘʪʥʳʭ ʟʘʚʦʜʦʚ" 

ʠ "ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʢʘʪʥʳʭ ʠ ʢʫʟʥʝʯʥʳʭ ʤʘʰʠʥ ʠ ʧʨʠʙʦʨʦʚ" : ʇʨʠʣʦʞʝʥʠʝ 3-

ʝ ʢ ʇʨʦʪʦʢʦʣʫ ˉ 24 ʋʯʝʙʥʦʛʦ ʂʦʤʠʪʝʪʘ ʀʄʊʋ 21 ʤʘʷ 1907 ʛ., ʩʪ. 26 / ɸʩʪʨʦʚ ɸ. 

ʀ., ʉʠʜʦʨʦʚ ɸ. ʀ., ɻʨʠʥʝʚʝʮʢʠʡ ɺ. ʀ., ɻʘʚʨʠʣʝʥʢʦ ɸ. ʇ. // ʀʟʚʝʩʪʠʷ : ʩʙʦʨʥʠʢ 
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ʩʪʘʪʝʡ. - 1906-1907. - ʊ. 2 : 1906-1907 ʫʯʝʙʥʳʡ ʛʦʜ: ʇʨʦʪʦʢʦʣʳ ʟʘʩʝʜʘʥʠʡ ʚ 

ʀʄʊʋ ʟʘ 1906-1907ʛʛ.; ʍʨʦʥʠʢʘ ʚʳʩʰʝʡ ʰʢʦʣʳ (ʉʚʝʜʝʥʠʷ ʦ ʨʫʩʩʢʠʭ ʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʚʳʩʰʠʭ ʰʢʦʣʘʭ). - ʉ. 360-362 (1-ʷ ʧʘʛ.) . 

ʇʨʠʣʦʞʝʥʠʝ 3-ʝ ʢ ʧʨʦʪʦʢʦʣʫ ʋʯʝʙʥ. ʂʦʤ. 21 ʤʘʷ 1907 ʛ., ʩʪ. 26. 

ɺ ʉʦʙʨʘʥʠʝ ʄʝʭʘʥʠʯʝʩʢʦʛʦ ʆʪʜʝʣʝʥʠʷ ʘʜ.-ʧʨʦʬ. ɸʣ.ɸʩʪʨʦʚʘ, ʧʨʦʬ. 

ʉʠʜʦʨʦʚʘ, ɻʨʠʥʝʚʝʮʢʦʛʦ ʠ ɻʘʚʨʠʣʝʥʢʦ ʜʦʢʣʘʜʥʘʷ ʟʘʧʠʩʢʘ. 

 

ɼʣʷ ʯʪʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʢʫʨʩʦʚ çʦʨʛʘʥʠʟʘʮʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʧʨʦʢʘʪʥʳʭ ʟʘʚʦʜʦʚè ʠ çʧʦʩʪʨʦʝʥʠʝ ʧʨʦʢʘʪʥʳʭ ʠ ʢʫʟʥʝʯʥʳʭ 

ʤʘʰʠʥ ʠ ʧʨʠʙʦʨʦʚè, ʘ ʪʘʢʞʝ ʜʣʷ ʨʫʢʦʚʦʜʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʪʜʝʣʝʥʠʝʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʤʳ, ʥʠʞʝʧʦʜʧʠʩʘʚʰʠʝʩʷ, ʠʤʝʝʤ ʯʝʩʪʴ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʠʥʞʝʥʝʨʘ-ʤʝʭʘʥʠʢʘ ʅ.ʌ. ʏʘʨʥʦʚʩʢʦʛʦ, ʢʘʢ ʚʧʦʣʥʝ ʧʦʜʭʦʜʷʱʝʛʦ ʢʘʥʜʠʜʘʪʘ.  

ʅ.ʌ. ʏʘʨʥʦʚʩʢʠʡ ʦʢʦʥʯʠʣ ʢʫʨʩ ʩ ʜʠʧʣʦʤʦʤ 1 ʩʪʝʧʝʥʠ ʚ ʄʦʩʢʦʚʩʢʦʤ 

ʋʥʠʚʝʨʩʠʪʝʪʝ ʧʦ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʬʘʢʫʣʴʪʝʪʫ, ʧʦʩʪʫʧʠʣ ʟʘʪʝʤ ʚ 

ʀʤʧʝʨʘʪʦʨʩʢʦʝ ʊʝʭʥʠʯʝʩʢʦʝ ʋʯʠʣʠʱʝ, ʛʜʝ ʦʢʦʥʯʠʣ ʢʫʨʩ ʚ 1896 ʛ ʩ ʟʚʘʥʠʝʤ 

ʠʥʞʝʥʝʨ-ʤʝʭʘʥʠʢ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ ʅ.ʌ. ʏʘʨʥʦʚʩʢʠʡ ʩʦʩʪʦʷʣ ʦʢʦʣʦ 1 İ ʣʝʪ 

ʧʦʤʦʰʥʠʢʦʤ ʜʠʨʝʢʪʦʨʘ ʄʳʪʠʱʝʥʩʢʦʛʦ ʣʝʩʦʧʠʣʴʥʦʛʦ ʠ 

ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ, ʟʘʥʠʤʘʷʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʝʛʦ ʧʦʩʪʨʦʡʢʦʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʠ ʯʝʤ ʠʤʝʣ ʦʪ ʟʘʚʦʜʘ ʢʦʤʘʥʜʠʨʦʚʢʫ ʚ ʇʦʣʝʩʴʝ ʠ ɺʦʣʳʥʴ ʜʣʷ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʣʝʩʦʧʠʣʴʥʳʤ ʜʝʣʦʤ. ɼʘʣʝʝ, ʦʢʦʣʦ 2 ʣʝʪ ʅ.ʌ. ʩʣʫʞʠʣ ʚ 

ʀʩʪʴʠʥʩʢʦʤ ʟʘʚʦʜʝ, ʟʘʥʠʤʘʣʩʷ ʩʥʘʯʘʣʘ ʧʨʠʝʤʢʦʡ ʤʦʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ 

ɽʢʘʪʝʨʠʥʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ɹʨʷʥʩʢʦʛʦ ʦʙ-ʚʘ, ʘ ʟʘʪʝʤ ʩʦʩʪʦʷʣ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʤʘʩʪʝʨʩʢʦʡ ʀʩʪʴʠʥʩʢʦʛʦ ʟʘʚʦʜʘ. ɺʝʩʥʦʡ 1899 ʛ. ʧʦʜʛʦʪʦʚʣʷʣʦʩʴ ʜʝʣʦ ʦ 

ʥʘʟʥʘʯʝʥʠʠ ʅ.ʌ. ʏʘʨʥʦʚʩʢʠʤ ʩʪʠʧʝʥʜʠʘʪʦʤ ʧʨʠ ʋʯʠʣʠʱʝ ʜʣʷ ʧʦʝʟʜʢʠ ʟʘ 

ʛʨʘʥʠʮʫ ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʦʙʣʘʩʪʝʡ ʪʝʭʥʦʣʦʛʠʠ ʤʝʪʘʣʣʦʚ. ʅʦ ʪʘʢ ʢʘʢ ʟʘʜʝʨʞʢʘ 

ʧʨʦʠʟʦʰʣʘ ʟʘ ʠʟʳʩʢʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠ ʪʘʢ ʢʘʢ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʅ.ʌ. ʏʘʨʥʦʚʩʢʠʡ 

ʧʦʣʫʯʠʣ ʧʨʝʜʣʦʞʝʥʠʝ ʦʪ ʉʦʨʤʦʚʩʢʦʛʦ ʟʘʚʦʜʘ, ʪʦ ʢʦʤʘʥʜʠʨʦʚʘʥʠʝ ʝʛʦ ʟʘ ʛʨʘʥʠʮʫ 

ʥʝ ʩʦʩʪʦʷʣʦʩʴ. ʉ ʤʘʷ 1899 ʛ. ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʅ.ʌ. ʩʣʫʞʠʣ ʥʘ ʉʦʨʤʦʚʩʢʦʤ 

ʟʘʚʦʜʝ, ʛʜʝ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʩʦʩʪʦʷʣ ʤʝʭʘʥʠʢʦʤ ʧʨʦʢʘʪʥʦʛʦ ʮʝʭʘ ʠ ʟʘʪʝʤ 

ʧʦʣʫʯʠʣ ʚʝʩʴ ʧʨʦʢʘʪʥʳʭ ʮʝʭ ʚ ʩʚʦʝ ʟʘʚʝʜʦʚʘʥʠʝ. ɺ ʵʪʦʡ ʨʦʣʠ ʅ.ʌ. ʠʤʝʣ ʩʣʫʯʘʡ 

ʧʨʠʤʝʥʠʪʴ ʩʚʦʠ ʙʦʛʘʪʳʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʟʥʘʥʠʷ ʠ ʵʥʝʨʛʠʶ ʚ ʰʠʨʦʢʦʤ ʨʘʟʤʝʨʝ, ʯʪʦ 

ʚʳʨʘʟʠʣʦʩʴ, ʤʝʞʜʫ ʧʨʦʯʠʤ, ʧʦʣʥʳʤ ʧʝʨʝʫʩʪʨʦʡʩʪʚʦʤ ʮʝʭʘ, ʢʘʢ ʚ ʩʤʳʩʣʝ  

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʩʤʳʩʣʝ ʨʘʟʤʝʱʝʥʠʷ; ʥʝʢʦʪʦʨʳʝ ʤʘʰʠʥʳ, ʢʘʢ 

ʣʠʩʪʦʧʨʦʢʘʪʥʳʡ ʩʪʘʥ ʊʦʤʠʩʘ, ʙʳʣ ʢʫʧʣʝʥ ʠ ʣʠʰʴ ʫʩʪʘʥʦʚʣʝʥ ʠ ʥʘʣʘʞʝʥ ʅ.ʌ-ʤ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʞʝ ʤʘʰʠʥ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʙʳʣʠ  ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʨʦʝʢʪʘʤ ʅ.ʌ. 

ʠ ʧʦʜ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ.  ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ 

ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʥʘʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ ʧʝʯʝʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʤʝʪʘʣʣʘ ʧʦ ʤʘʩʪʝʨʩʢʦʡ, ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʜʝʥʩʘʮʠʠ ʫ ʧʘʨʦʚʳʭ ʤʘʰʠʥ, ʨʷʜ 

ʫʣʫʯʰʝʥʠʡ ʫ ʢʦʪʣʦʚ ʠ ʪ.ʜ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʩʪʝʨʩʢʦʡ ʚ ʪʨʠ ʨʘʟʘ, ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ ʥʘ ʤʫʜ 

ʠʟʜʝʣʠʷ ʚ 2 ʨʘʟʘ, ʫʚʝʣʠʯʝʥʠʝ ʚʝʩʘ ʠʟʜʝʣʠʡ (ʩ 1 ʜʦ 3 ʣʠʩʪʦʚʦʡ ʙʦʣʚʘʥʢʠ), ʚʚʝʜʝʥʠʝ 

8-ʤʠ ʯʘʩʦʚʦʛʦ ʪʨʫʜʘ ʧʦ 3 ʩʤʝʥʳ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʅ.ʌ. ʩʦʩʪʘʚʠʣ ʦʙʰʠʨʥʳʡ 

ʧʨʦʝʢʪ ʥʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʢʘʪʥʦʛʦ ʦʪʜʝʣʘ ʚ ʉʦʨʤʦʚʝ; ʧʨʦʝʢʪ ʵʪʦʪ ʙʳʣ ʧʨʠʥʷʪ 

ʧʨʘʚʣʝʥʠʝʤ ʟʘʚʦʜʘ, ʥʦ ʥʝ ʦʩʫʱʝʩʪʚʣʝʥ, ʪʘʢ ʢʘʢ ʨʫʩʩʢʦ-ʷʧʦʥʩʢʘʷ ʚʦʡʥʘ ʩʦʟʜʘʣʘ 

ʢʨʫʧʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʫʜʥʝʥʠʷ. ɹʫʜʫʯʠ ʚ ʉʦʨʤʦʚʝ, ʅ.ʌ. ʥʝ ʨʘʟ ʧʦʣʫʯʘʣ 

ʢʦʤʘʥʜʠʨʦʚʢʠ ʧʦ ʈʦʩʩʠʠ, ʪʘʢ ʯʪʦ ʠʤʝʣ ʩʣʫʯʘʡ ʠʟʫʯʠʪʴ ʧʨʦʢʘʪʥʦʝ ʜʝʣʦ ʚʦ ʚʩʝʭ 

ʧʦʯʪʠ ʨʫʩʩʢʠʭ ʧʨʦʢʘʪʥʳʭ ʟʘʚʦʜʘʭ; ʩʘʤʦ ʩʦʙʦʶ ʨʘʟʫʤʝʝʪʩʷ, ʯʪʦ ʠ ʯʠʩʪʦ 
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ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʘʩʪʝʨʩʢʘʷ, ʥʝʠʟʙʝʞʥʦ ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʧʨʦʢʘʪʥʦʛʦ ʮʝʭʘ, ʅ.ʌ. 

ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ. ʅʘʢʦʥʝʮ, ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ ʅ.ʌ. ʚ ʨʝʜʘʢʮʠʶ ɹʶʣʣʝʪʝʥʷ 

ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦ-ʚʘ ʜʚʝ ʩʪʘʪʴʠ: çɿʘʤʝʪʢʠ ʦ ʧʨʦʢʘʪʥʳʭ ʜʝʪʘʣʷʭè ʠ çʉʠʩʪʝʤʳ 

ʥʦʞʥʠʮ, ʠʭ ʨʘʟʤʝʨ ʠ ʧʨʠʤʝʨʳ ʢʦʥʩʪʨʫʢʮʠʡè. ʆʙʝ ʩʪʘʪʴʠ ʦʨʠʛʠʥʘʣʴʥʳʝ, 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʜʝʣʘ ʠ ʨʝʜʘʢʮʠʝʡ 

ɹʶʣʣʝʪʝʥʝʡ ʧʨʠʥʷʪʳ ʢ ʧʫʙʣʠʢʘʮʠʠ. 

ɺʩʸ ʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʣʠʮʝ ʅʠʢʦʣʘʷ ʌʨʘʥʮʝʚʠʯʘ 

ʏʘʨʥʦʚʩʢʦʛʦ ʊʝʭʥʠʯʝʩʢʦʝ ʫʯʠʣʠʱʝ ʧʦʣʫʯʠʣʦ ʙʳ ʥʝ ʪʦʣʴʢʦ ʦʧʳʪʥʦʛʦ ʟʥʘʪʦʢʘ 

ʧʨʦʢʘʪʥʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʝʣʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʦ ʪʘʢ ʝ ʚ 

ʚʳʩʰʝʡ ʩʪʫʧʝʥʠ ʞʠʚʦʛʦ ʠ ʵʥʝʨʛʠʯʥʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʚʘʞʥʦ, 

ʦʩʦʙʝʥʥʦ ʚʚʠʜʫ ʥʦʚʠʟʥʳ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʤ ʢʫʨʩʦʚ.  

 

ʄʦʩʢʚʘ, 30 ʘʧʨʝʣʷ 1907 ʛ. 

ɸʜ. ʇʨʦʬ. ɸʣ. ɸʩʪʨʦʚ. ʇʨʦʬ. ɸ. ʉʠʜʦʨʦʚ. ʇʨʦʬ. ɺ. ɻʨʠʥʝʚʝʮʢʠʡ. ʇʨʦʬ. ɸ. 

ɻʘʚʨʠʣʝʥʢʦ.  
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ʟʘ 1907 ʛʦʜ; ʍʨʦʥʠʢʘ ɺʳʩʰʝʡ ʐʢʦʣʳ (ʧʨʠʣʦʞʝʥʠʝ ʢ ʪʦʤʫ 3). - ʉ. 182-183 (2-ʷ ʧʘʛ.). 

10. ɿʘʧʠʩʢʘ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʚʦʜʘ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʄʦʩʢʦʚʩʢʦʛʦ ʊʝʭʥʠʯʝʩʢʦʛʦ ʋʯʠʣʠʱʘ ʚ 
ʫʯʝʙʥʦʤ ʦʪʥʦʰʝʥʠʠ / ʏʘʨʥʦʚʩʢʠʡ ʅ. ʌ. // ʀʟʚʝʩʪʠʷ : ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ. - 1909. - ʊ. 4 : 1908-9 

ʫʯʝʙʥʳʡ ʛʦʜ: ʇʨʦʪʦʢʦʣʳ ʟʘʩʝʜʘʥʠʡ ʋʯʸʥʦʛʦ ʂʦʤʠʪʝʪʘ ʀʄʊʋ 1908 ʛ.; ʇʨʦʪʦʢʦʣʳ ʟʘʩʝʜʘʥʠʡ 

ʉʦʙʨʘʥʠʷ ʄʝʭʘʥʠʯʝʩʢʦʛʦ ʆʪʜʝʣʝʥʠʷ; ʇʨʦʪʦʢʦʣʳ ʟʘʩʝʜʘʥʠʡ ʉʦʙʨʘʥʠʷ ʍʠʤʠʯʝʩʢʦʛʦ 

ʆʪʜʝʣʝʥʠʷ; ʂʨʘʪʢʠʡ ʦʪʯʸʪ ʦ ʩʦʩʪʦʷʥʠʠ ʀʄʊʋ ʟʘ 1908 ʛʦʜ.; ʆʪʯʸʪ ʧʦ ʮʝʥʪʨʘʣʴʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʀʊʋ ʟʘ 1908 ʛʦʜ. - ʉ. 69-70 (1-ʷ ʧʘʛ.). 
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11. ɺ ʋʯʝʙʥʳʡ ʂʦʤʠʪʝʪ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʊʝʭʥʠʯʝʩʢʦʛʦ ʋʯʠʣʠʱʘ ʜʦʢʣʘʜ ʥʘʟʥʘʯʝʥʥʦʡ ʋʯʝʙʥʳʤ 
ʂʦʤʠʪʝʪʦʤ ʂʦʤʠʩʩʠʠ ʧʦ ʚʦʧʨʦʩʫ ʦ ʟʘʤʝʱʝʥʠʠ ʢʘʬʝʜʨʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʝʪʘʣʣʦʚ ʠ 

ʜʝʨʝʚʘ; ɽʛʦ ʇʨʝʚʦʩʭʦʜʠʪʝʣʴʩʪʚʫ ɻʦʩʧʦʜʠʥʫ ɼʠʨʝʢʪʦʨʫ ʀʤʧʝʨʘʪʦʨʩʢʦʛʦ ʊʝʭʥʠʯʝʩʢʦʛʦ 

ʋʯʠʣʠʱʘ ʇʨʝʜʩʝʜʘʪʝʣʷ ʆʙʱʝʩʪʚʘ ʩʦʜʝʡʩʪʚʠʷ ʫʩʧʝʭʘʤ ʦʧʳʪʥʳʭ ʥʘʫʢ ʠʤʝʥʠ ʍ. ʉ. ʃʝʜʝʥʮʦʚʘ, 

ɿʘʩʣʫʞʝʥʥʦʛʦ ʇʨʦʬʝʩʩʦʨʘ ʉ. ɸ. ʌʝʜʦʨʦʚʘ [ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʢʘʥʜʠʜʘʪ ʅ. ʌ. ʏʘʨʥʦʚʩʢʠʡ]; 

ʉʧʠʩʦʢ ʧʝʯʘʪʥʳʭ ʪʨʫʜʦʚ ʅ. ʌ. ʏʘʨʥʦʚʩʢʦʛʦ : ʇʨʠʣʦʞʝʥʠʝ 3-ʝ, 4-ʝ ʠ 5-ʝ ʢ ʧʨʦʪʦʢʦʣʫ ʟʘʩʝʜʘʥʠʷ 

ʋʯʝʙʥʦʛʦ ʂʦʤʠʪʝʪʘ 23 ʘʚʛʫʩʪʘ 1914 ʛ., ʩʪ. 6 / ʌʝʜʦʨʦʚ ʉ. // ʀʟʚʝʩʪʠʷ : ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ. - 1915. - 

ʊ. 10 : 1914-15 ʫʯʝʙʥʳʡ ʛʦʜ. ʏʘʩʪʴ 1-ʷ (ʦʩʝʥʥʠʡ ʩʝʤʝʩʪʨ). - ʉ. 23-26. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʠʩʢʦʚ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʠʚʦʜʠʪʩʷ ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʇʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʦʡ ʚʘʞʥʳʡ ʵʪʘʧ ʢʘʢ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ. ʇʨʠʚʦʜʠʪʩʷ ʘʣʛʦʨʠʪʤ ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʨʝʰʝʥʠʷ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʠʩʢ, ʠʥʚʝʩʪʠʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ЅįĴИВİļĲЕЗĴļ!ЗĵГЖĻ!ĮĲĵЕЖıВĶĮЕĲĲЕД!ĨГĭЕĳВЗĲЕЗĴĮ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚ ʤʠʨʝ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʨʘʩʪʘʶʪ ʫʛʨʦʟʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ʕʪʠ ʫʛʨʦʟʳ 

ʩʚʷʟʘʥʳ ʩ ʭʘʢʝʨʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʶʙʳʝ ʜʝʡʩʪʚʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʠʩʢʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʷʟʚʠʤʦʩʪʝʡ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʋʚʝʣʠʯʝʥʠʝ ʭʘʢʝʨʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʛʨʦʞʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ 

ʧʘʨʣʘʤʝʥʪʩʢʦʡ ʛʘʟʝʪʳ, ʢʦʣʠʯʝʩʪʚʦ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 2019 

ï 2024 ʛʦʜʳ ʚʳʨʦʩʣʦ ʚ 2,3 ʨʘʟʘ [1]. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ ʢʦʤʧʘʥʠʠ Positive 

Technologies, ʧʦ ʠʪʦʛʘʤ 2025 ʛʦʜʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʧʝʰʥʳʭ ʢʠʙʝʨʘʪʘʢ 
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ʚʳʨʘʩʪʝʪ ʥʘ 20ï45% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ, ʘ ʚ 2026 ʛʦʜʫ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴʩʷ ʝʱʝ ʥʘ 30ï35% [2]. 

ɺʳʩʪʫʧʘʷ ʥʘ ɺʦʩʪʦʯʥʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʬʦʨʫʤʝ, ʟʘʤʝʩʪʠʪʝʣʴ 

ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʘʚʣʝʥʠʷ ʉʙʝʨʙʘʥʢʘ ʉʪʘʥʠʩʣʘʚ ʂʫʟʥʝʮʦʚ ʟʘʷʚʠʣ, ʯʪʦ ʚ 2025 ʛʦʜʫ 

ʙʦʣʝʝ 53% ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʧʦʜʚʝʨʛʣʠʩʴ ʢʠʙʝʨʘʪʘʢʘʤ. ʇʨʠ ʵʪʦʤ ʫʱʝʨʙ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʪʦʣʴʢʦ ʟʘ ʧʝʨʚʳʝ 8 ʤʝʩʷʮʝʚ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʦʢʦʣʦ 1,5 

ʪʨʣʥ ʨʫʙʣʝʡ [3]. 

ɺ 2023 ʛʦʜʫ ʛʨʫʧʧʘ ʢʦʤʧʘʥʠʡ çʉʦʣʘʨè, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʫʩʣʫʛ ʠ ʩʝʨʚʠʩʦʚ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʨʦʚʝʣʘ ʦʧʨʦʩ ʠ ʧʦʣʫʯʠʣʘ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʪʝʨʷʶʪ 

ʦʪ ʢʠʙʝʨʘʪʘʢ ʚ ʩʨʝʜʥʝʤ 20 ʤʣʥ ʨʫʙ. ʚ ʛʦʜ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʱʠʪʳ ʦʪ ʥʘʨʘʩʪʘʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʛʨʦʟ. 
 

ЌЗЕĨГĲĲЕЗĴĮ!ЗĵГЖĻ!ĮĲĵЕЖıВĶĮЕĲĲЕД!ĨГĭЕĳВЗĲЕЗĴĮ 
ɺ ʥʘʮʠʦʥʘʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ ʈʌ ʧʦ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʫ ɻʆʉʊ ʈ ʀʉʆ 31000-

2019 ʜʘʥʦ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʶ çʨʠʩʢè: ʈʠʩʢ ï ʵʪʦ ʚʣʠʷʥʠʝ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ [5]. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 27005-2010 ʈʠʩʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʘʷ ʫʛʨʦʟʘ ʩʤʦʞʝʪ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʷʟʚʠʤʦʩʪʴʶ ʘʢʪʠʚʘ ʠʣʠ ʛʨʫʧʧʳ ʘʢʪʠʚʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʥʘʥʝʩʝʪ 

ʫʱʝʨʙ ʦʨʛʘʥʠʟʘʮʠʠ [6]. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʚʳʰʝʥʠʷ ʨʠʩʢʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

ī ʉʪʨʝʤʠʪʝʣʴʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ. 

ī ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʛʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ. 

ī ʈʘʟʚʠʪʠʝ ʚʳʩʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ. 

ī ʈʦʩʪ ʚʣʠʷʥʠʷ ʈʦʩʩʠʠ ʥʘ ʤʠʨʦʚʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʘʨʝʥʝ. 

ī ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʥʘʯʠʤʦʩʪʴ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʠʭ ʨʠʩʢʦʚ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʫʛʨʦʟ ʥʘ ʥʘʨʫʰʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʥʦʚʥʳʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ 

ʷʚʣʷʶʪʩʷ: 

ī ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ï ʵʪʦ ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʟʘʱʠʱʘʝʤʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʪʘʡʥʝ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ. 

ī ʎʝʣʦʩʪʥʦʩʪʴ ï ʵʪʦ ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʟʘʱʠʱʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠ ʭʨʘʥʝʥʠʠ. 

ī ɼʦʩʪʫʧʥʦʩʪʴ ï ʵʪʦ ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʚʣʘʜʝʣʝʮ ʟʘʱʠʱʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʢ ʥʝʡ ʜʦʩʪʫʧ. 

ʂ ʜʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʛʨʦʟʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʛʥʦʚʝʥʥʦ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ (ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ). 

ʋʛʨʦʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʵʪʦ ʠʥʮʠʜʝʥʪ, ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʪʦʨʦʛʦ ʚʣʝʯʝʪ ʥʝʧʨʠʝʤʣʝʤʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʜʨʘʤʘʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ ʧʦʚʣʠʷʶʪ ʥʘ ʝʝ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʚʧʣʦʪʴ ʜʦ 

ʧʨʝʢʨʘʱʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ), ʘ ʪʘʢʞʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʮʝʣʝʡ. 
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ʈʠʩʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ɺ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʨʠʩʢʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ 

ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʚʦʝʡ ʤʦʜʝʣʠ ʫʛʨʦʟ ʠ ʧʨʠʥʷʪʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ ʀɹ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʘʞʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʘʢʪʠʚʦʚ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʟʘʱʠʪʠʪʴ, ʫʛʨʦʟ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʘʞʥʳʝ ʘʢʪʠʚʳ, ʠ 

ʫʷʟʚʠʤʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʵʪʠ ʫʛʨʦʟʳ ʚʦʟʤʦʞʥʳʤʠ (ʈʠʩ. 1). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʠʩʢʠ ʪʨʝʙʫʶʪ ʦʪ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝʢʪʘ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʦ ʝʩʪʴ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ, ʩ ʪʝʤ ʯʪʦʙʳ ʙʳʣʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʦʪ ʵʪʠʭ ʨʠʩʢʦʚ.  

ʈʠʩʢʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʘʩʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʶʨʠʜʠʯʝʩʢʦʤʫ ʣʠʮʫ. ɺ ʈʌ ʝʩʪʴ ʩʪʘʪʴʠ 272, 273, 274, 274.1 ʋʂ 

ʈʌ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʘʢʘʟʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʭʘʢʝʨʦʚ ï ʣʶʜʝʡ, 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴʶ, ʥʦ ʠ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ. ɼʣʷ 

ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʪʘʢʞʝ ʝʩʪʴ ʥʘʢʘʟʘʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʨʝʰʝʥʠʝ ʦʪ 09.09.2024 ʧʦ ʜʝʣʫ ˉ2ð4236/2024 ʦʩʥʦʚʘʥʦ ʥʘ ʩʦʟʜʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝ ʧʨʦʚʝʜʝʥʠʠ ʝʝ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ï ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʠʟʥʘʥʘ ʚʠʥʦʚʥʦʡ ʚ ʩʦʚʝʨʰʝʥʠʠ 

ʧʨʝʩʪʫʧʣʝʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʯʘʩʪʴʶ 1 ʩʪʘʪʴʠ 293 ʋʂ ʈʌ ï ʭʘʣʘʪʥʦʩʪʴ [7]. 

ʆʜʥʘʢʦ, ʚʣʦʞʝʥʠʝ ʜʝʥʝʛ ʚ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʥʠʞʘʝʪ ʨʠʩʢ, 

ʥʘʧʨʠʤʝʨ, ʟʘʢʫʧʢʘ ʠʟʙʳʪʦʯʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦ ʩʪʘʪʴʷʤ 160 ʋʂ ʈʌ, 285.1 ʋʂ ʈʌ, 

159 ʋʂ ʈʌ [8].  
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ĮĲĵЕЖıВĶĮЕĲĲЕД!ĨГĭЕĳВЗĲЕЗĴĮ!ЙЕĭĿДЗĴĩИľĹГĪЕ!ЗИĨĺГįĴВ 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʦʤʧʘʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ ʟʨʝʣʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʦʢ, ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʚʥʝʜʨʝʥʳ ʚ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʚʩʝ-ʪʘʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʦʙʣʘʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʨʘʩʭʦʜʥʫʶ. ʕʪʦ ʧʝʨʚʳʡ ʧʦʜʭʦʜ. ʀʭ 

ʨʫʢʦʚʦʜʩʪʚʦ ʚʳʜʝʣʷʝʪ ʨʝʩʫʨʩʳ ʦʛʨʘʥʠʯʝʥʦ, ʯʘʩʪʦ ʪʦʣʴʢʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ ʚʣʘʩʪʠ. ʊʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʟʘʯʘʩʪʫʶ ʠʤʝʝʪ 

ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʚʠʜʝ ʥʝʛʦʪʦʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʢʠʙʝʨʫʛʨʦʟʘʤ, ʘ ʟʥʘʯʠʪ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʩʪʘʪʴ ʞʝʨʪʚʦʡ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʠʥʚʝʩʪʠʮʠʠ, ʢʦʪʦʨʳʝ ʫʢʨʝʧʷʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʚʳʩʷʪ ʜʦʚʝʨʠʝ ʢʣʠʝʥʪʦʚ ʠ ʤʠʥʠʤʠʟʠʨʫʶʪ ʨʠʩʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉ ʮʝʣʴʶ ʩʥʠʟʠʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʥʘʩʪʫʧʣʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʵʪʦ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʣʦʞʝʥʠʡ.  
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ʈʠʩ 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ
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ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʀɹ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʦ 

ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ ʬʫʥʢʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʈʠʩ. 2), ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʪʘʢ ʠ 

ʨʝʘʛʠʨʦʚʘʥʠʶ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʥʮʠʜʝʥʪʳ (ʜʘʣʝʝ ï ʦʪʜʝʣ ʀɹ). ʆʜʥʘʢʦ ʜʣʷ ʵʪʠʭ 

ʞʝ ʮʝʣʝʡ ʤʦʞʥʦ ʧʨʠʚʣʝʢʘʪʴ ʩʪʦʨʦʥʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʵʪʦ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʪʠʧʦʚʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ 

 

ɺ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʝʥʠʷ ʬʫʥʢʮʠʠ ʵʪʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʀɹ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʦʣʠʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʦʜʝʣʴ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʇʦʣʠʪʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʜʘʣʝʝ ï ʧʦʣʠʪʠʢʘ ʀɹ) 

ʟʘʢʨʝʧʣʷʝʪ ʮʝʣʠ ʠ ʧʨʠʦʨʠʪʝʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʄʦʜʝʣʴ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ï ʵʪʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʧʝʨʝʯʝʥʴ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʯʝʥʴ 

ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʚʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʪʦ 

ʝʩʪʴ ʪʝ, ʢʦʪʦʨʳʝ: 

1. ɺʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʙʫʜʴ ʪʦ 
ʭʘʢʝʨʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ, ʩʧʝʮʩʣʫʞʙʘ ʥʝʜʨʫʞʝʩʪʚʝʥʥʦʡ ʩʪʨʘʥʳ ʣʠʙʦ 

ʥʝʯʝʩʪʥʳʡ ʩʦʪʨʫʜʥʠʢ. 

2. ʄʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʄʦʜʝʣʴ ʫʛʨʦʟ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʀɹ. ʂʘʞʜʦʤʫ ʨʠʩʢʫ ʀɹ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʳ ʫʛʨʦʟʳ, ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʳʡ ʫʱʝʨʙ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ ʣʶʙʦʡ ʨʠʩʢ ʠʤʝʝʪ ʥʝʥʫʣʝʚʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʠ 

ʧʨʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʱʘʪʴʩʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʛʨʦʟ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʥʘʧʨʘʚʠʪʴ ʥʘ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʫʛʨʦʟ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥ, ʧʦ 

ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʦʥ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 5-20% ʦʪ ʚʩʝʭ ʟʘʪʨʘʪ ʥʘ ʀʊ [9]. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ çʀʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʈʦʩʩʠʠè 

ʪʦʣʴʢʦ 5% ʦʧʨʦʰʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʥʘ ʦʮʝʥʢʫ ʨʠʩʢʦʚ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʙʶʜʞʝʪʘ ʥʘ ʀɹ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʨʘʩʯʠʪʳʚʘʶʪ ʙʶʜʞʝʪ ʥʘ 

ʀɹ ʠʩʭʦʜʷ ʠʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʙʶʜʞʝʪʘ ʀʊ ʠʣʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʥʫʞʜ ʧʦʜʜʝʨʞʘʥʠʷ 

ʀɹ [10]. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʦʮʝʥʢʫ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʘʢʪʠʚʦʚ, ʫʛʨʦʟ, 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʚʦʟʤʦʞʥʦʛʦ ʥʘʨʫʰʠʪʝʣʷ (ʈʠʩ. 3).  

 

ʈʠʩ. 3. ʇʨʦʮʝʩʩ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠ ʪʝʩʥʦ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʢʣʶʯʝʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʥʘʨʫʰʝʥʠʝ ʢʦʪʦʨʳʭ ʢʨʠʪʠʯʝʩʢʠ 

ʧʦʚʣʠʷʝʪ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʮʝʥʢʘ ʨʠʩʢʦʚ ʀɹ 

ʧʦʟʚʦʣʠʪ ʦʪʩʝʷʪʴ ʥʠʟʢʠʝ ʨʠʩʢʠ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʩʘʤʳʭ ʚʳʩʦʢʠʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʮʝʥʠʚʘʥʠʠ ʢʘʞʜʦʛʦ ʨʠʩʢʘ ʀɹ, ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʦʤ ʠ ʚʳʙʦʨ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʰʝʥʠʷ (ʈʠʩ. 3). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʥʦʚʳʝ 

ʫʛʨʦʟʳ, ʧʦʵʪʦʤʫ ʤʝʥʝʜʞʤʝʥʪ ʨʠʩʢʦʚ ʀɹ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ 

ʧʨʦʮʝʩʩʦʤ. ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩ. 4. ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

 

ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʠʩʢʘ ʚʦʟʤʦʞʥʳʝ 

ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ: 

1. ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ï ʠʥʚʝʩʪʠʮʠʷ ʚʦ ʚʥʝʜʨʝʥʠʝ ʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʟʘʱʠʪʥʳʭ ʤʝʨ.  

2. ʀʟʙʝʞʘʥʠʝ ʨʠʩʢʘ ï ʧʨʝʢʨʘʪʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʳʟʳʚʘʶʱʫʶ ʨʠʩʢ. 

3. ʇʝʨʝʥʦʩ ʨʠʩʢʘ ï ʥʘʧʨʠʤʝʨ, ʟʘʩʪʨʘʭʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʨʠʩʢʠ. 

4. ʇʨʠʥʷʪʠʝ ʨʠʩʢʘ ï ʵʪʦ ʦʪʢʘʟ ʦʪ ʢʘʢʠʭ-ʣʠʙʦ ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʟʘʱʠʪʫ ʦʪ 

ʜʘʥʥʦʛʦ ʨʠʩʢʘ. ɽʩʣʠ ʢʦʤʧʘʥʠʷ ʨʝʰʘʝʪ ʧʨʠʥʷʪʴ ʨʠʩʢ, ʵʪʦ ʨʝʰʝʥʠʝ 

ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʩʪʦʠʤʦʩʪʠ (ʩʪʦʠʤʦʩʪʴ ʢʦʥʪʨʤʝʨ ʧʨʝʚʳʰʘʝʪ 

ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ) ʠ ʧʨʠʝʤʣʝʤʦʤ ʫʨʦʚʥʝ ʨʠʩʢʘ (ʧʨʠ ʢʦʪʦʨʦʤ 

ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʞʠʪʴ ʩ ʫʷʟʚʠʤʦʩʪʴʶ ʠʣʠ ʫʛʨʦʟʦʡ). ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ 

ʨʠʩʢʘ ʤʦʞʝʪ ʥʝʩʪʠ ʪʘʢʞʝ ʠ ʫʱʝʨʙ ʨʝʧʫʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʪʨʫʜʥʦ 

ʧʦʩʯʠʪʘʪʴ ʚ ʜʝʥʝʞʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ. 

ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʀɹ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʚʝʩʪʠʮʠʦʥʥʦʝ 

ʨʝʰʝʥʠʝ ʚ ʧʨʦʪʠʚʦʚʝʩ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʨʘʩʭʦʜʥʦʤʫ ʧʦʜʭʦʜʫ. ʀʥʚʝʩʪʠʮʠʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʫʙʳʪʢʘʭ ʦʪ ʧʨʦʩʪʦʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʟʘʪʨʘʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ʏʘʱʝ ʚʩʝʛʦ 

ʚʝʨʦʷʪʥʳʡ ʫʱʝʨʙ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʟʘʱʠʪʥʳʭ ʤʝʨ, ʥʦ ʜʘʞʝ ʢʦʛʜʘ 

ʦʥʠ ʩʦʧʦʩʪʘʚʠʤʳ, ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ. ʉʦʛʣʘʩʥʦ ʵʢʦʥʦʤʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɻʦʨʜʦʥʘ ð ʃʦʵʙʘ, ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 37% ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʦʪʝʨʴ 

ʥʝʛʘʪʠʚʥʦʛʦ ʧʦʩʣʝʜʩʪʚʠʷ [11].  






















































































































































































































































































































































































































































































































































































































































































































































































