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ɺ ʥʘʰʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʠ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʠʚʝʣʦ ʢ ʨʦʞʜʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ʉʪʘʣʘ ʚʦʟʤʦʞʥʘ 3D-ʧʝʯʘʪʴ 
ʜʝʪʘʣʝʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʚʥʝʜʨʝʥʠʝ ʥʝ-
ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʥʝʚʦʟʤʦʞʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ [7]. 

ʆʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʮʝʣʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝ-
ʥʠʝ ʤʘʩʩʳ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʩʩʣʝ-
ʜʫʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʣʝʛʢʠʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʦʯʥʳʝ ʠ ʪʝʨʤʦʫʩʪʦʡʯʠʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳ-
ʜʝʣʷʶʪʩʷ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʦʤʧʦʟʠʪʳ ʠ ʧʦʣʠʤʝʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʨʠ ʚʳʩʦʢʠʭ 
ʪʝʤʧʝʨʘʪʫʨʘʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ 
ʢʦʤʧʘʢʪʥʳʝ, ʥʘʜʝʞʥʳʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʨʘʥʩ-
ʧʦʨʪʥʦʡ ʩʬʝʨʝ, ʘʚʠʘʮʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɺ ʦʙʣʘʩʪʠ ʢʘʪʫʰʝʯʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʚ ʖʞʥʦʡ ʂʦʨʝʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦ-
ʪʦʯʥʳʭ ʢʘʪʫʰʝʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ. ʕʪʠ ʢʘʪʫʰʢʠ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴ-
ʰʠʤ ʚʝʩʦʤ ʠ ʧʦʚʳʰʝʥʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʤʝʜʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 
ʂʣʶʯ ʢ ʵʪʦʤʫ ʫʩʧʝʭʫ ð ʫʥʠʢʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʦʯʠʩʪʢʠ ʠ ʬʦʨʤʦʚʘʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʫʣʫʯʰʘʶʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ [1]. 

3D-ʧʝʯʘʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʞʝʥʝʨʘʤ ʠ ʢʦʥʩʪʨʫʢʪʦʨʘʤ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʩʣʦʞʥʳʭ ʛʝʦʤʝʪʨʠʡ, ʦʧʪʠʤʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʙʳʩʪʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʕʪʦ 
ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʜ ʢʘʞʜʫʶ ʟʘʜʘʯʫ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʠʥʪʝʛʨʠ-
ʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʩʥʠʞʘʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʠ ʤʝʣʢʦʩʝʨʠʡ-
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ʥʦʛʦ ʚʳʧʫʩʢʘ [6]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ 3D-ʧʝʯʘʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʵʣʝʢ-

ʪʨʦʜʚʠʛʘʪʝʣʝʡ: 

¶ ʇʝʯʘʪʴ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʩ ʧʦʤʦʱʴʶ ʩʝʣʝʢʪʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʧʣʘʚʣʝʥʠʷ (SLM).  ʕʪʦʪ 
ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʢʘʥʘʣʦʚ ʦʭʣʘʞʜʝʥʠʷ, 
ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ. [8] 

¶ ʇʝʯʘʪʴ ʧʣʘʩʪʠʢʦʚʳʭ ʠ ʢʦʤʧʦʟʠʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʢʦʨʧʫʩʦʚ, ʢʨʳʰʝʢ, ʠʟʦʣʷʮʠʦʥʥʳʭ ʵʣʝ-
ʤʝʥʪʦʚ ʠ ʩʣʦʞʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʠʤʝʨʦʚ ʠ ʘʨʤʠʨʫʶ-
ʱʠʭ ʜʦʙʘʚʦʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʠ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʧʨʦʯʥʦʩʪʠ ʠ ʚʝʩʘ [2]. 

ɺ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʚʩʝ ʘʢʪʠʚʥʝʝ ʧʨʠʤʝʥʷʶʪ 3D-ʧʝʯʘʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʧʫʩʦʚ ʤʦʪʦʨʦʚ 
ʙʝʩʧʠʣʦʪʥʠʢʦʚ. ɹʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʚʝʩ ʠʟʜʝʣʠʡ ʥʘ 20ï30%, ʩʦʭʨʘʥʠʚ ʧʨʠ 
ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥ-
ʜʫʩʪʨʠʠ, ʛʜʝ ʚʝʩ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʜʘʣʴʥʦʩʪʴ ʧʦʣʸʪʘ ʫʩʪʨʦʡʩʪʚ. 

ɺ ʨʘʤʢʘʭ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʸ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ 3D-ʧʝʯʘʪʴ, ʯʪʦʙʳ ʙʳʩʪʨʦ 
ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʥʝʙʦʣʴʰʠʝ ʧʘʨʪʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ, ʟʘʧʯʘʩʪʝʡ ʠ ʧʨʦʚʦʜʠʪʴ ʦʧʝʨʘʪʠʚʥʳʡ 
ʨʝʤʦʥʪ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʫʯʸʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ ʧʦʟ-
ʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʥʦ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʠʟʥʦʰʝʥʥʳʝ ʜʝʪʘʣʠ ð ʥʘʧʨʠʤʝʨ, 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʬʠʣʴ ʣʦʧʘʪʢʠ ʚʝʥʪʠʣʷʪʦʨʘ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʩʣʦʞʥʳʝ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʘʵʨʦʜʠʥʘʤʠʢʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ 
ʠʟʜʝʣʠʡ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʠ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ, ʰʠʨʦʢʦʝ 
ʚʥʝʜʨʝʥʠʝ 3D-ʧʝʯʘʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ SLM ʠ DED-ʧʝʯʘʪʠ; 

¶ ʉʣʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʪʘʣʝʡ; 

¶ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʳʪʘʥʠʡ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʵʣʝʢ-
ʪʨʦʧʨʠʚʦʜʘ, ʩʦʟʜʘʥʥʳʭ ʘʜʜʠʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ [5]. 

ʆʜʥʘʢʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʯʝʚʠʜʥʳ: ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʜʦ 10% ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʢʘʥʘʣʦʚ 
ʦʭʣʘʞʜʝʥʠʷ, ʛʨʘʜʠʝʥʪʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʣʝʛʢʠʭ ʪʦʧʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ 
ʙʫʜʫʱʝʛʦ. [4] 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʪʦʚ 
ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʠʤʠʜʦʚ ʠ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ ʜʣʷ 3D-ʧʝʯʘʪʠ ʨʦʪʦʨʦʚ ʠ ʩʪʘʪʦʨʦʚ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ. 
ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʘʢ PEEK ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ ʛʨʘʬʝʥʦʤ ʠʣʠ PA12 ʩ ʥʘʥʦʥʘʧʦʣʥʠʪʝʣʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʪ 
ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʜʦ 250ï300ÁC, ʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ (ʤʝʥʝʝ 1,5 ʛ/ʩʤį) ʠ ʚʳʩʦʢʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʚʠʛʘʪʝʣʠ ʩ ʂʇɼ ʩʚʳʰʝ 95%. ɺ ʧʨʦʝʢʪʘʭ ʙʝʩʧʠʣʦʪʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ 
ʄɸʀ ʠ ʈʦʩʘʪʦʤʘ, ʵʪʠ ʢʦʤʧʦʟʠʪʳ ʠʥʪʝʛʨʠʨʫʶʪ ʚ ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʚʥʫʪʨʝʥ-
ʥʠʤʠ ʢʘʥʘʣʘʤʠ ʦʭʣʘʞʜʝʥʠʷ, ʩʥʠʞʘʷ ʤʘʩʩʫ ʥʘ 40% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʣʶʤʠʥʠʝʚʳʤʠ ʘʥʘʣʦʛʘʤʠ ʠ ʧʦʚʳ-
ʰʘʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ 15ï20%. [3] 

ʕʪʘ ʦʙʣʘʩʪʴ ʧʨʦʜʦʣʞʘʝʪ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ, ʠ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʦʷʚʣʝʥʠʷ 
ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ, ʧʦʣʥʦ-
ʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʚʝʢʘ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ çʟʝʣʝʥʦʡè ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ʢʦʩʪʠ ʤʠʢʨʦʩʭʝʤ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʊɿʏ, ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠ ʦʙʣʫʯʝ-
ʥʠʷ, ʥʦ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʦ-
ʪʦʥʥʳʝ ʠ ʥʝʡʪʨʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʠʢʨʦʩʭʝʤ. 
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EXPERIMENTAL METHODS FOR ASSESSING THE RESISTANCE OF MICROCIRCUITS TO THE 
EFFECTS OF HF 

 
Solodilov Maxim Vitalevich, 

Frolov Sergey Viktorovich  
 
Abstract: Consideration of test methods, experimental methods for assessing the resistance of microcircuits 
to the effects of HF, the test method includes not only the irradiation itself, but also the subsequent analytical 
processing of the results to predict reliability, proton and neutron tests of microcircuits. 
Keywords: Heavy charged particles, methods, TKP, particles, crystals. 

 
1. Экспериментальные методы оценки стойкости микросхем к воздействию ТЗЧ 
ʀʩʧʳʪʘʥʠʷ ʥʘ ʨʘʜʠʘʮʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʤʠʢʨʦʩʭʝʤ ʢ ʪʷʞʸʣʳʤ ʟʘʨʷʞʝʥʥʳʤ ʯʘʩʪʠʮʘʤ ʪʨʝʙʫʶʪ ʩʦ-

ʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʬʠʟʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 
ʙʘʟʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʪʘʢʠʭ ʪʝʩʪʦʚ ï ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʪʷʞʝʣʳʭ ʠʦʥʦʚ ʥʘ ʟʝʤʣʶ 
ʩ ʧʦʤʦʱʴʶ ʫʩʢʦʨʠʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʠʦʥʳ ʜʦʩʪʠʛʘʣʠ ʘʢʪʠʚʥʳʭ ʦʙʣʘ-
ʩʪʝʡ ʤʠʢʨʦʩʭʝʤʳ ʪʘʢ ʞʝ, ʢʘʢ ʢʦʩʤʠʯʝʩʢʠʝ, ʠ ʚʳʟʳʚʘʣʠ ʩʦʧʦʩʪʘʚʠʤʳʝ ʵʬʬʝʢʪʳ. ʕʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʨʷʜ 
ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

¶ ʆʪʢʨʳʪʳʡ ʜʦʩʪʫʧ ʢ ʢʨʠʩʪʘʣʣʫ: ʠʟ-ʟʘ ʤʘʣʦʛʦ ʧʨʦʙʝʛʘ ʫʩʢʦʨʝʥʥʳʭ ʪʷʞʸʣʳʭ ʠʦʥʦʚ ʚ ʚʝʱʝʩʪʚʝ 
ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪ ʥʘ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʘ ʀʉ. ɽʩʣʠ ʦʙʣʫʯʘʪʴ ʤʠʢʨʦʩʭʝʤʫ ʚ ʰʪʘʪʥʦʤ ʢʦʨ-
ʧʫʩʝ, ʪʦʣʩʪʳʡ ʩʣʦʡ ʢʦʨʧʫʩʘ (ʢʝʨʘʤʠʢʘ, ʧʣʘʩʪʠʢ) ʠʣʠ ʜʘʞʝ ʢʨʳʰʢʘ ʠʟ ʤʝʪʘʣʣʘ ʧʦʣʥʦʩʪʴʶ ʧʦʛʣʦʪʷʪ ʠʣʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʷʪ ʧʫʯʦʢ ʠʦʥʦʚ. ʊʠʧʠʯʥʳʝ ʪʷʞʸʣʳʝ ʠʦʥʳ ʩ LET, ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ SEE, ʠʤʝʶʪ ʧʨʦʙʝʛ 
ʚ ʢʨʝʤʥʠʠ ʧʦʨʷʜʢʘ ʜʝʩʷʪʢʦʚ ʤʠʢʨʦʤʝʪʨʦʚ (ʦʙʳʯʥʦ 20ï50 ʤʢʤ). ʇʦʵʪʦʤʫ ʩʪʘʥʜʘʨʪʳ ʠʩʧʳʪʘʥʠʡ ʪʨʝʙʫʶʪ, 
ʯʪʦʙʳ ʧʝʨʝʜ ʪʝʩʪʦʤ ʢʦʨʧʫʩ ʤʠʢʨʦʩʭʝʤʳ ʙʳʣ ʚʩʢʨʳʪ ï ʫʜʘʣʝʥʘ ʢʨʳʰʢʘ ʠʣʠ ʟʘʣʠʚʢʘ ʥʘʜ ʢʨʠʩʪʘʣʣʦʤ. 
ʆʙʨʘʟʝʮ ʩ ʦʪʢʨʳʪʳʤ ʢʨʠʩʪʘʣʣʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʢʘʤʝʨʫ ʦʙʣʫʯʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʫʯʦʢ ʯʘʩʪʠʮ 
ʧʘʜʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʢʨʝʤʥʠʝʚʫʶ ʧʦʜʣʦʞʢʫ ʥʘʜ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʴʶ. ɺ ʩʣʫʯʘʝ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʢʦʨ-
ʧʫʩʥʳʭ ʠʩʧʦʣʥʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʟʘʣʠʪʳʭ ʵʧʦʢʩʠʜʥʳʤ ʢʦʤʧʘʫʥʜʦʤ ʤʠʢʨʦʩʭʝʤ) ʟʘʜʘʯʘ ʫʩʣʦʞʥʷʝʪʩʷ: ʫʜʘ-



14 АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXXI международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

ʣʝʥʠʝ ʢʦʤʧʘʫʥʜʘ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʢʨʠʩʪʘʣʣʘ ʠʣʠ bonding-ʧʨʦʚʦʜʥʠʢʦʚ. ɼʣʷ ʩʣʦʞʥʳʭ 
ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʨʧʫʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ: ʰʣʠʬʦʚʢʫ ʠʣʠ ʪʨʘʚʣʝʥʠʝ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʚʧʣʦʪʴ ʜʦ ʦʙʥʘʞʝʥʠʷ ʢʨʠʩʪʘʣʣʘ, ʣʠʙʦ ʞʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ï ʦʙʣʫʯʝʥʠʝ ʩ ʦʙʨʘʪʥʦʡ 
ʩʪʦʨʦʥʳ ʢʨʝʤʥʠʝʚʦʡ ʧʦʜʣʦʞʢʠ, ʝʩʣʠ ʢʨʠʩʪʘʣʣ ʤʦʞʥʦ ʠʩʪʦʥʯʠʪʴ. 

¶ ɼʦʩʪʘʪʦʯʥʳʡ ʧʨʦʙʝʛ ʠʦʥʦʚ ʚ ʤʘʪʝʨʠʘʣʝ: ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʠʥʘ 
ʧʨʦʙʝʛʘ ʠʦʥʘ ʚ ʢʨʝʤʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ~30 ʤʢʤ (ʵʪʘ ʮʠʬʨʘ ʬʠʛʫʨʠʨʫʝʪ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʠʩʧʳʪʘ-
ʥʠʡ ʥʘ SEE) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ ʚʩʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʪʦʣʱʠʥʝ ʫʩʪʨʦʡʩʪʚʘ. 
ʇʦʵʪʦʤʫ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩ ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʳ ʢʨʠʩʪʘʣʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ, ʯʪʦʙʳ ʥʘʜ ʘʢ-
ʪʠʚʥʳʤ ʩʣʦʝʤ ʥʝ ʙʳʣʦ ʯʨʝʟʤʝʨʥʦ ʪʦʣʩʪʳʭ ʩʣʦʸʚ ʤʝʪʘʣʣʠʟʘʮʠʠ, ʧʦʣʠʘʤʠʜʥʳʭ ʧʦʢʨʳʪʠʡ ʠʣʠ ʟʘʱʠʪʥʳʭ 
ʧʣʝʥʦʢ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʦʱʥʳʭ ʧʨʠʙʦʨʦʚ) ʩʚʝʨʭʫ ʢʨʠʩʪʘʣʣʘ ʥʘʥʝʩʝʥʳ ʟʘʱʠʪʥʳʝ 
ʩʣʦʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʩʣʘʙʣʷʪʴ ʧʫʯʦʢ. ʊʨʝʙʫʝʪʩʷ ʣʠʙʦ ʫʜʘʣʠʪʴ/ʧʨʦʪʨʘʚʠʪʴ ʪʘʢʠʝ ʩʣʦʠ, ʣʠʙʦ ʫʯʠʪʳʚʘʪʴ 
ʠʭ ʧʨʠ ʚʳʙʦʨʝ ʵʥʝʨʛʠʠ ʠʦʥʦʚ. ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʜʣʦʞʢʠ ʢʨʠʩʪʘʣʣ ʧʝʨʝʜ ʪʝʩʪʦʤ 
ʫʪʦʥʷʝʪʩʷ ï ʝʛʦ ʰʣʠʬʫʶʪ ʩ ʪʳʣʴʥʦʡ ʩʪʦʨʦʥʳ ʜʦ ʪʦʣʱʠʥʳ ʧʦʨʷʜʢʘ 30ï50 ʤʢʤ, ʯʪʦʙʳ ʠʦʥʳ, ʚʚʝʜʸʥʥʳʝ 
ʩ ʟʘʜʥʝʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʠʛʘʣʠ ʘʢʪʠʚʥʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝ: ʵʥʝʨʛʠʷ ʠ ʪʠʧ 
ʠʦʥʦʚ ʧʦʜʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʪʨʘʝʢʪʦʨʠʷ ʯʘʩʪʠʮ ʧʨʦʭʦʜʠʣʘ ʯʝʨʝʟ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʩʣʦʡ ʧʨʠʙʦʨʘ, ʥʝ 
ʧʦʪʝʨʷʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ LET ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

¶ ʄʠʥʠʤʠʟʘʮʠʷ ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ: ʪʷʞʸʣʳʝ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʩʠʣʴʥʦ ʪʦʨʤʦʟʷʪʩʷ ʥʝ 
ʪʦʣʴʢʦ ʚ ʪʚʸʨʜʦʤ ʪʝʣʝ, ʥʦ ʠ ʚ ʚʦʟʜʫʭʝ. ʇʫʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ ʧʦ ʚʦʟʜʫʭʫ ʫʞʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴ-
ʥʦ ʩʥʠʟʠʪʴ ʵʥʝʨʛʠʶ ʠʦʥʘ ʠʣʠ ʧʦʛʣʦʪʠʪʴ ʝʛʦ ʧʦʣʥʦʩʪʴʶ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʷʞʸʣʳʭ ʠʦʥʦʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʥʠʟʢʦʡ ʥʘʯʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʥʘ ʫʩʢʦʨʠʪʝʣʝ). ʇʦʵʪʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʚʘʢʫʫʤʝ ʠʣʠ ʧʨʠ 
ʦʯʝʥʴ ʤʘʣʦʤ ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʙʣʫʯʝʥʠʝ ʥʘ ʠʦʥʥʳʭ ʫʩʢʦʨʠʪʝʣʷʭ ʧʨʦʚʦʜʠʪʩʷ ʚ ʚʘʢʫʫʤ-
ʥʦʡ ʢʘʤʝʨʝ, ʛʜʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ, ʙʣʠʟʢʦʝ ʢ ʚʘʢʫʫʤʫ, ʠ ʦʙʨʘʟʝʮ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʚʘʢʫʫʤ-
ʥʦʤ ʚʚʦʜʝ ʥʘʧʨʦʪʠʚ ʚʳʭʦʜʥʦʛʦ ʦʢʥʘ ʧʫʯʢʘ. ʕʪʦ ʫʩʪʨʘʥʷʝʪ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮ ʚ ʚʦʟʜʫʭʝ ʠ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʩʪʘʙʠʣʴʥʳʡ LET ʧʨʠ ʚʭʦʜʝ ʚ ʤʠʢʨʦʩʭʝʤʫ. ʅʘʣʠʯʠʝ ʚʘʢʫʫʤʘ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʜʫʨʫ ʪʝʩʪʠʨʦʚʘʥʠʷ 
(ʥʝʦʙʭʦʜʠʤʦ ʛʝʨʤʝʪʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʤʠʢʨʦʩʭʝʤʳ ʯʝʨʝʟ ʚʘʢʫ-
ʫʤʥʳʝ ʚʚʦʜʳ), ʥʦ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʪʷʞʸʣʳʭ ʠʦʥʦʚ. 

¶ ʈʘʙʦʪʘ ʦʙʨʘʟʮʘ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʤ ʨʝʞʠʤʝ: ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʤʠʢʨʦʩʭʝʤʘ ʜʦʣʞʥʘ ʥʘʭʦ-
ʜʠʪʴʩʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʷʚʣʷʶʪʩʷ 
ʚʦʟʤʦʞʥʳʝ ʩʙʦʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʘʤʷʪʠ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ ʥʝʡ ʟʘʧʠʩʘʥʳ ʜʘʥʥʳʝ, ʠ ʦʥʘ ʮʠʢʣʠʯʝʩʢʠ ʧʝ-
ʨʝʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʦʰʠʙʢʠ; ʜʣʷ ʧʨʦʮʝʩʩʦʨʘ ï ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚʦʡ ʧʨʦʛʨʘʤʤʳ; ʜʣʷ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ 
ʫʩʪʨʦʡʩʪʚ ï ʫʩʪʘʥʦʚʣʝʥʳ ʨʝʞʠʤʳ, ʙʣʠʟʢʠʝ ʢ ʢʨʠʪʠʯʝʩʢʠʤ (ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ 
ʠ ʪ. ʧ.). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʬʬʝʢʪʘ latchup (SEL) ʯʘʩʪʦ ʧʨʦʚʦʜʷʪ ʯʘʩʪʴ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʧʦʚʳ-
ʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʢʨʠʩʪʘʣʣʘ, ʧʦʩʢʦʣʴʢʫ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʛʨʝʚ ʩʥʠʞʘʝʪ ʧʦʨʦʛ ʧʦ ʪʦʢʫ ʜʣʷ ʟʘʧʫʩʢʘ ʧʘ-
ʨʘʟʠʪʥʦʛʦ ʪʠʨʠʩʪʦʨʘ. ɺ ʨʷʜʝ ʤʝʪʦʜʠʢ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʜʥʠʤʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʦʙʨʘʟʮʘ (ʥʘʧʨʠʤʝʨ, ʜʦ 
+85é+125 ÁC) ʚʦ ʚʨʝʤʷ ʦʙʣʫʯʝʥʠʷ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ SEL, ʝʩʣʠ 
ʦʥʘ ʧʦʷʚʠʪʩʷ. 

ʉʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ï ʦʪʢʨʳʪʳʡ ʢʨʠʩʪʘʣʣ, ʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʥʠʢʘʶʱʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʯʘʩʪʠʮ, ʚʘʢʫʫʤ ʠ ʢʦʨʨʝʢʪʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ï ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʦʡʢʦʩʪʴ 
ʠʟʜʝʣʠʷ ʢ ʚʦʟʜʝʡʩʪʚʠʷʤ ʊɿʏ. ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʥʘʧʨʠʤʝʨ, ʩʪʘʥʜʘʨʪʳ ʈʦʩʢʦʩʤʦʩʘ ʠʣʠ MIL-
STD/NASA) ʩʪʨʦʛʦ ʦʛʦʚʘʨʠʚʘʶʪ ʵʪʠ ʫʩʣʦʚʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʝʩʪʴ ʨʠʩʢ ʣʠʙʦ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 
ʦʧʘʩʥʳʡ ʵʬʬʝʢʪ (ʝʩʣʠ ʠʦʥʳ ʥʝ ʜʦʩʪʠʛʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʫʟʣʘ), ʣʠʙʦ ʧʦʣʫʯʠʪʴ ʥʝʢʦʨʨʝʢʪʥʳʝ ʜʘʥʥʳʝ ʦ 
ʧʦʨʦʛʘʭ ʩʪʦʡʢʦʩʪʠ. 

1.1. Методика проведения испытаний (ускорители, микропучки, лазерная имитация) 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʩʪʦʡʢʦʩʪʠ ʢ ʦʜʠʥʦʯʥʳʤ ʵʬʬʝʢʪʘʤ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ 

ʢʘʪʝʛʦʨʠʠ: ʠʩʧʳʪʘʥʠʷ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʤʠʪʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. 
ʆʩʥʦʚʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ, ʢʦʥʝʯʥʦ, ʧʨʷʤʦʝ ʦʙʣʫʯʝʥʠʝ ʠʟʜʝʣʠʡ ʪʷʞʝ-
ʣʳʤʠ ʠʦʥʘʤʠ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʪʝʭʥʠʢʠ (ʣʘʟʝʨʥʦʝ ʠʤʠʪʠʨʦʚʘʥʠʝ, 
ʬʦʢʫʩʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦ- ʧʫʯʢʠ), ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʧʦʣʥʷʪʴ ʠʣʠ ʫʩʢʦʨʷʪʴ ʠʩʧʳʪʘʥʠʷ. 

¶ ʀʩʧʳʪʘʥʠʷ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ ʪʷʞʸʣʳʭ ʠʦʥʦʚ: ʵʪʦ ʧʨʷʤʦʡ ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʠʢʨʦʩʭʝʤʘ ʦʙʣʫ-
ʯʘʝʪʩʷ ʧʫʯʢʦʤ ʪʷʞʝʣʳʭ ʷʜʝʨ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺ ʈʦʩʩʠʠ ʧʦʜʦʙʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ, 
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ʥʘʧʨʠʤʝʨ, ʥʘ ʮʠʢʣʦʪʨʦʥʘʭ ʋ-400 ʠ ʋ-400ʄ (ʃʘʙʦʨʘʪʦʨʠʷ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʆʀʗʀ, ɼʫʙʥʘ) ʠ ʜʨʫʛʠʭ ʫʩʪʘ-
ʥʦʚʢʘʭ. ʋʩʢʦʨʠʪʝʣʴ ʛʝʥʝʨʠʨʫʝʪ ʧʫʯʦʢ ʠʦʥʦʚ (ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʷʜʨʘ ʣʸʛʢʠʭ ʛʘʟʦʚ ʠʣʠ ʤʝʪʘʣʣʦʚ, 
ʥʘʧʨ. ʥʝʦʥ, ʘʨʛʦʥ, ʢʨʠʧʪʦʥ, ʢʩʝʥʦʥ) ʩ ʵʥʝʨʛʠʝʡ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʄʵɺ ʥʘ ʥʫʢʣʦʥ. ɺʳʙʦʨ ʪʠʧʘ ʠ ʵʥʝʨʛʠʠ 
ʠʦʥʘ ʟʘʜʘʸʪ ʝʛʦ ʣʠʥʝʡʥʳʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ (ʃʇʕ, ʠʣʠ LET) ʚ ʢʨʝʤʥʠʠ. ʇʦʩʢʦʣʴʢʫ ʦʜʥʘ ʫʩʪʘʥʦʚʢʘ ʥʝ ʤʦ-
ʞʝʪ ʧʣʘʚʥʦ ʤʝʥʷʪʴ LET ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ, ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪ ʩʝʨʠʝʡ ʩʝʩʩʠʡ: ʦʙʨʘʟʝʮ ʦʙʣʫʯʘʝʪʩʷ 
ʠʦʥʘʤʠ ʩ ʨʘʟʥʳʤʠ ʃʇʕ, ʦʙʳʯʥʦ ʦʪ ~10ï15 ʄʵɺĿʩʤĮ/ʤʛ ʠ ʜʦ 50ï80 ʄʵɺĿʩʤĮ/ʤʛ, ʯʪʦʙʳ ʧʦʢʨʳʪʴ ʠʥʪʝʨʝʩʫ-
ʶʱʠʡ ʜʠʘʧʘʟʦʥ. ʇʨʠ ʢʘʞʜʦʤ ʟʥʘʯʝʥʠʠ ʃʇʕ ʥʘʙʠʨʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ʩʦʙʳʪʠʡ: ʬʠʢʩʠʨʫʝʪʩʷ ʯʠʩʣʦ ʩʙʦʝʚ 
(SEU, SET) ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʪʢʘʟʦʚ (SEL, SEB ʠ ʪ. ʜ.) ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʳʤ ʬʣʶʝʥʩʦʤ ʯʘ-
ʩʪʠʮ. ʌʣʶʝʥʩ (ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʥʘ ʩʤĮ) ʧʦʜʙʠʨʘʝʪʩʷ ʪʘʢʠʤ, ʯʪʦʙʳ ʩʦʙʨʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦ-
ʙʳʪʠʡ ʜʣʷ ʫʚʝʨʝʥʥʦʡ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, ʦʢʦʣʦ ʠ ʥʠʞʝ ʧʦʨʦʛʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʙʦʝʚ ʪʨʝʙʫ-
ʝʪʩʷ ʙʦʣʴʰʦʡ ʬʣʶʝʥʩ (ʜʦ $10^7$ ʠʦʥʦʚ/ʩʤĮ ʠ ʙʦʣʝʝ) ï ʯʪʦʙʳ ʭʦʪʷ ʙʳ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʥʘʙʣʶʜʘʪʴ ʨʝʜʢʠʝ 
ʩʦʙʳʪʠʷ. ɺʳʰʝ ʧʦʨʦʛʘ, ʛʜʝ ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʯʘʱʝ, ʠʩʧʳʪʘʥʠʝ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʜʦʩʪʠʞʝʥʠʝʤ, 
ʩʢʘʞʝʤ, 50ï100 ʩʙʦʝʚ, ʣʠʙʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʣʶʝʥʩʘ, ʯʪʦʙʳ ʥʝ ʥʘʢʦʧʠʪʴ ʯʨʝʟʤʝʨʥʫʶ 
ʜʦʟʫ. ɺʩʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʩ ʜʦʟʠʤʝʪʨʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ: ʠʟʤʝʨʷʝʪʩʷ ʪʦʢ ʧʫʯʢʘ ʠʣʠ ʩʯʠʪʘʶʪʩʷ 
ʠʦʥʳ ʜʝʪʝʢʪʦʨʘʤʠ, ʯʪʦʙʳ ʪʦʯʥʦ ʟʥʘʪʴ ʬʣʶʝʥʩ ʠʦʥʠʟʠʨʫʶʱʠʭ ʯʘʩʪʠʮ, ʧʦʛʣʦʱʝʥʥʳʡ ʦʙʨʘʟʮʦʤ. 

¶ ʌʦʢʫʩʠʨʦʚʘʥʥʳʡ ʠʦʥʥʳʡ ʤʠʢʨʦʧʫʯʦʢ: ʩʪʘʥʜʘʨʪʥʳʝ ʫʩʢʦʨʠʪʝʣʴʥʳʝ ʪʝʩʪʳ ʠʩʧʦʣʴʟʫʶʪ ʰʠʨʦ-
ʢʠʡ ʧʫʯʦʢ (ʦʙʣʫʯʘʝʪʩʷ ʚʩʷ ʤʠʢʨʦʩʭʝʤʘ ʮʝʣʠʢʦʤ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʝʸ ʦʙʣʘʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ). ɺ ʦʪʣʠ-
ʯʠʝ ʦʪ ʵʪʦʛʦ, ʤʝʪʦʜ ʬʦʢʫʩʠʨʦʚʘʥʥʦʛʦ ʤʠʢʨʦʧʫʯʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʧʫʯʦʢ ʪʷʞʸʣʳʭ ʠʦʥʦʚ ʬʦʢʫʩʠʨʫ-
ʝʪʩʷ ʜʦ ʜʠʘʤʝʪʨʘ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʤʝʪʨʦʚ ʠ ʤʦʞʝʪ ʩʢʘʥʠʨʦʚʘʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʘ. 
ʊʘʢʦʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʦʚʘʥ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʣʦʢʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 
ʩʭʝʤ. ʄʠʢʨʦʧʫʯʢʦʤ ʤʦʞʥʦ ʘʜʨʝʩʥʦ ʦʙʣʫʯʘʪʴ ʦʪʜʝʣʴʥʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʟʣʳ ʥʘ 
ʢʨʠʩʪʘʣʣʝ, ʚʳʷʩʥʷʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʦʙʣʘʩʪʠ ʩʭʝʤʳ ʢ ʦʜʠʥʦʯʥʳʤ ʵʬʬʝʢʪʘʤ. ʄʝʪʦʜ ʪʨʝʙʫʝʪ ʩʣʦʞ-
ʥʦʡ ʪʦʯʥʦʡ ʦʧʪʠʢʠ ʜʣʷ ʠʦʥʦʚ ʠ ʦʙʳʯʥʦ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ, ʥʦ ʜʘʝʪ ʫʥʠʢʘʣʴʥʫʶ ʠʥʬʦʨʤʘ-
ʮʠʶ ï ʩʚʦʝʛʦ ʨʦʜʘ ñʢʘʨʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠò ʧʦ ʢʨʠʩʪʘʣʣʫ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʮʝʥʢʝ ʩʪʦʡʢʦʩʪʠ ʤʠʢʨʦ-
ʩʭʝʤ ʤʝʪʦʜ ʤʠʢʨʦʧʫʯʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʜʢʦ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʦʜʥʘʢʦ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷʭ ʦʥ ʚʘʞʝʥ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʦʮʝʥʠʪʴ, ʢʘʢʘʷ ʠʤʝʥʥʦ 
ʯʘʩʪʴ ʧʘʤʷʪʠ ʠʣʠ ʣʦʛʠʢʠ ʜʘʝʪ ʩʙʦʡ ʧʨʠ ʦʙʣʫʯʝʥʠʠ). 

¶ ʃʘʟʝʨʥʘʷ ʠʤʠʪʘʮʠʷ SEE: ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʚʦʟʙʫʞʜʝʥʠʶ ʦʜʠʥʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ï ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʠʤʧʫʣʴʩʥʳʡ ʣʘʟʝʨ ʚʤʝʩʪʦ ʪʷʞʸʣʦʛʦ ʠʦʥʘ. ʉʬʦʢʫʩʠʨʦʚʘʥʥʳʡ ʣʘʟʝʨʥʳʡ ʠʤʧʫʣʴʩ ʫʣʴʪʨʘʢʦ-
ʨʦʪʢʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ (ʧʠʢʦʩʝʢʫʥʜʥʳʡ) ʩʧʦʩʦʙʝʥ ʣʦʢʘʣʴʥʦ ʚʳʩʚʦʙʦʜʠʪʴ ʟʘʨʷʜ ʚ ʢʨʝʤʥʠʠ ʟʘ ʩʯʸʪ ʜʚʫʭ-
ʬʦʪʦʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʥʦʩʠʪʝʣʝʡ, ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʠʦʥʠʟʠʨʫʶʱʘʷ ʯʘʩʪʠʮʘ. ʇʨʝʠʤʫʱʝ-
ʩʪʚʦ ʣʘʟʝʨʘ ï ʧʨʦʩʪʦʪʘ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ: ʣʘʟʝʨʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʦʩʪʫʧʥʳ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʥʝ ʪʨʝʙʫʶʪ 
ʚʘʢʫʫʤʘ ʠʣʠ ʩʣʦʞʥʦʛʦ ʜʦʩʪʫʧʘ, ʠʭ ʧʫʯʦʢ ʣʝʛʢʦ ʥʘʧʨʘʚʣʷʪʴ ʥʘ ʣʶʙʳʝ ʪʦʯʢʠ. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʦʢ ï ʣʘʟʝʨ 
ʜʘʸʪ ʦʧʪʠʯʝʩʢʦʝ ʚʦʟʙʫʞʜʝʥʠʝ, ʘ ʥʝ ʧʨʷʤʫʶ ʠʦʥʠʟʘʮʠʶ ʪʷʞʝʣʳʤ ʷʜʨʦʤ, ʧʦʵʪʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʛʝʥʝ-
ʨʠʨʦʚʘʥʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʣʫʯʘʷ ʨʝʘʣʴʥʦʛʦ ʠʦʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 
ʧʨʘʚʠʣʴʥʦ ʦʪʢʘʣʠʙʨʦʚʘʥʥʳʡ ʣʘʟʝʨ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʫʩʢʦʨʝʥʥʳʤ ʤʝʪʦʜʦʤ: ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʣʠʙ-
ʨʦʚʢʘ ʥʘ ʨʝʘʣʴʥʳʭ ʠʦʥʘʭ (ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʩʯʝʪʘ ʤʝʞʜʫ ʵʥʝʨʛʠʝʡ ʣʘʟʝʨʘ ʠ ʵʢʚʠʚʘ-
ʣʝʥʪʥʳʤ LET, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʮʠʷ ʩʝʯʝʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʨʥʳʭ ʪʝʩʪʦʚ), ʟʘʪʝʤ ʯʘʩʪʴ ʠʩʧʳʪʘʥʠʡ ʤʦʞ-
ʥʦ ʧʨʦʚʦʜʠʪʴ ʣʘʟʝʨʦʤ. ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʦʡ: ʤʠʢʨʦʩʭʝʤʫ ʦʙʣʫʯʘʶʪ ʣʘʟʝʨʦʤ ʧʨʠ ʨʘʟ-
ʥʳʭ ʵʥʝʨʛʠʷʭ ʠʤʧʫʣʴʩʘ, ʩʪʨʦʷʪ ʢʨʠʚʫʶ ʟʘʚʠʩʠʤʦʩʪʠ ʯʠʩʣʘ ʩʙʦʝʚ ʦʪ ʵʥʝʨʛʠʠ ʣʘʟʝʨʘ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʧʦʣ-
ʥʷʶʪ ʥʝʩʢʦʣʴʢʦ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʥʘ ʠʦʥʥʦʤ ʫʩʢʦʨʠʪʝʣʝ (ʩʢʘʞʝʤ, ʧʨʠ ʜʚʫʭ ʟʥʘʯʝʥʠʷʭ LET). ʇʦ ʦʪʢʣʠʢʫ 
ʥʘ ʨʝʘʣʴʥʳʭ ʠʦʥʘʭ ʢʦʨʨʝʢʪʠʨʫʶʪ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ, ʧʝʨʝʚʦʜʷ ñʵʥʝʨʛʠʶ ʣʘʟʝʨʘò ʚ ʵʢʚʠʚʘʣʝʥʪʥʳʡ LET 
ʪʷʞʝʣʦʛʦ ʠʦʥʘ ʠ ʫʪʦʯʥʷʷ ʚʳʯʠʩʣʝʥʥʦʝ ʩʝʯʝʥʠʝ. ɽʩʣʠ ʨʘʩʭʦʞʜʝʥʠʷ ʥʝʚʝʣʠʢʠ, ʣʘʟʝʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʦ-
ʛʫʪ ʜʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʦʮʝʥʢʫ ʙʝʟ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʪʦʯʝʢ ʥʘ ʫʩʢʦʨʠʪʝʣʝ. ɺ ʩʣʫʯʘʝ ʞʝ ʨʘʩʭʦʞʜʝʥʠʡ ʧʨʠʭʦ-
ʜʠʪʩʷ ʨʘʩʰʠʨʠʪʴ ʥʘʙʦʨ ʪʦʯʝʢ ʥʘ ʫʩʢʦʨʠʪʝʣʝ. ʊʘʢʦʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 
ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʠ ʩʪʦʠʤʦʩʪʴ ʠʩʧʳʪʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʷʤʦʝ ʦʙʣʫʯʝʥʠʝ ʥʘ ʪʷʞʝʣʳʭ ʠʦʥʘʭ ï ʨʝʩʫʨʩ ʜʦʨʦ-
ʛʦʡ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ. 

¶ ʇʨʦʪʦʥʥʳʝ ʠ ʥʝʡʪʨʦʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʜʣʷ SEE: ʭʦʪʷ ʜʘʥʥʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʪʷʞʸʣʳʤ ʟʘʨʷ-
ʞʝʥʥʳʤ ʯʘʩʪʠʮʘʤ, ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴʩʷ ʠ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ. 
ʇʨʦʪʦʥʳ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ (ʩʦʪʥʠ ʄʵɺ) ʩʧʦʩʦʙʥʳ ʯʝʨʝʟ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʚ ʢʨʝʤʥʠʠ ʧʦʨʦʞʜʘʪʴ ʚʪʦʨʠʯ-
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ʥʳʝ ʯʘʩʪʠʮʳ, ʚʳʟʳʚʘʶʱʠʝ ʩʙʦʠ ʘʥʘʣʦʛʠʯʥʦ ʧʨʷʤʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʊɿʏ. ʇʦʵʪʦʤʫ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ ʧʨʦ-
ʚʦʜʷʪ ʪʘʢʞʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʜʠʥʦʯʥʳʝ ʩʙʦʠ ʦʪ ʧʨʦʪʦʥʦʚ. ʀʭ ʧʣʶʩ ï ʧʨʦʪʦʥʳ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʧʨʦʙʝʛ, ʠ 
ʧʨʠʙʦʨʳ ʤʦʞʥʦ ʪʝʩʪʠʨʦʚʘʪʴ ʚ ʰʪʘʪʥʳʭ ʢʦʨʧʫʩʘʭ (ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ñʧʨʦʣʝʪʥʘʷ ʛʝʦʤʝʪʨʠʷò). ʄʠʥʫʩ ï ʚʝ-
ʨʦʷʪʥʦʩʪʴ ʪʘʢʠʭ ʩʦʙʳʪʠʡ ʦʙʳʯʥʦ ʥʠʞʝ, ʯʝʤ ʦʪ ʪʷʞʸʣʳʭ ʠʦʥʦʚ, ʠ ʪʨʝʙʫʶʪʩʷ ʦʛʨʦʤʥʳʝ ʬʣʶʝʥʩʳ ʧʨʦʪʦ-
ʥʦʚ. ʅʝʡʪʨʦʥʳ ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝ ʠʦʥʠʟʫʶʪ, ʥʦ ʪʦʞʝ ʯʝʨʝʟ ʷʜʝʨʥʳʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ 
ʩʙʦʠ (ʥʝʡʪʨʦʥ ʤʦʞʝʪ ʚʳʙʠʪʴ ʠʟ ʷʜʨʘ ʢʨʝʤʥʠʷ ʣʸʛʢʠʡ ʬʨʘʛʤʝʥʪ, ʥʘʧʨʠʤʝʨ, ʪʦʪ ʞʝ ʠʦʥ, ʢʦʪʦʨʳʡ ʫʞʝ ʢʘʢ 
ʚʪʦʨʠʯʥʳʡ ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʭʝʤʫ). ɼʣʷ ʧʦʣʥʦʪʳ ʠʩʧʳʪʘʥʠʡ ʢʦʩʤʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠʥʦʛʜʘ ʚʳʧʦʣʥʷʶʪ 
ʦʙʣʫʯʝʥʠʝ ʥʝʡʪʨʦʥʘʤʠ ʚ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʘʭ ʠʣʠ ʩʧʦʣʣʘʭ. ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ ʜʦʧʦʣʥʷʶʪ ʢʘʨʪʠʥʫ ʨʘʜʠʘ-
ʮʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ. ʆʜʥʘʢʦ ʧʨʷʤʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʦʡʢʦʩʪʠ ʢ ʪʷʞʸʣʳʤ ʟʘʨʷʞʝʥʥʳʤ ʯʘʩʪʠʮʘʤ ʦʩʪʘʶʪʩʷ 
ʠʤʝʥʥʦ ʠʩʧʳʪʘʥʠʷ ʩ ʚʳʩʦʢʦ-LET ʠʦʥʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʠʩʧʳʪʘʥʠʡ ʩʪʨʝʤʷʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʧʦʣʫʯʠʪʴ 
ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʩʭʝʤʳ ʢ ʦʜʠʥʦʯʥʳʤ ʵʬʬʝʢʪʘʤ. ɺ ʠʜʝʘʣʝ 
ʧʦʣʥʦʪʘ ʠʩʧʳʪʘʥʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʢʨʳʪʠʝ ʚʩʝʭ ʚʠʜʦʚ ʵʬʬʝʢʪʦʚ (SEU, SEL, SEGR, ʠ ʪ.ʧ.) ʠ ʚʩʝʭ ʢʨʠ-
ʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʥʘʧʨʠʤʝʨ, ʧʨʦʚʝʨʢʘ latchup ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʨʦʚʝʨʢʘ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʦʪʢʘʟʦʚ ʧʨʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ). ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʩʦʯʝʪʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 
ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʪʦʯʢʘʤ ʦʙʣʫʯʝʥʠʷ ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴ-
ʥʫʶ ʢʨʠʚʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʜʘʣʴʥʝʡʰʠʡ ʨʘʩʯʝʪ ʯʘʩʪʦʪʳ ʩʙʦʝʚ ʥʘ ʦʨʙʠʪʝ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦ-
ʛʨʘʤʤʥʦ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʝʡ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʤʝʪʦʜʠʢʘ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠ ʦʙʣʫʯʝʥʠʷ, ʥʦ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 
ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ. 
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Abstract: The article discusses the theoretical foundations and modern approaches to the creation of the 
Great Unification theory, which aims to describe the strong, weak, and electromagnetic forces within a unified 
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ʇʨʦʙʣʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ ʪʝʦʨʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʦʩʥʦʚʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʠʨʦʜʝ, ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʦʡ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ɺ ʭʨʦʥʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ɺʩʝ-
ʣʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ, ʠʟʥʘʯʘʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʣʦ ʝʜʠʥʦʝ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ ʩʦ ʩʚʝʨʭʚʳʩʦʢʦʡ ʵʥʝʨʛʠʝʡ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʢʦʪʦʨʦʝ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʜʝʣʷʣʦʩʴ ʧʦ ʤʝʨʝ ʦʭʣʘ-
ʞʜʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ. ʉʥʘʯʘʣʘ ʚʳʜʝʣʷʝʪʩʷ ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʟʘ ʥʠʤ ʩʣʝʜʫʝʪ ʩʣʘ-
ʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ, ʥʘʢʦʥʝʮ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 
ʦʧʠʩʳʚʘʝʤʦʝ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ, ʠʟʥʘ-
ʯʘʣʴʥʦ ʦʪʢʣʦʥʷʣʦʩʴ ʦʪ ʥʘʙʦʨʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʪʝʦʨʠʡ ʠ ʥʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ ʚ ʪʝʢʫʱʫʶ ʩʭʝʤʫ ʪʝʦʨʠʠ ɺʝ-
ʣʠʢʦʛʦ ʝʜʠʥʩʪʚʘ. ɽʛʦ ʝʜʠʥʩʪʚʦ ʩ ʦʩʪʘʚʰʝʡʩʷ ʩʠʣʦʡ ʚʩʝ ʝʱʝ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʛʨʘ-
ʚʠʪʘʮʠʠ ʠ ʩʯʠʪʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʪʦʣʴʢʦ ʚ ʤʘʩʰʪʘʙʝ ʧʣʘʥʢʦʚʩʢʦʡ ʵʥʝʨʛʠʠ (-10^19 ɻʵɺ) ʩ ʙʦʣʴʰʠʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʥʦʚʘʥʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʬʠʟʠʢʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 
ʫʩʧʝʰʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ, ʩʦʯʝʪʘʶʱʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝ ʠ ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʥʦ ʥʝʧʦʣʥʳʤ ʦʙʨʘʟʦʤ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʥʝ ʦʙʲʷʩ-
ʥʷʝʪ ʥʝʢʦʪʦʨʳʝ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʪʘʢʠʝ ʢʘʢ ʢʚʘʥʪʦʚʘʷ ʧʨʠʨʦʜʘ ʛʨʘʚʠʪʘʮʠʠ, ʤʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ 
ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ, ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠʝʨʘʨʭʠʠ ʤʘʩʩ ʬʝʨʤʠʦʥʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤ ʥʝʦʙ-
ʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʙʘʟʦʚʫʶ ʪʝʦʨʠʶ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʦʧʠʩʘʥʳ ʝʜʠʥʳʤ 
ʦʙʨʘʟʦʤ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ ʚʩʝ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʙʫʜʫʪ ʩʭʦʜʠʪʴʩʷ ʢ ʚʝʣʠʯʠʥʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʝʜʠʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. 
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ʀʩʪʦʨʠʯʝʩʢʠ ʠʜʝʷ ʦʙʲʝʜʠʥʝʥʠʷ ʩʠʣ ʚʦʩʭʦʜʠʪ ʢ ʨʘʙʦʪʘʤ ʧʦ ʵʣʝʢʪʨʦʩʣʘʙʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʛʜʝ 
ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʧʨʠ ʵʥʝʨʛʠʷʭ ʧʦʨʷʜʢʘ 100 ɻʵɺ ʩʣʘʙʦʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʷʚʣʝʥʠʷʤʠ ʝʜʠʥʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ SU(2)Ĭ\timesĬU(1). ʕʪʦ ʧʦʟʚʦʣʠʣʦ 
ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʝʱʸ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʢʠ ʦʙʲʝʜʠʥʝʥʠʷ. ʇʝʨʚʳʝ ʤʦʜʝʣʠ ɺʝʣʠʢʦʛʦ ʦʙʲ-
ʝʜʠʥʝʥʠʷ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚ 1970-ʭ ʛʦʜʘʭ, ʠ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ ʠ ʧʨʦʩʪʳʭ ʩʪʘʣʘ ʤʦʜʝʣʴ 
SU(5). ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʪʝʦʨʠʠ ʬʝʨʤʠʦʥʳ ʢʘʞʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʤʝʱʘʶʪʩʷ ʚ ʜʚʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʣʠʙʨʦ-
ʚʦʯʥʦʡ ʛʨʫʧʧʳ SU(5), ʘ ʵʣʝʢʪʨʦʩʣʘʙʳʝ ʠ ʩʠʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʧʦʥʪʘʥʥʦʛʦ 
ʥʘʨʫʰʝʥʠʷ ʜʘʥʥʦʡ ʩʠʤʤʝʪʨʠʠ. ʇʦʟʜʥʝʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ SO(10) ʠ 

EϠ, ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʝʝ ʙʦʛʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʚʢʣʶʯʠʪʴ ʧʨʘʚʳʝ ʥʝʡʪʨʠʥʦ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 
ʦʙʲʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʨʦʞʜʝʥʠʷ ʤʘʣʳʭ ʤʘʩʩ ʥʝʡʪʨʠʥʦ ʠ ʚʦʟʤʦʞʥʳʭ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʣʝʜʩʪʚʠʡ [2]. 

ʆʩʥʦʚʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʪʝʦʨʠʠ ɺʝʣʠʢʦʛʦ ʝʜʠʥʩʪʚʘ. ʇʝʨʝʥʦʨʤʠʨʫʡʪʝ ʛʨʫʧʧʦʚʦʡ 
ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʘʤ ʦʪʩʣʝʞʠʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʵʚʦʣʶʮʠʶ. ʂʦʥʩʪʘʥʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷ-
ʝʪʩʷ ʬʫʥʢʮʠʝʡ ʵʥʝʨʛʠʠ. ɺ ʩʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʢʦʥʩʪʘʥʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʭʦʜʠʪʩʷ ʢ ʦʜ-
ʥʦʡ ʪʦʯʢʝ, ʥʦ ʚʚʝʜʝʥʠʝ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ ʩʭʦʜʠʤʦʩʪʠ. ʉʦʛʣʘʩʥʦ 
ʥʝʢʦʪʦʨʳʤ ʨʘʩʯʝʪʘʤ, ʦʥʘ ʠʤʝʝʪ ʵʥʝʨʛʠʶ ʦʢʦʣʦ 101610^{16}ɻʵɺ [3]. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʦʨʠʠ ʚʝʣʠʢʦʛʦ ʝʜʠʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʢʘʟʘʥʠʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʪʦ-
ʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʦʚʳʝ ʙʦʟʦʥʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʢʚʘʨʢ-ʣʝʧʪʦʥʥʳʡ ʧʝʨʝʭʦʜ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʨʘʤʢʘʭ 
ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʛʨʫʧʧʳ ʝʜʠʥʩʪʚʘ. ɺʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʘʜʘ ʧʨʦʪʦʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʦʧʨʝʜʝ-
ʣʷʶʱʠʤ ʬʠʟʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʦʜʝʣʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʦ ʣʝʪ ʵʢʩʧʝʨʠ-
ʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʵʢʩʧʝʨʠʤʝʥʪʳ Super-Kamiokande ʠ Hyper-K, ʨʘʩʧʘʜʘ ʧʨʦʪʦʥʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʠ ʥʠʞ-
ʥʠʡ ʧʨʝʜʝʣ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʝʚʳʰʘʝʪ 10^34 ʛʦʜʘ. ʕʪʠ ʜʘʥʥʳʝ ʠʩʢʣʶʯʘʶʪ ʥʝʢʦʪʦʨʳʝ 
ʨʘʥʥʠʝ ʤʦʜʝʣʠ SU(5), ʥʦ ʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʠ ʩʫʧʝʨʩʠʤʤʝʪʨʠʯʥʳʝ ʤʦʜʝʣʠ ʛʨʫʧʧʳ 
SO (10) [4]. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʙʦʣʴʰʦʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʘʣʠʙʨʦʚʦʯʥʫʶ 
ʛʨʫʧʧʫ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʝʨʤʠʦʥʦʚ ʠ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʧʦʣʝʡ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤ 
ʩʧʦʥʪʘʥʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʠ ʨʘʩʩʯʠʪʘʪʴ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʛʨʫʧʧʦʚʦʝ ʫʨʘʚʥʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ 
ʵʚʦʣʶʮʠʠ. ɺ ʤʦʜʝʣʠ SO(10) ʚʩʝ ʬʝʨʤʠʦʥʳ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʤʝʱʝʥʳ ʚ ʝʜʠʥʦʝ ʩʧʠʥʦʣʴʥʦʝ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ 16, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʛʘʥʪʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʪʝʦʨʠʠ.[5] ʂʨʦʤʝ 
ʪʦʛʦ, ʵʪʘ ʤʦʜʝʣʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʦʜʝʨʞʠʪ ʧʨʘʚʦʩʪʦʨʦʥʥʠʝ ʥʝʡʪʨʠʥʦ, ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ 
ʤʘʩʩʫ ʤʘʣʳʭ ʥʝʡʪʨʠʥʦ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ C-S. 

ʈʘʩʯʝʪʳ ʛʨʫʧʧʳ ʧʝʨʝʥʦʨʤʠʨʦʚʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʩʧʝʰʥʳʡ ʩʮʝʥʘʨʠʡ ʫʥʠʬʠʢʘʮʠʠ ʪʨʝʙʫʝʪ ʚʚʝ-
ʜʝʥʠʷ ʥʦʚʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʠ ʩʠʤʤʝʪʨʠʠ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝʙʦ-
ʚʘʥʠʷʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. ʄʦʜʝʣʠ ʩʫʧʝʨʩʠʤʤʝʪʨʠʠ ʠ ʨʘʩʰʠʨʝʥʥʦʡ ʢʘʣʠʙ-
ʨʦʚʦʯʥʦʡ ʛʨʫʧʧʳ ʣʫʯʰʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʘʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʢʘʢ ʫʛʦʣ ʩʤʝʰʝʥʠʷ ʢʚʘʨʢʦʚ ʠ ʣʝʧʪʦʥʦʚ ʠ 
ʩʚʦʡʩʪʚʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʬʦʥʘ. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʥʦʚʳʤʠ ʯʘ-
ʩʪʠʮʘʤʠ ʩʪʘʚʠʪ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʥʦʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʚ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. 

ʉʫʜʷ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʝʜʠʥʦʡ ʪʝʦʨʠʠ, ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 
ʧʨʠʟʥʘʢʦʚ ʨʘʩʧʘʜʘ ʧʨʦʪʦʥʘ ʠ ʠʟʫʯʝʥʠʝ ʨʝʜʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʩʚʝʨʭʚʳʩʦ-
ʢʠʭ ʵʥʝʨʛʠʷʭ [6]. ʅʦʚʳʡ ʵʪʘʧ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʙʣʶʜʝʥʠʝʤ ʦʩʮʠʣʣʷʮʠʡ ʥʝʡʪʨʠʥʦ ʠ ʢʦʩʤʠ-
ʯʝʩʢʠʭ ʣʫʯʝʡ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʤʦʞʝʪ ʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʭʘʥʠʟʤʝ ʥʘʨʫʰʝʥʠʷ ʙʘ-
ʨʠʦʥʥʳʭ ʯʠʩʝʣ. 

ʊʝʦʨʠʷ ʚʝʣʠʢʦʛʦ ʝʜʠʥʩʪʚʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʝʜʠʥʩʪʚʦ ʩʠʣʴʥʳʭ, ʩʣʘʙʳʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʡ, ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʘ ʧʨʷʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʚ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ. ɻʨʘʚʠʪʘʮʠʷ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʘʷ ʢʘʢ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ 
ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʝ ʚʢʣʶʯʝʥʘ ʚ ʵʪʠ ʤʦʜʝʣʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʧʨʦʙʣʝ-
ʤʫ. ɺʘʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʣʝʞʘʱʝʝ ʚ ʦʩʥʦʚʝ ʚʩʝʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ 
ʘʪʦʤʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ ʥʝ ʥʝʟʘʚʠʩʠʤʳʤ ʙʘʟʦʚʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ, ʘ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʧʨʦʷʚ-
ʣʝʥʠʝʤ ʙʘʟʦʚʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʘʪʦʤʥʦʤ ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ. ʊʝʤ ʥʝ ʤʝ-
ʥʝʝ,  ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʝʝ ʚʥʫʪʨʝʥʥʝʝ ʝʜʠʥʩʪʚʦ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʲʷʩʥʷʪʴ ʤʥʦʛʠʝ 
ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʦʜʝʣʷʤʠ, ʜʝʣʘʶʪ ʝʝ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 
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ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʫʱʝʩʪʚʫ-
ʶʱʝʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʪʩʫʪ-
ʩʪʚʠʝ ʯʝʪʢʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩ ʛʨʘʚʠʪʘʮʠʝʡ, ʧʦʩʢʦʣʴʢʫ ʛʠʧʦʪʝʟʘ ʛʨʘʚʠʪʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ 
ʚ ʤʘʩʰʪʘʙʝ ʇʣʘʥʢʘ. 

ʉʦʟʜʘʥʠʝ ʙʦʣʴʰʦʡ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʡ ʢʘʨʪʠʥʳ ʦʩʥʦʚʥʳʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʣʠʩʴ ʚ ʦʙʲʷʩʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʯʘʩʪʠʮ ʠ ʠʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʌʠ-
ʟʠʢʘ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʫʩʢʦʨʠʪʝʣʝʡ ʠ ʩʨʝʜʩʪʚ ʥʘʙʣʶʜʝʥʠʷ ʥʝʡʪʨʠʥʦ ʤʦ-
ʛʫʪ ʩʳʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʠʣʠ ʦʧʨʦʚʝʨʞʝʥʠʠ ʢʦʥʮʝʧʮʠʠ ʪʝʦʨʠʠ ʚʝʣʠʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ. 
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ПРОИЗВОДНОГО 3-АМИНОАЦЕТОФЕНОНА В 
УСЛОВИЯХ РЕАКЦИИ КЛЯЙЗЕНА-ШМИДТА 

Куликов Михаил Александрович  
ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʍʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 
ɹʝʨʝʟʥʠʢʦʚʩʢʠʡ ʬʠʣʠʘʣ ʇʝʨʤʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ  

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
 

Аннотация: ʚ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʟʘʤʝʱʝʥʥʦʛʦ ʭʘʣʢʦʥʘ ʠʟ 4-
ʙʨʦʤ-3-ʥʠʪʨʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʠ ʘʟʦʤʝʪʠʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ 3-ʘʤʠʥʦʘʮʝʪʦʬʝʥʦʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʨʝʘʢʮʠʠ ʂʣʷʡʟʝʥʘ-ʐʤʠʜʪʘ. ʀʟʫʯʝʥʳ ʫʩʣʦʚʠʷ ʝʝ ʧʨʦʚʝʜʝʥʠʷ, ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦ-
ʜʫʢʪʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʚʳʭʦʜ ʦʯʠʱʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ. ʄʦʣʝʢʫʣʷʨʥʦʝ ʩʪʨʦ-
ʝʥʠʝ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʜʘʥʥʳʤ ʀʂ ʌʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʀʟʫʯʝʥʳ ʩʧʝʢʪʨʳ Uv-Vis ʩʠʥʪʝʟʠʨʦ-
ʚʘʥʥʦʛʦ ʭʘʣʢʦʥʘ.  
Ключевые слова: ʨʝʘʢʮʠʷ ʂʣʷʡʟʝʥʘ-ʐʤʠʜʪʘ, ʟʘʤʝʱʝʥʥʳʡ ʘʮʝʪʦʬʝʥʦʥ, ʟʘʤʝʱʝʥʥʳʡ ʙʝʥʟʘʣʴʜʝʛʠʜ, 
ʭʘʣʢʦʥ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
 

CONDENSATION OF 4-BROMO-3-NITROBENZALDEHYDE AND AN AZOMETHINE DERIVATIVE OF 3-
AMINOACETOPHENONE UNDER CLAISEN-SCHMIDT REACTION CONDITIONS 

 
Kulikov Mikhail Aleksandrovitch 

 
Abstract: This work demonstrates the potential for obtaining a substituted chalcone from 4-bromo-3-
nitrobenzaldehyde and the azomethine derivative of 3-aminoacetophenone using the Claisen-Schmidt reac-
tion. The reaction conditions were studied, and a method for purifying the final product was proposed. The 
yield of the purified compound and its melting point were determined. The molecular structure of the substance 
was determined using FTIR spectroscopy. The UV-Vis spectra of the synthesized chalcone were studied. 
Key words: Claisen-Schmidt reaction, substituted acetophenone, substituted benzaldehyde, chalcone, spec-
tral research methods. 

 

ʈʝʘʢʮʠʷ ʂʣʷʡʟʝʥʘ-ʐʤʠʜʪʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʠʥʪʝʟʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ Ŭ,b-
ʥʝʥʘʩʳʱʝʥʥʳʭ ʢʝʪʦʥʦʚ. ɺ ʨʝʘʢʮʠʠ ʫʯʘʩʪʚʫʶʪ ʩʦʝʜʠʥʝʥʠʷ ʩ ʘʢʪʠʚʥʦʡ ʤʝʪʠʣʝʥʦʚʦʡ ʛʨʫʧʧʦʡ ʠ ʘʨʦʤʘʪʠ-
ʯʝʩʢʠʝ ʠʣʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʘʣʴʜʝʛʠʜʳ. ʂʘʪʘʣʠʟʘʪʦʨʦʤ ʨʝʘʢʮʠʠ ʚʳʩʪʫʧʘʶʪ ʦʩʥʦʚʘʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ 
ʛʠʜʨʦʢʩʠʜʳ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ. ʈʝʘʢʮʠʶ ʧʨʦʚʦʜʷʪ ʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʭ ʩʨʝʜʘʭ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, 
ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʨʦʜʦʡ ʨʝʘʛʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ [1]. ʇʨʦʜʫʢʪʘʤʠ ʨʝʘʢʮʠʠ ʂʣʷʡʟʝ-
ʥʘ-ʐʤʠʜʪʘ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʚʘʞʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʭʘʣʢʦʥʳ [2,3], ʧʨʦʠʟʚʦʜʥʳʝ 2,6-
ʜʠʙʝʥʟʠʣʠʜʝʥʮʠʢʣʦʛʝʢʩʘʥʦʥʘ [4,5] ʠ ʨʷʜ ʜʨʫʛʠʭ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʨʝʘʢʮʠʠ ʂʣʷʡʟʝʥʘ-ʐʤʠʜʪʘ ʩ ʫʯʘʩʪʠʝʤ ʘʟʦʤʝʪʠʥʦ-
ʚʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ 3-ʘʤʠʥʦʘʮʝʪʦʬʝʥʦʥʘ ï (1-[{3-[4-(ʜʠʤʝʪʠʣʘʤʠʥʦ)-3-ʥʠʪʨʦʬʝʥʠʣ]ʤʝʪʠʣʠʜʝʥʝ}ʘʤʠʥʦ) 
ʬʝʥʠʣ]-ɻ ʪʘʥʦʥʘ) (I) ï ʠ 4-ʙʨʦʤ-3-ʥʠʪʨʦʙʝʥʟʘʣʴʜʝʛʠʜʘ (II) ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʫʶ-
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ʱʝʛʦʩʷ ʭʘʣʢʦʥʘ (III). ʍʠʤʠʟʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ. 
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ʀʩʭʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʟʘʪʝʤ 

ʜʦʙʘʚʠʣʠ 10 %-ʥʳʡ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ. ʉʤʝʩʴ ʧʝʨʝʤʝʰʠʚʘʣʠ 4 ʯʘʩʘ ʠ ʦʩʪʘʚʠʣʠ ʥʘ 
ʥʦʯʴ. ɼʘʣʝʝ ʢ ʩʤʝʩʠ ʜʦʙʘʚʠʣʠ ʚʦʜʫ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ 10 %-ʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ. ʆʩʘʜʦʢ ʦʪʬʠʣʴʪʨʦʚʘ-
ʣʠ, ʧʨʦʤʳʣʠ ʚʦʜʦʡ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʣʠ ʠʟ ʠʟʦʧʨʦʧʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʇʦʣʫʯʠʣʠ ʧʨʦʜʫʢʪ ʦʨʘʥʞʝʚʦʛʦ 

ʮʚʝʪʘ ʩ ʚʳʭʦʜʦʤ 67 % ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʣʘʚʣʝʥʠʷ 149-152 ̄ʉ. ɽʛʦ ʩʪʨʦʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʀʂ ʌʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʠ (KBr). ɺ ʩʧʝʢʪʨʝ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʧʦʣʦʩʳ (ʩʤ-1) 

ʠ ʦʪʚʝʯʘʶʱʠʝ ʠʤ ʪʠʧʳ ʢʦʣʝʙʘʥʠʡ: 3065 (n ar CïH), 2887 (n CïH ʚ ïCH=N), 2816 (n CïH ʚ N(CH3)2), 1666 

(n C=O), 1608 (n C=N), 1533 (n as NO2), 1473 (ar CïC, C=C), 1348 (n sy NO2), 1065 (n CïBr), 958 (ʦʦʨ d 

ʪʨʘʥʩ ïCH=CHï), 824, 751 (ʦʦʨ d CïH, 1,2,4-ʟʘʤʝʱʝʥʠʝ), 790, 686 (ʦʦʨ d CïH, 1,3-ʟʘʤʝʱʝʥʠʝ). 
ɺ ʤʦʣʝʢʫʣʝ ʩʦʝʜʠʥʝʥʠʷ (III) ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʝ ʭʨʦʤʦʬʦʨʥʳʝ ʩʠʩʪʝʤʳ (ʨʠʩ. 1): ʬʨʘʛʤʝʥʪ ʭʘʣʢʦʥʘ 

(ʭʨʦʤʦʬʦʨ 1) ʠ ʬʨʘʛʤʝʥʪ ʘʟʦʤʝʪʠʥʘ (ʭʨʦʤʦʬʦʨ 2), ʯʪʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʩʧʝʢʪʨʘʭ UV-Vis. 
 

 
Рис. 1. Хромофорные системы в молекуле соединения (III) 

 
ʉʧʝʢʪʨ ʩʦʝʜʠʥʝʥʠʷ (III) ʚ ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ (ʀʇʉ) ʚ ʚʦʣʥʦʚʦʤ ʠʥʪʝʨʚʘʣʝ 300-500 ʥʤ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ (ʨʠʩ. 2). ʆʙʝ ʧʦʣʦʩʳ ʠʤʝʶʪ p­p* ʧʨʠʨʦʜʫ. ʂʦʨʦʪʢʦʚʦʣ-
ʥʦʚʘʷ ʧʦʣʦʩʘ (325 ʥʤ) ʦʪʚʝʯʘʝʪ ʵʣʝʢʪʨʦʥʥʳʤ ʧʝʨʝʭʦʜʘʤ ʚ ʭʨʦʤʦʬʦʨʝ 1, ʜʣʠʥʥʦʚʦʣʥʦʚʘʷ ʧʦʣʦʩʘ (383 
ʥʤ) ï ʚ ʭʨʦʤʦʬʦʨʝ 2. ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʀʇʉ ʢ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʩʧʝʢʪʨʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ 
ʦʙʝ ʧʦʣʦʩʳ ʧʨʝʪʝʨʧʝʚʘʶʪ ʩʤʝʱʝʥʠʝ. ʂʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʧʦʣʦʩʘ ʩʤʝʱʘʝʪʩʷ ʙʘʪʦʭʨʦʤʥʦ ʜʦ 412 ʥʤ ʟʘ 
ʩʯʝʪ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ ʭʨʦʤʦʬʦʨʘ ʠ ʫʩʠʣʝʥʠʷ ʝʛʦ ʧʦʣʷʨʠʟʘʮʠʠ. ɼʣʠʥʥʦʚʦʣʥʦʚʘʷ ʧʦʣʦʩʘ ʩʤʝʱʘʝʪʩʷ ʛʠʧ-
ʩʦʭʨʦʤʥʦ ʜʦ 348 ʥʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʥʷʪʠʝʤ ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʦʩʪʠ ʜʠʤʝʪʠʣʘʤʠʥʦʛʨʫʧʧʳ ʚ ʨʝʟʫʣʴʪʘ-
ʪʝ ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʚʳʚʦʜʳ ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦ-
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ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʘʙʦʪʘʭ [6,7]. 
 

 
Рис. 2. Спектры Uv-Vis соединения (III): 1 – ИПС; 2 – H2SO4 

 
ɺʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
1. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʟʘʤʝʱʝʥʥʦʛʦ ʭʘʣʢʦʥʘ ʠʟ 4-ʙʨʦʤ-

3-ʥʠʪʨʦʙʝʥʟʘʣʴʜʝʛʠʜʘ ʠ ʘʟʦʤʝʪʠʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ 3-ʘʤʠʥʦʘʮʝʪʦʬʝʥʦʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʢʮʠʠ 
ʂʣʷʡʟʝʥʘ-ʐʤʠʜʪʘ. ʀʟʫʯʝʥʳ ʫʩʣʦʚʠʷ ʝʝ ʧʨʦʚʝʜʝʥʠʷ, ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʦʯʠʩʪʢʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
ʋʩʪʘʥʦʚʣʝʥʳ ʚʳʭʦʜ ʦʯʠʱʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ. ʄʦʣʝʢʫʣʷʨʥʦʝ ʩʪʨʦʝʥʠʝ 
ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʦ ʧʦ ʜʘʥʥʳʤ ʀʂ ʌʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

2. ʀʟʫʯʝʥʳ ʩʧʝʢʪʨʳ Uv-Vis ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʚʦʣʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ 300-500 ʥʤ ʚ 
ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ. ɺ ʩʧʝʢʪʨʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʝ ʧʦʣʦʩʳ, 

ʠʤʝʶʱʠʝ p­p* ʧʨʠʨʦʜʫ. ʇʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʦʚ ʧʦʛʣʦʱʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ. 
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Abstract: With the rapid growth of urbanization and industrialization, the use and variety of chemicals contin-
ue to increase, making it essential to ensure chemical security at every stage of the chemical life cycle through 
proper management measures. From a systems perspective, the level of chemical security depends on the 
safety of operations at each phase of the chemical life cycle. 
Therefore, this study highlights two key aspects of ensuring chemical security. First, it emphasizes the need to 
ensure safety at every stage of the chemical life cycle and to implement management measures for preven-
tion, detection, response, and recovery. Second, it defines the concept of chemical security and examines 
ways to ensure it from a systems-based perspective, for which a mathematical modeling framework of the sys-
tem was developed. 
Keywords: chemicals, chemical security, chemical incidents, chemical life cycle. 
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Аннотация: ʉ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʭʠʤʠ-
ʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʦʜʦʣʞʘʶʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʝʩʧʝʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʜʣʝʞʘʱʠʭ ʤʝʨ ʨʝʛʫ-
ʣʠʨʦʚʘʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʩʪʝʤ, ʫʨʦʚʝʥʴ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʧʝʨʘ-
ʮʠʡ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʚʝʱʘʶʪʩʷ ʜʚʘ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʘ ʦʙʝʩʧʝʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ 
ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ, ʦʙʥʘʨʫʞʝ-
ʥʠʶ, ʨʝʘʛʠʨʦʚʘʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʥʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʭʠʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʝʝ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʩʠʩʪʝʤʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʜʣʷ ʯʝʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦ-
ʪʘʥʘ ʩʠʩʪʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
Ключевые слова: ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʭʠʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʭʠʤʠʯʝʩʢʠʝ ʠʥʮʠʜʝʥʪʳ, ʞʠʟʥʝʥ-
ʥʳʡ ʮʠʢʣ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

 
Introduction 

In recent years, the growth of the mining and industrial sectors in Mongolia has led to increased use of 
chemicals. Ensuring chemical security is therefore essential for supporting the countryôs sustainable develop-
ment. Large-scale chemical accidents can directly harm populations living and working in the affected area, 
while also causing widespread contamination of air, soil, and water. Such incidents may result in severe envi-
ronmental, social, and economic consequences. 

At the 2023 World Economic Forum held in Davos, Switzerland, chemical substances, chemical waste 
disposal, and chemical regulatory issues were identified among the six global factors expected to have the 
greatest future impact on human health and the environment. These issues were noted as having direct impli-
cations for national sustainable development, economic growth, food security, chemical and material produc-
tion, public health, scientific advancement, biodiversity, marine safety, food and drinking water concerns, and 
urbanization (World Economy Forum, 2024). 

Based on international experience in ensuring chemical security, this study aims to identify key issues 
that require attention for strengthening chemical security management. 

Materials and Methods: 
This study first proposes the need to ensure security at every stage of the chemical life cycle, and to im-

plement a management framework consisting of prevention, detection, response, and recovery. Second, it ex-
plores the possibility of applying a systems-based approach to chemical security and develops a mathematical 
model representing this system. 

 

 
Fig. 1. Scope of the Chemical Life Cycle 
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Document analysis, comparative analysis, decomposition, and synthesis methods were employed in the 
research. 

Results and Discussion: 
1. Chemical Security Management 
ñChemical risk management refers to preventing human and environmental exposure to toxic and haz-

ardous chemicals, orðwhen prevention is not possibleðminimizing their adverse effects (Chimedtseren.P, 
2017). Chemical risk management aims to prevent, reduce, or eliminate risks that may arise at any stage of 
the life cycle of chemicals and chemical-containing productsò (Chimedtseren.P, Reducing the Risk Toxic 
Chemical and Ways to Reduce it /Doctoral Dissertation/, 2018).  

This is illustrated in the following diagram (Figure 1). 
Therefore, when assessing the risk risks that may arise from the potential hazards of a chemical sub-

stance, it becomes necessary to implement measures based on each stage of the chemical substance life cy-
cle (Figure 1). Reducing the risk is the foundation for establishing a prioritized and effective continuous im-
provement process. 

The chemical substance consumption in Mongolia over the last 10 years is shown in Figure 2, based on 
statistical data provided by the General Agency for Customs (Customs., 2025) . 
 

 
Fig. 2. Volume of Chemical Substances Imported Across the Border of Mongolia, in tons (2015-2024) 

 
The total of 2,297,900 tons of chemical substances were imported across the border during the last 10 

years, and a large amount of chemical substances are being used by the mining industry, agriculture, construc-
tion material production, and scientific research organizations. As the use and variety of chemical substances in 
these sectors increase, the necessity and demand for measures such as preventing potential accidents, reduc-
ing risks, ensuring chemical security, and thus preserving the health and safety of the public in their living and 
working environments, as well as maintaining the balance of the natural environment, is growing.  

This is because the major accidents that have occurred in some countries around the world with devel-
oped chemical use and production serve as examples that these incidents cause significant economic damage 
to the country, resulting in loss of life and health for many people, and disturbing the balance of the natural 
environment.  

For instance: Due to the accident involving methyl isocyanate in Bhopal, India, in 1984, 15,000 people 
died and over 500,000 people were injured; in 1947, a fire caused by a lightning strike in a port in Texas, USA, 
where 3,200 tons of ammonium nitrate fertilizer exploded, resulted in about 600 deaths and 3,500 injuries; in 
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2013, an ammonium nitrate plant exploded in Texas, USA, killing 15 people, injuring over 200, and destroying 
over 350 buildings; in 1989, an explosion caused by a flammable gas leak during a fire at a US oil refinery 
killed 23 people and injured over 300; and in 2019, an explosion at a chemical plant in the People's Republic 
of China killed 78 people and injured 617. Also, in 1991, an explosion of a chemical at a fireworks factory in 
Malaysia killed 26 people and injured over 100 (center, 2025). These major chemical accidents inflicted enor-
mous damage on the public, the environment, and the socio-economy. 

It is evident from these accidents that implementing preventative measures and risk reduction strategies 
against chemical accidents at each of the seven stages of the chemical life cycle (production, import, 
transport, sale, usage, storage, disposal) is a key factor in ensuring chemical security (Chimedtseren.P, 
Chemical Toxic Substance Risk, 2020, p. 5). 

The general framework of the chemical security management process is also shown in [below figure]. 
 

 
Fig. 3. Chemical Security Management Framework 

 
These chemical security management measures can be understood as follows: 
Å ñPreventionò refers to measures aimed at preventing chemical accidents in which chemicals are re-

leased into the environment, potentially exposing people and ecosystems, as well as preventing intentional 
misuse of chemicals to harm populations or pollute the environment. 

The core of preventive measures is effective legal and regulatory frameworks. In Mongolia, laws and regu-
lations addressing various stages of the chemical life cycle are in place to some extent. Because the conse-
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and disposing of persistent organic pollutant (POP)-containing waste, implemented the National Programme for 
Protection of the Ozone Layer, and established controls over the transboundary movement of hazardous and oth-
er wastes, while exchanging information with international partners in line with its treaty obligations. 
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Å ñOn-site assessment and detectionò refers to activities that identify when a technological failure at 
any stage of the chemical life cycle has created conditions for an accident, or when an accident occurs, to de-
tect chemical releases, vaporization, and determine the extent of hazard dispersion (Chimedtseren.P, 
Chemical Toxic Substance Risk, 2020, p. 94). 

When detecting spilled or leaked chemicals, it is essential to: 
1. assess all locations that may be contaminated; 
2. determine the amount and type of chemical released into outdoor and indoor air, considering the 

possibility of ongoing release or secondary reactions that may create additional contamination; 
3. select appropriate rescue tools, equipment, and protective gear; 
4. identify and evaluate operational zones and monitor contamination impacts. 
These steps are critical for selecting appropriate response actions. 
To evaluate chemical hazard dispersion and calculate impact zones, various tools and methods are 

used, including: ALOHA Cameo (hazard area modeling system for emergency response), WISER (wireless 
information system for emergency responders), and the Emergency Response Guidebook. 

Å ñResponseò refers to the immediate actions taken to eliminate or reduce the impacts of chemical 
security failures. This stage involves specialized agencies such as emergency management, police, public 
health, and environmental protection. 

Key response activities include identifying the source of the chemical release, stopping the leak, sealing, 
neutralizing, and decontaminating affected areas. These actions are essential for reducing damage caused by 
the chemical incident and preventing secondary hazards (Chimedtseren.P, Chemical Toxic Substance Risk, 
2020, p. 107). Additionally, the response may include rapid evacuation of affected individuals, protecting or 
relocating at-risk populations and property. 

Å ñRecoveryò involves restoring normal social functioning and national security conditions following a 
chemical security failure. This includes rehabilitation operations and rebuilding essential infrastructure. Based 
on lessons learned and gained experience, recovery efforts aim to restore economic and social conditions to a 
higher level than before, following the principle of ñBuild Back Betterò (Serjmyadag.D, 2013, p. 124). 

The implementation of the above chemical security management measures often overlaps in time. The 
effectiveness of limited resources for ensuring chemical security depends on the adequacy of the legal and 
regulatory environment, the organizational structure and preparedness of institutions responsible for preven-
tion and emergency response, their training, information-sharing systems, and the overall safety environment. 
These factors collectively enable more efficient implementation of chemical security measures. 

2. Issues in Ensuring Chemical Security 
By examining how international organizations address chemical security, this study identifies the key 

components of ñensuring chemical securityò and expresses them using a systems-based approach. 
Å According to the Organization for the Prohibition of Chemical Weapons (OPCW): 
OPCW categorizes chemical security issues under the termôs chemical safety and chemical security11 

(OPCW, 2016, p. 3). 
- Chemical safety refers to measures aimed at preventing accidental chemical releases during any 

stage of the chemical life cycle that may harm human health or pollute the environment, as well as minimiza-
tion of impacts when accidents do occur. 

- Chemical security refers to measures aimed at preventing the intentional or illegal use of chemicals 
to harm human health or the environment, and reducing impacts when such incidents occur. This includes 
preventing deliberate chemical accidents during any stage of the chemical life cycle, as well as preventing 
theft, diversion, or misuse of chemicals in criminal or terrorist acts.  

These concepts are illustrated in Figure 4. 
Å According to the World Health Organization (WHO): The WHO International Programme on 

Chemical Security states that: ñChemical security is achieved through all activities carried out to protect human 
health and the environment from harmful effects of chemicals.ò 

This applies to all types of chemicalsðnatural or manufacturedðand covers all stages of the chemical 
life cycle, including production, import, sale, transport, usage, storage, and disposal (Organisation, 2025). 
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Fig. 4. Approaches to Ensuring Chemical Security (OPCW) 

 
Synthesizing OPCW and WHO Definitions: Based on the definitions provided by OPCW and WHO, 

chemical security can be understood as: ñThe effectiveness of measures taken to prevent, detect, and re-
duce risks arising from both intentional and unintentional human actions that may cause chemical re-
leases during any stage of the chemical life cycle, including technological failures, impacts from natu-
ral disasters, or deliberate misuse”. 

Systems-Based Interpretation 
From a systems perspective, the overall system of ensuring chemical security can be expressed using 

the following general mathematical formulation: 

ɆSCSES: F Xsp , Xs, Xsʪ, Xss, Xsu,Xssto, Xsd, Xsp,  s,   st, ss,   s, ssto, , sd  
  

Ȣ

 

Here, ɆSCSES ï Chemical security ensuring system; 

Xsp  ï Set of interdependencies of the elements constituting the security ensuring system for chemical 

substance production operations; 

Xs  ï Set of interdependencies of the elements constituting the security ensuring system for chemical 

substance import operations;  

Xst ïSet of interdependencies of the elements constituting the security ensuring system for chemical 

substance transportation operations; 

Xss  ï Set of interdependencies of the elements constituting the security ensuring system for chemical 

substance sale operations; 

Xsu  ï Set of interdependencies of the elements constituting the security ensuring system for chemical 

substance usage/application operations;  

Xssto ï Set of interdependencies of the elements constituting the security ensuring system for chemical 

substance storage operations; 

Xsd  ïSet of interdependencies of the elements constituting the security ensuring system for chemical 

substance disposal operations; 

Xsp, si,   st, ss,   su,   ssto,  , sd   
 ï Set of interdependencies between subsystems of the chemical security 

ensuring system;  

F Xs , Xsi, Xsʪ,  Xs , Xs ,Xs , Xsd, Xs, sʠ,   sʪ, s,   su,   s ,  , sd,     
.

- 

The function of this system represents the outcome of the integrated processes that determine the interre-
lationships among the elements ensuring the security of each operational stage within the chemical life cycle. 

Based on this mathematical formulation, the study concludes that the system for ensuring chemical se-
curity is defined by the degree to which safety is ensured at each stage of the chemical life cycle. 
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Conclusion 
International experience with large-scale chemical incidents shows that, given the increasing annual use 

of chemicals in Mongolia, it is essential to address chemical security through measures targeted at every 
stage of the chemical life cycleðproduction, transport, import, sale, usage, storage, and disposal. 

This study examined the implementation of prevention, on-site assessment and detection, response, 
and recovery measures for each stage of the life cycle, expanding the conceptual understanding of chemical 
security management. 

The study defines chemical security as the effectiveness of measures aimed at preventing, detecting, 
and reducing risks arising from accidental technological failures, chemical releases caused by natural disas-
ters, or intentional misuse of chemicals to disrupt normal societal functioning. These measures protect human 
health and the environment during any stage of the chemical life cycle. 

Furthermore, a mathematical systems model was developed for each stage of the chemical life cycle. 
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Заволокина Наталья Геннадьевна 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʌɹʋʅ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʛʠʛʠʝʥʳ ʠʤ. ʌ.ʌ. ʕʨʠʩʤʘʥʘè ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 
 

Аннотация. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʵʢʩ-
ʧʦʟʠʮʠʠ ʠ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ ʦʧʝʨʘʪʦʨʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʦʩʥʦʚʝ 
ʩʝʨʳ. ʆʧʨʝʜʝʣʝʥʳ ʫʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʩʘʥʠʪʘʨ-
ʥʦʛʦ ʨʘʟʨʳʚʘ, ʚʦʟʜʫʰʥʳʭ ʩʥʦʩʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʢʦʞʥʳʭ ʧʦʢʨʦʚʘʭ ʨʘʙʦʪʘʶʱʠʭ. ʈʠʩʢ ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʢʦʤ-
ʧʣʝʢʩʥʦʤʫ ʠʥʛʘʣʷʮʠʦʥʥʦ-ʜʝʨʤʘʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ (ʂɹʩʫʤʤ) ʠ ʧʦ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʝ (ʂɹʧ). ʇʨʠ ʪʝʭʥʦ-
ʣʦʛʠʷʭ ʦʧʨʳʩʢʠʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥ ʜʦʧʫʩʪʠʤʳʡ ʨʠʩʢ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ. ʇʨʠ ʬʫʤʠʛʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
ʪʝʧʣʠʮʳ ʦʪʤʝʯʝʥ ʚʳʩʦʢʠʡ ʨʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʝʨʘ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʨʠʩʢʦʤ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʩʪʨʦʛʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 
ʟʘʤʢʥʫʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. 
Ключевые слова: ʩʝʨʘ, ʧʝʩʪʠʮʠʜ, ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʫʨʦʚʥʠ ʚ ʚʦʟʜʫʭʝ ʠ ʥʘ ʢʦʞʝ, ʦʮʝʥʢʘ ʨʠʩʢʘ ʜʣʷ ʨʘ-
ʙʦʪʘʶʱʠʭ. 
 

OCCUPATIONAL RISK ASSESSMENT WHEN EXPOSED TO SULFUR-CONTAINING PESTICIDES: 
ANALYSIS OF EXPOSURE AND SAFETY FOR WORKERS' HEALTH 

 
Zavolokina Natalya Gennadyevna 

 
Abstract. The article presents the results from field hygiene studies to assess exposure and occupational risk 
for operators when using sulfur-based pesticides. Various application technologies have been analyzed. The 
levels of sulfur content in the air of the work area, the atmospheric air of the sanitary gap, air drifts, as well as 
on the skin of workers were determined. The risk was assessed by the combined inhalation-dermal effect and 
by the absorbed dose. With spraying technologies, an acceptable risk for operators has been established. Dur-
ing fumigation of an industrial greenhouse, a high risk associated with the formation of sulfur dioxide was not-
ed. The results of the study confirm that sulfur, while complying with safety measures and regulations for use, 
is characterized by a low occupational risk, but requires strict control when used in confined spaces. 
Keywords: sulfur, pesticide, exposure levels in the air and on the skin, risk assessment for workers. 

 
ʉʝʨʘ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʢʘʢ ʦʜʠʥ ʠʟ ʩʪʘʨʝʡʰʠʭ ʠ ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʬʫʥʛʠʮʠʜʦʚ ʠ ʘʢʘʨʠʮʠʜʦʚ ʢʦʥʪʘʢʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɽʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʪʠʚ ʛʨʳʟʫʥʦʚ ʠ ʢʣʝ-
ʱʝʡ, ʧʣʝʩʝʥʠ, ʛʨʠʙʥʳʭ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 
ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʩʫʪ-
ʩʪʚʠʝʤ ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʝʨʳ ʚ ʧʨʠʨʦʜʝ [1].  
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ʇʦ ʜʘʥʥʳʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 
ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʝʨʘ ʦʪʥʦʩʠʪʩʷ ʢ IV ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ [2]. ʆʜʥʘʢʦ ʨʠʩʢ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʨʝ-
ʧʘʨʘʪʘʤʠ ʩʝʨʳ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʠ ʜʝʨʤʘʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʝʡ, 
ʘ ʪʘʢʞʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ 
(ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ, ʩʝʨʥʠʩʪʘʷ ʢʠʩʣʦʪʘ) ʧʨʠ ʬʫʤʠʛʘʮʠʠ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʠʩʢ ʜʣʷ ʟʜʦʨʦʚʴʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 
ʨʝʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʛʣʘʤʝʥʪʳ ʧʨʠʤʝʥʝ-
ʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʪʝʭʥʠʢʘ, ʧʨʝʧʘʨʘʪʠʚʥʘʷ ʬʦʨʤʘ, ʤʝʪʝʦʫʩʣʦʚʠʷ, ʩʦʙʣʶʜʝʥʠʝ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʣʷ 
ʩʝʨʳ ʦʩʥʦʚʥʳʤʠ ʧʫʪʷʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʨʘʙʦʪʘʶʱʠʭ ʷʚʣʷʶʪʩʷ ʠʥʛʘʣʷʮʠʦʥʥʳʡ (ʚʜʳʭʘʥʠʝ 
ʘʵʨʦʟʦʣʷ ʧʨʠ ʦʧʨʳʩʢʠʚʘʥʠʠ) ʠ ʜʝʨʤʘʣʴʥʳʡ (ʢʦʥʪʘʢʪ ʩ ʨʘʙʦʯʠʤ ʨʘʩʪʚʦʨʦʤ ʠ ʦʙʨʘʙʦʪʘʥʥʳʤʠ ʧʦʚʝʨʭʥʦ-
ʩʪʷʤʠ). ʇʦʚʳʰʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʮʝʩʩ ʬʫʤʠʛʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʦʨʝʥʠʷ 
ʩʝʨʥʳʭ ʰʘʰʝʢ ʦʙʨʘʟʫʝʪʩʷ ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ (SO2) ï ʚʝʱʝʩʪʚʦ 3-ʛʦ ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ ʩ ʚʳʨʘʞʝʥʥʳʤ 
ʨʘʟʜʨʘʞʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ [2, 3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʦʚʝʜʝʥʠʝ ʥʘʪʫʨʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʣʝ-
ʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʟʘʱʠʪʥʳʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ, ʦʙʦʩʥʦʚʘʥʠʷ ʩʨʦʢʦʚ ʚʳʭʦʜʘ ʥʘ ʦʙʨʘʙʦʪʘʥʥʳʝ ʧʣʦʱʘʜʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʥʘʪʫʨʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2005-2024 ʛʛ. 
ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚʘʭ (ʃʇʍ) ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʖʞʥʦʛʦ 
ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʟʣʠʯʥʳʝ ʧʨʝʧʘʨʘʪʠʚʥʳʝ ʬʦʨʤʳ ʥʘ ʦʩʥʦʚʝ ʩʝʨʳ: 
ʚʦʜʥʦ-ʜʠʩʧʝʨʛʠʨʫʝʤʳʝ ʛʨʘʥʫʣʳ (ɺɼɻ), ʚʦʜʥʦ-ʩʫʩʧʝʥʟʠʦʥʥʳʝ ʢʦʥʮʝʥʪʨʘʪʳ (ɺʉʂ), ʢʦʥʮʝʥʪʨʘʪʳ ʩʫʩʧʝʥ-
ʟʠʠ (ʂʉ), ʧʘʩʪʘ (ʇʉ) ʠ ʰʘʰʢʠ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 400ï900 ʛ/ʢʛ (ʛ/ʣ). ʇʨʦʚʦʜʠʣʦʩʴ 
ʥʘʟʝʤʥʦʝ ʰʪʘʥʛʦʚʦʝ ʦʧʨʳʩʢʠʚʘʥʠʝ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʟʝʤʣʷʥʠʢʘ ʠ ʧʘʨʦʚʳʝ ʧʦʣʷ), ʚʝʥʪʠʣʷʪʦʨʥʦʝ 
ʦʧʨʳʩʢʠʚʘʥʠʝ ʩʘʜʦʚʳʭ ʢʫʣʴʪʫʨ (ʷʙʣʦʥʝʚʳʝ ʩʘʜʳ, ʚʠʥʦʛʨʘʜʥʠʢʠ), ʨʘʥʮʝʚʦʝ ʦʧʨʳʩʢʠʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ 
ʣʠʯʥʳʭ ʧʦʜʩʦʙʥʳʭ ʭʦʟʷʡʩʪʚ (ʧʦʣʝʚʳʝ, ʩʘʜʦʚʳʝ ʢʫʣʴʪʫʨʳ ʠ ʪʦʤʘʪʳ ʟʘʱʠʱʝʥʥʦʛʦ ʛʨʫʥʪʘ), ʘ ʪʘʢʞʝ ʬʫ-
ʤʠʛʘʮʠʷ ʧʫʩʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʧʣʠʮ ʩʝʨʥʳʤʠ ʰʘʰʢʘʤʠ. 

ʆʪʙʦʨ ʧʨʦʙ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʠ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʩʘʥʠʪʘʨʥʦ-
ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʩʣʝ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘ ʘʵʨʦʟʦʣʴʥʳʝ ʬʠʣʴʪʨʳ ɸʌɸ-ɺʇ ʩ ʧʦʤʦʱʴʶ ʘʩʧʠ-
ʨʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʦʮʝʥʢʠ ʚʦʟʜʫʰʥʳʭ ʩʥʦʩʦʚ ʧʨʠʤʝʥʷʣʩʷ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʩ ʵʢʩʧʦʥʠ-
ʨʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʯʘʰʝʢ ʇʝʪʨʠ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʬʠʣʴʪʨʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʥʘ ʢʦʞʥʳʭ ʧʦʢʨʦʚʘʭ 
ʦʧʝʨʘʪʦʨʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʩʤʳʚʦʚ ʩ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʦʚ ʪʝʣʘ (ʣʠʮʦ, ʰʝʷ, ʢʠʩʪʠ ʨʫʢ, ʧʨʝʜʧʣʝ-
ʯʴʷ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʭ ʩʘʣʬʝʪʦʢ, ʩʤʦʯʝʥʥʳʭ 95 % ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ.  

ʆʮʝʥʢʘ ʨʠʩʢʘ ʧʨʦʚʝʜʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ çʆʮʝʥʢʘ ʨʠʩʢʘ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʧʝʩʪʠʮʠʜʦʚ ʥʘ ʨʘʙʦʪʘʶʱʠʭè [4].  

ɺ ʨʘʩʯʝʪʘʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ (ʠʥʛʘʣʷʮʠʦʥʥʦʤ ʠ ʜʝʨʤʘʣʴʥʦʤ) ʚʦʟ-
ʜʝʡʩʪʚʠʠ ʩʝʨʳ ʧʦ ʵʢʩʧʦʟʠʮʠʦʥʥʳʤ ʫʨʦʚʥʷʤ (ʂɹʩʫʤʤ) ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʝʣʠʯʠʥʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʩʝʨʳ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʨʘʚʥʘʷ 6,0 ʤʛ/ʤ3 [5] ʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʜʦʧʫʩʪʠʤʳʡ 
ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ (ʆɼʋʟʢʧ, ʤʛ/ʩʤ2), ʨʘʚʥʳʡ 0,00043 ʤʛ/ʩʤ2, ʨʘʩʩʯʠʪʘʥʥʳʡ ʩ ʫʯʝʪʦʤ 
ʦʩʪʨʦʡ ʢʦʞʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ (ʃɼ50 > 2000 ʤʛ/ʢʛ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ 10. 

ɼʣʷ ʨʘʩʯʝʪʘ ʨʠʩʢʘ ʧʦ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʝ (ʂɹʧ) ʫʩʪʘʥʦʚʣʝʥ ʜʦʧʫʩʪʠʤʳʡ ʩʫʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʵʢʩʧʦ-
ʟʠʮʠʠ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ (ɼʉʋʕʆ), ʨʘʚʥʳʡ 0,372 ʤʛ/ʢʛ ʠʩʭʦʜʷ ʠʟ ʥʝʜʝʡʩʪʚʫʶʱʝʡ ʜʦʟʳ ʚʝʱʝʩʪʚʘ, ʫʩʪʘʥʦʚ-
ʣʝʥʥʦʡ ʚ ʭʨʦʥʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʘʩʘ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡ-
ʩʪʚʠʷ ʩʝʨʳ. ʇʦʩʢʦʣʴʢʫ ʩʝʨʘ ʢʘʢ ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʚ 
ʢʦʣʠʯʝʩʪʚʝ ʧʦʨʷʜʢʘ 0,15 % ʤʘʩʩʳ ʪʝʣʘ, ʫʩʪʘʥʦʚʣʝʥʠʝ ɼʉɼ ʥʝ ʪʨʝʙʫʝʪʩʷ.  

ʂʨʠʪʝʨʠʝʤ ʧʨʠʝʤʣʝʤʦʩʪʠ ʨʠʩʢʘ ʷʚʣʷʣʦʩʴ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ: ʂɹʩʫʤʤ Ò 1 ʠ ʂɹʧ Ò 1. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʫʨʦʚʥʠ ʵʢʩʧʦʟʠʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘ-

ʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʪʠʧʘ ʪʝʭʥʠʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʀɿ.  
ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʳ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ (ʯʘʩʪʦ ʥʘ ʫʨʦʚʥʝ çʥʝ ʦʙʥʘʨʫʞʝʥʦè) 

ʦʪʤʝʯʘʣʠʩʴ ʚʥʫʪʨʠ ʛʝʨʤʝʪʠʯʥʳʭ ʢʘʙʠʥ ʪʨʘʢʪʦʨʦʚ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ï ʥʘ ʫʨʦʚʥʝ 0,28-0,84 ʤʛ/ʤ3, ʦʙʥʘʨʫ-
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ʞʠʚʘʣʠʩʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʟʘʧʨʘʚʢʠ ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ.  
ʉʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʩʤʳʚʘʭ ʩ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʦʚ ʢʦʞʠ ʦʧʝʨʘʪʦʨʦʚ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘ-

ʣʠʩʴ ï ʦʪ 0,00001 ʤʛ/ʩʤ2 ʧʨʠ ʰʪʘʥʛʦʚʦʤ ʦʧʨʳʩʢʠʚʘʥʠʠ, ʜʦ 0,000435 ʤʛ/ʩʤ2 ʧʨʠ ʚʝʥʪʠʣʷʪʦʨʥʦʤ. ʄʘʢʩʠ-
ʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʘ ʣʠʮʝ, ʰʝʝ ʠ ʢʠʩʪʷʭ ʨʫʢ. 

ʇʨʠ ʪʨʘʢʪʦʨʥʦʤ ʦʧʨʳʩʢʠʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʳ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʩʘʥʠʪʘʨʥʦʛʦ ʨʘʟʨʳʚʘ 
(ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300 ʤ ʦʪ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ), ʘ ʪʘʢʞʝ ʚ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʙʘʭ (ʯʘʰʢʘʭ ʇʝʪ-
ʨʠ) ʙʳʣʦ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ. ʇʨʠ ʨʘʥʮʝʚʦʤ ʦʧʨʳʩʢʠʚʘʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʨʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 
ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʘʭ: ʚ ʚʦʟʜʫʭʝ ʚ ʛʨʘʥʠʮʘʭ ʃʇʍ ʥʘ ʫʨʦʚʥʝ 0,3-0,95 ʤʛ/ʤ3, ʚ ʚʦʟʜʫʰʥʳʭ ʚ ʩʥʦʩʘʭ ï ʥʘ 
ʫʨʦʚʥʝ 7,9-15,8 ʤʛ/ʤ2, ʯʪʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ.  

ɼʣʷ ʪʨʘʢʪʦʨʥʦʛʦ ʠ ʨʘʥʮʝʚʦʛʦ ʪʝʭʥʦʣʦʛʠʡ ʦʧʨʳʩʢʠʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʦʢʘʟʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʧʦʨʦʛʦʚʦʡ ʝʜʠʥʠʮʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʧʫʩʪʠʤʦʤ ʨʠʩʢʝ ʜʣʷ ʦʧʝʨʘ-
ʪʦʨʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʃʇʍ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʙʣʶʜʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ. ʆʩʥʦʚʥʦʡ 
ʚʢʣʘʜ ï 80-95 %, ʚ ʩʦʚʦʢʫʧʥʳʡ ʨʠʩʢ ʚʥʦʩʠʣʘ ʜʝʨʤʘʣʴʥʘʷ ʵʢʩʧʦʟʠʮʠʷ.  

ʇʨʠ ʪʝʭʥʦʣʦʛʠʠ ʬʫʤʠʛʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʪʝʧʣʠʮʳ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝ ʵʣʝʤʝʥʪʘʨʥʦʡ 
ʩʝʨʳ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʥʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ (SO2), ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ ʩʤʝʞ-
ʥʦʤ ʩ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʧʣʠʮʝʡ ʧʦʤʝʱʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ, ʜʦʩʪʠʛʘʣʘ 39,6 ʤʛ/ʤ3. ʉʫʤʤʘʨʥʳʡ 
ʨʠʩʢ (ʂɹʩʫʤʤ) ʩʦʩʪʘʚʠʣ 1,96 ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ Ò 1. ʋʨʦʚʝʥʴ ʨʠʩʢʘ ʩʥʠʞʘʣʩʷ ʜʦ ʜʦʧʫʩʪʠʤʦʛʦ (ʂɹʩʫʤʤ = 
0,66) ʪʦʣʴʢʦ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʬʫʤʠʛʘʮʠʠ ʠ 6 ʯʘʩʦʚ ʘʢʪʠʚʥʦʛʦ ʩʢʚʦʟʥʦʛʦ ʧʨʦʚʝʪʨʠʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʦʟʠʮʠʠ ʙʳʣʠ ʦʙʦʩʥʦʚʘʥʳ ʩʨʦʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʭʦʜʘ 
ʣʶʜʝʡ ʥʘ ʦʙʨʘʙʦʪʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. ʇʦʩʣʝ ʪʨʘʢʪʦʨʥʦʛʦ ʦʧʨʳʩʢʠʚʘʥʠʷ ʪʘʢʦʡ 
ʩʨʦʢ ʩʦʩʪʘʚʠʣ 3 ʜʥʷ. ʇʦʩʣʝ ʬʫʤʠʛʘʮʠʠ ʪʝʧʣʠʮʳ ʙʝʟʦʧʘʩʥʳʡ ʚʭʦʜ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʘʚʘʨʠʡʥʳʭ ʨʘʙʦʪ 
ʚʦʟʤʦʞʝʥ ʥʝ ʨʘʥʝʝ, ʯʝʤ ʯʝʨʝʟ 6 ʩʫʪʦʢ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʘʷ ʩʝʨʘ ʢʘʢ 
ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʨʠʩʢʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟ-
ʣʠʯʥʳʭ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʧʨʳʩʢʠʚʘʥʠʷ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʬʦʨʤʠʨʫʶʱʠʤ ʩʦʚʦ-
ʢʫʧʥʳʡ ʨʠʩʢ, ʷʚʣʷʝʪʩʷ ʜʝʨʤʘʣʴʥʳʡ ʧʫʪʴ ʧʦʩʪʫʧʣʝʥʠʷ. ʌʫʤʠʛʘʮʠʷ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʡ ʪʨʝʙʫʝʪ ʩʪʨʦʛʦʡ 
ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʩʨʦʢʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʚʭʦʜʘ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʩʦʜʝʨʞʘʥʠʷ SO2. 

ɼʣʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʝʥʠʷ ʩʝʨʦʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʦʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʩʦʙʣʶʜʝʥʠʝ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ. 
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Клинцова Мелания Вячеславовна 
ʩʪʫʜʝʥʪ 
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Abstract: Two-year monitoring studies of  the untitled gulch biocenosis without a name were conducted based 
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Методика исследования. 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʘʣʢʠ ʙʝʟ ʥʘʟʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦ ʚʩʝʡ ʜʣʠʥʝ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʙʠʦʮʝʥʦʟʘ. 
ʆʪʙʦʨ ʧʨʦʙ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠ-

ʷʤʠ çʊʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʚʣʠʷʥʠʝʤ 
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘ-
ʥʠʷè, ʫʪʚʝʨʞʜʝʥʥʳʝ ʧʨʦʪʦʢʦʣʦʤ ʋʯʝʥʦʛʦ ʩʦʚʝʪʘ ʌɻɹʅʋ çɺʅʀʈʆè ˉ19 ʦʪ 10 ʦʢʪʷʙʨʷ 2024ʛ. ʀʩʩʣʝʜʦ-
ʚʘʥʠʝ ʙʠʦʮʝʥʦʟʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʣʝʪ ʥʘ ʚʳʙʨʘʥʥʳʭ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ʧʨʦʙ. 

ʉʙʦʨ ʠ ʢʦʥʩʝʨʚʘʮʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʤʝ-
ʪʦʜʘʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡè (1983) ʠ çʄʝʪʦʜʠʯʝʩʢʠ-
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ʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʩʙʦʨʫ ʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ 
ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʸʤʘʭè (1981). 

ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʠʟʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʫʯʥʦʛʦ ʙʘʪʦʤʝʪʨʘ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʚ ʥʝ-
ʩʢʦʣʴʢʠʭ ʪʦʯʢʘʭ ʘʢʚʘʪʦʨʠʠ, ʠ ʜʝʣʘʣʠ ʩʣʠʚʥʫʶ ʧʨʦʙʫ ʦʙʲʸʤʦʤ 1,5 ʣ. ʇʦʣʫʯʝʥʥʫʶ ʧʨʦʙʫ ʧʝʨʝʣʠʚʘʣʠ ʚ 
ʧʣʘʩʪʠʢʦʚʫʶ ʸʤʢʦʩʪʴ ʦʙʲʸʤʦʤ 1,5 ʣ ʠ ʬʠʢʩʠʨʦʚʘʣʠ.  

ʉʙʦʨ ʠ ʢʦʥʩʝʨʚʘʮʠʷ ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʤʝ-
ʪʦʜʘʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡè (1983). ɼʣʷ ʠʟʫʯʝʥʠʷ 
ʟʦʦʧʣʘʥʢʪʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʘʥʢʪʦʥʥʫʶ ʩʝʪʴ (ʷʯʝʷ ʩʠʪʘ ˉ64) ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʬʠʣʴʪʨʦʚʘʣʠ 100 ʚʦʜʳ. 
ɺʦʜʫ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʙʨʘʣʠ ʚ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ.  

ʆʪʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʟʦʦʙʝʥʪʦʩʥʳʭ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ (ʄʝʪʦʜʠʢʘé, 
1975; ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠé, 1983; ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʤʝʪʦʜʘʤ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘé, 1983). 

ɻʨʫʥʪ ʦʪʙʠʨʘʣʠ ʩ ʧʦʤʦʱʴʶ ʜʥʦʯʝʨʧʘʪʝʣʷ ʩ ʧʣʦʱʘʜʴʶ ʟʘʭʚʘʪʘ 0,025 ʤ2. ʆʪʙʦʨ ʥʘ ʢʘʞʜʦʡ ʩʪʘʥ-
ʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʨʸʭ ʧʦʚʪʦʨʥʦʩʪʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʫʯʝʩʪʴ ʙʠʦʪʦʧʠʯʝʩʢʫʶ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʜʦʥʥʦʛʦ 
ʩʫʙʩʪʨʘʪʘ. 

ʀʭʪʠʦʬʘʫʥʘ ʨʝʢʠ ʂʠʨʧʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠ ʦʧʨʦʩʘʤ ʤʝʩʪʥʳʭ ʞʠʪʝ-
ʣʝʡ. ʀʭʪʠʦʬʘʫʥʘ ʨʫʩʣʦʚʳʭ ʧʨʫʜʦʚ ʙʘʣʢʠ ʙʝʟ ʥʘʟʚʘʥʠʷ ʫʢʘʟʘʥʘ ʧʦ ʦʧʨʦʩʘʤ ʨʳʙʘʢʦʚ-ʣʶʙʠʪʝʣʝʡ ʠ ʠʥ-
ʬʦʨʤʘʮʠʠ ʠʟ ʀʥʪʝʨʥʝʪ. 

Полученные результаты исследования. 
ɹʘʩʩʝʡʥ ʨʝʢʠ ʂʠʨʧʠʣʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʟʦʚʦ-ʂʫʙʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʈʝʣʴʝʬ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʠʟʤʝʥʥʫʶ ʨʘʚʥʠʥʫ ʩʦ ʩʣʘʙʳʤ ʫʢʣʦʥʦʤ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ. ʆʜʥʦʦʙʨʘʟʠʝ ʨʝʣʴ-
ʝʬʘ ʥʘʨʫʰʘʝʪʩʷ ʜʦʣʠʥʘʤʠ ʨʝʢ ʠ ʙʘʣʦʢ. 

ʇʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʪʦʢʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʠʨʧʠʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʙʘʩʩʝʡʥʘʤ ʨʝʢ 
ɺʦʩʪʦʯʥʦʛʦ ʇʨʠʘʟʦʚʴʷ. ʀʭ ʨʝʞʠʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʝʥ ʟʘʨʝ-
ʛʫʣʠʨʦʚʘʥʥʦʩʪʴʶ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʤʣʷʥʳʭ ʜʘʤʙ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʚʦʜʦʪʦʢʠ 
ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʝ ʧʣʝʩʦʚʳʝ ʫʯʘʩʪʢʠ-ʧʨʫʜʳ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʫʯʘʩʪʢʘʤʠ ʧʝʨʝʩʳʭʘ-
ʶʱʠʭ ʨʫʩʝʣ. ɺʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ ʦʙʳʯʥʦ ʥʘʯʠʥʘʝʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʬʝʚʨʘʣʷ, ʜʦʩʪʠʛʘʷ ʩʚʦʝʛʦ ʧʠʢʘ ʧʨʠ-
ʤʝʨʥʦ ʯʝʨʝʟ ʤʝʩʷʮ. ʆʢʦʥʯʘʥʠʝ ʧʦʣʦʚʦʜʴʷ ʚ ʩʨʝʜʥʝʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ ʘʧʨʝʣʷ - ʥʘʯʘʣʦ ʤʘʷ.  

Балка без названия. ɹʘʣʢʘ ʙʝʟ ʥʘʟʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʨʝʢʠ ʂʠʨ-
ʧʠʣʠ. ʈʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʝʚʝʨ ʦʪ ʛʦʨʦʜʘ ʊʠʤʘʰʝʚʩʢʘ ʠ ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ ʂʠʨʧʠʣʠ ʚ ʨʘʡʦʥʝ ʭʫʪʦʨʘ ʂʘʣʠ-
ʥʠʥʘ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʙʘʣʢʘ ʧʝʨʝʛʦʨʦʞʝʥʘ ʧʣʦʪʠʥʘʤʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʪʦʯʥʦʩʪʴ ʚ ʤʝʞʝʥʥʳʡ 
ʧʝʨʠʦʜ. ʅʘʟʥʘʯʝʥʠʝ ʧʨʫʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʙʘʣʢʝ ï ʟʘʙʦʨ ʚʦʜʳ ʜʣʷ ʧʦʣʠʚʘ ʩʝʣʴʭʦʟʫʛʦʜʠʡ. 

ɺʦʜʥʘʷ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʘʷ ʜʦʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨ. ʂʠʨʧʠʣʠ ʨʘʟʚʠʪʘ ʦʯʝʥʴ ʭʦʨʦʰʦ ʠ ʚ ʪʘʢʩʦ-
ʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʩʰʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʜʦʥʥʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ-ʤʘʢʨʦʬʠʪʘʤʠ. ɺ 
ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʦʥʘ ʚʢʣʶʯʘʝʪ ʜʚʝ ʛʨʫʧʧʳ ï ʛʠʜʨʦ- ʠ ʛʠʛʨʦʬʠʪʳ ï ʨʘʩʪʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʠʟ-
ʨʘʩʪʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʚʦʜʝ (ʛʠʜʨʦʬʠʪʳ) ʠʣʠ ʧʨʠ ʙʦʣʴʰʦʤ ʝʸ ʠʟʙʳʪʢʝ ʚ ʧʦʯʚʝ (ʛʠʛʨʦʬʠʪʳ).  

ʆʩʥʦʚʫ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʧʦʡʤʝʥʥʦʡ ʠ ʨʫʩʣʦʚʦʡ ʟʦʥʘʭ ʨʝʢʠ ʩʦʩʪʘʚʣʷʝʪ ʪʨʦʩʪʥʠʢ 
ʦʙʳʢʥʦʚʝʥʥʳʡ (Phragmites australis), ʦʙʨʘʟʫʶʱʠʡ ʦʙʰʠʨʥʳʝ ʟʘʨʦʩʣʠ ʢʘʢ ʥʘ ʤʝʣʢʦʚʦʜʴʷʭ, ʪʘʢ ʠ ʚ ʧʦʡ-
ʤʝʥʥʦʡ ʟʦʥʝ. ʇʣʦʱʘʜʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʨʦʩʪʠʥʢʘ ʜʦʩʪʠʛʘʝʪ ʤʝʩʪʘʤʠ 90 %. ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ 
ʧʦʣʦʚʦʜʴʷ ʟʘʨʦʩʣʠ ʪʨʦʩʪʥʠʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʨʝʩʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʬʠʪʦʬʠʣʴʥʳʭ ʚʠʜʦʚ 
ʨʳʙ, ʦʙʠʪʘʶʱʠʭ ʚ ʨʝʢʝ. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʠ ʚʦʜʥʳʭ ʜʦʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʨʝʢʝ ʚʢʣʶʯʘʝʪ 7 ʚʠʜʦʚ ï 6 ʚʠʜʦʚ 
ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʠ 1 ʚʠʜ ʚʦʜʦʨʦʩʣʝʡ. 

ʇʦ ʙʝʨʝʛʘʤ ɹʘʣʢʠ ʙʝʟ ʥʘʟʚʘʥʠʷ ʦʙʳʯʥʳ ʦʩʦʢ ʘʙʝʨʝʛʦʚʘʷ (Carex riparia) ʠ ʨʦʛʦʟ ʫʟʢʦʣʠʩʪʥʳʡ 
(Typha angustifolia), ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʯʘʩʪʠï ʨʦʛʦʣʠʩʪʥʠʢ ʧʦʛʨʫʞʸʥʥʳʡ (Ceratophyllum  demersum) ʠ 
ʨʜʝʩʪ ʢʫʨʯʘʚʳʡ (Potamogeton crispus). ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʝʪʩʷ ʛʨʝʯʠʭʘ ʟʝʤʥʦʚʦʜʥʘʷ 
(Polygonum amphibium). ɹʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ ʚ ʬʦʨʤʝ ʢʫʨʪʠʥ ʦʙʨʘʟʫʝʪ ʟʝʣʸʥʘʷ ʥʠʪʯʘʪʘʷ ʚʦʜʦʨʦʩʣʴ 
ʩʧʠʨʦʛʠʨʘ (Spirogyra sp.). 

ɺ ʟʘʨʦʩʣʷʭ ʤʘʢʨʦʬʠʪʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʨʠʙʨʝʞʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʢʦʨʤʦʚʳʭ 
ʦʨʛʘʥʠʟʤʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʣʘʥʢʪʦʥʦʤ ʠ ʙʝʥʪʦʩʦʤ. ɿʘʨʦʩʣʠ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʩʣʫʞʘʪ ʜʣʷ 
ʥʝʨʝʩʪʘ ʨʳʙ ʬʠʪʦʬʠʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʚ ʢʘʯʝʩʪʚʝ ʫʙʝʞʠʱ ʜʣʷ ʠʭ ʤʦʣʦʜʠ. 
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ʋʩʪʴʝ ɹʘʣʢʠ ʙʝʟ ʥʘʟʚʘʥʠʷ ʰʠʨʦʢʦʝ, ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʨʝʢʦʡ ʂʠʨʧʠʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʜʥʳʤ 
ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʩʚʦʙʦʜʥʦ ʤʠʛʨʠʨʦʚʘʪʴ ʥʘ ʥʘʛʫʣ ʠ ʥʝʨʝʩʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʭʪʠʦʬʘʫʥʘ ɹʘʣʢʠ 
ʙʝʟ ʥʘʟʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʠʭʪʠʦʬʘʫʥʦʡ ʨʝʢʠ ʂʠʨʧʠʣʠ. 

ʀʭʪʠʦʬʘʫʥʘ ʨ. ʂʠʨʧʠʣʠ ʥʘʩʯʠʪʳʚʘʝʪ 16 ʘʚʪʦʭʪʦʥʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 5-ʪʠ ʩʝʤʝʡʩʪʚʘʤ: 
ʢʘʨʧʦʚʳʝ, ʱʫʢʦʚʳʝ, ʦʢʫʥʸʚʳʝ, ʚʴʶʥʦʚʳʝ, ʩʦʤʦʚʳʝ.  

ʉʝʤʝʡʩʪʚʦ ʢʘʨʧʦʚʳʝ (Cyprinidae) ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ: ʩʘʟʘʥ (Cyprinus carpio), 
ʣʝʱ (Abramis brama), ʛʫʩʪʝʨʘ (Blicca bjoerkna), ʢʘʨʘʩʴ ʩʝʨʝʙʨʷʥʳʡ (Carassius auratus), ʢʘʨʘʩʴ ʟʦʣʦʪʦʡ 
(Carassius carassius), ʣʠʥʴ (Tinca tinca), ʧʣʦʪʚʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Rutilus rutilus), ʢʨʘʩʥʦʧʸʨʢʘ (Scardinius 
erythrophthalmus) ʧʝʩʢʘʨʴ ʦʙʳʢʥʦʚʝʥʥʳʡ (Gobio gobio), ʫʢʣʝʷ ʦʙʳʢʥʦʚʝʥʥʘʷ (Alburnus alburnus), ʚʝʨʭʦʚ-
ʢʘ (Leucaspius delineatus). 

ʇʦ ʦʜʥʦʤʫ ʚʠʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʉʝʤʝʡʩʪʚʘ ʱʫʢʦʚʳʝ (Esocidae) ï ʱʫʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Esox lucius); 
ʉʝʤʝʡʩʪʚʦ ʩʦʤʦʚʳʝ (Siluridae) ï ʩʦʤ ʦʙʳʢʥʦʚʝʥʥʳʡ (Silurus glanis); ʉʝʤʝʡʩʪʚʦ ʚʴʶʥʦʚʳʝ (Cobitidae) ï 
ʦʙʳʢʥʦʚʝʥʥʘʷ ʱʠʧʦʚʢʘ (Cobitis taenia). 

ʉʝʤʝʡʩʪʚʦ ʦʢʫʥʝʚʳʝ (Percidae) ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʚʠʜʘʤʠ: ʦʢʫʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ (Perca 
fluviatilis), ʩʫʜʘʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Sander lucioperca). 

ʅʘ ʙʘʣʢʝ ʙʝʟ ʥʘʟʚʘʥʠʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʩʪʦʷʥʥʦ ʦʙʚʦʜʥʝʥʥʳʝ ʨʫʩʣʦʚʳʝ ʧʨʫʜʳ, 
ʠʤʝʶʱʠʝ ʩʦʙʩʪʚʝʥʥʫʶ ʠʭʪʠʦʬʘʫʥʫ. 

ʀʭʪʠʦʬʘʫʥʘ ʧʨʫʜʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʣʦʮʝʥʥʳʤʠ ʚʠʜʘʤʠ ʨʳʙ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦ-
ʩʪʠ: ʦʙʳʢʥʦʚʝʥʥʘʷ ʫʢʣʝʷ (Alburnus alburnus), ʢʘʨʘʩʴ ʩʝʨʝʙʨʷʥʳʡ (Carassius auratus gibelio), ʦʙʳʢʥʦʚʝʥ-
ʥʘʷ ʧʣʦʪʚʘ (Rutilus rutilus). ɺ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʩʦʩʪʘʚʝ ʠʭʪʠʦʬʘʫʥʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʘʟʘʥ (Ciprinus 
carpio) ʠ ʱʫʢʘ (Esox lucius).  

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʢʦʨʤʦʚʦʡ ʙʘʟʝ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʛʦʜʦʚʳʝ ʟʥʘ-
ʯʝʥʠʷ ʟʘ ʜʚʘ ʛʦʜʘ. 

ʌʠʪʦʧʣʘʥʢʪʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʤʠʢʨʦʚʦʜʦʨʦʩʣʷʤʠ: ʧʨʦʪʦʢʦʢʢʦʚʳʤʠ ï 80-1300 ʤʣʥ. 
ʵʢʟ./ʤ3 (0,03-0,88ʛ/ ʤ3); ʚʦʣʴʚʦʢʩʦʚʳʤʠ ï 40-460 ʤʣʥ. ʵʢʟ./ʤ3 (0,03-0,35ʛ/ ʤ3); ʜʠʘʪʦʤʦʚʳʤʠ ï 120-720 
ʤʣʥ. ʵʢʟ./ʤ3 (0,07-0,57ʛ/ ʤ3); ʵʚʛʣʝʥʦʚʳʤʠ ï 20-80 ʤʣʥ. ʵʢʟ./ʤ3 (0,02-0,15ʛ/ ʤ3). ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʬʠʪʦ-
ʧʣʘʥʢʪʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 1,05 г/м3. 

ɿʦʦʧʣʘʥʢʪʦʥ ʥʦʩʠʪ ʢʘʧʝʧʦʜʥʦ-ʢʣʘʜʦʮʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. ɼʦʤʠʥʠʨʫʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʟʘʨʦʩʣʝʚʳʝ ʚʠ-
ʜʳ ʢʦʧʝʧʦʜ ʨʦʜʘ  Eurytemora, ʩʨʝʜʠ ʢʣʘʜʦʮʝʨ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ  Chidorus. ɺ ʧʣʘʥʢʪʦʬʘʫʥʝ ʦʪʤʝʯʝ-
ʥʳ ʢʦʣʦʚʨʘʪʢʠ ï 120 ʪʳʩ. ʵʢʟ./ʤ3 (0,24ʛ/ ʤ3), ʚʝʪʚʠʩʠʫʩʳʝ ï 100,90-180,72 ʪʳʩ. ʵʢʟ/ʤ3 (0,268-4,49ʛ/ʤ3), 
ʚʝʩʣʦʥʦʛʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ï 210,0-470,2 ʪʳʩ. ʵʢʟ./ʤ3 (2,23-5,56 ʛ/ ʤ3), ʧʨʦʯʠʝ 22,8-37,8ʪʳʩ. ʵʢʟ./ʤ3 (0,26-
0,38ʛ/ ʤ3). ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʙʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 1,49 г/м3. 

ɿʦʦʙʝʥʪʦʩ ʧʨʝʜʩʪʘʚʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʣʠʯʠʥʢʘʤʠ ʭʠʨʦʥʦʤʠʜ ʠ ʜʨʫʛʠʭ ʥʘʩʝʢʦʤʳʭ, ʯʝʨʚʷʤʠ. ʃʠ-
ʯʠʥʢʠ ʥʘʩʝʢʦʤʳʭ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʦʤʝ Chironomus plumosus, ʧʦʜʝʥʢʘʤʠ, ʣʠʯʠʥʢʘʤʠ ʩʪʨʝʢʦʟ. 
ɺʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʱʝʪʠʥʢʦʚʳʝ ʢʦʣʴʯʘʪʳʝ ʯʝʨʚʠ ʢʣʘʩʩʘ Anelides. ɿʦʦʙʝʥʪʦʩ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ 
ʯʠʩʣʝʥʥʦʩʪʠ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʙʠʦʤʘʩʩʫ: ʨʘʢʦʦʙʨʘʟʥʳʝ ï 400 ʵʢʟ./ʤ2 (1,25 ʛ/ʤ2), ʯʝʨʚʠ ï 50 ʵʢʟ./ʤ2 (0,05 
ʛ/ʤ2), ʣʠʯʠʥʢʠ ʭʠʨʦʥʦʤʠʜ (Diamesa sp.) ï 4750-15650 ʵʢʟ./ʤ2 (5,7-19,4ʛ/ʤ2) ʠ ʧʨʦʯʠʝ ʦʨʛʘʥʠʟʤʳ ï 105-208 
ʵʢʟ./ʤ2 (0,06-0,15 ʛ/ʤ2). ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʟʦʦʙʝʥʪʦʩʘ ʩʦʩʪʘʚʣʷʝʪ 13,3 г/м2.  
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НАУЧНО-ИССЛЕДОВАТЕЛЬСКИЙ КОМПЛЕКС 
«КЛИМАТИЧЕСКИЙ БИОРЕАКТОР», 
ПРЕДНАЗНАЧЕННЫЙ ДЛЯ СОЗДАНИЯ 
ШИРОКОГО ГРАДИЕНТА УСЛОВИЙ СРЕДЫ 

Корляков Константин Александрович 
ʢ.ʙ.ʥ. ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʵʢʦʣʦʛʠʠ ʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ 
ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

Шульц Алексей Оттович 
ʢ.ʪ.ʥ, 

ʌɻɸʆʋ ɺʆ "ʖʋʨɻʋ (ʅʀʋ)" 
 

Аннотация: ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʥʦʚʦʛʦ ʧʨʠʙʦʨʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʨʝʘʢʪʦʨè. ʇʨʠ-
ʙʦʨ ʧʦʟʚʦʣʷʶʪ ʤʝʥʷʪʴ ʚ ʰʠʨʦʢʦʤ ʛʨʘʜʠʝʥʪʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʩʣʦʚʠʡ ʘʙʠʦʛʝʥʝʟʘ ʠ ʘʜʘʧ-
ʪʠʨʦʚʘʪʴ ʙʠʦʪʫ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʘʙʠʦʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ. ʇʨʠʙʦʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʟʫʯʝ-
ʥʠʷ ʧʨʦʙʣʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʠ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘ-
ʪʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʘʤʝʨ, ʧʝʨʯʘʪʦʯʥʳʭ ʙʦʢʩʦʚ, ʠʥʢʫʙʘ-
ʪʦʨʦʚ, ʛʠʙʨʠʜʘʡʟʝʨʦʚ, ʬʦʪʦʩʪʘʪʦʚ. 
Ключевые слова: ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʞʠʟʥʠ, ʘʜʘʧʪʘʮʠʷ ʙʠʦʪʳ, ʢʘʤʝʨʳ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨ, ʠʟʣʫʯʝʥʠʷ.   
 
RESEARCH COMPLEX "CLIMATIC BIOREACTOR," DESIGNED TO CREATE A BROAD GRADIENT OF 

ENVIRONMENTAL CONDITIONSACITY 
 

Korlyakov Konstantin Aleksandrovich,  
Schulz Alexey Ottovich  

 
Abstract: presented is a model of a new device called a "bioclimatic reactor." The device allows changing me-
dium conditions in a wide gradient to study abiogenesis conditions and adapting biota to extreme abiotic fac-
tors. The device can be used to study the problems of life and study the functioning of living organisms in the 
climate of other planets. Various models of climatic chambers, glove boxes, incubators, hybridizers, photostats 
are considered. 
Key words: emergence of life, adaptation of biota, pressure chamber, temperatures, radiation. 

 
ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʧʦʜʭʦʜʦʚ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʧʦʣʫʯʝʥʠʶ 

ʧʝʨʚʠʯʥʳʭ ʬʦʨʤ ʞʠʟʥʠ ïʧʨʦʪʦʙʠʦʥʪʦʚ. ʇʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʵʪʦ ʨʠʙʦʟʠʤʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʨʛʘʥʝʣʣʳ, 
ʛʝʥʦʤʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʞʠʟʥʠ (Wu, Bagby, Elsen, 2005; Matthew, Gerland, Sutherland, 2009; 
Zhangetal., 2017). ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʦʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʦʟʜʘʶʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠ-
ʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (Matthew, Gerland,Sutherland, 2009). ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʣʫʯʝʥʠʝ ʩʣʦʞʥʳʭ ʬʦʨʤ ʤʘʪʝ-
ʨʠʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʪʝʭ, ʯʪʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪ-
ʜʝʣʴʥʳʭ ʩʧʝʮʠʬʠʯʥʳʭ ʤʦʣʝʢʫʣ (ʂʦʨʣʷʢʦʚ, 2018). ɺʪʦʨʳʤ ʬʘʢʪʦʨʦʤ ʩʣʫʞʘʪ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʳʝ ʫʩʣʦʚʠʷ 
ʩʨʝʜʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʦʪʚʝʪ-

https://paperity.org/search/?q=authors%3A%22Huan-Lin+Wu%22
https://paperity.org/search/?q=authors%3A%22Stefan+Bagby%22
https://paperity.org/search/?q=authors%3A%22Jean+M.H.+van+den+Elsen%22
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ʩʪʚʫʶʱʠʭ, ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ (ɻʘʣʠʤʦʚ ʠ 
ʜʨ., 2005; ʂʦʨʣʷʢʦʚ, 2019). ʕʪʦ ʧʦʩʣʫʞʠʣʦ ʧʨʠʯʠʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʥʘʤʠ ʤʦʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʠ-
ʙʦʨʘ, ʩʧʦʩʦʙʥʦʛʦ ʚʦʩʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʟʝʤʥʳʭ. ɽʱʝ ʦʜʥʠʤ ʥʝʦʙʭʦʜʠ-
ʤʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠʤʝʥʠʤʦʩʪʠ ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ. ɸ 
ʠʤʝʥʥʦ: ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ-
ʧʝʨʝʜ ʪʝʨʨʘʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʣʘʥʝʪ ʠ ʧʦʣʫʯʝʥʠʷ ʬʦʨʤ ʞʠʟʥʠ, ʩʧʦʩʦʙʥʳʭ ʢ ʜʘʣʴʥʝʤʫ ʢʦʩʤʠʯʝʩʢʦʤʫ 
ʧʦʣʝʪʫ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʢʣʠʤʘʪʫ ʜʨʫʛʠʭ ʧʣʘʥʝʪ. 

 

 

 

ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʫʩʪʘʥʦʚʢʠ çʌʦʪʦʩʪʘʪ-
1è: 1 ï ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ, 2 ï ʀʂ-ʬʠʣʴʪʨ ʩ ʪʝʧʣʦʦʙʤʝʥʥʠ-
ʢʦʤ, 3 ï ʢʦʥʜʠʮʠʦʥʝʨ, 4 ï ʩʠʩʪʝʤʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, 5 ï 
ʭʦʣʦʜʠʣʴʥʘʷ ʤʘʰʠʥʘ ʩ ʠʩʧʘʨʠʪʝʣʷʤʠ, 6 ï ʠʩʪʦʯʥʠʢ ʚʠʜʠ-
ʤʦʛʦ ʠ ʋʌ-ʩʧʝʢʪʨʘ ʩ ʟʝʨʢʘʣʦʤ, 7 ïʜʘʪʯʠʢʠ ʋʌ-ʨʘʜʠʘʮʠʠ, 8 
ï ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ, 9 ï ʜʚʝʨʴ ʚ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ, 10 ï 
ʥʘʛʨʝʚʘʪʝʣʴ ʩ ʚʝʥʪʠʣʷʪʦʨʘʤʠ. 

ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ: 1 ï ʢʘʤʝʨʘ ʥʠʟ-
ʢʦʛʦ ʜʘʚʣʝʥʠʷ, 2 ï ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ, 3 ï ʙʘʣʣʦʥ ʩ 
ʛʘʟʦʤ, 4 ï ʨʝʜʫʢʪʦʨ ʩ ʤʘʥʦʤʝʪʨʦʤ, 5 ï ʤʘʥʦʤʝʪʨ 
ʨʝʛʫʣʠʨʫʶʱʠʡ, 6 ï ʤʠʢʨʦʢʨʘʥ, 7 ï ʧʫʣʴʪ ʫʧʨʘʚʣʝ-
ʥʠʷ.  

Рис. 1. Схема «Фотостата-1» по Э.И. Заару (1971) 
 

ɺ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʚ ʧʠʦʥʝʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʩʤʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʕ.ʀ. 
ɿʘʘʨʘ (1971) ʙʳʣʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʫʩʪʘʥʦʚʢʠ ʩʝʨʠʠ çʌʦʪʦʩʪʘʪè ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʦʚ ʥʘ 
ʬʠʟʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʣʘʥʝʪʳ ʄʘʨʩ. ɸʧʧʘʨʘʪ ʙʳʣ ʦʙʦʨʫʜʦʚʘʥ ʢʘʤʝʨʦʡ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʥʘʛʨʝʚʘʪʝʣʝʤ 
ʠ ʭʦʣʦʜʠʣʴʥʦʡ ʤʘʰʠʥʦʡ, ʙʘʣʣʦʥʦʤ ʩ ʛʘʟʦʤ, ʚʘʢʫʫʤʥʳʤ ʥʘʩʦʩʦʤ,ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʣʘʤʧʦʡ, ʚʠʜʠʤʦʛʦ 
ʩʚʝʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʘʪʯʠʢʘʤʠ (ʨʠʩ. 1). ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʠʙʦʨʘ ʷʚʣʷʣʩʷ ʥʝʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʩʦ-
ʟʜʘʚʘʝʤʳʭ ʪʝʤʧʝʨʘʪʫʨ -35-+300ʉ, ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʜʘʯʠ ʨʘʟʥʳʭ ʛʘʟʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʦ-
ʛʦ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʤ ʵʪʘʧʝ ʢʦʩʤʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ ʧʨʠʙʦʨ ʧʦʟʚʦʣʠʣ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ ʚ ʯʘʩʪʠ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʨʷʜʘ 
ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʦʢʘʟʘʣʩʷ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤ. ɼʘʣʝʝ, ʧʦ ʤʝʨʝ ʚʩʝ ʙʦʣʴʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠʜʝʡ ʢʦʩʤʠʯʝ-
ʩʢʦʛʦ ʢʘʨʘʥʪʠʥʘ, ʘʢʮʝʥʪ ʜʝʣʘʣʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʩʪʚ ʩʪʝʨʠʣʠʟʘʮʠʠ ʘʧʧʘʨʘʪʦʚ ʧʝʨʝʜ ʢʦʩʤʠʯʝʩʢʠʤʠ 
ʧʦʣʝʪʘʤʠ. ʂʦʩʤʠʯʝʩʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʧʫʪʥʠʢʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 
ʙʣʠʞʥʝʤ ʢʦʩʤʦʩʝ. ʉʪʘʣʦ ʧʨʝʚʘʣʠʨʦʚʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʵʢʟʦʧʣʘʥʝʪ ʧʫʪʝʤ ʨʘʟʣʠʯʥʳʭ 
ʟʦʥʜʦʚ. ʇʘʨʘʣʣʝʣʴʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ, ʟʘʯʘʩʪʫʶ ʜʘʣʝʢʠʭ ʦʪ ʢʦʩʤʠʯʝʩʢʦʡ 
ʙʠʦʣʦʛʠʠ,ʩʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʚʩʝ ʙʦʣʝʝ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʨʠʙʦʨʳ ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʚʥʫʪʨʠ ʫʩʪʘʥʦʚʦʢ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ɿʝʤʥʳʭ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʧʦ ʦʜʥʦʤʫ, ʜʚʫʤ ʠʣʠ ʪʨʝʤ ʧʘʨʘʤʝʪʨʦʤ (ʪʘʙʣ. 1). ʕʪʠ ʧʨʠʙʦʨʳ ʩʣʫʞʠʣʠ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʦʚʝʨʢʠ ʫʞʝ ʠʤʝʶʱʠʭʩʷ, ʘ ʥʝ ʠʩʧʳʪʘʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 
ʙʠʦʪʳ (ʏʞʘʥ, 2008;ʂʦʤʥʘʪʥʦʚ, ɻʘʟʠʟʦʚ, 2015;ʉʪʘʨʝʚʩʢʠʡ, ɹʳʢʦʚʩʢʘʷ, 2016;ɻʦʩʪʝʚ ɺ.ʅ., ʀʚʘʥʦʚ, 
2017;https://npf-reom.ru/katalog.html). ʇʨʠ ʵʪʦʤ ʢʦʤʧʣʝʢʩʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʝʩʴ ʩʧʝʢʪʨ ʫʩʣʦ-
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ʚʠʡ ʩʨʝʜʳ ʵʢʟʦʧʣʘʥʝʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɺ ʯʘʩʪʠ ʧʦʣʫʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʞʠʟʥʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʥ-
ʜʘʨʪʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʇʎʈ, ʛʠʙʨʠʜʘʡʟʝʨʳ, ʧʝʧʪʠʜʥʳʝ ʩʠʥʪʝʟʘʪʦʨʳ ʠ ʪ. ʜ. ʅʦ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ, 
ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʣʘʥʝʪ ʠʣʠ ʦʪʚʝʯʘʶʱʠʭ ʫʩʣʦʚʠʷʤ ʟʘʨʦʞʜʝʥʠʷ ʞʠʟ-
ʥʠ, ʪʘʢʞʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʥʘʤʠ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʙʦʨʘ, ʦʪʚʝʯʘʶʱʝʛʦ 
ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ.   

 
Таблица 1 

Приборы, позволяющие создавать специальные среды и производить биотехнологические 
операции на молекулярном уровне 

ʅʘʟʚʘʥʠʝ ʧʨʠʙʦʨʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʂʘʤʝʨʘ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ɺʦʟʜʝʡʩʪʚʠʝ ʩʝʨʥʠʩʪʦʛʦ ʛʘʟʘ ʦʪ 70ï2000 ʤʛ/ʤ3 ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ 
ʪʝʤʧʝʨʘʪʫʨʳ 0é+40Áʉ. 

ʂʘʤʝʨʘ ʩʦʣʷʥʦʛʦ ʪʫʤʘʥʘ ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʫʤʘʥʘ ʙʝʟ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʦʙʲʝʤʦʤ 
80 ʣʠʪʨʦʚ ʠ ʜʘʚʣʝʥʠʝʤ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ 4 ʢʛ/ʩʤ2. 

ʂʘʤʝʨʘ ʢʨʠʦʛʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʊʝʤʧʝʨʘʪʫʨʘ -180é+200Áʉ. ʉʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʦʪʨʠʮʘ-
ʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ 0.1 ʜʦ 5 Áʉ/ʤʠʥ. 

ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʢʘʤʝʨʘ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠ-
ʥʘʤʠʯʝʩʢʦʡ ʧʳʣʠ 

ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʟʦʣʴʥʦʡ ʧʳʣʠ, ʪʘʣʴʢʘ, SiO2, CaCO3, ʢʚʘʨʮʝʚʦʛʦ 
ʧʝʩʢʘ, ʧʦʨʪʣʘʥʮʝʤʝʥʪʘ ʦʪ 0.5 ʜʦ 15 ʤ/ʩ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ ʦʪ 2 
ʜʦ 10 ʛ/ʤ3. ʈʘʟʤʝʨ ʯʘʩʪʠʮ ʧʳʣʠ 2é250 ʤʢʤ. 

ʂʘʤʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʞʜʷ ʠ ʩʦʣʥʝʯʥʦʛʦ 
ʠʟʣʫʯʝʥʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ -30é+120Áʉ, ʚʣʘʞʥʦʩʪʴ 10é98 %, ʜʠʘʧʘʟʦʥ ʚʦʩʧʨʦ-
ʠʟʚʦʜʠʤʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ,ʚʢʣʶʯʘʷ ʠʟʣʫʯʝʥʠʝ, ʦʪʨʘ-
ʞʝʥʥʦʝ ʦʪ ʩʪʝʥʦʢ ʢʘʤʝʨʳ 700-1200 ɺʪ/ʤĮ.ʉʧʝʢʪʨ ʫʣʴʪʨʘʬʠʦʣʝʪʦ-
ʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʩʧʝʢʪʨʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ɻʆʉʊ ʈɺ 20.57.416-98 ʧʨʠ ʧʣʦʪʥʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ 68 ɺʪ/ʤĮ. 
ʀʟʣʫʯʘʝʤʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 280é3000 ʥʤ 

ʊʝʨʤʦʙʘʨʦʢʘʤʝʨʳ  

ʂʘʤʝʨʳ ʪʝʧʣʘ, ʭʦʣʦʜʘ ʠ ʧʦʥʠʞʝʥʥʦʛʦ ʜʘʚ-
ʣʝʥʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ -70é+120Áʉ, ʜʠʘʧʘʟʦʥ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʜʘʚʣʝʥʠʡ ï 
ʦʪ ʚʘʢʫʫʤʘ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ. 

ʂʘʤʝʨʳ ʪʝʧʣʘ, ʭʦʣʦʜʘ ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚ-
ʣʝʥʠʷ 

ʊʝʤʧʝʨʘʪʫʨʘ-70é+120Áʉ, ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 
ʚʣʘʞʥʦʩʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ 20 ʜʦ 95 Áʉ ï10-98 %.ɼʠʘʧʘʟʦʥ 
ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʜʘʚʣʝʥʠʡ, ʤʤ. ʨʪ. ʩʪ.ï ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʦ 1500.  

ʂʘʤʝʨʳ ʛʣʫʙʦʢʦʛʦ ʚʘʢʫʫʤʘ, ʠʤʠʪʘʪʦʨʳ 
ʢʦʩʤʦʩʘ 

ɼʠʘʧʘʟʦʥ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʜʘʚʣʝʥʠʡ, ʤʤ.ʨʪ. ʩʪ. ï10-

6.ʊʝʤʧʝʨʘʪʫʨʘ-40é+60Áʉ.  

ʈʝʘʢʪʦʨ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ɼʘʚʣʝʥʠʝ ʜʦ 200 ʙʘʨ, ʪʝʤʧʝʨʘʪʫʨʘ ʜʦ 250 Áʉ, ʢʣʘʧʘʥʳ ʜʣʷ ʧʦʜʘʯʠ 
ʨʝʘʛʝʥʪʦʚ, ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʩʦʟʜʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʘʪʤʦʩʬʝʨʳ. ʄʝ-
ʰʘʣʢʘ ʩ ʢʨʫʪʷʱʠʤ ʤʦʤʝʥʪʦʤ 100 ʅ*ʩʤ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 0é500 
ʦʙ/ʤʠʥ.     

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʢʘʤʝʨʳ ʊʝʤʧʝʨʘʪʫʨʘ -70é+100Áʉ, ʚʣʘʞʥʦʩʪʴ 10é98 %.  

ɻʣʦʚ-ʙʦʢʩʳ (glovebox) ï ʧʝʨʯʘʪʦʯʥʳʡ ʙʦʢʩ ʀʩʧʦʣʴʟʫʝʤʳʝ ʛʘʟʳ: N2, Ar, He, H2O,H2. 

ʉʆ2-ʠʥʢʫʙʘʪʦʨ ʉʨʝʜʘ ʠʟ ʉʆ2 ʩʦ ʩʪʝʨʠʣʠʟʘʮʠʝʡ ʛʦʨʷʯʠʤ ʚʦʟʜʫʭʦʤ 30 ʤʠʥʫʪ ʧʨʠ 
180Áʉ. 

ɻʠʙʨʠʜʘʡʟʝʨʳ ʊʝʤʧʝʨʘʪʫʨʘ+5é+100Áʉ, ʚʨʘʱʘʶʱʠʝʩʷ ʮʠʣʠʥʜʨʳ ʠ ʢʘʯʘʶʱʘʷʩʷ 
ʧʦʣʢʘ.  

ʇʝʧʪʠʜʥʳʡ ʩʠʥʪʝʟʘʪʦʨ ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʥʘ ʪʚʝʨʜʦʤ ʥʦʩʠʪʝʣʝ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘ-
ʪʫʨʝ +55é+200Áʉ. 

 
ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʢʦʤʧʣʝʢʩ çʂʣʠʤʘʪʠʯʝʩʢʠʡ ʙʠʦʨʝʘʢʪʦʨè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʦʧʳʪʦʚ ʩ ʙʠʦʤʘʪʝʨʠʘʣʦʤ ʚ ʟʘʤʢʥʫʪʦʡ ʧʦʣʦʩʪʠ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʠ ʘʪʤʦʩʬʝʨʦʡ 
(ʟʘʜʘʥʥʳʡ ʩʦʩʪʘʚ ʩʤʝʩʠ ʛʘʟʦʚ, ʟʘʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ, ʚʦʟʤʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʟʣʫʯʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ). ɼʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʛʘʟʦʚ: ʆ2 ʉʆ2 ʉʅ4 ʉl2, Nʅ4, ʅ2S, ʅ2. ɺʦʟʤʦʞ-
ʥʦ ʧʨʠʤʝʥʝʥʠʝ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʝʘʢʪʦʨʝ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʣʝʢʩʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
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Таблица 2 
Основные технические характеристики комплекса 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ɽʜʠʥʠʮʘ 

 ʠʟʤʝʨʝʥʠʷ 
ɿʥʘʯʝʥʠʝ ʇʨʠʤʝʯʘʥʠʝ 

ʈʘʙʦʯʘʷ ʝʤʢʦʩʪʴ ʨʝʘʢʪʦʨʘ  ʣ 6 ʆʙʲʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘ-
ʩʪʠ 

ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʝʤ-
ʢʦʩʪʠ ʨʝʘʢʪʦʨʘ 

ʤʤ 200  

ɺʥʫʪʨʝʥʥʷʷ ʚʳʩʦʪʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʝʤ-
ʢʦʩʪʠ ʨʝʘʢʪʦʨʘ 

ʤʤ 200  

ʈʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚ ʧʦʣʦʩʪʠ ʨʝʘʢʪʦʨʘ ʄʇʘ (ʠʟʙ.) -0,01é0,3  

ʄʠʥʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 
ʚ ʨʝʘʢʪʦʨʝ  

0ʉ +5 ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ 
ʚ ʧʦʤʝʱʝʥʠʠ ʠʣʠ ʚ ʢʣʠʤʘʪʠ-
ʯʝʩʢʦʡ ʢʘʤʝʨʝ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʝʘʢʪʦʨʝ  0ʉ +200  

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʧʦʜʚʦʜʘ ʛʘʟʘ ʰʪ. 3 ɺʦʟʤʦʞʥʦ ʙʦʣʴʰʝ 3 

ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷ ʢɺʪ 1  

 
ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʠ ʙʣʦʢʦʚ: 
1) ʙʠʦʨʝʘʢʪʦʨ; 
2) ʙʣʦʢ ʥʘʛʨʝʚʘ ʙʠʦʨʝʘʢʪʦʨʘ; 
3) ʙʣʦʢ ʧʦʜʘʯʠ ʠ ʩʙʨʦʩʘ ʛʘʟʦʚ; 
4) ʙʣʦʢ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ; 
5) ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ. 
ɹʠʦʨʝʘʢʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʨʤʝʪʠʯʥʫʶ ʝʤʢʦʩʪʴ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʩʦ ʩʲʝʤʥʦʡ ʢʨʳʰ-

ʢʦʡ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘʧʠʨʘʥʠʷ. ʅʘ ʢʨʳʰʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʜʠʦʧʪʨʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ, ʚʠʜʝʦʬʦʪʦʩʲʝʤʢʠ ʠ 
ʦʙʣʫʯʝʥʠʷ ʙʠʦʤʘʪʝʨʠʘʣʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʤʝʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʩʲʝʤʥʘʷ ʬʣʘʥʮʝʚʘʷ ʢʨʳʰʢʘ ʜʣʷ ʚʦʟʤʦʞ-
ʥʦʛʦ ʤʦʥʪʘʞʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʝʰʘʣʢʠ. ʅʘ ʢʨʳʰʢʝ ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʳʤʘʥʦʚʘʢʫʫʤʝʪʨ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ 
ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʚ ʨʝʘʢʪʦʨʝ ʠ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʡ ʪʝʨʤʦʤʝʪʨ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 
ʨʝʘʢʪʦʨʝ, ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʫʙʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʚ ʩʣʫʯʘʝ ʦʪʢʣʶʯʝʥʠʷ 
ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʳʪʘʥʠʡ. ʏʝʨʝʟ ʰʪʫʮʝʨʳ ʚ ʢʨʳʰʢʫ ʟʘʚʝʜʝʥʳ ʜʚʘ ʜʘʪ-
ʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʝʘʢʪʦʨʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʦʪʘʭ ʥʘʜ ʫʨʦʚʥʝʤ 
ʜʥʠʱʘ ʝʤʢʦʩʪʠ. ʊʘʢʞʝ ʥʘ ʢʨʳʰʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʟʲʝʤʥʳʝ ʰʪʫʮʝʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʙʣʦʢʘ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʠ ʙʣʦʢʘ ʧʦʜʘʯʠ ʠ ʩʙʨʦʩʘ ʛʘʟʦʚ. 

ɹʣʦʢ ʥʘʛʨʝʚʘ ʙʠʦʨʝʘʢʪʦʨʘ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʦʪʢʨʳʪʦʛʦ ʩʚʝʨʭʫ ʮʠʣʠʥʜʨʘ ʩ ʥʠʞʥʠʤʠ ʦʧʦʨʘʤʠ, 
ʠʤʝʶʱʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴ ʧʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩ ʥʘʨʫʞʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ. ʉʥʠʟʫ 
ʠʤʝʝʪʩʷ ʜʥʦ ʠʟ ʥʝʤʘʛʥʠʪʥʦʛʦ ʥʝʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʝʨʝʟ ʢʦʪʦʨʦʝ ʤʦʞʥʦ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʘʛʥʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʜʝʨʞʠʤʦʝ ʙʠʦʨʝʘʢʪʦʨʘ (ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʧʝʨʝʤʝ-
ʰʠʚʘʥʠʷ ʙʠʦʤʘʪʝʨʠʘʣʘ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʠ). ɹʠʦʨʝʘʢʪʦʨ ʧʦʤʝʱʘʝʪʩʷ ʚ ʙʣʦʢ ʥʘʛʨʝʚʘ ʩʚʝʨʭʫ ʜʦ ʢʘʩʘ-
ʥʠʷ ʜʥʠʱʝʤ ʨʝʘʢʪʦʨʘ ʜʥʘ ʙʣʦʢʘ ʥʘʛʨʝʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʤʦʥʪʘʞʘ ʠ ʜʝʤʦʥ-
ʪʘʞʘ ʙʠʦʨʝʘʢʪʦʨʘ ʜʣʷ ʫʜʦʙʩʪʚʘ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʟʘʛʨʫʟʢʠ ʠ ʦʯʠʩʪʢʠ. 

ɹʣʦʢ ʧʦʜʘʯʠ ʠ ʩʙʨʦʩʘ ʛʘʟʦʚ ʚ ʙʠʦʨʝʘʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʜʝʥʪʠʯʥʳʭ ʤʦʜʫʣʝʡ ʥʘʧʦʣʥʝʥʠʷ 
ʛʘʟʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 3 ʤʦʜʫʣʷ), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚ ʙʠʦʨʝʘʢʪʦʨ ʧʦʜʘʝʪʩʷ ʟʘʜʘʥʥʦʝ ʟʘʨʘʥʝʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʛʘʟʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ. ʄʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ ʨʝʩʠʚʝʨʘ ʟʘʜʘʥʥʦʛʦ ʦʙʲʝʤʘ, ʵʣʝʢʪʨʦʢʣʘʧʘʥʦʚ ʥʘʧʦʣ-
ʥʝʥʠʷ ʨʝʩʠʚʝʨʘ ʠ ʥʘʧʫʩʢʘ ʚ ʨʝʘʢʪʦʨ, ʦʙʨʘʪʥʦʛʦ ʢʣʘʧʘʥʘ, ʟʘʧʦʨʥʦʛʦ ʚʝʥʪʠʣʷ ʨʝʩʠʚʝʨʘ, ʜʘʪʯʠʢʦʚ ʜʘʚʣʝ-
ʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʝʩʠʚʝʨʝ. ɻʘʟ ʠʟʚʝʩʪʥʦʛʦ ʪʠʧʘ ʥʘʧʦʣʥʷʝʪ ʨʝʩʠʚʝʨ, ʧʦʩʣʝ ʚʨʝʤʝʥʥʦʡ ʚʳʜʝʨʞʢʠ 
ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟ ʧʨʠ ʧʦʤʦʱʠ ʢʣʘʧʘʥʘ ʥʘʧʫʩʢʘ ʧʦʜʘʝʪʩʷ ʚ ʙʠʦʨʝ-
ʘʢʪʦʨ, ʧʨʠ ʵʪʦʤ ʧʦ ʧʘʜʝʥʠʶ ʜʘʚʣʝʥʠʷ ʚ ʨʝʩʠʚʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʨʝʘʢʪʦʨ 
ʛʘʟʘ (ʧʦ ʫʨʘʚʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʛʘʟʦʚ).ʂʨʦʤʝ ʵʪʦʛʦ, ʠʤʝʝʪʩʷ ʢʣʘʧʘʥ ʜʣʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʠʟ ʘʪʤʦʩʬʝʨʳ 
ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʝʤʢʦʩʪʠ.  

ɹʣʦʢ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʨʝʞʝʥʠʷ ʚ ʨʝʘʢʪʦʨʝ ʠ ʧʦʣʫʯʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ 
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ʟʘʜʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʳ ʚ ʨʝʘʢʪʦʨʝ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ, ʦʭʣʘʜʠʪʝʣʷ ʚʘʢʫʫʤʠʨʦʚʘʥʠʷ 
ʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʤʝʝʪʩʷ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ ʜʣʷ ʘʚʘʨʠʡʥʦʛʦ ʩʙʨʦʩʘ ʛʘʟʘ ʠʟ 
ʨʝʘʢʪʦʨʘ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʧʨʝʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ. ʆʭʣʘʜʠʪʝʣʴ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ 
ʛʘʟʘ, ʦʪʢʘʯʠʚʘʝʤʦʛʦ ʠʟ ʨʝʘʢʪʦʨʘ ʧʨʠ ʧʦʤʦʱʠ ʚʘʢʫʫʤ-ʥʘʩʦʩʘ, ʯʪʦʙʳ ʧʦʩʣʝʜʥʠʡ ʥʝ ʚʳʰʝʣ ʠʟ ʩʪʨʦʷ. 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʩʣʫʞʠʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠʩʧʳʪʘʥʠʡ, ʢʦʥ-
ʪʨʦʣʷ ʠ ʟʘʧʠʩʠ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʳʪʘʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ ʙʠʦʨʝʘʢʪʦʨʘ. ʆʩʥʦʚʫ ʙʣʦʢʘ 
ʩʦʩʪʘʚʣʷʝʪ ʢʦʥʪʨʦʣʣʝʨ ʫʧʨʘʚʣʝʥʠʷ ʩ ʩʝʥʩʦʨʥʳʤ ʜʠʩʧʣʝʝʤ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʨʘʞʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʘʨʘ-
ʤʝʪʨʳ ʠʩʧʳʪʘʥʠʡ, ʘ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʢʥʦʧʢʠ ʠ ʨʝʛʫʣʷʪʦʨʳ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʦʜʠʤʳʭ ʠʩʧʳ-
ʪʘʥʠʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʠʤʝʝʪʩʷ ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʥʘʛʨʝʚʘʪʝʣʝʤ, ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʚʘʢʫʫʤ-ʥʘʩʦʩʦʤ ʠ 
ʦʧʮʠʦʥʘʣʴʥʦ ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ. 

ʆʧʮʠʦʥʘʣʴʥʦ ʚ ʢʦʤʧʣʝʢʩ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʭʦʣʦʜʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʠʩ-
ʧʳʪʘʥʠʷ ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʙʠʦʨʝʘʢʪʦʨʝ. ɺ ʩʦʩʪʘʚ ʭʦʣʦʜʠʣʴ-
ʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚʭʦʜʷʪ ʭʦʣʦʜʠʣʴʥʳʡ ʘʛʨʝʛʘʪ ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʪʠʧʘ, ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʢʦʥʪʫʨ ʪʝʧʣʦʦʙʤʝʥ-
ʥʠʢʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ ʦʪ ʭʣʘʜʘʛʝʥʪʘ ʢ ʘʥʪʠʬʨʠʟʫ ʠ ʙʣʦʢ ʦʭʣʘʞʜʝʥʠʷ ʨʝʘʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʶ ʧʦ ʪʠʧʫ ʙʣʦʢʘ ʥʘʛʨʝʚʘ ʙʠʦʨʝʘʢʪʦʨʘ, ʚ ʢʦʪʦʨʦʤ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ ʟʘʤʝʥʝʥ ʥʘ 
ʨʫʙʘʰʢʫ ʦʭʣʘʞʜʝʥʠʷ ʩ ʮʠʨʢʫʣʠʨʫʶʱʠʤ ʧʦ ʥʝʡ ʦʭʣʘʞʜʝʥʥʳʤ ʘʥʪʠʬʨʠʟʦʤ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʙʠʦʨʝʘʢʪʦʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  
 

 
Рис. 2. Конструктивная схема климатического биореактора 

 
Заключение 

ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʙʠʦʨʝʘʢʪʦʨ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʧʨʦʨʘʙʦʪʢʝ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʧʨʦʚʝʨʢʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʧʦʟʚʦʣʠʪ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ. 

1. ʀʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ, ʠʭ ʦʙʨʘʙʦʪʢʫ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʢʘʢ ʩ ʦʪʜʝʣʴ-
ʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʪʘʢ ʠ ʘʥʩʘʤʙʣʷʤʠ ʚ ʰʠʨʦʢʠʭ ʛʨʘʜʠʝʥʪʘʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʘʟʣʠʯ-
ʥʳʤ ʪʠʧʘʤ ʛʝʦʩʬʝʨ ʧʣʘʥʝʪ. 

2. ʇʦʣʫʯʘʪʴ ʥʦʚʳʝ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʘʙʠʦʛʝʥʝʟʘ ʠ ʦʪʩʣʝʞʠ-
ʚʘʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ. 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʞʠʟʥʠ: ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʠʦ-
ʭʠʤʠʯʝʩʢʦʛʦ ʛʠʧʝʨʮʠʢʣʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʣʠʤʝʨʦʚ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ,ʧʨʦʪʦʢʣʝʪʦʢ ʠ ʢʣʝʪʦʯʥʦʛʦ ʛʦ-
ʤʝʦʩʪʘʟʘ, ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʛʦʤʦʭʠʨʘʣʴʥʦʩʪʠ ʤʦʣʝʢʫʣ, ʧʦʩʪʨʦʝʥʠʝ ʥʫʢʣʝʦʪʠʜʦʚ, ʙʝʣʢʦʚʳʭ ʢʦʤ-
ʧʣʝʢʩʦʚ ʠ ʧʦʨʬʠʨʠʥʦʚʳʭʛʝʤʦʚ. 
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4. ʀʟʫʯʘʪʴ ʫʩʣʦʚʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʠʧʝʨʮʠʢʣʦʚ ʠ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʦʙʝʩʧʝʯʝʥʥʳʭ ʢʦʣʝʙʘʥʠʷʤʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ. 

5. ʄʦʜʝʣʠʨʦʚʘʪʴ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʘʧʨʦʙʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʞʠʟʥʠ ʠ 
ʦʧʨʝʜʝʣʷʪʴ ʫʩʣʦʚʠʷ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

6. ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʠʩʢ ʩʦʩʪʦʷʥʠʡ ʩʨʝʜʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ.  

7. ɻʦʪʦʚʠʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ ʙʠʦʪʳ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʙʠʦʮʝʥʦʟʦʚ, ʬʫʥʢ-
ʮʠʦʥʠʨʫʶʱʠʭ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ.  

8. ʇʨʦʚʦʜʠʪʴ ʥʘʧʨʘʚʣʝʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʙʠʦʪʳ ʠ ʩʦʟʜʘʚʘʪʴ ʙʠʦʤʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʩʨʝʜʘʭ, 
ʩʭʦʜʥʳʭ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʨʫʛʠʭ ʧʣʘʥʝʪ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ɿʝʤʣʠ.  
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ОСОБЕННОСТИ ГИДРОБИОЦЕНОЗА РЕКИ 
КАЛАЛЫ 

Болкунов Олег Анатольевич 
ʩʧʝʮʠʘʣʠʩʪ ʠʭʪʠʦʣʦʛ 

ʜʠʨʝʢʪʦʨ ʆʆʆ çɸʣʴʪʕʢʦè 
 

Аннотация: ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʚʦʜʥʳʭ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʝʢʠ ʂʘʣʘʣʳ, ʦʮʝʥʝʥʳ ʠʭ ʤʘʩʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʣʫʯʝʥʳ ʩʨʝʜʥʝʛʦʜʦʚʳʝ 
ʟʥʘʯʝʥʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʭ, ʟʦʦʧʣʘʥʢʪʦʥʥʳʭ ʠ ʟʦʦʙʝʥʪʦʩʥʳʭ ʙʠʦʤʘʩʩ. ɼʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 
ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ, ʧʦʩʯʠʪʘʪʴ ʥʘʥʝʩʝʥʥʳʡ ʥʝ-
ʧʨʘʚʦʤʝʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚʨʝʜ ʚʦʜʥʳʤ ʙʠʦʨʝʩʫʨʩʘʤ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʟʣʠʯ-
ʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʦʛʦ ʚʦʜʦʪʦʢʘ. 
Ключевые слова: ʠʩʪʦʢ, ʨʝʢʘ, ʬʠʪʦʧʣʘʥʢʪʦʥ, ʟʦʦʧʣʘʥʢʪʦʥ, ʟʦʦʙʝʥʪʦʩ, ʠʭʪʠʦʬʘʫʥʘ, ʙʠʦʤʘʩʩʘ, ʬʘʢʪʦʨ. 

 
FEATURES OF THE HYDROBIOCENOSIS OF THE KALALA RIVER 

 
Bolkunov Oleg Anatolyevich  

 
Abstract: The main components of the food supply for the aquatic biological resources of the Kalala River 
were studied, their mass characteristics were assessed, and average annual values of phytoplankton, zoo-
plankton, and zoobenthic biomass were obtained. These values allow us to assess the potential of this water 
body for fish farming, calculate the damage caused to aquatic biological resources by its unauthorized use, 
and are also of scientific interest as a basis for comparing the results of studies conducted on this watercourse 
by various organizations. 
Keywords: source, river, phytoplankton, zooplankton, zoobenthos, ichthyofauna, biomass, factor. 

 
ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ, ʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʧʣʘʥʢʪʦʥʥʳʤ ʠ ʙʝʥʪʦʩʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ ʨʝʢʠ ʂʘʣʘʣʳ ʢʘʢ ʦʩʥʦʚʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʜʣʷ ʦʙʠʪʘʶʱʝʡ ʚ ʥʝʡ 
ʠʭʪʠʦʬʘʫʥʝ ʠ ʩʜʝʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʦ ʝʝ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ (ʫʯʘʩʪʦʢ ʦʪʙʦʨʘ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ, ʫʯʘʩʪʦʢ ʙʝʨʝʛʘ, ʛʜʝ ʧʨʦʚʝʜʝʥʳ ʦʧʨʦʩʳ ʨʳʙʘʢʦʚ ʣʶʙʠʪʝ-
ʣʝʡ) ï ʫʯʘʩʪʦʢ ʨʝʢʠ ʂʘʣʘʣʳ ʚ ʨʘʡʦʥʝ ʩʪʘʥʠʮʳ ʀʣʴʠʥʩʢʦʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʇʨʦʙʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ 
ʙʳʣʠ ʚʟʷʪʳ ʠ ʦʙʨʘʙʦʪʘʥʳ ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʦʡ [1, ʉ.148]. ɿʦʦʧʣʘʥʢʪʦʥ-
ʥʳʝ ʧʨʦʙʳ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ, ʪʘʢʞʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ 
ʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ [2, ʉ. 240], ʘʥʘʣʠʟ ʙʝʥʪʦʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʨ. ʂʘʣʘʣʳ (ʧʨʦʙʳ ʠ ʠʭ ʦʙʨʘʙʦʪʢʘ) 
ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ [3, 4, ʉ. 39], ʢʘʞʜʳʡ ʩʝʟʦʥ ʚ ʪʝʯʝʥʠʝ 2023 - 2024 
ʛʛ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʳʙ ʦʧʨʝʜʝʣʝʥ ʠ ʧʨʠʚʝʜʝʥ ʚ ʩʪʘʪʴʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʨʦʩʦʚ ʨʳʙʘ-
ʢʦʚ-ʣʶʙʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ 
ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʪʝʣʴʩʪʚʘʭ. 

ʀʩʪʦʢ ʨʝʢʠ ʂʘʣʘʣʳ (ʜʨʫʛʠʝ ʝʝ ʥʘʟʚʘʥʠʷ ʂʘʣʘʣʘʭ, ʂʘʣʘʣʠ, ʂʘʣʷʣʳ) ʥʘʭʦʜʠʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʩʪʘʥʠ-
ʮʳ ɼʤʠʪʨʠʝʚʩʢʦʡ ʂʘʚʢʘʟʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ɼʘʣʝʝ ʨʝʢʘ ʪʝʯʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʣʴʠʥʩʢʦ-
ʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʅʦʚʦʧʦʢʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʋʩʧʝʥʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ɹʝʣʦʛʣʠʥʩʢʦʛʦ ʨʘʡʦ-
ʥʘ (ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ). ʇʝʨʝʛʦʨʦʞʝʥʥʘʷ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʧʣʦʪʠʥʘʤʠ, ʨʝʢʘ ʂʘʣʘʣʳ ʥʝ ʠʤʝʝʪ ʚʳʩʦ-
ʢʠʭ ʙʝʨʝʛʦʚ. ʄʝʩʪʦ ʚʧʘʜʝʥʠʷ ʨʝʢʠ ʂʘʣʘʣʳ ʚ ʨʝʢʫ ɽʛʦʨʣʳʢ ʥʘʭʦʜʠʪʩʷ ʨʷʜʦʤ ʩ ʩʝʣʦʤ ʇʨʠʚʦʣʴʥʦʝ (ʂʨʘʩ-
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ʥʦʛʚʘʨʜʝʡʩʢʠʡ ʨʘʡʦʥ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ). ɼʣʠʥʘ ʨʝʢʠ ʂʘʣʘʣʳ ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʦʢʦʣʦ 111 ʢʤ. ʅʘ 
ʝʝ ʙʝʨʝʛʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʤʥʦʛʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʜʚʫʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʩʥʦʚʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʨʝʢʠ ʷʚʣʷʶʪʩʷ ʨʦʜʥʠʢʦʚʳʝ ʚʦʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʨʘʩʧʦ-
ʣʦʞʝʥʠʶ ʚ ʥʠʟʠʥʝ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʠʛʨʘʶʪ ʦʩʘʜʢʠ. ʋ ʨʝʢʠ ʂʘʣʘʣʳ ʠʤʝʝʪʩʷ ʜʚʘ ʢʨʫʧʥʳʭ 
ʧʨʠʪʦʢʘ ï ʈʘʩʰʝʚʘʪʢʘ ʠ ʊʘʪʘʨʢʘ. ʂʘʣʘʣʳ ï ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʘʷ ʨʝʢʘ, ʝʝ ʰʠʨʠʥʘ ʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 
ʦʪ 25 ʜʦ 75 ʤʝʪʨʦʚ. ɻʣʫʙʠʥʘ ʨʝʢʠ ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʝʪ 3,5 ʤ, ʤʝʩʪʘʤʠ ʨʝʢʘ ʤʝʣʝʝʪ ʜʦ 0,5 ʤ. ʉʢʦʨʦʩʪʴ 
ʪʝʯʝʥʠʷ, ʢʘʢ ʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʚʥʠʥʥʳʭ ʨʝʢ, ʦʯʝʥʴ ʥʝʚʳʩʦʢʘ ï ʧʦʨʷʜʢʘ 0,02 ʤ/ʩ. ʀʭʪʠʦʬʘʫʥʘ ʨʝʢʠ ʙʦ-
ʛʘʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ. ɺʦʜʳ ʨʝʢʠ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʮʝʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʳʙʦʣʦʚʩʪʚʘ, ʩʝʡʯʘʩ 
ʨʝʢʫ ʠʩʧʦʣʴʟʫʶʪ ʨʳʙʦʣʦʚʳ-ʣʶʙʠʪʝʣʠ ʠ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʫʩʣʦʚʳʭ ʧʨʫʜʘʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʟʘʥʠʤʘʶʪʩʷ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʳʙʦʚʦʜʩʪʚʦʤ. ɺ ʨʝʢʝ ʦʙʠʪʘʶʪ: ʩʫʜʘʢ (Sander lucioperca), ʩʘʟʘʥ (Cyprinus carpio), ʣʝʱ 
(Abramis brama), ʛʫʩʪʝʨʘ (Blicca bjoerkna), ʩʝʨʝʙʨʷʥʳʡ ʢʘʨʘʩʴ (Carassius auratus), ʧʣʦʪʚʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 
(Rutilus rutilus), ʢʨʘʩʥʦʧʝʨʢʘ (Scardinius erythrophthalmus), ʫʢʣʝʷ ʦʙʳʢʥʦʚʝʥʥʘʷ (Alburnus alburnus), ʦʢʫʥʴ 
ʦʙʳʢʥʦʚʝʥʥʳʡ (Perca fluviatilis), ʸʨʰ ʦʙʳʢʥʦʚʝʥʥʳʡ (Gymnocephalus cernua). ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʜʘʤ-
ʙʠʨʦʚʘʥʥʳʭ ʧʨʫʜʘʭ ʚ ʨʫʩʣʝ ʚʳʨʘʱʠʚʘʶʪ ʨʳʙ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʙʝʣʳʡ ʪʦʣʩʪʦʣʦʙʠʢ 
(Hypophthalmichthys molitrix), ʧʝʩʪʨʳʡ ʪʦʣʩʪʦʣʦʙʠʢ (Aristichthys nobilis), ʠʭ ʛʠʙʨʠʜʳ, ʛʠʙʨʠʜʳ ʠ ʧʦʨʦʜʳ 
ʢʘʨʧʘ, ʙʝʣʳʡ ʘʤʫʨ. ɺʩʪʨʝʯʘʝʪʩʷ ʱʫʢʘ. ɺʦʜʳ ʨʝʢʠ ʂʘʣʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʮʝʣʷʭ ʦʨʦʰʝʥʠʷ ʤʝʩʪʥʳʤʠ 
ʭʦʟʷʡʩʪʚʘʤʠ [5]. 

ʌʠʪʦʧʣʘʥʢʪʦʥ, ʟʦʦʧʣʘʥʢʪʦʥ ʠ ʙʝʥʪʦʩ ʷʚʣʷʶʪʩʷ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 
ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʜʣʷ ʨʳʙ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ɿʥʘʥʠʝ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʚʦʜ-
ʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʟʥʘʯʠʤʳʭ ʚʠʜʦʚ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʨʘʟʚʠʪʠʝ ʢʦʨʤʦʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʨʝʢʠ ʂʘʣʘʣʳ. 

ʌʠʪʦʧʣʘʥʢʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʨʝʢʠ ʂʘʣʘʣʳ ʥʘʩʯʠʪʳʚʘʝʪ ʧʦʨʷʜʢʘ ʚʦʩʴʤʠʜʝʩʷʪʠ ʚʠʜʦʚ ʤʠʢʨʦʩʢʦ-
ʧʠʯʝʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ. ɺ ʦʩʥʦʚʥʦʤ ʚ ʯʠʩʣʝʥʥʦʤ ʠ ʤʘʩʩʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʳ ʦʪʜʝʣʦʚ 
ɼʠʘʪʦʤʦʚʳʝ Bacillaryophyta, ɿʝʣʝʥʳʝ Chlorophyta, ɾʝʣʪʦ-ɿʝʣʝʥʳʝ Xanthophyta, ʉʠʥʝʟʝʣʝʥʳʝ (ʠʣʠ 
ʮʠʘʥʦʙʘʢʪʝʨʠʠ) Cyanophyta, ʕʚʛʣʝʥʦʚʳʝ Euglenophyta. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʚʦʜʘʭ ʨʝʢʠ ʥʘʙʣʶʜʘʝʪʩʷ 
ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʠʘʪʦʤʦʚʳʭ ʠ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʚʝʩʥʦʡ ʢ ʥʠʤ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʨʘʟʚʠʚʘʶʱʠʝʩʷ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʜʝʣʘ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ 
ʨʝʢʠ ʂʘʣʘʣʳ ʧʦʣʫʯʘʝʪ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʥʩʦʣʷʮʠʷ ʠ ʧʨʦʛʨʝʚ ʚʦʜʳ. 
ʆʩʝʥʴʶ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʦʨʦʩʣʝʡ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʠʭ ʦʙʱʘʷ ʙʠʦʤʘʩʩʘ, 
ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʳʝʜʘʥʠʶ ʟʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʪʘʢ ʠ ʙʣʘʛʦʜʘʨʷ ʥʘʩʪʫʧʣʝʥʠʶ ʥʝʙʣʘʛʦʧʨʠʪ̫-
ʥʳʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʫʩʣʦʚʠʡ. 

ʉʨʝʜʥʝʝ ʚʝʛʝʪʘʮʠʦʥʥʦʝ ʟʘ ʛʦʜ ʟʥʘʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʨʝʢʝ ʂʘʣʘʣʳ ʩʦʩʪʘʚʣʷʣʦ 
2,47 ʛ/ʤ3, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʪʝʧʥʳʭ ʨʘʚʥʠʥʥʳʭ 
ʨʝʢ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ ʚ ʜʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʩʠʥʝʟʝʣʝʥʳʤ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʤʘʨʢʝ-
ʨʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʠ ʧʨʠʟʥʘʢʦʤ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʡ 
ʦʙʲʝʢʪ. 

ɿʦʦʧʣʘʥʢʪʦʥʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʟʘʯʘʩʪʫʶ ʦʩʥʦʚʥʳʤ ʢʦʨʤʦʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʦʣʦʜʠ ʚʩʝʭ 
ʚʠʜʦʚ ʨʳʙ, ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʨʘʮʠʦʥʝ ʤʥʦʛʠʭ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʳʙ ʥʝʢʨʫʧʥʳʭ 
ʨʘʟʤʝʨʦʚ ʠ ʤʥʦʛʠʭ ʧʨʦʤʳʩʣʦʚʳʭ ʚʠʜʦʚ. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʢʝ ʂʘʣʘʣʳ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʢʘʢ ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʡ ʚʨʝʤʝʥʥʳʡ ʟʦʦʧʣʘʥʢʪʦʥ (ʦʨʛʘʥʠʟʤʳ, ʯʘʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʪ ʚ ʜʘʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ), ʪʘʢ ʠ ʠʩʪʠʥʥʳʡ, ʚʝʩʴ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʪ ʚ ʜʘʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ. çʀʩʪʠʥʥʥʳʡè 
ʟʦʦʧʣʘʥʢʪʦʥ ʨʝʢʠ ʂʘʣʘʣʳ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ ï ʚʝʪʚʠʩʪʦʫʩʳʝ ʠ ʚʝʩʣʦʥʦʛʠʝ 
ʨʘʢʦʦʙʨʘʟʥʳʝ ʠ ʢʦʣʦʚʨʘʪʢʠ. ʂ ʚʨʝʤʝʥʥʦʤʫ ʟʦʦʧʣʘʥʢʪʦʥʫ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢʣʦʧʳ, ʭʠʨʦʥʦʤʠʜʳ, ʣʠ-
ʯʠʥʢʠ ʞʫʢʦʚ, ʨʘʥʥʷʷ ʤʦʣʦʜʴ ʯʝʨʚʝʡ ʠ ʪ.ʜ. ʆʙʱʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʟʦʦʧʣʘʥʢʪʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʨʝʢʝ 
ʂʘʣʘʣʳ ʢʦʣʝʙʘʣʩʷ ʧʦ ʩʝʟʦʥʘʤ, ʥʦ ʚ ʮʝʣʦʤ ʥʘʭʦʜʠʣʩʷ ʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʤ ʟʥʘʯʝʥʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘ-
ʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʢʦʨʤʥʦʩʪʠ ʚʦʜʦʪʦʢʘ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʟʥʘʯʝʥʠʝ ʙʠʦʤʘʩʩʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʩʦʩʪʘʚʠʣʦ 
4,52 ʛ/ʤ3, ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʟʦʦʧʣʘʥʢʪʦʥ ʜʦʩʪʠʛʘʣ  ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ɹʝʥʪʦʩʥʳʝ ʦʨʛʘʥʠʟʤʳ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ ʯʘʩʪʴʶ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʥʝ ʠʩʧʳ-
ʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦ ʩʝʟʦʥʘʤ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦ-
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ʥʝʥʪʦʤ ʙʝʥʪʦʩʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʣʠʯʠʥʢʠ ʥʘʩʝʢʦʤʳʭ) [6]. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʙʝʥʪʦʩʥʳʭ ʦʨʛʘʥʠʟ-
ʤʦʚ ʚ ʧʨʦʙʘʭ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʯʠʥʢʘʤʠ ʭʠʨʦʥʦʤʠʜ ʠ ʧʦʣʠʭʝʪʘʤʠ, ʪʘʢʞʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʤʦʣʣʶʩ-
ʢʠ, ʙʨʶʭʦʥʦʛʠʝ ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʠ ʛʘʤʤʘʨʠʜʳ, ʥʦ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʙʳʣʘ ʥʝʚʳʩʦʢʘ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʙʠʦ-
ʤʘʩʩʘ ʢʦʨʤʦʚʦʛʦ ʙʝʥʪʦʩʘ ʚ ʨʝʢʝ ʂʘʣʘʣʳ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 6,2 ʛ/ʤ2.  
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МЕТОДИЧЕСКИЕ ПОДХОДЫ К ОЦЕНКЕ 
РЫНОЧНОЙ КАДАСТРОВОЙ СТОИМОСТИ 
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ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʘʥʢʠʥ ɺʣʘʜʠʤʠʨ ʌʠʣʠʧʧʦʚʠʯ 
 ʜ-ʨ ʵʢʦʥ.ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

Аннотация: ʈʳʥʦʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ, ʩʜʝʣʢʘʭ 
ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʠʤʫʱʝʩʪʚʦʤ. ʆʥʘ ʦʪʨʘʞʘʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʩ-
ʭʦʜʷ ʠʟ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʩʧʨʦʩʘ-ʧʨʝʜʣʦʞʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚ-
ʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʨʳʥʦʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʨʘʟ-
ʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 
Ключевые слова: ʄʝʪʦʜʳ ʦʮʝʥʢʠ; ʨʳʥʦʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ; ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ; ʨʘʟʨʝʰʸʥʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ; ʥʘʣʦʛʦʙʣʦʞʝʥʠʝ; ʩʜʝʣʢʠ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ; ʫʧʨʘʚʣʝʥʠʝ ʠʤʫʱʝʩʪʚʦʤ; ʦʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ; 
ʨʳʥʦʢ ʥʝʜʚʠʞʠʤʦʩʪʠ; ʜʦʭʦʜʥʳʡ ʤʝʪʦʜ; ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʜʦʭʦʜ; ʘʨʝʥʜʥʘʷ ʧʣʘʪʘ; ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʧʨʠʙʳʣʠ; 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ; ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʝʤʣʠ; ʨʝʛʫʣʷʨʥʳʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ; ʟʘʪʨʘʪʥʳʡ 
ʤʝʪʦʜ; ʨʘʩʭʦʜʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ; ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ. 
 
METHODOLOGICAL APPROACHES TO ASSESSING THE MARKET CADASTRAL VALUE OF LAND: A 

COMPARATIVE ANALYSIS OF METHODS FOR DIFFERENT TYPES OF PERMITTED USE 
 

Kutepov Arseniy Sergeevich 
 

Scientific adviser: Grankin Vladimir Filippovich 
 
Abstract: The market cadastral value of land plays an important role in taxation, sales transactions, and prop-
erty management. It reflects the objective assessment of a land plot based on market conditions and supply 
and demand factors. This article examines the main methodological approaches to determining the market 
cadastral value of land plots for various purposes and provides a comparative analysis. 
Keywords: Evaluation methods; market cadastral value; land plots; permitted use; taxation; sales transac-
tions; property management; objective evaluation; real estate market; income method; potential income; rent; 
profit capitalization; economic benefits; commercial and industrial land; regular cash flow; cost method; acqui-
sition costs; infrastructure construction; agricultural land. 
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Введение 
ʈʳʥʦʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ, ʩʜʝʣʢʘʭ ʢʫʧʣʠ-

ʧʨʦʜʘʞʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʠʤʫʱʝʩʪʚʦʤ. ʆʥʘ ʦʪʨʘʞʘʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʩʭʦʜʷ ʠʟ 
ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʩʧʨʦʩʘ-ʧʨʝʜʣʦʞʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ 
ʦʧʨʝʜʝʣʝʥʠʶ ʨʳʥʦʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʦʚʝ-
ʜʸʤ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʨʳʥʦʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ 
ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʟʝʤʣʶ: 
1. ɼʦʭʦʜʥʳʡ ʤʝʪʦʜ: ʦʩʥʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʜʦʭʦʜʘ, ʢʦʪʦʨʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘ-

ʩʪʦʢ ʩʧʦʩʦʙʝʥ ʧʨʠʥʦʩʠʪʴ ʩʚʦʝʤʫ ʚʣʘʜʝʣʴʮʫ. ʕʪʦʪ ʜʦʭʦʜ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ, 
ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʠʣʠ ʠʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʯʘʩʪʢʘ. 
ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʝʤʝʣʴ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʪʘʢʠʝ ʫʯʘʩʪʢʠ 
ʧʨʠʥʦʩʷʪ ʨʝʛʫʣʷʨʥʳʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ. 

2. ɿʘʪʨʘʪʥʳʡ ʤʝʪʦʜ: ʫʯʠʪʳʚʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ 
ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʪʨʫʜʥʦ ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʙʫʜʫʱʠʝ ʜʦʭʦʜʳ, ʥʦ ʚʘʞʥʦ ʫʯʠʪʳ-
ʚʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʨʘʩʭʦʜʳ. 

3. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʮʝʥ ʩʜʝʣʦʢ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. 
ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʭʦʞʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʯʘʩʪʢʦʚ, ʪʘʢʠʝ ʢʘʢ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʧʣʦʱʘʜʴ, ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʘ ʠ ʚʠʜʳ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʞʠʣʳʭ ʨʘʡʦʥʦʚ ʠ 
ʨʘʟʚʠʪʳʭ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʨʝʛʫʣʷʨʥʦ ʩʦʚʝʨʰʘʶʪʩʷ ʩʜʝʣʢʠ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʮʝʥʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ: 
Жилые зоны 

- ʇʨʠʤʝʥʷʝʤʳʡ ʤʝʪʦʜ: ʉʨʘʚʥʠʪʝʣʴʥʳʡ. 
ʆʩʦʙʝʥʥʦʩʪʠ: ʎʝʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʳʥʢʦʤ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʥʠʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʮʝʥʳ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ ʞʠʣʴʷ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʧʝʮʠʬʠʢʫ ʢʦʥʢʨʝʪ-
ʥʦʛʦ ʫʯʘʩʪʢʘ. 

Земли сельскохозяйственного назначения 

- ʇʨʠʤʝʥʷʝʤʳʡ ʤʝʪʦʜ: ɿʘʪʨʘʪʥʳʡ ʠ ʜʦʭʦʜʥʳʡ. 
ʆʩʦʙʝʥʥʦʩʪʠ: ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʝʤʣʠ ð ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʩʯʸʪ ʚʦʟʤʦʞʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʳʨʫʯʢʠ ʦʪ ʧʨʦʜʘʞʠ ʫʨʦʞʘʷ. ʆʜʥʘʢʦ 
ʨʳʥʦʢ ʩʜʝʣʦʢ ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʪʘʢʠʭ ʟʝʤʝʣʴ ʤʝʥʝʝ ʘʢʪʠʚʝʥ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 
ʧʦʜʭʦʜʘ. 

ɿʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʢʦʤʤʝʨʮʠʠ 

- ʇʨʠʤʝʥʷʝʤʳʡ ʤʝʪʦʜ: ɼʦʭʦʜʥʳʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ. 
ʆʩʦʙʝʥʥʦʩʪʠ: ʊʘʢʠʝ ʟʝʤʣʠ ʯʘʱʝ ʦʮʝʥʠʚʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʚʦʟʤʦʞʥʳʭ ʜʦʭʦʜʦʚ ʦʪ ʢʦʤʤʝʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʘʨʝʥʜʳ ʧʦʤʝʱʝʥʠʡ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʩʯʸʪʘ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʪʝʥʮʠʘʣ ʙʫʜʫʱʝʡ ʧʨʠʙʳʣʠ. 

ʃʝʩʥʳʝ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ: 

- ʇʨʠʤʝʥʷʝʤʳʡ ʤʝʪʦʜ: ɿʘʪʨʘʪʥʳʡ. 
ʆʩʦʙʝʥʥʦʩʪʠ: ɼʘʥʥʳʝ ʟʝʤʣʠ ʨʝʜʢʦ ʧʨʦʜʘʶʪʩʷ ʥʘ ʨʳʥʢʝ, ʧʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʠʟʜʝʨʞʢʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʵʢʦʩʠʩʪʝʤʳ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʮʝʥʥʦʩʪʴ ʧʨʠʨʦʜʳ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʨʳʥʦʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 
ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʠʜ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘʢʪʠʚʥʦʩʪʴ 
ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʮʝʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʘʞʜʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 
ʥʝʜʦʩʪʘʪʢʠ, ʠ ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʧʦʜʭʦʜʘ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʸʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʦʙʩʪʦʷʪʝʣʴ-
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ʩʪʚ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯ-
ʥʦʩʪʴ ʦʮʝʥʢʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 
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Аннотация: ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʜʦʭʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʥʦʚʦʛʦ ʠʥʜʝʢʩʘ ʢʣʠʝʥʪʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʀʇʎ) ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ 
ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ (ʄʉʇ), ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʟʘʢʘʟʫ. ʀʩ-
ʩʣʝʜʦʚʘʥʠʝ ʫʩʪʨʘʥʷʝʪ ʧʨʦʙʝʣ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʜʦʣʛʦ-
ʩʨʦʯʥʫʶ ʢʣʠʝʥʪʩʢʫʶ ʮʝʥʥʦʩʪʴ ʚ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʩʧʦʣʴʟʫʷ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʙʫʭʛʘʣ-
ʪʝʨʩʢʠʭ ʦʪʯʝʪʦʚ 33 ʢʣʠʝʥʪʦʚ, ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʤʦʜʝʣʴ ʀʇʎ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦ-
ʚʪʦʨʥʦʛʦ ʟʘʢʘʟʘ. ʕʪʦʪ ʠʥʜʝʢʩ ʙʳʣ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʩʪʨʫʢʪʫʨʫ ʩʤʝʰʘʥʥʦʛʦ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʚʤʝʩʪʥʦ ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʪʝʢʫʱʫʶ ʤʘʨʞʠʥʘʣʴʥʫʶ ʧʨʠʙʳʣʴ, ʧʨʦʛʥʦʟʠʨʫʝ-
ʤʳʡ ʨʦʩʪ ʚʳʨʫʯʢʠ ʥʘ ʦʩʥʦʚʝ ʀʇʎ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʩʨʦʯʢʦʡ 
ʟʘʢʘʟʘ. ɺ ʨʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʩ ʦʜʠʥʥʘʜʮʘʪʴʶ ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ ʟʘʢʘʟʘʤʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʀʇʎ 
ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʚʳʩʦʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʀʇʎ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʢʘʟʦʤ ʩ 
ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʘʨʞʦʡ, ʥʦ ʥʠʟʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ 
ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʄʦʜʝʣʴ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʨʠʢ RMSE ʠ 
MAPE ʠ ʧʦʢʘʟʘʣʘ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʦʚʠʟʥʘ ʵʪʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʘʥʘʣʠʪʠʢʠ 
ʢʣʠʝʥʪʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ CRM, ʘ ʪʘʢʞʝ ʚ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʩʰʠʨʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʤʘʣʳʭ 
ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 
Ключевые слова: ʀʥʜʝʢʩ ʢʣʠʝʥʪʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʀʇʎ), ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʝʛʤʝʥʪʘʮʠʷ 
ʢʣʠʝʥʪʦʚ, ʄʉʇ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
 

CUSTOMER POTENTIAL INDEX FOR OPTIMIZING THE PRODUCTION PROGRAM IN SMALL AND 
MEDIUM-SIZED ENTERPRISES 
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Abstract: This study proposes a methodology for maximizing income using the new Customer potential Index 
(CPI) to optimize production programs at small and medium-sized enterprises (SMEs) engaged in custom 
manufacturing. The study addresses a gap in existing systems that do not allow long-term customer value to 
be integrated into production planning. Using regression analysis of the accounting reports of 33 clients, we 
have developed a CPI model that predicts the probability of a second order. This index has been integrated 
into a mixed integer linear programming framework that jointly maximizes current marginal profit, projected 
revenue growth based on CPI, and minimizes opportunity costs associated with order deferral. In the real case 
of eleven competing orders, CPI-based optimization identified a high-potential customer with a projected CPI 
compared to an order with a higher margin but low potential, resulting in a more efficient strategic allocation of 
limited resources. The model was tested using RMSE and MAPE metrics and showed good results. The novel-
ty of this work lies in combining customer analytics and production planning without using proprietary CRM 
data, as well as using artificial intelligence, which makes advanced planning accessible to small and medium-
sized enterprises with limited resources. 
Keywords: Customer Potential Index (CPI), production optimization, customer segmentation, SMEs, individual 
production. 

 
Введение 
ʇʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʭ ʟʘ-

ʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 
ʧʨʠʙʳʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʢʨʫʧʥʳʝ ʠ ʨʝʩʫʨʩʦʝʤʢʠʝ ʢʦʤʧʘʥʠʠ ʙʦʣʝʝ 
ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʚ ʮʝʧʦʯʢʘʭ ʧʦʩʪʘʚʦʢ ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʡ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʦʧʪʠʤʠʟʠʨʫʝʪ ʧʣʘ-
ʥʠʨʦʚʘʥʠʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʠʟʜʝʨʞʢʠ [1, 2].  

ʆʜʥʘʢʦ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ (ʄʉʇ) ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 
ʥʘ ʚʳʧʫʩʢ ʟʘʢʘʟʥʳʭ ʪʦʚʘʨʦʚ, ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʤʠ ʚʳʟʦʚʘʤʠ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʉʧʝʮʠʬʠʢʘ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ, ʚʣʠ-
ʷʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʨʝʩʫʨʩʦʚ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʧʨʦʜʫʢ-
ʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʩʦʥʘʣʘ ʠ ʝʛʦ ʢʚʘʣʠʬʠʢʘʮʠʝʡ, ʯʪʦ ʜʝʣʘʝʪ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʤʝʥʝʝ ʧʨʝʜʩʢʘʟʫʝʤʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 
ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʧʨʝʧʷʪʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʘʯʝ-
ʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ ʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʧʨʦʮʝʩʩʦʚ [3, 4]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʄʉʇ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ 
ʩʝʙʝ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʠʙʝʨ-ʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ (CPS) ʠʣʠ CAPP-ERP-
ʨʝʰʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʢʘʜʨʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʠʥʥʦʚʘʮʠʠ ʚ ʩʝʛʤʝʥʪʝ ʄʉʇ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, ʭʦʪʷ ʵʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ [5]. 

ʎʝʥʪʨʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʄʉʇ ʚ ʩʬʝʨʝ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪ-
ʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʟʘʢʘʟʯʠʢʦʚ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʟʘʢʘʟʘʤʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʣʠʙʦ 
ʩʣʠʰʢʦʤ ʨʝʩʫʨʩʦʝʤʢʠ ʜʣʷ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʣʠʙʦ ʥʝ ʫʯʠʪʳʚʘʶʪ ʩʧʝʮʠʬʠʢʫ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʢʘʟʯʠʢʘʤʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʙʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʷʤ ʧʨʠ ʧʣʘʥʠʨʦ-
ʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʜʣʷ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʠʩʢʘ ʧʨʠʦʨʠʪʠʟʘʮʠʠ ʟʘʢʘʟʦʚ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʚʳʨʫʯʢʠ SME ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʚʳ-
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ʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʘʩʪʦʤʠʟʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɼʣʷ ʵʪʦʛʦ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʎʇ ï ʥʦ-
ʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʦʪʦʙʨʘʞʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣ ʟʘʢʘʟʯʠʢʦʚ ʧʦ ʦʙʱʝʜʦʩʪʫʧʥʳʤ ʦʧʝʨʘʮʠʦʥʥʳʤ ʠ ʬʠʥʘʥʩʦ-
ʚʳʤ ʜʘʥʥʳʤ. ʇʨʠʤʝʥʝʥʠʝ ʀʎʇ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦ-
ʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʢʘʟʦʚ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʥʝ 
ʪʦʣʴʢʦ ʪʝʢʫʱʫʶ ʤʘʨʞʠʥʘʣʴʥʫʶ ʧʨʠʙʳʣʴ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʧʨʠʨʦʩʪʳ ʦʪ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝ-
ʩʪʚʘ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ.  

 
Обзор литературы 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝ-

ʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʧʪʠʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʫʝʪ ʨʝʩʫʨʩʦʝʤʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʦʣʴʰʦʛʦ ʦʧʳ-
ʪʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʳʭ ʧʝʨʝʜʝʣʦʢ ʠ ʠʩʧʨʘʚʣʝʥʠʡ. ʕʪʦ ʦʩʦʙʝʥʥʦ 
ʘʢʪʫʘʣʴʥʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʣʦʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ, ʪʝʢʩʪʠʣʷ ʢʘʢ ʦʩʥʦʚʳ ʘʨʤʠʨʦʚʘʥʥʳʭ ʧʣʘʩʪ-
ʤʘʩʩ. ʇʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʘʜʘʧʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʢʘʩʪʦʤʠʟʘʮʠʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʛʠʙʢʠʭ ʪʝʭʥʦʣʦʛʠʡ: ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʜʫʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʷʯʝʝʢ ʠ ʜʨʫʛʠʭ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʧʦʜʭʦʜʳ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʮʠʬʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʫ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʄʉʇ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 
ʨʝʩʫʨʩʘʤʠ [6, 7]. ʂʨʠʪʠʯʝʩʢʠʡ ʥʝʜʦʩʪʘʪʦʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʦʨʠʝʥʪʘʮʠʠ ʠʩ-
ʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʙʝʟ ʫʯʝʪʘ ʩʧʝʮʠʬʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʢʘʟʯʠʢʘʤʠ ʚ 
ʫʩʣʦʚʠʷʭ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʟʦʨʥʳʭ ʨʘʙʦʪʘʭ, ʦʙʦʟʨʝʚʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ 
ʩʝʛʤʝʥʪʘʮʠʠ ʢʣʠʝʥʪʦʚ, ʚʳʷʚʣʷʶʪ ʠʭ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʅʘʧʨʠʤʝʨ, 
RFM ʘʥʘʣʠʟ ʧʣʦʭʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ SME, ʠʟ-ʟʘ ʠʭ ʩʣʦʞʥʦʩʪʠ ʠ ʥʝʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʚ ʧʦʚʝ-
ʜʝʥʠʠ ʢʣʠʝʥʪʦʚ [8]. ʉʠʩʪʝʤʘ Enterprise Resource Planning (ERP) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 
ʩʠʩʪʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʤʧʘʥʠʠ, ʦʪʚʝʯʘʶʱʫʶ ʟʘ ʠʥʪʝʛʨʘʮʠʶ ʠ ʢʦʥʪʨʦʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳ-
ʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ [9-11].  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʳʭ ʥʦʚʘʮʠʡ ʜʘʣʝʢʦ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʠʝʤʣʝʤ ʜʣʷ ʤʘ-
ʣʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʝ ʠʤʝʶʱʠʭ ʜʣʷ ʵʪʦʛʦ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ. ɼʘʞʝ ʥʝʚʟʠʨʘʷ 
ʥʘ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʤʘʣʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ, ʜʘʥʥʳʝ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʧʨʦʚʝʜʝʥʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʦʮʝʥʢʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʘʢʘʟʯʠʢʦʚ 
ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʄʉʇ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʚʦʜʠʪʩʷ ʧʦʜʨʦʙʥʦʝ ʦʧʠ-
ʩʘʥʠʝ ʦʯʝʨʝʜʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʤʝʪʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʞʜʦʡ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʘʣʳʤʠ ʠ ʩʨʝʜʥʠʤʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʘʥʳ ʢʦʪʦʨʳʭ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ [12-14].  

ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʢʘʟʘʪʝʣʝ, ʚʳʨʘʞʘʶʱʝʤ ʧʦʪʝʥʮʠʘʣ 
ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʢʣʠʝʥʪʘ, ʘ ʠʤʝʥʥʦ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʢʦʤʧʘʥʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜ-
ʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʦʧʪʠʤʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʧʨʠʦʨʠʪʠʟʘʮʠʠ ʟʘʢʘʟʦʚ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʭʦ-
ʜʦʚʘʥʠʝʤ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʠʪʦʛʦʚʦʡ ʜʦʭʦʜʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ 
ʩ ʨʘʟʚʠʪʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʫʩʣʦʚʥʳʤ ʟʘʢʘʟʯʠʢʦʤ. 

 
3 Research Methodology 
ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʜʝʣʷʪ ʢʣʠʝʥʪʦʚ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩ-

ʩʦʚ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ, ʦʙʳʯʥʦ, ʫʯʠʪʳʚʘʝʪʩʷ ʦʧʳʪ ʧʨʦʜʘʞ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʥʞʠʨʦʚʘʥʠʷ 
ʟʘʢʘʟʯʠʢʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʪʝʤ ʢʣʠʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʠʙʦʣʴʰʫʶ 
ʧʨʠʙʳʣʴʥʦʩʪʴ. ʏʪʦʙʳ ʚʳʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʀʎʇ, ʠʩʩʣʝʜʫʝʤ ʧʦʪʨʝʙʠ-
ʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ çʧʨʠʦʨʠʪʝʪʥʦʛʦ ʟʘʢʘʟʯʠʢʘè.  

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʥʪʝʛʨʠʨʦʚʘ-
ʥʠʷ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʤʦʜʝʣʴ ʜʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʧʦʨʷʜʢʘ ʧʨʠʦʨʠʪʠʟʘʮʠʠ ʟʘʢʘʟʦʚ, ʧʨʝʜʣʘʛʘʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨ ʀʎʇ. ɼʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ: 
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ʛʜʝ Sï ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʞ; vï ʚʳʨʫʯʢʘ ʦʪ ʵʪʘʣʦʥʥʦʛʦ ʟʘʢʘʟʘ; i ï ʥʦʤʝʨ ʟʘʢʘʟʯʠʢʘ; j ï ʚʨʝ-

ʤʝʥʥʦʡ ʧʝʨʠʦʜ ʜʣʷ ʢʦʪʦʨʦʛʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨ ʀʎʇ. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʀʎʇ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʜʣʷ ʨʝʟʫʣʴ-
ʪʠʨʫʶʱʝʡ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ.  

 

 
Рис. 2. Алгоритм прогнозирования ИЦП 
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ʏʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʀʎʇ ʥʘ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʪʨʝʙʫʝʪʩʷ ʧʦʣ-
ʥʦʩʪʴʶ ʧʨʦʡʪʠ ʚʩʝ ʩʪʘʜʠʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʦʤ. ʇʦʣʥʘʷ ʤʝʪʦʜʠʢʘ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ 
ʀʎʇ ʧʦ ʦʙʱʝʜʦʩʪʫʧʥʳʤ ʜʘʥʥʳʤ ʦ ʟʘʢʘʟʯʠʢʘʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʠʩʫʥʢʦʤ 2. 

ʄʝʪʦʜ, ʧʦʚʳʰʘʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʢʣʠʝʥʪʘʤʠ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʢʣʶʯʝ-
ʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʵʪʘʧʥʦ. ʀʟʥʘʯʘʣʴʥʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠʩʭʦʜ-
ʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʫʯʘʡʥʳʭ ʟʘʢʘʟʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʘʟʦʚʳʭ 
ʢʨʠʪʝʨʠʝʚ: ʪʨʫʜʦʚʳʝ ʟʘʪʨʘʪʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʅʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʪʨʝʙʫ-
ʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʰʪʘʪ, ʚʢʣʶʯʘʶʱʠʡ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʪʝʭʥʦʣʦʛʘ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʩʪʘ. ʕʪʦʪ 
ʰʪʘʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ 
ʦʙʦʟʥʘʯʝʥʥʳʝ ʚʳʰʝ ʧʘʨʘʤʝʪʨʳ. ɼʣʷ ʵʪʦʛʦ ʧʦʪʨʝʙʫʶʪʩʷ ʤʘʩʩʠʚʳ ʩ ʜʘʥʥʳʤʠ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʨʝʘʣʴʥʫʶ 
ʢʘʨʪʠʥʫ ʧʦ ʢʘʞʜʦʤʫ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʦʤʫ ʟʘʢʘʟʫ. 

ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʙʲʝʤʳ ʚʨʝʤʝʥʥʦ ʥʝʟʘʜʝʡʩʪʚʦ-
ʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʤʦʞʥʦ ʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʦʙʲʝʤʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ 
ʟʘʢʘʟʦʚ ʚ ʪʝʢʫʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʚ ʨʘʙʦʪʫ ʚʢʣʶʯʘʝʪʩʷ ʢʦʣʣʝʢʪʠʚ ʩʧʝ-
ʮʠʘʣʠʩʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʦʧʝʨʘʪʠʚʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʝʞʝʜʥʝʚʥʦ ʥʘʙʣʶ-
ʜʘʶʪ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʟʘʢʘʟʦʚ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 
ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʳʧʦʣʥʝʥʠʝ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʡ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʭʨʘʥʷʱʝʛʦʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʭʦ-
ʜʠʪʴ ʢ 3-ʡ ʩʪʘʜʠʠ. ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ 3-ʡ ʩʪʘʜʠʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʦʧʝʨʘʪʠʚʥʦʝ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʩ ʚʣʘʜʝʣʴʮʝʤ ʥʝʙʦʣʴʰʦʛʦ ʟʘʚʦʜʘ, ʟʘʥʠʤʘʶʪʩʷ 
ʦʧʝʨʘʪʠʚʥʳʤ ʚʳʙʦʨʦʤ ʪʘʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʤʝʥʥʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ, ʯʪʦʙʳ ʧʨʠʩʪʫʧʠʪʴ 
ʠʟʛʦʪʦʚʣʝʥʠʶ çʩʣʫʯʘʡʥʳʭ ʟʘʢʘʟʦʚè ʩʚʝʜʷ ʢ ʤʠʥʠʤʫʤʫ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ ʬʘʙʨʠʢʠ. 
ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʪʝʢʫʱʝʡ ʩʪʘʜʠʠ, ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʘʞʜʳʤ ʢʣʠ-
ʝʥʪʦʤ, ʨʘʟʤʝʩʪʠʚʰʠʤ ʟʘʢʘʟ ʚ ʦʙʲʝʤʝ ʪʝʢʫʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʆʙʳʯʥʦ, ʪʘʢʠʝ ʜʘʥʥʳʝ 
ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳ. ʆʙʲʝʤ ʟʘʢʘʟʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʨʝʤʝʥʥʦ ʧʨʠʦʩʪʘʥʦʚʠʪʴ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʩʣʫʯʘʡ-
ʥʳʤʠ ʟʘʢʘʟʘʤʠ, ʪʘʢʞʝ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʢʫʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦ-
ʛʨʘʤʤ. ʏʪʦʙʳ ʫʩʧʝʰʥʦ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ, ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʨʠʤʝʥʠʤʦʡ ʢ 
ʩʧʝʮʠʬʠʢʝ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʂʘʞʜʳʡ ʠʟ 3-ʭ ʙʘʟʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ (2 ʧʘʨʘʤʝʪʨʘ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʜʦʭʦʜʥʦʩʪʴ ʠ 1 ʧʘʨʘʤʝʪʨ, 
ʦʪʦʙʨʘʞʘʶʱʠʡ ʠʟʜʝʨʞʢʠ) ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʮʝʣʝʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ: 

 

( ) ( ) ( ) maxMT MP p MF p L c= + - ­     (2) 

ʛʜʝ( )L c ï ʫʙʳʪʢʠ ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʟʘ ʧʨʠʦʩʪʘʥʦʚʢʦʡ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʫʩʣʦʚʥʦʤʫ ʟʘʢʘʟʫ ʢʦ-

ʪʦʨʳʡ ʚʳʯʝʨʢʥʫʪ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ; ( )MP p ï ʤʘʨʞʠʥʘʣʴʥʳʡ ʜʦʭʦʜ, ʩʪʘʚʰʠʡ ʨʝʟʫʣʴʪʘʪʦʤ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʢʘʟʦʚ; ( )MF p ï ʙʫʜʫʱʠʡ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʨʠʨʦʩʪ ʤʘʨʞʠʥʘʣʴʥʦʡ ʜʦʭʦʜʥʦʩʪʠ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʧʦʩʦʙʥʘ ʘʙʩʦʣʶʪʥʦ ʢʦʨʨʝʢʪʥʦ ʦʧʪʠʤʠʟʠʨʦ-
ʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

 
4 Результаты 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʀʎʇ ʩʦʩʪʘʚʣʷʝʤ ʠʪʦʛʦʚʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʙʫ-

ʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʷ ʀʎʇ, ʚ ʢʦʪʦʨʦʝ ʚʭʦʜʷʪ ʧʘʨʘʤʝʪʨʳ, ʩʦʚʤʝʩʪʥʦ ʥʘʠʙʦʣʝʝ 
ʢʦʨʨʝʣʠʨʫʝʤʳʝ ʩ ʠʪʦʛʦʚʦʡ ʬʫʥʢʮʠʝʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʝ-
ʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʧʨʝʜʤʝʪ ʩʚʷʟʠ ʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʬʫʥʢʮʠʝʡ. ʇʦ ʠʪʦʛʫ ʜʘʥʥʦʛʦ 
ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʝʤ ʟʥʘʯʝʥʠʷ: 

2

1 70.86564 0.01792 , 0.6053z x x R= + =     (5) 

ʛʜʝ 
1x ï ʨʘʟʤʝʨ ʫʩʪʘʚʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʨʫʙ.;7x ï ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʟʘ ʪʝʢʫʱʠʡ ʛʦʜ, ʪʳʩ. ʨʫʙ. 



АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 59 

 

XXXI International scientific conference | www.naukaip.ru 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ ʀʎʇ ʠʩʧʦʣʴʟʫʝʤ ʧʘʨʘʤʝʪʨ RMSE, ʯʝʨʝʟ ʬʦʨʤʫʣʫ (3). ʇʘʨʘʤʝʪʨ 
RMSE ʵʪʦ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ ʙʝʟ ʣʠʤʠʪʘ ʥʘ ʚʝʨʭʥʝʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʚ 
ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʥʘʩʢʦʣʴʢʦ ʪʦʯʥʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ. ʊʘʢʞʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʘʥʘʣʠʟ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨ MAPE, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʩʨʝʜʥʝʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʦʰʠʙʢʠ ʚ 
ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɻʨʘʬʠʢ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʥʠʮʝ ʤʝʞʜʫ 
ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4. 
 

 
Рис. 4. Предиктивные и фактические значения ИЦП год 

 

9.216, 37.35%RMSE MAPE= =  

 
ʀʎʇ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʴ ʢʘʢʠʝ ʟʘʢʘʟʯʠʢʠ ʧʦʢʘʟʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ 

ʤʘʨʞʠʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʢʦʤʧʘʥʠʠ, ʥʦ ʠ ʜʘʣʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʦʜʝʣʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

 
Обсуждение 
ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʀʎʇ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʚ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʄʉʇ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝ-
ʩʪʚʫʶʱʠʤʠ ʧʦʜʭʦʜʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʩʝʛʤʝʥʪʘʮʠʠ ʢʣʠʝʥʪʦʚ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʨʘʟʨʘʙʦʪʢʘ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠ-
ʨʦʚʘʥʠʷ, ʚ ʢʦʥʪʝʢʩʪʝ ʩʝʛʤʝʥʪʘʮʠʠ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʄʉʇ, ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʥʜʝʢ-
ʩʦʚ ʀʎʇ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʣʠʝʥʪʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʟʘʢʘʟʦʚ, ʯʪʦ 
ʧʦʟʚʦʣʠʪ ʥʘʧʨʷʤʫʶ ʧʦʚʣʠʷʪʴ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʳʨʫʯʢʠ ʢʦʤʧʘʥʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-
ʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʝʛʤʝʥʪʘʮʠʷ ʪʳʩʷʯ ʢʣʠʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 
ʩʦʨʪʠʨʦʚʢʠ, ʩʦʟʜʘʚʘʷ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʝ ʠ ʧʦʥʷʪʥʳʝ ʜʣʷ ʤʝʥʝʜʞʝʨʦʚ ʩʝʛʤʝʥʪʳ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ 
ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʩ ʦʙʰʠʨʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʢʣʠʝʥʪʦʚ. ʀʎʇ 
ʨʝʰʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʢʘʩʪʦʤʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʉʇ, ʛʜʝ ʢʘʞʜʳʡ ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ 
ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʦ, ʥʦ ʠʭ ʧʦʪʝʥʮʠʘʣ ʢʨʠʪʠ-
ʯʝʩʢʠ ʚʘʞʝʥ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ [15, 16]. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʙʣʘʛʦʜʘʨʷ ʪʨʝʤ ʢʣʶʯʝʚʳʤ 
ʤʝʭʘʥʠʟʤʘʤ. ʀʎʇ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ ʮʝʥʥʦʩʪʴ ʢʣʠʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʢ-
ʪʠʚʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʫʩʪʨʘʥʷʝʪ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʧʨʠ ʧʨʠʦʨʠʪʠʟʘʮʠʠ 
ʟʘʢʘʟʦʚ.  
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Выводы 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʠʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʷ, ʦʪʦʙ-

ʨʘʞʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣ ʟʘʢʘʟʯʠʢʦʚ ʧʦ ʦʙʱʝʜʦʩʪʫʧʥʳʤ ʦʧʝʨʘʮʠʦʥʥʳʤ ʠ ʬʠʥʘʥʩʦʚʳʤ ʜʘʥʥʳʤ. ʇʨʝʜʣʘ-
ʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ 
ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʤʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʘʜʘʧʪʠʚʥʳʝ ʟʘʚʦʜʳ ʠ ʬʘʙʨʠʢʠ, ʫʯʠʪʳʚʘʷ ʧʝʨ-
ʩʧʝʢʪʠʚʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʚʳʨʫʯʢʠ. ɺ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʚʳʡ 
ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʘʨʘʤʝʪʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʩʧʝʰʥʦ ʚʳʷʚʣʷʪʴ çʧʨʠʦʨʠʪʝʪʥʦʛʦ ʟʘʢʘʟʯʠʢʘè, ʢʦʪʦʨʳʡ ʦʪʦʙ-
ʨʘʞʘʝʪ ʧʦʪʝʥʮʠʘʣ ʢʣʠʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʀʎʇ ʧʦʢʘʟʘʣ ʩʚʦʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʧʦʢʘʟʘʚ ʜʦʩʪʘʪʦʯʥʦ 
ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʭʦʜʠʤʦʩʪʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ. ʈʘʩʩʤʘʪʨʠ-
ʚʘʝʤʳʡ ʥʘʙʦʨ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ ʙʳʣ ʨʘʟʜʝʣʝʥ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʀʎʇ ʠ ʙʳʣʦ ʜʦʢʘʟʘʥʘ ʛʠʧʦ-
ʪʝʟʘ, ʯʪʦ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʳʨʫʯʢʠ ʄʉʇ. ʆʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʥʘ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʦʞʠʜʘʝʤʫʶ ʧʨʠʙʳʣʴʥʦʩʪʴ, ʨʘʩʩʯʠʪʳ-
ʚʘʝʤʫʶ ʩ ʧʦʤʦʱʴʶ ʀʎʇ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʀʎʇ ʧʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ, ʘ ʧʘʨʘʤʝʪʨ MAPE ʩʦʩʪʘʚʠʣ 37.35%. ʀʎʇ ʚʳʩʪʫʧʘʝʪ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʘʥʘʣʠʟʦʤ ʢʣʠ-
ʝʥʪʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʙʲʝʜʠʥʷʝʪ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʝ ʘʩʧʝʢʪʳ ʚ ʝʜʠʥʦʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʘ ʤʝʪʦʜʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʢʣʠʝʥʪʩʢʠʭ ʦʪʥʦʰʝʥʠʡ.  
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ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ɼʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʩʦʛʣʘʰʝʥʠʶ 
ʦʪ 18.04.2024 ʛ. ˉ 075-03-2024-278/1 ʢ ʉʦʛʣʘʰʝʥʠʶ ʦʪ 22.01.2024 ʛ. ˉ 075-03-2024-278 ʤʝʞʜʫ 
ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʠ ʀʂʊʀ ʈɸʅ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ  
ʥʦʚʦʡ (ʤʦʣʦʜʝʞʥʦʡ) ʣʘʙʦʨʘʪʦʨʠʠ, ʚʳʧʦʣʥʷʶʱʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ: çʆʨʛʘʥʠʟʘʮʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʛʠʙʨʠʜʥʳʤʠ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʳʤʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠè. 
 

Аннотация. ʉʦʚʨʝʤʝʥʥʦʝ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʝ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 
ʧʨʦʙʣʝʤʦʡ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʦʪʝʨʴ ʧʨʠ ʧʝʨʝʥʘʩʪʨʦʡʢʝ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ. ʊʨʘʜʠʮʠʦʥʥʳʝ 
ʧʦʜʭʦʜʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʥʘʩʪʨʦʡʢʫ ʧʦʜ ʢʘʞʜʳʡ ʪʠʧ ʜʝʪʘʣʠ, ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʦʩ-
ʥʦʚʘʥʥʦʤʫ ʫʩʣʦʞʥʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʨʝʩʫʨʩʦʚ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 
ʦʮʝʥʢʠ ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʨʫʧʧʦʚʦʡ ʤʝʪʦʜʠʢʠ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʟʘʛʨʫ-
ʟʦʯʥʳʭ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʘʟʤʝʨʦʚ ʧʘʨʪʠʡ ʜʝʪʘʣʝʡ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚ-
ʣʝʥʥʦʡ ʮʝʣʠ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʄʦʥʪʝ-ʂʘʨʣʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʥʝ ʤʝʥʝʝ 
ʩʪʘ ʧʦʚʪʦʨʝʥʠʡ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʄʦʜʝʣʴ ʚʘʣʠʜʠʨʦʚʘʥʘ ʥʘ ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ 
ʧʦʜʘʯʠ ʜʝʪʘʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʪʫʣʦʢ ʚʦʩʴʤʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝ-
ʥʠʝ ʛʨʫʧʧʦʚʦʡ ʤʝʪʦʜʠʢʠ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʧʝʨʝʥʘʩʪʨʦʡʢʫ ʥʘ 51-61% 
ʜʣʷ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʩʦ ʩʪʘ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʜʝʪʘʣʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʝʥʘʩʪʨʦʡʢʝ ʤʝ-
ʥʝʝ ʦʜʥʦʡ ʪʨʝʪʠ ʜʝʪʘʣʝʡ ʧʦʢʘʟʘʪʝʣʴ ʤʘʰʠʥʥʦʡ ʛʠʙʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,088Ñ0,014, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʢʨʠʪʝʨʠʶ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʦʜʥʦʢʨʘʪʥʦʡ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʜʣʷ ʛʨʫʧʧʳ ʜʝʪʘʣʝʡ ʙʝʟ ʧʦʪʝʨʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 3-5%. ʇʦʣʫ-
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ʠʟʜʝʨʞʝʢ, ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ, ʛʠʙʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

 
DEVELOPMENT OF A MODEL FOR EVALUATING THE FLEXIBILITY OF A PRODUCTION SYSTEM 

 
Karpov Nikita Sergeevich, 
Melikov Ilya Georgovich, 
Ivanov Naur Zamirovich 

 
Abstract. Modern multi-nomenclature machine-building production is faced with the problem of significant time 
losses during reconfiguration of loading systems. Traditional approaches involving individual customization for 
each type of part lead to an unjustified complication of equipment and a decrease in the efficiency of using 
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production resources. The aim of the study is to develop a mathematical model for quantifying the flexibility of 
a production system when applying a group methodology for reconfiguring loading systems, taking into ac-
count the probabilistic nature of the batch sizes of parts. To achieve this goal, the Monte Carlo probabilistic 
modeling method was applied with at least one hundred repetitions of numerical experiments. The model has 
been validated on orienting devices for producing parts using eight different types of bushings. The results 
showed that the use of a group reconfiguration technique reduces reconfiguration labor costs by 51-61% for 
systems operating with one hundred different types of parts. It was found that when reconfiguring less than 
one third of the parts, the index of machine flexibility is 0.088Ñ 0.014, which corresponds to the criterion of 
high flexibility of the production system. The possibility of a single reconfiguration for a group of parts without 
loss of efficiency in the range of 3-5% has been experimentally confirmed. The results show that the devel-
oped model can be used in production preparation and production program planning systems. 
Keywords: production process, reconfiguration, probabilistic model, cost reduction, Monte Carlo method, flex-
ibility of the production system. 

 
Введение 
ʉʦʚʨʝʤʝʥʥʦʝ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝʤ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʨʷʜʫ ʤʥʦʛʦʧʨʦʬʠʣʴ-
ʥʳʭ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʘʟʯʠʢʦʚ ʢ ʢʘʯʝʩʪʚʫ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ 
ʥʝʞʝʣʘʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘʢʘʧʣʠʚʘʪʴ ʠʟʙʳʪʦʯʥʳʝ ʟʘʧʘʩʳ ʥʘ ʩʢʣʘʜʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʙʲʝʤʳ ʟʘʢʘʟʦʚ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʠʙ-
ʢʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʠʟʙʝʞʥʳ ʨʝʛʫʣʷʨʥʳʝ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘ-
ʥʠʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʚʳʧʫʩʢʘ ʦʜʥʦʛʦ ʪʠʧʘ ʜʝʪʘʣʝʡ ʢ ʜʨʫʛʦʤʫ. ʕʪʠ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʨʦ-
ʩʪʦʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʚʝ-
ʣʠʯʠʚʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ. ʅʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʦʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʥʘʩʪʨʦʡʢʘ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ, 
ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʘʯʫ ʟʘʛʦʪʦʚʦʢ ʥʘ ʩʪʘʥʢʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʫʶ ʥʘʩʪʨʦʡʢʫ ʟʘʛʨʫʟʦʯʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜ ʢʘʞʜʳʡ ʪʠʧ ʜʝʪʘʣʠ, ʧʨʠʚʦʜʷʪ ʢ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ 
ʫʩʣʦʞʥʝʥʠʶ ʵʪʠʭ ʩʠʩʪʝʤ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʥʳʤ ʧʦʪʝʨʷʤ [1]. 

ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʘ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʟʘʛʨʫ-
ʟʦʯʥʦʡ ʩʠʩʪʝʤ ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʭ ʫʩʣʦʞʥʝʥʠʷ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʦ. ʇʨʠ ʵʪʦʤ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦ ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʛʨʫʧʧʦʚʦʡ ʤʝʪʦʜʠʢʠ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ, ʧʨʠ ʢʦ-
ʪʦʨʦʡ ʦʜʥʦʪʠʧʥʳʝ ʦʧʝʨʘʮʠʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʯʠʩʣʦ ʧʦʣʥʳʭ ʧʝʨʝʥʘ-
ʩʪʨʦʝʢ. ʆʪʩʫʪʩʪʚʫʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʛʨʫʧʧʦʚʳʭ ʥʘʩʪʨʦʝʢ 
ʥʘ ʛʠʙʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʤʘʭ ʧʘʨʪʠʡ ʚʳʧʫʩʢʘʝʤʳʭ ʜʝʪʘʣʝʡ [2, 3]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʦʮʝʥʢʠ ʛʠʙʢʦʩʪʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʨʫʧʧʦʚʦʡ ʤʝʪʦʜʠʢʠ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ. 
ʕʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʦʙʦʩʥʦʚʘʥʥʦ ʚʳʙʠʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʣʠ-
ʷʥʠʝ ʛʨʫʧʧʦʚʳʭ ʥʘʩʪʨʦʝʢ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʘʩʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʘʤ ʠ ʪʝʭʥʦʣʦʛʘʤ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʦʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘ-
ʪʳ ʥʘ ʧʝʨʝʥʘʣʘʜʢʫ ʠ ʧʦʚʳʩʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʨʠ ʩʦʭʨʘ-
ʥʝʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʛʠʙʢʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʢʘʟʯʠʢʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʦʙʦʩʥʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 
ʛʨʫʧʧʦʚʦʡ ʤʝʪʦʜʠʢʠ ʚ ʩʠʩʪʝʤʘʭ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ 
ʢʘʢ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 
ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʧʝʨʝʥʘʩʪʨʦʡʢʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-
ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

Обзор литературы 
ʈʝʘʣʠʟʘʮʠʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ (ʇʉ) ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ, 
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ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ ʊʆ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʥʝʧʨʦʩʪʫʶ ʟʘ-
ʜʘʯʫ, ʯʪʦ ʙʦʣʝʝ ʧʨʝʜʤʝʪʥʦ ʦʩʚʝʱʘʝʪʩʷ ʚ ʪʨʫʜʘʭ [4-6]. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʦʙʥʳʡ ʘʥʘʣʠʟ ʦʙʳʯʥʦ 
ʧʨʦʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʠʪʴ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʪʝʢʫ-
ʱʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ. 

ʇʨʠ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè ï ʵʪʦ ʙʘʟʦʚʳʡ ʠʥ-
ʩʪʨʫʤʝʥʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʘʥʘʣʠʟ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʠʥ-
ʩʪʨʫʤʝʥʪ ï ʷʚʣʷʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʨʝʘʣʴʥʳʭ ʩʪʘʥʢʦʚ, ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʩʦʙʠʨʘʶʱʝʤ ʠʥʬʦʨ-
ʤʘʮʠʶ ʩ ʩʝʥʩʦʨʦʚ, ʤʦʜʝʣʠʨʫʶʱʝʤ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʘʨʠʘʥʪʳ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʩʪʘʥʦʯʥʦʛʦ 
ʧʘʨʢʘ, ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʦʩʪʘʥʦʚʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʩʚʝʩʪʠ ʢ 
ʤʠʥʠʤʫʤʫ ʧʨʦʩʪʦʠ, ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 19ï30 % ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʦʧʝʨʘʪʦʨʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 
ʧʝʨʝʥʘʩʪʨʦʡʢʦʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ [7-13]. 

ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ, ʭʦʨʦʰʝʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʦʪʣʠʯʘʝʪʩʷ Single-
Minute Exchange of Dies (SMED)-ʤʝʪʦʜʠʢʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʫʜʘʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʛʠʙʢʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ 
ʢʘʞʜʦʝ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʟʘʢʘʟʯʠʢʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʝʨʝʥʘ-
ʩʪʨʦʡʢʫ ʠ ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʨʝʘʛʠʨʦʚʘʥʠʝʤ ʥʘ ʢʘʞʜʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʢʘʟʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʠ ʩʣʫʯʘʝʚ, ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨ-
ʥʳʤʠ, ʧʦʵʪʦʤʫ ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʪʘʣʝʡ ʧʘʨʪʠʠ ʦʜʥʦʛʦ ʪʠʧʘ ʠ ʨʘʟʤʝʨʘ ʦʙʳʯʥʦ ʨʘʟʣʠʯʘʝʪʩʷ, ʘ ʜʠʘʧʘʟʦʥ ʠ 
ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʪʘʣʝʡ ʧʘʨʪʠʡ ʪʦʞʝ ʚʣʠʷʝʪ ʥʘ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʣʠʯʠʝ ʧʦʜʦʙʥʦʡ 
ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʥʫʞʜʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʦʜʭʦʜʦʚ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʠʩʪʝʤ. ʏʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʫʧʧʦʚʳʭ 
ʥʘʩʪʨʦʝʢ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ ʠ ʨʘʟʤʝʨʥʦʩʪʠ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ ʥʘ ʫʨʦʚʝʥʴ ʤʘʰʠʥʥʦʡ ʛʠʙʢʦʩʪʠ ʩʦʚʦʢʫʧʥʦ-
ʛʦ ʢʦʤʧʣʝʢʩʘ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʠʢʦʡ ʄʦʥʪʝ-ʂʘʨʣʦ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʢʦʧʠʶ 
ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʯʪʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʩʚʝʱʘʝʪʩʷ 
ʚ ʪʨʫʜʝ [8]. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʩʧʦʣʥʷʝʪ ʚʳʷʚʣʝʥʥʳʡ ʧʨʦʙʝʣ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶ-
ʯʘʶʱʝʛʦ ʩʦʟʜʘʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʤʘʰʠʥʥʦʡ ʛʠʙʢʦʩʪʠ ʩ ʫʯʝʪʦʤ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ ʠ 
ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ ʜʣʷ ʘʥʘʣʠʟʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ. ɺ ʦʪʣʠʯʠʝ 
ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʫʯʠʪʳʚʘʝʪ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʨʘʟ-
ʤʝʨʦʚ ʧʘʨʪʠʡ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ, ʤʠʥʠʤʠʟʠʨʫʶ-
ʱʫʶ ʯʘʩʪʦʪʫ ʧʝʨʝʥʘʩʪʨʦʝʢ ʙʫʥʢʝʨʥʳʭ ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʅʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘ-
ʥʦʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʛʨʫʧʧʦʚʦʡ ʧʝʨʝʥʘʩʪʨʦʡʢʠ (ʜʦʣʷ ʜʝʪʘ-
ʣʝʡ, ʪʨʝʙʫʶʱʠʭ ʧʝʨʝʥʘʩʪʨʦʡʢʠ) ʠ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʛʠʙʢʦʩʪʠ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʦʧ-
ʪʠʤʠʟʘʮʠʠ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʫʩʣʦʞʥʝʥʠʷ. 

 
3 Методы и материалы 
ʏʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʛʠʙʢʦʛʦ ʫʩʣʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʣʫʯʰʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʧʠʩʳʚʘʶʱʠʤ ʤʘʰʠʥʥʫʶ ʛʠʙʢʦʩʪʴ . .F MK , ʨʘʩʩʯʠʪʳʚʘʝʤʳʤ ʧʦ ʬʦʨʤʫʣʝ (1): 
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ʛʜʝ ʉT  ï ʷʚʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʳʤ ʚʨʝʤʝʥʝʤ ʥʘ ʧʝʨʝʥʘʩʪʨʦʡʢʫ ʩʠʩʪʝʤ, ʚ ʩʣʫʯʘʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʫʩ-

ʢʘ ʥʦʚʦʛʦ ʪʠʧʘ ʠ ʨʘʟʤʝʨʥʦʩʪʠ ʜʝʪʘʣʝʡ; MT  ï ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʪʘʣʠ; RT  ï ʧʝ-

ʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʇʉ (ʙʝʟ ʧʝʨʝʥʘʩʪʨʦʡʢʠ); M RT T+  ï ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʣʘ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ. 
ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʛʠʙʢʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʝʥʠʷ ʚʚʝʜʝʤ 

ʧʦʥʷʪʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʭʦʞʝʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ ʜʣʷ ʩʠʩʪʝʤ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʧʦʚʳʰʝʥʥʫʶ 
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ʛʠʙʢʦʩʪʴ (ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ. .F MK  Ò 0,1), ʩʨʝʜʥʶʶ (ʢʦʛʜʘ 0,1 < . .F MK  Ò 0,2), ʘ ʪʘʢʞʝ ʥʠʟʢʫʶ (0,2 < . .F MK ). 

ʇʝʨʝʯʝʥʴ ʜʘʥʥʳʭ ʚʝʣʠʯʠʥ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʮʝʣʝʚʳʤʠ ʚʝʣʠʯʠʥʘʤʠ [9]. 
ʈʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʠʩʪʝʤ: 

- ʟʘʛʨʫʟʦʯʥʫʶ: ʙʫʥʢʝʨʥʳʝ ʦʨʠʝʥʪʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ; 

- ʦʙʨʘʙʘʪʳʚʘʶʱʫʶ: ʰʧʠʥʜʝʣʴʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. 
ɺʨʝʤʷ, ʪʨʝʙʫʝʤʦʝ ʥʘ ʚʳʧʫʩʢ ʦʜʥʦʡ ʜʝʪʘʣʠ: 
 

1 2 3 4( )Mi MePS MePS MePS MePS iT t t t t N= + + +
 

ʛʜʝ 1MePSt   ʧʝʨʝʥʘʩʪʨʦʡʢʘ ʦʜʥʦʛʦ ʢʨʶʯʢʘ, sec; 2MePSt  - ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʦʪʩʝʢʘʪʝʣʷ ʰʧʠʥ-

ʜʝʣʷ, sec; 3MePSt  ï ʟʘʤʝʥʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʛʨʘʤʤʳ, sec; 4MePSt  ï ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦ-

ʞʝʥʠʷ ʦʪʩʝʢʘʪʝʣʷ ʰʧʠʥʜʝʣʷ, sec. 
ʇʦʤʠʤʦ ʧʨʦʯʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʩʦʚʦʢʫʧʥʦʝ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ, ʯʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʘʨʢʘ RT  ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʩʤʝʥʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ɽʩ-

ʣʠ ʥʘʜʝʞʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʙʫʜʝʪ ʚʳʨʘʞʘʪʴ ʥʝʢʦʪʦʨʦʝ Ὕ, ʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʧʨʠʦʩʪʘʥʦʚʦʢ ʧʨʠ ʚʳʧʫʩ-

ʢʝ ʫʩʣʦʚʥʳʭ ʧʘʨʪʠʡ ʠʟʜʝʣʠʡ i-ʭ ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʥʦʩʪʠ ʚ ʦʙʲʝʤʝ iN , ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʬʦʨʤʫʣʦʡ 

3 /MePS it N T  . ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ 1-ʥʘ ʧʨʠʦʩʪʘʥʦʚʢʘ, ʥʝʦʙʭʦʜʠʤʘʷ, ʯʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

1-ʛʦ ʢʦʤʧʣʝʢʪʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʤ SSt  , ʪʦʛʜʘ: 
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ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʤʘʰʠʥʥʫʶ ʛʠʙʢʦʩʪʴ ʩ ʫʯʝʪʦʤ i-ʦʡ ʜʝʪʘʣʠ, ʚʳʨʘʟʠʤ: 
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ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢ ʮʝʧʦʯʢʝ n-ʧʘʨʪʠʡ, ʚʢʣʶʯʘʶʱʝʡ iN  ʜʝʪʘʣʝʡ, ʟʘʧʣʘʥʠ-

ʨʦʚʘʥʥʳʭ ʢ ʦʙʨʘʙʘʪʳʚʘʥʠʶ (Ὥ = 1,2,3é, ὲ). ʇʨʠʤʝʥʠʤ ʠʥʪʝʛʨʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ: 
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ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ . .F MK  ʦʢʘʟʳʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʙʫʥʢʝʨʥʳʝ ʦʨʠʝʥʪʠ-

ʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʨʥʦʩʪʴ ʧʘʨʪʠʡ ʜʝʪʘʣʝʡ ʧʦ ʢʘʞʜʦʤʫ ʠʭ ʪʠʧʫ ʠ ʨʘʟʤʝʨʥʦʩʪʠ.  
 
ʏʠʩʣʝʥʥʦʩʪʴ ʠʟʜʝʣʠʡ-ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 1-ʤʫ ʪʠʧʫ ʠ 1-ʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʦʙʦʟʥʘ-

ʯʠʤ ʜʠʩʢʨʝʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ὔ, ʧʨʝʙʳʚʘʶʱʝʤ ʚ ʩʧʝʢʪʨʝ min max[ , ]N N : 

 

min max{ }i iN N N N N= ¢ ¢
 

 
 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ CU  ʚʳʨʘʟʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: ʯʠʩʣʝʥʥʦʩʪʴ ʪʠʧʦʚ 
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ʠ ʨʘʟʤʝʨʥʦʩʪʝʡ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʦʙʨʘʙʘʪʳʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʥʘʩʪʨʦʡʢʫ (ʪʦ ʝʩʪʴ CiK = 

1), ʢ ʩʦʚʦʢʫʧʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʥʦʩʪʝʡ ʜʝʪʘʣʝʡ-ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ: 
 

\ \
C

M D M D
U

M n
= =

 
 

ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʦʪʦʚʦʢ iN  ʧʦʜʯʠʥʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ: 

 

min max

max min

1
( ) ,iP N N N

N N
= = ¢ ¢

-
x x

 
 
ʀʪʦʛʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ 

ʢʦʪʦʨʦʤ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʝʨʝʥʘʩʪʨʦʡʢʘ ʟʘʛʨʫʟʢʠ ʧʦ ʛʨʫʧʧʦʚʦʡ ʤʝʪʦʜʠʢʝ ʠ ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴʩʷ 
ʧʦʢʘʟʘʪʝʣʴ ʤʘʰʠʥʥʦʡ ʛʠʙʢʦʩʪʠ, ʧʨʝʜʩʪʘʚʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ: 
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Результаты 
ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ, ʪʦ ʫʩʨʝʜʥʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʧʠʩʳʚʘ-

ʶʱʠʭ ʤʘʰʠʥʥʫʶ ʛʠʙʢʦʩʪʴ . .F MK  ʙʫʜʫʪ: 0,142, ʘ ʪʘʢʞʝ 0,185 ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʤʫ ʚʳ-

ʧʫʩʢʫ ʦʪ 200-500 ʧʦʟʠʮʠʡ. 
ʉʦʚʨʝʤʝʥʥʘʷ ʇʉ, ʜʝʡʩʪʚʫʶʱʘʷ, ʢʘʢ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʠʤʝʶʱʝʝ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʛʠʙʢʦʩʪʴ, ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʪʘʣʝʡ ʧʘʨʪʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 1-ʤʫ ʪʠʧʫ ʠ 1-ʡ ʨʘʟʤʝʨʥʦ-
ʩʪʠ, ʦʙʳʯʥʦ ʦʪʣʠʯʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʜʝʪʘʣʝʡ ʧʘʨʪʠʠ ʪʦʞʝ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʇʉ. 

ɺ ʭʦʜʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʝ ʤʝʥʝʝ ʩʪʘ ʧʦʚʪʦʨʝʥʠʡ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 
ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʤʦʜʝʣʠ ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʪʠʷʤʠ ʠ ʨʘʟʣʠʯʥʳʤ ʯʠʩʣʦʤ 
ʧʝʨʝʥʘʩʪʨʦʝʢ ʇʉ. ʈʠʩʫʥʢʦʤ 2 ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʪʦʛʠ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʯʠʩʣʦʚʳʤʠ 
ʜʠʘʛʨʘʤʤʘʤʠ.  
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Рис. 2. Необходимость перенастройки загрузки CP , обуславливающая величину показателя, 

описывающего машинную гибкость . .F MK  (план 45 до 450 деталей).= 

 

ʆʮʝʥʠʚʘʥʠʝ ʯʠʩʣʦʚʳʭ ʜʠʘʛʨʘʤʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʦʛʜʘ CP  = 0 (ʪʦ 

ʝʩʪ .ɹ .F MK  ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,088Ñ0,014), ʪʦ ʘʥʘʣʠʟʠʨʫʝʤʘʷ ʇʉ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʛʠʙʢʦʩʪʴʶ, ʢʦʛʜʘ 

CP  = 1/3 (ʪʦ ʝʩʪʴ. .F MK  ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,120Ñ0,021), ʘ CP  ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2/3 (ʪʦ ʝʩʪʴ. .F MK  = 

0,151Ñ0,027), CP  = 1 (ʢʦʛʜʘ. .F MK  = 0,185Ñ0,026) ï ʪʦ ʘʥʘʣʠʟʠʨʫʝʤʘʷ ʇʉ ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʛʠʙʢʦʩʪʴ. 

ʀʪʦʛʠ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ (ʚʝʣʠʯʠʥʳ . .F MK ) ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ, 

ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʏʝʙʳʰʝʚʳʤ (ʜʦʚʝʨʠʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 90% ʠʩʭʦʜʷ ʠʟ ʩʧʝʮʠʬʠʢʠ ʚʳʩʦʢʦʡ ʚʦʣʘ-
ʪʠʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ) [10, 11].  

 
Обсуждения 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʛʠʙʢʦʩʪʴʶ ʟʘʛʨʫʟʦʯʥʳʭ 
ʩʠʩʪʝʤ ʠ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʝʸ ʘʜʘʧʪʘʮʠʶ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʦʝ 
ʤʝʭʘʥʦʦʙʨʘʙʘʪʳʚʘʶʱʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʘʢ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʫʯʝʪʦʤ ʤʠʥʠ-
ʤʠʟʘʮʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʮʝʥʢʝ ʛʠʙ-
ʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʫʯʠʪʳʚʘʶʱʝʤ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʦ ʠ ʟʘʛʨʫ-
ʟʦʯʥʳʝ ʩʠʩʪʝʤʳ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʛʨʫʟʢʠ 
ʧʦʜ ʛʨʫʧʧʦʚʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʝʪ ʥʘ 25% ʫʤʝʥʴʰʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʤʘʰʠʥʥʦʡ ʛʠʙʢʦʩʪʠ ʧʨʠ 
ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʥʘʩʪʨʦʡʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʜʥʦʡ ʪʨʝʪʠ ʜʝʪʘʣʝʡ ʠ ʥʘ 35% ï ʧʨʠ ʜʚʝ 
ʪʨʝʪʴʠʭ ʜʝʪʘʣʝʡ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠʩʳʚʘʝʪ ʚʣʠʷʥʠʝ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʮʝʥʘʨʠʷʭ, ʧʦʟʚʦʣʷʷ ʧʣʘʥʠʨʦʚʘʪʴ ʛʨʫʧʧʦʚʳʝ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʩ ʫʯʝʪʦʤ ʦʞʠʜʘʝʤʦʡ ʥʦʤʝʥ-
ʢʣʘʪʫʨʳ ʜʝʪʘʣʝʡ ʠ ʨʘʟʤʝʨʦʚ ʧʘʨʪʠʡ ʙʝʟ ʚʥʝʜʨʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 
Выводы 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʨʝʙʫʝʤʫʶ ʚʝʣʠʯʠʥʫ, ʦʧʠʩʳʚʘʶʱʫʶ 

ʤʘʰʠʥʥʫʶ ʛʠʙʢʦʩʪʴ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʝʥʘʩʪʨʦʝʢ ʤʝʥʴʰʝ 
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Коэффициент машинной гибкости 

ὑȢȢ π ὑȢȢ=1/3 ὑȢȢ=2/3 ὑȢȢ=1 
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1/3 ʯʠʩʣʝʥʥʦʩʪʠ ʪʠʧʦʚ ʠ ʨʘʟʤʝʨʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʧʣʘʥʘ 1-ʡ ʩʤʝʥʳ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʇʉ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 
ʧʦʚʳʰʝʥʥʫʶ ʛʠʙʢʦʩʪʴ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʇʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʛʠʙʢʦʩʪʴʶ ʩʪʘʥʦʯʥʦʛʦ ʧʘʨʢʘ, 
ʥʦ ʪʘʢʞʝ ʛʠʙʢʦʩʪʴʶ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ ʨʘʙʦʪʫ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʰʝʡ ʇʉ, ʪʨʘʥʩ-
ʬʦʨʤʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʟʘʛʨʫʟʢʠ ʧʦʜ ʛʨʫʧʧʦʚʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʧʦʤʦʞʝʪ ʥʘ 25% ʫʤʝʥʴʰʠʪʴ ʢʦ-
ʵʬʬʠʮʠʝʥʪ ʤʘʰʠʥʥʦʡ ʛʠʙʢʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ ʧʝʨʝʥʘʩʪʨʘʠʚʘʝʤʦʡ ʟʘʛʨʫʟʢʠ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʨʘʟʨʘʙʦʪʢʘ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʛʠʙʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʣʦʞʠʚ 
ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʛʨʫʧʧʦʚʦʡ ʤʝʪʦʜʠʢʠ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʟʘ-
ʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʤʘʰʠʥʥʦʡ ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦ-
ʜʦʚ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʛʠʙʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦ-
ʪʘʥʥʘʷ ʤʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦ ʫʯʠʪʳʚʘʝʪ ʨʦʣʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʟʘʛʨʫʟʦʯʥʳʭ ʩʠʩʪʝʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʱʝʡ 
ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʛʨʘʥʠʯʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʤʦʜʝʣʴ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ 
ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʧʝʨʘʪʦʨʦʚ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʥʘʩʪʨʦʡʢʠ, ʯʪʦ ʤʦʞʝʪ 
ʚʥʦʩʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
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Abstract: The article presents data on the substantiation of a new design of gaskets for saw gins, character-
ized by a lightweight type and a composite structure of individual steel elements (disk with splines, rim), weld-
ed after preliminary assembly. The steel structure of the inter-saw gasket, as shown by experimental studies 
on axial compression, in contrast to aluminum design, is characterized by high strength, less permanent de-
formation, increased hardness and the ability to maintain performance for a long time under repeated opera-
tion without violating the technological conditions of ginning.  
Keywords: Inter-saw, sheet metal, saw gin, deformation, saw cylinder, inter-saw gasket, saw blade, straight-
sided spline, belt, axial compression, stress. 
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Аннотация: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʢʣʘʜʦʢ ʜʣʷ ʧʠʣʴ-
ʥʳʭ ʜʞʠʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʣʝʛʢʠʤ ʪʠʧʦʤ ʠ ʢʦʤʧʦʟʠʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʦʪʜʝʣʴʥʳʭ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥ-
ʪʦʚ (ʜʠʩʢʘ ʩʦ ʰʣʠʮʘʤʠ, ʦʙʦʜʘ), ʩʚʘʨʠʚʘʝʤʳʭ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʙʦʨʢʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʦʩʝʚʦʛʦ ʩʞʘʪʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʤʝʞʜʫʧʠʣʴʥʦʡ ʧʨʦʢʣʘʜʢʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ 
ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʘʣʶʤʠʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʤʝʥʴʰʝʡ ʧʦʩʪʦʷʥʥʦʡ ʜʝʬʦʨʤʘʮʠʝʡ, 
ʧʦʚʳʰʝʥʥʦʡ ʪʚʝʨʜʦʩʪʴʶ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʭʨʘʥʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝ-
ʥʠ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʧʝʨʘʮʠʷʭ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʞʠʥʠʨʦʚʘʥʠʷ. 
Ключевые слова: ʄʝʞʧʠʣʴʥʳʡ, ʣʠʩʪʦʚʦʡ, ʧʠʣʴʥʳʡ ʜʞʠʥ, ʜʝʬʦʨʤʘʮʠʷ, ʧʠʣʴʥʳʡ ʮʠʣʠʥʜʨ, ʤʝʞʧʠʣʴ-
ʥʘʷ ʧʨʦʢʣʘʜʢʘ, ʣʝʟʚʠʝ ʧʠʣʳ, ʧʨʷʤʦʩʪʦʨʦʥʥʠʡ ʰʣʠʮ, ʣʝʥʪʘ, ʦʩʝʚʦʝ ʩʞʘʪʠʝ, ʥʘʧʨʷʞʝʥʠʝ. 
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In serial designs of gins and linters, AK5M2 aluminum spacers are used, attached to the shaft along the 
entire length with gaps for the saw blades to enter the working chamber, namely, the inter-grate gaps. The use of 
serial saw gins in production has shown that the existing elements of the saw-grate system do not meet the spec-
ified assembly accuracy, leading to a violation of the coordination of saw blades in the inter-grate gaps [1]. 

Mounting grate bars on the working chamber is very labor-intensive and requires large expenditures of 
highly qualified labor to perform installation work. The existing rules for assembling grate bars by individual 
adjustment are due not to technical necessity, but to unresolved issues of accuracy, as well as the non-
technological design of the grate bar itself and its elements [2]. 

The main factor in the low operational reliability of the grate bar is the premature wear of the working ar-
eas of the grate bar, which leads to the loss of seeds and their penetration into the fiber. 

- reduction in weight and increased resistance to deformation of the inter-saw pad due to the fact 
that the disk with a hole for the shaft size and the concentrically located belt are made of durable sheet metal, 
which helps reduce the cost of the inter-saw pad; 

- reduction in production costs due to the fact that the outer diameter of the disk is made in the form 
of a straight spline, and the concentrically located belt is in the form of a ring with holes along the perimeter for 
connecting the disk and the ring [3]. 

Tests on the PMM-125 press revealed that when the sheet thickness is reduced from 2 to 1.6 mm, the 
deformation of the gasket is 1.2 and 2 mm, respectively. Therefore, to manufacture a steel gasket, the width 
must be at least 2 mm. With these gasket parameters, the stress is, and the tightening force is, which is 2.3 
times greater than the maximum compression force of the inter-saw gasket. 

The magnitude of deformation and stress on the contact area of the gasket to the saw blades 
 

Table 1 

 ̄
Material and brand 

of gasket 
gasket Contact 

area, m2 
Compression 

force, N 
Stress, N /m2 Deformation, mm 

1 Steel 3 0,005 8,3Ö10-3 16600 0,0011 

2 Aluminum (AK5M2) 0,005 8,3Ö10-3 16600 0,0029 

3 Polymer 0,005 8,3Ö10-3 16600 0,0046 

 
Compression test. To test the samples for compression, it is necessary to install the upper pressure 

plate 4 on the lower part of the lower beam 6 and fix the plug with screws 3 (Fig. 1). The lower seat of the ball 
plate is positioned by the plug 7 and placed on the work table. In this case, installation with an inclination is 
allowed. It approaches the flat sample under pressure, and the center line must coincide with the center line of 
the pressure plate 6 to avoid eccentricity (Fig. 1) 

Compared with cast aluminum alloys (see table), the strength of AK alloys is 2 times higher and the per-
centage elongation is also higher. Given this circumstance, a number of critical parts from aluminum alloys are 
made by forging (pistons, impellers, blades, axial compressor disks of turbojet engines, etc.). These alloys are 
characterized by a constant creep rate for a long time and a low velocity of fatigue cracks propagation in parts 
with stress concentrators. 

Thus, the use of forged aluminum alloys is more preferable to casting alloys since they have higher me-
chanical properties and greater resistance to the action of repeated fluctuating stresses characteristic of the 
operation of the saw cylinder in cotton-ginning machines. 

Under the action of the axial force of the saw tightening Ὂ (not less than 2ẗ105 N) [4], aluminum inter-
saw gaskets are prone to plastic deformations leading to irreversible changes in the linear dimensions (thick-
ness of the gaskets), which is an obstacle to their repeated use. A decrease in the thickness of the inter-saw 
gaskets inevitably leads to a decrease in the required distance between the saws, which can cause the side 
surfaces of the saw teeth to touch the cast iron grates and, to catastrophic wear of the teeth, as well as to a 
very dangerous phenomenon - sparking. 
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Tests on the PMM-125 press revealed that when the sheet thickness is reduced from 2 to 1.6 mm, the 
deformation of the gasket is 1.2 and 2 mm, respectively. Therefore, to manufacture a steel gasket, the width 
must be at least 2 mm. With these gasket parameters, the stress is, and the tightening force is, which is 2.3 
times greater than the maximum compression force of the inter-saw gasket. 

 

 

 
Fig. 3. Calculation of the strength of the  
inter-saw gasket made of steel material 

Fig. 4. The strength of the inter-saw gasket made of 
aluminum material is calculated 

 
It has been established that gaskets made of steel are 3 times stronger than gaskets made of alumi-

num. Can be recommended for production. 
 

  
Fig. 5. Radial stress: 

 
Fig. 6. Tangential stress: 

 
 

 

 

 

Fig. 7. Radial stress of the inter-saw 
 gasket

 

Fig. 8. Tangential stress of the inter-saw gasket
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УДК 004 

ВЛИЯНИЕ СЭМПЛИРОВАНИЯ ДАННЫХ НА 
КАЧЕСТВО КЛАССИФИКАЦИИ 

Авдеев Егор Сергеевич 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡè 
 

Аннотация: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʤʝʪʦʜʦʚ ʩʵʤʧʣʠʨʦʚʘʥʠʷ (ʙʘʣʘʥʩʠʨʦʚʢʠ) ʜʘʥʥʳʭ ʥʘ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʝʣʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʙʘʣʘʥʩʘ ʢʣʘʩʩʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ 
ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʚʳʙʦʨʢʘʤʠ, ʪʘʢʠʝ ʢʘʢ ʩʤʝʱʝʥʠʝ ʤʦʜʝʣʝʡ 
ʚ ʩʪʦʨʦʥʫ ʤʘʞʦʨʠʪʘʨʥʦʛʦ ʢʣʘʩʩʘ ʠ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʨʠʢ ʦʮʝʥʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʢʨʝʜʠʪʥʦʛʦ ʩʢʦʨʠʥʛʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩ ʜʠʩʙʘ-
ʣʘʥʩʦʤ ʢʣʘʩʩʦʚ, ʟʘʪʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʩʵʤʧʣʠʨʦʚʘʥʠʝ ʜʣʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʢʣʘʩʩʦʚ. 
Ключевые слова: ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʩʵʤʧʣʠʨʦʚʘʥʠʝ, ʩʢʦʨʠʥʛ, ʜʘʪʘʩʝʪ, ʤʝʪʨʠʢʘ. 
 

THE IMPACT OF DATA SAMPLING ON CLASSIFICATION QUALITY 
 

Avdeev Egor Sergeevich 
 

Abstract: This article analyzes the impact of data sampling (balancing) methods on the effectiveness of clas-
sification models in the context of class imbalance. It discusses the key challenges that arise when working 
with unbalanced datasets, such as the bias of models towards the majority class and the inadequacy of stand-
ard evaluation metrics. As an example, we consider the task of credit scoring, which involves class imbalance 
classification and then sampling to balance the classes. 
Keywords: classification, sampling, scoring, dataset, metric. 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʢʨʠʪʠʯʥʳʤ ʬʘʢ-

ʪʦʨʦʤ, ʯʝʤ ʩʣʦʞʥʦʩʪʴ ʤʦʜʝʣʠ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʟʘʜʘʯʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 
ʛʜʝ ʜʠʩʙʘʣʘʥʩ ʢʣʘʩʩʦʚ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʠʩʢʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ. ʉʵʤʧʣʠʨʦʚʘʥʠʝ 
ʜʘʥʥʳʭ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʩ ʮʝʣʴʶ ʙʘʣʘʥʩʠʨʦʚʢʠ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʷ ʢʣʘʩʩʦʚ ð ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʘʨʩʝʥʘʣʝ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʜʘʥʥʳʤ. 

ɼʠʩʙʘʣʘʥʩ ʢʣʘʩʩʦʚ ð ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ ʚ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯʘʭ: ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʪʨʘʥʟʘʢ-
ʮʠʠ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 0.1% ʚʩʝʭ ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʨʝʜʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʥʪʘ ʧʘʮʠʝʥʪʦʚ, ʘ ʮʝʣʝʚʳʝ ʩʦʙʳʪʠʷ ʚ ʤʘʨʢʝʪʠʥʛʝ ʧʨʦʠʩʭʦʜʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʯʝʤ 
ʦʙʳʯʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ ʤʠʥʦʨʠʪʘʨʥʦʛʦ (ʤʝʥʴʰʠʥ-
ʩʪʚʝʥʥʦʛʦ) ʢʣʘʩʩʘ ʯʘʩʪʦ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʦʰʠʙʢʠ ʜʣʷ ʤʘʞʦʨʠʪʘʨʥʦʛʦ (ʙʦʣʴʰʠʥ-
ʩʪʚʝʥʥʦʛʦ) ʢʣʘʩʩʘ. 

ɼʠʩʙʘʣʘʥʩ ʢʣʘʩʩʦʚ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʝʡ: 
ʉʤʝʱʝʥʠʝ ʧʨʝʜʩʢʘʟʘʥʠʡ: ʘʣʛʦʨʠʪʤʳ ʩʢʣʦʥʥʳ ʯʘʱʝ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʤʘʞʦʨʠʪʘʨʥʳʡ ʢʣʘʩʩ, ʪʘʢ ʢʘʢ 

ʵʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʦʙʱʫʶ ʦʰʠʙʢʫ ʙʝʟ ʫʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʦʰʠʙʦʢ. 
ʀʣʣʶʟʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ: ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʤʘʞʦʨʠʪʘʨʥʳʡ ʢʣʘʩʩ, ʤʦʞʝʪ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʣʥʦʩʪʴʶ ʠʛʥʦʨʠʨʦʚʘʪʴ ʤʠʥʦʨʠʪʘʨʥʳʡ ʢʣʘʩʩ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʢʣʘʩʩʦʚ 99:1 ʪʦʯʥʦʩʪʴ ʚ 99% ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʦʩʪʳʤ ʧʨʝʜʩʢʘʟʘʥʠʝʤ ʤʘʞʦ-
ʨʠʪʘʨʥʦʛʦ ʢʣʘʩʩʘ ʜʣʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʦʙʣʝʤʳ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ: ʚ ʩʠʣʴʥʦ ʨʘʟʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʥʠ-
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ʙʘʪʯʝʡ ʥʝ ʩʦʜʝʨʞʘʪ ʧʨʠʤʝʨʦʚ ʤʠʥʦʨʠʪʘʨʥʦʛʦ ʢʣʘʩʩʘ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ ʨʘʩ-
ʧʦʟʥʘʚʘʥʠʶ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. 

ʕʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ: ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, ʜʠʩʙʘʣʘʥʩ ʚ ʜʘʥʥʳʭ ʤʦʞʝʪ 
ʧʨʠʚʦʜʠʪʴ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʦʰʠʙʢʘʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

Основные стратегии сэмплирования 
1) Oversampling ï ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʤʝʨʦʚ ʤʠʥʦʨʠʪʘʨʥʦʛʦ ʢʣʘʩʩʘ ʧʫ-

ʪʸʤ ʜʫʙʣʠʨʦʚʘʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʄʠʥʫʩ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ: ʦʥ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʝʨʝ-
ʦʙʫʯʝʥʠʶ, ʪʘʢ ʢʘʢ ʤʦʜʝʣʴ ʥʘʯʠʥʘʝʪ ʟʘʧʦʤʠʥʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʵʢʟʝʤʧʣʷʨʳ, ʘ ʥʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. 

2) Undersampling ï ʩʪʨʘʪʝʛʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʧʨʠʤʝʨʦʚ ʤʘʞʦʨʠʪʘʨʥʦʛʦ 
ʢʣʘʩʩʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʝ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʋ ʢʘʞʜʦʡ ʩʪʨʘʪʝʛʠʠ ʝʩʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʥʘʧʨʠʤʝʨ SMOTE, ʢʦʪʦʨʳʡ ʥʝ ʧʨʦʩʪʦ ʜʫʙ-
ʣʠʨʫʝʪ ʦʙʲʝʢʪʳ ʤʠʥʦʨʠʪʘʨʥʦʛʦ ʢʣʘʩʩʘ, ʘ ʩʦʟʜʘʸʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨ-
ʧʦʣʷʮʠʠ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʦʩʝʜʥʠʤʠ ʦʙʲʝʢʪʘʤʠ ʤʠʥʦʨʠʪʘʨʥʦʛʦ ʢʣʘʩʩʘ. 

Практическое применение сэмплирования данных 
ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʣʠʷʥʠʷ ʩʵʤʧʣʠʨʦʚʘʥʠʷ ʥʘ ʢʘʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʟʘ-

ʜʘʯʘ ʢʨʝʜʠʪʥʦʛʦ ʩʢʦʨʠʥʛʘ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʠʤʝʝʪʩʷ ʜʘʪʘʩʝʪ, ʩʦʜʝʨ-
ʞʘʱʠʡ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʚʳʧʣʘʪʠʣʠ ʢʨʝʜʠʪ, ʣʠʙʦ ʩʪʘʣʠ çʜʝʬʦʣʪʥʳʤʠ ʢʣʠ-
ʝʥʪʘʤʠè - ʪʝʤʠ, ʢʪʦ ʥʝ ʩʤʦʛ ʚʳʧʣʘʪʠʪʴ ʢʨʝʜʠʪ. ʊʘʢ ʢʘʢ ʟʘʜʘʯʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ï ʵʪʦ ʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝ-
ʣʝʤ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʧʨʠʟʥʘʢʘ ʙʫʜʝʪ ʚʳʙʨʘʥ ʩʪʘʪʫʩ ʢʨʝʜʠʪʘ (loan status). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩ-
ʩʦʚ ʚ ʜʘʥʥʦʤ ʜʘʪʘʩʝʪʝ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʩʵʤʧʣʠʨʦʚʘʥʠʝ ʢ ʜʘʥʥʳʤ 
ʜʣʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʦʚ (ʨʠʩ. 1). 

 

 
Рис. 1. Распределение ключевого признака 

 
ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣʦ ʚʳʙʨʘʥʦ 3 ʘʣʛʦʨʠʪʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʉʣʫʯʘʡʥʳʡ ʣʝʩ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ 

ʨʝʛʨʝʩʩʠʷ ʠ K-ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʦʙʫʯʝʥʦ 12 ʤʦʜʝʣʝʡ ʩ ʧʦʤʦʱʴʶ 
ʤʝʪʦʜʦʚ Oversampling, Undersampling ʠ SMOTE (ʨʠʩ. 2). 
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Рис. 2. Метрики оценки качества классификации на всех моделях 

 
ɺ ʢʦʥʪʝʢʩʪʝ ʪʝʢʫʱʝʡ ʟʘʜʘʯʠ ʛʣʘʚʥʦʡ ʤʝʪʨʠʢʦʡ ʙʫʜʝʪ Recall (ʧʦʣʥʦʪʘ), ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʘʚʠʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʌʦʨʤʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʨʠʩ.3) 
 

 
Рис. 3. Формула Recall (полноты) в текущей задаче 

 
ʅʠʞʝ (ʨʠʩ. 4) ʧʨʠʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʷ ʤʝʪʨʠʢʠ Recall ʜʣʷ ʚʩʝʭ ʤʦʜʝʣʝʡ. 
 

 
Рис 4. График сравнения метрики Recall для всех моделей 

 
ʀʟ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ Recall ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚʳʨʦʩ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠ-

ʷʥʠʠ ʩʵʤʧʣʠʨʦʚʘʥʠʷ ʚ ʟʘʜʘʯʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʘʢ ʢʘʢ ʫʩʪʨʘʥʷʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʚ ʜʘʥʥʳʭ, ʠʟ-ʟʘ ʯʝʛʦ ʧʦ-
ʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
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Заключение 
ʉʵʤʧʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʦʜʥʘʢʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ ʚʜʫʤʯʠ-
ʚʦʛʦ, ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʦʛʦ ʧʦʜʭʦʜʘ. 
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ПОВЫШЕНИЕ НАДЕЖНОСТИ И 
ОТКАЗОУСТОЙЧИВОСТИ КЛАСТЕРНЫХ 
СИСТЕМ ГРАФИЧЕСКИХ ПРОЦЕССОРОВ (VGPU) 
НА ОСНОВЕ ИСКУССТВЕННОГО ИНТЕЛЛЕКТА 

Храпова Анна Олеговна 
ʩʪʫʜʝʥʪ 

ʌɻɹʋɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠè 
 

Аннотация: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ vGPU, ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝ-
ʥʠ, ʧʨʝʜʠʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʙʦʷʤʠ ʠ ʨʦʣʴ ʧʣʘʪʬʦʨʤ, ʪʘʢʠʭ ʢʘʢ OpenNebula, vCluster Labs ʠ VMware, 
ʚ ʩʦʟʜʘʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʜʣʷ ʀʀ-ʧʨʦʝʢʪʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 
ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ GPU ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ edge-ʚʳʯʠʩʣʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʠʝ ʧʘʨʪʥʝʨʩʪʚʘ ʠ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. 
Ключевые слова: GPU-ʢʣʘʩʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʚʠʨʪʫʘʣʠʟʘʮʠʷ GPU (vGPU), ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 
(ʀʀ), ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʨʝʜʠʢʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ, OpenNebula, vCluster 
Labs, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
 

ENHANCEMENT OF RELIABILITY AND FAULT TOLERANCE OF CLUSTERED GRAPHICAL 
PROCESSOR SYSTEMS (VGPU) BASED ON ARTIFICIAL INTELLIGENCE 

 
Khrapova Anna Olegovna 

 
Abstract: The article analyzes vGPU virtualization technologies, real-time monitoring, predictive failure man-
agement, and the role of platforms such as OpenNebula, vCluster Labs, and VMware in creating intelligent 
and scalable infrastructures for AI projects. It explores the prospects of using GPU virtualization in enterprise 
and edge computing, as well as strategic partnerships and industry development trends. 
Keywords: GPU cluster systems, GPU virtualization (vGPU), artificial intelligence (AI), fault tolerance, predic-
tive monitoring, resource management, OpenNebula, vCluster Labs, cloud technologies. 

 
ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʩʧʨʦʩʘ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʠ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ, ʢʣʘʩʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʛʨʘʬʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʨʦʚ (GPU) ʩʪʘʣʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʠ ʩʠʩʪʝʤʳ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ 
ʜʘʚʣʝʥʠʝʤ, ʚʳʟʚʘʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʰʪʘʙʦʚ ʚʳʯʠʩʣʝʥʠʡ, ʨʦʩʪʦʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʫʩʣʦʞʥʝʥʠ-
ʝʤ ʘʨʭʠʪʝʢʪʫʨ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʚʦʧʨʦʩʳ ʥʘʜʝʞʥʦʩʪʠ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʨʝʩʫʨʩʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ [1 c. 302].  

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ GPU-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʝʨʝʩʪʘʶʪ ʙʳʪʴ ʨʝʘʢʪʠʚʥʳʤʠ ʠ 
ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʙʦʝʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ [2], [3 c. 365]. ʕʪʦ ʜʚʠʞʝʥʠʝ ʦʪ ʧʨʦʩʪʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʢ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝ ʪʦʣʴʢʦ 
ʠʟʙʝʛʘʪʴ ʧʨʦʩʪʦʝʚ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʦʠʭ ʀʀ-ʧʨʦʝʢʪʦʚ.  
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ʇʝʨʝʭʦʜ ʦʪ ʬʠʟʠʯʝʩʢʠʭ GPU ʢ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʥʥʳʤ ʨʝʩʫʨʩʘʤ (vGPU) ʩʪʘʣ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 
ʩʦʚʨʝʤʝʥʥʦʡ ʀʀ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʨʦʛʦʩʪʦʷ-
ʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [4]. ʆʜʥʘʢʦ ʧʨʦʩʪʘʷ ʚʠʨʪʫʘʣʠʟʘʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʝʥʘ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦ-
ʩʪʷʤʠ ʩʝʨʚʝʨʘ ʠ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ, ʢʦʛʜʘ ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠ-
ʥʳ (ɺʄ) ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʳ ʥʘ ʚʩʶ ʤʦʱʥʦʩʪʴ GPU, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʝʝ ʣʠʰʴ ʯʘʩʪʠʯʥʦ [5 c. 33].  

ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʣʝʞʠʪ ʚ ʠʥʪʝʛʨʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʘʤʫ ʘʨʭʠʪʝʢʪʫʨʫ ʚʠʨ-
ʪʫʘʣʠʟʘʮʠʠ, ʯʪʦ ʧʨʝʚʨʘʱʘʝʪ vGPU ʠʟ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʚ ʜʠʥʘʤʠʯʝʩʢʠ ʘʜʘʧʪʠʨʫʝʤʫʶ, ʩʘʤʦʫʧʨʘʚʣʷ-
ʝʤʫʶ ʩʠʩʪʝʤʫ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ OpenNebula, ʢʦʪʦʨʳʡ 
ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʙʨʠʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [6 c.15].  

OpenNebula ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʘʨʘʜʠʛʤʝ ʫʧʨʘʚʣʝʥʠʷ ʦʙʣʘʯʥʳʤʠ 
ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʥ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʩ ʥʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ 
ʘʥʘʣʠʟʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʧʣʘʥʠ-
ʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GPU ʚʳʯʠʩʣʝʥʠʡ [7 c.7]. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦ ʚ ʨʘʤʢʘʭ OpenNebula ʨʝʘʣʠʟʦ-
ʚʘʥʳ ʬʫʥʢʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʢʫ ʀʀ ï ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ, ʚʢʣʶʯʘʷ ʫʣʫʯʰʝʥʥʫʶ ʧʝʨʝʜʘʯʫ 
ʫʩʪʨʦʡʩʪʚ ʯʝʨʝʟ PCI (PCI passthrough) ʠ ʧʦʣʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ vGPU NVIDIA, ʯʪʦ ʜʝʣʘʝʪ ʜʘʥʥʫʶ 
ʧʣʘʪʬʦʨʤʫ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʣʦʞʥʳʭ ʀʀ-ʧʨʠʣʦʞʝʥʠʡ [8 c.405].  

ʊʘʢ ʞʝ, ʚʚʝʜʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ Cluster Quotas ʠ Generic Quotas ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʪʘʣʠ-
ʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʝʩʫʨʩʘʤʠ, ʚʢʣʶʯʘʷ vGPU ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʣʠʮʝʥʟʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 
ʫʩʣʦʚʠʷʭ edge-ʚʳʯʠʩʣʝʥʠʡ ʠʣʠ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʨʝʜ [9]. ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝ-
ʥʠʷ ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ 
ʦʪʩʣʝʞʠʚʘʪʴ ʫʪʠʣʠʟʘʮʠʶ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʝʨʝʛʨʫʟʢʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʦʪʢʘʟʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, OpenNebula ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʙʫʜʫʱʝʝ vGPU ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʨʘʟʜʝʣʝʥʠʝ ʦʜ-
ʥʦʡ GPU ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʠʨʪʫʘʣʴʥʳʭ, ʘ ʩʦʟʜʘʥʠʝ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʫʧʨʘʚʣʷʝʤʦʡ 
ʵʢʦʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ 
ʪʨʝʙʦʚʘʥʠʷʤ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʨʫʛʠʤʠ ʢʣʘʩʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ Virtual 
Kubernetes Clusters (vCluster), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʠʣ ʧʣʘʪʬʦʨʤʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʘʨʝʥʜʳ ʜʣʷ ʀʀ, ʩʧʝ-
ʮʠʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ GPU NVIDIA ʚ ʩʨʝʜʘʭ Kubernetes [10]. 
ʕʪʘ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʣʘʛʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʟʘʧʫʩʢʘ ʀʀ-ʟʘʜʘʯ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ NVIDIA, ʢʦʤʙʠʥʠʨʫʷ ʧʝʨʝ-
ʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʦʣʷʮʠʠ, ʜʠʥʘʤʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠ ʛʠʙʨʠʜʥʫʶ ʩʝʪʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ʇʦʜ-
ʜʝʨʞʢʘ NVIDIA DGX-ʩʠʩʪʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ vGPU-ʧʨʦʬʠʣʝʡ ʥʘ ʫʨʦʚʥʝ ʭʦʩʪʘ ʠʣʠ ʢʣʘʩʪʝʨʘ 
ʜʝʣʘʶʪ ʵʪʫ ʧʣʘʪʬʦʨʤʫ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ vGPU ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ 
ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʘ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʤʘʩʰʪʘʙʘʭ 
ʧʨʝʜʧʨʠʷʪʠʷ.  

ʂʘʢ ʦʪʤʝʯʘʶʪ ʵʢʩʧʝʨʪʳ, ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ GPU ʧʨʦʮʝʩʩʦʨʦʚ, ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ 
ʦʩʥʦʚʦʡ ʜʣʷ ʪʦʛʦ, ʛʜʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʨʘʙʦʯʠʝ ʥʘʛʨʫʟʢʠ. ʍʦʪʷ 
ʧʫʙʣʠʯʥʳʝ ʦʙʣʘʢʘ ʦʩʪʘʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
ʜʝʧʣʦʠ ʩʤʝʱʘʶʪʩʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʨʝʜʳ, ʛʜʝ ʧʨʠʦʨʠʪʝʪʦʤ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʙʝʟ-
ʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [11]. 

ʀʤʝʥʥʦ ʟʜʝʩʴ ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ, ʧʦʟʚʦʣʷʷ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʢʣʘʜʥʳʤ ʩʝʨʚʝ-
ʨʘʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʜʦʚʝʨʝʥʥʳʤ ʤʦʜʝʣʷʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʤʘʩʰʪʘʙʠʨʫʝ-
ʤʦʩʪʴ ʚʥʫʪʨʠ ʀʀ-ʯʘʩʪʥʦʛʦ ʦʙʣʘʢʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʀʀ ʚ ʘʨʭʠʪʝʢʪʫʨʫ ʚʠʨʪʫʘʣʠʟʘʮʠʠ GPU ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʫʣʫʯʰʝʥʠʝ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʢʣʘʩʩʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʀʀ ʥʝ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʥʦ ʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. 
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УДК 004 

К ВОПРОСУ О НЕОБХОДИМОСТИ ВНЕДРЕНИЯ 
СИСТЕМЫ АВТОМАТИЗАЦИИ УПРАВЛЕНИЯ 
ПРОЕКТАМИ В КОНТЕКСТЕ 
ФУНКЦИОНИРОВАНИЯ ПОЖАРНО-
СПАСАТЕЛЬНОЙ ЧАСТИ 

Хисматуллин Фарит Фидаилевич 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ "ɸʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ" 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʭʦʚʝʨʭʦʚʘ ʃʶʜʤʠʣʘ ɺʘʩʠʣʴʝʚʥʘ 
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ʌɻɹʆʋ ɺʆ "ɸʢʘʜʝʤʠʷ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ" 
 

Аннотация: ʦʧʝʨʘʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʦʪʝʢʘʝʪ ʚ ʫʩʣʦʚʠʷʭ 
ʜʝʬʠʮʠʪʘ ʚʨʝʤʝʥʠ, ʥʝʧʦʣʥʦʪʳ ʠ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʠ ʵʪʦʤ ʫʧʨʘʚ-
ʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʠʥʠʤʘʶʪʩʷ ʠ ʠʩʧʦʣʥʷʶʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʫʯʘʩʪʥʠʢʦʚ ï ʦʪ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʤʝʥʳ ʜʦ 
ʨʫʢʦʚʦʜʠʪʝʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʩʠʩʪʝʤʥʳʝ ʟʘʜʝʨʞʢʠ ʚ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠ ʧʝʨʝʜʘʯʠ ʠʥ-
ʬʦʨʤʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʨʘʟʨʦʟʥʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʥʦʩʠʪʝʣʝʡ ʜʘʥʥʳʭ: ʙʫʤʘʞʥʳʝ ʞʫʨ-
ʥʘʣʳ, ʣʦʢʘʣʴʥʳʝ ʪʘʙʣʠʮʳ ʠ ʥʝʩʚʷʟʘʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʧʦʨʦʞʜʘʶʪ ʜʫʙʣʠʨʦʚʘʥʠʝ, ʦʰʠʙʢʠ ʧʝʨʝʥʦʩʘ, 
ʦʪʩʫʪʩʪʚʠʝ çʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠè. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ, 
ʫʩʣʦʞʥʷʝʪ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʇʉʏ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʫʧʨʘʚʣʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘ-
ʟʝʥ ʧʝʨʝʭʦʜ ʢ ʩʢʚʦʟʥʦʡ ʧʘʢʝʪʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʧʦʞʘʨʥʳʭ ʯʘʩʪʝʡ ʩ ʝʜʠʥʦʡ ʤʦʜʝʣʴʶ ʜʘʥʥʳʭ, 
ʝʜʠʥʳʤ ʦʧʝʨʘʪʠʚʥʳʤ ʞʫʨʥʘʣʦʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʘʩʯʸʪʘʤʠ, ʚʩʪʨʦʝʥʥʳʤʠ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʮʠʢʣ. 
Ключевые слова: ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʦʧʝʨʘʪʠʚʥʦʩʪʴ, ʜʦʢʫʤʝʥ-
ʪʦʦʙʦʨʦʪ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ. 
 
ON THE NEED TO IMPLEMENT A PROJECT MANAGEMENT AUTOMATION SYSTEM IN THE CONTEXT 

OF THE FUNCTIONING OF A FIRE AND RESCUE UNIT 
 

Khismatullin Farit Fidailevich 
 

Scientific adviser: Sukhoverkhova Lyudmila Vasilyevna  
 
Abstract: the operational activities of fire and rescue units take place in conditions of time constraints, incom-
pleteness and constantly changing information flows, while management decisions are made and executed by 
a multitude of participants - from the dispatcher shift to the fire extinguishing supervisor. In practice, system 
delays in data processing and information transfer occur due to the disparity of processing processes and data 
carriers: paper journals, local tables, and unrelated subsystems generate duplication, transfer errors, and the 
lack of a "unified collection and processing system." Together, this increases the response time and compli-
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cates the monitoring of the tasks assigned to the PSC. In these management conditions, it makes sense to 
switch to end-to-end batch automation at the fire department level with a single data model, a single opera-
tional log and the necessary calculations integrated into the management cycle. 
Keywords: fire safety, automation, design, efficiency, document management, system implementation. 

 
ʉʦʩʪʦʷʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʦʩʪʘʸʪʩʷ ʥʘʧʨʷʞʸʥʥʳʤ: ʝʞʝʛʦʜʥʦ ʚ ʩʪʨʘʥʝ ʬʠʢʩʠ-

ʨʫʶʪʩʷ ʩʦʪʥʠ ʪʳʩʷʯ ʧʦʞʘʨʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʛʠʙʥʫʪ ʪʳʩʷʯʠ ʣʶʜʝʡ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʚ 2024ʛ. 
ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʩʚʳʰʝ 347 ʪʳʩ. ʪʝʭʥʦʛʝʥʥʳʭ ʧʦʞʘʨʦʚ, ʧʨʠ ʢʦ-
ʪʦʨʳʭ ʧʦʛʠʙʣʦ 7,55 ʪʳʩ. ʯʝʣʦʚʝʢ[1]. 

ʉʝʨʴʸʟʥʳʝ ʧʦʪʝʨʠ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʩʣʦʞʥʦʩʪʴʶ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ, ʥʦ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʘʢ ʢʘʢ 95 % ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʞʘʨʥʦʡ 
ʦʭʨʘʥʳ ʚʝʜʸʪʩʷ ʥʘ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʷʭ. ʊʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʙʫʤʘʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʟʘʤʝʜʣʷʝʪ ʢʦʦʨ-
ʜʠʥʘʮʠʶ, ʫʩʣʦʞʥʷʝʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʦʰʠʙʦʢ. ʇʝʨʝʭʦʜ ʢ 
ʵʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪʫ ʠ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ (ɸʉʋʇ) ʧʦʟ-
ʚʦʣʷʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʫʣʫʯʰʠʪʴ ʫʯʸʪ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʝʰʝʥʠʡ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 
ʧʦʪʝʨʴ, ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʚ ʨʘʤʢʘʭ ʢʦ-
ʪʦʨʦʛʦ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʥʝʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʛʨʘ-
ʥʠʯʝʥʠʷʭ ʧʦ ʩʨʦʢʘʤ, ʨʝʩʫʨʩʘʤ ʠ ʢʘʯʝʩʪʚʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʠʩʧʦʣʥʠ-
ʪʝʣʝʡ ʩ ʮʝʣʷʤʠ ʠ ʢʨʠʪʝʨʠʷʤʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. 

ɺ ʧʨʠʢʣʘʜʥʦʤ ʨʘʟʨʝʟʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʷʪʴ ʯʝʪʳʨʝ ʩʪʘʜʠʠ[2]: 

- ʧʣʘʥʠʨʦʚʘʥʠʝ: ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʮʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʫʩʧʝʭʘ, ʩʪʨʦʠʪʩʷ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ ʨʘʙʦʪ, 
ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʨʝʩʫʨʩʳ, ʚʳʷʚʣʷʶʪʩʷ ʨʠʩʢʠ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʜʦʧʫʱʝʥʠʷ; 

- ʠʩʧʦʣʥʝʥʠʝ: ʢʦʦʨʜʠʥʠʨʫʶʪʩʷ ʫʯʘʩʪʥʠʢʠ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʫʩʪʘʥʘʚʣʠʚʘ-
ʶʪʩʷ ʜʦʛʦʚʦʨʸʥʥʦʩʪʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʨʝ-
ʛʣʘʤʝʥʪʦʚ; 

- ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ: ʧʨʦʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ ʧʨʦʛʨʝʩʩʘ ʧʦ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʩʦʧʦ-
ʩʪʘʚʣʝʥʠʝ ʧʣʘʥ-ʬʘʢʪ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʝʪʦʜʦʚ ʧʨʠ ʚʳʷʚʣʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʷʭ; 

- ʟʘʚʝʨʰʝʥʠʝ: ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, ʬʠʢʩʠʨʫʶʪʩʷ ʢʣʶʯʝ-
ʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʟʘʜʝʡʩʪʚʦ-
ʚʘʥʥʳʝ ʨʝʩʫʨʩʳ. 

ʇʨʘʢʪʠʢʘ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʙʝʟ ʥʝʩʘʥʢʮʠʦʥʠʨʦ-
ʚʘʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʦʙʲʸʤʘ ʨʘʙʦʪ, ʩʦʙʣʶʜʝʥʠʝ ʩʨʦʢʦʚ ʠ ʙʶʜʞʝʪʘ, ʧʦʜʜʝʨʞʘʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʢʘ-
ʯʝʩʪʚʘ, ʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʚʳʩʪʨʘʠʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʠʩʧʦʣʥʠʪʝʣʷʤʠ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ (ɸʉʋʇ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʸʪ: 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʨʝʣʝʚʘʥʪʥʳʭ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

- ʫʩʢʦʨʝʥʠʷ ʩʙʦʨʘ, ʘʛʨʝʛʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʨʫʯʥʳʭ ʦʧʝʨʘʮʠʡ; 

-  ʧʦʚʳʰʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʠʩʧʦʣʥʝʥʠʷ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʝ ʨʝʛʣʘʤʝʥʪʳ; 

- ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠʩʧʦʣʥʝ-
ʥʠʷ ʟʘʜʘʯ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪ ʩʨʝʜʩʪʚʘ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʠ 
ʤʦʥʠʪʦʨʠʥʛʘ, ʦʧʪʠʤʠʟʠʨʫʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʫʧʨʘʚ-
ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʤʘʩʰʪʘʙʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʉʏ ʫʢʘʟʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ 
ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʸʭ ʫʩʣʦʚʠʡ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ: 
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- ɽʜʠʥʩʪʚʦ ʜʘʥʥʳʭ. ʅʝʦʙʭʦʜʠʤʘ ʝʜʠʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʣʠʯʥʳʡ ʩʦʩʪʘʚ ʠ ʜʦʧʫʩ-
ʢʠ, ʪʝʭʥʠʢʘ ʠ ʦʩʥʘʱʝʥʠʝ, ʦʙʲʝʢʪʳ ʧʨʠʢʨʳʪʠʷ, ʚʦʜʦʠʩʪʦʯʥʠʢʠ, ʨʘʡʦʥʳ ʚʳʝʟʜʘ) ʠ ʝʜʠʥʳʡ ʦʧʝʨʘʪʠʚʥʳʡ 
ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ; 

- ʉʢʚʦʟʥʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʮʠʢʣ. ʇʨʦʮʝʩʩʳ ʚʳʝʟʜʘ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘ ʪʫʰʝʥʠʝ ʧʦʞʘʨʦʚ ʠ 
ʣʠʢʚʠʜʘʮʠʶ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʦʣʞʥʳ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʚ ʦʜʥʦʤ ʢʦʥʪʫʨʝ ʩ ʠʟʤʝʨʠʤʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʧʘ-
ʨʘʤʝʪʨʘʤʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʦʚʝʨʢʘʤʠ; 

- ɺʩʪʨʦʝʥʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ, ʛʦʪʦʚʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ (ʚʢʣʶʯʘʷ ʚʨʝʤʷ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʨʝʤʷ ʜʦ ʧʦʜʘʯʠ ʧʝʨʚʦʛʦ ʩʪʚʦʣʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʦ 
ʣʦʢʘʣʠʟʘʮʠʠ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʟʚʝʥʴʝʚ, ʛʦʪʦʚʥʦʩʪʴ ʪʝʭʥʠʢʠ) ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʘʥʘʣʠʪʠʢʠ ʠʩ-
ʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. 

ʎʝʣʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: ʩʦʢʨʘʪʠʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʟʘʜʝʨʞʢʠ, ʦʙʝʩʧʝʯʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨ-
ʥʦʩʪʴ ʜʘʥʥʳʭ, ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʦʚ, ʩʦʭʨʘʥʠʪʴ ʧʨʠʦʨʠʪʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʢʦʥʩʦʣʠʜʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʚ ʝʜʠʥʦʤ 
ʧʦʣʝ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʩʧʦʣʥʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʩ ʢʦʥʪʨʦʣʝʤ ʩʨʦʢʦʚ, ʥʘʧʦʤʠʥʘʥʠʷʤʠ ʠ 
ʵʩʢʘʣʘʮʠʷʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʨʝʜʩʪʚʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ï ʨʘʩʯʸʪʥʳʝ ʧʦʜʩʢʘʟʢʠ, ʧʨʠʦʨʠʪʠʟʘʮʠʶ ʩ 
ʦʙʲʷʩʥʠʤʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʠ ʬʠʢʩʘʮʠʝʡ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ.  

 

 
Рис. 1. Алгоритм внедрения автоматизации управления проектами в контексте функционирования 

пожарно-спасательной части 
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ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʣʫʞʘʪ ʤʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʪʠʢʘ: ʚʳʷʚʣʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-
ʥʘʷ ʦʪʯʸʪʥʦʩʪʴ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʘʟʙʦʨʘ. ɼʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʧʘʤʷʪʠ ʪʨʝʙʫʝʪʩʷ ʢʦʥʪʫʨ 
ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ (ʙʘʟʘ ʟʥʘʥʠʡ), ʘ ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ï ʦʪʢʨʳʪʳʝ ʠʥʪʝʨʬʝʡʩʳ ʦʙʤʝʥʘ ʩ ʚʥʝʰʥʠʤʠ 
ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʚʝʨʩʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ. 

ɼʝʢʦʤʧʦʟʠʮʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʮʠʢʣʘ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ: 
1. ʌʦʨʤʘʣʠʟʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʪʘʜʠʡ, ʚʳʷʚʠʪʴ ʫʟʢʠʝ ʤʝʩʪʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʨʳʚʦʤ 

ʜʘʥʥʳʭ ʠ ʨʫʯʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ; 
2. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʷʜʨʘ ʜʘʥʥʳʭ.ʆʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ ʩʫʱʥʦʩʪʝʡ ʠ ʩʧʨʘʚʦʯʥʠʢʦʚ (ʧʝʨ-

ʩʦʥʘʣ ʠ ʜʦʧʫʩʢʠ; ʪʝʭʥʠʢʘ ʠ ʦʩʥʘʱʝʥʠʝ, ʦʙʲʝʢʪʳ ʧʨʠʢʨʳʪʠʷ, ʚʦʜʦʠʩʪʦʯʥʠʢʠ, ʨʘʡʦʥʳ ʚʳʝʟʜʘ), ʪʨʝʙʦʚʘ-
ʥʠʷ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʩʚʷʟʷʤ, ʩʦʙʳʪʠʡʥʫʶ ʤʦʜʝʣʴ, ʧʨʘʚʠʣʘ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʇʏ. ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʝʨʝʯʝʥʴ ʤʦʜʫʣʝʡ ʠ ʠʭ ʤʠ-
ʥʠʤʘʣʴʥʳʝ ʩʮʝʥʘʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʰʪʘʪʳ ʠ ʩʤʝʥʳ, ʪʝʭʥʠʯʝʩʢʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ, ʦʧʝʨʘʪʠʚʥʳʡ ʞʫʨ-
ʥʘʣ ʠ ʧʫʪʝʚʳʝ ʣʠʩʪʳ, ʜʘʥʥʳʝ ʦʙʲʝʢʪʦʚ ʠ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ, ʫʯʸʪ ʨʘʙʦʪ ʠ ʦʪʯʸʪʥʦʩʪʴ, ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝ-
ʥʠʷ, ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ). ɿʘʜʘʪʴ ʛʨʘʥʠʮʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʦʜʫʣʝʡ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʶ ʠ ʨʝʞʠʤʘʤ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ. ʋʩʪʘʥʦʚʠʪʴ ʤʝʪʨʠʢʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ, ʛʦʪʦʚʥʦʩʪʠ ʠ ʧʨʦ-
ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʚʢʣʶʯʘʷ ʚʨʝʤʷ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʙʦʨ/ʚʳʝʟʜ, ʧʨʠʙʳʪʠʝ, ʚʨʝʤʷ ʜʦ ʧʦʜʘʯʠ 
ʧʝʨʚʦʛʦ ʩʪʚʦʣʘ, ʚʨʝʤʷ ʜʦ ʣʦʢʘʣʠʟʘʮʠʠ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʟʚʝʥʴʝʚ, ʛʦʪʦʚʥʦʩʪʴ ʪʝʭʥʠʢʠ, ʧʦʣʥʦʪʫ ʠ 
ʩʨʦʢʠ ʦʪʯʸʪʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʫ ʠʭ ʨʘʩʯʸʪʘ ʠ ʘʛʨʝʛʘʮʠʠ. ʆʧʠʩʘʪʴ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʠʩʧʦʣʥʷʝʤʳʭ ʟʘʜʘʯ.  

5. ʅʦʨʤʘʪʠʚʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʝʡ-
ʩʪʚʫʶʱʠʤ ʨʝʛʫʣʷʪʦʨʥʳʤ ʨʘʤʢʘʤ ʚ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 
ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ (ʥʘʜʸʞʥʦʩʪʴ, ʫʩʪʦʡ-
ʯʠʚʦʩʪʴ ʢ ʦʪʢʘʟʘʤ, ʧʨʦʟʨʘʯʥʦʩʪʴ, ʟʘʱʠʱʸʥʥʦʩʪʴ). 

6. ʄʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ ʢʘʣʝʥʜʘʨʥʦ-ʩʝʪʝʚʦʛʦ ʠ ʨʝʩʫʨʩʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʙʦʩʥʦʚʘʪʴ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʦʙʝʩʧʝ-
ʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʛʨʘʬʠʢʦʚ ʩʤʝʥ, ʪʝʭʥʠʢʠ ʠ ʦʧʝʨʘʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʬʦʨʤʘʣʠʟʘʮʠʷ ʢʣʶʯʝʚʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ (ʨʘʩʧʠʩʘ-
ʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣ ʠ ʩʨʝʜʩʪʚ, ʧʨʠʦʨʠʪʠʟʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ) ʚ ʚʠʜʝ ʤʦʜʝʣʝʡ ʩ ʠʟʤʝʨʠ-
ʤʳʤʠ ʢʨʠʪʝʨʠʷʤʠ (ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʛʦʪʦʚʥʦʩʪʴ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʢ ʩʙʦʷʤ) ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʟʘʜʝʨʞʢʠ ʠ ʩʥʠʟʠʪʴ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʨʝʰʝʥʠʡ ʯʪʦ, ʚ ʩʦʚʦ-
ʢʫʧʥʦʩʪʠ ʩ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʩʧʦʩʦʙʥʦ ʫʤʝʥʴʰʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʞʘʨʦʚ ʧʨʠ ʩʦʭʨʘʥʝ-
ʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʘʚʠʣ, ʨʝʛʣʘʤʝʥʪʦʚ ʠ ʥʦʨʤʘʪʠʚʦʚ. 
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Аннотация: ʆʙʨʘʟʦʚʘʥʠʝ ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ɸʉʇʆ) ʚ ʩʪʚʦʣʘʭ ʩʢʚʘʞʠʥ, ʥʘʩʦʩ-
ʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʪʨʫʙʘʭ (ʅʂʊ) ʠ ʩʠʩʪʝʤʘʭ ʩʙʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʙʣʝʤ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʩʥʠʞʝʥʠʶ ʜʝʙʠʪʦʚ, ʨʦʩʪʫ ʵʥʝʨʛʦʟʘʪʨʘʪ ʠ ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 
ʨʘʩʭʦʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ɸʉʇʆ, 
ʚʢʣʶʯʘʷ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʪʝʨʤʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʧʨʝʚʝʥʪʠʚʥʳʤ ʧʦʜʭʦʜʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʲʝʢʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʜʦ-
ʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʫ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʭʠʤʠʯʝ-
ʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ, ʘ ʨʘʟʨʘʙʦʪʢʘ ʘʜʨʝʩʥʳʭ ʠʥʲʝʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʦʙʳʯʠ. 
Ключевые слова: ʘʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (ɸʉʇʆ), ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʪʦʜʳ 
ʙʦʨʴʙʳ ʩ ʦʪʣʦʞʝʥʠʷʤʠ, ʠʥʛʠʙʠʪʦʨʳ ɸʉʇʆ, ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ, ʪʝʨʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚʥʫʪʨʠʩʢʚʘ-
ʞʠʥʥʘʷ ʠʥʲʝʢʮʠʷ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʥʝʬʪʝʜʦʙʳʯʘ. 
 

MODERN METHODS OF COMBATTING ASPHALT-RESIN-PARAFFIN DEPOSITS (ARPD) IN OIL 
PRODUCTION: A COMPARATIVE ANALYSIS OF EFFECTIVENESS 

 
Islamova Ksenia Alekseevna 

 
Scientific adviser: Chistov Dmitry Igorevich 

  
Abstract: The formation of asphalt, resin, and paraffin deposits (ARPD) in wellbore wells, tubing, and gather-
ing systems is one of the most pressing technological challenges, leading to reduced flow rates, increased 
energy consumption, and higher operating costs. This article provides a systematic analysis of modern meth-
ods for combating ARPD, including mechanical, thermal, chemical, physical, and combined technologies. Par-
ticular attention is paid to progressive preventive approaches, particularly injection methods for the measured 
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delivery of inhibitors directly into the potential crystallization zone. It has been established that the maximum 
synergistic effect is achieved through a rational combination of chemical and mechanical methods, and the 
development of targeted injection systems is a key area for improving operational reliability and production 
profitability. 
Keywords: asphalt, resin and paraffin deposits (ARPD), paraffin formation, deposit control methods, ARPD 
inhibitors, mechanical cleaning, thermal methods, downhole injection, comparative analysis, oil production. 

 
ɺʚʝʜʝʥʠʝ. ɸʩʬʘʣʴʪʦʩʤʦʣʦʧʘʨʘʬʠʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (ɸʉʇʆ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʤʥʦ-

ʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʘʨʘʬʠʥʳ (ʥ-ʘʣʢʘʥʳ), ʘʩ-
ʬʘʣʴʪʝʥʳ ʠ ʩʤʦʣʳ. ʀʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʘʢʢʫʤʫʣʷʮʠʷ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ ʧʣʘʩʪʘ (ʇɿʇ), ʥʘ ʚʥʫʪʨʝʥʥʠʭ 
ʧʦʚʝʨʭʥʦʩʪʷʭ ʅʂʊ ʠ ʥʘʟʝʤʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʠʜʘ ʧʨʠ ʝʛʦ ʜʚʠʞʝʥʠʠ ʢ ʫʩʪʴʶ. ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʥʠʞʝ 
ʪʦʯʝʢ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʘʨʘʬʠʥʦʚ ʠ ʬʣʦʢʫʣʷʮʠʠ ʘʩʬʘʣʴʪʝʥʦʚ ʠʥʠʮʠʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʥʫʢʣʝʘʮʠʠ, ʨʦʩʪʘ ʠ 
ʘʜʛʝʟʠʠ ʪʚʝʨʜʦʡ ʬʘʟʳ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʠʯʥʦʡ ʠʣʠ ʧʦʣʥʦʡ ʙʣʦʢʠʨʦʚʢʝ ʬʠʣʴʪʨʘʮʠ-
ʦʥʥʳʭ ʢʘʥʘʣʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ [3, 9]. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʙʦʨʴʙʳ ʩ ɸʉʇʆ, ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʢʨʝʙ-
ʢʦʚ ʜʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʲʝʢʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʨʝʙʫʝʪ ʯʝʪʢʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʮʝʥʢʠ ʩ ʧʦʟʠʮʠʡ ʢʦʤ-
ʧʣʝʢʩʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥ-
ʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ɸʉʇʆ, ʚʳʷʚʣʝʥʠʝ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʦʙʣʘʩʪʝʡ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʥʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ɸʉʇʆ 
ɺʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ɸʉʇʆ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʧʨʠʥʮʠʧʫ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʨʝʤʝʜʠʘʮʠʦʥʥʳʝ (ʫʜʘʣʝʥʠʝ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ) ʠ ʧʨʝʚʝʥ-
ʪʠʚʥʳʝ (ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ). ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʛʨʫʧʧ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

1.1 Механические методы. ʉʫʪʴ ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʷʤʦʤ ʬʠʟʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʦʪʣʦ-
ʞʝʥʠʡ ʦʪ ʩʪʝʥʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʉʢʨʝʙʢʦʚʘʷ ʦʯʠʩʪʢʘ: ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠ ʠʩʪʦʨʠʯʝʩʢʠ ʧʝʨʚʳʡ ʤʝʪʦʜ. ɺʢʣʶʯʘʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʣʝʟʚʠʡʥʳʭ, ʬʨʝʟʝʨʥʳʭ ʩʢʨʝʙʢʦʚ ʠ ʩʢʨʝʙʢʦʚ-ʮʝʥʪʨʘʪʦʨʦʚ, ʩʧʫʩʢʘʝʤʳʭ ʥʘ ʢʘʥʘʪʝ ʠʣʠ ʰʪʘʥ-
ʛʘʭ [8]. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʨʦʤʳʚʢʘ: ʋʜʘʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʵʥʝʨʛʠʝʡ ʧʦʪʦʢʘ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ 
(ʛʦʨʷʯʘʷ ʥʝʬʪʴ, ʚʦʜʘ, ʠʥʛʠʙʠʨʦʚʘʥʥʳʝ ʨʘʩʪʚʦʨʳ). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʢʨʝʙʢʦʚʦʡ ʦʯʠʩʪʢʠ. ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʩʪʘʚʘ ʥʝʬʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʪʦʠ-
ʤʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʤʘʩʩʠʚʥʳʭ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʅʝʜʦʩʪʘʪ-
ʢʠ: ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʪʘʥʦʚʢʠ ʩʢʚʘʞʠʥʳ, ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʇɿʇ ʠ 
ʧʝʨʬʦʨʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ, ʨʠʩʢ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʅʂʊ, ʦʙʨʘʟʦʚʘʥʠʝ ʰʣʘʤʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ 
ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʠʥʪʝʨʚʘʣʦʚ, ʩʦʯʝʪʘʥʠʝ ʩ ʭʠʤʠʯʝʩʢʠʤ 
ʚʦʟʜʝʡʩʪʚʠʝʤ. ʅʝʜʦʩʪʘʪʢʠ: ɺʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʨʠʩʢ ʢʦʢʩʦʚʘʥʠʷ ʘʩʬʘʣʴʪʝʥʦʚ ʧʨʠ ʧʝ-
ʨʝʛʨʝʚʝ, ʚʨʝʤʝʥʥʳʡ ʵʬʬʝʢʪ. 

1.2. Термические методы. ʆʩʥʦʚʘʥʳ ʥʘ ʥʘʛʨʝʚʝ ʧʦʪʦʢʘ ʬʣʶʠʜʘ ʠʣʠ ʩʪʝʥʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʳʰʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʧʘʨʘʬʠʥʦʚ (45ï65 ÁC) ʜʣʷ ʨʘʩʧʣʘʚʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ. 

ʎʠʨʢʫʣʷʮʠʷ ʥʘʛʨʝʪʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ: ɿʘʢʘʯʢʘ ʚ ʟʘʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʣʠ ʅʂʊ ʛʦʨʷʯʝʡ ʥʝʬʪʠ, 
ʚʦʜʳ ʠʣʠ ʧʘʨʘ. ʉʢʚʘʞʠʥʥʳʡ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʛʨʫʞʥʳʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʢʘʙʝʣʝʡ 
(ʚʥʫʪʨʠ ʠʣʠ ʩʥʘʨʫʞʠ ʅʂʊ) ʠʣʠ ʩʠʩʪʝʤ ʨʝʟʠʩʪʠʚʥʦʛʦ ʥʘʛʨʝʚʘ. ʊʝʨʤʦʭʠʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ: ʅʘʛʨʝʚ ʟʘ 
ʩʯʝʪ ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ (ʥʘʧʨʠʤʝʨ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʠʩʣʦʪʳ ʩ ʤʝʪʘʣʣʦʤ). 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʘʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʦʢ, ʫʣʫʯʰʝʥʠʝ ʨʝʦʣʦʛʠʯʝ-
ʩʢʠʭ ʩʚʦʡʩʪʚ ʥʝʬʪʠ. ʅʝʜʦʩʪʘʪʢʠ: ɺʳʩʦʢʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ, 
ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ ʚ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥʘʭ, ʨʠʩʢ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʣʣʝʢʪʦʨ (ʢʦʢʩʦʦʙ-
ʨʘʟʦʚʘʥʠʝ, ʥʘʙʫʭʘʥʠʝ ʛʣʠʥ) [2, 10]. 

1.3. Химические методы. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʠ ʛʠʙʢʘʷ ʛʨʫʧʧʘ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʘʛʝʥʪʦʚ. 
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ʀʥʛʠʙʠʪʦʨʳ ʧʘʨʘʬʠʥʦʦʪʣʦʞʝʥʠʷ (ʜʝʧʨʝʩʩʦʨʳ): ʇʦʣʠʤʝʨʥʳʝ ʇɸɺ, ʘʜʩʦʨʙʠʨʫʶʱʠʝʩʷ ʥʘ ʟʘʨʦʞ-
ʜʘʶʱʠʭʩʷ ʢʨʠʩʪʘʣʣʘʭ ʧʘʨʘʬʠʥʘ, ʠʩʢʘʞʘʷ ʠʭ ʬʦʨʤʫ ʠ ʧʨʝʜʦʪʚʨʘʱʘʷ ʨʦʩʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʨʝʰʝʪʢʠ. 
ʉʥʠʞʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʩʪʳʚʘʥʠʷ ʥʝʬʪʠ. ɼʠʩʧʝʨʛʘʥʪʳ (ʠʥʛʠʙʠʪʦʨʳ ʘʜʛʝʟʠʠ): ʉʦʟʜʘʶʪ ʛʠʜʨʦʬʠʣʴʥʫʶ 
ʧʣʝʥʢʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ, ʤʠʥʠʤʠʟʠʨʫʷ ʘʜʛʝʟʠʶ ʯʘʩʪʠʮ ɸʉʇʆ. ʈʘʩʪʚʦʨʠʪʝʣʠ: ʉʦʩʪʘʚʳ ʥʘ ʦʩʥʦ-
ʚʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʢʝʪʦʥʦʚ, ʣʝʛʢʠʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ 
ʠʣʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ɺʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʦʙʨʘʙʦʪʢʘ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʟʦʥ (ʧʝʨ-
ʬʦʨʘʮʠʷ, ʠʩʢʨʠʚʣʝʥʠʷ), ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʅʝʜʦ-
ʩʪʘʪʢʠ: ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʘʛʝʥʪʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʟʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ 
ɸʉʇʆ ʠ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ, ʨʠʩʢ ʢʦʨʨʦʟʠʠ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʣʘʩʪ [5, 11]. 

1.4. Физические (волновые) методы. ʀʩʧʦʣʴʟʫʶʪ ʵʥʝʨʛʠʶ ʨʘʟʣʠʯʥʳʭ ʧʦʣʝʡ ʜʣʷ ʜʝʩʪʨʫʢʮʠʠ 
ʩʪʨʫʢʪʫʨʳ ɸʉʇʆ. 

ʄʘʛʥʠʪʥʘʷ/ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʦʙʨʘʙʦʪʢʘ: ɼʠʩʧʝʨʛʠʨʦʚʘʥʠʝ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʧʨʠʤʝʩʝʡ, ʚʳʩʪʫʧʘ-
ʶʱʠʭ ʮʝʥʪʨʘʤʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʚʟʚʝʩʠ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 
ʥʘʛʨʝʚ ʜʣʷ ʨʘʩʧʣʘʚʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ [4]. ɸʢʫʩʪʠʯʝʩʢʠʝ/ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʤʝʪʦʜʳ: ʈʘʟʨʫʰʝʥʠʝ ʬʦʨʤʠʨʫ-
ʶʱʠʭʩʷ ʢʨʠʩʪʘʣʣʦʚ ʠ ʘʜʛʝʟʠʦʥʥʳʭ ʩʚʷʟʝʡ ʟʘ ʩʯʝʪ ʤʠʢʨʦʚʠʙʨʘʮʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʅʝ ʪʨʝʙʫʶʪ ʨʝʘʛʝʥʪʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʝʜʦʩʪʘʪ-
ʢʠ: ʆʛʨʘʥʠʯʝʥʥʘʷ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʚʠʙʨʘʮʠʡ ʥʘ ʨʝʟʴʙʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ 
ʅʂʊ, ʧʝʨʝʤʝʥʥʘʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ. 

1.5. Комбинированные и превентивные технологии 
ɿʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʅʂʊ: ʅʘʥʝʩʝʥʠʝ ʧʦʣʠʤʝʨʥʳʭ ʠʣʠ ʩʪʝʢʣʷʥʥʳʭ ʧʦ-

ʢʨʳʪʠʡ ʩ ʥʠʟʢʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʵʥʝʨʛʠʝʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʜʛʝʟʠʠ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝ-
ʪʦʜ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠʡ ʜʣʷ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʧʘʨʘʬʠʥʦʚ. ʀʥʲʝʢʮʠʦʥʥʳʝ ʩʠ-
ʩʪʝʤʳ ʜʦʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ: ʂʘʧʠʣʣʷʨʥʳʝ ʩʠʩʪʝʤʳ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʛʨʫʞʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʜʘ-
ʯʠ ʠʥʛʠʙʠʪʦʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʫ ʧʝʨʬʦʨʘʮʠʠ (ɿʇ) ʠʣʠ ʥʘ ʧʨʠʝʤ ʥʘʩʦʩʘ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʧʦʪʝʨʠ 
ʨʝʘʛʝʥʪʘ ʚ ʟʘʪʨʫʙʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. [6, 13]. 

2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ 
ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʢʨʠʪʝʨʠʝʚ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ (ʛʣʫʙʠʥʘ ʠ ʢʘʯʝʩʪʚʦ ʦʯʠʩʪʢʠ, ʚʣʠʷʥʠʝ ʥʘ ʇɿʇ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʬʬʝʢʪʘ), ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝ-
ʣʝʩʦʦʙʨʘʟʥʦʩʪʴ (ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ, ʚʣʠʷʥʠʝ ʥʘ ʄʈʇ), ɻ ʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

 
Таблица 1 

Сравнительный анализ методов борьбы с АСПО 

Крите-
рий / Ме-
тод 

Эффектив-
ность уда-
ления 

Влияние на 
ПЗП 

Продолжитель-
ность эффекта 

Необхо-
димость 
остановки 

Кап. за-
траты 

Область 
рац. приме-
нения 

Механи-
ческий 
(скребки) 

ɺʳʩʦʢʘʷ ʜʣʷ 
ʩʪʚʦʣʘ, ʥʫʣʝ-
ʚʘʷ ʜʣʷ ʇɿʇ 

ʆʪʩʫʪʩʪʚʫʝʪ 
ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʡ 
(ʜʦ ʥʦʚʦʛʦ ʦʩʘ-
ʞʜʝʥʠʷ) 

Да (обяза-
тельно) 

ʅʠʟʢʠʝ 

ʃʦʢʘʣʠʟʦ-
ʚʘʥʥʳʝ 
ʧʨʦʙʢʠ ʚ 
ʅʂʊ, ʵʢʩ-
ʪʨʝʥʥʳʝ ʩʣʫ-
ʯʘʠ 

Терми-
ческий 
(про-
грев) 

ʆʯʝʥʴ ʚʳʩʦ-
ʢʘʷ (ʨʘʩ-
ʧʣʘʚʣʝʥʠʝ) 

ʈʠʩʢ ʢʦʢʩʦ-
ʚʘ-

ʥʠʷ/ʥʘʙʫʭʘʥ
ʠ ̫

ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʏʘʩʪʦ 
Очень 
высо-
кие 

ʃʠʢʚʠʜʘʮʠʷ 
ʢʨʠʪʠʯʝʩʢʠʭ 
ʧʨʦʙʦʢ, 
ʩʢʚʘʞʠʥʳ ʩ 
ɺɺʅ 
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Крите-
рий / Ме-
тод 

Эффектив-
ность уда-
ления 

Влияние на 
ПЗП 

Продолжитель-
ность эффекта 

Необхо-
димость 
остановки 

Кап. за-
траты 

Область 
рац. приме-
нения 

Химиче-
ский (ин-
гибито-
ры) 

ʉʨʝʜʥʷʷ-
ʚʳʩʦʢʘʷ (ʟʘ-
ʚʠʩʠʪ ʦʪ ʨʝʘ-
ʛʝʥʪʘ) 

ʈʠʩʢ ʠʟʤʝ-
ʥʝʥʠʷ ʩʤʘ-
ʯʠʚʘʝʤʦʩʪʠ 

ʉʨʝʜʥʝ- ʠ ʜʦʣʛʦ-
ʩʨʦʯʥʳʡ (ʧʨʠ ʥʝ-
ʧʨʝʨʳʚʥʦʤ ʜʦʟʠ-
ʨʦʚʘʥʠʠ) 

ʅʝʪ (ʧʨʠ 
ʥʝʧʨʝʨʳʚ-
ʥʦʡ ʧʦʜʘ-
ʯʝ) 

ʅʠʟʢʠʝ-
ʩʨʝʜʥʠʝ 

ʇʨʦʬʠʣʘʢʪʠ-
ʢʘ ʥʘ ʦʙʚʦʜ-
ʥʝʥʥʳʭ ʤʝ-
ʩʪʦʨʦʞʜʝʥʠ-
ʷʭ, ʥʝʧʨʝ-
ʨʳʚʥʘʷ ʟʘ-
ʱʠʪʘ 

Физиче-
ский 
(маг-
нит./акус
т.) 

ʅʠʟʢʘʷ-
ʩʨʝʜʥʷʷ 

ʆʛʨʘʥʠʯʝʥ-
ʥʦʝ 

ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʅʝʪ ʉʨʝʜʥʠʝ 

ɺʩʧʦʤʦʛʘ-
ʪʝʣʴʥʘʷ ʤʝʨʘ 
ʥʘ ʨʘʥʥʝʡ 
ʩʪʘʜʠʠ 

Инъек-
ционный 
(прямая 
подача) 

Высокая 
(превентив-
ное дей-
ствие) 

Целевое 
положи-
тельное 

Долгосрочный 
(постоянная 
профилактика) 

Нет 
ʉʨʝʜ-
ʥʠʝ-
ʚʳʩʦʢʠʝ 

Профилак-
тика в сква-
жинах с 
ЭЦН/ШГН, 
осложнен-
ных АСПО 

 
Заключение 
ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ 

ʩ ɸʉʇʆ ʠ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʪʝʥʜʝʥʮʠʠ. ʉʤʝʱʝʥʠʝ ʬʦʢʫʩʘ ʩ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʠ ʪʨʫʜʦʝʤʢʠʭ ʨʝʤʝʜʠʘʮʠ-
ʦʥʥʳʭ ʤʝʪʦʜʦʚ (ʤʝʭʘʥʠʯʝʩʢʠʭ, ʪʝʨʤʠʯʝʩʢʠʭ) ʚ ʩʪʦʨʦʥʫ ʧʨʝʚʝʥʪʠʚʥʳʭ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝ-
ʛʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʝʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʫʩʣʦʚʠʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ 
ʦʩʣʦʞʥʝʥʥʳʤ ʧʘʨʘʬʠʥʦʦʙʨʘʟʦʚʘʥʠʝʤ (ʪʘʢʠʭ ʢʘʢ ʖʞʥʦ-ʗʛʫʥʩʢʦʝ) ʧʨʠʟʥʘʥʦ комбинированное приме-
нение химических и механических методов, ʛʜʝ ʤʝʭʘʥʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʣʘʥʦʚʦ ʥʘ 
ʬʦʥʝ ʧʦʩʪʦʷʥʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ʇʨʠ ʵʪʦʤ внутрискважинная инъекционная техноло-
гия ʜʦʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʠʥʛʠʙʠʪʦʨʘ ʚ ʮʝʣʝʚʫʶ ʟʦʥʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ, ʦʙʝʩ-
ʧʝʯʠʚʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʛʝʥʪʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʭʦʜʝ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʠʥʲʝʢʮʠʦʥ-
ʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʩʦʧʝʣ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ʜʣʷ ʢʘʚʠʪʘ-
ʮʠʦʥʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ), ʨʘʟʨʘʙʦʪʢʫ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭè ʩʠʩʪʝʤ ʜʦʟʠʨʦʚʘʥʠʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʠʟʤʝ-
ʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʩʢʚʘʞʠʥʳ, ʘ ʪʘʢʞʝ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʙʠʦʨʘʟʣʘʛʘʝʤʳʭ ʠ ʚʳʩʦ-
ʢʦʩʝʣʝʢʪʠʚʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ. 
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УДК 66-9 

ТЕПЛОФИЗИКА – КЛЮЧ К 
ЭНЕРГОЭФФЕКТИВНОМУ И КАЧЕСТВЕННОМУ 
ОХЛАЖДЕНИЮ ПИЩЕВЫХ ПРОДУКТОВ 

Одинцова Арина Александровна 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

Аракчаа Чаян Алексеевич 
ʘʩʩʠʩʪʝʥʪ  

Осмоловский Павел Дмитриевич 
ʢ.ʩ.-ʭ.ʥ. 

Муханбетова Ильмира Руслановна 
ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 
ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

Аннотация. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʨʠʪʠʯʝʩʢʦʡ ʨʦʣʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʭʣʘʞʜʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ: ʪʝʧʣʦʝʤʢʦʩʪʴ, 
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʶʪ ʩʢʦʨʦʩʪʴ ʦʪ-
ʚʦʜʘ ʪʝʧʣʘ, ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʭʦʣʦʜʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʥʝʯʥʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ɼʝʪʘʣʠʟʠʨʫʝʪ-
ʩʷ, ʢʘʢ ʥʝʫʯʝʪ ʵʪʠʭ ʩʚʦʡʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʵʥʝʨʛʠʠ, ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʦʭʣʘʞʜʝʥʠʶ ʠ ʧʦʪʝʨʷʤ ʚ 
ʤʘʩʩʝ, ʪʝʢʩʪʫʨʝ ʠ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ. ʇʨʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘ-
ʮʠʷ ʪʦʛʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʟʥʘʥʠʡ ʪʝʧʣʦʬʠʟʠʢʠ ʧʦʟʚʦʣʷʝʪ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʚʳʙʠʨʘʪʴ ʨʝʞʠʤʳ ʦʭʣʘ-
ʞʜʝʥʠʷ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʵʢʦ-
ʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʦʭʨʘʥʝʥʠʝ ʚʳʩʦʢʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʧʠʱʝʚʳʭ 
ʤʘʩʩ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʭʦʣʦʜʠʣʴʥʦʡ ʮʝʧʠ. 
Ключевые слова: ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʦʭʣʘʞʜʝʥʠʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, 
ʢʘʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʭʦʣʦʜʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. 
 

THERMOPHYSICS IS THE KEY TO ENERGY—EFFICIENT AND HIGH-QUALITY FOOD COOLING 
 

Odintsovo Arina Alexandrovna, 
Arakchaa Chayan Alekseevich, 
Osmolovsky Pavel Dmitrievich, 

Mukhanbetova Ilmira Ruslanovna 
 
Abstract. The article is devoted to the critical role of thermophysical properties of food products in the organi-
zation of rational cooling processes. The key parameters are considered: heat capacity, thermal conductivity 
and latent heat of phase transitions, which directly determine the rate of heat removal, energy consumption of 
refrigeration equipment and the final product quality. It details how failure to account for these properties leads 
to energy overruns, uneven cooling, and losses in weight, texture, and nutritional value of products. The prac-
tical purpose of the article is to demonstrate that the application of knowledge of thermophysics makes it pos-
sible to scientifically select cooling modes, optimize equipment operation and minimize losses, thereby ensur-
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ing economic efficiency and maintaining high consumer properties of perishable foodstuffs at all stages of the 
refrigeration chain. 
Keywords: thermophysical properties, food cooling, energy efficiency, food quality, refrigeration technology, 
process optimization 

 
Введение 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʣʦʛʠʩʪʠʢʠ ʵʬʬʝʢʪʠʚʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʩʢʦ-

ʨʦʧʦʨʪʷʱʝʡʩʷ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʨʷʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʫʶ ʟʘʜʘʯʫ. ʆʥʘ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ, ʥʦ ʠ ʢʣʶʯʝ-
ʚʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʭʨʘʥʝʥʠʷ, ʨʘʟʤʝʨ ʪʦʚʘʨʥʳʭ ʧʦʪʝʨʴ ʠ ʢʦʥʝʯʥʦʝ ʢʘʯʝ-
ʩʪʚʦ ʧʨʦʜʫʢʪʘ ʥʘ ʧʦʣʢʝ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʭʦʣʦʜʠʣʴʥʳʭ ʩʠʩʪʝʤ ʯʘʩʪʦ 
ʚʝʜʫʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʩʨʝʜʥʝʥʥʳʭ ʠʣʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʙʝʟ ʛʣʫʙʦʢʦʛʦ ʫʯʝʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʩʘʤʦʛʦ ʧʨʦʜʫʢʪʘ [1, 2]. ʀʤʝʥʥʦ ʟʜʝʩʴ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʪʝʧʣʦʬʠʟʠʢʘ ð ʥʘʫʢʘ ʦ ʧʨʦ-
ʮʝʩʩʘʭ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʚʦʡʩʪʚʘʭ ʚʝʱʝʩʪʚʘ (ʨʠʩ. 1).  

ʊʝʧʣʦʝʤʢʦʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʢʦʣʠʯʝʩʪʚʦ çʭʦʣʦʜʘè, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʝʩʪʠ; ʪʝʧʣʦʧʨʦʚʦʜ-
ʥʦʩʪʴ, ʦʪʚʝʯʘʶʱʘʷ ʟʘ ʩʢʦʨʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʨʦʜʫʢʪʘ; ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʬʘʟʦʚʳʭ 
ʧʝʨʝʭʦʜʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʨʠʦʦʭʣʘʞʜʝʥʠʠ ï ʚʩʝ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʫʥʠʢʘʣʴʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʳʨʴʷ ʠ 
ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʵʪʦʡ ʩʧʝʮʠʬʠʢʠ ʚʝʜʝʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʵʥʝʨʛʠʠ, ʩʦʟʜʘʥʠʶ ʦʧʘʩʥʳʭ 
ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʘʜʠʝʥʪʦʚ, ʫʭʫʜʰʝʥʠʶ ʪʝʢʩʪʫʨʳ ʠ ʧʦʪʝʨʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [3, 4, 5].  
 

 
Рис. 1. От научной теории к промышленной практике 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʪʦʛʦ, ʢʘʢ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʳʭ ʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʧʠʱʝʚʳʭ ʤʘʩʩ ʩʣʫʞʠʪ ʦʩʥʦʚʥʳʤ ʢʣʶʯʦʤ ʢ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʜʦ-
ʩʪʠʞʝʥʠʶ ʜʚʫʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʦ-
ʣʦʜʠʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

Основная часть 
ʋʩʧʝʰʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʦʭʣʘʞʜʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʠʟʥʘʥʠʷ ʧʨʦ-

ʩʪʦʛʦ ʬʘʢʪʘ: ʧʠʱʝʚʳʝ ʤʘʩʩʳ ʥʝ ʷʚʣʷʶʪʩʷ ʠʥʝʨʪʥʳʤʠ, ʦʜʥʦʨʦʜʥʳʤʠ ʪʝʣʘʤʠ. ʀʭ ʩʣʦʞʥʘʷ ʙʠʦʣʦʛʠʯʝ-
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ʩʢʘʷ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪ ʫʥʠʢʘʣʴʥʳʡ ʥʘʙʦʨ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʠ ʜʠʢʪʫʶʪ ʫʩʣʦʚʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʚʦʜʘ ʪʝʧʣʘ. ʇʝʨʚʳʤ ʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʧʘ-
ʨʘʤʝʪʨʦʤ ʚʳʩʪʫʧʘʝʪ ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ 
ʵʥʝʨʛʠʠ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʝʩʪʠ ʦʪ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 
ʦʜʠʥ ʛʨʘʜʫʩ. ʅʘʧʨʠʤʝʨ, ʚʳʩʦʢʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʚʦʜʳ (ʦʢʦʣʦ 4,2 ʢɼʞ/(ʢʛĿÁC)) ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʧʨʦʜʫʢ-
ʪʳ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ð ʤʷʩʦ, ʨʳʙʘ, ʬʨʫʢʪʳ, ʦʚʦʱʠ ð ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʭʦ-
ʣʦʜʘ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʆʭʣʘʜʠʪʴ ʪʦʥʥʫ ʷʛʦʜ ʩ +25ÁC ʜʦ +4ÁC ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʝʩʦʧʦʩʪʘʚʠʤʦ 
ʩ ʦʭʣʘʞʜʝʥʠʝʤ ʪʦʥʥʳ ʩʫʭʠʭ ʢʨʫʧ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʩʯʝʪ ʥʘ ʦʩʥʦʚʝ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʫʙʦʡ ʦʰʠʙʢʦʡ, 
ʚʝʜʫʱʝʡ ʢ ʥʝʜʦʛʨʫʟʢʝ ʠʣʠ ʧʝʨʝʛʨʫʟʢʝ ʭʦʣʦʜʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʘ [2, 3, 4, 5, 6]. 

ɺʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ð ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʢʦʨʦʩʪʴ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚʥʫʪʨʠ ʧʨʦʜʫʢʪʘ. ʀʤʝʥʥʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʟʚʝ-
ʥʦʤ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʤʘʩʩʠʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʫʰʠ ʤʷʩʘ ʠʣʠ ʙʣʦʢʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʠʟʢʘʷ 
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠʣʠ ʞʠʨʘ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʫʞʝ ʜʦʩʪʠʛʣʘ 
ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʝʛʦ ʛʣʫʙʠʥʝ ʧʨʦʜʦʣʞʘʶʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʅʝʧʦʥʠʤʘʥʠʝ ʵʪʦʡ ʜʠʥʘʤʠʢʠ ð ʧʨʷʤʘʷ ʧʨʠʯʠʥʘ ʧʦʨʯʠ, ʢʦʛʜʘ ʚʥʝʰʥʝ 
ʙʝʟʫʧʨʝʯʥʳʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʦʯʘʛʠ ʨʘʟʣʦʞʝʥʠʷ ʚʥʫʪʨʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʞʠʤ ʦʭʣʘʞʜʝʥʠʷ (ʪʝʤʧʝʨʘʪʫ-
ʨʘ ʘʛʝʥʪʘ, ʩʢʦʨʦʩʪʴ ʝʛʦ ʜʚʠʞʝʥʠʷ) ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨ 
ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʮʝʥʪʨʦʤ ʥʝ ʧʨʝʚʳʰʘʣ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʘ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʧʘʩʥʦʤ 
ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ ʙʳʣʦ ʤʠʥʠʤʘʣʴʥʳʤ [1, 3, 4, 6, 7, 8]. 

ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ. ʕʪʦʪ 
ʧʨʦʮʝʩʩ ʚʳʩʚʦʙʦʞʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ (ʦʢʦʣʦ 334 ʢɼʞ/ʢʛ) ʧʨʠ ʧʝʨʝʭʦʜʝ ʚʦʜʳ ʚ ʣʝʜ ʚ 
ʧʨʦʜʫʢʪʝ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʧʘʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 
ɺ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʣʴʜʦʦʙʨʘʟʦʚʘʥʠʷè (ʧʨʠʤʝʨʥʦ ʦʪ -1ÁC ʜʦ -5ÁC ʜʣʷ ʤʥʦʛʠʭ ʧʨʦ-
ʜʫʢʪʦʚ) ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʝʩʪʠ ʤʘʢʩʠʤʫʤ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʳ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. 
ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʤʦʱʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʠʚʦʜʠʪ ʢ ʟʘʪʷʛʠʚʘʥʠʶ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ. ʆʥʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʠʟʠʯʝʩʢʠ ʨʘʟʨʫʰʘʶʪ ʢʣʝʪʦʯʥʳʝ 
ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʠ, ʯʪʦ ʧʦʩʣʝ ʨʘʟʤʦʨʦʟʢʠ ʚʳʣʠʚʘʝʪʩʷ ʚ ʧʦʪʝʨʶ ʩʦʢʘ, ʫʭʫʜʰʝʥʠʝ ʪʝʢʩʪʫʨʳ ʠ ʧʦʪʨʝʙʠʪʝʣʴ-
ʩʢʠʭ ʩʚʦʡʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ ʯʝʨʝʟ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ 
ʦʭʣʘʞʜʝʥʠʷ ð ɻ ʪʦ ʧʨʷʤʦʡ ʠʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʟʘʤʦʨʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [1, 3, 7, 8]. 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʟʥʘʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ ʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʧʨʦʜʫʢ-
ʪʦʚ ʩ ʚʳʩʦʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 
ʣʠʩʪʦʚʳʝ ʦʚʦʱʠ) ʦʧʪʠʤʘʣʴʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʛʠʜʨʦʦʭʣʘʞʜʝʥʠʝ, ʛʜʝ ʚʦʜʘ ʢʘʢ ʘʛʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦ-
ʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ. ɼʣʷ ʧʨʦʜʫʢʪʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʧʦʪʝʨʝ ʚʣʘʛʠ (ʤʷʩʥʳʝ ʧʦʣʫʬʘʙʨʠʢʘ-
ʪʳ), ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʟʜʫʰʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʩ ʪʦʯʥʦ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʣʘʞʥʦʩʪʴʶ ʠ 
ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʘ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʪʝʧʣʦʝʤʢʦʩʪʠ ʧʨʦʜʫʢʪʘ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʚʘʞʥʦʩʪʴ ʪʝʧʣʦ-
ʬʠʟʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʢʨʠʦʛʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʠʣʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦ-
ʜʘ. ɿʜʝʩʴ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʘʛʝʥʪʘ ʪʨʝʙʫʶʪ ʶʚʝʣʠʨʥʦʛʦ ʨʘʩʯʝʪʘ, ʯʪʦʙʳ ʤʛʥʦʚʝʥʥʦ 
ʦʪʚʝʩʪʠ ʷʚʥʦʝ ʪʝʧʣʦ, ʘ ʟʘʪʝʤ ʵʬʬʝʢʪʠʚʥʦ ʫʜʘʣʠʪʴ ʩʢʨʳʪʫʶ ʪʝʧʣʦʪʫ ʟʘʤʝʨʟʘʥʠʷ, ʠʟʙʝʛʘʷ ʪʝʨʤʠʯʝʩʢʦʛʦ 
ʰʦʢʘ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʝʚ. 

 
 

Заключение 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʚ ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʝʪʳ ʧʦʟʚʦ-

ʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʢ ʘʜʨʝʩʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʦʭʣʘʞʜʝʥʠʷ. ʕʪʦ ʦʟʥʘ-
ʯʘʝʪ ʦʧʪʠʤʠʟʘʮʠʶ ʚʨʝʤʝʥʠ ʮʠʢʣʘ, ʩʥʠʞʝʥʠʝ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦ-
ʢʨʘʱʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 15-30%. ʇʘʨʘʣʣʝʣʴʥʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩʠʥʝʨʛʠʷ ʢʘʯʝʩʪʚʘ: ʤʠʥʠʤʠʟʘʮʠʷ 
ʧʦʪʝʨʴ ʤʘʩʩʳ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʝ ʚʠʪʘʤʠʥʦʚ ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʡ 
ʪʝʢʩʪʫʨʳ ʠ ʮʚʝʪʘ. ʊʝʧʣʦʬʠʟʠʢʘ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʘʙʩʪʨʘʢʪʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ, ʩʪʘʥʦʚʷʩʴ ʢʦʥʢʨʝʪʥʳʤ ʷʟʳ-
ʢʦʤ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʦʤ, ʠʥʞʝʥʝʨʦʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ð ʷʟʳʢʦʤ, ʥʘ ʢʦʪʦʨʦʤ ʬʦʨ-
ʤʫʣʠʨʫʶʪʩʷ ʟʘʜʘʯʠ ʧʦ ʩʦʟʜʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʦʣʦʜʠʣʴʥʳʭ ʨʝʰʝʥʠʡ. 
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РАЗРАБОТКА АЛГОРИТМА УПРАВЛЕНИЯ 
УРОВНЕМ ВОДЫ В ТРЕХФАЗНОМ СЕПАРАТОРЕ  

Московкин Данила Максимович 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

Аннотация: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʥʝʬʪʴ-ʚʦʜʘ ʚ ʪʨʝʭʬʘʟʥʦʤ 
ʩʝʧʘʨʘʪʦʨʝ ʧʨʠ ʥʘʣʠʯʠʠ ʵʤʫʣʴʩʠʦʥʥʦʛʦ ʩʣʦʷ, ʫʭʫʜʰʘʶʱʝʛʦ ʢʘʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʷ. ʇʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ 
ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʘʩʢʘʜʥʦʡ ʩʪʨʫʢʪʫʨʳ çʫʨʦʚʝʥʴ ʠʥʪʝʨʬʝʡʩʘ - ʨʘʩʭʦʜ ʚʦʜʳè ʩ ʇʀ-ʨʝʛʫʣʷʪʦʨʘʤʠ ʠ 
ʥʝʯʝʪʢʠʤ ʩʫʧʝʨʚʠʟʦʨʦʤ, ʬʦʨʤʠʨʫʶʱʠʤ ʢʦʨʨʝʢʪʠʨʫʶʱʫʶ ʜʦʙʘʚʢʫ ʢ ʫʩʪʘʚʢʝ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʧʦ ʦʰʠʙ-
ʢʝ ʠ ʩʢʦʨʦʩʪʠ ʝʝ ʠʟʤʝʥʝʥʠʷ. ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ - ʩʥʠʞʝʥʠʝ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʢʦʣʝʙʘʥʠʡ ʠ ʧʦʚʳ-
ʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ. 
Ключевые слова: ʪʨʝʭʬʘʟʥʳʡ ʩʝʧʘʨʘʪʦʨ, ʠʥʪʝʨʬʝʡʩ ʥʝʬʪʴ-ʚʦʜʘ, ʢʘʩʢʘʜʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʇʀ-
ʨʝʛʫʣʷʪʦʨ, ʥʝʯʝʪʢʠʡ ʩʫʧʝʨʚʠʟʦʨ, ʥʝʯʝʪʢʘʷ ʣʦʛʠʢʘ, ʵʤʫʣʴʩʠʦʥʥʳʡ ʩʣʦʡ, ɸʉʋʊʇ. 
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Abstract: The paper addresses oil-water interface level control in a three-phase separator under variable op-
erating conditions and a rag (emulsion) layer that degrades measurement reliability. A control algorithm is pro-
posed based on a cascade structure (interface level - water flow) with PI controllers and a fuzzy supervisor 
that generates a corrective bias to the outer-loop setpoint using the level error and its rate. The approach is 
intended to reduce overshoot and oscillations and to improve robustness to process variations. 
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Введение 
ʊʨʝʭʬʘʟʥʳʝ ʥʝʬʪʝʛʘʟʦʚʳʝ ʩʝʧʘʨʘʪʦʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʫʩʪʘʥʦʚʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʥʝʬʪʠ ʜʣʷ ʨʘʟ-

ʜʝʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʴ, ʚʦʜʫ ʠ ʛʘʟ. ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʦʛʦ ʨʘʩʭʦʜʘ ʠ ʩʦʩʪʘʚʘ ʵʤʫʣʴʩʠʠ 
ʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮʳ "ʥʝʬʪʴ-ʚʦʜʘ" ʠʟʤʝʥʷʝʪʩʷ, ʘ ʵʤʫʣʴʩʠʦʥʥʳʡ ʩʣʦʡ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʯʪʦ 
ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʥʦʩʫ ʬʘʟ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ. ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʘʣʛʦʨʠʪʤ ʨʝʛʫʣʠ-
ʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ, ʫʩʪʦʡʯʠʚʳʡ ʢ ʚʦʟʤʫʱʝʥʠʷʤ ʠ ʰʫʤʫ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ. ʎʝʣʴ ʨʘʙʦʪʳ - ʨʘʟ-
ʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʝʤ ʚʦʜʳ (ʠʥʪʝʨʬʝʡʩʦʤ "ʥʝʬʪʴ-ʚʦʜʘ") ʚ ʪʨʝʭʬʘʟʥʦʤ ʩʝʧʘʨʘʪʦʨʝ 
ʥʘ ʦʩʥʦʚʝ ʢʘʩʢʘʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʥʝʯʝʪʢʦʡ ʢʦʨʨʝʢʮʠʠ ʫʩʪʘʚʢʠ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ. 

 
1 ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʅʓʍ ʀ ʅɸʋʏʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ʇʆ ɼɸʅʅʆʁ ʇʈʆɹʃɽʄɽ 

ɸʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʝʭʬʘʟʥʳʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʩʝʧʘʨʘʪʦʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
ʙʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʦʧʠʩʳʚʘʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʙʘʟʦʚʫʶ ʩʪʨʫʢʪʫʨʫ: ʠʟʤʝʨʷʶʪʩʷ ʫʨʦʚʝʥʴ ʥʝʬʪʠ, ʫʨʦʚʝʥʴ 
ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ çʥʝʬʪʴ-ʚʦʜʘè, ʜʘʚʣʝʥʠʝ ʠ ʨʘʩʭʦʜʳ ʬʘʟ; ʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʫ-
ʶʱʠʤʠ ʢʣʘʧʘʥʘʤʠ ʥʘ ʛʘʟʦ-, ʥʝʬʪʝ- ʠ ʚʦʜʦʦʪʚʦʜʝ; ʚʩʝ ʩʠʛʥʘʣʳ ʩʚʦʜʷʪʩʷ ʚ ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʧʦʜ-
ʜʝʨʞʠʚʘʝʪ ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ (ʨʘʩʭʦʜ, ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʫʨʦʚʝʥʴ). ʕʪʦ ʬʘʢʪʠʯʝʩʢʠ 
ʤʦʞʥʦ ʩʯʠʪʘʪʴ çʦʪʨʘʩʣʝʚʳʤ ʩʪʘʥʜʘʨʪʦʤè ʜʣʷ ʪʘʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [1-3].   
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʠʩʪʦʯʥʠʢʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʘʤʦʤʫ ʧʨʦʮʝʩʩʫ ʨʘʟʜʝʣʝʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʦʩʦ-
ʙʝʥʥʦʩʪʴ ʪʨʝʭʬʘʟʥʳʭ ʘʧʧʘʨʘʪʦʚ - ʤʝʞʜʫ ʥʝʬʪʴʶ ʠ ʚʦʜʦʡ ʦʙʨʘʟʫʝʪʩʷ ʵʤʫʣʴʩʠʦʥʥʳʡ ʩʣʦʡ ʧʝʨʝʤʝʥʥʦʡ 
ʪʦʣʱʠʥʳ. ʊʘʢʦʡ ʩʣʦʡ ʦʧʠʩʘʥ, ʥʘʧʨʠʤʝʨ, ʚ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʷʭ ʧʦ ʚʦʜʦʥʝʬʪʷʥʳʤ ʵʤʫʣʴʩʠʷʤ ʠ ʧʦʜʛʦʪʦʚ-
ʢʝ ʥʝʬʪʠ - ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʵʪʦʡ ʟʦʥʝ ʩʚʦʡʩʪʚʘ ʩʨʝʜʳ (ʧʣʦʪʥʦʩʪʴ; ʚʷʟʢʦʩʪʴ; ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝ-
ʥʠʝ; ʠ ʪ.ʜ.) ʤʝʥʷʶʪʩʷ ʦʪ ʥʝʬʪʷʥʳʭ ʢ ʚʦʜʷʥʳʤ ʥʝ ʩʢʘʯʢʦʤ, ʘ ʧʦʩʪʝʧʝʥʥʦ. ɼʣʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ 
ʛʨʘʥʠʮʘ ʥʝʬʪʴ/ʚʦʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʨʝʟʢʦʡ ʣʠʥʠʝʡ, ʘ ʨʘʟʤʳʪʦʡ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʦʡ ʠʟ-ʟʘ ʵʤʫʣʴʩʠʦʥʥʦʛʦ 
ʩʣʦʷ, ʧʦʵʪʦʤʫ ʧʦʢʘʟʘʥʠʷ ʫʨʦʚʥʷ ʠʥʪʝʨʬʝʡʩʘ ʤʦʛʫʪ ʟʘʧʘʟʜʳʚʘʪʴ, ʙʳʪʴ ʥʝʩʪʘʙʠʣʴʥʳʤʠ (ʢʦʣʝʙʘʪʴʩʷ 
ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʛʨʘʥʠʮʫ) ʠ ʠʤʝʪʴ ʩʤʝʱʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮʳ (ʢʦʣʝʙʘʪʴʩʷ 
ʥʝ ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʛʨʘʥʠʮʫ). ɺ ʨʘʙʦʪʘʭ ʧʦ ʚʳʙʦʨʫ ʫʨʦʚʥʝʤʝʨʦʚ ʜʣʷ ʩʝʧʘʨʘʪʦʨʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʷʤʦ 
ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʵʤʫʣʴʩʠʠ [4-6].   

ʀʩʪʦʯʥʠʢʠ ʧʦ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʪʠʧʦʚʳʤ ɸʉʋʊʇ ʜʣʷ ʭʠʤʠʢʦ-
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʜʣʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʫʨʦ-
ʚʝʥʴ, ʠʥʪʝʨʬʝʡʩ) ʠ ʙʳʩʪʨʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʧʦ ʧʦʪʦʢʫ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʢʘʩʢʘʜʥʳʝ ʩʠʩʪʝʤʳ ʨʝʛʫ-
ʣʠʨʦʚʘʥʠʷ. ʀʭ ʧʨʠʥʮʠʧ ʠʟʣʦʞʝʥ ʦʜʥʦʟʥʘʯʥʦ - ʚʥʝʰʥʠʡ (ʤʝʜʣʝʥʥʳʡ) ʢʦʥʪʫʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʩʥʦʚʥʦʡ 
ʧʘʨʘʤʝʪʨ, ʘ ʚʥʫʪʨʝʥʥʠʡ (ʙʳʩʪʨʳʡ) ʨʘʩʭʦʜ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʚʣʠʷʝʪ. ʇʨʠ 
ʵʪʦʤ ʚ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʧʨʷʤʦ ʩʢʘʟʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʘ çʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ 
ʚʥʫʪʨʝʥʥʠʝ ʢʦʥʪʫʨʳ ʚ ʢʘʩʢʘʜʥʳʭ ʩʠʩʪʝʤʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚè - ʪʦ ʝʩʪʴ ʠʤʝʥʥʦ ʪʘʢʘʷ 
ʩʚʷʟʢʘ çʫʨʦʚʝʥʴ - ʨʘʩʭʦʜè ʩʯʠʪʘʝʪʩʷ ʪʠʧʦʚʦʡ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʧʨʠʤʝʥʝʥʠʶ. ʕʪʦ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʥʦ-
ʩʠʪʩʷ ʥʘ ʪʨʝʭʬʘʟʥʳʡ ʩʝʧʘʨʘʪʦʨ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʦʞʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʚ ʥʝʤ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩ-
ʭʦʜʦʤ ʦʪʚʦʜʘ ʚʦʜʳ [7-9].  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤ ʧʨʷʤʦ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʚʥʝʡ ʯʘ-
ʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʇʀ-ʨʝʛʫʣʷʪʦʨʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʠ ʤʝ-
ʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʰʫʤʫ, ʯʝʤ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʳ - ɻ ʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʥʘʰʝʤʫ ʦʙʲʝʢʪʫ [10-12].  

ʂʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʥʘʩʪʨʦʡʢʠ ʢʘʩʢʘʜʥʳʭ ʢʦʥʪʫʨʦʚ ʠʩʭʦʜʷʪ ʠʟ ʜʦʧʫʱʝʥʠʷ, ʯʪʦ ʠʟʤʝʨʷʝʤʳʡ 
ʩʠʛʥʘʣ ʥʝ ʩʦʜʝʨʞʠʪ ʜʣʠʪʝʣʴʥʳʭ ʩʣʫʯʘʡʥʳʭ ʠʩʢʘʞʝʥʠʡ. ʆʜʥʘʢʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʩʝ-
ʧʘʨʘʮʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʟ-ʟʘ ʵʤʫʣʴʩʠʦʥʥʦʛʦ ʩʣʦʷ ʵʪʦ ʫʩʣʦʚʠʝ ʜʣʷ ʠʥʪʝʨʬʝʡʩʘ ʤʦʞʝʪ ʥʝ ʚʳʧʦʣʥʷʪʴ-
ʩʷ - ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʚʳʜʘʝʪ ʥʝʫʩʪʦʡʯʠʚʳʝ ʧʦʢʘʟʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʰʥʠʡ ʇʀ-ʨʝʛʫʣʷʪʦʨ 
ʫʨʦʚʥʷ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʪʘʢʦʡ ʩʠʛʥʘʣ, ʚʳʥʫʞʜʝʥ ʯʘʩʪʦ ʠʟʤʝʥʷʪʴ ʟʘʜʘʥʠʝ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ 
ʨʘʩʭʦʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʦʯʥʳʤ ʧʝʨʝʢʣʶʯʝʥʠʷʤ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ɺ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦ 
ʩʝʧʘʨʘʮʠʠ ʯʘʱʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʳ (ʧʦʜʦʛʨʝʚ, ʧʦʜʘʯʘ ʜʝʵʤʫʣʴʛʘʪʦʨʘ, ʠʟʤʝʥʝʥʠʝ 
ʩʭʝʤʳ ʚʚʦʜʘ ʵʤʫʣʴʩʠʠ) ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʤʫʣʴʩʠʦʥʥʦʡ ʟʦʥʳ, ʥʦ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝ-
ʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʞʝ [13-15]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʙʦʪʘʭ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʠ ʘʜʘʧʪʠʚʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʪʘ-
ʪʴʷʭ ʦ çʥʝʯʝʪʢʦʤ ʩʫʧʝʨʚʠʟʦʨʝ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘè) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʙʣʝʤʫ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ 
ʤʦʞʥʦ ʨʝʰʘʪʴ ʧʨʦʛʨʘʤʤʥʳʤ ʩʧʦʩʦʙʦʤ - ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝ-
ʥʠʷ. ʅʝʯʝʪʢʠʡ ʩʫʧʝʨʚʠʟʦʨ, ʦʧʠʩʘʥʥʳʡ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ, ʘʥʘʣʠʟʠʨʫʝʪ ʪʝʢʫʱʫʶ ʦʰʠʙʢʫ ʠ ʩʢʦʨʦʩʪʴ ʝʝ ʠʟ-
ʤʝʥʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʘʚʪʦʨʳ ʪʘʢʠʭ ʩʪʘ-
ʪʝʡ ʨʝʢʦʤʝʥʜʫʶʪ ʧʦʜʘʚʘʪʴ ʵʪʦʪ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʩʠʛʥʘʣ ʠʤʝʥʥʦ ʢʘʢ ʜʦʙʘʚʢʫ ʢ ʫʩʪʘʚʢʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 
ʇʀ/ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʤʝʜʣʝʥʥʦʛʦ ʢʦʥʪʫʨʘ ʠ ʥʝ ʥʘʨʫʰʘʪʴ ʫʞʝ 
ʥʘʩʪʨʦʝʥʥʳʡ ʙʳʩʪʨʳʡ ʢʦʥʪʫʨ [16]. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʥʘʡʜʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʣʦʞʝʥʠʡ, ʟʥʘʯʠʤʳʭ ʜʣʷ 
ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ: 

- ʧʦʜʜʝʨʞʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ çʥʝʬʪʴ-ʚʦʜʘè ʧʨʠʟʥʘʥʦ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ 
ʪʠʧʦʚʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʝʭʬʘʟʥʳʭ ʩʝʧʘʨʘʪʦʨʦʚ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʩʪʦʯʥʠʢʘʠ, ʧʦʩʚʷʱʝʥʥʳʝ 
ʠ ʩʘʤʦʤʫ ʧʨʦʮʝʩʩʫ ʨʘʟʜʝʣʝʥʠʷ, ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʝʭʬʘʟʥʳʭ ʩʝʧʘʨʘʪʦʨʦʚ; 

- ʢʘʩʢʘʜʥʘʷ ʩʠʩʪʝʤʘ çʫʨʦʚʝʥʴ (ʤʝʜʣʝʥʥʳʡ) - ʨʘʩʭʦʜ (ʙʳʩʪʨʳʡ)è ʨʝʢʦʤʝʥʜʫʝʤʘ ʤʝʪʦʜʠʯʝʩʢʠ-
ʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʢʘʢ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʣʷ ʘʧʧʘʨʘʪʦʚ ʩ ʙʦʣʴʰʦʡ ʠʥʝʨʮʠʦʥ-
ʥʦʩʪʴʶ (ʤʝʜʣʝʥʥʦʡ ʨʝʘʢʮʠʝʡ), ʧʦʵʪʦʤʫ ʝʝ ʚʳʙʦʨ ʜʣʷ ʩʝʧʘʨʘʪʦʨʘ ʦʙʦʩʥʦʚʘʥ;   

- ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʵʤʫʣʴʩʠʦʥʥʳʡ ʩʣʦʡ ʫʭʫʜʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 
ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʥʝʬʪʴ/ʚʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʤʳʚʘʝʪ ʛʨʘʥʠʮʫ ʠ ʟʘʪʨʫʜʥʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʠʥʥʦʛʦ 
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ʫʨʦʚʥʷ ʨʘʟʜʝʣʘ ʬʘʟ. ʇʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʫ ʯʘʱʝ ʦʧʠʩʳʚʘʶʪ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʨʝʜʣʘʛʘʶʪ ʨʝʰʘʪʴ 
ʝʸ ʧʦʜʙʦʨʦʤ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʞʠʤʦʚ ʩʝʧʘʨʘʮʠʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʨʝʤʷ ʦʪʩʪʦʷ, ʧʨʠʤʝʥʝ-
ʥʠʝ ʜʝʵʤʫʣʴʛʘʪʦʨʦʚ), ʪʦʛʜʘ ʢʘʢ ʚʦʧʨʦʩʳ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʩʘʤʦʛʦ ʢʦʥʪʫʨʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢ 
ʠʟʤʝʥʷʶʱʠʤʩʷ ʩʚʦʡʩʪʚʘʤ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦ;  

- ʥʝʯʝʪʢʠʡ ʩʫʧʝʨʚʠʟʦʨ, ʦʧʠʩʘʥʥʳʡ ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʧʦ ʘʜʘʧʪʠʚʥʳʤ ʇʀɼ-ʩʠʩʪʝʤʘʤ, ʷʚʣʷʝʪʩʷ 
ʧʦʜʭʦʜʷʱʠʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʩʪʘʚʢʠ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʙʝʟ ʧʝʨʝʩʪʨʦʡʢʠ ʚʥʫʪʨʝʥʥʝʛʦ, 
ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʟʘʜʘʯʝʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟ-ʟʘ ʵʤʫʣʴʩʠʦʥʥʦʛʦ ʩʣʦʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʧʦʢʘʟʳʚʘʝʪ: ʠʟʚʝʩʪʥʳʝ ʨʝʰʝʥʠʷ ʜʘʶʪ ʥʘʤ ʠ ʦʙʲʝʢʪ (ʪʨʝʭ-
ʬʘʟʥʳʡ ʩʝʧʘʨʘʪʦʨ); ʠ ʬʦʨʤʫ ʦʩʥʦʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ (ʢʘʩʢʘʜ çʫʨʦʚʝʥʴ - ʨʘʩʭʦʜè ʥʘ ʇʀ-ʨʝʛʫʣʷʪʦʨʘʭ); ʠ 
ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʥʝʪʦʯʥʳʤ ʠʟʤʝʨʝʥʠʷʤ (ʥʝʯʝʪʢʠʡ ʩʫʧʝʨʚʠʟʦʨ). ʇʨʠ ʵʪʦʤ ʚ ʜʦʩʪʫʧʥʳʭ ʧʫʙ-
ʣʠʢʘʮʠʷʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʷʚʥʦʤ ʚʠʜʝ ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʨʠʯʠʥʦʡ 
ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʠʛʥʘʣʘ ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʵʤʫʣʴʩʠʦʥʥʳʡ ʩʣʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʧʨʝʜʣʦʞʝʥʥʫʶ ʚ 
ʨʘʙʦʪʝ ʩʪʨʫʢʪʫʨʫ ʦʙʦʩʥʦʚʘʥʥʦʡ ʠ ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʦʛʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʢʘ. 

 
2 ʈɸɿʈɸɹʆʊʂɸ ʇʈɽɼʃʆɾɽʅʅʆɻʆ ɸʃɻʆʈʀʊʄɸ ɼʃʗ ɺʓɹʈɸʅʅʆɻʆ ʆɹʒɽʂʊɸ 

ʀʉʉʃɽɼʆɺɸʅʀʗ  
ʆʩʥʦʚʥʳʤ ʨʝʛʫʣʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʦʙʲʝʢʪʝ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʠʥʪʝʨ-

ʬʝʡʩʘ ʥʝʬʪʴ/ʚʦʜʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʥʦʩʘ ʥʝʬʪʠ ʚ ʚʦ-
ʜʦʦʪʚʦʜ ʠ ʚʦʜʳ ʚ ʥʝʬʪʝʦʪʚʦʜ. ɺʥʫʪʨʝʥʥʠʤ, ʙʦʣʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʚʳʙʨʘʥ ʨʘʩʭʦʜ 
ʚʦʜʷʥʦʡ ʬʘʟʳ ʥʘ ʚʳʭʦʜʝ ʩʝʧʘʨʘʪʦʨʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʱʠʡ ʥʘ ʜʠʥʘʤʠʢʫ ʫʨʦʚʥʷ ʠʥʪʝʨʬʝʡʩʘ.  

ʂʘʩʢʘʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʨʝʛʫʣʷʪʦʨʦʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʚʥʝʰʥʠʡ (ʤʝʜʣʝʥʥʳʡ) ʇʀ-ʢʦʥʪʫʨ ʧʦ ʫʨʦʚʥʶ ʠʥʪʝʨʬʝʡʩʘ ʥʝʬʪʴ/ʚʦʜʘ ʬʦʨʤʠʨʫʝʪ ʫʩʪʘʚʢʫ 
ʨʘʩʭʦʜʘ ʚʦʜʳ; 

- ʚʥʫʪʨʝʥʥʠʡ (ʙʳʩʪʨʳʡ) ʇʀ-ʢʦʥʪʫʨ ʧʦ ʨʘʩʭʦʜʫ ʚʦʜʳ ʦʪʨʘʙʘʪʳʚʘʝʪ ʠʟʤʝʥʝʥʠʷ ʫʩʪʘʚʢʠ ʠ ʢʦʤ-
ʧʝʥʩʠʨʫʝʪ ʚʦʟʤʫʱʝʥʠʷ ʧʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʘʩʢʘʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʙʦʣʝʝ ʙʳʩʪʨʫʶ ʢʦʤʧʝʥʩʘʮʠʶ ʚʦʟʤʫʱʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʩʭʦʜ ʚʦʜʳ, ʜʦ ʪʦʛʦ ʢʘʢ ʦʥʠ 
ʫʩʧʝʶʪ ʚʳʟʚʘʪʴ ʟʥʘʯʠʤʦʝ ʦʪʢʣʦʥʝʥʠʝ ʫʨʦʚʥʷ ʠʥʪʝʨʬʝʡʩʘ; 

- ʩʥʠʞʝʥʠʝ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ (ʨʘʟʥʦʩʪʴ ʬʘʟ ʤʝʞʜʫ ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ ʩʠʛʥʘʣʘʤʠ ʧʨʠ ʛʘʨʤʦ-
ʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ (ʩʠʥʫʩ, ʢʦʩʠʥʫʩ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʪʝʧʝʥʴ ʟʘʧʘʟʜʳʚʘʥʠʷ (ʠʣʠ ʦʧʝʨʝʞʝʥʠʷ) ʚʳ-
ʭʦʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʭʦʜʘ) ʚ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ ʯʘʩʪʠ ʦʙʲʝʢʪʘ ʟʘ ʩʯʝʪ ʟʘʤʳʢʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫ-
ʨʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ; 

- ʯʘʩʪʠʯʥʫʶ ʢʦʤʧʝʥʩʘʮʠʶ ʠʟʤʝʥʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ʧʦ ʢʘʥʘʣʫ çʢʣʘʧʘʥ - ʨʘʩʭʦʜè ʟʘ 
ʩʯʝʪ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʥʝʰʥʝʛʦ ʨʝʛʫʣʷʪʦʨʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʵʤʫʣʴʩʠʦʥʥʦʛʦ ʩʣʦʷ 
ʚ ʟʦʥʝ ʨʘʟʜʝʣʘ ʥʝʬʪʴ/ʚʦʜʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʠʥ-
ʪʝʨʬʝʡʩʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʢʣʘʩʩʠʯʝʩʢʦʝ ʇʀ-ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦ ʠʟʤʝʨʝʥʥʦʤʫ ʫʨʦʚʥʶ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 
ʠʟʣʠʰʥʠʤ ʢʦʨʨʝʢʪʠʨʦʚʢʘʤ ʫʩʪʘʚʢʠ ʨʘʩʭʦʜʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʝʙʘʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. 
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʜʦʧʦʣʥʠʪʴ ʢʘʩ-
ʢʘʜʥʫʶ ʇʀ-ʩʪʨʫʢʪʫʨʫ ʥʝʯʝʪʢʠʤ ʩʫʧʝʨʚʠʟʦʨʦʤ. 

ʅʝʯʝʪʢʠʡ ʩʫʧʝʨʚʠʟʦʨ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ ʠ ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ 
ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ: 

- ʪʝʢʫʱʫʶ ʦʰʠʙʢʫ ʧʦ ʫʨʦʚʥʶ ʠʥʪʝʨʬʝʡʩʘ; 

- ʧʨʠʙʣʠʞʝʥʥʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʦʰʠʙʢʠ (ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʦʰʠʙʢʠ). 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʙʘʟʳ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʚʠʜʘ çɽʉʃʀ ʦʰʠʙʢʘ ʫʨʦʚʥʷ é ʀ ʠʟʤʝʥʝʥʠʝ ʦʰʠʙʢʠ 

é, ʊʆ ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ éè ʩʫʧʝʨʚʠʟʦʨ ʬʦʨʤʠʨʫʝʪ ʢʦʨʨʝʢʪʠʨʫʶʱʫʶ ʜʦʙʘʚʢʫ ʢ ʫʩʪʘʚʢʝ 
ʚʥʝʰʥʝʛʦ ʇʀ-ʨʝʛʫʣʷʪʦʨʘ. ʕʪʘ ʜʦʙʘʚʢʘ ʩʫʤʤʠʨʫʝʪʩʷ ʩ ʙʘʟʦʚʦʡ ʫʩʪʘʚʢʦʡ ʫʨʦʚʥʷ, ʟʘʜʘʥʥʦʡ ʦʧʝʨʘʪʦʨʦʤ, 
ʠ ʧʦʟʚʦʣʷʝʪ: 

- ʩʛʣʘʞʠʚʘʪʴ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʧʨʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ 
ʪʦʣʱʠʥʳ ʵʤʫʣʴʩʠʦʥʥʦʛʦ ʩʣʦʷ; 
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Рис. 1. Блок-схема алгоритма управления уровнем воды в трехфазном сепараторе 

 

- ʫʤʝʥʴʰʘʪʴ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠ ʨʝʟʢʠʭ ʚʦʟʤʫʱʝʥʠʷʭ ʧʦ 
ʨʘʩʭʦʜʫ ʠ ʩʦʩʪʘʚʫ ʵʤʫʣʴʩʠʠ (ʥʘ ʚʭʦʜʝ ʚ ʩʝʧʘʨʘʪʦʨ); 
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- ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʩʪʨʦʝʢ ʚʥʫʪʨʝʥʥʝʛʦ 
ʇʀ-ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ. 

ɺʳʙʦʨ ʠʤʝʥʥʦ ʪʘʢʦʡ ʢʦʤʙʠʥʘʮʠʠ - ʢʘʩʢʘʜʥʦʡ ʇʀ-ʩʪʨʫʢʪʫʨʳ ʠ ʥʝʯʝʪʢʦʛʦ ʩʫʧʝʨʚʠʟʦʨʘ - ʦʙʫʩʣʦʚ-
ʣʝʥ ʩʣʝʜʫʶʱʠʤ: 

- ʇʀ-ʨʝʛʫʣʷʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʩʪʦʪʫ ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʷʤ ʪʠʧʦʚʳʭ 
ʇʃʂ ʠ SCADA-ʩʠʩʪʝʤ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; 

- ʢʘʩʢʘʜʥʘʷ ʩʪʨʫʢʪʫʨʘ çʫʨʦʚʝʥʴ - ʨʘʩʭʦʜè ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʝʤʢʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʲʝʢʪʘ (ʚ 
ʦʙʲʝʢʪʝ ʩʦʜʝʨʞʠʪʩʷ n-ʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ ʠʣʠ ʵʥʝʨʛʠʠ ʠʟʤʝʥʷʶʱʝʝʩʷ ʩʦ ʚʨʝʤʝʥʝʤ) ʠ ʙʦʣʴʰʦʝ 
ʚʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʪʦʯʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʧʦʜʜʝʨʞʘʥʠʝ ʫʨʦʚʥʷ ʠʥʪʝʨʬʝʡʩʘ; 

- ʥʝʯʝʪʢʠʡ ʩʫʧʝʨʚʠʟʦʨ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʝʭʬʘʟʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʨʘʩʭʦʜ, 
ʩʦʩʪʘʚ ʵʤʫʣʴʩʠʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʨʝʜʳ (ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʠ/ʚʦʜʳ; ʚʷʟʢʦʩʪʴ; ʧʦʚʝʨʭʥʦʩʪ-
ʥʦʝ ʥʘʪʷʞʝʥʠʝ; ʠ ʪ.ʜ.) ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʜʠʥʘʤʠʢʠ ʦʙʲ-
ʝʢʪʘ (ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʨʝʜʘʯʠ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʱʘʜʠ ʟʝʨʢʘʣʘ ʨʘʟʜʝʣʘ ʥʝʬʪʴ/ʚʦʜʘ) ʠ ʢ ʬʦʨʤʠʨʦʚʘ-
ʥʠʶ ʵʤʫʣʴʩʠʦʥʥʦʛʦ ʩʣʦʷ, ʫʭʫʜʰʘʶʱʝʛʦ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʥʝʬʪʴ/ʚʦʜʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 
ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʇʀ-ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʝ ʢʘʯʝʩʪʚʦ 
ʫʧʨʘʚʣʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʯʝʪʢʦʛʦ ʩʫʧʝʨʚʠʟʦʨʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʝʪʦʜʝ ʥʝʯʝʪʢʠʭ ʤʥʦʞʝʩʪʚ, ʧʦʟʚʦ-
ʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʟʘ ʩʯʝʪ ʘʜʘʧʪʠʚʥʦʡ ʢʦʨʨʝʢʮʠʠ ʫʩʪʘʚʢʠ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ. 

ʉʪʨʫʢʪʫʨʘ ʚʳʙʨʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ (ʨʠʩ. 1) ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ, ʨʘʟ-
ʨʘʙʦʪʘʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 19.701-90 [17]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʫʥʠʚʝʨʩʘʣʴʥʦ-
ʩʪʠ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤʫ 
ʦʙʝʩʧʝʯʝʥʠʶ ɸʉʋ ʊʇ. ʆʥ ʦʙʣʘʜʘʝʪ ʧʨʦʟʨʘʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʜʦʧʫʩʢʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʚ ʩʨʝʜʝ 
MATLAB/Simulink ʜʣʷ ʮʝʣʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʜʨʝʥ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘ ʦʩʥʦʚʝ ʧʨʦʤʳʰʣʝʥ-
ʥʳʭ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ SCADA-ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʜʝʞʥʫʶ ʠ ʫʩʪʦʡʯʠ-
ʚʫʶ ʨʘʙʦʪʫ ʪʨʝʭʬʘʟʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. 

Заключение 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʫʨʦʚʥʝʤ ʚʦʜʳ (ʠʥʪʝʨʬʝʡʩʦʤ çʥʝʬʪʴïʚʦʜʘè) ʚ 

ʪʨʝʭʬʘʟʥʦʤ ʩʝʧʘʨʘʪʦʨʝ ʥʘ ʦʩʥʦʚʝ ʢʘʩʢʘʜʥʦʡ ʩʪʨʫʢʪʫʨʳ çʫʨʦʚʝʥʴ ï ʨʘʩʭʦʜè ʩ ʇʀ-ʨʝʛʫʣʷʪʦʨʘʤʠ ʠ ʥʝ-
ʯʝʪʢʠʤ ʩʫʧʝʨʚʠʟʦʨʦʤ. ʉʫʧʝʨʚʠʟʦʨ ʘʜʘʧʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʫʝʪ ʫʩʪʘʚʢʫ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʧʦ ʦʰʠʙʢʝ ʠ ʩʢʦ-
ʨʦʩʪʠ ʝʸ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ ʨʘʩʭʦʜʘ ʠ 
ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ ʵʤʫʣʴʩʠʠ (ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʥʝʯʝʪʢʠʡ ʩʫʧʝʨʚʠʟʦʨ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʧʝʨʝʨʝ-
ʛʫʣʠʨʦʚʘʥʠʝ ʠ ʩʪʘʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ). ɸʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 
ʙʣʦʢ-ʩʭʝʤʳ ʧʦ ɻʆʉʊ 19.701-90, ʯʪʦ ʫʧʨʦʱʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʥʘ ʪʠʧʦʚʳʭ ʇʃʂ/SCADA. 
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РЕАЛИЗАЦИЯ ГИБРИДНОЙ АРХИТЕКТУРЫ 
ДИАЛОГОВОЙ СИСТЕМЫ ДЛЯ B2B-ПОРТАЛА 
НА БАЗЕ ОТЕЧЕСТВЕННОЙ LLM (GIGACHAT) 

Гонтаренко Елена Евгеньевна 
ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ,  
ʈʦʩʩʠʡʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɻʫʤʘʥʠʪʘʨʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ,  

ʈʌ, ʄʦʩʢʚʘ 
 

Аннотация: ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫ-
ʘʣʴʥʦʛʦ ʯʘʪ-ʙʦʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ B2B-ʧʣʘʪʬʦʨʤʳ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ. ɺ ʩʪʘʪʴʝ ʘʨʛʫ-
ʤʝʥʪʠʨʦʚʘʥ ʚʳʙʦʨ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʝ ʛʨʘʬʳ ʩʮʝʥʘʨʠʝʚ 
ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʟʘʢʮʠʡ ʠ ʛʝʥʝʨʘʪʠʚʥʫʶ ʤʦʜʝʣʴ ʷʟʳʢʘ (LLM) ʩ ʧʨʠʤʝʥʝʥʠʝʤ RAG ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝ-
ʥʠʷ ʢʦʥʩʫʣʴʪʘʮʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʪʦʛʠ ʚʥʝʜʨʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʝʝ ʧʨʘʢ-
ʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 
Ключевые слова: ʯʘʪ-ʙʦʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, GigaChat, SaluteBot, RAG, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-
ʧʨʦʮʝʩʩʦʚ. 
 

IMPLEMENTATION OF THE HYBRID ARCHITECTURE OF THE DIALOG SYSTEM FOR THE B2B 
PORTAL BASED ON THE DOMESTIC LLM (GIGACHAT) 

 
Gontarenko Elena Evgenievna 

 
Abstract: This paper is devoted to the study of methods for the development and implementation of an intelli-
gent chatbot designed for a B2B platform in the mining industry. The article argues for the choice of a com-
bined structure using predefined script graphs for transaction processing and a generative language model 
(LLM) using RAG to provide consultations. The results of the implementation of the developed system are pre-
sented, demonstrating its practical value. 
Key words: chatbot, artificial intelligence, GigaChat, SaluteBot, RAG, automation of business processes. 

 
ʇʝʨʝʚʦʜ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪ ʧʦʜʪʘʣʢʠʚʘʝʪ ʢ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʯʘʪ-ʙʦʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʱʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʢʦʤ-
ʧʘʥʠʡ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʧʝʨʝʜ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ B2B-ʧʦʨʪʘʣʘʤʠ, ʘʫʜʠʪʦ-
ʨʠʷ ʢʦʪʦʨʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʤʥʦʞʝʩʪʚʫ ʯʘʩʦʚʳʭ ʧʦʷʩʦʚ.  

ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥ ʦʧʳʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʝʨʚʠʩʘ ʧʦʨʪʘʣʘ Infogor.ru, ʛʜʝ ʜʦ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ 
ʦʙʨʘʙʦʪʢʘ ʨʫʪʠʥʥʳʭ ʟʘʧʨʦʩʦʚ ʟʘʥʠʤʘʣʘ ʜʦ 80% ʚʨʝʤʝʥʠ ʦʧʝʨʘʪʦʨʦʚ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʜʠʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʙʠʟʥʝʩ-
ʦʧʝʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ (LLM) ʩ ʪʝʭʥʦʣʦʛʠʝʡ RAG ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʦʥ-
ʥʦʡ ʧʦʜʜʝʨʞʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʚʳʙʨʘʥʘ ʩʨʝʜʘ Studio ʵʢʦʩʠʩʪʝʤʳ ʉʙʝʨʘ: ʢʦʥʩʪʨʫʢʪʦʨ 
SaluteBot Graph ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʴʶ (LLM) GigaChat. ɺʳʙʦʨ ʦʙʫʩʣʦʚʣʝʥ 
ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʌ (ʌɿ-152 çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè) [1], ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘ-
ʙʦʪʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʩʘʥʢʮʠʦʥʥʳʭ ʨʠʩʢʦʚ.  
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ʅʦʚʠʟʥʘ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ (ʛʠʙʨʠʜʥʦʡ) ʘʨʭʠʪʝʢʪʫʨʳ ʜʠʘʣʦ-
ʛʦʚʦʡ ʩʠʩʪʝʤʳ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʮʝʥʘʨʥʳʝ ʙʦʪʳ ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʦʙʦʜʥʳʡ ʜʠʘʣʦʛ, ʘ LLM-
ʤʦʜʝʣʠ ʩʢʣʦʥʥʳ ʢ çʛʘʣʣʶʮʠʥʘʮʠʷʤè ʠ ʥʝ ʤʦʛʫʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʪʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʦʛʠʭ ʙʠʟʥʝʩ-
ʧʨʦʮʝʩʩʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʲʝʜʠʥʷʝʪ ʜʚʘ ʧʦʜʭʦʜʘ: 
1. ɼʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʤʦʜʫʣʴ (ʉʮʝʥʘʨʠʠ): ɾʝʩʪʢʘʷ ʣʦʛʠʢʘ ʥʘ ʙʘʟʝ ʛʨʘʬʦʚ ʜʣʷ ʪʨʘʥʟʘʢʮʠʦʥ-

ʥʳʭ ʦʧʝʨʘʮʠʡ, ʛʜʝ ʥʝʜʦʧʫʩʪʠʤʳ ʦʰʠʙʢʠ. 
2. ɻʝʥʝʨʘʪʠʚʥʳʡ ʤʦʜʫʣʴ (AI): ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ (LLM) GigaChat ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ [2]. 
ʈʝʘʣʠʟʘʮʠʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʩʮʝʥʘʨʠʝʚ: 
ɼʣʷ ʦʧʝʨʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʪʦʯʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ SaluteBot Graph.  
ʂʣʶʯʝʚʳʤʠ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʩʮʝʥʘʨʠʷʤʠ ʷʚʣʷʶʪʩʷ: 
ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʩʪʘʚʣʝʥʠʝ ʩʯʝʪʦʚ. ʉʮʝʥʘʨʠʡ ʠʤʠʪʠʨʫʝʪ ʨʘʙʦʪʫ ʤʝʥʝʜʞʝʨʘ: ʙʦʪ ʟʘʧʨʘʰʠʚʘʝʪ 

ʧʘʨʘʤʝʪʨʳ ʟʘʢʘʟʘ ʠ ʀʅʅ/ʆɻʈʅ ʢʦʤʧʘʥʠʠ. ʏʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʩ API ʩʝʨʚʠʩʘ DaData ʧʨʦʠʩʭʦʜʠʪ ʚʝʨʠʬʠ-
ʢʘʮʠʷ ʢʦʥʪʨʘʛʝʥʪʘ ʠ ʧʦʣʫʯʝʥʠʝ ʨʝʢʚʠʟʠʪʦʚ ʠʟ ɽɻʈʖʃ [3]. ɼʘʣʝʝ, ʩ ʧʦʤʦʱʴʶ ʩʢʨʠʧʪʦʚ Google Apps 
Script, ʜʘʥʥʳʝ ʠʟ ʯʘʪ-ʙʦʪʘ ʧʦʜʩʪʘʚʣʷʶʪʩʷ ʚ ʧʝʨʝʤʝʥʥʳʝ ʚ ʜʦʢʫʤʝʥʪʝ ʚ Google Docs, ʛʝʥʝʨʠʨʫʝʪʩʷ PDF-
ʜʦʢʫʤʝʥʪ ʩʯʝʪʘ, ʢʦʪʦʨʳʡ ʤʛʥʦʚʝʥʥʦ ʦʪʧʨʘʚʣʷʝʪʩʷ ʢʣʠʝʥʪʫ [4]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʚʠʩʦʚ Google ʷʚʣʷʝʪ-
ʩʷ ʚʨʝʤʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʵʪʘʧʘ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʦʪʝʯʝ-
ʩʪʚʝʥʥʳʝ ʘʥʘʣʦʛʠ. ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩʦʢʨʘʪʠʣʦʩʴ ʩ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ 7ï9 ʩʝʢʫʥʜ. ʅʘ ʨʠʩ. 
1 ʧʦʢʘʟʘʥʘ UML-ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʯʝʪʘ. 

 

 
Рис. 1. UML Диаграмма последовательности 

 
ɼʣʷ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʞʝʩʪʢʠʭ ʩʮʝʥʘʨʠʝʚ, ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ RAG 

(Retrieval-Augmented Generation ð ʛʝʥʝʨʘʮʠʷ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ). 
ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʝʜ ʛʝʥʝʨʘʮʠʝʡ ʦʪʚʝʪʘ ʤʦʜʝʣʴ ʦʙʨʘʱʘʝʪʩʷ ʢ ʟʘʛʨʫʞʝʥʥʦʡ 

ʙʘʟʝ ʜʦʢʫʤʝʥʪʦʚ ʠ FAQ [2]. 
ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ: 
1. ʇʦʣʴʟʦʚʘʪʝʣʴ ʟʘʜʘʝʪ ʚʦʧʨʦʩ (ʥʘʧʨʠʤʝʨ, çʂʘʢ ʦʬʦʨʤʠʪʴ ʣʠʮʝʥʟʠʶ ʥʘ ʥʝʜʨʘ?è). 
2. ʉʠʩʪʝʤʘ ʧʨʦʠʟʚʦʜʠʪ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʧʦ ʚʝʢʪʦʨʥʦʤʫ ʠʥʜʝʢʩʫ ʜʦʢʫʤʝʥʪʦʚ. 
3. ʈʝʣʝʚʘʥʪʥʳʝ ʬʨʘʛʤʝʥʪʳ ʪʝʢʩʪʘ ʠʟʚʣʝʢʘʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʤʦʜʝʣʴ GigaChat ʚʤʝʩʪʝ ʩ ʩʠ-
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ʩʪʝʤʥʳʤ ʧʨʦʤʧʪʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʪʝʤʘʪʠʢʫ ʦʪʚʝʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʴʶ. 
4. GigaChat ʛʝʥʝʨʠʨʫʝʪ ʩʚʷʟʥʳʡ ʦʪʚʝʪ, ʦʧʠʨʘʷʩʴ ʥʘ ʬʘʢʪʳ ʠʟ ʙʘʟʳ ʜʦʢʫʤʝʥʪʦʚ. 
ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʬʝʥʦʤʝʥ ʛʘʣʣʶʮʠʥʘʮʠʡ ʚ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʷʭ ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʵʢʩʧʝʨʪʥʦʩʪʴ ʢʦʥʩʫʣʴʪʘʮʠʡ. 
ʉʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʘ ʧʦ ʤʦʜʫʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ. ɺ ʢʘʯʝʩʪʚʝ ʬʨʦʥʪʝʥʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʜʞʝʪ Jivo, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʩ SaluteBot. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʰʦʚʥʫʶ ʧʝʨʝʜʘʯʫ ʜʠʘʣʦʛʘ: ʙʦʪ ʦʙʨʘʙʘʪʳʚʘʝʪ ʪʠʧʦ-
ʚʳʝ ʟʘʧʨʦʩʳ, ʥʦ ʚ ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʡ (ʪʨʠʛʛʝʨʳ çʦʧʝʨʘʪʦʨè, çʯʝʣʦʚʝʢè) ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠ-
ʯʝʩʢʘʷ ʵʩʢʘʣʘʮʠʷ ʥʘ ʞʠʚʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʯʝʨʝʟ API Jivo. 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ (DaData, Google Drive) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʟʘʱʠʱʝʥʥʳʤ ʧʨʦʪʦ-
ʢʦʣʘʤ HTTPS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ JSON-ʩʪʨʫʢʪʫʨ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ ʢʣʠʝʥʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʩ ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ. 

 

 
Рис. 2. Схема диалоговой системы с ключевыми компонентами и их взаимосвязь 

 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʳ ʛʠʙʨʠʜʥʦʡ ʜʠʘʣʦʛʦʚʦʡ ʩʠ-

ʩʪʝʤʳ ʥʘ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʝ Infogor.ru ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʛʦ ʩʪʝʢʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʠʥʝʨʛʠʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ. ʂʦʣʠʯʝ-
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ʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI) ʚʝʙ-ʘʥʘʣʠʪʠʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʧʦʣʦʞʠ-
ʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʨʝʰʝʥʠʷ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
Таблица 1 

Сравнение KPI веб-аналитики до и после внедрения [5] 

Показатель 
До внедрения 
(ʦʢʪʷʙʨʴ 2025) 

После внедрения 
(ʥʦʷʙʨʴ 2025) 

Изменение 

Просмотры страниц 722 1 548 +114,4% 

Время на сайте (сек.) 82 167 +104% 

Глубина просмотра 
(стр.) 

1,82 3,04 +67% 

Процент отказов (%) 31,31 29,67 -1,64 ʧ.ʧ. 

 
ɸʥʘʣʠʟ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʦ ʛʣʫʙʦʢʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʥʦ ʠ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʩ ʚʝʙ-ʨʝʩʫʨʩʦʤ.  
ʆʧʝʨʘʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ 77% ʚʭʦʜʷʱʠʭ ʦʙʨʘʱʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʧʝʨʘʪʦʨʦʚ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʨʝʩʫʨʩʳ ʥʘ ʘʢʪʠʚʥʳʝ ʧʨʦʜʘʞʠ. 
ʂʣʠʝʥʪʩʢʠʡ ʩʝʨʚʠʩ: ʆʙʝʩʧʝʯʝʥ ʨʝʞʠʤ ʨʘʙʦʪʳ 24/7, ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʟʘʧʨʦʩ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 1,5ï

2 ʩʝʢʫʥʜ. 
ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʤʝʪʨʠʢʠ: ɻʣʫʙʠʥʘ ʧʨʦʩʤʦʪʨʘ ʩʪʨʘʥʠʮ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 67%, ʚʨʝʤʷ ʥʘ ʩʘʡʪʝ ʚʳ-

ʨʦʩʣʦ ʥʘ 104%, ʘ ʧʨʦʮʝʥʪ ʦʪʢʘʟʦʚ ʩʥʠʟʠʣʩʷ [5]. 
ʈʝʘʣʠʟʘʮʠʷ ʛʠʙʨʠʜʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʜʠʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʩʪʝʢʘ ʪʝʭʥʦʣʦʛʠʡ ʉʙʝʨʘ ʜʦʢʘ-

ʟʘʣʘ ʩʚʦʶ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. ʉʦʯʝʪʘʥʠʝ ʞʝʩʪʢʠʭ ʩʮʝʥʘʨʠʝʚ ʜʣʷ ʪʨʘʥʟʘʢ-
ʮʠʡ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ RAG ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʙʠʟ-
ʥʝʩ-ʦʧʝʨʘʮʠʡ ʠ ʛʠʙʢʦʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʦʤʥʠʢʘʥʘʣʴ-
ʥʦʩʪʠ, ʨʝʘʣʠʟʘʮʠʷ ʛʦʣʦʩʦʚʦʛʦ ʚʚʦʜʘ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ, ʘ ʪʘʢʞʝ ʜʦʦʙʫʯʝʥʠʝ ʷʟʳ-
ʢʦʚʦʡ ʤʦʜʝʣʠ ʥʘ ʤʘʩʩʠʚʝ ʥʘʢʦʧʣʝʥʥʳʭ ʜʠʘʣʦʛʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʪʚʝʪʦʚ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʨʝʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠʤʠʟʠʨʫʝʪ ʪʝʢʫ-
ʱʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʧʦʨʪʘʣʘ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʤʘʩʰʪʘʙʠʨʫʝʤʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡ-
ʰʝʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʣʠʝʥʪʩʢʦʛʦ ʩʝʨʚʠʩʘ ʠʟ ʩʧʨʘʚʦʯʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʣʥʦʮʝʥʥʦʛʦ ʮʠʬ-
ʨʦʚʦʛʦ ʧʦʤʦʱʥʠʢʘ ʠ ʘʢʪʠʚʥʳʡ ʢʘʥʘʣ ʧʨʦʜʘʞ. 
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Аннотация: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʫʯʘʩʪʥʠʢʘ ɺʩʝ-
ʨʦʩʩʠʡʩʢʦʡ ʦʪʨʘʩʣʝʚʦʡ ʦʣʠʤʧʠʘʜʳ ʰʢʦʣʴʥʠʢʦʚè ʜʣʷ ʧʦʨʪʘʣʘ ʦʣʠʤʧʠʘʜ ʄɻʊʋ çʉʊɸʅʂʀʅè. ʆʧʠʩʘʥʘ 
ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ASP.NET Core ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʪʪʝʨʥʘ 
MVC. ʇʨʝʜʩʪʘʚʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʴ-
ʥʳʤʠ ʜʘʥʥʳʤʠ ʫʯʘʩʪʥʠʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʠʛʣʘʰʝʥʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʪʨʝʙʦʚʘʥʠʷ 
ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʧʨʦʜʫʢʪʫ, ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ Razor Pages ʠ Bootstrap 5. 
Ключевые слова: ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ, ʦʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ, ASP.NET Core, MVC, 
Razor Pages, ʢʦʤʘʥʜʥʦʝ ʫʯʘʩʪʠʝ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 
 

DEVELOPMENT OF A WEB APPLICATION "PERSONAL ACCOUNT OF A PARTICIPANT IN THE ALL-
RUSSIAN INDUSTRY OLYMPIAD FOR SCHOOLCHILDREN" 

 
Zuykin Nikita Andreevich, 

Palvanov Murod Ravshanovich 
 
Abstract: the article discusses the development of a web application "Personal Account of a Participant in the 
All-Russian Industry Olympiad for Schoolchildren" for the olympiad portal of MSTU "STANKIN". The system 
architecture is described, implemented based on ASP.NET Core technology using the MVC pattern. Function-
al modules for registration and authentication, management of participants' personal data, team formation, and 
invitation processing are presented. Requirements for the software product, its structure, and features of the 
user interface implementation using Razor Pages and Bootstrap 5 are considered. 
Keywords: web application, personal account, schoolchildren olympiad, ASP.NET Core, MVC, Razor Pages, 
team participation, authentication. 

 
ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʣʠʤʧʠʘʜ ʰʢʦʣʴʥʠʢʦʚ ʪʨʝʙʫʝʪ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤʠ. ʄɻʊʋ 
çʉʊɸʅʂʀʅè ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪ ɺʩʝʨʦʩʩʠʡʩʢʫʶ ʦʪʨʘʩʣʝʚʫʶ ʦʣʠʤʧʠʘʜʫ ʰʢʦʣʴʥʠʢʦʚ (ɺʆʆʐ) ʧʦ ʥʘʧʨʘʚ-
ʣʝʥʠʷʤ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘè ʠ çʉʪʘʥʢʦʩʪʨʦʝʥʠʝè, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʙ-ʧʦʨʪʘʣʘ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʣʠʯʥʳʤ ʢʘʙʠʥʝʪʦʤ ʫʯʘʩʪʥʠʢʘ. 

ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʫʯʘʩʪʥʠʢʘʤ ʝʜʠʥʳʡ 
ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜ, ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʡ ʫʯʘʩʪʠʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʘʢ-
ʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʣʠʤʧʠʘʜʘʭ, ʘ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ð ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 
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ʧʨʦʮʝʩʩʦʤ ʧʨʦʚʝʜʝʥʠʷ ʦʣʠʤʧʠʘʜʳ. 
Архитектура и технологический стек. ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ ASP.NET Core 8.0 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʪ-
ʪʝʨʥʘ Model-View-Controller (MVC). ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, ʜʦʩʪʫʧʥʳʡ 
ʯʝʨʝʟ ʩʦʚʨʝʤʝʥʥʳʝ ʙʨʘʫʟʝʨʳ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTPS. ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦ-
ʩʦʚ, ʘʚʪʦʨʠʟʘʮʠʶ ʥʘ ʦʩʥʦʚʝ JWT-ʪʦʢʝʥʦʚ, ʨʝʘʣʠʟʘʮʠʶ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ 
PostgreSQL, ʚ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʫʯʸʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʦʬʠʣʠ ʫʯʘʩʪʥʠʢʦʚ, ʜʘʥʥʳʝ ʦ ʢʦʤʘʥ-
ʜʘʭ, ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʣʠʤʧʠʘʜ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʣʦʢʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ Razor Pages ʠ 
Bootstrap 5, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ. ʉʠʩʪʝʤʘ ʧʦʜ-
ʜʝʨʞʠʚʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʩ ʚʥʝʰʥʠʤ ʩʝʨʚʠʩʦʤ ʗʥʜʝʢʩ ʢʦʥʪʝʩʪ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʜʣʷ ʦʙ-
ʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʣʠʤʧʠʘʜ. 

Функциональные модули системы. ʄʦʜʫʣʴ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʨʝʘʣʠʟʦʚʘʥ ʚ ʢʦʥ-
ʪʨʦʣʣʝʨʝ AccountController ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʚʠʩʘ UserService. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ 
ʫʯʘʩʪʥʠʢʦʚ ʧʦ ʘʜʨʝʩʫ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠ ʧʘʨʦʣʶ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ email ʩʩʳʣʢʦʡ ʠʟ ʧʠʩʴʤʘ, ʘʚʪʦʨʠʟʘ-
ʮʠʶ ʩ ʛʝʥʝʨʘʮʠʝʡ JWT-ʪʦʢʝʥʘ, ʟʘʱʠʪʫ ʩʪʨʘʥʠʮ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ ʦʪ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʘ ʪʘʢ-
ʞʝ ʬʫʥʢʮʠʦʥʘʣ ʩʤʝʥʳ ʧʘʨʦʣʷ ʠ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʫʙʣʠʯʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ (ID), ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʠʩʢʘ ʫʯʘʩʪʥʠʢʦʚ ʠ ʦʪʧʨʘʚʢʠ 
ʧʨʠʛʣʘʰʝʥʠʡ ʚ ʢʦʤʘʥʜʳ. 

ʄʦʜʫʣʴ ʧʨʦʬʠʣʷ ʫʯʘʩʪʥʠʢʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ParticipantPageController, ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 
ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ (ʌʀʆ, ʢʦʥʪʘʢʪʳ), ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʰʢʦʣʘ, ʢʣʘʩʩ, 
ʛʦʜ ʧʦʩʪʫʧʣʝʥʠʷ), ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʗʥʜʝʢʩ ID ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʧʣʘʪʬʦʨʤʦʡ ʗʥʜʝʢʩ ʢʦʥʪʝʩʪ. ʉʠʩʪʝʤʘ 
ʚʳʧʦʣʥʷʝʪ ʚʘʣʠʜʘʮʠʶ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʚʦʜʠʤʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʧʦʣʝʡ, ʜʠʘʧʘʟʦʥ ʟʥʘ-
ʯʝʥʠʡ ʜʣʷ ʢʣʘʩʩʘ ʠ ʛʦʜʘ ʧʦʩʪʫʧʣʝʥʠʷ, ʬʦʨʤʘʪ ʪʝʣʝʬʦʥʘ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʚʠʯʥʦʡ ʫʩʪʘ-
ʥʦʚʢʠ ʗʥʜʝʢʩ ID ʩ ʟʘʧʨʝʪʦʤ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʥʫʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ð ʠʟʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴ-
ʢʦ ʯʝʨʝʟ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ʄʦʜʫʣʴ ʢʦʤʘʥʜʥʦʛʦ ʫʯʘʩʪʠʷ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʠ ʨʝʘʣʠʟʦʚʘʥ ʚ ʩʝʨʚʠʩʝ 
TeamService ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʥʪʨʦʣʣʝʨʘʤʠ ParticipantTeamsApiController ʠ TeamsController. ʄʦʜʫʣʴ ʦʙʝʩ-
ʧʝʯʠʚʘʝʪ ʚʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʡ ʫʯʘʩʪʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘʣʠʯʠʷ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 
ʩʦʟʜʘʥʠʝ ʢʦʤʘʥʜʳ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ (ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʧʦʣʥʝʥʥʦʛʦ ʗʥʜʝʢʩ 
ID), ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʘʚʦʤ ʢʦʤʘʥʜʳ ʩ ʚʳʜʝʣʝʥʠʝʤ ʨʦʣʠ ʢʘʧʠʪʘʥʘ, ʠʤʝʶʱʝʛʦ ʨʘʩʰʠʨʝʥʥʳʝ ʧʨʘʚʘ. ʉʠ-
ʩʪʝʤʘ ʢʦʥʪʨʦʣʠʨʫʝʪ, ʯʪʦ ʦʜʠʥ ʫʯʘʩʪʥʠʢ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ ʦʜʥʦʡ ʢʦʤʘʥʜʝ ʧʦ ʢʘʞʜʦʤʫ 
ʥʘʧʨʘʚʣʝʥʠʶ, ʘ ʨʘʟʤʝʨ ʢʦʤʘʥʜʳ ʦʛʨʘʥʠʯʝʥ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʯʘʩʪʥʠʢʦʚ, ʦʧʨʝʜʝʣʸʥʥʳʤ 
ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʣʠʤʧʠʘʜʳ. 

ʄʦʜʫʣʴ ʧʨʠʛʣʘʰʝʥʠʡ ʨʝʘʣʠʟʫʝʪ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʨʠʛʣʘʰʝʥʠʡ. 
ʂʘʧʠʪʘʥ ʢʦʤʘʥʜʳ ʤʦʞʝʪ ʦʪʧʨʘʚʣʷʪʴ ʧʨʠʛʣʘʰʝʥʠʷ ʫʯʘʩʪʥʠʢʘʤ ʧʦ ʠʭ ʧʫʙʣʠʯʥʦʤʫ ID. ʇʨʠʛʣʘʰʸʥʥʳʡ 
ʫʯʘʩʪʥʠʢ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʴ ʠʣʠ ʦʪʢʣʦʥʠʪʴ ʧʨʠʛʣʘʰʝʥʠʝ. ʇʨʠ ʧʨʠʥʷʪʠʠ ʧʨʠʛʣʘʰʝʥʠʷ ʫʯʘʩʪʥʠʢ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʢʦʤʘʥʜʫ, ʧʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʷʝʪ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 
ʢʦʤʘʥʜʥʦʝ ʫʯʘʩʪʠʝ. ʂʘʧʠʪʘʥ ʢʦʤʘʥʜʳ ʪʘʢʞʝ ʠʤʝʝʪ ʧʨʘʚʦ ʫʜʘʣʷʪʴ ʫʯʘʩʪʥʠʢʦʚ ʠʟ ʩʚʦʝʡ ʢʦʤʘʥʜʳ. 

ʄʦʜʫʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʣʠʤʧʠʘʜʘʭ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʚʠʩʘ 
TrackLookupService ʠ ʢʦʥʪʨʦʣʣʝʨʦʚ OlympiadsController, ParticipantPageController, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʯʘʩʪ-
ʥʠʢʘʤ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʫʧʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʣʠʤʧʠʘʜʳ, ʩʨʦʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʵʪʘʧʦʚ, 
ʧʨʘʚʠʣʘʭ ʫʯʘʩʪʠʷ ʠ ʨʝʟʫʣʴʪʘʪʘʭ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʙʣʦʢʘʤʠ, ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʣʠʤʧʠʘʜ ʠ ʠʤʧʦʨʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟ ʚʥʝʰʥʠʭ ʩʠʩʪʝʤ. 

Реализация пользовательского интерфейса. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʩʧʨʦʝʢ-
ʪʠʨʦʚʘʥ ʩ ʫʯʸʪʦʤ ʧʨʠʥʮʠʧʦʚ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʠ. ɺ ʦʩʥʦʚʝ ʠʥʪʝʨʬʝʡʩʘ ʣʝʞʘʪ ʪʝʭ-
ʥʦʣʦʛʠʠ Razor Pages ʠ Bootstrap 5, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʝʜʠʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʩʪʠʣʴ. ʀʥ-
ʪʝʨʬʝʡʩ ʦʨʛʘʥʠʟʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ ʜʦʩʪʫʧʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʛʣʘʚʥʦʡ 
ʩʪʨʘʥʠʮʳ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ, ʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʨʘʟʜʝʣʳ. ʇʦ-
ʜʨʦʙʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 1). 
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Рис. 1. Use-case диаграмма 

 
ʉʪʨʘʥʠʮʳ ʚʭʦʜʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʜʝʨʞʘʪ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʠ ʧʘʨʦʣʷ ʩ ʚʳʚʦʜʦʤ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʚ ʩʣʫʯʘʝ ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʘʥʥʳʭ. ʉʪʨʘʥʠʮʘ ʧʨʦʬʠʣʷ ʫʯʘʩʪʥʠʢʘ 
ʦʩʥʘʱʝʥʘ ʬʦʨʤʘʤʠ ʩ ʚʩʪʨʦʝʥʥʦʡ ʚʘʣʠʜʘʮʠʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʧʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ. 
ʈʘʟʜʝʣ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʘʥʜʘʤʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʚʳʙʨʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʯʘʩʪʠʷ ʠ ʩʪʘʪʫʩ ʢʦʤʘʥʜʥʦʛʦ 
ʫʯʘʩʪʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʦ-
ʟʜʘʥʠʷ ʢʦʤʘʥʜ, ʦʪʧʨʘʚʢʠ ʧʨʠʛʣʘʰʝʥʠʡ ʠ ʨʘʙʦʪʳ ʩ ʚʭʦʜʷʱʠʤʠ ʧʨʠʛʣʘʰʝʥʠʷʤʠ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ ʚʢʣʶʯʘʝʪ ʩʪʨʘʥʠʮʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʯʘʩʪʥʠʢʘʤʠ, ʢʦʤʘʥʜʘʤʠ ʠ 
ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʣʠʤʧʠʘʜ ʩ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩʦʨʪʠʨʦʚʢʦʡ ʠ ʬʠʣʴʪʨʘʮʠʝʡ ʜʘʥʥʳʭ. ʀʥʪʝʨʬʝʡʩ ʦʨʠʝʥʪʠ-
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ʨʦʚʘʥ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʧʦ-
ʠʩʢʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

 
Заключение 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ çʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʫʯʘʩʪʥʠʢʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʦʪʨʘʩʣʝʚʦʡ ʦʣʠʤʧʠ-
ʘʜʳ ʰʢʦʣʴʥʠʢʦʚè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʣʠʤʧʠʘʜ. ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʯʘʩʪʥʠ-
ʢʦʚ, ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʬʫʥʢʮʠʦʥʘʣʘ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ASP.NET Core, Razor 
Pages ʠ Bootstrap 5 ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʨʠʣʦʞʝ-
ʥʠʷ. ʄʦʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʸ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʚʥʝʰʥʠʤʠ ʩʝʨʚʠʩʘʤʠ. 
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РАЗРАБОТКА ИННОВАЦИОННОГО 
УПРАВЛЕНЧЕСКОГО РЕШЕНИЯ НА ПРИМЕРЕ 
ПАССАЖИРСКОГО ВАГОННОГО ДЕПО МОСКВА-
КИЕВСКАЯ 

КАРМАНОВ ВЛАДИМИР СЕМЕНОВИЧ 
ʩʪʫʜʝʥʪ 

ʋʨɻʋʇʉ (ʋʨʘʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʇʫʪʝʡ ʉʦʦʙʱʝʥʠʷ) 
 

Аннотация: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʘʩʩʘʞʠʨ-
ʩʢʠʭ ʚʘʛʦʥʥʳʭ ʜʝʧʦ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ. ʅʘ ʧʨʠʤʝʨʝ ʇʘʩʩʘʞʠʨʩʢʦʛʦ 
ʚʘʛʦʥʥʦʛʦ ʜʝʧʦ ʄʦʩʢʚʘ-ʂʠʝʚʩʢʘʷ (ʃɺʏɼ-15 ʄʆʉʂ ʌʇʂʌ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ 
ʨʝʰʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ: ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʢʫ-
ʱʝʛʦ ʙʝʟʦʪʮʝʧʦʯʥʦʛʦ ʨʝʤʦʥʪʘ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʝʥʥʳʭ ʧʫʥʢʪʦʚ ʟʘʷʚʦʯ-
ʥʦʛʦ ʨʝʤʦʥʪʘ. 
Ключевые слова: ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʧʘʩʩʘʞʠʨʩʢʦʝ ʚʘʛʦʥʥʦʝ ʜʝʧʦ, ʧʨʝʜʠʢ-
ʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
 

DEVELOPMENT OF AN INNOVATIVE MANAGEMENT SOLUTION ON THE EXAMPLE OF THE 
PASSENGER CAR CARRIAGE DEPOT MOSCOW-KIEV 

 
Karmanov Vladimir Semenovich 

 
Abstract: The article discusses the problem of increasing the operational efficiency of passenger car depots in 
the context of digitalization of the railway industry. Using the example of the Moscow Kievskaya Passenger 
Car Depot (LVCHD-15 MOSK FPCB), an innovative management solution is presented to overcome key limi-
tations: inefficient planning of current non-detachment repairs, and a low level of automation. 
Keywords: innovative management, digitalization, passenger car depot, predictive diagnostics, production 
efficiency. 

 
Введение 
ɺ 2025 ʛʦʜʫ ɸʆ çʌʝʜʝʨʘʣʴʥʘʷ ʧʘʩʩʘʞʠʨʩʢʘʷ ʢʦʤʧʘʥʠʷè ʧʝʨʝʞʠʚʘʝʪ ʵʪʘʧ ʠʥʪʝʥʩʠʚʥʦʡ ʮʠʬʨʦʚʠʟʘ-

ʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʆɸʆ çʈɾɼè ʜʦ 2030 ʛʦʜʘ. ʇʘʩ-
ʩʘʞʠʨʩʢʦʝ ʚʘʛʦʥʥʦʝ ʜʝʧʦ ʄʦʩʢʚʘ-ʂʠʝʚʩʢʘʷ (ʃɺʏɼ-15 ʄʆʉʂ ʌʇʂʌ), ʦʙʩʣʫʞʠʚʘʶʱʝʝ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʄʦʩʢʦʚʩʢʦʛʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʫʟʣʘ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʢʦʤʧʣʝʢʩʦʤ ʚʳʟʦʚʦʚ: ʨʦʩʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 
ʠʟʜʝʨʞʝʢ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʙʝʟʦʪʮʝʧʦʯʥʦʛʦ ʨʝʤʦʥʪʘ, ʜʝʬʠʮʠʪ 
ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʚʳʟʚʘʥʥʦʛʦ ʩʘʥʢʮʠʷʤʠ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʪʝʛʨʘʮʠʠ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʦʡ ʭʦʣ-
ʜʠʥʛʘ, ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ çɿʘʷʚʦʯʥʳʡ ʨʝʤʦʥʪè. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʠʩʢʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʦʯʝʪʘʶʱʠʭ ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘ-
ʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʨʝʩʫʨʩʦʸʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʚʥʝʜʨʝʥʠʝ ʩʢʚʦʟʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦ-
ʛʠʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʫʩʪʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʚʘʛʦʥʘʭ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷ-
ʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚ-
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ʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ. 
ʂʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʶʪʩʷ ʚʘʛʦʥʥʳʝ ʜʝʧʦ, ʦʪʚʝʪ-
ʩʪʚʝʥʥʳʝ ʟʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʜʚʠʞʝʥʠʷ ʠ ʫʞʝʩʪʦʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 
ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʜʝʧʦ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ʇʘʩʩʘʞʠʨʩʢʦʝ ʚʘʛʦʥʥʦʝ ʜʝʧʦ ʄʦʩʢʚʘ ʂʠʝʚʩʢʘʷ (ʃɺʏɼ-15 ʄʆʉʂ ʌʇʂʌ), ʷʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʢʨʫʧ-
ʥʝʡʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʪʘʢʦʛʦ ʧʨʦʬʠʣʷ, ʦʙʩʣʫʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʘʨʢ ʚʘʛʦʥʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʶʛʦ-
ʟʘʧʘʜʘ. ɸʥʘʣʠʟ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʷʚʠʣ ʨʷʜ ʪʠʧʠʯʥʳʭ ʜʣʷ ʦʪʨʘʩʣʠ ʧʨʦʙʣʝʤ: ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʊɹʈ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʫʯʥʳʭ ʤʝʪʦʜʦʚ ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦ-
ʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʠ ʟʘʜʝʨʞʢʘʤ, ʘ ʪʘʢʞʝ ʥʝʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ 
ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʙʨʠʛʘʜ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ çɸʉ ɿʘʷʚʦʯʥʳʡ ʨʝʤʦʥʪè, ʝʝ ʬʫʥʢʮʠʠ ʯʘʩʪʦ ʩʚʦ-
ʜʷʪʩʷ ʢ ʬʠʢʩʘʮʠʠ ʫʞʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʦʧʝʨʘʪʦʨʦʤ, ʘ ʥʝ ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ. ʕʪʠ ʦʛʨʘʥʠʯʝ-
ʥʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʚʘʛʦʥʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ ʩʦʟʜʘʚʘʷ 
ʨʠʩʢʠ ʩʨʳʚʘ ʛʨʘʬʠʢʘ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ, ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʥʝʛʘʪʠʚʥʳʭ ʦʙʨʘʱʝʥʠʡ ʦʪ ʧʘʩʩʘʞʠʨʦʚ. 

Целью работы ð  ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝ-
ʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʘʩʩʘʞʠʨ-
ʩʢʦʛʦ ʚʘʛʦʥʥʦʛʦ ʜʝʧʦ ʥʘ ʧʨʠʤʝʨʝ ʃɺʏɼ-15 ʄʆʉʂ ʌʇʂʌ, ʯʝʨʝʟ ʠʥʪʝʛʨʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʠ ʩʦ-
ʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ.ʧʨʝʜʧʨʠʷʪʠʝʤ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʦʪʧʨʘʚʣʝʥʥʳʭ ʧʦʝʟʜʦʚ ʙʝʟ ʟʘʤʝʯʘʥʠʡ ʚ ʪʘʣʦʥʘʭ-ʦʪʯʝʪʘʭ ʃɺʏɼ-15 ʥʘ 20ï25 % ʢ ʢʦʥʮʫ 2026 ʛʦʜʘ 
ʠʣʠ ʜʦ ʫʨʦʚʥʷ ʥʝ ʥʠʞʝ 85% ʧʨʠʥʷʪʳʭ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʧʦʩʪʦʷʥʥʦ-ʜʝʡʩʪʚʫʶʱʝʡ ʢʦʤʠʩʩʠʠ ʧʦʝʟʜʦʚ. 

Анализ текущего состояния предприятия 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʫʜʠʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʃɺʏɼ-15 ʟʘ 2024 ʛʦʜ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʧʨʦ-

ʙʣʝʤʳ. 
ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʝʧʦ. ʆʩʥʦʚ-

ʥʳʝ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 
Неэффективное планирование ТБР: ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦ-

ʚʝ ʫʩʪʘʨʝʚʰʠʭ ʙʫʤʘʞʥʳʭ ʞʫʨʥʘʣʦʚ ʠ ʣʠʩʪʦʚ ʟʘʷʚʦʯʥʦʛʦ ʨʝʤʦʥʪʘ, ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʧʦʷʚʣʷʶʪʩʷ ʧʦ-
ʩʣʝ ʧʨʠʙʳʪʠʷ ʧʦʝʟʜʘ ʚ ʧʫʥʢʪ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʷʚʢʠ, 
ʘ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʭ ʬʘʢʪʠʯʝʩʢʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʩʣʝ ʦʩʤʦʪʨʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ çʧʠʢʦʚʳʤè 
ʥʘʛʨʫʟʢʘʤ ʥʘ ʙʨʠʛʘʜʳ, ʧʨʦʩʪʦʷʤ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʠʭ ʥʝʜʦʛʨʫʟʢʝ, ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʩʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 
ʜʦ ʧʨʠʙʳʪʠʷ ʧʦʝʟʜʘ. 

Низкий уровень автоматизации: ʋʯʝʪ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʩʪʠ ʚʝʜʫʪ-
ʩʷ ʚ ʨʘʟʣʠʯʥʳʭ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮʘʭ ʠ ʞʫʨʥʘʣʘʭ. 

Отсутствие единого центра контроля: ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʨʝʤʦʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʦ ʤʝʞʜʫ 
ʥʝʩʢʦʣʴʢʠʤʠ ʩʤʝʥʘʤʠ ʤʘʩʪʝʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʜʝʡʩʪʚʫʝʪ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 
ʙʝʟ ʝʜʠʥʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʢʘʨʪʠʥʳ ʧʦ ʚʩʝʤʫ ʧʨʝʜʧʨʠʷʪʠʶ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

Разработка инновационного управленческого решения. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʘʚʪʦʨʘʤʠ ʧʨʝʜ-
ʣʘʛʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ï çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ɿʘʷʚʦʯʥʳʡ 
ʨʝʤʦʥʪè ʠ ʩʦʟʜʘʥʠʝ ʥʘ ʝʝ ʦʩʥʦʚʝ диспетчерского центра управления ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʨʝʰʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʤʦʜʫʣʠ: 
Модуль интеграции с АС «Заявочный ремонт»: ɺʘʞʥʝʡʰʠʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʡ ʥʝ ʧʨʦʩʪʦʡ ʧʝʨʝʥʦʩ ʜʘʥʥʳʭ, ʘ ʜʚʫʩʪʦʨʦʥʥʠʡ ʦʙʤʝʥ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʫʯʘʩʪʢʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 
ʨʝʞʠʤʝ ʧʦʣʫʯʘʶʪ ʠʟ çɸʉ ɿʘʷʚʦʯʥʳʡ ʨʝʤʦʥʪè ʧʝʨʚʠʯʥʳʝ ʟʘʷʚʢʠ ʥʘ ʨʝʤʦʥʪ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ ʨʝ-
ʟʫʣʴʪʘʪʘʤ ʦʩʤʦʪʨʘ ʧʨʦʚʦʜʥʠʢʘʤʠ ʠʣʠ ʧʦʝʟʜʥʳʤʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʘʤʠ. ɺ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ ʧʝʨʝʜʘʶʪʩʷ 
ʜʘʥʥʳʝ ʦ ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ ʠ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘ-
ʢʨʳʪʠʝ ʟʘʷʚʦʢ ʠ ʘʢʪʫʘʣʠʟʘʮʠʶ ʙʘʟʳ ʜʘʥʥʳʭ. 

Модуль сбора данных в реальном времени: ʆʩʥʘʱʝʥʠʝ ʙʨʠʛʘʜ ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʩ ɸʉʋ ɿʘʷʚʦʯʥʳʡ ʨʝʤʦʥʪ, ʜʣʷ ʬʠʢʩʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʤʦʪʨʘ, ʚʳʷʚʣʝʥʥʳʭ ʥʝʠʩ-
ʧʨʘʚʥʦʩʪʝʡ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʚʘʛʦʥʘ. 



110 АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXXI международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

Модуль аналитики и планирования: ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ ʠʟ ɸʉ çɿʘʷʚʦʯʥʳʡ ʨʝ-
ʤʦʥʪè, ʛʨʘʬʠʢʘ ʧʦʩʪʘʥʦʚʢʠ ʧʦʝʟʜʦʚ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʩʫʨʩʦʚ (ʙʨʠʛʘʜ, ʟʘʧʯʘʩʪʝʡ) ʬʦʨʤʠʨʫʝʪ ʦʧʪʠʤʘʣʴ-
ʥʳʡ ʩʫʪʦʯʥʳʡ ʧʣʘʥ-ʛʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ ʊɹʈ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʙʨʠʛʘʜ ʤʝʞʜʫ 
ʚʘʛʦʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʤʠʥʠ-
ʤʠʟʘʮʠʷ ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʧʝʨʝʭʦʜʦʚ ʙʨʠʛʘʜ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʨʝʤʦʥʪʘ. 

Модуль визуализации и отчетности (Рабочее место диспетчера): ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘ-
ʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩ ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: ʩʪʘʪʫʩ ʢʘʞ-
ʜʦʛʦ ʚʘʛʦʥʘ ʚ ʧʦʝʟʜʝ, ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ ʧʦ ʩʤʝʥʘʤ. ɼʠʩʧʝʪʯʝʨ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ 
ʥʘʧʨʘʚʣʷʪʴ ʙʨʠʛʘʜʳ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʚʦʟʥʠʢʘʶʱʠʭ ʫʟʢʠʭ ʤʝʩʪ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʥʪʨʘʛʝʥ-
ʪʘʤ ʟʘʷʚʦʢ ʥʘ ʨʝʤʦʥʪ. 

Оценка эффективности предлагаемого решения. ʉʦʟʜʘʥʠʝ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝ-
ʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʥʘ ʙʘʟʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ɸʉʋ ɿʘʷʚʦʯʥʳʡ ʨʝʤʦʥʪ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʩʣʝʜʫʶʱʠʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ: 

Сокращение времени выолнение ТБР ʥʘ 20-25% ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʢʠ ʙʨʠʛʘʜ, ʫʩʪʨʘ-
ʥʝʥʠʷ ʧʨʦʩʪʦʝʚ ʚ ʦʞʠʜʘʥʠʠ ʟʘʜʘʥʠʡ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʜʠʩʧʝʪʯʝʨʦʤ ʟʘʷʚʦʢ 
ʟʘ ʩʯʝʪ ʧʨʷʤʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ɸʉ çɿʘʷʚʦʯʥʳʡ ʨʝʤʦʥʪè ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

Снижение операционных затрат ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ, ʦʧ-
ʪʠʤʠʟʘʮʠʠ ʟʘʧʘʩʦʚ ʟʘʧʯʘʩʪʝʡ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʩʨʳʚʘ ʛʨʘʬʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʩʦʩʪʘʚʦʚ. 

Повышение обоснованности управленческих решений ʟʘ ʩʯʝʪ ʧʝʨʝʭʦʜʘ ʥʘ ʧʦʣʥʦʩʪʴʶ ʮʠʬ-
ʨʦʚʦʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ ʥʘʣʠʯʠʝ ʫ ʜʠʩʧʝʪʯʝʨʘ ʩ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʦʣʥʦʡ ʘʥʘʣʠʪʠʢʠ ʧʦ ʚʩʝʤʫ ʧʨʝʜʧʨʠʷ-
ʪʠʶ ʠ ʢʘʞʜʦʤʫ ʚʘʛʦʥʫ. 

Заключение 
ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚ ʬʦʨʤʝ ʚʥʝʜʨʝʥʠʷ 

ɸʉʋ ɿʘʷʚʦʯʥʳʡ ʨʝʤʦʥʪ ʠ ʩʦʟʜʘʥʠʷ ʥʘ ʝʝ ʦʩʥʦʚʝ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʷʚ-
ʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʳʤ ʦʪʚʝʪʦʤ ʥʘ ʚʳʟʦʚʳ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʞʝʣʝʟʥʦʜʦʨʦʞ-
ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʧʨʠʤʝʨʝ ʇʘʩʩʘʞʠʨʩʢʦʛʦ ʚʘʛʦʥʥʦʛʦ ʜʝʧʦ ʄʦʩʢʚʘ ʂʠʝʚʩʢʘʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʤ-
ʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʠʥʪʝʛʨʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ (ʪʘʢʠʭ ʢʘʢ çɸʉ ɿʘʷʚʦʯʥʳʡ ʨʝʤʦʥʪè), 
ʮʠʬʨʦʚʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʮʝʥ-
ʪʨʘʣʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ ʚ ʝʜʠʥʦʤ ʜʠʩʧʝʪʯʝʨʩʢʦʤ ʮʝʥʪʨʝ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʢʣʶʯʝʚʳʝ ʦʧʝʨʘʮʠʦʥ-
ʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʵʬʬʝʢʪʫ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʥʦ ʠ ʧʦʩʣʫʞʠʪ ʪʠʨʘʞʠʨʫʝʤʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʨʫʛʠʭ ʚʘʛʦʥʥʳʭ ʜʝʧʦ ɸʆ çʌʇʂè, ʚʥʦʩʷ 
ʚʢʣʘʜ ʚ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ ʨʦʩʩʠʡʩʢʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞ-
ʥʦʡ ʦʪʨʘʩʣʠ. 
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НАИМЕНОВАНИЯ ВООРУЖЕНИЯ И НАЗЕМНОЙ 
ТЕХНИКИ В ОНОМАСТИЧЕСКОМ 
ПРОСТРАНСТВЕ ВООРУЖЕННЫХ СИЛ США 

Богатырева Екатерина Николаевна 
ʢ. ʬʠʣʦʣ. ʥ, ʜʦʮʝʥʪ 

Кужелко Диана Антоновна 
ʢʫʨʩʘʥʪ 

ʌɻʂɺʆʋ ɺʆ çɺʦʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʤʝʥʠ ʄʘʨʰʘʣʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ 
 ʉ.ʂ. ʊʠʤʦʰʝʥʢʦ (ʛ. ʂʦʩʪʨʦʤʘ)è ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʈʌ 

 

Аннотация: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʷ ʚʦʦʨʫʞʝʥʠʷ ʠ ʥʘʟʝʤʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʪʨʫʢʪʫʨʝ 
ʦʥʦʤʘʩʪʠʯʝʩʢʦʛʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʢ ʯʘʩʪʠ ʦʥʦʤʘʩʪʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʉʐɸ. 
ɺʳʜʝʣʷʶʪʩʷ ʦʥʦʤʘʩʪʠʯʝʩʢʠʝ ʩʝʢʪʦʨʘ ʧʦ ʚʠʜʘʤ ʙʦʝʚʳʭ ʝʜʠʥʠʮ ʠ ʧʦʣʷ ʧʦ ʚʠʜʘʤ ʦʥʠʤʦʚ. ʇʨʦʮʝʩʩ ʥʦʤʠ-
ʥʘʮʠʠ ʦʥʠʤʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʣʠʷʥʠʝʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʨʝʧʨʝ-
ʟʝʥʪʠʨʫʶʱʠʭ ʩʝʤʘʥʪʠʯʝʩʢʠʝ, ʬʦʥʦʣʦʛʠʯʝʩʢʠʝ, ʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʝʥʥʳʭ ʦʥʠʤʦʚ, ʘ ʪʘʢʞʝ ʦʪ-
ʨʘʞʘʶʱʠʭ ʘʤʝʨʠʢʘʥʩʢʫʶ ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʫʶ ʠ ʣʠʥʛʚʦʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ. 
Ключевые слова: ʦʥʦʤʘʩʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʥʦʤʘʩʪʠʯʝʩʢʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʦʝʥʥʳʝ ʦʥʠʤʳ, 
ʚʦʦʨʫʞʝʥʠʝ ʠ ʥʘʟʝʤʥʘʷ ʪʝʭʥʠʢʘ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʉʐɸ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʠ ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ 
ʬʘʢʪʦʨʳ. 
 
NAMES OF MILITARY GROUND HARDWARE IN THE ONOMASTIC SPACE OF THE US ARMED FORCES 
 

Bogatyreva Ekaterina Nikolaevna, 
Kuzhelko Diana Antonovna 

 
Abstract: The article deals with the names of military ground hardware in an onomastic subspace within the 
onomastic space of the US Armed Forces. There are onomastic sectors to be distinguished by the types of 
combat hardware and onomastic fields ï by the onymsô types. These are characterized by the influence of lin-
guistic and extralinguistic factors on the nomination process. The given factors represent semantic, phonologi-
cal and graphical peculiarities of the military onyms, as well as reflect the American national, cultural and ligu-
opsycological specificity.  
Key words: onomastic space, onomastic subspace, military onyms, military ground hardware of the US 
Armed Forces, linguistic and extralinguistic factors. 

 
ʆʥʦʤʘʩʪʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʷʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʙʦʣʴʰʦʡ ʠʥʪʝ-

ʨʝʩ ʫ ʫʯʝʥʳʭ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʀʤʝʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʠʚʣʝʢʘʣʠ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝ-
ʣʝʡ ʝʱʝ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ. ʊʘʢ, ʝʱʝ ʚʦ II ʚʝʢʝ ʥ.ʵ. ʛʨʝʯʝʩʢʠʡ ʬʠʣʦʩʦʬ ʠ ʣʝʢʩʠʢʦʛʨʘʬ ʖʣʠʡ ʇʦʣʠʜʝʚʢ 
ʩʦʩʪʘʚʠʣ ʩʣʦʚʘʨʴ-ʪʝʟʘʫʨʫʩ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʆʥʦʤʘʩʪʠʢʦʥ, ʧʝʨʚʦʝ ʧʝʯʘʪʥʦʝ ʠʟʜʘʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʷ-
ʣʦʩʴ ʚ 1502 ʛ. [1, 2]. ʉʧʦʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʫʯʝʥʠʷ ʷʚʣʝʥʠʡ ʦʥʦʤʘʩʪʠʢʠ ʧʨʦʜʦʣʞʠʣʠʩʴ ʚ ʉʨʝʜʥʠʝ ʚʝʢʘ 
ʠ ʵʧʦʭʫ ʈʝʥʝʩʩʘʥʩʘ (ʊ. ɻʦʙʙʩ, ɼʞ. ʃʦʢʢ, ɻ. ʃʝʡʙʥʠʮ), ʘ ʪʘʢʞʝ ʚ XIX ʚʝʢʝ (ɼʞ. ʄʠʣʣ, ʍ. ɼʞʦʟʝʬ, ɹ. ʈʘʩ-
ʩʝʣ, ʕ.ʉ. ʉʪʝʙʙʠʥʛ). ʆʥʦʤʘʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʷʜʝ ʪʨʫʜʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘ-
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ʨʫʙʝʞʥʳʭ ʣʠʥʛʚʠʩʪʦʚ (ʅ.ʌ. ɸʣʝʬʠʨʝʥʢʦ, ɽ.ʃ. ɹʝʨʝʟʦʚʠʯ, ɺ.ɼ. ɹʦʥʜʘʣʝʪʦʚ, ʃ.ɸ. ɺʚʝʜʝʥʩʢʘʷ, ʉ.ʆ. ɻʦʨʷ-
ʯʝʚ, ɺ.ɺ. ɼʘʰʝʝʚʘ, ɼ.ʀ. ɽʨʤʦʣʦʚʠʯ, ɽ. ʂʫʨʠʣʦʚʠʯ, ɸ.ʌ. ʃʦʩʝʚ, ʅ.ɺ. ʇʦʜʦʣʴʩʢʘʷ, ɸ.ɺ. ʉʫʧʝʨʘʥʩʢʘʷ, 
ɸ.ɸ. ʈʝʬʦʨʤʘʪʩʢʠʡ, ɺ.ʀ. ʉʫʧʨʫʥ, ɺ. ʊʘʰʠʮʢʠʡ, ɺ. ɹʨʸʥʜʘʣʴ, ɸ. ɻʘʨʜʠʥʝʨ, ʇ. ʂʨʠʩʪʦʬʝʨʩʝʥ, ɺ. ɺʘʥ ʃʘʥ-
ʛʝʥʜʦʥʢ, ɹ. ʈʘʩʩʝʣ, ʂ. ʍʘʥʜʢʝ, ʕ. ʕʡʭʣʝʨ ʠ ʜʨ.). 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ʦʥʦʤʘʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʥʦʤʘʩʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʉʦʛʣʘʩʥʦ 
ʦʧʨʝʜʝʣʝʥʠʶ ɸ.ɺ. ʉʫʧʝʨʘʥʩʢʦʡ, ʧʦʜ ʦʥʦʤʘʩʪʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʩʫʤʤʫ ʠʤʝʥ 
ʩʦʙʩʪʚʝʥʥʳʭ, ʫʧʦʪʨʝʙʣʷʶʱʠʭʩʷ ʚ ʷʟʳʢʝ ʜʘʥʥʦʛʦ ʥʘʨʦʜʘ ʜʣʷ ʠʤʝʥʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ, ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʠ 
ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ [3, ʩ. 9]. ɼʘʥʥʦʝ ʧʦʥʷʪʠʝ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʩʝʭ 
ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʳ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʟʳʢʘ, ʦʜʥʘʢʦ ʚʥʫʪʨʠ ʵʪʦʛʦ ʦʙʰʠʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʳʜʝ-
ʣʷʶʪʩʷ ʙʦʣʝʝ ʫʟʢʠʝ ʦʥʦʤʘʩʪʠʯʝʩʢʠʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʥʝ ʢʦ ʚʩʝʤʫ ʷʟʳʢʫ ʚ ʮʝ-
ʣʦʤ, ʘ ʢ ʦʪʜʝʣʴʥʳʤ ʩʬʝʨʘʤ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [4, ʩ. 129]. 

ɺ ʦʥʦʤʘʩʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʉʐɸ (ɺʉ ʉʐɸ) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʧʦʜʧʨʦ-
ʩʪʨʘʥʩʪʚʘ ʧʦ ʦʪʥʝʩʝʥʥʦʩʪʠ ʢ ʚʠʜʘʤ ɺʉ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʥʦʤʘʩʪʠʯʝʩʢʦʝ ʧʦʜʧʨʦ-
ʩʪʨʘʥʩʪʚʦ çɺʦʦʨʫʞʝʥʠʝ ʠ ʥʘʟʝʤʥʘʷ ʪʝʭʥʠʢʘ ɺʉ ʉʐɸè, ʚʢʣʶʯʘʶʱʝʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʘʥʢʦʚ, ʙʨʦʥʝ-
ʪʨʘʥʩʧʦʨʪʝʨʦʚ (ɹʊʈ), ʟʝʥʠʪʥʳʭ ʠ ʩʘʤʦʭʦʜʥʳʭ ʘʨʪʠʣʣʝʨʠʡʩʢʠʭ ʫʩʪʘʥʦʚʦʢ (ʉɸʋ) ʧʝʨʠʦʜʘ ʩ ʇʝʨʚʦʡ ʤʠ-
ʨʦʚʦʡ ʚʦʡʥʳ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 61 ʝʜʠʥʠʮʳ.  

ʆʥʦʤʘʩʪʠʯʝʩʢʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʠʤʝʥʦʚʘʥʠʡ ʚʦʦʨʫʞʝʥʠʷ ʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ (ɺɺʊ) ʉʫʭʦʧʫʪ-
ʥʳʭ ʚʦʡʩʢ (ʉɺ) ʉʐɸ ʚʢʣʶʯʘʝʪ ʩʝʢʪʦʨʳ ʧʦ ʚʠʜʘʤ ʙʦʝʚʳʭ ʝʜʠʥʠʮ ʠ ʧʦʣʷ ʧʦ ʚʠʜʘʤ ʦʥʠʤʦʚ. ʇʨʦʮʝʩʩ ʥʦ-
ʤʠʥʘʮʠʠ ɺɺʊ ʦʙʫʩʣʦʚʣʝʥ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʠ ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʚʳʨʘʞʝʥʠʶ ʩʝʤʘʥʪʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ, ʨʝʧʨʝʟʝʥʪʠʨʫʶʪ ʠʭ ʥʘʟʥʘʯʝʥʠʝ, 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʣʠʷʶʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʥʥʳʭ ʚʠʜʦʚ ʚʦʦʨʫʞʝʥʠʷ ʠ ʪʝʭʥʠʢʠ ʧʦʪʝʥʮʠ-
ʘʣʴʥʳʤ ʠʣʠ ʨʝʘʣʴʥʳʤ ʧʨʦʪʠʚʥʠʢʦʤ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʛʣʷʜʥʦ-ʯʫʚʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚ. 
ɸʥʘʣʠʟ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʦʚ ʥʦʤʠʥʘʮʠʠ ʟʘʢʦʥʦʤʝʨʝʥ, ʧʦʩʢʦʣʴʢʫ ʧʨʦ-
ʙʣʝʤʳ ʦʥʦʤʘʩʪʠʢʠ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʜʠʘʧʘʟʦʥʘ ʷʟʳʢʦʟʥʘʥʠʷ, ʚʢʣʶʯʘʷ ʧʨʠʥʷʪʠʝ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʥʦ-
ʛʨʘʬʠʯʝʢʠʡ, ʠʩʪʦʨʠʯʝʩʢʠʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ, ʢʫʣʴʪʫʨʥʳʡ ʢʦʤʧʦʥʝʥʪʳ [5, ʩ. 472]. 

ʊʘʢ, ʩʝʢʪʦʨ çʊʘʥʢʠè ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʥʠʤʘʤʠ (75%), ʚʳʨʘʞʝʥʥʳʤʠ ʚ 
ʬʘʤʠʣʠʷʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʝʥʝʨʘʣʦʚ, ʧʨʦʩʣʘʚʠʚʰʠʭʩʷ ʚʦ ʚʨʝʤʝʥʘ ɻʨʘʞʜʘʥʩʢʦʡ, ʇʝʨʚʦʡ ʠ ɺʪʦʨʦʡ ʤʠʨʦ-
ʚʳʭ ʚʦʡʥ, ʘ ʪʘʢʞʝ ʚʦʡʥʳ ʚʦ ɺʴʝʪʥʘʤʝ (Lee, Sherman, Chaffee, Pershing, Walker Bulldog, Patton, Sheridan, 
Abrams); ʦʜʠʥ ʠʟ ʪʘʥʢʦʚ ʥʦʩʠʪ ʠʤʷ ʠʟʚʝʩʪʥʦʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʢʪʨʠʩʳ ï M2A2 Mae West. ɽʜʠʥʠʯʥʳʝ ʚʘ-
ʨʠʘʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʦʦʥʠʤʘʤʠ (Locust/ʉʘʨʘʥʯʘ) ʠ ʪʝʭʥʦʥʠʤʘʤʠ (Starship/ɿʚʝʟʜʦʣʝʪ), ʢʦʪʦʨʳʝ ʧʦʣʫ-
ʯʠʣʠ ʩʚʦʠ ʥʘʟʚʘʥʠʷ ʚ ʩʠʣʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ (Locust ï ʣʝʛʢʠʡ ʜʝʩʘʥʪʥʳʡ ʪʘʥʢ) ʠ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ 
(Starship ʠʤʝʝʪ ʬʫʪʫʨʠʩʪʠʯʥʫʶ ʛʝʦʤʝʪʨʠʶ ʠ ʩʣʦʞʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʥʘʯʠʥʢʫ). 

ɺ ʩʝʢʪʦʨʝ çʉʘʤʦʭʦʜʥʳʝ ʘʨʪʠʣʣʝʨʠʡʩʢʠʝ ʫʩʪʘʥʦʚʢʠè (ʉɸʋ) ʧʨʝʚʘʣʠʨʫʶʪ ʘʥʪʨʦʧʦʥʠʤʳ, ʨʝʧʨʝ-
ʟʝʥʪʠʨʫʶʱʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʣʠʮ ʜʫʭʦʚʝʥʩʪʚʘ ʠ ʨʳʮʘʨʝʡ (83%), ʚʩʝʛʜʘ ʦʙʣʘʜʘʚʰʠʭ ʙʦʣʴʰʠʤ ʘʚʪʦʨʠʪʝ-
ʪʦʤ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ (Priest/ʉʚʷʱʝʥʥʠʢ; Cardinal/ʂʘʨʜʠʥʘʣ; Paladin/ʇʘʣʘʜʠʥ; Crusader/ʂʨʝʩʪʦʥʦʩʝʮ). 
ɺʩʪʨʝʯʘʝʪʩʷ ʦʜʠʥ ʤʠʬʦʥʠʤ (Hellcat/ɺʝʜʴʤʘ) ʠ ʦʜʠʥ ʟʦʦʥʠʤ ï HMC Gorilla/ɻʦʨʠʣʣʘ. ʉɸʋ ʧʦʣʫʯʠʣʘ 
ʥʘʟʚʘʥʘ ʪʘʢ ʠʟ-ʟʘ ʩʭʦʜʩʪʚʘ ʩ ʉɸʋ M12, ʥʝʦʬʠʮʠʘʣʴʥʦ ʠʤʝʶʱʝʡ ʚ ʚʦʡʩʢʘʭ ʧʨʦʟʚʠʱʝ çKing Kongè (ʂʠʥʛ-
ʂʦʥʛ) ʟʘ ʩʚʦʶ ʦʛʥʝʚʫʶ ʤʦʱʴ. ɼʘʥʥʦʝ ʧʨʦʟʚʠʱʝ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʚ 
ʩʠʣʫ ʧʦʧʫʣʷʨʥʦʩʪʠ ʦʜʥʦʠʤʝʥʥʦʛʦ ʬʠʣʴʤʘ, ʩʯʠʪʘʶʱʝʛʦʩʷ ʜʦʩʪʦʷʥʠʝʤ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʢʠʥʝʤʘʪʦʛʨʘʬʘ. 

ʉʝʢʪʦʨ çɹʨʦʥʝʪʨʘʥʩʧʦʨʪʝʨʳè (ɹʊʈ) ʥʘ 65% ʧʨʝʜʩʪʘʚʣʝʥ ʟʦʦʥʠʤʘʤʠ, ʦʙʦʟʥʘʯʘʶʱʠʤʠ ʩʠʣʴʥʳʭ, 
ʣʦʚʢʠʭ ʠʣʠ ʚʳʥʦʩʣʠʚʳʭ ʞʠʚʦʪʥʳʭ (Otter/ɺʳʜʨʘ; Husky/ʍʘʩʢʠ; Grizzly/ɻʨʠʟʣʠ; Buffalo/ɹʫʡʚʦʣ; Wolf/ɺʦʣʢ; 
Lynx/ʈʳʩʴ; Bull/ɹʳʢ; Fox/ʃʠʩʘ; Bison/ɹʠʟʦʥ; Cougar/ʂʫʛʫʘʨ; Caiman/ʂʘʡʤʘʥ). ɸʥʘʣʠʟ ʟʦʦʥʠʤʦʚ ʧʦʢʘʟʳʚʘʝʪ, 
ʯʪʦ ʚʳʙʦʨ ʥʘʠʤʝʥʦʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʦʩʦʙʝʡ ʢ ʉʐɸ ʢʘʢ ʘʨʝʘʣʫ ʠʭ 
ʦʙʠʪʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʟʦʦʥʠʤʳ ʦʪʨʘʞʘʶʪ ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʫʶ ʩʧʝʮʠʬʠʢʫ: ʪʘʢ, çGrizzlyè, çBuffaloè ʠ 
çBullè ʦʪʥʦʩʷʪʩʷ ʢ ʘʤʝʨʠʢʘʥʩʢʦʡ ʩʠʤʚʦʣʠʢʝ, ʘ ʦʙʨʘʟ çHuskyè ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʢʫʣʴʪʫʨʝ ʉʐɸ ï ʚ 
ʩʧʦʨʪʝ (ʛʦʥʢʠ ʥʘ ʩʦʙʘʯʴʠʭ ʫʧʨʷʞʢʘʭ), ʢʠʥʝʤʘʪʦʛʨʘʬʝ ʠ ʣʠʪʝʨʘʪʫʨʝ. 24% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʥʪʨʦʧʦʥʠʤʳ: 
ʥʘʠʤʝʥʦʚʘʥʠʷ Guardian/Armored Knight/ʉʪʨʘʞ/ʈʳʮʘʨʴ ʚ ʙʨʦʥʝ; Dragoon/ɼʨʘʛʫʥ; Ranger/ʈʝʡʥʜʞʝʨ ʦʪʥʦ-
ʩʷʪʩʷ ʢ ʚʦʝʥʥʦʡ ʩʬʝʨʝ, ʘ Stryker ʧʦʣʫʯʠʣ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʚ ʯʝʩʪʴ ʜʚʫʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ (ʧʦ 
ʬʘʤʠʣʠʠ), ʥʘʛʨʘʞʜʸʥʥʳʭ ʧʦʩʤʝʨʪʥʦ ʚʳʩʰʝʡ ʚʦʝʥʥʦʡ ʥʘʛʨʘʜʦʡ ʉʐɸ (ʄʝʜʘʣʴʶ ʇʦʯʸʪʘ). ʄʘʣʘʷ ʯʘʩʪʴ 
ʩʝʢʪʦʨʘ ʩʦʜʝʨʞʠʪ ʘʢʨʦʥʠʤʳ ïMaxxPro ʠ HUMVEE (High Mobility Multipurpose Wheeled Vehicle). 
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ʉʝʢʪʦʨ çɿʝʥʠʪʥʳʝ ʫʩʪʘʥʦʚʢʠè ʚʢʣʶʯʘʝʪ ʙʦʣʴʰʝ ʚʩʝʛʦ ʪʝʦʥʠʤʦʚ ʠ ʤʠʬʦʥʠʤʦʚ (25%) (Nike-
Ajax/ʅʠʢʘ ʠ ɸʷʢʩ; Nike-Hercules/ʅʠʢʘ ʠ ɻʝʨʘʢʣ; Nike-Zeus/ʅʠʢʘ ʠ ɿʝʚʩ; Tartar/ʊʘʨʪʘʨ; Talos/ʊʘʣʦʩ; 
Typhon/ʊʠʬʦʥ), ʘʥʪʨʦʧʦʥʠʤʦʚ (17%) (Sergeant York/ʉʝʨʞʘʥʪ ʁʦʨʢ; Mauler/ʄʫʯʠʪʝʣʴ; Avenger/ʄʩʪʠʪʝʣʴ; 
Patriot/ʇʘʪʨʠʦʪ). ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʩʦʜʝʨʞʠʪ ʠʤʝʥʘ ʤʠʬʠʯʝʩʢʠʭ ʙʦʞʝʩʪʚ ʠ ʩʫʱʝʩʪʚ, ʠ ʵʪʠ ʠʤʝʥʘ ʚʳʙʨʘʥʳ 
ʥʝ ʩʣʫʯʘʡʥʦ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʤʦʱʴ ʠ ʩʧʦʩʦʙʥʦ ʚʥʫʰʘʪʴ ʩʪʨʘʭ. ʇʦʜʦʙʥʦʡ ʟʘ-
ʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʤʝʪʠʪʴ ʥʝʣʴʟʷ, ʦʜʥʘʢʦ ʠʤʝʥʘ ʟʜʝʩʴ ʪʘʢʞʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʥ-
ʥʦʪʘʮʠʶ (ñMaulerò ʠ ñAvengerò ʧʨʠʟʚʘʥʳ ʚʳʟʳʚʘʪʴ ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ ʫ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʦʪʠʚʥʠʢʘ, ʥʘʠʤʝ-
ʥʦʚʘʥʠʝ ñPatriotò ʩʚʷʟʘʥʦ ʩ ʣʶʙʦʚʴʶ ʢ ʩʚʦʝʡ ʩʪʨʘʥʝ, ʘ ñSergeant Yorkò ʥʦʩʠʪ ʠʤʷ ʛʝʨʦʷ ʚʦʡʥʳ). ʉʨʝʜʠ 
ʥʘʠʤʝʥʦʚʘʥʠʡ ʟʝʥʠʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʚʩʪʨʝʯʘʶʪʩʷ ʩʦʤʘʪʦʥʠʤʳ ïRedeye/ʂʨʘʩʥʳʡ ʛʣʘʟ; Phalanx/ʌʘʣʘʥʛʘ; 
Stinger/ɾʘʣʦ (13%); ʵʨʛʦʥʠʤʳ ïBofors gun; cannon Oerlikon; CIM-10 BOMARC (13%); ʟʦʦʥʠʤʳ ï
Terrier/ʊʝʨʴʝʨ; Sea Sparrow/ʄʦʨʩʢʦʡ ʚʦʨʦʙʝʡ (8%); ʘʢʨʦʥʠʤʳ ïHAWK; BOMARC (8%); ʬʠʪʦʥʠʤ ï
Chaparral/ʏʘʧʘʨʘʣʴ ʠ ʪʝʭʥʦʥʠʤ ï Quadmount/ʉʯʝʪʚʝʨʸʥʢʘ (ʧʦ 3% ʢʘʞʜʳʡ). ʊʘʢʞʝ ʩʝʢʪʦʨ ʚʢʣʶʯʘʝʪ ʢʘ-
ʪʝʛʦʨʠʶ ʥʘʠʤʝʥʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʚʝʜʝʥʠʝʤ ʯʠʩʪʦʪʳ ïSkysweeper/ʅʝʙʝʩʥʘʷ ʤʝʪʣʘ; Duster/ʑʝʪʢʘ 
(8%), ʨʝʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʧʦʨʘʞʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʟʝʥʠʪʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʦʤʘʩʪʠʯʝʩʢʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ çɺʦʦʨʫʞʝʥʠʝ ʠ ʥʘʟʝʤʥʘʷ ʪʝʭʥʠʢʘ ɺʉ ʉʐɸè, 
ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʦ ʥʘ ʩʝʢʪʦʨʳ çʊʘʥʢʠè, çɹʊʈè, çʉɸʋè ʠ çɿʝʥʠʪʥʳʝ ʫʩʪʘʥʦʚʢʠè, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ 
ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʣʷ ʘʥʪʨʦʧʦʥʠʤʦʚ (36%), ʟʦʦʥʠʤʦʚ (26%), ʤʠʬʦʥʠʤʦʚ (12%), ʘʢʨʦʥʠʤʦʚ (7%), ʩʦʤʘ-
ʪʦʥʠʤʦʚ (3%), ʵʨʛʦʥʠʤʦʚ (3%), ʬʠʪʦʥʠʤʦʚ, ʭʨʝʤʘʪʦʥʠʤʦʚ ʠ ʪʝʭʥʦʥʠʤʦʚ (6%), ʘ ʪʘʢʞʝ ʦʥʠʤʦʚ, ʦʪʥʦʩʷ-
ʱʠʭʩʷ ʢ ʥʘʚʝʜʝʥʠʶ ʧʦʨʷʜʢʘ ʠ ʯʠʩʪʦʪʳ (3%). 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʥʦʤʘʩʪʠʯʝʩʢʦʛʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ 
çɺʦʦʨʫʞʝʥʠʝ ʠ ʥʘʟʝʤʥʘʷ ʪʝʭʥʠʢʘ ɺʉ ʉʐɸè, ʷʚʣʷʶʪʩʷ: ʩʝʤʘʥʪʠʢʘ (ʨʝʧʨʝʟʝʥʪʘʮʠʷ ʦʥʠʤʘʤʠ ʩʠʣʳ, ʣʦʚ-
ʢʦʩʪʠ, ʫʩʪʨʘʰʝʥʠʷ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʙʦʝʚʦʡ ʤʦʱʠ ʝʜʠʥʠʮ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ), ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
(ʦʜʥʦʩʣʦʞʥʳʝ ʠʣʠ ʜʚʫʩʣʦʞʥʳʝ ʩʣʦʚʘ) ʠ ʬʦʥʦʣʦʛʠʷ (ʥʘʣʠʯʠʝ ʟʚʦʥʢʠʭ ʠ ʰʠʧʷʱʠʭ ʩʦʛʣʘʩʥʳʭ, ʩʧʦʩʦʙ-
ʩʪʚʫʶʱʠʭ ʣʫʯʰʝʤʫ ʚʦʩʧʨʠʷʪʠʶ ʠ ʟʘʧʦʤʠʥʘʥʠʶ ʩʣʦʚʘ). 

ʕʢʩʪʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʧʨʦʮʝʩʩ ʥʦʤʠʥʘʮʠʠ ʝʜʠʥʠʮ ɺɺʊ ʉɺ ʉʐɸ, 
ʟʘʢʣʶʯʘʶʪ ʚ ʩʝʙʝ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ (ʥʘʠʤʝʥʦʚʘʥʠʷ ʚ ʯʝʩʪʴ ʚʳʜʘʶʱʠʭʩʷ ʘʤʝʨʠʢʘʥ-
ʩʢʠʭ ʛʝʥʝʨʘʣʦʚ ʠ ʛʝʨʦʝʚ ʚʦʡʥ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʫʭʦʚʝʥʩʪʚʘ ʠ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʪʦʨʠʯʝʩʢʠ ʦʪʥʦ-
ʩʷʱʠʭʩʷ ʢ ʩʨʘʞʝʥʠʷʤ; ʦʥʠʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʘʤʝʨʠʢʘʥʩʢʫʶ ʩʠʤʚʦʣʠʢʫ, ʠʩʪʦʨʠʶ ʠ ʢʫʣʴʪʫʨʫ). ʂʨʦʤʝ ʪʦʛʦ, 
ʚʳʙʦʨ ʠʤʝʥ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʣʠʥʛʚʦʩʧʠʭʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ: ʥʘʠʤʝʥʦʚʘʥʠʷ ɺɺʊ ʦʨʠʝʥʪʠ-
ʨʦʚʘʥʳ ʥʘ ʚʥʫʰʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʧʨʦʪʠʚʥʠʢʫ ʯʫʚʩʪʚʘ ʩʪʨʘʭ ʠ ʫʛʨʦʟʳ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʦʥʠʤʦʚ ʚʦʦʨʫʞʝʥʠʷ ʠ ʥʘʟʝʤʥʦʡ ʚʦʟʜʫʰʥʦʡ ʪʝʭʥʠʢʠ ʚ ʦʥʦʤʘʩʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝ ɺʉ ʉʐɸ ʥʝ ʪʦʣʴʢʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʠʤʝʥʦʚʘʥʠʡ, ʜʘʪʴ 
ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʚʳʙʦʨʫ ʝʜʠʥʠʮ ʥʦʤʠʥʘʮʠʠ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ  
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СОВРЕМЕННЫЕ СТРАТЕГИИ ПЕРЕВОДА 
МОДАЛЬНЫХ ГЛАГОЛОВ В КОМЕДИЙНОМ 
ДИАЛОГЕ (НА МАТЕРИАЛЕ СЕРИАЛА 
«FRIENDS») 
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ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʘʭʵʤʠʨʦʚʘ ʉʚʝʪʣʘʥʘ ɺʘʛʠʜʦʚʥʘ 
ʢ.ʬ.ʥ., ʜʦʮ. 

 ʌɻɹʆʋ ɺʆ çɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

Аннотация: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʝʨʝʚʦʜʘ ʤʦʜʘʣʴʥʳʭ ʛʣʘʛʦʣʦʚ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʥʘ 
ʨʫʩʩʢʠʡ ʚ ʫʩʣʦʚʠʷʭ ʘʫʪʝʥʪʠʯʥʦʛʦ ʨʘʟʛʦʚʦʨʥʦʛʦ ʜʠʘʣʦʛʘ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʥʘʣʠʟʫ ʧʝʨʝ-
ʚʦʜʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʶʤʦʨʠʩʪʠʯʝʩʢʦʤ ʩʝʨʠʘʣʝ çɼʨʫʟʴʷè. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʳ-
ʙʦʨʢʘ ʠʟ ʙʦʣʝʝ ʯʝʤ 70 ʵʧʠʟʦʜʦʚ. ʇʨʘʢʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʩʪʨʘʪʝ-
ʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʥʦʛʦʟʥʘʯʥʳʭ ʤʦʜʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢʦʤʠʯʝʩʢʦ-
ʛʦ ʵʬʬʝʢʪʘ ʠ ʨʝʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʩʦʥʘʞʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʷʤʦʡ ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ ʯʘʩʪʦ 
ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʣʝʢʩʠʯʝʩʢʦʡ ʟʘʤʝʥʳ, ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ 
ʘʜʘʧʪʘʮʠʠ ʠ ʢʦʤʧʝʥʩʘʮʠʠ. 
Ключевые слова: ʧʝʨʝʚʦʜ, ʤʦʜʘʣʴʥʳʝ ʛʣʘʛʦʣʳ, ʨʘʟʛʦʚʦʨʥʘʷ ʨʝʯʴ, ʢʠʥʦʜʠʘʣʦʛ, ʷʟʳʢʦʚʘʷ ʘʜʘʧʪʘʮʠʷ, 
ʩʝʨʠʘʣ çFriendsè, ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʨʫʩʩʢʠʡ ʷʟʳʢ, ʶʤʦʨ. 
 

MODERN STRATEGIES FOR TRANSLATING MODAL VERBS IN COMEDY DIALOGUE  
(BASED ON THE SERIES "FRIENDS") 

 
Khadysova Aminat Rizvanovna 

 
Scientific adviser: Shahaemirova Svetlana Vagidovna 

 
Abstract: The article deals with the problem of translating modal verbs from English into Russian in the con-
text of authentic colloquial dialogue. The main focus is on the analysis of translation solutions in the comedy 
series "Friends". The work analyzed a sample of more than 70 episodes. Practical analysis made it possible to 
systematize the key strategies used to convey polysemantic modal meanings while preserving the comic effect 
and speech characteristics of the characters. It is shown that direct grammatical translation is often impossible, 
and adequacy is achieved through lexical substitution, pragmatic adaptation and compensation. 
Key words: translation, modal verbs, colloquial speech, film dialogue, language adaptation, series "Friends", 
English language, Russian language, humor. 

 
ʇʝʨʝʚʦʜ ʤʦʜʘʣʴʥʳʭ ʛʣʘʛʦʣʦʚ ð ʦʜʠʥ ʠʟ ʪʝʭ çʚʝʯʥʳʭè ʚʦʧʨʦʩʦʚ, ʩ ʢʦʪʦʨʳʤ ʨʝʛʫʣʷʨʥʦ ʩʪʘʣʢʠʚʘ-

ʶʪʩʷ ʢʘʢ ʩʪʫʜʝʥʪʳ, ʪʘʢ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʝʨʝʚʦʜʯʠʢʠ. ɺʩʷ ʩʣʦʞʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʘʥʛʣʠʡʩʢʠʝ ʛʣʘʛʦ-
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ʣʳ ʚʨʦʜʝ can, must ʠʣʠ should ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʩʣʦʚʘ, ʘ ʮʝʣʳʝ ʧʘʢʝʪʳ ʩʤʳʩʣʦʚ, ʢʦʪʦʨʳʝ ʤʝʥʷʶʪʩʷ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ, ʠʥʪʦʥʘʮʠʠ ʠ ʪʦʛʦ, ʢʪʦ ʛʦʚʦʨʠʪ [2, ʩ. 85]. ɺ ʨʫʩʩʢʦʤ ʞʝ ʷʟʳʢʝ ʥʝʪ ʪʘʢʦʡ ʞʝ ʢʦʤ-
ʧʘʢʪʥʦʡ ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɺʤʝʩʪʦ ʦʜʥʦʛʦ ʛʣʘʛʦʣʘ ʥʘʤ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʧʦʜʙʠʨʘʪʴ ʮʝʣʫʶ ʢʦʥ-
ʩʪʨʫʢʮʠʶ: ʚʚʦʜʥʦʝ ʩʣʦʚʦ (çʚʦʟʤʦʞʥʦè), ʯʘʩʪʠʮʫ (çʙʳè), ʜʨʫʛʦʡ ʛʣʘʛʦʣ (çʩʣʝʜʫʝʪè, çʧʨʠʭʦʜʠʪʩʷè) ʠʣʠ 
ʜʘʞʝ ʤʝʥʷʪʴ ʚʩʸ ʧʨʝʜʣʦʞʝʥʠʝ. ʕʪʘ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦʡ, ʢʦʛʜʘ ʨʘʙʦʪʘʝʰʴ ʩ ʞʠʚʦʡ ʨʘʟ-
ʛʦʚʦʨʥʦʡ ʨʝʯʴʶ, ʛʜʝ ʟʘ ʢʘʞʜʳʤ çcouldè ʠʣʠ çmayè ʩʢʨʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʨʘʤʤʘʪʠʢʘ, ʥʦ ʠ ʵʤʦʮʠʷ, ʰʫʪ-
ʢʘ ʠʣʠ ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʛʝʨʦʷ, ʢʘʢ ʚ ʢʫʣʴʪʦʚʦʤ ʩʝʨʠʘʣʝ çɼʨʫʟʴʷè. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʦʙʰʠʨʥʘʷ ʚʳʙʦʨʢʘ ʜʠʘʣʦʛʦʚ ʠʟ ʩʝʨʠʘʣʘ ð ʙʦ-
ʣʝʝ 70 ʵʧʠʟʦʜʦʚ ð ʠ ʠʭ ʦʬʠʮʠʘʣʴʥʳʡ ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʧʝʨʝʚʦʜ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʣ ʧʦʠʩʢ ʠ ʩʠʩʪʝ-
ʤʘʪʠʟʘʮʠʷ ʪʝʭ ʧʨʠʸʤʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʝʚʦʜʯʠʢʠ, ʯʪʦʙʳ ʘʥʛʣʠʡʩʢʘʷ ʤʦʜʘʣʴʥʦʩʪʴ ʟʘʟʚʫʯʘʣʘ 
ʧʦ-ʨʫʩʩʢʠ ʝʩʪʝʩʪʚʝʥʥʦ ʠ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ, ʩʤʝʰʥʦ. ɺ ʠʪʦʛʝ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝ-
ʚʳʭ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʡ ʧʦʜʩʪʘʥʦʚʢʠ ʩʣʦʚʘʨʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. 

ʇʝʨʚʳʡ ʠ ʩʘʤʳʡ ʯʘʩʪʦʪʥʳʡ ʧʨʠʸʤ ð ʣʝʢʩʠʯʝʩʢʘʷ ʟʘʤʝʥʘ. ʇʝʨʝʚʦʜʯʠʢ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʧʨʷʤʦʛʦ 
ʧʦʠʩʢʘ ʛʣʘʛʦʣʘ-ʘʥʘʣʦʛʘ ʠ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʝʝ ʧʨʠʚʳʯʥʳʝ ʜʣʷ ʨʫʩʩʢʦʛʦ ʫʭʘ ʩʨʝʜʩʪʚʘ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠ-
ʤʝʨ ð ʧʝʨʝʚʦʜ ʢʦʥʩʪʨʫʢʮʠʠ should have, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪ ʫʧʨʸʢ ʦ ʥʝʩʦʚʝʨʰʸʥʥʦʤ ʚ ʧʨʦʰʣʦʤ ʜʝʡ-
ʩʪʚʠʠ. ʌʨʘʟʘ You should have saved some for the guests! ʚ ʜʫʙʣʷʞʝ ʟʚʫʯʠʪ ʢʘʢ çʅʘʜʦ ʙʳʣʦ ʦʩʪʘʚʠʪʴ ʛʦʩ-
ʪʷʤ!è [9]. ʄʦʜʘʣʴʥʳʡ ʛʣʘʛʦʣ ʟʜʝʩʴ ʫʩʧʝʰʥʦ ʟʘʤʝʱʸʥ ʨʘʟʛʦʚʦʨʥʳʤ ʧʨʝʜʠʢʘʪʠʚʦʤ çʥʘʜʦ ʙʳʣʦè, ʢʦʪʦʨʳʡ 
ʠʜʝʘʣʴʥʦ ʧʝʨʝʜʘʸʪ ʠ ʩʤʳʩʣ, ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʢʨʘʩ ð ʣʸʛʢʦʝ ʨʘʟʜʨʘʞʝʥʠʝ ʄʦʥʠʢʠ. ɸʥʘʣʦʛʠʯʥʦ, ʩʪʨʦ-
ʛʦʝ must ʚ ʟʥʘʯʝʥʠʠ ʟʘʧʨʝʪʘ (You mustn't touch the wires) ʣʝʛʢʦ ʠ ʪʦʯʥʦ ʧʝʨʝʜʘʸʪʩʷ ʯʘʩʪʠʮʝʡ çʥʝʣʴʟʷè: 
çʅʝʣʴʟʷ ʪʨʦʛʘʪʴ ʧʨʦʚʦʜʘè [3, ʩ. 158]. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʘ ʧʨʘʛʤʘʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ, ʢʦʛʜʘ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʥʝ  ʙʫʢʚʘʣʴʥʦʝ ʟʥʘ-
ʯʝʥʠʝ ʩʣʦʚʘ, ʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʮʝʣʴ ʛʦʚʦʨʷʱʝʛʦ ʠ ʩʪʠʣʠʩʪʠʢʘ ʩʠʪʫʘʮʠʠ. ʗʨʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ð ʩʮʝʥʘ, 
ʛʜʝ ɼʞʦʫʠ ʩ ʧʨʝʫʚʝʣʠʯʝʥʥʦʡ ʮʝʨʝʤʦʥʥʦʩʪʴʶ ʩʧʨʘʰʠʚʘʝʪ, ʤʦʞʥʦ ʣʠ ʚʟʷʪʴ ʝʜʫ: May I? ð You may [9]. 
ʇʨʷʤʦʡ ʧʝʨʝʚʦʜ çʄʦʞʥʦ?è ð çʄʦʞʥʦè ʥʝ ʩʦʭʨʘʥʠʣ ʙʳ ʦʪʪʝʥʢʘ ʥʘʨʦʯʠʪʦʡ ʚʝʞʣʠʚʦʩʪʠ, ʢʦʪʦʨʘʷ ʟʜʝʩʴ 
ʠ ʩʦʟʜʘʸʪ ʢʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʇʝʨʝʚʦʜʯʠʢ ʥʘʭʦʜʠʪ ʙʣʝʩʪʷʱʝʝ ʨʝʰʝʥʠʝ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʘʣʴʥʳʡ ʨʝ-
ʛʠʩʪʨ: çʈʘʟʨʝʰʠʪʝ?è ð çʈʘʟʨʝʰʘʶè. ʕʪʘ ʧʘʨʘ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʫʭʫ ʦʨʠʛʠʥʘʣʘ, ʜʦʢʘʟʳʚʘʷ, 
ʯʪʦ ʘʜʝʢʚʘʪʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ ʧʨʘʛʤʘʪʠʢʠ, ʘ ʥʝ ʛʨʘʤʤʘʪʠʢʠ. 

ʂʦʛʜʘ ʧʨʷʤʦʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʦʪʪʝʥʢʘ ʥʝʚʦʟʤʦʞʥʦ, ʚ ʜʝʣʦ ʚʩʪʫʧʘʝʪ ʧʨʠʸʤ ʢʦʤʧʝʥʩʘʮʠʠ. ʋʪʨʘ-
ʯʝʥʥʳʡ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʩʤʳʩʣʦʚʦʡ ʠʣʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʡ ʥʶʘʥʩ ʚʦʩʧʦʣʥʷʝʪʩʷ ʚ ʜʨʫʛʦʤ. ʅʘʧʨʠʤʝʨ, ʩʘʨʢʘ-
ʩʪʠʯʥʘʷ ʨʝʧʣʠʢʘ ʏʝʥʜʣʝʨʘ ʧʦʩʣʝ ʥʝʫʜʘʯʥʦʛʦ ʩʚʠʜʘʥʠʷ: Well, that could have gone better [9]. ʄʦʜʘʣʴʥʳʡ 
ʛʣʘʛʦʣ could have, ʚʳʨʘʞʘʶʱʠʡ ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ, ʚ ʨʫʩʩʢʦʤ 
ʚʘʨʠʘʥʪʝ (çʅʫ, ʵʪʦ ʧʨʦʰʣʦ ʥʝ ʣʫʯʰʠʤ ʦʙʨʘʟʦʤè) ʦʧʫʱʝʥ. ʆʜʥʘʢʦ ʩʘʤʘ ʠʨʦʥʠʷ, ʥʘʩʤʝʰʢʘ ʥʘʜ ʩʠʪʫʘʮʠʝʡ, 
ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʘ ð ʥʦ ʫʞʝ ʥʝ ʛʨʘʤʤʘʪʠʢʦʡ, ʘ ʣʝʢʩʠʯʝʩʢʠʤ ʚʳʙʦʨʦʤ. ʌʨʘʟʝʦʣʦʛʠʯʝʩʢʠʡ ʦʙʦʨʦʪ çʥʝ 
ʣʫʯʰʠʤ ʦʙʨʘʟʦʤè ʥʝʩʸʪ ʚ ʩʝʙʝ ʪʦʪ ʩʘʤʳʡ ʩʫʭʦʡ, ʩʘʤʦʠʨʦʥʠʯʥʳʡ ʧʦʜʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʠ ʙʳʣ ʚ ʦʨʠʛʠʥʘʣʝ. 

ʅʘʢʦʥʝʮ, ʚ ʘʨʩʝʥʘʣʝ ʧʝʨʝʚʦʜʯʠʢʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʙʝʟʵʢʚʠʚʘʣʝʥʪʥʳʡ ʧʝʨʝʚʦʜ, ʠʣʠ ʦʧʫʱʝʥʠʝ. 
ʕʪʦ ʥʝ ʦʰʠʙʢʘ, ʘ ʦʩʦʟʥʘʥʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʤʦʜʘʣʴʥʦʩʪʠ ʥʘʩʪʦʣʴʢʦ ʷʚʥʦ ʩʣʝʜʫʝʪ ʠʟ ʢʦʥʪʝʢ-
ʩʪʘ ʠʣʠ ʛʨʘʤʤʘʪʠʢʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʯʪʦ ʜʫʙʣʠʨʦʚʘʪʴ ʝʛʦ ʩʣʦʚʘʤʠ ʠʟʣʠʰʥʝ. ʍʨʝʩʪʦʤʘʪʠʡʥʳʡ ʧʨʠʤʝʨ ð 
ʬʨʘʟʘ ʌʠʙʠ I can heal myself [9], ʢʦʪʦʨʫʶ ʦʥʘ ʧʨʦʠʟʥʦʩʠʪ ʩ ʥʝʧʦʢʦʣʝʙʠʤʦʡ ʚʝʨʦʡ ʚ ʩʠʣʫ ʤʳʩʣʠ. ɺ ʧʝʨʝ-
ʚʦʜʝ ʦʥʘ ʟʚʫʯʠʪ ʢʘʢ çʗ ʠʩʮʝʣʶ ʩʝʙʷè. ɻʣʘʛʦʣ can (çʤʦʛʫè, çʩʧʦʩʦʙʥʘè) ʦʧʫʱʝʥ, ʥʦ ʝʛʦ ʩʝʤʘʥʪʠʢʘ ʧʦʣ-
ʥʦʡ ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣʘ ʜʝʡʩʪʚʠʷ ʙʣʝʩʪʷʱʝ ʧʝʨʝʜʘʥʘ ʩʦʚʝʨʰʝʥʥʳʤ ʚʠʜʦʤ ʙʫʜʫʱʝʛʦ ʚʨʝʤʝʥʠ 
ʛʣʘʛʦʣʘ çʠʩʮʝʣʶè. ɺ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʪʘʢʘʷ ʬʦʨʤʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʯʘʩʪʦ implies ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʨʝʰʠʤʦʩʪʴ 
ʩʦʚʝʨʰʠʪʴ ʜʝʡʩʪʚʠʝ, ʜʝʣʘʷ ʷʚʥʦʝ ʫʢʘʟʘʥʠʝ ʥʘ ʤʦʜʘʣʴʥʦʩʪʴ ʠʟʙʳʪʦʯʥʳʤ [1, ʩ. 211]. 

ɺ ʠʪʦʛʝ, ʘʥʘʣʠʟ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʤʦʜʘʣʴʥʳʤʠ ʛʣʘʛʦʣʘʤʠ ʚ ʢʦʤʝʜʠʡʥʦʤ ʜʠʘʣʦ-
ʛʝ ð ʵʪʦ ʚʳʩʰʠʡ ʧʠʣʦʪʘʞ ʧʝʨʝʚʦʜʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʪʨʝʙʫʶʱʠʡ ʥʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʩʢʨʫʧʫʣʸʟʥʦʩʪʠ, ʘ 
ʧʦʯʪʠ ʨʝʞʠʩʩʸʨʩʢʦʛʦ ʯʫʪʴʷ. ʇʨʷʤʦʡ, ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʧʝʨʝʚʦʜ ʟʜʝʩʴ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʛʨʳʚʘʝʪ, ʪʘʢ ʢʘʢ 
ʫʙʠʚʘʝʪ ʞʠʚʫʶ ʪʢʘʥʴ ʦʙʱʝʥʠʷ ʠ ʶʤʦʨ. ʋʩʧʝʭ ʢʨʦʝʪʩʷ ʚ ʛʠʙʢʦʤ ʩʦʯʝʪʘʥʠʠ ʩʪʨʘʪʝʛʠʡ: ʫʤʝʥʠʠ ʟʘʤʝʥʠʪʴ 
ʛʨʘʤʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫ ʥʘ ʣʝʢʩʠʯʝʩʢʫʶ, çʧʝʨʝʚʝʩʪʠè ʥʝ ʩʣʦʚʦ, ʘ ʠʥʪʝʥʮʠʶ ʛʦʚʦʨʷʱʝʛʦ, ʩʢʦʤʧʝʥʩʠʨʦ-
ʚʘʪʴ ʧʦʪʝʨʠ ʠ ʜʦʚʝʨʠʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʂʣʶʯʦʤ ʢ ʘʜʝʢʚʘʪʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʛʣʫʙʦʢʦʝ 
ʧʦʥʠʤʘʥʠʝ ʢʦʥʪʝʢʩʪʘ, ʭʘʨʘʢʪʝʨʘ ʧʝʨʩʦʥʘʞʘ ʠ ʪʦʡ ʢʦʤʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʢʦʪʦʨʫʶ ʨʝʰʘʝʪ ʨʝʧʣʠʢʘ ʚ ʢʦʥ-
ʢʨʝʪʥʦʡ ʩʮʝʥʝ. ʀʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʦʜʫ ʩʝʨʠʘʣʘ çɼʨʫʟʴʷè ʦʩʪʘʚʘʪʴʩʷ ʵʪʘʣʦʥʥʳʤ ð ʜʠʘʣʦʛʠ 
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ʟʚʫʯʘʪ ʝʩʪʝʩʪʚʝʥʥʦ, ʰʫʪʢʠ ʨʘʙʦʪʘʶʪ, ʘ ʈʵʡʯʝʣ, ʈʦʩʩ, ʄʦʥʠʢʘ, ʏʝʥʜʣʝʨ, ɼʞʦʫʠ ʠ ʌʠʙʠ ʧʦ-ʨʫʩʩʢʠ ʛʦʚʦ-
ʨʷʪ ʠ ʰʫʪʷʪ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʦʨʠʛʠʥʘʣʝ, ʩʦʭʨʘʥʷʷ ʚʩʸ ʩʚʦʝ ʦʙʘʷʥʠʝ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴ. 
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ЛИТЕРАТУРНОЕ ОБРАЗОВАНИЕ И 
ПАТРИОТИЧЕСКОЕ ВОСПИТАНИЕ КАК ФАКТОР 
ФОРМИРОВАНИЯ ГРАЖДАНСКОЙ 
ИДЕНТИЧНОСТИ  

Смаль Валентин Николаевич 
ʢ. ʬ. ʥ., ʜʦʮʝʥʪ, 

ʋɺʆ ñɹʨʝʩʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪʪ ʠʤʝʥʠ ɸ.ʉ. ʇʫʰʢʠʥʘò 
 

Аннотация: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʝʛʦ ʦʪʨʘʞʝʥʠʝ ʚ ʣʠʪʝʨʘʪʫ-
ʨʝ ʜʣʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʅʘ ʧʨʠʤʝʨʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʙʝʣʦʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʢʦʪʦʨʳʝ ʚʢʣʶ-
ʯʝʥʳ ʚ ʰʢʦʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʦʪʤʝʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ 
ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʶʥʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʚʦʩʧʠʪʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯ-
ʥʦʩʪʠ ʫ ʶʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʜʝʪʝʡ ʧʘʪʨʠʦʪʠʟʤʘ. 
Ключевые слова: ʧʘʪʨʠʦʪʠʟʤ, ʛʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʠʨʳ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ 
ʧʨʦʠʟʚʝʜʝʥʠʝ, ʣʠʪʝʨʘʪʫʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʮʠʦʥʘʣʴʥʦʝ ʩʘʤʦʩʦʟʥʘʥʠʝ. 
 

LITERARY EDUCATION AND PATRIOTIC UPBRINGING AS A FACTOR IN THE FORMATION OF CIVIC 
IDENTITY 

Smal Valentin Nikolaevich 
 
Abstract: The article examines the issue of civic identity and its reflection in the literature for the younger gen-
eration. Using the example of works of Belarusian literature that are included in the primary school curriculum 
in the Republic of Belarus, the peculiarities of patriotic education of the younger generation are noted. It is 
concluded that the upbringing of civic identity among the younger generation is becoming an important factor 
in the formation of patriotism in children. 
Keywords: patriotism, civic identity, value orientations, artwork, literary education, national identity. 

 
ʆʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʦʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ï ʧʘʪʨʠʦʪʠʯʝ-

ʩʢʦʝ. ɺʦʩʧʠʪʳʚʘʷ ʣʶʙʦʚʴ ʢ ʈʦʜʠʥʝ, ʯʫʚʩʪʚʦ ʛʦʨʜʦʩʪʠ ʟʘ ʠʩʪʦʨʠʯʝʩʢʦʝ ʧʨʦʰʣʦʝ ʙʝʣʦʨʫʩʦʚ, ʫ ʰʢʦʣʴʥʠ-
ʢʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ. ɹʝʣʘʨʫʩʴ ʩʝʛʦʜʥʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʤʦʨʘʣʴʥʳʭ 
ʚʳʟʦʚʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʜʥʘ ʠʟ ʟʘʜʘʯ 
ʤʦʣʦʜʸʞʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ɹʝʣʘʨʫʩʠ ʩʦʩʪʦʠʪ ʚ ʚʦʩʧʠʪʘʥʠʠ ʛʨʘʞʜʘʥʩʪʚʝʥʥʦʩʪʠ ʯʝʨʝʟ ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʦʟʥʘʥʠʠ ʣʠʯʥʦʩʪʠ 
ʩʚʦʝʡ ʧʨʠʯʘʩʪʥʦʩʪʠ ʢ ʩʦʮʠʫʤʫ ʠ ʝʛʦ ʠʥʪʝʨʝʩʘʤ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʜʣʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʯʠ-
ʪʘʪʝʣʷ ʮʝʥʥʦʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʣʫʯʰʠʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʫʩʪʨʝʤʣʝʥʠʷ. ɺ ʥʘʮʠʦ-
ʥʘʣʴʥʦʡ ʪʨʘʜʠʮʠʠ ʙʝʣʦʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚʩʝʛʜʘ ʙʳʣʦ ʞʝʣʘʥʠʝ ʚʦʩʧʠʪʘʪʴ ʫ ʯʝʣʦʚʝʢʘ ʧʘʪʨʠʦʪʠʟʤ ʠ 
ʯʝʣʦʚʝʢʦʣʶʙʠʝ, ʫʤʝʥʠʝ ʩʦʯʫʚʩʪʚʦʚʘʪʴ ʠ ʧʨʠʭʦʜʠʪʴ ʥʘ ʧʦʤʦʱʴ ʣʶʜʷʤ ʚ ʣʶʙʦʡ ʩʠʪʫʘʮʠʠ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʪʨʝʤʠʪʩʷ ʚʳʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʜʫ-
ʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʰʢʦʣʴʥʠʢʦʚ ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʫʶ 
ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʛʫʤʘʥʠʩʪʠʯʝʩʢʠʡ ʚʟʛʣʷʜ ʥʘ ʞʠʟʥʴ. 
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ʇʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ ʠʤʝʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʛʘʨʤʦʥʠʯʥʦʡ ʣʠʯʥʦʩʪʠ. ʇʘʪʨʠʦʪʠʟʤ ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʚʘʞʝʥʠʷ ʢ ʩʚʦʝʡ ʩʝʤʴʝ, ʩ ʛʦʨʜʦʩʪʠ ʟʘ ʜʦʩʪʠʞʝʥʠʷ 
ʩʚʦʠʭ ʧʨʝʜʢʦʚ ʠ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ, ʩ ʣʶʙʚʠ ʢ ʤʘʣʦʡ ʨʦʜʠʥʝ. ɺ ʚʦʩʧʠʪʘʥʠʠ ʧʘʪʨʠʦʪʠʟʤʘ ʠ ʛʨʘʞʜʘʥ-
ʩʪʚʝʥʥʦʩʪʠ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʣʠʪʝʨʘʪʫʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʰʢʦʣʝ, ʢʦʪʦʨʦʝ ʥʘʯʠʥʘʝʪʩʷ ʩ 
ʧʝʨʚʳʭ ʰʘʛʦʚ ʰʢʦʣʴʥʠʢʘ. ʉ ʧʝʨʚʳʭ ʩʪʨʘʥʠʮ çɹʫʢʚʘʨʷè ʶʥʳʡ ʨʝʮʠʧʠʝʥʪ ʧʨʠʦʙʱʘʝʪʩʷ ʢ ʜʫʭʦʚʥʦ-
ʥʨʘʚʩʪʚʝʥʥʦʤʫ ʠ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʘʩʧʝʢʪʫ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. ɹʫʢʚʘʣʴʥʦ ʩ ʧʝʨʚʳʭ ʩʪʨʘʥʠʮ ʢʥʠ-
ʛʠ ʜʣʷ ʧʝʨʚʦʢʣʘʩʩʥʠʢʦʚ ʠʜʝʪ ʦʙʨʘʱʝʥʠʝ ʢ ʨʝʙʝʥʢʫ ʣʶʙʠʪʴ ʈʦʜʠʥʫ ʠ ʛʦʨʜʠʪʴʩʷ ʩʚʦʝʡ ʩʪʨʘʥʦʡ. ʅʝʜʘʨʦʤ 
ʣʝʡʪʤʦʪʠʚʦʤ ʵʪʦʛʦ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚʳʙʨʘʥʳ ʩʣʦʚʘ ʧʨʦʩʚʝʪʠʪʝʣʷ ʌʨʘʥʮʠʩʢʘ ʉʢʦʨʠʥʳ, ʯʝ-
ʣʦʚʝʢʘ ʚʳʩʦʢʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ: çɸʜ ʥʘʨʘʜʞʵʥʥʷ ʟʚʷʨʳ ʟʥʘʶʮʴ ʷʤʳ ʩʚʘʝ; ʧʪʫʰʢʽ 
ʚʝʜʘʶʮʴ ʛʥʸʟʜʳ ʩʚʘʝ; ʨʳʙʳ ˄ ʤʦʨʳ ʽ ʨʵʢʘʭ ʯʫʶʮʴ ʚʽʨʳ ʩʚʘʝ; ʧʯʦʣʳ ʙʘʨʦʥʷʮʴ ʚʫʣʣʽ ʩʚʘʝ, ï ʛʵʪʘʢ ʞʘ ʽ 
ʣʶʜʟʽ, ʜʟʝ ʥʘʨʘʜʟʽʣʽʩʷ ʽ ˄ʩʢʦʨʤʣʝʥʳʷ é ʜʘ ʪʘʛʦ ʤʝʩʮʘ ʚʷʣʽʢʫʶ ʣʘʩʢʫ ʤʘʶʮʴè [1, ʩ. 3]. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʷ ʚʠʜʝʪʴ ʥʝʧʦʚʪʦ-
ʨʠʤʦʝ ʚʝʣʠʢʦʣʝʧʠʝ ʤʠʨʘ ʧʨʠʨʦʜʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ çɹʫʢʚʘʨʴè ʚʢʣʶʯʝʥʦ ʩʪʠʭʦʪʚʦʨʝʥʠʝ çʄʫʟʳʢʘʥ-
ʪʳè ʦʜʥʦʛʦ ʠʟ ʧʝʨʚʳʭ ʙʝʣʦʨʫʩʩʢʠʭ ʩʦʩʪʘʚʠʪʝʣʝʡ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʗʢʫʙʘ ʂʦʣʘʩʘ. ʕʪʦ 
ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʵʪʠʟʠʨʫʝʪ ʤʠʨ ʙʝʣʦʨʫʩʩʢʦʡ ʧʨʠʨʦʜʳ ʠ ʫʯʠʪ ʶʥʦʛʦ ʯʠʪʘʪʝʣʷ ʟʘʤʝʯʘʪʴ 
ʚ ʦʙʳʯʥʦʤ ʥʝʦʙʳʯʥʦʝ çɺʦʩʴ ʧʨʳʡʰʣʽ ʤʫʟʳʢʽ / ʯʘʨʘʜʦʡ ʚʷʣʽʢʘʡ. / ɻʨʘ˄ ʥʘ ʩʢʨʳʧʘʯʮʳ ʢʘʤʘʨ, / ʥʘ 
ʜʫʜʘʯʮʳ ï ʯʤʝʣʴ-ʜʫʜʘʨ. // ʄʫʭʘ ʥʘ ʮʳʤʙʘʣʘʭ / ʩʪʨʫʥʳ ʢʘʣʳʭʘʣʘ. / ɸ ʯʳʨʚʦʥʳ ʢʦʥʽʢ / ʞʘʨʳ˄ ʫ ʛʘʨʤʦʥʽʢè 
[1, ʩ. 94]. ʇʨʦʩʣʘʚʣʝʥʠʝ ʤʠʨʘ ʧʨʠʨʦʜʳ ʧʨʠʜʘʝʪ ʶʥʦʤʫ ʯʠʪʘʪʝʣʶ ʯʫʚʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʚʦʩʭʠʱʝʥʠʷ ʦʪ ʦʪ-
ʢʨʳʪʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ, ʥʦ ʠ ʛʦʨʜʦʩʪʴ ʟʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʢʨʦʚʠʱ ʧʨʠʨʦʜʳ: çʋ ʥʘʰʳʤ ʢʨʘʽ ï ɹʝʣʘʨʫʩʽ ï / 
ʸʩʮʴ ʙʫʩʣʳ, ʩʘʨʦʢʽ, ʛʫʩʽ. / ɯ ʚʷʜʫʮʮʘ ʥʘ ʙʘʣʦʪʘʭ / ʞʫʨʘ˄ʣʽ ˄ ʛʫʩʪʳʭ ʯʘʨʦʪʘʭ. / ʇʘʯʥʫʮʴ ʭʦʨʘʤ ï ʥʝ 
ʟʜʟʽʚʽʮʮʘ! / ɪʩʮʴ ʜʟʝ ʧʝʮʴ ʽ ʚʝʩʷʣʽʮʮʘ!è [1, ʩ. 110] (ʩʪʠʭʦʪʚʦʨʝʥʠʝ çʅʘʰʠ ʧʪʠʮʳè ɸʣʝʩʴ ɻʫʨʣʦ). 

ʆʪ ʣʦʢʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʚʦʝʡ ʈʦʜʠʥʳ ʩʦ ʩʪʨʘʥʠʮ çɹʫʢʚʘʨʷè ʜʝʪʠ ʧʦʩʪʠʛʘʶʪ ʚʝʣʠʯʠʝ ʈʦʜʠʥʳ-
ɹʝʣʘʨʫʩʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʚʦʶ ʥʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʥʫʶ ʠ ʚʝʣʠʯʝʩʪʚʝʥʥʫʶ ʠʩʪʦʨʠʶ ʯʝʤ ʜʨʫʛʠʝ ʩʪʨʘʥʳ: 
çʊʳ ʪʫʪ ʥʘʨʘʜʟʽ˄ʩʷ. ʊʫʪ ʥʘʨʘʜʟʽʣʽʩʷ ʪʚʘʝ ʙʘʮʴʢʽ ï ʪʘʪʘ ʽ ʤʘʤʘ. ɯ ʙʘʮʴʢʽ ʪʚʘʽʭ ʙʘʮʴʢʦ˄. ʊʘʤʫ ʽ ʥʘʟʳʚʘʝʤ 
ʤʳ ɹʝʣʘʨʫʩʴ ʩʚʘʸʶ ɹʘʮʴʢʘ˄ʰʯʳʥʘʶ. ɪʩʮʴ ʥʘ ʩʚʝʮʝ ʢʨʘʽʥʳ, ʤʝʥʰʳʷ ʟʘ ɹʝʣʘʨʫʩʴ. ɪʩʮʴ ʙʦʣʴʰʳʷ. ɸʣʝ 
ʈʦʜʟʽʤʫ ʣʶʙʽʤ ʤʳ ʥʝ ʟʘ ʪʦʝ, ʰʪʦ ʷʥʘ ʚʷʣʽʢʘʷ ʮʽ ʙʘʛʘʪʘʷ. ɸ ʟʘ ʪʦʝ, ʰʪʦ ʷʥʘ ʥʘʰʘè [1, ʩ. 126]. ɿʜʝʩʴ ʞʝ 
ʜʝʪʠ ʟʥʘʢʦʤʷʪʩʷ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʠʩʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʠ ʟʥʘʤʝʥʠʪʳʤʠ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤʠ: ɽʬʨʦʩʠʥʴʝʡ 
ʇʦʣʦʮʢʦʡ, ʂʠʨʠʣʣʦʤ ʊʫʨʦʚʩʢʠʤ, ɺʩʝʩʣʘʚʦʤ ʏʘʨʦʜʝʝʤ ʠ ʜʨʫʛʠʤʠ. 

ʅʘ ʚʪʦʨʦʤ ʛʦʜʫ ʦʙʫʯʝʥʠʷ ʯʝʨʝʟ ʧʨʦʠʟʚʝʜʝʥʠʷ ʫʯʝʙʥʠʢʘ çʃʠʪʝʨʘʪʫʨʥʦʝ ʯʪʝʥʠʝè ʨʘʩʰʠʨʷʝʪʩʷ ʧʦ-
ʥʷʪʠʝ ʈʦʜʠʥʳ. ɺ ʨʘʟʜʝʣʝ çʄʦʝʡ ʈʦʜʠʥʳ ʫʜʠʚʠʪʝʣʴʥʳʡ ʤʠʨè ʚʦʩʧʝʚʘʝʪʩʷ ʥʝʧʦʚʪʦʨʠʤʳʡ ʨʦʜʥʦʡ ʢʨʘʡ, 
ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʨʦʜʥʳʤʠ ʠ ʙʣʠʟʢʠʤʠ ʣʶʜʴʤʠ. ʇʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʦʢʦʣʝʥʠʡ, ʢʘʢ ʧʦʜʯʝʨ-
ʢʠʚʘʝʪʩʷ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚ ʧʘʪʨʠʦʪʠʟʤʘ ʯʝʣʦʚʝʢʘ: çʄʳ ʣʝʪʘʤ ʙʳʣʽ ʥʘ ʨʘʜʟʽʤʝ 
ʤʘʽʭ ʜʟʷʜʫʣʽ ʽ ʙʘʙʫʣʽ, ʧʘʚʝʜʘʤʽ˄ ʃʷʥʦʢ. ï ʊʘʤ ʪʘʢ ʮʫʜʦ˄ʥʘ, ʧʪʫʰʢʽ ʩʧʷʚʘʶʮʴ, ʨʵʯʢʘè [2, ʩ. 25]. ʉʝʤʴʷ ʠ 
ʈʦʜʠʥʘ ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ ʜʝʪʴʤʠ ʢʘʢ ʝʜʠʥʦʝ ʠ ʥʝʜʝʣʠʤʦʝ ʮʝʣʦʝ: çʅʘʜ ʟʷʤʣʸʡ ʢʨʳʣʷʝ ʙʫʩʝʣ. / ʉʢʘʯʫʮʴ 
ʢʦʥʽʢʽ ˄ ʪʨʘʚʝ. / ɼʟʝʜ ʞʳʚʝ ˄ ɹʝʣʘʨʫʩʽ, / ɯ ʙʘʙʫʣʷ ʪʫʪ ʞʳʚʝ. // ʊʫʪ ʞʳʚʫʮʴ ʽ ʪʘʪʘ ʟ ʤʘʤʘʡ, ʙʨʘʮʽʢ ʤʦʡ, ʤʘʷ 
ʩʷʩʪʨʘ. / ʊʫʪ ʞʳʚʫ ʽ ʷ ʪʘʢʩʘʤʘ. / ɹʝʣʘʨʫʩʴ ï ʥʘʰ ʨʦʜʥʳ ʢʨʘʡè [2, ʩ. 26] (ʩʪʠʭʦʪʚʦʨʝʥʠʝ çɹʝʣʦʨʫʩʩʢʠʡ 
ʢʨʘʡè ɸʥʘʪʦʣʠʷ ɿʝʢʦʚʘ). 

ʇʨʦʙʫʞʜʘʶʪ ʧʘʪʨʠʦʪʠʯʝʩʢʠʝ ʯʫʚʩʪʚʘ ʶʥʳʭ ʯʠʪʘʪʝʣʝʡ ʠ ʠʩʢʦʥʥʳʝ ʩʠʤʚʦʣʳ ɹʝʣʘʨʫʩʠ ï  ʣʝʥ 
(ʬʦʣʴʢʣʦʨʥʘʷ ʧʝʩʥʷ çʆʭ, ʠ ʩʝʷʣʘ ʋʣʴʷʥʠʮʘ ʣʝʥʦʢè, ʩʪʠʭʦʪʚʦʨʝʥʠʝ çʃʸʥ-ʣʝʥʦʢè ʅʠʢʦʣʘʷ ʏʝʨʥʷʚʩʢʦʛʦ), 
ʮʚʝʪʦʢ ʚʘʩʠʣʸʢ (ʩʪʠʭʦʪʚʦʨʝʥʠʝ çɺʘʩʠʣʸʢè ɺʘʩʠʣʠʷ ɾʫʢʦʚʠʯʘ), ʟʫʙʨ (ʨʘʩʩʢʘʟ çʍʦʟʷʠʥ ʧʫʱʠè ɺʠʪʘʣʠʷ 
ɺʦʣʴʩʢʦʛʦ). 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʛʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʩʪʘʣʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
ʅʝʨʝʜʢʦ ʚ ʛʣʦʙʘʣʠʟʦʚʘʥʥʦʤ ʤʠʨʝ ʨʘʟʤʳʚʘʶʪʩʷ ʛʨʘʥʠʮʳ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʛʦ, ʘ ʤʦ-
ʣʦʜʝʞʴ ʩ ʣʝʛʢʦʩʪʴʶ ʧʨʠʥʠʤʘʝʪ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ çʯʝʣʦʚʝʢʘ ʤʠʨʘè. ʇʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʫ ʯʝʣʦʚʝʢʘ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪ ʩʦʮʠʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʯʣʝʥʘ ʦʙʱʝʩʪʚʘ. 

ʀʤʝʥʥʦ ʣʠʪʝʨʘʪʫʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʰʢʦʣʝ ʠʤʝʝʪ ʮʝʣʴʶ ʧʨʠʦʙʱʝʥʠʝ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʢ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʧʨʦʙʣʝʤʘʤʠ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʥʷʪʠʝ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʞʠʟʥʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʋʞʝ ʩ 
ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʧʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʥʘʯʠʥʘʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʯʝʣʦʚʝʢ ʞʠʚʝʪ ʚ ʩʦʮʠʫʤʝ ʠ ʝʛʦ ʚʢʣʘʜ 
ʚ ʞʠʟʥʴ ʦʙʱʝʩʪʚʘ ʦʯʝʥʴ ʚʘʞʝʥ: çɻʵʪʘ ʞ ʪʘʢ ʮʫʜʦ˄ʥʘ ï ʢʦʞʥʳ ʜʟʝʥʴ ʜʘʚʝʜʚʘʮʮʘ ʧʨʘ ʰʪʦʩʴʮʽ ʥʦʚʘʝ! / ï 
ɻʵʪʘ ʧʨʘʚʽʣʴʥʘ. ʗ ʚʳʨʘʰʳʣʘ: ʢʘʣʽ ʚʳʨʘʩʪʫ, ʘʙʘʚʷʟʢʦʚʘ ʙʫʜʫ ʧʨʘʮʘʚʘʮʴ ʫ ʰʢʦʣʝ ʥʘʩʪʘ˄ʥʽʮʘʡ. ï ɸ ʷ ʙʫʜʫ, 
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ʷʢ ʤʦʡ ʪʘʪʘ, ʘʬʽʮʝʨʘʤ-ʧʘʛʨʘʥʽʯʥʽʢʘʤè [3, ʩ. 4]. ʀʤʝʥʥʦ ʩ ʧʦʥʠʤʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ 
ʥʘʯʠʥʘʝʪʩʷ ʛʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ. ɺ ʩʪʠʭʦʪʚʦʨʝʥʠʠ çʂʪʦ ʥʘʯʠʥʘʝʪ ʜʝʥʴ?è ʕʜʜʠ ʆʛʥʝʮʚʝʪ ʧʦʜʯʝʨʢʠ-
ʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʨʫʜʘ ʚʩʝʭ ʣʶʜʝʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʦʙʱʝʩʪʚʘ: çʈʘʥʝʡ ʟʘ 
˄ʩʽʭ ʫʩʪʘ˄ ʰʘʬʸʨ, / ʇʘʙʝʛ ʜʘ ʛʘʨʘʞʘ. / ʅʝ ʣʶʙʽʮʴ ʩʦʥʥʘʡ ʮʽʰʳʥʽ / ɻʘʨʘʯʘʷ ʜʫʰʘ! // ʋʩʪʘʥʝ ʨʘʥʘ ʭʣʝʙʘʧʸʢ, / 
ɸʜʯʫʝ ʩʤʘʯʥʳ ʧʘʭ, / ɯ ʧʦʡʜʟʝ ʞʳʪʥʽ ʩʚʝʞʳ ʭʣʝʙ / ɿ ʨʫʤʷʥʮʘʤ ʥʘ ʰʯʘʢʘʭ. // ʉʧʳʪʘʡʩʷ ˄ ʩʦʥʮʘ ʽ ʟʷʤʣʽ, / 
ʉʧʳʪʘʡʩʷ ˄ ʯʳʩʪʳʭ ʨʵʢ: / ï ʍʪʦ ʧʘʯʳʥʘʝ ʥʦʚʳ ʜʟʝʥʴ? / ï ʈʘʙʦʯʳ ʯʘʣʘʚʝʢè [3, ʩ. 8]. 

ʉʦʩʪʘʚʠʪʝʣʠ ʫʯʝʙʥʠʢʦʚ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʫʚʝʨʝʥʳ, ʯʪʦ ʩʯʘʩʪʣʠʚʦʝ ʙʫʜʫʱʝʝ ɹʝʣʘʨʫʩʠ ʥʝ-
ʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʯʠʪʘʥʠʷ ʧʘʤʷʪʠ ʦ ʛʝʨʦʠʯʝʩʢʠʭ ʠ ʪʨʘʛʠʯʝʩʢʠʭ ʩʪʨʘʥʠʮʘʭ ʙʝʣʦʨʫʩʩʢʦʛʦ ʧʨʦʰʣʦʛʦ. ʊʝʤʘ 
ʛʝʥʦʮʠʜʘ ʙʝʣʦʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʨʘʩʢʨʳʚʘʝʪʩʷ ʜʣʷ ʶʥʳʭ ʯʠʪʘʪʝ-
ʣʝʡ ʯʝʨʝʟ ʨʘʩʩʢʘʟ çʄʦʷ ɹʝʣʘʨʫʩʴè ɺʣʘʜʠʤʠʨʘ ʂʦʨʦʪʢʝʚʠʯʘ: çɻʵʪʘ ʛʝʨʘʽʯʥʘʷ ʟʷʤʣʷ. ɹʝʟʣʽʯ ʨʘʟʦ˄, ʟ 
ʧʘʯʘʪʢʫ ʜʟʸʥ, ʛʨʫʢʘʪʘʣʽ ʧʘ ʸʡ ʢʘʣʷʩʥʽʮʳ ʚʘʡʥʳ. ɹʝʣʘʨʫʩʴ ʟʘ˄ʩʸʜʳ ʤʫʞʥʘ ʽ ʜʘ ʢʘʥʮʘ ʙʘʨʘʥʽʣʘ ʩʚʘʶ 
ʧʨʘ˄ʜʫ ʽ ʚʝʨʫ.  ɪʩʮʴ ʽ ʛʦʨʢʘʷ ʧʘʤʷʮʴ ʫ ʤʘʸʡ ʟʷʤʣʽ. ɼʳʢ ʷʢ ʽʥʘʯʘʡ, ʢʘʣʽ ʢʦʞʥʳ ʪʨʵʮʽ ʞʳʭʘʨ ɹʝʣʘʨʫʩʽ 
ʟʘʛʽʥʫ˄ ʫ ʘʧʦʰʥʶʶ ʚʘʡʥʫè [4, ʩ. 51]. 

ʂʘʞʜʳʡ ʫʯʝʙʥʠʢ ʧʦ ʙʝʣʦʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʧʨʦʧʠʪʘʥ ʧʘʪʨʠʦʪʠʯʝʩʢʠʤ 
ʧʘʬʦʩʦʤ. ʂʘʞʜʦʝ ʠʟ ʧʦʜʦʙʨʘʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʶʥʳʭ ʯʠʪʘʪʝʣʝʡ ʟʘʢʣʘʜʳʚʘʝʪ ʬʫʥʜʘʤʝʥʪ ʥʘʮʠʦ-
ʥʘʣʴʥʦʛʦ ʩʘʤʦʩʦʟʥʘʥʠʷ, ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʚʝʜʴ ʙʝʟ ʵʪʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʚʦʩʧʠʪʘʪʴ ʥʘʩʪʦʷʱʝʛʦ 
ʧʘʪʨʠʦʪʘ ʠ ʛʨʘʞʜʘʥʠʥʘ. ɿʘʢʨʳʚʘʝʪ ʙʫʢʚʘʨʴ ʜʣʷ 4 ʢʣʘʩʩʘ ʩʪʠʭʦʪʚʦʨʝʥʠʝ çʂʣʽʯʘ ʚʝʮʝʨ ʩʚʝʞʳè ʕʜʜʠ 
ʆʛʥʷʮʚʝʪ, ʢʦʪʦʨʳʡ ʧʨʦʩʣʘʚʣʷʝʪ ʥʝʧʦʚʪʦʨʥʦʩʪʴ ʙʝʣʦʨʫʩʩʢʦʡ ʟʝʤʣʠ: çéʂʦʞʥʳ ʢʫʪ ʨʘʜʟʽʤʳ ï / ɻʵʪʘ ʙʳʣʴ 
ʽ ʢʘʟʢʘ. / ʂʣʽʯʘ ʢʨʘʡ ʣʶʙʽʤʳ: / ï ɼʟʝʮʽ, ʢʘʣʽ ʣʘʩʢʘ!ò [5, ʩ. 127]. 
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Abstract: The article examines the problems of translating socio-political realia functioning in the texts of 
English-language mass media. The relevance of the work is determined by the intensive intercultural 
exchange in the context of globalization and the need for adequate transmission of specific concepts, 
institutions and phenomena of the political life of English-speaking countries into Russian. The aim of the study 
is to systematize the main types of translation difficulties that arise when working with such realia and to 
analyze strategies for overcoming them. The work uses the methods of comparative and contextual analysis. 
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ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʝʨʝʚʦʜ ʪʝʢʩʪʦʚ ʘʥʛʣʦʷʟʳʯʥʳʭ 

ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʉʄʀ), ʦʩʚʝʱʘʶʱʠʭ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʫʶ ʞʠʟʥʴ, ʧʨʠʦʙʨʝʪʘʝʪ 
ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʫ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʘʫʜʠʪʦʨʠʠ. ʊʝʢʩʪʳ 
ʉʄʀ ʥʘʩʳʱʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʧʦʥʷʪʠʷʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʫʥʠʢʘʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦ-
ʙʳʪʠʷ, ʩʦʮʠʘʣʴʥʳʝ ʧʨʘʢʪʠʢʠ ʠ ʢʫʣʴʪʫʨʥʳʝ ʢʦʜʳ ʩʪʨʘʥ ʠʩʭʦʜʘ. ʕʪʠ ʧʦʥʷʪʠʷ, ʦʪʥʦʩʠʤʳʝ ʚ ʧʝʨʝʚʦʜʦʚʝ-
ʜʝʥʠʠ ʢ çʨʝʘʣʠʷʤè ʠʣʠ çʙʝʟʵʢʚʠʚʘʣʝʥʪʥʦʡ ʣʝʢʩʠʢʝè, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ 
ʧʨʦʙʣʝʤ ʜʣʷ ʧʝʨʝʚʦʜʯʠʢʘ. ʀʭ ʘʜʝʢʚʘʪʥʘʷ ʧʝʨʝʜʘʯʘ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʛʣʫʙʦʢʦʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʟʥʘ-
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ʥʠʷ, ʥʦ ʠ ʦʩʥʦʚʘʪʝʣʴʥʦʡ ʬʦʥʦʚʦʡ, ʩʪʨʘʥʦʚʝʜʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʉʦʛʣʘʩʥʦ ʉ. ɺʣʘʭʦʚʫ 
ʠ ʉ. ʌʣʦʨʠʥʫ, ʨʝʘʣʠʠ ï ʵʪʦ çʩʣʦʚʘ (ʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ), ʥʘʟʳʚʘʶʱʠʝ ʦʙʲʝʢʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʞʠʟʥʠ 
(ʙʳʪʘ, ʢʫʣʴʪʫʨʳ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ) ʦʜʥʦʛʦ ʥʘʨʦʜʘ ʠ ʯʫʞʜʳʝ ʜʨʫʛʦʤʫè [1, ʩ. 47]. ɺ 
ʢʦʥʪʝʢʩʪʝ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʤʝʜʠʘʪʝʢʩʪʦʚ ʵʪʠ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʢʦʥʢʨʝʪʥʳʤʠ (Capitol 
Hill), ʪʘʢ ʠ ʘʙʩʪʨʘʢʪʥʳʤʠ (checks and balances). 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʧʝʮʠʬʠʢʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʘʣʠʡ ʚ ʘʥʛʣʦʷʟʳʯ-
ʥʳʭ ʉʄʀ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʧʝʨʝʚʦʜʫ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 1) 
ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʠʧʳ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʘʣʠʡ; 2) ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʠʭ ʧʝʨʝʚʦ-
ʜʘ; 3) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʤʝʥʷʝʤʳʝ ʧʝʨʝʚʦʜʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʠʝʤʳ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʘʣʠʡ ʚ ʘʥʛʣʦʷʟʳʯʥʳʭ ʉʄʀ 
ɺ ʨʘʤʢʘʭ ʤʝʜʠʘʜʠʩʢʫʨʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʫʩʪʦʡʯʠʚʳʭ ʛʨʫʧʧ ʨʝʘʣʠʡ, ʨʝʛʫʣʷʨʥʦ ʚʳʟʳ-

ʚʘʶʱʠʭ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʝʨʝʚʦʜʝ. 
1. ʇʦʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʜʦʣʞʥʦʩʪʠ ʠ ʧʨʦʮʝʜʫʨʳ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʥʘʟʚʘʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʜʦʣʞʥʦʩʪʝʡ, ʯʘʩʪʦ ʥʝ ʠʤʝʶʱʠʭ ʧʨʷʤʳʭ 
ʘʥʘʣʦʛʦʚ ʚ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ. ʅʘʧʨʠʤʝʨ, Speaker of the House of Representatives ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ 
çʩʧʠʢʝʨ ʇʘʣʘʪʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡè, ʥʦ ʩʘʤʘ ʜʦʣʞʥʦʩʪʴ ʥʝʩʝʪ ʠʥʳʝ ʧʦʣʥʦʤʦʯʠʷ ʠ ʢʦʥʥʦʪʘʮʠʠ, ʥʝʞʝʣʠ 
ʧʦʩʪ ʧʨʝʜʩʝʜʘʪʝʣʷ ʦʜʥʦʡ ʠʟ ʧʘʣʘʪ ʨʦʩʩʠʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ. ʇʨʦʮʝʜʫʨʘ filibuster (ʙʝʩʢʦʥʝʯʥʦʝ ʦʙʩʫʞ-
ʜʝʥʠʝ ʟʘʢʦʥʦʧʨʦʝʢʪʘ ʩ ʮʝʣʴʶ ʩʨʳʚʘ ʝʛʦ ʧʨʠʥʷʪʠʷ) ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʜʣʷ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 
ʉʐɸ ʠ ʪʨʝʙʫʝʪ ʣʠʙʦ ʫʩʪʦʷʚʰʝʡʩʷ ʪʨʘʥʩʢʨʠʧʮʠʠ çʬʠʣʠʙʘʩʪʝʨè, ʣʠʙʦ ʨʘʟʚʝʨʥʫʪʦʛʦ ʦʧʠʩʘʥʠʷ. ɼʨʫʛʠʝ 
ʧʨʠʤʝʨʳ: electoral college (ʂʦʣʣʝʛʠʷ ʚʳʙʦʨʱʠʢʦʚ), by-election (ʜʦʚʳʙʦʨʳ), PMQs (Prime Ministerôs 
Questions ï ʚʨʝʤʷ ʚʦʧʨʦʩʦʚ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʫ ʚ ʙʨʠʪʘʥʩʢʦʤ ʧʘʨʣʘʤʝʥʪʝ). 

2. ʆʙʱʝʩʪʚʝʥʥʳʝ ʜʚʠʞʝʥʠʷ, ʠʜʝʦʣʦʛʠʠ ʠ çʤʝʤʳè. 
ʉʦʚʨʝʤʝʥʥʳʡ ʤʝʜʠʘʜʠʩʢʫʨʩ ʙʳʩʪʨʦ ʛʝʥʝʨʠʨʫʝʪ ʠ ʧʦʧʫʣʷʨʠʟʠʨʫʝʪ ʥʦʚʳʝ ʪʝʨʤʠʥʳ ʜʣʷ ʦʙʦʟʥʘʯʝ-

ʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʷʚʣʝʥʠʡ. ʗʨʢʠʡ ʧʨʠʤʝʨ ï woke culture (çʢʫʣʴʪʫʨʘ ʧʨʦʙʫʞʜʝʥʥʦʩʪʠè), ʦʧʠʩʳʚʘʶʱʘʷ 
ʠʜʝʦʣʦʛʠʶ ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʦʧʨʦʩʘʤ ʨʘʩʳ, ʛʝʥʜʝʨʘ ʠ ʠʜʝʥʪʠʯʥʦʩʪʠ. 
ʇʝʨʝʚʦʜ ʪʝʨʤʠʥʘ woke ʢʨʘʡʥʝ ʩʣʦʞʝʥ ʚʚʠʜʫ ʝʛʦ ʤʥʦʛʦʟʥʘʯʥʦʩʪʠ ʠ ʩʠʣʴʥʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʦʮʝʥʦʯʥʦʡ 
ʥʘʛʨʫʟʢʠ ʚ ʨʘʟʥʳʭ ʘʫʜʠʪʦʨʠʷʭ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʠʩʘʪʝʣʴʥʳʝ ʚʘʨʠʘʥʪʳ: çʙʜʠʪʝʣʴʥʦʩʪʴ ʢ ʩʦʮʠʘʣʴ-
ʥʦʡ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠè, çʜʚʠʞʝʥʠʝ ʟʘ ʩʦʮʠʘʣʴʥʫʶ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴè. ʉʶʜʘ ʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ 
ʧʦʥʷʪʠʷ, ʢʘʢ cancel culture (çʢʫʣʴʪʫʨʘ ʦʪʤʝʥʳè), identity politics (ʠʜʝʥʪʠʪʘʨʥʘʷ ʧʦʣʠʪʠʢʘ, ʧʦʣʠʪʠʢʘ ʠʜʝʥ-
ʪʠʯʥʦʩʪʠ). 

3. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʠ ʢʨʠʟʠʩʳ. ʄʝʜʠʘ ʯʘʩʪʦ ʩʦʟʜʘʶʪ ʢʨʘʪʢʠʝ, ʟʘʧʦʤʠʥʘʶʱʠʝʩʷ 
ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʩʣʦʞʥʳʭ ʩʦʙʳʪʠʡ. Brexit ï ʩʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʧʨʠʤʝʨ, ʚʦʰʝʜʰʠʡ ʚ ʷʟʳʢʠ ʤʠʨʘ ʙʝʟ 
ʧʝʨʝʚʦʜʘ. ɸʥʘʣʦʛʠʯʥʦ, shutdown (ʧʨʠʦʩʪʘʥʦʚʢʘ ʨʘʙʦʪʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʉʐɸ ʠʟ-ʟʘ 
ʦʪʩʫʪʩʪʚʠʷ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʙʶʜʞʝʪʘ) ʧʝʨʝʚʦʜʠʪʩʷ ʦʧʠʩʘʪʝʣʴʥʦ ʢʘʢ çʧʨʠʦʩʪʘʥʦʚʢʘ ʨʘʙʦʪʳ 
ʧʨʘʚʠʪʝʣʴʩʪʚʘè ʠʣʠ çh ʘʪʜʘʫʥè (ʪʨʘʥʩʢʨʠʧʮʠʷ). 

ʅʘʟʚʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʢʘʥʜʘʣʦʚ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ ʨʝʘʣʠʠ: Watergate (ʋʦʪʝʨʛʝʡʪ), Irangate (ʀʨʘʥ-
ʛʝʡʪ), ʛʜʝ ʢʦʤʧʦʥʝʥʪ -gate ʩʪʘʣ ʧʨʦʜʫʢʪʠʚʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʩʣʦʚ ʚ ʨʘʟʥʳʭ ʷʟʳʢʘʭ. 

4. ʉʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʘʣʠʠ. ʕʪʘ ʛʨʫʧʧʘ ʦʪʨʘʞʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʝʩʷ 
ʨʝʛʠʦʥʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʬʝʥʦʤʝʥʳ. The Rust Belt (çʈʞʘʚʳʡ ʧʦʷʩè) ï ʨʝʛʠʦʥ ʥʘ ʩʝ-
ʚʝʨʦ-ʚʦʩʪʦʢʝ ʉʐɸ, ʧʝʨʝʞʠʚʘʶʱʠʡ ʫʧʘʜʦʢ ʪʷʞʝʣʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʝʚʦʜ ʪʨʝʙʫʝʪ ʧʦʷʩʥʝʥʠʷ. The 
Bible Belt (çɹʠʙʣʝʡʩʢʠʡ ʧʦʷʩè) ï ʨʝʛʠʦʥ ʩ ʩʠʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʧʨʦʪʝʩʪʘʥʪʠʟʤʘ. The 
Establishment (çʠʩʪʝʙʣʠʰʤʝʥʪè) ï ʧʨʘʚʷʱʠʝ ʵʣʠʪʳ, ʩʠʩʪʝʤʘ ʚʣʘʩʪʠ. Lobby (ʣʦʙʙʠ) ʠ ʧʨʦʠʟʚʦʜʥʦʝ 
lobbyist (ʣʦʙʙʠʩʪ) ʩʪʘʣʠ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʤʘʤʠ, ʥʦ ʠʭ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦ ʪʨʝʙʫʝʪ ʫʪʦʯʥʝʥʠʷ ʜʣʷ ʨʫʩʩʢʦ-
ʷʟʳʯʥʦʛʦ ʯʠʪʘʪʝʣʷ. 

5. ʆʢʢʘʟʠʦʥʘʣʴʥʳʝ ʥʝʦʣʦʛʠʟʤʳ ʠ ʤʝʜʠʡʥʳʝ ʷʨʣʳʢʠ. ʇʦʣʠʪʠʯʝʩʢʘʷ ʞʫʨʥʘʣʠʩʪʠʢʘ ʠʟʦʙʠʣʫʝʪ 
ʵʢʩʧʨʝʩʩʠʚʥʳʤʠ ʩʦʟʜʘʥʠʷʤʠ: Obamacare (ʦ ʨʝʬʦʨʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɹʘʨʘʢʘ ʆʙʘʤʳ), Benedict Arnold 
(ʧʨʝʜʘʪʝʣʴ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʠʩʪʦʨʠʯʝʩʢʦʡ ʬʠʛʫʨʦʡ), to gerrymander (ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʛʨʘʥʠʮʘʤʠ ʠʟʙʠʨʘ-
ʪʝʣʴʥʳʭ ʦʢʨʫʛʦʚ). ʕʪʠ ʝʜʠʥʠʮʳ ʯʘʩʪʦ ʦʩʥʦʚʘʥʳ ʥʘ ʩʣʦʚʝʩʥʦʡ ʠʛʨʝ, ʘʣʣʶʟʠʷʭ ʠʣʠ ʠʤʝʥʘʭ ʩʦʙʩʪʚʝʥʥʳʭ, 
ʯʪʦ ʜʝʣʘʝʪ ʠʭ çʥʝʧʨʦʟʨʘʯʥʳʤʠè ʜʣʷ ʚʥʝʰʥʝʡ ʘʫʜʠʪʦʨʠʠ. 

ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʝʨʝʚʦʜʘ ʠ ʩʪʨʘʪʝʛʠʠ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ 
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ɻʣʘʚʥʘʷ ʪʨʫʜʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʨʝʘʣʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʙʝʟʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ï ʦʪʩʫʪʩʪʚʠʠ ʧʨʷʤʦʛʦ 
ʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʷʟʳʢʝ ʧʝʨʝʚʦʜʘ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʦʙʦʟʥʘʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ ʠʣʠ ʦʙʲʝʢʪʘ ʚ ʢʫʣʴʪʫʨʝ ʇʗ. 
ɺ.ʉ. ɺʠʥʦʛʨʘʜʦʚ ʦʪʤʝʯʘʣ, ʯʪʦ ʙʝʟʵʢʚʠʚʘʣʝʥʪʥʘʷ ʣʝʢʩʠʢʘ ʪʨʝʙʫʝʪ ʦʪ ʧʝʨʝʚʦʜʯʠʢʘ ʦʩʦʙʳʭ ʪʚʦʨʯʝʩʢʠʭ 
ʫʩʠʣʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʨʘʚʥʦʮʝʥʥʦʩʪʠ [2, ʩ. 89]. 

ɺʪʦʨʘʷ ʩʝʨʴʝʟʥʘʷ ʪʨʫʜʥʦʩʪʴ ï ʢʫʣʴʪʫʨʥʘʷ ʢʦʥʥʦʪʘʮʠʷ. ɼʘʞʝ ʝʩʣʠ ʜʣʷ ʨʝʘʣʠʠ ʥʘʡʜʝʥ ʫʩʣʦʚʥʳʡ 
ʵʢʚʠʚʘʣʝʥʪ ʠʣʠ ʦʥʘ ʪʨʘʥʩʢʨʠʙʠʨʦʚʘʥʘ, ʟʘ ʥʝʡ ʩʪʦʠʪ ʢʦʤʧʣʝʢʩ ʢʫʣʴʪʫʨʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʠʩʪʦʨʠʯʝʩʢʦʛʦ 
ʢʦʥʪʝʢʩʪʘ ʠ ʦʮʝʥʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʝʠʟʚʝʩʪʥʳ ʧʦʣʫʯʘʪʝʣʶ ʧʝʨʝʚʦʜʘ. ʉʣʦʚʦ town hall ʙʫʢʚʘʣʴʥʦ 
ʦʟʥʘʯʘʝʪ çʨʘʪʫʰʘè, ʥʦ ʚ ʧʦʣʠʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ʉʐɸ ʵʪʦ ʦʪʢʨʳʪʘʷ ʚʩʪʨʝʯʘ ʧʦʣʠʪʠʢʘ ʩ ʠʟʙʠʨʘʪʝʣʷʤʠ. 
ʇʨʷʤʦʡ ʧʝʨʝʚʦʜ çʚʩʪʨʝʯʘ ʚ ʨʘʪʫʰʝè ʙʫʜʝʪ ʥʝʧʦʣʥʳʤ, ʪʦʛʜʘ ʢʘʢ ʦʧʠʩʘʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ çʧʫʙʣʠʯʥʳʝ 
ʩʣʫʰʘʥʠʷè ʠʣʠ çʚʩʪʨʝʯʘ ʩ ʠʟʙʠʨʘʪʝʣʷʤʠè ʪʦʯʥʝʝ ʧʝʨʝʜʘʝʪ ʩʫʪʴ. 

ʊʨʝʪʴʷ ʪʨʫʜʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʷʟʳʢʘ ʉʄʀ. ʅʦʚʳʝ ʨʝʘʣʠʠ ʧʦʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʦ, ʠ 
ʫ ʧʝʨʝʚʦʜʯʠʢʘ ʯʘʩʪʦ ʥʝʪ ʚʨʝʤʝʥʠ ʜʦʞʠʜʘʪʴʩʷ ʫʩʪʦʷʚʰʝʛʦʩʷ ʚʘʨʠʘʥʪʘ. ʆʥ ʜʦʣʞʝʥ ʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʣʘ-
ʛʘʪʴ ʨʝʰʝʥʠʝ, ʙʘʣʘʥʩʠʨʫʷ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʠ ʧʦʥʷʪʥʦʩʪʴʶ. 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʪʨʫʜʥʦʩʪʝʡ ʧʝʨʝʚʦʜʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʨʷʜ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʚʳʙʦʨ ʢʦ-
ʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʪʝʢʩʪʘ, ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

1. ʊʨʘʥʩʢʨʠʧʮʠʷ/ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ. ʕʪʦ ʧʨʷʤʦʡ ʧʝʨʝʥʦʩ ʟʚʫʢʦʚʦʡ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʳ ʩʣʦ-
ʚʘ. ʇʨʠʝʤ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʚʳʭ ʧʦʷʚʣʝʥʠʡ ʥʦʚʦʡ ʨʝʘʣʠʠ ʠʣʠ ʜʣʷ ʪʝʭ, ʯʪʦ ʫʞʝ ʯʘʩʪʠʯʥʦ 
ʦʩʚʦʝʥʳ ʷʟʳʢʦʤ: lobbyist ï ʣʦʙʙʠʩʪ, impeachment ï ʠʤʧʠʯʤʝʥʪ, speaker ï ʩʧʠʢʝʨ. ʈʠʩʢ ï ʩʦʟʜʘʥʠʝ çʥʝ-
ʧʨʦʟʨʘʯʥʦʛʦè ʩʣʦʚʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʧʦʥʷʪʥʦ ʙʝʟ ʧʦʷʩʥʝʥʠʷ. ʏʘʩʪʦ ʪʨʘʥʩʢʨʠʧʮʠʷ ʢʦʤʙʠʥʠʨʫʝʪʩʷ ʩ 
ʧʦʷʩʥʝʥʠʝʤ ʚ ʩʥʦʩʢʝ ʠʣʠ ʩʘʤʦʤ ʪʝʢʩʪʝ: ç...ʦʙʚʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʠʤʧʠʯʤʝʥʪʫ (ʧʨʦʮʝʜʫ-
ʨʝ ʦʪʨʝʰʝʥʠʷ ʦʪ ʜʦʣʞʥʦʩʪʠ)è. 

2. ʂʘʣɹʢʠʨʦʚʘʥʠʝ. ʕʪʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʬʦʨʤʳ ʩʣʦʚʘ ʠʣʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ. ʇʨʠʝʤ 
ʵʬʬʝʢʪʠʚʝʥ, ʝʩʣʠ ʢʦʤʧʦʥʝʥʪʳ ʢʘʣʴʢʠ ʧʦʥʷʪʥʳ ʯʠʪʘʪʝʣʶ: shadow cabinet ï ʪʝʥʝʚʦʡ ʢʘʙʠʥʝʪ, first-past-
the-post ï ʤʘʞʦʨʠʪʘʨʥʘʷ ʩʠʩʪʝʤʘ (ʙʫʢʚ. çʧʝʨʚʳʡ, ʢʪʦ ʧʨʠʰʝʣ ʢ ʬʠʥʠʰʫè), balance of power ï ʙʘʣʘʥʩ 
ʩʠʣ. ʂʘʣʴʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ, ʥʦ ʠʥʦʛʜʘ ʦʥʘ ʠʩʢʘʞʘʝʪ ʩʤʳʩʣ, ʝʩʣʠ ʚʥʫʪʨʝʥʥʷʷ ʬʦʨʤʘ ʚ ʠʩ-
ʭʦʜʥʦʤ ʷʟʳʢʝ ʠʜʠʦʤʘʪʠʯʥʘ. 

3. ʆʧʠʩʘʪʝʣʴʥʳʡ (ʨʘʟʲʷʩʥʠʪʝʣʴʥʳʡ) ʧʝʨʝʚʦʜ. ɿʘʤʝʥʘ ʨʝʘʣʠʠ ʥʘ ʨʘʟʚʝʨʥʫʪʦʝ ʦʧʠʩʘʥʠʝ ʝʝ 
ʟʥʘʯʝʥʠʷ. ʕʪʦʪ ʧʨʠʝʤ ʥʝʟʘʤʝʥʠʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʣʦʞʥʳʭ ʢʦʥʮʝʧʪʦʚ: gerrymandering ï ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ 
ʛʨʘʥʠʮʘʤʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʦʢʨʫʛʦʚ ʚ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʘʭ, pork-barrel politics ï çʧʦʣʠʪʠʢʘ ʙʦʯʢʠ ʩ 
ʩʘʣʦʤè, ʧʨʘʢʪʠʢʘ ʚʢʣʶʯʝʥʠʷ ʚ ʟʘʢʦʥʦʧʨʦʝʢʪʳ ʧʦʣʦʞʝʥʠʡ ʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʣʦʢʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʜʣʷ 
ʟʘʚʦʝʚʘʥʠʷ ʛʦʣʦʩʦʚ ʢʦʥʢʨʝʪʥʳʭ ʜʝʧʫʪʘʪʦʚ. ʆʧʠʩʘʪʝʣʴʥʳʡ ʧʝʨʝʚʦʜ ʪʦʯʝʥ, ʥʦ ʛʨʦʤʦʟʜʦʢ ʠ ʤʦʞʝʪ ʥʘʨʫ-
ʰʠʪʴ ʩʪʠʣʠʩʪʠʢʫ ʢʨʘʪʢʦʛʦ ʥʦʚʦʩʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

4. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʦʛ. ɿʘʤʝʥʘ ʨʝʘʣʠʠ ʥʘ ʧʦʥʷʪʠʝ ʠʟ ʢʫʣʴʪʫʨʳ ʇʗ, ʚʳʧʦʣʥʷʶʱʝʝ ʩʭʦʜʥʫʶ 
ʬʫʥʢʮʠʶ, ʜʘʞʝ ʝʩʣʠ ʬʦʨʤʘʣʴʥʦ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʳ. ʅʘʧʨʠʤʝʨ, Secretary of State (ʛʣʘʚʘ ɻʦʩʜʝʧʘʨʪʘʤʝʥʪʘ 
ʉʐɸ) ʯʘʩʪʦ ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴè, ʭʦʪʷ ʬʫʥʢʮʠʦʥʘʣ ʵʪʦʡ ʜʦʣʞʥʦʩʪʠ ʙʣʠʞʝ ʢ 
ʤʠʥʠʩʪʨʫ ʠʥʦʩʪʨʘʥʥʳʭ ʜʝʣ. County ʚ ʉʐɸ ʤʦʞʝʪ ʧʝʨʝʚʦʜʠʪʴʩʷ ʢʘʢ çʛʨʘʬʩʪʚʦè (ʢʘʣʴʢʘ) ʠʣʠ, ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ, ʢʘʢ çʦʢʨʫʛè (ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʦʛ ʢ ʨʦʩʩʠʡʩʢʦʤʫ ʠʣʠ ʩʦʚʝʪʩʢʦʤʫ ʧʦʥʷʪʠʶ). ʕʪʦʪ ʧʨʠ-
ʝʤ ʦʙʣʝʛʯʘʝʪ ʧʦʥʠʤʘʥʠʝ, ʥʦ ʤʦʞʝʪ ʩʪʠʨʘʪʴ ʢʫʣʴʪʫʨʥʫʶ ʩʧʝʮʠʬʠʢʫ ʠ ʚʚʦʜʠʪʴ ʚ ʟʘʙʣʫʞʜʝʥʠʝ. 

5. ʉʦʯʝʪʘʥʠʝ ʧʨʠʝʤʦʚ (ʪʨʘʥʩʢʨʠʧʮʠʷ + ʧʦʷʩʥʝʥʠʝ). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʦʜʭʦʜ ʚ 
ʧʨʘʢʪʠʢʝ ʧʝʨʝʚʦʜʘ ʉʄʀ. ʉʥʘʯʘʣʘ ʜʘʝʪʩʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʠʣʠ ʢʘʣʴʢʘ, ʘ ʟʘʪʝʤ ʢʨʘʪʢʦʝ ʧʦʷʩʥʝʥʠʝ ʚ ʪʝʢʩʪʝ, 
ʧʨʠʤʝʯʘʥʠʠ ʠʣʠ glossary. ʅʘʧʨʠʤʝʨ: çʇʘʨʣʘʤʝʥʪ ʠʥʠʮʠʠʨʦʚʘʣ ʧʨʦʮʝʜʫʨʫ filibuster ï ʙʝʩʢʦʥʝʯʥʦʛʦ ʦʙ-
ʩʫʞʜʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʙʣʦʢʠʨʦʚʢʫ ʟʘʢʦʥʦʧʨʦʝʢʪʘè. 

ɸʥʘʣʠʟ ʧʝʨʝʚʦʜʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ 
ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʜʘʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʢʦʥʪʝʢʩʪʝ ʨʝʘʣʴʥʳʭ ʤʝʜʠʘʪʝʢʩʪʦʚ. 
The Senator is accused of pork-barrel spending to secure his re-election. 
ɹʫʢʚ. ʢʘʣʴʢʘ: çʉʝʥʘʪʦʨʘ ʦʙʚʠʥʷʶʪ ʚ ʨʘʩʭʦʜʘʭ ʠʟ çʙʦʯʢʠ ʩ ʩʘʣʦʤè...è ï ʥʝʧʦʥʷʪʥʦ. 
ʆʧʠʩʘʪʝʣʴʥʳʡ ʧʝʨʝʚʦʜ: çʉʝʥʘʪʦʨʘ ʦʙʚʠʥʷʶʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʥʘʧʨʘʚʣʷʝʪ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ 

ʧʦʧʫʣʷʨʥʳʝ ʚ ʝʛʦ ʦʢʨʫʛʝ ʧʨʦʝʢʪʳ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝ ʧʝʨʝʠʟʙʨʘʥʠʝè. 
ʂʦʤʧʨʦʤʠʩʩʥʳʡ ʚʘʨʠʘʥʪ: çʉʝʥʘʪʦʨʘ ʦʙʚʠʥʷʶʪ ʚ ʧʨʘʢʪʠʢʝ çʧʦʨʢ-ʙʘʨʨʝʣʴè ï ʣʦʙʙʠʨʦʚʘʥʠʠ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʜʠ ʛʦʣʦʩʦʚ ʠʟʙʠʨʘʪʝʣʝʡè. 
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The White House announced a new initiative to tackle the opioid crisis. 
ʈʝʘʣʠʷ the White House ʚ ʤʝʪʦʥʠʤʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ çʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʨʝʟʠʜʝʥʪʘ ʉʐɸè. ʋʩʪʦ-

ʷʚʰʠʡʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʦʛ ï çɹʝʣʳʡ ʜʦʤè (ʪʨʘʥʩʢʨʠʧʮʠʷ + ʢʘʣʴʢʘ), ʢʦʪʦʨʳʡ ʚ ʨʫʩʩʢʦʤ ʧʦʣʠʪʠ-
ʯʝʩʢʦʤ ʜʠʩʢʫʨʩʝ ʫʞʝ ʧʨʠʦʙʨʝʣ ʪʦ ʞʝ ʤʝʪʦʥʠʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

Opioid crisis ï çʦʧʠʦʠʜʥʳʡ ʢʨʠʟʠʩè (ʪʨʘʥʩʢʨʠʧʮʠʷ), ʥʦ ʚ ʉʄʀ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʤʦʞʝʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʝʝ ʦʧʠʩʘʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ: çʵʧʠʜʝʤʠʷ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʦʧʠʦʠʜʥʳʤʠ ʦʙʝʟʙʦʣʠʚʘʶ-
ʱʠʤʠè. 

The PM faced a fierce grilling during the PMQs. 
ɸʙʙʨʝʚʠʘʪʫʨʘ PMQs ï ʷʨʢʘʷ ʨʝʘʣʠʷ ʙʨʠʪʘʥʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘʨʠʟʤʘ. ʇʨʠʝʤ ʩʦʯʝʪʘʥʠʷ: çʇʨʝʤʴʝʨ-

ʤʠʥʠʩʪʨ ʩʪʦʣʢʥʫʣʩʷ ʩ ʞʝʩʪʢʠʤ ʜʦʧʨʦʩʦʤ ʚʦ ʚʨʝʤʷ PMQs (ʝʞʝʥʝʜʝʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʫ ʚ 
ʧʘʨʣʘʤʝʥʪʝ)è. 

ɺʳʙʦʨ ʩʪʨʘʪʝʛʠʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠʟʜʘʥʠʷ. ɺ ʥʘʫʯʥʦʤ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʪʝʢʩʪʝ 
ʫʤʝʩʪʥʳ ʩʥʦʩʢʠ ʠ ʨʘʟʚʝʨʥʫʪʳʝ ʦʧʠʩʘʥʠʷ. ɺ ʦʧʝʨʘʪʠʚʥʦʡ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʝ ʜʣʷ ʤʘʩʩʦʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʝ-
ʨʝʚʦʜʯʠʢ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʘʥʘʣʦʛʠ ʠ ʦʧʠʩʘʥʠʷ, 
ʠʥʦʛʜʘ ʚ ʫʱʝʨʙ ʪʦʯʥʦʡ ʧʝʨʝʜʘʯʝ ʢʫʣʴʪʫʨʥʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ. ɺ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʟʜʘ-
ʥʠʷʭ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʘʫʜʠʪʦʨʠʶ, ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʘʥʩʢʨʠʧʮʠʠ ʠ ʢʘʣʴʢʠ, ʢʦʪʦ-
ʨʳʝ ʩʯʠʪʘʶʪʩʷ ʫʞʝ ʫʩʚʦʝʥʥʳʤʠ (ʠʤʧʠʯʤʝʥʪ, ʣʦʙʙʠ, ʩʧʠʢʝʨ). 

 
ЗАКЛЮЧЕНИЕ 

ʇʝʨʝʚʦʜ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʨʝʘʣʠʡ ʠʟ ʘʥʛʣʦʷʟʳʯʥʳʭ ʉʄʀ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤ-
ʧʣʝʢʩʥʫʶ ʟʘʜʘʯʫ ʥʘ ʩʪʳʢʝ ʣʠʥʛʚʠʩʪʠʢʠ, ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʠ ʧʦʣʠʪʦʣʦʛʠʠ. ʕʪʠ ʷʟʳʢʦʚʳʝ ʝʜʠʥʠʮʳ ʷʚʣʷʶʪʩʷ 
ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʢʫʣʴʪʫʨʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʫʥʠʢʘʣʴʥʳʝ 
ʯʝʨʪʳ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ, ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠʭ 
ʧʝʨʝʚʦʜʘ. 

ʋʩʧʝʰʥʦʝ ʧʝʨʝʚʦʜʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʪʨʝʙʫʝʪ ʦʪ ʩʧʝʮʠʘʣʠʩʪʘ, ʚʦ-ʧʝʨʚʳʭ, ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ 
ʦʙʦʟʥʘʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ ʚ ʠʩʭʦʜʥʦʡ ʢʫʣʴʪʫʨʝ, ʚʦ-ʚʪʦʨʳʭ, ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʦʥʦʚʳʭ ʟʥʘʥʠʷʭ ʠ 
ʦʞʠʜʘʥʠʷʭ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʘʫʜʠʪʦʨʠʠ, ʠ, ʚ-ʪʨʝʪʴʠʭ, ʛʠʙʢʦʩʪʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ï ʦʪ ʪʨʘʥ-
ʩʢʨʠʧʮʠʠ ʜʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʤʝʥʳ. ʂʘʢ ʦʪʤʝʯʘʣ ɺ.ɻ. ɻʘʢ, ʚʘʞʥʝʡʰʠʤ ʧʨʠʥʮʠʧʦʤ ʷʚʣʷʝʪʩʷ çʩʪʨʝʤʣʝ-
ʥʠʝ ʢ ʜʦʩʪʠʞʝʥʠʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʨʘʚʥʦʮʝʥʥʦʩʪʠ, ʘ ʥʝ ʬʦʨʤʘʣʴʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷè [3, ʩ. 212]. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ 
ʢʣʶʯʝʚʦʡ ʨʝʘʣʠʠ ʚ ʪʝʢʩʪʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʨʘʪʢʠʤ ʧʦʷʩʥʝʥʠʝʤ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʝ ʫʩʪʦ-
ʷʚʰʠʡʩʷ ʢʨʘʪʢʠʡ ʚʘʨʠʘʥʪ (ʪʨʘʥʩʢʨʠʧʮʠʷ ʠʣʠ ʢʘʣʴʢʘ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʙʣʶʩʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴʶ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʯʠʪʘʪʝʣʷ ʠ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʢʦʤʧʘʢʪʥʦʩʪʠ ʠ ʜʠʥʘʤʠʯʥʦʩʪʠ ʤʝʜʠʘʪʝʢʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʙʦʪʘ ʩ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʨʝʘʣʠʷʤʠ ï ʵʪʦ ʧʦʩʪʦʷʥʥʳʡ ʧʨʦʮʝʩʩ ʢʫʣʴ-
ʪʫʨʥʦʡ ʤʝʜʠʘʮʠʠ, ʛʜʝ ʧʝʨʝʚʦʜʯʠʢ ʚʳʩʪʫʧʘʝʪ ʥʝ ʧʨʦʩʪʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʪʨʘʥʩʣʷʪʦʨʦʤ ʩʣʦʚ, ʥʦ ʠʥʪʝʨʧʨʝ-
ʪʘʪʦʨʦʤ ʠ ʧʨʦʚʦʜʥʠʢʦʤ ʩʤʳʩʣʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʙʦʣʝʝ ʪʦʯʥʦʤʫ ʠ nuanced ʤʝʞʢʫʣʴʪʫʨʥʦʤʫ ʜʠʘʣʦʛʫ 
ʚ ʩʬʝʨʝ ʧʫʙʣʠʯʥʦʡ ʧʦʣʠʪʠʢʠ. 
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СПОСОБЫ ПЕРЕВОДА РЕЛИГИОЗНОЙ 
ЛЕКСИКИ С АНГЛИЙСКОГО ЯЗЫКА НА 
РУССКИЙ В РОМАНЕ Э.Л. ВОЙНИЧ THE GADFLY 

Абдуллаева Алина Ахмедовна 
ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ 

ʌɻɹʆʋ ɺʆ çɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʘʭʵʤʠʨʦʚʘ ʉʚʝʪʣʘʥʘ ɺʘʛʠʜʦʚʥʘ 
ʢ.ʬ.ʥ, ʜʦʮʝʥʪ  

ʌɻɹʆʋ ɺʆ çɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

Аннотация: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʧʝʮʠʬʠʢʠ ʧʝʨʝʚʦʜʘ ʨʝʣʠʛʠʦʟʥʦʡ ʣʝʢʩʠʢʠ ʢʘʢ ʦʜʥʦʛʦ ʠʟ 
ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʜʝʡʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʥʦʡ ʩʠʩʪʝʤʳ ʨʦʤʘʥʘ ʕ.ʃ. ɺʦʡʥʠʯ The Gadfly. ʈʝʣʠʛʠʦʟʥʳʡ 
ʜʠʩʢʫʨʩ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʝʪ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʡ ʬʦʥ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 
ʵʣʝʤʝʥʪʦʤ ʠʜʝʡʥʦʛʦ ʢʦʥʬʣʠʢʪʘ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʝʛʦ ʘʜʝʢʚʘʪʥʦʡ ʧʝʨʝʜʘʯʠ ʧʝ-
ʨʝʜʘʯʠ ʥ ʨʫʩʩʢʠʡ ʷʟʳʢ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʠʝʤʳ ʧʝʨʝʚʦʜʘ, ʧʨʠʤʝʥʷʝʤʳʝ 
ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʝʣʠʛʠʦʟʥʳʭ ʧʦʥʷʪʠʡ, ʢʦʥʥʦʪʘʮʠʡ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʠʛʠʥʘʣʘ. ʅʘ ʤʘʪʝʨʠ-
ʘʣʝ ʧʝʨʝʚʦʜʘ ʃ. ʃʫʥʛʠʥʦʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʪʨʘʥʩʣʠʪʝʨʘʮʠʷ, ʢʘʣʴʢʠʨʦʚʘʥʠʝ, ʦʧʠʩʘ-
ʪʝʣʴʥʳʡ ʤʝʪʦʜ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʤʝʥʘ ʠ ʤʦʜʫʣʷʮʠʷ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʧʣʝʢʩʥʦʛʦ 
ʧʦʜʭʦʜʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʯʩʢʠʝ ʘʩʧʝʢʪʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦ-
ʩʪʠ ʧʨʠ ʧʝʨʝʚʜʝ ʨʝʣʠʛʠʦʟʥʦ ʦʢʨʘʰʝʥʥʳʭ ʪʝʢʩʪʦʚ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʣʠʛʠʦʟʥʘʷ ʣʝʢʩʠʢʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʧʝʨʝʚʦʜʘ, ʕ.ʃ. ɺʦʡʥʠʯ The Gadfly, ʩʪʨʘʪʝʛʠʠ 
ʧʝʨʝʚʦʜʘ, ʤʝʞʢʫʣʴʪʫʨʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʢʦʥʥʦʪʘʮʠʠ, ʢʫʣʴʪʫʨʥʘʷ ʘʜʘʧʪʘʮʠʷ.  
 

METHODS OF TRANSLATING RELIGIOUS VOCABULARY FROM ENGLISH INTO RUSSIAN IN E.L. 
VOYNICH'S NOVEL THE GADFLY 

 
Abdullaeva Alina Akhmedovna 

 
 Scientific adviser: Shakhemirova Svetlana Vagidovna 

 
 Abstract: The article is devoted to the study of the specifics of translating religious vocabulary as one of the 
key components of the ideological and artistic system of E.L. Voynich's novel The Gadfly. The religious dis-
course in the work not only forms the historical and cultural background, but is also a central element of the 
ideological conflict, which determines the high importance of its adequate transmission into Russian. The pa-
per analyzes the main translation strategies and techniques used to convey religious concepts, connotations, 
and stylistic features of the original. Based on the translation of L. Lungina discusses such methods as trans-
literation, calculus, descriptive method, functional substitution and modulation. The conclusion is made about 
the need for a comprehensive approach combining linguistic and cultural aspects in order to achieve equiva-
lence in the translation of religiously colored texts. 
Keywords: religious vocabulary, artistic translation, E.L. Voynich The Gadfly, translation strategies, intercul-
tural communication, connotations, cultural adaptation. 
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ʈʝʣʠʛʠʦʟʥʘʷ ʣʝʢʩʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʩʪ ʩʧʝʮʠʘʣʴʥʦʡ ʣʝʢʩʠʢʠ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʦʡ ʩʪʝ-
ʧʝʥʴʶ ʢʦʥʥʦʪʘʪʠʚʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʥʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɺ.ʅ. ʂʦʤʠʩʩʘʨʦʚ, 
ʪʘʢʘʷ ʣʝʢʩʠʢʘ ʦʪʥʦʩʠʪʩʷ ʢ çʙʝʟʵʢʚʠʚʘʣʝʥʪʥʦʡè, ʧʦʩʢʦʣʴʢʫ ʝʝ ʟʥʘʯʝʥʠʷ ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʝʥʳ ʚ ʩʧʝʮʠʬʠ-
ʯʝʩʢʦʤ ʢʫʣʴʪʫʨʥʦ-ʨʝʣʠʛʠʦʟʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠ ʯʘʩʪʦ ʥʝ ʠʤʝʶʪ ʧʨʷʤʳʭ ʩʦʦʪʚʝʪʩʪʚʠʡ ʚ ʜʨʫʛʦʡ ʣʠʥʛʚʦʢʫʣʴ-
ʪʫʨʝ [1, ʩ. 152]. ɽʝ ʩʧʝʮʠʬʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʧʨʝʮʝʜʝʥʪʥʳʤʠ ʪʝʢʩʪʘʤʠ (ʢʘʥʦʥʠʯʝʩʢʠʤʠ 
ʨʝʣʠʛʠʦʟʥʳʤʠ ʧʠʩʘʥʠʷʤʠ) ʠ ʫʩʪʦʡʯʠʚʳʤʠ ʪʨʘʜʠʮʠʷʤʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʝʨʝʚʦʜʘ ʨʝʣʠʛʠʦʟʥʦʡ ʣʝʢʩʠʢʠ ʧʨʦʠʩʪʝʢʘʶʪ ʠʟ ʝʝ ʧʨʠʨʦʜʳ. ʉ. ɺʣʘʭʦʚ ʠ ʉ. 
ʌʣʦʨʠʥ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʢʘʢ ʧʨʦʙʣʝʤʫ çʥʝʧʝʨʝʚʦʜʠʤʦʛʦè, ʚʦʟʥʠʢʘʶʱʫʶ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʢʫʣʴʪʫʨʥʳʭ ʠ 
ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʝʘʣʠʷʭ [2, ʩ. 94]. ʇʝʨʝʚʦʜʯʠʢ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʠʣʝʤʤʦʡ: ʩʦʭʨʘʥʠʪʴ ʙʫʢʚʘʣʴʥʫʶ 
ʪʦʯʥʦʩʪʴ, ʨʠʩʢʫʷ ʚʳʟʚʘʪʴ ʥʝʧʦʥʠʤʘʥʠʝ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʫʣʴʪʫʨʳ, ʠʣʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʪʝʨʤʠʥ, ʠʥʦʛʜʘ 
ʞʝʨʪʚʫʷ ʵʣʝʤʝʥʪʘʤʠ ʠʩʭʦʜʥʦʛʦ ʩʤʳʩʣʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʪʝʢʩʪʦʚ, ʛʜʝ ʨʝʣʠʛʠʦʟʥʳʝ ʧʦʥʷ-
ʪʠʷ, ʢʘʢ ʚ çThe Gadflyè, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʷʤʦʤ ʟʥʘʯʝʥʠʠ, ʥʦ ʠ ʢʘʢ ʵʣʝʤʝʥʪ ʠʨʦʥʠʠ ʠʣʠ ʩʘʨ-
ʢʘʟʤʘ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ. 

ʂ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʘʤ ʧʝʨʝʚʦʜʘ ʨʝʣʠʛʠʦʟʥʦʡ ʣʝʢʩʠʢʠ ʚ ʥʘʫʯʥʦʡ ʪʨʘʜʠʮʠʠ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʩʣʝ-
ʜʫʶʱʠʝ: ʪʨʘʥʩʢʨʠʧʮʠʶ ʠ ʪʨʘʥʩʣʠʪʝʨʘʮʠʶ, ʢʘʣʴʢʠʨʦʚʘʥʠʝ, ʦʧʠʩʘʪʝʣʴʥʳʡ ʧʝʨʝʚʦʜ ʠ ʧʦʠʩʢ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʛʦ ʘʥʘʣʦʛʘ. ɺʳʙʦʨ ʩʪʨʘʪʝʛʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʪʝʨʤʠʥʘ, ʝʛʦ ʯʘʩʪʦʪʥʦʩʪʠ ʠ ʬʫʥʢʮʠʠ ʚ ʪʝʢʩʪʝ. ʊ.ɸ. 
ʂʘʟʘʢʦʚʘ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʢʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʪʝʢʩʪʘ ʥʦʩʠʪʝʣʝʤ 
ʷʟʳʢʘ ʧʝʨʝʚʦʜʘ [3, ʩ. 115]. ɼʣʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʭ ʧʦʥʷʪʠʡ (ʥʘʧʨʠʤʝʨ, God, sin) ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʪʦʷʚ-
ʰʠʡʩʷ ʵʢʚʠʚʘʣʝʥʪ (çɹʦʛè, çʛʨʝʭè), ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʣʠ ʩʧʝʮʠʬʠʯʥʳʭ ʪʝʨʤʠʥʦʚ 
ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʠʣʠ ʧʦʷʩʥʝʥʠʝ. 

ʈʝʣʠʛʠʦʟʥʳʡ ʢʦʥʪʝʢʩʪ ʨʦʤʘʥʘ The Gadfly ʦʪʣʠʯʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʳʤ ʜʠʘʣʦʛʦʤ ʤʝʞʜʫ ʩʚʝʪʩʢʠʤ, 
ʨʝʚʦʣʶʮʠʦʥʥʦ-ʘʪʝʠʩʪʠʯʝʩʢʠʤ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʢʘʪʦʣʠʮʠʟʤʦʤ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʤ ʜʨʫʛʠʤʠ ʧʝʨʩʦʥʘʞʘʤʠ, ʚʢʣʶʯʘʷ ʝʛʦ ʦʪʮʘ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʥʦʩʪʴ ʠ ʦʩʦʙʫʶ 
ʩʪʠʣʠʩʪʠʯʝʩʢʫʶ ʦʢʨʘʰʝʥʥʦʩʪʴ ʨʝʣʠʛʠʦʟʥʦʡ ʣʝʢʩʠʢʠ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ. ʂʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʝʝ ʤʦʞʥʦ ʧʦ 
ʥʝʩʢʦʣʴʢʠʤ ʛʨʫʧʧʘʤ: 1) ʦʙʱʝʭʨʠʩʪʠʘʥʩʢʠʝ ʪʝʨʤʠʥʳ (baptism, confession), 2) ʪʝʨʤʠʥʳ, ʩʧʝʮʠʬʠʯʥʳʝ 
ʜʣʷ ʢʘʪʦʣʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʠ (Cardinal, sacrament), 3) ʙʠʙʣʝʠʟʤʳ ʠ ʘʣʣʶʟʠʠ, 4) ʤʝʪʘʬʦʨʠʯʝʩʢʦʝ ʠ ʠʨʦ-
ʥʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʣʠʛʠʦʟʥʳʭ ʧʦʥʷʪʠʡ. 

ɸʥʘʣʠʟ ʧʝʨʝʚʦʜʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʅ. ɹʘʥʥʠʢʦʚʳʤ, ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʪʨʘʪʝʛʠʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦʛʦ ʘʥʘʣʦʛʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʀ.ʉ. ɸʣʝʢʩʝʝʚʦʡ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʞʘʥʨʘ ʠ ʩʪʠʣʷ ʭʫ-
ʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ [4, ʩ. 178]. ʅʘʧʨʠʤʝʨ, ʪʝʨʤʠʥʳ God, heaven, hell ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʚʦʜʷʪ-
ʩʷ ʢʘʢ çɹʦʛè, çʨʘʡè, çʘʜè, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʛʥʦʚʝʥʥʦʝ ʫʟʥʘʚʘʥʠʝ ʠ ʢʦʨʨʝʢʪʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʨʫʩʩʢʦʷʟʳʯ-
ʥʳʤ ʯʠʪʘʪʝʣʝʤ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʦʙʨʘʱʝʥʠʷ my son ʚ ʫʩʪʘʭ ʢʘʨʜʠʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʷʤʦʡ ʘʥʘʣʦʛ çʜʠʪʷ 
ʤʦʝè, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʦʜʩʪʚʝʥʥʫʶ, ʥʦ ʠ ʧʘʩʪʦʨʩʢʫʶ ʩʚʷʟʴ, ʩʦʭʨʘʥʷʷ ʩʪʠʣʠʩʪʠʢʫ ʦʨʠʛʠʥʘʣʘ. 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʝʣʠʛʠʦʟʥʘʷ ʣʝʢʩʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʣʘʚʥʳʤ ʛʝʨʦʝʤ ʜʣʷ ʩʘʨʢʘʩʪʠʯʝʩʢʠʭ ʠʣʠ ʧʨʦ-
ʚʦʢʘʮʠʦʥʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ, ʧʝʨʝʚʦʜʯʠʢ ʩʦʭʨʘʥʷʝʪ ʵʪʫ ʩʪʠʣʠʩʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʊʘʢ, ʠʨʦʥʠʯʥʦʝ ʫʧʦ-
ʪʨʝʙʣʝʥʠʝ ʆʚʦʜʦʤ ʨʝʣʠʛʠʦʟʥʳʭ ʢʣʠʰʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʙʦʨʴʙʳ ʧʝʨʝʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʩʥʠʞʝʥʥʦʩʪʠ ʠ ʷʟʚʠʪʝʣʴʥʦʩʪʠ ʚʳʨʘʞʝʥʠʡ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʕʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʠʤʝ-
ʥʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʘʛʤʘʪʠʯʝʩʢʘʷ ʮʝʣʴ ʚʳʩʢʘʟʳʚʘʥʠʷ ʧʨʠʦ-
ʨʠʪʝʪʥʝʝ ʙʫʢʚʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ. 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʢʫʣʴʪʫʨʥʦ-ʩʧʝʮʠʬʠʯʥʳʭ ʨʝʘʣʠʡ ʢʘʪʦʣʠʮʠʟʤʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʩʪʦʷʚʰʠʝʩʷ ʚ ʨʫʩʩʢʦʡ 
ʪʨʘʜʠʮʠʠ ʵʢʚʠʚʘʣʝʥʪʳ çʧʦʩʪʥʘʷ ʤʝʩʩʘè, çʢʘʨʜʠʥʘʣè, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʙʣʘʛʦʜʘʨʷ ʠʩʪʦ-
ʨʠʯʝʩʢʠʤ ʠ ʢʫʣʴʪʫʨʥʳʤ ʩʚʷʟʷʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʨʘʥʩʢʨʠʧʮʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ. ʆʜʥʘʢʦ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ 
ʩ ʧʨʝʮʝʜʝʥʪʥʳʤʠ ʙʠʙʣʝʡʩʢʠʤʠ ʮʠʪʘʪʘʤʠ ʧʝʨʝʚʦʜʯʠʢ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʘʥʦʥʠʯʝʩʢʠʡ ʩʠʥʦʜʘʣʴʥʳʡ ʧʝʨʝʚʦʜ 
ɹʠʙʣʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʫʟʥʘʚʘʝʤʦʩʪʴ ʠ ʩʦʭʨʘʥʷʝʪ ʩʘʢʨʘʣʴʥʳʡ ʦʪʪʝʥʦʢ [2, ʩ. 112]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʝʨʝʚʦʜʘ ʨʦʤʘʥʘ The Gadfly ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ 
ʩʪʨʘʪʝʛʠʝʡ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʚ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʜʣʷ ʦʙʱʝʠʟ-
ʚʝʩʪʥʳʭ ʧʦʥʷʪʠʡ, ʩʦʭʨʘʥʝʥʠʝ ʩʪʠʣʠʩʪʠʯʝʩʢʦʡ ʦʢʨʘʩʢʠ ʧʨʠ ʠʨʦʥʠʯʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʠ ʘʧʝʣʣʷʮʠʷ ʢ ʧʨʝ-
ʮʝʜʝʥʪʥʳʤ ʪʝʢʩʪʘʤ ʜʣʷ ʧʝʨʝʜʘʯʠ ʘʣʣʶʟʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʝʨʝʚʦʜʘ, ʪʦʯʥʦ ʚʦʩ-
ʧʨʦʠʟʚʦʜʷʱʝʡ ʥʝ ʪʦʣʴʢʦ ʩʤʳʩʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʥʦ ʠ ʠʜʝʡʥʦ-ɻ ʤʦʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʨʝʣʠʛʠʦʟʥʦʡ 
ʣʝʢʩʠʢʠ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ. 
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УДК 61 

ОЦЕНКА ЭФФЕКТИВНОСТИ СИСТЕМЫ 
ВНУТРЕННЕГО КОНТРОЛЯ КАЧЕСТВА 
МЕДИЦИНСКОЙ ПОМОЩИ В УСЛОВИЯХ 
МНОГОПРОФИЛЬНОГО СТАЦИОНАРА 

Суханова Валентина Валерьевна 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ ʄʘʨʢʝʣʦʚʘ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

Аннотация: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 
ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʝ. ʅʘ ʤʘʪʝʨʠʘʣʝ ʂɻʇʍɺ çɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 
ʦʙʣʘʩʪʥʘʷ ʙʦʣʴʥʠʮʘè ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʪʨʦʣʷ, ʜʠʥʘʤʠʢʘ ʢʣʶʯʝʚʳʭ ʢʣʠʥʠ-
ʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʠ ʦʙʨʘʱʝʥʠʡ ʧʘʮʠʝʥʪʦʚ. ʋʩʪʘʥʦʚ-
ʣʝʥʦ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʧʨʦʚʝʨʦʢ, ʦʙʥʦʚʣʸʥʥʳʭ ʯʝʢ-ʣʠʩʪʦʚ, ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʥʠ-
ʞʝʥʠʶ ʀʉʄʇ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʝʣʦ ʢ ʫʣʫʯʰʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʳʜʝʣʝʥʳ 
ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ. 
Ключевые слова: ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ, ʩʪʘʮʠʦʥʘʨ, ʢʣʠʥʠʢʦ-
ʵʢʩʧʝʨʪʥʘʷ ʨʘʙʦʪʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ. 
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Abstract: the article evaluates the effectiveness of the internal quality control system in a multidisciplinary 
hospital. Based on data from the East Kazakhstan Regional Hospital, the study analyzes the structural com-
ponents of the control system, trends in clinical indicators, internal audit results, and patient feedback. The 
findings show that strengthened expert review procedures, updated audit tools, infection prevention programs, 
and digitalization measures contributed to improved performance. Challenges and areas for further system 
optimization are outlined. 
Keywords: quality of medical care, internal control, hospital, clinical expertise, patient safety, quality man-
agement. 

 
ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʝʛʦʜʥʷ ʢʘʢ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ [1;2]. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦ-
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ʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ (ɺʂʂ) [3;4]. 
ʄʥʦʛʦʧʨʦʬʠʣʴʥʳʝ ʩʪʘʮʠʦʥʘʨʳ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʂɻʇʍɺ çɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙ-

ʣʘʩʪʥʘʷ ʙʦʣʴʥʠʮʘè, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʝʡ ʧʘʮʠʝʥʪʦʚ. ʕʪʠ 
ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʤʝʜʠʮʠʥʩʢʠʭ ʦʰʠʙʦʢ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʜʝʬʝʢʪʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ 
ɺʂʂ ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʡ [4]. 

ɺ ʩʪʨʫʢʪʫʨʝ ʙʦʣʴʥʠʮʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʦʪʜʝʣ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʢʣʠʥʠʢʦ-ɻ ʢʩʧʝʨʪʥʘʷ 
ʢʦʤʠʩʩʠʷ, ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ, ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ ʧʘʮʠʝʥʪʘ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ. 
ʉʦʚʦʢʫʧʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ, ʘʥʘʣʠʟ ʢʣʠʥʠʯʝʩʢʠʭ 
ʩʣʫʯʘʝʚ, ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʜʘʨʪʦʚ ʠ ʫʣʫʯʰʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ [1; 2]. 

ɿʘ ʧʝʨʠʦʜ 2022ï2024 ʛʛ. ʚ ʫʯʨʝʞʜʝʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦ ʨʷʜʫ ʢʣʶʯʝʚʳʭ 
ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʦʩʧʠʪʘʣʴʥʦʡ ʣʝʪʘʣʴʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ 
ʧʦʚʪʦʨʥʳʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʠ ʩʦʢʨʘʱʝʥʠʝ ʫʨʦʚʥʷ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ. ʇʘʨʘʣʣʝʣʴʥʦ ʧʦʚʳʩʠ-
ʣʘʩʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʦʩʪʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ ʢʘʯʝʩʪʚʝ 
ʢʦʤʤʫʥʠʢʘʮʠʠ [3]. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 
ʪʨʸʭʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ (2022ï2024 ʛʛ.). ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʢʣʶʯʝʚʳʭ ʠʥ-
ʜʠʢʘʪʦʨʦʚ. 

 
Таблица 1 

Ключевые индикаторы эффективности внутреннего контроля качества 

ʇʦʢʘʟʘʪʝʣʴ 2022 2023 2024 ɼʠʥʘʤʠʢʘ 

ɻʦʩʧʠʪʘʣʴʥʘʷ ʣʝʪʘʣʴʥʦʩʪʴ, % 1,35 1,29 1,21 ʉʥʠʞʝʥʠʝ 

ʇʦʚʪʦʨʥʳʝ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ Ò 30 ʜʥʝʡ, % 9,8 9,1 8,6 ʉʥʠʞʝʥʠʝ 

ʀʉʄʇ (ʥʘ 1000 ʢʦʡʢʦ-ʜʥʝʡ) 5,4 4,8 4,2 ʉʥʠʞʝʥʠʝ 

ʆʰʠʙʢʠ ʚ ʤʝʜʜʦʢʫʤʝʥʪʘʮʠʠ, % 4,1 3,2 2,4 ʉʥʠʞʝʥʠʝ 

ʋʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, ʙʘʣʣʳ 82 85 88 ʈʦʩʪ 

 
ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʣʦ-

ʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ. ɺ 2024 ʛʦʜʫ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ 
ʣʝʪʘʣʴʥʦʩʪʠ, ʧʦʚʪʦʨʥʳʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʠ ʫʨʦʚʥʷ ʀʉʄʇ. ʆʪʤʝʯʝʥ ʨʦʩʪ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ, 
ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʦʰʠʙʦʢ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [3]. 

ʇʨʦʚʝʜʸʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʢʣʶʯʘʣʠ ʦʙʥʦʚʣʝʥʠʝ ʯʝʢ-ʣʠʩʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ, ʚʥʝʜʨʝʥʠʝ 
ʝʞʝʜʥʝʚʥʳʭ ʦʙʭʦʜʦʚ ʵʢʩʧʝʨʪʦʚ ʚ ʦʪʜʝʣʝʥʠʷʭ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ, ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ ʤʝʜʠʮʠʥ-
ʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʩʦʙʣʶʜʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʪʦʢʦʣʦʚ, ʘ ʪʘʢʞʝ ʟʘʧʫʩʢ ʵʣʝʢʪʨʦʥ-
ʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʞʘʣʦʙ [2]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʩʦʭʨʘʥʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ: ʥʘʛʨʫʟʢʘ ʥʘ 
ʚʨʘʯʝʡ-ɻ ʢʩʧʝʨʪʦʚ, ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 
ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʢʦʥʪʨʦʣʷ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʮʠʬ-
ʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʫʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʦʚʳʰʝʥʠʝ ʘʥʘʣʠʪʠʯʝ-
ʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʨʘʙʦʪʝ ʩʣʫʞʙ ʢʘʯʝʩʪʚʘ [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚ 
ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʤ ʩʪʘʮʠʦʥʘʨʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 
ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ. ʋʣʫʯʰʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚ-
ʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʤʝʨ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪʩʷ ʫʩʠʣʝʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʧʦʚʳʰʝ-
ʥʠʝ ʢʘʜʨʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʩʧʝʨʪʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʫʛʣʫʙʣʝʥʠʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-
ʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ [4; 5]. 
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ГИГИЕНИЧЕСКАЯ ОЦЕНКА ЗАГРЯЗНЕНИЯ 
ИНСЕКТИЦИДАМИ НА ОСНОВЕ 
КЛОТИАНИДИНА АТМОСФЕРНОГО ВОЗДУХА 
ПРИ ОБРАБОТКЕ АВИАМЕТОДОМ 

Тарасова Лилия Станиславовна 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʌɹʋʅ çʌʅʎɻ ʠʤ. ʌ.ʌ. ʕʨʠʩʤʘʥʘè ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 
 

Аннотация. ʅʘʨʷʜʫ ʩ ʙʝʟʫʩʣʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʨʠ ʘʚʠʘʮʠʦʥʥʦʤ ʤʝʪʦʜʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠ-
ʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʩʝʢʪʠʮʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʢʣʦʪʠʘʥʠʜʠʥʘ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʟʜʦʨʦʚʴʶ ʨʘʙʦʪʘʶʱʠʭ ʟʘ ʩʯʝʪ ʢʦʥʪʘʢʪʘ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʝʩʪʠʮʠʜʦʚ, ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢ-
ʪʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ï ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʳʭ ʩʥʦʩʦʚ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʟʘ ʧʨʝʜʝʣʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʨ-
ʨʠʪʦʨʠʠ ʧʦʩʢʦʣʴʢʫ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʚʳʩʦʪʝ 2-5 ʤ ʥʘʜ ʟʝʤ-
ʣʝʡ, ʘ ʣʝʩʦʚ ï 10 ʤ ʠ ʙʦʣʝʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ 
ʧʨʦʙʘʭ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚʦ 
ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  
Ключевые слова: ʠʥʩʝʢʪʠʮʠʜ, ʢʣʦʪʠʘʥʠʜʠʥ, ʘʚʠʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʩʝʜʠʤʝʥ-
ʪʘʮʠʦʥʥʳʝ ʧʨʦʙʳ. 
 

HYGIENIC ASSESSMENT OF ATMOSPHERIC AIR POLLUTION BY INSECTICIDES BASED ON 
CLOTHIANIDIN DURING AERIAL TREATMENT 

 
Tarasova Liliya Stanislavovna 

 
Abstract. While the aerial application of pesticides, including clothianidin-based insecticides, offers clear ad-
vantages, it also poses an increased risk of adverse health effects for workers due to exposure to large vol-
umes of pesticides. This risk also increases for the population and habitat due to potential drift of active ingre-
dients beyond the treated area, as agricultural crops are treated at altitudes of 2-5 meters above ground, while 
forests are treated at altitudes of 10 meters or more. Determining pesticides in atmospheric air and sediment 
samples is a mandatory step in studying the conditions of pesticide application during registration trials of new 
formulations under real-world agricultural production conditions. 
Keywords: insecticide, clothianidin, aerial treatment, atmospheric air, sedimentation tests. 

 
Клотианидин [N-(2-ʭʣʦʨʪʠʘʟʦʣ-5-ʠʣʤʝʪʠʣ)-N'-ʤʝʪʠʣ-N''-ʥʠʪʨʦʛʫʘʥʠʜʠʥ] ʉ8ʅ10ʉlNO3S ð ʠʥʩʝʢʪʠ-

ʮʠʜ ʠʟ ʢʣʘʩʩʘ ʥʝʦʥʠʢʦʪʠʥʦʠʜʦʚ. 
ʂʣʦʘʪʠʘʥʠʜʠʥ, ʢʘʢ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʥʝʦʥʠʢʦʪʠʥʦʠʜʳ (ʘʮʝʪʘʤʠʧʨʠʜ, ʜʠʥʦʪʝʬʫʨʘʥ, ʥʠʪʝʤʧʠ-

ʨʘʤ) ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʛʨʫʧʧʝ ʙʦʣʝʝ çʧʦʣʥʳʭè ʘʥʪʘʛʦʥʠʩʪʦʚ ʥʠʢʦʪʠʥʦʚʳʭ ʘʮʝʪʠʣʭʦʣʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ, 
ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʮʝʧʪʦʨʳ ï ʦʪ 60 ʜʦ 100% [1]. ʇʦʵʪʦʤʫ ʧʨʠ ʦʙʨʘʙʦʪ-
ʢʝ ʚʨʝʜʠʪʝʣʝʡ ʢʣʦʪʠʘʥʠʜʠʥʦʤ ʥʝʨʚʥʦʝ ʧʝʨʝʚʦʟʙʫʞʜʝʥʠʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʉʦʝʜʠʥʝʥʠʝ ʥʘʯʠʥʘʝʪ ʜʝʡ-
ʩʪʚʦʚʘʪʴ ʥʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ, ʚʳʟʳʚʘʷ ʧʘʨʘʣʠʯ ʠ ʛʠʙʝʣʴ ʥʘʩʝʢʦʤʳʭ [3]. 

https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%81%D0%B5%D0%BA%D1%82%D0%B8%D1%86%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%81%D0%B5%D0%BA%D1%82%D0%B8%D1%86%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%BD%D0%B8%D0%BA%D0%BE%D1%82%D0%B8%D0%BD%D0%BE%D0%B8%D0%B4
https://www.pesticidy.ru/group_substances/neonicotinoids
https://www.pesticidy.ru/active_substance/acetamiprid
https://www.pesticidy.ru/dictionary/Antagonists
https://www.pesticidy.ru/dictionary/pests
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ʂʣʦʪʠʘʥʠʜʠʥ (ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʳʡ) ï ʙʝʩʮʚʝʪʥʳʡ ʪʚʝʨʜʳʡ ʧʦʨʦʰʦʢ, ʙʝʟ ʟʘʧʘʭʘ [3]. ʇʦ ʭʠʤʠʯʝʩʢʦʡ 
ʩʪʨʫʢʪʫʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʥʠʪʨʦʟʦʩʦʜʝʨʞʘʱʠʤ ʩʦʝʜʠʥʝʥʠʷʤ. ʆʩʥʦʚʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ ̫ ʚʣʷʶʪʩʷ N-
ʜʝʩʤʝʪʠʣ-ʢʣʦʪʠʘʥʠʜʠʥ ʠ ʤʝʪʠʣʥʠʪʨʦʛʫʘʥʠʜʠʥ  [2]. 

ʇʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʢʣʦʪʠʘʥʠʜʠʥʘ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʦʪʠʚ ʩʦʩʫʱʠʭ ʠ ʛʨʳʟʫʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʥʘʩʝʢʦʤʳʭ-ʚʨʝʜʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʞʝʩʪʢʦʢʨʳʣʳʭ, ʨʘʚʥʦʢʨʳʣʳʭ, ʜʚʫʢʨʳʣʳʭ ʠ ʯʝʰʫʝʢʨʳ-
ʣʳʭ: ʭʣʝʙʥʳʝ ʙʣʦʰʢʠ, ʭʣʝʙʥʘʷ ʞʫʞʝʣʠʮʘ, ʢʨʝʩʪʦʮʚʝʪʥʳʝ ʙʣʦʰʢʠ, ʧʨʦʚʦʣʦʯʥʠʢʠ, ʢʣʦʧ ʚʨʝʜʥʘʷ ʯʝʨʝ-
ʧʘʰʢʘ, ʢʦʣʦʨʘʜʩʢʠʡ ʞʫʢ, ʜʦʣʛʦʥʦʩʠʢʠ, ʮʠʢʘʜʢʠ, ʪʣʠ, ʣʠ ʪʨʠʧʩʳ, ʣʠʩʪʦʚʳʝ ʤʠʥʝʨʳ, ʩʘʨʘʥʯʦʚʳʝ. 

ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʩʝʢʪʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ ʢʣʦʪʠʘʥʠʜʠʥʘ, ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʦʩʪʘʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʦʪʥʦʩʷʱʠʝʩʷ ʢ 3 ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ 
(ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʝ) ʠ ʢʦ 2 ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ (ʚʳʩʦʢʦ ʦʧʘʩʥʳʝ) ʜʣʷ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʧʯʝʣ ʚʩʝ ʧʝʩʪʠʮʠʜʳ, 
ʩʦʜʝʨʞʘʱʠʝ ʢʣʦʪʠʘʥʠʜʠʥ ʦʯʝʥʴ ʦʧʘʩʥʳ [4]. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʳ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʢʣʦʪʠ-
ʘʥʠʜʠʥʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ: ʧʨʠ ʥʘʟʝʤʥʦʤ ʰʪʘʥʛʦʚʦʤ 
ʦʧʨʳʩʢʠʚʘʥʠʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʧʘʨʦʚʦʝ ʧʦʣʝ, ʟʝʤʣʷʥʠʢʘ, ʢʘʧʫʩʪʘ, ʷʯʤʝʥʴ ʷʨʦʚʦʡ), ʧʨʠ ʥʘʟʝʤʥʦʤ ʚʝʥ-
ʪʠʣʷʪʦʨʥʦʤ ʦʧʨʳʩʢʠʚʘʥʠʠ ʩʘʜʦʚʳʭ ʢʫʣʴʪʫʨ (ʷʙʣʦʥʠ), ʧʨʠ ʧʨʦʪʨʘʚʣʠʚʘʥʠʠ ʩʝʤʷʥ, ʚ ʣʠʯʥʦʤ ʧʦʜʩʦʙʥʦʤ 
ʭʦʟʷʡʩʪʚʝ (ʃʇʍ) ʧʨʠ ʨʫʯʥʦʡ ʨʘʥʮʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʣʝʚʳʭ (ʛʘʟʦʥ, ʩʝʷʥʮʳ ʮʚʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ) ʠ ʩʘʜʦʚʳʭ 
ʢʫʣʴʪʫʨ (ʷʙʣʦʥʷ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʫʩʪʘʨʥʠʢʠ), ʘ ʪʘʢʞʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʘʚʠʘʤʝʪʦʜʦʤ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʜʠ-
ʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʛʦ ʨʝʞʠʤʘ, ʨʝʢʦʤʝʥʜʫ-
ʝʤʦʛʦ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʝʩʪʠʮʠʜʘʤʠ [4]. 

ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʘʚʠʘʤʝʪʦʜʦʤ ʚ ʧʝʨʠʦʜ ʨʝʛʠ-
ʩʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʠʧʦʚʦʡ ʪʝʭʥʠʢʠ: ʩʘʤʦʣʝʪʳ ɸʥ-2 ʠ ʦʧʨʳʩ-
ʢʠʚʘʪʝʣʠ ʆʉ-1ʄ ʠ ʐ 76-7000. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʝʩʪʠʮʠʜʦʚ ʘʚʠʘʤʝʪʦʜʦʤ ʚ ʧʝʨʠʦʜ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ 
ʠʩʧʳʪʘʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʢʦʥʪʨʦʣʝʤ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʠʭ ʩʦʜʝʨʞʘʥʠʷ 
ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʠ ʩʥʦʩʘʭ ʥʘ ʧʦʯʚʫ (ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʧʨʦʙʳ) ʥʘ ʛʨʘʥʠʮʝ ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʛʦ 
ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʫʯʘʩʪʢʦʤ ʠ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʦʤ, ʜʦʨʦʛʦʡ ʠ ʪ.ʜ. 

ʇʨʠ ʘʚʠʘʮʠʦʥʥʦʤ ʤʝʪʦʜʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʳʭ ʩʥʦʩʦʚ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʟʘ ʧʨʝ-
ʜʝʣʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʠ ʩʝʜʠʤʝʥʪʘʮʠ-
ʦʥʥʳʭ ʧʨʦʙʘʭ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠ-
ʮʠʜʦʚ ʚʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʣʴ-
ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [4,5]. 

ʆʪʙʦʨ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 17.2.4.02-81 
çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ɸʪʤʦʩʬʝʨʘ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚè [6] 
ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʥʘ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʨʝʜʥʦʛʦ ʚʝʱʝʩʪʚʘ 
ʚ ʚʦʟʜʫʭʝ, ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʦʪʠʘʥʠʜʠʥʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʠ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʙʘʭ ʠʩʧʦʣʴʟʦ-
ʚʘʥʳ çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʠʟʤʝʨʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʣʦʪʠʘʥʠʜʠʥʘ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ, 
ʩʤʳʚʘʭ ʩ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ ʦʧʝʨʘʪʦʨʦʚ ʠ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʵʬ-
ʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ: ʄʋʂ 4.1.2346-08è. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 
ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʨʦʙʘʭ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2000 ʤ ʦʪ ʛʨʘʥʠʮ 
ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʢʣʦʪʠʘʥʠʜʠʥ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʧʨʦʙʝ ʥʘ ʫʨʦʚʥʝ 0.016 ʤʛ/ʤ3 (ʧʨʝʜʝʣ 
ʦʙʥʘʨʫʞʝʥʠʷ 0.016 ʤʛ/ʤ3, ʇɼʂ ï 0.02ʤʛ/ʤ3 (ʤ.ʨ.), 0.007ʤʛ/ʤ3 (ʩ.-ʩ.). 

ɺ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʙʘʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1000ʤ ʠ 2000ʤ ʦʪ ʫʯʘʩʪʢʘ ʦʙʨʘʙʦʪʢʠ ʢʣʦʪʠʘʥʠʜʠʥ ʥʝ 
ʦʙʥʘʨʫʞʝʥ (ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ 0.025 ʤʛ/ʤ2).  

ʅʘʣʠʯʠʝ ʢʣʦʪʠʘʥʠʜʠʥʘ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ, ʭʦʪʷ ʠ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʦʜʪʚʝʨʞʜʘʝʪ 
ʩʫʱʝʩʪʚʫʶʱʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʟʘ ʧʨʝʜʝʣʳ ʫʯʘʩʪʢʘ ʦʙʨʘʙʦʪʢʠ ïʟʦʥʳ 
ʩʘʥʠʪʘʨʥʦʛʦ ʨʘʟʨʳʚʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʨʘʟʤʝʨʦʚ ʟʦʥʳ ʨʘʟʨʳʚʘ, ʢʘʢ ʛʘʨʘʥʪʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʝ-
ʩʪʠʮʠʜʦʚ ʘʚʠʘʤʝʪʦʜʦʤ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

https://www.pesticidy.ru/dictionary/Metabolites
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D1%81%D1%82%D0%BA%D0%BE%D0%BA%D1%80%D1%8B%D0%BB%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B2%D0%BD%D0%BE%D0%BA%D1%80%D1%8B%D0%BB%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D1%83%D0%BA%D1%80%D1%8B%D0%BB%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%88%D1%83%D0%B5%D0%BA%D1%80%D1%8B%D0%BB%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%88%D1%83%D0%B5%D0%BA%D1%80%D1%8B%D0%BB%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F_%D0%B6%D1%83%D0%B6%D0%B5%D0%BB%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D1%81%D1%82%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D1%8B%D0%B5_%D0%B1%D0%BB%D0%BE%D1%88%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B2%D0%BE%D0%BB%D0%BE%D1%87%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B5%D0%B4%D0%BD%D0%B0%D1%8F_%D1%87%D0%B5%D1%80%D0%B5%D0%BF%D0%B0%D1%88%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B5%D0%B4%D0%BD%D0%B0%D1%8F_%D1%87%D0%B5%D1%80%D0%B5%D0%BF%D0%B0%D1%88%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D1%80%D0%B0%D0%B4%D1%81%D0%BA%D0%B8%D0%B9_%D0%B6%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%BB%D0%B3%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%B0%D0%B4%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%BF%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D1%91%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%80%D0%B0%D0%BD%D1%87%D0%BE%D0%B2%D1%8B%D0%B5
https://www.pesticidy.ru/dictionary/pesticide
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ʥʠʡ ʚ ʧʝʨʠʦʜ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʩʪʠ-
ʮʠʜʦʚ ʟʘ ʧʨʝʜʝʣʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠ-
ʮʠʜʦʚ ʘʚʠʘʤʝʪʦʜʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ 
ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2000 ʤ ʠ ʩʥʦʩʘʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1000 ʤ ʠ 2000ʤ ʦʪ ʫʯʘʩʪʢʘ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 
ʧʝʩʪʠʮʠʜʦʚ ʘʚʠʘʤʝʪʦʜʦʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʘʟʤʝʨʘ ʟʦʥʳ ʩʘʥʠʪʘʨʥʦʛʦ ʨʘʟʨʳʚʘ, ʨʝʛʣʘ-
ʤʝʥʪʠʨʫʝʤʦʛʦ ʉʘʥʇʠʅ [4,5].  
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ASSESSMENT OF RISK OF EXPOSURE TO TRIBENURON-METHYL-BASED HERBICIDES FOR 
REFUELLER DURING AVIATION PROCESSING 

 
Artemova Olga Valerievna 

 
Abstract: These hygienic studies on the conditions of application of a herbicide based on tribenuron-methyl 
using the aerial method made it possible to establish an acceptable risk for a refueller while observing safety 
requirements, as well as technological and hygienic regulations. 
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ʉʦʨʥʳʝ ʨʘʩʪʝʥʠʷ ʥʘʥʦʩʷʪ ʤʥʦʛʦʩʪʦʨʦʥʥʠʡ ʚʨʝʜ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ. ʆʥʠ ʫʩʧʝʰʥʦ ʢʦʥʢʫʨʠʨʫʶʪ 

ʩ ʢʫʣʴʪʫʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʟʘ ʩʚʝʪ, ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ, ʚʦʜʫ. ʉʦʨʥʷʢʠ ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙʨʝ-
ʥʠʡ, ʦʨʦʰʝʥʠʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʦʚʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʚʳʩʦʢʦʤ 
ʫʨʦʚʥʝ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʟʘʤʝʪʥʦ ʩʥʠʞʘʶʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʇʦ ʩʧʦʩʦʙʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʨʘʩʪʝʥʠʝ ʛʝʨʙʠʮʠʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʝʧʘʨʘʪʳ ʢʦʥʪʘʢʪʥʦʛʦ ʠ 
ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɻʝʨʙʠʮʠʜʳ ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩ-
ʪʝʥʠʡ ʠ ʧʦʯʚʳ, ʘ ʢʦʥʪʘʢʪʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʳʩʢʠʚʘʥʠʷ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ.  

ɻʝʨʙʠʮʠʜʳ ʩʠʩʪʝʤʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʘʩʩʦʨʪʠʤʝʥʪʘ. ʆʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ 
ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ, ʪʘʢ, ʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ. ʇʦʩʪʫʧʘʷ ʚ ʨʘʩʪʝʥʠʷ, ʦʥʠ ʧʝʨʝʜʚʠ-
ʛʘʶʪʩʷ ʧʦ ʩʦʩʫʜʘʤ ʬʣʦʵʤʳ ʠʣʠ ʢʩʠʣʝʤʳ ʠ, ʜʦʩʪʠʛʘʷ ʤʝʩʪ ʜʝʡʩʪʚʠʷ, ʚʳʟʳʚʘʶʪ ʛʠʙʝʣʴ ʚʩʝʛʦ ʨʘʩʪʝʥʠʷ 
(ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ). 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʘ ʨʳʥʢʝ ʧʨʦʠʟʚʦʜʥʳʭ ʩʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ ʥʘʯʘʣʩʷ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʪʝʭʥʦʣʦʛʠʠ 
ʩʦʟʜʘʥʠʷ ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ɺ ʩʠʣʫ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢ-
ʪʠʚʥʦʩʪʠ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʯʝʥʴ ʥʠʟʢʠʭ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ, ʧʦʨʷʜʢʘ 8é40 ʛ/ʛʘ [1]. 

ʉʫʣʴʬʦʥʠʣʤʦʯʝʚʠʥʳ (Sulfonylureas) ï ʢʣʘʩʩ ʩʠʩʪʝʤʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ. 
ʕʪʠ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴʶ, ʩʠʩʪʝʤʥʳʤ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʩʪʦʡʢʦʩʪʴʶ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʘʭ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ ʰʠʨʦʢʫʶ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ [2]. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ ʫʨʦʚʥʝʡ ʪʨʠʙʝʥʫʨʦʥ-ʤʝʪʠʣʘ ʚ ʚʦʟʜʫʭʝ 



138 АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXXI международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

ʨʘʙʦʯʝʡ ʟʦʥʳ ʠ ʥʘ ʢʦʞʝ ʟʘʧʨʘʚʱʠʢʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʝʣʴʩʢʦʤ 
ʭʦʟʷʡʩʪʚʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʘʚʠʘʤʝʪʦʜʦʤ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʝʩʪʠʮʠʜʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʠʭ ʚ ʦʨʛʘʥʠʟʤ ʨʘʙʦʪʘʶʱʝʛʦ ʯʝʣʦ-
ʚʝʢʘ ʯʝʨʝʟ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ ʠ ʢʦʞʫ, ʪ.ʝ. ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦʝ, ʘ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ. ʇʨʠ ʵʪʦʤ ʧʝʩʪʠʮʠʜʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʦʪ ʦʩʪʨʦʛʦ 
ʦʪʨʘʚʣʝʥʠʷ ʜʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʘʚʠʘʦʙʨʘʙʦʪʢʘʭ ʧʝʩʪʠʮʠʜʘʤʠ ʪʝʨʨʠʪʦʨʠʡ (ʩ/ʭ ʧʦʣʝʡ, ʨʠ-
ʩʦʚʳʭ ʯʝʢʦʚ, ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ) ʥʘʠʙʦʣʴʰʝʤʫ ʨʠʩʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʘʧʨʘʚʱʠʢʠ ʙʘʢʦʚ 
ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [3]. 

ʇʨʠʤʝʥʝʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʘʚʠʘʤʝʪʦʜʦʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʪʝʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ ʩ ʪʦʢʩʠʢʦʣʦʛʦ-
ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʦʪʥʦʩʷʪʩʷ ʢ 3-ʤʫ ʠ 4-ʤʫ ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʢʣʘʩ-
ʩʠʬʠʢʘʮʠʝʡ ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ. 

ʆʮʝʥʢʘ ʨʠʩʢʘ ʧʝʩʪʠʮʠʜʦʚ ʜʣʷ ʟʘʧʨʘʚʱʠʢʦʚ ï ʛʨʫʧʧʳ ʨʘʙʦʪʘʶʱʠʭ, ʚ ʩʠʣʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʠʤʝʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ï ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʦʙʱʝʧʨʠʥʷʪʳʭ ʚ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʨʠʩʢʘ: ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʠ, ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘ ʦʧʘʩʥʦʩʪʠ, ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ (ʵʢʩʧʦʟʠʮʠʠ), ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʠʩʢʘ. ʉ ʫʯʸʪʦʤ ʧʨʝʜʥʘʤʝʨʝʥʥʦʩʪʠ 
ʚʥʝʩʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʦʯʚʫ, ʥʘ ʨʘʩʪʝʥʠʷ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʮʝʣʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʘʩ-
ʥʦʩʪʠ ʠʤʝʶʪ ʩʢʦʨʝʝ ʢʦʥʩʪʘʪʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ ʫʨʦʚʥʝʡ ʜʝʡʩʪʚʫʶʱʠʭ 
ʚʝʱʝʩʪʚ ʧʝʩʪʠʮʠʜʦʚ ʧʨʦʚʦʜʷʪ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʚ 
ʠʟʫʯʝʥʠʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ: ʦʪʙʦʨ ʧʨʦʙ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ ʚʦ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʠ ʩʤʳʚʳ ʩ 
ʢʦʞʠ ʨʘʙʦʪʘʶʱʠʭ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ. ʉʧʦʩʦʙ ʦʮʝʥʢʠ ʜʝʨʤʘʣʴʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʧʝʩʪʠʮʠʜʦʚ ʨʘʙʦʪʘʶ-
ʱʠʭ ʨʘʟʨʘʙʦʪʘʥ ʌɹʋʅ çʌʅʎɻ ʠʤ. ʌ.ʌ. ʕʨʠʩʤʘʥʘè ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʠ ʟʘʱʠʱʸʥ ʧʘʪʝʥʪʦʤ [4]. 

ɺ ʟʘʜʘʯʫ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʠʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʘ ʥʘ ʦʩʥʦʚʝ 
ʪʠʙʝʥʫʨʦʥ-ʤʝʪʠʣʘ ʧʨʠ ʘʚʠʘʦʙʨʘʙʦʪʢʝ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʩ ʧʦʟʠʮʠʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʜʣʷ ʟʘʧʨʘʚʱʠʢʦʚ, 
ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʨʠʩʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɻʝʨʙʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ ʪʨʠʙʝʥʫʨʦʥ-ʤʝʪʠʣʘ ʚ ʚʠʜʝ ʚʦʜʥʦ-ʜʠʩʧʝʨʛʠʨʫʝʤʳʭ ʛʨʘʥʫʣ ʛʠʛʠʝʥʠʯʝʩʢʦʡ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʩʪʠʮʠʜʦʚ ʧʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ (ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 1.2.0235-21) ʦʪʥʦʩʷʪʩʷ 
ʢ ʚʝʱʝʩʪʚʘʤ 3 ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ (ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ), ʦʢʘʟʳʚʘʶʪ ʩʣʘʙʦʝ ʨʘʟʜʨʘʞʘʶʱʝʝ 
ʜʝʡʩʪʚʠʝ ʥʘ ʢʦʞʫ ʠ ʥʘ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʛʣʘʟ [5]. 

ɸʚʠʘʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʣʝʪʘ ɸʅ-2, ʦʩʥʘʱʝʥʥʦʛʦ ʦʧʨʳʩʢʠ-
ʚʘʪʝʣʝʤ ʆʉ-1ʄ ʩ ʨʘʩʧʳʣʠʪʝʣʷʤʠ ʈʑ-110-4.0, ʚʳʩʦʪʘ ʧʦʣʝʪʘ ï 5 ʤ, ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ï 30 ʤ. 

ʈʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʧʨʘʚʢʦʡ ʙʘʢʦʚ ʠ ʦʙʨʘʙʦʪʢʦʡ ʧʝʩʪʠʮʠʜʘʤʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʧʨʠ  ʚʩʝʭ ʪʝʭ-
ʥʦʣʦʛʠʷʭ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ: ʩʧʝʮʦʜʝʞʜʳ 
ʠʟ ʭʣʦʧʢʘ ʠʣʠ ʩʤʝʩʦʚʦʡ ʪʢʘʥʠ (ʭʣʦʧʦʢ + ʧʦʣʠʵʬʠʨʥʦʝ ʚʦʣʦʢʥʦ), ʣʘʪʝʢʩʥʳʭ/ʨʝʟʠʥʦʚʳʭ ʠ ʭʣʦʧʯʘʪʦʙʫ-
ʤʘʞʥʳʭ ʧʝʨʯʘʪʦʢ, ʛʦʣʦʚʥʳʭ ʫʙʦʨʦʚ, ʟʘʱʠʪʥʳʭ ʦʯʢʦʚ, ʨʝʩʧʠʨʘʪʦʨʦʚ ʪʠʧʘ ʈʇɻ-67, ʈʋ-60ʄ ʩ ʧʘʪʨʦʥʘʤʠ 
ʤʘʨʢʠ ɸ, ɿʄ ʩ ʧʨʝʜʬʠʣʴʪʨʘʤʠ ʦʪ ʧʝʩʪʠʮʠʜʦʚ [3]. 

ɺ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʟʘʧʨʘʚʱʠʢʘ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʠ ʟʘʧʨʘʚʢʝ ʝʛʦ ʚ ʙʘʢ 
ʩʘʤʦʣʝʪʘ ʪʨʠʙʝʥʫʨʦʥ-ʤʝʪʠʣ ʦʙʥʘʨʫʞʝʥ ʚ ʜʠʘʧʘʟʦʥʝ 0.045 ï 0.11 ʤʛ/ʤ3. ʇɼʂʚʨʟ ʪʨʠʙʝʥʫʨʦʥ-ʤʝʪʠʣʘ ʚ 
ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ï 5.0 ʤʛ/ʤ3. 

ɺ ʩʤʳʚʘʭ ʩ ʢʦʞʠ ʟʘʧʨʘʚʱʠʢʘ, ʩʜʝʣʘʥʥʳʭ ʧʦʩʣʝ ʨʘʙʦʪʳ ʪʨʠʙʝʥʫʨʦʥ-ʤʝʪʠʣ ʦʙʥʘʨʫʞʝʥ ʚ ʜʠʘʧʘ-
ʟʦʥʝ 0.13 ï 5.42 ʤʢʛ/ʩʤʳʚ.  

ʅʘʠʙʦʣʴʰʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʫ ʟʘʧʨʘʚʱʠʢʦʚ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʢʦʞʠ (ʣʠʮʦ ʠ ʰʝʷ), 
ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʷʤʳʤ ʢʦʥʪʘʢʪʦʤ ʩ ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʷʟʘʪʝʣʴʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʠʩʢ ʜʣʷ ʟʘʧʨʘʚʱʠʢʦʚ ʧʨʠ ʧʨʠʤʝʥʝ-
ʥʠʠ ʧʝʩʪʠʮʠʜʦʚ ʘʚʠʘʤʝʪʦʜʦʤ ʧʦ ʵʢʩʧʦʟʠʮʠʠ ʠ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʝ ʙʳʣ ʜʦʧʫʩʪʠʤʳʤ (ʨʠʩʢ ʩʯʠʪʘʝʪʩʷ ʜʦ-
ʧʫʩʪʠʤʳʤ ʧʨʠ ʂɹʩʫʤʤ ʠ ʂɹʧ Ò 1), ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 0.012 ʜʦ 0.33 
(ʧʦ ʵʢʩʧʦʟʠʮʠʠ) ʠ 0.045ï0.34 (ʧʦ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʝ). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦ ʵʢʩʧʦʟʠʮʠʠ ʠ ʧʦ ʧʦ-
ʛʣʦʱʝʥʥʦʡ ʜʦʟʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʠʤʝ-
ʥʝʥʠʷ ʢʘʞʜʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʋʩʣʦʚʠʷ ʪʨʫʜʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʘ ʥʘ ʦʩʥʦʚʝ ʪʨʠʙʝʥʫʨʦʥ-ʤʝʪʠʣʘ ʘʚʠʘʩʧʦʩʦʙʦʤ ʧʨʠ ʩʦ-
ʙʣʶʜʝʥʠʠ ʨʝʛʣʘʤʝʥʪʦʚ ʠ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʠʩʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʪʨʠʙʝ-
ʥʫʨʦʥ-ʤʝʪʠʣʘ ʥʘ ʟʘʧʨʘʚʱʠʢʦʚ, ʤʦʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʙʣʘʛʦʜʘʨʷ ʪʱʘʪʝʣʴʥʦʤʫ ʩʦʙʣʶʜʝʥʠʶ ʪʨʝʙʦʚʘ-
ʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, 
ʧʨʦʰʝʜʰʠʭ ʦʮʝʥʢʫ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ.  
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РАЗВИТИЕ ИНФАРКТА МИОКРАДА НА 
ДОГОСПИТАЛЬНОМ ЭТАПЕ 

Салчак Дарина Шакаваевна, 
Солдатов Сергей Викторович 
ʌɻɹʆʋ ɺʆ ʂʝʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʫʜʘʝʚ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʜ.ʤ.ʥ., 
 ʌɻɹʆʋ ɺʆ ʂʝʤɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ  

 

Аннотация: ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ (ʀʄ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ 
ʚʦ ʚʩʝʤ ʤʠʨʝ. ɼʦʛʦʩʧʠʪʘʣʴʥʳʡ ʵʪʘʧ ʠʤʝʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 
ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʷʪ ʢʣʶʯʝʚʳʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʜʘʣʴ-
ʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʝʢʨʦʟʘ ʤʠʦʢʘʨʜʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʦʩʣʦʞʥʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 
ʨʘʩʩʤʦʪʨʝʥʳ ʵʪʠʦʣʦʛʠʷ ʠ ʧʘʪʦʛʝʥʝʟ ʀʄ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ 
ʤʠʦʢʘʨʜʝ ʠ ʦʨʛʘʥʠʟʤʝ ʚ ʮʝʣʦʤ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ, ʚʢʣʶʯʘʷ ʢʣʝʪʦʯʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ, ʥʝʡʨʦʛʫ-
ʤʦʨʘʣʴʥʳʝ ʠ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʦʣʠ ʠʰʝʤʠʠ, ʨʝʧʝʨʬʫ-
ʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʘʨʠʪʤʠʠ ʠ ʦʩʪʨʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. 
ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʢʘʟʘ-
ʥʠʷ ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ[1, ʩ. 45]. 
Ключевые слова: ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʧʘʪʦʬʠʟʠʦʣʦʛʠʷ, ʜʦʛʦʩʧʠʪʘʣʴʥʳʡ ʵʪʘʧ, ʠʰʝʤʠʷ, ʨʝʧʝʨʬʫʟʠʦʥ-
ʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, ʘʨʠʪʤʠʠ, ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʘʪʝʨʦʩʢʣʝʨʦʟʣʴʧʠʪ, ʩʪʨʝʧʪʦʢʦʢʢ, ʙʘʢʪʝʨʠʠ, 
ʨʦʪʦʚʘʷ ʧʦʣʦʩʪʴ. 
 

DEVELOPMENT OF MYOCARDIAL INFARCTION AT THE  PRE-HOSPITAL STAGE 
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Abstract: myocardial infarction (MI) is one of the leading causes of mortality and disability worldwide. The pre-
hospital stage is critical for the disease outcome, as it is during this period that key pathophysiological changes 
occur, determining the further development of myocardial necrosis and the emergence of life-threatening com-
plications. This article reviews the etiology and pathogenesis of MI, the peculiarities of pathophysiological pro-
cesses occurring in the myocardium and the body as a whole at the pre-hospital stage, including cellular, bio-
chemical, neurohumoral, and electrophysiological changes. Special attention is paid to the role of ischemia, 
reperfusion injury, and the development of complications such as arrhythmias and acute heart failure. Under-
standing these mechanisms is fundamental for timely diagnosis and effective emergency care. 
Keywords: myocardial infarction, pathophysiology, pre-hospital stage, ischemia, reperfusion injury, arrhythmi-
as, heart failure, atherosclerosispitis, streptococcus, bacteria, oral cavity. 
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Введение 
ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝ-

ʜʫʱʠʭ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʦʢʘʟʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʵʢʦʥʦʤʠʢʫ [1, ʩ. 23]. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ ʧʨʦʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 
ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʘ ʷʚʣʷʝʪʩʷ ʜʦʛʦʩʧʠʪʘʣʴʥʳʡ ʵʪʘʧ ï ʧʝʨʠʦʜ ʦʪ ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʳʭ 
ʩʠʤʧʪʦʤʦʚ ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʪʘʮʠʦʥʘʨ. ʀʤʝʥʥʦ ʚ ʵʪʠ ʨʝʰʘʶʱʠʝ ʯʘʩʳ 
ʠ ʤʠʥʫʪʳ ʨʘʟʚʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʦʙʲʝʤ ʧʦʚʨʝ-
ʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ, ʩʪʝʧʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʬʘʪʘʣʴʥʳʭ ʦʩʣʦʞʥʝʥʠʡ, 
ʪʘʢʠʭ ʢʘʢ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʝ ʘʨʠʪʤʠʠ ʠ ʦʩʪʨʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ [2, ʩ. 44].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ 
ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ. ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʧʦʟʚʦʣʠʪ ʫʛʣʫʙʠʪʴ 
ʟʥʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦ ʜʠʥʘʤʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʜʭʦʜʳ ʢ ʦʢʘʟʘʥʠʶ ʵʢʩʪʨʝʥʥʦʡ ʤʝ-
ʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

 
Этиология инфаркта миокарда 

ʆʩʥʦʚʥʦʡ ʵʪʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ï ʵʪʦ ʘʪʝʨʦʩʢʣʝʨʦʟ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ, 
ʧʨʠʚʦʜʷʱʠʡ ʢ ʠʭ ʩʪʝʥʦʟʠʨʦʚʘʥʠʶ ʠ ʥʘʨʫʰʝʥʠʶ ʢʨʦʚʦʪʦʢʘ. ʆʜʥʘʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʦʩʪʨʦʛʦ 
ʀʄ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (ʦʢʦʣʦ 90-95%) ʷʚʣʷʝʪʩʷ ʚʥʝʟʘʧʥʘʷ ʦʢʢʣʶʟʠʷ ʢʦʨʦʥʘʨʥʦʡ 
ʘʨʪʝʨʠʠ, ʚʳʟʚʘʥʥʘʷ ʪʨʦʤʙʦʟʦʤ ʥʘ ʤʝʩʪʝ ʨʘʟʨʳʚʘ ʠʣʠ ʵʨʦʟʠʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ ʙʣʷʰʢʠ [5, ʩ. 176]. 

 
Патофизиологические изменения на догоспитальном этапе 

ɼʦʛʦʩʧʠʪʘʣʴʥʳʡ ʵʪʘʧ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ï ʵʪʦ ʧʝʨʠʦʜ ʦʩʪʨʦʡ ʠʰʝʤʠʠ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʩ 
ʤʦʤʝʥʪʘ ʦʢʢʣʶʟʠʠ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ (ʨʝʧʝʨʬʫʟʠʠ) 
ʠʣʠ ʜʦ ʨʘʟʚʠʪʠʷ ʥʝʦʙʨʘʪʠʤʦʛʦ ʥʝʢʨʦʟʘ. ʕʪʦʪ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʩʢʘʜʦʤ ʩʪʨʝʤʠʪʝʣʴʥʳʭ ʠ ʜʨʘʤʘ-
ʪʠʯʝʩʢʠʭ ʢʣʝʪʦʯʥʳʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʩʠʩʪʝʤʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

 

 
Рис. 1. Инфаркт миокарда 

 

Клинические проявления и диагностика на догоспитальном этапе 
ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʨʠʘʙʝʣʴʥʘ, ʥʦ 

ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʤʠʥʠʨʫʶʱʠʤ ʩʠʤʧʪʦʤʦʤ ʷʚʣʷʝʪʩʷ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ 
[4, ʩ. 156]. 

ɹʦʣʴ: ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʠʟʥʘʢ. ʀʥʪʝʥʩʠʚʥʘʷ, ʜʘʚʷʱʘʷ, ʩʞʠʤʘʶʱʘʷ, ʞʛʫʯʘʷ ʠʣʠ ʨʘʩʧʠʨʘ-
ʶʱʘʷ ʙʦʣʴ ʟʘ ʛʨʫʜʠʥʦʡ. 

ʀʨʨʘʜʠʘʮʠʷ: ʏʘʩʪʦ ʠʨʨʘʜʠʠʨʫʝʪ ʚ ʣʝʚʫʶ ʨʫʢʫ, ʧʣʝʯʦ, ʣʦʧʘʪʢʫ, ʰʝʶ, ʥʠʞʥʶʶ ʯʝʣʶʩʪʴ, ʵʧʠʛʘ-
ʩʪʨʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʩʧʠʥʫ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ: ɼʣʠʪʩʷ ʙʦʣʝʝ 20 ʤʠʥʫʪ ʠ ʥʝ ʢʫʧʠʨʫʝʪʩʷ ʧʨʠʝʤʦʤ ʥʠʪʨʦʛʣʠʮʝʨʠʥʘ ʠʣʠ ʢʫʧʠ-
ʨʫʝʪʩʷ ʦʯʝʥʴ ʩʣʘʙʦ. 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʩʠʤʧʪʦʤʳ: ʏʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ: ʭʦʣʦʜʥʳʡ ʧʦʪ, 
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ʙʣʝʜʥʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʪʦʰʥʦʪʘ, ʨʚʦʪʘ, ʦʜʳʰʢʘ (ʯʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ), ʦʙʱʘʷ ʩʣʘʙʦʩʪʴ, ʛʦ-
ʣʦʚʦʢʨʫʞʝʥʠʝ, ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ ʩʤʝʨʪʠ, ʙʝʩʧʦʢʦʡʩʪʚʦ. 

4.3. ɼʦʛʦʩʧʠʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ: 
ʉʙʦʨ ʘʥʘʤʥʝʟʘ ʠ ʦʮʝʥʢʘ ʞʘʣʦʙ: ʂʣʶʯʝʚʦʡ ʵʪʘʧ. ʋʪʦʯʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ, ʣʦʢʘʣʠʟʘʮʠʠ, ʠʨʨʘʜʠʘʮʠʠ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʙʦʣʠ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʠʤʧʪʦʤʦʚ, ʥʘʣʠʯʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ (ʀɹʉ, ʛʠʧʝʨʪʦʥʠʷ, ʩʘ-
ʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʢʫʨʝʥʠʝ, ʜʠʩʣʠʧʠʜʝʤʠʷ). 

ʌʠʟʠʢʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ: ʆʮʝʥʢʘ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʮʚʝʪʘ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʥʘʣʠʯʠʷ ʭʦʣʦʜ-
ʥʦʛʦ ʧʦʪʘ, ʠʟʤʝʨʝʥʠʝ ɸɼ, ʏʉʉ. ʄʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥʘ ʪʘʭʠʢʘʨʜʠʷ, ʙʨʘʜʠʢʘʨʜʠʷ, ʘʨʠʪʤʠʷ, ʧʨʠʛʣʫʰʝʥʠʝ 
ʪʦʥʦʚ ʩʝʨʜʮʘ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʰʫʤʳ (ʧʨʠ ʨʘʟʚʠʪʠʠ ʦʩʣʦʞʥʝʥʠʡ). 

ʕʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʷ (ʕʂɻ) ʚ 12 ʦʪʚʝʜʝʥʠʷʭ: ʗʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʤʝʪʦ-
ʜʦʤ ʜʠʘʛʥʦʩʪʠʢʠ ʀʄ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ [2, ʩ. 80].  

 

 
Рис. 2. Электрокардиография 

 
ɹʠʦʤʘʨʢʝʨʳ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ. ʍʦʪʷ ʘʥʘʣʠʟ ʪʨʦʧʦʥʠʥʦʚ ʷʚʣʷʝʪʩʷ "ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ" 

ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʀʄ, ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʝʛʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʚʨʝʤʝʥʥʳʤʠ 
ʨʘʤʢʘʤʠ (ʪʨʦʧʦʥʠʥʳ ʧʦʚʳʰʘʶʪʩʷ ʯʝʨʝʟ 3-6 ʯʘʩʦʚ) ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ-
ʢʦʪʦʨʳʝ ʙʨʠʛʘʜʳ ʩʢʦʨʦʡ ʧʦʤʦʱʠ ʦʩʥʘʱʝʥʳ ʧʦʨʪʘʪʠʚʥʳʤʠ ʘʥʘʣʠʟʘʪʦʨʘʤʠ ʜʣʷ ʫʩʢʦʨʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʤʧʪʦʤʦʚ ʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʳʡ ʚʳʟʦʚ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦ-
ʤʦʱʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳ. ʏʝʤ ʨʘʥʴʰʝ ʙʫʜʝʪ ʧʦʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ʠ ʥʘʯʘʪʦ ʣʝʯʝʥʠʝ (ʚʢʣʶʯʘʷ ʨʝʧʝʨʬʫʟʠ-
ʦʥʥʫʶ ʪʝʨʘʧʠʶ), ʪʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ʟʦʥʘ ʥʝʢʨʦʟʘ ʠ ʣʫʯʰʝ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʠʝʥʪʘ [3, ʩ 88]. ɺʨʝʤʷ ʦʪ 
ʥʘʯʘʣʘ ʩʠʤʧʪʦʤʦʚ ʜʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʨʦʚʦʪʦʢʘ (Door-to-BalloonTime ʠʣʠ Time-to-needle) ʷʚʣʷʝʪʩʷ 
ʢʣʶʯʝʚʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. 

 
Принципы оказания помощи на догоспитальном этапе с точки зрения патофизиологиии 
ɻʣʘʚʥʘʷ ʮʝʣʴ ʜʦʛʦʩʧʠʪʘʣʴʥʦʡ ʧʦʤʦʱʠ ï ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʤʝʨ ʥʝʢʨʦʟʘ ʤʠʦʢʘʨʜʘ, ʧʨʝʜʦʪʚʨʘ-

ʪʠʪʴ ʠ ʢʫʧʠʨʦʚʘʪʴ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʜʦʩʪʘʚʠʪʴ ʧʘʮʠʝʥʪʘ ʚ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʪʘʮʠʦʥʘʨ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʧʝʨʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ [3, ʩ. 78]. 

 
5.1. ʆʙʝʟʙʦʣʠʚʘʥʠʝ: 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ: ʀʥʪʝʥʩʠʚʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʚʳʟʳʚʘʝʪ ʤʦʱʥʫʶ ʘʢʪʠʚʘʮʠʶ ʩʠʤ-
ʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʫ ʢʘʪʝʭʦʣʘʤʠʥʦʚ. ʂʘʪʝʭʦʣʘʤʠʥʳ ʫʚʝʣʠʯʠʚʘʶʪ ʏʉʉ, 
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ɸɼ ʠ ʩʦʢʨʘʪʠʤʦʩʪʴ ʤʠʦʢʘʨʜʘ, ʪʝʤ ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʛʦ ʤʠʦ-
ʢʘʨʜʘ ʚ ʢʠʩʣʦʨʦʜʝ ʠ ʫʩʫʛʫʙʣʷʷ ʠʰʝʤʠʶ. ɹʦʣʴ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʝʩʧʦʢʦʡʩʪʚʫ ʠ ʦʜʳʰʢʝ. 

ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʇʨʠʤʝʥʝʥʠʝ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʘʥʘʣʴʛʝʪʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʤʦʨʬʠʥʘ) ʜʣʷ ʵʬ-
ʬʝʢʪʠʚʥʦʛʦ ʢʫʧʠʨʦʚʘʥʠʷ ʙʦʣʠ. ʄʦʨʬʠʥ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʷʝʪ ʙʦʣʴ, ʥʦ ʠ ʚʳʟʳʚʘʝʪ ʚʘʟʦʜʠʣʘʪʘʮʠʶ, ʩʥʠ-
ʞʘʝʪ ʧʨʝʜ- ʠ ʧʦʩʪʥʘʛʨʫʟʢʫ ʥʘ ʩʝʨʜʮʝ, ʫʤʝʥʴʰʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʤʠʦʢʘʨʜʦʤ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ 
ʪʨʝʚʦʛʫ ʠ ʘʢʪʠʚʥʦʩʪʴ ʉɸʉ. 

 
5.2. ɸʥʪʠʘʛʨʝʛʘʥʪʥʘʷ ʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʘʷ ʪʝʨʘʧʠʷ: 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ: ʆʙʨʘʟʦʚʘʥʠʝ ʪʨʦʤʙʘ ʚ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 
ʟʚʝʥʦʤ ʧʘʪʦʛʝʥʝʟʘ ʀʄ. ʎʝʣʴ ʪʝʨʘʧʠʠ ï ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʪʨʦʤʙʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʛʦ 
ʣʠʟʠʩʫ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʪʨʦʤʙʦʚ. 

ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ɸʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ (ɸʉʂ): ʅʝʦʙʨʘʪʠʤʦ ʠʥʛʠʙʠʨʫʝʪ ʮʠʢʣʦʦʢʩʠ-
ʛʝʥʘʟʫ-1 ʚ ʪʨʦʤʙʦʮʠʪʘʭ, ʙʣʦʢʠʨʫʷ ʩʠʥʪʝʟ ʪʨʦʤʙʦʢʩʘʥʘ ɸ2 ï ʤʦʱʥʦʛʦ ʧʨʦʘʛʨʝʛʘʥʪʘ ʠ ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʘ. 
ʇʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ. * P2Y12 ʠʥʛʠʙʠʪʦʨʳ (ʢʣʦʧʠʜʦʛʨʝʣ, ʪʠʢʘʛʨʝʣʦʨ, ʧʨʘʩʫʛʨʝʣ): ɹʣʦʢʠʨʫʶʪ 
P2Y12-ʨʝʮʝʧʪʦʨʳ ʥʘ ʪʨʦʤʙʦʮʠʪʘʭ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʭ ʘʢʪʠʚʘʮʠʶ ʠ ʘʛʨʝʛʘʮʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ɸɼʌ. * 
ɸʥʪʠʢʦʘʛʫʣʷʥʪʳ (ʥʝʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʠʣʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʛʝʧʘʨʠʥ): ɺʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʬʘʢʪʦʨʳ 
ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʬʠʙʨʠʥʘ ʠ ʩʪʘʙʠʣʠʟʘʮʠʶ ʪʨʦʤʙʘ. 

 
5.3. ʈʘʥʥʷʷ ʨʝʧʝʨʬʫʟʠʷ: 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ: ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʥʝʢʨʦʟʘ ʤʠʦ-
ʢʘʨʜʘ ï ʵʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ ʦʢʢʣʶʟʠʨʦʚʘʥʥʦʡ ʢʦʨʦʥʘʨʥʦʡ ʘʨʪʝʨʠʠ. ʏʝʤ ʨʘʥʴʰʝ ʙʫʜʝʪ ʜʦ-
ʩʪʠʛʥʫʪʘ ʨʝʧʝʨʬʫʟʠʷ, ʪʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ʨʘʟʤʝʨ ʠʥʬʘʨʢʪʘ ʠ ʣʫʯʰʝ ʧʨʦʛʥʦʟ. 

ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʊʨʦʤʙʦʣʠʟʠʩ: ɺʚʝʜʝʥʠʝ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ (ʩʪʨʝʧʪʦʢʠʥʘʟʘ, 
ʪʝʥʝʢʪʝʧʣʘʟʘ, ʘʣʴʪʝʧʣʘʟʘ) ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʪʨʦʤʙʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ, ʝʩʣʠ ʥʝʪ 
ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠ ʥʝʚʦʟʤʦʞʥʦ ʙʳʩʪʨʦ ʜʦʩʪʘʚʠʪʴ ʧʘʮʠʝʥʪʘ ʚ ʮʝʥʪʨ ʜʣʷ ʏʂɺ. * ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʜʣʷ 
ʧʝʨʚʠʯʥʦʛʦ ʯʨʝʩʢʦʞʥʦʛʦ ʢʦʨʦʥʘʨʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ (ʏʂɺ): "ɿʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪ" ʨʝʧʝʨʬʫʟʠʠ. ʇʨʝʜʧʦ-
ʯʪʠʪʝʣʴʥʦ, ʝʩʣʠ ʚʨʝʤʷ ʜʦ ʏʂɺ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 90-120 ʤʠʥʫʪ ʦʪ ʧʝʨʚʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʤʝʜʠʮʠʥʩʢʠʤ ʧʝʨ-
ʩʦʥʘʣʦʤ. 

 
5.4. ʅʠʪʨʘʪʳ: 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ: ʀʰʝʤʠʷ ʧʨʠʚʦʜʠʪ ʢ ʚʘʟʦʢʦʥʩʪʨʠʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʝʜ- ʠ ʧʦʩʪ-
ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʜʮʝ. 

ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʉʫʙʣʠʥʛʚʘʣʴʥʳʡ ʠʣʠ ʚʥʫʪʨʠʚʝʥʥʳʡ ʥʠʪʨʦʛʣʠʮʝʨʠʥ. ɺʳʟʳʚʘʝʪ ʜʠʣʘʪʘ-
ʮʠʶ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʭ ʩʧʘʟʤʝ), ʫʣʫʯʰʘʝʪ ʢʦʣʣʘʪʝʨʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ, ʩʥʠʞʘʝʪ ʚʝ-
ʥʦʟʥʳʡ ʚʦʟʚʨʘʪ (ʧʨʝʜʥʘʛʨʫʟʢʫ) ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʩʦʩʫʜʠʩʪʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ʧʦʩʪʥʘʛʨʫʟʢʫ). ʕʪʦ 
ʫʤʝʥʴʰʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʤʠʦʢʘʨʜʦʤ ʠ ʤʦʞʝʪ ʢʫʧʠʨʦʚʘʪʴ ʠʰʝʤʠʶ. 

 
5.5. ɹʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ: 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ: ɸʢʪʠʚʘʮʠʷ ʉɸʉ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʤʠʦʢʘʨʜʦʤ. 
ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʚʳʨʘʞʝʥʥʦʡ ʙʨʘʜʠʢʘʨʜʠʠ, 

ʛʠʧʦʪʦʥʠʠ, ʦʩʪʨʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ) ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ (ʥʘʧʨʠʤʝʨ, ʤʝʪʦʧʨʦʣʦʣ) ʩʥʠʞʘ-
ʶʪ ʏʉʉ, ɸɼ ʠ ʩʦʢʨʘʪʠʤʦʩʪʴ ʤʠʦʢʘʨʜʘ, ʫʤʝʥʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʤʠʦʢʘʨʜʘ ʚ ʢʠʩʣʦʨʦʜʝ. ʊʘʢʞʝ ʦʙʣʘʜʘʶʪ 
ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ. 

 
5.6. ʂʠʩʣʦʨʦʜʦʪʝʨʘʧʠʷ: 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ: ɼʝʬʠʮʠʪ ʢʠʩʣʦʨʦʜʘ ʚ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʤ ʤʠʦʢʘʨʜʝ ʷʚʣʷʝʪʩʷ ʢʣʶ-
ʯʝʚʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. 

ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʜʘʯʘ ʢʠʩʣʦʨʦʜʘ ʧʦʢʘʟʘʥʘ ʧʘʮʠʝʥʪʘʤ ʩ ʛʠʧʦʢʩʝʤʠʝʡ 
(ʩʘʪʫʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ < 90%) ʠʣʠ ʧʨʠʟʥʘʢʘʤʠ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʢʩʠʛʝʥʘʮʠʠ 
ʢʨʦʚʠ ʠ ʜʦʩʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ ʢ ʤʠʦʢʘʨʜʫ. 
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5.7. ʂʫʧʠʨʦʚʘʥʠʝ ʘʨʠʪʤʠʡ: 
ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ: ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠʰʝʤʠʟʠʨʦʚʘʥʥʦʛʦ ʤʠʦʢʘʨʜʘ. 
ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʇʨʠ ʨʘʟʚʠʪʠʠ ʞʝʣʫʜʦʯʢʦʚʦʡ ʬʠʙʨʠʣʣʷʮʠʠ ï ʥʝʤʝʜʣʝʥʥʘʷ ʜʝʬʠʙʨʠʣʣʷ-

ʮʠʷ. ʇʨʠ ʜʨʫʛʠʭ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʘʨʠʪʤʠʷʭ ï ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠʣʠ ʢʘʨʜʠʦʚʝʨʩʠʷ ʧʦ ʧʦ-
ʢʘʟʘʥʠʷʤ. 

 
5.8. ʇʦʜʜʝʨʞʘʥʠʝ ʛʝʤʦʜʠʥʘʤʠʢʠ: 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ: ʈʘʟʚʠʪʠʝ ʢʘʨʜʠʦʛʝʥʥʦʛʦ ʰʦʢʘ, ʦʪʝʢʘ ʣʝʛʢʠʭ. 
ʃʝʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʇʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʦʪʦʥʠʠ ï ʠʥʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʚʘʟʦʧʨʝʩʩʦʨʳ (ʧʦ 

ʧʦʢʘʟʘʥʠʷʤ). ʇʨʠ ʦʪʝʢʝ ʣʝʛʢʠʭ ï ʜʠʫʨʝʪʠʢʠ (ʬʫʨʦʩʝʤʠʜ). 
 

Заключение 
ɼʦʛʦʩʧʠʪʘʣʴʥʳʡ ʵʪʘʧ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ 

ʚʘʞʥʳʤ ʧʝʨʠʦʜʦʤ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʀʤʝʥʥʦ ʚ ʧʝʨʚʳʝ ʤʠʥʫʪʳ ʠ ʯʘʩʳ ʧʦʩʣʝ ʦʢʢʣʶʟʠʠ ʢʦʨʦʥʘʨ-
ʥʦʡ ʘʨʪʝʨʠʠ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʢʘʩʢʘʜ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ï ʦʪ ʢʣʝʪʦʯʥʦʡ ʛʠʧʦʢʩʠʠ ʠ ʵʥʝʨ-
ʛʝʪʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʜʦ ʩʠʩʪʝʤʥʳʭ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʠ ʨʘʟʚʠʪʠʷ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʦʩʣʦʞ-
ʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʘʨʠʪʤʠʠ ʠ ʦʩʪʨʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ [5, ʩ 116]. 

ʇʨʠ ʧʝʨʚʳʭ ʧʨʠʟʥʘʢʘʭ ʀʄ ʥʝʦʙʭʦʜʠʤʦ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʚʳʟʚʘʪʴ ʩʢʦʨʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ. 
ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʟʘʚʠʩʠʪ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ ʦʪ ʪʨʝʭ ʙʫʢʚ çʄè: ʄʘʢʩʠ-
ʤʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʢʘʟʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ 
ʤʝʪʦʜʦʚ), ʄʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ (ʪʨʘʥʩʧʦʨʪ ʚ ʩʪʘʮʠʦʥʘʨ, ʯʝʤ ʙʳʩʪʨʝʝ ʧʘʮʠʝʥʪ ʦʢʘʞʝʪʩʷ ʧʦʜ ʥʘʙʣʶʜʝ-
ʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʘ, ʪʝʤ ʥʠʞʝ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ), ʄʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʝʤ.   

ɻʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʵʪʠʭ ʩʣʦʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʦʚ ï ʠh ʝʤʠʯʝʩʢʦʛʦ ʠ ʨʝʧʝʨʬʫʟʠʦʥʥʦʛʦ ʧʦʚʨʝʞʜʝ-
ʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʠʦʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʘʢʪʠʚʘʮʠʠ ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʈɸɸʉ ï ʷʚʣʷʝʪʩʷ ʢʨʘʝ-
ʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʡ ʜʦʛʦʩʧʠʪʘʣʴʥʦʡ ʧʦʤʦʱʠ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʨʘʩʧʦʟʥʘʚʘ-
ʥʠʝ ʘʪʠʧʠʯʥʳʭ ʬʦʨʤ ʀʄ, ʧʨʦʚʝʜʝʥʠʝ ʘʜʝʢʚʘʪʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ, ʘʥʪʠʘʛʨʝʛʘʥʪʥʦʡ ʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ 
ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦ, ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʷʷ ʨʝʧʝʨʬʫʟʠʷ ʤʠʦʢʘʨʜʘ ï ʵʪʦ ʢʣʶʯʝʚʳʝ 
ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʥʳʝ ʦʛʨʘʥʠʯʠʪʴ ʟʦʥʫ ʥʝʢʨʦʟʘ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʬʘʪʘʣʴʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʣʫʯʰʠʪʴ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʀʄ, ʦʩʦʙʝʥʥʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ, ʙʫʜʫʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦ-
ʚʨʝʞʜʝʥʠʝ ʤʠʦʢʘʨʜʘ, ʙʦʨʦʪʴʩʷ ʩ ʨʝʧʝʨʬʫʟʠʦʥʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ 
ʟʘʱʠʪʫ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ. ʆʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʦʩʥʘʱʝʥʠʷ ʙʨʠʛʘʜ ʩʢʦʨʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 
ʜʣʷ ʙʳʩʪʨʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʦʩʪʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ 
ʦʪ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ. 
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АРТЕРИАЛЬНЫЕ ТРОМБОЭМБОЛИИ ВЕРХНИХ 
И НИЖНИХ КОНЕЧНОСТЕЙ КОНЕЧНОСТЕЙ: 
ВЗГЛЯД НА ПРОБЛЕМУ 

Сейфидинова С.Г. 
ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʚʥʫʪʨʝʥʥʠʭ ʙʦʣʝʟʥʝʡ ˉ 2 ʩ ʢʫʨʩʦʤ ʌʇʂʠʇ 

ʋʯʨʝʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ çɻʦʤʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

Печёнкин А.А. 
 ʢ.ʤ.ʥ, ʜʦʮʝʥʪ 

ʋʯʨʝʞʜʝʥʠʝ çɻʦʤʝʣʴʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨè, 
ʛ. ɻʦʤʝʣʴ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

 

Аннотация: ʈʝʪʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 55 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʚ ʩ ʪʨʦʤʙʦʵʤʙʦʣʠʷʤʠ ʘʨʪʝ-
ʨʠʡ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʦʩʥʦʚʥʳʭ ʥʦʟʦʣʦʛʠʡ, ʢʘʢ ʚʝʨʦʷʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʵʤʙʦʣʠʡ.  ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʌʇ ʚ 58% ʩʣʫʯʘʝʚ, ʦʜʥʘʢʦ ʙʝʟ ʚʳʩʦʢʦʡ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʘʜʝʢʚʘʪʥʦʡ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ.  
Ключевые слова: ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʢʦʥʝʯʥʦʩʪʠ, ʵʤʙʦʣʠʠ, ʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ,ʪʨʦʤʙʦʬʠʣʠʠ. 
 

ARTERIAL THROMBOEMBOLISM OF THE UPPER AND LOWER EXTREMITIES: A LOOK AT THE 
PROBLEM 

 
Seifidinova S.G., 
Pechenkin A.A. 

 
Abstract: A retrospective study of 55 medical records of patients with arterial thromboembolism of the upper 
and lower extremities showed the presence of major nosologies as probable sources of embolism. At the 
same time, the occurrence of AF was noted in 58% of cases, however, without a high commitment to pro-
longed adequate antithrombotic therapy.  
Key words: upper and lower extremities, embolisms, atrial fibrillation,thrombophilia. 

 
ʆʩʪʨʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʥʝʧʨʦʭʦʜʠʤʦʩʪʴ ʤʘʛʠʩʪʨʘʣʴʥʳʭ  ʩʦʩʫʜʦʚ ʢʦʥʝʯʥʦʩʪʝʡ ʩʦʭʨʘʥʷʝʪ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ. ʕʤʙʦʣʠʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʢʦʥʝʯʥʦʩʪʝʡ ʧʦ ʯʘʩʪʦʪʝ ʟʘʥʠʤʘʶʪ 
ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʢʘʨʜʠʦʵʤʙʦʣʠʯʝʩʢʠʭ ʠʥʩʫʣʴʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʥʳʭ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ 
ʦʩʣʦʞʥʝʥʠʡ [1, ʩ.23]. ʕʤʙʦʣʠʷʤʠ ʤʦʛʫʪ ʧʦʨʘʞʘʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʘʨʪʝʨʠʘʣʴʥʳʝ ʩʦʩʫʜʳ ʙʦʣʴʰʦʛʦ 
ʢʨʫʛʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʊʨʦʤʙʦʵʤʙʦʣʠʷ ð ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʡ ʚʠʜ ʵʤʙʦʣʠʠ; ʦʥʘ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʪʨʳʚʝ 
ʪʨʦʤʙʘ ʠʣʠ ʝʛʦ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʥʘʨʫʰʘʶʪ ʪʦʢ ʢʨʦʚʠ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʷ ʧʨʦʩʚʝʪ 
ʩʦʩʫʜʘ, ʢʨʦʚʦʩʥʘʙʞʘʶʱʝʛʦ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʨʛʘʥ. ɺ ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 
ʷʚʣʷʶʪʩʷ ʵʤʙʦʣʠʠ ʘʦʨʪʳ ʠ ʘʨʪʝʨʠʡ ʢʦʥʝʯʥʦʩʪʝʡ [2, ʩ.15].  ʆʩʪʨʘʷ ʠʰʝʤʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʤʙʦʣʠʡ ʷʚʣʷ-
ʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʫʛʨʦʟʦʡ ʥʝ ʪʦʣʴʢʦ ʧʦʪʝʨʠ ʢʦʥʝʯʥʦʩʪʠ, ʥʦ ʠ ʩʤʝʨʪʝʣʴʥʳʭ ʠʩʭʦʜʦʚ. ʆʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʟʘʥʠʤʘʶʪ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʪʨʦʤʙʦʵʤʙʦʣʠʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʤʫʣʴʪʠʬʦ-
ʢʘʣʴʥʳʝ, ʵʪʘʞʥʳʝ ʠ ʧʦʚʪʦʨʥʳʝ. ʉʚʦʝʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʝʥʥʘʷ ʵʤʙʦʣʵʢʪʦʤʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦ-
ʭʨʘʥʠʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʝʯʥʦʩʪʠ, ʥʦ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʝ ʬʫʥʢʮʠʶ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʦʩʪʨʦʡ 
ʠʰʝʤʠʠ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ ʘʨʪʝʨʠʘʣʴʥʳʝ ʵʤʙʦʣʠʠ [3, ʩ.39]. ɺ 
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ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ ʦʩʪʨʦʡ ʠʰʝʤʠʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʝʦʙʣʘʜʘʝʪ ʘʪʝʨʦʪʨʦʤʙʦʟ, ʥʦ ʪʘʢʞʝ ʦʩʪʘʶʪʩʷ ʘʢ-
ʪʫʘʣʴʥʳʤʠ ʵʤʙʦʣʠʠ. ʆʜʥʘʢʦ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʩʪʨʫʶ ʠʰʝʤʠʶ  ʢʦʥʝʯʥʦʩʪʝʡ ʯʘʩʪʦ ʥʝ 
ʜʠʬʬʝʨʝʥʮʠʨʫʷ ʚʠʜ ʦʩʪʨʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʥʝʧʨʦʭʦʜʠʤʦʩʪʠ (ʪʨʦʤʙʦʟ ʠʣʠ ʵʤʙʦʣʠʷ).  ɺ 1946 ʛ. C.Kubik ʠ 
R.Adams ʦʙʥʘʨʫʞʠʣʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʪʨʦʤʙʦʟʦʤ in situ ʠ ʵʤʙʦʣʠʝʡ ʥʘ ʘʫʪʦʧʩʠʠ [4, ʩ.774].  ʊʨʦʤʙʦʟ 
ʦʙʳʯʥʦ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʞʝʩʪʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʠ ʥʝʧʦʜʚʠʞʝʥ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʤʙʦʣʘ, ʢʦʪʦʨʳʡ ʯʘʱʝ ʧʦ-
ʜʚʠʞʝʥ ʠ ʣʦʮʠʨʫʝʪʩʷ ʚ ʦʢʢʣʶʟʠʨʫʶʱʝʡ ʧʦʟʠʮʠʠ ʜʠʩʪʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʩʦʩʫʜʘ.  ʉʨʝʜʠ ʧʨʠʯʠʥ ʵʤʙʦʣʠʡ 
ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ: ʦʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ (ʀɹʉ) ʩ ʬʦʨʤʠʨʦʚʘʥʠ-
ʝʤ ʚʥʫʪʨʠʧʦʣʦʩʪʥʳʭ ʪʨʦʤʙʦʚ, ʢʣʘʧʘʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ ʩ ʧʨʠʢʣʘʧʘʥʥʳʤ ʠʣʠ ʚʥʫʪʨʠʧʦʣʦʩʪʥʳʤ ʪʨʦʤ-
ʙʦʦʙʨʘʟʦʚʘʥʠʝʤ, ʠʥʬʝʢʮʠʦʥʥʳʡ ʵʥʜʦʢʘʨʜʠʪ ʩ ʚʝʛʝʪʘʮʠʷʤʠ ʥʘ ʢʣʘʧʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʩʝʨʜʮʘ, ʘʨʪʝʨʠ-
ʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʢʘʨʜʠʦʤʠʦʧʘʪʠʠ, ʤʠʦʢʘʨʜʠʪʳ, ʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʳʰʝʫʢʘ-
ʟʘʥʥʳʭ ʥʦʟʦʣʦʛʠʡ, ʵʢʩʪʨʘʢʘʨʜʠʘʣʴʥʳʝ - ʘʥʝʚʨʠʟʤʘ ʙʨʶʰʥʦʡ ʘʦʨʪʳ ʠ/ʠʣʠ ʝʝ ʚʝʪʚʝʡ.  

ʎʝʣʴ: ʆʮʝʥʠʪʴ ʧʨʦʙʣʝʤʳ ʪʨʦʤʙʦʵʤʙʦʣʦʛʝʥʝʟʘ ʚ ʘʨʪʝʨʠʷʭ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ:  
ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ 55 ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ 

ʦʪʜʝʣʝʥʠʠ ʩʦʩʫʜʠʩʪʦʡ ʭʠʨʫʨʛʠʠ ʋʯʨʝʞʜʝʥʠʷ çɻʦʤʝʣʴʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʡ 
ʮʝʥʪʨè ʩ ʜʠʘʛʥʦʟʦʤ ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʘʨʪʝʨʠʡ ʚʝʨʭʥʠʭ ʠʣʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ 
ʚ ʛʨʫʧʧʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʣʝ-
ʯʝʥʠʶ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ  ʵʤʙʦʣʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ ʠ ʚʳʧʦʣʥʝʥʠʝ ʵʤʙʦʣʵʢʪʦʤʠʠ. ʇʘʮʠ-
ʝʥʪʘʤ ʚʳʧʦʣʥʝʥʳ ʕʂɻ, ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ, ʂʊ-ʘʥʛʠʦʛʨʘʬʠʷ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʦʢʢʣʶʟʠʠ. 

ɺʦʟʨʘʩʪ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʩʪʘʚʠʣ 68 (63,0;71,0). ʀʩʩʣʝʜʫʝʤʳʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ 
ʥʘ 2 ʛʨʫʧʧʳ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ - 25 ʯʝʣʦʚʝʢ ʩ ʵʤʙʦʣʠʝʡ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʚʪʦʨʘʷ ʛʨʫʧʧʘ - 29 ʯʝʣʦʚʝʢ ʩ 
ʵʤʙʦʣʠʝʡ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ 1 ʯʝʣʦʚʝʢ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʩʦʯʝʪʘʥʥʦʡ ʵʤʙʦʣʠʝʡ ʚ ʘʨʪʝʨʠʠ ʚʝʨʭʥʠʭ ʠ 
ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çStatistiʩaè, 
12.0. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʨʝʜʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ 
ʭʠ-ʢʚʘʜʨʘʪ (ɢ2). ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʨ < 0,05. 

                                                                                                                               
                                                        Таблица 1 

Клиническая характеристика изучаемой группы 

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ  ʂʦʣʠʯʝʩʪʚʦ 
ʙʦʣʴʥʳʭ, n, % 

ɾʝʥʩʢʠʡ ʧʦʣ 24 (43,6 ) 

ɺʦʟʨʘʩʪ ʩʪʘʨʰʝ 60 ʣʝʪ  39 (71) 

ʂʫʨʝʥʠʝ 32 (58) 

ʀʄʊ > 25 ʢʛ/ʤ2 28 (51) 

ʆʩʥʦʚʥʘʷ ʥʦʟʦʣʦʛʠʷ ʀɹʉ: ʘʪʝʨʦʩʢʣʝʨʦʟ ʢʦʨʦʥʘʨʥʳʭ ʘʨʪʝʨʠʡ 35 (63,6) 

ʀɹʉ: ʧʦʩʪʠʥʬʘʨʢʪʥʳʡ ʢʘʨʜʠʦʩʢʣʝʨʦʟ 6 (11) 

ʆʀʄ 2 (3,6) 

ʇʦʨʦʢ ʩʝʨʜʮʘ (ʚʨʦʞʜʝʥʥʳʡ, ʧʨʠʦʙʨʝʪʝʥʥʳʡ) 3 (5,4) 

ɸɻ 5 (9,1) 

ʍʆɹʃ, ɹɸ 1(1,8) 

ʂʘʨʜʠʦʤʠʦʧʘʪʠʷ 1 (1,8) 

ɸʥʝʚʨʠʟʤʘ ʙʨʶʰʥʦʡ ʘʦʨʪʳ 4 (7,3) 

ʅʝʫʪʦʯʥʝʥʥʘʷ ʵʪʠʦʣʦʛʠʷ 1 (1,8) 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝ-
ʚʘʥʠʷ 

ʆʅʄʂ  ʚ ʘʥʘʤʥʝʟʝ 4 (7,3) 

ʍʉʅʥʌɺ ʃɾ 5/30 (17) 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 12 (22) 

ɸʪʝʨʦʩʢʣʝʨʦʟ ʙʨʘʭʠʦʮʝʬʘʣʴʥʳʭ ʘʨʪʝʨʠʡ 15/25 (60) 

ɸʪʝʨʦʩʢʣʝʨʦʟ ʘʨʪʝʨʠʡ ʥ/ʢ 14 (25,4) 

ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ ʉ4-ʉ5 3 (5,4) 
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ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ  ʂʦʣʠʯʝʩʪʚʦ 
ʙʦʣʴʥʳʭ, n, % 

ʕʤʙʦʣʠʠ ʚ ʘʥʘʤʥʝʟʝ 7 (12,7) 

ɺʝʥʦʟʥʳʡ ʪʨʦʤʙʦʵʤʙʦʣʠʟʤ (ʊʕʃɸ, ʬʣʝʙʦʪʨʦʤʙʦʟʳ)  

ʆʥʢʦʣʦʛʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 3 (5,4) 

 
 
 

ʋʨʦʚʝʥʴ ʦʢʢʣʶʟʠʠ 

ʧʦʜʚʟʜʦʰʥʘʷ ʘʨʪʝʨʠʷ 3 (5,45) 

ʙʝʜʨʝʥʥʘʷ ʘʨʪʝʨʠʷ 20 (36,4) 

ʧʦʜʢʦʣʝʥʥʘʷ ʘʨʪʝʨʠʷ 18 (32,7) 

ʙʝʨʮʦʚʘʷ ʘʨʪʝʨʠʷ 4 (7,3) 

ʧʦʜʢʣʶʯʠʯʥʘʷ ʘʨʪʝʨʠʷ 2 (3,6) 

ʧʦʜʤʳʰʝʯʥʘʷ ʘʨʪʝʨʠʷ 1(1,8) 

ʧʣʝʯʝʚʘʷ ʘʨʪʝʨʠʷ 16 (29,1) 

ʧʨʝʜʧʣʝʯʴʷ ʘʨʪʝʨʠʠ 6 (11) 

ʤʫʣʴʪʠʬʦʢʘʣʴʥʳʡ  8 (14,5) 

ʉʦʯʝʪʘʥʥʳʝ ʵʤʙʦʣʠʠ 2 (3,6) 

ʄʫʣʴʪʠʬʦʢʘʣʴʥʳʝ ʵʤʙʦʣʠʠ 6 (11) 

ʕʪʘʞʥʳʝ ʵʤʙʦʣʠʠ 15 (27,3) 

ʇʦʚʪʦʨʥʳʝ ʦʢʢʣʶʟʠʠ ʘʨʪʝʨʠʡ ʢʦʥʝʯʥʦʩʪʝʡ 5 (9,1) 

ʇʨʠʤʝʯʘʥʠʝ: ʀʄʊ ï ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʀɹʉ ï ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, ʆʀʄ ï ʦʩʪʨʳʡ ʠʥ-
ʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ɸɻ ï ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʍʆɹʃ ï ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ, 
ɹɸ ï ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʆʅʄʂ ï ʦʩʪʨʦʝ ʥʘʨʫʰʝʥʠʝ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʍʉʅʩʌɺ ʃɾ ï ʭʨʦ-
ʥʠʯʝʩʢʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩ ʩʦʭʨʘʥʸʥʥʦʡ ʬʨʘʢʮʠʝʡ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʌɺ ʃɾ), 
ʊʕʃɸ ï ʪʨʦʤʙʦʵʤʙʦʣʠʷ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ. 

 
ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚ  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʧʨʠʯʠʥʘʭ ʩʦʩʫʜʠʩʪʳʭ 

ʵʤʙʦʣʠʡ ʟʘʥʠʤʘʝʪ ʬʠʙʨʠʣʣʷʮʠʷ ʧʨʝʜʩʝʨʜʠʡ (ʌʇ) [5, ʩ.764], ʦʜʥʘʢʦ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʦ 
ʧʘʮʠʝʥʪʦʚ ʩ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʌʇ ʩʦʩʪʘʚʠʣʦ 32 ʯʝʣʦʚʝʢʘ  (58,2%). ʆʪʤʝʯʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʵʤ-
ʙʦʣʠʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʵʪʘʞʥʳʝ ʵʤʙʦʣʠʠ ʙʳʣʠ ʫ 15 ʯʝʣ. (27,3 %), ʧʨʠ ʵʪʦʤ ʚ ʛʨʫʧʧʝ ʩ ʵʤʙʦʣʠʷʤʠ ʚ ʘʨʪʝ-
ʨʠʷʭ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ  - ʫ 11 ʯʝʣ. (78% ʦʪ ʚʩʝʭ ʵʪʘʞʥʳʭ ʵʤʙʦʣʠʡ).  

ʇʨʠ ʦʮʝʥʢʝ ʟʥʘʯʝʥʠʷ ʌʇ, ʢʘʢ ʧʨʠʯʠʥʳ ʚ ʜʚʫʭ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠ-
ʯʠʡ ʥʝ ʧʦʣʫʯʝʥʦ (ʩʤ ʪʘʙʣ.2). 

 
Таблица 2 

Различия в изучаемых группах 

ʇʘʨʘʤʝʪʨ 
ɻʨʫʧʧʘ ʈ 1-2 

1 
n = 25 

2 
n = 29 

 

ɺʦʟʨʘʩʪ ʩʪʘʨʰʝ 60 ʣʝʪ 21 18 0,26 

ʇʦʣ (ʞʝʥ) 8 15 0,19 

ʀʄʊ (ʚʳʰʝ 25 ʢʛ/ʤ2),% 18 20 0,27 

ʌʇ ʧʘʨʦʢʩʠʟʤʘʣʴʥʘʷ  3 4 0, 43 

ʌʇ ʧʝʨʩʠʩʪʠʨʫʶʱʘʷ 1 4 0,32 

ʌʇ ʧʦʩʪʦʷʥʥʘʷ 13 9 0,16 

 
ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʝʙʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʫʩʦʚʳʤ ʨʠʪʤʦʤ ʥʘ ʧʝʨʠʦʜ ʛʦʩ-

ʧʠʪʘʣʠʟʘʮʠʠ ʩʦʛʣʘʩʥʦ ʨʫʪʠʥʥʦʛʦ ʕʂɻ - ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʠ ʧʝʨʝʜ ʚʳʧʠʩʢʦʡ ʥʘ ʘʤʙʫʣʘʪʦʨ-
ʥʳʡ ʵʪʘʧ  - 23 ʯʝʣ (41,8%). ʕʪʦ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʘʨʦʢʩʠʟʤʦʚ ʘʩʠʤʧʪʦʤʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 
ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʕʂɻ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠ ʦʮʝʥʢʝ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʢ ʣʝʯʝʥʠʶ, 
ʦʪʤʝʯʘʣʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʨʦʩʪ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʙʝʟ ʘʜʝʢʚʘʪʥʦʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʦʡ ʪʝʨʘʧʠʠ ï 11 
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(34,4%) ʠʣʠ ʩʣʫʯʘʠ ʦʪʤʝʥʳ ʪʝʨʘʧʠʠ ʩ ʟʘʤʝʥʦʡ ʥʘ ʘʥʪʠʘʛʨʝʛʘʥʪʥʫʶ ʪʝʨʘʧʠʶ  ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʘʪʝʨʦʪʨʦʤʙʦʟʘ ʥʘ ʬʦʥʝ ʆʀʄ ʩ ʵʥʜʦʚʘʩʢʫʣʷʨʥʳʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ ï 3 ʯʝʣ (9,4). ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ 
ʌʇ 2 ʯʝʣ. (6,25%) ʧʨʠʤʝʥʷʣʠ ʚʘʨʬʘʨʠʥ ʙʝʟ ʜʦʣʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʄʅʆ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʶʪ ʧʘʮʠ-
ʝʥʪʳ ʩ ʧʦʚʪʦʨʥʳʤʠ ʵʤʙʦʣʠʷʤʠ ʚ ʘʥʘʤʥʝʟʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʝʥʦʟʥʳʤʠ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʨʦʤʝ 5 
ʯʝʣʦʚʝʢ ʩ ʧʦʚʪʦʨʥʳʤʠ ʘʨʪʝʨʠʘʣʴʥʳʤʠ ʵʤʙʦʣʠʷʤʠ,  ʫ 3-ʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ɺʊʕ ʚ ʘʥʘʤʥʝʟʝ, ʯʪʦ ʪʨʝʙʫʝʪ 
ʥʝ ʪʦʣʴʢʦ ʨʫʪʠʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʠʩʪʦʯʥʠʢʘ, ʥʦ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʤʝʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝ-
ʚʘʥʠʡ ʠ ʪʨʦʤʙʦʬʠʣʠʡ (ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʳʡ ʩʠʥʜʨʦʤ, ʤʫʪʘʮʠʠ ʃʝʡʜʝʥ ʛʝʥʘ ʬʘʢʪʦʨʘ V (ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 
ʢ ʘʢʪʠʚʠʨʦʚʘʥʥʦʤʫ ʧʨʦʪʝʠʥʫ ʉ), ʤʫʪʘʮʠʠ ʛʝʥʦʚ ʧʨʦʪʨʦʤʙʠʥʘ G20210ɸ, ʜʝʬʠʮʠʪ ʘʥʪʠʪʨʦʤʙʠʥʘ III, ʧʨʦ-
ʪʝʠʥʘ S) [4, ʩ.776].  

ɺʳʚʦʜʳ 
1. ɼʣʷ ʧʘʮʠʝʥʪʦʚ, ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩ ʘʨʪʝʨʠʘʣʴʥʳʤʠ ʪʨʦʤʙʦʵʤʙʦʣʠʷʤʠ ʠ ʩʠʥʫʩʦʚʳʤ 

ʨʠʪʤʦʤ ʨʘʮʠʦʥʘʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʣʠʪʝʣʴʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʕʂɻ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ ʜʣʷ ʚʝ-
ʨʠʬʠʢʘʮʠʠ ʤʘʣʦ- ʠʣʠ ʘʩʠʤʪʦʤʥʳʭ ʧʘʨʦʢʩʠʟʤʦʚ ʌʇ. 

2. ʉ ʮʝʣʴʶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʢ ʣʝʯʝʥʠʶ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʷʤʳʭ ʦʨʘʣʴʥʳʭ ʘʥʪʠʢʦʘ-
ʛʫʣʷʥʪʦʚ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʥʠʡ ʢ ʧʨʠʝʤʫ ʘʥʪʘʛʦʥʠʩʪʦʚ 
ʚʠʪʘʤʠʥʘ ʂ. 

3. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʚʳʜʝʣʷʪʴ ʛʨʫʧʧʳ ʨʠʩʢʘ ʘʨʪʝʨʠʘʣʴʥʳʭ ʵʤʙʦʣʠʡ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʧʝʨʝʥʝʩ-
ʰʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʢʘʪʘʩʪʨʦʬʳ (ʆʅʄʂ, ʆʀʄ) ʩ ʮʝʣʴʶ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ 
ʦʩʣʦʞʥʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

4. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʫʯʠʪʳʚʘʪʴ ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʘʪʦʣʦʛʠʡ, ʪʨʝʙʫʶʱʠʭ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝ-
ʩʢʦʡ ʪʝʨʘʧʠʠ. 

5. ʇʦʚʪʦʨʥʳʝ ʘʨʪʝʨʠʘʣʴʥʳʝ ʠ/ʠʣʠ ʩʤʝʰʘʥʥʳʝ ʵʤʙʦʣʠʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʠʯʠʥ, 
ʪʨʝʙʫʶʪ ʦʥʢʦʧʦʠʩʢʘ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ ʪʨʦʤʙʦʬʠʣʠʠ. 
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УДК 61 

ЖЕНСКИЕ ГИГИЕНИЧЕСКИЕ ТАМПОНЫ БЕЗ 
ВЕРЁВОЧЕК: ИССЛЕДОВАНИЕ 
ЭФФЕКТИВНОСТИ И ПОЛЬЗОВАТЕЛЬСКОГО 
ОПЫТА 

Попова Мария Ивановна 
 ʢ.ʤ.ʥ., 

ʋʨʘʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

Актуальность: ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʧʨʝʜʲʷʚʣʷʝʪ ʚʩʸ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʩʦʥʘʣʴʥʦʡ 
ʛʠʛʠʝʥʝ, ʚʢʣʶʯʘʷ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʤʬʦʨʪ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ʩʨʝʜʩʪʚ. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʦʩʦʟʥʘʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʟʘʙʦʪʳ ʦ ʞʝʥʩʢʦʤ ʟʜʦʨʦʚʴʝ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ 
ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʝʩʪʝʩʪʚʝʥ-
ʥʫʶ ʬʠʟʠʦʣʦʛʠʶ ʦʨʛʘʥʠʟʤʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʪʘʤʧʦʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʩʦʜʝʨʞʘʪ 
ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʠʪʴ ʠʟʚʣʝʯʝʥʠʷ), ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʨʘʟʜʨʘʞʝʥʠʝ, ʘʣ-
ʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠʣʠ ʥʘʨʫʰʘʪʴ ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʚʣʘʛʘʣʠʱʘ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʪʘʤʧʦʥʦʚ ʙʝʟ 
ʚʝʨʸʚʦʯʝʢ ʦʪʚʝʯʘʶʪ ʪʨʝʥʜʘʤ çʯʠʩʪʦʡ ʛʠʛʠʝʥʳè ʠ çʤʠʥʠʤʘʣʠʩʪʠʯʥʦʛʦ ʜʠʟʘʡʥʘè, ʘʢʪʫʘʣʴʥʳʤ ʢʘʢ ʚ ʤʝ-
ʜʠʮʠʥʩʢʦʡ, ʪʘʢ ʠ ʚ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʩʬʝʨʘʭ.  
Ключевые слова: ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʘʤʧʦʥʳ ʙʝʟ ʚʝʨʸʚʦʯʝʢ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʝʥʩʪʨʫʘʣʴʥʘʷ ʛʠʛʠʝʥʘ, 
ʞʝʥʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʘʤʧʦʥʦʚ. 
 
STRINGLESS FEMININE HYGIENE TAMPONS: AN EFFECTIVENESS AND USER EXPERIENCE STUDY 

 
Popova Maria Ivanovna  

 
Abstract: Modern society places ever-higher demands on personal hygiene, including not only effectiveness 
but also safety, comfort, and eco-friendliness. With increasing awareness of consumerism and concern for 
women's health, innovative hygiene products that minimize interference with the body's natural physiology are 
becoming increasingly important. Traditional tampons, despite their widespread use, contain synthetic compo-
nents (including the extraction thread), which can cause irritation, allergic reactions, or disrupt the vaginal mi-
crobiome. The development and introduction of string-free tampons aligns with the trends of "clean hygiene" 
and "minimalist design," which are relevant in both the medical and consumer sectors. 
Key words: string-free tampons, effectiveness, menstrual hygiene, women's health, tampon safety. 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʞʝʥʩʢʠʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʨʝʪʝʨʧʝʚʘʶʪ ʧʦʩʪʦʷʥʥʫʶ ʵʚʦʣʶʮʠʶ, ʥʘʧʨʘʚʣʝʥ-

ʥʫʶ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʜʘʥ-
ʥʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣʠ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʘʤʧʦʥʳ ʙʝʟ ʚʝʨʸʚʦʯʝʢ (ʥʠʪʝʡ ʠʟʚʣʝʯʝʥʠʷ). ʊʘʢʠʝ ʠʟʜʝʣʠʷ ʧʨʝʜʣʘʛʘ-
ʶʪ ʘʣʴʪʝʨʥʘʪʠʚʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʘʤʧʦʥʘʤ, ʫʩʪʨʘʥʷʷ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʜʠʩʢʦʤʬʦʨʪʘ, ʘʣʣʝʨʛʠ-
ʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠʣʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʣʠʯʠʝʤ ʥʠʪʠ.    

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ 
ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʪʘʢʠʭ ʪʘʤʧʦʥʦʚ ʚ 
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ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʪʘʤʧʦʥʦʚ ʙʝʟ ʚʝʨʸʚʦʯʝʢ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦ-
ʛʦ ʚʦʟʨʘʩʪʘ ʚ ʨʘʤʢʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ.   

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 300 ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 45 ʣʝʪ ʥʝ ʠʤʝʶʱʠʭ ʧʨʦʪʠʚʦʧʦ-
ʢʘʟʘʥʠʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʤʧʦʥʦʚ (ʚʢʣʶʯʘʷ ʘʥʦʤʘʣʠʠ ʩʪʨʦʝʥʠʷ ʚʣʘʛʘʣʠʱʘ, ʦʩʪʨʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 
ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʩʠʥʜʨʦʤ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ ʚ ʘʥʘʤʥʝʟʝ). ɺʩʝ ʫʯʘʩʪʥʠʮʳ ʧʦʜʧʠʩʘʣʠ ʠʥ-
ʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʪʨʸʭ ʤʝʥ-
ʩʪʨʫʘʣʴʥʳʭ ʮʠʢʣʦʚ (ʩʝʥʪʷʙʨʴ ð ʥʦʷʙʨʴ 2025 ʛ.).  

ʋʯʘʩʪʥʠʮʘʤ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʦʜʥʦʨʘʟʦʚʳʝ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʘʤʧʦʥʳ ʙʝʟ ʚʝʨʸʚʦʯʝʢ ʙʨʝʥʜʘ 
çʇʝʨʳʰʢʦè ʈʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʝʥʦʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ, 
ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʚʧʠʪʳʚʘʝʤʦʩʪʠ (ʥʦʨʤʘʣ, ʤʘʢʩʠ). ʋʯʘʩʪʥʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʜʫʢʪ ʚ ʪʝʯʝʥʠʝ 2ï5 
ʜʥʝʡ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʫʩʤʦʪʨʝʥʠʶ, ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

 

 
Рис. 1. Гигиенический тампон «Перышко» 

 
ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʧʦʣʥʷʣʩʷ ʵʣʝʢʪʨʦʥʥʳʡ ʜʥʝʚʥʠʢ, ʚʢʣʶʯʘʶʱʠʡ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘ-

ʤʝʪʨʳ: 

- ʋʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ (ʧʦ ʰʢʘʣʝ ʦʪ 1 ʜʦ 5, ʛʜʝ 5 ð ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʦ); 

- ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʳ ʦʪ ʧʨʦʪʝʢʘʥʠʷ (çʵʬʬʝʢʪʠʚʥʦè / çʥʝʵʬʬʝʢʪʠʚʥʦè); 

- ʋʜʦʙʩʪʚʦ ʚʚʝʜʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ; 

- ʅʘʣʠʯʠʝ ʜʠʩʢʦʤʬʦʨʪʘ, ʟʫʜʘ, ʨʘʟʜʨʘʞʝʥʠʷ; 

- ʆʙʱʘʷ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʢʨʘʪʢʠʝ ʠʥʪʝʨʚʴʶ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʪʨʝʪʴʝʛʦ ʮʠʢʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ SPSS 28.0. ɼʣʷ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʦʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʪʚʝʪʦʚ çʵʬʬʝʢʪʠʚʥʦè. ʆʮʝʥʢʘ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 
ʜʥʷʤʠ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʷ ɢĮ (ʭʠ-ʢʚʘʜʨʘʪ). ʋʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥ ʥʘ p < 0,05. 

ʀʟ 300 ʫʯʘʩʪʥʠʮ 261 (87 %) ʦʮʝʥʠʣʠ ʪʘʤʧʦʥʳ ʙʝʟ ʚʝʨʸʚʦʯʝʢ ʢʘʢ çʵʬʬʝʢʪʠʚʥʳʝè ʚ ʧʨʝʜʦʪʚʨʘʱʝ-
ʥʠʠ ʧʨʦʪʝʢʘʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʬʦʨʪʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʩʪʘʣʴʥʳʝ 39 
ʫʯʘʩʪʥʠʮ (13 %) ʦʪʤʝʪʠʣʠ ʯʘʩʪʠʯʥʫʶ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʯʘʱʝ ʚʩʝʛʦ ʩʚʷʟʘʥʥʫʶ ʩ ʥʝʧʨʠʚʳʯʥʳʤ ʩʧʦʩʦ-
ʙʦʤ ʠʟʚʣʝʯʝʥʠʷ ʠʣʠ ʚʳʙʦʨʦʤ ʥʝʧʦʜʭʦʜʷʱʝʡ ʩʪʝʧʝʥʠ ʚʧʠʪʳʚʘʝʤʦʩʪʠ. 

 
Таблица 1 

Общая эффективность тампонов без верёвочек (n = 300) 

Ответ участниц Количество Процент 

ʕʬʬʝʢʪʠʚʥʦ 261 87% 

ʅʝʵʬʬʝʢʪʠʚʥʦ  39 13% 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʜʥʷʤ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʚʳʩʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʦʪʤʝʯʘʣʘʩʴ ʚʦ 2-ʡ ʠ 3-ʡ ʜʥʠ ʤʝʥʩʪʨʫʘʮʠʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʠʢʦʚʦʡ ʬʘʟʝ ʢʨʦʚʦʧʦʪʝʨʠ. ɺ ʵʪʠ ʜʥʠ 92 % 
ʠ 89 % ʫʯʘʩʪʥʠʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʢʘʟʘʣʠ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʘʱʠʪʳ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʪʝʢʘʥʠʡ. ɺ 1-ʡ ʠ 
4ï5-ʡ ʜʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ (76 % ʠ 71 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʝʡ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴʶ ʚʳʜʝʣʝʥʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʦʱʫʱʝʥʠʶ çʩʫʭʦʩʪʠè ʠʣʠ ʜʠʩ-
ʢʦʤʬʦʨʪʘ ʧʨʠ ʥʦʰʝʥʠʠ.  

 
Таблица 2 

Эффективность тампонов без верёвочек по дням менструального цикла 

ɼʝʥʴ ʤʝʥʩʪʨʫʘʮʠʠ ʕʬʬʝʢʪʠʚʥʦ, % ʅʝʵʬʬʝʢʪʠʚʥʦ, % 

1-ʡ ʜʝʥʴ 76% 24% 

2-ʡ ʜʝʥʴ 92% 8% 

3-ʡ ʜʝʥʴ 89% 11% 

4-ʡ ʜʝʥʴ 71% 29% 

5-ʡ ʜʝʥʴ 68% 32% 

 
ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ 2-ʤ ʜʥʸʤ ʠ ʦʩʪʘʣʴʥʳʤʠ ʜʥʷʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (ɢĮ = 18,6; p < 0,001). 
ʏʪʦ ʢʘʩʘʝʪʩʷ ʫʜʦʙʩʪʚʘ ʠʟʚʣʝʯʝʥʠʷ ʪʦ, 78 % ʫʯʘʩʪʥʠʮ ʦʪʤʝʪʠʣʠ, ʯʪʦ ʠʟʚʣʝʯʝʥʠʝ ʪʘʤʧʦʥʘ ʙʝʟ ʚʝ-

ʨʸʚʦʯʢʠ ʪʨʝʙʫʝʪ ʥʝʙʦʣʴʰʦʡ ʘʜʘʧʪʘʮʠʠ (ʚ ʩʨʝʜʥʝʤ ð 1ï2 ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ʧʦʩʣʝ ʯʝʛʦ ʥʝ ʚʳʟʳʚʘʝʪ 
ʪʨʫʜʥʦʩʪʝʡ. 15 % ʩʦʦʙʱʠʣʠ ʦ ʣʸʛʢʦʤ ʜʠʩʢʦʤʬʦʨʪʝ ʧʨʠ ʧʝʨʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʥʦ ʥʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ 
ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʊʦʣʴʢʦ 7 % ʫʢʘʟʘʣʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʩ ʠʟʚʣʝʯʝʥʠʝʤ, ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʩʨʝʜʠ ʞʝʥʱʠʥ ʩ ʥʠʟʢʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʧʳʪʦʤ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʪʘʤʧʦʥʦʚ.  

ʏʪʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʝ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʦ 
ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʣʫʯʘʝʚ ʪʦʢʩʠʯʝʩʢʦʛʦ ʰʦʢʘ ʠʣʠ ʩʝʨʴʸʟʥʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. ʃʸʛʢʠʝ ʩʠʤʧʪʦʤʳ 
(ʣʸʛʢʠʡ ʟʫʜ ʠʣʠ ʩʫʭʦʩʪʴ) ʥʘʙʣʶʜʘʣʠʩʴ ʫ 11 ʫʯʘʩʪʥʠʮ (3,7 %), ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ, ʦʪʤʝ-
ʯʘʝʤʳʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʘʤʧʦʥʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʛʠʝʥʠʯʝ-
ʩʢʠʭ ʪʘʤʧʦʥʦʚ ʙʝʟ ʚʝʨʸʚʦʯʝʢ, ʦʩʦʙʝʥʥʦ ʚ ʜʥʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (2-ʡ ʠ 3-ʡ). 
ʋʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ (87 %) ʩʦʧʦʩʪʘʚʠʤ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʘʤʧʦʥʦʚ, ʯʪʦ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʞʝʥʩʢʦʡ ʛʠʛʠʝʥʳ. ʆʪʩʫʪʩʪʚʠʝ ʚʝʨʸʚʦʯʢʠ ʠʩʢʣʶʯʘʝʪ ʨʠʩʢ ʨʘʟ-
ʜʨʘʞʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʨʝʥʠʝʤ ʥʠʪʠ ʦ ʢʦʞʫ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʥʦʩʘ ʙʘʢʪʝʨʠʡ ʠʟ ʧʝʨʠʘ-
ʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʪʘʤʧʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ð 
ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʥʠʪʠ ʫʧʨʦʱʘʝʪ ʙʠʦʨʘʟʣʦʞʝʥʠʝ ʠʟʜʝʣʠʷ (ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʪʫ-
ʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ).         

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ: ʤʥʦʛʠʝ ʞʝʥʱʠʥʳ ʚʳʨʘʞʘ-
ʣʠ ʦʧʘʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʪʘʤʧʦʥʘ ʙʝʟ ʥʠʪʠ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʝ, ʧʦʩʣʝ 1ï2 ʧʨʠʤʝʥʝʥʠʡ ʪʨʝʚʦʞʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ, ʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʨʘʩʪʘʣʘ. ʕʪʦ 
ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʠʥʩʪʨʫʢʮʠʠ ʠ ʚʠʟʫʘʣʴʥʳʭ ʜʝʤʦʥʩʪʨʘʮʠʡ ʪʝʭʥʠʢʠ ʠʟʚʣʝʯʝʥʠʷ. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʘʤʧʦʥʳ ʙʝʟ ʚʝʨʸʚʦʯʝʢ ʷʚʣʷʶʪʩʷ ʙʝʟʦʧʘʩʥʦʡ, 
ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠʟʜʝʣʠʷʤ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦ 
ʦʧʨʘʚʜʘʥʦ ʚʦ 2-ʡ ʠ 3-ʡ ʜʥʠ ʤʝʥʩʪʨʫʘʮʠʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʘ ʥʘʜʸʞʥʘʷ ʟʘʱʠʪʘ ʦʪ ʧʨʦʪʝʢʘʥʠʡ. ɺʳʩʦʢʠʡ 
ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ (87 %) ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʝʨʴʸʟʥʳʭ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦ-
ʚʘʪʴ ʪʘʢʠʝ ʪʘʤʧʦʥʳ ʢ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 
ʦʮʝʥʢʫ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʤʠʢʨʦʙʠʦʤ ʚʣʘʛʘʣʠʱʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʪʘ-
ʤʠ (ʥʘʧʨʠʤʝʨ, ʤʝʥʩʪʨʫʘʣʴʥʳʤʠ ʯʘʰʘʤʠ ʠʣʠ ʙʠʦʨʘʟʣʘʛʘʝʤʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠ). 
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СОЦИОЛОГИЧЕСКАЯ ОЦЕНКА 
РАСПРОСТРАНЕННОСТИ УПОТРЕБЛЕНИЯ 
НАРКОТИЧЕСКИХ ВЕЩЕСТВ И АЛКОГОЛЯ 
СРЕДИ ВЗРОСЛОГО НАСЕЛЕНИЯ ТУЛЬСКОЙ 
ОБЛАСТИ 

 
 

Бурмистров Матвей Сергеевич, 
Лобачева Валерия Владимировна, 

Меркушев Лев Алексеевич 
ʩʪʫʜʝʥʪʳ 

ʌɻɹʆʋ ɺʆ çʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ʛ. ʊʫʣʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʨʦʣʦʚ ɺʠʢʪʦʨ ʂʠʨʠʣʣʦʚʠʯ 
ʢ.ʤ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ʛ. ʊʫʣʘ 
 

Аннотация. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʘʣʢʦʛʦʣʠʟʤʘ ʠ ʥʘʨʢʦʤʘʥʠʠ ʩʨʝʜʠ ʚʟʨʦʩʣʦ-
ʛʦ ʥʘʩʝʣʝʥʠʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2020-2024 ʛʦʜʳ. ɺʳʜʝʣʷʶʪʩʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʝ ʨʘʡʦʥʳ (ʛ. ʊʫʣʘ, ɼʫ-
ʙʝʥʩʢʠʡ, ʂʠʨʝʝʚʩʢʠʡ, ʏʝʨʥʩʢʠʡ ʠ ʜʨ.) ʠ ʟʦʥʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ (ʂʫʨʢʠʥʩʢʠʡ, ɹʦʛʦʨʦʜʠʮʢʠʡ, ɸʣʝʢ-
ʩʠʥʩʢʠʡ ʠ ʉʫʚʦʨʦʚʩʢʠʡ ʨʘʡʦʥʳ). ʋʩʪʘʥʦʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʬʘʢʪʦ-
ʨʘʤʠ ʠ ʧʘʛʫʙʥʳʤʠ ʧʨʠʚʳʯʢʘʤʠ: ʫʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ɟ=ī0.9), ʢʦʣʠ-
ʯʝʩʪʚʦ ʨʘʟʚʦʜʦʚ ʠ ʘʣʢʦʛʦʣʠʟʤ (ɟ=+0.5). ʇʦʜʯʸʨʢʥʫʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ 
ʟʘʙʦʣʝʚʘʥʠʡ ʘʣʢʦʛʦʣʠʟʤʦʤ ʠ ʥʘʨʢʦʤʘʥʠʝʡ. 
Ключевые слова: ʥʘʨʢʦʤʘʥʠʷ, ʘʣʢʦʛʦʣʠʟʤ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʟʘʚʠʩʠʤʦʩʪʴ 
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Abstract. This article examines the prevalence of alcoholism and drug addiction among the adult population of 
the Tula Region from 2020 to 2024. High-risk districts (Tula, Dubensky, Kireevsky, Chernsky, etc.) and low-risk 
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zones (Kurkinsky, Bogoroditsky, Aleksinsky, and Suvorovsky districts) are identified. Significant correlations 
were established: low income is associated with an increased risk of marginal living standards and drug use 
(ɟ=ī0.9), while divorce rates are positively associated with alcoholism (ɟ=0.5). The need for comprehensive 
preventive measures that take into account the socioeconomic status of the region is emphasized. 
Keywords: drug addiction, alcoholism, prevalence, social factors, dependence.  

 
Введение. ʅʘʨʢʦʤʘʥʠʷ ʠ ʘʣʢʦʛʦʣʠʟʤ ʥʝ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʷʚʣʷʶʪʩʷ ʦʩʪʨʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʜʣʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʳʝ ʷʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪ-
ʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ, ʥʘʩʝʣʝʥʠʷ ʩ ʨʘʟʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ, ʫʨʦʚʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʆʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ ʢʨʦʝʪʩʷ ʚ ʠʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 
ʥʘ ʦʨʛʘʥʠʟʤ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ (ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʤʦʟʛʘ, ʥʘʨʫʰʝʥʠʷ 
ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ), ʘ ʪʘʢʞʝ ʥʘ ʞʠʟʥʴ ʠʭ ʙʣʠʟʢʠʭ ʣʶʜʝʡ ʠ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʨʘʟʨʫʰʘʷ ʩʝ-
ʤʝʡʥʳʝ ʩʚʷʟʠ, ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ [1, ʩ. 268].  

ʇʨʠʯʠʥʳ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ. ʊʘʢ, ʚ ʯʠʩʣʝ ʥʠʭ ʥʘʟʳʚʘʶʪ ʢʘʢ 
ʦʙʲʝʢʪʠʚʥʳʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ (ʙʝʟʨʘʙʦʪʠʮʘ, ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʩʝʤʴʝ, ʩʪʠʣʴ ʞʠʟʥʠ ʠ 
ʪʨʘʜʠʮʠʠ ʦʙʱʝʩʪʚʘ, çʤʦʜʘè ʥʘ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʩʦʮʠʘʣʴʥʳʝ ʩʪʨʝʩʩʳ [2, ʩ. 190]), ʪʘʢ ʠ ʩʫʙʲʝʢ-
ʪʠʚʥʳʝ ʧʨʠʯʠʥʳ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʘʤʠʭ ʛʨʘʞʜʘʥ ʢ ʧʨʦʙʣʝʤʝ ʥʘʨʢʦʟʘʚʠʩʠʤʦʩʪʠ, ʫʨʦʚʝʥʴ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʙ ʦʧʘʩʥʦʩʪʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʝʤ, 
ʛʨʘʤʦʪʥʦʩʪʴ ʤʦʣʦʜʝʞʠ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ [3, ʩ. 150]. ɿʥʘʷ ʜʝʡʩʪʚʠʝ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʤʦʞʥʦ ʧʨʝʜ-
ʧʦʣʦʞʠʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʧʨʠʯʠʥʳ ʢʨʦʶʪʩʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʜʘʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʜʘʥʥʳʤ ʷʚʣʝʥʠʷʤ.  

Цель исследования: ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 
ʠ ʘʣʢʦʛʦʣʷ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

Материалы и методы. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʩʣʫʞʠʣʠ ʦʬʠʮʠʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʫʙʣʠʢʘ-
ʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ, ʪʘʢʠʝ ʢʘʢ çʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʮʠʬʨʘʭè[4, 5, 6, 7, 8], çʊʫʣʴʩʢʠʡ ʩʪʘʪʠʩʪʠʯʝ-
ʩʢʠʡ ʝʞʝʛʦʜʥʠʢè[9, 10, 11, 12] ʠ çɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʥʘʨʢʦʤʘʥʠʡ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʘʣʢʦʛʦʣʠʟʤʘ ʠ ʘʣʢʦʛʦʣʴ-
ʥʳʭ ʧʩʠʭʦʟʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠè[13]. ɼʘʥʥʳʝ 
ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʠʣʠ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 
ʷʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʥʘʨʢʦʤʘʥʠʝʡ ʠ ʘʣʢʦʛʦʣʠʟʤʦʤ, ʦʙʲʝʤʳ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʣʫʯʘʠ ʘʣʢʦʛʦʣʴʥʳʭ ʦʪʨʘʚʣʝʥʠʡ ʠ ʦʙʨʘʱʝʥʠʷ ʟʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʢʦʨʨʝ-
ʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ) ʚ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ 
ʪʝʥʜʝʥʮʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʷʚʣʝʥʠʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ [14]. 

 
Результаты и обсуждение 

ʇʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
ʘʣʢʦʛʦʣʠʟʤʦʤ ʠ ʥʘʨʢʦʤʘʥʠʝʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ  ʟʘ ʧʝʨʠʦʜ ʩ 2020 ʧʦ 2024 ʛʛ. ʇʦʣʫ-
ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʜʝʩʪʨʫʢ-
ʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʪʘʙʣʠʮʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʩʣʫʯʘʝʚ 
ʘʣʢʦʛʦʣʴʥʦʡ ʠ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ. ɺ ʪʘʙʣʠʮʝ 1 ʦʪʨʘʞʝʥʳ 
ʜʘʥʥʳʝ ʦ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʟʘ ʧʝʨʠʦʜ 2020-
2023 ʛʛ., ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʊʫʣʳ ʠ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ.ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʶʣʣʝʪʝʥʷʭ çɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʥʘʨʢʦʤʘʥʠʡ, ʭʨʦʥʠʯʝʩʢʦʛʦ ʘʣʢʦʛʦʣʠʟʤʘ ʠ ʘʣʢʦʛʦʣʴ-
ʥʳʭ ʧʩʠʭʦʟʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠè (ʟʘ 2020-
2024 ʛʛ.), ʘ ʪʘʢʞʝ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʥʦʚʦʩʪʥʳʭ ʧʦʨʪʘʣʦʚ[15, 16, 17].  
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Таблица 1 
Динамика показателей первичной заболеваемости алкоголизмом населения  

Тульской области (на 100 000 населения) за 2020-2023 гг. 

Муниципальное 
 образование 

Величины показателей в указанные годы: 
M±m 

2020 г. 2021 г. 2022 г. 
2023 г. 
±к 2020(%) 

ɸʣʝʢʩʠʥʩʢʠʡ ʨʘʡʦʥ  27,0 37,36  34,99  33,93 
(+25,7%) 

33,32Ñ2,25 

ɸʨʩʝʥʴʝʚʩʢʠʡ ʨʘʡʦʥ  116,1 79,98 
 

45,19 
 

54,33 
(-53,2%) 

73,9Ñ16,67 

ɹʝʣʝʚʩʢʠʡ ʨʘʡʦʥ  101,0 64,67 44,18 
 

80,18 
(-20,6%) 

72,51Ñ11,77 

ɹʦʛʦʨʦʜʠʮʢʠʡ ʨʘʡʦʥ  32,0 22,25 
 

16,27 
 

38,33 
(+19,8%) 

27,21Ñ5,58 

ɺʝʥʝʚʩʢʠʡ ʨʘʡʦʥ  41,8 48,65 
 

52,03 
 

44,03 
(+5,3%) 

46,63Ñ2,59 

ɺʦʣʦʚʩʢʠʡ ʨʘʡʦʥ  37,5 52,58 
 

68,36 
 

65,10 
(+73,6%) 

55,89Ñ7,73 

ɻ. ɼʦʥʩʢʦʡ  60,7 76,45 
 

69,20 
 

79,32 
(+30,7%) 

71,42Ñ3,59 

ɻ. ʊʫʣʘ  47,4 48,16 
 

139,87 
 

127,92 
(+169,9%) 

90,84Ñ26,58 

ɼʫʙʝʥʩʢʠʡ ʨʘʡʦʥ  106,0 57,25 
 

138,06 
 

53,84 
(-49,2%) 

88,79Ñ23,52 

ɽʬʨʝʤʦʚʩʢʠʡ ʨʘʡʦʥ  80,1 97,79 
 

84,20 
 

66,86 
(-16,5%) 

82,24Ñ6,73 

ɿʘʦʢʩʢʠʡ ʨʘʡʦʥ  72,0 44,13 
 

34,53 
 

26,21 
(-63,6%) 

44,22Ñ8,94 

ʂʘʤʝʥʩʢʠʡ ʨʘʡʦʥ  95,6 83,74 
 

48,04 
 

24,25 
(-74,6%) 

62,91Ñ15,19 

ʂʠʤʦʚʩʢʠʡ ʨʘʡʦʥ  37,8 19,23 
 

47,52 
 

64,75 
(+71,3%) 

42,33Ñ11,39 

ʂʠʨʝʝʚʩʢʠʡ ʨʘʡʦʥ  68,0 62,70 
 

65,94 
 

95,27 
(+39,9%) 

72,98Ñ8,13 

ʂʫʨʢʠʥʩʢʠʡ ʨʘʡʦʥ  53,9 86,67 
 

22,05 
 

9,35 
(-82,7%) 

42,99Ñ19,33 

ʅʦʚʦʤʦʩʢʦʚʩʢʠʡ ʨʘʡʦʥ  88,2 67,66 
 

82,53 
 

74,23 
(-15,8%) 

78,16Ñ4,98 

ʆʜʦʝʚʩʢʠʡ ʨʘʡʦʥ  58,4 25,35 
 

42,84 
 

59,42 
(+1,7%) 

46,5Ñ8,06 

ʇʣʘʚʩʢʠʡ ʨʘʡʦʥ  47,5 29,44 
 

51,91 
 

54,21 
(+14,1%) 

45,77Ñ6,34 

ʉʫʚʦʨʦʚʩʢʠʡ ʨʘʡʦʥ  47,4 72,25 
 

24,35 
 

19,98 
(-57,8%) 

40,99Ñ13,17 

ʊʝʧʣʦ-ʆʛʘʨʝʚʩʢʠʡ ʨʘʡʦʥ  92,3 42,27 
 

34,16 
 

89,65 
(-3,9%) 

64,6Ñ15,83 

ʋʟʣʦʚʩʢʠʡ ʨʘʡʦʥ  55,0 56,79 
 

78,39 
 

55,61 
(+1,1%) 

61,45Ñ6,82 

ʏʝʨʥʩʢʠʡ ʨʘʡʦʥ  52,1 68,62 
 

26,75 
 

87,07 
(+67,1%) 

58,64Ñ14,73 

ʑʝʢʠʥʩʢʠʡ ʨʘʡʦʥ  59,1 59,17 
 

62,03 
 

51,44 
(+4%) 

57,94Ñ3,17 

ʗʩʥʦʛʦʨʩʢʠʡ ʨʘʡʦʥ  66,1 46,42 
 

36,42 
 

29,52 
(-55,3%) 

44,62Ñ8,97 
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ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ 
ʧʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʩʠʪʫʘʮʠʠ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʩʥʠʞʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦ-
ʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʛʦʨʦʜ ɼʦʥʩʢʦʡ ʩʦʢʨʘʪʠʣ ʯʠʩʣʦ ʟʘʙʦʣʝʚʰʠʭ ʘʣ-
ʢʦʛʦʣʠʟʤʦʤ ʥʘ 9,48% ʚ 2021-2022 ʛʦʜʘʭ, ʧʦʩʣʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʨʦʩʪʘ ʥʘ 25,95%. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 
ʟʘʩʣʫʞʠʚʘʝʪ ʫʣʫʯʰʝʥʠʝ ʩʠʪʫʘʮʠʠ ʚ ɺʝʥʝʚʩʢʦʤ ʨʘʡʦʥʝ, ʢʦʪʦʨʳʡ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʣ ʯʠʩʣʦ ʥʦʚʳʭ 
ʩʣʫʯʘʝʚ ʘʣʢʦʛʦʣʠʟʤʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʣʝʪ. 

ʆʜʥʘʢʦ ʨʷʜ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʪʦʣʢʥʫʣʩʷ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʣʠʮ, ʩʪʦʣʢʥʫʚʰʠʭʩʷ ʩ ʧʨʦ-
ʙʣʝʤʦʡ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʊʘʢ, ʨʝʟʢʦ ʫʭʫʜʰʠʣʘʩʴ ʩʠʪʫʘʮʠʷ ʚ ʛʦʨʦʜʝ ʊʫʣʝ, ʛʜʝ ʚ 2021-2022 ʛʦ-
ʜʘʭ ʯʠʩʣʦ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʭ ʩʣʫʯʘʝʚ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʨʦʩʣʦ ʩ 48,16 ʜʦ 139,87 (ʚ 2,9 ʨʘ-
ʟʘ ï ʥʘ 190,42%) ʭʦʪʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʥʦ ʧʦʰʣʦ ʥʘ ʫʙʳʣʴ ʜʦ 127,92.  

ɺ ɹʦʛʦʨʦʜʠʮʢʦʤ ʨʘʡʦʥʝ ʬʠʢʩʠʨʫʶʪʩʷ ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʣʢʦʛʦ-
ʣʠʟʤʘ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʴʰʝʝ ʫʭʫʜʰʝʥʠʝ ʦʪʤʝʯʝʥʦ ʚ 2022-2023 ʛʦʜʘʭ (+135%). ʆʩʦʙʳʡ ʩʣʫʯʘʡ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʩʦʙʦʡ ɿʘʦʢʩʢʠʡ ʨʘʡʦʥ, ʛʜʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʘʣʢʦʛʦʣʠʟʤʦʤ ʫʧʘʣʘ ʥʘ ʪʨʝʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʧʝʨʚʳʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɿʘʤʝʪʥʳ ʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʣʢʦʛʦʣʠʟʤʦʤ, ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʳ 
ʦʥʠ ʚ ʨʷʜʝ ʤʘʣʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ɹʦʛʦʨʦʜʠʮʢʠʡ, ʂʘʤʝʥʩʢʠʡ ʠ ʂʠʤʦʚʩʢʠʡ ʨʘʡʦʥʳ. ʊʘʢʠʝ 
ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʠʟʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʥʝʜʦʩʪʘ-
ʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʫʯʝʪʘ ʠʣʠ ʠʟʤʝʥʝʥʠʷʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʪʯʝʪʥʦʩʪʠ. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘ-
ʥʠʷʤ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʠ (ʨʠʩʫʥʦʢ 1).  

 

 
Рис. 1. Средний уровень первичной заболеваемости алкоголизмом населения Тульской области 

(на 100 000 населения) за 2020-2023 гг. 
 

ɼʠʥʘʤʠʢʘ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʨʢʦʤʘʥʠʝʡ 
ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ ʪʘʙʣʠʮʝ 2. 
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Таблица 2 
Динамика первичной заболеваемости наркоманией населения  
Тульской области за 2020-2023 гг. (на 100 000 населения) 

Муниципальное образование 2020 г. 2021 г. 2022 г. 
2023 г. 
±к 2020(%) 

M±m 

ɸʣʝʢʩʠʥʩʢʠʡ ʨʘʡʦʥ  14,3 9,7 
 

5,8 
 

8,1 
(-43,36%) 

9,45Ñ2,64 

ɸʨʩʝʥʴʝʚʩʢʠʡ ʨʘʡʦʥ  8,9 9,0 
 

9,0 
 

9,1 
(+2,25%) 

9,0Ñ0,09 

ɹʝʣʝʚʩʢʠʡ ʨʘʡʦʥ  5,3 14,1 
 

22,11 
 

11,4 
(+115,09%) 

10,73Ñ7,75 

ɹʦʛʦʨʦʜʠʮʢʠʡ ʨʘʡʦʥ  4,0 7,8 
 

12,2 
 

10,1 
(+152,5%) 

8,53Ñ4,15 

ɺʝʥʝʚʩʢʠʡ ʨʘʡʦʥ  12,9 14,2 
 

16,3 
 

14,2 
(+9,3%) 

14,4Ñ1,7 

ɺʦʣʦʚʩʢʠʡ ʨʘʡʦʥ  7,5 15,7 
 

28,0 
 

25,2 
(+236%) 

16,85Ñ8,79 

ɻ. ɼʦʥʩʢʦʡ  16,0 18,9 
 

19,1 
 

11,11 
(-30,56%) 

16,28Ñ4,32 

ɻ. ʊʫʣʘ  10,1 18,1 
 

14,2 
 

14,0 
(+38,61%) 

14,1Ñ3,05 

ɽʬʨʝʤʦʚʩʢʠʡ ʨʘʡʦʥ  30,9 35,4 
 

43,0 
 

33,4 
(+8,74%) 

34,9Ñ6,49 

ɿʘʦʢʩʢʠʡ ʨʘʡʦʥ  4,8 4,9 
 

19,7 
 

7,5 
(+56,25%) 

9,23Ñ6,99 

ʂʠʤʦʚʩʢʠʡ ʨʘʡʦʥ  10,8 10,7 
 

14,0 
 

12,9 
(+19,44%) 

12,1Ñ1,54 

ʂʠʨʝʝʚʩʢʠʡ ʨʘʡʦʥ  2,8 4,6 
 

8,4 
 

2,7 
(-3,57%) 

4,63Ñ2,84 

ʂʫʨʢʠʥʩʢʠʡ ʨʘʡʦʥ  7,6 9,8 
 

11,0 
 

9,4 
(+23,68%) 

9,45Ñ1,75 

ʅʦʚʦʤʦʩʢʦʚʩʢʠʡ ʨʘʡʦʥ  11,2 12,3 
 

15,1 
 

16,8 
(+49,91%) 

13,85Ñ2,64 

ʆʜʦʝʚʩʢʠʡ ʨʘʡʦʥ  8,3 9,1 
 

24,7 
 

17,0 
(+104,82%) 

12,03Ñ7,85 

ʇʣʘʚʩʢʠʡ ʨʘʡʦʥ  3,7 7,8 
 

11,1 
 

5,4 
(+45,95%) 

7,0Ñ3,74 

ʉʫʚʦʨʦʚʩʢʠʡ ʨʘʡʦʥ  2,7 2,8 
 

3,0 
 

2,9 
(+7,41%) 

2,85Ñ0,18 

ʋʟʣʦʚʩʢʠʡ ʨʘʡʦʥ  15,3 12,2 
 

27,4 
 

11,9 
(-22,22%) 

16,7Ñ7,54 

ʑʝʢʠʥʩʢʠʡ ʨʘʡʦʥ  12,4 7,9 
 

3,9 
 

12,6 
(+1,61%) 

9,2Ñ4,94 

ʗʩʥʦʛʦʨʩʢʠʡ ʨʘʡʦʥ  7,0 6,2 
 

7,3 
 

9,8 
(+40%) 

7,58Ñ1,35 

 
ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʸʥʥʦʩʪʠ ʥʘʨʢʦʤʘʥʠʠ ʧʨʦʠʟʦʰʣʦ ʚ ɹʝʣʝʚʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʩ 2020 ʧʦ 2021 ʛʦʜ ʧʦʢʘʟʘʪʝʣʴ ʚʳʨʦʩ ʧʦʯʪʠ ʚ 
ʪʨʠ ʨʘʟʘ (ʥʘ 166,04%). ʇʦʜʦʙʥʳʡ ʚʟʨʳʚʥʦʡ ʨʦʩʪ ʬʠʢʩʠʨʫʝʪʩʷ ʪʘʢʞʝ ʚ ɺʦʣʦʚʩʢʦʤ ʨʘʡʦʥʝ (ʨʦʩʪ ʥʘ 
109,33%) ʠ ʇʣʘʚʩʢʦʤ ʨʘʡʦʥʝ (ʨʦʩʪ ʥʘ 110,81%). ʉʘʤʳʡ ʩʠʣʴʥʳʡ ʩʧʘʜ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʦ-
ʠʟʦʰʸʣ ʚ ʑʝʢʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʚ 2021-2022 ʛʦʜʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʨʝʢʦʨʜʥʘʷ ʥʝʛʘʪʠʚʥʘʷ ʜʠʥʘʤʠʢʘ (-
50,63%).ʅʘʙʣʶʜʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʨʘʡʦʥʘʤʠ: ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʠʜʸʪ 
ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʨʢʦʤʘʥʠʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʜʨʫʛʠʭ ï ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʧʨʠʥʦʩʠʪ 
ʦʱʫʪʠʤʳʡ ʵʬʬʝʢʪ. 
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ɺʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʊʫʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʯʸʪʢʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ, ʢʦʛʜʘ 
ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ, ʘ ʟʘʪʝʤ ʥʘʩʪʫʧʘʝʪ ʬʘʟʦʚʳʡ ʦʪʢʘʪ (ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ 
ʷʚʣʷʝʪʩʷ ɸʣʝʢʩʠʥʩʢʠʡ ʨʘʡʦʥ). ʊʘʢʦʡ ʩʮʝʥʘʨʠʡ ʧʦʚʪʦʨʷʝʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʇʣʘʚʩʢʠʡ, 
ʋʟʣʦʚʩʢʠʡ ʠ ʆʜʦʝʚʩʢʠʡ ʨʘʡʦʥʳ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʱʫʶ ʧʨʦʙʣʝʤʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʜʭʦʜʘ 
ʢ ʙʦʨʴʙʝ ʩ ʥʘʨʢʦʧʦʪʨʝʙʣʝʥʠʝʤ. 

ʇʨʝʜʩʪʘʚʠʤ ʛʨʘʬʠʯʝʩʢʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʨʢʦ-
ʤʘʥʠʝʡ (ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ) ʥʘ ʨʠʩʫʥʢʝ 2.  

 

 
Рис. 2. Динамика первичной заболеваемости наркоманией населения Тульской области за 2020-

2023 гг. (на 100 000 населения) 
 

ɺ ʮʝʣʦʤ, ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʘʣʢʦʛʦʣʠʟʤʘ ʠ ʥʘʨʢʦʤʘʥʠʠ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʟʥʳʭ 
ʨʘʡʦʥʘʭ ʝʞʝʛʦʜʥʦ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʚ ʩʪʦʨʦʥʫ ʩʥʠʞʝʥʠʷ, ʪʘʢ ʠ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʩʪʘ-
ʚʘʷʩʴ ʧʨʠ ʵʪʦʤ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢʠʤʠ-ʣʠʙʦ ʥʝʛʘʪʠʚʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʧʨʦ-
ʙʣʝʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ, ʥʘʣʠʯʠʝ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ (ʧʨʦʙʣʝʤʳ ʚ ʩʝʤʝʡ-
ʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʨʘʟʚʦʜʳ), ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʜʦʭʦʜʦʚ. ɼʣʷ 
ʪʦʛʦ ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘʨʢʦʤʘʥʠʝʡ ʠ ʘʣʢʦʛʦ-
ʣʠʟʤʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʜʠʥʘʤʠʢʦʡ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʚʦʜʦʚ, ʫʨʦʚʥʷ ʙʝʟʨʘʙʦʪʠʮʳ ʠ ʫʨʦʚʥʷ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ.  

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 
ʨʷʜʦʤ ʢʣʶʯʝʚʳʭ ʩʦʮʠʘʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʚʳʩʦʢʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʟʘʚʠʩʠ-
ʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʠ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, 
ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʡ ʩʠʣʳ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʨʢʦʤʘʥʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʚʦ-
ʜʦʚ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʩʝʤʝʡʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʥʘ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʨʢʦʟʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʨʝʛʠʦʥʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʚʷʟʴ ʘʥʘʣʦʛʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʭʨʦʥʠʯʝ-
ʩʢʠʤ ʘʣʢʦʛʦʣʠʟʤʦʤ, ʦʪʦʙʨʘʞʝʥʥʫʶ ʚ ʪʘʙʣʠʮʝ 4.  

ɸʥʘʣʦʛʠʯʥʦ, ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʤʝʨʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʨʘʟʚʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʜʦʭʦʜʦʚ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʝʪ ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʯʨʝʟʤʝʨʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ 
ʩʧʠʨʪʦʩʦʜʝʨʞʘʱʠʭ ʥʘʧʠʪʢʦʚ. 
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Таблица 3 
Связь некоторых социально-экономических процессов Тульской области  
с уровнем первичной заболеваемости населения региона наркоманией  

ɻʦʜ / ʧʦʢʘʟʘʪʝʣʴ 

ʇʝʨʚʠʯʥʘʷ ʟʘʙʦʣʝ-
ʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝ-
ʥʠʷ ʨʝʛʠʦʥʘ ʥʘʨʢʦ-
ʤʘʥʠʝʡ (ʥʘ 1000 
ʥʘʩʝʣʝʥʠʷ) 

ʂʦʣ-ʚʦ  
ʨʘʟʚʦʜʦʚ 

ʋʨʦʚʝʥʴ  
ʙʝʟʨʘʙʦʪʠʮʳ (%) 

ʋʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʛʨʘʞʜʘʥ 
(ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʜʠʘʥʥʳʭ 
ʜʦʭʦʜʦʚ ʢ ʩʪʦʠʤʦʩʪʠ ʬʠʢʩʠ-
ʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ) 

2020 ʛ. 10,7 2155 5,1 1,45 

2021 ʛ. 13 2953 3,6 1,45 

2022 ʛ. 14,1 6101 3,5 1,53 

2023 ʛ. 12,1 4776 2,5 1,71 

2024 ʛ. 12,2 4650 0,15 1,92 

ʂʦʵʬʬ. ʢʦʨʨʝʣʷʮʠʠ: 
ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚ.  
ʩʦʮ. ʬʘʢʪʦʨʳ  

-  0,475 - 0,842 0,896 

 
Таблица 4  

Связь некоторых социально-экономических процессов Тульской области с уровнем первичной 
заболеваемости населения региона алкоголизмом 

ɻʦʜ / ʧʦʢʘʟʘʪʝʣʴ 

ʇʝʨʚʠʯʥʘʷ ʟʘʙʦʣʝ-
ʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝ-
ʥʠʷ ʨʝʛʠʦʥʘ ʘʣʢʦ-
ʛʦʣʠʟʤʦʤ (ʥʘ 1000 
ʥʘʩʝʣʝʥʠʷ) 

ʂʦʣ-ʚʦ  
ʨʘʟʚʦʜʦʚ 

ʋʨʦʚʝʥʴ  
ʙʝʟʨʘʙʦʪʠʮʳ (%) 

ʋʨʦʚʝʥʴ ʜʦʭʦʜʦʚ ʛʨʘʞʜʘʥ 
(ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʜʠʘʥʥʳʭ 
ʜʦʭʦʜʦʚ ʢ ʩʪʦʠʤʦʩʪʠ ʬʠʢʩʠ-
ʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ) 

2020 ʛ. 56,3 2155 5,1 1,45 

2021 ʛ. 54,03 2953 3,6 1,45 

2022 ʛ. 88,79 6101 3,5 1,53 

2023 ʛ. 83,77 4776 2,5 1,71 

2024 ʛ. 81,26 4650 0,15 1,92 

ʂʦʵʬʬ. ʢʦʨʨʝʣʷʮʠʠ: 
ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚ.  
ʩʦʮ. ʬʘʢʪʦʨʳ 

-  0,658 - 0,867 0,932 

 
ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʳ ʩʣʘʙʳʝ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʘʣ-

ʢʦʛʦʣʠʟʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʯʠʩʣʦʤ ʙʨʘʢʦʨʘʟʚʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 
ʩʦʩʪʦʷʥʠʝʤ ʨʳʥʢʘ ʪʨʫʜʘ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʦʤʧʣʝʢʩʥʦʤ ʭʘʨʘʢʪʝʨʝ ʧʨʦʙʣʝʤ ʩʦʮʠ-
ʘʣʴʥʦʡ ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʦʩʪʦʷʥʠʷ ʟʜʨʘʚʦ-
ʦʭʨʘʥʝʥʠʷ ʠ ʩʝʤʝʡʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

 
Заключение 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙʳ ʧʨʦʙʣʝʤʳ ʘʣʢʦʛʦʣʠʟʤʘ ʠ ʥʘʨʢʦʤʘʥʠʠ 
ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴ-
ʰʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʛʦʨʦʜʘʭ ʠ ʢʨʫʧʥʳʭ 
ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʨʝʛʠʦʥʘ, ʪʘʢʠʭ ʢʘʢ ʊʫʣʘ, ɼʦʥʩʢʦʡ, ʂʠʨʝʝʚʩʢʠʡ ʠ ʏʝʨʥʩʢʠʡ ʨʘʡʦʥʳ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ 
ʚʳʜʝʣʷʝʪʩʷ ʠ ʧʨʦʙʣʝʤʘ ʥʘʨʢʦʤʘʥʠʠ, ʣʠʜʝʨʦʤ ʧʦ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ɽʬʨʝʤʦʚʩʢʠʡ ʨʘʡʦʥ. 

ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʘ ʚʠʜʘ ʟʘʚʠʩʠʤʳʭ ʩʦʩʪʦʷʥʠʡ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʦʩʥʦ-
ʚʫ. ɺʳʷʚʣʝʥʘ ʩʠʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʠ 
ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʥʘʨʢʦʪʠʢʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʨʢʦʟʘ-
ʚʠʩʠʤʦʩʪʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʙʥʘʨʫʞʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʨʘʟʚʦ-
ʜʦʚ ʠ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʘʞʥʦʩʪʴ ʩʝʤʴʠ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʨʘʢʘ, ʘ 
ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢʘʢ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʪʠʚ ʜʝʩʪʨʫʢʪʠʚ-
ʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ. 



160 АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXXI международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʤʥʦʛʦʬʘʢʪʦʨ-
ʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʣ ʙʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 
ʩʠʪʫʘʮʠʶ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʫʨʦʚʝʥʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʝʤʝʡʥʳʝ ʦʪʥʦʰʝʥʠʷ.  
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АНАЛИЗ УРОВНЯ КОНКУРЕНЦИИ НА 
РОССИЙСКОМ РЫНКЕ ПРЕПАРАТОВ ДЛЯ 
ЛЕЧЕНИЯ ОТИТОВ В ЖИДКИХ 
ЛЕКАРСТВЕННЫХ ФОРМАХ 

Рой Ирина Яновна  
ʤʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

 
  ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆʨʣʦʚ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ  

ʢ. ʬʘʨʤ. ʥ., ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ  
ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 
 

Аннотация: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 
ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ. ʋʩʪʘʥʦʚʣʝ-
ʥʦ, ʯʪʦ ʨʳʥʦʢ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʬʦʨʤʘʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝ-
ʨʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʠʤʳʭ ʠʛʨʦʢʦʚ, ʥʦ ʙʝʟ ʷʚʥʦʛʦ ʜʦ-
ʤʠʥʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʠ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʝʢʫʱʠʭ ʪʝʥʜʝʥʮʠʡ ʠ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 
Ключевые слова: ʨʦʩʩʠʡʩʢʠʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʨʳʥʦʢ, ʞʠʜʢʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝ-
ʥʠʷ ʦʪʠʪʦʚ, ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʮʠʠ, ʠʥʜʝʢʩ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ. 
 
ANALYSIS OF THE LEVEL OF COMPETITION IN THE RUSSIAN MARKET OF LIQUID MEDICINES FOR 

TREATMENT OF OTITIS 
Roy Irina Yanovna 

 
Scientific adviser: Orlov Alexander Sergeevich 

 
Abstract: The article presents the results of an analysis of the level of competition among liquid-based drugs 
for the treatment of otitis in the Russian pharmaceutical market. It was found that the market for liquid-based 
drugs for the treatment of otitis is characterized by moderate competition. This indicates the presence of sev-
eral significant players, but without a clear dominance of any one of them. This becomes an important tool for 
understanding current trends and predicting its future development. 
Keywords: Russian pharmaceutical market, liquid medications for the treatment of otitis, competition analysis, 
and Herfindahl-Hirschman index. 

 
ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʬʦʨ-

ʤʘʭ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʘʥʘʣʠʟʘ ʨʦʩʩʠʡʩʢʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ. ɼʘʥʥʳʡ ʩʝʛʤʝʥʪ 
ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʦʪʠʪʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʣʶʜʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 
ʛʨʫʧʧ, ʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʠ 
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ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʦʟʤʦʞʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ, ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʜʞʝʥʝʨʠʢʦʚ ʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʝʜʠʢʘʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʫʩʠʣʝʥʠʷ ʪʨʝʙʦʚʘ-
ʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʨʝʛʫʣʷʪʦʨʥʳʭ ʦʨʛʘʥʦʚ, ʚʦʟʨʘʩʪʘʝʪ ʚʘʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝ-
ʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ, ʦʩʥʦʚʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʫ-
ʨʝʥʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʝʛʤʝʥʪʘ ʞʠʜʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʝʧʘ-
ʨʘʪʦʚ [1,2,3]. 

ʕʪʦʪ ʘʥʘʣʠʟ ʟʘʢʣʘʜʳʚʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʦʮʝʥʢʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʆʥ ʧʦʤʦ-
ʛʘʝʪ ʚʳʷʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʧʦʣʝʟʥʳ ʜʣʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʦʪ ʦʪʠʪʘ [4,6]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝ-
ʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʠʥʜʝʢʩ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ [5] ʚ 
2012-2023 ʛʛ. ʧʦ ʬʦʨʤʫʣʝ:  

ὌὌὍ Ὠ  

ʛʜʝ HHI ï ʠʥʜʝʢʩ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ, 

      Ὠ ï ʜʦʣʷ i-ʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʬʦʨʤʘʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ, 

      N ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʬʦʨʤʘʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʬʘʨ-
ʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ.  

ʉʥʘʯʘʣʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʜʣʷ ʚʩʝʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʝʛʤʝʥʪʘ ʨʳʥʢʘ, ʘ ʝʛʦ ʨʝʟʫʣʴ-
ʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʳʭ ʚʠʜʥʦ, ʢʘʢ ʤʝʥʷʣʩʷ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ 
ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʬʦʨʤʘʭ ʩ 2012 ʧʦ 2023 ʛʦʜ. 
ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʚ 2012 ʛʦʜʫ ʠʥʜʝʢʩ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʧʨʝʚʳʰʘʣ ʙʳʣ ʨʘʚʝʥ 
2209, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʳʥʦʢ ʤʦʞʥʦ ʙʳʣʦ ʦʪʥʝʩʪʠ ʢ ʥʠʟʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʤʫ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝ-
ʜʫʶʱʠʭ ʣʝʪ ʥʘʙʣʶʜʘʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʨʦʩʪʫ ʢʦʥʢʫʨʝʥʮʠʠ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʩʥʠʞʝʥʠʠ ʟʥʘ-
ʯʝʥʠʡ ʜʘʥʥʦʛʦ ʠʥʜʝʢʩʘ. ʉʚʦʝʛʦ ʧʠʢʘ ʢʦʥʢʫʨʝʥʮʠʷ ʜʦʩʪʠʛʣʘ ʚ 2021 ʛʦʜʫ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ 
ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʩʦʩʪʘʚʠʣʦ 1383, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʳʥʢʫ ʩ ʫʤʝʨʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ. ʆʜʥʘʢʦ ʚ 
2022-2023 ʛʦʜʘʭ ʧʨʦʠʟʦʰʝʣ ʥʝʙʦʣʴʰʦʡ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʨʳʥʦʢ ʧʨʦʜʦʣʞʠʣ ʦʩʪʘ-
ʚʘʪʴʩʷ ʫʤʝʨʝʥʥʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʦʤʠʥʠ-
ʨʦʚʘʥʠʝ ʢʨʫʧʥʝʡʰʠʭ ʠʛʨʦʢʦʚ ʦʩʣʘʙʣʦ, ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʤʝʪʠʣʘʩʴ ʦʙʨʘʪʥʘʷ ʪʝʥʜʝʥʮʠʷ.  

 
Таблица 1  

Значения индекса Херфиндаля-Хиршмана на российском рынке лекарственных препаратов для 
лечения отитов в жидких формах в 2012-2023 гг. 

 
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

ɺʝʩʴ ʨʳʥʦʢ 2209 1884 2035 1770 2006 1976 1918 1559 1498 1383 1607 1616 

  
ʊʘʢʞʝ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ 

ʞʠʜʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʨʘʟʥʳʤ ʘʛʨʝʛʠʨʦʚʘʥʥʳʤ ʛʨʫʧʧʘʤ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʟʥʘ-
ʯʝʥʠʷ ʠʥʜʝʢʩʘ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʢʫʨʝʥʪʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʥʠʭ 
ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʩʝʛʦ ʨʳʥʢʘ. ɺ ʦʪʜʝʣʴʥʳʭ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ɸʊʍ-
ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʘʥʘʣʴʛʝʪʠʢʠ, ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʩ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘʤʠ) 
ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʡʥʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʤʦʥʦʧʦʣʠʟʘʮʠʠ. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʚ ʵʪʠʭ 
ʛʨʫʧʧʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ 5000, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʙʨʝʥʜʦʚ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʘʞʜʦʡ ʪʘʢʦʡ ʛʨʫʧʧʝ. ʆʪʜʝʣʴʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ  ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʚ 
ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʚ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ ʍʝʨʬʠʥʜʘʣ-̫ʍʠʨʰʤʘʥʘ ʷʚʣʷʝʪʩʷ ʥʝ 
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ʪʦʣʴʢʦ ʚʳʩʦʢʠʤ, ʥʦ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʚʳʩʦʢʦʡ ʜʠʥʘʤʠʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʚʳʨʦʩʣʦ ʩ 6713 ʜʦ 8293 ʩ 2012 
ʧʦ  2023 ʛʦʜʫ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʯʪʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʠʤʧʦʨʪʥʳʤʠ 
ʧʨʝʧʘʨʘʪʘʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʬʦʨʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʉʨʝʜʠ ʠʤʧʦʨʪʥʳʭ ʧʨʝ-
ʧʘʨʘʪʦʚ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʣʘʥʩʠʨʫʝʪ ʤʝʞʜʫ ʫʤʝʨʝʥ-
ʥʦʡ ʠ ʥʠʟʢʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ. ɺ 2023 ʛʦʜʫ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʩʦʩʪʘʚʠʣʦ 2150, ʯʪʦ 
ʛʦʚʦʨʠʪ ʦ ʩʥʠʞʝʥʠʠ ʢʦʥʢʫʨʝʥʮʠʠ ʜʦ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ 
2013 ʧʦ 2016 ʛʦʜʳ ʢʦʥʢʫʨʝʥʮʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʨʳʥʢʝ ʜʦʤʠʥʠʨʦʚʘʣ ʨʦʩʩʠʡ-
ʩʢʠʡ ʧʨʝʧʘʨʘʪ ʆʬʪʦʮʠʧʨʦ. ʉ 2016 ʛʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝ-
ʥʠʷ ʥʘ ʨʳʥʦʢ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʧʨʠʤʝʨ, ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ-
ʉʦʣʦʬʘʨʤ, ʃʘʬʨʘʢʩ, ʃʦʨʦʪʦʢʩ, ʄʘʢʩʠʢʦʣʜ ʆʪʦʪʠʪʘ, ʅʠʘʪʠʨʘ, ʆʪʠʣʦʨ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʨʦʩʪʫ ʢʦʥʢʫ-
ʨʝʥʮʠʠ ʩʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʣʝʢʘʨʩʪʚ, ʦʜʥʘʢʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʧʦ-ʧʨʝʞʥʝʤʫ 
ʧʨʝʚʳʰʘʶʪ 2000, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʩʝ ʝʱʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʢʦʥʢʫʨʝʥʮʠʠ. 

 
Таблица 2 

Значения индекса Херфиндаля-Хиршмана среди отечественных и импортных препаратов для 
лечения отитов в жидких лекарственных формах на российском фармацевтическом рынке в 

2012-2023 гг. 
  2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ  9960 10000 9963 9993 10000 5027 4729 3004 3360 4973 5168 2987 

ʀʤʧʦʨʪʥʳʝ  2214 1891 2043 1779 2018 2008 1973 1713 1786 1694 1984 2150 

  
ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʧʨʝʧʘʨʘʪʘʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʣʝʢʘʨ-

ʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ, ʚʭʦʜʷʱʠʤʠ ʚ ʧʝʨʝʯʝʥʴ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʠ ʚʘʞʥʝʡʰʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘ-
ʨʘʪʦʚ (ɾʅɺʃʇ) ʠ ʥʝ ʚʭʦʜʷʱʠʤʠ ʚ ʥʝʛʦ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʝ ʵʪʠ ʛʨʫʧʧʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʭʦʞʫʶ 
ʜʠʥʘʤʠʢʫ ʠ ʫʤʝʨʝʥʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʠʥʜʝʢʩʘ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʚ 
ʜʠʘʧʘʟʦʥʝ ʦʪ 2000 ʜʦ 3000. ʀʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢ 2023 ʛʦʜʫ ʛʨʫʧʧʘ ʧʨʝʧʘʨʘʪʦʚ, 
ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ɾʅɺʃʇ, ʩʪʘʣʘ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʦʡ (ʠʥʜʝʢʩ 2409), ʯʝʤ ʛʨʫʧʧʘ ʚʭʦʜʷʱʠʭ ʚ ʵʪʦʪ 
ʧʝʨʝʯʝʥʴ ʧʨʝʧʘʨʘʪʦʚ ɾʅɺʃʇ (ʠʥʜʝʢʩ 2866). ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 
ʮʝʥ ʥʘ ʧʨʝʧʘʨʘʪʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʧʝʨʝʯʝʥʴ ɾʅɺʃʇ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʜʦʣʠ ʢʨʫʧʥʳʭ, ʜʘʚʥʦ 
ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʨʳʥʢʝ ʠʛʨʦʢʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʤ ʩʘʤʳʤ ʥʝ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ 
ʩʨʝʜʠ ʥʠʭ. 

ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʠ ʜʞʝʥʝʨʠʢʦʚʳʤʠ ʧʨʝʧʘ-
ʨʘʪʘʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʪʘʙʣʠʮʝ 3. ɼʣʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʚʝʩʴ ʠʩʩʣʝʜʫʝʤʳʡ 
ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʣʠ 10000, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʦʨʠʛʠ-
ʥʘʣʴʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʉʦʬʨʘʜʝʢʩ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʢʦʤʧʘʥʠʝʡ Sanofi SA. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 
ʛʨʫʧʧʝ ʜʞʝʥʝʨʠʢʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʪʫʱʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 
ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʩʥʠʟʠʣʠʩʴ ʩ 2833 ʚ 2012 ʛʦʜʫ ʜʦ 1790 ʚ 2023 ʛʦʜʘ. ʋʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʧʦʚʳ-
ʩʠʣʩʷ ʟʘ ʩʯʝʪ ʧʦʷʚʣʝʥʠʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʜʞʝʥʝʨʠʢʦʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʎʠ-
ʧʨʦʬʣʦʢʩʘʮʠʥ-ʉʦʣʦʬʘʨʤ, ʃʘʬʨʘʢʩ, ʃʦʨʦʪʦʢʩ, ʄʘʢʩʠʢʦʣʜ ʆʪʦʪʠʪʘ, ʅʠʘʪʠʨʘ, ʆʪʠʣʦʨ.  

ʊʘʢʞʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ʬʘʨʤʘʮʝʚʪʠ-
ʯʝʩʢʦʛʦ ʨʳʥʢʘ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʚʩʝ ʧʨʝʧʘʨʘʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʥʘʣʦʚ ʩʙʳʪʘ. ɻʦʩʧʠʪʘʣʴʥʳʡ ʩʝʛʤʝʥʪ 
ʦʢʘʟʘʣʩʷ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʠʥʜʝʢʩ ʍʝʨʬʠʥʜʘʣʷ-ʍʠʨʰʤʘʥʘ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 1130 
ʚ 2023 ʛʦʜʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʥʜʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʛʦʩʧʠʪʘʣʴʥʳʭ ʟʘʢʫʧʦʢ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʳʠʛʨʳʚʘʝʪ ʧʨʝʜ-
ʣʦʞʝʥʠʝ ʩ ʩʘʤʦʡ ʥʠʟʢʦʡ ʮʝʥʦʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʜʦʣʶ ʢʨʫʧʥʳʭ ʙʨʝʥʜʦʚ. ʋʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʨʦʟʥʠʯʥʦʤ 
ʩʝʛʤʝʥʪʝ ʪʘʢʞʝ ʩʪʘʣ ʙʦʣʝʝ ʚʳʩʦʢʠʤ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʍʝʨʬʠʥʘʣʷ-ʍʠʨʰʤʘʥʘ ʩʥʠʟʠʣʠʩʴ ʩ 
2323 ʜʦ 1461. 
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Таблица 3  
Значения индекса Херфиндаля-Хиршмана среди оригинальных и дженериковых препаратов для 
лечения отитов в жидких лекарственных формах на российском фармацевтическом рынке в 

2012-2023 гг. 
  2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

ʆʨʠʛʠʥʘʣʴʥʳʝ  10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 

ɼʞʝʥʝʨʠʢʦʚʳʝ  2833 2313 2523 2128 2417 2318 2165 1792 1677 1487 1796 1790 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʦʪʠʪʦʚ ʚ ʞʠʜʢʠʭ ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʚ ʮʝʣʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʨʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ, ʢʦʪʦʨʘʷ 
ʚʦʟʨʘʩʪʘʝʪ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ ʨʳʥʢʘ, ʥʘʧʨʠʤʝʨ, ʩʨʝʜʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʝʧʘʨʘ-
ʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ ʦʜʥʦʛʦ-ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʠʛʨʦʢʦʚ. ʆʜ-
ʥʘʢʦ ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʢʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ ʥʦʚʳʭ 
ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʜʘʥʥʦʤ ʩʝʛʤʝʥʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-
ʞʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʠ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʕʪʦ ʧʦʪʨʝʙʫʝʪ ʦʪ 
ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʧʨʦʜʫʤʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʦʜʚʠʞʝʥʠʷ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʠʩ-
ʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʚ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʢʦʥʢʫ-
ʨʝʥʪʥʦʡ ʙʦʨʴʙʝ.  
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Abstract: This article discusses the clinical manifestations of acute urinary retention (AUR) in dogs with uro-
lithiasis. When uroliths formed in the bladder enter the urethra, they disrupt the natural process of urine flow. If 
veterinary care is not provided in a timely manner, it can lead to intoxication, renal coma, and death of the an-
imal.  
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ʋʨʦʣʠʪʠʘʟ (ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʄʂɹ) ʩʦʙʘʢ ʟʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʦʥʢʨʝʤʝʥʪʦʚ ʚ ʧʦʯʢʘʭ, ʤʦʯʝʚʦʤ ʧʫʟʳʨʝ, ʫʨʝʪʨʝ. ʆʙʨʘʟʦʚʘʥʠʝ ʫʨʦʣʠʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʨʘʩʪ, ʧʦʨʦʜʘ, ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ, pH ʤʦʯʠ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, 
ʨʅ ʤʦʯʠ. ʂʦʥʢʨʝʤʝʥʪʳ ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʪʨʫʚʠʪʥʳʝ ʠ ʦʢʩʘʣʘʪʥʳʝ. 
ʉʪʨʫʚʠʪʥʳʝ ʫʨʦʣʠʪʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʢʩʘʣʘʪʥʳʭ ʤʦʛʫʪ ʨʘʩʪʚʦʨʷʪʴʩʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝ-
ʨʘʧʠʠ.[1, ʩ. 223].  

ʅʘʣʠʯʠʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʫʨʦʣʠʪʦʚ ʚ ʤʦʯʝʚʦʤ ʧʫʟʳʨʝ ʞʠʚʦʪʥʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 
ʩʠʤʧʪʦʤʘʤʠ: ʛʝʤʘʪʫʨʠʝʡ, ʙʦʣʝʟʥʝʥʥʦʩʪʴʶ, ʯʘʩʪʳʤʠ ʧʦʟʳʚʘʤʠ ʢ ʤʦʯʝʠʩʧʫʩʢʘʥʠʶ,  ʟʘʢʫʧʦʨʢʦʡ ʫʨʝʪʨʳ. 
ɺʦ ʚʨʝʤʷ ʟʘʢʫʧʦʨʢʠ ʫʨʝʪʨʳ ʫ ʩʦʙʘʢ ʤʝʥʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝ, ʞʠʚʦʪʥʳʝ ʥʝ ʤʦʛʫʪ ʩʦʚʝʨʰʠʪʴ ʘʢʪ ʤʦʯʝʠʩʧʫʩ-
ʢʘʥʠʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʙʝʩʧʦʢʦʡʥʳʤʠ. ɼʣʠʪʝʣʴʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʦʪʪʦʢʘ ʤʦʯʠ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘ-
ʥʠʟʤʘ ʙʦʣʴʥʳʭ ʧʠʪʦʤʮʝʚ. ʋ ʩʦʙʘʢ ʚʦ ʚʨʝʤʷ ʠʥʪʦʢʩʠʢʘʮʠʠ ʧʦʥʠʞʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʠ ʨʝʘʢʮʠʷ ʥʘ 
ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ [2, ʩ. 93]. 

ʃʝʯʝʥʠʝ ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʤʧʪʦʤʦʚ ʠ ʪʷʞʝʩʪʠ ʫʨʦʣʠʪʠʘʟʘ  ʫ ʩʦʙʘʢ. ʉʠʤʧʪʦʤʘʪʠʯʝ-
ʩʢʦʝ ʣʝʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ ʩʧʘʟʤʦʣʠʪʠʢʦʚ, ʅʇɺʉ, ʢʨʦʚʝʦʩʪʘʥʘʚʣʠʚʘʶʱʠʭ [3, ʩ 118]. 
ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥ ʩʪʨʫʚʠʪʥʦʛʦ ʫʨʦʣʠʪʠʘʟʘ ʩʦʙʘʢʘʤ ʤʦʛʫʪ ʥʘʟʥʘʯʘʪʴʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʘʮʠ-
ʦʥʳ ʧʠʪʘʥʠʷ, ʧʨʝʧʘʨʘʪʳ, ʨʘʩʪʚʦʨʷʶʱʠʝ ʩʪʨʫʚʠʪʥʳʝ ʢʦʥʢʨʝʤʝʥʪʳ. ʆʢʩʘʣʘʪʥʳʝ ʫʨʦʣʠʪʳ ʠʟ ʤʦʯʝʚʦʛʦ 
ʧʫʟʳʨʷ ʞʠʚʦʪʥʳʭ ʫʜʘʣʷʶʪʩʷ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [4, ʩ. 288]. 
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ɼʠʘʛʥʦʩʪʠʢʘ ʄʂɹ ʩʦʙʘʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʙʦʨ ʘʥʘʤʥʝʟʘ, ʧʨʦʚʝʜʝʥʠʝ ʧʦʣʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ 
ʦʩʤʦʪʨʘ ʞʠʚʦʪʥʦʛʦ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʠʤʝʥʷʶʪ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʝʪʦʜ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʯʠ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʶ ʠ ʋɿʀ ʜʠʘʛʥʦʩʪʠʢʫ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. [5, ʩ. 111]. 

ʅʘ ʧʨʠʝʤ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʯʘʩʪʥʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʚʝʪʝʨʠʥʘʨʥʫʶ ʢʣʠʥʠʢʫ ʛ. ʂʘ-
ʟʘʥʠ ʧʦʩʪʫʧʠʣʘ ʩʦʙʘʢʘ ʧʦ ʢʣʠʯʢʝ çʈʠʢʩè ʚ ʚʦʟʨʘʩʪʝ 5 ʣʝʪ. ʉʦʛʣʘʩʥʦ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʫ ʈʠʢʩʘ ʚ 
ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ. ʇʦʥʘʯʘʣʫ ʩʦʙʘʢʘ ʚʝʣʘ ʩʝʙʷ ʙʝʩʧʦʢʦʡʥʦ, ʧʨʠʥʠʤʘʣʘ 
ʚʳʥʫʞʜʝʥʥʳʝ ʧʦʟʳ, ʦʪʢʘʟʳʚʘʣʘʩʴ ʦʪ ʢʦʨʤʘ, ʩʪʘʣʘ ʘʧʘʪʠʯʥʦʡ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʩʦʙʘʢʠ ʥʘ ʤʦʤʝʥʪ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʩʦʩʪʘʚʠʣʘ 36,7, ʏʉʉ(142ʫʜ/ʤʠʥ), 
ʏɼɼ(46/ʤʠʥ). ɺʠʜʠʤʳʝ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʙʣʝʜʥʦʛʦ ʦʪʪʝʥʢʘ.  ʇʨʠ ʧʘʣʴʧʘʮʠʠ ʫ ʈʠʢʩʘ ʚ ʦʙʣʘʩʪʠ 
ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʦʱʫʱʘʣʘʩʴ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʙʨʶʰʥʦʡ ʩʪʝʥʢʠ ʠ ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʟʥʝʥʥʦʩʪʴ.  

ɺʣʘʜʝʣʝʮ ʞʠʚʦʪʥʦʛʦ ʧʨʠʰʝʣ ʩ ʛʦʪʦʚʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ, ʢʦʪʦʨʳʝ 
ʦʪʦʙʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

Таблица 1 
Значения биохимических показателей крови у собаки 

ʇʦʢʘʟʘʪʝʣʠ  
ʄʦʯʝʚʠʥʘ, 
ʤʤʦʣʴ/ʣ 

ʂʨʝʘʪʠʥʠʥ, 
ʤʢʤʦʣʴ/ʣ 

ɸʉʊ, 
ɽ/ʣ 

ɸʃʊ, 
ɽ/ʣ 

ʑʌ, ɽ/ʣ 

ʈʝʬʝʨʝʩʥʳʝ ʟʥʘ-
ʯʝʥʠʷ 

3 - 10.5 60 - 140 20 - 55 5 - 69 23 - 87 

ʇʦʣʫʯʝʥʥʳʝ 
ʈʝʟʫʣʴʪʘʪʳ  

43.7 432 107 372 17 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʢʨʦʚʠ ʫ ʈʠʢʩʘ ʢʨʠʪʠʯʝʩʢʠ ʫʚʝʣʠʯʠʣʩʷ ʫʨʦʚʝʥʴ ʤʦʯʝʚʠʥʳ, ʢʨʝʘ-

ʪʠʥʠʥʘ, ɸʃʊ ʠ ɸʉʊ. ʉʦʛʣʘʩʥʦ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʨʘʥʝʝ ʩʦʙʘʢʘ ʥʝ ʧʝʨʝʥʦʩʠʣʘ: ʟʘʙʦʣʝʚʘʥʠʡ ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʠʥʪʦʢʩʠʢʘʮʠʡ, ʦʨʛʘʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʇʦʚʳʰʝʥʠʝ ʚ ʢʨʦʚʠ 
ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʞʠʚʦʪʥʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʩʪʨʦʛʦ ʧʨʦʮʝʩʩʘ 
ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʯʝʢ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʪʨʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʫ ʞʠʚʦʪʥʦʛʦ ʥʘ ʋɿʀ 
ʘʧʧʘʨʘʪʝ Mindray DC ï 3 ʧʨʦʚʝʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʋɿʀ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʨʝʟʤʝʨʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. ʉ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʞʠʟʥʠ 
ï ʫʛʨʦʞʘʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʫ ʧʠʪʦʤʮʘ ʙʳʣʦ ʨʝʰʝʥʦ  ʧʨʦʚʝʩʪʠ ʢʘʪʝʪʝʨʠʟʘʮʠʶ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. ʋʩʪʘʥʦʚ-
ʢʘ ʫʨʝʪʨʘʣʴʥʦʛʦ ʢʘʪʝʪʝʨʘ ʚ ʧʨʦʩʚʝʪ ʫʨʝʪʨʳ ʧʨʦʭʦʜʠʣʘ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʀʟ ʫʨʝʪʨʘʣʴʥʦʛʦ ʢʘʪʝʪʝʨʘ 
ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʩʪʝʢʘʣʘ ʤʦʯʘ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ.  ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥ ʋɿʀ ʩʥʠʤʦʢ ʤʦʯʝʚʦʛʦ ʧʫʟʳ-
ʨʷ ʩʦʙʘʢʠ ʜʦ ʢʘʪʝʪʝʨʠʟʘʮʠʠ.  

 

 
Рис. 1. УЗИ снимок мочевого пузыря собаки до катетеризации 
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ʇʦʩʣʝ ʵʚʘʢʫʘʮʠʠ ʤʦʯʠ ʠʟ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ ʩʦʙʘʢʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʚʪʦʨʥʦʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʠʟʦʙʨʘʞʝʥʳ ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ ʠ ʧʦʯʢʘ ʩʦʙʘʢʠ ʧʦʩʣʝ ʢʘʪʝ-
ʪʝʨʠʟʘʮʠʠ. 

 

 
Рис. 2. УЗИ снимок мочевого пузыря и почки собаки после проведения катетеризации 

 
ʅʘ ʨʠʩʫʥʢʝ 2 ʩʣʝʚʘ ʚ ʧʦʣʦʩʪʠ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝ ʚʟʚʝʩʠ ʠ ʢʦʥʢʨʝʤʝʥʪʘ 

ʨʘʟʤʝʨʦʤ 3,6Ĭ3,4ʤʤ, ʢʦʪʦʨʳʡ ʷʚʠʣʩʷ ʧʨʠʯʠʥʦʡ ʟʘʢʫʧʦʨʢʠ ʫʨʝʪʨʳ.  ʉʧʨʘʚʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʦʪʦʙʨʘʞʝʥʘ 
ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʢʠ ʩʦʙʘʢʠ. ʃʦʭʘʥʢʘ ʧʦʯʢʠ ʨʘʩʰʠʨʝʥʘ, ʛʜʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ 2 ʢʦʥʢʨʝʤʝʥʪʘ 
ʜʘʶʱʠʝ ʘʢʫʩʪʠʯʝʩʢʫʶ ʪʝʥʴ ʨʘʟʤʝʨʘʤʠ 2,0Ĭ2.2 ʠ 2,6Ĭ1,9ʤʤ. ʕʭʦʩʪʨʫʢʪʫʨʘ ʧʦʯʢʠ ʥʝʦʜʥʦʨʦʜʥʘʷ, ʥʝʯʝʪ-
ʢʘʷ ʂʄɼ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʩʦʙʘʢʠ çʈʠʢʩʘè ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʤʦʯʝʢʘʤʝʥʥʫʶ ʙʦ-
ʣʝʟʥʴ ʠ ʦʩʪʨʫʶ ʟʘʜʝʨʞʢʫ ʤʦʯʠ. ʅʘʨʫʰʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʪʦʢʘ ʤʦʯʠ ʫ ʩʦʙʘʢʠ ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝ-
ʥʠʶ ʜʘʚʣʝʥʠʷ ʚ ʧʦʯʝʯʥʳʭ ʪʝʣʴʮʘʭ ʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʩʪʨʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʆʇʅ). ɺ ʩʚʦʶ 
ʦʯʝʨʝʜʴ ʧʨʠ ʆʇʅ ʫ ʈʠʢʩʘ ʢʨʠʪʠʯʝʩʢʠ ʧʦʚʳʩʠʣʠʩʴ ʧʦʯʝʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʦʚʠ, ʨʘʟʚʠʣʘʩʴ ʠʥʪʦʢʩʠʢʘʮʠʷ, 
ʛʠʧʦʪʝʨʤʠʷ.  

ʇʦʩʣʝ ʦʢʘʟʘʥʠʷ ʵʢʩʪʨʝʥʥʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʧʦʤʦʱʠ ʧʠʪʦʤʮʫ, ʚʣʘʜʝʣʴʮʫ ʞʠʚʦʪʥʦʛʦ ʙʳʣʦ ʨʝʢʦʤʝʥ-
ʜʦʚʘʥʦ ʜʘʣʴʥʝʡʰʝʝ ʣʝʯʝʥʠʝ ʈʠʢʩʘ ʧʨʦʜʦʣʞʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ.  

ɿʘʢʣʶʯʘʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʫ ʞʠʚʦʪʥʳʭ ʧʝʨʝʥʝʩʰʠʭ ʆɿʄ ʦʩʪʘʶʪʩʷ ʦʪʜʘʣʝʥʥʳʝ 
ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ. ɹʝʩʩʠʤʧʪʦʤʥʦʝ ʪʝʯʝʥʠʝ ʄʂɹ ʩʦʟʜʘʝʪ ʫ ʚʣʘʜʝʣʴʮʝʚ ʞʠʚʦʪʥʳʭ ʣʦʞ-
ʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʜʦʤʘʰʥʠʭ ʧʠʪʦʤʮʝʚ. ɽʞʝʛʦʜʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʜʠʩʧʘʥʩʝʨʠʟʘ-
ʮʠʠ ʫ ʞʠʚʦʪʥʳʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʢ ʄʂɹ ʪʘʢ ʠ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ.  
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УДК 784.3 

МЕЖКУЛЬТУРНЫЙ ДИАЛОГ ЧЕРЕЗ 
АКАДЕМИЧЕСКИЙ ВОКАЛ: ОПЫТ КИТАЙСКОГО 
ТЕНОРА ШИ ИЦЗЭ 

Го Мэнци 
ʩʧʝʮʠʘʣʠʪʝʪ, 

ʢʘʬʝʜʨʘ ʩʦʣʴʥʦʛʦ ʧʝʥʠʷ, 
ʋʨʘʣʴʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʦʥʩʝʨʚʘʪʦʨʠʷ ʠʤʝʥʠ ʄ.ʇ. ʄʫʩʦʨʛʩʢʦʛʦ 

 

Аннотация: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʪʚʦʨʯʝʩʢʠʡ ʧʫʪʴ ʠ ʠʩʧʦʣʥʠʪʝʣʴʩʢʘʷ ʬʠʣʦʩʦʬʠʷ ʢʠʪʘʡʩʢʦʛʦ ʪʝʥʦʨʘ 
ʐʠ ʀʮʟʝ, ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʧʝʨʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʶ-
ʱʝʛʦ ʩʠʥʪʝʟ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʠ ʢʠʪʘʡʩʢʦʡ ʚʦʢʘʣʴʥʳʭ ʪʨʘʜʠʮʠʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʝʛʦ ʙʠʦʛʨʘʬʠʠ, 
ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʢʘʢ ʝʚʨʦʧʝʡʩʢʦʛʦ ʨʝʧʝʨʪʫʘʨʘ (ʈʦʩʩʠʥʠ, ʄʦʮʘʨʪ, 
ʇʫʯʯʠʥʠ), ʪʘʢ ʠ ʢʠʪʘʡʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ (ʢʠʪʘʡʩʢʠʝ ʨʦʤʘʥʩʳ, ʦʧʝʨʘ çʉʦʥ ʚ ʢʨʘʩʥʦʤ ʪʝʨʝʤʝè), ʨʘʩʢʨʳ-
ʚʘʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʙʦʪʳ ʧʝʚʮʘ ʥʘʜ ʤʝʞʢʫʣʴʪʫʨʥʳʤ ʩʠʥʪʝʟʦʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʝʛʦ ʩʧʦ-
ʩʦʙʥʦʩʪʠ ʧʨʝʦʜʦʣʝʚʘʪʴ ʢʫʣʴʪʫʨʥʳʝ ʠ ʷʟʳʢʦʚʳʝ ʙʘʨʴʝʨʳ, ʘʜʘʧʪʠʨʦʚʘʪʴ ʪʝʭʥʠʢʫ ʙʝʣʴʢʘʥʪʦ ʢ ʥʘʮʠʦ-
ʥʘʣʴʥʦʡ ʵʩʪʝʪʠʢʝ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʢʫʣʴʪʫʨʥʳʡ ʜʠʘʣʦʛ ʯʝʨʝʟ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʚʦʢʘʣ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʝ-
ʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʫʩʧʝʭ ʐʠ ʀʮʟʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʧʨʠʟʥʘʥʠʠ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦ-
ʚʝʨʰʝʥʩʪʚʦʤ, ʥʦ ʦʩʦʟʥʘʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʪʚʦʨʯʝʩʪʚʦ ʟʥʘ-
ʯʠʤʳʤ ʬʝʥʦʤʝʥʦʤ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
Ключевые слова: ʐʠ ʀʮʟʝ, ʢʠʪʘʡʩʢʠʡ ʦʧʝʨʥʳʡ ʧʝʚʝʮ, ʙʝʣʴʢʘʥʪʦ, ʦʧʝʨʥʘʷ ʧʝʜʘʛʦʛʠʢʘ, ʪʝʥʦʨ, ʝʚʨʦ-
ʧʝʡʩʢʠʡ ʦʧʝʨʥʳʡ ʨʝʧʝʨʪʫʘʨ, ʢʠʪʘʡʩʢʠʝ ʨʦʤʘʥʩʳ. 
 
INTERCULTURAL DIALOGUE THROUGH ACADEMIC VOCAL MUSIC: THE EXPERIENCE OF CHINESE 

TENOR SHI YIJIE 
 

Guo Mengqi 
 
Abstract: This article examines the artistic journey and interpretive philosophy of Chinese tenor Shi Yijie, one 
of the most prominent figures in contemporary opera who bridges Western European and Chinese vocal tradi-
tions. Through analysis of his biography, pedagogical legacy, and interpretations of both European repertoire 
(Rossini, Mozart, Puccini) and Chinese works (Chinese art songs, opera "The Dream of Red Chamber"), the 
study reveals the methodology of the singer's cross-cultural synthesis. Special attention is paid to his ability to 
overcome cultural and linguistic barriers, adapt bel canto technique to national aesthetics, and foster cultural 
dialogue through academic vocal art. The research demonstrates that Shi Yijie's international recognition 
stems not merely from technical mastery but from his deliberate strategy of cultural mediation, making his art-
istry a significant phenomenon in the context of globalization in music education. 
Key words: Shi Yijie, Chinese opera singer, bel canto, opera pedagogy, tenor, European opera repertoire, 
Chinese romances. 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʫʟʳʢʘʥʪʦʚ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʫʣʴʪʫʨʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʠʥʪʝʟʠʨʦ-
ʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʪʨʘʜʠʮʠʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʳʪ ʢʠʪʘʡʩʢʠʭ ʚʦʢʘʣʠʩʪʦʚ, ʦʙʫ-
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ʯʘʶʱʠʭʩʷ ʟʘʧʘʜʥʦʡ ʦʧʝʨʥʦʡ ʪʝʭʥʠʢʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʚʷʟʠ ʩʦ ʩʚʦʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʉʨʝʜʠ 
ʷʨʢʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʜʝʣʷʝʪʩʷ ʢʠʪʘʡʩʢʠʡ ʪʝʥʦʨ ʐʠ ʀʮʟʝ (Shi Yijie), ʯʝʡ ʪʚʦʨʯʝ-
ʩʢʠʡ ʧʫʪʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʧʝʰʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʢʠʪʘʡʩʢʦʡ ʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʚʦʢʘʣʴʥʳʭ ʪʨʘʜʠʮʠʡ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʪʚʦʨʯʝʩʪʚʘ ʐʠ ʀʮʟʝ, ʝʛʦ ʤʝʪʦʜʦʣʦʛʠʷ ʨʘʙʦʪʳ ʥʘʜ 
ʤʝʞʢʫʣʴʪʫʨʥʳʤ ʩʠʥʪʝʟʦʤ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʘʢ ʝʚʨʦʧʝʡʩʢʦʛʦ, ʪʘʢ ʠ ʢʠʪʘʡʩʢʦʛʦ ʨʝʧʝʨʪʫʘʨʘ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʝʛʦ ʩʪʨʘʪʝʛʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʝʤʫ ʜʦ-
ʙʠʪʴʩʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʠʟʥʘʥʠʷ ʠ ʩʪʘʪʴ ʟʥʘʯʠʤʦʡ ʬʠʛʫʨʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʧʝʨʥʦʤ ʠʩʢʫʩʩʪʚʝ. 

ʐʠ ʀʮʟʝ ʨʦʜʠʣʩʷ ʚ 1982 ʛʦʜʫ ʚ ʏʞʘʥʮʟʷʥʝ, ʨʘʡʦʥʝ ʇʫʜʫʥ ʚ ʐʘʥʭʘʝ, ʚ ʦʙʳʯʥʦʡ ʩʝʤʴʝ, ʛʜʝ ʥʠʢʪʦ 
ʥʝ ʟʘʥʠʤʘʣʩʷ ʤʫʟʳʢʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ. ɽʛʦ ʧʫʪʴ ʚ ʦʧʝʨʥʦʝ ʠʩʢʫʩʩʪʚʦ ʥʘʯʘʣʩʷ ʥʝʩʪʘʥʜʘʨʪʥʦ, ʧʦʩʣʝ 
ʥʝʫʜʘʯʥʦʡ ʧʦʧʳʪʢʠ ʧʦʩʪʫʧʠʪʴ ʚ ʐʘʥʭʘʡʩʢʫʶ ʤʫʟʳʢʘʣʴʥʫʶ ʢʦʥʩʝʨʚʘʪʦʨʠʶ ʦʥ ʙʳʣ ʧʨʠʥʷʪ ʚ ʷʧʦʥʩʢʠʡ 
ʤʫʟʳʢʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʊʦʭʦ [2, ʩ. 147]. ɺʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʚ ʗʧʦʥʠʠ ʐʠ ʀʮʟʝ ʧʨʝʫʩʧʝʚʘʣ ʚ ʫʯʝʙʝ ʠ 
ʢʘʞʜʳʡ ʛʦʜ ʟʘʥʠʤʘʣ ʧʝʨʚʦʝ ʤʝʩʪʦ ʥʘ ʵʢʟʘʤʝʥʘʭ ʧʦ ʚʦʢʘʣʫ. ʅʘ ʪʨʝʪʴʝʤ ʢʫʨʩʝ ʦʥ ʧʨʠʚʣʝʢ ʚʥʠʤʘʥʠʝ ʧʨʝ-
ʟʠʜʝʥʪʘ ɺʝʥʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʊʦʭʦ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʣʫʯʝʥʠʶ ʧʦʣʥʦʡ ʩʪʠʧʝʥʜʠʠ ʜʣʷ 
ʦʙʫʯʝʥʠʷ ʚ ɽʚʨʦʧʝ [2, ʩ. 147]. 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʚ ɸʚʩʪʨʠʠ ʐʠ ʀʮʟʝ ʞʠʣ ʚ ʫʩʣʦʚʠʷʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʤʦʥʘʰʝʩʢʠʤ: 
ʩʪʘʨʳʡ ʜʦʤ ʥʘ ʦʢʨʘʠʥʝ ɻʨʘʮʘ, ʦʢʨʫʞʝʥʥʳʡ ʣʝʩʦʤ, ʙʝʟ ʠʥʪʝʨʥʝʪʘ ʠ ʩʦʩʝʜʝʡ. ʂ ʥʝʤʫ ʧʨʠʝʟʞʘʣʠ ʧʷʪʴ-
ʰʝʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʣʷ ʟʘʥʷʪʠʡ ʢʘʞʜʳʡ ʜʝʥʴ ʩ 10 ʫʪʨʘ ʜʦ 5 ʚʝʯʝʨʘ. ɿʘ ʵʪʦʪ ʛʦʜ ʠʥʪʝʥʩʠʚʥʳʭ ʪʨʝ-
ʥʠʨʦʚʦʢ ʦʥ ʚʳʫʯʠʣ 12 ʦʧʝʨ, ʟʘʣʦʞʠʚ ʧʨʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʩʚʦʝʡ ʙʫʜʫʱʝʡ ʢʘʨʴʝʨʳ [1, ʩ. 129]. ʊʘʢʦʡ 
ʫʧʦʨʥʳʡ ʪʨʫʜ ʧʦʟʚʦʣʠʣ ʝʤʫ ʙʳʩʪʨʦ ʨʘʩʪʠ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʧʦʟʞʝ ʧʨʠʚʝʣʦ ʢ ʧʨʠʟʥʘʥʠʶ 
ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. 

ʉ 2007 ʛʦʜʘ, ʢʦʛʜʘ ʐʠ ʀʮʟʝ ʚʧʝʨʚʳʝ ʚʳʰʝʣ ʥʘ ʩʮʝʥʫ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʦʧʝʨʝ ʄʦʮʘʨʪʘ çʊʘʢ ʧʦʩʪʫ-
ʧʘʶʪ ʚʩʝè (çCosi Fan Tutteè), ʥʘʯʘʣʩʷ ʝʛʦ ʪʨʠʫʤʬʘʣʴʥʳʡ ʧʫʪʴ ʥʘ ʤʠʨʦʚʦʡ ʦʧʝʨʥʦʡ ʩʮʝʥʝ. ɺʩʝʛʦ ʦʥ ʧʨʠ-
ʥʷʣ ʫʯʘʩʪʠʝ ʧʦʯʪʠ ʚ ʩʦʨʦʢʘ ʢʠʪʘʡʩʢʠʭ ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʦʧʝʨʘʭ ʚ ʀʪʘʣʠʠ, ɻʝʨʤʘʥʠʠ, ʀʩʧʘʥʠʠ ʠ ʉʐɸ. ʕʪʦʪ 
ʚʧʝʯʘʪʣʷʶʱʠʡ ʨʝʟʫʣʴʪʘʪ ʩʪʘʣ ʚʦʟʤʦʞʝʥ ʙʣʘʛʦʜʘʨʷ ʥʝ ʪʦʣʴʢʦ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʝʚʯʝʩʢʠʤ 
ʥʘʚʳʢʘʤ, ʥʦ ʠ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʢʫʣʴʪʫʨʥʳʭ ʢʦʥʪʝʢʩʪʦʚ ʠʩʧʦʣʥʷʝʤʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ [2, ʩ. 148]. 

ʀʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʚʦʨʯʝʩʢʦʛʦ ʧʫʪʠ ʐʠ ʀʮʟʝ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʩʦʟʥʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ 
ʨʝʧʝʨʪʫʘʨʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʢʘʨʴʝʨʳ. ʅʘʯʠʥʘʷ ʩ ʣʝʛʢʠʭ ʣʠʨʠʯʝʩʢʠʭ ʧʘʨʪʠʡ ʚ ʦʧʝʨʘʭ ʄʦʮʘʨʪʘ, ʈʦʩʩʠʥʠ 
ʠ ɼʦʥʠʮʝʪʪʠ, ʦʥ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʣ ʩʚʦʡ ʜʠʘʧʘʟʦʥ. ʂʘʢ ʦʥ ʩʘʤ ʦʙʲʷʩʥʷʝʪ, ʦʥ ʧʦʩʪʘʚʠʣ ʩʝʙʝ ʮʝʣʴ 
ʚʳʩʪʫʧʠʪʴ ʚ ʧʘʨʪʠʠ ʈʫʜʦʣʴʬʘ ʚ ʦʧʝʨʝ çɹʦʛʝʤʘè ʇʫʯʯʠʥʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʝʤʫ ʠʩʧʦʣʥʠʪʩʷ ʩʦʨʦʢ ʣʝʪ, 
ʪʘʢ ʢʘʢ ʟʥʘʣ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʪʦʥ ʛʦʣʦʩʘ ʤʝʥʷʝʪʩʷ [1, ʩ. 130]. ɺ 2023 ʛʦʜʫ ʦʥ ʥʘʢʦʥʝʮ ʠʩʧʦʣʥʠʣ ʵʪʫ ʨʦʣʴ 
ʥʘ ʩʮʝʥʝ ʐʘʥʭʘʡʩʢʦʛʦ ɹʦʣʴʰʦʛʦ ʪʝʘʪʨʘ, ʠ ʚʳʩʪʫʧʣʝʥʠʝ ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʪʨʠʫʤʬʘʣʴʥʳʤ ï ʟʘʣ ʙʳʣ ʧʝ-
ʨʝʧʦʣʥʝʥ, ʘ ʤʥʦʛʠʝ ʟʨʠʪʝʣʠ ʙʳʣʠ ʨʘʩʪʨʦʛʘʥʳ ʜʦ ʩʣʝʟ. 

ʐʠ ʀʮʟʝ ʯʘʩʪʦ ʩʦʚʝʪʫʝʪ ʩʪʫʜʝʥʪʘʤ ʠ ʥʘʯʠʥʘʶʱʠʤ ʚʦʢʘʣʠʩʪʘʤ ʥʝ ʧʝʪʴ ʩʨʘʟʫ ʩʣʦʞʥʳʝ ʧʨʦʠʟʚʝ-
ʜʝʥʠʷ, ʥʝ çʪʨʦʛʘʪʴè ʦʧʝʨʫ, ʥʝ ʩʭʦʜʠʪʴ ʩ ʫʤʘ ʦʪ ʚʳʩʦʢʠʭ ʥʦʪ, ʘ ʥʘʯʠʥʘʪʴ ʩ ʧʨʦʩʪʳʭ ʧʝʩʝʥ, ʧʦʢʘ ʥʝʪ ʧʦʣ-
ʥʦʛʦ ʚʣʘʜʝʥʠʷ ʩʚʦʠʤ ʛʦʣʦʩʦʤ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʧʦʩʪʠʞʝʥʠʝ ʛʦʣʦʩʘ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʘʤ ʛʦʣʦʩ, ʥʦ ʠ ʠʩʪʦ-
ʨʠʷ ʤʫʟʳʢʠ, ʠʟʫʯʝʥʠʝ ʦʧʝʨʳ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʷʟʳʢʦʚ ʠ ʪʘʢ ʜʘʣʝʝ [2, ʩ. 148]. ʕʪʦ ʬʠʣʦʩʦʬʠʷ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʥʝ ʧʦʠʩʢʘ ʙʳʩʪʨʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʪʚʦʨʯʝʩʪʚʝ ʐʠ ʀʮʟʝ ʟʘʥʠʤʘʝʪ ʧʨʦʜʚʠʞʝʥʠʝ ʢʠʪʘʡʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʟʘ 
ʨʫʙʝʞʦʤ. ɹʫʜʫʯʠ ʘʢʪʠʚʥʳʤ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ ʟʘʧʘʜʥʦʛʦ ʦʧʝʨʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ, ʦʥ ʥʠʢʦʛʜʘ ʥʝ ʟʘʙʳʚʘʣ ʦ 
ʩʚʦʠʭ ʢʦʨʥʷʭ. ʐʠ ʀʮʟʝ ʩ ʛʦʨʜʦʩʪʴʶ ʛʦʚʦʨʠʪ ʦ ʩʚʦʝʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʯʘʩʪʦ ʦʙʨʘʱʘʝʪʩʷ ʢ ʨʦʜʥʦʡ ʘʫʜʠ-
ʪʦʨʠʠ ʥʘ ʰʘʥʭʘʡʩʢʦʤ ʜʠʘʣʝʢʪʝ. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʜʝʤʦʥʩʪʨʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʘ ʦʩʦʟʥʘʥ-
ʥʘʷ ʩʪʨʘʪʝʛʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ [1, ʩ. 131]. 

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʪʦʛʦ, ʢʘʢ ʐʠ ʀʮʟʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʠʪʘʡʩʢʫʶ ʢʫʣʴʪʫʨʫ ʯʝʨʝʟ ʟʘʧʘʜʥʫʶ ʤʫʟʳʢʘʣʴʥʫʶ 

ʪʨʘʜʠʮʠʶ, ʷʚʣʷʝʪʩʷ ʝʛʦ ʠʩʧʦʣʥʝʥʠʝ ʧʝʩʥʠ ʍʫʘʥ ʎʟʳ (1904-1938) çɹʘʣʣʘʜʘ ʦ ʩʙʦʨʝ ʣʦʪʦʩʘè (çè). 

ʍʫʘʥ ʎʟʳ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʳʜʘʶʱʠʭʩʷ ʢʠʪʘʡʩʢʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʯʴʝ ʪʚʦʨʯʝʩʪʚʦ ʦʪʣʠʯʘʝʪ ʛʣʫʙʦʢʦʝ 
ʟʥʘʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʠʪʘʡʩʢʦʡ ʧʦʵʟʠʠ ʠ ʦʨʛʘʥʠʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʝʚʨʦʧʝʡʩʢʦʡ ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʪʝʭʥʠʢʠ ʩ 
ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʪʦʥʘʮʠʦʥʥʦʡ ʣʝʢʩʠʢʦʡ. ɺ ʧʝʩʥʷʭ ʍʫʘʥ ʎʟʳ ʢʨʘʩʦʪʘ ʤʝʣʦʜʠʯʝʩʢʦʡ ʣʠʥʠʠ ʩʦʯʝʪʘʝʪʩʷ ʩ 
ʚʥʠʤʘʥʠʝʤ ʢ ʥʶʘʥʩʘʤ ʧʦʵʪʠʯʝʩʢʦʡ ʨʝʯʠ, ʧʦʜʯʝʨʢʠʚʘʷ ʵʩʪʝʪʠʢʫ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʵʟʠʠ [1, ʩ. 130]. 

ʐʠ ʀʮʟʝ ʥʝ ʧʨʦʩʪʦ ʠʩʧʦʣʥʷʝʪ ʤʫʟʳʢʫ ʍʫʘʥ ʎʟʳ, ʥʦ ʠ ʨʘʩʢʨʳʚʘʝʪ ʢʫʣʴʪʫʨʥʳʝ ʩʠʤʚʦʣʳ, ʟʘʣʦʞʝʥ-
ʥʳʝ ʚ ʵʪʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ʃʦʪʦʩ, ʥʘʧʨʠʤʝʨ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʩʠʤʚʦʣʦʚ ʢʠʪʘʡʩʢʦʡ ʢʫʣʴ-
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ʪʫʨʳ, ʛʜʝ ʦʥ ʦʣʠʮʝʪʚʦʨʷʝʪ ʯʠʩʪʦʪʫ, ʯʝʩʪʥʦʩʪʴ ʠ ʩʚʷʪʦʩʪʴ. ɺ ʧʝʩʥʝ çɹʘʣʣʘʜʘ ʦ ʩʙʦʨʝ ʣʦʪʦʩʘè ʮʚʝʪʦʢ 
ʩʪʘʥʦʚʠʪʩʷ ʩʠʤʚʦʣʦʤ ʙʝʟʦʙʣʘʯʥʦʛʦ ʩʯʘʩʪʴʷ, ʚʟʘʠʤʥʦʡ ʣʶʙʚʠ ʠ ʫʤʠʨʦʪʚʦʨʝʥʠʷ [1, ʩ. 131]. ʐʠ ʀʮʟʝ 
ʙʣʝʩʪʷʱʝ ʧʝʨʝʜʘʝʪ ʵʪʦ ʯʝʨʝʟ ʩʚʦʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʩʦʯʝʪʘʷ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦ ʩ ʛʣʫʙʦʢʠʤ ʧʦ-
ʥʠʤʘʥʠʝʤ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʥʪʝʢʩʪʘ. 

ɺ ʩʚʦʝʤ ʘʥʘʣʠʟʝ ʠʩʧʦʣʥʝʥʠʷ ʐʠ ʀʮʟʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʝʚʝʮ ʧʦʢʘʟʳʚʘʝʪ ʥʝʚʝʨʦʷʪʥʳʝ ʚʳʩʦʢʦ-
ʪʝʩʩʠʪʫʨʥʳʝ ʚʦʢʘʣʴʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʳʝ ʢʨʘʩʠʚʳʝ ʣʝʛʘʪʦ ʥʘ ʥʠʩʧʘʜʘʶʱʠʭ ʬʨʘʟʘʭ ʚʪʦʨʦʛʦ 
ʨʘʟʜʝʣʘ ʧʝʩʥʠ, ʘ ʪʝʤʙʨ ʝʛʦ ʛʦʣʦʩʘ ʦʙʨʝʪʘʝʪ ʩʚʝʪʣʳʡ, ʨʘʜʦʩʪʥʳʡ ʢʦʣʦʨʠʪ [1, ʩ. 131]. ʆʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 
ʢʘʥʪʠʣʝʥʫ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʪʨʘʜʠʮʠʷʭ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʤ ʚ ɸʚʩʪʨʠʠ. ʐʠ 
ʀʮʟʝ ʧʦʢʘʟʳʚʘʝʪ ʩʪʠʣʠʩʪʠʯʝʩʢʠ ʨʦʚʥʫʶ ʠ ʫʚʝʨʝʥʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʚʦʝʛʦ ʠʩʧʦʣʥʝʥʠʷ, 
ʜʝʤʦʥʩʪʨʠʨʫʷ ʙʝʟʫʧʨʝʯʥʦʝ ʚʣʘʜʝʥʠʝ ʜʳʭʘʥʠʝʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʠʩʧʦʣʥʝʥʠʠ ʬʨʘʟ ʥʘ legato 
[1, ʩ. 131]. 

ʂʨʘʩʠʚʳʡ ʣʠʨʠʯʝʩʢʠʡ ʪʝʤʙʨ ʝʛʦ ʛʦʣʦʩʘ ʧʨʝʢʨʘʩʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʤʫʟʳʢʘʣʴʥʦ-ʧʦʵʪʠʯʝʩʢʠʤ ʦʙʨʘ-
ʟʦʤ ʧʝʩʥʠ. ʄʥʦʛʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʝʩʥʠ ʍʫʘʥ ʎʟʳ ʦʪʣʠʯʘʶʪʩʷ ʛʣʫʙʠʥʦʡ ʬʠʣʦʩʦʬʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, 
ʧʦʵʪʠʯʥʦʩʪʴʶ ʦʙʨʘʟʦʚ, ʠʩʢʨʝʥʥʦʩʪʴʶ ʯʫʚʩʪʚʘ ʠ ʩʪʘʥʦʚʷʪʩʷ çʠʤʧʫʣʴʩʦʤ ʜʣʷ ʨʝʬʣʝʢʩʠʠ ʠʩʧʦʣʥʠʪʝʣʷè 
[1, ʩ. 132]. ʀ ʚ ʩʚʦʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʝʩʥʠ ʍʫʘʥ ʎʟʳ çɹʘʣʣʘʜʘ ʦ ʩʙʦʨʝ ʣʦʪʦʩʘè ʪʝʥʦʨ ʐʠ ʀʮʟʝ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʨʘʩʢʨʳʣ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʐʠ ʀʮʟʝ ʨʦʣʠ ʢʠʪʘʡʩʢʦʛʦ ʧʨʠʥʮʘ ʉʫ ʏʦʥʛʘ ʚ ʦʧʝ-
ʨʝʪʪʝ ʌʨʘʥʮʘ ʃʝʛʘʨʘ çʉʪʨʘʥʘ ʫʣʳʙʦʢè. ʕʪʘ ʦʧʝʨʝʪʪʘ, ʚʦʟʤʦʞʥʦ, ʥʝ ʦʯʝʥʴ ʠʟʚʝʩʪʥʘ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ, 
ʥʦ ʢʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦʙ ʘʨʠʠ ʪʝʥʦʨʘ çDein ist mein ganzes Herzè (çʗ ʦʪʜʘʣ ʪʝʙʝ ʤʦʸ ʩʝʨʜʮʝè), ʤʫʟʳʢʘ 
ʥʠʢʦʤʫ ʥʝ ʢʘʞʝʪʩʷ ʥʝʟʥʘʢʦʤʦʡ. ʐʠ ʀʮʟʝ ʙʳʣ ʨʘʜ ʚ ʥʝʡ ʚʳʩʪʫʧʠʪʴ ʠ ʩʯʠʪʘʝʪ, ʯʪʦ ʛʣʘʚʥʳʡ ʤʫʞʩʢʦʡ ʛʝ-
ʨʦʡ ʵʪʦʡ ʦʧʝʨʝʪʪʳ ï ʩʘʤʘʷ ʧʦʜʭʦʜʷʱʘʷ ʨʦʣʴ ʜʣʷ ʢʠʪʘʡʮʘ [2, ʩ. 150]. 

ʉʫ ʏʦʥʛ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʚ ʦʧʝʨʝʪʪʝ, ʵʪʦ ʦʙʨʘʟ ʣʶʙʷʱʝʛʦ, ʢʦʨʨʝʢʪʥʦʛʦ ʠ ʩʢʨʦʤʥʦʛʦ ʜʞʝʥʪʣʴʤʝʥʘ. 
ʂʘʢ ʦʪʤʝʯʘʝʪ ʐʠ ʀʮʟʝ, ʠʤʝʥʥʦ ʪʦ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʝʨʝʜ ʝʚʨʦʧʝʡʮʘʤʠ ʧʨʝʜʩʪʘʣ ʩʪʦʣʴ ʚʳʩʦʢʦʧʦ-
ʩʪʘʚʣʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣ ʠʟ ʂʠʪʘʷ, ʘ ʝʛʦ ʜʨʫʞʝʣʶʙʠʝ ʠ ʜʞʝʥʪʣʴʤʝʥʩʢʘʷ ʤʘʥʝʨʘ ʦʙʱʝʥʠʷ ʜʘʣʠ ʠʤ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʠʪʘʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʢʘʢ ʦ ʩʪʨʘʥʝ ʵʪʠʢʝʪʘ, ʠ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʦʧʝʨʝʪʪʳ. ʐʠ ʀʮʟʝ 
ʩʪʘʣ ʧʝʨʚʳʤ ʢʠʪʘʡʩʢʠʤ ʧʝʚʮʦʤ, ʠʩʧʦʣʥʠʚʰʠʤ ʨʦʣʴ ʢʠʪʘʡʩʢʦʛʦ ʧʨʠʥʮʘ ʚ ʵʪʦʡ ʦʧʝʨʝʪʪʝ [2, ʩ. 150]. 

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʐʠ ʀʮʟʝ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʚʦ ʚʨʝʤʝʥʘ ʜʠʥʘʩʪʠʠ ʎʠʥ ʤʥʦʛʠʝ ʢʠʪʘʡʩʢʠʝ ʧʦ-
ʩʣʳ ʙʳʣʠ ʦʪʧʨʘʚʣʝʥʳ ʚ ɸʚʩʪʨʦ-ɺʝʥʛʨʠʶ, ʘ ʦʜʠʥ ʜʘʞʝ ʥʦʩʠʣ ʠʤʷ, ʧʦʭʦʞʝʝ ʥʘ çʉʫ ʏʦʥʛè, ʠ, ʧʦ ʤʥʝʥʠʶ 
ʐʠ, ʦʩʪʘʚʠʣ ʭʦʨʦʰʝʝ ʚʧʝʯʘʪʣʝʥʠʝ ʦ ʩʚʦʝʡ ʩʢʨʦʤʥʦʩʪʠ ʠ ʚʝʞʣʠʚʦʩʪʠ. ʐʠ ʀʮʟʝ ʩʯʠʪʘʝʪ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ 
ʟʘʧʘʜʥʳʭ ʦʧʝʨʥʳʭ ʧʦʩʪʘʥʦʚʢʘʭ, ʠʟʦʙʨʘʞʘʶʱʠʭ ʚʦʩʪʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʝʩʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʧʝʨʩʦʥʘʞ, ʢʦʪʦ-
ʨʦʛʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʘʩʪʦʷʱʠʤ ʢʠʪʘʡʩʢʠʤ ʧʨʠʥʮʝʤ ï ɻ ʪʦ ʉʫ ʏʦʥʛ [2, ʩ. 151]. 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʦʡ ʨʦʣʠ ʐʠ ʀʮʟʝ ʤʳʩʣʝʥʥʦ ʩʨʘʚʥʠʚʘʣ ʩʝʙʷ ʩ ʇʫ ʀ, ʧʦʩʣʝʜʥʠʤ ʠʤʧʝʨʘʪʦ-
ʨʦʤ ʂʠʪʘʷ ï ʦʥʠ ʙʳʣʠ ʙʣʠʞʝ ʧʦ ʚʦʟʨʘʩʪʫ, ʵʪʠʢʝʪʫ ʠ ʤʘʥʝʨʘʤ. ɺ ʧʝʨʚʦʤ ʩʧʝʢʪʘʢʣʝ ʦʥ ʙʳʣ ʦʩʦʙʝʥʥʦ ʟʦʣ 
ʚʦ ʚʨʝʤʷ ʩʩʦʨʳ ʩ ʛʣʘʚʥʦʡ ʛʝʨʦʠʥʝʡ ï ʃʠʟʦʡ, ʘ ʚʦ ʚʪʦʨʦʤ, ʚ 2022 ʛʦʜʫ, ʦʥ ʙʳʣ ʙʦʣʝʝ ʪʝʨʧʠʤʳʤ ʠ ʤʷʛ-
ʢʠʤ. ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʦʪʨʘʞʘʝʪ ʝʛʦ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʥʶʘʥʩʦʚ ʠ ʩʪʨʝʤʣʝʥʠʝ ʧʝʨʝʜʘʪʴ 
ʘʫʪʝʥʪʠʯʥʳʡ ʦʙʨʘʟ ʢʠʪʘʡʩʢʦʛʦ ʜʠʧʣʦʤʘʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʚʨʦʧʝʡʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʢʠʪʘʡʩʢʦʡ 
ʢʫʣʴʪʫʨʝ [2, ʩ. 151]. 

ʐʠ ʀʮʟʝ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʪ ʢʠʪʘʡʩʢʠʝ ʨʦʤʘʥʩʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ʂʠʪʘʷ. ʆʥ ʟʘʧʠʩʘʣ ʘʣʴʙʦʤ 
çChinese Art Songsè ʩʦʚʤʝʩʪʥʦ ʩ ʧʠʘʥʠʩʪʢʦʡ ʏʵʥʴ ʉʘ ʠ ʩʧʝʮʠʘʣʴʥʦ ʜʦʛʦʚʦʨʠʣʩʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 
ʣʝʡʙʣʦʤ, ʯʪʦʙʳ ʟʘʧʘʜʥʳʝ ʩʣʫʰʘʪʝʣʠ ʤʦʛʣʠ ʫʩʣʳʰʘʪʴ ʢʠʪʘʡʩʢʠʝ ʨʦʤʘʥʩʳ. ʆʥ ʫʙʝʞʜʝʥ: çʨʦʩʩʠʡʩʢʠʝ 
ʧʝʚʮʳ ʯʘʩʪʦ ʠʩʧʦʣʥʷʶʪ ʥʘ ʢʦʥʮʝʨʪʘʭ ʧʨʦʠʟʚʝʜʝʥʠʷ ʈʘʭʤʘʥʠʥʦʚʘ ʠ ʏʘʡʢʦʚʩʢʦʛʦ. ʇʦʯʝʤʫ ʙʳ ʥʘʤ ʥʝ 
ʚʢʣʶʯʘʪʴ ʚ ʧʨʦʛʨʘʤʤʫ ʩʚʦʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʝʩʥʠ?è [1, ʩ. 132]. 

ʂʠʪʘʡʩʢʠʡ ʨʦʤʘʥʩ ʬʦʨʤʘʣʴʥʦ ʧʦʭʦʞ ʥʘ ʟʘʧʘʜʥʳʡ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʵʩʪʝʪʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ. ɺ 

ʢʠʪʘʡʩʢʠʭ ʨʦʤʘʥʘʭ ʩʪʠʭʦʪʚʦʨʝʥʠʝ ʧʦʜʦʙʥʦ (sʶʡʤʦʭʫʘ, ʢʠʪʘʡʩʢʦʡ-ʞʠʚʦʧʠʩʠ), ʠʩʧʦʣʥʠʪʝʣʴ 

ʛʦʣʦʩʦʤ ʧʝʨʝʜʘʝʪ ʟʘʣʦʞʝʥʥʫʶ ʚ ʥʝʤ ʧʦʵʪʠʯʝʩʢʫ ʁʘʪʤʦʩʬʝʨʫ, ʤʝʣʦʜʠʷ ʞʝ ʦʪʨʘʞʘʝʪ ʧʨʠʩʫʱʠʝ ʢʠʪʘʡ-
ʩʢʦʡ ʢʫʣʴʪʫʨʝ ʵʩʪʝʪʠʯʝʩʢʠʝ ʠʜʝʘʣʳ ʯʠʩʪʦʪʳ, ʧʨʦʟʨʘʯʥʦʩʪʠ, ʠʟʷʱʝʩʪʚʘ ʠ ʥʝʞʥʦʩʪʠ [1, ʩ. 132]. ɼʣ̫ ʐʠ 
ʀʮʟʝ ʢʠʪʘʡʩʢʠʝ ʨʦʤʘʥʩʳ ʚʩʝʛʜʘ ʙʳʣʠ ʤʝʯʪʦʡ, ʩʚʦʝʛʦ ʨʦʜʘ ʥʦʩʪʘʣʴʛʠʝʡ ʧʦ ʨʦʜʠʥʝ, ʞʠʚʫʱʝʡ ʚ ʛʣʫʙʠʥʝ 
ʝʛʦ ʜʫʰʠ. ɽʛʦ ʨʦʜʠʥʘ ï ʏʞʘʥʮʟʷʥ, ʛʜʝ ʨʦʜʠʣʩʷ ʚʝʣʠʢʠʡ ʢʦʤʧʦʟʠʪʦʨ ʍʫʘʥ ʎʟʳ, ʥʘʧʠʩʘʚʰʠʡ ʤʥʦʞʝʩʪʚʦ 
ʧʨʝʢʨʘʩʥʳʭ ʢʠʪʘʡʩʢʠʭ ʨʦʤʘʥʩʦʚ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʧʨʦʜʚʠʞʝʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʯʝʨʝʟ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʚʦʢʘʣ ʷʚʣʷʝʪʩʷ ʚʘʞ-
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ʥʦʡ ʯʘʩʪʴʶ ʝʛʦ ʩʪʨʘʪʝʛʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʜʠʘʣʦʛʘ. ɽʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʠʪʘʡʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʟʘʧʘʜʥʦʡ 
ʪʨʘʜʠʮʠʠ ʙʝʣʴʢʘʥʪʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʤʫʟʳʢʘ ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ 
ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʫʥʠʢʘʣʴʥʳʭ ʯʝʨʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʐʠ ʀʮʟʝ ʷʚʣʷʝʪʩʷ ʧʨʦʬʝʩʩʦʨʦʤ ʚʦʢʘʣʴʥʦʡ ʤʫʟʳʢʠ ʚ ʄʫʟʳʢʘʣʴʥʦʡ ʢʦʥʩʝʨʚʘ-
ʪʦʨʠʠ ʍʫʥʘʥʴʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʦʬʝʩʩʦʨʦʤ ʐʘʥʭʘʡʩʢʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨ-
ʩʠʪʝʪʘ, ʧʨʠʛʣʘʰʝʥʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ɺʵʥʴʯʞʦʫ ʚ ʋʭʘʥʴʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʦʥʩʝʨʚʘʪʦ-
ʨʠʠ ʠ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ ʄʫʟʳʢʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɼʦʥʭʦ [3, ʩ. 312]. ʆʥ ʯʠʪʘʝʪ ʣʝʢʮʠʠ ʧʦ 
çʃʝʢʪʦʨʠʶ ʚʦʢʘʣʴʥʦʡ ʤʫʟʳʢʠè ʠ ʧʨʠʛʣʘʰʘʝʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʚʦʢʘʣʴʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ. 
ʉʪʘʚ ʟʥʘʤʝʥʠʪʳʤ, ʦʥ ʥʠʢʦʛʜʘ ʥʝ ʟʘʙʳʚʘʝʪ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʤʠʩʩʠʠ ʨʘʟʚʠʪʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʘ-
ʣʘʥʪʦʚ ʠ ʧʦʩʚʷʱʘʝʪ ʩʝʙʷ ʚʦʢʘʣʴʥʦʤʫ ʧʝʥʠʶ ʠ ʦʙʨʘʟʦʚʘʥʠʶ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʣʶ-
ʙʠʪʝʣʝʡ ʚʦʢʘʣʴʥʦʡ ʤʫʟʳʢʠ ʧʫʪʠ ʠ ʢʘʥʘʣʳ ʦʙʫʯʝʥʠʷ [3, ʩ. 312]. 

ʐʠ ʀʮʟʝ ʩʯʠʪʘʝʪ, ʯʪʦ ʧʝʜʘʛʦʛ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʦʙʫʯʘʪʴ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ, ʥʦ ʠ ʧʦʤʦʛʘʪʴ 
ʩʪʫʜʝʥʪʘʤ ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. ʂʘʢ ʦʥ ʦʪʤʝʯʘʝʪ, ʫ ʤʥʦʛʠʭ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ 
ʝʩʪʴ çʩʪʨʘʭ ʧʝʨʝʜ ʚʳʩʦʢʠʤʠ ʥʦʪʘʤʠè, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʥʝʫʚʝʨʝʥʥʦʩʪʴʶ, ʥʦ ʠ ʩʦ 
ʩʪʨʘʭʦʤ çʧʦʪʝʨʷʪʴ ʛʦʣʦʩè, ʪʦ ʝʩʪʴ ʧʝʨʝʩʪʘʪʴ ʟʚʫʯʘʪʴ çʧʦ-ʩʚʦʝʤʫè. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʛʦ ʙʘʨʴʝʨʘ 
ʚʘʞʥʦ ʩʦʟʜʘʪʴ ʙʝʟʦʧʘʩʥʫʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʛʜʝ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʙʝʟ ʩʪʨʘʭʘ 
ʦʰʠʙʢʠ [1, ʩ. 132]. 

ɺ ʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ʩʦʯʝʪʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʝʚʨʦʧʝʡʩʢʦʛʦ ʙʝʣʴʢʘʥʪʦ ʠ ʪʨʘʜʠʮʠʠ ʢʠ-
ʪʘʡʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʭʫ-
ʜʦʞʝʩʪʚʝʥʥʳʝ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʘʨʴʝʨʳ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʫʟʳʢʘʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ. 

ʊʚʦʨʯʝʩʢʠʡ ʧʫʪʴ ʐʠ ʀʮʟʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʨʢʠʡ ʧʨʠʤʝʨ ʫʩʧʝʰʥʦʛʦ ʤʝʞʢʫʣʴʪʫʨʥʦʛʦ ʜʠʘʣʦʛʘ 
ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʚʦʢʘʣʝ. ɽʛʦ ʫʩʧʝʭ ʦʙʫʩʣʦʚʣʝʥ ʥʝ ʪʦʣʴʢʦ ʪʘʣʘʥʪʦʤ ʠ ʫʧʦʨʥʳʤ ʪʨʫʜʦʤ, ʥʦ ʠ ʧʨʦʜʫʤʘʥ-
ʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʦʙʫʯʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʝʡ ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʪʘʡʩʢʦʡ ʚʦʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʟʘʧʘʜʥʦʡ ʪʝʭʥʠ-
ʢʠ ʙʝʣʴʢʘʥʪʦ. ʐʠ ʀʮʟʝ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʫʟʳʢʘ ʩʧʦʩʦʙʥʘ ʚʳʩʪʫʧʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ, ʦʙʲʝʜʠ-
ʥʷʶʱʠʤ ʨʘʟʥʳʝ ʢʫʣʴʪʫʨʳ [3, ʩ. 312]. 

ʆʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʛʦ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʥʝʥʠʶ ï ʐʠ ʀʮʟʝ ʥʝ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʩʚʦʝʡ 
ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʘ ʠʩʧʦʣʴʟʫʝʪ ʝʝ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ. ʆʥ ʩʫʤʝʣ 
ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʚʝʨʰʝʥʩʪʚʦʤ ʟʘʧʘʜʥʦʡ ʦʧʝʨʥʦʡ ʰʢʦʣʳ ʠ ʛʣʫʙʦʢʠʤ ʧʦʥʠʤʘʥʠʝʤ 
ʢʠʪʘʡʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʵʩʪʝʪʠʢʠ. ɽʛʦ ʨʘʙʦʪʘ ʩ ʢʠʪʘʡʩʢʠʤʠ ʨʦʤʘʥʩʘʤʠ, ʨʦʣʴʶ ʉʫ ʏʦʥʛʘ ʚ ʦʧʝʨʝʪʪʝ ʃʝ-
ʛʘʨʘ ʠ ʜʨʫʛʠʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʩ ʢʠʪʘʡʩʢʠʤʠ ʤʦʪʠʚʘʤʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʘʮʠ-
ʦʥʘʣʴʥʫʶ ʢʫʣʴʪʫʨʫ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʘʫʪʝʥʪʠʯʥʦʩʪʴ [1, ʩ. 132; 2, ʩ. 151]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʐʠ ʀʮʟʝ ʧʦʢʘʟʳʚʘʝʪ ʝʛʦ ʩʪʨʝʤʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʝ ʤʘʩʪʝʨʩʪʚʦ, ʥʦ ʠ ʜʝʣʠʪʴʩʷ ʦʧʳʪʦʤ ʩ ʥʦʚʳʤ ʧʦʢʦʣʝʥʠʝʤ ʚʦʢʘʣʠʩʪʦʚ. ɽʛʦ ʧʦʜʭʦʜ ʢ 
ʦʙʫʯʝʥʠʶ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʠ ʢʫʣʴʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 
ʧʦʥʠʤʘʥʠʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʚʢʣʘʜʦʤ ʚ ʨʘʟʚʠʪʠʝ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʚʦʢʘʣʴʥʦʡ 
ʧʝʜʘʛʦʛʠʢʠ [3, ʩ. 312]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʐʠ ʀʮʟʝ ʥʝ ʧʨʦʩʪʦ ʚʳʩʪʫʧʘʝʪ ʥʘ ʤʠʨʦʚʳʭ ʩʮʝʥʘʭ, ʠʩʧʦʣʥʷʷ ʟʘʧʘʜʥʳʡ ʦʧʝʨʥʳʡ 
ʨʝʧʝʨʪʫʘʨ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʫʣʴʪʫʨʥʦʤʫ ʦʙʤʝʥʫ, ʧʨʝʜʩʪʘʚʣʷʷ ʢʠʪʘʡʩʢʫʶ ʤʫʟʳʢʘʣʴʥʫʶ ʢʫʣʴ-
ʪʫʨʫ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʫʜʠʪʦʨʠʠ. ɽʛʦ ʪʚʦʨʯʝʩʪʚʦ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʩʤʝʰʝʥʠʝ ʢʠʪʘʡʩʢʦʡ ʠ ʟʘʧʘʜʥʦʡ ʢʫʣʴ-
ʪʫʨ, ʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʪʠʣʷ, ʦʙʦʛʘʱʘʶʱʝʛʦ ʦʙʝ ʪʨʘʜʠʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ 
ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʦʡ ʦʧʳʪ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʢʘʢ ʤʦʜʝʣʴ ʫʩʧʝʰʥʦʛʦ ʤʝʞ-
ʢʫʣʴʪʫʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʠʩʢʫʩʩʪʚʝ [3, ʩ. 312]. 
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ʚʳʝ ʪʝʭʥʦʣʦʛʠʠ : ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ɽʢʘʪʝʨʠʥʙʫʨʛ, 16 ʘʧ-
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УДК 711 

КРИТЕРИИ УСТОЙЧИВОГО ДИЗАЙНА 
ПРЕДМЕТНО-ПРОСТРАНСТВЕННОЙ СРЕДЫ 
МОЛОЧНО-ТОВАРНЫХ ФЕРМ 

Митина Е. А. 
ʤʘʛʠʩʪʨʘʥʪ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʢʘʬʝʜʨʘ çʐʢʦʣʘ ʜʠʟʘʡʥʘ ʅʀʋ ʄɻʉʋè 

 

Аннотация: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʜʝʘʣʴʥʘʷ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʜʠʟʘʡʥʘ ʤʦʣʦʯʥʦ-
ʪʦʚʘʨʥʳʭ ʬʝʨʤ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ ʦʪ-
ʚʝʪʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, 
ʚʢʣʶʯʘʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʧʦʜʭʦʜʳ 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʜʦʣʛʦʩʨʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʝʨʤʳ, ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʞʠʚʦʪʥʳʭ. 
Ключевые слова: ʢɻʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʚʳʰʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠ-
ʪʠʝ, ʛʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʜʠʟʘʡʥ ʤʦʣʦʯʥʦ-
ʪʦʚʘʨʥʳʭ ʬʝʨʤ. 
 
CRITERIA FOR SUSTAINABLE DESIGN OF THE SUBJECT-SPATIAL ENVIRONMENT OF DAIRY FARMS 

 
Mitina E. A. 

 
Abstract: This article examines the ideal concept for sustainable dairy farm design, aimed at creating efficient, 
environmentally friendly, and socially responsible production systems. The key principles of sustainable devel-
opment, encompassing environmental, economic, and social aspects, are discussed. The proposed ap-
proaches contribute to enhancing the long-term sustainability of the farm, reducing negative environmental 
impacts, and improving working conditions and animal welfare. 
Keywords: environmental sustainability, productivity improvement, integrated development, urban space, 
modernization, dairy production, dairy farm design. 

 
ɺʚʝʜʝʥʠʝ 
ʋʩʪʦʡʯʠʚʳʡ ʜʠʟʘʡʥ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤ ð ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦ-

ʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʫʯʠʪʳʚʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʣʛʦʩʨʦʯʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʝʨʤʳ. 

 
Основные принципы устойчивого дизайна 

¶ ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ.  
ʄʠʥʠʤʠʟʘʮʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

¶ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  
ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʠʙʳʣʴʥʦʩʪʠ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʬʝʨʤʳ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʠ 
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ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

¶ ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ.  
ʉʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʟʘʙʦʪʘ ʦ ʙʣʘʛʦʧʦʣʫʯʠʠ ʞʠʚʦʪʥʳʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʝʩʪ-

ʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. 
 

Критерии устойчивого дизайна 
1. Энергоэффективность и использование возобновляемых источников энергии 
¶ ɺʥʝʜʨʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ʚʝʪʨʦʚʳʭ ʪʫʨʙʠʥ ʠ ʜʨʫʛʠʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 
¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ. 
2. Рациональное использование воды 
¶ ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʩʙʦʨʘ ʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ. 
¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʠ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ. 
3. Управление отходами 
¶ ʂʦʤʧʦʩʪʠʨʦʚʘʥʠʝ ʥʘʚʦʟʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ. 
¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʛʘʟʘ ʠʣʠ ʫʜʦʙʨʝʥʠʡ. 
4. Условия содержания животных 
¶ ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʦʩʚʝʱʝʥʠʷ. 
¶ ʉʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʙʣʘʛʦʧʦʣʫʯʠʶ ʞʠʚʦʪʥʳʭ ʠ ʩʥʠʞʝʥʠʶ ʩʪʨʝʩʩʘ. 
5. Интеграция агроэкологических систем 
¶ ɺʥʝʜʨʝʥʠʝ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ. 
¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ. 
6. Минимизация использования химических веществ 
¶ ʇʨʝʜʧʦʯʪʝʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʭʦʜʘ ʟʘ ʞʠʚʦʪʥʳʤʠ ʠ ʨʘʩʪʝʥʠʷʤʠ. 
¶ ʂʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʢʦʨʤʦʚ ʠ ʚʦʜʳ. 
7. Локализация и инфраструктура 
¶ ʈʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚʙʣʠʟʠ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ ʠ ʨʳʥʢʦʚ ʩʙʳʪʘ. ʌʝʨʤʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ ʩʣʝʜʫʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʤʝʩʪʘʤ, ʛʜʝ ʜʦʙʳʚʘʝʪʩʷ ʠʣʠ ʧʨʦ-
ʠʟʚʦʜʠʪʩʷ ʩʳʨʴʝ (ʥʘʧʨʠʤʝʨ, ʢʦʨʤʘ, ʚʦʜʘ, ʵʥʝʨʛʠʷ), ʘ ʪʘʢʞʝ ʢ ʨʳʥʢʘʤ, ʛʜʝ ʨʝʘʣʠʟʫʝʪʩʷ ʤʦʣʦʯʥʘʷ ʧʨʦ-
ʜʫʢʮʠʷ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ, ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʠ ʟʘʪʨʘʪʳ ʥʘ ʜʦʩʪʘʚʢʫ, ʘ ʪʘʢʞʝ 
ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʦʪ ʧʝʨʝʚʦʟʢʠ. 

ɺʳʚʦʜʳ: 
ɺʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠ ʢʨʠʪʝʨʠʝʚ ʫʩʪʦʡʯʠʚʦʛʦ ʜʠʟʘʡʥʘ ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤ ʷʚʣʷʝʪʩʷ ʚʘʞ-

ʥʳʤ ʰʘʛʦʤ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ ʜʦʣʛʦʩʨʦʯʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 
ʈʝʘʣʠʟʘʮʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʟʘʙʦʪʘ ʦ ʙʣʘʛʦ-
ʧʦʣʫʯʠʠ ʞʠʚʦʪʥʳʭ ʠ ʠʥʪʝʛʨʘʮʠʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʠ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙ-
ʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʦʡ-
ʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʙʣʘʛʦʧʦʣʫʯʠʝ ʢʘʢ ʬʝʨʤʝʨʦʚ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ.  

 
Список источников 

 
1. ɻʦʨʦʭʦʚ ɺ.ɸ. ɿʝʣʝʥʘʷ ʧʨʠʨʦʜʘ ʛʦʨʦʜʘ: ʋʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ. ʀʟʜʘʥʠʝ 2ʝ, ʜʦʧ. ʀ ʧʝʨʝʨʘʙ. 

ï ʄ.: ɸʨʭʠʪʝʢʪʫʨʘ-ʉ, 2005. ï 528 ʩ. 
2. ɸʛʨʦʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʝ / ʅ.ɻ. ʂʦʚʘʣʝʚ ʠ ʜʨ. - ʄʦʩʢʚʘ-ʊʚʝʨʴ, 2004. - 492 ʩ 
3. ɺʝʨʛʫʥʦʚ ɸ. ʇ., ɼʝʥʠʩʦʚ ʄ. ʌ., ʆʞʝʛʦʚ ʉ. ʉ. ʃʘʥʜʰʘʬʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ï ʄ.: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1991.  
4. ʉʦʣʥʮʝʚ ɺ.ʅ. ʇʦʣʠʩʪʨʫʢʪʫʨʥʘʷ ʢʦʥʮʝʧʮʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʘ // ʀʟʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ: 

ʛʣʦʙʘʣʴʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʘʩʧʝʢʪʳ. - ʄ., 1997. - ʉ. 17-19. 
5. ʂʣʝʤʝʥʪʦʚʘ ɽ., ɻʝʡʥʠʛʝ ɺ. ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ // ʄʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ. - 1995. - ̄ 5. - ʉ. 33-34 



180 АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXXI международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

6. ʉʇ 42.13330.2016 ʉʚʦʜ ʧʨʘʚʠʣ ɻʨʘʜʦʩʪʦʨʠʪʝʣʴʩʪʚʦ. ʇʣʘʥʠʨʦʚʢʘ ʠ ʟʘʩʪʨʦʡʢʘ ʛʦʨʦʜʩʢʠʭ ʠ 
ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ. Urbandevelopment. Urban and rural planning and development. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ 
ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.07.01-89. ï URL: https://docs.cntd.ru/document/456054209 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 25.08.2022 

7. ʅʠʢʦʣʘʝʚ ɺ.ɸ. ʂʦʥʮʝʧʮʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʘ // ɺʝʩʪʥʠʢ ʄɻʋ. ʉʝʨ. 5. ɻʝʦʛʨʘʬʠʷ. -1987. - ˉ2. - 
ʉ. 22-27 

8. ʂʦʯʫʨʦʚ ɹ.ʀ. ʉʦʚʨʝʤʝʥʥʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʈʦʩʩʠʠ // 
ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ: ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʠ ʧʨʦʙʣʝʤʳ ʈʦʩ-
ʩʠʠ. - ʄ: ʊ-ʚʦ ʥʘʫʯ. ʠʟʜʘʥʠʡ ʂʄʂ, 2005. - ʉ. 322-334. 

  



АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 181 

 

XXXI International scientific conference | www.naukaip.ru 

 
 
 

ПСИХОЛОГИЧЕСКИЕ НАУКИ 
  



182 АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXXI международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

УДК-59.99 

ВЛИЯНИЕ СОЦИАЛЬНЫХ СЕТЕЙ НА 
ПСИХИЧЕСКОЕ СОСТОЯНИЕ МОЛОДЫХ 
МАТЕРЕЙ 

Аверьянова Карина Тимуровна 
ʤʘʛʠʩʪʨʘʥʪ 3 ʢʫʨʩʘ ʥʘʧʨʘʚʣʝʥʠʝ çʇʩʠʭʦʣʦʛʠʷè, ʧʨʦʬʠʣʴ çʂʣʠʥʠʯʝʩʢʘʷ ʧʩʠʭʦʣʦʛʠʷè 

Макушкина Ольга Михайловна 

ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 
ɹʘʰʢʠʨʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʀʤ. ʄ. ɸʢʤʫʣʣʳ, ʛ. ʋʬʘ, ʈʦʩʩʠʷ 

 

Аннотация. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʘʢʪʦʨʳ, ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷ-
ʥʠʝ ʤʦʣʦʜʳʭ ʤʘʪʝʨʝʡ 
Ключевые слова: ʤʦʣʦʜʳʝ ʤʘʪʝʨʠ, ʵʤʦʮʠʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʨʝʘʛʠʨʦʚʘ-
ʥʠʝ, ʪʨʝʚʦʞʥʦʩʪʴ, ʧʦʩʣʝʨʦʜʦʚʘʷ ʜʝʧʨʝʩʩʠʷ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 
 

PERSONAL FEATURES OF A WOMAN IN THE POSTPARTUM PERIOD 
 

Averyanova Karina Timurovna, 
Makushchkina Olga Mikhailovna 

 
Abstract. The work examines the factors influencing the postpartum well-being of women. 
Key words: postpartum period, postpartum neurosis, depressive state, psychological well-being, psychologi-
cal trauma. 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʝ ʤʝʜʠʘ, 

ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʟʥʘʯʠʤʳʡ ʵʣʝʤʝʥʪ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ, ʚʳʧʦʣʥʷʷ ʬʫʥʢʮʠʠ ʢʣʶʯʝʚʦʛʦ ʢʘʥʘʣʘ ʢʦʤʤʫʥʠʢʘ-
ʮʠʠ, ʘʨʪʠʢʫʣʷʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʩʪʨʦʝʥʠʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʨʘʢʮʠʠ. ʆʩʦʙʫʶ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʚ ʵʪʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʣʦʛʠ, ʬʦʢʫʩʠʨʫʶʱʠʝʩʷ ʥʘ ʪʝʤʘʪʠʢʝ ʤʘʪʝʨʠʥʩʪʚʘ. ʅʘ 
ʵʪʠʭ ʨʝʩʫʨʩʘʭ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʵʪʘʧʝ ʨʘʥʥʝʛʦ ʨʦʜʠʪʝʣʴʩʪʚʘ, ʘʢʪʠʚʥʦ ʦʙʤʝʥʠʚʘʶʪʩʷ ʣʠʯ-
ʥʳʤ ʦʧʳʪʦʤ, ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠ ʚʠʟʫʘʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫ-
ʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʪʠʨʘʞʠʨʦʚʘʥʠʶ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʘ ʤʘʪʝʨʠʥʩʢʦʡ ʨʦʣʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʥ-
ʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʬʫʥʢʮʠʶ ʪʘʢʠʭ ʩʦʦʙʱʝʩʪʚ, ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʜʠʩʢʫʨʩʝ 
ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʠ ʢʘʩʘʪʝʣʴʥʦ ʠʭ ʚʦʟʤʦʞʥʦʛʦ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʩʠʭʦʵʤʦ-
ʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʝʥʱʠʥ. ʂʦʥʮʝʧʮʠʷ çʠʜʝʘʣʴʥʦʛʦ ʤʘʪʝʨʠʥʩʪʚʘè, ʷʚʣʷʷʩʴ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʩʦʮʠʘʣʴ-
ʥʳʤ ʢʦʥʩʪʨʫʢʪʦʤ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʙʝʟʫʧʨʝʯʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʫʭʦʜʫ ʟʘ ʨʝʙʝʥ-
ʢʦʤ, ʥʦ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʷʜʫ ʟʘʯʘʩʪʫʶ ʫʪʦʧʠʯʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʪʨʘʥʩʣʠʨʫʝʤʳʭ ʚ ʦʙʱʝ-
ʩʪʚʝ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʚʳʩʪʫʧʘʷ ʚ ʨʦʣʠ ʤʦʱʥʦʛʦ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʤʦʛʫʪ ʧʨʦʚʦʮʠ-
ʨʦʚʘʪʴ ʫ ʤʘʪʝʨʝʡ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʨʘʟʚʠʪʠʝ ʘʬ-
ʬʝʢʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʭʨʦʥʠʯʝʩʢʦʝ ʯʫʚʩʪʚʦ ʚʠʥʳ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʘʷ ʥʝʧʦʣʥʦ-
ʮʝʥʥʦʩʪʴ. ʅʘʨʷʜʫ ʩ ʦʯʝʚʠʜʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʶʱʠʤʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʮʠ-
ʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʦʧʝʨʘʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʥʘʫʯʥʦʤ ʜʠʩʢʫʨʩʝ ʥʘʙʣʶʜʘʝʪʩʷ 
ʨʦʩʪ ʢʨʠʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ, ʬʠʢʩʠʨʫʶʱʠʭ ʝʸ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ 
ʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [1]. ʆʩʦʙʫʶ ʛʨʫʧʧʫ ʨʠʩʢʘ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʩʦʩʪʘʚʣʷʶʪ ʤʘʪʝʨʠ, ʘʢʪʠʚʥʦ 
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ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʨʦʜʠʪʝʣʴʩʢʠʝ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝ-
ʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʣʠʯʠʝ 
ʫʩʪʦʡʯʠʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ ʠ ʨʘʟʚʠʪʠʝʤ ʫ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʴʥʠʮ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʨʷʜʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʩʠʤʧʪʦʤʳ 
ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʧʝʨʬʝʢʮʠʦʥʠʩʪʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʤʘʪʝʨʠʥʩʢʦʡ ʨʦʣʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘ-
ʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʤʝʥʘ ʦʧʳʪʦʤ, ʤʦʛʫʪ ʚʳʩʪʫ-
ʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ, ʦʧʦʩʨʝʜʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʤʦʣʦʜʳʭ ʤʘʪʝʨʝʡ. 

ɺ ʨʘʤʢʘʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʢʘʪʝʛʦʨʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʢʦʤ-
ʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʠʥʪʝʛʨʠʨʫʶʱʠʡ ʘʬʬʝʢʪʠʚʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪʳ. ɼʘʥʥʳʡ ʢʦʥʩʪʨʫʢʪ 
ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʩʦʟʥʘʥʥʦʤʫ ʧʨʦʞʠ-
ʚʘʥʠʶ ʪʝʢʫʱʝʛʦ ʤʦʤʝʥʪʘ (mindfulness), ʘ ʪʘʢʞʝ ʧʝʨʝʞʠʚʘʥʠʝ ʛʣʫʙʠʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʛʘʨʤʦʥʠʠ ʠ ʫʜʦʚʣʝ-
ʪʚʦʨʝʥʥʦʩʪʠ ʞʠʟʥʴʶ ʚ ʮʝʣʦʤ. ʂʦʥʮʝʧʪʫʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ ʩʚʷʟʳʚʘʶʪ ʩ ʨʘʙʦʪʘʤʠ ʅ. 
ɹʨʵʜʙʝʨʥʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʝʛʦ ʦʧʝʨʘʮʠʦʥʘʣʠʟʘʮʠʶ ʠ ʧʨʦʚʝʣ ʧʘʨʘʣʣʝʣʴ ʩ ʘʨʠʩʪʦʪʝʣʝʚʩʢʦʡ çʵʚ-
ʜʝʤʦʥʠʝʡè ð ʠʜʝʝʡ ʦ ʚʳʩʰʝʤ ʙʣʘʛʝ, ʜʦʩʪʠʛʘʝʤʦʤ ʯʝʨʝʟ ʨʝʘʣʠʟʘʮʠʶ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʩʦ-
ʧʨʦʚʦʞʜʘʝʤʦʤ ʯʫʚʩʪʚʦʤ ʧʦʣʥʦʪʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ [1]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʪʨʫʢʪʫʨʘ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʙʣʘʛʦʧʦ-
ʣʫʯʠʷ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ. ʊʘʢ, ʚ ʤʦʜʝʣʠ ʕ. ɼʠʥʝʨʘ (R. Diener) ʜʘʥʥʳʡ ʬʝʥʦʤʝʥ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʨʝʭʘʩʧʝʢʪʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ: ʢʦ-
ʛʥʠʪʠʚʥʫʶ ʦʮʝʥʢʫ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʞʠʟʥʴʶ (ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʞʠʟʥʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʜʦʩʪʠʞʝʥʠʡ 
ʣʠʯʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ) ʠ ʘʬʬʝʢʪʠʚʥʳʡ ʙʘʣʘʥʩ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʩʦʦʪʥʦʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʠ ʠ ʯʘʩʪʦʪʳ ʧʝʨʝʞʠʚʘʥʠʷ ʧʦʟʠʪʠʚʥʳʭ ʠ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʡ [2]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʥʘʫʯʥʦʤ ʜʠʩʢʫʨʩʝ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʥʩʝʥʩʫʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʠʷ ʮʠʬʨʦʚʳʭ 
ʪʝʭʥʦʣʦʛʠʡ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʤʘ-
ʪʝʨʠʥʩʪʚʘ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʪʤʝʯʘʶʪ ʧʨʦʪʝʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʥʣʘʡʥ-ʩʨʝʜʳ, ʫʢʘʟʳʚʘʷ, ʯʪʦ ʚʠʨ-
ʪʫʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʩʬʦʢʫʩʠʨʦʚʘʥʥʳʝ ʥʘ ʨʦʜʠʪʝʣʴʩʢʦʡ ʪʝʤʘʪʠʢʝ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥʘʤ ʧʣʘʪ-
ʬʦʨʤʫ ʜʣʷ ʦʙʤʝʥʘ ʵʤʧʠʨʠʯʝʩʢʠʤ ʦʧʳʪʦʤ ʠ ʧʦʣʫʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. ʇʦʜʦʙ-
ʥʘʷ ʠʥʪʝʨʘʢʮʠʷ, ʧʦ ʤʥʝʥʠʶ ʜʘʥʥʳʭ ʘʚʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʬʣʝʢʩʠʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʤʘʪʝʨʠʥʩʢʦʡ 
ʠʜʝʥʪʠʯʥʦʩʪʠ, ʦʢʘʟʳʚʘʷ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. 
ɺ ʧʨʦʪʠʚʦʚʝʩ ʵʪʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʢʮʝʥʪʠʨʫʶʱʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʘʩʧʝʢʪʳ 
ʧʦʜʦʙʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʋʯʝʥʳʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ ʠʜʝʘ-
ʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʛʣʷʥʮʝʚʳʭ ʨʝʧʨʝʟʝʥʪʘʮʠʡ ʤʘʪʝʨʠʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʜʠʩʩʦʥʠʨʫʶʪ ʩ ʧʦʚʩʝʜʥʝʚ-
ʥʳʤ ʦʧʳʪʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʞʝʥʱʠʥ. ʇʦʩʪʦʷʥʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʧʦʜʦʙʥʳʭ ʦʙʨʘʟʦʚ ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʫ 
ʤʦʣʦʜʳʭ ʤʘʪʝʨʝʡ ʩʦʩʪʦʷʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʢʦʛʥʠʪʠʚʥʳʝ ʠʩʢʘʞʝʥʠʷ ʚ ʬʦʨʤʝ ʥʝʛʘʪʠʚʥʳʭ ʩʦʮʠ-
ʘʣʴʥʳʭ ʩʨʘʚʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʝʞʠʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ (ʨʦʜʠʪʝʣʴʩʢʦʡ) ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʯʪʦ ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ. ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩ-
ʥʦʚʦʡ ʜʣʷ ʢʨʠʪʠʢʠ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ ʩʣʫʞʠʪ ʢʦʥʮʝʧʮʠʷ ʩʠʤʫʣʷʢʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ɾ. ɹʦʜʨʠʡʷʨʦʤ. 
ʉʦʛʣʘʩʥʦ ʝʛʦ ʪʝʦʨʠʠ, ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʤʦʜʝʨʥʠʩʪʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʤʝʥʘ ʨʝʘʣʴʥʦʩʪʠ ʛʠʧʝʨ-
ʨʝʘʣʴʥʦʩʪʴʶ ð ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩʠʤʫʣʷʢʨʦʚ, ʪʦ ʝʩʪʴ ʟʥʘʢʦʚ ʠ ʦʙʨʘʟʦʚ, ʫʪʨʘʪʠʚʰʠʭ ʩʚʷʟʴ ʩ ʢʘʢʠʤ-ʣʠʙʦ 
ʠʩʭʦʜʥʳʤ ʨʝʬʝʨʝʥʪʦʤ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʢ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʝ ʩʠʤʫʣʷʮʠʠ. ʅʘʠʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʤ 
ʧʨʠʤʝʨʦʤ ʧʦʜʦʙʥʦʛʦ ʩʠʤʫʣʷʢʨʘ ʚ ʢʦʥʪʝʢʩʪʝ ʮʠʬʨʦʚʳʭ ʤʝʜʠʘ ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʪʠʨʘʞʠʨʫʝʤʳʡ 
ʢʦʥʩʪʨʫʢʪ çʠʜʝʘʣʴʥʦʡ ʤʘʪʝʨʠè. ɸʢʪʦʨʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʩʦʟʜʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʦʛʦ 
ʢʦʥʪʝʥʪʘ, ʚʳʩʪʫʧʘʶʪ ʙʣʦʛʝʨʳ ð ʧʦʣʴʟʦʚʘʪʝʣʠ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʧʨʦʠʟʚʦʜʷʱʠʝ ʠ ʧʫʙʣʠʢʫʶʱʠʝ ʧʝʨ-
ʩʦʥʘʣʴʥʳʡ ʤʝʜʠʘʪʝʢʩʪ, ʟʘʯʘʩʪʫʶ ʚʢʣʶʯʘʶʱʠʡ ʠʥʪʠʤʥʳʝ ʜʝʪʘʣʠ ʯʘʩʪʥʦʡ ʞʠʟʥʠ, ʥʘʨʨʘʪʠʚʳ ʦ ʧʦʚʩʝ-
ʜʥʝʚʥʳʭ ʧʨʘʢʪʠʢʘʭ, ʣʠʯʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʠ ʢʨʠʟʠʩʘʭ. 

ʀʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʠ ʯʘʩʪʦ ʜʦʚʝʨʷʶʪ ʩʚʦʠʤ ʣʠʜʝʨʘʤ ʤʥʝʥʠʷ, ʧʝʨʝʥʠʤʘʶʪ ʩʫʙʲʝʢʪʠʚʥʳʝ ʩʫʞ-
ʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʩʘʤʦʛʦ ʙʣʦʛʝʨʘ, ʢʘʩʘʶʱʠʝʩʷ ʝʛʦ ʣʠʯʥʦʡ ʢʘʞʜʦʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʩʬʝʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
ʥʦʛʦ ʨʦʩʪʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʤʘʪʝʨʠʥʩʢʠʭ ʙʣʦʛʘʭ ʯʘʱʝ ʚʩʝʛʦ ʪʨʘʥʩʣʠʨʫʝʪ-
ʩʷ  ʣʠʯʥʘʷ ʞʠʟʥʴ ʠ ʩʝʤʝʡʥʘʷ ʩʨʝʜʘ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʝʨʠʥʩʢʠʝ ʙʣʦʛʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤ ʧʨʦʩʤʘʪ-
ʨʠʚʘʝʤʳʤ ʞʘʥʨʦʤ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʙʣʦʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʦʜʘʤʠ, ʤʣʘʜʝʥʯʝʩʪʚʦʤ, 
ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ çʤʘʪʴ-ʜʠʪʷè, ʦʙʫʯʝʥʠʝʤ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʝʪʝʡ ʠ ʜʨʫʛʦʝ. ʇʦ ʤʥʝʥʠʶ ʉʪʝʧʘʥʦ-
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ʚʘ ɺ.ʅ., ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʩʪʘʣʠ ʩʨʝʜʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʥʪʠʯʥʦʩʪʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ɸʥʘʣʠʟʠʨʫʷ ʬʝ-
ʥʦʤʝʥ ʤʘʪʝʨʠʥʩʢʠʭ ʙʣʦʛʦʚ, ʚʳʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʙʣʦʛʝʨʘʤʠ ʦʙʨʘʟʳ ʠʜʝ-
ʘʣʴʥʦʡ ʤʘʪʝʨʠ: 

1. ɼʝʤʦʥʩʪʨʘʮʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʩʝʤʴʠ, ʛʜʝ ʝʩʪʴ ʛʘʨʤʦʥʠʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʫʧʨʫʛʘʤʠ, 
2. ɼʝʤʦʥʩʪʨʘʮʠʷ ʪʦʣʴʢʦ ʧʦʟʠʪʠʚʥʳʭ ʵʤʦʮʠʡ ʠ ʣʝʛʢʦʩʪʠ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʝʪʴʤʠ,  
3. ɸʢʮʝʥʪ ʥʘ ʫʩʧʝʭʘʭ ʠ ʜʦʩʪʠʞʝʥʠʷʭ ʜʝʪʝʡ,  
4. ʜʝʤʦʥʩʪʨʘʮʠʷ ʘʢʪʠʚʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʜʦʩʫʛʘ,  
5. ʘʢʮʝʥʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʪʘʥʜʘʨʪʦʤ ʞʝʥʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 
ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʧʨʝʟʝʥʪʠʨʫʝʪ ʢʫʣʴʪʫʨʥʦ ʫʢʦʨʝʥʝʥʥʳʡ ʘʨʭʝʪʠʧ ʩʦʚʝʨʰʝʥʥʦʛʦ 

ʤʘʪʝʨʠʥʩʪʚʘ. ʆʜʥʘʢʦ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʚʠʟʫʘʣʴʥʦʤ ʢʦʥʪʝʥʪʝ ʙʣʦʛʝʨʦʚ, ʜʘʥʥʳʡ ʘʨʭʝʪʠʧ 
ʧʦʜʚʝʨʛʘʝʪʩʷ ʛʠʧʝʨʙʦʣʠʟʘʮʠʠ, ʧʨʠʦʙʨʝʪʘʷ ʯʝʨʪʳ ʥʝʜʦʩʪʠʞʠʤʦʛʦ ʠʜʝʘʣʘ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʥʘʧʨʠʤʝʨ, ʬʠʢʩʠʨʫʶʪ ʠʩʢʘʞʝʥʥʫʶ ʨʝʧʨʝʟʝʥʪʘʮʠʶ ʤʘʪʝʨʝʡ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʥʠʮ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, 
ʛʜʝ ʦʥʠ ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ çʩʫʧʝʨʛʝʨʦʠʥʴè, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʩʠʥʭʨʦʥʥʫʶ 
ʫʩʧʝʰʥʦʩʪʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʩʝʤʝʡʥʦʡ ʩʬʝʨʘʭ. ʇʦʜʦʙʥʘʷ ʥʘʨʨʘʪʠʚʥʘʷ ʤʦʜʝʣʴ, ʢʘʢ ʦʪʤʝʯʘʶʪ 
ʫʯʝʥʳʝ, ʦʙʣʘʜʘʝʪ ʩʣʘʙʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʨʝʘʣʴʥʳʤ ʦʧʳʪʦʤ ʙʦʣʴʰʠʥʩʪʚʘ ʞʝʥʱʠʥ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʩ ʧʦʜʦʙʥʳʤ ʢʦʥʪʝʥʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʘʢʪʦʨ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʡ 
ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʅʘʫʯʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʧʨʷʤʦʡ 
ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʠ ʭʘʨʘʢʪʝʨʦʤ ʧʦʪʨʝʙʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ 
ʚʦʟʨʘʩʪʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝ-
ʨʠʦʜʝ ʠ Beyond. ʇʨʘʢʪʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʩ ʢʫʨʠʨʫʝʤʳʤʠ ʦʥʣʘʡʥ-ʧʝʨʩʦʥʘʞʘʤʠ 
ʧʨʦʚʦʮʠʨʫʝʪ ʫ ʤʘʪʝʨʝʡ ʨʘʟʚʠʪʠʝ ʢʦʤʧʣʝʢʩʘ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ, ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʭ ʩʦʤʥʝʥʠʡ ʚ ʩʦʙʩʪʚʝʥ-
ʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ. ʂʦʛʥʠʪʠʚʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ 
ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʩʪʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʜʝʧʨʠʚʘʮʠʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʨʝʙʝʥʢʦʤ ʠ ʜʠʩʢʨʝʜʠʪʘʮʠʷ 
ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ, ʯʪʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʙʣʦʢʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʠ-
ʣʝʥʪʥʦʡ (ʫʩʪʦʡʯʠʚʦʡ) ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʀʩʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʕʩʢʦʡʥʘ ʠ ʢʦʣʣʝʛ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ʩʝʤʘʥʪʠʯʝ-
ʩʢʦʛʦ ʜʝʨʝʬʝʨʝʥʮʠʘʣʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʣʝʞʝʥʠʝ ʟʘ ʧʨʦʬʠʣʷʤʠ ʟʥʘʤʝʥʠʪʳʭ ʤʘʪʝʨʝʡ-
ʙʣʦʛʝʨʦʚ ʥʘ ʧʣʘʪʬʦʨʤʘʭ, ʬʦʨʤʠʨʫʶʪ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʛʘʪʠʚʥʫʶ ʦʮʝʥʢʫ ʩʚʦʝʛʦ ʤʘʪʝʨʠʥʩʪʚʘ ʫ ʧʦʣʴ-
ʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʷʚʣʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʦʮʠʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ, ʯʪʦ ʧʨʦ-
ʚʦʮʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʪʨʝʚʦʞʥʦʩʪʠ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʘʨʘ-
ʜʦʢʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʤʝʜʠʘ: ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʜʘʥʥʦʡ ʩʨʝʜʝ, ʟʘ-
ʯʘʩʪʫʶ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʨʦʩʪʦʤ ʪʨʝʚʦʞʥʦʩʪʠ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʦʡ ʩʘʤʦʡ ʵʪʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʨʫʩʣʝ ʵʪʦʛʦ 
ʚʳʚʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʍʝʥʜʝʨʩʦʥʘ ʚʳʷʚʠʣʦ ʦʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʫʨʦʚʥʝʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ 
ʤʘʪʝʨʠʥʩʪʚʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʢʫʨʠʨʫʝʤʦʛʦ ʢʦʥʪʝʥʪʘ, ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʝʛʦ ʦʙʨʘʟ ʙʝʟʫʧʨʝʯʥʦʡ ʨʦʜʠʪʝʣʴʩʢʦʡ 
ʫʩʧʝʰʥʦʩʪʠ, ʧʨʦʚʦʮʠʨʫʝʪ ʫ ʨʝʮʠʧʠʝʥʪʦʚ ʧʝʨʝʞʠʚʘʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʯʫʚʩʪʚʘ ʚʠʥʳ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 
ʪʨʘʥʩʣʠʨʫʝʤʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. ʂʘʢ ʦʪ-
ʤʝʯʘʝʪ ʄ. ʊʝʡʪ, ʧʝʨʩʠʩʪʠʨʫʶʱʝʝ ʯʫʚʩʪʚʦ ʤʘʪʝʨʠʥʩʢʦʡ ʚʠʥʳ ʩʧʦʩʦʙʥʦ ʠʥʜʫʮʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʦʝ ʠʩʢʘ-
ʞʝʥʠʝ ʚ ʚʠʜʝ ʩʪʦʡʢʦʛʦ ʫʙʝʞʜʝʥʠʷ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʇʦʜʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 
ʢʦʤʧʣʝʢʩʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʜʝʪʝʨʤʠʥʠʨʫʷ ʥʘʨʫʰʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʤ, ʥʦ 
ʠ ʥʘ ʩʦʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʥʠʞʘʝʪ ʨʦʜʠʪʝʣʴʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʚʦʩ-
ʧʠʪʘʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʣʷ, ʥʝʦʙʭʦʜʠʤʦ 
ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʤʦʜʘʣʴʥʦʩʪʴ ʚʣʠʷʥʠʷ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʦʧʦʩʨʝʜʦʚʘʥʘ ʩʦʮʠʦʢʫʣʴ-
ʪʫʨʥʳʤ ʢʦʥʪʝʢʩʪʦʤ. ʄʘʪʝʨʠʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʟʠʮʠʝʡ ʄ. ʆʭʘʨʦʥʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʩʦʮʠʘʣʴʥʳʡ ʢʦʥʩʪʨʫʢʪ, ʬʦʨʤʠʨʫʝʤʳʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚ ʢʦʥʢʨʝʪʥʦʤ ʦʙʱʝʩʪʚʝ 
ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʝʜʧʠʩʘʥʠʡ ʠ ʤʦʨʘʣʴʥʳʭ ʠʤʧʝʨʘʪʠʚʦʚ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʚʳʩʪʫʧʘʷ ʚ ʨʦʣʠ ʦʜʥʦʛʦ ʠʟ 
ʢʣʶʯʝʚʳʭ ʢʘʥʘʣʦʚ ʪʨʘʥʩʣʠʨʦʚʘʥʠʷ ʵʪʠʭ ʥʦʨʤ, ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤ ʘʛʝʥʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʩʪʨʫʠʨʦʚʘ-
ʥʠʷ ʤʘʪʝʨʠʥʩʢʦʛʦ ʩʘʤʦʩʦʟʥʘʥʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʥʠʝ ʦʥʣʘʡʥ-ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʥʦʩʠʪ ʘʤʙʠʚʘʣʝʥʪʥʳʡ 
ʭʘʨʘʢʪʝʨ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚʳʧʦʣʥʷʶʪ ʧʨʦʪʝʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, ʧʨʝʜʦʩʪʘʚ-
ʣʷʷ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʧʨʘʢʪʠʯʝʩʢʠʤ ʩʦʚʝʪʘʤ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜ-



АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 185 

 

XXXI International scientific conference | www.naukaip.ru 

ʜʝʨʞʢʝ, ʯʪʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʦʡ ʨʦʜʠʪʝʣʴʩʢʦʡ ʨʦʣʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʟʙʳʪʦʯ-
ʥʘʷ ʠ ʥʝʨʝʬʣʝʢʩʠʚʥʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ ʩʦʧʨʷʞʝʥʘ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʨʠʩʢʘʤʠ, ʪʘʢ ʢʘʢ 
ʟʘʤʝʱʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʜʠʘʜʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʝʙʝʥʢʦʤ ʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʦʙʩʪʚʝʥʥʦʝ 
ʨʘʟʚʠʪʠʝ, ʯʪʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʜʝʧʨʠʚʘʮʠʠ ʚ ʜʝʪʩʢʦ-
ʨʦʜʠʪʝʣʴʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʩʝʛʤʝʥʪʝ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ ʠ ʙʣʦʛʦʩʬʝʨʝ ʘʢʪʠʚʥʦ ʨʝʧʨʦʜʫʮʠʨʫʝʪʩʷ ʠʜʝʘʣʠʟʠʨʦ-
ʚʘʥʥʳʡ ʦʙʨʘʟ çʢʣʘʩʩʠʯʝʩʢʦʡè ʤʘʪʝʨʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʚ ʨʘʤʢʘʭ ʧʘʪʨʠʘʨʭʘʣʴʥʦʛʦ ʢʘʥʦʥʘ ʭʨʘʥʠʪʝʣʴ-
ʥʠʮʳ ʜʦʤʘʰʥʝʛʦ ʦʯʘʛʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚʘ, ʬʦʢʫʩʠʨʫʶʱʠʝʩʷ ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʪʝʤʘ-
ʪʠʢʝ, ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʘʛʝʥʪʦʚ ʫʢʨʝʧʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʛʝʥʜʝʨʥʳʭ ʨʦʣʝʡ, ʩʧʦʩʦʙʩʪʚʫʷ ʞʝʩʪʢʦʡ 
ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʦʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʧʨʠʟʥʘʢʫ ʧʦʣʘ. ɺ ʥʘʨʨʘʪʠʚʘʭ ʜʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʪʮʦʚʩʢʘʷ 
ʬʠʛʫʨʘ ʟʘʯʘʩʪʫʶ ʤʘʨʛʠʥʘʣʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʠ ʣʝʛʠʪʠʤʠʨʫʝʪ ʜʠʩʢʫʨʩʠʚʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚʦʟ-
ʣʘʛʘʶʱʫʶ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʫʭʦʜʫ ʠ ʚʦʩʧʠʪʘʥʠʶ ʧʦʪʦʤʩʪʚʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʤʘʪʴ. 

ʂʦʥʪʝʥʪ ʧʦʜʦʙʥʳʭ ʧʣʘʪʬʦʨʤ (ʙʣʦʛʠ, ʚʠʜʝʦʢʘʥʘʣʳ, ʩʦʦʙʱʝʩʪʚʘ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʠʟʫʘʣʠʟʠʨʫʝʪ 
ʤʦʜʝʣʴ ʤʥʦʛʦʜʝʪʥʦʡ ʩʝʤʴʠ, ʚ ʢʦʪʦʨʦʡ ʞʝʥʱʠʥʘ ʨʝʘʣʠʟʫʝʪ ʩʝʙʷ ʩʫʛʫʙʦ ʚ ʧʨʠʚʘʪʥʦʡ ʩʬʝʨʝ, ʧʦʩʚʷʱʘʷ 
ʚʩʝ ʨʝʩʫʨʩʳ ʚʦʩʧʠʪʘʥʠʶ ʜʝʪʝʡ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʢʦʤʬʦʨʪʘ ʩʫʧʨʫʛʘ. ɸʥʘʣʠʟ ʪʨʘʥʩʣʠʨʫʝʤʦʛʦ ʚ ʜʘʥʥʦʤ 
ʤʝʜʠʘʧʨʦʩʪʨʘʥʩʪʚʝ ʘʨʭʝʪʠʧʘ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʝʛʦ ʢʣʶʯʝʚʳʝ ʜʝʩʢʨʠʧʪʦʨʳ: 

- ʪʦʪʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʠʥʪʝʨʝʩʳ ʩʝʤʴʠ ʠ ʜʝʪʝʡ; 

- ʥʦʨʤʘʪʠʚ ʤʥʦʛʦʜʝʪʥʦʩʪʠ (ʪʨʠ ʨʝʙʝʥʢʘ ʠ ʙʦʣʝʝ); 

- ʜʦʙʨʦʚʦʣʴʥʳʡ ʦʪʢʘʟ ʦʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʘʨʴʝʨʳ ʠ ʣʠʯʥʳʭ ʘʤʙʠʮʠʡ; 

- ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʟʘʙʦʪʘ ʦʙʦ ʚʩʝʭ ʯʣʝʥʘʭ ʜʦʤʘʰʥʝʛʦ ʭʦʟʷʡʩʪʚʘ; 

- ʘʢʮʝʥʪ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʨʫʢʦʜʝʣʠʠ; 

- ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʦʢʦʨʥʦʩʪʴ, ʚʩʝʧʨʦʱʝʥʠʝ, ʩʘʤʦʦʪʚʝʨʞʝʥʥʦʩʪʴ ʠ ʩʘʤʦʧʦʞʝʨʪʚʦʚʘʥʠʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʤʠʥʠʨʫʶʱʘʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʢʦʥʮʝʧʮʠʷ çʥʦʨʤʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʥʩʪʚʘè 

ʧʨʝʜʧʠʩʳʚʘʝʪ ʞʝʥʱʠʥʝ ʧʨʠʦʨʠʪʠʟʘʮʠʶ ʬʫʥʢʮʠʡ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ ʠ ʩʫʧʨʫʞʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʪʦ-
ʜʚʠʛʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ ʥʘ ʧʝʨʠʬʝʨʠʶ ʣʠʯʥʦʩʪʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. 

ɺʧʨʦʯʝʤ ʪʘʢʘʷ ʛʠʧʝʨʙʦʣʠʟʘʮʠʷ ʩʘʤʦʦʪʚʝʨʞʝʥʥʦʩʪʠ ʠ ʦʪʢʘʟʘ ʦʪ ʧʝʨʩʦʥʘʣʴʥʳʭ ʘʤʙʠʮʠʡ ʜʘʣʝʢʦ ʥʝ 
ʚʩʝʛʜʘ ʩʦʦʪʥʦʩʠʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʠ ʩʪʨʝʤʣʝʥʠʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʫ ʥʠʭ 
ʥʝʚʨʦʟ, ʦʱʫʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʥʠʢʯʸʤʥʦʩʪʠ, ʨʘʟʜʦʩʘʜʦʚʘʥʥʫʶ ʚ ʞʠʟʥʠ ʠ ʟʘʯʘʩʪʫʶ ʜʝʧʨʝʩʩʠʶ. ʅʘ ʧʩʠ-
ʭʦʣʦʛʠʯʝʩʢʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʚʣʠʷʶʪ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʧʘʮʠʝʥʪʢʠ, ʝʝ ʪʝʤʧʝʨʘʤʝʥʪ, ʘʢʮʝʥʪʫʘʮʠʠ ʭʘʨʘʢʪʝʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ɺ.ʀ.ɹʨʫʪʤʘʥ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʟʨʘʩʪ ʤʘʪʝʨʠ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʨʦʜʦʚ [10]. ɼʝʚʫʰʢʠ 
ʚ ʚʦʟʨʘʩʪʝ ʜʦ 21 ʛʦʜʘ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ ʢ ʥʝʚʨʦʪʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʷʤ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʧʦʩʦʙʥʳ ʢ ʦʩʫ-
ʱʝʩʪʚʣʝʥʠʶ ʤʘʪʝʨʠʥʩʢʦʡ ʨʦʣʠ, ʥʝ ʟʘʚʝʨʰʠʣʠ ʦʙʫʯʝʥʠʝ, ʥʝ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝ ʩʫ-
ʱʝʩʪʚʦʚʘʥʠʝ. ʄʦʣʦʜʳʝ ʤʘʤʳ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘ ʠʭ ʦʧʳʪ ʤʘʪʝʨʠʥʩʪʚʘ. çɼʣʷ 
ʞʝʥʱʠʥʳ, ʢʦʪʦʨʘʷ ʦʞʠʜʘʝʪ ʨʝʙʸʥʢʘ, ʙʝʨʝʤʝʥʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪ ʝʝ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ 
ʦʱʫʪʠʤʳʤ ʦʙʨʘʟʦʤ ʩʦʦʙʱʘʝʪ ʚʥʝʰʥʝʤʫ ʤʠʨʫ, ʯʪʦ ʦʥʘ ʩʦʩʪʦʷʣʘ ʚ ʧʦʣʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ. ʇʩʠʭʠ-
ʯʝʩʢʠ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʦʙʣʘʜʘʝʪ ʩʝʢʩʫʘʣʴʥʦ ʟʨʝʣʳʤ ʝʩʪʝʩʪʚʦʤ, ʩʧʦʩʦʙʥʳʤ ʢ ʨʝʧʨʦʜʫʢʮʠʠ, 
ʥʦ ʵʪʦ ʦʪʥʶʜʴ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʨʘʚʥʦ ʟʨʝʣʦʝ ʤʝʥʪʘʣʴʥʦʝ ʕʛʦ, ʩʧʦʩʦʙʥʦʝ ʢ ʧʨʠʥʷʪʠʶ 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʝʜʧʠʩʘʥʠʡ ʤʘʪʝʨʠʥʩʪʚʘè [6].  

ʄʠʩʩʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʶʥʦʡ ʤʘʪʝʨʠ, ʵʪʦ ʩʣʠʷʥʠʝ ʨʝʘʣʴʥʦʩʪʠ ʩ ʧʦʜʩʦʟʥʘʪʝʣʴʥʳʤʠ 
ʬʘʥʪʘʟʠʷʤʠ, ʥʘʜʝʞʜʘʤʠ ʠ ʤʝʯʪʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʝʡ ʧʨʠʭʦʜʠʪʩʷ ʚʦʦʯʠʶ ʚʩʪʨʝʪʠʪʴʩʷ ʩ ʫʩʣʦʚʠʷʤʠ ʙʝʟ-
ʟʘʱʠʪʥʦʛʦ ʥʝʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʦʟʜʘʥʠʷ. ɿʘʜʘʯʘ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴʩʷ ʥʝʧʦʜʲʸʤʥʦʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʦ-
ʣʦʜʦʡ ʥʘʠʚʥʦʡ ʤʘʤʦʯʢʠ. ɺ ʵʪʦ ʚʨʝʤʷ ʧʦʤʦʱʴ ʦʪ ʦʢʨʫʞʝʥʠʷ ʙʝʩʮʝʥʥʘ, ʦʩʦʙʝʥʥʦ ʧʦʜʜʝʨʞʢʘ ʦʪ ʩʫʧʨʫʛʘ, 
ʤʘʪʝʨʠ ʠʣʠ ʣʶʙʦʛʦ ʟʥʘʯʠʤʦʛʦ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ. 

ʂʦʥʬʣʠʢʪ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴʶ ʠ ʩʪʘʥʦʚʣʝʥʠʝʤ ʢʦʥʮʝʧʮʠʠ ʤʘʪʝʨʠʥʩʪʚʘ, ʦʙʨʝ-
ʪʝʥʠʝʤ ʥʦʚʦʡ ʩʦʮʠʘʣʴʥʦʡ ʨʦʣʠ ʪʘʢʞʝ ʤʦʞʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʞʝʥʱʠʥʳ. ʇʦʯʝʤʫ ʪʘʢ ʚʘʞʥʦ ʙʳ-
ʚʘʝʪ ʩʦʙʨʘʪʴ ʘʥʘʤʥʝʟ ʨʦʞʝʥʠʮʳ, ʟʘʜʘʪʴ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʨʘʟʲʷʩʥʠʪʴ ʩʠ-
ʪʫʘʮʠʶ. ʅʘʧʨʠʤʝʨ, ʨʦʞʝʥʠʮʘ ʤʦʞʝʪ ʤʫʯʠʪʴʩʷ çʢʦʤʧʣʝʢʩʦʤ ʦʪʣʠʯʥʠʮʳè, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʨʦʜʦʚʦʤ ʵʪʘʧʝ 
ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ ʥʝʚʨʦʪʠʟʘʮʠʠ, ʚ ʥʘʧʨʷʞʝʥʥʦʤ ʞʝʣʘʥʠʠ ʚʩʝ ʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʦ, ʙʝʟʫʧʨʝʯʥʦ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ ʤʦʞʝʪ ʫʡʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ çʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʡ ʤʘʪʝʨʠè ʧʦ ɺʠʥʥʠʢʦʪʪʫ ʚ 
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ʥʝʢʠʡ ʙʝʟʫʧʨʝʯʥʳʡ ʦʙʨʘʟ. ʅʘʠʚʥʘʷ ʞʝʥʱʠʥʘ ʙʫʜʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʚʝʪʳ ʙʣʦʛʝʨʦʚ 
ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʙʘʙʫʰʝʢ, ʚʨʘʯʝʡ, ʞʫʨʥʘʣʦʚ, ʟʘʙʳʚʘʷ ʦ ʜʦʚʝʨʠʠ ʩʚʦʝʡ ʤʘʪʝʨʠʥʩʢʦʡ ʥʘʙʣʶʜʘ-
ʪʝʣʴʥʦʩʪʠ, ʦ ʜʦʚʝʨʠʠ ʢʦʥʥʝʢʪʫ ʩ ʤʘʣʳʰʦʤ. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʪʝʨʠʥʩʪʚʘ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʨʦʜʠʣʴʥʠʮʳ ʩʦ ʩʚʦʝʡ 
ʤʘʤʦʡ, ʩ ʙʘʙʫʰʢʦʡ. ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʝʤʫ çʜʦʯʢʠ-ʤʘʪʝʨʠè ʧʨʦʷʚʣʷʝʪ ʧʩʠʭʦʣʦʛʫ ʥʝʤʘʣʦʚʘʞʥʫʶ 
ʧʦʤʦʱʴ ʚ ʦʩʦʟʥʘʥʠʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ʞʝʥʱʠʥʳ ʚ ʧʦʩʣʝʨʦʜʦʚʳʡ ʧʝʨʠʦʜ, ʧʦʤʦʛʘʝʪ 
ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʩʦʙʣʶʜʝʥʠʷ ʜʝʪʩʢʦ-ʨʦʜʠʪʝʣʴʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʆʜʥʫ ʠʟ ʨʝʰʘʶʱʠʭ ʬʫʥʢʮʠʡ 
ʠʛʨʘʝʪ ʪʦ, ʢʘʢʘʷ ʫ ʨʦʜʠʚʰʝʡ ʙʳʣʘ ʨʦʜʠʪʝʣʴʥʠʮʘ (ʥʘʩʢʦʣʴʢʦ ʦʥʘ ʩʧʦʩʦʙʥʘ ʙʳʣʘ ʙʳʪʴ ʤʘʪʝʨʴʶ) ʠ ʢʘʢʠʤ 
ʦʙʨʘʟʦʤ ʦʥʘ ʩʦʦʪʥʦʩʠʣʘʩʴ ʢ ʩʚʦʝʡ ʯʫʚʩʪʚʝʥʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʞʝʥʩʪʚʝʥʥʦʩʪʠ ʩʚʦʝʡ ʜʦʯʝʨʠ. ʕʪʦ 
ʦʧʨʝʜʝʣʷʝʪ ʪʦʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ, ʢʦʪʦʨʳʡ ʩʢʣʦʥʥʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʜʦʯʴ ʚ ʩʚʦʝʡ ʞʠʟʥʠ. ʀʤʝ-
ʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʩʠʭʦʩʝʢʩʫʘʣʴʥʳʤ ʩʪʘʥʦʚʣʝʥʠʝʤ ʜʝʚʦʯʢʠ ʠ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʦ ʧʦʣʦʚʦʟʨʝʣʦʡ 
ʞʠʟʥʠ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʨʦʜʦʚʦʡ ʜʝʧʨʝʩʩʠʠ ʫ ʧʘ-
ʮʠʝʥʪʦʢ ʤʦʞʝʪ ʩʪʘʪʴ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʝ ʦʪʚʝʨʞʝʥʠʝ ʞʝʥʩʢʦʡ ʨʦʣʠ ʠ/ʠʣʠ ʘʤʙʠʚʘʣʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 
ʤʘʪʝʨʠʥʩʪʚʫ. 

 
ЗАКЛЮЧЕНИЕ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʘʤʙʠʚʘʣʝʥʪʥʳʡ ʭʘʨʘʢʪʝʨ 
ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ ʤʘʪʝʨʠʥʩʪʚʘ. ʉ 
ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʚʳʧʦʣʥʷʶʪ ʨʷʜ ʘʜʘʧʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʚʳʩʪʫʧʘʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʙʤʝʥʘ ʵʤʧʠʨʠʯʝʩʢʠʤ ʦʧʳʪʦʤ, ʧʦʣʫʯʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ ʠ ʩʦʮʠʘʣʴʥʦ-
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ð ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʣʠʯʥʦʩʪʥʦʡ ʠ ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʦʡ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʤʝʜʠʡʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 
ʥʦʨʤʘʣʠʟʘʮʠʠ ʠ ʛʠʧʝʨʪʨʦʬʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʦʜʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ 
ʠʤʧʝʨʘʪʠʚʥʳʝ ʠ ʟʘʯʘʩʪʫʶ ʥʝʜʦʩʪʠʞʠʤʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ. ʅʘʠʙʦʣʝʝ ʨʝʣʴʝʬʥʦ ʜʘʥʥʘʷ ʪʝʥʜʝʥ-
ʮʠʷ ʤʘʥʠʬʝʩʪʠʨʫʝʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʠʠ ʜʚʫʭ ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʠʜʝʘʣʴʥʳʭ ʪʠʧʦʚ: çʪʨʘʜʠʮʠʦʥʥʦʡè ʠ 
çʩʦʚʨʝʤʝʥʥʦʡè ʤʘʪʝʨʠ. ʆʙʘ ʜʘʥʥʳʭ ʘʨʭʝʪʠʧʘ ʚ ʠʭ ʵʢʩʪʨʝʤʘʣʴʥʦʤ, ʤʝʜʠʡʥʦ-ʢʫʨʠʨʫʝʤʦʤ ʚʦʧʣʦʱʝʥʠʠ 
ʜʠʩʩʦʥʠʨʫʶʪ ʩ ʨʝʘʣʴʥʳʤʠ ʞʠʟʥʝʥʥʳʤʠ ʧʨʘʢʪʠʢʘʤʠ ʙʦʣʴʰʠʥʩʪʚʘ ʞʝʥʱʠʥ, ʯʪʦ ʚʳʩʪʫʧʘʝʪ ʪʨʠʛʛʝʨʦʤ ʜʣʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʬʬʝʢʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʭʨʦʥʠʯʝʩʢʦʝ ʯʫʚʩʪʚʦ ʚʠʥʳ, ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʫʶ 
ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴ, ʪʨʝʚʦʛʫ, ʩʪʨʝʩʩ ʠ ʬʨʫʩʪʨʘʮʠʶ. ʕʤʧʠʨʠʯʝʩʢʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʳʚʦʜʘ ʩʣʫ-
ʞʠʪ ʚʳʷʚʣʝʥʥʘʷ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʨʦʩʪʦʤ 
ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʧʨʝʩʩʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʪʨʝʚʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚ-
ʥʷ ʘʜʝʢʚʘʪʥʦʡ ʩʘʤʦʦʮʝʥʢʠ ʫ ʤʘʪʝʨʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʣʠʷʥʠʷ ʦʧʦʩʨʝʜʦʚʘʥʳ ʩʦʮʠ-
ʦʢʫʣʴʪʫʨʥʳʤ ʢʦʥʪʝʢʩʪʦʤ. ɺ ʦʙʱʝʩʪʚʘʭ ʩ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʧʘʪʨʠʘʨʭʘʣʴʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ (ʚ ʯʘʩʪʥʦʩʪʠ, 
ʚ ʨʷʜʝ ʚʦʩʪʦʯʥʳʭ ʢʫʣʴʪʫʨ) ʤʘʪʝʨʠʥʩʪʚʦ ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʫʝʪʩʷ ʯʝʨʝʟ ʧʨʠʟʤʫ ʪʦʪʘʣʴʥʦʛʦ ʩʘʤʦʦʪʨʝʯʝʥʠʷ 
ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʩʝʤʝʡʥʦʡ ʨʦʣʠ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚ ʪʘʢʦʡ ʩʨʝʜʝ ʫʩʠʣʠʚʘʶʪ ʥʦʨʤʘʪʠʚʥʦʝ ʜʘʚʣʝʥʠʝ, 
ʣʝʛʠʪʠʤʠʨʫʷ ʠ ʧʨʦʧʘʛʘʥʜʠʨʫʷ ʤʦʜʝʣʴ çʠʥʪʝʥʩʠʚʥʦʛʦ ʤʘʪʝʨʠʥʩʪʚʘè (intensive mothering), ʯʪʦ ʤʥʦʛʦʢʨʘʪ-
ʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʞʝʥʱʠʥʳ. 
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ʉʦʚʨʝʤʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʧʨʦʙʣʝʤʫ ʪʨʝʚʦʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦ-

ʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ.  
ɽʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʷʪʠʶ ʪʨʝʚʦʞʥʦʩʪʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ, ʧʨʠ ʵʪʦʤ, ʪʨʝʚʦʞʥʦʩʪʴ, ʧʦ ʤʥʝʥʠʶ 

ɹʦʞʦʚʠʯ ʃ.ʀ. ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʠʥʪʝʥʩʠʚʥʘʷ ʙʦʣʝʟʥʴ ʠʣʠ ʧʨʝʜʚʠʜʝʥʠʝ ʙʦʣʝʟʥʠ, ʠʤʝʶʱʘʷʩʷ ʫ ʯʝ-
ʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʦʟʥʘʚʘʝʤʦʡè [5]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʦʛʦ, ʪʨʝʚʦʞʥʦʩʪʴ ʚʳ-
ʩʪʫʧʘʝʪ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʟʜʦʨʦʚʴʷ, ʥʘʨʫʰʝʥʠʝʤ ʧʨʘʚʠʣʴʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ʈʘʩʢʨʳʚʘʷ ʧʦʟʠʮʠʶ ʇʨʠʭʦʞʘʥ ɸ.ʄ. [1], ʪʨʝʚʦʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʦʙʦʝ ʩʦʩʪʦʷʥʠʝ ʵʤʦʮʠ-
ʦʥʘʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʦ ʧʨʠʯʠʥʝ ʦʧʘʩʥʦʩʪʠ, ʦʞʠʜʘʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 
ʩʦʙʳʪʠʷ. ʋʯʝʥʳʡ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʨʝʚʦʞʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʣʠʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ 
ʪʝʤʧʝʨʘʤʝʥʪ, ʣʠʯʥʦʩʪʥʳʝ ʯʝʨʪʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʫʩʪʦʡʯʠʚʦʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʅʝʤʦʚ ʈ.ʉ., ʪʨʝʚʦʞʥʦʩʪʴ - ʵʪʦ ʩʚʦʡʩʪʚʘ ʣʠʯʥʦʩʪʠ [2], ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʷʚʣʝʥʠʝʤ 
ʧʦʚʳʰʝʥʥʦʛʦ ʙʝʩʧʦʢʦʡʩʪʚʘ ʫ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ. 

ɺ.ɺ. ɼʘʚʳʜʦʚ [3] ʩʯʠʪʘʝʪ, ʯʪʦ ʪʨʝʚʦʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴ ʣʶʙʦʛʦ 
ʠʥʜʠʚʠʜʘ, ʢʦʪʦʨʦʤʫ ʭʘʨʘʢʪʝʨʥʳ ʧʨʦʷʚʣʝʥʠʷ ʙʝʩʧʦʢʦʡʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʡ ʞʠʟʥʠ. 
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ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʫʯʝʥʳʭ ʪʨʝʚʦʞʥʦʩʪʴ ʩʦʧʨʦʚʦʞʜʘʝʪ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ 
ʠ ʧʦʷʚʣʷʝʪʩʷ, ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʩʠʪʫʘʮʠʡ, ʠʤʝʶʱʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪ-
ʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ɼ. ɹʦʢʫʤʘ, ɻ. ʂʨʝʡʛʘ [4] ʪʨʝʚʦʞʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʣʠʯʥʦʩʪʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʬʘʢʪʦʨʦʤ, 
ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʦʩʥʦʚʥʦʡ ʚ ʨʘʟʚʠʪʠʠ ʪʨʝʚʦʞʥʦʩʪʠ. ʇʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʩʢʣʦʥʝʥ 
ʧʨʦʷʚʣʷʪʴ ʚʥʫʪʨʝʥʥʝʝ ʠʩʭʦʜʥʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ, ʪʨʝʚʦʛʫ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʢʨʦʶʪʩʷ ʚ ʤʝʞʣʠʯʥʦʩʪʥʳʭ 
ʦʪʥʦʰʝʥʠʷʭ. ʋ ʨʝʙʝʥʢʘ, ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʳʭ, ʪʨʝʚʦʛʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʦʪ ʪʨʝʚʦʛʠ ʤʘʪʝʨʠ.  

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʪʨʝʚʦʛʦʡ ʠ ʫʛʨʦʟʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʏʪʦʙʳ 
ʠʟʙʝʞʘʪʴ ʧʦʷʚʣʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʝʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ, ʠʩʧʦʣʴ-
ʟʫʷ ʨʘʟʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʩʚʦʠʤ ʧʦʚʝʜʝʥʠʝʤ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʥʠʤʘʥʠʶ ʩʫʱʥʦʩʪʠ ʠ 
ʩʪʨʫʢʪʫʨʳ ʪʨʝʚʦʞʥʦʩʪʠ.   

ɿʘʨʫʙʝʞʥʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʥʘʫʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʜʭʦʜʘʤʠ ʥʘ ʧʨʦʙʣʝʤʫ ʪʨʝʚʦʞ-
ʥʦʩʪʠ: 

ʇʩʠʭʦʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ (ɿ. ʌʨʝʡʜ) [6], ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʨʝʚʦʞʥʦʩʪʴ ʢʘʢ ʚʨʦʞʜʸʥʥʦʝ 
ʩʚʦʡʩʪʚʦ ʠʥʜʠʚʠʜʘ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʜʝʢʚʘʪʥʦʤʫ ʨʝʘʛʠʨʦʚʘʥʠʶ ʯʝʣʦʚʝʢʘ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʩʠʪʫʘʮʠʷʭ ʞʠʟʥʠ.   

ʉʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ (ʍʦʨʥʠ ʂ., ʌʨʦʤʤ ʕ. ʠ ʉʘʣʣʠʚʘʥ ɻ.ʉ.) ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ 
ʧʨʠʯʠʥʘʤʠ ʧʦʷʚʣʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ ʥʝʩʦʙʣʶʜʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʕʪʦʛʦ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ [5].  

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʛʥʠʪʠʚʥʦʡ ʪʝʦʨʠʠ (ʃʘʟʘʨʫʩ ʈ.) ʩʯʠʪʘʶʪ, ʯʪʦ ʢʣʶʯʦʤ ʢ ʧʦʥʠʤʘʥʠʶ ʪʨʝʚʦʛʠ ʷʚʣʷ-
ʝʪʩʷ ʫʤʝʥʠʝ ʚʠʜʝʪʴ ʦʧʘʩʥʦʩʪʴ ʩʘʤʠʤ ʯʝʣʦʚʝʢʦʤ [5].   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʨʫʙʝʞʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʚʳʜʝʣʷʶʪ ʜʚʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʧʨʦʙʣʝʤʫ ʪʨʝʚʦʞʥʦʩʪʠ: 
ʧʝʨʚʘʷ, ʩʚʷʟʘʥʘ ʩ ʚʨʦʞʜʸʥʥʳʤ ʧʩʠʭʠʯʝʩʢʠʤ ʢʘʯʝʩʪʚʦʤ, ʚʪʦʨʦʝ ï ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʨʝʚʦʞʥʦʩʪʴ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʤʝʭʘʥʠʟʤʘ ʧʨʦʷʚʣʝʥʠʷ ʨʝʘʢʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʨʝʜʳ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʝ ʩʦʮʠ-
ʘʣʴʥʳʡ ʬʘʢʪʦʨ.   

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʧʦʜʭʦʜʘʤ ʥʘ ʧʨʦʙʣʝʤʫ ʪʨʝʚʦʞʥʦʩʪʠ ʯʝ-
ʣʦʚʝʢʘ.  

ʇʦ ʤʥʝʥʠʶ ɺʠʣʶʥʘʩʘ ɺ.ʂ. ʪʨʝʚʦʞʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʠʥʜʠʚʠʜʘ ʢ ʧʨʦʷʚʣʝ-
ʥʠʶ ʪʨʝʚʦʛʠ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʠʟʢʦʤ ʧʦʨʦʛʝ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʦʡ ʨʝʘʢʮʠʠ [5]. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʈʫʙʠʥʰʪʝʡʥ ʉ.ʃ., ʪʨʝʚʦʞʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʠʥʜʠʚʠʜʘ ʧʝʨʝ-
ʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʩʠʪʫʘʮʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 
ʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʯʝʨʝʟ ʦʞʠʜʘʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ʩʦʙʳʪʠʡ [5]. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʇʨʠʭʦʞʘʥ ɸ.ʄ. ʪʨʝʚʦʞʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʧʝʨʝʞʠʚʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʜʠʩʢʦʤʬʦʨʪʘ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʦʞʠʜʘʥʠʝʤ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ, ʩ ʧʨʝʜʩʪʦʷʱʝʡ ʦʧʘʩʥʦʩʪʴʶè [1]. 

ʂʘʢ ʣʠʯʥʦʩʪʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʨʝʚʦʞʥʦʩʪʴ ɹʝʨʝʟʠʥ ʌ.ɹ., ɼʘʚʳʜʦʚ ɺ.ɺ. ʋʯʝʥʳʝ 
ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʷʚʣʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʙʝʩʧʦʢʦʡʩʪʚʦʤ, ʩʪʨʘʭʦʤ, ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʵʤʦʮʠʷʤʠ 
ʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ [3]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʩʦʮʠʘʣʴʥʦʡ ʧʨʠʨʦʜʝ ʪʨʝʚʦʞʥʦʩʪʠ ʠ 
ʩʚʷʟʘʥʘ ʩ ʤʝʞʣʠʯʥʦʩʪʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. 

ʇʦʜ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʢʨʘʪʢʘʷ ʧʦ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʢʦʥʢʨʝʪʥʦʡ 
ʩʠʪʫʘʮʠʝʡ, ʚʳʟʳʚʘʶʱʘʷ ʙʝʩʧʦʢʦʡʩʪʚʦ. ʉʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʚʳʩʪʫʧʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷ-
ʥʠʝʤ, ʦʪʨʘʞʘʶʱʠʤ ʩʫʙʲʝʢʪʠʚʥʳʝ ʦʱʫʱʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʙʝʩʧʦʢʦʡʩʪʚʘ, ʦʧʘʩʝʥʠʷ, ʚʦʣʥʝʥʠʷ.   

ʌʫʥʢʮʠʷ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʧʩʠʭʠʢʠ ʦ ʚʦʟʥʠʢʘʶʱʠʭ ʥʝʙʣʘ-
ʛʦʧʨʠʷʪʥʳʭ ʚʥʝʰʥʠʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳ ʜʣʷ ʠʥʜʠʚʠʜʘ. ɽʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʬʘʢʪʦʨ, 
ʢʦʪʦʨʳʡ ʧʨʦʚʦʮʠʨʫʝʪ ʪʨʝʚʦʛʫ, ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʧʦʢʦʡʩʪʚʠʝʤ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ.   

ʂ ʧʨʠʯʠʥʘʤ ʧʨʦʷʚʣʝʥʠʷ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ: ʚʥʝʰʥʠʡ ʬʘʢ-
ʪʦʨ, ʩʚʷʟʘʥ ʩ ʫʭʫʜʰʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʩʣʦʞʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, 
ʧʨʦʙʣʝʤʘʭ ʚ ʦʪʥʦʰʝʥʠʷʭ ʜʦʤʘ ʠʣʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ; ʥʝʦʩʦʟʥʘʚʘʝʤʳʡ ʠʩʪʦʯʥʠʢ ʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʡ 
ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʦʞʠʜʘʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʣʠ ʧʨʦʷʚʣʝʥʠʝʤ ʘʛʨʝʩʩʠʠ, ʥʝʛʘʪʠʚʥʦʛʦ ʦʪʥʦ-
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ʰʝʥʠʷ, ʫʛʨʦʟʦʡ ʩ ʩʘʤʦʫʚʘʞʝʥʠʝʤ ʠ ʨʝʧʫʪʘʮʠʝʡ; ʜʣʠʪʝʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ ʚ ʧʨʦʮʝʩʩʝ ʦʞʠʜʘʥʠʷ ʨʝʟʫʣʴʪʘ-
ʪʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ.  

ɺ ʧʨʦʷʚʣʝʥʠʠ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʜʚʘ ʫʨʦʚʥʷ: ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ, ʚʳʨʘʞʘʶʱʠʡʩʷ 
ʚ ʥʘʧʨʷʞʝʥʠʠ, ʙʝʩʧʦʢʦʡʩʪʚʝ, ʦʟʘʙʦʯʝʥʥʦʩʪʠ, ʥʝʨʚʦʟʥʦʩʪʠ; ʬʠʟʠʯʝʩʢʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʫʩʠʣʝʥʠʝʤ 
ʩʝʨʜʮʝʙʠʝʥʠʷ, ʫʯʘʱʝʥʥʦʩʪʴ ʜʳʭʘʥʠʷ, ʧʦʚʳʰʝʥʠʝʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʦʟʨʘʩʪʘʥʠʝʤ ʦʙʱʝʡ 
ʚʦʟʙʫʜʠʤʦʩʪʠ, ʩʥʠʞʝʥʠʝʤ ʧʦʨʦʛʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʘ-
ʤʦʡ ʩʠʪʫʘʮʠʠ: ʧʨʠ ʩʪʨʝʩʩʝ ʪʨʝʚʦʞʥʦʩʪʴ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ ʠ ʥʘʦʙʦʨʦʪ, ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 
ʬʦʥ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʷʪʠʶ ʪʨʝʚʦʞʥʦʩʪʠ.   

ʇʨʠʟʥʘʢʦʤ ʪʨʝʚʦʞʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝ-
ʚʦʞʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ.  
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УДК 1  

ЛИЧНОСТНЫЕ РЕСУРСЫ ЖЕНЩИНЫ В 
ПРОФИЛАКТИКЕ ПЕРИНАТАЛЬНЫХ 
РАССТРОЙСТВ: САМООЦЕНКА, 
ОСМЫСЛЕННОСТЬ И УДОВЛЕТВОРЕННОСТЬ 
ЖИЗНЬЮ 

Савина София Юрьевна  
ʩʪʫʜʝʥʪʢʘ 

ʌɻɹʆʋ ɺʆ çʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʝʤʟʶʣʠʥʘ ʀʨʠʥʘ ʅʠʢʦʣʘʝʚʥʘ 
ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʌɻɹʆʋ ɺʆ çʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

Аннотация: ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʨʦʣʠ ʣʠʯʥʦʩʪʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʩʘʤʦ-
ʦʮʝʥʢʘ, ʦʩʤʳʩʣʝʥʥʦʩʪʴ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʞʠʟʥʴʶ - ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʪʨʝʚʦʞʥʳʭ ʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩ-
ʩʪʨʦʡʩʪʚ ʞʝʥʱʠʥ ʚ ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʥʘ ʩʝʛʦ-
ʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʤʘ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʘ, ʥʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ ʜʦʩʪʘʪʦʯʥʦ 
ʠʟʫʯʝʥʘ ʚ ʈʦʩʩʠʠ [1,2]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 58 ʞʝʥʱʠʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ 
ʧʝʨʠʦʜʝ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʦʦʮʝʥʢʠ, ʫʨʦʚʝʥʴ ʞʠʟʥʝʥʥʦʡ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʠ ʥʘʣʠʯʠʝ ʠʣʠ 
ʞʝ ʦʪʩʫʪʩʪʚʠʝ ʞʠʟʥʝʥʥʳʭ ʩʤʳʩʣʦʚ. 
Ключевые слова: ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʪʨʝʚʦʛʘ, ʜʝʧʨʝʩʩʠʷ, ʩʘʤʦʦʮʝʥʢʘ, ʦʩʤʳʩʣʝʥʥʦʩʪʴ 
ʞʠʟʥʴʶ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʞʠʟʥʴʶ, ʙʝʨʝʤʝʥʥʦʩʪʴ  
 

WOMEN'S PERSONAL RESOURCES IN THE PREVENTION OF PERINATAL DISORDERS: SELF-
ESTEEM, MEANINGFULNESS, AND LIFE SATISFACTION 

 
Savina Sofia Yurievna  

 
Scientific adviser: Zemzyulina Irina Nikolaevna  

 
Abstract: This study examines the role of personality disorders such as self-esteem, meaningfulness, and life 
satisfaction in the prevention of anxiety and depressive disorders in women during the perinatal period. The rele-
vance of this work is due to the fact that today the topic of perinatal disorders is very popular, but, in turn, it has 
not been sufficiently studied in Russia [1,2]. The study involved 58 women in the perinatal period. The indicators 
of self-esteem, the level of life satisfaction and the presence or absence of life meanings were studied. 
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Актуальность исследования:  
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʝʤʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥʳ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚʩʸ ʯʘʱʝ 

ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ [2]. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʧʝʨʠʥʘʪʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫʜʝʣʷʶʪ ʙʦʣʴʰʝ ʟʘ 
ʨʫʙʝʞʦʤ, ʥʝʞʝʣʠ ʯʝʤ ʚ ʈʦʩʩʠʠ. ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ ʚʳʟʳʚʘʝʪ ʨʦʩʪ ʯʠʩʣʘ ʩʣʫʯʘʝʚ ʪʨʝʚʦʞʥʳʭ ʠ ʜʝʧʨʝʩʩʠʚ-
ʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʩʣʝ ʨʦʜʦʚ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ɼʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʢʘʟʳ-
ʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʞʝʥʱʠʥʳ, ʥʦ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʞʘʶʪʩʷ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʨʝʙʝʥʢʫ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʝ ʚ ʩʝʤʴʝ ʠ ʦʙʱʝʤ ʧʩʠʭʠʯʝʩʢʦʤ 
ʨʘʟʚʠʪʠʠ ʨʝʙʝʥʢʘ [4]. ʅʘ ʬʦʥʝ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʪʝʤʝ ʣʠʯʥʦʩʪʥʳʭ ʨʝʩʫʨʩʦʚ ʞʝʥʱʠʥʳ, ʪʦ ʝʩʪʴ ʪʝʤ ʚʥʫʪʨʝʥʥʠʤ ʦʧʦʨʘʤ, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʶʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʠ ʧʝʨʝʞʠʚʘʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʤʘʪʝʨʠʥʩʪʚʦʤ [3,6]. ʇʨʠ ʵʪʦʤ 
ʠʤʝʥʥʦ ʩʘʤʦʦʮʝʥʢʘ, ʦʱʫʱʝʥʠʝ ʞʠʟʥʝʥʥʦʡ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʠ ʥʘʣʠʯʠʝ ʩʤʳʩʣʦʚ ʯʘʱʝ ʩʪʘʥʦʚʷʪʩʷ 
ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚ ʪʦʤ, ʢʘʢ ʞʝʥʱʠʥʘ ʧʨʦʞʠʚʘʝʪ ʜʘʥʥʳʡ ʧʝʨʠʦʜ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚ-
ʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʤʝʱʝʥʠʝ ʬʦʢʫʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʘ 
ʠʟʫʯʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢ-
ʪʠʚʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʞʝʥʱʠʥ ʚ ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ [4].  

Гипотеза исследования: ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʥʳʭ ʨʝʩʫʨ-
ʩʦʚ ʠ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʫ ʞʝʥʱʠʥ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ, ʯʝʤ ʚʳʰʝ 
ʚʳʨʘʞʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ, ʪʝʤ ʥʠʞʝ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ. 

Цель исследования: ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʣʠʯʥʦʩʪʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʠ ʜʝʧʨʝʩʩʠʠ ʫ 
ʞʝʥʱʠʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

Материалы и методы. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʦʙʣʘʩʪʥʦʛʦ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʮʝʥʪʨʘ. 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚʳʙʦʨʢʘ ʠʟ 58 ʞʝʥʱʠʥ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 29 ʣʝʪ, 
ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

Методики, используемые в исследовании: ʦʧʨʦʩʥʠʢ ʣʠʯʥʦʩʪʥʳʭ ʫʙʝʞʜʝʥʠʷ PBQ, ʦʧʨʦʩʥʠʢ ʩʘ-
ʤʦʦʮʝʥʢʠ ʋʘʡʥʭʦʣʜ, ʤʝʪʦʜʠʢʘ ʉɸʅ, ʧʨʝʥʘʪʘʣʴʥʘʷ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʤʘʪʝʨʠ ʢ ʨʝʙʝʥʢʫ, ʰʢʘʣʘ ɻʘʤʠʣʴʪʦʥʘ. 

Результаты исследования: 
1. Выявление различий по уровню выраженности депрессии, тревоги и самооценки у 

групп с высоким и низким уровнем социальной поддержки у девушек в перинатальный период 
ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩ ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʜʝʧʨʝʩʩʠʠ, ʪʨʝʚʦʛʠ ʠ ʩʘʤʦʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʠʪʝʨʠʡ U-ʄʘʥʥʫ-ʋʠʪʥʠ. ʇʦʣʫʯʝʥʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1 ʠ ʨʠʩʫʥʢʝ 1. 
 

Таблица 1 
Выявление различий по уровню выраженности депрессии, тревоги и самооценки у групп с вы-

соким и низким уровнем социальной поддержки 

Переменная 

Группа с высоким 
уровнем социаль-
ной поддержки 

 (MSPSS > 6) 

Группа с низким 
уровнем социаль-
ной поддержки 
(MSPSS <= 6) 

U-критерий Манна-
Уитни 

p-значение 

ʋʨʦʚʝʥʴ ʪʨʝʚʦʛʠ 35,2 42,9 285,5 0,021 

ʐʢʘʣʘ ʜʝʧʨʝʩʩʠʠ 
ɻʘʤʠʣʴʪʦʥʘ (HDRS) 

10,8 16,2 47 0,003 

ʆʧʨʦʩʥʠʢ 
ʩʘʤʦʦʮʝʥʢʠ 
ʋʘʡʥʭʦʣʜ 

67,1 59,5 52 0,009 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩ ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜ-

ʜʝʨʞʢʠ (ʧʦ ʰʢʘʣʝ MSPSS) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ U-ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ ï ʋʠʪʥʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʨʷʜʫ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
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Рис. 1. Различия между группами с высоким и низким уровнем социальной поддержки по пока-

зателям депрессии, тревоги и самооценки 
 

ɺʦ-ʧʝʨʚʳʭ, ʧʦ ʫʨʦʚʥʶ ʪʨʝʚʦʛʠ ʥʘʙʣʶʜʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ: ʫʯʘʩʪʥʠʢʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚ-
ʥʝʤ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʝʚʦʞʥʦʩʪʠ (ʚ ʩʨʝʜʥʝʤ 35,2 ʙʘʣ-
ʣʘ), ʯʝʤ ʫʯʘʩʪʥʠʢʠ ʩ ʥʠʟʢʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ (ʚ ʩʨʝʜʥʝʤ 42,9 ʙʘʣʣʘ). ɿʥʘʯʝʥʠʝ U-ʢʨʠʪʝʨʠʷ ʩʦ-
ʩʪʘʚʣʷʝʪ 285,5 ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p = 0,021, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 
ʨʘʟʣʠʯʠʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʦʮʠʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʙʫʬʝʨʘ, ʩʥʠʞʘʷ 
ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʫ ʯʝʣʦʚʝʢʘ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ. ʇʦ ʰʢʘʣʝ ʜʝʧʨʝʩ-
ʩʠʠ ɻʘʤʠʣʴʪʦʥʘ (HDRS) ʫʯʘʩʪʥʠʢʠ ʩ ʚʳʩʦʢʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʠʡ 
ʙʘʣʣ (10,8), ʯʝʤ ʪʝ, ʢʪʦ ʦʱʫʱʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʦʜʜʝʨʞʢʫ (16,2). ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ U-ʢʨʠʪʝʨʠʷ ð 
47,0, ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p = 0,003. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʳʩʦʢʠʡ ʫʨʦ-
ʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʚʳʨʘʞʝʥʥʦʩʪʴ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʠʤʧʪʦʤʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʜʘʥʥʳʤ ʦʧʨʦʩʥʠʢʘ ʩʘʤʦʦʮʝʥʢʠ ʋʘʡʥʭʦʣʜ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʦʡ ʩʦʮʠʘʣʴ-
ʥʦʡ ʧʦʜʜʝʨʞʢʝ ʫʨʦʚʝʥʴ ʩʘʤʦʦʮʝʥʢʠ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʰʝ (ʚ ʩʨʝʜʥʝʤ 67,1 ʙʘʣʣʘ), ʯʝʤ ʧʨʠ ʥʠʟʢʦʡ 
(59,5 ʙʘʣʣʘ). ʈʘʟʣʠʯʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (U = 52,0; p = 0,009). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʟʠʪʠʚʥʫʶ ʩʚʷʟʴ 
ʤʝʞʜʫ ʦʱʫʱʝʥʠʝʤ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʝʥʠʷ ʠ ʫʨʦʚʥʝʤ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ, ʩʘʤʦʧʨʠʥʷʪʠʷ ʠ 
ʣʠʯʥʦʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺ ʮʝʣʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʬʦʨʤʠʨʦʚʘ-
ʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʘʩʩʦʮʠʠ-
ʨʫʝʪʩʷ ʩ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ: ʥʠʟʢʠʤʠ ʫʨʦʚʥʷʤʠ ʪʨʝʚʦʞʥʦʩʪʠ ʠ 
ʜʝʧʨʝʩʩʠʠ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʘʤʦʦʮʝʥʢʦʡ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʦʜʜʝʨʞʠʚʘ-
ʶʱʠʭ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

2. Выявление различий по уровню выраженности психоэмоционального состояния, 
личностных убеждений и уровня пренатальной привязанности в группах с высокой и низкой 
удовлетворённостью жизнью 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩ ʚʳʩʦʢʦʡ ʠ ʥʠʟʢʦʡ ʞʠʟʥʝʥʥʦʡ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴʶ (ʧʦ 
ʰʢʘʣʝ LSIA) ʠʩʧʦʣʴʟʦʚʘʣʩʷ U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘïʋʠʪʥʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
 

Таблица 2 
Различия между группами с высокой и низкой жизненной удовлетворённостью 

Переменная 
Группа с высокой 
удовлетворённостью 
жизнью (LSIA > 24) 

Группа с низкой удо-
влетворённостью 
жизнью (LSIA ≤ 24) 

U-критерий p-значение 

ʆʙʱʠʡ ʪʦʥʫʩ (ʉɸʅ) 6,1 4,7 302 0,017 

ɸʢʪʠʚʥʦʩʪʴ (ʉɸʅ) 6,4 5 296,5 0,012 

ʅʘʩʪʨʦʝʥʠʝ (ʉɸʅ) 6,8 5,1 275 0,008 

ɼʠʩʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʫʙʝʞʜʝʥʠʷ (PBQ) 

28,1 38,6 244 0,003 

ʀʥʜʝʢʩ ʧʨʝʥʘʪʘʣʴ-
ʥʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʠ 

62,7 48,9 219,5 0,001 
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ɾʝʥʱʠʥʳ ʩ ʚʳʩʦʢʦʡ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴʶ ʞʠʟʥʴʶ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʱʝ-
ʛʦ ʪʦʥʫʩʘ, ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʘʩʪʨʦʝʥʠʷ (ʧʦ ʤʝʪʦʜʠʢʝ ʉɸʅ), ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʧʨʝʥʘʪʘʣʴʥʫʶ ʧʨʠ-
ʚʷʟʘʥʥʦʩʪʴ ʢ ʨʝʙʸʥʢʫ ʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʙʝʞʜʝʥʠʷ, ʯʝʤ ʞʝʥʱʠʥʳ ʩ ʥʠʟʢʦʡ 
ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴʶ ʞʠʟʥʴʶ. ʕʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʬʦʥʘ (ʫʜʦʚʣʝʪʚʦʨʸʥ-
ʥʦʩʪʠ ʞʠʟʥʴʶ) ʜʣʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ɺʳʚʦʜ: 
ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʛʠʧʦʪʝʟʫ ʦ ʟʥʘʯʠʤʦʡ ʨʦʣʠ ʣʠʯʥʦʩʪʥʳʭ 

ʨʝʩʫʨʩʦʚ ʞʝʥʱʠʥʳ ð ʪʘʢʠʭ ʢʘʢ ʩʘʤʦʦʮʝʥʢʘ, ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʞʠʟʥʴʶ ʠ ʦʩʤʳʩʣʝʥʥʦʩʪʴ ð ʚ ʩʥʠʞʝʥʠʠ 
ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʪʨʝʚʦʞʥʳʭ ʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʞʝʥʱʠʥ, ʙʦʣʝʝ 
ʚʳʨʘʞʝʥʥʦʡ ʧʨʝʥʘʪʘʣʴʥʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʴʶ ʢ ʨʝʙʸʥʢʫ ʠ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʜʝʟʘʜʘʧʪʠʚʥʳʭ ʫʙʝʞʜʝʥʠʡ. 
ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʦʷʚʠʣʘʩʴ ʨʦʣʴ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʢʘʢ ʚʥʝʰʥʝʛʦ ʫʩʣʦʚʠʷ, ʫʩʠʣʠʚʘʶʱʝʛʦ ʜʝʡʩʪʚʠʝ 
ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ. ʀʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʸʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʨʘʙʦʪʳ ʩ ʣʠʯʥʦʩʪ-
ʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʞʝʥʱʠʥ ʚ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. ʈʘʟ-
ʚʠʪʠʝ ʚʥʫʪʨʝʥʥʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʠ-
ʣʘʢʪʠʢʝ ʨʘʩʩʪʨʦʡʩʪʚ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʜʦʨʦʚʦʡ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʤʘʪʝʨʠ ʠ ʨʝʙʸʥʢʘ. 
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УДК 659 

УПРАВЛЕНИЕ РЕПУТАЦИОННЫМИ РИСКАМИ В 
ЭПОХУ СОЦИАЛЬНЫХ СЕТЕЙ: ВЫЗОВЫ 
ДЕЗИНФОРМАЦИИ И СТРАТЕГИИ ЗАЩИТЫ 

Комарова София Андреевна 
ʩʪʫʜʝʥʪ 

ɻɸʆʋ ɺʆ ɸʣʴʤʝʪʴʝʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

Аннотация: ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʘʣʠʟʠʨʫʝʪ ʫʛʨʦʟʳ ʨʝʧʫʪʘʮʠʠ ʚ ʩʦʮʩʝʪʷʭ ʦʪ ʜʝʟʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʜʣʘʛʘʝʪ 
ʩʪʨʘʪʝʛʠʠ ʟʘʱʠʪʳ ʯʝʨʝʟ ʤʦʥʠʪʦʨʠʥʛ ʠ ʛʠʙʢʠʝ ʮʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 
Ключевые слова: ʮʠʬʨʦʚʘʷ ʨʝʧʫʪʘʮʠʷ, ʢʨʠʟʠʩʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʤʝʜʠʘʤʦʥʠʪʦʨʠʥʛ, ʮʠʬʨʦʚʳʝ ʩʣʝ-
ʜʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ. 
 

MANAGING REPUTATIONAL RISKS IN THE ERA OF SOCIAL MEDIA: CHALLENGES OF 
DISINFORMATION AND PROTECTION STRATEGIES 

 
Komarova Sofiya Andreevna 

 
Abstract: The study analyzes the threats to social media reputation from disinformation and offers strategies 
for protection through monitoring and flexible digital tools. 
Keywords: digital reputation, crisis communications, media monitoring, digital footprints, and information sus-
tainability. 

 
ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʩʪʘʣʠ ʥʝ ʪʦʣʴʢʦ ʢʘʥʘʣʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʦ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʫʰʝʥʠʷ ʨʝʧʫʪʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɼʝʟʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʬʠʮʠʘʣʴʥʳʝ 
ʦʧʨʦʚʝʨʞʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ð ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʠ ʩʥʠʞʝʥʠʷ ʨʝ-
ʧʫʪʘʮʠʦʥʥʳʭ ʫʛʨʦʟ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʦʨʛʘʥʠ-
ʟʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʪʨʦʝʥʦ ʥʘ ʩʦʯʝʪʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʧʦʣʝʚʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʃʘʙʦ-
ʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʘʛʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʠʪʘʮʠʦʥʥʳʝ 
ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʩʠʤʫʣʷʮʠʠ ʢʨʠʟʠʩʥʳʭ ʩʮʝʥʘʨʠʝʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ 
ʩʚʷʟʠ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʦʦʙʱʝʥʠʡ, ʩʪʨʫʢʪʫʨʦʡ ʩʝʪʝʡ ʠ ʜʠʥʘʤʠʢʦʡ ʜʦʚʝʨʠʷ ʘʫʜʠʪʦʨʠʠ [1]. ʇʦ-
ʣʝʚʳʝ ʤʝʪʦʜʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʯʝʨʝʟ API, ʚʝʙ-
ʩʢʨʝʡʧʠʥʛ, ʢʨʘʫʜʩʦʨʩʠʥʛ ʠ ʤʦʥʠʪʦʨʠʥʛ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ [2]. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʦʙ-
ʨʘʙʦʪʢʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP), ʘʥʘʣʠʟ ʪʦʥʘʣʴʥʦʩʪʠ, ʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʟʚʣʝʯʝʥʠʝ 
ʢʣʶʯʝʚʳʭ ʢʦʥʮʝʧʪʦʚ, ʘ ʪʘʢʞʝ ʩʝʪʝʚʦʡ ʘʥʘʣʠʟ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʫʟʣʦʚ ʚʣʠʷʥʠʷ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ʜʝʟʠʥʬʦʨʤʘʮʠʠ [3]. 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʦʪʢʨʳʪʳʝ ʠ ʧʣʘʪʥʳʝ ʙʘʟʳ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʦʪʯʸʪʳ, 
ʤʝʜʠʘ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ ʠ ʚʥʫʪʨʝʥʥʠʝ ʜʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 
ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʯʝʨʝʟ ʧʨʦʚʝʨʢʫ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʣʠʯʠʝ ʤʝʪʘʜʘʥ-
ʥʳʭ, ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʢ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ. ɺʳʙʦʨʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʛʝʦʛʨʘʬʠʯʝ-
ʩʢʦʤʫ (ʨʫʩʩʢʦʷʟʳʯʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ) ʠ ʚʨʝʤʝʥʥʦʤʫ ʢʨʠʪʝʨʠʷʤ (ʧʦʩʣʝʜʥʠʝ 5ï7 ʣʝʪ), ʩ ʠʩʢʣʶʯʝ-
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ʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʤʘʥʠʧʫʣʷʮʠʡ, ʥʝʧʦʣʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ 
ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ɺʩʝ ʵʪʘʧʳ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʧʨʦʪʦʢʦʣʘʤʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ: 
ʬʠʢʩʘʮʠʷ ʚʝʨʩʠʡ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʣʦʛʠʨʦʚʘʥʠʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʵʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ [4]. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʦ ʪʨʠ ʛʨʫʧʧʳ ʨʝʧʫʪʘʮʠʦʥʥʳʭ ʫʛʨʦʟ: ʚʥʝʰʥʠʝ (ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʢʘʤʧʘ-
ʥʠʠ, ʙʦʪʳ, ʬʝʡʢʠ), ʚʥʫʪʨʝʥʥʠʝ (ʦʰʠʙʢʠ ʧʝʨʩʦʥʘʣʘ, ʟʘʜʝʨʞʢʠ ʨʝʘʢʮʠʠ, ʩʣʘʙʦʝ ʘʥʪʠʢʨʠʟʠʩʥʦʝ ʧʣʘʥʠʨʦ-
ʚʘʥʠʝ) ʠ ʪʝʭʥʠʯʝʩʢʠʝ (ʬʘʣʴʰʠʚʳʝ ʘʢʢʘʫʥʪʳ, ʧʦʜʤʝʥʘ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ) [5]. ʇʦ ʭʘ-
ʨʘʢʪʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʫʛʨʦʟʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʦʧʝʨʘʪʠʚʥʳʝ ʢʨʠʟʠʩʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʫʩʪʦʡ-
ʯʠʚʳʝ ʥʘʨʨʘʪʠʚʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʙʨʝʥʜʘ, ʠ ʵʧʠʟʦʜʠʯʝʩʢʠʝ ʠʥʮʠʜʝʥʪʳ, ʚʳ-
ʟʳʚʘʶʱʠʝ ʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦʚʝʨʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʜʝʟʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦ-
ʨʫ ʢʨʠʟʠʩʘ, ʩʧʦʩʦʙʥʦʤʫ ʙʳʩʪʨʦ ʚʳʡʪʠ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ ʙʝʟ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ 
ʢʣʶʯʝʚʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʷʚʣʷʪʴ 
ʨʘʥʥʠʝ ʩʠʛʥʘʣʳ ʠ ʠʥʠʮʠʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ [6]. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʯʝʪʳʨʸʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʤʦʥʠʪʦ-
ʨʠʥʛ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʢʨʠʟʠʩʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝ ʩ ʮʠʬʨʦʚʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʠ ʨʝʛʫʣʷʪʦʨʘʤʠ. ʄʦʥʠʪʦʨʠʥʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʫʛʨʦʟ 
ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʟʘ ʩʯʸʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʥʦ ʩʪʨʘʜʘʝʪ ʦʪ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ API. 
ʂʨʠʟʠʩʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʠ ʩʥʠʞʘʪʴ 
ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ, ʥʦ ʪʨʝʙʫʝʪ ʪʦʯʥʦʩʪʠ ʬʦʨʤʫʣʠʨʦʚʦʢ ʠ ʜʦʚʝʨʠʷ ʢ ʦʬʠʮʠʘʣʴʥʦʡ ʧʦʟʠʮʠʠ. ʋʧʨʘʚʣʝʥʠʝ 
ʧʦʪʦʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʣʴʪʨʘʮʠʶ ʜʝʟʠʥʬʦʨʤʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʢʦʥʪʝʥʪʘ, ʦʜʥʘ-
ʢʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʣʘʪʬʦʨʤʘʤʠ ʜʘʸʪ 
ʜʦʩʪʫʧ ʢ ʘʣʛʦʨʠʪʤʘʤ ʠ ʫʯʘʩʪʠʶ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ, ʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʠʪʠʢ ʧʣʘʪʬʦʨʤ 
ʠ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʶʨʠʜʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ [7]. 

ʉʠʥʝʨʛʠʷ ʚʩʝʭ ʯʝʪʳʨʸʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʘʜʘʧʪʠʚʥʦʝ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʝ ʫʧʨʘʚʣʝ-
ʥʠʝ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʠʪʴ ʝʜʠʥʳʡ ʧʣʘʥ ʨʝʘ-
ʛʠʨʦʚʘʥʠʷ ʥʘ ʠʥʮʠʜʝʥʪʳ ʩ ʯʸʪʢʦ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʨʦʣʷʤʠ ʠ ʵʩʢʘʣʘʮʠʦʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ, ʧʨʦʚʦʜʠʪʴ ʨʝ-
ʛʫʣʷʨʥʳʝ ʫʯʝʥʠʷ ʠ ʧʦʩʪʢʨʠʟʠʩʥʳʝ ʨʘʟʙʦʨʳ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʜʣʷ 
ʚʩʝʭ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʚʥʝʜʨʝʥʠʝ NLP-ʘʥʘʣʠʪʠʢʠ ʠ 
ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʘʥʥʝʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʦʥʘʣʴʥʦʩʪʠ ʠ ʩʠʛʥʘʣʦʚ ʨʠʩʢʘ, ʘʚʪʦʤʘʪʠʟʘ-
ʮʠʶ ʨʫʪʠʥʥʳʭ ʫʚʝʜʦʤʣʝʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʟʜʘʥʠʝ ʜʘʰʙʦʨʜʦʚ KPI ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠ-
ʩʪʝʤʳ ʦʪʯʸʪʥʦʩʪʠ. ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʩʮʝʥʘʨʥʳʝ ʪʨʝʥʠʥʛʠ, ʧʦʚʳʰʝʥʠʝ ʢʦʤʧʝʪʝʥ-
ʮʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʦʚʳʭ ʠ ʵʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʙʳʩʪʨʦʡ ʠ ʢʦʨʨʝʢʪʥʦʡ 
ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʧʦʟʠʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ [8]. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʵʪʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʥʦʨʤ: ʟʘʱʠʪʘ 
ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝ-
ʨʝʜ ʘʫʜʠʪʦʨʠʝʡ. ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʥʠʞʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠ ʨʝʧʫ-
ʪʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ, ʫʢʨʝʧʣʷʪʴ ʜʦʚʝʨʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʚʳʰʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 
ʚʳʟʦʚʘʤ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʧʝʰʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʧʫʪʘʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴ-
ʥʳʭ ʩʝʪʝʡ ʠ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʟʠʥʬʦʨʤʘʮʠʠ ʪʨʝʙʫʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʦʯʝ-
ʪʘʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʨʘʟʣʠʯʥʳʤ ʦʪʨʘʩʣʷʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥ-
ʥʦʩʪʷʤ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠʥʩʪʨʫ-
ʤʝʥʪʦʚ ʘʥʘʣʠʪʠʢʠ ʠ ʦʮʝʥʢʠ ʨʠʩʢʘ [9]. 
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THE REGULATORY FRAMEWORK FOR THE ACTIVITIES OF SOCIAL PROTECTION AUTHORITIES IN 
THE FIELD OF THE PRESERVATION OF CHILDREN LIVING IN PARENTAL FAMILIES WHO FIND 

THEMSELVES IN A DIFFICULT LIFE SITUATION 
 

Kravtsova Anastasia Romanovna, 
Shcheka Natalia Yurievna 

 
Abstract: The article examines the regulatory framework of the activities of the social protection authorities of 
the Russian Federation to work with families and children in difficult situations. The analysis of key federal-
level documents that form the foundation of the state family policy is carried out. 
Keywords: children, parental families, difficult life situation, child preservation, social orphanhood, Ministry of 
Social Protection of the Population. 

 
ɼʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʦʚ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʨʘʙʦʪʝ ʩ ʩʝʤʴʷʤʠ 

ʠ ʜʝʪʴʤʠ, ʦʢʘʟʘʚʰʠʤʠʩʷ ʚ ʪʨʫʜʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʩʪʨʦʠʪʩʷ ʥʘ ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʟʘ-
ʢʦʥʥʦʩʪʠ ʠ ʧʨʠʦʨʠʪʝʪʘ ʩʝʤʝʡʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʨʝʙʝʥʢʘ. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʨʝʛʫʣʠʨʫʶʱʘʷ ʜʘʥ-
ʥʫʶ ʩʬʝʨʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ ʬʝʜʝʨʘʣʴʥʦʝ ʠ ʨʝʛʠʦʥʘʣʴʥʦʝ 
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ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. ʎʝʣʴʶ ʚʩʝʡ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʩʝʤʝʡʥʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʦʢʘʟʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ 
ʧʦʜʜʝʨʞʢʠ ʩʝʤʴʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʘʜʘ ʩʝʤʴʠ ʠ ʠʟʲʷʪʠʷ ʨʝʙʝʥʢʘ ʠʟ ʨʦʜʠʪʝʣʴʩʢʦʡ ʩʝʤʴʠ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʚ ʩʬʝʨʝ ʩʦʭʨʘ-
ʥʝʥʠʷ ʜʝʪʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʝʤʴʷʭ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʪʨʫʜʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʩʦ-
ʩʪʘʚʣʷʶʪ ʜʦʢʫʤʝʥʪʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʂʦʥʩʪʠʪʫʮʠʷ ʈʌ (ʩʪ. 38) ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʚʩʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ 
ʧʦʣʠʪʠʢʠ. ʇʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ çʤʘʪʝʨʠʥʩʪʚʦ ʠ ʜʝʪʩʪʚʦ, ʩʝʤʴʷ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʟʘʱʠʪʦʡ ʛʦʩʫʜʘʨʩʪʚʘè, 
ʥʦʩʠʪ ʥʝ ʜʝʢʣʘʨʘʪʠʚʥʳʡ, ʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ ʭʘʨʘʢʪʝʨ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʦʨʛʘʥʳ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʚʢʣʶʯʘʷ ʦʨʛʘʥʳ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʷʟʘʥʳ ʨʫʢʦʚʦʜ-
ʩʪʚʦʚʘʪʴʩʷ ʵʪʠʤ ʧʨʠʥʮʠʧʦʤ.  

ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʚʩʝ ʥʘʮʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ: 
1. ʉʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʤʘʪʝʨʠʥʩʪʚʘ; 
2. ʆʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʨʝʙʝʥʢʘ; 
3. ʋʢʨʝʧʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʩʝʤʴʠ, ʦʢʘʟʘʥʠʝ ʝʡ ʧʦʜʜʝʨʞʢʠ; 
4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʝʤʴʝ ʧʨʝʦʜʦʣʝʚʘʪʴ ʊɾʉ, ʥʝ ʣʠʰʘʷ ʨʝʙʝʥʢʘ ʨʦ-

ʜʠʪʝʣʴʩʢʦʛʦ ʧʦʧʝʯʝʥʠʷ. 
ʉʝʤʝʡʥʳʡ ʢʦʜʝʢʩ ʈʌ ʦʪ 29.12.1995 ˉ 223-ʌɿ (ʨʝʜ. ʦʪ 23.11.2024) ʜʝʪʘʣʠʟʠʨʫʝʪ ʠ ʨʝʘʣʠʟʫʝʪ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʧʨʠʥʮʠʧʳ ʚ ʩʬʝʨʝ ʩʝʤʝʡʥʳʭ ʦʪʥʦʰʝʥʠʡ. 
ʉʪʘʪʴʷ 54 ʛʘʨʘʥʪʠʨʫʝʪ ʢʘʞʜʦʤʫ ʨʝʙʝʥʢʫ ʥʝʦʪʯʫʞʜʘʝʤʦʝ ʧʨʘʚʦ ʞʠʪʴ ʠ ʚʦʩʧʠʪʳʚʘʪʴʩʷ ʚ ʩʝʤʴʝ. 

ʕʪʦ ʧʨʘʚʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʝʩʧʝʯʝʥʠʝ ʝʛʦ ʠʥʪʝʨʝʩʦʚ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʨʘʟʚʠʪʠʝ, ʫʚʘʞʝʥʠʝ ʝʛʦ ʯʝʣʦʚʝ-
ʯʝʩʢʦʛʦ ʜʦʩʪʦʠʥʩʪʚʘ. ɼʘʥʥʘʷ ʥʦʨʤʘ ʷʚʣʷʝʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ ʢʘʤʥʝʤ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
ʆʥʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʲʷʪʠʝ ʨʝʙʝʥʢʘ ʠʟ ʩʝʤʴʠ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝʡ, ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʤʝʨʦʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 
ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʩʯʝʨʧʘʥʳ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʨʝʙʝʥʢʘ ʝʛʦ ʨʦʜʠʪʝʣʴ-
ʩʢʫʶ ʩʝʤʴʶ. ɺʩʝ ʫʩʠʣʠʷ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝ-
ʨʝʜʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʘʙʠʣʠʪʘʮʠʶ ʩʝʤʴʠ ʠ ʩʦʟʜʘʥʠʝ ʚ ʥʝʡ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʙʝʥʢʘ. 

ʉʪʘʪʴʷ 56 ʟʘʢʨʝʧʣʷʝʪ ʧʨʘʚʦ ʨʝʙʝʥʢʘ ʥʘ ʟʘʱʠʪʫ ʩʚʦʠʭ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ. ɺʘʞʥʝʡʰʠʤ 
ʘʩʧʝʢʪʦʤ ʵʪʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʥʥʦʩʪʴ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʠ ʛʨʘʞʜʘʥ ʩʦʦʙʱʘʪʴ ʚ ʦʨʛʘʥʳ ʦʧʝʢʠ ʦ 
ʩʣʫʯʘʷʭ ʫʛʨʦʟʳ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʶ ʠʣʠ ʚʦʩʧʠʪʘʥʠʶ ʨʝʙʝʥʢʘ. ʕʪʦ ʧʨʘʚʦʚʦʝ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʤʝʞʚʝʜʦʤ-
ʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʝʤʝʡʥʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʥʥʦ ʵʪʘ ʩʪʘʪʴʷ 
ʩʣʫʞʠʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʝʤʴʝ ʧʦʤʦʱʠ.  

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 24.07.1998 ˉ 124-ʌɿ (ʨʝʜ. ʦʪ 28.12.2024) çʆʙ ʦʩʥʦʚʥʳʭ ʛʘʨʘʥʪʠʷʭ ʧʨʘʚ 
ʨʝʙʝʥʢʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ï ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʜʝʪʠ ʠ ʩʝʤʴʠ, ʥʘʭʦʜʷʱʠʝ-
ʩʷ ʚ ʪʨʫʜʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠè (ʧ. 1 ʩʪ. 1). ʂ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ: ʜʝʪʠ, ʦʩʪʘʚʰʠʝ-
ʩʷ ʙʝʟ ʧʦʧʝʯʝʥʠʷ ʨʦʜʠʪʝʣʝʡ; ʜʝʪʠ-ʠʥʚʘʣʠʜʳ; ʜʝʪʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ; ʜʝʪʠ-
ʞʝʨʪʚʳ ʥʘʩʠʣʠʷ; ʜʝʪʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʤʘʣʦʠʤʫʱʠʭ ʩʝʤʴʷʭ; ʩʝʤʴʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʮʠʘʣʴʥʦ ʦʧʘʩʥʦʤ 
ʧʦʣʦʞʝʥʠʠ. 

ɿʘʢʦʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʟʘʱʠʪʝ ʧʨʘʚ ʪʘʢʠʭ ʜʝ-
ʪʝʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʧʨʘʚ, ʧʦʜʜʝʨʞʢʘ ʩʝʤʴʠ ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʠ ʩʦʙʣʶʜʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʠʥʠʤʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, 
ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʟʘ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚ ʨʝʙʝʥʢʘ, ʧʦʜʜʝʨʞʢʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝ-
ʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʝʛʦ ʠʥʪʝʨʝʩʘʭ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 28.12.2013 ˉ 442-ʌɿ (ʨʝʜ. ʦʪ 26.12.2024) çʆʙ ʦʩʥʦʚʘʭ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙ-
ʩʣʫʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʜʣʷ ʦʨ-
ʛʘʥʦʚ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ. ʆʥ ʜʘʝʪ ʯʝʪʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʫʜʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʟʘ-
ʢʨʝʧʣʷʝʪ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ: ʘʜʨʝʩʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ, ʜʦʙʨʦʚʦʣʴʥʦʩʪʴ, 
ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʇʨʠʥʮʠʧ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 
ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʝʤʴʠ, ʪʘʢ ʢʘʢ ʦʙʷʟʳʚʘʝʪ ʩʠʩʪʝʤʫ ʨʘʙʦʪʘʪʴ ʥʘ ʦʧʝʨʝʞʝʥʠʝ, 
ʧʨʝʜʦʪʚʨʘʱʘʷ ʫʩʫʛʫʙʣʝʥʠʝ ʢʨʠʟʠʩʘ ʚ ʩʝʤʴʝ. 

ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 29.05.2017 ˉ 240 çʆʙ ʦʙʲʷʚʣʝʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɼʝʩʷʪʠ-
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ʣʝʪʠʷ ʜʝʪʩʪʚʘè. ɼʘʥʥʳʡ ʫʢʘʟ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʥʝ ʩʦʟʜʘ-
ʝʪ ʥʦʚʳʭ ʢʦʥʢʨʝʪʥʳʭ ʧʨʘʚ ʠʣʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʘ ʟʘʜʘʝʪ ʥʦʚʳʝ ʦʨʠʝʥʪʠʨʳ ʠ ʧʨʠʦʨʠʪʝʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʧʦʣʠʪʠʢʠ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ (2018-2027 ʛʦʜʳ).  

ɽʛʦ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 
1. ʇʦʚʳʰʝʥʠʝ ʧʨʠʦʨʠʪʝʪʘ ʚʦʧʨʦʩʦʚ ʜʝʪʩʪʚʘ. ʉʠʛʥʘʣʠʟʠʨʫʝʪ ʚʩʝʤ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ (ʬʝʜʝ-

ʨʘʣʴʥʳʤ, ʨʝʛʠʦʥʘʣʴʥʳʤ, ʤʫʥʠʮʠʧʘʣʴʥʳʤ) ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʠʣʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʝʩʫʨʩʦʚ ʠ ʚʥʠʤʘ-
ʥʠʷ ʥʘ ʧʨʦʙʣʝʤʘʭ ʩʝʤʴʠ ʠ ʜʝʪʝʡ.  

2. ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ. ʋʢʘʟ ʧʨʝʜʧʠʩʳʚʘʝʪ ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʌ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʫʪʚʝʨʜʠʪʴ 
ʇʣʘʥ ʦʩʥʦʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʚ ʩʬʝʨʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʢʫʣʴʪʫʨʳ, 
ʩʧʦʨʪʘ ʠ ʜʨ.)  

çɻʆʉʊ-ʈ 59325-2021. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʋʩʣʫʛʠ ʧʦ ʧʨʦʬʠʣʘʢʪʠ-
ʢʝ ʩʦʮʠʘʣʴʥʦʛʦ ʩʠʨʦʪʩʪʚʘ ʜʝʪʝʡè. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ, ʚʚʝʜʝʥʥʳʡ ʠ ʫʪʚʝʨʞʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʇʨʠʢʘʟʦʤ 
ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 23.03.2021 ˉ 156-ʩʪ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʜʦʢʫʤʝʥ-
ʪʦʤ, ʢʦʪʦʨʳʡ ʧʝʨʝʚʦʜʠʪ ʧʦʣʠʪʠʯʝʩʢʠʝ ʜʝʢʣʘʨʘʮʠʠ ʠ ʦʙʱʠʝ ʥʦʨʤʳ ʟʘʢʦʥʦʚ ʚ ʧʣʦʩʢʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʫʩʣʫʛ. ɽʛʦ ʮʝʣʴ ï ʫʩʪʘʥʦʚʠʪʴ ʝʜʠʥʳʝ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʪʨʝ-
ʙʦʚʘʥʠʷ ʢ ʫʩʣʫʛʘʤ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʦʮʠʘʣʴʥʦʛʦ ʩʠʨʦʪʩʪʚʘ. 

ɼʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʬʦʨʤʠʨʫʶʪ ʧʨʘʚʦʚʦʝ ʧʦʣʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʳ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ 
ʥʘʩʝʣʝʥʠʷ ʦʙʷʟʘʥʳ ʚʳʷʚʣʷʪʴ ʩʝʤʴʠ ʚ ʊɾʉ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʜʣʷ ʥʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʦʢʘʟʳʚʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʧʦʜʜʝʨʞʢʫ (ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ, 
ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ, ʶʨʠʜʠʯʝʩʢʫʶ, ʤʘʪʝʨʠʘʣʴʥʫʶ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʦʩʥʦʚʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝ-
ʥʠʷ ʚ ʩʬʝʨʝ ʩʦʭʨʘʥʝʥʠʷ ʜʝʪʝʡ ʚ ʨʦʜʠʪʝʣʴʩʢʠʭ ʩʝʤʴʷʭ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʪʨʫʜʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʦʩʪʥʫʶ, ʠʝʨʘʨʭʠʯʝʩʢʠ ʚʳʩʪʨʦʝʥʥʫʶ ʩʠʩʪʝʤʫ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 
ʩʦʟʜʘʥʠʝ ʧʨʘʚʦʚʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʩʝʤʝʡʥʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʝʤʴʠ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʣʠʰʝʥʠʷ ʨʦʜʠʪʝʣʴ-
ʩʢʠʭ ʧʨʘʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʘ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʞʠʪʴ ʠ ʚʦʩʧʠʪʳʚʘʪʴʩʷ ʚ ʨʦʜʥʦʡ ʩʝʤʴʝ. 
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ГОРОДСКАЯ СРЕДА И ЕЁ ВЛИЯНИЕ НА ЖИЗНЬ 
МОЛОДЁЖИ 

Баранова Лилия Викторовна 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

Матвеева Нина Константиновна 
ʤʘʩʪʝʨ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

Демиденко Оксана Константиновна 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʆɻɸʇʆʋ çɹʝʣʛʦʨʦʜʩʢʠʡ ʪʝʭʥʠʢʫʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè 
 

Аннотация: ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ, ʛʜʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʪʨʘʜʠʮʠʠ. ʄʦ-
ʣʦʜʝʞʴ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ ʛʦʨʦʜʘ, ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʪʨʝʥʜʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʋʣʠʯʥʦʝ 
ʠʩʢʫʩʩʪʚʦ, ʤʫʟʳʢʘ, ʤʦʜʘ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʛʦʨʦʜʩʢʦʡ 
ʢʫʣʴʪʫʨʳ. ʄʦʣʦʜʝʞʴ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ð ʵʪʦ ʜʠʥʘʤʠʯʥʘʷ ʠ ʤʥʦʛʦʛʨʘʥʥʘʷ ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʩʪʘʣʢʠʚʘʝʪ-
ʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʳʟʦʚʦʚ. ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʘʤʦʚʳʨʘ-
ʞʝʥʠʷ, ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʥʦ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʦʪ ʤʦʣʦʜʝʞʠ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧʪʠ-
ʨʦʚʘʪʴʩʷ ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ. 
Ключевые слова: ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʢʫʣʴʪʫʨʥʘʷ ʞʠʟʥʴ, ʩʘʤʦʚʳʨʘʞʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 
ʨʘʟʚʠʪʠʷ, ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʤʦʣʦʜʸʞʴ, ʫʣʫʯʰʝʥʠʝ, ʨʘʟʚʠʪʠʝ, ʩʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ. 
 

THE URBAN ENVIRONMENT AND ITS IMPACT ON YOUTH LIFE 
 

 Baranova Lilia Viktorovna, 
Matveeva Nina Konstantinovna, 

Demidenko Oksana Konstantinovna 
 

Abstract: The urban environment is a place where different cultures and traditions intersect. Young people 
actively participate in the city's cultural life, creating new trends and directions. Street art, music, fashion, and 
other forms of self-expression have become important aspects of urban culture. Young people in the urban 
environment are a dynamic and diverse group that faces many opportunities and challenges. The urban envi-
ronment provides a platform for self-expression, socialization, and professional growth, but also requires 
young people to adapt to rapidly changing conditions. 
Keywords: urban environment, cultural life, self-expression, education, development prospects, many oppor-
tunities, youth, improvement, development, modern person. 

 
ʀʪʘʢ, ʩ ʯʝʛʦ ʞʝ ʥʘʯʠʥʘʝʪʩʷ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʙʫʜʴ ʵʪʦ ʦʛʨʦʤʥʳʡ ʤʝʛʘʧʦʣʠʩ ʠʣʠ ʞʝ ʤʘʣʝʥʴʢʠʡ 

ʧʨʦʚʠʥʮʠʘʣʴʥʳʡ ʛʦʨʦʜ? ʆʩʥʦʚʘ ʛʦʨʦʜʘ, ʢʘʢ ʤʳ ʟʥʘʝʤ ʦʪ ʩʣʦʚʘ ʛʦʨʦʜʠʪʴ, ʩʪʨʦʠʪʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ 
ʛʦʨʦʜ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʨʘʩʪʸʪ. ʉʪʨʦʷʪʩʷ ʥʦʚʳʝ ʞʠʣʳʝ ʤʘʩʩʠʚʳ, ʚʦʟʚʦʜʷʪʩʷ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, 
ʛʦʩ. ʫʯʨʝʞʜʝʥʠʷ- ʚʩʸ ʵʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʳʭ ʞʠʣʴʮʘʭ, ʢʘʜʨʦʚʳʭ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ ʠ ʪ.ʜ.. ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʩʪʘʨʘʝʪʩʷ ʦʢʨʫʞʠʪʴ ʩʝʙʷ ʚʩʝʤʠ ʙʣʘʛʘʤʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʘ ʠʤʝʥʥʦ 
ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʤ ʞʠʣʴʸʤ, ʨʘʙʦʪʦʡ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʫʩʧʝʪʴ ʟʘ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʳʤ 
ʨʠʪʤʦʤ ʛʦʨʦʜʘ, ʩʪʘʪʴ ʯʘʩʪʴʶ ʩʫʝʪʳ. ʏʪʦʙʳ ʚʩʝʛʦ ʜʦʩʪʠʯʴ ʠ ʧʨʝʫʩʧʝʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʞʠʚʘʪʴ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ. ʄʘʣʦ ʪʦʣʴʢʦ ʧʨʠʝʟʞʘʪʴ ʠʟ ʤʘʣʦʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʩʸʣ, ʧʦʩʸʣʢʦʚ ʥʘ 
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ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʥʫʞʥʦ  ʦʩʪʘʪʴʩʷ ʞʠʪʴ ʚ ʛʦʨʦʜʝ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʪʫ ʩʘʤʫʶ ʩʫʝʪʫ, ʢʦʪʦʨʘʷ ʧʨʠ-
ʩʫʱʝ ʛʦʨʦʜʘʤ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʤʦʣʦʜʸʞʠ ʧʝʨʝʙʠʨʘʶʪʩʷ ʠʟ ʥʝ ʙʦʣʴʰʠʭ ʥʘʩʝʣʸʥ-
ʥʳʭ ʧʫʥʢʪʦʚ ʚ ʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ ʠ ʛʦʨʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʧʨʠʫʤʥʦʞʘʷ ʯʠʩʣʝʥʥʦʩʪʴ. ʆʜʥʠʤ 
ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝ-
ʥʠʡ. ʇʨʝʩʪʠʞʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʢʦʣʣʝʜʞʠ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʩʪʘʥʦʚʪ̫-
ʩʷ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʞʝʣʘʶʱʠʭ ʧʦʣʫʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʩʪʨʦʠʪʴ 
ʫʩʧʝʰʥʫʶ ʢʘʨʴʝʨʫ[1,ʩ.14]. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʨʦʜʘ ʯʘʩʪʦ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʮʝʥʪʨʦʚ ʠʥʥʦʚʘʮʠʡ ʠ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʧʨʝʜʣʘʛʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʪʘʞʠʨʦʚʦʢ, ʨʘʙʦʪʳ ʚ ʩʪʘʨʪʘʧʘʭ ʠ ʫʯʘʩʪʠʷ ʚ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʭ ʧʨʦʝʢʪʘʭ. 

ʂʫʣʴʪʫʨʥʘʷ ʞʠʟʥʴ ʛʦʨʦʜʦʚ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʤʦʣʦʜʝʞʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ 
ʪʝʘʪʨʦʚ, ʤʫʟʝʝʚ, ʢʦʥʮʝʨʪʥʳʭ ʟʘʣʦʚ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʛʘʣʝʨʝʡ ʩʦʟʜʘʝʪ ʘʪʤʦʩʬʝʨʫ ʚʜʦʭʥʦʚʝʥʠʷ ʠ ʪʚʦʨ-
ʯʝʩʪʚʘ. ɻʦʨʦʜʩʢʠʝ ʬʝʩʪʠʚʘʣʠ, ʚʳʩʪʘʚʢʠ ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʪʘʥʦʚʷʪʩʷ ʧʣʦʱʘʜʢʘʤʠ ʜʣʷ ʩʘʤʦʚʳʨʘ-
ʞʝʥʠʷ, ʦʙʱʝʥʠʷ ʠ ʦʙʤʝʥʘ ʦʧʳʪʦʤ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛʦʨʦʜʦʚ. ʈʘʟʚʠʪʘʷ ʪʨʘʥʩʧʦʨʪ-
ʥʘʷ ʩʝʪʴ, ʥʘʣʠʯʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ, ʩʧʦʨʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʩʦʟʜʘʶʪ 
ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʠ ʦʪʜʳʭʘ. ɻʦʨʦʜʘ ʧʨʝʜʣʘʛʘʶʪ ʤʦʣʦʜʝʞʠ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʨʘʟʚʣʝʯʝʥʠʡ, 
ʤʝʩʪ ʜʣʷ ʚʩʪʨʝʯ ʩ ʜʨʫʟʴʷʤʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʨʦʜʘ ʧʨʠʚʣʝʢʘʶʪ ʤʦʣʦʜʝʞʴ ʩʚʦʠʤ ʜʠʥʘʤʠʯʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ, ʰʠʨʦʢʠʤʠ ʚʦʟ-
ʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʨʴʝʨʳ, ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʦʪ ʩʠʤʙʠʦʟ 
ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʧʦʯʚʫ ʜʣʷ ʨʦʩʪʘ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʜʝʣʘʷ ʛʦʨʦʜʘ  

ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ, ʛʜʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʫʨʳ ʠ ʪʨʘʜʠʮʠʠ. ʄʦʣʦʜʝʞʴ 
ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ ʛʦʨʦʜʘ, ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʪʨʝʥʜʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʋʣʠʯʥʦʝ ʠʩʢʫʩʩʪʚʦ, 
ʤʫʟʳʢʘ, ʤʦʜʘ ʠ ʜʨʫʛʠʝ ʬʦʨʤʳ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʛʦʨʦʜʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʀʟ ʧʦʢʦʥ ʚʝʢʦʚ ʣʶʜʠ ʩʪʨʝʤʠʣʠʩʴ ʪʫʜʘ, ʛʜʝ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʞʠʟʥʠ. ɺ ʛʦʨʦʜʘʭ ʤʦʞʥʦ 
ʧʦʣʫʯʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʡʪʠ ʜʦʩʪʦʡʥʫʶ ʨʘʙʦʪʫ ʩ ʜʦʩʪʦʡʥʦʡ ʦʧʣʘʪʦʡ ʪʨʫʜʘ, ʟʘʥʠʤʘʪʴʩʷ ʣʶʙʠʤʳʤʠ ʚʠ-
ʜʘʤʠ ʩʧʦʨʪʘ, ʧʦʩʝʱʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʦʩʫʛʦʚʳʝ ʮʝʥʪʨʳ, ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʵʤʦʮʠʠ ʦʪ ʦʙʱʝʥʠʷ ʩ ʥʦʚʳʤʠ 
ʣʶʜʴʤʠ. ɺ ʛʦʨʦʜʝ ʤʦʞʥʦ ʧʦʩʝʱʘʪʴ ʣʶʙʠʤʳʝ ʪʝʘʪʨʳ, ʢʠʥʦʪʝʘʪʨʳ, ʣʝʜʦʚʳʝ ʘʨʝʥʳ ʠ ʪ.ʜ.. 

ɸ ʯʪʦʙʳ ʫʜʝʨʞʘʪʴ ʤʦʣʦʜʝʞʴ, ʛʦʨʦʜ ʜʦʣʞʝʥ ʚ ʪʦʤ ʯʠʩʣʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʝʩʢʦʣʴʢʦ ʝʝ ʦʩʥʦʚʥʳʭ 
ʧʦʪʨʝʙʥʦʩʪʝʡ: ʪʷʛʫ ʢ ʟʥʘʥʠʷʤ ʠ ʥʦʚʦʤʫ ʦʧʳʪʫ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʳʪʳʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʧʘʣʠʪʨʫ ʵʤʦ-
ʮʠʡ, ʠʤʝʪʴ ʧʨʘʚʦ ʦʪʣʠʯʘʪʴʩʷ ʠ ʩʘʤʦʚʳʨʘʞʘʪʴʩʷ. ʀ ʟʜʝʩʴ ʟʘʜʘʯʘ ʘʨʭʠʪʝʢʪʦʨʘ ð ʧʝʨʝʚʝʩʪʠ ʙʦʣʠ ʠ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʥʘ ʷʟʳʢ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʦʟʜʘʪʴ ʢʦʤʧʣʝʢʩ ʧʨʦʩʪʨʘʥʩʪʚ, ʦʪʚʝʯʘʶʱʠʭ ʵʪʠʤ 
ʪʨʝʙʦʚʘʥʠʷʤ. ɿʘʢʨʳʚʘʷ ʧʦʣʥʳʡ ʮʠʢʣ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ð ʜʦʤ, ʫʯʝʙʘ, ʨʘʙʦʪʘ, ʩʧʦʨʪ, ʜʦʩʫʛ, ʛʦʩʫʯʨʝ-
ʞʜʝʥʠʷ, ð ʤʳ ʩʦʟʜʘʝʤ ʧʦʣʥʦʮʝʥʥʫʶ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ, ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʞʝʣʘʥʠʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʠʥʚʝ-
ʩʪʠʨʦʚʘʪʴ ʚ ʙʫʜʫʱʝʝ ʨʦʜʥʦʛʦ ʢʨʘʷ. 

ʄʦʣʦʜʝʞʴ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ð ʵʪʦ ʜʠʥʘʤʠʯʥʘʷ ʠ ʤʥʦʛʦʛʨʘʥʥʘʷ ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 
ʤʥʦʞʝʩʪʚʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʚʳʟʦʚʦʚ. ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʘʤʦʚʳʨʘʞʝʥʠʷ, 
ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʥʦ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʦʪ ʤʦʣʦʜʝʞʠ ʩʧʦʩʦʙʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ 
ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʦʣʦʜʝʞʴ ʤʦʛʣʘ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ, ʥʝʦʙʭʦ-
ʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʭ ʨʘʟʚʠʪʠʶ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦ-
ʚʘʥʠʶ ʠ ʞʠʣʴʶ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʠʮʠʘʪʠʚʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʤʳ ʫʚʠʜʝʣʠ ʥʝ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʦʣʦ-
ʜʸʞʠ, ʥʦ ʠ ʥʝ ʥʫʞʥʦ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ ʯʪʦ ʚʩʝʛʜʘ ʝʩʪʴ ʠ ʤʠʥʫʩʳ, ʢʘʢ ʙʳ ʟʘʤʝʯʘʪʝʣʴʥʦ ʚʩʸ ʥʝ ʥʘʯʠʥʘ-
ʣʦʩʴ.[2,ʩ.28] ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ: 

Конкуренция. ɺ ʛʦʨʦʜʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʢʨʫʧʥʳʭ, ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʠ ʫʯʝʙʥʳʝ ʤʝʩʪʘ 
ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʚʳʩʦʢʦʡ. ʕʪʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʯʫʚʩʪʚʦ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʜʘʚʣʝʥʠʷ. 

Высокая стоимость жизни. ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʘʨʝʥʜʘ ʞʠʣʴʷ, ʮʝʥʳ ʥʘ ʝʜʫ ʠ ʪʨʘʥʩʧʦʨʪ ʤʦʛʫʪ 
ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʥʝʙʦʣʴʰʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ. ʕʪʦ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʬʠʥʘʥʩʦʚʫʶ 
ʥʘʛʨʫʟʢʫ ʥʘ ʤʦʣʦʜʸʞʴ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫ ʥʠʭ ʥʝʪ ʩʪʘʙʠʣʴʥʦʛʦ ʜʦʭʦʜʘ. 

Проблемы с жильём. ʅʘʡʪʠ ʜʦʩʪʫʧʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ ʞʠʣʴʸ ʚ ʛʦʨʦʜʝ ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʞʥʦ. ʏʘʩʪʦ 
ʤʦʣʦʜʳʝ ʣʶʜʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʚʳʩʦʢʠʤʠ ʮʝʥʘʤʠ ʥʘ ʘʨʝʥʜʫ, ʘ ʪʘʢʞʝ ʩ ʧʣʦʭʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʞʠʚʘʥʠʷ. 
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УДК 008 

ПРОЕКТИРОВАНИЕ ТИФЛОАДАПТИРОВАННЫХ 
ТАКТИЛЬНЫХ МАКЕТОВ ДЛЯ МУЗЕЕВ И 
ВЫСТАВОЧНЫХ ПРОСТРАНСТВ 

Янцен Антонина Александровна, 
Климанова Анна Юрьевна 

ʩʪʫʜʝʥʪʳ 
ʌɻɸʆʋ ɺʆ "ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

Сафронова Александра Алексеевна 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʌ. ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦè 
 

Аннотация: ʀʥʢʣʶʟʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʠ ʤʫʟʝʡʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 
ʚʦʩʧʨʠʷʪʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʣʶʜʴʤʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷ. ɼʦʩʪʫʧ ʢ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ʠʩʢʫʩ-
ʩʪʚʘ ʜʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʛʨʘʞʜʘʥ ʦʛʨʘʥʠʯʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʫʜʠʦʬʦʨʤʘʪʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʧʦʣʫʯʝʥʠʝ 
ʮʝʣʦʩʪʥʦʛʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʪʨʝʙʫʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʪʘʢʪʠʣʴʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʱʫʱʝʥʠʡ. 
ʊʠʬʣʦʤʘʢʝʪʳ ʠ ʪʠʬʣʦʤʦʜʝʣʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʩʧʠʩʢʝ ʤʫʟʝʝʚ ʈʝʩʧʫʙ-
ʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʫʟʝʡ-ʟʘʧʦʚʝʜʥʠʢ çʂʘʟʘʥʩʢʠʡ ʂʨʝʤʣʴè, çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʫʟʝʡ ʠʟʦʙ-
ʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè, ʮʝʥʪʨ çʕʨʤʠʪʘʞ-ʂʘʟʘʥʴè. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʦʧʠʩʘʥʥʘʷ ʚ 
ʩʪʘʪʴʝ ʪʝʭʥʦʣʦʛʠʷ ʠ ʝʸ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʥʢʣʶʟʠʚʥʳʭ ʤʫʟʝʝʚ, ʘʜʘʧ-
ʪʠʨʦʚʘʚ ʪʠʬʣʦʤʘʢʝʪʳ ʧʦʜ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʘʨʪʠʥʳ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʚʳʚʦʜʳ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʤʫʟʝʷʭ, ʢʘʨʪʠʥʥʳʭ ʛʘʣʝʨʝʷʭ ʠ ʚʳʩʪʘʚʢʘʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. 
Ключевые слова: ʪʠʬʣʦʤʘʢʝʪʳ, ʪʠʬʣʦʤʦʜʝʣʠ, ʠʥʢʣʶʟʠʚʥʦʩʪʴ, ʤʫʟʝʠ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ 
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Abstract: The inclusivity of cultural and museum spaces presupposes the creation of conditions for the per-
ception of art objects by people with visual impairments. Access to works of art for this category of citizens is 
limited mainly to audio formats, whereas obtaining a holistic aesthetic experience requires the use of tactile 
and spatial sensations. Tiflomakets and tiflomodels are currently represented in a limited list of museums in 
the Republic of Tatarstan, including the Kazan Kremlin Museum Reserve, the State Museum of Fine Arts of 
the Republic of Tatarstan, and the Hermitage Kazan Center. The technology developed and described in the 
article and its scaling will make it possible to increase the number of inclusive museums by adapting 
tiflomakets to existing paintings. Subsequently, the conclusions from the study can be used in museums, art 
galleries and exhibitions outside the Republic of Tatarstan. 
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Введение 
ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ, ʟʘʥʷʪʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʚ ʊʘʪʘʨ-

ʩʪʘʥʝ ʧʨʦʞʠʚʘʝʪ ʩʝʤʴ ʪʳʩʷʯ ʰʝʩʪʴʩʦʪ ʪʨʠʥʘʜʮʘʪʴ ʯʝʣʦʚʝʢ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʨʝʥʠʷ. ʇʨʘʢʪʠʢʘ ʪʠʬʣʦʢʦʤ-
ʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʪʠʬʣʦʤʘʢʝʪʦʚ ʨʘʟʚʠʚʘʝʪʩʷ, ʦʜʥʘʢʦ ʦʩʪʘʸʪʩʷ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ. 
ʂʘʢ ʦʪʤʝʯʘʝʪ ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘ-
ʣʘ ʆʙʱʝʨʦʩʩʠʡʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʚʘʣʠʜʦʚ ï ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʆʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ 
ɿʥʘʤʝʥʠ ʦʙʱʝʩʪʚʘ ʩʣʝʧʳʭ çʈɽɸʂʆʄʇè ʉ.ʅ. ɺʘʥʴʰʠʥ, ʥʘ ʨʝʣʴʝʬʥʳʭ ʨʠʩʫʥʢʘʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
çʪʘʢʪʠʣʴʥʦʛʦ ʤʫʩʦʨʘè, ʟʘʪʨʫʜʥʷʶʱʝʛʦ ʚʦʩʧʨʠʷʪʠʝ ʥʘ ʦʱʫʧʴ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ [1, ʩ. 77]. ʇʨʠ ʵʪʦʤ 
ʩʦʙʣʶʜʝʥʠʝ ʤʘʩʰʪʘʙʘ ʢʘʨʪʠʥʳ ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ: ʤʥʦʛʠʝ ʜʝʪʘʣʠ, ʧʝʨʝʥʦʩʠʤʳʝ ʥʘ ʪʠʬʣʦʤʘʢʝʪ 
ʚ ʪʦʤ ʞʝ ʤʘʩʰʪʘʙʝ, ʯʪʦ ʠ ʥʘ ʢʘʨʪʠʥʝ, ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʝ ʜʣʷ ʪʘʢʪʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʧʝʨʝʜʘʯʝ ʯʝʨʝʟ ʪʠʬʣʦʤʘʢʝʪʳ ʫʥʠʢʘʣʴʥʦʛʦ ʯʫʚʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ, 
ʢʦʪʦʨʳʡ ʠʩʧʳʪʳʚʘʝʪ ʯʝʣʦʚʝʢ ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʟʨʝʥʠʷ ʧʨʠ ʟʥʘʢʦʤʩʪʚʝ ʩ ʢʘʨʪʠʥʦʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʪʝʢʩʪʫʨʳ ʜʣʷ ʦʙʲʝʢʪʦʚ ʪʠʬʣʦʤʘʢʝʪʘ: ʜʝʨʝʚʦ, ʧʘʧʴʝ-ʤʘʰʝ, ʛʠʧʩ, ʧʦʣʠʨʦʚʘʥʥʳʡ ʤʝ-
ʪʘʣʣ, ʧʣʘʩʪʤʘʩʩʘ, ʬʝʪʨ ʠ ʜʨʫʛʠʝ. ʆʜʥʘʢʦ ʠ ʟʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʩʣʦʞʥʦʩʪʴ: ʩʦʭʨʘʥʥʦʩʪʴ ʪʘʢʠʭ ʪʠʬʣʦʤʘʢʝ-
ʪʦʚ ʥʝʜʦʣʛʦʚʨʝʤʝʥʥʘ ʠʣʠ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʚʩʝ ʫʯʨʝ-
ʞʜʝʥʠʷ ʢʫʣʴʪʫʨʳ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. 

ʊʠʬʣʦʤʘʢʝʪʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 3D-ʧʨʠʥʪʝʨʘ, ʧʦ-ʧʨʝʞʥʝʤʫ ʜʦʨʦʛʦʩʪʦʷʱʠʝ: ʮʝʥʘ ʧʷʪʠ 
ʫʥʠʢʘʣʴʥʳʭ ʵʢʩʧʦʥʘʪʦʚ ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʝʪ ʜʚʫʭ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. ʋʯʠʪʳʚʘʷ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 
ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʥʘʯʠʤʦʡ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʪʠʣʴʥʳʭ ʤʘʢʝʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʝʨʝʜʘ-
ʚʘʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʢʘʨʪʠʥʳ ʠ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ ʜʦʩʪʫʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʤʫʟʝʝʚ ʠ ʚʳ-
ʩʪʘʚʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

 
Основная часть 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʠʬʣʦʤʘʢʝʪʦʚ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʚʥʝʜʨʝʥʠʷ ʚ ʚʳʩʪʘʚʦʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ 
ʪʠʬʣʦʤʘʢʝʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚʳʩʪʘʚʢʠ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʫʟʝʷ 
ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè ʠ ʮʝʥʪʨʘ çʕʨʤʠʪʘʞ-ʂʘʟʘʥʴè. ɺʳʙʦʨ ʦʙʦʩʥʦʚʘʥ ʚʳ-
ʩʦʢʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʩʥʘʱʝʥʠʝʤ ʜʘʥʥʳʭ ʤʫʟʝʝʚ ʠ ʥʘʣʠʯʠʝʤ ʫ ʥʠʭ ʨʝʣʝʚʘʥʪʥʦʛʦ ʦʧʳʪʘ ʧʨʦʚʝʜʝʥʠʷ 
ʚʳʩʪʘʚʦʢ ʜʣʷ ʥʝʟʨʷʯʠʭ ʠʣʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʣʶʜʝʡ. ʊʠʬʣʦʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʪʘʢʪʠʣʴʥʳʝ ʤʘʢʝʪʳ ʩ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʧʦ ɹʨʘʡʣʶ çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʫʟʝʷ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʨʝʩʧʫʙʣʠʢʠ ʊʘ-
ʪʘʨʩʪʘʥè ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʧʦʩʪʦʷʥʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʣʷ ʪʨʸʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ: 
çɻʦʥʜʦʣʴʝʨ ʥʘ ʤʦʨʝ ʥʦʯʴʶè ʀʚʘʥʘ ɸʡʚʘʟʦʚʩʢʦʛʦ, çʉʦʩʥʦʚʳʡ ʣʝʩ. ʅʝʦʢʦʥʯʝʥʥʳʡ ʵʪʶʜè ʀʚʘʥʘ ʐʠʰʢʠ-
ʥʘ ʠ çʇʦʨʪʨʝʪ ʆʣʴʛʠ ʉʝʨʛʝʝʚʥʳ ɸʣʝʢʩʘʥʜʨʦʚʦʡ-ɻʝʡʥʩè ʀʣʴʠ ʈʝʧʠʥʘ. ʊʠʬʣʦʤʘʢʝʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʮʚʝ-
ʪʝ, ʯʪʦʙʳ ʣʶʜʠ ʩ ʦʩʪʘʪʦʯʥʳʤ ʟʨʝʥʠʝʤ ʤʦʛʣʠ ʨʘʟʣʠʯʘʪʴ ʝʛʦ. ʊʘʢʪʠʣʴʥʳʝ ʤʦʜʝʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʚ ʨʘʤ-
ʢʘʭ ʢʦʥʢʫʨʩʘ ʧʨʦʛʨʘʤʤʳ çʆʩʦʙʳʡ ʚʟʛʣʷʜè, ʧʦʙʝʜʠʪʝʣʝʤ ʢʦʪʦʨʦʛʦ ʠ ʩʪʘʣ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʫʟʝʡ 
ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥè, ʩʦʟʜʘʶʪʩʷ ʠʟ ʩʢʫʣʴʧʪʫʨʥʦʛʦ ʧʣʘʩʪʠʢʘ ʠ ʋʌ-ʧʝʯʘʪʠ 
ʥʘ ʢʦʤʧʦʟʠʪʥʳʭ ʧʘʥʝʣʷʭ. ʈʘʟʤʝʨ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪʩʷ ʦʪ ʦʩʷʟʘʪʝʣʴʥʦʛʦ ʧʦʣʷ ʯʝʣʦʚʝʢʘ ʠ ʥʝ 
ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʦʨʠʛʠʥʘʣʘ ʤʫʟʝʡʥʦʛʦ ʵʢʩʧʦʥʘʪʘ. ʄʦʜʝʣʴ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʩʷ ʚ CAD ʠʣʠ 3D-
ʨʝʜʘʢʪʦʨʘʭ. ɿʘʨʘʥʝʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʦʯʢʠ ʪʘʢʪʠʣʴʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʨʘʟʥʘʷ ʚʳʩʦʪʘ ʨʝʣʴʝʬʘ, ʟʦʥʳ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʥʘʜʧʠʩʝʡ ɹʨʘʡʣʷ. ɿʘʪʝʤ ʦʩʥʦʚʘ ʪʠʬʣʦʤʘʢʝʪʘ ʤʦʞʝʪ 
ʙʳʪʴ ʥʘʧʝʯʘʪʘʥʘ ʥʘ 3D-ʧʨʠʥʪʝʨʝ, ʬʨʝʟʝʨʦʚʘʥʘ ʠʣʠ ʦʪʣʠʪʘ ʚ ʬʦʨʤʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʫʣʴʧʪʫʨʥʦʛʦ 
ʧʣʘʩʪʠʢʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʥʦʚʳ ʚʨʫʯʥʫʶ ʤʦʞʥʦ 
ʜʦʨʘʙʦʪʘʪʴ ʥʝʙʦʣʴʰʠʝ ʪʘʢʪʠʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ɿʘʪʝʤ ʥʘʥʦʩʠʪʩʷ ʨʝʣʴʝʬ ʩ ʧʦʤʦʱʴʶ ʋʌ-ʧʝʯʘʪʠ. ʋʌ-
ʧʨʠʥʪʝʨʳ ʧʝʯʘʪʘʶʪ ʩʣʦʷʤʠ, ʩʦʟʜʘʚʘʷ ʚʳʧʫʢʣʳʡ ʨʝʣʴʝʬ ʜʦ ʜʚʫʭ ʤʠʣʣʠʤʝʪʨʦʚ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʜʦʙʘʚ-
ʣʷʶʪʩʷ ʨʝʣʴʝʬʥʳʝ ʢʦʥʪʫʨʳ, ʜʦʨʦʞʢʠ ʜʚʠʞʝʥʠʷ, ʚʳʧʫʢʣʳʝ ʧʠʢʪʦʛʨʘʤʤʳ, ʰʨʠʬʪʳ ɹʨʘʡʣʷ. ɿʥʘʯʠʤʳʤ 
ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʋʌ-ʧʝʯʘʪʠ ʚ ʪʠʬʣʦʤʘʢʝʪʘʭ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ 
ʩ ʮʚʝʪʦʤ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʩʣʘʙʦʚʠʜʷʱʠʭ. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʪʚʝʨʞʜʝʥʠʝ ʜʝʣʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʦʯʝʥʴ 
ʧʨʦʯʥʦʡ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʣʝʤʝʥʪʳ ʩʢʣʝʠʚʘʶʪʩʷ, ʧʦʢʨʳʚʘʶʪʩʷ ʟʘʱʠʪʥʳʤ ʣʘʢʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 
ʥʘ ʧʦʜʠʫʤ. ʂ ʥʠʤ ʜʦʙʘʚʣʷʶʪʩʷ ʪʘʢʪʠʣʴʥʳʝ ʩʪʨʝʣʢʠ, ʛʨʘʥʠʮʳ ʟʦʥ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʧʣʘʩʪʠʢʦʚʳʝ ʤʝʪ-
ʢʠ, ʘʫʜʠʦʤʘʷʢʠ. ʉʪʦʠʤʦʩʪʴ ʪʠʬʣʦʤʘʢʝʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʩʪʘ ʜʚʘ-
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ʜʮʘʪʠ ʪʳʩʷʯ ʨʫʙʣʝʡ. ʕʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʜʦʩʪʫʧʥʳʭ ʠ ʜʦʣʛʦʚʝʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʪʠʬʣʦʠʟʜʝʣʠʡ, ʠ ʝʸ 
ʩʪʦʠʤʦʩʪʴ ʥʠʞʝ, ʯʝʤ ʫ ʣʘʟʝʨʥʦʛʦ ʛʨʘʚʠʨʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʫʯʥʳʤ ʨʝʣʴʝʬʦʤ, ʣʠʪʳʭ ʧʦʣʠʫʨʝʪʘ-
ʥʦʚʳʭ ʬʦʨʤ, ʬʨʝʟʝʨʥʳʭ ʤʦʜʝʣʝʡ ʠʟ ʢʦʤʧʦʟʠʪʘ. ʆʜʥʘʢʦ ʧʦʠʩʢ ʝʱʝ ʙʦʣʝʝ ʥʝʜʦʨʦʛʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʘʥʘ-
ʣʦʛʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʜʝʣʘʝʪ ʪʠʬʣʦʤʘʢʝʪʳ ʜʦʩʪʫʧʥʝʝ ʜʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʤʫʟʝʝʚ. 

ɼʣʷ ʧʦʠʩʢʘ ʪʘʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʳʪʘ ʚʥʝʜʨʝʥʠʷ ʪʠʬʣʦʤʘʢʝʪʦʚ ʚ 
ʮʝʥʪʨʝ çʕʨʤʠʪʘʞ-ʂʘʟʘʥʴè ʥʘ ʧʨʠʤʝʨʝ ʚʳʩʪʘʚʢʠ çʖʩʫʧʦʚʳ. ʈʦʩʢʦʰʴ ʩʢʚʦʟʴ ʚʝʢʘè. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, 
ʧʦʤʠʤʦ ʪʠʬʣʦʤʘʢʝʪʦʚ, ʥʘ ʚʳʩʪʘʚʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʩʪʝʥʜʳ ʩ ʘʨʦʤʘʪʘʤʠ, ʧʝʨʝʜʘʶʱʠʤʠ ʘʪʤʦʩʬʝʨʫ ʚʳ-
ʩʪʘʚʦʯʥʦʛʦ ʟʘʣʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ (ʨʠʩ. 1).  ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʘʨʦʤʘʪ çʂʥʷʛʠʥʷ 
ʩʠʷʥʠʝè, ʩ ʥʦʪʘʤʠ ʛʨʫʰʠ, ʩʘʥʜʘʣʘ, ʛʨʝʡʧʬʨʫʪʘ ʠ ʚʘʥʠʣʠ, ʧʝʨʝʜʘʸʪ ʫʪʦʥʯʝʥʥʫʶ ʩʠʣʫ ʠ ʩʚʝʪʣʫʶ ʛʨʘʮʠʶ. 
çʗʨʢʠʡ ʘʢʢʦʨʜ ʛʨʫʰʠ ʠ ʛʨʝʡʧʬʨʫʪʘ ʥʘʧʦʤʠʥʘʝʪ ʦ ʞʠʚʦʤ ʙʣʝʩʢʝ ʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ. ʊʸʧʣʳʡ ʩʘʥʜʘʣ 
ʧʨʠʜʘʸʪ ʫʚʝʨʝʥʥʦʩʪʴ ʠ ʪʚʸʨʜʦʩʪʴ, ʘ ʥʝʞʥʘʷ ʚʘʥʠʣʴ ʩʤʷʛʯʘʝʪ ʟʚʫʯʘʥʠʝ, ʨʘʩʢʨʳʚʘʷ ʤʷʛʢʦʩʪʴ ʠ ʞʝʥ-
ʩʪʚʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʘ. ʕʪʦ ʦʙʨʘʟ ʢʥʷʛʠʥʠ ɿʠʥʘʠʜʳ ʖʩʫʧʦʚʦʡ ï  ʩʠʷʶʱʝʡ, ʫʪʦʥʯʸʥʥʦʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 
ʥʝʧʦʢʦʣʝʙʠʤʦʡè. ʀʣʠ ʞʝ ʘʨʦʤʘʪ çʂʦʣʣʝʢʮʠʦʥʝʨè ʩ ʥʦʪʘʤʠ ʧʨʷʥʦʩʪʝʡ, ʨʦʤʘ ʠ ʩʤʦʣʳ, ʟʚʫʯʠʪ, ʢʘʢ ʞʠʚʘʷ 
ʵʥʝʨʛʠʷ ʤʳʩʣʠ. çʈʦʤ ʧʨʠʜʘʸʪ ʛʣʫʙʠʥʫ ʠ ʫʚʝʨʝʥʥʦʩʪʴ, ʘ ʩʤʦʣʠʩʪʦʝ ʧʦʩʣʝʚʢʫʩʠʝ ʦʩʪʘʚʣʷʝʪ ʩʣʝʜ ʙʣʘʛʦ-
ʨʦʜʥʦʡ ʦʩʥʦʚʘʪʝʣʴʥʦʩʪʠ. ʉʜʝʨʞʘʥʥʳʡ ʠ ʵʣʝʛʘʥʪʥʳʡ, ʦʥ ʩʣʦʚʥʦ ʦʪʨʘʞʘʝʪ ʭʘʨʘʢʪʝʨ ʅʠʢʦʣʘʷ ɹʦʨʠʩʦʚʠ-
ʯʘ ʖʩʫʧʦʚʘ ʯʝʣʦʚʝʢʘ ʦʙʨʘʟʦʚʘʥʥʦʛʦ, ʨʘʩʯʝʪʣʠʚʦʛʦ ʠ ʟʥʘʶʱʝʛʦ ʠʩʪʠʥʥʫʶ ʮʝʥʫ ʧʨʝʢʨʘʩʥʦʤʫè. ɺʩʝ ʪʠ-
ʬʣʦʤʘʢʝʪʳ ʥʘ ʫʢʘʟʘʥʥʦʡ ʚʳʩʪʘʚʢʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ ʧʦʨʪʨʝʪʳ. ɸʨʦʤʘʪʳ ʫʩʠʣʠʚʘʶʪ ʘʩʩʦʮʠʘʮʠʠ ʩ 
ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʠʥʘʩʪʠʠ ʖʩʫʧʦʚʳʭ ʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ. 

ʅʘ ʚʳʩʪʘʚʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʷʪʴ ʪʠʬʣʦʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʪʘʢʪʠʣʴʥʳʭ ʤʘʢʝʪʦʚ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʨʘ-
ʙʦʪ: çʇʘʩʪʫʰʢʘè ʠ çʇʘʩʪʫʰʦʢè ɼʘʚʠʜʘ ʊʝʥʠʨʩʘ ʄʣʘʜʰʝʛʦ, ʧʦʨʪʨʝʪ ʢʥʷʟʷ ʅ.ɹ. ʖʩʫʧʦʚʘ ʩ ʩʦʙʘʢʦʡ, ʚʳ-
ʧʦʣʥʝʥʥʳʡ ʀʦʛʘʥʥʦʤ ɹʘʧʪʠʩʪʦʤ ʉʪʘʨʰʠʤ ʠ ʗʢʦʙʦʤ ʌʠʣʣʠʧʦʤ ʍʘʢʢʝʨʪʦʤ, ʧʦʨʪʨʝʪ ʢʥʷʛʠʥʠ ɿ.ʅ. ʖʩʫ-
ʧʦʚʦʡ, ʚʳʧʦʣʥʝʥʥʳʡ ʌʨʘʥʩʫʘ ʌʣʘʤʝʥʛʦʤ, ʧʦʨʪʨʝʪ ʮʘʨʠʮʳ ʉʶʶʤʙʠʢʝ ʩ ʩʳʥʦʤ ʋʪʷʤʳʰ-ɻʠʨʝʝʤ. ʂʘʞ-
ʜʳʡ ʪʠʬʣʦʤʘʢʝʪ ʜʦʧʦʣʥʝʥ ʧʦʷʩʥʝʥʠʷʤʠ ʦ ʩʦʜʝʨʞʘʥʠʠ ʨʘʙʦʪʳ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ. ʏʘʩʪʴ ʪʠʬʣʦʤʘʢʝʪʦʚ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʪʘʢʪʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʂ ʧʨʠʤʝʨʫ, ʪʠʬʣʦʤʘʢʝʪ ʥʘ ʧʦʨʪʨʝʪ ʮʘʨʠ-
ʮʳ ʉʶʶʤʙʠʢʝ ʩ ʩʳʥʦʤ ʋʪʷʤʳʰ-ɻʠʨʝʝʤ ʜʦʧʦʣʥʝʥ ʪʠʬʣʦʤʦʜʝʣʴʶ ʚʳʩʦʢʦʛʦ ʢʘʨʢʘʩʥʦʛʦ ʢʦʥʫʩʦʦʙʨʘʟʥʦʛʦ 
ʛʦʣʦʚʥʦʛʦ ʫʙʦʨʘ ʢʘʟʘʥʩʢʠʭ ʪʘʪʘʨʦʢ (ʪʘʢʳʷ ʙʫʨʝʢ) ʠ ʞʝʥʩʢʦʛʦ ʥʘʛʨʫʜʥʦʛʦ ʫʢʨʘʰʝʥʠʷ ʢʘʟʘʥʩʢʠʭ ʪʘʪʘʨʦʢ 
(ʭʘʩʠʪʝ). ʊʠʬʣʦʤʘʢʝʪ ʥʘ ʧʦʨʪʨʝʪ ʢʥʷʛʠʥʠ ɿ.ʅ. ʖʩʫʧʦʚʦʡ ʦʙʦʛʘʱʝʥ ʞʝʤʯʫʞʥʳʤ ʦʞʝʨʝʣʴʝʤ (ʨʠʩ. 2). ɸ 
ʪʠʬʣʦʤʘʢʝʪ ʥʘ ʧʦʨʪʨʝʪ ʢʥʷʟʷ ʅ.ɹ. ʖʩʫʧʦʚʘ ʩ ʩʦʙʘʢʦʡ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʨʘʛʤʝʥʪʦʤ ʨʘʤʳ. ʉʘʤʠ ʤʘʢʝ-
ʪʳ ʚʳʧʦʣʥʝʥʳ ʠʟ ʛʠʧʩʘ. ɺʳʙʦʨ ʧʦʨʪʨʝʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʪʠʬʣʦʤʘʢʝʪʳ, ʦʙʫʩʣʘʚʣʠ-
ʚʘʣʩʷ ʙʦʣʴʰʠʤ ʚʥʠʤʘʥʠʝʤ ʧʦʩʝʪʠʪʝʣʝʡ ʤʫʟʝʷ ʠʤʝʥʥʦ ʢ ʵʪʠʤ ʨʘʙʦʪʘʤ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʜʣʷ ʚʳʩʪʘʚʢʠ 
ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʫʜʠʦʛʠʜ. ɺʩʸ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʤʦʛʘʝʪ ʩʣʘʙʦʚʠʜʷʱʠʤ ʠ ʥʝʟʨʷʯʠʤ ʣʶʜʷʤ ʣʫʯʰʝ ʧʦ-
ʯʫʚʩʪʚʦʚʘʪʴ ʘʪʤʦʩʬʝʨʫ ʵʧʦʭʠ ʖʩʫʧʦʚʳʭ, ʩʣʦʞʠʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʢʩʧʦʥʠʨʫʝʤʳʭ ʥʘ ʚʳʩʪʘʚ-
ʢʝ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʠʩʢʫʩʩʪʚʘ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʝʟʨʷʯʠʝ ʚʦʩʧʨʠʥʠʤʘʶʪ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʯʝʨʝʟ ʪʘʢʪʠʣʴʥʳʝ ʦʱʫʱʝʥʠʷ 
ʣʘʜʦʥʠ ʠ ʜʚʠʞʝʥʠʷ ʨʫʢʠ, ʪʠʬʣʦʤʘʢʝʪʳ ʠ ʪʠʬʣʦʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʘ ʠ ʨʘʩ-
ʧʦʣʘʛʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʤʦʛ ʩʚʦʙʦʜʥʦ ʜʦʪʷʥʫʪʴʩʷ ʜʦ ʥʠʭ ʚʳʪʷʥʫʪʦʡ ʨʫʢʦʡ, ʦʩʦʙʝʥʥʦ ʧʦ ʚʝʨʪʠʢʘʣʠ, 
ʥʘʭʦʜʷʩʴ ʢʘʢ ʚ ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ, ʪʘʢ ʠ ʩʠʜʷ. ʄʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ ʥʘ ʤʘʢʝʪʝ ʜʦʣʞʥʳ ʩʦʦʪ-
ʚʝʪʩʪʚʦʚʘʪʴ ʧʣʦʱʘʜʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʚʦʡ ʬʘʣʘʥʛʠ ʫʢʘʟʘʪʝʣʴʥʦʛʦ ʧʘʣʴʮʘ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 
ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ [3, ʩ. 7]. 

ʀʩʧʳʪʘʥʥʳʝ ʥʘʤʠ ʧʦʜʭʦʜʳ ʚ ʭʦʜʝ ʩʦʟʜʘʥʠʷ ʪʠʬʣʦʤʘʢʝʪʘ ʚʢʣʶʯʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʢʣʝʝʚʦʛʦ ʧʠʩʪʦ-
ʣʝʪʘ, ʛʣʠʥʳ, ʩʢʫʣʴʧʪʫʨʥʦʛʦ ʧʣʘʩʪʠʣʠʥʘ, ʚʦʟʜʫʰʥʦʛʦ ʧʣʘʩʪʠʣʠʥʘ ʠ ʪʝʢʩʪʫʨʥʦʡ ʧʘʩʪʳ. ʄʝʪʦʜ ʧʦʩʣʦʡʥʦʛʦ 
ʥʘʥʝʩʝʥʠʷ ʢʣʝʷ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʨʝʣʴʝʬ, ʦʜʥʘʢʦ ʙʳʩʪʨʳʡ ʧʨʦʮʝʩʩ ʟʘʩʪʳʚʘʥʠʷ ʠ ʥʝʚʦʟʤʦʞ-
ʥʦʩʪʴ ʪʦʥʢʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʣʠʥʳ ʠʣʠ 
ʩʢʫʣʴʧʪʫʨʥʦʛʦ ʧʣʘʩʪʠʣʠʥʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʦ: ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʳ ʢ ʚʥʝʰʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʸʛʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 
ʠʟʜʝʣʠʡ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʣʘʩʪʠʣʠʥʘ ʠ ʪʝʢ-
ʩʪʫʨʥʦʡ ʧʘʩʪʳ. ʂʦʤʙʠʥʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʪʠʬʣʦʤʘʢʝʪʘ ʧʨʠ ʝʛʦ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʪʘʢʪʠʣʴʥʦʤ ʢʦʥʪʘʢʪʝ. ɺʦʟ-
ʜʫʰʥʳʡ ʧʣʘʩʪʠʣʠʥ ʦʙʣʘʜʘʝʪ ʤʘʣʳʤ ʚʝʩʦʤ, ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʬʦʨʤʳ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 
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ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʸʤʥʦʡ ʦʩʥʦʚʳ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʥʘʪʶʨʤʦʨʪʦʚ, ʛʦ-
ʨʦʜʩʢʠʭ ʧʝʡʟʘʞʝʡ ʠʣʠ ʩʣʦʞʥʳʭ ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʊʝʢʩʪʫʨʥʘʷ ʧʘʩʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʝʪʘʣʠ-
ʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʠ: ʦʥʘ ʣʝʛʢʦ ʥʘʥʦʩʠʪʩʷ, ʧʦʣʥʦʩʪʴʶ ʟʘʪʚʝʨʜʝʚʘʝʪ ʚ ʪʝʯʝʥʠʝ ʜʚʘʜʮʘʪʠ ʯʝʪʳʨʝʭ ʯʘʩʦʚ ʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʥʢʫʶ ʧʨʦʨʘʙʦʪʢʫ ʣʠʥʠʡ ʠ ʵʣʝʤʝʥʪʦʚ ʢʦʤʧʦʟʠʮʠʠ. ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʫʨʥʦʡ ʧʘʩʪʦʡ 
ʙʦʣʴʰʝ ʥʘʧʦʤʠʥʘʝʪ ʨʠʩʦʚʘʥʠʝ, ʯʝʤ ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʠʝ, ʯʪʦ ʧʨʠʙʣʠʞʘʝʪ ʪʠʬʣʦʤʘʢʝʪ ʢ ʠʩʭʦʜʥʦʤʫ 
ʠʟʦʙʨʘʞʝʥʠʶ ʠ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʝʨʝʜʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʪʝʭʥʠʢʫ ʘʚʪʦʨʘ. ʅʘʥʝʩʝʥʠʝ ʧʘʩʪʳ 
ʧʦʚʝʨʭ ʦʩʥʦʚʥʦʛʦ ʩʣʦʷ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʢʘʢ ʦʙʲʸʤʥʳʝ, ʪʘʢ ʠ ʣʠʥʝʡʥʳʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʚʘʞʥʦ 
ʜʣʷ ʧʝʨʝʜʘʯʠ ʞʠʚʦʧʠʩʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʵʪʠʤ ʤʘʪʝʨʠʘʣʦʤ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʣʘʚʥʳʭ ʣʠ-
ʥʠʡ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 70500-2022, ʪʠʬʣʦʤʘʢʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʙʝʟʦʧʘʩʥʳʤ ʜʣʷ ʪʘʢʪʠʣʴʥʦʛʦ ʦʩʤʦʪʨʘ: ʥʝ 
ʠʤʝʪʴ ʦʩʪʨʳʭ ʫʛʣʦʚ ʠ ʛʨʘʥʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʥʠʪʴ ʢʦʞʫ ʧʘʣʴʮʝʚ [3, ʩ. 7]. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʙʥʦʛʦ ʪʠʬʣʦʤʘʢʝʪʘ, ʧʝʨʝʜʘʶʱʝʛʦ ʬʦʨʤʫ ʨʳʙ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʜʚʘ ʯʘʩʘ, ʯʪʦ 
ʥʝʚʨʝʤʷʟʘʪʨʘʪʥʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʨʠʩ. 3). ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʠʟʛʦʪʦʚ-
ʣʝʥʠʷ ʤʘʢʝʪ ʩʣʝʜʫʝʪ ʧʦʢʨʳʪʴ ʘʢʨʠʣʦʚʦʡ ʢʨʘʩʢʦʡ ʠʣʠ ʣʘʢʦʤ. ʇʨʠ ʵʪʦʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʠʬʣʦʤʘʢʝʪʘ ʠʟ 
ʩʪʨʫʢʪʫʨʥʦʡ ʧʘʩʪʳ ʥʘ ʭʦʣʩʪʝ ʩʦʩʪʘʚʠʣʘ ʦʜʥʫ ʪʳʩʷʯʫ ʨʫʙʣʝʡ. ʇʦʤʠʤʦ ʦʧʠʩʘʥʥʦʛʦ, ʚ ʩʪʨʫʢʪʫʨʫ ʪʠʬʣʦʤʘ-
ʢʝʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʚʢʣʶʯʘʪʴ ʪʠʬʣʦʢʦʤʤʝʥʪʘʨʠʡ ʠ ʨʝʣʴʝʬʥʳʝ ʪʘʢʪʠʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ (ʚʝʨʭ/ʥʠʟ, ʣʝ-
ʚʦ/ʧʨʘʚʦ) ʥʘ ʦʩʥʦʚʝ ʰʨʠʬʪʘ ɹʨʘʡʣʷ, ʯʪʦ ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʦʨʠʝʥʪʘʮʠʠ ʧʦʩʝʪʠʪʝʣʝʡ ʤʫʟʝʷ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʟʜʝʣʠʡ ʠʟ ʪʝʢʩʪʫʨʥʦʡ ʧʘʩʪʳ ï ʦʪ ʜʝʩʷʪʠ ʛʨʘʜʫʩʦʚ ʜʦ 
ʪʨʠʜʮʘʪʠ ʛʨʘʜʫʩʦʚ ʧʦ ʰʢʘʣʝ ʎʝʣʴʩʠʷ. ʕʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʪʝʨʤʠʯʝʩʢʠʭ ʪʠʬʣʦʤʘʢʝʪʦʚ. 
ʇʦʜ ʦʩʥʦʚʦʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʣʘʪʘ ʩ ʣʦʢʘʣʴʥʳʤʠ ʥʘʛʨʝʚʘʪʝʣʷʤʠ, ʧʦʚʪʦʨʷʶʱʘʷ ʨʠʩʫʥʦʢ ʪʠʬʣʦʤʘʢʝ-
ʪʘ. ʊʘʢ, ʢ ʧʨʠʤʝʨʫ, ʣʶʜʠ ʠ ʞʠʚʦʪʥʳʝ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴ ʙʦʣʴʰʝʝ ʪʝʧʣʦ, ʯʝʤ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʩʪʨʦʝʥʠʷ, 
ʤʝʙʝʣʴ, ʵʣʝʤʝʥʪʳ ʜʝʢʦʨʘ, ʨʘʩʪʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʠʬʣʦʤʘʢʝʪʘ, ʪʝʧʣʦʧʨʦʚʦʜʷʱʠʭ ʚʩʪʘʚʦʢ 
ʠʟ ʤʝʪʘʣʣʘ ʪʦʣʴʢʦ ʧʦʜ ʥʫʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʪʦʥʢʦʡ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʝʡ ʧʨʦʢʣʘʜʢʠ ʚʦʢʨʫʛ ʚʩʪʘʚʦʢ, 
ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (PTC-ʥʘʛʨʝʚʘʪʝʣʠ ʠʣʠ ʛʠʙʢʠʝ ʪʝʨʤʦʧʣʸʥʢʠ), ʢʦʥʪʨʦʣʣʝʨʘ ʩ ʜʘʪʯʠʢʘʤʠ ʪʝʤ-
ʧʝʨʘʪʫʨʳ ʠ ʧʠʪʘʥʠʝʤ. ʈʝʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʘ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʝ çʪʝʧʣʦʧʨʦʚʦʜʷʱʠʝ ʢʘʥʘʣʳè. ɺ ʪʠʬʣʦ-
ʤʘʢʝʪʝ ʧʨʦʚʦʜʷʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʘʥʘʣʳ ʜʦ ʥʘʛʨʝʚʘʪʝʣʷ, ʚʩʪʘʚʣʷʶʪʩʷ ʘʣʶʤʠʥʠʝʚʳʝ ʠʣʠ ʣʘʪʫʥʥʳʝ 
ʩʪʝʨʞʥʠ ʦʪ ʜʚʫʭ ʜʦ ʯʝʪʳʨʝʭ ʤʠʣʣʠʤʝʪʨʦʚ. ʉʪʝʨʞʝʥʴ ʢʘʩʘʝʪʩʷ ʥʘʛʨʝʚʘʪʝʣʷ ʩʥʠʟʫ, ʘ ʩʚʝʨʭʫ ï ʪʘʢʪʠʣʴ-
ʥʦʡ ʜʝʪʘʣʠ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʫʜʘʝʪʩʷ ʜʦʩʪʠʯʴ ʪʦʯʝʯʥʦʛʦ ʥʘʛʨʝʚʘ ʙʝʟ ʧʝʨʝʛʨʝʚʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɽʩʣʠ ʞʝ ʚ 
ʤʘʢʝʪʝ ʝʩʪʴ ʨʝʢʠ, ʜʦʨʦʛʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʪʴ ʚʳʬʨʝʟʝʨʦʚʘʥʥʳʝ ʢʘʨʤʘʥʳ ʩʦ ʚʩʪʘʚʢʘ-
ʤʠ ʠʟ ʘʣʶʤʠʥʠʷ ʠʣʠ ʤʝʜʠ ʪʦʣʱʠʥʦʡ ʜʦ ʦʜʥʦʛʦ ʤʠʣʣʠʤʝʪʨʘ. ʂ ʥʠʤ ʧʨʠʞʠʤʘʝʪʩʷ ʥʘʛʨʝʚʘʪʝʣʴ. ʊʘʢ ʵʣʝ-
ʤʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʪʸʧʣʳʤ ʥʘ ʦʱʫʧʴ. ʏʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫ-
ʨʳ (NTC-ʪʝʨʤʠʩʪʦʨʳ), ʢʦʥʪʨʦʣʣʝʨ (Arduinʦ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʪʝʨʤʦʢʦʥʪʨʦʣʣʝʨ). ʂʦʥʪʨʦʣʣʝʨ 
ʧʦʤʦʛʘʝʪ ʦʪʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʥʘʛʨʝʚ ʥʝ ʧʨʝʚʳʰʘʣ ʟʘʜʘʥʥʳʡ ʧʨʝʜʝʣ, ʵʣʝʤʝʥʪʳ ʥʝ ʧʝʨʝʛʨʝʚʘʣʠʩʴ ʧʨʠ 
ʜʣʠʪʝʣʴʥʦʤ ʢʘʩʘʥʠʠ, ʧʨʠ ʢʦʨʦʪʢʦʤ ʚʢʣʶʯʝʥʠʠ ʪʝʧʣʦ ʦʱʫʱʘʣʦʩʴ ʤʛʥʦʚʝʥʥʦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʫʜʝʥʯʝ-
ʩʢʦʡ ʚʳʩʪʘʚʢʠ ʧʨʠ ʂʘʟʘʥʩʢʦʤ (ʇʨʠʚʦʣʞʩʢʦʤ) ʌʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʇʦʤʠʤʦ ʪʝʨʤʠʯʝʩʢʦʛʦ ʪʠʬʣʦ-
ʤʘʢʝʪʘ, ʜʣʷ ʚʳʩʪʘʚʢʠ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʫʜʠʦʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʚʝʨʙʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 
ʢʦʤʧʦʟʠʮʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʶʞʝʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɸ ʪʘʢʞʝ ʟʚʫʢʦʚʫʶ ʩʨʝʜʫ, ʧʝʨʝʜʘʶ-
ʱʫʶ ʘʪʤʦʩʬʝʨʫ ʠʟʦʙʨʘʞʸʥʥʦʛʦ: ʛʦʨʦʜʩʢʦʡ ʰʫʤ, ʤʦʨʩʢʠʝ ʚʦʣʥʳ, ʣʝʩʥʫʶ ʘʢʫʩʪʠʢʫ ʠ ʜʨ. ɿʚʫʢʦʚʳʝ ʤʘʨʢʝʨʳ 
ʫʩʠʣʠʚʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʠ ʧʦʤʦʛʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʤʥʦʛʦʢʘʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ. 

 
Заключение 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ 
ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʨʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʪʦʯʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʞʠʚʦʧʠʩʥʳʭ ʦʙʲʝʢʪʦʚ. 
ʂʦʤʙʠʥʘʮʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʣʘʩʪʠʣʠʥʘ ʠ ʪʝʢʩʪʫʨʥʦʡ ʧʘʩʪʳ ʚ ʪʠʬʣʦʤʘʢʝʪʝ, ʜʦʧʦʣʥʝʥʥʘʷ ʩʠʩʪʝʤʦʡ ʪʝʨʤʦ- ʠ 
ʘʫʜʠʦʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʪʠʬʣʦʘʜʘʧʪʠʨʦʚʘʥʥʳʤ ʤʫʟʝʡʥʳʤ ʧʨʘʢʪʠ-
ʢʘʤ ʠ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʢʝʪʦʚ ʜʣʷ ʤʫʟʝʝʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 
ʠ ʚʳʩʪʘʚʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʧʨʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʚʦʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ 
ʚʳʩʪʘʚʦʢ ʟʘ ʧʨʝʜʝʣʘʤʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʠʩʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 
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Рис. 1. Стенды с ароматами на выставке «Юсуповы. Роскошь сквозь века»  

в центре «Эрмитаж-Казань» 
 

 
Рис. 2. Тифломодель на портрет княгини З.Н. Юсуповой с жемчужным ожерельем 
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Рис. 3. Разработка тифломакета из текстурной пасты 

 
Список источников 

 
1. ɺʘʥʴʰʠʥ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ ʉʣʝʧʳʝ ʠ ʞʠʚʦʧʠʩʴ // ʂʫʣʴʪʫʨʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ: ʥʘʫʯʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʞʫʨʥʘʣ ʚʫʟʦʚ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚ. ï2015. ï ̄ 4. ï ʉ. 76-86. 
2. ʊʨʦʛʘʪʝʣʴʥʘʷ ʠʩʪʦʨʠʷ. ʇʨʦʝʢʪ ʧʦ ʩʦʟʜʘʥʠʶ ʪʘʢʪʠʣʴʥʳʭ ʵʢʩʧʦʥʘʪʦʚ ʜʣʷ ʤʫʟʝʝʚ ʠ ʚʳʩʪʘʚʦʢ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://sensor-tech.ru/touchit (8.11.2025) 
3. ɻʆʉʊ ʈ 70500-2022. ʊʠʬʣʦʤʘʢʝʪʳ ʠ ʪʠʬʣʦʤʦʜʝʣʠ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ, ʫʯʨʝʞʜʝ-

ʥʠʷʭ ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʧʦ ʟʨʝʥʠʶ, ʤʫʟʝʷʭ, ʚʳʩʪʘʚʦʯʥʳʭ ʟʘʣʘʭ: ʠʟʜʘʥʠʝ ʦʬʠʮʠʘʣʴʥʦʝ : ʫʪʚʝʨʞʜʝʥ ʠ ʚʚʝ-
ʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʇʨʠʢʘʟʦʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ ʦʪ 29 
ʥʦʷʙʨʷ 2022 ʛ. N 1401-ʩʪ : ʚʚʝʜʝʥ ʚʧʝʨʚʳʝ : ʜʘʪʘ ʚʚʝʜʝʥʠʷ 2023-06-01 / ʈɸɿʈɸɹʆʊɸʅ ʌʝʜʝʨʘʣʴʥʳʤ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ "ʈʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ" (ʌɻɹʋ "ʀʥʩʪʠʪʫʪ 
ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ") ʩʦʚʤʝʩʪʥʦ ʩ ʘʚʪʦʨʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʅʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ "ʀʥʩʪʠʪʫʪ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʆʙʱʝʨʦʩʩʠʡʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
ʠʥʚʘʣʠʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʦʨʜʝʥʘ ʊʨʫʜʦʚʦʛʦ ʂʨʘʩʥʦʛʦ ʟʥʘʤʝʥʠ ʦʙʱʝʩʪʚʘ ʩʣʝʧʳʭ "ʈʝʘʢʦʤʧ" (ʅʋ 
ʀʇʈʇʇ ɺʆʉ "ʈʝʘʢʦʤʧ") ʉ.ʅ. ɺʘʥʴʰʠʥʳʤ, ʖ.ʆ. ɼʨʫʮʢʦʡ. ð ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2022. ð 8 ʩ. 

4. ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʫʜʘ, ʟʘʥʷʪʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ.  [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://mtsz.tatarstan.ru/press/press_reliz.htm/press-release/10264419.htm 
(8.11.2025) 

5. ʄʠʥʠʩʪʝʨʩʪʚʦ ʢʫʣʴʪʫʨʳ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
URL: https://mincult.tatarstan.ru/index.htm/news/2365664.htm 

 
É ɸ.ɸ. ʗʥʮʝʥ, ɸ.ʖ. ʂʣʠʤʘʥʦʚʘ, ɸ. ɸ. ʉʘʬʨʦʥʦʚʘ, 2025 

  

https://sensor-tech.ru/touchit
https://mtsz.tatar.ru/rus/index.htm
https://mtsz.tatarstan.ru/press/press_reliz.htm/press-release/10264419.htm


212 АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXXI международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

УДК 330 

ПРИМЕНЕНИЕ КИТАЙСКО-РОССИЙСКОЙ 
МЕЖКУЛЬТУРНОЙ КОММУНИКАЦИИ В 
ПРОЦЕССЕ ОБУЧЕНИЯ ЗА РУБЕЖОМ 

Лю Сун 
ʘʩʧʠʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

Аннотация: ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, ʩʦʪʨʫʜ-
ʥʠʯʝʩʪʚʦ ʠ ʦʙʤʝʥʳ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ʈʦʩʩʠʝʡ ʧʦʩʪʦʷʥʥʦ ʫʢʨʝʧʣʷʶʪʩʷ, ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʙʤʝʥ ʠʥ-
ʬʦʨʤʘʮʠʝʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʯʘʩʪʳʤʠ. ʏʠʩʣʦ ʢʠʪʘʡ-
ʩʢʠʭ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʈʦʩʩʠʠ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʏʪʦʙʳ ʧʦʤʦʯʴ ʵʪʠʤ ʩʪʫʜʝʥʪʘʤ ʘʜʘʧʪʠʨʦ-
ʚʘʪʴʩʷ ʢ ʨʦʩʩʠʡʩʢʦʡ ʩʨʝʜʝ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʷʪʩʷ ʠʥʪʝʨʚʴʶ ʠ ʦʧʨʦʩʳ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ, ʦʙʫ-
ʯʘʶʱʠʭʩʷ ʚ ʈʦʩʩʠʠ, ʩʦʙʠʨʘʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ ʦʙʫʯʝʥʠʷ, 
ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 
Ключевые слова: ʄʝʞʢʫʣʴʪʫʨʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʢʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʠʥʦʩʪʨʘʥʥʳʝ ʩʪʫ-
ʜʝʥʪʳ, ʧʦʣʠʪʠʯʝʩʢʠʡ ʠ ʢʫʣʴʪʫʨʥʳʡ ʢʦʥʪʝʢʩʪ. 
 

APPLICATION OF CHINESE-RUSSIAN INTERCULTURAL COMMUNICATION IN STUDYING ABROAD 
 

Liu Song 
 
Abstract: In recent years, the deepening of the Belt and Road Initiative has significantly strengthened cooper-
ation and exchange between China and Russia. Against this backdrop, educational interactions and infor-
mation sharing between the two countries have become increasingly frequent, with a steady rise in the number 
of Chinese students pursuing their studies in Russia. To better understand how these students adapt to their 
new environment, this study employs interviews and surveys to gather and analyze data on their daily lives 
and academic experiences. Based on the findings, practical recommendations are offered to support their 
transition and success. 
Keywords: Intercultural communication, Sino-Russian relations, international students, political and cultural 
context. 

 
Необходимость изучения текущего положения китайских студентов в России. 
ʉ ʤʦʤʝʥʪʘ ʚʳʜʚʠʞʝʥʠʷ ɻʝʥʝʨʘʣʴʥʳʤ ʩʝʢʨʝʪʘʨʝʤ ʉʠ ʎʟʠʥʴʧʠʥʦʤ ʠʥʠʮʠʘʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ 

ʧʫʪʴè ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ʈʦʩʩʠʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʘʢʪʠʚʠʟʠʨʦʚʘʣʦʩʴ [2]. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʳʡ 
ʧʨʦʛʨʝʩʩ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ: ʨʘʩʪʝʪ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ, ʫʢʨʝʧʣʷʶʪʩʷ 
ʩʚʷʟʠ ʤʝʞʜʫ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʪʦʨʠʷ ʦʙʫʯʝʥʠʷ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʚ ʈʦʩʩʠʠ 
ʥʘʩʯʠʪʳʚʘʝʪ ʫʞʝ ʙʦʣʝʝ ʚʝʢʘ ï ʧʝʨʚʳʝ ʠʟ ʥʠʭ ʧʨʠʙʳʣʠ ʩʶʜʘ ʝʱʝ ʚ ʢʦʥʮʝ XIX ʩʪʦʣʝʪʠʷ. ɺ ʥʳʥʝʰʥʝʤ 
XXI ʚʝʢʝ ʜʚʫʩʪʦʨʦʥʥʠʝ ʦʪʥʦʰʝʥʠʷ ʧʝʨʝʰʣʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ: ʫʛʣʫʙʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 
ʧʘʨʪʥʝʨʩʪʚʦ, ʨʘʩʰʠʨʷʶʪʩʷ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ʆʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʨʘʟ-
ʚʠʪʠʷ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʂʠʪʘʝʤ ʠ ʈʦʩʩʠʝʡ ʩʪʘʣ 2000 ʛʦʜ, ʢʦʛʜʘ ʚ ʨʘʤʢʘʭ ʤʝʭʘʥʠʟ-
ʤʘ ʨʝʛʫʣʷʨʥʳʭ ʚʩʪʨʝʯ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʦʚ ʙʳʣ ʫʯʨʝʞʜʸʥ ʂʠʪʘʡʩʢʦ-ʨʦʩʩʠʡʩʢʠʡ ʢʦʤʠʪʝʪ ʧʦ ʩʦʪʨʫʜʥʠʯʝ-
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ʩʪʚʫ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʫʣʴʪʫʨʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʧʦʨʪʘ. ʇʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ 
ʮʝʣʳʤ ʨʷʜʦʤ ʢʨʫʧʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ï ʧʝʨʝʢʨʸʩʪ-
ʥʳʝ ɻʦʜʳ ʂʠʪʘʷ ʠ ʈʦʩʩʠʠ, ɻʦʜʳ ʷʟʳʢʦʚ, ʪʫʨʠʟʤʘ ʠ ʤʦʣʦʜʸʞʥʳʭ ʦʙʤʝʥʦʚ. ʕʪʠ ʠʥʠʮʠʘʪʠʚʳ, ʧʝʨʝʧʣʝʪʘ-
ʷʩʴ ʩ ʣʦʛʠʢʦʡ çʆʜʥʦʛʦ ʧʦʷʩʘ, ʦʜʥʦʛʦ ʧʫʪʠè, ʩʦʟʜʘʣʠ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩ ʜʣʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 
ʅʘ ʵʪʦʤ ʬʦʥʝ ʫʩʪʦʡʯʠʚʳʡ ʠ ʜʠʥʘʤʠʯʥʳʡ ʨʦʩʪ ʜʚʫʩʪʦʨʦʥʥʠʭ ʦʪʥʦʰʝʥʠʡ ʧʨʦʜʦʣʞʘʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 
ʠʥʪʝʨʝʩ ʢʠʪʘʡʩʢʦʡ ʤʦʣʦʜʸʞʠ ʢ ʧʦʣʫʯʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ, ʜʝʣʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʙʤʝʥʳ 
ʤʝʞʜʫ ʥʘʰʠʤʠ ʩʪʨʘʥʘʤʠ ʚʩʸ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤʠ ʠ ʤʥʦʛʦʛʨʘʥʥʳʤʠ [1]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʂʠʪʘʡ ʠ ʈʦʩʩʠʷ 
ʜʦʛʦʚʦʨʠʣʠʩʴ ʩʪʨʝʤʠʪʴʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʢ 2020 ʛʦʜʫ ʦʙʱʝʛʦ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚʤʝʩʪʝ ʚ 
ʈʦʩʩʠʠ, ʚ 100 000 ʯʝʣʦʚʝʢ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʘʜʘʧʪʘʮʠʶ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʚ ʈʦʩʩʠʠ, ʚʳ-
ʷʚʠʪʴ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʨʘʟʫʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʧʳʪʘ ʙʫʜʫʱʠʤ ʩʪʫʜʝʥʪʘʤ, ʦʪ-
ʧʨʘʚʣʷʶʱʠʤʩʷ ʚ ʈʦʩʩʠʶ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʢʠʪʘʡʩʢʠʤ ʩʪʫʜʝʥʪʘʤ ʣʫʯʰʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʦʩʩʠʡʩʢʦʡ ʩʨʝ-
ʜʝ ʠ ʚʦʩʧʠʪʘʪʴ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʪʘʣʘʥʪʦʚ. 

Анализ текущей ситуации с китайскими студентами в России 
ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʢʠʪʘʡʩʢʠʭ 

ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʈʦʩʩʠʠ. ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʦʩʥʦʚʥʘʷ ʠʭ ʯʘʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʩʝʚʝʨʥʳʭ ʧʨʦʚʠʥ-
ʮʠʡ ʂʠʪʘʷ, ʧʨʠ ʵʪʦʤ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ ʪʨʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ ʧʨʦʚʠʥʮʠʠ ʠ ʧʨʦʚʠʥʮʠʷ 
ʐʘʥʴʜʫʥ. ʇʦ ʫʨʦʚʥʶ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʩʪʫʜʝʥʪʳ ʙʘʢʘʣʘʚʨʠʘʪʘ (ʦʢʦʣʦ 79,09%), ʜʘʣʝʝ ʩʣʝʜʫʶʪ 
ʤʘʛʠʩʪʨʘʥʪʳ (ʧʨʠʤʝʨʥʦ 18,18%), ʪʦʛʜʘ ʢʘʢ ʫʯʘʱʠʝʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʩʦʩʪʘʚʣʷʶʪ 
ʥʘʠʤʝʥʴʰʫʶ ʜʦʣʶ (ʚʩʝʛʦ 0,91%) [3]. 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ ʧʨʠʚʦʜʷʪ ʢ ʟʘʤʝʪʥʦʤʫ ʨʘʩʭʦʞʜʝʥʠʶ 
ʚ ʤʠʨʦʚʦʟʟʨʝʥʠʠ, ʞʠʟʥʝʥʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʘʭ, ʧʦʚʩʝʜʥʝʚʥʦʤ ʫʢʣʘʜʝ ʠ ʣʠʯʥʳʭ ʧʨʠ-
ʚʳʯʢʘʭ ʫ ʩʪʫʜʝʥʪʦʚ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ, 55,45% ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʠʩʧʳʪʳʚʘʶʪ ʩʣʦʞʥʦʩʪʠ ʩ 
ʧʨʠʚʳʢʘʥʠʝʤ ʢ ʨʦʩʩʠʡʩʢʦʡ ʢʫʭʥʝ. ʄʥʦʛʠʝ ʦʪʤʝʯʘʶʪ ʯʫʚʩʪʚʦ ʨʘʩʪʝʨʷʥʥʦʩʪʠ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʧʨʝʙʳʚʘ-
ʥʠʷ, ʧʨʦʙʣʝʤʳ ʩ ʪʨʘʥʩʧʦʨʪʦʤ, ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ ʠ ʧʦʥʠʤʘʥʠʝʤ ʤʝʩʪʥʳʭ ʥʦʨʤ ʧʦ-
ʚʝʜʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʨʝʩʧʦʥʜʝʥʪʳ ʦʙʫʯʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ, ʠʭ ʘʜʘʧʪʘʮʠʷ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 
ʪʘʢʞʝ ʨʘʟʣʠʯʘʝʪʩʷ: 62,73% ʦʮʝʥʠʣʠ ʩʚʦʶ ʘʢʢʣʠʤʘʪʠʟʘʮʠʶ ʢʘʢ ʫʩʧʝʰʥʫʶ. ʃʠʰʴ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ 
ʩʪʫʜʝʥʪʦʚ ʨʝʛʫʣʷʨʥʦ ʠ ʩ ʠʥʪʝʨʝʩʦʤ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʨʦʩʩʠʡʩʢʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ 
ʞʠʟʥʠ. ʆʢʦʣʦ 59,09% ʦʧʨʦʰʝʥʥʳʭ ʫʢʘʟʘʣʠ, ʯʪʦ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʧʦʩʝʱʘʶʪ ʢʦʣʣʝʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷ-
ʪʠʷ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʜʨʫʟʴʷʤʠ, ʧʨʠ ʵʪʦʤ ʚ 68,18% ʩʣʫʯʘʝʚ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʘʢʠʭ ʩʦʙʳʪʠʷʭ 
ʧʦʩʪʫʧʘʝʪ ʦʪ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚʫʟʘ ʠʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɺ ʧʦʥʠʤʘʥʠʠ ʨʫʩʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʣʠʰʴ 10% ʨʝ-
ʩʧʦʥʜʝʥʪʦʚ ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʡ, 40,91% ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦ ʩʨʝʜʥʠʤʠ ʧʦ ʩʣʦʞʥʦʩʪʠ ʙʘʨʴʝʨʘʤʠ, 
ʘ 7,27% ʦʮʝʥʠʚʘʶʪ ʵʪʠ ʪʨʫʜʥʦʩʪʠ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʳʝ. 

Оценка и рекомендации по межкультурной адаптации китайских студентов в России 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʚ ʈʦʩʩʠʠ ʧʨʠʦʨʠʪʝʪʦʤ ʷʚ-

ʣʷʝʪʩʷ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ. ʆʥʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʦʩʚʦʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʠʜʷ ʩʚʦʶ 
ʟʘʜʘʯʫ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʘ ʪʘʢʞʝ ʚ ʘʢʪʠʚʥʦʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ 
ʢ ʤʝʩʪʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʙʳʪʦʚʦʡ ʩʨʝʜʝ. ʀʭ ʘʜʘʧʪʘʮʠʷ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʦʪ ʚʳʥʫʞʜʝʥʥʦʡ ʠ 
ʨʝʘʢʪʠʚʥʦʡ ʢ ʦʩʦʟʥʘʥʥʦʡ ʠ ʠʥʠʮʠʘʪʠʚʥʦʡ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ ʧʨʝʜ-
ʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ: 

ɺʦ-ʧʝʨʚʳʭ, ʢʣʶʯʝʚʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʢʘʩʘʝʪʩʷ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʩʪʨʦʷ ʩʘʤʠʭ ʩʪʫʜʝʥʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, 
ʥʝʦʙʭʦʜʠʤʘ ʬʦʢʫʩʠʨʦʚʢʘ ʥʘ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʉʪʫʜʝʥʪʘʤ ʩʪʦʠʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, ʠʩʢʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʠ ʩʪʨʦʠʪʴ ʨʝʘʣʠʩʪʠʯʥʳʝ 
ʫʯʝʙʥʳʝ ʧʣʘʥʳ. ʇʦʤʠʤʦ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʚʘʞʥʦ ʪʘʢʞʝ ʥʘʢʘʧʣʠʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ. ɺ-ʪʨʝʪʴʠʭ, ʨʦʩ-
ʩʠʡʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʘʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʚʠʚʘʪʴ ʠ ʚʥʝʜʨʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʫʨʩʳ ʠʣʠ ʤʦʜʫʣʠ ʧʦ ʤʝʞ-
ʢʫʣʴʪʫʨʥʦʡ ʘʜʘʧʪʘʮʠʠ. ʊʘʢʠʝ ʟʘʥʷʪʠʷ ʤʦʛʣʠ ʙʳ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʢ ʨʦʩʩʠʡʩʢʦʡ 
ʢʫʣʴʪʫʨʝ, ʨʘʟʲʷʩʥʠʪʴ ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʪʨʘʜʠʮʠʠ, ʘ ʪʘʢʞʝ ʚʢʣʶʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥ-
ʪʳ ï ʥʘʧʨʠʤʝʨ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʧʦ ʨʫʩʩʢʦʡ ʢʫʭʥʝ ʠʣʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʧʦʩʝʱʝʥʠʷ ʤʫʟʝʝʚ. 

Заключение: ʅʘ ʬʦʥʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʂʠʪʘʝ ʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚ ʨʫʩʣʝ ʠʥʠʮʠʘ-
ʪʠʚʳ çʆʜʠʥ ʧʦʷʩ, ʦʜʠʥ ʧʫʪʴè, ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ, ʚʳʙʠʨʘʶʱʠʭ 
ʜʣʷ ʦʙʫʯʝʥʠʷ ʨʦʩʩʠʡʩʢʠʝ ʚʫʟʳ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʦʙʲʝʢʪʠʚʥʦ ʫʩʠʣʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʛʣʫʙʣʝʥʠʠ ʜʚʫ-
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ʩʪʦʨʦʥʥʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʙʤʝʥʦʚ. ʉʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʫʣʴʪʫʨʥʦʡ 
ʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢʠʪʘʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʠʤ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ 
ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ, ʥʦ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʩʪʫʧʘʪʴ ʘʢʪʠʚʥʳʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʠ ʩʦʪʨʫʜʥʠ-
ʯʝʩʪʚʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʨʘʥʘʤʠ. 
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ʜʠʦʣʳ ʥʘ ʨʘʟʚʠʪʠʝ ʠʛʨʦʢʦʚ ʠ ʢʦʤʘʥʜʥʦʡ ʭʠʤʠʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʩʧʝʰʥʳʝ ʧʨʠʤʝʨʳ ʤʘʪʯʝʡ, 
ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʘʢʪʠʢʠ. ʈʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʠʥʥʦ-
ʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʬʫʪʙʦʣʝ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʤʘʥʜʥʦʡ ʠʛʨʝ. 
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ʠʛʨʘ, ʬʫʪʙʦʣ, ʩʧʦʨʪʠʚʥʳʡ ʘʥʘʣʠʟ, ʢʦʤʘʥʜʥʘʷ ʭʠʤʠʷ, ʩʪʨʘʪʝʛʠʷ. 
 

DOMINANCE ANALYSIS: MANCHESTER CITY'S TACTICS UNDER PEP GUARDIOLA 
 

Lubin Maxim Valerievich 
 

Scientific adviser: Rumianceva Svetlana Vladimirovna 
 
Abstract: this paper provides an in-depth analysis of Manchester City Football Club's tactical strategy under 
manager Pep Guardiola. The study covers key aspects of the team's dominance on the pitch, including its 
playing style, attacking structure, and defensive mechanisms. Particular attention is paid to pressing methods, 
positional play, and the use of space, which allow Manchester City to control matches and achieve high results 
in domestic and international competitions. The impact of Guardiola's philosophy on player development and 
team chemistry is analyzed, and successful match examples are presented to illustrate the effectiveness of the 
chosen tactics. The paper aims to understand how innovative approaches in football can challenge traditional 
notions of team play. 
Key words: Manchester City, Pep Guardiola, tactics, dominance, pressing, positional play, football, sports 
analysis, team chemistry, strategy. 

 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʬʫʪʙʦʣʴʥʳʡ ʣʘʥʜʰʘʬʪ ɽʚʨʦʧʳ ʙʳʣ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ 

ʩ ʬʝʥʦʤʝʥʦʤ ʜʦʤʠʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʘʥʛʣʠʡʩʢʠʡ ʢʣʫʙ çʄʘʥʯʝʩʪʝʨ ʉʠʪʠè. ʇʦʜ ʨʫʢʦ-
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ʚʦʜʩʪʚʦʤ ʇʝʧʘ ɻʚʘʨʜʠʦʣʳ ʢʦʤʘʥʜʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʠʟ ʘʤʙʠʮʠʦʟʥʦʛʦ ʥʦʚʠʯʢʘ ʚ ʵʪʘʣʦʥ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 
ʪʘʢʪʠʯʝʩʢʦʡ ʠʟʦʱʨʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʦʪʯʝʪʘʤʠ ʥʘ FBref, ʪʘʢ ʠ ʨʝʛʫʣʷʨ-
ʥʳʤʠ ʛʣʫʙʦʢʠʤʠ ʦʙʟʦʨʘʤʠ ʥʘ The Athletic [1]. ɼʦʤʠʥʠʨʦʚʘʥʠʝ çʉʠʪʠè ʯʘʩʪʦ ʦʰʠʙʦʯʥʦ ʩʚʦʜʷʪ ʣʠʰʴ ʢ 
ʚʳʩʦʢʦʤʫ ʧʨʦʮʝʥʪʫ ʚʣʘʜʝʥʠʷ ʤʷʯʦʤ, ʦʜʥʘʢʦ ʠʩʪʠʥʥʘʷ ʩʠʣʘ ʵʪʦʡ ʢʦʤʘʥʜʳ ʢʨʦʝʪʩʷ ʚ ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʦʤ 
ʩʣʝʜʦʚʘʥʠʠ ʬʠʣʦʩʦʬʠʠ "ʧʦʟʠʮʠʦʥʥʦʡ ʠʛʨʳ", ʠʣʠ Juego de Posici·n, ʢʦʪʦʨʫʶ ɻʚʘʨʜʠʦʣʘ ʦʪʪʘʯʠʚʘʣ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʚʦʝʡ ʪʨʝʥʝʨʩʢʦʡ ʢʘʨʴʝʨʳ.  

ʌʫʪʙʦʣ çʄʘʥʯʝʩʪʝʨ ʉʠʪʠè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʇʝʧʘ ɻʚʘʨʜʠʦʣʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʜʘ-
ʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʠʭ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʩʪʠʣʷ. ɺ ʮʝʥʪʨʝ ʚʩʝʛʦ ʣʝʞʠʪ 
ʠʜʝʷ ʢʦʥʪʨʦʣʷ ʤʷʯʘ ʠ ʧʦʟʠʮʠʦʥʥʦʡ ʠʛʨʳ. ɼʣʷ ɻʚʘʨʜʠʦʣʳ ʚʣʘʜʝʥʠʝ ʤʷʯʦʤ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦ ʧʦʢʘʟʘ-
ʪʝʣʝʤ ʩʪʘʪʠʩʪʠʢʠ, ʘ ʩʣʫʞʠʪ ʚʩʝʦʙʲʝʤʣʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʪʤʦʤ ʤʘʪʯʘ, ʧʦʜʘʚʣʝʥʠʷ 
ʦʧʧʦʥʝʥʪʦʚ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ [3]. ʂʦʤʘʥʜʘ ʩʪʨʝʤʠʪʩʷ ʜʦʤʠʥʠʨʦʚʘʪʴ ʥʘʜ ʩʦʧʝʨʥʠʢʦʤ, ʣʠʰʘʷ ʝʛʦ 
ʤʷʯʘ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʪʘʢʦʚʘʪʴ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ ʧʨʦʩʪʦ 
ʫʜʝʨʞʘʥʠʝ ʤʷʯʘ, ʥʦ ʠ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʳʪʷʛʠʚʘʥʠʷ ʩʦʧʝʨʥʠʢʦʚ ʠʟ 
ʠʭ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʧʦʟʠʮʠʡ. 

ʆʜʥʠʤ ʠʟ ʢʨʘʝʫʛʦʣʴʥʳʭ ʢʘʤʥʝʡ ʪʘʢʦʡ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʠʛʨʳ ʠʟ ʦʙʦʨʦʥʳ. çʄʘʥʯʝʩʪʝʨ 
ʉʠʪʠè ʨʝʜʢʦ ʧʨʠʙʝʛʘʝʪ ʢ ʜʣʠʥʥʳʤ ʧʝʨʝʜʘʯʘʤ ʦʪ ʚʨʘʪʘʨʷ ʠʣʠ ʟʘʱʠʪʥʠʢʦʚ, ʧʨʝʜʧʦʯʠʪʘʷ ʨʘʟʚʠʚʘʪʴ ʘʪʘʢʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʦʪʢʠʭ ʠ ʩʨʝʜʥʠʭ ʧʘʩʦʚ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʦʭʨʘʥʷʪʴ ʢʦʥʪʨʦʣʴ, ʠʟʙʝʛʘʪʴ 
ʧʦʪʝʨʴ ʤʷʯʘ ʚ ʦʧʘʩʥʳʭ ʟʦʥʘʭ ʠ ʤʝʪʦʜʠʯʥʦ ʧʨʦʜʚʠʛʘʪʴʩʷ ʚʧʝʨʝʜ, ʚʳʩʪʨʘʠʚʘʷ ʘʪʘʢʫ ʰʘʛ ʟʘ ʰʘʛʦʤ. ɿʘ-
ʱʠʪʥʠʢʠ ʠ ʦʧʦʨʥʳʝ ʧʦʣʫʟʘʱʠʪʥʠʢʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ ʘʪʘʢʠ, ʩʪʘʥʦʚʷʩʴ ʧʝʨʚʳʤʠ 
ʧʣʝʡʤʝʡʢʝʨʘʤʠ. ɼʘʞʝ ʧʦʜ ʚʳʩʦʢʠʤ ʧʨʝʩʩʠʥʛʦʤ ʩʦʧʝʨʥʠʢʘ, ʠʛʨʦʢʠ çʉʠʪʠè ʦʙʫʯʝʥʳ ʩʦʭʨʘʥʷʪʴ ʭʣʘʜʥʦ-
ʢʨʦʚʠʝ, ʥʘʭʦʜʠʪʴ ʩʚʦʙʦʜʥʳʝ ʟʦʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʦʪʢʠʡ ʧʘʩ ʜʣʷ ʚʳʭʦʜʘ ʠʟ-ʧʦʜ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʷʚʣʷ-
ʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʠ ʪʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚʩʝʛʦ ʩʦʩʪʘ-
ʚʘ. ʅʘʢʦʥʝʮ, ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʷʚʣʷʝʪʩʷ ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʪʝʩʥʦ 
ʩʚʷʟʘʥʘ ʩ ʘʪʘʢʫʶʱʝʡ ʠʛʨʦʡ. ʂʦʤʘʥʜʘ ɻʚʘʨʜʠʦʣʳ ʥʝ ʨʘʟʜʝʣʷʝʪ ʦʙʦʨʦʥʫ ʠ ʘʪʘʢʫ ʥʘ ʜʚʝ ʦʪʜʝʣʴʥʳʝ ʬʘ-
ʟʳ; ʦʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʂʦʛʜʘ çʉʠʪʠè ʚʣʘʜʝʝʪ ʤʷʯʦʤ, ʠʛʨʦʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʳʪʴ ʛʦʪʦʚʳʤʠ ʢ ʥʝʤʝʜʣʝʥʥʦʤʫ ʢʦʥʪʨʧʨʝʩʩʠʥʛʫ ʚ ʩʣʫʯʘʝ ʝʛʦ ʧʦʪʝʨʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
ʜʘʞʝ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʚʧʝʨʝʜ, ʚʩʝʛʜʘ ʩʦʭʨʘʥʷʝʪʩʷ ʯʠʩʣʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʣʠ ʢʘʢ ʤʠʥʠʤʫʤ ʨʘʚʝʥ-
ʩʪʚʦ ʚ ʢʣʶʯʝʚʳʭ ʟʦʥʘʭ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʙʳʩʪʨʳʭ ʢʦʥʪʨʘʪʘʢ ʩʦʧʝʨʥʠʢʘ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ, ʯʘʩʪʦ ʨʘʟ-
ʙʠʨʘʝʤʘʷ ʚ ʵʢʩʧʝʨʪʥʳʭ ʩʪʘʪʴʷʭ Sky Sports Football, ʧʦʟʚʦʣʷʝʪ çʉʠʪʠè ʙʳʩʪʨʦ ʚʦʟʚʨʘʱʘʪʴ ʚʣʘʜʝʥʠʝ ʠ 
ʧʨʦʜʦʣʞʘʪʴ ʩʚʦʠ ʘʪʘʢʫʶʱʠʝ ʜʝʡʩʪʚʠʷ, ʥʝ ʜʘʚʘʷ ʦʧʧʦʥʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʴ ʥʘʩʪʫʧʣʝʥʠʝ [5]. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʡ ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʷʨʢʦ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ 
ʜʦʧʫʱʝʥʥʳʤ ʫʜʘʨʘʤ ʠ ʦʞʠʜʘʝʤʳʤ ʛʦʣʘʤ ʩʦʧʝʨʥʠʢʘ ʠ ʧʦʢʘʟʳʚʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʨʝʜʢʦ ʦʧʧʦʥʝʥʪʳ ʩʦʟʜʘ-
ʶʪ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʦʧʘʩʥʳʝ ʤʦʤʝʥʪʳ ʫ ʚʦʨʦʪ çʉʠʪʠè. 

ɺ ʦʩʥʦʚʝ ʘʪʘʢʫʶʱʝʡ ʤʦʱʠ çʄʘʥʯʝʩʪʝʨ ʉʠʪʠè ʣʝʞʠʪ ʥʝ ʧʨʦʩʪʦʝ ʚʣʘʜʝʥʠʝ ʤʷʯʦʤ, ʘ ʩʣʦʞʥʘʷ ʩʠ-
ʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʘʢʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ ʠ ʩʦʟʜʘʥʠʝ ʯʠʩʣʝʥʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ ʠ ʦʧʨʝʜʝʣʷʶʱʠʭ ʘʩʧʝʢ-
ʪʦʚ ʠʛʨʳ ʢʦʤʘʥʜʳ ʷʚʣʷʝʪʩʷ ʨʦʪʘʮʠʷ ʧʦʟʠʮʠʡ [2].  ʇʝʧ ɻʚʘʨʜʠʦʣʘ ʘʢʪʠʚʥʦ ʧʦʦʱʨʷʝʪ ʩʚʦʠʭ ʠʛʨʦʢʦʚ ʢ 
ʩʚʦʙʦʜʥʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ ʧʦ ʧʦʣʶ, ʥʝ ʧʨʠʚʷʟʳʚʘʷʩʴ ʞʝʩʪʢʦ ʢ ʦʜʥʦʡ ʧʦʟʠʮʠʠ. ʕʪʦ ʥʝ ʭʘʦʪʠʯʥʦʝ ʜʚʠ-
ʞʝʥʠʝ, ʘ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʥʳʡ ʵʣʝʤʝʥʪ, ʧʨʠʟʚʘʥʥʳʡ ʩʙʠʪʴ ʩ ʪʦʣʢʫ ʦʙʦʨʦʥʫ ʩʦʧʝʨʥʠʢʘ, ʟʘʩʪʘʚʠʪʴ 
ʟʘʱʠʪʥʠʢʦʚ ʧʨʠʥʠʤʘʪʴ ʩʣʦʞʥʳʝ ʨʝʰʝʥʠʷ ʠ ʦʪʢʨʳʚʘʪʴ ʟʦʥʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʘʪʘʢ. ʅʘʧʨʠʤʝʨ, ʮʝʥ-
ʪʨʘʣʴʥʳʡ ʧʦʣʫʟʘʱʠʪʥʠʢ ʤʦʞʝʪ ʩʤʝʩʪʠʪʴʩʷ ʥʘ ʬʣʘʥʛ, ʘ ʚʠʥʛʝʨ ð ʩʤʝʩʪʠʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʟʦʥʫ, ʩʦ-
ʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʜʣʷ ʧʨʦʪʠʚʥʠʢʘ ʠ ʛʘʨʘʥʪʠʨʫʷ ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʳʭ ʠʛʨʦʢʦʚ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʢʦʤʙʠʥʘʮʠʠ. ʕʪʘ ʩʚʦʙʦʜʥʘʷ ʠʛʨʘ ʪʨʝʙʫʝʪ ʦʪ ʠʛʨʦʢʦʚ ʚʳʩʦʯʘʡʰʝʛʦ ʫʨʦʚʥʷ ʬʫʪʙʦʣʴʥʦʛʦ ʠʥʪʝʣ-
ʣʝʢʪʘ ʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ, ʚʝʜʴ ʢʘʞʜʳʡ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ, ʢʘʢʫʶ ʟʦʥʫ ʩʝʡʯʘʩ ʦʩʚʦʙʦʜʠʣ ʧʘʨʪʥʝʨ ʠ ʢʘ-
ʢʫʶ ʜʦʣʞʝʥ ʧʨʠʢʨʳʪʴ ʠʣʠ ʟʘʥʷʪʴ ʩʘʤ. 

ɼʨʫʛʠʤ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʇʝʧ ɻʚʘʨʜʠʦʣʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʠ ʨʘʟʚʠʚʘʝʪ, ʷʚʣʷʝʪ-
ʩʷ ʢʦʥʮʝʧʮʠʷ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʭ ʬʫʣʙʝʢʦʚ [2].  ʊʨʘʜʠʮʠʦʥʥʦ ʢʨʘʡʥʠʝ ʟʘʱʠʪʥʠʢʠ ʜʝʡʩʪʚʫʶʪ ʧʦ ʬʣʘʥʛʫ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʰʠʨʠʥʫ ʘʪʘʢʠ. ʆʜʥʘʢʦ ʚ ʩʠʩʪʝʤʝ çʉʠʪʠè ʦʥʠ ʯʘʩʪʦ ʩʤʝʱʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʟʦʥʫ ʧʦʣʷ, 
ʙʣʠʞʝ ʢ ʦʧʦʨʥʦʡ ʠʣʠ ʜʘʞʝ ʮʝʥʪʨʘʣʴʥʦʡ ʣʠʥʠʠ. ʊʘʢʘʷ ʪʘʢʪʠʢʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʦ-
ʧʝʨʚʳʭ, ʵʪʦ ʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʛʨʦʢʘ ʚ ʮʝʥʪʨʝ ʧʦʣʷ, ʫʚʝʣʠʯʠʚʘʷ ʢʦʥʪʨʦʣʴ ʥʘʜ ʝʛʦ ʢʣʶʯʝʚʦʡ ʟʦʥʦʡ 
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ʠ ʦʙʣʝʛʯʘʷ ʧʝʨʝʭʦʜ ʠʟ ʦʙʦʨʦʥʳ ʚ ʘʪʘʢʫ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʩʦʟʜʘʝʪ ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʬʣʘʥʛʘʭ 
ʜʣʷ ʙʦʣʝʝ ʘʪʘʢʫʶʱʠʭ ʠʛʨʦʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʠʥʛʝʨʳ ʠʣʠ ʠʥʩʘʡʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʰʠʨʠʥʫ 
ʜʣʷ ʦʙʳʛʨʳʰʘ ʦʜʠʥ ʚ ʦʜʠʥ ʠʣʠ ʜʣʷ ʧʨʦʩʪʨʝʣʦʚ. ʇʨʠ ʵʪʦʤ, ʢʦʛʜʘ ʩʦʧʝʨʥʠʢ ʧʳʪʘʝʪʩʷ ʧʝʨʝʡʪʠ ʚ ʢʦʥʪʨ-
ʘʪʘʢʫ, ʵʪʠ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʝ ʬʫʣʙʝʢʠ ʦʢʘʟʳʚʘʶʪʩʷ ʙʣʠʞʝ ʢ ʮʝʥʪʨʫ ʧʦʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʵʬʬʝʢʪʠʚ-
ʥʝʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʷʭ ʠ ʧʝʨʝʢʨʳʚʘʪʴ ʟʦʥʳ, ʯʝʤ ʝʩʣʠ ʙʳ ʦʥʠ ʦʩʪʘʚʘʣʠʩʴ ʥʘ 
ʩʚʦʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʟʠʮʠʷʭ. ʀʛʨʦʢʠ, ʪʘʢʠʝ ʢʘʢ ɸʣʝʢʩʘʥʜʨ ɿʠʥʯʝʥʢʦ ʠʣʠ ʂʘʡʣ ʋʦʢʝʨ, ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ 
ʦʪʣʠʯʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʵʪʫ ʨʦʣʴ, ʚʳʧʦʣʥʷʷ ʟʘʜʘʯʠ ʢʘʢ ʚ ʦʙʦʨʦʥʝ, ʪʘʢ ʠ ʚ ʧʦʩʪʨʦʝʥʠʠ ʠʛʨʳ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʠʤ ʵʣʝʤʝʥʪʘʤ, çʄʘʥʯʝʩʪʝʨ ʉʠʪʠè ʯʘʩʪʦ ʠʛʨʘʝʪ ʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ "ʣʦʞʥʳʤʠ" 
ʥʘʧʘʜʘʶʱʠʤʠ ʠʣʠ ʠʩʧʦʣʴʟʫʝʪ ʩʭʝʤʳ, ʛʜʝ ʥʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʮʝʥʪʨʬʦʨʚʘʨʜʘ, ʟʘʥʠ-
ʤʘʶʱʝʛʦ ʧʦʟʠʮʠʶ "ʜʝʚʷʪʢʠ". ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʛʨʦʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʵʪʦʡ ʟʦʥʝ, ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʥʳʤ 
ʠ ʯʘʩʪʦ ʦʧʫʩʢʘʝʪʩʷ ʛʣʫʙʞʝ ʚ ʧʦʣʫʟʘʱʠʪʫ, ʯʪʦʙʳ ʚʦʚʣʝʯʴ ʚ ʜʚʠʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʳʭ ʟʘʱʠʪʥʠʢʦʚ ʩʦʧʝʨʥʠ-
ʢʘ. ʊʘʢʘʷ ʪʘʢʪʠʢʘ ʚʳʪʷʛʠʚʘʝʪ ʦʙʦʨʦʥʠʪʝʣʴʥʫʶ ʣʠʥʠʶ ʧʨʦʪʠʚʥʠʢʘ, ʩʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʚʦʙʦʜʥʳʝ ʟʦʥʳ 
ʟʘ ʠʭ ʩʧʠʥʘʤʠ. ɺ ʵʪʠ ʟʦʥʳ ʟʘʪʝʤ ʩʦʚʝʨʰʘʶʪ ʨʳʚʢʠ ʧʦʣʫʟʘʱʠʪʥʠʢʠ, ʚʠʥʛʝʨʳ ʠʣʠ ʜʘʞʝ ʠʛʨʦʢʠ, ʥʘʯʠʥʘʚ-
ʰʠʝ ʤʘʪʯ ʚ ʦʙʦʨʦʥʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʞʠʜʘʥʥʳʤ ʠ ʦʧʘʩʥʳʤ ʤʦʤʝʥʪʘʤ. ʀʤʝʥʥʦ ʪʘʢʘʷ ʛʠʙʢʦʩʪʴ ʠ ʥʝ-
ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʜʝʣʘʶʪ ʘʪʘʢʫ çʉʠʪʠè ʩʪʦʣʴ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʩʣʦʞʥʦʡ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. ʇʝʧ ɻʚʘʨ-
ʜʠʦʣʘ ʯʘʩʪʦ ʛʦʚʦʨʠʪ ʦ ʚʘʞʥʦʩʪʠ "ʣʠʰʥʝʛʦ" ʯʝʣʦʚʝʢʘ ʚ ʘʪʘʢʝ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʧʝʨʝʛʨʫʟʢʫ ʚ ʦʧʨʝʜʝʣʝʥ-
ʥʦʡ ʟʦʥʝ, ʠ ʠʤʝʥʥʦ ʵʪʠ ʨʦʪʘʮʠʠ ʠ "ʣʦʞʥʳʝ" ʧʦʟʠʮʠʠ ʧʦʤʦʛʘʶʪ ʜʦʩʪʠʯʴ ʵʪʦʡ ʮʝʣʠ. ʕʪʦʪ ʘʩʧʝʢʪ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʢʦʡ ʧʨʦʜʚʠʥʫʪʳʭ ʧʝʨʝʜʘʯ ʠ ʢʣʶʯʝʚʳʭ ʟʦʥ, ʛʜʝ ʠʛʨʦʢʠ çʉʠʪʠè ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʥʝʦʞʠ-
ʜʘʥʥʳʭ ʜʣʷ ʩʦʧʝʨʥʠʢʘ ʧʦʟʠʮʠʷʭ, ʯʪʦ ʜʝʪʘʣʴʥʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʘ fbref.com. ɺʩʝ ʵʪʠ ʪʘʢʪʠʯʝʩʢʠʝ ʥʶʘʥ-
ʩʳ, ʧʨʦʜʠʢʪʦʚʘʥʥʳʝ ʬʠʣʦʩʦʬʠʝʡ ʪʨʝʥʝʨʘ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʥʘʩʢʦʣʴʢʦ ʛʣʫʙʦʢʦ ʧʨʦʜʫʤʘʥʘ ʢʘʞʜʘʷ ʬʘʟʘ 
ʘʪʘʢʫʶʱʝʡ ʠʛʨʳ ʢʦʤʘʥʜʳ. 

ʆʙʦʨʦʥʠʪʝʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ çʄʘʥʯʝʩʪʝʨ ʉʠʪʠè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʇʝʧʘ ɻʚʘʨʜʠʦʣʳ ʷʚʣʷʝʪʩʷ ʥʝ 
ʤʝʥʝʝ ʧʨʦʜʫʤʘʥʥʦʡ ʠ ʤʥʦʛʦʛʨʘʥʥʦʡ, ʯʝʤ ʠʭ ʘʪʘʢʘ, ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʠʭ ʩʪʠʣʝʤ ʚʣʘʜʝʥʠʷ ʤʷʯʦʤ. ʎʝʥ-
ʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʧʨʝʩʩʠʥʛ ʧʦʩʣʝ ʧʦʪʝʨʠ ʤʷʯʘ, ʠʟʚʝʩʪʥʳʡ ʪʘʢʞʝ 
ʢʘʢ "ʧʨʘʚʠʣʦ ʰʝʩʪʠ ʩʝʢʫʥʜ". ʂʘʢ ʪʦʣʴʢʦ çʉʠʪʠè ʪʝʨʷʝʪ ʚʣʘʜʝʥʠʝ, ʢʦʤʘʥʜʘ ʥʝʤʝʜʣʝʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝ-
ʞʠʤ ʢʦʥʪʨʧʨʝʩʩʠʥʛʘ. ʀʛʨʦʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʷʯʘ, ʩʪʨʝʤʷʪʩʷ ʥʝʤʝʜ-
ʣʝʥʥʦ ʚʝʨʥʫʪʴ ʝʛʦ, ʦʢʨʫʞʘʷ ʠʛʨʦʢʘ ʩʦʧʝʨʥʠʢʘ ʠ ʧʝʨʝʢʨʳʚʘʷ ʙʣʠʞʘʡʰʠʝ ʦʧʮʠʠ ʜʣʷ ʧʘʩʘ. ɻʣʘʚʥʘʷ ʮʝʣʴ 
ʵʪʦʛʦ ʥʝʤʝʜʣʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ð ʥʝ ʜʘʪʴ ʩʦʧʝʨʥʠʢʫ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʚʦʶ ʘʪʘʢʫ, ʚʳʚʝʩʪʠ ʤʷʯ 
ʠʟ ʦʧʘʩʥʦʡ ʟʦʥʳ ʠʣʠ ʧʝʨʝʡʪʠ ʚ ʙʳʩʪʨʫʶ ʢʦʥʪʨʘʪʘʢʫ. ʕʪʦ ʘʢʪʠʚʥʦʝ ʜʘʚʣʝʥʠʝ, ʯʘʩʪʦ ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ 
ʚʩʝʡ ʢʦʤʘʥʜʦʡ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʦʰʠʙʢʫ ʩʦʧʝʨʥʠʢʘ ʠʣʠ ʚʳʥʫʜʠʪʴ ʝʛʦ ʚʝʨʥʫʪʴ 
ʤʷʯ ʚ ʥʝʡʪʨʘʣʴʥʫʶ ʟʦʥʫ, ʦʪʢʫʜʘ çʉʠʪʠè ʩʤʦʞʝʪ ʥʘʯʘʪʴ ʥʦʚʫʶ ʘʪʘʢʫ. ʕʪʦʪ ʘʩʧʝʢʪ ʠʛʨʳ ʧʦʜʨʦʙʥʦ ʦʩʚʝ-
ʱʘʝʪʩʷ ʚ ʪʘʢʪʠʯʝʩʢʠʭ ʨʘʟʙʦʨʘʭ ʥʘ Tifo Football ʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʪʘʪʴʷʭ The Athletic, ʛʜʝ ʯʘʩʪʦ ʜʝʤʦʥ-
ʩʪʨʠʨʫʶʪʩʷ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʛʨʦʢʦʚ ʚʦ ʚʨʝʤʷ ʧʨʝʩʩʠʥʛʘ [1]. 

ʆʜʥʘʢʦ, çʉʠʪʠè ʥʝ ʧʦʣʘʛʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʤʛʥʦʚʝʥʥʳʡ ʢʦʥʪʨʧʨʝʩʩʠʥʛ. ʀʭ ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ 
ʩʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʠ ʧʝʨʝʢʨʳʚʘʥʠʝʤ ʟʦʥ. ɼʘʞʝ ʢʦʛʜʘ ʩʦʧʝʨʥʠʢ ʫʩʧʝʰʥʦ 
ʧʨʝʦʜʦʣʝʚʘʝʪ ʧʝʨʚʫʶ ʣʠʥʠʶ ʧʨʝʩʩʠʥʛʘ, ʢʦʤʘʥʜʘ ɻʚʘʨʜʠʦʣʳ ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʧʣʦʪʥʦʡ, ʤʠʥʠʤʠʟʠʨʫʷ 
ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʣʠʥʠʷʤʠ ʟʘʱʠʪʳ, ʧʦʣʫʟʘʱʠʪʳ ʠ ʥʘʧʘʜʝʥʠʷ. ʕʪʦ ʩʦʟʜʘʝʪ ʥʝʙʦʣʴʰʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 
ʜʣʷ ʤʘʥʝʚʨʘ ʧʨʦʪʠʚʥʠʢʘ, ʟʘʪʨʫʜʥʷʷ ʢʦʤʙʠʥʘʮʠʦʥʥʫʶ ʠʛʨʫ ʠ ʧʨʦʥʠʢʘʶʱʠʝ ʧʘʩʳ. ʀʛʨʦʢʠ çʉʠʪʠè ʜʝʡ-
ʩʪʚʫʶʪ ʢʘʢ ʝʜʠʥʳʡ ʦʨʛʘʥʠʟʤ, ʩʪʨʝʤʷʩʴ ʧʝʨʝʢʨʳʪʴ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʪʘʢ ʩʦʧʝʨʥʠʢʘ, ʢʘʢ 
ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ, ʪʘʢ ʠ ʥʘ ʬʣʘʥʛʘʭ. ʊʘʢʦʡ ʧʦʜʭʦʜ, ʪʨʝʙʫʶʱʠʡ ʦʪ ʢʘʞʜʦʛʦ ʠʛʨʦʢʘ ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 
ʩʚʦʠʭ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʧʦʟʚʦʣʷʝʪ ʠʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʜʘʞʝ ʙʝʟ ʤʷʯʘ, ʣʠʰʘʷ ʦʧʧʦ-
ʥʝʥʪʘ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʕʢʩʧʝʨʪʳ ʥʘ Sky Sports Football ʯʘʩʪʦ ʦʪʤʝʯʘʶʪ, 
ʥʘʩʢʦʣʴʢʦ ʩʣʦʞʥʦ ʩʦʧʝʨʥʠʢʘʤ ʥʘʡʪʠ "ʦʢʥʦ" ʜʣʷ ʩʚʦʝʡ ʘʪʘʢʠ ʧʨʦʪʠʚ ʩʪʦʣʴ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʦʙʦʨʦʥʳ [3]. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ çʉʠʪʠè ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫ-
ʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ, ʥʦ ʠ ʩʪʨʦʛʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ʇʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʜʦ-
ʧʫʩʪʠʤʳʭ ʫʜʘʨʦʚ ʧʦ ʚʦʨʦʪʘʤ, ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʞʠʜʘʝʤʳʭ ʛʦʣʦʚʦʪ ʩʦʧʝʨʥʠʢʦʚ ʠ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʚ ʧʝʨʝʭʚʘʪʘʭ, ʛʦʚʦʨʷʪ ʦ ʩʠʩʪʝʤʥʦʩʪʠ ʠʭ ʠʛʨʳ ʚ ʦʙʦʨʦʥʝ. ʕʪʠ ʜʘʥʥʳʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʥʘʩʢʦʣʴʢʦ 
ʵʬʬʝʢʪʠʚʥʦ ʢʦʤʘʥʜʘ ɻʚʘʨʜʠʦʣʳ ʩʧʦʩʦʙʥʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʦʜ ʠʛʨʳ ʜʘʞʝ ʙʝʟ ʤʷʯʘ. ʇʝʧ ɻʚʘʨʜʠʦʣʘ 
ʩʘʤ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʣʫʯʰʠʡ ʩʧʦʩʦʙ ʦʙʦʨʦʥʷʪʴʩʷ ð ʵʪʦ ʚʣʘʜʝʪʴ ʤʷʯʦʤ ʠ ʢʦʥʪʨʦʣʠʨʦ-
ʚʘʪʴ ʠʛʨʫ, ʦʜʥʘʢʦ, ʢʦʛʜʘ ʤʷʯ ʪʝʨʷʝʪʩʷ, ʚʩʷ ʢʦʤʘʥʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʦʪʦʚʘ ʢ ʦʙʦʨʦʥʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ, 
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ʜʝʡʩʪʚʫʷ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʜʠʩʮʠʧʣʠʥʦʡ. ʕʪʘ ʩʠʥʝʨʛʠʷ ʤʝʞʜʫ ʘʪʘʢʫʶʱʝʡ ʬʠʣʦʩʦʬʠʝʡ ʠ 
ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʝʣʘʝʪ çʄʘʥʯʝʩʪʝʨ ʉʠʪʠè ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʫʷʟʚʠʤʳʤ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠʩ-
ʧʦʣʥʝʥʠʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʪʘʢʪʠʯʝʩʢʘʷ ʘʜʘʧʪʠʚʥʦʩʪʴ çʄʘʥʯʝʩʪʝʨ ʉʠʪʠè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʇʝʧʘ ɻʚʘʨʜʠʦʣʳ 
ʷʚʣʷʝʪʩʷ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʪʦʛʦ, ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʡ ʬʫʪʙʦʣ ʪʨʝʙʫʝʪ ʦʪ ʢʦʤʘʥʜ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 
ʤʘʩʪʝʨʩʪʚʘ, ʥʦ ʠ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠʛʨʳ. ʉʧʦʩʦʙʥʦʩʪʴ ʤʝʥʷʪʴ ʩʪʠʣʴ ʠ ʬʦʨʤʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʨʦʪʠʚʥʠʢʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠʛʨʦʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʌʦʜʝʥ ʠ ɼʝ ɹʨʶʡʥʝ, ʧʦʟʚʦʣʷʝʪ 
ʢʦʤʘʥʜʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʚʳʟʦʚʳ. ɻʚʘʨʜʠʦʣʘ ʩʦʟʜʘʣ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʢʦʤʘʥʜʥʘʷ 
ʨʘʙʦʪʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʛʘʨʤʦʥʠʯʥʦ ʩʦʩʫʱʝʩʪʚʫʶʪ, ʯʪʦ ʜʝʣʘʝʪ çʉʠʪʠè ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʥʝ-
ʧʨʝʜʩʢʘʟʫʝʤʳʭ ʠ ʦʧʘʩʥʳʭ ʢʦʤʘʥʜ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ.  

 
Список источников 

 
1. The Athletic [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 

https://www.nytimes.com/athletic/football/team/manchester-city/ (14.12.2025) 
2. ʄʘʥʯʝʩʪʝʨ ʉʠʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 

https://ru.wikipedia.org/wiki/ʄʘʥʯʝʩʪʝʨ_ʉʠʪʠ (14.12.2025) 
3. ʕʚʦʣʶʮʠʷ ɻʚʘʨʜʠʦʣʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 

https://youtu.be/vRMe8MDZ-94?si=r0Q4j6kH8GWx6xst (13.12.2025) 
4. ʇʝʧ ɻʚʘʨʜʠʦʣʘ: ʨʝʚʦʣʶʮʠʦʥʝʨ ʠʣʠ ʨʘʟʨʫʰʠʪʝʣʴ ʬʫʪʙʦʣʘ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: URL: https://sportliga.com/blogs/pep-gvardiola-revolyucioner-ili-razrusitel-futbola-35495 (13.12.2025) 
5. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʪʘʢʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʛʨʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʬʫʪʙʦʣʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://cyberleninka.ru/article/n/transformatsiya-takticheskih-sistem-igry-v-
sovremennom-futbole/viewer (14.12.2025) 

  

https://www.nytimes.com/athletic/football/team/manchester-city/
https://ru.wikipedia.org/wiki/Манчестер_Сити
https://youtu.be/vRMe8MDZ-94?si=r0Q4j6kH8GWx6xst
https://sportliga.com/blogs/pep-gvardiola-revolyucioner-ili-razrusitel-futbola-35495
https://cyberleninka.ru/article/n/transformatsiya-takticheskih-sistem-igry-v-sovremennom-futbole/viewer
https://cyberleninka.ru/article/n/transformatsiya-takticheskih-sistem-igry-v-sovremennom-futbole/viewer


АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 219 

 

XXXI International scientific conference | www.naukaip.ru 

 
 
 

НАУКИ О ЗЕМЛЕ 
  



220 АКТУАЛЬНЫЕ НАУЧНЫЕ ИССЛЕДОВАНИЯ 

 

XXXI международная научно-практическая конференция  | МЦНС «НАУКА И ПРОСВЕЩЕНИЕ» 

УДК 1683 

ОЦЕНКА ОСТАТОЧНЫХ СМЕЩЕНИЙ ЗЕМНОЙ 
ПОВЕРХНОСТИ В РАЙОНЕ ШАХТЫ ИМЕНИ 
КОСТЕНКО  

Бесимбаева Ольга Газисона 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʄɼʠɻ 

Доскалива Алия Канатовна 
ʤʘʛʠʩʪʨʘʥʪ 

ʅɸʆ ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸʙʳʣʢʘʩʘ ʉʘʛʠʥʦʚʘ 
 

Аннотация: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʧʫʪʥʠʢʦʚʦʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ 
(DInSAR) ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ Sentinel-1 ʜʣʷ ʦʮʝʥʢʠ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʦʜ-
ʨʘʙʦʪʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʰʘʭʪʳ ʠʤʝʥʠ ʂʦʩʪʝʥʢʦ (ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʙʘʩʩʝʡʥ). ʅʘ ʦʩʥʦʚʝ ʜʝʚʷʪʠ 
ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨ SLC-ʩʥʠʤʢʦʚ ʚʳʧʦʣʥʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʩʨʝʜʝ SNAP ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʝʰʥʝʛʦ ʤʦʜʫʣʷ SNAPHU. ʇʦʣʫʯʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʢʘʨʪʘ ʩʨʝʜʥʠʭ ʩʤʝʱʝʥʠʡ ʚʜʦʣʴ 
ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ ʩʧʫʪʥʠʢʘ ʟʘ ʧʝʨʠʦʜ 04.05ï20.08.2025, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʭʘʨʘʢʪʝʨ ʠ ʤʘʩʰʪʘʙ 
ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ. 
Ключевые слова: ʧʦʜʨʘʙʦʪʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, DInSAR, Sentinel-1, ʨʘʜʠʦʣʦ-
ʢʘʮʠʦʥʥʘʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʷ, ʰʘʭʪʘ ʠʤʝʥʠ ʂʦʩʪʝʥʢʦ, ʩʤʝʱʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
 
ASSESSMENT OF RESIDUAL GROUND SURFACE DISPLACEMENTS IN THE KOSTENKO MINE AREA 

 
Besimbaeva Olga Gazisona,  

Doskaliyeva Aliya Kanatovna  
 
Abstract: The article examines the application of satellite radar interferometry (DInSAR) based on Sentinel-1 
data to assess residual ground surface deformations within the undermined territory of the Kostenko mine (Ka-
raganda coal basin). A sequence of processing steps was carried out in the SNAP environment using an ex-
ternal SNAPHU module for nine interferometric pairs of SLC images. As a result, a preliminary map of average 
displacements along the satellite line of sight for the period 04.05ï20.08.2025 was obtained, which made it 
possible to identify the character and magnitude of residual deformations within the study area. 
Keywords: undermined areas, residual deformations, DInSAR, Sentinel-1, radar interferometry, Kostenko 
mine, ground surface displacements. 

 
ɼʣʠʪʝʣʴʥʘʷ ʧʦʜʟʝʤʥʘʷ ʦʪʨʘʙʦʪʢʘ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʚ ʂʘʨʘʛʘʥʜʠʥʩʢʦʤ ʙʘʩʩʝʡʥʝ ʬʦʨʤʠʨʫʝʪ ʦʙ-

ʰʠʨʥʳʝ ʧʦʜʨʘʙʦʪʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤʠ ʦʩʪʘʪʦʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩʜʚʠʞʝʥʠʷ ʠ ʦʩʝʜʘ-
ʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʡ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ ʠ ʠʟ-
ʤʝʥʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; ʪʘʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʜʝʩʷʪʠʣʝʪʠ-
ʷʤʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʳʝʤʢʠ [1]. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʝʨʩʧʝʢʪʠʚʥʘ ʩʧʫʪʥʠʢʦʚʘʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʠʥ-
ʪʝʨʬʝʨʦʤʝʪʨʠʷ (InSAR/DInSAR), ʧʦʟʚʦʣʷʶʱʘʷ ʧʦ ʬʘʟʦʚʦʡ ʨʘʟʥʦʩʪʠ ʨʘʜʘʨʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠ ʧʦʚʪʦʨʥʳʭ 
ʧʨʦʭʦʜʘʭ ʩʧʫʪʥʠʢʘ ʦʮʝʥʠʚʘʪʴ ʩʤʝʱʝʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʩʘʥʪʠʤʝʪʨʦʚʦʡ ʠ ʩʫʙʩʘʥʪʠʤʝʪʨʦʚʦʡ 
ʪʦʯʥʦʩʪʴʶ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ [2ï3]. ɽʚʨʦʧʝʡʩʢʘʷ ʤʠʩʩʠʷ Sentinel-1 ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 
Copernicus ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʪʦʡʯʠʚʳʝ ʧʦ ʦʨʙʠʪʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʨʝʛʫʣʷʨʥʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ SAR-
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ʜʘʥʥʳʝ C-ʜʠʘʧʘʟʦʥʘ, ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʘʭ 
[4]. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʜʨʘʙʦʪʘʥʥʳʝ ʫʯʘʩʪʢʠ ʰʘʭʪʥʦʛʦ ʧʦʣʷ ʰʘʭʪʳ ʠʤʝʥʠ ʀ.ɸ. ʂʦʩʪʝʥʢʦ ʥʘ 
ʚʦʩʪʦʢʝ ʂʘʨʘʛʘʥʜʠʥʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʛʜʝ ʤʥʦʛʦʣʝʪʥʷʷ ʦʪʨʘʙʦʪʢʘ ʧʣʘʩʪʦʚ ʂ12, ʂ10, ʂ7, ʂ6, ʂ4 ʠ 
ʜʨ. ʚ ʪʦʣʱʝ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʬʦʨʤʠʨʫʝʪ ʩʠʩʪʝʤʫ ʥʘʣʦʞʝʥʥʳʭ ʤʫʣʴʜ ʩ ʜʣʠʪʝʣʴ-
ʥʳʤ ʨʘʟʚʠʪʠʝʤ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ [5]. ɼʣʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
ʢʦʤʧʣʝʢʩʥʳʝ ʜʘʥʥʳʝ Sentinel-1 ʬʦʨʤʘʪʘ SLC ʚ ʨʝʞʠʤʝ Interferometric Wide Swath (IW), ʧʦʣʷʨʠʟʘʮʠʷ 
VV, ʥʠʩʭʦʜʷʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʨʙʠʪʳ; ʩʮʝʥʳ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʧʣʘʪʬʦʨʤʝ Copernicus Data Space 
Ecosystem [4]. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ 19 ʩʮʝʥ Sentinel-1A ʟʘ ʧʝʨʠʦʜ 04.05ï20.08.2025, ʠʟ ʢʦʪʦʨʳʭ 
ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʝʚʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨ ʩ 12-ʩʫʪʦʯʥʳʤ 
ʠʥʪʝʨʚʘʣʦʤ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʦʩʣʫʞʠʣʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʷ 
(DInSAR), ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ SNAP ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ Sentinel-1 Toolbox [2ï4]. 
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʚʢʣʶʯʘʣʘ ʧʦʜʛʦʪʦʚʢʫ ʜʘʥʥʳʭ (TOPS Split ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʫʞʥʦʛʦ ʧʦʜ-
ʜʠʘʧʘʟʦʥʘ IW ʠ burst-ʩʝʛʤʝʥʪʦʚ ʥʘʜ ʨʘʡʦʥʦʤ ʰʘʭʪʳ, Apply Orbit File ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʫʪʦʯʥʸʥʥʳʭ ʦʨʙʠʪ 
[4]), ʢʦʨʝʛʠʩʪʨʘʮʠʶ (Back Geocoding ʩ ʫʯʸʪʦʤ ʎʄʈ ʠ ʫʪʦʯʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ ʤʝʪʦʜʦʤ Enhanced Spectral 
Diversity), ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ ʠ ʨʘʩʯʸʪ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʩ ʫʜʘʣʝʥʠʝʤ ʧʣʦʩʢʦʡ ʠ ʪʦʧʦʛʨʘʬʠ-
ʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʘʟʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ [2ï3]. ɼʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ 
ʧʦʣʫʯʝʥʳ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʳ ʠ ʢʦʛʝʨʝʥʪʥʳʝ ʨʘʩʪʨʘ; ʧʨʠʤʝʨ ʜʣʷ ʧʘʨʳ 04.05ï16.05.2025 (ʨʠʩ.1) ʧʦʢʘʟʳ-
ʚʘʝʪ ʧʣʘʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʣʦʩ (çʬʨʠʥʞʝʡè) ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʮʝʥʳ, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʨʝʟʢʠʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʡ ʠ ʛʨʫʙʳʭ ʦʰʠʙʦʢ ʩʦʚʤʝʱʝʥʠʷ. 

 

 
Рис. 1. Интерферограмма 04.05-16.05.2025 

 
ʀʟ-ʟʘ ʩʧʝʮʠʬʠʢʠ ʨʝʞʠʤʘ IW, ʧʨʠ ʢʦʪʦʨʦʤ ʩʲʸʤʢʘ ʚʝʜʸʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʧʦʜʧʦʣʦʩʘʤʠ 

(bursts), ʠʩʭʦʜʥʘʷ ʠʥʪʝʨʬʝʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʨʘʟʨʳʚʳ; ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʩʪʨʘ ʧʨʠʤʝʥʷʣ-
ʩʷ ʦʧʝʨʘʪʦʨ TOPS Deburst. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʰʫʤ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ ʬʘʟʳ ʧʦʜʘʚʣʷʣʩʷ ʬʠʣʴʪʨʦʤ 
ɻʦʣʜʰʪʝʡʥʘ, ʩʛʣʘʞʠʚʘʶʱʠʤ ʬʘʟʦʚʦʝ ʧʦʣʝ ʙʝʟ ʧʦʪʝʨʠ ʦʩʥʦʚʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ [3]. ʂʣʶ-
ʯʝʚʳʤ ʵʪʘʧʦʤ ʙʳʣʘ ʨʘʟʚʸʨʪʢʘ ʬʘʟʳ ʚʦ ʚʥʝʰʥʝʤ ʤʦʜʫʣʝ SNAPHU: ʘʣʛʦʨʠʪʤ ʚ ʨʝʞʠʤʝ DEFO ʚʦʩʩʪʘʥʘʚ-
ʣʠʚʘʣ ʥʝʧʨʝʨʳʚʥʦʝ ʬʘʟʦʚʦʝ ʧʦʣʝ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʟʚʸʨʥʫʪʘʷ ʬʘʟʘ ʠʤʧʦʨʪʠʨʦʚʘʣʘʩʴ ʚ SNAP ʠ ʧʨʝʦʙʨʘʟʦ-
ʚʳʚʘʣʘʩʴ ʚ LOS-ʩʤʝʱʝʥʠʷ ʩ ʫʯʸʪʦʤ ʜʣʠʥʳ ʚʦʣʥʳ ʨʘʜʘʨʘ (~5,6 ʩʤ) ʠ ʛʝʦʤʝʪʨʠʠ ʩʲʸʤʢʠ (ʨʠʩ. 2) [3ï4]. 

 

 
Рис. 2. Принцип развертки фазы 
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ʆʧʠʩʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʚʳʧʦʣʥʝʥʘ ʜʣʷ ʚʩʝʭ ʜʝʚʷʪʠ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʭ 
ʧʘʨ Sentinel-1, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʦʣʫʯʝʥʳ ʢʘʨʪʳ LOS-ʩʤʝʱʝʥʠʡ ʠ ʢʦʛʝʨʝʥʪʥʦʩʪʠ. 
ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʦʥʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʚʦʜʥʫʶ ʢʘʨʪʫ ʩʨʝʜʥʠʭ ʩʤʝʱʝʥʠʡ ʟʘ ʧʝʨʠʦʜ 04.05ï
20.08.2025: ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ Create Stack ʠ Band Maths ʟʥʘʯʝʥʠʷ LOS-ʩʤʝʱʝʥʠʡ ʧʦ ʢʘʞʜʦʤʫ 
ʧʠʢʩʝʣʶ ʫʩʨʝʜʥʷʣʠʩʴ ʧʦ ʠʥʪʝʨʚʘʣʘʤ, ʘ ʟʦʥʳ ʩ ʥʠʟʢʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʴʶ ʠʩʢʣʶʯʘʣʠʩʴ; ʠʪʦʛʦʚʘʷ ʢʘʨʪʘ, 
ʥʘʣʦʞʝʥʥʘʷ ʥʘ ʦʧʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʝʩʪʥʦʩʪʠ (ʨʠʩ. 3). 

ɸʥʘʣʠʟ ʢʘʨʪʳ (ʨʠʩ. 3) ʧʦʢʘʟʘʣ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʩʨʝʜʥʠʭ LOS-ʩʤʝʱʝʥʠʡ ʟʘ ʯʝʪʳʨʸʭʤʝʩʷʯʥʳʡ ʧʝʨʠʦʜ 
ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʦʪ ï0,019 ʜʦ +0,049 ʤ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʳʤʠ ʧʦ 
ʤʦʜʫʣʶ ʩʤʝʱʝʥʠʷʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʳʤ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤ ʧʦʣʝʤ; ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʤʫʣʴʜ 
ʦʩʝʜʘʥʠʷ ʥʝ ʚʳʷʚʣʝʥʦ, ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦʚʳʰʝʥʥʳʭ ʩʤʝʱʝʥʠʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʪʝʭʥʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ ʠ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ [1, 5]. ʇʦ ʚʝʣʠʯʠʥʝ ʠ ʩʪʨʫʢʪʫʨʝ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 
ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʜʠʠ ʟʘʪʫʭʘʶʱʝʛʦ ʦʩʝʜʘʥʠʷ, ʩ ʦʩʪʘʪʦʯʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʦ-
ʨʷʜʢʘ ʤʠʣʣʠʤʝʪʨʦʚïʩʘʥʪʠʤʝʪʨʦʚ ʚ ʛʦʜ [2ï3]. 

 

 
Рис. 3. Карта средних смещений за период 04.05–20.08.2025 г. 

 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ DInSAR-ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ, ʛʜʝ ʧʦ ʤʝʨʝ ʧʨʝʢʨʘʱʝʥʠʷ ʘʢʪʠʚʥʦʡ ʦʪʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ ʘʤʧʣʠʪʫʜʘ ʜʝʬʦʨʤʘʮʠʡ ʩʥʠʞʘʝʪʩʷ, ʘ 
ʧʦʣʝ ʩʤʝʱʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʛʣʘʞʝʥʥʳʤ [2ï3]. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʳ ʥʦʩʷʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʭʘ-
ʨʘʢʪʝʨ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʝʪʳʨʸʭʤʝʩʷʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʥʘʙʣʶʜʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʷ ʢʘʣʠʙʨʦʚʢʠ ʧʦ ʥʠʚʝ-
ʣʠʨʦʚʘʥʠʶ/GNSS ʠ ʟʦʥ ʥʠʟʢʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʠ, ʥʦ ʫʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʘʥ-
ʥʳʭ Sentinel-1 ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʦʮʝʥʢʠ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʦʜʨʘʙʦʪʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʰʘʭʪʳ ʠʤʝ-
ʥʠ ʂʦʩʪʝʥʢʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʳ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʛʝʦʜʝʬʦʨʤʘʮʠʡ ʚ ʫʛʣʝ-
ʜʦʙʳʚʘʶʱʠʭ ʨʝʛʠʦʥʘʭ. 
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underground ocean; and provides key points on the potential implications of this phenomenon. 
Key words: tunnels, Siberia, water bodies, ocean, groundwater. 
 

СИСТЕМЫ ПОДЗЕМНЫХ ТОННЕЛЕЙ ВОДОЁМОВ СИБИРИ 
 

Овсянников Константин Анатольевич, 
Тумасов Рафаэль Рачикович, 
Соколова Арина Сергеевна 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʦʣʫʙʝʚʘ ʊʘʪʴʷʥʘ ʀʣʴʠʥʠʯʥʘ 

ʢʘʥʜ. ʬʠʣʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ 
ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷè 

 
Аннотация: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʛʠʧʦʪʝʟʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʦʜʟʝʤʥʳʭ ʪʦʥʥʝʣʝʡ, ʩʦʝʜʠʥʷʶʱʠʝ 
ʚʦʜʦʸʤʳ ʉʠʙʠʨʠ; ʧʨʠʚʦʜʷʪʩʷ ʘʨʛʫʤʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʳʭ ʦʟʸʨ ʠ ʨʝʢ ʨʝʛʠʦʥʘ ʠ ʠʜʝʠ ʦ ʧʦʜʟʝʤʥʦʤ 
ʦʢʝʘʥʝ; ʠ ʜʘʶʪʩʷ ʪʝʟʠʩʳ ʦ ʪʦʤ, ʢ ʯʝʤʫ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ. 
Ключевые слова: ʪʦʥʥʝʣʠ, ʉʠʙʠʨʴ, ʚʦʜʦʸʤʳ, ʦʢʝʘʥ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. 

 
Siberia is a vast natural and geographical as well as historical and cultural region located in Northern 

Asia, making up the major part of Russiaôs Asian territory. For centuries, its vast lands have attracted numer-
ous explorers and geographers: Semyon Ivanovich Dezhnev, Nikolay Mikhailovich Przhevalsky, Pyotr Pe-
trovich Semenov-Tyan-Shansky, and others [1]. 

Centuries of Siberian exploration have revealed a wide range of regional features: permafrost, Siberian 
Traps, the worldôs deepest lakeðLake Baikal, thermokarst lakes, the largest expanse of boreal forestsðthe 
Siberian Taiga, rich flora and fauna, mountain ranges, and much more. Particularly impressive is its 
hydropower potential (Pic. 1). 

Siberia possesses numerous systems of full-flowing rivers, extensive lakes, and swampy areas. The 
most water-abundant rivers are the Ob, Yenisei, Lena, and Amur. Among the lakes, notable ones include Lake 
Baikal, Chany, Khanka, Taimyr, Teletskoye, and others. A striking example of swampy territories is the 
Vasyugan Swampðone of the largest wetlands in the world. These water resources are used in various fields, 
ranging from the energy industry to everyday domestic needs [2, c. 310-326]. 
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Pic. 1. Water potential 

 
Despite the extensive study of surface waters, underground waters remain largely unexplored (Pic. 2). 

According to scientific data, the volume of water beneath Western Siberia is estimated at 65000 km3. This ex-
ceeds the volume of Lake Baikal A comparable amount may also lie beneath Eastern Siberia. Such vast quan-
tities of water cannot simply flow underground as small streamsðinstead, we are now speaking of extensive 
subterranean tunnels through which Siberiaôs groundwater flows. 

 

 
Pic. 2. Saturation of soils with groundwater 

 
The most compelling arguments for the existence of an underground water network in Siberia in the 

form of tunnels come from studies of large lakes and their bottoms. First on the list is Lake Teletskoye, one of 
the most mysterious places in Russia. Its depths conceal numerous secrets and enigmas, which continuously 
attract divers. Underwater mountains, unexplored flora and fauna, and cracks in rocky areas have been dis-
covered there [3]. 

Next is Lake Labynkyr, located in the Oymyakonsky District in eastern Yakutia. This lake is considered 
unique by scientists: it does not freeze in winter, despite being near the Pole of Cold; and legends persist 
about a local ñmonsterò inhabiting the waters. Moreover, the bottom of Lake Labynkyr features a fissure that 
leads to caves  and tunnels [3]. 

In addition to lakes, the Katun River flows through Siberiaðan unofficial title of the deepest river in Rus-
sia (and not without reason). Researchers have recorded depths exceeding 70 m, but precise measurements 
remain challenging due to deep underwater caves and crevices [3]. 
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Another argument supporting the existence of an extensive tunnel system beneath Siberia is the pres-
ence of a vast underground reservoir beneath our regionðspecifically, a subterranean ocean. According to 
research findings, scientists have concluded that beneath Siberia lies a ñcomplex multilayered system capable 
of retaining water for millions of years.ò Online, this system has been dubbed the ñSiberian hot oceanò (Pic. 3). 
Maintaining such a massive water accumulation solely through soil infiltration is impossible. Larger sources 
capable of delivering substantial water flowðsuch as tunnels connected to surface lakes or riversðare re-
quired. 

By compiling these examples and arguments, we can conclude that the hypothesis of a vast network of 
tunnels beneath Siberia ð connecting regional water bodies and leading to the Siberian underground 
ocean ð is recognized within the scientific community. However, further research and deep diving expeditions 
will be necessary to confirm these assumptions [4]. 

 

 
Pic. 3. Title of an article about the existence of an ocean beneath Siberia 

 
Suppose the hypothesis is true. Then, the existence of a tunnel network beneath Siberia could lead to 

the following theses: 
I. There exists a distinct ecosystem deep within the Siberian region, which could become a ground-

breaking discovery for the geographical community of the 21st century. 
II. Underground tunnels could serve as a water source for Siberian bodies of water that are isolated 

from the surface water network. 
III. There is a chance to discover new species of flora and fauna that have remained hidden within this 

network for a long time (possibly endemic species). 
IV. Discovery of new freshwater reserves. 
V. A warning about the potential ecological consequences of disrupting this system. 
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