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ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï  

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï  

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ɻʝʪʤʘʥʩʢʘʷ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï  

ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï  

ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ 

ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï 

ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï  

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï  

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï  

ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

ʐʚʝʮ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï  

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ ï  

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 
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ʢ.ʬ.-ʤ.ʥ. ʜʦʮʝʥʪ 

Ǡǿȑȍȁǿ ǟ,ǟ, 
ʩʪʫʜʝʥʪʢʘ 1 ʢʫʨʩʘ ʌʊʊ 

ʌɻɹʆʋ ɺʆ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʩʢʠʡ ɻɸʋ,  
 ʛ. ʅʘʣʴʯʠʢ, ʈʦʩʩʠʷ 

 

 
ɼʠʬʬʫʟʠʷ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʟʘʠʤʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʣʶʙʦʤ ʘʛʨʝ-

ʛʘʪʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʥʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʪʦʢʦʚ ʚʝʱʝʩʪʚʘ, ʚʳʟʚʘʥʥʳʭ 
ʛʨʘʜʠʝʥʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʭʠʤʠʯʝʩʢʦʛʦ ʠʣʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.   

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʚʝʜʝʥʦ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ [1-
7]. ʈʘʙʦʪ, ʧʦʩʚʷʱʸʥʥʳʭ ʠʟʫʯʝʥʠʶ ʜʠʬʬʫʟʠʠ ʤʝʪʘʣʣʦʚ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʝʚʝʣʠʢʦ [8-11], ʯʪʦ ʚʠʜʠ-
ʤʦ ʩʚʷʟʘʥʦ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘ-
ʪʫʨʥʳʭ ʩʠʩʪʝʤ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʤʝʪʦʜ ʢʦʥʪʘʢʪʥʦʛʦ ʧʣʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʢʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʝʪʦʜʦʤ 
ʠʟʫʯʝʥʠʷ ʜʠʬʬʫʟʠʠ ʚ ʞʠʜʢʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʩʣʦʡʢʘʭ. ʉʫʱʥʦʩʪʴ ʢʦʥʪʘʢʪʥʦʛʦ ʧʣʘʚʣʝʥʠʷ (ʂʇ)  ʩʦʩʪʦ-

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʶ ʷʚʣʝ-
ʥʠʷ ʜʠʬʬʫʟʠʠ ʤʝʪʘʣʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʥʪʘʢʪʥʦʝ ʧʣʘʚʣʝʥʠʝ ʩʚʷ-
ʟʘʥʦ ʩ ʜʠʘʛʨʘʤʤʘʤʠ ʩʦʩʪʦʷʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʷʚʣʝʥʠʷ ʜʠʬʬʫʟʠʠ 
ʠ ʧʦʟʚʦʣʷʝʪ ʩ ʭʦʨʦʰʝʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʤ-
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CONNECTION OF CONTACT MELTING WITH STATE DIAGRAM ð BASIS FOR STUDYING DIFFUSION 
PHENOMENA IN THE LIQUID STATE 

Ahkubekova S.N., 
Batova A.A. 

 
Annotation. This paper provides a brief overview of the works devoted to the study of the phenomenon of dif-
fusion of metals in the liquid state. It is shown that contact melting is associated with state diagrams and is a 
simple and reliable method for studying the phenomenon of diffusion and allows one to determine with good 
accuracy the concentration and temperature dependences of the components along the zone. 
Keywords: contact melting, diffusion, modes, phase diagram, concentration, temperature, eutectic, process. 
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ʠʪ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʞʠʜʢʦʡ ʬʘʟʳ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʘʟʥʦʨʦʜʥʳʭ ʪʚʝʨʜʳʭ ʢʨʠʩʪʘʣʣʦʚ ( ʪʚʝʨ-
ʜʳʭ ʚʝʱʝʩʪʚ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ ʪʦʯʝʢ ʧʣʘʚʣʝʥʠʷ ʦʙʦʠʭ ʢʨʠʩʪʘʣʣʦʚ [11-13]. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʜʣʷ ʨʦʩʪʘ ʞʠʜʢʦʡ ʧʨʦʩʣʦʡʢʠ ʂʇ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ 
ʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘʭ [12]: ʥʝʩʪʘʮʠʦʥʘʨʥʦ ï ʜʠʬʬʫʟʠʦʥʥʦʤ, ʩʪʘʮʠʦʥʘʨʥʦʤ, ʢʠʥʝʪʠʯʝʩʢʦʤ. 

ʉʪʘʮʠʦʥʘʨʥʦ ï ʜʠʬʬʫʟʠʦʥʥʳʡ ʨʝʞʠʤ ʥʘʙʣʶʜʘʝʪʩʷ, ʢʦʛʜʘ ʰʠʨʠʥʘ ʞʠʜʢʦʡ ʧʨʦʩʣʦʡʢʠ ʥʝ ʤʝʥʷʝʪ-
ʩʷ, ʦʥʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʩʝ ʚʨʝʤʷ ʧʦʩʪʦʷʥʥʦʡ ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʠʷ ʥʦʚʦʡ ʦʙʨʘʟʫʶʱʝʡʩʷ ʧʦʨʮʠʠ ʞʠʜʢʦʩʪʠ 
ʠʟ ʦʙʣʘʩʪʠ ʢʦʥʪʘʢʪʘ ʜʚʫʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʅʝʩʪʘʮʠʦʥʘʨʥʦ ï ʜʠʬʬʫʟʠʦʥʥʳʡ ʨʝʞʠʤ  [14,15] ʧʨʦʚʦʜʠʪʩʷ ʙʝʟ ʫʜʘʣʝʥʠʷ ʦʙʨʘʟʫʶʱʝʡʩʷ ʞʠʜʢʦ-
ʩʪʠ ʠʟ ʢʦʥʪʘʢʪʥʦʡ ʧʨʦʩʣʦʡʢʠ, ʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʚʣʝʥʠʷ. ʕʪʦʪ ʨʝʞʠʤ 
ʧʨʦʚʦʜʠʪʩʷ ʚ ʢʘʧʠʣʣʷʨʥʦʡ ʪʨʫʙʢʝ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʣʦʪʥʦ ʧʨʠʪʝʨʪʳʝ ʦʙʨʘʟʮʳ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨ-
ʤʳ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʜʝʨʞʘʪʝʣʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɸ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʢʦʥʚʝʢ-
ʮʠʠ, ʩʚʝʨʭʫ ʨʘʩʧʦʣʘʛʘʶʪ ʚʝʱʝʩʪʚʦ ʩ ʤʝʥʴʰʝʡ ʧʣʦʪʥʦʩʪʴʶ. 

ʂʠʥʝʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʂʇ [16] ʨʝʘʣʠʟʫʝʪʩʷ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚ ʞʠʜʢʦʩʪʠ   ʙʦʣʴʰʝ 
ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ ʪʚʝʨʜʳʭ ʬʘʟ ʚ ʨʘʩʧʣʘʚʝ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʚʣʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠ ʤʘʣʦʡ ʧʨʦʪʷ-
ʞʝʥʥʦʩʪʠ ʞʠʜʢʦʡ ʧʨʦʩʣʦʡʢʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʂʇ ʟʘʢʣʶʯʘʝʪʩʷ, ʚ ʪʦʤ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʵʚʪʝʢʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʊʵʚʪ) ʠ ʝʝ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ (ʉʵʚʪ) ʚ ʪʦʯʢʝ ʤʠʥʠʤʫʤʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 
ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʪ.ʝ. ï ʪʦʞʝ ʵʚʪʝʢʪʠʯʝʩʢʦʡ. ɼʘʣʝʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʠʜʢʦʡ 
ʬʘʟʳ, ʧʦʷʚʣʷʶʱʘʷʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʜʚʫʭ ʢʨʠʩʪʘʣʣʦʚ ɸ ʠ ɺ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʢʚʠʜʫʩʥʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ 

˞̌ ̉̋
ˍ  ʠ ̌˞̉̋

ˏ  ʜʠʘʛʨʘʤʤʳ ʧʣʘʚʢʦʩʪʠ. ʉʭʝʤʘ ʜʘʥʥʦʡ  ʩʚʷʟʠ ʧʨʠʚʦʜʠʪʩʷ ʥʘ ʨʠʩ. 1. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʡʪ. 1. ʊʛʸʠʵ ʝʡʙʜʩʙʥʥʴ ʪʧʪʫʧʸʦʡʸ ʪ ʣʧʦʫʙʣʫʦʧʢ ʨʩʧʪʤʧʢʣʧʢ 
 
ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʚʝʱʝʩʪʚʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ 
ʪʦʤ ʯʠʩʣʝ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ (ʧʨʠʤʝʩʝʡ, ʪʝʤʧʝʨʘʪʫʨʳ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, 
ʜʘʚʣʝʥʠʷ, ʫʣʴʪʨʘʟʚʫʢʘ ʠ ʪ.ʜ.) ʚ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʥʳʭ, ʢʘʢ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʥʝʤʝʪʘʣʣʠʯʝ-
ʩʢʠʭ ʩʠʩʪʝʤʘʭ [2,13, 17-19]. 

ɼʣʷ ʧʘʨʮʠʘʣʴʥʳʭ ʩʢʦʨʦʩʪʝʡ ʧʣʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚ ʢʦʥʪʘʢʪʝ ʤʝʪʘʣʣʦʚ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦ 
ï ʜʠʬʬʫʟʠʦʥʥʦʤ ʨʝʞʠʤʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚʳʨʘʞʝʥʠʝ (1), ʠʟ ʢʦʪʦʨʦʛʦ ʚʠʜʥʦ: 1) ʩʢʦʨʦʩʪʴ ʢʦʥʪʘʢʪʥʦʛʦ ʧʣʘʚ-
ʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʬʬʫʟʠʠ ʚ ʞʠʜʢʦʡ ʠ ʪʚʝʨʜʦʡ ʬʘʟʘʭ; 2) ʩʢʦʨʦʩʪʴ  ʂʇ 
(<ɡʂʇ>) ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʢʨʠʩʪʘʣʣʦʚ, ʥʦ ʟʘʚʠʩʠʪ ʦʪ ʜʘʚʣʝʥʠʷ ʥʘ ʦʙʨʘʟʮʳ; ʘ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʟʘʠʤʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʢʦʥʪʘʢʪʥʦʛʦ ʧʣʘʚʣʝʥʠʷ. [20] 

‡̠ >̃ = 
˞̱ ˏȟ ȟ

Ѝ
,                 (1) 

ʛʜʝ ‌˞̱ ˏȟὈ  ʠ ‍ὅ ȟὈ  ï ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʉɸ(ɺ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʬʬʫʟʠʠ DA(B), ŭ ï h ʠʨʠʥʘ ʧʨʦʩʣʦʡʢʠ ʧʨʠ ʂʇ, Ű ï ʚʨʝʤʷ. 

˞̌ ̉̋
ˍ  ˞̌ ̉̋

ˏ  ʉɻ ʚʪ 
ɸ ɺ 

ʊɸ 
ʊɺ 

ʊɻ ʚʪ 

ɸ ɺ 
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ʂʦʥʪʘʢʪʥʦʝ ʧʣʘʚʣʝʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦ ï ʜʠʬʬʫʟʠʦʥʥʦʤ ʨʝʞʠʤʝ, ʧʦʟʚʦʣʷʝʪ ʩ 
ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʠʟʫʯʘʪʴ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʞʠʜʢʦʡ ʧʨʦʩʣʦʡʢʠ (ŭ) ʦʪ ʚʨʝʤʝʥʠ (Ű), ʪ.ʝ. ŭ ~ f (Ű), ʘ ʵʪʦ ʜʘʝʪ   
ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʩʢʦʨʦʩʪʴ <ɡʢʧ> ʨʘʟʚʠʪʠʷ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʈʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ 
ʧʨʦʩʣʦʡʢʠ ʦʪ ʚʨʝʤʝʥʠ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ [21,22]. ʂʘʢ ʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ŭ2(Ű), 
ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ [21] ʚ ʩʠʩʪʝʤʝ Cu ï Mg, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʠʩ.2. 

 
 
 
 
 
 
 
 
 

ʉʡʪ. 2. ʀʙʛʡʪʡʥʧʪʫʵ ʨʩʧʫʸʟʞʦʦʧʪʫʡ ʣʧʦʫʙʣʫʦʧʢ ʨʩʧʪʤʧʢʣʡ ʧʫ ʛʩʞʥʞʦʡ ʛ ʪʡʪʫʞʥʞ Cu ð Mg 
 
ʇʦ ʫʪʚʝʨʞʜʝʥʠʶ ʘʚʪʦʨʦʚ [21], ʘʥʘʣʠʟ ʜʘʥʥʦʡ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʚ ʧʨʝʜʝʣʘʭ 1 - 5ʩ ŭ2(Ű) ʤʝʥʷʝʪʩʷ ʣʠʥʝʡʥʦ, ʪ.ʝ. ʧʨʦʮʝʩʩ ʧʨʦʭʦʜʠʪ ʚ ʢʠʥʝʪʠʯʝʩʢʦʤ ʨʝʞʠ-

ʤʝ (ʫʯʘʩʪʦʢ 0-1); ʟʘʪʝʤ ʠʟʤʝʥʝʥʠʝ ŭ2(Ű) ʧʦʯʠʥʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ‏ ὯЍ†, ʠʣʠ ͯ‏ †Ⱦ, ʯʪʦ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪ ʜʠʬʬʫʟʠʦʥʥʦʩʪʴ ʨʝʞʠʤʘ [10]. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʠʥʝʪʠʢʠ ʂʇ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦ ï ʜʠʬʬʫʟʠʦʥʥʦʤ 
ʨʝʞʠʤʝ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚ  [23,24]. ɺ [24] ʜʣʷ ʩʤʝʱʝʥʠʷ ŭ ʤʝʞʬʘʟʥʳʭ ʛʨʘʥʠʮ ʧʦʣʫʯʝʥʦ ʚ ʚʠʜʝ: 

‏ †  ‌ †  †  , ‏ 

ʛʜʝ  Ŭ ï ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʬʬʫʟʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫ-
ʶʱʠʭ ʚʝʱʝʩʪʚ,  ŭ0  = ŭ(Ű0),  Ű0 ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʂʇ (ʧʨʠ Ű<Ű0 ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 
ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʟʘʢʦʥʘ: ʵʪʦ ʢʠʥʝʪʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʧʨʦʮʝʩʩʘ ʂʇ).  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʚʦʡʩʪʚ ʠ ʩʪʨʫʢʪʫʨʳ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʤʝʞʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʠʭ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ ʚʜʦʣʴ ʟʦʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪ.ʝ. ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʉ(ʭ). 

ʋʢʘʟʘʥʥʘʷ ʚʳʰʝ ʩʚʷʟʴ ʂʇ ʠ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ (ʨʠʩ. 1.) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʷ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʢʘʢ ʥʘ ʛʨʘʥʠʮʝ ʪʚʝʨʜʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ɸ ʠ ɹ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʚʧʘʜʘʶʪ ʩ ʣʠʢʚʠʜʫʩʥʳʤʠ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʷ; ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʪʦʯʢʝ ʧʝʨʚʦʥʘʯʘʣʴ-
ʥʦʛʦ ʢʦʥʪʘʢʪʘ, ʢʦʪʦʨʫʶ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʢʦʥʪʘʢʪʥʳʭ ʧʨʦʩʣʦʡʢʘʭ ʠ ʩʦʚʧʘʜʘʝʪ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʵʚ-
ʪʝʢʪʠʢʠ. ʅʘʣʠʯʠʝ ʉ(ʭ) ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʬʬʫʟʠʠ 
D(C), ʯʪʦ ʚʳʪʝʢʘʝʪ  ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ  

Ὦ  Ὀ ὅɳ, 
ʛʜʝ ji  - ʜʠʬʬʫʟʠʦʥʥʳʡ ʧʦʪʦʢ, Di ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ i ïʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʉi ï ʝʛʦ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷ. 
ʇʦʚʳʰʝʥʠʶ ʪʦʯʥʦʩʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʉ(ʭ) ʚ ʞʠʜʢʦʡ ʢʦʥʪʘʢʪʥʦʡ ʧʨʦʩʣʦʡʢʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʫʯʝʥʠʶ 

ʂʇ ʚ ʩʠʩʪʝʤʘʭ ʩ ʭʠʤʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ (ʦʙʨʘʟʦʚʘʥʠʝ ʠʥʪʝʨʤʝʪʘʣʣʠʜʦʚ), ʪ.ʢ. ʥʘ 
ʰʣʠʬʘʭ ʢʦʥʪʘʢʪʥʳʭ ʧʨʦʩʣʦʝʢ ʯʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʦʪʦʨʳʭ 
ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʉ(ʭ) ʠ D(C) ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʚ ʨʘʙʦʪʝ [17]  ʚ ʩʠʩʪʝ-
ʤʝ ʚʠʩʤʫʪ ï ʢʘʜʤʠʡ. 

ʕʚʪʝʢʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʉʵʚʪ = 40 ʚʝʩ.% Cd, ʊʵʚʪ = 418 ʂ. ʥʘ ʨʠʩ. 3ʘ ʧʨʠʚʝʜʝʥʘ ʢʨʠʚʘʷ 
ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉ(ʭ) ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ, ʧʦʣʫʯʝʥʥʘʷ ʤʝʪʦʜʦʤ ʊʕɼʉ.  

ʂʦʥʮʝʥʪʨʘʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʟʘʠʤʥʦʡ ʜʠʬʬʫʟʠʠ ʚ ʩʠʩʪʝʤʝ Bi ï Cd ʠʟʦʙʨʘʞʝ-
ʥʘ ʥʘ ʨʠʩ .3ʙ. ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʄʘʪʘʥʦ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ ʩ ʜʦʙʘʚʣʝ-
ʥʠʝʤ ʣʝʛʢʦʧʣʘʚʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ Bi ʢ ʨʘʩʧʣʘʚʫ ʨʘʩʪʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʥʝʡʥʦ. 

ŭ2Ā10-6, ʤ2 

Ű, ʩ 0 

1 
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ʘ)      ʙ) 

ʉʡʪ. 3. ʀʙʛʡʪʡʥʧʪʫʵ ʊ(ʮ) ʛ ʪʡʪʫʞʥʞ Bi ð Cd, ʋʧʨ = 473 ʃ. 
 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ ʥʝʣʠʥʝʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʉ(ʭ) (ʈʠʩ.3ʘ) ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ D(C), ʢʦʪʦ-

ʨʦʝ ʪʘʢ ʞʝ ʠʟʤʝʥʷʝʪʩʷ ʥʝʣʠʥʝʡʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ. 
 
ɺʳʚʦʜʳ. 
1. ʉʧʦʩʦʙ ʠʟʫʯʝʥʠʷ ʜʠʬʬʫʟʠʠ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʷʚʣʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ 

ʧʣʘʚʣʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦ ï ʜʠʬʬʫʟʠʦʥʥʦʤ ʨʝʞʠʤʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ 
ʧʘʨʘʤʝʪʨʳ ʞʠʜʢʠʭ ʜʠʬʬʫʟʠʦʥʥʳʭ ʟʦʥ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʤʝʞʜʫ ʢʨʠʩʪʘʣʣʘʤʠ, ʩʚʷʟʘʥʳ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 
ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʷ ʚ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭ. 

2. ʆʧʠʩʳʚʘʝʤʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʜʠʬʬʫʟʠʦʥʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʪ.ʝ. ʚʳʧʦʣʥʠʤʦʩʪʴ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ‏ ὯЍ† ʠʣʠ ͯ‏ †Ⱦ . 
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ǡǪǧǾǬǧǤ ǬǧǦǩǭǱǤǫǮǤǯǟǱǲǯǬǭǢǭ ǭǱǥǧǢǟ 
Ǭǟ ǡǭǪǻǱǟǫǮǤǯǬǺǤ ǴǟǯǟǩǱǤǯǧǰǱǧǩǧ 
&ǡǟǴ' ǮǭǪǤǡǺǴ ǱǯǟǬǦǧǰǱǭǯǭǡ 

ǟȌȃȏǿȊȍȁȇȖ ǟȊȄȉȐǿȌȃȏǿ ǡȇȉȑȍȏȍȁȌǿ, 
ǾȘȄȌȞ ǭȊȄȂ ǟȊȄȉȐǿȌȃȏȍȁȇȖ 

ʰʢʦʣʴʥʠʢʠ 
ʋʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʜʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʠ: ɸʙʨʘʤʦʚ ʉʝʨʛʝʡ ɸʥʜʨʝʝʚʠʯ, 

ʠʥʞʝʥʝʨ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʠ ʥʘʥʦʵʣʝʢʪʨʦʥʠʢʠ 
ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹɻʋ 

ɸʙʨʘʤʦʚʘ ɺʠʢʪʦʨʠʷ ɺʠʢʪʦʨʦʚʥʘ 
ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ʪʚʸʨʜʦʛʦ ʪʝʣʘ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

 ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɹɻʋ 
 

 

ɹʦʦʧʫʙʯʡʸ: ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ 
ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʠ ʚʩʪʨʦʝʥʥʦʛʦ ʢʘʥʘʣʘ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪ ʪʠʧʘ ʪʨʘʥʟʠʩʪʦʨʘ ʦʙʨʘʟʮʦʚ ʜʦ ʠ ʧʦ-
ʩʣʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʪʞʠʛʘ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʦʪʞʠʛʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʪʘʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ, ʚʦʣʴʪʘʤʧʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʞʠʛ, ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʟʘʪʚʦʨ, 
ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʢʘʥʘʣ, ʚʩʪʨʦʝʥʥʳʡ ʢʘʥʘʣ. 
 
THE EFFECT OF LOW-TEMPERATURE ANNEALING ON THE VOLTAGE CHARACTERISTICS (IðV) OF 

FIELD-EFFECT TRANSISTORS 
 

Andralovich Alexandra Viktorovna, 
Yaschenya Oleg Alexandrovich 

 
Scientific advises: Abramov Sergey Andreevich, 

Abramova Viktoriya Viktorovna. 
 
Abstract: the results of studying the voltage-voltage characteristics of field-effect transistors with an isolated 
gate of an induced and embedded channel of different types depending on the annealing temperature are pre-
sented. The characteristics of the transistor type of the samples were compared before and after low-
temperature annealing. The effect of annealing on the contact surface as a function of temperature is investi-
gated. 
Keywords: field effect transistor, voltage characteristics, annealing, isolated gate, induced channel, built-in 
channel. 
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ɻʛʞʝʞʦʡʞ: ʇʦʣʝʚʦʡ ʪʨʘʥʟʠʩʪʦʨ ï ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʧʨʠʙʦʨ, ʚ ʢʦʪʦʨʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʦʢʘ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʩ ʧʦʤʦʱʴʶ ʧʦʧʝʨʝʯʥʦʛʦ ʵʣʝʢʪʨʠʯʝ-
ʩʢʦʛʦ ʧʦʣʷ. ʊʦʢ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʦʙʫʩʣʦʚʣʝʥ ʧʦʪʦʢʦʤ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʪʞʠʛʘ ʥʘ ʚʦʣʴʪʘʤʧʝʨ-
ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ.  

ʅʞʫʧʝʡʣʙ ʶʣʪʨʞʩʡʥʞʦʫʙ: ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʩ ʠʟʦʣʠʨʦ-
ʚʘʥʥʳʤ ʟʘʪʚʦʨʦʤ ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʠ ʚʩʪʨʦʝʥʥʳʤ ʢʘʥʘʣʘʤʠ. ʆʙʨʘʟʮʳ ʦʪʞʠʛʘʣʠʩʴ ʚ ʤʫʬʝʣʴʥʦʡ ʧʝʯʠ 
ʚ ʚʦʟʜʫʰʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʆʪʞʠʛ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 100-300 Áʉ ʠʥʪʝʨʚʘʣʘʤʠ 
ʧʦ 50 Áʉ. ʆʭʣʘʞʜʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʦʭʦʜʠʣʦ ʚʥʝ ʧʝʯʠ. ʀʟʤʝʨʝʥʠʝ ɺɸʍ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʠʩʪʦʯʥʠʢʝ-
ʠʟʤʝʨʠʪʝʣʝ GSM7-20H10 ʠ ʣʘʙʦʨʘʪʦʨʥʦʤ ʩʪʝʥʜʝ, ʩʦʙʨʘʥʥʦʤ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino UNO. 

ʉʞʠʬʤʵʫʙʫʴ ʶʣʪʨʞʩʡʥʞʦʫʙ:  
ʁʦʝʬʯʡʩʧʛʙʦʦʴʢ ʣʙʦʙʤ n-ʫʡʨʙ 
ʅʘ ʛʨʘʬʠʢʝ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʢʘʥʘʣʦʤ n-

ʪʠʧʘ (ʨʠʩ. 1) ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ ʤʘʣʦʤ ʥʘʧʨʷʞʝʥʠʠ (U Ò 1 ɺ) ʪʦʢ ʨʘʩʪʸʪ ʣʠʥʝʡʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 
ʜʣʷ ʦʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ (U Ò 2 ɺ) ʪʦʢ ʚʳʭʦʜʠʪ ʚ ʨʝʞʠʤ ʥʘʩʳʱʝʥʠʷ. ʇʦ-
ʩʢʦʣʴʢʫ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʪʚʦʨʝ ʬʠʢʩʠʨʦʚʘʥʦ (U=3,7 ɺ), ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 
ʦʪʞʠʛʘ ʧʦʨʦʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʪʨʘʥʟʠʩʪʦʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʪʦʢʘ. 

 

 
ʉʡʪ. 1. ɼʩʙʭʡʣ ʛʧʤʵʫʙʥʨʞʩʦʴʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣ ʨʧʤʞʛʴʮ ʫʩʙʦʠʡʪʫʧʩʧʛ  

ʪ ʡʦʝʬʯʡʩʧʛʙʦʦʴʥ ʣʙʦʙʤʧʥ n-ʫʡʨʙ 
 
ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʟʤʝʥʝʥʠʝ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʩʭʦʜʷ ʠʟ ʚʣʠʷʥʠʷ ʦʪʞʠʛʘ, ʤʦʞʥʦ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʥʘʢʣʦʥ ʧʨʷʤʳʭ ʫʤʝʥʴʰʘʝʪʩʷ (ʦʩʦʙʝʥʥʦ ʧʨʠ 300ÁC), ʯʪʦ ʩʚʷʟʘʥʦ 
ʩ ʫʭʫʜʰʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ ʵʣʝʢʪʨʦʥʦʚ ʠʟ-ʟʘ ʨʦʩʪʘ ʜʝʬʝʢʪʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ 
ʧʦʜʚʠʞʥʦʩʪʠ ʵʣʝʢʪʨʦʥʦʚ ʧʦʩʣʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʦʪʞʠʛʘ (ʨʠʩ. 2). ʄʦʞʥʦ ʪʘʢʞʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 
ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 50ÁC, ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʧʦʨʦʛʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢ ʥʘʯʠʥʘʝʪ ʥʝʤʥʦʛʦ 
ʫʤʝʥʴʰʘʪʩʷ. 
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ʘ ʙ 
ʉʡʪ. 2. ʈʧʛʞʩʮʦʧʪʫʵ ʨʧʤʞʛʴʮ ʫʩʙʦʠʡʪʫʧʩʧʛ ʪ ʡʦʝʬʯʡʩʧʛʙʦʦʴʥ ʣʙʦʙʤʧʥ n-ʫʡʨʙ:  

ʘ ð ʝʧ ʧʫʟʡʜʙ/ʡʪʮʧʝʦʴʢ; 
ʙ ð ʨʧʪʤʞ ʧʫʟʡʜʙ ʨʩʡ ʫʞʥʨʞʩʙʫʬʩʞ 300 Áʊ ʛ ʫʞʰʞʦʡʞ ʰʙʪʙ 

 
ʁʦʝʬʯʡʩʧʛʙʦʦʴʢ ʣʙʦʙʤ p-ʫʡʨʙ 
ʅʘ ʛʨʘʬʠʢʝ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʩ ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʢʘʥʘʣʦʤ p-

ʪʠʧʘ (ʨʠʩ. 3), ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʢʨʠʚʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʚʝʜʝʥʠʝ ʪʨʘʥʟʠʩʪʦʨʘ ʚ ʨʝʞʠʤʝ ʥʘʩʳʱʝʥʠʷ 
ʠ ʦʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʤʘʣʳʭ ʥʘʧʨʷʞʝʥʠʷʭ ʥʘ ʩʪʦʢʝ-ʠʩʪʦʢʝ (Uʩʠ Ò 1 ɺ) ʪʦʢ ʨʘʩʪʸʪ ʣʠʥʝʡʥʦ, ʯʪʦ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʦʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ Uʩʠ ʪʦʢ ʚʳʭʦʜʠʪ ʥʘ ʥʘʩʳʱʝʥʠʝ. ʉʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʪʞʠʛʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 200 Áʉ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʚ 4,5 ɺ ʧʨʦʠʩʭʦʜʠʪ ʩʢʘ-
ʯʦʢ ʧʦ ʪʦʢʫ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʜʚʠʞʝʥʠʝʤ ʜʝʬʝʢʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʞʠʛʘ, ʠ 
ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʧʨʦʭʦʜʠʤʦʩʪʴ ʪʦʢʘ. 

 

 
ʉʡʪ. 3. ɼʩʙʭʡʣ ʛʧʤʵʫʙʥʨʞʩʦʴʮ ʮʙʩʙʣʫʞʩʡʪʫʡʣ ʨʧʤʞʛʧʜʧ ʫʩʙʦʠʡʪʫʧʩʙ  

ʪ ʡʦʝʬʯʡʩʧʛʙʦʦʴʥ ʣʙʦʙʤʧʥ p-ʫʡʨʙ 
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XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʟʤʝʥʝʥʠʷ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʠʩʭʦʜʷ ʠʟ ʚʣʠʷʥʠʷ ʦʪʞʠʛʘ, ʤʦʞʥʦ ʟʘʤʝ-
ʪʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʪʦʢ ʩʪʦʢʘ Iʩ ʫʤʝʥʴʰʘʝʪʩʷ ʜʣʷ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷ. 
ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʠ ʦʢʠʩʣʝʥʠʷ ʢʦʥʪʘʢʪʦʚ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʥʥʦ-
ʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʧʦʩʣʝ ʦʪʞʠʛʘ (ʨʠʩ. 4). ʇʦʩʢʦʣʴʢʫ ʥʘʧʨʷʞʝʥʠʝ ʟʘʪʚʦʨʘ ʬʠʢʩʠʨʦʚʘʥʦ Uʟ (2,1 ɺ), ʤʦʞʥʦ 
ʩʢʘʟʘʪʴ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʧʦʨʦʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɻʨʘ-
ʬʠʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʨʘʥʟʠʩʪʦʨʳ, ʦʪʦʞʞʸʥʥʳʝ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (200ÁC - 300ÁC), ʠʤʝʶʪ 
ʤʝʥʴʰʫʶ ʢʨʫʪʠʟʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʥʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʪʦʢʦʤ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ, ʦʪʦʞʞʸʥʥʳʤʠ ʧʨʠ 25ÁC-150ÁC. 

 

 

 

ʘ ʙ 
ʉʡʪ. 4. ʈʧʛʞʩʮʦʧʪʫʵ ʨʧʤʞʛʴʮ ʫʩʙʦʠʡʪʫʧʩʧʛ ʪ ʡʦʝʬʯʡʩʧʛʙʦʦʴʥ ʣʙʦʙʤʧʥ p-ʫʡʨʙ:  
ʘ ð ʝʧ ʧʫʟʡʜʙ/ʡʪʮʧʝʦʴʢ; ʙ ð ʨʧʪʤʞ ʧʫʟʡʜʙ ʨʩʡ ʫʞʥʨʞʩʙʫʬʩʞ 300 Áʊ ʛ ʫʞʰʞʦʡʞ ʰʙʪʙ 

 
 

 
ʉʡʪ. 5. ɻʧʤʵʫʙʥʨʞʩʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʨʧʤʞʛʴʮ ʫʩʙʦʠʡʪʫʧʩʧʛ ʪʧ ʛʪʫʩʧʞʦʦʴʥ ʣʙʦʙʤʧʥ n-ʫʡʨʙ 
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ɻʪʫʩʧʞʦʦʴʢ ʣʙʦʙʤ n-ʫʡʨʙ 
ʅʘ ʛʨʘʬʠʢʝ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʢʘʥʘʣʦʤ n-ʪʠʧʘ 

(ʨʠʩ. 5) ʚʠʜʥʦ, ʯʪʦ ʪʦʢ ʩ ʦʙʱʠʤ ʢʦʣʣʝʢʪʦʨʦʤ (Iʢ) ʙʣʠʟʦʢ ʢ ʟʥʘʯʝʥʠʶ ʥʦʣʷ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʢʦʣʣʝʢʪʦʨ-
ʵʤʠʪʪʝʨʘ (Uʢ)ɻ ʤʝʥʝʝ 0,6 ɺ. ʇʨʠ ʧʦʨʦʛʦʚʦʤ ʥʘʧʨʷʞʝʥʠʠ ʚ 0,7 ɺ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ Iʢ ʥʘʯʠʥʘʝʪ ʨʝʟʢʦ 
ʚʦʟʨʘʩʪʘʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʪʨʘʥʟʠʩʪʦʨʘ. ʊʘʢʞʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʟʥʘ-
ʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ 1.5 ɺʦʣʴʪ ʩʠʣʘ ʪʦʢʘ ʨʘʩʪʝʪ ʟʘʤʝʪʥʦ ʤʝʥʴʰʝ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 
ʥʘʩʳʱʝʥʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʪʨʘʥʟʠʩʪʦʨʘ. 

ʀʟ ʨʠʩ. 6 ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʘʥʟʠʩʪʦʨʘ ʜʦ ʠ ʧʦʩʣʝ ʦʪʞʠʛʘ. ʍʦʨʦʰʦ ʟʘʤʝʪʥʦ, 
ʯʪʦ ʧʦʩʣʝ ʥʘʛʨʝʚʘʥʠʷ ʪʨʘʥʟʠʩʪʦʨʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300ÁC ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʦʢʠʩʣʠʣʘʩʴ, ʧʨʦ ʧʨʠʚʝʣʦ ʢ 
ʫʤʝʥʴʰʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

 

 

 

ʘ ʙ 

ʉʡʪ. 6. ʈʧʛʞʩʮʦʧʪʫʵ ʨʧʤʞʛʴʮ ʫʩʙʦʠʡʪʫʧʩʧʛ ʪ ʛʪʫʩʧʞʦʦʴʥ ʣʙʦʙʤʧʥ n-ʫʡʨʙ:  
ʘ ð ʝʧ ʧʫʟʡʜʙ/ʡʪʮʧʝʦʴʢ; ʙ ð ʨʧʪʤʞ ʧʫʟʡʜʙ ʨʩʡ ʫʞʥʨʞʩʙʫʬʩʞ 300 Áʊ ʛ ʫʞʰʞʦʡʞ ʰʙʪʙ 

 

 
ʉʡʪ. 7. ɻʧʤʵʫʙʥʨʞʩʦʴʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʨʧʤʞʛʴʮ ʫʩʙʦʠʡʪʫʧʩʧʛ ʪʧ ʛʪʫʩʧʞʦʦʴʥ ʣʙʦʙʤʧʥ p-ʫʡʨʙ 
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XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɻʪʫʩʧʞʦʦʴʢ ʣʙʦʙʤ p-ʫʡʨʙ 
ʅʘ ʛʨʘʬʠʢʝ ʚʦʣʴʪʘʤʧʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʝʚʦʛʦ ʪʨʘʥʟʠʩʪʦʨʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʢʘʥʘʣʦʤ n-ʪʠʧʘ 

(ʨʠʩ. 7) ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʦʢ ʩ ʦʙʱʠʤ ʢʦʣʣʝʢʪʦʨʦʤ (Iʢ) ʥʘʯʠʥʘʝʪ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʥʘʧʨʷʞʝʥʠʷ ʢʦʣʣʝʢʪʦʨ-ɻ ʤʠʪʪʝʨʘ (Uʢ)ɻ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʞʠʤʫ ʥʘʩʳʱʝʥʠʷ ʪʨʘʥʟʠʩʪʦʨʘ. ʇʦʩʣʝ 2-3 
ɺʦʣʴʪ Iʢ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ, ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʷ ʨʦʩʪ, ʠ ʥʘʯʠʥʘʝʪ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʝʪʴ ʦʪ 
Uʢ,ɻ ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʪʨʘʥʟʠʩʪʦʨʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʪʨʘʥʟʠʩʪʦʨʘ, ʠʩʭʦʜʷ ʠʟ ʚʣʠʷʥʠʷ ʦʪʞʠʛʘ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, 
ʯʪʦ ʪʨʘʥʟʠʩʪʦʨ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪʞʠʛʘ ʚ 100ÁC, ʚʭʦʜʠʪ ʚ ʘʢʪʠʚʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ 
ʥʘʧʨʷʞʝʥʠʠ, ʯʝʤ ʧʨʠ ʦʩʪʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʢʠʩʣʝʥʠʝʤ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 
ʢʦʥʪʘʢʪʦʨ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʚʠʞʥʦʩʪʠ ʜʳʨʦʢ. 

ʊʘʢʞʝ, ʠʩʭʦʜʷ ʠʟ ʨʠʩ. 8 ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʩʠʣʴʥʦʝ ʦʢʠʩʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʘʥʟʠʩʪʦʨʘ ʚ ʦʙʣʘʩʪʠ 
ʢʦʥʪʘʢʪʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʣʘ 100 ÁC, ʯʪʦ ʚʳʟʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝ-
ʥʠʷ ʠ ʙʦʣʝʝ ʥʠʟʢʠʡ ʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʨʘʥʟʠʩʪʦʨʘʤʠ. 

 

 
 

ʘ ʙ 

ʉʡʪ. 8. ʈʧʛʞʩʮʦʧʪʫʵ ʨʧʤʞʛʴʮ ʫʩʙʦʠʡʪʫʧʩʧʛ ʪ ʛʪʫʩʧʞʦʦʴʥ ʣʙʦʙʤʧʥ p-ʫʡʨʙ:  
ʘ ð ʝʧ ʧʫʟʡʜʙ/ʡʪʮʧʝʦʴʢ; ʙ ð ʨʧʪʤʞ ʧʫʟʡʜʙ ʨʩʡ ʫʞʥʨʞʩʙʫʬʩʞ 100 Áʊ ʛ ʫʞʰʞʦʡʞ ʰʙʪʙ 

 
 
ʀʙʣʤʷʰʞʦʡʞ: ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʦʪʞʠʛʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʣʝʚʳʭ ʪʨʘʥʟʠʩʪʦʨʦʚ ʢ ʫʩʠʣʝʥʠʶ ʪʦʢʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʨʘʥʟʠʩʪʦʨʘ (ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʠʣʠ 
ʚʩʪʨʦʝʥʥʳʤ ʢʘʥʘʣʦʤ) ɺɸʍ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɼʣʷ ʪʨʘʥʟʠʩʪʦʨʦʚ n-ʪʠʧʘ ʩ ʠʥʜʫ-
ʮʠʨʦʚʘʥʥʳʤ ʢʘʥʘʣʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 100, 200 ʠ 300 Áʉ ʫʩʠʣʝʥʠʝ ʪʦʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʠʩʭʦʜʥʦʛʦ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʞʠʛʘ ʦʩʣʘʙʣʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʟʠʩʪʦʨʘ. ɼʣʷ p-
ʪʠʧʘ ʪʘʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʚʘʣ 100-200 Áʉ. ʇʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʢʘ-
ʥʘʣʦʤ n- ʠ p-ʪʠʧʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʥʠʞʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʭʦʞʜʝʥʠʶ ʪʦʢʘ (ʠʣʠ ʥʘʭʦ-
ʜʷʪʩʷ ʙʣʠʟʢʦ ʢ ʟʥʘʯʝʥʠʶ ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ). 
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ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. ʃʝʢʮʠʷ 23. ʇʦʣʝʚʳʝ ʪʨʘʥʟʠʩʪʦʨʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://kovalonok.okis.ru/file/kovalonok/RP/polevojtranzistor.pdf?ysclid=m96wu84dra536579269. ï ɼʘʪʘ ʜʦ-
ʩʪʫʧʘ: 17.06.2025. 

2. ʃʠʪʚʠʥʝʥʢʦ, ɼ. ɸ. ʆʪʞʠʛ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʙʠʧʦʣʷʨʥʳʭ ʠʟ-
ʜʝʣʠʡ: ʘʚʪʦʨʝʬ. ʜʠʩ. é ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ: 05.27.01 / ɼ. ɸ. ʃʠʪʚʠʥʝʥʢʦ ; ʌɻʋʇ çɺʦʨʦʥʝʞʩʢʠʡ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʠè. ï ɺ. 2003. ï 15 ʩ. 
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ǲǣǩ 3/5,1 

ǮǯǧǫǤǬǤǬǧǤ ǧǬǱǤǢǯǟǪǻǬǭǢǭ ǧǰǶǧǰǪǤǬǧǾ 
ǡ ǢǤǭǪǭǢǧǧ 

ǱȉǿȖȄȌȉȍ ǡǿȊȄȏȇȞ ǼȃȒǿȏȃȍȁȌǿ* 
ǰȄȏȃȝȉȍȁǿ ǡǿȏȁǿȏǿ ǟȌȃȏȄȄȁȌǿ 

ʩʪʫʜʝʥʪʳ  
ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʨʘʩʣʘʥʦʚʘ ʄʘʨʠʷ ʅʘʬʠʛʫʣʣʦʚʥʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ʇʦʠʩʢ ʠ ʨʘʟʚʝʜʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ, 

ʪʨʝʙʫʶʱʠʡ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʧʨʠʝʤʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʛʨʘʶʪ 
ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʛʝʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ, ʧʦʩʪʨʦʝʥʠʝʤ ʤʦʜʝʣʝʡ ʠ 
ʦʮʝʥʢʦʡ ʨʝʩʫʨʩʦʚ. ʄʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʥʝʧʨʝʨʳʚʥʳʭ ʚʝʣʠʯʠʥ ʠ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ 
ʠʥʪʝʛʨʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʧʨʝ-
ʨʳʚʥʳʝ ʬʫʥʢʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
ɺ XIX ʚʝʢʝ ʟʦʣʦʪʳʝ ʧʨʠʠʩʢʠ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʣʠʩʴ çʥʘ ʛʣʘʟ ʠ ʫʜʘʯʫè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʧʦʤʦʱʴʶ ʠʥ-
ʪʝʛʨʘʣʦʚ ʛʝʦʣʦʛʠ ʤʦʛʫʪ ʪʦʯʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʦʣʦʪʘ ʚ ʨʫʜʝ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʩ ʜʝʩʷʪ-
ʢʦʚ ʩʢʚʘʞʠʥ ʠ ʩʦʟʜʘʚʘʷ 3D-ʤʦʜʝʣʠ ʟʘʣʝʞʝʡ [1]. 

ʀʥʪʝʛʨʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʚ ʩʝʡʩʤʦʨʘʟʚʝʜʢʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʦʚ ʠ ʛʦʨʠ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʚ ʛʝʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 
ʧʨʠ ʧʦʠʩʢʝ ʠ ʨʘʟʚʝʜʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʇʨʠʚʦʜʷʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʤʝʨʳ ʧʨʠʤʝ-
ʥʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʠ ʦʙʱʝʡ ʤʘʩʩʳ ʟʦʣʦʪʘ ʥʘ ʫʯʘʩʪʢʝ, ʟʘʥʠʤʘʶʱʝʤ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʣʦʱʘʜʴ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʘ ʨʝʥʪʘʙʝʣʴ-
ʥʦʡ ʛʣʫʙʠʥʳ ʜʦʙʳʯʠ ʟʦʣʦʪʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ, ʤʘʩʩʘ ʜʦʙʳʯʠ, ʨʝʥʪʘʙʝʣʴʥʘʷ ʛʣʫʙʠʥʘ, ʩʝʡʩʤʦʨʘʟ-
ʚʝʜʢʘ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 
 

APPLICATION OF INTEGRAL CALCULUS IN GEOLOGY 
 

Tkachenko Valeria Eduardovna,  
Serdyukova Varvara Andreevna  

 
Scientific adviser: Araslanova Maria Nafigullovna 

 
Abstract: The article discusses the application of integral calculus in geology, in particular, in the search and 
exploration of mineral deposits. Specific examples of the use of integral calculus in solving geological prob-
lems are given for calculating the average concentration and total mass of gold in a site occupying a certain 
area, as well as determining the cost-effective depth of gold mining.  
Keywords: integration, concentration, mass of production, cost-effective depth, seismic exploration, geological 
processes. 
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ʟʦʥʪʦʚ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʪʨʘʩʩ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʪʴ 
ʩʪʨʫʢʪʫʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʬʪʝʛʘʟʦʚʳʤʠ ʠ ʨʫʜʥʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ; ʚ ʛʨʘʚʠʤʝʪʨʠʠ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝ-
ʣʠʨʦʚʘʪʴ ʤʠʛʨʘʮʠʶ ʵʣʝʤʝʥʪʦʚ ʠʟ ʨʫʜʥʦʛʦ ʪʝʣʘ ʚ ʦʢʨʫʞʘʶʱʠʝ ʧʦʨʦʜʳ,  ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʤʘʛʥʠʪʥʳʝ 
ʘʥʦʤʘʣʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʫʜʥʳʤʠ ʪʝʣʘʤʠ, ʦʧʨʝʜʝʣʷʷ ʠʭ ʨʘʟʤʝʨʳ, ʬʦʨʤʫ ʠ ʛʣʫʙʠʥʫ ʟʘʣʝʛʘʥʠʷ, ʘ ʪʘʢʞʝ 
ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʦʥʳ ʚʪʦʨʠʯʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ.  

ʀʥʪʝʛʨʘʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ 
ʠ ʜʣʷ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʥʘʣʠʯʠʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʨʠ ʠʟʚʝʩʪʥʦʤ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʣʝʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʥʦ ʠ ʚ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʣʷ 
ʨʘʩʯʝʪʘ ʨʘʚʥʦʚʝʩʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦ-
ʛʥʦʟʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʦʚ ʠ ʨʫʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ 
ʩʦʩʪʘʚʘ ʬʣʶʠʜʦʚ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʟʝʤʥʦʡ ʢʦʨʝ ʯʘʩʪʦ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʜʠʬʬʫʟʠʠ. ʈʝʰʝʥʠʝ 
ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʦʞʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʛʨʘʣʴʥʳʭ 
ʤʝʪʦʜʦʚ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 
ʟʘʜʘʯ ʛʝʦʣʦʛʠʠ, ʫʩʪʘʥʦʚʠʚ ʨʝʥʪʘʙʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʜʦʙʳʯʠ ʟʦʣʦʪʘ ʧʨʠ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

 

 
ʉʡʪ. 1. ʈʩʡʥʞʦʞʦʡʞ ʡʦʫʞʜʩʙʤʵʦʧʜʧ ʡʪʰʡʪʤʞʦʡʸ ʛ ʠʙʝʙʰʙʮ ʛʝʦʣʦʛʠʠ 

 
ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʛʝʦʣʦʛʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʙʫʨʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ ʥʘ ʛʣʫ-

ʙʠʥʫ 40 ʤʝʪʨʦʚ ʠ ʘʥʘʣʠʟ ʢʝʨʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʦʣʦʪʘ C ʤʝʥʷʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ h ʧʦ ʟʘʢʦʥʫ: 
2( ) 0,001 0,05 0,8C h h h= - +(ʛ/ʪ) 

ʇʨʠ ʵʪʦʤ ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜʳ ɟ = 2,7 ʪ/ʤį, ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ A = 1000 ʤĮ. 
ʆʧʨʝʜʝʣʠʤ ʩʨʝʜʥʶʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʟʦʣʦʪʘ ʧʦ ʬʦʨʤʫʣʝ: 
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ɺʳʯʠʩʣʠʤ ʦʙʱʫʶ ʤʘʩʩʫ ʟʦʣʦʪʘ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʛʣʫʙʠʥʳ h 
ʦʪ 0 ʜʦ 40 ʤ: 

( )
40

2

0

( ) 0,001 0,05 0,8

40
1000 2,7 36000ʛ 36ʢʛ.

3

b

a

m A C h dh A h h dh= r = r - + =

= Ö Ö = =

ñ ñ
 

ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʦʣʦʪʘ ʥʘ ʫʯʘʩʪʢʝ 0,333 ʛ/ʪ, ʦʙʱʘʷ ʤʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 36 ʢʛ. 
ʆʧʨʝʜʝʣʠʤ ʩ ʢʘʢʦʡ ʛʣʫʙʠʥʳ ʜʦʙʳʯʘ ʟʦʣʦʪʘ ʩʪʘʥʝʪ ʨʝʥʪʘʙʝʣʴʥʦʡ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʟʦʣʦʪʘ ʧʨʦʜʦʣʞʘʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ C(h), ʝʩʣʠ ʤʠʥʠʤʘʣʴʥʦ ʨʝʥʪʘʙʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷ ʟʦʣʦʪʘ ʜʣʷ ʜʦʙʳʯʠ ʩʦʩʪʘʚʣʷʝʪ 0,3 ʛ/ʪ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʥʪʘʙʝʣʴʥʦʡ ʛʣʫʙʠʥʳ ʥʘʡʜʝʤ h, ʧʨʠ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ C(h) = 
0,3.  

ɼʣʷ ʵʪʦʛʦ ʨʝʰʠʤ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ: 
20,001 0,05 0,8 0,3h h- + =  

20,001 0,05 0,5 0h h- + = 

ʋʤʥʦʞʘʷ ʥʘ 1000, ʧʦʣʫʯʠʤ 
2 50 500 0h h- + =, 

1,2

50 500
13,82ʤ;36,18ʤ

2
h

°
= º . 

ʇʨʠ ʟʘʜʘʥʥʦʡ ʤʦʜʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ 13,82 ʤʝʪʨʦʚ ʠ ʜʦ 36,18 ʤʝʪʨʦʚ ʜʦʙʳʯʘ 
ʨʝʥʪʘʙʝʣʴʥʘ, ʪʘʢ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʦʣʦʪʘ ʜʦʩʪʠʛʘʝʪ 0,3 ʛ/ʪ.  ʅʘ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʫʯʘʩʪʢʘʭ, ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʟʦʣʦʪʘ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ 0,3 ʛ/ʪ, ʧʦʵʪʦʤʫ ʛʣʫʙʞʝ 36,18 ʤʝʪʨʦʚ ʜʦʙʳʯʘ ʥʝʨʝʥʪʘʙʝʣʴʥʘ [3]. 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʠʥʪʝʛʨʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʛʝʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶ-
ʱʠʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʝʜʨ ɿʝʤʣʠ [4]. ɼʘʣʴʥʝʡʰʝʝ 
ʨʘʟʚʠʪʠʝ ʠ ʠʥʪʝʛʨʘʮʠʷ ʤʝʪʦʜʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʦʟʚʦʣʠʪ 
ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʠʩʢʘ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. Telford, W. M., Geldart, L. P., & Sheriff, R. E. (1990). Applied geophysics. Cambridge university 

press. 
2. Davis, J. C. (2002). Statistics and data analysis in geology. John Wiley & Sons. 
3. ɻʦʣʫʙʝʚʘ, ʅ. ɺ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʛʝʦʣʦʛʠʠ / ʅ. ɺ. ɻʦʣʫʙʝʚʘ. - ʄ.: ʅʝʜʨʘ, 1988. - 312 ʩ. 
4. ʈʷʭʦʚʩʢʠʡ, ɺ. ʄ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ / ɺ. ʄ. ʈʷʭʦʚʩʢʠʡ, 

ɸ. ʀ. ʗʢʫʰʝʚ. - ʄ.: ʅʝʜʨʘ, 2005. - 352 ʩ. 
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ǲǣǩ 004.056 

ǮǭǣǴǭǣǺ ǩ ǭǠǬǟǯǲǥǤǬǧǽ ǧǬǰǟǨǣǤǯǰǩǧǴ 
ǲǢǯǭǦ ǡ ǩǭǫǮǻǽǱǤǯǬǺǴ ǰǤǱǾǴ ǰ 
ǮǯǧǫǤǬǤǬǧǤǫ ǫǤǱǭǣǭǡ ǫǟǷǧǬǬǭǢǭ 
ǭǠǲǶǤǬǧǾ 

ǱǿȋȀȍȁȐȉȇȈ ǟȊȄȉȐǿȌȃȏ ǬȇȉȍȊǿȄȁȇȖ* 
ǠȍȁȀȄȊț ǾȏȍȐȊǿȁ ǟȊȄȉȐǿȌȃȏȍȁȇȖ* 
ǩȏǿȁȕȍȁǿ ǡǿȊȄȏȇȞ ǟȌȃȏȄȄȁȌǿ* 
ǲȁǿȏȍȁ ǟȊȄȉȐȄȈ ǡǿȐȇȊțȄȁȇȖ 

ʩʪʫʜʝʥʪʳ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʋʰʘʢʦʚ ʀʛʦʨʴ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ 
 

 
ʀʥʩʘʡʜʝʨʩʢʠʝ ʫʛʨʦʟʳ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʦʧʘʩʥʳʭ ʚʠʜʦʚ ʢʠʙʝʨʫʛʨʦʟ ʚ ʢʦʨ-

ʧʦʨʘʪʠʚʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ. ʉʦʛʣʘʩʥʦ ʦʪʯʸʪʘʤ ʚʝʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʠʩʣʦ 
ʠʥʮʠʜʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʡʩʪʚʠʷʤʠ ʠʥʩʘʡʜʝʨʦʚ, ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [1, 2]. ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠ-
ʪʝʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʯʠʩʣʘ ʫʜʘʣʸʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚʘʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʪʘ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʚʳʷʚʣʝʥʠʶ ʠʥʩʘʡʜʝʨʩʢʠʭ ʫʛʨʦʟ ʚ ʢʦʤ-
ʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʤʦʜʝʣʝʡ ʧʦʚʝ-
ʜʝʥʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʣʦʛʦʚ ʠ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʧʨʦʬʠʣʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʘʤ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʠ, ʥʝʭʚʘʪʢʠ ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥ-
ʥʳʭ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʘʤ ʛʠʙʨʠʜʥʳʭ ʠ ʛʨʘʬʦʚʳʭ ʨʝʰʝʥʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʩʘʡʜʝʨʩʢʠʝ ʫʛʨʦʟʳ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʠʩʪʝʤʥʳʝ ʞʫʨʥʘʣʳ. 
 

APPROACHES TO DETECTING INSIDER THREATS IN COMPUTER NETWORKS USING MACHINE 
LEARNING METHODS 

 
Tambovsky Alexander Nikolaevich, 

Bovbel Yaroslav Aleksandrovich, 
Kravtsova Valeria Andreevna, 

Uvarov Alexey Vasilievich 
 

Scientific supervisor: Ushakov Igor Aleksandrovich 
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ʢʠʭ ʫʛʨʦʟ ʧʨʠʦʙʨʝʪʘʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʠʛʥʘʪʫʨʘʭ ʠ ʵʚ-
ʨʠʩʪʠʯʝʩʢʠʭ ʧʨʘʚʠʣʘʭ, ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʚʝʜʝʥʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʣʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ-ʩʨʝʜ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʦʙʥʘ-
ʨʫʞʝʥʠʶ ʠʥʩʘʡʜʝʨʩʢʠʭ ʫʛʨʦʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ML), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʘʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ, ʚʳʷʚʣʷʪʴ ʥʝʪʠʧʠʯʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʠ 
ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʨʝʜʝ.  

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʙʥʘʨʫʞʝʥʠʷ 
ʘʥʦʤʘʣʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʠʥʩʘʡʜʝʨʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʞʸʩʪʢʦ ʟʘʜʘʥʥʳʭ ʧʨʘʚʠʣ, ʘʣʛʦʨʠʪ-
ʤʳ ML ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ ʠ ʩʪʨʦʠʪʴ ʤʦʜʝʣʠ ʥʦʨ-
ʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [3, 4], ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʢʦʪʦʨʳʭ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʚʦʟʤʦʞʥʦʡ ʫʛʨʦʟʝ. 
ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ ʚʢʣʶʯʘʶʪ: 

1. ʆʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ (supervised learning) ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ. 
ʇʨʠʤʝʨʳ: Random Forest, XGBoost, SVM. 

2. ʆʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ (unsupervised learning) ï ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʦʯʥʦʡ ʨʘʟʤʝʪ-
ʢʠ. ʇʨʠʤʝʨʳ: Isolation Forest, One-Class SVM. 

3. ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ (deep learning) ï ʘʚʪʦʵʥʢʦʜʝʨʳ, LSTM ʠ GRU-ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʘʥʘʣʠʟʠʨʦ-
ʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʠ ʩʣʦʞʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʘʢʠʝ ʘʣʛʦʨʠʪʤʳ (ʪʘʙʣ. 1) ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʳʭ 
ʩʧʦʩʦʙʥʳ ʜʦʩʪʠʛʘʪʴ ʪʦʯʥʦʩʪʠ ʚʳʰʝ 95% [1] ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʞʦʡʞ ʨʧʨʬʤʸʩʦʴʮ ʙʤʜʧʩʡʫʥʧʛ ʥʙʱʡʦʦʧʜʧ ʧʚʬʰʞʦʡʸ ʝʤʸ ʧʚʦʙʩʬʟʞʦʡʸ ʡʦʪʙʢʝʞʩʪʣʡʮ ʬʜʩʧʠ 

ɸʣʛʦʨʠʪʤ ʊʠʧ ʦʙʫʯʝʥʠʷ ʀʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʇʨʠʤʝʯʘʥʠʝ 

Random Forest Supervised ʉʨʝʜʥʷʷ ʋʩʪʦʡʯʠʚ ʢ ʰʫʤʫ 

XGBoost Supervised ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 

One-Class SVM Unsupervised ɺʳʩʦʢʘʷ ʇʦʜʭʦʜʠʪ ʜʣʷ ʘʥʦʤʘʣʠʡ 

Autoencoder Deep Learning ʅʠʟʢʘʷ 
ɺʳʷʚʣʷʝʪ ʦʪʢʣʦʥʝʥʠʷ ʧʦ 
ʦʰʠʙʢʝ 

LSTM Deep Learning ʅʠʟʢʘʷ 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʨʝʤʝʥʥʳʭ 
ʨʷʜʦ 

Random Forest Supervised ʉʨʝʜʥʷʷ ʋʩʪʦʡʯʠʚ ʢ ʰʫʤʫ 

 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʟʘʜʘʯʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʩʘʡʜʝʨʩʢʠʭ ʫʛʨʦʟ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ: 
1. ʉʠʩʪʝʤʥʳʝ ʞʫʨʥʘʣʳ (auditd, syslog). 
2. ʉʝʪʝʚʳʝ ʣʦʛʠ ʠ ʪʨʘʬʠʢ (pcap, NetFlow). 
3. ʃʦʛʠ ʧʨʠʣʦʞʝʥʠʡ (ʚʝʙ-ʩʝʨʚʝʨʳ, ʙʘʟʳ ʜʘʥʥʳʭ). 
4. ʉʦʙʳʪʠʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (PAM, LDAP). 
5. ʂʦʥʪʝʢʩʪʥʳʝ ʩʚʝʜʝʥʠʷ (ʦʨʛʩʪʨʫʢʪʫʨʘ, ʜʦʩʪʫʧʳ, ʢʘʣʝʥʜʘʨʥʳʝ ʜʘʥʥʳʝ). 
ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʜʘʥʥʳʝ ʧʨʦʭʦʜʷʪ ʵʪʘʧʳ ʥʦʨʤʘʣʠʟʘʮʠʠ, ʬʠʣʴʪʨʘʮʠʠ, ʩʝʤʘʥ-

ʪʠʯʝʩʢʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʠ ʧʨʠʚʷʟʢʠ ʢ ʚʨʝʤʝʥʥʳʤ ʤʝʪʢʘʤ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ TF-IDF ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʣʦ-
ʛʦʚ, ʘ ʪʘʢʞʝ one-hot ʠ label encoding ʜʣʷ ʢʘʪʝʛʦʨʠʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɹʘʣʘʥʩʠʨʦʚʢʘ ʢʣʘʩʩʦʚ (ʥʘʧʨʠʤʝʨ, ʩ 
ʧʦʤʦʱʴʶ SMOTE) ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʠʟ-ʟʘ ʢʨʘʡʥʝ ʨʝʜʢʦʛʦ ʧʦʷʚʣʝʥʠʷ ʠʥʩʘʡʜʝʨʩʢʠʭ ʘʪʘʢ ʚ ʦʙʱʝʡ 
ʤʘʩʩʝ ʩʦʙʳʪʠʡ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʸ ʯʘʱʝ ʩʪʨʦʷʪ ʮʠʬʨʦʚʦʡ ʧʨʦʬʠʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʪʨʘ-
ʞʘʶʱʠʡ ʝʛʦ ʦʙʳʯʥʦʝ ʧʦʚʝʜʝʥʠʝ: ʨʘʙʦʯʠʝ ʯʘʩʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʤʘʨʰʨʫʪʳ ʜʦʩʪʫʧʘ, ʢʦʤʘʥ-
ʜʳ ʚ ʪʝʨʤʠʥʘʣʝ [5]. ʊʘʢʠʝ ʧʨʦʬʠʣʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʚʝʢʪʦʨʦʚ ʧʨʠʟʥʘʢʦʚ, ʛʨʘʬʦʚ ʘʢʪʠʚʥʦ-
ʩʪʠ ʠʣʠ ʵʤʙʝʜʜʠʥʛʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʩʝʪʷʤʠ. ʆʪʩʣʝʞʠʚʘʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʧʨʦʬʠʣʷ ʧʦʟʚʦʣʷʝʪ 
ʵʬʬʝʢʪʠʚʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʢʘʢ ʫʤʳʰʣʝʥʥʳʝ ʘʪʘʢʠ, ʪʘʢ ʠ ʥʝʪʠʧʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʢʦʤʧʨʦʤʝ-
ʪʘʮʠʝʡ ʫʯʸʪʥʳʭ ʜʘʥʥʳʭ. ʉʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ï ʢʣʘʩʪʝʨʠʟʘʮʠʷ (K-Means, DBSCAN), ʘʚʪʦʵʥʢʦʜʝ-
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ʨʳ ʠ ʨʝʢʫʨʨʝʥʪʥʳʝ ʩʝʪʠ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʙʫʜʫʱʠʭ ʜʝʡʩʪʚʠʡ. ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ 
ʦʩʪʘʶʪʩʷ: 

1. ʥʝʭʚʘʪʢʘ ʨʘʟʤʝʯʝʥʥʳʭ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʥʝ ʧʫʙʣʠʢʫʶʪ ʠʥʬʦʨʤʘʮʠʶ 
ʦʙ ʠʥʮʠʜʝʥʪʘʭ). 

2. ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʣʦʛʦʚ. 
3. ʘʜʘʧʪʘʮʠʷ ʤʦʜʝʣʝʡ ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
4. ʦʪʩʫʪʩʪʚʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʝʜʠʥʳʭ ʤʝʪʨʠʢ ʢʘʯʝʩʪʚʘ. 
ʈʝʰʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʫʣʠʨʦʚʘʥʥʳʭ ʜʘʪʘʩʝʪʦʚ (ʥʘʧʨʠʤʝʨ, CERT), ʧʨʠʤʝ-

ʥʝʥʠʝ ʛʠʙʨʠʜʥʳʭ ʤʦʜʝʣʝʡ (ʵʢʩʧʝʨʪʥʳʝ ʧʨʘʚʠʣʘ + ML), ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʩʪʘʥʜʘʨʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ 
ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. 

ʀʥʩʘʡʜʝʨʩʢʠʝ ʫʛʨʦʟʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʴʸʟʥʳʡ ʚʳʟʦʚ ʜʣʷ ʀɹ-ɻ ʢʦʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʸ-
ʪʦʤ ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʀʊ-ʩʨʝʜ ʠ ʨʦʩʪʘ ʯʠʩʣʘ ʚʝʢʪʦʨʦʚ ʘʪʘʢ. ʄʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝ-
ʘʣʠʟʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʘʥʘʣʠʟʝ ʧʦʚʝʜʝʥʠʷ ʠ ʚʳʷʚʣʝ-
ʥʠʠ ʘʥʦʤʘʣʠʡ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʧʦʜʭʦʜʦʚ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʢʦʨʨʝʢʪʥʦʡ 
ʥʘʩʪʨʦʡʢʠ ʤʦʜʝʣʝʡ ʠ ʫʯʸʪʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ. ɹʫʜʫʱʝʝ ʟʘ ʛʠʙʨʠʜʥʳʤʠ, ʘʜʘʧʪʠʚʥʳʤʠ ʠ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʤʳʤʠ ʨʝʰʝʥʠʷʤʠ, ʩʦʯʝʪʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʀʀ ʠ ʵʢʩʧʝʨʪʥʦʛʦ ʟʥʘʥʠʷ. 
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ǵǧǳǯǭǡǺǤ ǟǰǰǧǰǱǤǬǱǺ Ǭǟ ǭǰǬǭǡǤ 
ǧǰǩǲǰǰǱǡǤǬǬǭǢǭ ǧǬǱǤǪǪǤǩǱǟ8 
ǟǯǴǧǱǤǩǱǲǯǟ* ǱǤǴǬǭǪǭǢǧǧ ǧ ǬǟǮǯǟǡǪǤǬǧǾ 
ǯǟǦǡǧǱǧǾ 

ǱȄȏȄȌȑțȄȁ ǣȄȌȇȐ ǤȁȂȄȌțȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɺʠʥʦʛʨʘʜʩʢʠʡ ɺʘʜʠʤ ɻʝʥʥʘʜʴʝʚʠʯ 
ʢ.ʧ.ʥ, ʜʦʮʝʥʪ, ʟʘʚ. ʢʘʬʝʜʨʦʡ ʀʥʬʦʨʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʌɻɹʆʋ ɺʆ çʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʎʠʬʨʦʚʳʝ ʘʩʩʠʩʪʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ Siri, Alexa, Google Assistant ʠ ChatGPT, ʧʨʝʜʩʪʘʚʣʷʶʪ 
ʩʦʙʦʡ ʧʨʠʤʝʨʳ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘ-
ʶʪʩʷ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ, ʠʭ ʘʨʭʠʪʝʢʪʫʨʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝ-
ʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦ-
ʛʦ ʷʟʳʢʘ (NLP) ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦ-
ʚʘʪʝʣʷ ʩ ʩʠʩʪʝʤʦʡ. ʊʘʢʞʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʨʘʟ-
ʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ ʧʦʤʦʱʥʠʢʦʚ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ: ʤʫʣʴʪʠʘʛʝʥʪʥʳʝ 
ʩʠʩʪʝʤʳ, ʠʥʪʝʛʨʘʮʠʷ ʩ ʫʤʥʳʤ ʜʦʤʦʤ, ʘ ʪʘʢʞʝ ʵʪʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʧʦ-
ʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʚʳʚʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 
ʀʀ, ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʩʬʝʨʝ ʯʝʣʦʚʝʢʦ-ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʮʠʬʨʦʚʦʡ ʘʩʩʠʩʪʝʥʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʝʡʨʦʩʝʪʠ, 
ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 
 
AI-BASED DIGITAL ASSISTANTS: ARCHITECTURE, TECHNOLOGIES, AND DEVELOPMENT TRENDS 

 
Terentyev Denis Evgenievich 

 
Scientific adviser: Vinogradsky Vadim Gennadievich 

 
Abstract: Digital assistants such as Siri, Alexa, Google Assistant, and ChatGPT are among the most promi-
nent examples of AI-powered systems. This paper explores the core principles of digital assistants, including 
their architecture, capabilities, and limitations. Special focus is placed on the use of neural networks, natural 
language processing (NLP) algorithms, and machine learning techniques to enable personalized interaction. 
The study also reviews the most popular platforms and technologies used in the development of such sys-
tems. Current trends are examined, including multi-agent architectures, smart home integration, and the ethi-
cal and legal challenges of AI deployment in everyday life. The findings presented in this article may be of in-
terest to AI professionals, developers, and researchers in the field of human-computer interaction. 
Keywords: artificial intelligence, digital assistant, machine learning, neural networks, natural language pro-
cessing. 
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ʎʠʬʨʦʚʳʝ ʘʩʩʠʩʪʝʥʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲ-
ʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʮʠʬ-
ʨʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʣʘʥʠʨʦʚʘʥʠʷ 
ʟʘʜʘʯ ʠ ʜʘʞʝ ʜʣʷ ʚʝʜʝʥʠʷ ʜʠʘʣʦʛʘ, ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʦʙʱʝʥʠʶ. ʊʘʢʠʝ ʩʠ-
ʩʪʝʤʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ʙʘʟʝ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ 
ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʠ ʛʠʙʢʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʘʩʩʠ-
ʩʪʝʥʪʦʚ ʦʪʨʘʞʘʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʦ-
ʤʦʱʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʘʩʩʠʩʪʝʥʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʩʧʨʠ-
ʥʠʤʘʪʴ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʝ ʨʝʯʠ ʠʣʠ ʪʝʢʩʪʘ, ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʤʳʩʣ ʟʘʧʨʦʩʘ ʠ ʬʦʨʤʠʨʦʚʘʪʴ 
ʘʜʝʢʚʘʪʥʳʡ ʦʪʢʣʠʢ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʤʦʜʫʣʝʡ: ʩʠ-
ʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʯʠ (ʚ ʩʣʫʯʘʝ ʛʦʣʦʩʦʚʦʛʦ ʚʚʦʜʘ), ʤʦʜʫʣʷ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (Natural 
Language Processing, NLP), ʩʠʩʪʝʤʳ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʠʣʠ ʜʠʘʣʦʛʦʚʦʛʦ ʤʝʥʝʜʞʝʨʘ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʷ 
ʛʝʥʝʨʘʮʠʠ ʦʪʚʝʪʘ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʣʛʦʨʠʪʤʘʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ ʩʳʛʨʘʣʦ ʚʥʝʜʨʝʥʠʝ ʪʨʘʥʩʬʦʨʤʝʨʥʳʭ ʘʨʭʠʪʝʢ-
ʪʫʨ, ʪʘʢʠʭ ʢʘʢ GPT (Generative Pre-trained Transformer) ʠ BERT (Bidirectional Encoder Representations 
from Transformers). ʕʪʠ ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʚ ʧʦʥʠʤʘʥʠʠ 
ʢʦʥʪʝʢʩʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʷʟʥʳʭ ʪʝʢʩʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʙʦʣʝʝ çʯʝʣʦʚʝʢʦ-ʧʦʜʦʙʥʳʝè ʜʠʘ-
ʣʦʛʦʚʳʝ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʘʩʩʠʩʪʝʥʪ ChatGPT ʦʪ ʢʦʤʧʘʥʠʠ OpenAI ʩʧʦʩʦʙʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʣʦʞʥʳʝ 
ʜʠʘʣʦʛʠ, ʚʳʧʦʣʥʷʪʴ ʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ, ʦʙʦʙʱʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʪʠʣʶ ʦʙʱʝ-
ʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʙʫʯʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʙʣʘ-
ʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ 
ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʥʜʳ ʧʦʢʘʟʳʚʘʶʪ ʫʩʠʣʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʪʝʭʥʦʣʦʛʠʠ çon-device AIè, ʪʦ ʝʩʪʴ ʨʘʟʤʝʱʝʥʠʶ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ ʙʝʟ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʦʙ-
ʣʘʢʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʫʤʝʥʴʰʠʪʴ ʟʘʜʝʨʞʢʫ ʦʪʢʣʠʢʘ ʠ ʩʥʠʟʠʪʴ 
ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʪʴ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪ ʢʦʥʝʯ-
ʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʠ ʥʝʡʨʦʥʥʳʭ ʫʩʢʦʨʠʪʝʣʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʬʝʨ: ʦʪ ʙʳʪʦʚʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ɺ ʙʳʪʫ ʘʩʩʠʩʪʝʥʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʤʥʳʤ 
ʜʦʤʦʤ, ʛʦʣʦʩʦʚʦʛʦ ʧʦʠʩʢʘ, ʥʘʧʦʤʠʥʘʥʠʡ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʢʦʤʘʥʜ. ɺ ʜʝʣʦʚʦʡ ʩʨʝʜʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʚ ʢʘʯʝʩʪʚʝ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʢʨʝʪʘʨʝʡ, ʧʦʤʦʱʥʠʢʦʚ ʚ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ 
ʪʝʭʧʦʜʜʝʨʞʢʠ. ɺ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʤʝʜʠʮʠʥʳ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʧʨʠʤʝʥʝʥʠʶ ʀʀ-
ʘʩʩʠʩʪʝʥʪʦʚ ð ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʘʮʠʝʥʪʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ ʥʠ-
ʞʝ. ɺ ʪʘʙʣʠʮʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʷʟʳʢʠ, 
ʫʨʦʚʝʥʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ, ʩʪʝʧʝʥʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʩʪʠ ʯʝʨʝʟ ʩʪʦʨʦʥʥʠʝ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ð ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʘʩʩʠʩʪʝʥʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʀʀ-ʩʠʩʪʝʤʳ 
ʘʥʘʣʠʟʠʨʫʶʪ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʩʪʦʨʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ ʛʝʦʣʦʢʘʮʠʦʥʥʳʝ ʜʘʥ-
ʥʳʝ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʦʪʚʝʪʦʚ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ 
ʩʦʧʨʷʞʝʥʘ ʩ ʚʦʧʨʦʩʘʤʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʜʦʩʪʫʧʘ ʢ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶ-
ʯʘʷ ʟʘʧʠʩʠ ʛʦʣʦʩʘ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʜʘʥʥʳʝ ʠʟ ʢʘʣʝʥʜʘʨʷ ʠ ʢʦʥʪʘʢʪʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʢʘʢ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʮʝʣʷʭ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʙʝʩʧʦ-
ʢʦʝʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʪʨʝʙʫʝʪ ʧʨʦʟʨʘʯʥʦʡ ʧʦʣʠʪʠʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ.  

ɺʦʧʨʦʩʳ ʵʪʠʢʠ ʠ ʧʨʘʚʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ. ʆʩʥʦʚʥʳʝ ʚʳʟʦ-
ʚʳ ʩʚʷʟʘʥʳ ʩ ʟʘʱʠʪʦʡ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʧʨʝʜʚʟ̫-
ʪʦʩʪʠ (bias) ʠ ʥʝʜʦʧʫʱʝʥʠʝʤ ʤʘʥʠʧʫʣʷʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʀʀ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ 
ʖʅɽʉʂʆ, ʆʕʉʈ ʠ ɺʆʀʉ, ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
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ʀʀ. ɺ ʨʷʜʝ ʩʪʨʘʥ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʟʘʢʦʥʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʙʨʘʱʝʥʠʝ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ 
ʜʘʥʥʳʤʠ, ʚʢʣʶʯʘʷ ɽʚʨʦʧʝʡʩʢʠʡ ʨʝʛʣʘʤʝʥʪ GDPR, ʨʦʩʩʠʡʩʢʠʡ ʟʘʢʦʥ çʆ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭè ʠ ʘʥʘ-
ʣʦʛʠʯʥʳʝ ʘʢʪʳ ʚ ʜʨʫʛʠʭ ʶʨʠʩʜʠʢʮʠʷʭ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʯʡʭʩʧʛʴʮ ʙʪʪʡʪʫʞʦʫʧʛ ʦʙ ʚʙʠʞ ʁʁ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʘʩʩʠʩʪʝʥʪʘ 

ʈʘʟʨʘʙʦʪʯʠʢ 
ʗʟrʢʠ 
ʦʙʱʝʥʠʷ 

ʀʥʪʝʨʬʝʡʩ ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ 
ʀʥʪʝʛʨʘʮʠʷ ʩ 
ʫʩʪʨʦʡʩʪʚʘʤʠ 

ʇʦʜʜʝʨʞʢʘ 
ʩʪʦʨʦʥʥʠʭ 
ʩʝʨʚʠʩʦʚ 

Siri Apple ʄʥʦʛʦʷʟʳʯʥʘʷ ɻʦʣʦʩʦʚʦʡ/ 
ʪʝʢʩʪ 

ɺʳʩʦʢʘʷ ʊʦʣʴʢʦ  
ʵʢʦʩʠʩʪʝʤʘ Apple 

ʆʛʨʘʥʠʯʝʥʥʘʷ 

Google 
Assistant 

Google ʄʥʦʛʦʷʟʳʯʥʘʷ ɻʦʣʦʩʦʚʦʡ/ 
ʪʝʢʩʪ 

ɺʳʩʦʢʘʷ Android,  
ʫʤʥrʝ ʫʩʪʨʦʡʩʪʚʘ 

ʐʠʨʦʢʘʷ 

Alexa Amazon ɸʥʛʣʠʡʩʢʠʡ ʠ 
ʜʨ. 

ɻʦʣʦʩʦʚʦʡ ʉʨʝʜʥʷʷ ʋʤʥʳʡ ʜʦʤ, ʢʦʣʦʥʢʠ 
Echo 

ʐʠʨʦʢʘʷ 

ChatGPT  
(ʚ ʧʨʠʣʦʞʝ-
ʥʠʠ) 

OpenAI ʄʥʦʛʦʷʟʳʯʥʘʷ 
(ʚ ʪ.ʯ. RU) 

ʊʝʢʩʪʦʚʳʡ ɺʳʩʦʢʘʷ ɺʝʙ/ʤʦʙʠʥʪʝʨʬʝʡʩʳ API-
ʠʥʪʝʛʨʘʮʠʠ 

ɸʣʠʩʘ ʗʥʜʝʢʩ ʈʫʩʩʢʠʡ,  
ʯʘʩʪʠʯʥʦ ʘʥʛʣ. 

ɻʦʣʦʩʦʚʦʡ/ 
ʪʝʢʩʪ 

ʉʨʝʜʥʷʷ ʋʩʪʨʦʡʩʪʚʘ ʗʥʜʝʢʩʘ ʋʤʝʨʝʥʥʘʷ 

 
ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥ-

ʪʦʚ. ʆʥʠ ʤʝʥʷʶʪ ʩʪʨʫʢʪʫʨʫ ʟʘʥʷʪʦʩʪʠ, ʟʘʤʝʥʷʷ ʣʶʜʝʡ ʚ ʢʦʣʣ-ʮʝʥʪʨʘʭ, ʥʘ ʨʝʩʝʧʰʝʥʝ ʠ ʚ ʩʣʫʞʙʘʭ ʧʦʜ-
ʜʝʨʞʢʠ. ʇʨʠ ʵʪʦʤ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʧʨʦʬʝʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ, ʦʙʫʯʝʥʠʝʤ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝʤ 
ʀʀ-ʩʠʩʪʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʦʚʳʝ ʘʩʩʠʩʪʝʥʪʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʶ, ʢʫʣʴʪʫʨʫ ʧʦʪʨʝʙ-
ʣʝʥʠʷ ʠ ʜʘʞʝ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʠʚʳʯʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʧʦʩʦʙʩʪʚʫʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʧʨʦʱʝʥʠʶ ʜʦʩʪʫ-
ʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ ð ʨʠʩʢʫ çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʫʟʳʨʷè. 

ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ ʚ ʙʫʜʫʱʝʤ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʠʥʪʝʛʨʘ-
ʮʠʝʡ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʚʪʦʥʦʤʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʧʦʜʜʝʨʞʢʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʛʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʦʙʲʝʜʠʥʝʥʠʝ ʪʝʢʩʪʘ, ʛʦʣʦʩʘ, ʞʝʩʪʦʚ, ʚʟʛʣʷʜʘ ʠ ʜʨʫʛʠʭ ʩʠʛʥʘʣʦʚ), ʘ ʪʘʢʞʝ ʩ ʨʘʟʚʠʪʠʝʤ 
ʵʪʠʯʝʩʢʠ çʦʩʚʝʜʦʤʣʸʥʥʳʭè ʀʀ. ɺʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʵʤʧʘʪʠʯʥʳʭ ʘʩʩʠ-
ʩʪʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʥʠʤʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʚʦʸ ʧʦʚʝʜʝʥʠʝ ʩʦ-
ʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʳʝ ʘʩʩʠʩʪʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʤ ʬʝʥʦʤʝʥʦʤ, ʢʦʪʦʨʳʡ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʩʧʦʩʦʙʳ ʢʦʤ-
ʤʫʥʠʢʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʀʭ ʧʦʪʝʥʮʠʘʣ ʦʛʨʦ-
ʤʝʥ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʘʩʩʠʩʪʝʥʪʳ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 
ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ. ʀʭ ʨʘʟʚʠ-
ʪʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʦʙʨʘ-
ʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʢʦʥʪʝʢʩʪʥʦʛʦ 
ʧʦʥʠʤʘʥʠʷ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʪʢʣʠʢʘ. ɸʥʘʣʠʟ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʘʩʩʠʩʪʝʥʪʦʚ ð Siri, Google Assistant, Alexa, ChatGPT ʠ ɸʣʠʩʳ ð ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦ-
ʚʨʝʤʝʥʥʳʝ ʨʝʰʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʢʦʤʘʥʜ, ʥʦ ʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ 
ʧʦʣʥʦʮʝʥʥʦʛʦ ʜʠʘʣʦʛʘ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʘʟʣʠʯʥʳʭ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʐʠʨʦʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤʠ ʩʝʨʚʠʩʘʤʠ ʠ ʧʦ-
ʩʪʦʷʥʥʦʝ ʩʘʤʦʦʙʫʯʝʥʠʝ ʜʝʣʘʶʪ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ ʥʝʟʘʤʝʥʠʤʳʤʠ ʧʦʤʦʱʥʠʢʘʤʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 
ʞʠʟʥʠ, ʙʠʟʥʝʩʝ ʠ ʦʙʨʘʟʦʚʘʥʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʦʙʣʝʤ, ʩʚʷ-
ʟʘʥʥʳʭ ʩ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ, ʧʨʘʚʦʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʵʪʠʢʦʡ ʀʀ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʨʝʛʫʣʠʨʫʶ-
ʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʘʩʩʠʩʪʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʭ ʨʘ-
ʙʦʪʳ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʳʝ ʘʩʩʠʩʪʝʥʪʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʘʟʚʠʪʠʠ ʠʩʢʫʩʩʪʚʝʥ-
ʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʪʢʨʳʚʘʶʱʠʤ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢ-
ʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʀʉ ʤʦʞʝʪ ʩʪʘʪʴ ʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 
ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ɹɸʉ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʵʪʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʪʨʘʩʣʠ ʚ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ, ʜʣʷ 
ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ.  
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ǲǰǱǯǭǨǰǱǡǭ ǮǤǯǤǤǦǣǟ ǰ ǲǦǮ Ǭǟ ǰǱǟǬǵǧǧ, 
ǡǺǡǭǣ ǩǭǬǱǯǭǪǾ ǟǡǟǯǧǧ ǧ 
ǬǤǧǰǮǯǟǡǬǭǰǱǧ ǩ ǣǰǮ ǧ ǣǬǵ 

ǧȁȍȊȂȇȌ ǤȁȂȄȌȇȈ ǟȊȄȉȐǿȌȃȏȍȁȇȖ  
ʩʪʫʜʝʥʪ  

ʊʘʤʙʦʚʩʢʠʡ ʪʝʭʥʠʢʫʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï ʬʠʣʠʘʣ  
ʈʦʩʪʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, 

 ʛ. ʊʘʤʙʦʚ, ʈʦʩʩʠʷ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʍʨʠʩʘʥʦʚ ɸʣʝʢʩʘʥʜʨ ɹʦʨʠʩʦʚʠʯ  
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʊʘʤʙʦʚʩʢʠʡ ʪʝʭʥʠʢʫʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï ʬʠʣʠʘʣ  
ʈʦʩʪʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

 

ɹʦʦʧʫʙʯʡʸ. ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʝʨʝʝʟʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʩʝʯʝʥʠʝ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʘʚʪʦʤʦ-
ʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ, ʯʪʦ ʩʨʘʟʫ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪ-
ʥʠʢʦʚ ʜʚʠʞʝʥʠʷ. ʅʘ ʧʝʨʝʝʟʜʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʪʨʘʬʠʢʦʤ, ʢʨʦʤʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ, ʤʦ-
ʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʜʝʞʫʨʥʦʛʦ ʨʘʙʦʪʥʠʢʘ (ʜʝʞʫʨʥʦʛʦ ʧʦ ʧʝʨʝʝʟʜʫ). 
ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʪʝʭʥʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ ʙʝʟʦʧʘʩʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʥʘ ʧʝʨʝʝʟʜʝ, 
ʩʣʫʞʠʪ ɸʇʉ (ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʝʨʝʝʟʜʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ). ɸʇʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʦʧʦʚʝ-
ʩʪʠʪʝʣʴʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ (ʥʘ ʫʯʘʩʪʢʘʭ ʙʝʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʰʣʘʛʙʘʫʤʘ); ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʚʝʪʦʬʦʨʥʫʶ 
ʩʠʛʥʘʣʠʟʘʮʠʶ; ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʰʣʘʛʙʘʫʤ; ʫʩʪʨʦʡʩʪʚʘ ʟʘʛʨʘʞʜʝʥʠʷ ʧʝʨʝʝʟʜʘ (ʋɿʇ). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʵʪʠʭ ʩʠʩʪʝʤ, ʩʦʚʤʝʩʪʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʩʪʨʦʛʠʤ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ ʜʦ-
ʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʦʜʠʪʝʣʷʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʘʚʘʨʠʡʥʳʡ ʧʨʦʧʫʩʢ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠ-
ʨʦʚ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʨʦʡʩʪʚ ʞʝ-
ʣʝʟʥʦʜʦʨʦʞʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʥʘ ʙʘʟʝ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 
ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ (ʉʊɼʄ ɸʉɼʂ). ʉʊɼʄ ɸʉɼʂ ʦʩʫʱʝʩʪʚʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ 
ʜʚʠʞʝʥʠʝʤ ʧʦʝʟʜʦʚ, ʜʠʘʛʥʦʩʪʠʢʫ ʩʦʩʪʦʷʥʠʷ ʫʟʣʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ ʪʝʣʝʤʝ-
ʭʘʥʠʢʠ, ʩʙʦʨ, ʧʝʨʝʜʘʯʫ ʠ ʦʪʦʙʨʘʞʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦ ʧʝʨʝʜʚʠʞʝʥʠʷʭ ʥʘ ʩʪʘʥʮʠʷʭ ʠ 
ʧʝʨʝʛʦʥʘʭ, ʩʚʦʙʦʜʥʦʩʪʠ ʠ ʟʘʥʷʪʦʩʪʠ ʧʨʠʸʤʦ-ʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ, ʩʦʩʪʦʷʥʠʠ ʠ ʧʘʨʘʤʝʪʨʘʭ ʨʝʣʴʩʦʚʳʭ 
ʮʝʧʝʡ, ʩʪʨʝʣʦʢ ʠ ʩʠʛʥʘʣʦʚ ʩʪʘʥʮʠʡ, ʙʣʦʢʦʚ-ʫʯʘʩʪʥʠʢʦʚ ʧʝʨʝʛʦʥʦʚ, ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 
ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʠʥʷʪʦʛʦ ʚ ʧʨʦʝʢʪʝ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦ-
ʚʘʚʰʝʛʦ ʩʝʙʷ ʠ ʥʘʜʸʞʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, 
ʯʪʦ ʧʦʯʪʠ ʚʝʩʴ ʦʙʲʸʤ ʜʠʩʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʥʠʤʘʝʪʩʷ ʩ ʣʘʤʧ ʚʳʥʦʩʥʦʛʦ ʪʘʙʣʦ, ʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 
ʟʘʪʨʘʪ ʥʘ ʢʘʙʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʤʝʩʪʦʤ ʫʩʪʘʥʦʚʢʠ 
ʰʢʘʬʘ ɸʉɼʂ ʷʚʣʷʝʪʩʷ ʧʦʤʝʱʝʥʠʝ ɼʉʇ (ʜʝʞʫʨʥʦʛʦ ʧʦ ʩʪʘʥʮʠʠ) ʥʘ ʧʦʩʪʘʭ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʥʪʨʘʣʠʟʘ-
ʮʠʠ (ʕʎ) ʠ ʨʝʣʝʡʥʳʝ ʰʢʘʬʳ ʧʝʨʝʛʦʥʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʝʨʝʝʟʜ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʝʨʝʝʟʜʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʩʚʝʪʦʬʦʨ-
ʥʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʫʩʪʨʦʡʩʪʚʘ ʟʘʛʨʘʞʜʝʥʠʷ ʧʝʨʝʝʟʜʘ, ʨʝʣʝʡʥʳʡ ʰʢʘʬ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ, 
ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʪʨʦʡʩʪʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʘʚʪʦʤʘʪʠʢʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠ-
ʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʦʡ ʢʦʤʧʣʝʢʩ. 
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ʉʊɼʄ ɸʉɼʂ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʭ ʜʣʷ ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦ ʧʦʝʟʜʥʳʭ ʧʝʨʝʜʚʠʞʝ-
ʥʠʷʭ ʥʘ ʩʪʘʥʮʠʷʭ ʠ ʧʝʨʝʛʦʥʘʭ, ʩʚʦʙʦʜʥʦʩʪʠ ʠ ʟʘʥʷʪʦʩʪʠ ʧʨʠʸʤʦ-ʦʪʧʨʘʚʦʯʥʳʭ ʧʫʪʝʡ, ʩʦʩʪʦʷʥʠʠ ʨʝʣʴʩʦ-
ʚʳʭ ʮʝʧʝʡ, ʩʪʨʝʣʦʢ ʠ ʩʠʛʥʘʣʦʚ ʩʪʘʥʮʠʡ, ʙʣʦʢ-ʫʯʘʩʪʢʦʚ ʧʝʨʝʛʦʥʦʚ, ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ ʉʊɼʄ ɸʉɼʂ ʦʙʨʘʟʫʶʪ ʠʟʦʣʠʨʦʚʘʥʥʫʶ ʛʣʦʙʘʣʴʥʫʶ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʫʶ ʩʝʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʙʦʥʝʥʪʦʚ ʩʝʪʠ ʉʊɼʄ ɸʉɼʂ ʢʘʢ ʠʥʬʦʨʤʘʮʠʝʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʘʢ 
ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʫʩʪʨʦʡʩʪʚ ɾɸʊ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʩʦʩʪʘʚʝ 
ʉʊɼʄ ɸʉɼʂ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦ-
ʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ. 

ɸʙʦʥʝʥʪʘʤʠ ʩʝʪʠ ʉʊɼʄ ɸʉɼʂ ʷʚʣʷʶʪʩʷ ʦʧʝʨʘʪʠʚʥʳʡ ʧʝʨʩʦʥʘʣ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ - ʧʦʝʟʜʥʦʡ ʜʠʩ-
ʧʝʪʯʝʨ, ʜʝʞʫʨʥʳʡ ʧʦ ʩʪʘʥʮʠʠ, ʩʤʝʥʥʳʡ ʠʥʞʝʥʝʨ ʩʣʫʞʙʳ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʩʚʷʟʠ, ʵʣʝʢʪʨʦʤʝʭʘʥʠʢ ʉʎɹ, ʘ 
ʪʘʢʞʝ ʨʫʢʦʚʦʜʷʱʠʡ ʧʝʨʩʦʥʘʣ ʜʦʨʦʛʠ ʠ ʝʸ ʩʣʫʞʙ. ʊʘʢʦʡ ʬʫʥʢʮʠʦʥʘʣ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʘʚʪʦʤʘʪʠ-
ʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ (ɸʈʄ) ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʝʟʜʥʦʡ ʩʠʪʫʘʮʠʠ ʜʠʩʧʝʪʯʝʨʩʢʠʤʠ ʩʣʫʞʙʘʤʠ, ʢʦʥ-
ʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ çʧʦ ʩʦʩʪʦʷʥʠʶè. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʜʨʫʛʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʝ 
ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʝʟʜʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 
ʦʙʲʝʢʪʦʚ ʟʘ ʣʶʙʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ɸʉɼʂ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 
ʩʦʩʪʦʷʥʠʝ ʠ ʣʦʢʘʣʠʟʦʚʘʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ - ʰʣʘʛʙʘʫʤʘ ʠ ʫʩʪʨʦʡʩʪʚ ʟʘʛʨʘʞʜʝʥʠʷ 

CROSSING DEVICE WITH UZP AT THE STATION. OUTPUT OF ACCIDENT AND MALFUNCTION 
CONTROL TO THE DSP AND DNC 

 
Ivolgin Evgeniy Alexandrovich 
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Abstract. Railroad crossings are intersections of automobile and railway tracks at the same level, which im-
mediately implies a potential danger for all road users. At crossings with intensive traffic, in addition to tech-
nical monitoring means, control can be organized by the duty officer (crossing duty officer). 
The main element that ensures the technical side of safe movement at the crossing is the APS (automatic 
crossing signaling). APS includes: automatic warning signaling (on sections without an automatic barrier); au-
tomatic traffic light signaling; automatic barrier; crossing blocking devices (CBD). The interaction of these sys-
tems, together with the organization of automobile traffic and strict observance of traffic rules by drivers of mo-
tor vehicles, ensures accident-free passage of goods and passengers. 
This article considers a technical solution to the issue of diagnostics and monitoring of railway automation de-
vices based on hardware and software of the automated dispatch control system (STDM ASDC). STDM ASDC 
performs automated control over train movement, diagnostics of the state of railway automation and teleme-
chanics units and devices, collection, transmission and display of real-time information on movements at sta-
tions and sections, vacancy and occupancy of receiving and departure tracks, the state and parameters of 
track circuits, switches and station signals, blocks participating in sections, crossing signaling. The main ad-
vantage of the solution adopted in the project is the use of a well-proven and reliably operated hardware and 
software complex. This is due to the fact that almost the entire volume of discrete information is removed from 
the lamps of the remote board, and in order to reduce the costs of cable products and installation work, a more 
preferable place to install the ASDC cabinet is the DSP (station duty officer) room at the electrical interlocking 
(EC) posts and relay cabinets of the interlocking signaling units and crossing signaling.  
Keywords: railway crossing, automatic crossing signaling, traffic light signaling, crossing blocking devices, 
relay cabinet, electrical centralization, technical means of monitoring railway automation devices, automated 
dispatch control system, hardware and software complex. 
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ʧʝʨʝʝʟʜʘ, ʧʠʪʘʥʠʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ ʬʠʜʝʨʘ, ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʩʦʩʪʦʷʥʠʝ ʣʘʤʧ ʩʚʝ-
ʪʦʬʦʨʦʚ, ʩʭʝʤ ʤʠʛʘʥʠʷ ʧʝʨʝʝʟʜʥʳʭ ʩʚʝʪʦʬʦʨʦʚ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ ʚʝʜʸʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ 
ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʫʪʝʚʳʭ ʨʝʣʝ. 

ʂʦʤʧʣʝʢʩ ʉʊɼʄ ɸʉɼʂ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʧʨʝʜʝʣʸʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ 
ʩʨʝʜʩʪʚ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʝʜʠʥʦʡ ʩʝʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʧʦʜʩʠʩʪʝʤʳ: 

- ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ - ʢʦʤʧʣʝʢʩʳ ʢʦʥʪʨʦʣʣʝʨʦʚ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʂɼʂ ʠ ʘʧʧʘʨʘʪʫʨʘ ʜʠʩʧʝʪ-
ʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ɼʂ-ʄ; 

- ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ - ʦʙʦʨʫʜʦʚʘʥʠʝ ʮʝʥʪʨʘʣʴʥʳʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʦʩʪʦʚ ʎɼʃ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 
ʨʘʙʦʯʠʭ ʤʝʩʪ ɸʈʄ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʦ-ʩʦʛʣʘʩʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʂʉʋ (ʩʝʪʝʚʘʷ ʩʪʘʥʮʠʷ ʉʉ), ʪʝʭʥʠʯʝʩʢʠʝ 
ʩʨʝʜʩʪʚʘ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʉʊɼʄ ɸʉɼʂ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩʝʪʠ 
ɸʉɼʂ ʩ ʚʥʝʰʥʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʩʝʪʷʤʠ. 

ɸʧʧʘʨʘʪʫʨʘ ɼʂ-ʄ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʧʦ ʢʘʙʝʣʴʥʦʡ ʠʣʠ ʚʦʟʜʫʰʥʦʡ ʜʚʫʭʧʨʦʚʦʜʥʦʡ ʣʠʥʠʠ 
ʩʚʷʟʠ ʩ ʣʠʥʝʡʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʠʣʠ ʧʝʨʝʝʟʜʥʳʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʧʨʠʸʤʥʫʶ ʩʪʘʥʮʠʦʥʥʫʶ ʘʧʧʘʨʘʪʫʨʫ, ʩʣʝ-
ʜʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ: 

- ʦ ʩʦʩʪʦʷʥʠʠ ʙʣʦʢ-ʫʯʘʩʪʢʦʚ (ʧʝʨʝʝʟʜʦʚ); 

- ʦ ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ ʉʎɹ (ʨʝʣʝ) ʢʘʞʜʦʡ ʩʠʛʥʘʣʴʥʦʡ 
(ʧʝʨʝʝʟʜʥʦʡ) ʫʩʪʘʥʦʚʢʠ; 

- ʦ ʚʝʣʠʯʠʥʘʭ ʥʘʧʨʷʞʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʢʘʞʜʦʡ ʩʠʛʥʘʣʴʥʦʡ ʫʩʪʘʥʦʚ-
ʢʝ (ʧʝʨʝʝʟʜʝ). 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ɸʧʧʘʨʘʪʫʨʳ ɼʂ-ʄ ʷʚʣʷʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʣʠʥʝʡ-
ʥʳʡ ʤʦʜʫʣʴʥʳʡ ʄɸʃ1-ʄ (ʜʘʣʝʝ ʄɸʃ1-ʄ)ʠ ʛʝʥʝʨʘʪʦʨ ʣʠʥʝʡʥʳʭ ʩʠʛʥʘʣʦʚ ɻʃʉ2. 

ʄɸʃ1-ʄ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩʠʥʫʩʦʠ-
ʜʘʣʴʥʦʡ ʬʦʨʤʳ ʧʦ ʦʜʥʦʤʫ ʠʟ ʚʦʩʴʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʚʭʦʜʦʚ ʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
ʚʭʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʚʳʭʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʜʚʦʠʯʥʳʡ ʢʦʜ. 

ɻʝʥʝʨʘʪʦʨ ʣʠʥʝʡʥʳʭ ʩʠʛʥʘʣʦʚ ɻʃʉ2 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʙʦʨʘ ʜʠʩʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʦʥʪʨʦ-
ʣʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʸʤʘ ʮʠʬʨʦʚʦʛʦ ʢʦʜʘ ʦʪ ʄɸʃ 1-ʄ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘ-
ʮʠʠ ʚ ʜʚʫʭʧʨʦʚʦʜʥʫʶ ʣʠʥʠʶ ʩʚʷʟʠ. ɻʃʉ2 ʚʳʧʫʩʢʘʝʪʩʷ ʚ 24 ʤʦʜʠʬʠʢʘʮʠʷʭ: ɻʃʉ2-1...ɻʃʉ2-24.  

ɼʨʫʛʠʝ ʙʣʦʢʠ ʠ ʤʦʜʫʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʲʸʤ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʠʩʪʝʤ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʩ ʫʞʝ 
ʧʨʠʤʝʥʸʥʥʳʭ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʧʠʪʘʥʠʝ ʙʣʦʢʦʚ ʠ ʤʦʜʫʣʝʡ. 

ɺ ʧʨʝʜʣʦʞʝʥʥʦʤ ʨʝʰʝʥʠʠ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʧʝʨʝʝʟʜ ʙʳʣ ʦʙʦʨʫʜʦʚʘʥ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʝ-
ʨʝʝʟʜʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʝʡ ʧʦ ʊʄʇ ɸʇʉ-04. ʋʚʝʣʠʯʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʦʪʦʢʘ, ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʜʦ-
ʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʦʜʠʪʝʣʝʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚʳʟʚʘʣʠ ʨʦʩʪ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʧʝʨʝʝʟʜʝ. ɹʳ-
ʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʝʨʝʝʟʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʟʘʛʨʘʞʜʝʥʠʷ. ʇʨʝʜ-
ʣʦʞʝʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʢʦʩʥʫʣʘʩʴ ʠ ʩʠʩʪʝʤ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʨʘʤʢʘʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʘ ʖʛʦ-
ɺʦʩʪʦʯʥʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ çʛʣʘʚʥʦʛʦ ʭʦʜʘè ʈʷʞʢʩ ï ʏʝʨʪʢʦʚʦ ï ɺʘʣʫʡʢʠ.  

ɺʥʝʜʨʸʥʥʳʝ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʠ ʩʦʩʪʦʷʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʝʨʝ-
ʝʟʜʝ ʠ ʧʦʟʚʦʣʠʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʙʦʪʦʡ ʩʘʤʦʛʦ ʧʝʨʝʝʟʜʘ, ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ 
ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʪʝʢʫ-
ʱʠʡ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʝʟʜʘ. 

ɼʨʫʛʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʷʚʣʷʝʪʩʷ çʦʙʢʘʪʢʘè ʝʛʦ ʥʘ ʦʪʜʝʣʴʥʦʤ ʧʝʨʝʝʟʜʝ ʩ ʜʘʣʴ-
ʥʝʡʰʠʤ ʪʠʨʘʞʠʨʦʚʘʥʠʝʤ ʥʘ ʩʝʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. 
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ǲǣǩ 400,470,2,.31 

ǯǟǰǶǤǱ ǰǟǫǭǱǤǶǬǭǢǭ ǲǶǟǰǱǩǟ 
ǬǤǳǱǤǮǯǭǡǭǣǟ 

 
 

ǪȄȀȄȃȄȁ ǡȇȑǿȊȇȈ ǼȃȒǿȏȃȍȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʀʞʝʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ʊ. ʂʘʣʘʰʥʠʢʦʚʘè 
 

 
ɻʛʞʝʞʦʡʞ 
ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʦʙʝʩ-
ʧʝʯʝʥʠʷ ʠʭ ʥʘʜʝʞʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦʯʥʳʡ ʨʘʩʯʝʪ ʩʘʤʦʪʝʯʥʦʛʦ ʫʯʘʩʪʢʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 
ʨʝʞʠʤʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ, ʠʟʙʝʞʘʪʴ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠ-
ʩʪʝʤʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʥʳʝ ʧʦʜ-
ʭʦʜr ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʩʘʤʦʪʝʯʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʘʢʪʦʨʳ, 
ʚʣʠʷʶʱʠʝ ʥʘ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʝʬʪʝʧʨʦʚʦʜʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʢ ʨʘʟʚʠʪʠʶ ʠʥʪʝʣʣʠ-
ʛʝʥʪʥʳʭ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʥʝʬʪʠ [1]. 

ʊʙʥʧʫʞʰʦʴʞ ʬʰʙʪʫʣʡ ʦʞʭʫʞʨʩʧʛʧʝʙ. 
ʉʘʤʦʪʝʯʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʫʯʘʩʪʦʢ [x1, x2] ʪʨʫʙʦʧʨʦʚʦʜʘ, ʥʘ ʢʦʪʦʨʦʤ ʥʝʬʪʴ ʜʚʠʞʝʪʩʷ ʥʝʧʦʣʥʳʤ ʩʝ-

ʯʝʥʠʝʤ (ʩʘʤʦʪʝʢʦʤ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ (ʨʠʩ.1). 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʘʩʯʝʪʫ ʩʘʤʦʪʝʯʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝʬʪʝʧʨʦʚʦʜʘ, 
ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʚʦʡʩʪʚ ʥʝʬʪʠ. ʇʨʦʚʝʜʝʥ ʦʮʝʥʦʯʥʳʡ ʘʥʘʣʠʟ 
ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʷʟʢʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ, ʥʘ ʨʝʞʠʤʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɺ ʨʝʟʫʣʴ-
ʪʘʪʝ ʧʦʣʫʯʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, 
ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʬʪʝʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʥʝʬʪʝʧʨʦʚʦʜʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʅʝʬʪʴ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʢʣʦʥ, ʩʘʤʦʪʝʯʥʳʡ ʫʯʘʩʪʦʢ; ʥʘʧʦʨ; ʪʨʫʙʦʧʨʦʚʦʜ. 
 

CALCULATION OF THE GRAVITY SECTION OF THE OIL PIPELINE 
 

Lebedev Vitaly Eduardovich 
 
Abstract: The paper presents a methodological approach to calculating the gravity section of an oil pipeline 
based on the analysis of hydrodynamic processes and properties of oil. An estimated analysis of the influence 
of factors such as viscosity, temperature and pressure on transportation modes has been carried out. As a 
result, practical recommendations have been obtained for determining optimal operating parameters, which 
contributes to improving the reliability and safety of oil pipeline systems. The results obtained can be used to 
improve the efficiency of pipeline design and operation, as well as to implement automated control systems. 
Keywords: Oil, hydraulic slope, gravity section; pressure; pipeline. 
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ʉʡʪ. 1. ʊʮʞʥʙ ʪʙʥʧʫʞʰʦʧʜʧ ʬʰʙʪʫʣʙ ʦʞʭʫʞʨʩʧʛʧʝʙ 

 
ɼʘʚʣʝʥʠʝ ʧʘʨʦʛʘʟʦʚʦʡ ʧʦʣʦʩʪʠ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʳʤ ʨʘʚʥʳʤ ʜʘʚʣʝʥʠʶ pʫ ʫʧʨʫʛʦʩʪʠ 

ʥʘʩʳʱʝʥʥʳʭ ʧʘʨʦʚ ʜʘʥʥʦʡ ʥʝʬʪʠ, ʧʦʵʪʦʤʫ ʪʝʯʝʥʠʝ ʥʘ ʩʘʤʦʪʝʯʥʦʤ ʫʯʘʩʪʢʝ ʥʘʟʳʚʘʝʪʩʷ ʙʝʟʥʘʧʦʨʥʳʤ. 

ʆʜʥʘʢʦ ʨʘʟʥʦʩʪʴ ʥʘʧʦʨʦʚ ʤʝʞʜʫ ʩʝʯʝʥʠʷʤʠ (  ʥʘʯʘʣʦʤ ʩʘʤʦʪʝʯʥʦʛʦ ʫʯʘʩʪʢʘ) ʠ ( ʢʦʥʮʦʤ ʩʘʤʦʪʝʯ-

ʥʦʛʦ ʫʯʘʩʪʢʘ) ʚʩʝ ʞʝ ʩʫʱʝʩʪʚʫʝʪ, ʦʥʘ ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ  ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʚʳʩʦʪ ʵʪʠʭ ʩʝʯʝʥʠʡ. 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʩʘʤʦʪʝʯʥʳʝ ʫʯʘʩʪʢʠ ʨʘʩʩʣʦʝʥʥʳʤ ʪʝʯʝʥʠʝʤ ʞʠʜʢʦʩʪʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ 
ʥʘ ʥʠʩʭʦʜʷʱʠʭ ʫʯʘʩʪʢʘʭ ʥʝʬʪʝʧʨʦʚʦʜʘ. 

ʅʘʯʘʣʦ  ʢʘʞʜʦʛʦ ʩʘʤʦʪʝʯʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʚʘʣʴʥʦʡ ʪʦʯʢʦʡ. ʇʝʨʝʚʘʣʴʥʘʷ ʪʦʯʢʘ 

ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʦʜʥʦʡ ʠʟ ʚʝʨʰʠʥ ʧʨʦʬʠʣʷ ʪʨʫʙʦʧʨʦʚʦʜʘ. 
ʃʠʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʢʣʦʥʘ ʥʘ ʩʘʤʦʪʝʯʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʭʦʜʠʪ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʬʠʣʶ ʪʨʫʙʦ-

ʧʨʦʚʦʜʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ  ʥʘʜ ʥʠʤ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʢʣʦʥ iʩ ʥʘ ʩʘʤʦʪʝʯʥʦʤ 

ʫʯʘʩʪʢʝ ʨʘʚʝʥ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʪʘʥʛʝʥʩʘ ʫʛʣʘ Ŭʧ ʥʘʢʣʦʥʘ ʧʨʦʬʠʣʷ ʥʝʬʪʝʧʨʦʚʦʜʘ ʛʦʨʠʟʦʥʪʫ: 

 [2]. 

ʈʘʩʭʦʜ ʥʝʬʪʠ ʥʘ ʩʘʤʦʪʝʯʥʦʤ ʫʯʘʩʪʢʝ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʨʘʚʝʥ ʨʘʩʭʦʜʫ  ʥʝʬʪʠ ʟʘʧʦʣʥʝʥ-

ʥʳʭ ʩʝʯʝʥʠʷʭ ʪʨʫʙʦʧʨʦʚʦʜʘ: 
 

,                                                                   (1) 

 
ʀʟ ʯʝʛʦ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ  ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘ ʩʘʤʦʪʝʯʥʦʤ ʫʯʘʩʪʢʝ ʙʦʣʴʰʝ 

ʩʢʦʨʦʩʪʠ  ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʥʘ ʟʘʧʦʣʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʧʣʦʱʘʜʴ ʯʘʩʪʠ 

ʩʝʯʝʥʠʷ, ʟʘʥʷʪʦʛʦ ʞʠʜʢʦʩʪʴʶ ʥʘ ʢʘʞʜʦʤ ʩʘʤʦʪʝʯʥʦʤ ʫʯʘʩʪʢʝ, ʤʝʥʴʰʝ ʧʣʦʱʘʜʠ  ʧʦʣʥʦʛʦ ʩʝʯʝʥʠʷ 

ʪʨʫʙʦʧʨʦʚʦʜʘ:  

ʉʪʝʧʝʥʴ  ʟʘʧʦʣʥʝʥʠʷ ʩʘʤʦʪʝʯʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝʬʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ʆʥʘ ʟʘ-

ʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ  ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʢʣʦʥʦʚ ʥʘ ʩʘʤʦʪʝʯʥʦʤ ʫʯʘʩʪʢʝ  ʥʘ ʫʯʘʩʪ-

ʢʘʭ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʧʦʣʥʦʩʪʴʶ  ʟʘʧʦʣʥʝʥʥʳʭ ʥʝʬʪʴʶ  

ʆʙʦʙʱʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʣʘʩʪʠ ʙʝʟʥʘʧʦʨʥʳʭ ʪʝʯʝʥʠʡ ʢʘʥʘʣʘʭ ʢʨʫʛʦʚʦʛʦ ʩʝʯʝ-
ʥʠʷ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʘʧʧʨʦʢʩʠʤʘʮʠʦʥʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʝʧʝʥʠ ʟʘʧʦʣʥʝʥʠʷ 
ʩʝʯʝʥʠʷ ʪʨʫʙʳ ʥʝʬʪʴʶ ʥʘ ʩʘʤʦʪʝʯʥʦʤ ʫʯʘʩʪʢʝ ʧʨʠ ʨʘʩʩʣʦʝʥʥʦʤ ʪʝʯʝʥʠʠ. 

ɽʩʣʠ ʪʦ  ɻ ʪʦʤ ʩʣʫʯʘʝ ʩʝʯʝʥʠʝ ʪʨʫʙʳ ʟʘʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 
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ɽʩʣʠ  ʪʦ 

 

,                                                    (2) 

 

ʝʩʣʠ ʪʦ 

 

. 

 
ʌʦʨʤʫʣʳ (2) ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʩʪʝʧʝʥʴ ʟʘʧʦʣʥʝʥʠʷ  ʩʝʯʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ ʥʝʬʪʴʶ ʧʦ ʠʟ-

ʚʝʩʪʥʦʤʫ ʦʪʥʦʰʝʥʠʶ  ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʢʣʦʥʦʚ  ʥʘ ʥʘʧʦʨʥʦʤ ʩʘʤʦʪʝʯʥʦʤ ʫʯʘʩʪʢʘʭ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ [3]. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ (ʨʠʩ. 2). 
 

 
ʉʡʪ. 2. ʉʞʠʬʤʵʫʙʫʴ ʩʙʪʰʞʫʙ. z(x) - ʨʩʧʭʡʤʵ ʫʩʬʚʧʨʩʧʛʧʝʙ (ʠʞʤʞʦʙʸ ʤʡʦʡʸ) ʡ ʤʡʦʡʷ  
ʜʡʝʩʙʛʤʡʰʞʪʣʧʜʧ ʬʣʤʧʦʙ, ʧʫʩʙʟʙʷʲʬʷ ʨʙʝʞʦʡʞ ʦʙʨʧʩʙ H(x) ʦʙ ʬʰʙʪʫʣʞ ʫʩʬʚʧʨʩʧʛʧʝʙ 

 (ʣʩʙʪʦʙʸ ʤʡʦʡʸ) 
 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʚʠʜʥʦ, ʜʣʷ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʜʘʚʣʝʥʠʝ ʚ ʥʘʯʘʣʝ ʪʨʫʙʦʧʨʦʚʦʜʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 5,45 ʄʇʘ, ʨʘʩʭʦʜ ʧʝʨʝʢʘʯʢʠ 839,7 ʤ3/ʯ. 
 
ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʩʘʤʦʪʝʯʥʦʛʦ ʫʯʘʩʪʢʘ 

ʥʝʬʪʝʧʨʦʚʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʝʛʦ ʨʝʞʠʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʤʦʩʪʴ ʫʯʝʪʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɺʥʝʜʨʝʥʠʝ ʧʨʝʜ-
ʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʥʝʬʪʝʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʭ 
ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʨʘʟʚʠʪʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʪʦʯʥʳʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚ 
ʫʧʨʘʚʣʝʥʠʠ ʥʝʬʪʝʧʨʦʚʦʜʘʤʠ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 
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ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. ʉʧʨʘʚʦʯʥʠʢ ʦʪ ʘʚʪʦʨʦʚ 24 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ URL: 

https://spravochnick.ru/definitions/samotechnyy-uchastok-magistralnogo-truboprovoda/ (10.06.2025) 
2. ɼʠʜʢʦʚʩʢʘʷ ɸ.ʉ., ʃʫʨʴʝ ʄ.ɺ. ʂʦʤʧʴʶʪʝʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ï ʄ.: ɻʋʇ ʀʟʜʘʪʝʣʴʩʪʚʦ çʅʝʬʪʴ ʠ ʭʠʤʠʢʘʪ ʛʘʟè ʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʤ. ʀ.ʄ. 
ɻʫʙʢʠʥʘ, 2002. ï 126 ʩ. 

3. ʀʥʬʦʧʝʜʠʷ ʜʣʷ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ URL: 
https://infopedia.su/25x1191e.html (10.06.2025) 
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ǮǭǡǺǷǤǬǧǤ ǩǟǶǤǰǱǡǟ ǰǠǭǯǩǧ 
ǧǬǱǤǢǯǟǪǻǬǺǴ ǫǧǩǯǭǰǴǤǫ8 ǯǤǷǤǬǧǤ 
ǮǯǭǠǪǤǫǺ ǦǟǰǭǯǤǬǧǾ ǡǟǩǲǲǫǬǭǢǭ 
ǦǟǴǡǟǱǟ ǧ ǵǟǯǟǮǧǬ Ǭǟ ǫǤǱǟǪǪǧǦǟǵǧǧ 
ǩǯǧǰǱǟǪǪǭǡ 

ǱȄȏȄȔȍȁ ǣǿȌȇȊǿ ǭȊȄȂȍȁȇȖ, 
ʩʪʫʜʝʥʪ 

ǱȒȂǿȏȄȁ ǟȊȄȉȐȄȈ ǰȁȞȑȍȐȊǿȁȍȁȇȖ 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʌɻɹʆʋ ɺʆ çʆɻʋ ʠʤ. ʀ.ʉ. ʊʫʨʛʝʥʝʚʘè 
 

 
ɺ ʧʨʦʮʝʩʩʝ ʤʦʥʪʘʞʘ ʢʨʠʩʪʘʣʣʦʚ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʠʢʨʦʩʭʝʤ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʢʘʭ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʥʪʘʞʘ ʚʳʷʚʣʝʥʘ ʧʨʦʙʣʝʤʘ: ʟʘʩʦʨʝʥʠʝ ʚʘʢʫʫʤʥʦʛʦ ʟʘʭʚʘʪʘ ʦʩʢʦʣʢʘʤʠ ʢʨʠʩʪʘʣʣʦʚ, ʦʩʪʘʶʱʠʤʠ-
ʩʷ ʥʘ ʘʜʛʝʟʠʚʥʦʡ ʧʣʸʥʢʝ ʧʦʩʣʝ ʩʢʨʘʡʙʠʨʦʚʘʥʠʷ (ʨʘʟʜʝʣʝʥʠʷ) ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʧʣʘʩʪʠʥʳ ʥʘ ʦʪʜʝʣʴ-
ʥʳʝ ʢʨʠʩʪʘʣʣʳ (ʈʠʩ. 1).  

ʆʩʢʦʣʢʠ, ʧʨʠʣʠʧʘʶʱʠʝ ʢ ʚʘʢʫʫʤʥʦʤʫ ʟʘʭʚʘʪʫ, ʚʳʟʳʚʘʶʪ ʥʘ ʤʝʪʘʣʣʠʟʘʮʠʠ ʢʨʠʩʪʘʣʣʦʚ ʮʘʨʘʧʠʥʳ, 
ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʚʠʜʥʳ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʚʠʟʫʘʣʴʥʦʤ ʢʦʥʪʨʦʣʝ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʩʚʝʨʭʫ, ʥʦ ʩʪʘʥʦʚʷʪ-
ʩʷ ʟʘʤʝʪʥʳʤʠ ʧʨʠ ʦʩʤʦʪʨʝ ʧʦʜ ʫʛʣʦʤ. ʕʪʦ ʩʦʟʜʘʸʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʩʝʨʠʡʥʦʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʛʣʦʚʦʡ ʦʩʤʦʪʨ ʢʘʞʜʦʛʦ ʧʨʠʙʦʨʘ ʦʧʝʨʘʪʦʨʦʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʦʙʥʘ-
ʨʫʞʝʥʠʷ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [1, ʩ. 4]. ʏʸʨʥʦ-ʙʝʣʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ 
ʜʠʩʧʣʝʝ ʫʩʪʘʥʦʚʢʠ ʚʦ ʚʨʝʤʷ ʤʦʥʪʘʞʘ (ʈʠʩ. 2) ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʜʝʬʝʢʪʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʦʙʣʝʤʝ ʟʘʩʦʨʝʥʠʷ ʚʘʢʫʫʤʥʦʛʦ ʟʘʭʚʘʪʘ ʢʨʠʩʪʘʣʣʦʚ ʥʘ ʫʩʪʘʥʦʚʢʝ ʘʚ-
ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʪʘʞʘ, ʚʳʟʳʚʘʶʱʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʮʘʨʘʧʠʥ ʥʘ ʤʝʪʘʣʣʠʟʘʮʠʠ. ʇʨʝʜʣʦʞʝʥʳ ʨʝʰʝʥʠʷ: 
ʢʘʤʝʨʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ʢʨʠʩʪʘʣʣʦʚ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʎʘʨʘʧʠʥʳ, ʢʦʥʪʨʦʣʴ, ʢʨʠʩʪʘʣʣʳ, ʢʘʯʝʩʪʚʦ, ʀʄʉ, ʦʧʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ. 
 

IMPROVING THE QUALITY OF INTEGRATED CIRCUIT ASSEMBLY: SOLVING THE PROBLEM OF 
VACUUM GRIPPER CONTAMINATION AND SCRATCHES ON CRYSTAL METALLIZATION 

 
Terekhov Danila Olegovich, 

Tugarev Alexey Svyatoslavovich 
 
Abstract: The article addresses the issue of contamination of the vacuum gripper used for crystals on the au-
tomatic assembly machine, which leads to the formation of scratches on the metallization. Proposed solutions 
include a real-time camera and preliminary cleaning of the crystals.  
Keywords: scratches, control, crystals, quality, integrated circuits, optical control. 
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ʉʡʪ. 1. ɻʙʣʬʬʥʦʴʢ ʠʙʮʛʙʫ ʪ ʦʙʤʡʨʱʡʥʡ ʧʪʣʧʤʣʙʥʡ 

 

 
ʉʡʪ. 2. ʁʠʧʚʩʙʟʞʦʡʞ ʪ ʝʡʪʨʤʞʸ ʛʧ ʛʩʞʥʸ ʥʧʦʫʙʟʙ ʣʩʡʪʫʙʤʤʧʛ 
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ʇʦʩʣʝʜʩʪʚʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʦʩʪʘʚʣʝʥʥʳʝ ʟʘʭʚʘʪʦʤ ʮʘʨʘʧʠʥʳ, ʟʘʤʝʪʥʳʝ ʪʦʣʴʢʦ 
ʧʦʜ ʫʛʣʦʤ ʢ ʤʠʢʨʦʩʢʦʧʫ. ʅʘ ʈʠʩ. 3 ʧʦʢʘʟʘʥ ʚʠʜ ʩʚʝʨʭʫ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʡ ʫʚʠʜʝʪʴ ʮʘ-
ʨʘʧʠʥʳ.  ʅʘ ʈʠʩ. 4 ʧʦʢʘʟʘʥ ʚʠʜ ʧʦʜ ʫʛʣʦʤ ï ʮʘʨʘʧʠʥʳ ʥʘʙʣʶʜʘʶʪʩʷ ʭʦʨʦʰʦ. 

 

 
ʉʡʪ. 3. ʏʙʩʙʨʡʦʴ ʦʙ ʣʩʡʪʫʙʤʤʙʮ ð ʛʡʝ ʪʛʞʩʮʬ ʨʧʝ ʥʡʣʩʧʪʣʧʨʧʥ 

 

 
ʉʡʪ. 4. ɻʡʝ ʯʙʩʙʨʡʦ ʨʧʝ ʬʜʤʧʥ 
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ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʧʝʨʘʪʦʨ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʤʦʪʨʝʪʴ ʥʘ ʢʘʞʜʳʡ ʧʨʠʙʦʨ ʧʦʜ ʫʛʣʦʤ, ʪʘʢ ʢʘʢ ʵʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ 
ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʷʪ ʩʢʦʨʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʟʘʩʦʨʝʥʠʷ ʚʘʢʫʫʤʥʦʛʦ ʟʘʭʚʘʪʘ ʦʩʢʦʣʢʘʤʠ ʢʨʠʩʪʘʣʣʦʚ ʧʦʩʣʝ ʩʢʨʘʡʙʠʨʦ-
ʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʮʘʨʘʧʠʥ ʥʘ ʢʨʠʩʪʘʣʣʘʭ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʦʪʜʝʣʴʥʦ ʠʣʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

1. ɺʥʝʜʨʝʥʠʝ ʵʪʘʧʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʢʨʠʩʪʘʣʣʦʚ ʧʦʩʣʝ ʩʢʨʘʡʙʠʨʦʚʘʥʠʷ, ʥʦ ʜʦ ʠʭ ʧʝʨʝ-
ʥʦʩʘ ʥʘ ʤʦʥʪʘʞ, ʧʦʟʚʦʣʠʪ ʫʜʘʣʠʪʴ ʦʩʢʦʣʢʠ, ʦʩʪʘʶʱʠʝʩʷ ʥʘ ʘʜʛʝʟʠʚʥʦʡ ʧʣʝʥʢʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠ-
ʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʠʦʥʥʦʛʦ ʜʫʰʘ, ʧʣʘʟʤʝʥʥʦʡ ʦʯʠʩʪʢʠ ʠʣʠ ʤʷʛʢʦʡ ʚʦʟʜʫʰʥʦʡ ʧʨʦʜʫʚʢʠ, ʯʪʦʙʳ ʤʠʥʠʤʠ-
ʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ, ʧʦʧʘʜʘʶʱʠʭ ʥʘ ʚʘʢʫʫʤʥʳʡ ʟʘʭʚʘʪ. 

2. ʋʩʪʘʥʦʚʢʘ ʢʘʤʝʨʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʜʣʷ ʦʧʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 
ʋʩʪʘʥʦʚʢʘ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢʘʤʝʨʳ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʚ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʫʶ ʫʩʪʘʥʦʚʢʫ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʜ ʨʘʟ-
ʣʠʯʥʳʤʠ ʫʛʣʘʤʠ ʦʙʟʦʨʘ. ʂʘʤʝʨʘ ʙʫʜʝʪ ʚʳʚʦʜʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʤʦʥʠʪʦʨ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʦʧʝʨʘʪʦʨʫ 
ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʢʨʠʩʪʘʣʣʦʚ ʥʘ ʧʨʝʜʤʝʪ ʮʘʨʘʧʠʥ ʠ ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ, ʚʳ-
ʟʚʘʥʥʳʭ ʦʩʢʦʣʢʘʤʠ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʫʯʥʦʛʦ ʦʩʤʦʪʨʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. ʀʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʢʘʤʝʨʳ ʩ ʧʦʚʦʨʦʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʦʙʲʝʢʪʠʚʘʤʠ ʦʙʝʩʧʝʯʠʪ ʚʠʜʠʤʦʩʪʴ ʜʝʬʝʢ-
ʪʦʚ, ʥʝʟʘʤʝʪʥʳʭ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʦʩʤʦʪʨʝ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʧʝʨʘʪʦʨ ʩʤʦʞʝʪ ʦʧʝʨʘʪʠʚʥʦ ʠʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʪʴ ʮʘʨʘʧʠʥʳ ʠ ʜʨʫʛʠʝ ʜʝʬʝʢʪʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʝʤʫ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʠ, ʧʨʠ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ, ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʮʝʩʩ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʯʠʩʪʢʠ ʟʘʭʚʘʪʘ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʨʝʰʝʥʠʷ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ʢʨʠʩʪʘʣʣʦʚ ʧʦʩʣʝ ʩʢʨʘʡʙʠʨʦʚʘʥʠʷ ʠ ʫʩʪʘ-
ʥʦʚʢʘ ʢʘʤʝʨʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ï ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʩʦʨʝʥʠʷ ʚʘʢʫʫʤʥʦʛʦ ʟʘʭʚʘ-
ʪʘ ʦʩʢʦʣʢʘʤʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʮʘʨʘʧʠʥ ʥʘ ʢʨʠʩʪʘʣʣʘʭ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʢʨʠʩʪʘʣʣʦʚ ʠ ʫʩʪʘʥʦʚʢʫ ʢʘʤʝʨʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʙʨʘʢʘ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʄʝʡʣʠʮʝʚ ɺ.ʀ. ʂʦʨʧʫʩʠʨʦʚʘʥʠʝ ʤʥʦʛʦʚʳʚʦʜʥʳʭ ʤʠʢʨʦʤʦʜʫʣʝʡ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʢʦʨʧʫʩʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ DAF // ɺʝʢʪʦʨ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 2017. ˉ5 (34). ʉ. 52-64. 
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ǲǣǩ 40 

ǮǭǡǺǷǤǬǧǤ ǩǟǶǤǰǱǡǟ ǮǯǭǵǤǰǰǟ ǭǱǠǭǯǟ ǧ 
ǭǠǲǶǤǬǧǾ ǰǭǱǯǲǣǬǧǩǭǡ ǡ ǬǟǲǩǭǤǫǩǧǴ 
ǮǯǭǤǩǱǟǴ ǧ ǰǱǟǯǱǟǮǟǴ ǰ ǮǭǫǭǸǻǽ 
IT-ǯǤǷǤǬǧǨ  

ǩȍȊȍȐȍȁǿ ǭȊțȂǿ ǡȊǿȃȇȋȇȏȍȁȌǿ* 
ʜ.ʪ.ʥ, ʧʨʦʬʝʩʩʦʨ 

ǰȍȀȍȊȄȁȐȉȇȈ ǣǿȌȇȇȊ ǡȊǿȃȇȋȇȏȍȁȇȖ 
ʤʘʛʠʩʪʨ 

ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦè 
 

 
ɻʛʞʝʞʦʡʞ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʩʪʘʨʪʘʧʦʚ ʠ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʝʢʪʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʧʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ 

ɹʦʦʧʫʙʯʡʸ: ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʘʯʝʩʪʚʘ 
ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʫʪʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩʦʤ ʦʪʙʦʨʘ ʠ ʦʙʫʯʝʥʠʷ 
ʩʦʪʨʫʜʥʠʢʦʚ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘ ʘʚʪʦʨʘʤʠ ʩʬʦʨʤʠʨʦʚʘʥʘ 
ʤʦʜʝʣʴ AS IS. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʢʘʞʜʦʤ ʠʟ ʧʦʜʧʨʦʮʝʩʩʦʚ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʩ 
ʮʝʣʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʢʪʫʘʣʴʥʳʭ IT-ʩʝʨʚʠʩʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʙʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  ʇʨʝʜʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 
ʧʨʦʮʝʩʩʘ ʦʪʙʦʨʘ ʠ ʦʙʫʯʝʥʠʷ ʨʝʰʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʨʝ-
ʰʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʦʮʝʩʩ ʦʪʙʦʨʘ ʠ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, IT-ʨʝʰʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢ-
ʮʠʠ, ʥʘʫʢʦʝʤʢʠʝ ʧʨʦʝʢʪʳ.  
 

IMPROVING THE QUALITY OF SELECTION AND TRAINING OF EMPLOYEES IN KNOWLEDGE-
INTENSIVE PROJECTS AND STARTUPS USING IT SOLUTIONS 

 
Kolosova Olga Vladimirovna, 

Sobolevsky Daniil Vladimirovich 
 
Annotation: the article considers the possibility of increasing the level of employee competence and the quali-
ty of manufactured products through effective management, in particular, the process of selection and training 
of employees. Based on the data on the existing representation of the process, the authors formed the AS IS 
model. The main problems in each of the subprocesses were identified. The market analysis was conducted to 
identify relevant IT services for solving the problems under consideration, including using artificial intelligence. 
The most suitable solutions for optimizing the selection and training process are proposed and the positive 
aspects of using these solutions are determined compared to those currently used. 
Keywords: the process of selecting and training employees, IT solutions, improving product quality, science-
intensive projects. 
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ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʦʪʙʦʨʘ ʠ ʦʙʫ-
ʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 
ʫʩʧʝʰʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʪʝʢʫʱʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʜʘʥ-
ʥʦʤʫ ʧʨʦʮʝʩʩʫ; ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʝʛʦ ʨʝʘʣʠʟʘʮʠʝʡ; ʧʦʜʦʙʨʘʥʳ 
ʚʦʟʤʦʞʥʳʝ ʘʢʪʫʘʣʴʥʳʝ IT-ʩʝʨʚʠʩʳ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ; ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʣʶʩʳ ʦʪ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʇʪʦʧʛʦʙʸ ʰʙʪʫʵ 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʧʦʜʙʦʨʘ ʠ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʨʘʩʩʤʦʪʨʝʥ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʦʩʪʦʷʥʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʳʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʭ. 
ʇʨʦʮʝʩʩ ʧʦʠʩʢʘ ʠ ʘʜʘʧʪʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʨʝʤʷ ʟʘʪʨʘʪʥʳʤ ʠ ʪʨʝʙʫʶʱʠʤ ʩʝʨʴʝʟʥʦʛʦ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʘʢ ʨʝʢʨʫʪʝʨʘ, ʪʘʢ ʠ ʩʦʠʩʢʘʪʝʣʷ 
[1]. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʧʦʠʩʢʝ ʩʦʪʨʫʜʥʠʢʦʚ: 

¶ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ; 

¶ ʛʠʙʢʦʩʪʴ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʚʳʢʘʭ; 

¶ ʙʳʩʪʨʳʡ ʨʦʩʪ ʧʨʦʝʢʪʘ; 

¶ ʢʫʣʴʪʫʨʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ. 
ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʦʙʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷ-

ʥʠʠ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʠ ʦʪʙʦʨʘ ʩʦʪʨʫʜʥʠʢʦʚ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʤ ʚʠʟʫʘʣʠʟʘʮʠʶ ʨʝʘʣʠʟʘʮʠʠ 
ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʦʪʘʮʠʠ BPMN (ʨʠʩ. 1 ʠ 2). 

 

 
ʉʡʪ. 1. ʈʩʧʯʞʪʪ ʨʧʝʚʧʩʙ ʪʧʫʩʬʝʦʡʣʙ 

 

 
ʉʡʪ. 2. ʈʩʧʯʞʪʪ ʧʚʬʰʞʦʡʸ ʪʧʫʩʬʝʦʡʣʧʛ 

 
ɹʣʘʛʦʜʘʨʷ ʜʘʥʥʳʤ ʠʣʣʶʩʪʨʘʮʠʷʤ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʩʦ-

ʩʪʘʚʥʳʤʠ ʠ ʤʦʛʫʪ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 
ʢʘʞʜʦʤ ʠʟ  ʩʫʱʝʩʪʚʫʶʪ ʮʠʢʣʠʯʥʳʝ ʧʦʜʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʚʝʪʘʤʠ ʥʘ ʚʦʧʨʦʩʳ. ɺ ʩʚʷʟʠ ʩ ʢʦʤ-
ʧʣʝʢʩʥʦʩʪʴʶ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʘʥʘʣʠʟʫʝʤ ʠʭ ʧʦʜʧʨʦʮʝʩʩʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʚʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ 
ʧʨʦʙʣʝʤʳ ʧʨʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ.  

ʇʝʨʚʳʝ ʧʨʦʙʣʝʤʳ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʜʙʦʨʘ ʩʦʪʨʫʜʥʠʢʘ ʤʦʛʫʪ ʚʩʪʨʝʪʠʪʴʩʷ ʥʘ ʧʦʜʧʨʦʮʝʩ-
ʩʝ çʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʥʜʠʜʘʪʫè. ʊʘʢ ʢʘʢ ʚ ʩʚʷʟʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʝʢ-
ʪʦʚ ʩʦʪʨʫʜʥʠʢʠ ʟʘʯʘʩʪʫʶ ʜʦʣʞʥʳ ʙʳʪʴ ʤʫʣʴʪʠʢʦʤʧʝʪʝʥʪʥʳ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʙʣʘʜʘʪʴ ʫʥʠʢʘʣʴʥʳʤʠ 
ʥʘʚʳʢʘʤʠ, ʟʘʜʘʯʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʚʨʝʤʷ- ʠ ʪʨʫʜʦʟʘʪʨʘʪʥʦʡ ʠ ʪʨʝʙʦʚʘʪʴ 
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ʧʨʠʚʣʝʯʝʥʠʷ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʩ ʙʦʣʴʰʠʤ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʠ, 
ʯʪʦ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠʟʜʝʨʞʠ. ʅʦ ʚ ʙʦʣʴʰʝʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʚʣʝʯʴ ʜʦ-
ʩʪʘʪʦʯʥʦ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʜʣʷ ʧʦʤʦʱʠ, ʧʦʵʪʦʤʫ ʢʦʤʧʝʪʝʥʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ ʠ ʨʝʢʨʫ-
ʪʝʨʘ (ʧʨʠ ʥʘʣʠʯʠʠ) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ, ʪʘʢ ʢʘʢ ʦʪʙʦʨ ʩʦʪʨʫʜʥʠʢʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʤ-
ʧʝʪʝʥʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʨʝʘʣʠʟʘʮʠʠ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʝʱʝ ʙʦʣʝʝ ʘʢʪʫʣʴʥʦʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ.  

ʉʣʝʜʫʶʱʠʡ ʧʦʜʧʨʦʮʝʩʩ çʘʥʘʣʠʟ ʠ ʧʦʜʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʚʘʢʘʥʩʠʡè ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʧʦ-
ʚʳʰʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʳʚʘʷʩʴ ʪʦʣʴʢʦ ʥʘ ʪʝʢʩʪʦʚʦʤ ʦʧʠʩʘʥʠʠ ʚʘʞʥʦ ʧʝʨʚʠʯʥʦ 
ʦʮʝʥʠʪʴ ʩʤʦʞʝʪ ʣʠ ʪʦʪ ʠʣʠ ʠʥʦʡ ʩʦʠʩʢʘʪʝʣʴ ʧʦʜʦʡʪʠ ʩʪʘʨʪʘʧʫ, ʢʘʢ ʧʦ ʥʘʣʠʯʠʶ ʢʦʤʧʝʪʝʥʮʠʡ, ʪʘʢ ʠ ʧʦ 
ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʮʝʣʷʤ.  

ɺʘʞʥʦ ʥʝ ʟʘʙʳʚʘʪʴ ʫʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʘʩʧʝʢʪʳ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ 
ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʝʛʦ ʧʦʜʧʨʦʮʝʩʩʘ çʧʨʦʚʝʜʝʥʠʝ ʠʥʪʝʨʚʴʶè. ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʴʶʠʨʦ-
ʚʘʥʠʷ ʦʜʥʦʛʦ ʩʦʩʠʢʘʪʝʣʷ ʧʦ ʜʘʥʥʳʤ Headhunter ʥʘ 2025 ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 45-60 ʤʠʥʫʪ. ɹʦʣʝʝ ʪʦʛʦ, ʯʘʩʪʴ 
ʚʨʝʤʝʥʠ ʫʭʦʜʠʪ ʥʘ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʩʦʠʩʢʘʪʝʣʷ ʧʦ ʧʦʚʦʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʤʧʘʥʠʠ ʠ ʫʩʣʦʚʠʡ ʧʦʪʝʥ-
ʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʘ ʜʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʜʦʭʦʜʠʪ ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ. ɽʱʝ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤ-
ʧʝʪʝʥʮʠʡ ʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ çʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ ʠ ʧʨʦ-
ʚʝʨʢʠè, ʛʜʝ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʩʪʦʨʦʥʥʝʡ ʵʢʩʧʝʨʪʠʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘ-
ʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʫʶʪ ʪʠʧʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʚʪʦʨʷʶʪʩʷ ʥʘ ʢʘʞʜʦʤ ʠʟ 
ʵʪʘʧʦʚ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʪʨʫʜʥʠʢʘʭ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʪʨʘʪʘʭ 
ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʘʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ; ʚʳʩʦʢʠʝ ʚʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʦʚʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʟʘ-
ʯʘʩʪʫʶ ʩʚʷʟʘʥʥʳ ʩ ʝʛʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʬʦʨʤʘʪʝ çʚʦʧʨʦʩ-ʦʪʚʝʪè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚ-
ʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʷʚʣʷʶʪʩʷ: ʚʨʝʤʝʥʥʳʝ  ʟʘʪʨʘʪʳ ʙʦʣʝʝ ʦʧʳʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩʳ 
ʥʦʚʠʯʢʘ; ʚʨʝʤʝʥʥʳʝ ʟʘʜʝʨʞʢʠ ʧʨʠ ʦʪʚʝʪʘʭ ʥʘ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʠ ʚ ʤʦʤʝʥ-
ʪʳ ʧʦʚʳʰʝʥʥʳʭ ʟʘʛʨʫʟʦʢ; ʧʦʪʝʨʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ  ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ; ʦʪʩʫʪʩʪʚʠʝ ʧʦʥʠʤʘ-
ʥʠʷ, ʢ ʢʦʤʫ ʦʙʨʘʪʠʪʴʩʷ ʧʦ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʦʧʨʦʩʫ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟ ʨʳʥʢʘ IT-ʨʝʰʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʀʩ-
ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʦʩʣʝʜʥʠʠ ʛʦʜʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʜʝʣʘʪʴ ʦʩʦʙʳʡ ʘʢʮʝʥʪ ʥʘ ʩʝʨʚʠʩʳ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ɹʳʣʠ ʦʪʦʙʨʘʥʳ ʛʨʫʧʧʳ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦ-
ʩʪʴʶ ʨʝʰʠʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʦʙʝʤʳ [2].: 

¶ ʉʝʨʚʠʩ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʪʝʢʩʪʦʚ ʠ ʧʦʜʙʦʨʘ ʚʘʢʘʥʩʠʡ. ʆʩʦʙʝʥʦʩʪʴʶ ʝʛʦ ʷʚʣʷʝʪʩʷ ʟʘʧʦʣʥʝʥʠʝ 
ʢʘʨʪʦʯʢʠ ʚʘʢʘʥʩʠʠ, ʚʢʣʶʯʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʦʦʪʚʝʪʚʠʠ ʩ ʟʘʧʨʦ-
ʩʦʤ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʚʘʢʘʥʩʠʡ. ʈʘʩʤʦʪʨʠʤ ʜʣʷ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɺʦʨʦʥʢʠ ʥʘʡʤʘ. ɺʳʷʚʣʝʥʳ  ʩʣʝ-
ʜʫʶʱʠʝ ʧʣʶʩʳ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ; ʤʠʥʠʤʠʟʘʮʠʷ ʧʨʝʜʚʟʷʪʦʩʪʠ; ʘʥʘ-
ʣʠʟ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʚʘʢʘʥʩʠʡ; ʚʦʟʤʦʞʥʦʪʴ  ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʭʦʜʝ ʧʦʜʙʦʨʘ ʠ ʦʪʩʝʠʚʘʥʠʷ ʚʘʢʘʥʩʠʡ; 
ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ; ʣʝʛʢʦʩʪʴ ʚ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʠ ʛʠʙʢʦʩʪʴ ʧʦʜʙʦʨʘ; ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ [3].  

¶ AI-ʙʦʪ ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʢʘʥʜʠʜʘʪʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʤʤʫʥʠʢʘʮʠʶ ʩ ʢʘʥʜʠʜʘʪʦʤ ʚ ʘʚʪʦʤʘʪʠ-
ʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚ ʧʦʜʭʦʜʷʱʝʤ ʩʪʠʣʝ ʩ ʮʝʣʴʶ ʧʨʠʛʣʘʰʝʥʠʷ ʥʘ ʩʦʙʝʩʝʜʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ 
ʠʥʪʝʨʚʴʶ. ʈʘʩʩʤʦʪʨʠʤ ʇʦʪʦʢ ʨʝʢʨʫʪʤʝʥʪ, Xenia Ai. ɺʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʣʶʩʳ: ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦ-
ʚʦʜʠʪ ʦʮʝʥʢʫ ʟʘʠʥʪʝʨʠʩʦʚʘʥʦʩʪʠ ʠ ʦʪʩʝʠʚʘʝʪ ʥʝʨʝʣʝʚʘʥʪʥʳʭ ʢʘʥʜʠʜʘʪʦʚ; ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥ; ʦʪʚʝʯʘʝʪ 
ʥʘ ʨʷʜ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʚʦʧʨʦʩʦʚ. 

¶ ʉʝʨʚʠʩ ʘʥʘʣʠʟʘ ʦʪʚʝʪʦʚ ʩʦʠʩʢʘʪʝʣʷ ʚʦ ʚʨʝʤʷ ʠʥʪʝʨʚʴʶ. ʆʮʝʥʠʚʘʝʪ ʥʝʚʝʨʙʘʣʴʥʳʝ ʩʠʛʥʘʣʳ, 
ʤʠʤʠʢʫ ʠʥʪʦʥʘʮʠʶ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʧʦʤʦʛʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʠʥʪʝʨʚʴʶ. ʈʘʩʩʤʦʪʨʠʤ 
HireVue. ɺʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʣʶʩʳ: ʠʣʣʶʩʪʨʠʨʫʝʪ ʚʘʞʥʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʚʦʧʨʦʩʦʚ; ʚʦʟʤʦʞʥʦʩʪʴ ʠʟ-
ʤʝʥʝʥʠʷ ʭʦʜʘ ʩʦʙʝʩʝʜʦʚʘʥʠʷ. 

¶ ʉʝʨʚʠʩ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʬʦʨʤʠʨʫʝʪ ʟʘʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦ-
ʪʨʝʙʥʦʩʪʝʡ ʚ ʧʝʨʩʦʥʘʣʝ ʚ  ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʢʦʤʧʝʪʝʥʮʠʡ. ʈʘʩʩʤʦʪʨʠʤ Codility, Xopa 
ai, Interview Mocha. ɺʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʣʶʩʳ: ʫʥʠʢʘʣʴʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ; 
ʩʢʦʨʦʩʪʴ ʩʦʟʜʘʥʠʷ ʟʘʜʘʥʠʡ;  ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ; ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʪ-
ʯʝʪʥʦʩʪʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʦʚ; ʧʦʜʜʝʨʞʢʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ. 



48 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

¶ ʉʝʨʚʠʩ ʜʣʷ ʧʨʦʚʝʨʢʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʩʦʟʜʘʝʪ ʪʝʩʪʳ ʧʦ ʦʮʝʥʢʝ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ, 
ʦʧʨʝʜʝʣʷʝʪ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʨʦʣʝʡ. ʈʘʩʩʤʦʪʨʠʤ Pymetrics. ɺʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʣʶʩʳ: ʨʘʩʰʠʨʝʥʠʝ 
ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʦ ʢʘʥʜʠʜʘʪʝ; ʘʥʘʣʠʟ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʢʦʤʘʥʜʦʡ; ʚʳʷʚʣʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ. 

¶ ʉʝʨʚʠʩ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʩ 
ʧʦʤʦʱʴʶ ʀʀ ʠ ʩʢʦʟʥʳʤ ʧʦʠʩʢʦʤ. ʈʘʩʩʤʦʪʨʠʤ iSpring. ɺʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʣʶʩʳ: ʧʦʟʚʦʣʷʝʪ ʧʦʣʫ-
ʯʘʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ; ʧʦʠʩʢ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʤ ʜʦʢʫʤʝʥʪʘʤ [4]. 

¶ ʉʝʨʚʠʩ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʩʦ ʩʢʚʦʟʥʳʤ ʧʦʠʩʢʦʤ ʠ ʀʀ ʧʦʤʦʱʥʠʢʦʤ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʪʝ-
ʩʪʦʚʳʭ ʚʝʨʩʠʡ ʘʫʜʠʦʟʘʧʠʩʝʡ. ʈʘʩʩʤʦʪʨʠʤ Transkriptor ai. ɺʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʣʶʩʳ: ʦʙʫʯʝʥʠʝ ʥʦ-
ʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʩʪʘʨʦʛʦ ʦʧʳʪʘ; ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ; ʠʟʫʯʝʥʠʝ ʧʨʠʥʷʪʳʭ ʨʝ-
ʰʝʥʠʡ; ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʠʪʦʛʦʚ ʢʘʞʜʦʡ ʚʩʪʨʝʯʠ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʙʨʘʥʥʳʝ IT-ʨʝʰʝʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʧʨʠʚʳʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ:  ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 
ʧʨʦʮʝʩʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʝʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʥʘʠʙʦʣʝʝ ʘʢʪʫʣʴʥʳʝ ʥʘʚʳʢʠ ʠ ʣʠʯʥʦʩʪʥʳʝ ʯʝʨʪʳ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʵʪʦ ʣʠʰʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠ-
ʟʚʘʥʳ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʠ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ- ʠ ʪʨʫʜʦʟʘʪʨʘʪʳ. ʕʪʠ IT-ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ 
ʚʳʷʚʣʝʥʥʳʭ ʨʘʥʝʝ ʪʨʫʜʥʦʩʪʝʡ ʠ ʧʨʦʙʣʝʤ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʚʥʝʜʨʝʥʠʶ. 

ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʣʴʟʷ ʥʝ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʣʠʷʥʠʝ IT-ʩʝʨʚʠʩʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʝʢʪʘ ʥʘ ʧʨʦʝʢʪʥʳʝ ʧʨʦʮʝʩʩʳ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʝʢʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʨʠʩʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʜʦʙʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʦʚ 
ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʥʝʪʦʯʥʦʩʪʝʡ ʠ ʦʰʠʙʦʢ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʳʜʫʱʠʡ ʦʧʳʪ 
ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. 
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ǭǠǦǭǯ ǫǤǱǭǣǭǡ ǦǟǸǧǱǺ ǭǱ ǟǱǟǩ Ǭǟ 
ǮǯǭǱǭǩǭǪ ARP 

ǧȘǿȌȍȁǿ ǰǿȏǿ ǢǿȏȇȎȒȊȊȍȁȌǿ 
ʩʪʫʜʝʥʪ  

ʄʦʩʢʦʚʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ɼʦʣʛʦʧʨʫʜʥʳʡ 
 

 
ʇʨʦʪʦʢʦʣ ARP ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ IP- ʠ MAC-ʘʜʨʝʩʘʤʠ ʚ 

Ethernet-ʩʝʪʷʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʢʨʠʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ, ARP ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʝʭʘʥʠʟʤʦʚ ʚʝʨʠ-
ʬʠʢʘʮʠʠ ʧʦʜʣʠʥʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʘʢʝʪʦʚ, ʯʪʦ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ 
ʚʠʜʦʚ ʘʪʘʢ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ARP-ʘʪʘʢ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 
ʠ ʜʦʤʘʰʥʠʭ ʩʝʪʷʭ, ʘ ʪʘʢʞʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʩʦʩʪʘʚʝ ʩʣʦʞʥʳʭ ʤʥʦʛʦʵʪʘʧʥʳʭ ʢʠʙʝʨʘʪʘʢ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʦʙ ARP-ʘʪʘʢʘʭ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʝʪʝ-
ʚʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ. 

ʇʨʦʪʦʢʦʣ ARP (Address Resolution Protocol) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤʠ (IP) 
ʠ ʬʠʟʠʯʝʩʢʠʤʠ (MAC) ʘʜʨʝʩʘʤʠ ʚ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ Ethernet. ɺ ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ OSI IP-
ʧʨʦʪʦʢʦʣ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ʦʧʝʨʠʨʫʝʪ ʣʦʛʠʯʝʩʢʠʤʠ ʘʜʨʝʩʘʤʠ ʫʩʪʨʦʡʩʪʚ ʩʝʪʠ, ʥʘ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʦ-
ʪʦʢʦʣ Ethernet ʦʧʝʨʠʨʫʝʪ ʬʠʟʠʯʝʩʢʠʤʠ ʘʜʨʝʩʘʤʠ ʫʩʪʨʦʡʩʪʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʜʣʷ ʜʦʩʪʘʚʢʠ ʢʘʜʨʦʚ ʧʦ ʘʜʨʝʩʫ 
ʜʘʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ MAC-ʘʜʨʝʩ ʧʦʣʫʯʘʪʝʣʷ. 

ʇʨʦʪʦʢʦʣ ARP ʠʩʧʦʣʴʟʫʝʪ ʜʚʘ ʪʠʧʘ ʧʘʢʝʪʦʚ: ARP Request( ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡ ʟʘʧʨʦʩ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ MAC-ʘʜʨʝʩʘ), ARP Reply (ʦʪʚʝʪ ʩ ʠʩʢʦʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ). çʐʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʡè ʚ ʜʘʥ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʦʪʦʢʦʣʘ ARP 
(Address Resolution Protocol), ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴ-
ʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ (LAN). ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ARP-ʘʪʘʢ, ʠʭ ʚʦʟʜʝʡ-
ʩʪʚʠʶ ʥʘ ʩʝʪʝʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʘʤ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. 
ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ ARP ʜʝʣʘʝʪ ʝʛʦ 
ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝ-
ʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ARP-ʩʧʫʬʠʥʛʦʤ, ARP-ʬʣʫʜʠʥʛʦʤ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 
ʘʪʘʢ. ʄʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʯʝʙʥʳʭ ʮʝʣʝʡ. 
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Abstract: This article discusses methods for exploiting the vulnerabilities of the ARP (Address Resolution Pro-
tocol) protocol, which is a key component of the functioning of local area networks (LAN). The main focus is on 
the classification of ARP attacks, their impact on the network infrastructure, as well as modern detection and 
counteraction methods. The analysis demonstrates that the lack of authentication mechanisms in ARP makes 
it a potentially dangerous element of network interaction. The paper offers practical recommendations on min-
imizing the risks associated with ARP spoofing, ARP flooding and other types of attacks. The materials pre-
sented in the article are intended for educational purposes. 
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ʥʦʤ ʩʣʫʯʘʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘʧʨʦʩ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚʩʝʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʩʝʪʠ. ʐʠʨʦʢʦʚʝʱʘ-
ʪʝʣʴʥʘʷ ʨʘʩʩʳʣʢʘ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʟʘʧʨʦʩ ʧʦʣʫʯʠʪ ʥʫʞʥʳʡ ʫʟʝʣ, ʜʘʞʝ ʝʩʣʠ ʝʛʦ MAC ʥʝʠʟʚʝʩʪʝʥ. ʂʘʞ-
ʜʳʡ ʫʟʝʣ ʭʨʘʥʠʪ ʪʘʙʣʠʮʫ, ʚ ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʣʦʛʠʯʝʩʢʠʤʠ ʘʜʨʝ-
ʩʘʤʠ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʞʝ ʧʦʣʫʯʘʣʠ ʟʘʧʨʦʩʳ (ʜʘʣʝʝ ï ARP-ʪʘʙʣʠʮʘ). ɿʘʧʠʩʠ ʚ 
ʪʘʙʣʠʮʝ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ, ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 20 ʤʠʥʫʪ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʧʝʨʠʦʜʘ ʟʘ-
ʧʠʩʴ ʫʜʘʣʷʝʪʩʷ ʠ ʪʨʝʙʫʝʪʩʷ ʥʦʚʳʡ ARP-ʟʘʧʨʦʩ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʢʨʠʪʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ, ARP ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʝʭʘʥʠʟʤʦʚ ʚʝʨʠʬʠʢʘʮʠʠ 
ʧʦʜʣʠʥʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʘʢʝʪʦʚ, ʯʪʦ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʪʘʢ, 
ʧʦʟʚʦʣʷʶʱʠʭ, ʥʘʧʨʠʤʝʨ, ʧʦʜʤʝʥʷʪʴ ʟʘʧʠʩʠ ʚ ARP-ʪʘʙʣʠʮʝ. 

ɸʪʘʢʘ ARP-spoofing ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ARP-ʪʘʙʣʠʮ ʧʫʪʸʤ ʦʪʧʨʘʚʢʠ ʬʘʣʴʰʠʚʳʭ ARP-
ʦʪʚʝʪʦʚ. ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʘʪʘʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʪʘʢʫʶʱʠʡ ʘʩʩʦʮʠʠʨʫʝʪ ʩʚʦʡ 
ʣʦʛʠʯʝʩʢʠʡ ʘʜʨʝʩ ʩ MAC-ʘʜʨʝʩʦʤ ʰʣʶʟʘ ʠʣʠ ʩʝʪʝʚʦʛʦ ʫʟʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʘʢʝʪʳ, 
ʧʝʨʝʤʝʱʘʝʤʳʝ ʧʦ ʩʝʪʠ. ʊʘʢ ʪʨʘʬʠʢ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪʩʷ ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ (MITM-ʘʪʘʢʘ 
ʠʣʠ ʘʪʘʢʘ ʯʝʣʦʚʝʢ-ʧʦʩʝʨʝʜʠʥʝ). 

ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʪʘʢʠ ARP Flooding ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʛʨʫʟʢʝ ʩʝʪʠ ʬʘʣʴʰʠʚʳʤʠ ARP-
ʟʘʧʨʦʩʘʤʠ ʩ ʮʝʣʴʶ ʠʩʯʝʨʧʘʥʠʷ ʨʝʩʫʨʩʦʚ ʢʦʤʤʫʪʘʪʦʨʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʣʦʞʥʳʭ 
ʘʪʘʢ, ʚʢʣʶʯʘʶʱʠʭ ʢʦʤʙʠʥʘʮʠʠ ʘʪʘʢ, ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʝʡʰʝʛʦ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʪ ʜʘʥʥʳʭ ʘʪʘʢ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʘʷ ARP-
ʧʨʠʚʷʟʢʘ. ʉʪʘʪʠʯʝʩʢʘʷ ARP-ʧʨʠʚʷʟʢʘ ð ʵʪʦ ʨʫʯʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ IP-ʘʜʨʝʩʘ ʩ MAC-ʘʜʨʝʩʦʤ ʚ ARP-
ʪʘʙʣʠʮʝ ʩʝʪʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʢʦʤʧʴʶʪʝʨʘ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠ ʪ. ʜ.). ʇʦʤʠʤʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʘʱʠ-
ʱʝʥʥʦʩʪʠ, ʥʘʣʠʯʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ARP-ʪʘʙʣʠʮʳ ʛʘʨʘʥʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʙʣʝʤ ʩ ʧʝʨʝʜʘʯʝʡ ʧʘʢʝʪʦʚ 
ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʩʝʪʷʭ ʩ ʙʦʣʝʝ ʯʝʤ 1000 ʫʩʪʨʦʡʩʪʚ ʜʘʥʥʳʡ ʚʠʜ ʟʘʱʠʪʳ ʙʳʚʘʝʪ 
ʪʨʫʜʥʦ ʨʝʘʣʠʟʫʝʤ.  

Dynamic ARP Inspection (DAI) ʧʨʦʠʟʚʦʜʠʪ ʧʨʦʚʝʨʢʫ ʧʦʜʣʠʥʥʦʩʪʠ ARP-ʧʘʢʝʪʦʚ ʥʘ ʦʩʥʦʚʝ ʜʦʚʝʨʝʥ-
ʥʳʭ DHCP-ʟʘʧʠʩʝʡ ʠ ʙʣʦʢʠʨʦʚʢʫ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ARP-ʦʪʚʝʪʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʝʜʫʪʩʷ ʨʘʟʨʘ-
ʙʦʪʢʠ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʩʪʘʪʴ ʫʣʫʯʰʝʥʥʦʡ ʚʝʨʩʠʝʡ ARP ʠ 
ʨʝʰʠʪʴ ʝʛʦ ʧʨʦʙʣʝʤʳ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ɺʦʟʤʦʞʥʦ ʚ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʫʤʝʥʴʰʝʥʠʷ ʜʦʣʠ ʧʨʠʤʝ-
ʥʝʥʠʷ ʧʨʦʪʦʢʦʣʘ ARP.  

ʆʜʠʥ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ARPsec (ARP Security), ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝ-
ʯʠʪʴ ʙʝʟʦʧʘʩʥʳʡ ʦʙʤʝʥ ʧʘʢʝʪʘʤʠ ʧʦ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʘʩʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʫʟʣʘʤ 
ʩʝʪʠ ʧʨʦʚʝʨʷʪʴ ʧʦʜʣʠʥʥʦʩʪʴ ARP-ʦʪʚʝʪʦʚ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʧʦʜʧʠʩʝʡ. ʂʘʞʜʳʡ ʫʟʝʣ ʠʤʝʝʪ ʧʘʨʫ 
ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ, ARP-ʦʪʚʝʪ ʧʦʜʧʠʩʳʚʘʝʪʩʷ ʧʨʠʚʘʪʥʳʤ ʢʣʶʯʦʤ ʦʪʧʨʘʚʠʪʝʣʷ, ʟʘʪʝʤ ʧʦʣʫʯʘʪʝʣʴ 
ʧʨʦʚʝʨʷʝʪ ʧʦʜʧʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʫʙʣʠʯʥʦʛʦ ʢʣʶʯʘ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʪʚʝʪ ʣʝʛʘʣʴʥʳʡ. ʂ ʩʦʞʘʣʝʥʠʶ, 
ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦ ʩʝʪʠ ʧʘʢʝʪʦʚ, ʢ ʪʦʤʫ 
ʞʝ, ʦʥʘ ʦʙʣʘʜʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʩʝʪʴ ʢʦʤʧʘʥʠʠ ʧʨʠʜʝʪʩʷ ʚʢʣʶ-
ʯʠʪʴ ʚ ʟʘʪʨʘʪʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʫ (ʠʣʠ ʧʦʢʫʧʢʫ) ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʳ ʢʣʶʯʝʡ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʘʙʩʦʣʶʪʥʦʡ ʟʘʱʠʪʳ, ʘ ʪʦʣʴʢʦ ʢʨʘʪʢʦʝ ʫʚʝʣʠʯʝ-
ʥʠʝ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʝʪʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʧʦʣʫʯʠʪ ʣʠ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʰʠʨʦ-
ʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʅʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʝʪʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʥʪʝʨʝʩʦʚ 
ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ARP-ʧʨʠʚʷʟʦʢ ʠ Dynamic ARP Inspection, ʪʘʢ ʢʘʢ 
ʪʘʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʙʝʟ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʚʨʝ-
ʤʝʥʥʳʭ ʟʘʪʨʘʪ.  

ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʨʦʪʦʢʦʣ ARP ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʚʝʢʪʦʨ ʫʛʨʦʟ ʠʟ-ʟʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʨʘʤʠ ʟʘʱʠʪʳ, ʦʪʣʠʯʘʶʱʠ-
ʤʠʩʷ ʧʨʦʩʪʦʪʦʡ ʚʦ ʚʥʝʜʨʝʥʠʠ, ʷʚʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʯʝʩʢʠʭ ARP-ʧʨʠʚʷʟʦʢ ʠ Dynamic 
ARP Inspection. ɼʘʣʴʥʝʡʰʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʟʘ-
ʱʠʱʝʥʥʦʩʪʠ ʧʨʦʪʦʢʦʣʘ ARP ʤʦʞʝʪ ʙʳʪʴ ʚ ʩʬʝʨʝ ʨʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʦʚ ʢʚʘʥʪʦʚʦ-ʫʩʪʦʡʯʠʚʦʡ ʘʫʪʝʥ-
ʪʠʬʠʢʘʮʠʠ ARP-ʩʦʦʙʱʝʥʠʡ, ʪʘʢ ʢʘʢ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʨʦʮʝʩʩʦʨʦʚ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. 
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234-265. 
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ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

 ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘè 
 

 
ʉ ʨʦʩʪʦʤ ʯʠʩʣʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʘʪʘʢ, ʠʥʩʘʡʜʝʨʩʢʠʭ ʫʛʨʦʟ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʨʝʘʢʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-
ʤʫ ʘʥʘʣʠʟʫ ʧʦʚʝʜʝʥʠʷ. ʂʣʘʩʩʠʯʝʩʢʠʝ SIEM-ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʠʛʥʘʪʫʨʥʳʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʧʨʘʚʠ-
ʣʘʭ, ʟʘʯʘʩʪʫʶ ʥʝ ʩʧʦʩʦʙʥʳ ʵʬʬʝʢʪʠʚʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʩʦ-
ʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʬʘʢʪʦʨʥʳʭ ʘʪʘʢ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʨʝʘʣʠʟʫʝʤʳʡ ʯʝʨʝʟ ʪʝʭ-
ʥʦʣʦʛʠʠ UEBA (User and Entity Behavior Analytics), ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 
ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ð ʨʘʩʩʤʦʪʨʝʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʠʥʪʝʛʨʘʮʠʠ 
UEBA-ʤʦʜʫʣʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ MaxPatrol SIEM, ʘ ʪʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ 
ʧʨʠʤʝʨʳ ʧʨʘʚʠʣ, ʨʝʘʣʠʟʫʶʱʠʭ ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʣʦʛʠʢʫ ʦʙʥʘʨʫʞʝʥʠʷ ʫʛʨʦʟ. 

ʇʦʜʭʦʜ UEBA ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʫʱʥʦʩʪʝʡ 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʥʪʝʛʨʘʮʠʠ UEBA-ʤʦʜʫʣʷ ʚ ʤʝʭʘʥʠʟʤ ʢʦʨʨʝʣʷʮʠʠ MaxPatrol SIEM ʩ ʮʝ-
ʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʩʣʦʞʥʳʭ ʢʠʙʝʨʫʛʨʦʟ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 
ʦʩʥʦʚʳ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪʨʠ ʧʦʜʭʦʜʘ ʢ ʝʛʦ ʚʥʝʜʨʝʥʠʶ: enrichment ʩʦʙʳʪʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
REST API ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʣʦʛʠʢʠ ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʘ ʧʨʘʚʠʣ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʢʦʨʨʝ-
ʣʷʮʠʦʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ. ʀʥʪʝʛʨʘʮʠʷ UEBA ʧʦʟʚʦʣʷʝʪ ʚʳʷʚ-
ʣʷʪʴ ʘʥʦʤʘʣʠʠ, ʥʝ ʦʭʚʘʯʝʥʥʳʝ ʩʪʘʪʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʠ ʫʩʠʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ MaxPatrol SIEM. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, SIEM, UEBA, MaxPatrol, ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʘʥʘʣʠʟ, 
ʢʦʨʨʝʣʷʮʠʷ ʩʦʙʳʪʠʡ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʠʙʝʨʫʛʨʦʟʳ, ʘʥʦʤʘʣʠʷ, ʨʠʩʢ-ʦʮʝʥʢʘ, enrichment, REST API, 
ʷʟʳʢ ʧʨʘʚʠʣ. 
 

INTEGRATION OF THE UEBA MODULE INTO THE MAXPATROL SIEM CORRELATION MECHANISM 
 

Ivanilova Julia Alexandrovna, 
Rafaelyan Rafael  

 
Abstract: The article is devoted to the integration of the UEBA module into the MaxPatrol SIEM correlation 
mechanism in order to increase the detection efficiency of complex cyber threats. The theoretical foundations 
of behavioral analysis and three approaches to its implementation are considered: event enhancement, the 
use of the REST API, and the implementation of behavioral logic using the rules language. Examples of corre-
lation scenarios are given and a comparative analysis of approaches is carried out. UEBA integration allows 
you to identify anomalies that are not covered by static rules, and enhances the capabilities of MaxPatrol 
SIEM. 
Keywords: information security, SIEM, UEBA, MaxPatrol, behavioral analysis, event correlation, machine 
learning, cyber threats, anomaly, risk assessment, enrichment, REST API, rule language. 
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(ʩʠʩʪʝʤ, ʩʝʨʚʠʩʦʚ, ʫʩʪʨʦʡʩʪʚ) ʠ ʚʳʷʚʣʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʵʪʠʭ ʧʨʦʬʠʣʝʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ 
ʧʨʘʚʠʣ ʢʦʨʨʝʣʷʮʠʠ, UEBA ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʩʧʦ-
ʩʦʙʥʳʝ ʥʘʭʦʜʠʪʴ ʘʥʦʤʘʣʠʠ, ʥʝ ʦʧʠʩʘʥʥʳʝ ʟʘʨʘʥʝʝ ʚ ʷʚʥʦʡ ʬʦʨʤʝ. ʊʘʢʠʝ ʧʦʜʭʦʜʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ 
ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʪʘʢ ʪʠʧʘ "living-off-the-land", ʢʨʘʞʠ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ, ʠʥʩʘʡʜʝʨʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ lateral 
movement. 

 
ʉʨʝʜʠ ʢʣʶʯʝʚʳʭ ʤʝʪʦʜʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ UEBA, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 
Å ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʠ ʛʨʫʧʧʠʨʦʚʢʫ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ; 
Å ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʯʘʩʪʦʪʥʦʩʪʠ ʜʝʡʩʪʚʠʡ; 
Å ʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ (ʥʘʧʨʠʤʝʨ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ, ʨʝʰʘʶʱʠʝ ʜʝʨʝʚʴʷ) ʠ ʙʝʟ ʫʯʠʪʝʣʷ 

(ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ k-ʩʨʝʜʥʠʭ, ʘʣʛʦʨʠʪʤ DBSCAN); 
Å ʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʩʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ, ʤʦʜʝʣʠ 

ʍʦʣʴʪʘ-ʋʠʥʪʝʨʩʘ; 
Å ʦʮʝʥʢʫ ʨʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʙʘʟʦʚʦʡ ʣʠʥʠʠ (baseline). 
 
ʂʦʨʨʝʣʷʮʠʷ ʩʦʙʳʪʠʡ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ SIEM ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʦʧʨʝʜʝʣʸʥʥʳʭ ʧʨʘʚʠʣ, 

ʥʘʧʨʠʤʝʨ: "ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʧʦʩʣʝ ʪʨʸʭ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ʚʭʦʜʘ ʧʨʦʠʟʦʰʸʣ ʫʩʧʝʰʥʳʡ ʚʭʦʜ ð 
ʩʦʟʜʘʪʴ ʠʥʮʠʜʝʥʪ". ʊʘʢʠʝ ʧʨʘʚʠʣʘ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʥʘʣʠʯʠʠ ʯʸʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʧʘʪʪʝʨʥʦʚ ʘʪʘʢ, ʥʦ ʥʝ 
ʩʧʦʩʦʙʥʳ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʪʢʣʦʥʝʥʠʷ, ʥʝ ʦʧʠʩʘʥʥʳʝ ʷʚʥʦ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ, UEBA ʧʨʠʤʝʥʷʝʪ ʤʦʜʝʣʠ, ʩʧʦʩʦʙʥʳʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʝʤʫʩʷ ʧʦ-
ʚʝʜʝʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʦʟʜʘʚʘʷ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʠ ʩʨʘʚʥʠʚʘʷ ʪʝʢʫʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩ ʠʩʪʦʨʠ-
ʯʝʩʢʦʡ ʥʦʨʤʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, UEBA ʜʦʧʦʣʥʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ SIEM, ʜʝʣʘʷ ʚʦʟʤʦʞʥʳʤ ʦʙʥʘʨʫ-
ʞʝʥʠʝ ʘʥʦʤʘʣʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʨʘʤʢʠ ʟʘʜʘʥʥʳʭ ʩʠʛʥʘʪʫʨ. 

MaxPatrol SIEM ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʠʙʢʠʡ ʷʟʳʢ ʧʨʘʚʠʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʪʨʦʠʪʴ ʩʣʦʞʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥ-
ʥʳʝ ʩʮʝʥʘʨʠʠ ʥʘ ʦʩʥʦʚʝ ʚʨʝʤʝʥʥʳʭ ʦʢʦʥ, ʛʨʫʧʧʠʨʦʚʢʠ ʧʦ ʩʫʙʲʝʢʪʘʤ, ʘʛʨʝʛʘʮʠʠ ʩʦʙʳʪʠʡ, ʨʘʩʯʝʪʘ ʯʘ-
ʩʪʦʪ ʠ ʫʩʣʦʚʠʡ. ʍʦʪʷ ʠʟʥʘʯʘʣʴʥʦ ʩʠʩʪʝʤʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʩʪʨʦʝʥʥʦʛʦ UEBA-ʤʦʜʫʣʷ, ʝʸ ʘʨʭʠʪʝʢʪʫʨʘ 
ʜʦʧʫʩʢʘʝʪ ʢʘʢ ʠʤʠʪʘʮʠʶ UEBA-ʬʫʥʢʮʠʡ, ʪʘʢ ʠ ʠʥʪʝʛʨʘʮʠʶ ʚʥʝʰʥʠʭ ʀʀ-ʩʝʨʚʠʩʦʚ. 

 
ɹʩʮʡʫʞʣʫʬʩʦʴʞ ʨʧʝʮʧʝʴ ʣ ʡʦʫʞʜʩʙʯʡʡ UEBA ʛ MaxPatrol SIEM 
ʅʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʩʧʦʩʦʙʦʤ ʠʥʪʝʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʩʦʙʳʪʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ 

MaxPatrol SIEM, ʜʘʥʥʳʤʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. UEBA-ʤʦʜʫʣʴ (ʥʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʙʘʟʝ 
Python ʠʣʠ Splunk UBA) ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʳʨʳʝ ʩʦʙʳʪʠʷ, ʘ ʟʘʪʝʤ ʚʦʟʚʨʘʱʘʝʪ ʚ ʩʠʩʪʝʤʫ enriched-
ʩʦʙʳʪʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʬʣʘʛʠ anomaly=true, risk_score ʠ ʪ.ʧ. 

 
ɸʨʭʠʪʝʢʪʫʨʘ: 
ʉʦʙʳʪʠʷ Ÿ MaxPatrol SIEM (pre-processing); 
ʇʘʨʘʣʣʝʣʴʥʦ Ÿ UEBA-ʤʦʜʫʣʴ; 
enriched-ʩʦʙʳʪʠʷ Ÿ MaxPatrol Ÿ ʧʨʘʚʠʣʦ ʢʦʨʨʝʣʷʮʠʠ. 
 

 
ʉʡʪ. 1. ʈʩʡʥʞʩ ʨʩʙʛʡʤʙ çɹʦʧʥʙʤʡʸ ʨʧʛʞʝʞʦʡʸ ʨʧʤʵʠʧʛʙʫʞʤʸ (UEBA)è 
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ʀʥʪʝʛʨʘʮʠʷ ʯʝʨʝʟ REST API 
ɺ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ MaxPatrol SIEM ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʥʝʰʥʠʤ UEBA-ʩʝʨʚʠʩʦʤ ʧʦ API. ʕʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠ ʟʘʧʨʘʰʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʢʘʞʜʦʤʫ ʩʦʙʳʪʠʶ. 
ɸʨʭʠʪʝʢʪʫʨʘ: 
Å MaxPatrol ʠʥʠʮʠʠʨʫʝʪ API-ʟʘʧʨʦʩ ʢ UEBA (ʥʘʧʨʠʤʝʨ, Flask-ʩʝʨʚʠʩ); 
Å UEBA ʚʦʟʚʨʘʱʘʝʪ ʬʣʘʛ anomaly ʠ risk_score; 
Å ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʩʦʙʳʪʠʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʘʚʠʣʘʭ. 
ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʛʠʙʢʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʨʝʘʣʴʥʳʤʠ ML-ʤʦʜʝʣʷʤʠ, 

ʦʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʜʜʝʨʞʢʘ ʙʝʟʦʧʘʩʥʦʛʦ API. 
 
ʀʤʠʪʘʮʠʷ UEBA ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʘ ʧʨʘʚʠʣ 
ɽʩʣʠ ʚʥʝʰʥʷʷ ʠʥʪʝʛʨʘʮʠʷ ʥʝʚʦʟʤʦʞʥʘ, MaxPatrol SIEM ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ UEBA-ʧʦʜʦʙʥʳʝ 

ʩʮʝʥʘʨʠʠ ʧʨʠ ʧʦʤʦʱʠ ʩʦʙʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʨʨʝʣʷʮʠʠ. ʇʨʠʤʝʥʷʶʪʩʷ ʩʢʦʣʴʟʷʱʠʝ ʚʨʝʤʝʥʥʳʝ ʦʢ-
ʥʘ, ʘʛʨʝʛʘʪʳ ʧʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʧʦʜʩʯʝʪ ʫʥʠʢʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʧʘʪʪʝʨʥʦʚ. 

 

 
ʉʡʪ. 2. ʈʩʡʥʞʩ ʨʩʙʛʡʤʙ çʈʧʛʞʝʞʦʰʞʪʣʧʞ ʧʫʣʤʧʦʞʦʡʞ: ʦʞʧʚʴʰʦʧʞ ʣʧʤʡʰʞʪʫʛʧ ʛʮʧʝʧʛ  

ʛʦʞ ʩʙʚʧʰʞʜʧ ʛʩʞʥʞʦʡè 
 

ʋʙʚʤʡʯʙ 1 
ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʨʧʝʮʧʝʧʛ 

ʇʦʜʭʦʜ ʆʧʠʩʘʥʠʝ ʇʨʝʠʤʫʱʝʩʪʚʘ ʆʛʨʘʥʠʯʝʥʠʷ 

Enrichment 
ʆʙʦʛʘʱʝʥʠʝ ʩʦʙʳʪʠʡ 
ʬʣʘʛʘʤʠ UEBA 

ʇʨʦʩʪʦʪʘ,  
ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ʊʨʝʙʫʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ 
ʪʨʘʥʩʧʦʨʪʘ 

REST API 
ɺʳʟʦʚ ʚʥʝʰʥʝʛʦ UEBA-
ʩʝʨʚʠʩʘ 

ɻʠʙʢʦʩʪʴ, ʧʦʜʜʝʨʞʢʘ ML 
ʅʝʦʙʭʦʜʠʤ API,  
ʙʝʟʦʧʘʩʥʦʩʪ ɹ

ʀʤʠʪʘʮʠʷ 
ʇʦʚʝʜʝʥʯʝʩʢʠʡ ʘʥʘʣʠʟ 
ʯʝʨʝʟ ʷʟʳʢ ʧʨʘʚʠʣ 

ʅʝ ʪʨʝʙʫʝʪ ʚʥʝʰʥʝʛʦ ʇʆ 
ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʪʦʯʥʦʩʪʠ ʠ 
ʘʜʘʧʪʠʚʥʦʩʪʠ 

 
ʀʥʪʝʛʨʘʮʠʷ UEBA-ʤʦʜʫʣʷ ʚ MaxPatrol SIEM ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʩʣʦʞʥʳʭ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʫʛʨʦʟ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʨʝʣʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʢʘʢ ʚʥʝʰʥʠʭ ML-ʤʦʜʝʣʝʡ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʡ ʨʝʘʣʠʟʘʮʠʠ ʣʦʛʠʢʠ UEBA. ʅʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥ-
ʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʦʯʝʪʘʶʱʘʷ enrichment ʩ UEBA ʠ ʙʘʟʦʚʳʝ ʧʦ-
ʚʝʜʝʥʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ ʚ ʚʠʜʝ ʧʨʘʚʠʣ. 
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ǲǣǩ 40..193 

ǯǟǦǯǟǠǭǱǩǟ ǟǬǱǧǩǭǯǯǭǦǧǭǬǬǭǢǭ 
ǮǭǩǯǺǱǧǾ ǣǪǾ ǱǯǲǠ ǧ ǯǤǦǤǯǡǲǟǯǭǡ ǡ 
ǬǤǳǱǤǢǟǦǭǡǭǨ ǭǱǯǟǰǪǧ 

ǩǿȊȇȌȍȁȐȉȇȈ ǣȋȇȑȏȇȈ ǰȄȏȂȄȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ  

ʌɻɹʆʋ ɺʆ "ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ" 
 

 
ɺ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʠ ʨʝʟʝʨʚʫʘʨʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʛʨʝʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʚʣʘʛʠ, ʢʠʩʣʦʪ, ʱʝʣʦʯʝʡ, ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 
ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʅʘʜʝʞʥʘʷ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʘʷ ʟʘʱʠʪʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝ-
ʥʠʠ ʜʣʠʪʝʣʴʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ, ʩʧʦʩʦʙʥʳʭ ʦʙʨʘ-
ʟʦʚʳʚʘʪʴ ʧʣʦʪʥʳʡ ʠ ʩʪʦʡʢʠʡ ʙʘʨʴʝʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ [1, ʩ. 9]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʩʪʘʚʘ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʩ 
ʫʣʫʯʰʝʥʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʫʶ ʪʠʢʩʦʪʨʦʧʥʦʩʪʴ, ʚʦʜʦʩʪʦʡʢʦʩʪʴ, 
ʩʪʦʡʢʦʩʪʴ ʢ ʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ ʠ ʦʪʣʠʯʥʫʶ ʘʜʛʝʟʠʶ ʢ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. ʊʘʢʞʝ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ ʠ ʨʝʟʝʨʚʫ-
ʘʨʦʚ. 

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʵʧʦʢʩʠʜʥʦʛʦ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʟʘʱʠʪʳ ʪʨʫʙ ʠ ʨʝʟʝʨʚʫʘʨʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩ-
ʣʠ. ʅʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʠ ʧʘʪʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʙʨʘʥ ʩʦʩʪʘʚ ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ ʕɼ-20 ʩ 
ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʣʠʘʥʠʣʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʛʠʙʠʪʦʨʘ ʢʦʨʨʦʟʠʠ. ʇʦʚʳʰʝʥʠʝ ʪʠʢʩʦʪʨʦʧʥʦʩʪʠ ʠ ʤʝʭʘʥʠʯʝ-
ʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʢʨʳʪʠʷ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʸʪ ʚʚʝʜʝʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʠ ʧʣʘʩʪʠʬʠʢʘʪʦ-
ʨʦʚ. ʇʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʯʥʦʩʪʠ, ʧʦʜʪʚʝʨʜʠʚʰʠʝ ʧʨʠʛʦʜʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʦ-
ʩʪʘʚʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ, ʵʧʦʢʩʠʜʥʘʷ ʩʤʦʣʘ, ʧʦʣʠʘʥʠʣʠʥ, ʪʠʢʩʦʪʨʦʧʥʦʩʪʴ, 
ʥʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ, ʟʘʱʠʪʘ ʤʝʪʘʣʣʘ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. 
 
DEVELOPMENT OF AN ANTI-CORROSION COATING FOR PIPES AND RESERVOIRS IN THE OIL AND 

GAS INDUSTRY 
 

Kalinovsky Dmitry Sergeevich 
 
Abstract: the paper presents the results of the development of an epoxy anticorrosive coating designed to 
protect pipes and reservoirs operated in the oil and gas industry. Based on literature and patent analysis, a 
composition based on ED-20 epoxy resin with the addition of polyaniline as a corrosion inhibitor was selected. 
An increase in the thixotropy and mechanical properties of the coating was achieved through the introduction 
of modified filler and plasticizers. Laboratory strength tests have been carried out, confirming the suitability of 
the developed composition for industrial applications. 
Keywords: anti-corrosion coating, epoxy resin, polyaniline, thixotropy, oil and gas industry, metal protection, 
modulus of elasticity, tensile strength. 
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ɺ ʨʘʤʢʘʭ ʧʘʪʝʥʪʥʦʛʦ ʠ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʘʚʳ ʧʦ-
ʢʨʳʪʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣʘʭ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʩʤʦʣʘʤ ʤʘʨʢʠ ʕɼ-20, ʢʦ-
ʪʦʨʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʪʣʠʯʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʝʡ ʨʘʩʩʤʘʪ-
ʨʠʚʘʣʠʩʴ ʧʦʣʠʵʪʠʣʝʥʧʦʣʠʘʤʠʥ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʩ ʜʦʙʘʚʢʘʤʠ ʪʠʢʩʦʪʨʦʧʥʳʭ ʘʛʝʥʪʦʚ ʠ 
ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ [2]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʩʪʘʣʦ ʚʚʝʜʝʥʠʝ ʚ ʢʦʤ-
ʧʦʥʝʥʪ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʛʦ ʧʠʨʦʛʝʥʥʦʛʦ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ (çʢʦʚʝʣʦʩʘè), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ 
ʢʦʤʧʦʟʠʮʠʠ ʚʳʩʦʢʫʶ ʪʠʢʩʦʪʨʦʧʥʦʩʪʴ [3]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʧʦʢʨʳʪʠʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ 
ʠ ʧʦʪʦʣʦʯʥʳʝ ʫʯʘʩʪʢʠ ʪʨʫʙ, ʛʜʝ ʥʝʜʦʧʫʩʪʠʤʳ ʧʦʜʪʸʢʠ. 

ʀʩʧʳʪʘʥʠʷ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʤʙʠʥʘʮʠʷ ʤʠʢʨʦʢʘʣʴʮʠʪʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʨʘʢʮʠʷʤʠ ʯʘʩʪʠʮ 
ʫʩʠʣʠʚʘʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʧʦʢʨʳʪʠʷ ʙʝʟ ʧʦʪʝʨʠ ʵʣʘʩʪʠʯʥʦʩʪʠ. ɺʚʝʜʝʥʠʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʜʠ-
ʙʫʪʠʣʬʪʘʣʘʪʘ ʠ ʜʠʦʢʩʠʜʘ ʪʠʪʘʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʋʌ-ʠʟʣʫʯʝʥʠʶ [4]. 

ɺʢʣʶʯʝʥʠʝ ʠʥʛʠʙʠʪʦʨʘ ʢʦʨʨʦʟʠʠ ï ʧʦʣʠʘʥʠʣʠʥʘ 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʘʩʩʠʚʘʪʦʨʘ ʢʦʨʨʦʟʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʘʥʠʣʠʥʘ 

(ʇɸʅʀ) ʚ ʬʦʨʤʝ ʵʤʝʨʘʣʴʜʠʥʘ. ʕʪʦʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʡ ʧʦʣʠʤʝʨ ʩʧʦʩʦʙʝʥ ʩʥʠʞʘʪʴ ʵʣʝʢʪʨʦʭʠʤʠʯʝ-
ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʠ ʪʝʤ ʩʘʤʳʤ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʢʦʨʨʦʟʠʠ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʪʨʠ ʬʦʨʤʳ ʇɸʅʀ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʯʪʝʥʠʝ 
ʦʪʜʘʥʦ ʧʨʦʪʦʥʠʨʦʚʘʥʥʦʤʫ ʵʤʝʨʘʣʴʜʠʥʫ, ʧʦʣʫʯʝʥʥʦʤʫ ʚ ʩʨʝʜʝ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝ-
ʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʕʪʦʪ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʠʩʪʳʡ ʠ ʩʪʘʙʠʣʴʥʳʡ ʧʨʦʜʫʢʪ ʩ ʚʳʩʦʢʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 
ʘʢʪʠʚʥʦʩʪʴʶ. 

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʘ ʧʦʢʨʳʪʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʵʧʦʢʩʠʜʥʫʶ ʩʤʦʣʫ ʕɼ-20, ʧʘʩ-
ʩʠʚʘʪʦʨ ʢʦʨʨʦʟʠʠ (ʧʦʣʠʘʥʠʣʠʥ), ʧʝʥʦʛʘʩʠʪʝʣʠ, ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ (ʪʘʣʴʢ, 
ʙʘʨʠʪ, ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ, ʛʨʘʬʠʪ ʠ ʜʨ.). ʕʪʠ ʩʦʩʪʘʚʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʩʦʚʤʝ-
ʩʪʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʪʚʝʨʞʜʝʥʠʶ ʢʘʢ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʪʘʢ ʠ ʧʦʜ ʚʦʟʜʝʡ-
ʩʪʚʠʝʤ ʉɺʏ-ʠʟʣʫʯʝʥʠʷ. 

ʊʝʩʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʦʚʳʝ ʢʦʤʧʦʟʠʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ: 

- ʦʪʣʠʯʥʫʶ ʘʜʛʝʟʠʶ ʢ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʧʦʚʝʨʭʥʦʩʪʷʤ; 

- ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʱʝʣʦʯʘʤ, ʢʠʩʣʦʪʘʤ ʠ ʚʣʘʞʥʦʡ ʩʨʝʜʝ; 

- ʦʪʩʫʪʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʧʨʠ ʪʝʨʤʦʮʠʢʣʠʨʦʚʘʥʠʠ; 

- ʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʧʦʢʨʳʪʠʷ. 
 

 
ʉʡʪ. 1. ʇʚʩʙʠʯʴ ʨʧʪʤʞ ʨʩʧʛʞʝʞʦʡʸ ʡʪʨʴʫʙʦʡʢ ʦʙ ʬʦʡʛʞʩʪʙʤʵʦʧʢ ʡʪʨʴʫʙʫʞʤʵʦʧʢ ʥʙʱʡʦʞ 
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ɼʣʷ ʦʮʝʥʢʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʨʳʪʠʷ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
ʢʦʤʧʦʟʠʮʠʡ. ɼʚʝ ʛʨʫʧʧʳ ʦʙʨʘʟʮʦʚ ʦʪʚʝʨʞʜʘʣʠʩʴ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʧʝʨʚʘʷ ð ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʉɺʏ-ʠʟʣʫʯʝʥʠʷ, ʚʪʦʨʘʷ ð ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 24ÁC ʙʝʟ ʫʩʢʦʨʝʥʥʦʛʦ ʦʪʚʝʨʞʜʝʥʠʷ. ʆʙʨʘʟʮʳ 
ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʘʰʠʥʝ ZWICK Z010 ʧʦ ʤʝʪʦʜʠʢʝ ɻʆʉʊ 11262ï80. 
ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1: 

 
ʋʙʚʤʡʯʙ 1 

ˊ ʧʚʩʙʠʯʙ 
ʅʞʫʧʝ 

ʧʫʛʞʩʟʝʞʦʡʸ 
ʅʧʝʬʤʵ ʬʨʩʬʜʧʪʫʡ (Et), ʅʈʙ 

ʈʩʧʰʦʧʪʫʵ ʨʩʡ 
ʩʙʪʫʸʟʞʦʡʡ (B), ʅʈʙ 

1 ʉɺʏ 6050 19,5 

2 ʉɺʏ 6690 36,7 

3 ɹʝʟ ʉɺʏ 4560 33,4 

4 ɹʝʟ ʉɺʏ 5680 29,8 

 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʦʙʨʘʟʮʳ, ʦʪʚʝʨʞʜʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉɺʏ, 

ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʤʝʥʴʰʝʡ ʧʦʨʠʩʪʦʩʪʴʶ. ʇʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʮʦʚ 
ˉ1 ʠ ˉ2 ʙʳʣʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 16ï25% ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʉɺʏ-ʦʪʚʝʨʞʜʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʢʨʳʪʠʷ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʦʩʪʘʚ ʧʦʢʨʳʪʠʷ ʨʘʩʩʯʠʪʘʥ ʥʘ ʟʘʱʠʪʫ ʪʨʫʙ, ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʧʨʦʯʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 
ʵʣʝʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʦʙʳʯʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʭʨʘʥʝʥʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. ɺʳʩʦʢʘʷ ʭʠʤʠʯʝʩʢʘʷ 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʝʣʘʝʪ ʧʦʢʨʳʪʠʝ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʢʦʥʪʘʢʪʝ ʩ ʩʦʣʝʚʳʤʠ ʨʘʩʪʚʦʨʘʤʠ, ʘʛʨʝʩ-
ʩʠʚʥʳʤʠ ʧʘʨʘʤʠ ʠ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʨʫʙ ʧʦʟʚʦ-
ʣʷʝʪ ʩʥʠʟʠʪʴ ʩʢʦʨʦʩʪʴ ʢʦʨʨʦʟʠʠ ʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʦʙʲʝʢʪʦʚ ʙʝʟ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʩʪʘʚ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ, ʧʘʩʩʠʚʘʪʦʨʘ 
ʢʦʨʨʦʟʠʠ ʠ ʪʠʢʩʦʪʨʦʧʥʳʭ ʜʦʙʘʚʦʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʫʶ ʧʨʠʛʦʜʥʦʩʪʴ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʥʝʩʝʥʠʷ ʠ ʦʪʚʝʨʞʜʝʥʠʷ ʧʦʢʨʳʪʠʝ 
ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʪʷʞʝʣʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʜʝʞʥʫʶ 
ʟʘʱʠʪʫ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɻʦʣʜʦʙʠʥʘ, ʃ. ɸ. ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʢʦʨʨʦʟʠʦʥʥʳʭ ʨʘʟʨʫʰʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʥʦ-

ʚʳʝ ʨʝʰʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʩʪʘʣʠ ʢ ʢʦʨʨʦʟʠʠ / ʃ. ɸ. ɻʦʣʜʦʙʠʥʘ, ʈ. ʆʨʣʦʚ // ɿʘʧʠʩʢʠ ɻʦʨʥʦʛʦ ʠʥ-
ʩʪʠʪʫʪʘ. ï 2016. ï ʊ. 219. ï ʉ. 459-464. 

2. ʇʘʪ. RU 2174136 - ʂʦʤʧʦʟʠʮʠʷ ʜʣʷ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ/ ɺʣʘʜʠʤʠʨʩʢʠʡ ɺ.ʅ., 
ʄʘʭʨʠʥ ɺ.ʀ., ʋʩʪʶʛʠʥ ʖ.ɽ. (ʟʘʷʚʠʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʄʘʭʨʠʥ ɺʘʣʝʨʠʡ ʀʣʴʠʯ). 

3. ʇʘʪ. RU 2 739 767 C1 - ʂʦʤʧʦʟʠʮʠʷ ʜʣʷ ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʛʦ ʧʦʢʨʳʪʠʷ/ ɽʬʠʤʦʚʘ ʆ.ʅ. (ʟʘʷʚʠ-
ʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çɼʠʪʝʢʩè). 

4. ʇʘʢʝʥ.ɸ.ʄ. ʕʧʦʢʩʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʵʧʦʢʩʠʜʥʳʝ ʩʤʦʣʳ. ï ʃ., ɻʦʩʭʠʤʠʟʜʘʪ, 1962. - 964 ʩ. 
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ǳǲǬǩǵǧǭǬǟǪǻǬǭǰǱǻ ǧ ǩǭǬǱǤǬǱ ǡǤǠ-
ǯǤǰǲǯǰǭǡ 

ǪȄȁȇȌ ǣȋȇȑȏȇȈ ǫǿȉȐȇȋȍȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʕʊè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʘʰʘʷʥ ɽʚʛʝʥʠʷ ʈʦʤʘʥʦʚʥʘ 
ɼʦʮʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʕʊè 
 

 
ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʢʦʥʪʝʥʪ ð ʜʚʘ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʵʣʝʤʝʥʪʘ ʣʶʙʦʛʦ ʚʝʙ-ʨʝʩʫʨʩʘ. ʌʫʥʢʮʠ-

ʦʥʘʣʴʥʦʩʪʴ ʦʪʚʝʯʘʝʪ ʟʘ ʪʦ, ʢʘʢ ʩʘʡʪ ʨʘʙʦʪʘʝʪ: ʦʪ ʥʘʚʠʛʘʮʠʠ ʜʦ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʝʨʚʠʩʦʚ (ʬʦʨʤʳ ʦʙʨʘʪ-
ʥʦʡ ʩʚʷʟʠ, ʘʚʪʦʨʠʟʘʮʠʷ, ʧʦʠʩʢ ʠ ʧʨ.). ʂʦʥʪʝʥʪ ʞʝ ð ʵʪʦ ʚʩʸ ʪʦ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʠ ʩ ʯʝʤ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʫʝʪ: ʪʝʢʩʪʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ, ʠʥʬʦʛʨʘʬʠʢʘ. ʂʘʟʘʣʦʩʴ ʙʳ, ʢʦʥʪʝʥʪ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʝ 
ʠʤʝʶʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ, ʥʦ, ʢʦʛʜʘ ʤʳ ʥʘʯʠʥʘʝʤ ʦʧʨʝʜʝʣʷʪʴ ʥʘʙʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ, ʦʢʘʟʳʚʘʝʪʩʷ, 
ʯʪʦ ʩ ʥʠʤʠ ʤʦʞʥʦ ʦʙʨʘʱʘʪʴʩʷ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦ [1, ʩ. 76]. ʊʦʣʴʢʦ ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʩʪʠ ʠ ʢʦʥʪʝʥʪʘ ʩʘʡʪ ʩʪʘʥʦʚʠʪʩʷ ʫʜʦʙʥʳʤ, ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʘʫʜʠʪʦʨʠʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʘʡʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʙʝʩ-
ʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʮʝʣʝʚʳʭ ʜʝʡʩʪʚʠʡ. ʂ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʥʘʚʠʛʘ-
ʮʠʷ (ʤʝʥʶ, ʭʣʝʙʥʳʝ ʢʨʦʰʢʠ, ʢʘʨʪʘ ʩʘʡʪʘ), ʧʦʠʩʢ ʧʦ ʢʦʥʪʝʥʪʫ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʬʦʨʤʳ (ʨʝʛʠʩʪʨʘʮʠʷ, ʦʙ-
ʨʘʪʥʘʷ ʩʚʷʟʴ, ʧʦʜʧʠʩʢʘ), ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʩ ʠʩʪʦʨʠʝʡ ʟʘʢʘʟʦʚ ʠ ʥʘʩʪʨʦʡʢʘʤʠ, ʦʥʣʘʡʥ-ʦʧʣʘʪʘ ʩ ʠʥʪʝʛʨʘ-
ʮʠʝʡ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʯʘʪ-ʙʦʪʳ ʠ ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ. ɼʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ 
ʜʠʟʘʡʥʘ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʦʪʩʫʪʩʪʚʠʝ ʥʘʜʝʞʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʩʥʦʚʳ ʣʠʰʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʮʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʨʝʩʫʨʩʦʤ [2, ʩ. 45][3, ʩ. 111-113]. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʢʦʥʪʝʥʪ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʨʝʩʫʨʩʦʚ. ʈʘʩʩʤʘʪ-
ʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ: ʨʦʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʪʠʧʦʣʦ-
ʛʠʷ ʢʦʥʪʝʥʪʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʢʦʥʪʝʥʪʦʤ ʚʝʙ-ʨʝʩʫʨʩʦʚ. ɺʳʜʝʣʷʶʪʩʷ ʦʩ-
ʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʢʦʥʪʝʥʪʘ. ʇʨʝʜʩʪʘʚʣʷʶʪʩʷ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʠ 
ʨʝʢʦʤʝʥʜʘʮʠʠ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʩʘʡʪʘ çʀʩʪʦʨʠʷ ʉʦʚʝʪʩʢʦʛʦ ʊʘʥʢʦʩʪʨʦʝʥʠʷè. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʢʦʥʪʝʥʪ, ʠʥʪʝʨʬʝʡʩ, ʚʝʙ-ʜʠʟʘʡʥ, ʚʝʙ-ʨʝʩʫʨʩ, ʩʘʡʪ. 
 

FUNCTIONALITY AND CONTENT OF WEB RESOURCES 
  

Levin Dmitry Maksimovich 
 

Scientific adviser: Fashayan Evgeniya Romanovna 
 
Abstract: The article examines the functionality and content of modern web resources. It considers the main 
aspects: the role of functionality in creating a user-friendly interface, content typology, and the interaction be-
tween the functionality and content of web resources. The main criteria for evaluating the quality of functionali-
ty and content are highlighted. Best practices and recommendations are presented. The development of a pro-
totype of the website "History of Soviet Tank Building" is presented. 
Keywords: functionality, content, interface, web design, web resource, website. 
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ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʢʦʥʪʝʥʪʘ ʚʝʙ-ʨʝʩʫʨʩʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʧʨʦʩʪʦ-
ʪʠʧ ʩʘʡʪʘ çʀʩʪʦʨʠʷ ʉʦʚʝʪʩʢʦʛʦ ʊʘʥʢʦʩʪʨʦʝʥʠʷè. 

 

 
ʉʡʪ. 1. ɼʤʙʛʦʙʸ ʪʫʩʙʦʡʯʙ ʪʙʢʫʙ 

 
ʇʨʦʪʦʪʠʧ ʚʳʧʦʣʥʝʥ ʚ ʬʦʨʤʘʪʝ ʩʘʡʪʘ-ʣʵʥʜʠʥʛʘ (ʘʥʛʣ. landing), ʪʝʤ ʩʘʤʳʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʪʘʥʦ-

ʚʠʪʩʷ ʧʨʦʱʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʘʡʪʝ. ʊʘʢʞʝ ʚ ʧʨʦʪʦʪʠʧʝ ʨʝʘʣʠʟʦʚʘʥʳ ʧʦʠʩʢ (ʧʦ ʢʣʶʯʝʚʳʤ 
ʩʣʦʚʘʤ, ʭʝʰʪʝʛʘʤ) ʠ ʭʣʝʙʥʳʝ ʢʨʦʰʢʠ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʪʝʢʫʱʝʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʩʘʡʪʝ. 

 

 
ʉʡʪ. 2. ʅʞʦʷ ʪʙʢʫʙ ʪ ʨʧʡʪʣʧʥ 

 
ʊʠʧʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʚʢʣʶʯʘʶʪ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʤʝʥʶ 

ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʚʣʦʞʝʥʥʦʩʪʠ, ʬʠʣʴʪʨʳ, ʩʦʨʪʠʨʦʚʢʘ), ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ (CMS) ʩ ʚʦʟʤʦʞ-
ʥʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʩʪʨʘʥʠʮ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʘʚ ʜʦʩʪʫʧʘ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʥʪʝʛʨʘʮʠʷ 
ʩ ʚʥʝʰʥʠʤʠ ʩʝʨʚʠʩʘʤʠ: CRM/ERP-ʩʠʩʪʝʤʘʤʠ, ʧʣʘʪʝʞʥʳʤʠ ʰʣʶʟʘʤʠ (YooKassa, Payture), ʤʘʨʢʝʪʠʥʛʦ-
ʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ (e-mail ʨʘʩʩʳʣʢʠ, ʘʥʘʣʠʪʠʢʘ). ʂ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʤʫʣʴʪʠʤʝʜʠʡ-
ʥʳʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʚʠʜʝʦʧʣʝʝʨʳ, ʩʣʘʡʜʝʨʳ, ʛʘʣʝʨʝʠ, ʘʥʠʤʘʮʠʠ ʧʨʠ ʧʨʦʢʨʫʪʢʝ), ʘ ʪʘʢʞʝ 
ʩʠʩʪʝʤʳ ʧʦʠʩʢʘ ʩ ʧʦʜʩʢʘʟʢʘʤʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʪʦʚʘʨʦʚ ʠʣʠ ʩʪʘʪʝʡ. 

ʆʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʘʡʪʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʷʤ. ʋʜʦʙʩʪʚʦ 
(usability) ʦʧʨʝʜʝʣʷʝʪ, ʥʘʩʢʦʣʴʢʦ ʠʥʪʫʠʪʠʚʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʥʠʤʘʝʪ, ʛʜʝ ʠ ʢʘʢ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʝ. ʉʢʦ-
ʨʦʩʪʴ ʚʢʣʶʯʘʝʪ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮ ʠ ʦʪʢʣʠʢʘ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʜʝʡʩʪʚʠʷ. ʅʘʜʸʞʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʦʪʩʫʪʩʪʚʠʝ ʦʰʠʙʦʢ ʚ ʬʦʨʤʘʭ, ʩʙʦʝʚ ʧʨʠ ʦʧʣʘʪʝ ʠ ʜʨʫʛʠʭ ʢʨʠʪʠʯʥʳʭ ʥʝʧʦʣʘʜʦʢ. ɸʜʘʧʪʠʚʥʦʩʪʴ ʛʘʨʘʥʪʠʨʫʝʪ 
ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʨʘʟʤʝʨʘʭ ʵʢʨʘʥʦʚ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥ-
ʪʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʠ ʦʭʚʘʪʳʚʘʝʪ ʟʘʱʠʪʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʰʠʬʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʦʪ-
ʚʝʪʩʪʚʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʥʦʨʤʘʤ, ʪʘʢʠʤ ʢʘʢ GDPR ʠʣʠ ʌɿ-152 [4, ʩ. 78]. 

ʂʦʥʪʝʥʪ ʩʘʡʪʘ ʚʳʧʦʣʥʷʝʪ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʫʶ ʨʦʣʴ, ʚʳʩʪʫʧʘʷ ʢʘʢ "ʤʦʩʪ" ʤʝʞʜʫ ʙʨʝʥʜʦʤ ʠ ʝʛʦ 
ʘʫʜʠʪʦʨʠʝʡ; ʠʤʝʥʥʦ ʨʘʜʠ ʢʦʥʪʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʩʝʱʘʝʪ ʨʝʩʫʨʩ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥ-
ʪʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ ʠʟʫʯʝʥʠʝ 
ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʙʘʟʳ ʜʘʥʥʳʭ, ʘʨʭʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ) ʠ ʜʠʘʣʦʛ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. 
ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʢʦʥʪʝʥʪʘ ʚʢʣʶʯʘʶʪ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ (ʩʪʘʪʴʠ, ʦʧʠʩʘʥʠʷ ʪʦʚʘʨʦʚ, ʠʥʩʪʨʫʢʮʠʠ), ʨʘʟ-
ʚʣʝʯʝʥʠʝ (ʙʣʦʛʠ, ʧʦʜʙʦʨʢʠ, ʚʠʢʪʦʨʠʥʳ), ʚʜʦʭʥʦʚʝʥʠʝ (ʢʝʡʩʳ, ʦʪʟʳʚʳ, ʠʩʪʦʨʠʠ ʫʩʧʝʭʘ) ʠ ʧʦʙʫʞʜʝʥʠʝ ʢ 
ʮʝʣʝʚʦʤʫ ʜʝʡʩʪʚʠʶ (ʧʦʜʧʠʩʢʘ, ʧʦʢʫʧʢʘ, ʨʝʛʠʩʪʨʘʮʠʷ) [5, ʩ. 56]. 
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ɺʠʜʳ ʢʦʥʪʝʥʪʘ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʠ ʢʘʥʘʣʳ ʚʦʩʧʨʠʷʪʠʷ. ʊʝʢ-
ʩʪʦʚʳʡ ʢʦʥʪʝʥʪ ʦʭʚʘʪʳʚʘʝʪ ʩʪʘʪʴʠ, ʙʣʦʛʠ, ʥʦʚʦʩʪʠ, SEO-ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʣʦʥʛʨʠʜʳ, ʦʙ-
ʟʦʨʳ ʠ ʨʫʢʦʚʦʜʩʪʚʘ. ɻʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ ʚʢʣʶʯʘʝʪ ʠʟʦʙʨʘʞʝʥʠʷ, ʬʦʪʦʛʘʣʝʨʝʠ, ʠʥʬʦʛʨʘʬʠʢʫ, ʩʭʝʤʳ, 
ʠʢʦʥʢʠ ʠ ʠʣʣʶʩʪʨʘʮʠʠ. ɺʠʜʝʦ ʠ ʘʫʜʠʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʤʦ-ʨʦʣʠʢʘʤʠ, ʦʙʫʯʘʶʱʠʤʠ ʚʠʜʝʦ, ʧʦʜʢʘʩʪʘʤʠ, 
ʚʝʙʠʥʘʨʘʤʠ ʠ ʘʫʜʠʦ-ʦʧʠʩʘʥʠʷʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ. ʆʩʦʙʫʶ ʢʘʪʝʛʦʨʠʶ ʩʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨ-
ʘʢʪʠʚʥʳʡ ʢʦʥʪʝʥʪ: ʚʠʢʪʦʨʠʥʳ, ʪʝʩʪʳ, ʢʘʣʴʢʫʣʷʪʦʨʳ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ, ʪʘʡʤ-ʣʘʡʥʳ ʠ ʠʥʥʦʚʘʮʠʦʥ-
ʥʳʝ VR/AR-ʤʦʜʫʣʠ [6, ʩ. 89-92]. 

ʂʘʯʝʩʪʚʦ ʢʦʥʪʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ ʢʨʠʪʝʨʠʷʤʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʛʘʨʘʥʪʠʨʫʝʪ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʪʝʢʫʱʠʤ ʜʘʥʥʳʤ ʠ ʨʝʘʣʠʷʤ. ʎʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʪʝʥʪʘ 
ʨʝʰʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʠʣʠ ʦʪʚʝʯʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʪʨʝʙʫʝʪ ʦʨʠʛʠʥʘʣʴʥʦ-
ʩʪʠ ʠʜʝʡ ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʣʘʛʠʘʪʘ. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʷʩʥʦʩʪʴ ʠ ʣʦʛʠʯʥʦʩʪʴ ʧʦʜʘʯʠ ʤʘʪʝ-
ʨʠʘʣʘ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʛʦʣʦʚʢʦʚ, ʘʙʟʘʮʝʚ ʠ ʩʧʠʩʢʦʚ. ʅʘʢʦʥʝʮ, ʦʧʪʠʤʠʟʘʮʠʷ ʦʭʚʘʪʳʚʘʝʪ ʪʝʭʥʠʯʝ-
ʩʢʠʝ ʘʩʧʝʢʪʳ: ʩʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ ʤʝʜʠʘʬʘʡʣʦʚ, ʠʭ ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʦʜ ʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʙʣʶʜʝʥʠʝ 
ʧʨʠʥʮʠʧʦʚ SEO ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ [7]. 

ʇʨʦʪʦʪʠʧ ʩʘʡʪʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʘʥʢʘʭ ʢʘʢ ʚʨʝʤʝʥ ʉʉʉʈ, ʪʘʢ ʠ 
ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ. ʉʦʜʝʨʞʘʱʘʷʩʷ ʚ ʧʨʦʪʦʪʠʧʝ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʬʦʪʦʛʨʘʬʠʠ, ʯʝʨ-
ʪʝʞʠ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʧʨʘʚʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʥʢʦʚ. ɺ ʧʨʦʪʦʪʠʧʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʪʳʨʝ 
ʪʘʥʢʘ: ʄʉ-1, ʂɺ-1, ʂɺ-2 ʠ ʊ-14 çɸʈʄɸʊɸè. 

 

 
ʉʡʪ. 3. ʊʫʩʙʦʡʯʙ ʪ ʰʞʩʫʞʟʧʥ ʫʙʦʣʙ ʃɻ-2 

 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʨʦʪʦʪʠʧʝ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʜʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
ɺʝʩʴ ʢʦʥʪʝʥʪ ʠʤʝʝʪ ʦʪʩʪʫʧʳ ʦʪ ʢʨʘʝʚ ʵʢʨʘʥʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʝʛʦ ʯʠʪʘʝʤʦʩʪʴ ʠ ʧʦʚʳ-

ʩʠʪʴ ʫʜʦʙʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʪʝʨʬʝʡʩʦʤ. 
ʕʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʢʦʥʪʝʥʪʘ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʥʮʠʧʝ ʢʦʤʧʣʝʤʝʥ-

ʪʘʨʥʦʩʪʠ: ʢʘʞʜʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʪʨʝʙʫʝʪ ʥʘʧʦʣʥʝʥʠʷ ʘʢʪʫʘʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ, ʘ ʢʦʥʪʝʥʪ, ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʝʥ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʫʧʝʥ ʠ ʫʜʦʙʝʥ ʙʣʘʛʦʜʘʨʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥ-
ʪʘʤ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʧʦʠʩʢ ʧʦ ʩʘʡʪʫ (ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ), ʯʴʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʟʘʚʠ-
ʩʠʪ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʨʘʟʤʝʪʢʠ, ʤʝʪʘʜʘʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʩʘʤʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʂʘʢ ʧʦʜʯʸʨʢʠʚʘʝʪ ɸʣʘʥ ʂʫʧʝʨ ʚ ʧʦʜʭʦʜʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʥʘ ʯʝʣʦʚʝʢʘ (human-oriented design), 
ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʠʥʪʝʨʬʝʡʩʘ ʜʦʣʞʝʥ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʚʦʢʨʫʛ ʮʝʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʥʝ ʩʦʟʜʘʚʘʪʴ ʝʤʫ 
ʧʨʝʧʷʪʩʪʚʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʛʦ ʫʯʸʪʘ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʥʪʝʢʩʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʠ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʩʦʟʜʘʸʪ ʠʥʪʫʠ-
ʪʠʚʥʦ ʧʦʥʷʪʥʫʶ ʩʨʝʜʫ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʨʘʟʤʝʱʝʥʠʝ ʢʦʥʪʝʥʪʘ ʩʪʘʥʦʚʷʪʩʷ ʝʜʠʥʳʤ 
ʧʨʦʮʝʩʩʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ [8, ʩ. 101]. 

 

 
ʉʡʪ. 4. ʊʫʩʙʦʡʯʙ ʪ ʰʞʩʫʞʟʧʥ ʫʙʦʣʙ ʃɻ-2 (ʙʦʜʤʡʢʪʣʙʸ ʛʞʩʪʡʸ) 

 
ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʫʪʠ 

(Customer Journey). ʅʘ ʵʪʘʧʝ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʝʥ ʢʦʥʪʝʥʪ: ʮʝʧʣʷʶʱʠʡ ʟʘʛʦʣʦʚʦʢ ʠ 
ʘʥʦʥʩ ʪʦʚʘʨʘ ʠʣʠ ʩʪʘʪʴʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʠʪʘʙʝʣʴʥʫʶ 
ʚʸʨʩʪʢʫ, ʘ ʢʦʥʪʝʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʣʝʚʘʥʪʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʩʪʨʦʝʥʥʳʝ ʚʠʜʝʦ. ʅʘ ʵʪʘʧʝ ʧʦʙʫʞʜʝ-
ʥʠʷ ʢ ʜʝʡʩʪʚʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʯʸʪʢʠʝ ʧʨʠʟʳʚʳ (ʢʥʦʧʢʠ çʂʫʧʠʪʴè, ʬʦʨʤʳ ʧʦʜ-
ʧʠʩʢʠ, çʇʦʜʨʦʙʥʝʝè), ʘ ʢʦʥʪʝʥʪ ʬʦʨʤʫʣʠʨʫʝʪ ʫʙʝʜʠʪʝʣʴʥʳʝ ʘʨʛʫʤʝʥʪʳ. ʅʘʢʦʥʝʮ, ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ (ʯʘʪ-ʙʦʪʳ, ʬʦʨʤʳ ʦʪʟʳʚʦʚ, ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ) ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʦ ʜʦ-
ʩʪʫʧʥʳ ʠ ʜʦʧʦʣʥʝʥʳ ʢʦʥʪʝʥʪʦʤ, ʥʘʧʨʘʚʣʷʶʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʪʚʝʯʘʶʱʠʤ ʥʘ ʯʘʩʪʳʝ ʚʦʧʨʦʩʳ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʜʜʝʨʞʢʘ ʩʘʡʪʘ ʪʨʝʙʫʶʪ ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʨʝʥʥʳʤ ʧʨʘʢʪʠʢʘʤ ʥʘ 
ʚʩʝʭ ʵʪʘʧʘʭ. ʂʣʶʯʝʚʳʤ ʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ 
ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʜʝʪʘʣʴʥʫʶ ʢʘʨʪʫ ʩʘʡʪʘ, ʦʪʨʘʞʘʶʱʫʶ ʩʪʨʫʢʪʫʨʫ, ʠ ʦʧʠʩʘʪʴ ʢʣʶʯʝʚʳʝ ʧʦʣʴʟʦ-
ʚʘʪʝʣʴʩʢʠʝ ʩʮʝʥʘʨʠʠ. ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʦʚ ʠʥʪʝʨʬʝʡʩʘ (wireframes ʠ mockups) ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʦʛʦ ʠʣʠ 
ʤʘʢʝʪʥʦʛʦ ʢʦʥʪʝʥʪʘ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ 
ʢʦʥʪʝʥʪʦʤ ʝʱʝ ʜʦ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ, ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʚʠʛʘʮʠʠ ʠʣʠ ʧʦʜʘʯʠ ʠʥ-
ʬʦʨʤʘʮʠʠ [9, ʩ. 134]. 

ʋʩʧʝʭ ʧʨʦʝʢʪʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʛʨʘʤʦʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ CMS ʠ ʥʘʩʪʨʦʡʢʠ ʨʝʜʘʢʮʠʦʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ. ɺʳʙʦʨ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ (CMS) ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʝʸ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜ-
ʜʝʨʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʪʠʧʳ ʢʦʥʪʝʥʪʘ (ʪʝʢʩʪ, ʤʫʣʴʪʠʤʝʜʠʘ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ) ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʛʠʙʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʜʣʷ ʨʘʟʥʳʭ ʨʦʣʝʡ (ʘʚʪʦʨʳ, ʨʝʜʘʢʪʦʨʳ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ). ʅʝ ʤʝ-
ʥʝʝ ʚʘʞʥʦ ʚʥʝʜʨʠʪʴ ʧʦʥʷʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʠ ʨʝʛʣʘʤʝʥʪʳ ʨʘʙʦʪʳ ʩ CMS ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ 
ʧʫʙʣʠʢʘʮʠʠ ʢʦʥʪʝʥʪʘ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʝʛʦ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝ-
ʩʪʚʘ. 

ʅʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʘʡʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧ-
ʪʠʤʠʟʘʮʠʶ. ʇʨʦʚʝʜʝʥʠʝ ʶʟʘʙʠʣʠʪʠ-ʪʝʩʪʠʨʦʚʘʥʠʡ ʥʘ ʨʝʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟ-
ʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʇʂ, ʧʣʘʥʰʝʪʳ, ʩʤʘʨʪʬʦʥʳ) ʚʳʷʚʣʷʝʪ ʧʨʦʙʣʝʤʳ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸʥʘʣʠʟ 
ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʤʝʪʨʠʢ (ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʩʪʨʘʥʠʮʝ, ʛʣʫʙʠʥʘ ʧʨʦʩʤʦʪʨʘ, ʧʦʢʘʟʘʪʝʣʴ ʦʪʢʘʟʦʚ) ʠ ʧʦʢʘʟʘ-
ʪʝʣʝʡ ʢʦʥʚʝʨʩʠʠ (ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ: ʧʦʢʫʧʢʠ, ʧʦʜʧʠʩʢʠ ʠ ʪ.ʜ.) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʲʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʫʟʢʠʭ ʤʝʩʪ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʚʥʝʩʝʥʠʷ ʫʣʫʯʰʝʥʠʡ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠʣʠ ʢʦʥʪʝʥʪ. 
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ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʘʡʪʘ ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙ-
ʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʘʫʜʠʪ ʠ ʘʢʪʫʘʣʠʟʘʮʠʶ ʫʩʪʘʨʝʚʰʝʛʦ ʢʦʥʪʝʥʪʘ, ʧʨʦ-
ʚʝʨʢʫ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ: ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 
ʚʝʨʩʠʡ API, ʙʠʙʣʠʦʪʝʢ, ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ ʠ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʥʪʝʛʨʠʨʦ-
ʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʝʩʫʨʩʘ [10]. 

ʕʬʬʝʢʪʠʚʥʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥ-
ʪʘʣʴʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʝʙ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠʛʨʘʝʪ 
ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʝʥʪʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɸʨʪʝʤʠʡ ʃʝʙʝʜʝʚ 
ʚ ʩʚʦʸʤ ʨʫʢʦʚʦʜʩʪʚʝ, ʧʨʠʤʝʥʝʥʠʝ ʥʘʛʣʷʜʥʳʭ ʩʭʝʤ ð ʪʘʢʠʭ ʢʘʢ ʤʝʥʪʘʣʴʥʳʝ ʢʘʨʪʳ (mind maps) ʠ ʚʠʟʫ-
ʘʣʴʥʳʝ ʢʘʨʪʳ ʩʘʡʪʘ (sitemap) ð ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʨʝʩʫʨʩʘ ʠ ʦʧ-
ʪʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʥʪʝʥʪʥʳʭ ʙʣʦʢʦʚ ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ [11, Ä5.1]. 

ʉʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʜʦʩʪʫʧʥʦʩʪʠ (accessibility) ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʪʠʯʝʩʢʦʡ ʥʦʨʤʦʡ, ʥʦ ʠ 
ʶʨʠʜʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʝʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʚʝʙ-ʨʝʩʫʨʩ ʦʙʷʟʘʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʨʝʢʦ-
ʤʝʥʜʘʮʠʷʤ WCAG (Web Content Accessibility Guidelines) ʠ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʫ ɻʆʉʊ ʈ 52872-
2019. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʥʪʝʥʪʦʤ ʠ ʬʫʥʢʮʠʦʥʘʣʦʤ ʜʣʷ 
ʣʶʜʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ (ʟʨʝʥʠʷ, ʩʣʫʭʘ, ʤʦʪʦʨʠʢʠ), ʚʢʣʶʯʘʷ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʩʦ ʩʢʨʠʥ-
ʨʠʜʝʨʘʤʠ, ʧʦʜʜʝʨʞʢʫ ʢʣʘʚʠʘʪʫʨʥʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʘʜʘʧʪʘʮʠʶ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʢʦʛʥʠʪʠʚʥʳʤʠ ʦʩʦ-
ʙʝʥʥʦʩʪʷʤʠ [12][13]. 

ɻʨʘʤʦʪʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤ ʢʦʥʪʝʥʪʦʤ ʩʦʟʜʘʸʪ 
ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʢʫʣʴʪʫʨʳ. ʋʜʦʙʩʪʚʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʩʪʨʦ 
ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʮʝʥʥʳʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʢʦʥʪʝʥʪ ʫʜʝʨʞʠʚʘʝʪ ʝʛʦ ʚʥʠʤʘʥʠʝ ʠ ʩʪʠʤʫ-
ʣʠʨʫʝʪ ʢ ʜʝʡʩʪʚʠʶ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʘʡʪʘ ʚʘʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 
ʚʠʜʳ ʢʦʥʪʝʥʪʘ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ: ʪʦʣʴʢʦ ʪʘʢʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʠʚʝʜʸʪ ʢ ʩʪʘʙʠʣʴʥʦʤʫ ʨʦʩʪʫ 
ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʠ ʢʦʥʚʝʨʩʠʠ. 
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ɹʦʦʧʫʙʯʡʸ: ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʜʫʢʪʦʨʘ ʜʣʷ ʢʦʩʚʝʥʥʦʛʦ ʥʘʛʨʝʚʘ 
ʤʝʜʥʳʭ ʠʟʜʝʣʠʡ ʧʫʪʝʤ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʦʪ ʛʨʘʬʠʪʦʚʦʛʦ ʚʢʣʘʜʳʰʘ ʚ ʤʝʜʥʫʶ ʟʘʛʦʪʦʚʢʫ. ɺ ʜʘʥʥʦʡ 
ʨʘʙʦʪʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʩʯʝʪ ʦʩʥʦʚʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʥʜʫʢʪʦʨʘ ʩ 
ʯʘʩʪʠʯʥʳʤ ʚʳʙʦʨʦʤ ʧʨʠʤʝʥʷʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ, ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚ-
ʥʦʡ ʤʦʱʥʦʩʪʠ). ʊʘʢʞʝ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʩʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦ-
ʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘʛʨʝʚʘ. ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʤʘʪʝʤʘʪʠ-
ʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʨʘʩʯʝʪʦʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ 
Comsol Multiphysics. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʜʫʢʮʠʦʥʥʳʡ ʥʘʛʨʝʚ, ʨʘʩʯʸʪ, ʢʦʩʚʝʥʥʳʡ ʥʘʛʨʝʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʜʴ, ʛʨʘʬʠʪʦ-
ʚʳʡ ʚʢʣʘʜʳʰ. 
 
CALCULATION OF PARAMETERS AND COMPUTER SIMULATION OF THE HEATING PROCESS IN AN 

INDIRECT-ACTION INDUCTOR FOR COPPER PRODUCTS 
 

Borshchev Vladimir Anatolievich 
 

Scientific adviser: Lavrentiev Vladimir Aleksandrovich 
 
Abstract: The relevance of this article lies in the development of an inductor for indirect heating of copper 
products by heat transfer of energy from a graphite insert to a copper workpiece. In this work, the calculation 
of the main electrical and physical parameters of the inductor with a partial selection of the equipment used 
(power source, reactive power compensation devices) will be carried out. Computer modeling will also be car-
ried out to preliminarily check the efficiency of this heating method. The main research method was the math-
ematical formulas used to calculate such systems and modeling in the Comsol Multiphysics software package.  
Keywords: induction heating, calculation, indirect heating, modeling, copper, graphite insert. 
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ʀʥʜʫʢʮʠʦʥʥʳʡ ʥʘʛʨʝʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʨʫʙʳ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ, ʪʘʢʠʤ ʢʘʢ ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 
ʚ ʩʘʤʦʡ ʟʘʛʦʪʦʚʢʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʘʢʫʫʤʥʳʭ ʢʘʤʝʨʘʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʫʞʥʳʭ ʩʚʦʡʩʪʚ ʠ 
ʢʘʯʝʩʪʚ ʤʝʪʘʣʣʘ, ʘ ʪʘʢʞʝ ʯʠʩʪʦʪʘ ʥʘʛʨʝʚʘ, ʛʜʝ ʥʝ ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ. 
ʅʘʛʨʝʚ ʪʘʢʠʭ ʠʟʜʝʣʠʡ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʢʘʣʢʠ ʠʣʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʂʘʢ ʤʥʦʛʠʤ 
ʠʟʚʝʩʪʥʦ, ʠʥʜʫʢʮʠʦʥʥʳʡ ʚʠʜ ʥʘʛʨʝʚʘ ʥʝʩʧʦʩʦʙʝʥ ʵʬʬʝʢʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʠʟ 
ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ï ʵʪʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʘʤʳʤ ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠ ʩʚʷʟʘʥʦ ʵʪʦ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ ï 
ʤʘʣʦʝ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʥʠʟʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʅʘʠʣʫʯʰʠʤ ʚʘʨʠ-
ʘʥʪʦʤ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ ʟʘʛʦʪʦʚʦʢ ʠʟ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʣʶʤʠʥʠʡ, ʤʝʜʴ, ʣʘʪʫʥʴ ʠ ʜʨ. 
ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʩʚʝʥʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ, ʛʜʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʪʝʧʣʦʚʦʡ 
ʵʥʝʨʛʠʠ ʦʪ ʛʨʘʬʠʪʦʚʦʛʦ ʚʢʣʘʜʳʰʘ ʚ ʪʨʫʙʯʘʪʫʶ ʟʘʛʦʪʦʚʢʫ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʠʥ-
ʜʫʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʷʜ ʨʘʩʯʝʪʦʚ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʦʢʘ ʚ ʠʥʜʫʢʪʦʨʝ, ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ, ʢʦʣʠ-
ʯʝʩʪʚʘ ʚʠʪʢʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʦʭʣʘʞʜʝʥʠʷ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʤ ʜʝʡʩʪʚʠʝʤ ʙʫʜʝʪ ï ʢʦʤʧʴʶʪʝʨʥʦʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ Comsol Multiphysic, ʛʜʝ ʙʫʜʝʪ ʚʳʷʚʣʝʥʦ 
ʚʨʝʤʷ ʥʘʛʨʝʚʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ, ʯʪʦ ʜʘʩʪ ʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦʝ ʧʦʥʠʤʘʥʠʝ ʮʝʣʝʩʦ-
ʦʙʨʘʟʥʦʩʪʠ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

1 ʉʙʪʰʞʫ ʡʦʝʬʣʫʧʩʙ ʝʤʸ ʪʣʛʧʠʦʧʜʧ ʦʙʜʩʞʛʙ ʥʞʝʦʴʮ ʫʩʬʚʰʙʫʴʮ ʡʠʝʞʤʡʢ ʦʞʚʧʤʵʱʧʢ ʝʤʡʦʴ 
(70 ʪʥ) ʝʤʸ ʝʙʤʵʦʞʢʱʞʢ ʧʚʩʙʚʧʫʣʡ. 

 ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 
ɼʠʘʤʝʪʨ ʛʨʘʬʠʪʦʚʦʛʦ ʚʢʣʘʜʳʰʘ Ὠ2: 87 ʤʤ;  
ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ ʛʨʘʬʠʪʦʚʦʛʦ ʚʢʣʘʜʳʰʘ: 10 ʤʤ 
ɼʣʠʥʘ ʛʨʘʬʠʪʦʚʦʛʦ ʚʢʣʘʜʳʰʘ Ὤ2: 700 ʤʤ; 

ʄʘʪʝʨʠʘʣ ʟʘʛʨʫʟʢʠ: ɻʨʘʬʠʪ; ʋʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʘʬʠʪʘ:  
6

2 8 10p ʆʤ ʤ-= Ö Ö 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʠʥʜʫʢʪʦʨʝ: 400 ɺ;  
ʂʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ ὸ0: 500 ÜC. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʥʦʛʦ ʂʇɼ ʠʥʜʫʢʪʦʨʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʜʠʘʤʝʪʨʦʚ: 

1 2 (0,015...0,03),d d= +                                                        (1) 

1 0,087 0,015 0,102 .d ʤ= + =  

ɼʣʠʥʫ ʠʥʜʫʢʪʦʨʘ ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʫʩʣʦʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʝʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʧʦ 
ʚʩʝʡ ʜʣʠʥʝ ʟʘʛʦʪʦʚʢʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʦʪʥʦʰʝʥʠʶ: 

 1 2 2(1....2) ,h h d= + Ö                                                            (2) 

1 0,7 2 0,087 0,874h ʤ= + Ö = Ö 

ʄʦʱʥʦʩʪʴ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʜʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠʥʜʫʢʪʦʨʦʚ ʩ ʰʘʤʦʪʥʦʡ ʠʟʦʣʷʮʠʝʡ 
ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: 

 1

1

3

3,74 ,

log( )
T

h
P

d

d

D = Ö                                                                (3) 

ʛʜʝ 3d   ð  ʚʥʫʪʨʝʥʥʠʡ  ʜʠʘʤʝʪʨ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ, ʧʨʠʯʝʤ: ; 

ʊʦʛʜʘ: 

0,874
3,74 118,056 .

log(1,066)
TP ʢɺʪD = Ö =  

3 21,1 1,1 0,087 0,096 .d d ʤ= Ö = Ö =
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ʉʡʪ. 1. ʖʪʣʡʠ ʡʦʝʬʣʫʧʩʙ: 1 ð ʥʞʝʦʙʸ ʠʙʜʧʫʧʛʣʙ, 2 ð ʜʩʙʭʡʫʧʛʴʢ ʛʣʤʙʝʴʱ, 3 ð ʡʦʝʬʣʫʧʩ,  

4 ð ʝʞʩʞʛʸʦʦʴʞ ʪʫʸʜʡʛʙʷʲʡʞ ʚʩʬʪʵʸ. 
 
ɺʳʙʦʨ ʯʘʩʪʦʪʳ ʧʠʪʘʶʱʝʛʦ ʪʦʢʘ. 

 

6 6

2 2

2 2

2 2 2 2

3 10 6 10

r r

f
d d

r r

m m

Ö Ö Ö Ö
< <

Ö Ö ,                                                        (4) 

ʛʜʝ ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʥʘʛʨʝʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, 2rm =1 
3 33,171 10 6,342 10fÖ < < Ö 

ʇʨʠʥʠʤʘʝʤ ʦʧʪʠʤʘʣʴʥʫʶ ʯʘʩʪʦʪʫ ʪʦʢʘ ʜʣʷ ʩʢʚʦʟʥʦʛʦ ʥʘʛʨʝʚʘ ʛʨʘʬʠʪʦʚʦʛʦ ʚʢʣʘʜʳʰʘ 4000f =

ɻʮ [1]. 
ʇʨʩʞʝʞʤʞʦʡʞ ʬʝʞʤʵʦʧʢ ʨʧʛʞʩʮʦʧʪʫʦʧʢ ʥʧʲʦʧʪʫʡ: 
ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʤʦʱʥʦʩʪʴ: 

 0
0

2 0

,
2 ( ( ,1))

t
p

R F S a

lÖ
=
Ö Ö +

,                                                             (5) 

6 2

0

236 500
1,059 10 / .

2 0,044 (1,201 0,08)
p ɺʪ ʤ

Ö
= = Ö
Ö Ö +

 

ʛʜʝ 236l=  - ʫʜʝʣʴʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʛʨʘʬʠʪʘ, 0F - ʢʨʠʪʝʨʠʡ ʌʫʨʴʝ, ʨʘʚʥʳʡ 

0 2

2

1,201ka t
F

R

Ö
= = , ʛʜʝ kt  - ʢʦʥʝʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, 2R - ʨʘʜʠʫʩ ʟʘʛʨʫʟʢʠ. 

 
2 ʖʤʞʣʫʩʡʰʞʪʣʡʢ ʩʙʪʰʞʫ ʡʦʝʬʣʫʧʩʙ. 
ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʧʦ ʧʦʣʥʦʤʫ ʪʦʢʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 
 

 
ʉʡʪ. 2. ʶʤʞʣʫʩʡʰʞʪʣʙʸ ʪʮʞʥʙ ʠʙʥʞʲʞʦʡʸ ʨʧ ʨʧʤʦʧʥʬ ʫʧʣʬ 
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ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʪʦʢʘ ʚ ʤʘʪʝʨʠʘʣ ʠʥʜʫʢʪʦʨʘ: 

 1
1 503 ,

f

r
D = Ö                                                                 (6) 

ʛʜʝ 1r ʋʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʜʠ ʧʨʠ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʛʨʝʚʘ ʠʥʜʫʢʪʦʨʘ. 

1 0 (1 );p Tr a= Ö + Ö 
6 8

1 0,0172 10 (1 0,004 500) 5,16 10ʆʤr - -= Ö + Ö = Ö 

8

1

6,398 10
503 0,0018 .

3000
ʤ

-Ö
D = Ö = . 

ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʪʦʢʘ ʚ ʤʘʪʝʨʠʘʣ ʟʘʛʨʫʟʢʠ: 

 2
2

2

503 ,
rf

r

m
D = Ö

Ö
                                                               (7) 

8

2

6,398 10
503 0,0022 .

3000 1
ʤ

-Ö
D = Ö =

Ö
 

ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʥʜʫʢʪʦʨʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʦʣʱʠʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʠ ʪʨʫʙʢʠ ʠʥʜʫʢʪʦ-

ʨʘ 1 11,5 0,0027b = ÖD =  

 
1 1

1

1 1

,
p

ʟ

p d
r

h K

pÖ Ö
=
D Ö Ö

                                                                       (8) 

ʛʜʝ 0,85ʟK =  ð ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʠʥʜʫʢʪʦʨʘ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʚʳʩʦʪʳ ʚʠʪʢʘ ʙʝʟ 

ʠʟʦʣʷʮʠʠ ʢ ʰʘʛʫ ʥʘʚʠʚʢʠ (ʧʨʠʥʠʤʘʶʪ ʦʪ 0,75 ʜʦ 0,9); 1 1 1,pd d= +D ð ʜʠʘʤʝʪʨ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʣʦʷ ʛʣʫ-

ʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʪʦʢʘ ʚ ʤʝʪʘʣʣ ʠʥʜʫʢʪʦʨʘ [1]. 

 1 1 1,pd d= +D                                                 (9) 

3

1 0,102 0,232 10 0,104 .pd ʤ-= + Ö =  

ʊʦʛʜʘ: 
8

5 2

1

3,14 5,16 10 0,104
1,253 10 / ,

0,003 0,874 0,85
r ʆʤ ʚʠʪʦʢ

-
-Ö Ö Ö

= = Ö
Ö Ö

 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʪʦʢʘ ʚ ʤʝʪʘʣʣ ʟʘʛʦʪʦʚʢʠ: 

 

2
2

2

2 ,
R

m = Ö
D                                                        (10) 

2

0,044
2 2,735;

0,026
m = Ö =  

ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʛʨʫʟʢʠ: 

 2

2 2 2

2

,
A

r p m
h

p= Ö Ö Ö,                                                             (11) 

ʛʜʝ 2( ) 0,16A f m= =  

ʊʦʛʜʘ 
6 5 2

2

0,044
3,14 8 10 2,735 1,182 10 / .

0,7
r ʆʤ ʚʠʪ- -= Ö Ö Ö Ö = Ö  

ɺʥʫʪʨʝʥʥʝʝ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʥʜʫʢʪʦʨʘ: 

 
5 2

1 1 tan( ) 2,073 10 / ,ʚx r ʆʤ ʚʠʪʦʢy -= Ö = Ö                                        (12) 

ʛʜʝ y ð ʉʜʚʠʛ ʬʘʟ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʥʦʩʪʷʤʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ ʚ ʤʝʪʘʣʣʝ ʠʥ-

ʜʫʢʪʦʨʘ. 
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ɽʩʣʠ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ 1 11,5b ² ÖD ʪʦ 1y=  

ɺʥʫʪʨʝʥʥʝʝ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʛʨʫʟʢʠ: 

 2 2

2 2 2

2

/ ,
B

x p m ʆʤ ʚʠʪʦʢ
h

p= Ö Ö Ö                                                  (13) 

ʛʜʝ B=0,036ð ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ 

6 6 2

2

0,036
3,14 8 10 2,715 9,667 10 / .

0,7
x ʆʤ ʚʠʪ- -= Ö Ö Ö Ö = Ö  

ʈʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʩʝʠʚʘʥʠʷ: 
2 2 7

3 1 2

2

( ) 10
2 ,s

d d
x f

h
p

-- Ö
= Ö Ö Ö

                                                    (14) 
2 2 7

3 4 2(0,102 0,087 ) 10
2 4000 3,14 1,005 10 / .

0,7
sx ʆʤ ʚʠʪ

-
-- Ö

= Ö Ö Ö = Ö  

ʈʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʫʩʪʦʛʦ ʠʥʜʫʢʪʦʨʘ: 

 
3

71
1

1

2
10 ,

f d
x k

h

p -Ö Ö Ö
= Ö Ö                                                      (15) 

ʛʜʝ 1 1

10 1

( )
x d

k f
x h
= =  ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʢʦʥʮʝʚʳʝ ʵʬʬʝʢʪʳ ʢʦʨʦʪʢʦʛʦ 

ʠʥʜʫʢʪʦʨʘ. 

 1

1

0,102
0,117,

0,874

d

h
= =                                                           (16) 

ʊʦʛʜʘ:  
3 2

7 4 2

1

2 4000 3,14 0,102
0,8 10 2,362 10 / .

0,874
x ʆʤ ʚʠʪʦʢ- -Ö Ö Ö
= Ö Ö = Ö  

ʈʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʨʘʪʥʦʛʦ ʟʘʤʳʢʘʥʠʷ: 

 1
0 1

1 2

,
h

x x
h k h

= Ö
- Ö

                                                                (17) 

4 4 2

0

0,874
2,362 10 6,575 10 / .

0,874 0,8 0,7
x ʆʤ ʚʠʪʦʢ- -= Ö Ö = Ö

- Ö
 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʝʨʝʡʪʠ ʦʪ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʧʦ ʧʦʣʥʦʤʫ 
ʧʦʪʦʢʫ ʢ ʫʧʨʦʱʝʥʥʦʡ ʩʭʝʤʝ ʟʘʤʝʱʝʥʠʷ: 

 
2

0

2 2

2 0 2

0,733;
( )s

x
C

r x x x
= =

+ + +
                                                 (18) 

ʇʨʠʚʝʜʝʥʥʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʛʨʫʟʢʠ: 

 
'

2 2,r C r= Ö
                                                 (19) 

' 5 6 2

2 0,733 1,182 10 8,66 10 / .r ʆʤ ʚʠʪʦʢ- -= Ö Ö = Ö  

ʇʨʠʚʝʜʝʥʥʦʝ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʥʜʫʢʪʦʨʘ: 

 

' 2 0 2 2
2

0

[( ) ( ) ]
,s sx x x x x r

x C
x

+ Ö + + +
= Ö

                                                   (20) 
4 6 4 4 6 5

'

2 4

5 2

[(1,005 10 9,667 10 ) (6,575 10 1,005 10 9,667 10 )1,182 10 ]
(0,733)

6,575 10

9,446 10 / .

x

ʆʤ ʚʠʪʦʢ

- - - - - -

-

-

Ö + Ö Ö Ö + Ö + Ö + Ö
= Ö =

Ö

= Ö
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ʕʢʚʠʚʘʣʝʥʪʥʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʥʜʫʢʪʦʨʘ ʩ ʟʘʛʨʫʟʢʦʡ: 

 
'

1 2r r r= +                                                    (21) 
5 6 5 21,331 10 8,66 10 2,198 10 / .r ʆʤ ʚʠʪʦʢ- - -= Ö + Ö = Ö  

ʕʢʚʠʚʘʣʝʥʪʥʦʝ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʥʜʫʢʪʦʨʘ ʩ ʟʘʛʨʫʟʢʦʡ: 

 
'

1 2 ,ʚx x x= +
                                                        (22) 

5 5 4 22,074 10 9,446 10 1,152 10 / .x ʆʤ ʚʠʪʦʢ- - -= Ö + Ö = Ö  

ʕʢʚʠʚʘʣʝʥʪʥʦʝ ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʥʜʫʢʪʦʨʘ ʩ ʟʘʛʨʫʟʢʦʡ: 

 
2 2 ,z r x= +                                                             (23) 

2 10 2 8 4 22,198 10 1,52 10 1,173 10 / .z ʆʤ ʚʠʪʦʢ- - -= Ö + Ö = Ö  

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʂʇɼ ʠʥʜʫʢʪʦʨʘ: 
' 6

2

5

8,666 10
0,394 39,4%.

2,198 10

r

r
h

-

-

Ö
= = = º

Ö
                                          (24) 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʠʥʜʫʢʪʦʨʘ: 

 cos 0,187.ʠ

r

z
j= =                                                          (25) 

ʄʦʱʥʦʩʪʴ, ʧʝʨʝʜʘʚʘʝʤʘʷ ʚ ʟʘʛʨʫʟʢʫ: 

 2 2 2 0,P d h pp= Ö Ö Ö
                                                        (26) 

5 5

2 3,14 0,087 0,7 4,486 10 2,025 10 .P ɺʪ= Ö Ö Ö Ö = Ö 

ʄʦʱʥʦʩʪʴ, ʧʦʜʚʦʜʠʤʘʷ ʢ ʠʥʜʫʢʪʦʨʫ: 

 52 5,136 10ʠ

ʠ

P
P
h
= = Ö Ö                                                              (27) 

ʏʠʩʣʦ ʚʠʪʢʦʚ ʠʥʜʫʢʪʦʨʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʠʥʜʫʢʪʦʨʝ: 
400 .U ɺ=  

 
cos

,ʠ

ʠ

n U
z P

j
= Ö

Ö
                                                              (28) 

4 5

0,187
400 22,312 23

1,173 10 5,136 10
n

-
= Ö = º

Ö Ö Ö
 

ɸʢʪʠʚʥʦʝ, ʨʝʘʢʪʠʚʥʦʝ ʠ ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʠʥʜʫʢʪʦʨʘ ʩ ʟʘʛʨʫʟʢʦʡ: 

2

5 2

.

2,18 10 23 0,011 .

ʠ

ʠ

r r n

r ʆʤ-

= Ö

= Ö Ö =
                                                    (29) 

 

2

5 2

,

1,152 10 35 0,057 .

ʠ

u

x x n

x ʆʤ-

= Ö

= Ö Ö =
                                                 (30) 

 

2

4 2

,

1,173 10 23 0,144 .

u

u

z z n

z ʆʤ-

= Ö

= Ö Ö =
                                                 (31) 

ʊʦʢ ʠʥʜʫʢʪʦʨʘ: 

 1 ,
u

U
I

z
=                                                  (32) 

1

400
2778 .

0,144
I ɸ= =  
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ʄʠʥʠʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ ʠʥʜʫʢʪʦʨʘ: 

3

1

0,07
1,107 10 .

4000
ʤ-D = = Ö  

ʇʣʦʪʥʦʩʪʴ ʪʦʢʘ ʚ ʠʥʜʫʢʪʦʨʝ: 

' / ,ʠ ʠ ʚʠʪI Sdº  

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʠʥʜʫʢʪʦʨʘ: 

;ʠʥʜ ʧʦʣ ʚʦʜʢʘʥS S S= -  

ʛʜʝ ʧʦʣS  - ʧʦʣʥʘʷ ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ, 

ʚʦʜʢʘʥS  - ʧʣʦʱʘʜʴ ʚʦʜʷʥʦʛʦ ʢʘʥʘʣʘ 

4 2 2

. 0,02 0,02 0,014 0,014 2,04 10 200ʧʦʣ ʚʦʜʢʘʥS S S ʤ ʤʤ-= - = Ö - Ö = Ö º 

22778
13,618 / .

204
ʠ A ʤʤd= =  

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʠʥʜʫʢʪʦʨʝ: 

 
2 2

1 1 ,uP I r nD = Ö Ö                                                         (33) 
2 5 22778 1,331 10 23 12,58 .uP ʢɺʪ-D = Ö Ö Ö =  

ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʚ ʪʦʢʦʧʦʜʚʦʜʘʭ: 

 
2

1ʪʦʢ ʪʦʢP I RD = Ö
,                                                        (34) 

ʛʜʝ ʪʦʢP  ð ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʠʙʢʠʭ ʢʘʙʝʣʝʡ, ʢʦʪʦʨʦʝ ʧʨʠʙʣʠʞʸʥʥʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚ-

ʥʳʤ 0,1 uPÖ ., ʪʦʛʜʘ 
5 40,1 5,136 10 5,136 10 .ʪʦʢP ɺʪD = Ö Ö = Ö 

ɸʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʩʝʪʠ, ʩʦʛʣʘʩʫʶʱʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ): 

 2 ,y u ʢʙ ʪʦʢP P P P P= +D +D +D
                                                         (35) 

5 3 4 52,025 10 12,58 10 1736 5,136 10 2,682 10 .yP ɺʪ= Ö + Ö + + Ö = Ö 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʦʩʣʝʜʥʠʤ ʚʳʨʘʞʝʥʠʝʤ ʚʳʙʠʨʘʝʤ ʙʣʠʞʘʡʰʠʡ ʧʦ ʤʦʱʥʦʩʪʠ ʚʳʧʫʩʢʘʝʤʳʡ ʧʨʦ-
ʤʳʰʣʝʥʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ). 

ɺʳʙʠʨʘʝʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʇɽʊʈɸ-0135, ʠʤʝʶʱʠʡ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʳʙʦʨ ʨʘʟʤʝʨʦʚ ʠʥʜʫʢʪʦʨʘ ʠ ʚʦʜʦʦʭʣʘʞʜʘʶʱʝʛʦ ʢʘʥʘʣʘ: 1 0,874h ʤ= Ö,  

ʊʦʣʱʠʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʝʥʢʠ ʪʨʫʙʢʠ ʠʥʜʫʢʪʦʨʘ: 1 0,002b = ; 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʠʥʜʫʢʪʦʨʘ0,85ʟK =  

ʂʦʣʠʯʝʩʪʚʦ ʚʠʪʢʦʚ ʠʥʜʫʢʪʦʨʘ: 23n=   

ʐʠʨʠʥʘ ʚʠʪʢʘ ʠʥʜʫʢʪʦʨʘ ʨʘʚʥʘ:  

0,874 0,85 / 23 0,032 .ʠʥʜb ʤ= Ö =  

ʂʦʣʠʯʝʩʪʚʦ ʦʭʣʘʞʜʘʶʱʝʡ ʚʦʜʳ: 
ʇʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʚʦʜʦʦʭʣʘʞʜʝʥʠʷ ʚ ʠʥʜʫʢʪʦʨʝ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʦʪʚʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʙʫʜʝʪ: 

 
3

2 1

10
0,24 ;ʦʭʣ TW P

T T

-

= ÖD Ö
-

                                                           (36) 

2 1
( 1);

3
ʊ

P
P

h
D = Ö - 

50,2 1
( 1) 26,063 .

2 0,394
ʊP ʢɺʪD = Ö - =  



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 71 

 

XIV International scientific conference | www.naukaip.ru 

2 1 30T T C- = ¯
 

3
3 310

0,24 26,063 2,085 10 / .
30

ʦʭʣW ʤ ʩʝʢ
-

-= Ö Ö = Ö  

ʅʝʦʙʭʦʜʠʤʦʝ ʩʝʯʝʥʠʝ ʚʦʜʷʥʦʛʦ ʢʘʥʘʣʘ: 

 . . /ʢ ʚ ʦʭʣS W u=                                                     (37) 

 
4

4 28,523 10
1,042 10 .

2
s ʤ

-
-Ö

= = Ö  

ʇʨʠʥʠʤʘʝʤ ʩʢʦʨʦʩʪʴ ʚʦʜʳ2 /u ʤ ʩ= ,  

ɽʩʣʠ ʚʳʙʨʘʪʴ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʪʨʫʙʢʫ ʩ ʨʘʟʤʝʨʘʤʠ 32x26x3 ʤʤ, 

ʪʦ 
20,028 0,02 5,6S ʩʤ= Ö =  

ʇʨʦʚʝʨʢʘ ʥʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ:  
ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʵʢʚʠʚʘʣʝʥʪ ʪʨʫʙʢʠ: 

 
0 4 ;

s
D

F
= Ö                                                                       (38) 

22 (2 2) 10 0,08F ʤ-= Ö + Ö =  - ʧʝʨʠʤʝʪʨ ʦʪʚʝʨʩʪʠʷ 

 
4

0

4 10
4 0,031 .

0,08
D ʤ

-Ö
= Ö =                                                        (39) 

 0Re / ';u D m= Ö                                                         (40) 

ʇʨʦʚʝʨʢʘ ʥʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ: ʥʘʠʣʫʯʰʝʝ ʦʭʣʘʞʜʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʚʠʭʨʝʚʦʤ (ʪʫʨʙʫʣʝʥʪ-
ʥʦʤ) ʜʚʠʞʝʥʠʠ ʚʦʜʳ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʳ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦ-
ʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʚʦʜʳ ʚ ʪʨʫʙʢʝ. ʇʨʠ ʪʫʨʙʫʣʝʥʪʥʦʤ ʜʚʠʞʝʥʠʠ ʚʦʜʳ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦ-
ʨʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʦ: 

 
6Re 2 0,031/ 0,66 10 94700 2300.-= Ö Ö = >                                         (41) 

Re- ʢʨʠʪʝʨʠʡ ʈʝʡʥʦʣʴʜʩʘ. 

'm - ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʚʦʜʳ, 2 /ʤ ʩʝʢ 

ʇʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʧʦ ʜʣʠʥʝ ʪʨʫʙʢʠ: 

 

2 2

1

0

4,9 10 ;ʠlp u
D

lD = Ö Ö Ö Ö

                                                          (42) 

ʛʜʝ 1l - ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʧʨʠ ʰʝʨʝʭʦʚʘʪʦʩʪʠ ʧʝʨʚʦʛʦ ʨʦʜʘ: 

 
2 0,314

1

0

10 ( ) ;
k

D
l -= Ö                                                                 (43) 

ʛʜʝ k  - ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʢʠʧʴ ʥʘ ʚʥʫʪʨʝʥʥʦʩʪʷʭ ʪʨʫʙ-

ʢʠ, ʦʩʘʞʜʘʶʱʫʶʩʷ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʥʝʨʦʚʥʦʩʪʝʡ, 1,5 5k= ·, ʚ ʩʨʝʜʥʝʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʚʥʳʤ 3. 

2 0,314

1

3
10 ( ) 0,042

0,031
l -= Ö =  

ɼʣʠʥʘ ʪʨʫʙʢʠ ʠʥʜʫʢʪʦʨʘ: 

 1 ;ʠ ʩʨl d np= Ö Ö                                                     (44) 

3,14 0,113 23 24,543 .ʠl ʤ= Ö Ö =  

 1 11,11 1,11 0,102 0,113 ;ʩʨd d ʤ= Ö = Ö =                                            (45) 
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ʏʪʦʙʳ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʳʝ ʤʝʩʪʥʳʝ ʫʤʝʥʴʰʝʥʠʷ ʩʝʯʝʥʠʷ ʪʨʫʙʢʠ ʧʨʠ ʧʘʡʢʝ, ʘ ʪʘʢʞʝ ʧʦʚʦʨʦʪʳ ʫ 
ʚʳʚʦʜʦʚ, ʩʣʝʜʫʝʪ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʫʚʝʣʠʯʠʪʴ ʚ 1,5 ʨʘʟʘ: 

 
' 1,5 ;p pD = ÖD

                                                         (46) 

2 2 4 224,543
' 1,5 9 10 0,042 2 9,679 10 / .

0,031
p H ʤD = Ö Ö Ö Ö Ö = Ö 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʨʘʩʯʝʪʘ ʜʣʠʥʳ ʠʥʜʫʢʪʦʨʘ: 
ʊʘʢ ʢʘʢ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʚʦʜʦʦʭʣʘʞʜʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʪʨʫʙʢʘ ʨʘʟʤʝʨʘʤʠ 

32x26x3 ʤʤ, ʪʦ ʚʳʩʦʪʘ ʠʥʜʫʢʪʦʨʘ ʙʫʜʝʪ:  
'

2 3/ ;ʠʥʜh n b K= Ö  
'

2 23 0,032 / 0,85 0,866h ʤ= Ö =  

874 866
100% 9,15%

874
ʧʦʛʨd

-
= Ö =  

3 ʉʙʪʰʞʫ ʣʧʦʝʞʦʪʙʫʧʩʦʧʢ ʚʙʫʙʩʞʡ 
ʇʨʠʥʠʤʘʝʤ ʢʦʥʜʝʥʩʘʪʦʨ ʪʠʧʘ ʕʉɺ-0,5-4 ʩ ʥʦʤʠʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 500 ɺ ʠ ʝʤʢʦʩʪʴʶ 55,7 

ʤʢʌ.  
ʈʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ cosj ʫʩʪʘʥʦʚʢʠ 

ʜʦ cosj ʢ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʧʨʠ ʧʠʪʘʥʠʠ ʦʪ ʊʇʏ cos 0,6jº ) 

 
2 2

. . .( ) / ;ʢ ʙ ʠ k ʙ ʥ ʠ ʙP P tg tg U U kf f= - Ö
                                 (47) 

ʛʜʝ kʙ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ, Uʠ ï ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʠʥʜʫʢʪʦʨʝ, Uʙ.ʥ ï ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 
ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʙʘʥʦʢ, kʙ = 1,1 - 1,3. 

ʉ ʫʯʝʪʦʤ ʥʝʜʦʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʙʘʥʦʢ ʧʦ ʥʘʧʨʷʞʝʥʠʶ: 
2
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400
ʢ ʙP ʚʘʨ= Ö Ö - Ö Ö = Ö
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. . . . / 2 ;ʢ ʙ ʢ ʙ ʠʉ P f Up= Ö Ö Ö
 

 
6 2

. . 1,612 10 / 2 4000 400 0,0401ʢ ʙʉ ʌp= Ö Ö Ö Ö =
                                 (48) 

ʏʠʩʣʦ ʙʘʥʦʢ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ 

. .
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7,199 .

0,0000557

ʢ ʙ
ʙ

C
N ʰʪ

C
= = =

                                             (49) 
ʛʜʝ ʉ1,0 - ʥʦʤʠʥʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʦʜʥʦʡ ʙʘʥʢʠ, ʌ. 
ʇʨʠʥʠʤʘʝʤ Nʙ=8 
ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ 

. . . . ;ʵʙ ʢ ʙP P tgdD = Ö                                          (50) 
5 2 3

. . 2,025 10 0,8 10 1,62 10 ,ʵʙP ɺʪ-D = Ö Ö Ö = Ö 

ʛʜʝ tgj- ʪʘʥʛʝʥʩ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. ɹʳʣ ʚʳʙʨʘʥ ʨʘʚʥʳʤ 
20,8 10-Ö  ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ ʜʣʷ ʢʦʥʜʝʥʩʘʪʦʨʘ ʕʉɺ-0,5-4,0 [2]. 
4 ʉʞʠʬʤʵʫʙʫʴ ʡʦʝʬʣʯʡʧʦʦʧʜʧ ʦʙʜʩʞʛʙ ʙʤʷʥʡʦʡʞʛʧʢ ʠʙʜʧʫʧʛʣʡ ʪ ʡʪʨʧʤʵʠʧʛʙʦʡʞʥ ʫʞʨʤʧʨʞ-

ʩʞʝʙʰʡ ʧʫ ʜʩʙʭʡʫʧʛʧʜʧ ʛʣʤʙʝʴʱʙ 
ɺ ʥʘʯʘʣʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʥʘʯʝʨʯʝʥʘ ʛʝʦʤʝʪʨʠʷ ʟʘʛʦʪʦʚʢʠ (ʨʠʩ. 32), ʚʢʣʶʯʘʶʱʘʷ 23 ʚʠʪʢʘ 

ʚʦʜʦʦʭʣʘʞʜʘʝʤʦʛʦ ʠʥʜʫʢʪʦʨʘ, ʛʨʘʬʠʪʦʚʳʡ ʚʢʣʘʜʳʰ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 87 ʤʤ ʠ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 
10 ʤʤ, ʤʝʜʥʘʷ ʟʘʛʦʪʦʚʢʘ ʚʥʝʰʥʠʤ ʜʠʘʤʝʪʨʦʤ 67 ʤʤ, ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ 16 ʤʤ ʠ ʜʣʠʥʦʡ 70 ʩʤ [3;4]. 
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ʉʡʪ. 3. ɼʞʧʥʞʫʩʡʸ ʡʦʝʬʣʫʧʩʙ ʣʧʪʛʞʦʦʧʜʧ ʦʙʜʩʞʛʙ: 1 ð ʛʧʝʧʧʮʤʙʟʝʙʞʥʴʢ ʡʦʝʬʣʫʧʩ,  

2  -ʜʩʙʭʡʫʧʛʴʢ ʛʣʤʙʝʴʱ, 3 ð ʥʞʝʦʙʸ ʠʙʜʧʫʧʛʣʙ 
 

 
ʉʡʪ. 4. ʋʞʥʨʞʩʙʫʬʩʦʧʞ ʨʧʤʞ ʨʧ ʪʞʰʞʦʡʷ ʠʙʜʧʫʧʛʣʡ ʡ ʜʩʙʭʡʫʧʛʧʜʧ ʛʣʤʙʝʴʱʙ 
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ʉʡʪ. 5. ʋʩʹʮʥʞʩʦʧʞ ʫʞʥʨʞʩʙʫʬʩʦʧʞ ʨʧʤʞ ʠʙʜʧʫʧʛʣʡ ʡ ʜʩʙʭʡʫʧʛʧʜʧ ʛʣʤʙʝʴʱʙ 

 
ʀʟ ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʥʘʛʨʝʚ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʤʝʜʥʦʡ 

ʟʘʛʦʪʦʚʢʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʥʦ ʩʨʝʜʥʷʷ ʥʝʦʙʭʦʜʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨ-
ʤʘʮʠʠ (ʧʦʨʷʜʢʘ 350-400 ʉ̄) ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 360 ʩʝʢʫʥʜ [3;4]. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʠʥʜʫʢʪʦʨ ʙʫʜʝʪ ʠʤʝʪʴ 23 ʚʠʪʢʘ, ʩ 

ʧʨʦʪʝʢʘʶʱʠʤ ʧʦ ʥʠʤ ʪʦʢʦʤ 2778 ɸ, ʩ ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ 13,618 2/ɸ ʤʤ.  ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʤʫʣʴʪʠʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ ʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʧʦʢʘʟʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠ-
ʝʤʣʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. ʅʝʦʙʭʦʜʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 360 
ʩʝʢʫʥʜ. 
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4. ʂʦʩʪʘ, ɹ. ɸʥʘʣʠʟ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʷʭ ʢʘʪʫʰʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-
ʩʫʨʩ] / ɹ. ʂʦʩʪʘ // COMSOL INC. ï 2016. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  https://www.COMSOL.ru/blogs/analyzing-
mutual-inductance-in-different-coil-arrangements/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 03.05.2018). 

5. ʇʘʫʣʶʩ, ɹ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʢʦʥʚʝʢʮʠʠ ʚ ʧʘʢʝʪʝ COMSOL Multiphysics [ʕʣʝʢʪʨʦʥ-
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É ɹʦʨʱʝʚ ɺ.ɸ., 2025  
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ǼǩǰǮǯǤǰǰ-ǧǦǫǤǯǤǬǧǤ ǱǭǪǸǧǬǺ 
ǦǟǸǧǱǬǺǴ ǮǭǩǯǺǱǧǨ ǫǤǱǭǣǭǫ 
ǫǧǩǯǭǫǤǴǟǬǧǶǤǰǩǭǢǭ ǰǩǭǰǟ 

ǮǿȔȍȋȍȁ ǟȊȄȉȐȄȈ ǣȋȇȑȏȇȄȁȇȖ 
ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ 

ʌɻɹʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʠʛʦʨʴʝʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ 
ɿʘʚ ʢʘʬʝʜʨʳ, ʜ.ʪ.ʥ  

 

 
 

ɹʦʦʧʫʙʯʡʸ: ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʘʣʠʜʘʮʠʷ ʧʨʦʩʪʦʛʦ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ 
ʪʦʣʱʠʥʳ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʧʣʦʩʢʠʭ ʤʝʪʘʣʣʦʠʟʜʝʣʠʷʭ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʦʩʘ ʧʨʠ ʧʦʤʦʱʠ ʘʣʤʘʟʥʦʛʦ ʥʘʧʠʣʴʥʠʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʜ ʫʛʣʦʤ 3ï5Á ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʧʨʫʪʢʘ-ʧʦʜʧʦʨʢʠ. ʊʦʣʱʠʥʘ ʩʣʦʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 
t = (h/L)Ŀd, ʛʜʝ d ð ʦʧʪʠʯʝʩʢʠ ʠʟʤʝʨʝʥʥʘʷ ʰʠʨʠʥʘ ʣʠʥʠʠ ʧʝʨʝʭʦʜʘ. ɼʣʷ ʘʥʦʜʠʨʦʚʘʥʥʦʛʦ ʘʣʶʤʠʥʠʷ 
(ɸʄʛ5, Hartox) ʧʦʣʫʯʝʥʦ t = 37 ʤʢʤ ʧʨʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʤ ʦʪʢʣʦʥʝʥʠʠ Ñ2 ʤʢʤ; ʜʣʷ ʧʦʣʠʵʬʠʨ-
ʵʧʦʢʩʠʜʥʦʛʦ ʧʦʨʦʰʢʦʚʦʛʦ ʧʦʢʨʳʪʠʷ t = 72 ʤʢʤ ʩ ʜʠʩʧʝʨʩʠʝʡ Ñ3 ʤʢʤ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʚʠʭʨʝʪʦʢʦʚʳʤ 
ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʪʦʣʱʠʥʦʤʝʨʦʤ ʄɽɻɽʆʅ 19260 ʧʦʢʘʟʘʣʦ ʨʘʩʭʦʞʜʝʥʠʝ 12,1 % ʠ 4,3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʀʥʪʝʛʨʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʤʝʪʦʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 8 % ʧʨʠ ʚʨʝʤʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʘ <3 ʤʠʥ. ʇʦʜʭʦʜ 
ʧʨʠʛʦʜʝʥ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʮʝʭʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʅʀʆʂʈ ʠ ʫʯʝʙʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʦʣʱʠʥʘ ʧʦʢʨʳʪʠʷ, ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʩʢʦʩ; ʘʥʦʜʠʨʦʚʘʥʠʝ ʘʣʶʤʠʥʠʷ, ʧʦʨʦʰʢʦʚʦʝ 
ʧʦʢʨʳʪʠʝ. 
 
RAPID MEASUREMENT OF PROTECTIVE COATING THICKNESS BY THE MICRO-MECHANICAL BEVEL 

METHOD 
 

Pakhomov Aleksey Dmitrievich 
 

Scientific adviser: Grigoriev Sergei Nikolaevich 
 
Abstract: The study aims to develop and validate a simple, rapid technique for determining the thickness of 
protective coatings on flat metal parts. The proposed method forms a micro-mechanical bevel with a diamond 
file set at a 3ï5Á angle by means of a calibrated cylindrical rod. The coating thickness is calculated from the 
geometric relation t = (h/L)Ŀd, where d is the optically measured width of the coating/substrate interface. Exper-
iments on anodised aluminium (AMg5, Hartox process) yielded t = 37 Õm with a root-mean-square deviation of 
Ñ2 Õm; polyester-epoxy powder coating produced t = 72 Õm with Ñ3 Õm variance. Comparison with an eddy-
current ultrasonic gauge (MEGEON 19260) showed discrepancies of 12.1 % and 4.3 %, respectively. The 
overall error of the technique does not exceed 8 % while sample preparation time is under three minutes. The 
method is suitable for on-site shop-floor inspections, R&D tasks and educational laboratories. 
Keywords: coating thickness, micromechanical beveling, aluminum anodizing, powder paint. 
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ɻʛʞʝʞʦʡʞ 
ʊʦʣʱʠʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ ʢʨʠʪʠʯʝʩʢʠ ʚʣʠʷʝʪ ʥʘ ʢʦʨʨʦʟʠʦʥʥʫʶ 

ʩʪʦʡʢʦʩʪʴ, ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʨʝʩʫʨʩ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. 
Cʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ: 
ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ (ʤʘʛʥʠʪʥʳʝ, ʚʠʭʨʝʪʦʢʦʚʳʝ) ð ʙʳʩʪʨʳ, ʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ 

ʢʨʠʚʠʟʥʝ. 
ʈʘʜʠʦʛʨʘʬʠʯʝʩʢʠʝ ð ʚʳʩʦʢʦʪʦʯʥʳ, ʦʜʥʘʢʦ ʜʦʨʦʛʠʝ ʠ ʪʨʝʙʫʶʱʠʝ ʈʍɹ-ʢʦʥʪʨʦʣʷ. 
ʈʘʟʨʫʰʠʪʝʣʴʥʳʝ (ʦʙʨʘʟʮʦʚʘʷ ʥʘʩʝʯʢʘ, ʤʠʢʨʦʰʣʠʬ) ð ʪʦʯʥʳ, ʥʦ ʪʨʫʜʦʸʤʢʠ ʠ ʥʝʦʧʝʨʘʪʠʚʥʳ. 
ʇʨʦʠʟʚʦʜʩʪʚʫ ʥʝʦʙʭʦʜʠʤ ʜʝʰʝʚʳʡ ʠ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʩʣʦʞʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ 

ʧʦʟʚʦʣʷʶʱʠʡ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʟʜʝʣʠʷ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʛʝʦʤʝʪʨʠʠ ʙʝʟ ʢʘʣʠʙʨʦʚʢʠ ʧʦʜ ʢʘʞʜʳʡ ʩʧʣʘʚ. 
ʉʦʟʜʘʥ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʤʝʪʦʜ ʩʢʦʩʘ ʘʣʤʘʟʥʳʤ ʥʘʧʠʣʴʥʠʢʦʤ. 

ʋʞʧʩʞʫʡʰʞʣʙʸ ʰʙʪʫʵ 
ʅʘʧʠʣʴʥʠʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʠʟʜʝʣʠʝ ʯʝʨʝʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʧʨʫʪʦʢ ʚʳʩʦʪʦʡ h, ʦʙʨʘʟʫʷ ʫʛʦʣ 

Ŭå3ï5Á. ʇʨʠ ʧʨʦʪʷʛʠʚʘʥʠʠ ʦʙʨʘʟʫʝʪʩʷ ʧʣʦʩʢʦʩʪʴ ʩʢʦʩʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʚʠʜʥʘ ʛʨʘʥʠʮʘ 
ʧʦʢʨʳʪʠʝ/ʤʝʪʘʣʣ, ʈʠʩ. 1. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ: 
t = (h / L) Ŀ d , ʛʜʝ t ð ʠʩʢʦʤʘʷ ʪʦʣʱʠʥʘ ʧʦʢʨʳʪʠʷ, h ð ʚʳʩʦʪʘ ʧʨʫʪʢʘ (4 ʠʣʠ 6 ʤʤ), L ð 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʩʠ ʧʨʫʪʢʘ ʜʦ ʧʷʪʥʘ ʢʦʥʪʘʢʪʘ (100 ʤʤ), d ð ʰʠʨʠʥʘ 
ʧʝʨʝʭʦʜʥʦʡ ʧʦʣʦʩʳ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. 

 

 
ʉʡʪ. 1. ʊʮʞʥʙ ʬʪʫʙʦʧʛʣʡ ʭʧʩʥʡʩʧʛʙʦʡʸ ʪʣʧʪʙ 

 
ɼʦʧʫʱʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 
Å ʇʣʦʩʢʦʩʪʴ ʩʢʦʩʘ ʩʯʠʪʘʝʪʩʷ ʠʜʝʘʣʴʥʦ ʧʣʦʩʢʦʡ; ʰʝʨʦʭʦʚʘʪʦʩʪʴ Ra<3,2. 
Å ʋʛʦʣ Ŭ ʤʘʣ, sin ŬåŬ Ÿ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. 
Å ʇʨʫʪʦʢ ʠ ʟʘʛʦʪʦʚʢʘ ʞʸʩʪʢʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ; ʥʝʪ ʫʧʨʫʛʦʛʦ ʧʨʦʛʠʙʘ. 
Å ʄʝʪʦʜ ʧʨʠʤʝʥʠʤ ʢ ʧʦʢʨʳʪʠʷʤ 5ï150 Õʤ. 
ʆʮʝʥʢʘ ʧʦʛʨʝʰʥʦʩʪʠ 
ɼʣʷ h = 4 ʤʤ, L = 100 ʤʤ, d = 0,92 ʤʤ: 
ŭh = Ñ0,01 ʤʤ, ŭL = Ñ0,10 ʤʤ, ŭd = Ñ0,02 ʤʤ. 
ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ: 
ȹt/t å ã[(ŭh/h)Į + (ŭL/L)Į + (ŭd/d)Į] 
= ã[(0,0025)Į + (0,001)Į + (0,0217)Į] å 0,022, ʪ.ʝ. 2,2 %. 
ʖʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʰʙʪʫʵ 
ʆʙʦʨʫʜʦʚʘʥʠʝ: ʘʣʤʘʟʥʳʡ ʥʘʧʠʣʴʥʠʢ ʟʝʨʥʠʩʪʦʩʪʴ D46, L = 150 ʤʤ, ʂʘʣʠʙʨʦʚʘʥʥʳʡ ʧʨʫʪʦʢ h = 4 

ʤʤ / 6 ʤʤ, ʢʣʘʩʩ 2. ʄʠʢʨʦʩʢʦʧ 60ï120ʭ, ʮʠʬʨʦʚʦʡ ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ ʧʦʛʨʝʰʥʦʩʪʴ Ñ0,02 ʤʤ, L=100 ʤʤ, 
ʊʦʣʱʠʥʦʤʝʨ ʜʣʷ ʧʦʚʝʨʢʠ ʄɽɻɽʆʅ 19260, ʜʠʘʧʘʟʦʥ 0ï32000 Õʤ 

ʆʙʨʘʟʮʳ: 

¶ ɸʄʛ5, ʘʥʦʜʠʨʦʚʘʥʠʝ Hartox 

¶ ʉʪʘʣʴ 08ʇʉ, ʧʦʨʦʰʦʢ (ʇʕ-ɻ ʧʦʢʩʠʜ) 
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ʇʨʫʪʦʢ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚʜʦʣʴ ʦʙʨʘʟʮʘ; 5ï6 ʣʸʛʢʠʭ ʧʨʦʭʦʜʦʚ ʬʦʨʤʠʨʫʶʪ ʩʢʦʩ, d ʠʟʤʝʨʷʝʪʩʷ 
ʤʠʢʨʦʩʢʦʧʦʤ ʧʦ ʪʨʝʤ ʪʦʯʢʘʤ, ʫʩʨʝʜʥʷʝʪʩʷ. 

ʕʢʩʧʝʨʠʤʝʥʪ ˉ 1: ɸʥʦʜʠʨʦʚʘʥʠʝ 
 

 

 
ʉʡʪ. 2. ʍʧʫʧ ʬʪʫʙʦʧʛʣʡ ʡ ʥʡʣʩʧʭʧʫʧʜʩʙʭʡʸ: d = 0,92 Ñ 0,04 ʥʥ. 

 
ʈʘʩʯʸʪ: h = 4 ʤʤ, L = 100 ʤʤ Ÿ t = (4/100)Ŀ0,92 = 0,0368 ʤʤ å 37 Õʤ. 
ʊʦʣʱʠʥʦʤʝʨ: 34 Õʤ 
ʆʪʢʣʦʥʝʥʠʝ: (37ï34)/34 å 8 %. ʇʨʠʯʠʥʳ: ʧʦʨʠʩʪʦʩʪʴ ʘʥʦʜʥʦʛʦ ʩʣʦʷ, ʣʦʢʘʣʴʥʘʷ ʥʝʨʦʚʥʦʩʪʴ ʩʢʦʩʘ.

  
ʕʢʩʧʝʨʠʤʝʥʪ ˉ 2: ʇʦʨʦʰʢʦʚʦʝ ʧʦʢʨʳʪʠʝ 

 

 
ʉʡʪ. 3. . ʍʧʫʧ ʬʪʫʙʦʧʛʣʡ ʝʤʸ ʡʠʥʞʩʞʦʡʸ ʨʧʩʧʱʜʧʛʧʜʧ ʄʃʈ 
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h = 6 ʤʤ, L = 100 ʤʤ Ÿ t = (6/100)Ŀ1,18 = 0,0708 ʤʤ å 72 Õʤ. 
ʊʦʣʱʠʥʦʤʝʨ: 69 Õʤ. 
ʆʪʢʣʦʥʝʥʠʝ: (72ï69)/69 å 4,3 %. ʊʦʯʥʦʩʪʴ ʚʳʰʝ ʚʩʣʝʜʩʪʚʠʝ ʦʜʥʦʨʦʜʥʦʩʪʠ ʩʣʦʷ. 
 

ʋʙʚʤʡʯʙ 1 
ʊʩʙʛʦʞʦʡʞ ʩʙʠʤʡʦʴʮ ʥʞʫʧʝʧʛ 

ʅʞʫʧʝ ɻʩʞʥʸ, ʪ ʈʧʜʩʞʱʦʧʪʫʵ, % ʊʫʧʡʥʧʪʫʵ 

ʄʠʢʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʩʢʦʩ 120ï180 8 < 5 $ 

ɺʠʭʨʝʪʦʢʦʚʳʡ 3ï5 3 400ï800$ 

ʄʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʡ ʰʣʠʬ >1800 2 300$ 

 
ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʢʦʩʘ ʜʣʷ ʵʢʩʧʨʝʩʩ-ʠʟʤʝʨʝʥʠʡ 

ʪʦʣʱʠʥʳ ʧʦʢʨʳʪʠʡ 30ï80 Õʤ. ʉʨʝʜʥʷʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ (8 % + 4,3 %)/2 å 6 
% ʧʨʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʮʝʥʸʥʥʳʭ 2,2 %, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʤʦʜʝʣʠ ʩ ʫʯʸʪʦʤ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʄʝʪʦʜ ʧʨʠʛʦʜʝʥ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʮʝʭʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʅʀʆʂʈ ʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʪʷʞʢʠ ʩʢʦʩʘ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʜʣʷ ʜʝʪʝʢʮʠʠ 
ʛʨʘʥʠʮʳ çʧʦʢʨʳʪʠʝ/ʧʦʜʣʦʞʢʘè, ʠʥʪʝʛʨʘʮʠʷ ʚ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʩʯʸʪʘ t ʧʦ ʬʦʪʦʛʨʘʬʠʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɹʦʛʜʘʥʦʚ, ʅ. ɻ. ʂʦʥʪʨʦʣʴ ʪʦʣʱʠʥʳ ʥʝʤʘʛʥʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ ʦʩʥʦʚʝ / ʅ. ɻ. 

ɹʦʛʜʘʥʦʚ, ʉ. ʅ. ʇʣʦʪʥʠʢʦʚ, ʉ. ʀ. ʐʝʢʦʪʠʭʠʥ // ɿʘʚʦʜʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ. ɼʠʘʛʥʦʩʪʠʢʘ ʤʘʪʝʨʠʘʣʦʚ. ï 
2007. ï ʊ. 73, ˉ 12. ï ʉ. 30-33. ï EDN ISFZCV. 

2. ɸʪʘʚʠʥ, ɺ. ɻ. ʆʪʩʪʨʦʡʢʘ ʦʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʪʦʣʱʠʥʳ ʪʦʢʦʧʨʦ-
ʚʦʜʷʱʠʭ ʧʦʢʨʳʪʠʡ ʤʝʪʦʜʦʤ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ / ɺ. ɻ. ɸʪʘʚʠʥ, ɸ. ɸ. ʋʟʢʠʭ, ʈ. ʈ. ʀʩʭʫʞʠʥ // ɼʝʬʝʢʪʦʩʢʦʧʠʷ. 
ï 2018. ï ̄  1. ï ʉ. 58-64. ï EDN YLUOUC. 

3. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʣʱʠʥʳ ʧʦʢʨʳʪʠʡ ʤʝʪʦʜʦʤ ʰʘʨʦʚʦʛʦ ʠʩʪʠʨʘʥʠʷ 
/ ʂ. ɺ. ɻʦʛʦʣʠʥʩʢʠʡ, ɸ. ɽ. ʀʚʢʠʥ, ɺ. ɺ. ɸʣʝʭʥʦʚʠʯ [ʠ ʜʨ.] // ɿʘʚʦʜʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ. ɼʠʘʛʥʦʩʪʠʢʘ ʤʘʪʝʨʠ-
ʘʣʦʚ. ï 2020. ï ʊ. 86, ˉ 7. ï ʉ. 39-44. ï DOI 10.26896/1028-6861-2020-86-7-39-44. ï EDN XVLBBC. 

4. ɹʘʙʘʜʞʘʥʦʚ, ʃ. ʉ. ʄʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʟʤʝʨʝʥʠʡ ʪʦʣʱʠʥʳ ʧʦʢʨʳʪʠʡ : ʪʝʦʨʠʷ ʠ 
ʧʨʘʢʪʠʢʘ / ʃ. ʉ. ɹʘʙʘʜʞʘʥʦʚ, ʄ. ʃ. ɹʘʙʘʜʞʘʥʦʚʘ ; ʃ.ʉ. ɹʘʙʘʜʞʘʥʦʚ, ʄ.ʃ. ɹʘʙʘʜʞʘʥʦʚʘ. ï ʄʦʩʢʚʘ : ʀʇʂ 
ʀʟʜ-ʚʦ ʩʪʘʥʜʘʨʪʦʚ, 2004. ï 263 ʩ. ï ISBN 5-7050-0474-5. ï EDN QNASBB. 
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ǰǯǟǡǬǧǱǤǪǻǬǺǨ ǟǬǟǪǧǦ ǫǤǱǭǣǭǡ 
ǮǯǭǢǬǭǦǧǯǭǡǟǬǧǾ ǼǬǤǯǢǤǱǧǶǤǰǩǧǴ 
ǮǭǩǟǦǟǱǤǪǤǨ Ǭǟ ǭǠǹǤǩǱǤ 
ǱǤǮǪǭǰǬǟǠǥǤǬǧǾ 

ǽȃǿȌȍȁ ǤȂȍȏ ǣȋȇȑȏȇȄȁȇȖ* 
ǩȏǿȐǿȁȇȌǿ ǣǿȏțȞ ǽȏțȄȁȌǿ 

ʤʘʛʠʩʪʨʘʥʪʳ 
ʌɻɹʆʋ ɺʆ çʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʘʚʨʠʣʦʚʘ ɸʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬ. ʊɻɺ 
ʌɻɹʆʋ ɺʆ çʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ʈʧʛʴʱʞʦʡʞ ʶʦʞʩʜʧʶʭʭʞʣʫʡʛʦʧʪʫʡ ï ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ, ʩʪʦʷʱʘʷ ʧʝʨʝʜ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʵʢʩʧʣʫʘʪʠ-

ʨʫʶʱʠʤʠ ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʠʝ ʦʙʲʝʢʪʳ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʨʴ ʨʝʩʫʨʩʦʚ ʥʘ ʢʦʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ 
ʷʚʣʷʝʪʩʷ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʟʘʛʨʫʟʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ) ʚ 

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʸʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ (ʦʪʧʫʩʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ) ʥʘ 
ʧʨʠʤʝʨʝ ʦʪʦʧʠʪʝʣʴʥʦʡ ʢʦʪʝʣʴʥʦʡ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠ-
ʚʘʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʪʦʯʥʦʩʪʠ ʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦʙ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚ 
ʟʘʜʘʯʘʭ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ, ʤʝʪʦʜ ʍʦʣʴʪʘ.  
 

APPLICATION OF THE DEA MULTI-CRITERIA ASSESSMENT METHODOLOGY FOR BOILER ROOM 
DESIGN 

Yudanov Egor Dmitrievich, 
Krasavina Darya Yurievna 

 
Scientific adviser: Gavrilova Anna Alexandrovna 

 
Abstract: This paper presents a comparative analysis of three forecasting methods for energy indicators of a 
district heating plant: heat energy output, specific fuel consumption, and electricity consumption. The study is 
based on actual operational data of a gas-fired boiler house and includes linear trend analysis, exponential 
smoothing (Brown and Holt methods). The results show the applicability of each method depending on the 
type and dynamics of the data. Forecast accuracy and implementation complexity are evaluated and dis-
cussed. 
Keywords: energy efficiency, forecasting, district heating, exponential smoothing, linear model, energy sav-
ing. 
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ʤʝʞʩʝʟʦʥʴʝ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʥʘʜʸʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [4]. 
ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ:  

- ʂʦʨʨʝʢʪʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʪʦʧʣʠʚʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ; 

- ɺʳʩʪʨʘʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ɺʳʷʚʣʷʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʩʝʟʦʥʳ ʠ ʧʝʨʠʦʜʳ; 

- ʇʦʚʳʰʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. 
  ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʨʸʭ 

ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʠ ʤʝʪʦʜʘ ʍʦʣʴʪʘ) ʢ ʘʥʘ-
ʣʠʟʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʦʧʠʪʝʣʴʥʦʡ ʢʦʪʝʣʴʥʦʡ. ʅʠʞʝ ʥʘ ʨʠ-
ʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʨʭʠʚʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʟʘ 12 ʤʝʩʷʮʝʚ, ʚʢʣʶʯʘʷ: 

- ʆʪʧʫʩʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ɻʢʘʣ); 

- ʋʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ (ʢʛ ʫ.ʪ./ɻʢʘʣ); 

- ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʢɺʪ/ʯ). 
 

 
ʉʡʪ. 1. ɽʡʦʙʥʡʣʙ ʶʦʞʩʜʞʫʡʰʞʪʣʡʮ ʨʧʣʙʠʙʫʞʤʞʢ ʣʧʫʞʤʵʦʧʢ ʨʧ ʥʞʪʸʯʙʥ 

 
ɻʨʘʬʠʢ ʦʙʲʝʜʠʥʷʝʪ ʪʨʠ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʷ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ: 

- ʃʠʥʠʷ ʩ ʢʨʫʛʣʷʰʢʘʤʠ ï ʦʪʧʫʩʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʄʘʢʩʠʤʫʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʠʤʥʠʝ ʤʝʩʷʮʳ 
(ʷʥʚʘʨʴ, ʬʝʚʨʘʣʴ), ʤʠʥʠʤʫʤ ï ʥʘ ʣʝʪʦ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʫʶ ʪʝʧʣʦʚʫʶ ʥʘʛʨʫʟʢʫ. 

- ʃʠʥʠʷ ʩ ʢʚʘʜʨʘʪʘʤʠ ï ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʚ ʪʸʧʣʦʝ ʚʨʝʤʷ 
ʛʦʜʘ (ʥʠʟʢʘʷ ʟʘʛʨʫʟʢʘ), ʩʥʠʞʝʥʠʝ ʟʠʤʦʡ. 

- ʃʠʥʠʷ ʩ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ï ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʇʦʚʪʦʨʷʝʪ ʪʨʝʥʜ ʪʝʧʣʦʚʦʛʦ ʦʪʧʫʩʢʘ, ʥʦ ʩ 
ʤʝʥʴʰʝʡ ʘʤʧʣʠʪʫʜʦʡ. ɿʥʘʯʝʥʠʷ ʚ ʪʳʩʷʯʘʭ ʢɺʪ/ʯ. 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ: 

- ɺʳʩʦʢʫʶ ʩʝʟʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

- ʇʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʦʪʧʫʩʢʦʤ ʪʝʧʣʘ ʠ ʨʘʩʭʦʜʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

- ʆʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʦʪʧʫʩʢʦʤ ʪʝʧʣʘ ʠ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ (ʂʇɼ ʥʠʞʝ ʚ 
ʤʝʞʩʝʟʦʥʴʝ); 

- ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʘʧʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʨʘʞʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʪʝʧʣʦʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʚʝʨ-



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 81 

 

XIV International scientific conference | www.naukaip.ru 

ʩʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʟʘ 
ʟʥʘʯʝʥʠʡ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʝʪ ʥʘ ʪʨʝʥʜʳ, 
ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʠ ʬʣʫʢʪʫʘʮʠʠ ʚ ʚʳʙʦʨʢʝ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ 
ʪʘʢʞʝ ʦʮʝʥʢʠ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʪʝʣʴ-
ʥʦʡ. 

ʄʡʦʞʢʦʴʢ ʥʞʫʧʝ (ʥʞʫʧʝ ʦʙʡʥʞʦʵʱʡʮ ʣʛʙʝʩʙʫʧʛ)[1]: 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʩʪʦʡ ʤʦʜʝʣʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ: 

ώ ‌ ὦὸȟ  ʛʜʝ: 
 ώ  ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, a ʠ b ï ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ. 
ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ɹʳʩʪʨʘʷ ʨʝʘʣʠʟʘʮʠʷ; 

- ʗʚʥʘʷ ʬʦʨʤʘ ʟʘʚʠʩʠʤʦʩʪʠ; 

- ʍʦʨʦʰ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʫʩʪʦʡʯʠʚʳʤ ʪʨʝʥʜʦʤ. 
ʅʝʜʦʩʪʘʪʢʠ: 

- ʅʝ ʫʯʠʪʳʚʘʝʪ ʩʝʟʦʥʥʦʩʪʴ; 

- ʏʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʳʙʨʦʩʘʤ. 
ʇʨʠʤʝʯʘʥʠʝ: ʇʨʦʛʥʦʟ ʦʪʧʫʩʢʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʇʦʢʘʟʘʣ ʩʨʝʜʥʶʶ ʪʦʯʥʦʩʪʴ, ʦʪʢʣʦʥʝʥʠʷ ʜʦ 10%. 
ʅʞʫʧʝ ʶʣʪʨʧʦʞʦʯʡʙʤʵʦʧʜʧ ʪʜʤʙʟʡʛʙʦʡʸ (ʥʧʝʞʤʵ ɺʩʙʬʦʙ) [2]: 
ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ʩ ʫʙʳʚʘʶʱʠʤ ʚʝʩʦʤ, ʚ ʢʦʪʦʨʦʡ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʦʡ 

ʚʢʣʘʜ:  
Ὂ  ‌Ͻὣ ρ ‌ϽὊ ,  ʛʜʝ: 

Ὂ  ʧʨʦʛʥʦʟʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ὣ  ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʧʨʝʜʳʜʫʱʠʡ 
ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, Ὂ  ʧʨʦʛʥʦʟ ʥʘ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ, ‌  ʢʦʵʬʬʠʮʠʝʥʪ ʩʛʣʘʞʠʚʘʥʠʷ, ʥʘʭʦʜʷʱʠʡ-
ʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ʋʯʠʪʳʚʘʝʪ ʚʨʝʤʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ; 

- ʕʬʬʝʢʪʠʚʝʥ ʧʨʠ ʥʘʣʠʯʠʠ ʰʫʤʘ ʚ ʜʘʥʥʳʭ; 

- ʇʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ. 
ʅʝʜʦʩʪʘʪʢʠ: 

- ʅʝ ʦʩʣʝʞʠʚʘʝʪ ʪʨʝʥʜ; 

- ʄʝʥʝʝ ʪʦʯʝʥ ʧʨʠ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ. 
ʇʨʠʤʝʯʘʥʠʝ: ʇʨʦʛʥʦʟ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʙʝʩʧʝʯʠʣ ʫʩʪʦʡʯʠʚʳʡ ʨʝʟʫʣʴʪʘʪ ʩ ʦʰʠʙʢʦʡ 

6-8%. 
ʅʞʫʧʝ ʎʧʤʵʫʙ: 
ʋʣʫʯʰʝʥʥʘʷ ʚʝʨʩʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʨʝʥʜ: 
ʌʦʨʤʫʣʳ ʤʝʪʦʜʘ ʍʦʣʴʪʘ [3]: 

ὒ ‌Ͻὣ ρ ‌Ͻὒ Ὕ

Ὕ ‍Ͻὒ ὒ ρ ‍ϽὝ
Ὂ ὒ άϽὝ

,  ʛʜʝ: 

 ὒ  ʩʛʣʘʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʷʜʘ ʥʘ ʤʦʤʝʥʪ t, Ὕ  ʩʛʣʘʞʝʥʥʳʡ ʪʨʝʥʜ ʥʘ ʤʦʤʝʥʪ t, ὣ  ʬʘʢʪʠʯʝ-

ʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, Ὂ  ʧʨʦʛʥʦʟ ʥʘ m ʰʘʛʦʚ ʚʧʝʨʸʜ, Ŭ, ɓ  ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʛʣʘʞʠ-

ʚʘʥʠʷ ʫʨʦʚʥʷ ʠ ʪʨʝʥʜʘ ʩʦʦʪʚʝʪʩʪ ʚʝʥʥʦ, ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1.  
 
ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ʋʯʠʪʳʚʘʝʪ ʢʘʢ ʫʨʦʚʝʥʴ, ʪʘʢ ʠ ʪʨʝʥʜ; 

- ʍʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʠʟʤʝʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ; 

- ʋʥʠʚʝʨʩʘʣʝʥ ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʸʪʦʚ. 
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ʅʝʜʦʩʪʘʪʢʠ: 

- ʊʨʝʙʫʝʪ ʥʘʩʪʨʦʡʢʠ ʜʚʫʭ ʧʘʨʘʤʝʪʨʦʚ: Ŭ ʠ ɓ; 

- ʄʦʞʝʪ çʧʝʨʝʛʠʙʘʪʴè ʪʨʝʥʜ ʧʨʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ. 
ʇʨʠʤʝʯʘʥʠʝ: ʇʨʦʛʥʦʟ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʄʝʪʦʜ ʧʦʢʘʟʘʣ ʥʘʠʣʫʯʰʫʶ ʪʦʯʥʦʩʪʴ ï ʦʰʠʙʢʘ 

ʤʝʥʝʝ 5%.  
ʉʞʠʬʤʵʫʙʫʴ ʪʩʙʛʦʡʫʞʤʵʦʧʜʧ ʙʦʙʤʡʠʙ ʥʞʫʧʝʧʛ ʨʩʡʛʞʝʞʦʴ ʛ ʫʙʚʤʡʯʞ 1. 
 

ʋʙʚʤʡʯʙ 1 

ʇʦʢʘʟʘʪʝʣʴ ʄ.ɹʨʘʫʥʘ ʄ.ʍʦʣʴʪʘ Ўˎ ȟ̑Ϸ ЎsȟϷ 

ʆʪʧʫʩʢ ʪʝʧʣʘ 4784,96 2896,66 11,07 1,00 

ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ 58644 99269,01 29,48 19,37 

ʋʜ. ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ 339,88 234,10 53,48 5,72 

 
ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʝʪʦʜ ʍʦʣʴʪʘ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʞʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʝʟʦʥʥʦʛʦ ʠ ʪʨʝʥ-

ʜʦʚʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ. ʄʝʪʦʜ ɹʨʘʫʥʘ ʦʧʨʘʚʜʘʥ ʧʨʠ ʘʥʘʣʠʟʝ ʰʫʤʥʳʭ ʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ. ʃʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʜʦʧʫʩʪʠʤʘ ʥʘ ʧʝʨʚʠʯʥʳʭ ʵʪʘʧʘʭ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʠʣʴʥʦʡ ʩʝʟʥʥʦʩʪʠ. 

 
ɻʴʛʧʝʴ 

1. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʳʙʦʨ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ: ʪʠʧʝ ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʝ ʩʝʟʦʥʥʦʩʪʠ, ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʦʛʦ ʪʨʝʥʜʘ, ʪʨʝʙʫʝʤʦʤ 
ʛʦʨʠʟʦʥʪʝ ʧʨʦʛʥʦʟʘ. 

2. ʅʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʍʦʣʴʪʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʝʭʥʠʯʝʩʢʦ-
ʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʄʝʪʦʜ ɹʨʘʫʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʢʨʘʪ-
ʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʬʣʫʢʪʫʘʮʠʡ. ʃʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʧʨʠʤʝʥʠʤʳ ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʠʟʤʝʥʝ-
ʥʠʠ ʥʘʛʨʫʟʢʠ.. 

3. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʢʦʪʝʣʴʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʨʘʩʯʸʪʦʚ, 
ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ, ʚʳʩʪʨʘʠʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʛʨʘʬʠʢʠ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦ-
ʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʪ ʦʩʥʦʚʥʦʡ ʜʣʷ ʧʨʦʛʨʘʤʤ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ 
ʫʨʦʚʥʷʭ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɻʘʚʨʠʣʦʚʘ ɸ.ɸ. ʉʠʩʪʝʤʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝ-

ʥʝʨʠʨʫʶʱʠʭ ʢʦʤʧʘʥʠʡ: ʤʦʥʦʛʨʘʬʠʷ / ɸ.ɸ. ɻʘʚʨʠʣʦʚʘ, ɸ.ɻ. ʉʘʣʦʚ. ï ʉʘʤʘʨʘ: ʉʘʤʘʨ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ; 
ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʮʝʥʪʨ, 2021. - 48ʩ. 

2. ʉʚʝʪʫʥʴʢʦʚ ʉ.ɻ. ʆ ʨʘʩʰʠʨʝʥʠʠ ʛʨʘʥʠʮ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ɹʨʘʫʥʘ. ɾʫʨʥʘʣ ʉʇʙɻʋ ʵʢʦʥʦʤʠ-
ʢʠ ʠ ʬʠʥʘʥʩʦʚ, 2002, ˉ3, ʩʪ.94-107. 

3. ʀʚʘʥʦʚ ɺ.ʅ. ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, 2005 ï ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʬʦʨʤʫʣʳ Ŭ, ɓ ʠ 
ʘʣʛʦʨʠʪʤʳ ʧʨʦʛʥʦʟʘ. 

4. ʅʘʫʯʥʦ ï ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ (ʅʘʫʤʦʚʘ ʆ.ɺ. ʠ ʜʨ., 2015): ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. 
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ǲǮǯǟǡǪǤǬǧǤ ǯǤǦǲǪǻǱǟǱǧǡǬǭǰǱǻǽ 
ǮǤǯǰǭǬǟǪǟ ǩǟǩ ǧǬǰǱǯǲǫǤǬǱ 
ǫǤǬǤǣǥǫǤǬǱǟ ǩǟǶǤǰǱǡǟ 
ǡǺǰǭǩǭǱǤǴǬǭǪǭǢǧǶǬǺǴ ǧ ǬǟǲǩǭǤǫǩǧǴ 
ǮǯǤǣǮǯǧǾǱǧǨ 

ǮȍȌȍȋǿȏȄȁǿ ǩȇȏǿ ǡȞȖȄȐȊǿȁȍȁȌǿ 
ʤʘʛʠʩʪʨ, ʚʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ 

ɸʆ çʇʝʪʝʨʙʫʨʛʩʢʠʡ ʪʨʘʢʪʦʨʥʳʡ ʟʘʚʦʜè 
 

ɹʦʦʧʫʙʯʡʸ. ʆʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʩʦ-
ʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʘʯʝ-
ʩʪʚʦʤ. ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ ʥʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦ-
ʛʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥ-
ʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʩʠʩʪʝʤʝ 
ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʠ ʜʦʩʪʠʞʝ-
ʥʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʘʤʙʠʮʠʦʟʥʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɺʳʷʚ-
ʣʝʥʦ, ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ ʧʦʤʦʛʘʝʪ ʩʪʘʚʠʪʴ ʮʝʣʠ ʥʘ ʦʩʥʦʚʝ ʧʨʦʝʢʪʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʚʢʣʘʜʘ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʝʞʝʛʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝ-
ʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʧʦʤʦʛʘʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʥʩʪʨʫ-
ʤʝʥʪʳ ʠ ʧʦʜʭʦʜʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʙʳʣ ʜʦʩʪʠʛʥʫʪʦ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ, ʨʝ-
ʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ, total quality management. 
 

EMPLOYEE PERFORMANCE MANAGEMENT AS A QUALITY MANAGEMENT TOOL FOR HIGH-TECH 
AND KNOWLEDGE-INTENSIVE ENTERPRISES 

 
Ponomareva Kira Vyacheslavovna 

 
Abstract. One of the leading trends in the modern Russian economy is the active development of high-quality, 
innovative, and competitive products to ensure technological leadership. There is a clear need to implement 
current approaches to quality management. This paper examines the process of employee performance man-
agement at high-tech mechanical engineering enterprises. Performance management is considered an im-
portant tool for improving product quality through effective human resource management within a quality man-
agement system. The study analyzes how this process influences employee management in achieving strate-
gic and ambitious goals, as well as in increasing organizational productivity. It also highlights how performance 
management supports goal setting based on project management principles and enables the evaluation of 
employee contributions and competencies through annual performance reviews. Thus, performance manage-
ment helps to identify tools and approaches that have contributed to improving the quality of work at the enter-
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XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ɻʛʞʝʞʦʡʞ 
ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʩʦʟʜʘʥʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʦʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʫʚʝʨʝʥʠʪʝʪʘ. ʇʨʠʦʨʠʪʝʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 
ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʩʝʢʪʦʨʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠʛʨʘʝʪ 
ʢʣʶʯʝʚʫʶ ʨʦʣʴ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦ-
ʩʪʠ, ʥʫʞʜʘʶʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʦ-
ʜʫʢʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʠ-
ʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ (ʉʄʂ) [1-2], ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʢʘʢ ʨʝʘʣʠʟʘʮʠʠ ʪʝʢʫʱʠʭ ʟʘʜʘʯ, ʪʘʢ ʠ ʜʦʩʪʠ-
ʞʝʥʠʶ ʜʦʣʛʦʩʨʦʯʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʁʪʮʧʝʦʴʞ ʝʙʦʦʴʞ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ  
ʆʩʥʦʚʥʳʤʠ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ʢʦʥʮʝʧʮʠʠ Total Quality Management 

(TQM) [3], ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ð ɻʆʉʊ ʈ 
ʀʉʆ 9000-2015 ʠ ɻʆʉʊ ʈ ʀʉʆ 9001-2015. ɺ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʝʨʩʦʥʘʣ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 
ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʚʦʚʣʝʯʸʥʥʳʡ ʚ ʧʨʦʮʝʩʩʳ ʧʦʩʪʦʷʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʧʨʦʜʫʢʮʠʠ 
ʧʨʝʜʧʨʠʷʪʠʡ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ 9001-2015: 
Å ʧʫʥʢʪ 5.1: ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʠ ʣʠʜʝʨʩʪʚʦ ʤʝʥʝʜʞʤʝʥʪʘ; 
Å ʧʫʥʢʪ 7.2: ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʝʨʩʦʥʘʣʘ; 
Å ʧʫʥʢʪ 9.1: ʤʦʥʠʪʦʨʠʥʛ, ʠʟʤʝʨʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ; 
Å ʧʫʥʢʪ 10: ʫʣʫʯʰʝʥʠʝ. 
ʇʨʠʥʮʠʧʳ TQM ʠ ʩʪʘʥʜʘʨʪʳ ʀʉʆ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʠʙʢʦʡ, ʠʟʤʝʨʠʤʦʡ ʠ ʘʜʘʧ-

ʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʩʦʪʨʫʜʥʠʢʦʚ. 
ʉʞʠʬʤʵʫʙʫʴ 
ʋʯʸʥʳʡ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ɼʝʤʠʥʛ ʋ.ʕ. ʧʠʩʘʣ, ʯʪʦ ʢʦʤʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʚʘʪʴʩʷ 

ʧʦʩʪʦʷʥʩʪʚʘ ʮʝʣʠ ï ʫʣʫʯʰʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʨʦʙʣʝʤ ʚ ʙʫʜʫʱʝʤ ʪʨʝʙʫʶʪʩʷ ʛʣʘʚ-
ʥʳʤ ʦʙʨʘʟʦʤ ʧʦʩʪʦʷʥʩʪʚʦ ʮʝʣʠ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʫʣʫʯʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʩʦʪʨʫʜʥʠʢʘʤ. [4] 

ʋʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʧʦʩʪʘ-
ʥʦʚʢʫ ʮʝʣʝʡ, ʦʧʨʝʜʝʣʝʥʠʝ KPI, ʨʝʛʫʣʷʨʥʫʶ ʦʮʝʥʢʫ ʚʢʣʘʜʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʠ ʨʘʟ-
ʚʠʚʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʫʝʪ ʦʙʱʝʝ ʧʦʥʠʤʘʥʠʝ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʮʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʨʘʤ-
ʢʘʭ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʷʟʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʥʠʢʦʚ 
ʩ ʙʠʟʥʝʩ-ʮʝʣʷʤʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ʄʘʡʢʣ ɸʨʤʩʪʨʦʥʛ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʢʘʢ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, 
ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʘʥʦʚʢʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʤʝʪʦʜʳ ʧʦʵʪʘʧʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʥʝʥʠʷ, 
ʦʮʝʥʢʫ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʝʞʝʛʦʜʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʣʶʜʝʡ, ʪʘʢ ʠ ʮʝ-
ʣʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. [3]  

ʋʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʠ-
ʥʝʡʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦ-
ʜʫʢʮʠʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ TQM ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʸʪʢʦʝ ʨʘʩʧʨʝʜʝ-
ʣʝʥʠʝ ʟʘʜʘʯ, ʧʨʦʟʨʘʯʥʫʶ ʩʠʩʪʝʤʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-
ʛʦ ʚʢʣʘʜʘ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʮʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

prise. 
Keywords: High-tech production, mechanical engineering, quality management, personnel performance, total 
quality management. 
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ʬʘʢʪʠʯʝʩʢʠʤ ʜʦʩʪʠʞʝʥʠʷʤ, ʥʦ ʠ ʢʦʤʧʝʪʝʥʮʠʷʤ, ʧʦʪʝʥʮʠʘʣʫ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ ʠ ʘʜʘʧʪʘʮʠʠ.  
 ʉʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ ʥʘʫʢʦʝʤʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʰʠʥʦ-

ʩʪʨʦʝʥʠʷ ʷʚʣʷʶʪʩʷ: 
Å ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʧʨʠʢʣʘʜʥʳʭ ʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ; 
Å ʩʣʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʪʨʫʜʘ; 
Å ʙʳʩʪʨʦʝ ʦʙʥʦʚʣʝʥʠʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤʠ ʚʳʟʦʚʘʤʠ; 
Å ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ ʫʩʪʦʷʚʰʠʭʩʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ. [5] 
 ʅʘ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʛʠʙʢʠʝ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʦʩʥʦ-

ʚʘʥʥʳʝ ʥʘ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʤʳʰʣʝʥʠʠ, ʣʠʜʝʨʩʪʚʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʟʥʘʥʠʷʤʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝ-
ʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ ʠ ʤʘʪʨʠʮ ʢʦʤʧʝʪʝʥʮʠʡ, ʮʠʬʨʦʚʳʭ ʘʚʪʦʤʘ-
ʪʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʩʠʩʪʝʤ ʝʞʝʛʦʜʥʦʡ ʦʮʝʥʢʠ ʧʝʨʩʦʥʘʣʘ 
(ʂʇʕ, ʢʦʤʧʝʪʝʥʮʠʠ), ʚʥʫʪʨʝʥʥʝʛʦ ʠʣʠ ʚʥʝʰʥʝʛʦ ʦʙʫʯʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ. ʕʪʠ ʠʥ-
ʩʪʨʫʤʝʥʪʳ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʶʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʨʝʩʫʨʩʳ ʧʝʨʩʦʥʘʣʘ. 

 

 
ʉʡʪ. 1. ʁʦʫʞʜʩʙʯʡʸ ʬʨʩʙʛʤʞʦʡʸ ʩʞʠʬʤʵʫʙʫʡʛʦʧʪʫʵʷ ʛ ʊʅʃ 

 
ʕʪʘʧʳ ʠʥʪʝʛʨʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʚ ʉʄʂ: 
1. ʇʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ ʠ KPI: ʧʨʠʚʷʟʢʘ ʮʝʣʝʡ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʭ KPI ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ SMART-ʢʨʠʪʝʨʠʝʚ, ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʉʄʂ; 
2. ʆʮʝʥʢʘ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʚʢʣʘʜʘ: ʩʦʟʜʘʥʠʝ ʙʘʥʢʘ ʤʘʪʨʠʮʳ ʢʦʤʧʝʪʝʥʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ 

ʨʝʛʫʣʷʨʥʦʡ ʦʮʝʥʢʠ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʉʄʂ ʧʨʝʜʧʨʠʷʪʠʷ; 
3. ʈʘʟʚʠʪʠʝ ʠ ʦʙʫʯʝʥʠʝ: ʨʘʟʨʘʙʦʪʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʨʨʝʢʪʠ-

ʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ; 
4. ʄʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟ: ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʦʪʩʣʝʞʠʚʘʥʠʷ KPI ʠ ʩʦʚʤʝʱʝʥʠʝ ʠʭ ʩ ʘʫʜʠʪʘʤʠ 

ʉʄʂ, ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩ ʤʝʪʨʠʢʘʤʠ ʢʘʯʝʩʪʚʘ; 
5. ʄʦʪʠʚʘʮʠʷ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ: ʚʥʝʜʨʝʥʠʝ ʙʦʥʫʩʦʚ ʟʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʧʨʦ-

ʛʨʘʤʤ ʧʨʠʟʥʘʥʠʡ; 
6. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʫʣʫʯʰʝʥʠʝ: ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʮʝʣʠ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʧʦ ʢʘʯʝʩʪʚʫ ʠ ʧʦʣʫʯʝʥʠʝ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩ ʜʘʣʴʥʝʡʰʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʉʄʂ; 
ʉʠʩʪʝʤʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʉʄʂ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʚʳʩʦʢʦʡ ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʩʪʠ ʤʝʞʜʫ ʜʝʡʩʪʚʠʷʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʟʘʜʘʯʘʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʮʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʥʠ-
ʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʜʝʬʝʢʪʦʚ, ʨʦʩʪʫ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʚʳʰʝʥʠʶ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

 
ɻʴʛʧʝ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴʶ ʧʝʨʩʦʥʘʣʘ ʚ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ ʥʘʫʢʦʝʤʢʠʭ ʧʨʝʜ-
ʧʨʠʷʪʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʨʦʠʪʴ ʫʧʨʘʚʣʷʝʤʫʶ, ʘʜʘʧʪʠʚʥʫʶ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ 
ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʧʝʨʩʦʥʘʣ ï ʧʨʦʮʝʩʩʳ ï ʢʘʯʝʩʪʚʦè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʘʢ ʪʨʝʙʦʚʘ-
ʥʠʷʤ ɻʆʉʊ, ʪʘʢ ʠ ʬʠʣʦʩʦʬʠʠ TQM. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʢʨʘʪʢʦʩʨʦʯʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʨʳʥʦʯʥʦʡ ʪʫʨʙʫ-
ʣʝʥʪʥʦʩʪʠ. 
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ɻʛʞʝʞʦʡʞ 
ʉʠʩʪʝʤʥʘʷ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩʪʘ-

ʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʈʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦ-
ʠʟʚʦʜʩʪʚ ʚʳʜʚʠʛʘʝʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʫ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʝʪʩʷ 
ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʳʥʦʯʥʳʭ ʪʨʝʥʜʦʚ, ʦʜʥʠʤ ʠʟ 
ʢʦʪʦʨʳʭ ʦʩʪʘʝʪʩʷ ʧʨʦʮʝʩʩ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʜʦʢʣʘʜʫ [1], ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 
ʪʨʝʥʜʘ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʷ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ 
ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʯʘʩʪʦ ʨʝʘʣʠʟʫʝʤʦʝ ʧʨʠ ʫʯʘʩʪʠʠ ʛʦʩʫʜʘʨʩʪʚʘ. ʄʘʪʝʨʠʘʣʳ 
ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʧʦʩʚʷʱʝʥʥʦʛʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʜʦʢʣʘʜʘ [2], ʪʘʢʞʝ ʚʳʷʚʣʷʶʱʠʝ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦ-
ʚʘʥʠʷʤʠ ɻʆʉʊ ʈ ʀʉʆ 9001-2015, ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 27001-2021, ɻʆʉʊ ʈ ʀʉʆ 37001:2016 ʠ ʧʨʠʥʮʠʧʘ-
ʤʠ ɻʆʉʊ ʈ ʀʉʆ 31000:2019. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ 
ʧʨʠʤʝʨ ʤʦʜʝʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʉʄʂ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʚʳʜʝ-
ʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʘʯʝʩʪʚʦ, ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪ, ɻʆʉʊ ʈ ʀʉʆ 9001-2015, ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 27001-2021, 
ISO 37001:2016, ɻʆʉʊ ʈ ʀʉʆ 31000:2019, ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. 
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88 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʠʩʢʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʝʝ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʛʣʦʙʘʣʴʥʦʩʪʴ 
ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʧʨʷʤʳʭ ʨʠʩʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʧʨʠʤʝ-
ʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʣʦʞʥʝʥʠʝ ʮʝʧʦʯʝʢ ʧʨʦʮʝʩʩʦʚ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʚ ʥʘʫʢʦʝʤʢʠʭ ʠ ʧʨʦʭʦʜʷʱʠʭ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 
ʦʪʨʘʩʣʷʭ. ɺʟʘʠʤʦʩʚʷʟʴ ʜʘʥʥʳʭ ʪʠʧʦʚ ʨʠʩʢʦʚ ʫʢʨʝʧʣʷʝʪʩʷ ʪʘʢʞʝ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʨʘʩʪʘʥʠʷ ʮʝʥʥʦʩʪʠ ʠʥ-
ʬʦʨʤʘʮʠʠ ʢʘʢ ʨʝʩʫʨʩʘ ʚ ʧʨʦʮʝʩʩʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʩʪʨʦʝʥʠʷ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝ-
ʩʪʚʘ. 

ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʢʦʥʪʨʦʣʷ ʦʙʝʠʭ ʛʨʫʧʧ ʨʠʩʢʦʚ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝ-
ʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʫʯʠʪʳʚʘʶʱʝʡ ʤʘʪʝʨʠʘʣʳ ʩʪʘʥʜʘʨʪʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʢʘʢ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʤ, ʪʘʢ ʠ ʢʦʨʨʫʧʮʠʦʥʥʳʤ ʨʠʩʢʘʤ ï ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʈ ʀʉʆ 27001-2021 (ʉʠʩʪʝʤʳ 
ʤʝʥʝʜʞʤʝʥʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʨʝʙʦʚʘʥʠʷ) ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ISO 
37001:2016 (ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʚʟʷʪʦʯʥʠʯʝʩʪʚʫ ð ʪʨʝʙʦʚʘʥʠʷ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 
ʧʨʠʤʝʥʝʥʠʶ (ʘʥʛʣ.: ñAnti-bribery management systems ð Requirements with guidance for useò) ï ʧʨʠ ʩʦ-
ʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʛʦ ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʈ ʀʉʆ 9001-
2015 (ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷ) ʠ ʧʨʠʥʮʠʧʦʚ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʈ ʀʉʆ 31000-2019 
(ʄʝʥʝʜʞʤʝʥʪ ʨʠʩʢʘ. ʇʨʠʥʮʠʧʳ ʠ ʨʫʢʦʚʦʜʩʪʚʦ). 

ʇʪʦʧʛʦʴʞ ʨʩʡʦʯʡʨʴ ʥʞʦʞʝʟʥʞʦʫʙ ʣʧʩʩʬʨʯʡʧʦʦʴʮ ʡ ʡʦʭʧʩʥʙʯʡʧʦʦʴʮ ʩʡʪʣʧʛ 
ʉʪʘʥʜʘʨʪ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 27001-2021 ʠʩʧʦʣʴʟʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʨʠʩʢʘ ʢʘʢ ʚʣʠʷʥʠʷ ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʦʩʪʠ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ [3], ʪʦʛʜʘ ʢʘʢ ʚ ɻʆʉʊ ʈ ʀʉʆ 31000-2019 ʨʠʩʢ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 
ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ [4]. ɺ ɻʆʉʊ ʈ ʀʉʆ 9001-2015 ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ɻʆʉʊ ʈ ʀʉʆ 9000-2015, ʩʦ-
ʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʨʠʩʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʣʠʷʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʦʪʢʣʦʥʝʥʠʠ 
ʦʪ ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ð ʧʦʟʠʪʠʚʥʦʤ ʠʣʠ ʥʝʛʘʪʠʚʥʦʤ [5]. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ISO 37001:2016 
ʥʝ ʠʤʝʝʪ ʧʨʠʥʷʪʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ ʪʝʢʩʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ñeffect of 
uncertainty on objectivesò [6], ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʩʭʦʜʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʢ 
ʜʣʷ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 27001-2021, ʪʘʢ ʠ ʜʣʷ ɻʆʉʊ ʈ ʀʉʆ 31000-2019. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪʩʷ ʦʯʝ-
ʚʠʜʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚ ʪʨʘʢʪʦʚʢʝ ʧʦʥʷʪʠʷ, ʪʨʝʙʫʶʱʝʝ ʧʝʨʝʩʤʦʪʨʘ ʧʝʨʝʚʦʜʘ ʠʩʭʦʜʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ. 
ɼʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʧʨʠʥʮʠʧʘʤ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʩʠʩʪʝʤʘ ʨʠʩʢ-
ʤʝʥʝʜʞʤʝʥʪʘ ʜʦʣʞʥʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʳʷʚʣʷʪʴ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʟʠʪʠʚʥʳʝ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʳʝ 
ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ (ʧʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 
ñʚʦʟʤʦʞʥʦʩʪʠò ʚ ʦʙʱʝʤ ʚʠʜʝ, ʪʦʛʜʘ ʢʘʢ ʚʪʦʨʘʷ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʢ ʨʠʩʢʠ), ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʣʘ-
ʜʘʪʴ ʢʘʢ ʨʝʰʝʥʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʩʘʤʦ ʚʣʠʷʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʝʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʯʪʦ, 
ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʦ ʢʘʢ ʪʨʝʙʦʚʘʥʠʝ ʨʘʙʦʪʘʪʴ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʩʪʨʘʥʝʥʠʠ ʠʣʠ 
ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʦʚ, ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʨʴʙʳ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ʨʠʩʢʦʚʳʭ 
ʩʠʪʫʘʮʠʡ. ʊʘʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ; 
ʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ FMEA, ʧʦʜʨʘʟʫʤʝʚʘ-
ʶʱʝʡ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʠʩʢʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 
ʩʣʦʞʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʠʩʢʦʚ ʜʣʷ ʢʘʞ-
ʜʦʡ ʢʘʪʝʛʦʨʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʤʝʨʦʧʨʠʷʪʠʡ: 

1) ʂʦʨʨʫʧʮʠʦʥʥʳʝ ʨʠʩʢʠ ʤʦʛʫʪ ʧʦʜʨʘʟʜʝʣʷʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ (ʧʦʨʦʞʜʘʝʤʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 
ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʢ ʧʨʠʤʝʨʫ, ʚ ʩʣʫʯʘʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʟʥʳʭ ʨʘʥʛʦʚ 
ʠʣʠ ʩʤʝʞʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ) ʠ ʚʥʝʰʥʠʝ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ); 

2) ʈʠʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʫʪʝʨʝʡ ʢʦʥ-
ʪʨʦʣʷ ʥʘʜ ʠʥʬʦʨʤʘʮʠʝʡ (ʧʦʪʝʨʝʡ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ), ʪʘʢ ʠ ʩ ʝʝ ʥʦʩʠʪʝʣʷʤʠ (ʚʢʣʶʯʘʷ ʙʫʤʘʞʥʳʝ ʠ 
ʵʣʝʢʪʨʦʥʥʳʝ) ʠ ʜʝʡʩʪʚʠʷʤʠ ʨʘʙʦʪʘʶʱʠʭ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʣʠʮ (ʚʢʣʶʯʘʷ ʥʘʤʝʨʝʥʥʳʝ ʠ ʥʝʧʨʦʠʟʚʦʣʴ-
ʥʳʝ). 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʩʦʚʧʘʜʘʶʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʘʥʜʘʨʪʘʭ ʠ ʚʢʣʶʯʘʶʪ, 
ʚ ʪʦʤ ʯʠʩʣʝ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʜʣʷ ʩʪʘʥʜʘʨʪʦʚ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʨʦʮʝʩʩʥʦʛʦ 
ʧʦʜʭʦʜʘ, ʜʝʤʦʥʩʪʨʘʮʠʠ ʣʠʜʝʨʩʪʚʘ ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ, ʧʦʥʠʤʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʘʥʘʣʠʟʫ, ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʢʦʥʪʝʢʩʪʝ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 
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27001-2021 ʚʳʨʘʞʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʚʳʜʝʣʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, 
ʪʦʛʜʘ ʢʘʢ ʩʪʘʥʜʘʨʪ ISO 37001:2016, ʧʦʤʠʤʦ ʚʳʜʝʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʚʷʱʝʥʥʳʭ ʦʪʜʝʣʴʥʳʤ ʪʠ-
ʧʘʤ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʨʘʟʜʝʣʦʚ, ʨʘʩʰʠʨʷʝʪ ʩʦʜʝʨʞʘ-
ʥʠʝ ʨʘʟʜʝʣʘ ñʃʠʜʝʨʩʪʚʦò ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʨʦʮʝʩʩʫ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʯʘʩʪʠ ʧʨʝʜʦʪ-
ʚʨʘʱʝʥʠʷ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʧʦʣʥʦʤʦʯʠʡ, ʠ ʨʘʟʜʝʣʘ  
ñʂʦʤʧʝʪʝʥʪʥʦʩʪʴò ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʮʝʜʫʨʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʜʭʦʜʘ ʜʨʫʛʠʭ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʞʝ ʠʤʝʶʱʠʤʩʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʘʨʘʢʪʝʨ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ ʠ ʧʨʠʥʮʠʧʘʭ ʚʳʜʝʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʤʦʞʥʦ 
ʥʘʟʚʘʪʴ ʧʨʠʨʘʱʝʥʠʝʤ ʚʚʠʜʫ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʦʙʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʧʨʠ ʝʝ ʜʦʧʦʣʥʝʥʠʠ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦ ʪʠʧʘʤ ʨʠʩʢʦʚ ʵʣʝʤʝʥʪʘʤʠ. 

ʃʧʦʯʞʨʯʡʸ ʬʨʩʙʛʤʞʦʡʸ ʣʧʩʩʬʨʯʡʧʦʦʴʥʡ ʡ ʡʦʭʧʩʥʙʯʡʧʦʦʴʥʡ ʩʡʪʣʙʥʡ ʛ ʩʙʥʣʙʮ ʡʦʫʞʜʩʡ-
ʩʧʛʙʦʦʧʢ ʪʡʪʫʞʥʴ ʥʞʦʞʝʟʥʞʦʫʙ 

ʉ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʧʝʨʝʩʝʯʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʠʩʢʦʚ ʨʘʟʣʠʯʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʧʨʝʜʩʪʘʚ-
ʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩʦʭʨʘʥʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʝʜʠʥʦʡ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʦʧʨʝʜʝʣʷʶ-
ʱʝʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʦʥʠʤʘʥʠʷ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʠ 
ʠʥʳʭ ʨʠʩʢʦʚ, ʚʢʣʶʯʘʷ ʦʙʱʫʶ ʧʦʣʠʪʠʢʫ, ʩʧʦʩʦʙʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʠʩʢʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʦʪ-
ʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʠʭ ʨʝʘʣʠʟʘʮʠʶ. ʇʦʣʝʟʥʳʤ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ 
ʨʘʤʢʘʭ ʪʦʡ ʞʝ ʧʨʦʮʝʜʫʨʳ, ʚʢʣʶʯʘʷ ʫʩʣʦʚʠʷ ʧʝʨʝʭʦʜʘ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʘʪʝʛʦʨʠʶ ʨʠʩ-
ʢʦʚ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʭʘʨʘʢʪʝʨʝ ʧʦʩʣʝʜʩʪʚʠʡ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʭ ʚʝʨʦʷʪʥʦʩʪʠ. 
ʆʩʦʙʝʥʥʦʩʪʠ ʚʳʜʝʣʝʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʠʩʢʦʚ ʪʨʝʙʫʶʪ ʧʦʜʛʦʪʦʚʢʠ ʠʥʩʪʨʫʢʮʠʡ ʪʦʛʦ ʞʝ ʪʠʧʘ, ʨʘʩ-
ʢʨʳʚʘʶʱʠʭ ʠʩʪʦʯʥʠʢʠ ʨʠʩʢʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʥʠʭ ʤʝʨʦʧʨʠʷʪʠʷ. ʉ ʫʯʝʪʦʤ ʤʘʪʝ-
ʨʠʘʣʦʚ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [7], ʦʧʪʠʤʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʤʘʪʨʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ. ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʧʦ-
ʤʠʤʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ FMEA-ʤʝʪʦʜʦʣʦʛʠʠ ʜʣʷ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʚ ʮʝʣʦʤ, ʩʦʟʜʘ-
ʶʪʩʷ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʳʜʝʣʝʥʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʨʠʩʢʦʚ: ʢʦʨʨʫʧʮʠʦʥʥʘʷ ʜʝʷ-
ʪʝʣʴʥʦʩʪʴ ʫʩʣʦʞʥʝʥʘ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦʣʥʦʤʦʯʠʡ ʤʝʞʜʫ ʥʝʟʘʚʠʩʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ñʛʦʨʠʟʦʥʪʘʣʴʥʦʡò 
(ʧʨʦʝʢʪʥʦʡ) ʠ ñʚʝʨʪʠʢʘʣʴʥʦʡò (ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ) ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʜʝʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʦʙʤʝʥʘ ʧʨʦʝʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 
ʢʦʤʘʥʜʘʤʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʝʜʠʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ). 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʧʦʜʨʘʟʜʝʣʝʥʠʶ, ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 
ʥʘʧʨʷʤʫʶ (ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʪʜʝʣ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʣʠ, ʚ ʩʣʫʯʘʝ ʢʨʫʧʥʦʛʦ ʧʨʝʜ-
ʧʨʠʷʪʠʷ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʫʞʙʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʟʘʜʘʯʠ ʧʝʨʚʠʯʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʦʩ-
ʥʦʚʥʳʭ ʘʢʪʫʘʣʴʥʳʭ ʨʠʩʢʦʚ, ʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʚʘʨʠʘʥʪʦʚ ʤʝʨ ʦʙʨʘʙʦʪʢʠ ʨʠʩʢʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʤʦ-
ʥʠʯʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʢʮʠʡ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʘ ʪʨʝʙʫʝʪʩʷ ʘʢʪʠʚʥʦʝ 
ʫʯʘʩʪʠʝ ʚ ʠʭ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 
ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ʂʨʘʡʥʝ ʚʘʞʥʦ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʦ-
ʚʳʭ ʚʝʨʩʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʥʘʨʫʞʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ 
ʠʟʤʝʥʝʥʠʡ ʚ ʮʝʣʝʚʦʡ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦ, ʧʦ ʠʩʪʝʯʝʥʠʶ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ï 
ʜʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʫʥʢʪʦʚ 9-10 ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 27001-
2021. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʝʜʝʥʠʝ ʦʪʜʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʦʙʱʠʝ 
ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʫʞʙʦʡ ʉʄʂ 
ʚʚʠʜʫ ʟʘʪʨʘʛʠʚʘʥʠʷ ʚʦʧʨʦʩʦʚ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʧʨʝʜʝʣʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʝʝ 
ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʵʪʦʤ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʦʡ ʧʨʦʮʝʩʩʘ ʵʣʝʢʪʨʦʥ-
ʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʴʶ ʩʣʝʜʫʝʪ ʟʘʢʨʝʧʣʷʪʴ ʟʘ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʩʪʨʦʛʦ ʨʘʟʛʨʘʥʠʯʠʚʘʷ ʠʭ ʩ ʙʦʣʝʝ ʛʣʦʙʘʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʝʡ. ɺʚʠʜʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤʘ ʟʘʥʷʪʦʩʪʠ, ʚʘʞʥʳʤ, ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 
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ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʚʠʣ ʢʦʥʪʨʦʣʷ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʂ ʤʝʨʘʤ ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʧʨʦʮʝʜʫʨʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʝʜʠʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʇʆ ʚ ʦʨʛʘʥʠʟʘʮʠʠ [8]. 

ɺ ʦʪʥʦʰʝʥʠʠ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʪʘʢʞʝ ʥʝ ʦʛʨʘʥʠʯʝʥʳ ʚ ʚʳʙʦʨʝ ʪʠ-
ʧʘ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠʣʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʢʘʢ ʩʪʘʥʜʘʨʪʦʤ ISO 37001:2016, ʪʘʢ ʠ 
ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ "ʆ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʢʦʨʨʫʧʮʠʠ". ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʘʥʪʠ-
ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ: 

1. ʇʨʦʮʝʩʩ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʝʥ ʙʳʪʴ ʘʜʘʧʪʠʨʫʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʧʝ-
ʪʝʥʮʠʷʤ ʩʦʠʩʢʘʪʝʣʷ, ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ 
ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʩʭʦʜʷ ʠʟ 
ʤʘʩʰʪʘʙʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʮʝʣʝʡ). ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ 
ʢʘʥʜʠʜʘʪʘ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʩʦʙʝʩʝʜʦʚʘʥʠʠ ʩʧʝʮʠʘʣʠʩʪʘ ʢʘʜʨʦʚʦʡ 
ʩʣʫʞʙʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (ʣʠʙʦ, ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʫʨʦʚʥʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠ ʢʘʥʜʠʜʘʪʘ ï ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ); 

2. ʂʦʨʨʫʧʮʠʦʥʥʳʝ ʨʠʩʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʝʞʝʛʦʜʥʦ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʘʤʢʘʭ 
ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʄʂ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʦʱʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ, ʪʨʝʙʫʶʱʠʭ 
ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʪʨʝʙʦʚʘʥʠʷ ʧ. 9.3 ISO 37001:2016 
ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʨʘʟʜʝʣʴʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠ-
ʝʤ ʠ ʚʳʩʰʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ, ʧʨʠʯʝʤ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʝʨʚʦʛʦ ʪʠʧʘ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʠʥ-
ʬʦʨʤʘʮʠʠ ʜʣʷ ʙʦʣʝʝ ʮʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʨʘʤʘʭ ʚʪʦʨʦʛʦ; 

3. ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʨʠʩʢʦʚ ʢʣʶʯʝʚʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʜʦʣʞʥʦʩʪʥʳʭ ʠʥʩʪʨʫʢʮʠʷʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʳʭ ʧʦʜʯʠʥʝʥʥʳʭ, ʪʘʢ ʠ ʚʳʰʝʩʪʦʷʱʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʪʯʝʪʥʦ-
ʩʪʠ ʧʦ ʢʣʶʯʝʚʳʤ ʧʨʦʮʝʩʩʘʤ ʠ ʨʝʛʫʣʷʨʥʳʡ ʧʝʨʝʩʤʦʪʨ ʢʘʢ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʠ ʩʘʤʠʭ 
ʤʝʪʨʠʢ. ʊʘʢʦʡ ʧʝʨʝʩʤʦʪʨ ʫʜʦʙʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʨʘʤʢʘʭ ʨʝʛʫʣʷʨʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩ-
ʩʦʚ ʨʫʢʦʚʦʜʩʪʚʦʤ; 

4. ɼʣʷ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʢʣʶʯʝʚʳʤ ʨʝʰʝʥʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʚʚʝʜʝʥʠʝ ʜʦ-
ʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʛʣʘʩʦʚʘʥʠʡ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʥʪʨ-
ʘʛʝʥʪʦʤ, ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʣʠʯʠʷ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʬʘʢʪʘ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ, ʧʨʷʤʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ 
ʵʢʚʠʚʘʣʝʥʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʧʝʨʘʮʠʡ ʠ ʥʝʧʨʷʤʳʭ ʧʦʩʣʝʜʩʪʚʠʡ (ʚʣʠʷʥʠʝ ʥʘ ʙʨʝʥʜ, ʠʟʤʝʥʝʥʠʝ ʨʳ-
ʥʦʯʥʳʭ ʧʝʨʩʧʝʢʪʠʚ, ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʫʥʠʢʘʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʪ.ʜ.). ɺ ʩʣʫʯʘʝ ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟ-
ʚʦʜʩʪʚ ʧʦʤʠʤʦ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ ʧʨʦʜʘʞʘʤ/ʟʘʢʫʧʢʘʤ ʤʦʞʝʪ ʙʳʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝ-
ʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʧʨʦʜʫʢʪʫ ʠʣʠ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʘ 
ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʇʝʨʝʩʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʨʠʩʢʦʚ ʦʩʦʙʝʥʥʦ ʷʚʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʫʢʦʝʤ-
ʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʉ ʧʝʥʠ-
ʮʠʪʘʨʥʦʡ ʩʪʦʨʦʥʳ ʜʘʥʥʳʝ ʨʠʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʥʠʞʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʧʠʩʘʥʠʷ ʩʦʛʣʘʰʝʥʠʷ ʦ ʥʝʨʘʟ-
ʛʣʘʰʝʥʠʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʘʥʢʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʥʘʨʫʰʠʪʝʣʝʡ. ɺ ʯʘʩʪʠ ʤʝʪʦʜʦʣʦ-
ʛʠʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʪʨʘʪʳ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʧʨʦʮʝʩʩʝ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʤʦ-
ʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʥʦʫ-ʭʘʫ ʣʠʙʦ ʟʘʧʘʪʝʥʪʦʚʘʥʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ ʈ 
ʀʉʆ 9001-2015. ʂʨʠʪʝʨʠʷʤʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʤʦ-
ʛʫʪ ʩʣʫʞʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

1. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʶʯʝʚʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ; 
2. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʥʦʩʷʱʘʷ ʜʣʠʪʝʣʴʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ; 
3. ʆʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ; 
4. ʅʝʦʯʝʚʠʜʥʦʩʪʴ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʨʦʮʝʩʩʦʚ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʦʥʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ. 
ʇʨʠ ʵʪʦʤ ʢʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚʪʦʨʦʡ ʧʦʢʘʟʘʪʝʣʴ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʦʙʲʝʢ-
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ʪʠʚʥʦʩʪʠ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʝʥʴ ʝʛʦ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʬʦʨʤʝ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʫʢʦʚʦʜʠ-
ʪʝʣʝʤ ʧʨʦʮʝʩʩʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʦʥʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ, ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʮʝʣʝʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜ-
ʨʘʟʜʝʣʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʛʣʦʙʘʣʴʥʳʡ ʨʘʟʙʦʨ ʧʦʣʥʦʪʳ ʧʨʝʜʩʪʘʚ-
ʣʷʝʤʳʭ ʜʘʥʥʳʭ ʧʦ ʚʦʟʥʠʢʘʶʱʝʡ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʨʘʤʢʘʭ ʝʞʝʛʦʜʥʦʛʦ ʘʥʘ-
ʣʠʟʘ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʉʡʪ. 1. ʊʫʩʬʣʫʬʩʙ ʪʡʪʫʞʥʴ ʩʡʪʣ-ʥʞʦʞʝʟʥʞʦʫʙ ʪ ʬʰʞʫʧʥ ʫʩʞʚʧʛʙʦʡʢ ɼʇʊʋ ʉ ʁʊʇ/ʅʖʃ 27001-2021 

ʡ ISO 37001:2016 
 
ʆʪʩʫʪʩʪʚʠʝ ʤʘʪʨʠʯʥʦʡ (ʧʨʦʝʢʪʥʦʡ) ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʩʥʠʞʘʝʪ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʭ ʤʝʨ ʟʘ ʩʯʝʪ ʫʩʪʨʘʥʝʥʠʷ ʦʜʥʦʡ ʠʟ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʠ ʨʘʟʜʝʣʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ, ʘ ʪʘʢʞʝ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʢʨʦʩʩ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʮʝʥ-
ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʠʤʝʥʝʥʠʶ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ 
ʤʝʪʦʜʦʚ ʚ ʮʝʣʦʤ. 

 
 
ɻʴʛʧʝʴ ʡ ʠʙʣʤʷʰʞʦʡʞ 
ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʟʤʝʥʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʶ ʥʦʚʳʭ ʨʠʩʢʦʚ, ʯʪʦ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʤʦʪʨʘ ʧʦʜʭʦʜʘ ʢ ʨʠʩʢ-
ʤʝʥʝʜʞʤʝʥʪʫ. ʅʦʚʳʝ ʨʠʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʠ 
ʦʪʜʘʣʝʥʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʠʤʝʶʱʠʤʠʩʷ ʧʨʦʮʝʩʩʘʤʠ. 
ʇʨʝʜʣʦʞʝʥʥʳʡ ʚ ʩʪʘʪʴʝ ʧʦʜʭʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪ ʥʘʫʢʦʝʤʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʱʝʤ 
ʚʠʜʝ; ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ 
ʦʪʨʘʩʣʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʠ, ʚ ʩʣʫʯʘʝ ʦʩʦʙʝʥʥʦ ʩʣʦʞʥʳʭ ʠʣʠ ʫʥʠʢʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ï ʦʪʜʝʣʴʥʳʝ ʧʨʦʜʫʢ-
ʪʦʚʳʝ ʜʠʚʠʟʠʦʥʳ ʠʣʠ ʧʨʦʝʢʪʳ.  

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʧʨʦʨʘʙʦʪʢʫ ʚʦʧʨʦʩʦʚ ʧʦ ʩʣʝ-
ʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1) ʇʦʜʛʦʪʦʚʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʧʦʣʦʞʝʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ISO 37001 ʠ ʠʭ 
ʘʜʘʧʪʘʮʠʠ ʧʦʜ ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʥʷʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ; 
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2)  ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʜʨʫʛʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠ-
ʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʨʠʩʢʦʚ ʚ ʥʘʫʢʦʝʤʢʠʭ ʦʪʨʘʩʣʷʭ, ʚʢʣʶʯʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʦʪ ʚʥʝʜʨʝ-
ʥʠʷ ʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

3) ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʦʪ-
ʨʘʩʣʝʡ. 
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ǮǯǧǬǵǧǮǺ ǧ ǮǯǧǫǤǬǤǬǧǤ ǫǧǬǧǫǟǪǻǬǭ 
ǥǧǦǬǤǰǮǭǰǭǠǬǭǢǭ ǮǯǭǣǲǩǱǟ ǣǪǾ 
ǰǭǦǣǟǬǧǾ ǼǳǳǤǩǱǧǡǬǭǢǭ ǡǤǠ-ǰǟǨǱǟ 

ǦȄȋȊȞȌȌȇȉȍȁǿ ǪȇȃȇȞ ǰȄȏȂȄȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʕʊè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʘʰʘʷʥ ɽʚʛʝʥʠʷ ʈʦʤʘʥʦʚʥʘ 
ʜʦʮʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʕʊè 
 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʩʸ ʯʘʱʝ ʦʙʨʘʱʘʝʪʩʷ ʢ ʢʦʥʮʝʧʮʠʠ MVP 

(ʘʥʛʣ. Minimum Viable Product ð ʤʠʥʠʤʘʣʴʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʳʡ ʧʨʦʜʫʢʪ). ʇʦʜ MVP ʧʦʥʠʤʘʝʪʩʷ ʨʘʥʥʷʷ 
ʚʝʨʩʠʷ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʜʘʶʱʘʷ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ, ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʨʦʚʝʨʢʠ 
ʛʠʧʦʪʝʟ ʠ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [1, ʩ. 115]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʨʝ-
ʩʫʨʩʳ, ʚʳʷʚʠʪʴ ʩʢʨʳʪʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʧʨʠ ʟʘʧʫʩʢʝ [2, ʩ. 142]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ MVP ʥʘ ʧʨʠʤʝʨʝ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʘʡʪʘ-ʣʵʥʜʠʥʛʘ (ʘʥʛʣ. landing), ʧʦʩʚʷʱʸʥʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʷʟʳʢʫ ʵʩʧʝʨʘʥʪʦ. ɸʥʘʣʠ-
ʟʠʨʫʶʪʩʷ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ MVP, ʧʨʠʥʮʠʧʳ ʦʪʙʦʨʘ ʢʣʶʯʝʚʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʤʝʪʦʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʳ-
ʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʤʠʥʠʤʘʣʴʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʝʛʦ ʨʦʣʴ ʚ 
ʨʘʟʨʘʙʦʪʢʝ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʘ, ʧʨʠʥʮʠʧʳ ʦʪʙʦʨʘ ʢʣʶʯʝʚʦ-
ʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʤʝʪʦʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ. ʆʩʦ-
ʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʮʝʩʩʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʨʠʤʝʨʝ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʘʡʪʘ, ʧʦʩʚʷʱʸʥʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʷʟʳʢʫ ʵʩʧʝʨʘʥʪʦ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: MVP, ʚʝʙ-ʜʠʟʘʡʥ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ, ʶʟʘʙʠʣʠʪʠ, ʠʥʪʝʨ-
ʬʝʡʩ. 
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ʂʦʥʮʝʧʮʠʷ MVP ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʪʦʜʦʣʦʛʠʠ Agile ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʝʡ 
ʤʝʪʦʜʘʭ Lean ʠ Scrum ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʩʧʨʦʩʘ [3]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʪʦʪʠʧʦʚ, MVP 
ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʠʟʫʘʣʴʥʫʶ ʜʝʤʦʥʩʪʨʘʮʠʶ, ʥʦ ʠ ʥʘ ʨʝʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝ-
ʣʝʡ ʩ ʧʨʦʜʫʢʪʦʤ, ʧʫʩʪʴ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ [4]. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʵʬʬʝʢʪʠʚʥʳʡ 
MVP ʜʦʣʞʝʥ ʩʦʯʝʪʘʪʴ ʚ ʩʝʙʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʜʸʞʥʦʩʪʴ ʠ ʙʘʟʦʚʳʝ ʵʣʝ-
ʤʝʥʪʳ ʜʠʟʘʡʥʘ, ʚʳʟʳʚʘʶʱʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʪʢʣʠʢ [5]. 

ʎʝʣʠ ʩʦʟʜʘʥʠʷ MVP ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 
Å ʧʨʦʚʝʨʢʫ ʛʠʧʦʪʝʟʳ ʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʧʨʦʜʫʢʪʘ; 
Å ʵʢʦʥʦʤʠʶ ʨʝʩʫʨʩʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ; 
Å ʙʳʩʪʨʫʶ ʘʜʘʧʪʘʮʠʶ ʧʦʜ ʨʝʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʘʫʜʠʪʦʨʠʠ; 
Å ʧʨʠʚʣʝʯʝʥʠʝ ʧʝʨʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʥʚʝʩʪʦʨʦʚ [6]. 
 
ɺʳʙʨʘʥʥʘʷ ʪʝʤʘʪʠʢʘ ð ʩʘʡʪ ʦ ʷʟʳʢʝ ʵʩʧʝʨʘʥʪʦ ð ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 

MVP ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʕʩʧʝʨʘʥʪʦ ʢʘʢ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʷʟʳʢ (ʠʣʠ 
ʧʣʘʥʦʚʳʡ ʷʟʳʢ, ʩʦʟʜʘʥʥʳʡ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʱʝʥʠʷ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝ-
ʨʝʩ ʜʣʷ ʫʟʢʦʡ, ʥʦ ʫʩʪʦʡʯʠʚʦʡ ʘʫʜʠʪʦʨʠʠ: ʣʠʥʛʚʠʩʪʦʚ, ʧʦʣʠʛʣʦʪʦʚ, ʩʪʫʜʝʥʪʦʚ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʣʠʥʛʚʠ-
ʩʪʠʢʦʡ, ʠ ʫʯʘʩʪʥʠʢʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʦʙʤʝʥʦʚ. 

ʅʘ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣ ʚʳʜʝʣʝʥ ʢʣʶʯʝʚʦʡ ʩʝʛʤʝʥʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ð ʤʦ-
ʣʦʜʳʝ ʚʟʨʦʩʣʳʝ (18ï35 ʣʝʪ), ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ ʚʳʤʳʰʣʝʥʥʳʤʠ ʷʟʳʢʘʤʠ ʠ ʢʫʣʴʪʫʨʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ. 
ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʪʨʝʙʥʦʩʪʷʤ ʵʪʦʡ ʛʨʫʧʧʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʝʨʩʦʥʘʞ (user persona) ð 
ʧʠʩʘʪʝʣʴ-ʣʠʥʛʚʠʩʪ, ʠʥʪʝʨʝʩʫʶʱʠʡʩʷ ʠʩʪʦʨʠʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ. ʉʮʝʥʘʨʠʡ ʝʛʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʘʡʪʦʤ ʣʝʛ ʚ ʦʩʥʦʚʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʫʪʠ (customer journey map) 
ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʘʡʪʫ [7]. 

ʇʨʦʙʣʝʤʘ, ʨʝʰʘʝʤʘʷ ʩʘʡʪʦʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʠ ʦ ʷʟʳʢʝ ʵʩʧʝʨʘʥʪʦ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʵʩʧʝʨʘʥʪʠʩʪʦʚ. ʎʝʣʴ MVP ð ʧʨʝʜʦʩʪʘʚʠʪʴ 
ʙʘʟʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʪʦʨʠʠ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʧʨʠʤʝʥʝʥʠʠ ʷʟʳʢʘ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ 
ʬʦʨʤʝ, ʘ ʪʘʢʞʝ ʩʦʙʨʘʪʴ ʦʪʟʳʚʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʚʦʩʧʨʠʷʪʠʠ ʩʘʡʪʘ [7]. 

ʉʝʡʯʘʩ ʩʘʡʪ ʚʳʧʦʣʥʝʥ ʚ ʬʦʨʤʘʪʝ ʦʜʥʦʩʪʨʘʥʠʯʥʦʛʦ ʣʵʥʜʠʥʛʘ (ʨʠʩ. 1), ʥʘ ʢʦʪʦʨʦʤ ʨʝʘʣʠʟʦʚʘʥʳ 
ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ: 

Å ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢ ʦʙ ʠʩʪʦʨʠʠ ʵʩʧʝʨʘʥʪʦ, ʩʦʜʝʨʞʘʱʠʡ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʷʟʳʢʘ, ʝʛʦ ʩʦ-
ʟʜʘʪʝʣʷ, ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠ ʢʫʣʴʪʫʨʥʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

Å ʅʝʨʘʙʦʪʘʶʱʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʟʘʛʣʫʰʢʠ), ʚʢʣʶʯʘʷ ʰʘʧʢʫ ʩʘʡʪʘ ʩ ʙʫʜʫʱʠʤʠ ʥʘʚʠ-
ʛʘʮʠʦʥʥʳʤʠ ʢʥʦʧʢʘʤʠ ʠ ʩʪʨʦʢʦʡ ʧʦʠʩʢʘ, ʙʦʢʦʚʫʶ ʧʘʥʝʣʴ ʩ ʷʢʦʨʥʳʤʠ ʩʩʳʣʢʘʤʠ ʥʘ ʨʘʟʜʝʣʳ ʩʪʨʘʥʠʮʳ 
ʜʣʷ ʙʳʩʪʨʦʡ ʧʨʦʢʨʫʪʢʠ, ʢʥʦʧʢʫ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʚʝʨʭ ʩʪʨʘʥʠʮʳ. 

 

 
ʉʡʪ. 1. ʈʞʩʛʴʢ ʶʣʩʙʦ ʩʙʠʩʙʚʧʫʙʦʦʧʜʧ ʪʙʢʫʙ 
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ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜʘʪʴ ʙʘʟʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʥʦ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʛʠʧʦʪʝ-
ʟʳ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝ-
ʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʦʢʦʚʦʡ ʧʘʥʝʣʠ ʩ ʢʥʦʧʢʘʤʠ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʣʵʥʜʠʥʛʫ, 
ʠʭ ʚʠʟʫʘʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʠʥʪʫʠʪʠʚʥʘʷ ʧʦʥʷʪʥʦʩʪʴ ʟʥʘʯʢʦʚ ʠ ʥʘʣʠʯʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩʪʠʣʠʟʦʚʘʥʥʳʝ 
ʧʦʜ ʦʙʨʳʚʢʠ ʙʫʤʘʛʠ, ʩʦʟʜʘʶʱʠʝ ʘʩʩʦʮʠʘʮʠʶ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʟʘʤʝʪʢʘʤʠ ʠ ʯʝʨʥʦʚʳʤʠ ʟʘʧʠʩʷʤʠ, 
ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪ ʠʟʫʯʝʥʠʝ ʥʦʚʦʛʦ ʷʟʳʢʘ (ʨʠʩ. 2). ʕʪʦʪ ʚʠʟʫʘʣʴʥʳʡ ʧʨʠʸʤ ʥʝ ʪʦʣʴʢʦ ʦʪʨʘ-
ʞʘʝʪ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʵʩʧʝʨʘʥʪʦ, ʥʦ ʠ ʧʨʠʜʘʸʪ ʩʘʡʪʫ ʘʫʪʝʥʪʠʯʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʥʘʧʦʤʠʥʘʷ ʦ ʨʫʢʦʧʠʩ-
ʥʳʭ ʢʦʥʩʧʝʢʪʘʭ ʠ ʜʥʝʚʥʠʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʠʩʘʪʝʣʝʡ. 

 

 
ʉʡʪ. 2. MVP ʩʙʠʩʙʚʧʫʙʦʦʧʜʧ ʪʙʢʫʙ ʧʚ ʶʪʨʞʩʙʦʫʧ 

 
ʊʘʢʘʷ ʩʪʠʣʠʟʘʮʠʷ ʫʩʠʣʠʚʘʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʨʝʩʫʨʩʘ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʫʶʪʥʳʤ ʠ 

ʧʨʠʙʣʠʞʸʥʥʳʤ ʢ ʞʠʚʦʤʫ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʂʨʦʤʝ ʪʦʛʦ, ʦʬʦʨʤʣʝʥʠʝ ʚ ʚʠʜʝ ʙʫʤʘʞʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 
ʠʥʪʫʠʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʜʝʶ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʷʟʳʢ ð ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʣʦʚʥʦ ʦʪʜʝʣʴʥʘʷ 
ʛʣʘʚʘ, ʦʜʠʥ ʠʟ ʤʥʦʞʝʩʪʚʘ ʰʘʛʦʚ ʚ ʦʩʚʦʝʥʠʠ ʵʩʧʝʨʘʥʪʦ, ʢʦʪʦʨʳʝ ʦʜʥʘʞʜʳ ʧʨʠʚʝʜʫʪ ʢ ʧʦʥʠʤʘʥʠʶ ʷʟʳʢʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦʪ ʜʠʟʘʡʥ ʤʦʞʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʧʦʣʴʟʦʚʘʪʝʣʠ 
ʤʦʛʣʠ ʙʳ çʧʝʨʝʣʠʩʪʳʚʘʪʴè ʟʘʤʝʪʢʠ, ʦʪʢʨʳʚʘʪʴ ʩʢʨʳʪʳʝ ʬʨʘʛʤʝʥʪʳ ʪʝʢʩʪʘ ʠʣʠ ʜʘʞʝ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ 
ʚʠʨʪʫʘʣʴʥʳʝ ʟʘʧʠʩʠ, ʧʦʛʨʫʞʘʷʩʴ ʚ ʠʟʫʯʝʥʠʝ ʷʟʳʢʘ ʥʘ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʫʨʦʚʥʝ. ʕʪʠ ʤʝʭʘʥʠʢʠ ʥʝ ʪʦʣʴʢʦ 
ʫʣʫʯʰʘʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʘʫʜʠʪʦʨʠʠ, ʥʦ ʠ ʩʜʝʣʘʶʪ ʩʘʡʪ ʙʦʣʝʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʠʥʮʠʧʘʤ MVP. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʘʡʪʘ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ Figma, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʛʠʙʢʦ ʩʦʟʜʘʚʘʪʴ ʠ ʢʦʨʨʝʢʪʠʨʦ-
ʚʘʪʴ ʝʛʦ ʧʨʦʪʦʪʠʧ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʕʪʦʪ ʧʨʦʪʦʪʠʧ ʧʨʦʰʸʣ ʶʟʘʙʠʣʠʪʠ-ʪʝʩʪʠʨʦʚʘʥʠʝ 
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(ʧʨʦʚʝʨʝʥʦ, ʥʘʩʢʦʣʴʢʦ ʩʘʡʪ ʫʜʦʙʝʥ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ), ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʘʩ-
ʧʝʢʪʳ, ʪʨʝʙʫʶʱʠʝ ʜʦʨʘʙʦʪʢʠ: 

Å ʅʠʟʢʘʷ ʟʘʤʝʪʥʦʩʪʴ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʢʥʦʧʦʢ, ʨʘʟʤʝʱʸʥʥʳʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ, ʧʨʠʚʝʣʘ 
ʢ ʠʭ ʠʛʥʦʨʠʨʦʚʘʥʠʶ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʢʥʦʧʦʢ ʙʣʠʞʝ ʢ ʚʝʨʭʥʝʡ ʯʘ-
ʩʪʠ ʵʢʨʘʥʘ. 

Å ʇʦʣʴʟʦʚʘʪʝʣʠ ʦʞʠʜʘʣʠ ʥʘʣʠʯʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʦʟʚʫʯʠʚʘʥʠʝ ʪʝʢʩʪʘ, ʘʥʠʤʘʮʠʠ 
ʧʨʠ ʧʨʦʢʨʫʪʢʝ), ʯʪʦ ʙʫʜʝʪ ʫʯʪʝʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʠʪʝʨʘʮʠʷʭ ʨʘʟʨʘʙʦʪʢʠ. 

Å ʇʦʷʚʠʣʘʩʴ ʠʜʝʷ ʜʦʙʘʚʠʪʴ ʦʟʚʫʯʢʫ ʪʝʢʩʪʘ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʠ ʜʦʩʪʫʧ-
ʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʘʡʪʘ, ʥʦ ʠ ʤʦʞʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʟʚʫʯʘʥʠʝ ʵʩʧʝʨʘʥʪʦ ʥʘ ʧʨʘʢʪʠʢʝ. 

 
ʅʘ ʦʩʥʦʚʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠʝʨʘʨʭʠʷ ʙʫʜʫʱʠʭ ʫʣʫʯʰʝʥʠʡ MVP: 
1. ʇʝʨʝʨʘʙʦʪʢʘ ʥʘʚʠʛʘʮʠʠ; 
2. ɼʦʙʘʚʣʝʥʠʝ ʦʟʚʫʯʢʠ ʪʝʢʩʪʘ; 
3. ɺʚʝʜʝʥʠʝ ʘʥʠʤʘʮʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʝʨʝʭʦʜʦʚ; 
4. ʈʘʩʰʠʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ (ʛʨʘʤʤʘʪʠʢʘ, ʩʣʦʚʘʨʴ, ʩʩʳʣʢʠ ʥʘ ʩʦʦʙʱʝʩʪʚʘ). 
 
ʉʦʟʜʘʥʠʝ MVP ʩʘʡʪʘ ʦʙ ʵʩʧʝʨʘʥʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʝʩʫʨʩʘ ʩʨʝʜʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʜʦʙʩʪʚʦʤ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʩʘʡʪʦʤ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 
ʜʦʨʘʙʦʪʦʢ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʟʥʘʯʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʛʦ ʧʨʦʜʫʢʪʘ 
ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ: ʦʥ ʧʦʤʦʛʘʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʘʜʘʧ-
ʪʠʨʦʚʘʪʴʩʷ ʢ ʨʝʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʜʭʦʜ MVP ʜʦʢʘʟʘʣ ʩʚʦʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʜʫʢʪʘʭ, ʥʦ ʠ ʚ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʨʦʝʢʪʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʟʥʘʥʠʡ, ʛʜʝ ʚʘʞʥʦ 
ʙʳʩʪʨʦ ʧʨʦʚʝʨʠʪʴ ʛʠʧʦʪʝʟʳ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʋʯʠʪʳʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, 
ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʥʘʜ ʫʣʫʯʰʝʥʠʝʤ ʩʘʡʪʘ ʦʙ ʵʩʧʝʨʘʥʪʦ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʨʘʩʰʠʨʝʥʠʝ ʢʦʥʪʝʥʪʘ, ʜʦʙʘʚ-
ʣʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʚʠʛʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʠʥʬʦʨ-
ʤʘʪʠʚʥʳʡ ʠ ʫʜʦʙʥʳʡ ʨʝʩʫʨʩ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ǟǬǟǪǧǦ ǟǡǟǯǧǨǬǭǰǱǧ ǡ ǬǤǳǱǤǢǟǦǭǡǭǫ 
ǩǭǫǮǪǤǩǰǤ 

ǷȁȄȕ ǭȊțȂǿ ǽȏțȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʤʢʦ ʅʘʪʘʣʴʷ ɸʥʜʨʝʝʚʥʘ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʘʚʘʨʠʷʤ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʩʝʨʴʝʟʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ɸʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ 
ʪʠʧʠʯʥʳʭ ʚʠʜʘʭ ʧʨʦʠʩʰʝʩʪʚʠʡ. 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, ʚ ʧʝʨʠʦʜ ʩ 2022 ʧʦ 2024 ʛʦʜʳ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ ʧʨʦʠʟʦ-
ʰʣʦ 53 ʘʚʘʨʠʠ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ I-IV ʢʣʘʩʩʦʚ. ʅʘʯʘʚ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʧʨʠʢʘʟʘ 
ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʦʪ 20.12.2022 ˉ 450 [1], ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 32 ʘʚʘʨʠʠ, 
ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʢʦʪʦʨʳʭ ʩʪʘʣʠ:   

1. ʆʰʠʙʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʠ ʩʝʨʚʠʩʥʳʭ ʢʦʤʧʘʥʠʡ.   
2. ʈʘʟʛʝʨʤʝʪʠʟʘʮʠʷ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʨʝʤʦʥʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ-ʟʘ ʩʠʣʴʥʦʛʦ 

ʠʟʥʦʩʘ.   
3. ʄʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚʥʝʰʥʠʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚ ʧʨʦʮʝʩʩʝ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ 

ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ ʚ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ.   

ʀʟ-ʟʘ ʵʪʦʛʦ ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ ʟʘʥʷʣ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʨʫʰʝʥʠʡ - 41 ʪʳʩ. ʩʣʫʯʘʝʚ 
ʥʘ ʩʫʤʤʫ 288,4 ʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ. ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʠʟ "ɼʦʢʣʘʜʘ ʦ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʢʦʥ-
ʪʨʦʣʴʥʦʡ (ʥʘʜʟʦʨʥʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʠ" ʟʘ 2023 ʛʦʜ, ʦʪ 28.03.2024 [2], ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʦʜʥʘ ʘʚʘʨʠʷ 
ʥʘ 210 ʧʦʜʥʘʜʟʦʨʥʳʭ ʦʙʲʝʢʪʘʭ. ɺ 2023 ʛʦʜʫ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʘʚʘʨʠʡ ʚʢʣʶʯʘʣʠ:   

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʢʦʤʧʣʝʢʩʝ. ɹʫʜʫʪ 
ʨʘʩʩʤʦʪʨʝʥʳ ʦʪʯʝʪʥʳʝ ʧʝʨʠʦʜʳ ʩ 2022 ʧʦ 2024 ʛʦʜʳ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʯʠʩʣʘ ʘʚʘʨʠʡ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʦ ʧʨʦʠʩʰʝʩʪʚʠʷʭ, ʩʦʙʨʘʥʥʳʭ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʬʠʮʠʘʣʴʥʳʭ 
ʦʪʯʝʪʦʚ, ʯʪʦ ʧʦʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʘʪʠʩʪʠʢʝ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʦʪʨʘʩʣʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʚʘʨʠʷ, ʥʝʬʪʝʛʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʥʝʬʪʴ, ʩʪʘʪʠʩʪʠʢʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
 

ANALYSIS OF ACCIDENTS AT THE OIL AND GAS COMPLEX 
 

Shvets Olga Urievna  
 

Scientific adviser: Samko Natalia Andreevna 
 
Abstract: This article presents the problem of accidents in the oil and gas industry. Accounting periods from 
2022 to 2024, the number and dynamics of changes in the number of accidents will be considered. The study 
collects data on accidents collected from open sources and official reports, which will help to form an idea of 
accident statistics in the industry. 
Keywords: accident, oil and gas complex, oil, statistics, industrial safety. 
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1. ʆʰʠʙʢʠ ʧʝʨʩʦʥʘʣʘ ʢʦʤʧʘʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʛʥʦʨʠʨʦʚʘʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʘʟʦʦʧʘʩʥʳʭ ʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ.   

2. ʈʘʙʦʪʘ ʥʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ.   
ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʘʤ ʟʘ 2024 ʛʦʜ, ʧʦ ʧʨʠʢʘʟʫ ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʦʪ 28 ʬʝʚʨʘʣʷ 2025 ʛʦʜʘ N 74 [3] ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʘʜʟʦʨʘ ʟʘ ʦʙʲʝʢʪʘʤʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʛʘʟʦʧʦʪʨʝʙʣʝʥʠʷ, ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʪʨʫʙʦ-
ʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʬʪʝʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶ-
ʱʝʡ, ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʲʝʢʪʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʦʙʝʩʧʝʯʝʥʠʷ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 
27 ʘʚʘʨʠʡ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ʠ 16 ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ. 

 

 
ʉʡʪ 1. ɽʧʤʸ ʙʛʙʩʡʢ ʛ ʦʞʭʫʞʜʙʠʧʛʧʥ ʣʧʥʨʤʞʣʪʞ ʣ ʧʚʲʞʥʬ ʰʡʪʤʬ ʙʛʙʩʡʢ 

 ʨʩʧʥʴʱʤʞʦʦʴʮ ʧʫʩʙʪʤʞʢ ʠʙ 2022 ʜʧʝ 
 
 

 
ʉʡʪ 2. ɽʧʤʸ ʙʛʙʩʡʢ ʛ ʦʞʭʫʞʜʙʠʧʛʧʥ ʣʧʥʨʤʞʣʪʞ ʣ ʧʚʲʞʥʬ ʰʡʪʤʬ ʙʛʙʩʡʢ 

 ʨʩʧʥʴʱʤʞʦʦʴʮ ʧʫʩʙʪʤʞʢ ʠʙ 2024 ʜʧʝ 
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ɺ ʭʦʜʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʯʠʥ ʘʚʘʨʠʡ ʠ ʩʤʝʨʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦ-
ʨʘʤʠ ʨʠʩʢʘ ʷʚʣʷʶʪʩʷ:  

1. ʆʰʠʙʢʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʘʨʫʰʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ (ʚʢʣʶʯʘʷ ʛʘʟʦʦʧʘʩʥʳʝ ʠ ʦʛʥʝʚʳʝ ʨʘʙʦʪʳ).   

2. ʈʘʙʦʪʘ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ.   
3. ʌʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ.   
4. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ.   
5. ʇʦʚʨʝʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʪʨʝʪʴʠʭ ʣʠʮ ʠ ʦʨʛʘʥʠʟʘʮʠʡ.   
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʘʚʘʨʠʡʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʥʠʟʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʨʘʙʦʪʥʠʢʦʚ, 

ʫʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʥʝʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 
ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʜʦʣʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʘʨʠʡ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʦʙ-

ʱʝʤ ʯʠʩʣʝ ʘʚʘʨʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʟʘ 2022 ʛʦʜ. (ʨʠʩ. 1). 
ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʜʦʣʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʘʨʠʡ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʦʙ-

ʱʝʤ ʯʠʩʣʝ ʘʚʘʨʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʟʘ 2024 ʛʦʜ. (ʨʠʩ. 2). 
ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʘʚʘʨʠʠ ʦʩʪʘʝʪʩʷ 

ʥʝʩʪʘʙʠʣʴʥʦʡ, ʧʨʠʚʦʜʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʢ ʦʙʱʝʤʫ ʟʥʘʤʝʥʘʪʝʣʶ, ʘ ʠʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦ-
ʜʦʣʞʘʪʴ ʩʙʦʨ, ʩʦʨʪʠʨʦʚʢʫ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʠ ʧʦ ʫʤʝʥʴʰʝ-
ʥʠʶ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʚʘʨʠʠ ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, 
ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʶ ʥʦʨʤʘʪʠʚʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦ-
ʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ. 
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ǱǤǴǬǧǶǤǰǩǟǾ ǼǰǱǤǱǧǩǟ ǡ ǡǤǠ-
ǮǯǭǰǱǯǟǬǰǱǡǤ 

ǧȌȝȕȇȌ ǠȍȂȃǿȌ ǰȄȏȂȄȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʕʊè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʘʰʘʷʥ ɽʚʛʝʥʠʷ ʈʦʤʘʥʦʚʥʘ ï ʜʦʮʝʥʪ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʕʊè 

 

 
ɺ ʵʧʦʭʫ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʝʙ-ʜʠʟʘʡʥ ʧʝʨʝʩʪʘʣ ʙʳʪʴ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʠʟʫʘʣʴʥʦʡ ʢʦʤ-

ʤʫʥʠʢʘʮʠʠ. ʉʝʛʦʜʥʷ ʵʪʦ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʵʨʛʦʥʦʤʠʢʫ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʨʠʪʝʣʝʡ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʀʛʦʨʴ ʂʦʨʥʠʣʦʚ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʆʩʥʦʚʳ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠè 
[1], ʟʘʜʘʯʘ ʜʠʟʘʡʥʝʨʘ ð ʩʦʟʜʘʪʴ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʨʝʰʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʦ ʠ ʚʳʟʳ-
ʚʘʝʪ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ.  

ʊʝʭʥʠʯʝʩʢʘʷ ʵʩʪʝʪʠʢʘ ʚ ʚʝʙ-ʜʠʟʘʡʥʝ ð ʵʪʦ ʬʠʣʦʩʦʬʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ çʵʩʪʝʪʠʢʘ ʠʛ-
ʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʫʩʧʝʰʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ, ʚ ʧʦʜʜʝʨʞʢʝ ʢʦʥʪʝʥʪʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʚ 
ʧʦʜʜʝʨʞʘʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠè. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪ 
ʵʩʪʝʪʠʢʠ: ʧʦʣʴʟʦʚʘʪʝʣʠ ʯʘʩʪʦ ʚʦʩʧʨʠʥʠʤʘʶʪ ʢʨʘʩʠʚʳʡ ʜʠʟʘʡʥ ʢʘʢ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 
[2]. ʊʘʢ, ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʂʫʨʦʩʫ ʠ ʂʘʩʠʤʫʨʘ 1995 ʛʦʜʘ ʠʩʧʳʪʫʝʤʳʝ ʦʮʝʥʠʚʘʣʠ ʠʥʪʝʨʬʝʡʩ 
ʙʘʥʢʦʤʘʪʘ: ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʠʟʫʘʣʴʥʦ ʠʥʪʝʨʬʝʡʩ ʦʥʠ ʩʯʠʪʘʣʠ ʙʦʣʝʝ ʫʜʦʙʥʳʤ, ʭʦʪʷ ʝʛʦ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʩʪʴ ʙʳʣʘ ʠʜʝʥʪʠʯʥʘ (ʧʨʦʪʦʪʠʧʳ ʨʘʟʣʠʯʘʣʠʩʴ ʪʦʣʴʢʦ ʦʬʦʨʤʣʝʥʠʝʤ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ,  ʯʪʦ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ ʠ ʠʭ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʝʙ-
ʜʠʟʘʡʥʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʘ ʵʩʪʝʪʠʢʠ ð ʬʫʥʢʮʠʷ, ʬʦʨʤʘ ʠ ʵʤʦʮʠʷ ð ʘ ʪʘʢʞʝ 
ʧʷʪʴ ʢʣʶʯʝʚʳʭ ʧʨʠʥʮʠʧʦʚ: ʮʝʣʦʩʪʥʦʩʪʴ, ʩʦʨʘʟʤʝʨʥʦʩʪʴ, ʢʦʥʪʨʘʩʪ, ʨʠʪʤ ʠ ʤʠʥʠʤʘʣʠʟʤ. ʅʘ ʧʨʠʤʝʨʘʭ 
ʧʦʢʘʟʘʥʦ, ʢʘʢ ʧʨʘʚʠʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʚʣʠʷʝʪ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ ʠ ʢʦʥʚʝʨʩʠʶ. 
ɺʳʜʝʣʷʶʪʩʷ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. ɺ ʟʘʚʝʨʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘ-
ʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʦʬʦʨʤʣʝʥʠʷ ʩʘʡʪʘ çʄʀʂʄè. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʝʭʥʠʯʝʩʢʘʷ ʵʩʪʝʪʠʢʘ, ʚʝʙ-ʜʠʟʘʡʥ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʤʠʥʠʤʘʣʠʟʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ-
ʩʢʠʡ ʦʧʳʪ, ʢʦʥʪʨʘʩʪ, ʨʠʪʤ. 
 

TECHNICAL AESTHETICS IN THE WEB SPACE 
 

Inyutsin Bogdan Sergeevich 
 

Scientific adviser: Fashayan Evgeniya Romanovna 
 
Abstract: The article examines the principles of technical aesthetics and their role in modern web design. It 
considers three basic elements of aesthetics ð function, form, and emotion ð as well as five key principles: 
integrity, proportionality, contrast, rhythm, and minimalism. Examples show how the correct combination of 
these principles affects user experience and conversion. Typical errors and recommendations for their elimina-
tion are highlighted. In conclusion, the development of a prototype for the design of the çMIKMè website is 
presented. 
Keywords: technical aesthetics, web design, functionality, minimalism, user experience, contrast, rhythm. 
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ʵʪʦʪ ʵʬʬʝʢʪ ʦʛʨʘʥʠʯʝʥ ð ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʨʘʩʦʪʦʡ ʥʝ ʩʢʨʳʪʴ. 
ʆʩʥʦʚʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ ʷʚʣʷʶʪʩʷ ʪʨʠ ʵʣʝʤʝʥʪʘ: ʬʫʥʢʮʠʷ, ʬʦʨʤʘ ʠ ʵʤʦʮʠʷ. ʌʫʥʢʮʠʷ ʦʧʨʝ-

ʜʝʣʷʝʪ, ʢʘʢʫʶ ʟʘʜʘʯʫ ʨʝʰʘʝʪ ʩʘʡʪ (ʠʥʬʦʨʤʘʮʠʷ, ʧʨʦʜʘʞʠ, ʩʝʨʚʠʩ). ʌʦʨʤʘ ð ʚʠʟʫʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ: 
ʩʪʨʫʢʪʫʨʘ, ʮʚʝʪʦʚʘʷ ʩʭʝʤʘ, ʪʠʧʦʛʨʘʬʠʢʘ ʠ ʪ.ʜ. ɺʠʟʫʘʣʴʥʘʷ ʠʝʨʘʨʭʠʷ ʚ ʠʥʪʝʨʬʝʡʩʝ (ʬʦʨʤʘ, ʢʦʥʪʨʘʩʪ, 
ʨʠʪʤ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʜʫʤʘʥʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ. ʂʦʥʪʨʘʩʪʥʳʝ ʮʚʝʪʘ ʠ ʢʨʫʧʥʳʝ ʟʘʛʦ-
ʣʦʚʢʠ ʚʳʜʝʣʷʶʪ ʛʣʘʚʥʦʝ; ʯʝʪʢʘʷ ʪʠʧʦʛʨʘʬʠʢʘ ʠ ʨʠʪʤʠʯʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʙʣʦʢʦʚ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝ-
ʣʶ ʣʝʛʢʦ ʩʢʘʥʠʨʦʚʘʪʴ ʩʪʨʘʥʠʮʫ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʵʢʩʧʝʨʪʳ, çUX ʠ UI (ʬʦʨʤʘ ʠ ʩʦʜʝʨʞʘʥʠʝ) ʜʦʣʞʥʳ ʨʘʙʦ-
ʪʘʪʴ ʚʤʝʩʪʝè [3] ð ʪʦ ʝʩʪʴ ʜʠʟʘʡʥ ʜʦʣʞʝʥ ʙʳʪʴ ʠ ʵʩʪʝʪʠʯʥʳʤ, ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʇʨʠ 
ʵʪʦʤ, ʝʩʣʠ ʨʘʜʠ ʢʨʘʩʦʪʳ ʧʦʣʥʦʩʪʴʶ ʞʝʨʪʚʦʚʘʪʴ ʫʜʦʙʩʪʚʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʳʩʪʨʦ ʫʡʜʸʪ: ʚ ʠʥʪʝʨʥʝʪʝ 
ʣʶʜʠ çʪʝʨʷʶʪ ʪʝʨʧʝʥʠʝ ʠ ʫʭʦʜʷʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʦʬʣʘʡʥʝè. ʇʦʵʪʦʤʫ ʮʝʣʴ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠ-
ʢʠ ð ʜʦʙʠʪʴʩʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʵʬʬʝʢʪʥʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʠ ʙʝʟʫʧʨʝʯʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʶʟʘʙʝʣʴʥʦʩʪʴʶ. 

ɺ ʨʘʙʦʪʝ ʥʘʜ ʠʥʪʝʨʬʝʡʩʘʤʠ ʤʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʜʘʯʥʦʝ ʩʦʯʝʪʘʥʠʝ 
ʬʦʨʤʳ ʠ ʬʫʥʢʮʠʠ. ʊʘʢ, ʩʝʨʚʠʩʳ ʗʥʜʝʢʩʘ ʠʟʚʝʩʪʥʳ ʩʚʦʝʡ ʧʨʦʩʪʦʪʦʡ: ʥʘ ʗʥʜʝʢʩ.ʂʘʨʪʘʭ ʢʣʶʯʝʚʳʝ ʦʙʲ-
ʝʢʪʳ (ʜʦʨʦʛʠ, ʤʝʪʨʦ) ʚʳʜʝʣʝʥʳ ʢʦʥʪʨʘʩʪʥʳʤʠ ʮʚʝʪʘʤʠ, ʘ 3D-ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʦʙʘʚʣʷʝʪ ʛʣʫʙʠʥʫ çʙʝʟ 
ʧʝʨʝʛʨʫʟʢʠ ʠʥʪʝʨʬʝʡʩʘè.  

ʗʥʜʝʢʩ.ʄʫʟʳʢʘ ʠʩʧʦʣʴʟʫʝʪ ʢʨʫʧʥʳʝ ʰʨʠʬʪʳ ʠ ʯʸʪʢʠʝ ʠʢʦʥʢʠ ʧʨʠ ʣʘʢʦʥʠʯʥʦʤ ʦʬʦʨʤʣʝʥʠʠ, ʯʪʦ 
ʩʥʠʞʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʧʦʤʦʛʘʝʪ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʢʦʥʪʝʥʪʝ. ɸʥʪʠʚʠʨʫʩ Kaspersky ʧʨʠʤʝʥʷ-
ʝʪ ʷʨʢʠʝ ʢʦʥʪʨʘʩʪʥʳʝ ʩʭʝʤʳ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠʭ ʫʚʝʜʦʤʣʝʥʠʡ (ʢʨʘʩʥʳʡ, ʞʝʣʪʳʡ ʥʘ ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʥʝ), ʘ 
ʝʛʦ ʠʥʪʝʨʬʝʡʩʳ ʘʜʘʧʪʠʚʥʳ ʧʦʜ ʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ: ʘʜʘʧʪʠʚʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ ð ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ 
ʫʩʧʝʭʘ. ɸʥʘʣʠʪʠʢʠ Uplab ʩʦʦʙʱʘʶʪ, ʯʪʦ ʜʦʣʷ ʤʦʙʠʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʞʝ ʦʢʦʣʦ 65% ʠ ʧʦʩʪʦʷʥʥʦ 
ʨʘʩʪʸʪ [4]. ʀʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʜʘʧʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩʘʡʪʘ ʜʣʷ ʨʘʟʥʳʭ 
ʫʩʪʨʦʡʩʪʚ ð çʦʩʥʦʚʘ ʫʩʧʝʭʘ ʚ ʠʥʪʝʨʥʝʪʝè. 

ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʩʯʸʪʳ ʚ ʜʠʟʘʡʥʝ ʤʦʛʫʪ ʦʪʧʫʛʥʫʪʴ ʧʦʩʝʪʠʪʝʣʝʡ. ʇʝʨʝʛʨʫʟʢʘ ʢʦʥʪʝʥʪʘ ʠ 
ʘʥʠʤʘʮʠʝʡ ð ʯʘʩʪʘʷ ʧʨʦʙʣʝʤʘ. ʂʦʛʜʘ çʥʘ ʩʘʡʪʝ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʪʝʢʩʪʘ, ʢʘʨʪʠʥʦʢ ʠ ʘʥʠʤʘʮʠʡ, ʵʪʦ ʦʪ-
ʚʣʝʢʘʝʪ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʧʦʥʠʤʘʶʪ, ʥʘ ʯʪʦ ʩʤʦʪʨʝʪʴ, ʠ ʙʳʩʪʨʦ ʫʭʦʜʷʪè [5]. ʀʟʣʠʰʥʠʝ ʵʬʬʝʢʪʳ (ʪʷʞʸ-
ʣʳʝ 3D-ʩʢʨʦʣʣʳ, ʧʘʨʘʣʣʘʢʩ) ʟʘʤʝʜʣʷʶʪ ʟʘʛʨʫʟʢʫ ʠ ʨʘʟʜʨʘʞʘʶʪ ʘʫʜʠʪʦʨʠʶ. ʈʝʰʝʥʠʝ ð ʫʧʨʦʱʘʪʴ 
ʦʬʦʨʤʣʝʥʠʝ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ (ʩʞʠʤʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ CSS-ʘʥʠʤʘʮʠʶ). ɺʘʞʥʫʶ 
ʨʦʣʴ ʠʛʨʘʝʪ ʮʚʝʪ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ 2ï3 ʦʩʥʦʚʥʳʤʠ ʮʚʝʪʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ 
ʢʦʥʪʨʘʩʪ (ʥʘʧʨʠʤʝʨ, ʪʸʤʥʳʡ ʪʝʢʩʪ ʥʘ ʩʚʝʪʣʦʤ ʬʦʥʝ).  

ʆʪʩʫʪʩʪʚʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ð ʢʨʠʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ. ʉʝʛʦʜʥʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘʭʦ-
ʜʷʪ ʥʘ ʩʘʡʪ ʩ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʵʪʦʤʫ çʩʘʡʪ, ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʦʜ ʤʘʣʝʥʴʢʠʡ ʵʢʨʘʥ, ʪʝʨʷʝʪ 
ʧʦʩʝʪʠʪʝʣʝʡè [6]. ɼʘʞʝ ʣʝʛʝʥʜʘʨʥʳʡ desktop-ʜʠʟʘʡʥ ʫʩʪʘʨʝʚʘʝʪ ʙʝʟ mobile-first ʧʦʜʭʦʜʘ: ʥʘʚʠʛʘʮʠʷ ʠ 
ʢʥʦʧʢʠ ʥʘ ʩʤʘʨʪʬʦʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʤʠ, ʘ ʢʦʥʪʝʥʪ ð ʣʝʛʢʦ ʯʠʪʘʝʤʳʤ. HashStudio 
ʧʨʝʜʫʧʨʝʞʜʘʝʪ, ʯʪʦ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ, ʧʣʦʭʘʷ ʥʘʚʠʛʘʮʠʷ ʠʣʠ ʤʝʜʣʝʥʥʘʷ ʟʘʛʨʫʟʢʘ çʤʦʛʫʪ 
ʩʝʨʴʸʟʥʦ ʥʘʚʨʝʜʠʪʴ ʚʘʰʝʤʫ ʦʥʣʘʡʥ ʧʨʠʩʫʪʩʪʚʠʶè. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ ʠ ʧʨʠʤʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʩʘʡʪʦʚ, ʙʳʣ ʩʦ-
ʟʜʘʥ ʨʝʜʠʟʘʡʥ ʩʘʡʪʘ çʄʦʩʢʦʚʩʢʠʡ ʀʩʪʦʨʠʢʦ-ʂʫʣʴʪʫʨʥʳʡ ʄʫʟʝʡè (ʄʀʂʄ) (ʨʠʩ. 1). 

ɽʛʦ ʜʠʟʘʡʥ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʚʦʚʣʝʯʝʥʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘ-
ʥʠʝ ʫʜʝʣʝʥʦ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʀʩʪʦʨʠʯʝʩʢʠʝ ʬʦʪʦʛʨʘʬʠʠ, ʵʣʝʤʝʥʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝ-
ʜʠʷ ʠ ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʣʣʶʩʪʨʘʮʠʠ, ʦʬʦʨʤʣʝʥʥʳʝ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ çʣʠʥʠʠ ʚʨʝʤʝʥʠè ʧʦʤʦʛʘʶʪ ʚʳ-
ʟʚʘʪʴ ʯʫʚʩʪʚʦ ʩʦʧʨʠʯʘʩʪʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʘ ʢ ʢʫʣʴʪʫʨʥʦʤʫ ʧʨʦʰʣʦʤʫ ʛʦʨʦʜʘ ʠ ʩʪʨʘʥʳ (ʨʠʩ. 2). ɹʣʘʛʦʜʘʨʷ 
ʜʘʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ, ʫʩʠʣʠʚʘʝʪʩʷ ʜʦʚʝʨʠʝ ʢ ʨʝʩʫʨʩʫ ʠ ʤʦʪʠʚʠʨʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʜʘʣʴ-
ʥʝʡʰʝʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʨʝʩʫʨʩʦʤ ð ʧʦʩʝʱʝʥʠʶ ʤʫʟʝʷ, ʟʘʧʠʩʠ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ ʠʣʠ ʚʳʩʪʘʚʢʠ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʵʩʪʝʪʠʢʘ ʚ ʚʝʙ-ʜʠʟʘʡʥʝ ð ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʩʦʟʜʘʥʠʷ ʫʩʧʝʰʥʦʛʦ ʠʥʪʝʨʬʝʡ-
ʩʘ. ʆʥʘ ʦʙʲʝʜʠʥʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʵʨʛʦʥʦʤʠʢʫ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʇʨʠʤʝʨʳ ʨʦʩʩʠʡ-
ʩʢʠʭ ʩʘʡʪʦʚ (ʗʥʜʝʢʩ, ʂʘʩʧʝʨʩʢʠʡ ʠ ʜʨ.) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʬʦʨʤʳ ʠ ʩʦʜʝʨʞʘʥʠʷ 
ʚʦʟʤʦʞʥʦ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʪʝʭʥʦʣʦʛʠʡ. ʂʣʶʯʝʚʳʝ ʧʨʠʥʮʠʧʳ (ʮʝʣʦʩʪʥʦʩʪʴ, ʢʦʥʪʨʘʩʪ, ʤʠʥʠʤʘ-
ʣʠʟʤ) ʩʪʘʥʦʚʷʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠ ʚʳʟʳʚʘʶʪ ʜʦʚʝʨʠʝ 
ʠ ʚʦʚʣʝʯʸʥʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ. 
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ʉʡʪ. 1. ɼʤʙʛʦʙʸ ʪʫʩʙʦʡʯʙ ʪʙʢʫʙ çʅʁʃʅè 

 

 
ʉʡʪ. 2. ʄʡʦʡʸ ʛʩʞʥʞʦʡ, ʭʡʣʪʡʩʬʷʲʙʸ ʜʤʙʛʦʴʞ ʪʧʚʴʫʡʸ 

ʣʙʣ ʜʧʩʧʝʙ, ʫʙʣ ʡ ʪʫʩʙʦʴ 
 
ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, UX ʠ UI (ʬʦʨʤʘ ʠ ʩʦʜʝʨʞʘʥʠʝ) ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ: ʢʨʘ-

ʩʠʚʳʡ ʜʠʟʘʡʥ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ, ʥʦ ʪʦʣʴʢʦ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʫʜʝʨʞʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ [3]. ʇʨʠ ʛʨʘ-
ʤʦʪʥʦ ʧʦʩʪʨʦʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʜʠʟʘʡʥʝ ʩʘʡʪ çʨʘʙʦʪʘʝʪè ʩʘʤ ʟʘ ʩʝʙʷ ð ʢʘʯʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ 
ʩʧʦʩʦʙʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʥʣʘʡʥ-
ʧʨʠʩʫʪʩʪʚʠʷ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʂʦʨʥʠʣʦʚ, ʀ. ʂ. ʆʩʥʦʚʳ ʪʝʭʥʠʯʝʩʢʦʡ ʵʩʪʝʪʠʢʠ : ʫʯʝʙʥʠʢ ʠ ʧʨʘʢʪʠʢʫʤ ʜʣʷ ʚʫʟʦʚ / ʀ. ʂ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʘʰʘʷʥ ɽʚʛʝʥʠʷ ʈʦʤʘʥʦʚʥʘ 
ʜʦʮʝʥʪ ʀʥʩʪʠʪʫʪʘ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʕʊè 
 

 
ʅʘʚʠʛʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʘ ï ʵʪʦ ʪʱʘʪʝʣʴʥʦ ʚʳʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʫʜʦʙ-

ʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʦʥʪʝʥʪʦʤ. ɺ ʠʜʝʘʣʝ ʧʫʪʴ ʧʦʩʝʪʠʪʝʣʷ ʩʘʡʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʧʨʦʩʪʳʤ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ [1]. 

ʂʣʶʯʝʚʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʝʪ ʢʘʯʝʩʪʚʝʥʥʘʷ ʥʘʚʠʛʘʮʠʷ: 
1. ʇʦʥʠʤʘʥʠʝ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʙʣʘʛʦʜʘʨʷ ʧʨʦʜʫʤʘʥʥʦʡ ʩʠʩʪʝʤʝ ʥʘʚʠ-

ʛʘʮʠʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʸ ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʘʡʪʝ [2, ʩ. 34]. 
2. ʆʙʣʝʛʯʝʥʠʝ ʚʭʦʜʘ ʚ çʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦè: ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʣʠʯʥʦʤʫ ʢʘʙʠʥʝʪʫ ʠ ʢʦʨʟʠʥʝ ʯʝ-

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʘʚʠʛʘ-
ʮʠʠ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ, ʠʭ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʜʦʙʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʢʦʥʪʝʥʪʦʤ. ɸʥʘʣʠʟʠʨʫ-
ʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʤʝʥʶ, ʛʘʤʙʫʨʛʝʨ-ʤʝʥʶ, 
ʧʦʠʩʢʦʚʘʷ ʩʪʨʦʢʘ, ʩʘʡʜʙʘʨ, ʭʣʝʙʥʳʝ ʢʨʦʰʢʠ, ʬʫʪʝʨ), ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʪʠʧʠʯʥʳʝ ʦʰʠʙʢʠ ʨʝʘʣʠʟʘʮʠʠ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʥʪʝʢʩʪʥʦʡ ʥʘʚʠʛʘʮʠʠ ʠ ʝʸ ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʩʪʨʘʥʠʯʥʦʛʦ 
ʩʘʡʪʘ, ʧʦʩʚʷʱʸʥʥʦʛʦ ʠʩʪʦʨʠʠ ʂʸʥʠʛʩʙʝʨʛʘ ʚ ʧʝʨʠʦʜ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʘʚʠʛʘʮʠʷ, UX/UI-ʜʠʟʘʡʥ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʦʧʳʪ, ʶʟʘʙʠʣʠʪʠ, ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, ʢʦʥ-
ʪʝʢʩʪʥʘʷ ʥʘʚʠʛʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. 
 

THE ROLE OF NAVIGATION IN WEB DESIGN: A KEY ELEMENT OF USER INTERACTION 
 

Ryzhukhin Mikhail Alekseevich  
 

Scientific adviser: Fashayan Evgeniya Romanovna 
  
Annotation. The article explores the key elements of user interaction and navigation on websites, focusing on 
their role in ensuring convenient and efficient content engagement. It analyzes the main types of navigation 
systems (horizontal and vertical menus, hamburger menus, search bars, sidebars, breadcrumbs, footers), their 
advantages, and common implementation pitfalls. Special attention is given to contextual navigation and its 
application through the example of a one-page website dedicated to the history of Kºnigsberg during World 
War II. 
Keywords: navigation, UX/UI design, user experience, usability, web interface, contextual navigation, infor-
mation architecture. 
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ʨʝʟ ʠʢʦʥʢʠ ʚ ʰʘʧʢʝ ʩʘʡʪʘ ʫʧʨʦʱʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʝʨʚʠʩʦʤ. 
3. ʋʩʢʦʨʝʥʠʝ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ: ʥʘʧʨʠʤʝʨ, ʧʦʠʩʢʦʚʘʷ ʩʪʨʦʢʘ ʩ ʧʦʜʩʢʘʟʢʘʤʠ ʠ ʬʠʣʴʪʨʳ ʧʦʤʦʛʘ-

ʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʦʤʝʥʪʘʣʴʥʦ ʥʘʭʦʜʠʪʴ ʥʫʞʥʳʡ ʢʦʥʪʝʥʪ. 
4. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: ʚʳʜʝʣʝʥʠʝ ʚʘʞʥʳʭ ʥʦʚʦʩʪʝʡ ʠ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʨʠ ʧʦʤʦʱʠ ʷʨʢʠʭ ʙʘʥʥʝʨʦʚ ʠʣʠ ʚʳʥʦʩ ʧʦʜʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʪʜʝʣʴʥʳʡ ʨʘʟʜʝʣ [1]. 
5. ʇʦʤʦʱʴ ʚ ʦʬʦʨʤʣʝʥʠʠ ʟʘʢʘʟʘ: ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʜʝʣʘʶʱʠʝ ʧʨʦʮʝʩʩ ʧʦʢʫʧʢʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʧʨʦʩʪʳʤ (ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʢʘʨʪʳ ʠ ʧʦʢʫʧʢʘ çʚ ʦʜʠʥ ʢʣʠʢè) [2, ʩ. 34]. 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʘʡʪʳ ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʨʝʰʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʚ ʢʦʤʧʣʝʢ-
ʩʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʣʘʚʥʦʝ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʢʦʥʪʝʥʪʫ. 

ʂ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʥʘʚʠʛʘʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʥʶ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ, ʚʝʨʪʠʢʘʣʴʥʦʝ, ʛʘʤʙʫʨ-
ʛʝʨ), ʦʢʥʦ ʧʦʠʩʢʘ, ʣʦʛʦʪʠʧ ʢʦʤʧʘʥʠʠ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʤʝʥʶ ï ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʪʠʧ ʥʘʚʠʛʘʮʠʠ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ ʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʘʡʪʦʚ, ʣʝʥʜʠʥʛʦʚ (ʘʥʛʣ. landing page ï ʧʦʩʘ-
ʜʦʯʥʘʷ ʩʪʨʘʥʠʮʘ) ʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʩ ʥʝ ʦʩʦʙʦ ʛʣʫʙʦʢʦʡ ʩʪʨʫʢʪʫʨʳ [3, c. 55]. ʏʘʩʪʦ ʷʚʣʷʝʪʩʷ ʰʘʧ-
ʢʦʡ ʩʘʡʪʘ (ʘʥʛʣ. header). [4, ʩ. 20] ʆʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʚ ʤʝʥʶ ï 5-7 ʵʣʝʤʝʥʪʦʚ. ɸʢʪʠʚʥʳʡ 
ʨʘʟʜʝʣ ʚʩʝʛʜʘ ʚʠʟʫʘʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʮʚʝʪʦʤ ʠʣʠ ʧʦʜʯʸʨʢʠʚʘʥʠʝʤ. ʇʝʨʝʛʨʫʞʝʥʥʦʩʪʴ ʧʫʥʢ-
ʪʘʤʠ ʚ ʤʝʥʶ ʧʨʠʚʦʜʠʪ ʢ ʢʦʛʥʠʪʠʚʥʦʡ ʧʝʨʝʛʨʫʟʢʝ. ɽʱʸ ʦʜʥʦʡ ʯʘʩʪʦʡ ʦʰʠʙʢʦʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚʠʟʫ-
ʘʣʴʥʳʭ ʧʦʜʩʢʘʟʦʢ ʦ ʪʝʢʫʱʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʟ-ʟʘ ʯʝʛʦ ʦʥ ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ ʦʨʠʝʥʪʘʮʠʶ.  

ɺʝʨʪʠʢʘʣʴʥʦʝ ʤʝʥʶ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʠ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ 
ʜʣʷ ʨʝʩʫʨʩʦʚ ʩ ʛʣʫʙʦʢʦʡ ʠʝʨʘʨʭʠʝʡ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʘʥʝʣʝʡ, ʙʘʟ ʟʥʘʥʠʡ, ʢʘʪʘʣʦʛʦʚ ʧʨʦʜʫʢʮʠʠ [3, ʩ. 
55]. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ï ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʟ ʧʝʨʝʛʨʫʟʢʠ ʠʥʪʝʨ-
ʬʝʡʩʘ. ʇʨʘʚʠʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʢʣʶʯʘʝʪ ʯʸʪʢʫʶ ʚʠʟʫʘʣʴʥʫʶ ʠʝʨʘʨʭʠʶ (ʦʪʩʪʫʧʳ, ʤʘʨʢʝʨʳ ʧʦʜʫʨʦʚʥʝʡ) 
ʠ ʧʣʘʚʥʳʝ ʘʥʠʤʘʮʠʠ ʨʘʩʢʨʳʪʠʷ. ʆʩʥʦʚʥʳʝ ʦʰʠʙʢʠ: ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʧʣʦʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʫʥʢʪʦʚ, 
ʦʪʩʫʪʩʪʚʠʝ ʠʥʜʠʢʘʪʦʨʦʚ ʧʦʜʫʨʦʚʥʝʡ ʠ ʥʝʢʦʥʪʨʘʩʪʥʦʝ ʚʳʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʨʘʟʜʝʣʘ. ʆʩʦʙʝʥʥʦ ʨʘʟʜʨʘ-
ʞʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ çʧʨʳʛʘʶʱʝʝè ʤʝʥʶ, ʢʦʛʜʘ ʨʘʩʢʨʳʪʠʝ ʧʦʜʧʫʥʢʪʦʚ ʚʳʟʳʚʘʝʪ ʩʜʚʠʛ ʦʩʥʦʚʥʦʛʦ ʢʦʥ-
ʪʝʥʪʘ ʩʪʨʘʥʠʮʳ. 

ɻʘʤʙʫʨʛʝʨ-ʤʝʥʶ (ʘʥʛʣ. hamburger menu) ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʠʢʦʥʢʫ ʠʟ ʪʨʸʭ ʧʦʣʦʩ, 
ʩʢʨʳʚʘʶʱʫʶ ʦʩʥʦʚʥʫʶ ʥʘʚʠʛʘʮʠʶ, ʩʪʘʣʘ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʚʝʨʩʠʡ [5, ʩ. 142]. ʆʜʥʘʢʦ ʝʸ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʚ ʜʝʩʢʪʦʧʥʳʭ (ʘʥʛʣ. desktop ï ʨʘʙʦʯʠʡ ʩʪʦʣ) ʠʥʪʝʨʬʝʡʩʘʭ ʦʩʪʘʸʪʩʷ ʩʧʦʨʥʳʤ. ʇʦʜʭʦʜʠʪ 
ʜʣʷ ʤʠʥʠʤʘʣʠʩʪʠʯʥʳʭ ʦʜʥʦʩʪʨʘʥʠʯʥʳʭ ʩʘʡʪʦʚ ʠ ʩʣʦʞʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʛʜʝ ʚʘʞʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 
ʨʘʙʦʯʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ - ʩʥʠʞʝʥʠʝ ʚʠʜʠʤʦʩʪʠ ʤʝʥʶ: ʤʥʦʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʦʩʦ-
ʙʝʥʥʦ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʦʩʪʦ ʥʝ ʟʘʤʝʯʘʶʪ ʵʪʦʪ ʵʣʝʤʝʥʪ. ʆʰʠʙʢʠ ʨʝʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 
ʘʥʠʤʘʮʠʠ ʧʨʠ ʦʪʢʨʳʪʠʠ, ʩʣʠʰʢʦʤ ʜʣʠʥʥʳʡ ʩʧʠʩʦʢ ʧʫʥʢʪʦʚ ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʠ ʥʝʦʯʝʚʠʜʥʦʝ ʨʘʩʧʦ-
ʣʦʞʝʥʠʝ ʠʢʦʥʢʠ [1]. ʆʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʦ, ʢʦʛʜʘ ʚ ʛʘʤʙʫʨʛʝʨ-ʤʝʥʶ ʧʨʷʯʫʪ ʢʣʶʯʝʚʳʝ ʨʘʟʜʝʣʳ ï ʵʪʦ ʫʚʝ-
ʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʜʝʡʩʪʚʠʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. 

ʇʦʠʩʢʦʚʘʷ ʩʪʨʦʢʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʩʘʡʪʦʚ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ 
ʢʦʥʪʝʥʪʘ [3, c. 56]. ɻʨʘʤʦʪʥʦ ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʠʩʢʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʬʫʥʢʮʠʶ ʘʚʪʦʜʦʧʦʣʥʝ-
ʥʠʷ, ʬʠʣʴʪʨʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʫʯʠʪʳʚʘʪʴ ʤʦʨʬʦʣʦʛʠʶ ʷʟʳʢʘ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʤʝʱʝʥʠʝ 
ʧʦʠʩʢʘ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʩʪʨʘʥʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʘʪʪʝʨʥʘʤ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘ-
ʪʝʣʝʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʃʦʛʦʪʠʧ ʢʦʤʧʘʥʠʠ, ʭʦʪʷ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ, 
ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [5, ʩ. 144]. ʈʘʟʤʝʱʝʥʥʳʡ ʚ ʣʝ-
ʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʩʪʨʘʥʠʮʳ ʠ ʩʚʷʟʘʥʥʳʡ ʩʩʳʣʢʦʡ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ, ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʙʳʩʪʨʦʛʦ ʚʦʟʚʨʘʪʘ ʢ ʥʘʯʘʣʫ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʘʡʪʦʚ ʩ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʥʘʚʠʛʘʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʘʡʜʙʘʨ, çʭʣʝʙʥʳʝ ʢʨʦʰʢʠè, ʠʢʦʥʢʠ, 
ʬʠʣʴʪʨʳ, ʬʫʪʝʨ. 

ʉʘʡʜʙʘʨ (ʘʥʛʣ. sidebar ï ʙʦʢʦʚʦʝ ʤʝʥʶ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʫʶ ʧʘʥʝʣʴ ʥʘʚʠʛʘʮʠʠ, 
ʨʘʩʧʦʣʘʛʘʝʤʫʶ ʧʦ ʢʨʘʶ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʢʣʶʯʝʚʳʤ ʨʘʟʜʝʣʘʤ 
ʩʘʡʪʘ [2, c. 72-73]. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʧʨʠʥʮʠʧ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʝʨʘʨʭʠʠ: 
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ʨʘʟʤʝʱʘʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʟʫʘʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʛʨʫʧʧ 
ʧʫʥʢʪʦʚ (ʦʪʩʪʫʧʘʤʠ ʠʣʠ ʨʘʟʜʝʣʠʪʝʣʷʤʠ), ʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʨʘʯʠʚʘ-
ʥʠʷ/ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʧʦʜʤʝʥʶ. ɺʠʟʫʘʣʴʥʦ ʩʘʡʜʙʘʨ ʜʦʣʞʝʥ ʢʦʥʪʨʘʩʪʠʨʦʚʘʪʴ ʩ ʦʩʥʦʚʥʳʤ ʢʦʥʪʝʥʪʦʤ, ʥʦ 
ʥʝ ʜʦʤʠʥʠʨʦʚʘʪʴ ʥʘʜ ʥʠʤ - ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʤʝʨʝʥʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠʣʠ ʪʦʥʢʫʶ ʛʨʘʥʠʮʫ. 
ɼʣʷ ʤʦʙʠʣʴʥʳʭ ʚʝʨʩʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʩʘʡʜʙʘʨ ʚ ʚʳʜʚʠʞʥʦʝ ʤʝʥʶ (ʛʘʤʙʫʨʛʝʨ-ʤʝʥʶ) 
ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʯʝʪʢʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʍʣʝʙʥʳʝ ʢʨʦʰʢʠ ï ʵʪʦ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʮʝʧʦʯʢʘ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʧʫʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʛʣʘʚʥʦʡ 
ʩʪʨʘʥʠʮʳ ʜʦ ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ [3, c. 56]. ʕʬʬʝʢʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 
ʧʨʠʥʮʠʧʦʚ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʝʪʢʦʛʦ ʨʘʟʜʝʣʠʪʝʣʷ, ʥʘʧʨʠʤʝʨ, ç>è ʠʣʠ ç/è, ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʚʠʟʫʘʣʴ-
ʥʦʝ ʚʳʜʝʣʝʥʠʝ ʪʝʢʫʱʝʡ ʧʦʟʠʮʠʠ (ʦʙʳʯʥʦ ʥʝʘʢʪʠʚʥʦʡ ʩʩʳʣʢʦʡ), ʩʦʭʨʘʥʝʥʠʝ çʢʣʠʢʘʙʝʣʴʥʦʩʪʠè ʚʩʝʭ 
ʧʨʝʜʳʜʫʱʠʭ ʵʣʝʤʝʥʪʦʚ ʮʝʧʦʯʢʠ. ʆʧʪʠʤʘʣʴʥʦ ʨʘʟʤʝʱʘʪʴ ʭʣʝʙʥʳʝ ʢʨʦʰʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʦʩʥʦʚ-
ʥʳʤ ʤʝʥʶ. 

ʀʢʦʥʢʠ (ʘʥʛʣ. icon ï ʟʥʘʯʦʢ, ʠʟʦʙʨʘʞʝʥʠʝ) ï ʵʪʦ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʳʩʪʨʦʝ ʚʠʟʫʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʬʫʥʢʮʠʡ ʠ ʢʘʪʝʛʦʨʠʡ [2, c. 74]. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥʮʠʧʘ ʫʟʥʘʚʘʝʤʦʩʪʠ - ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʩʠʤ-
ʚʦʣʳ, ʥʘʧʨʠʤʝʨ, ʣʫʧʘ ʜʣʷ ʧʦʠʩʢʘ, ʢʦʨʟʠʥʘ ʜʣʷ ʧʦʢʫʧʦʢ ʠ ʪ.ʜ. ɺʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʝʜʠʥʳʡ ʩʪʠʣʴ, ʪʦʣʱʠʥʫ 
ʣʠʥʠʡ, ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ, ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ ʥʘ ʚʩʝʤ ʩʘʡʪʝ. 

ʌʠʣʴʪʨʳ ï ʵʪʦ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʛʨʘʥʠʯʠʚʘʪʴ 
ʚʳʜʘʯʫ ʢʦʥʪʝʥʪʘ ʧʦ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ [4, ʩ. 22]. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʬʠʣʴʪʨʳ 
ʩ: ʛʨʫʧʧʠʨʦʚʢʦʡ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʚʠʟʫʘʣʴʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚʳʙʨʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʚʦʟʤʦʞ-
ʥʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʩʙʨʦʩʘ ʥʘʩʪʨʦʝʢ. ɺʠʟʫʘʣʴʥʦ ʘʢʪʠʚʥʳʝ ʬʠʣʴʪʨʳ ʜʦʣʞʥʳ ʯʝʪʢʦ ʚʳʜʝʣʷʪʴʩʷ ʮʚʝʪʦʤ ʠʣʠ 
ʠʢʦʥʢʦʡ. ʅʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʚʠʜʝ ʚʳʝʟʞʘʶʱʝʡ ʧʘʥʝʣʠ ʩ ʢʨʫʧ-
ʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʌʫʪʝʨ (ʘʥʛʣ. footer ï ʧʦʜʚʘʣ) ï ʵʪʦ ʩʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʨʘʥʠʮʳ, ʩʦʜʝʨʞʘʱʠʡ ʚʩʧʦ-
ʤʦʛʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʥʘʚʠʛʘʮʠʶ [3, c. 57]. ʕʬʬʝʢʪʠʚʥʳʡ ʜʠʟʘʡʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʯʝʪʢʦʝ ʟʦʥʠʨʦʚʘ-
ʥʠʝ: ʚʝʨʭʥʷʷ ʯʘʩʪʴ ï ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʠ ʢʦʥʪʘʢʪʳ (3-4 ʢʦʣʦʥʢʠ), ʩʨʝʜʥʷʷ ï ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʩʩʳʣʢʠ, 
ʥʠʞʥʷʷ ï ʶʨʠʜʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺʠʟʫʘʣʴʥʦ ʚʘʞʥʦ ʩʦʙʣʶʜʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ ʠ 
ʣʘʢʦʥʠʯʥʦʩʪʴʶ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʳʝ ʤʝʞʩʪʨʦʯʥʳʝ ʠʥʪʝʨʚʘʣʳ, ʚʳʜʝʣʷʪʴ ʟʘʛʦʣʦʚʢʠ ʩʝʢʮʠʡ, ʦʛʨʘ-
ʥʠʯʠʚʘʪʴ ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ 2-3 ʦʪʪʝʥʢʘʤʠ. ɺ ʬʫʪʝʨʝ ʚʩʝʛʜʘ ʝʩʪʴ ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʩʘʡʪʘ: ʪʝʣʝʬʦʥ, 
ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʯʪʳ ʠ ʩʩʳʣʢʠ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ [4, 26-27]. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʩʘʡʪ ʫʜʦʙʥʝʝ, ʚ ʬʫʪʝʨʝ ʥʝʦʙ-
ʭʦʜʠʤʦ ʧʨʦʜʫʙʣʠʨʦʚʘʪʴ ʛʣʘʚʥʳʝ ʧʫʥʢʪʳ ʥʘʚʠʛʘʮʠʠ, ʥʦ ʙʝʟ ʣʠʰʥʠʭ ʧʦʚʪʦʨʦʚ ʛʣʘʚʥʦʛʦ ʤʝʥʶ. 

ʊʨʝʪʠʡ ʚʠʜ ʥʘʚʠʛʘʮʠʠ ʥʘ ʩʘʡʪʝ ï ʢʦʥʪʝʢʩʪʥʘʷ ʥʘʚʠʛʘʮʠʷ. ʕʪʦ ʩʠʩʪʝʤʘ ʩʩʳʣʦʢ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦ-
ʪʦʨʳʝ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ, ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʩʘʡʪʝ 
[1]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʣʦʙʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʜʠʥʘʢʦʚʘ ʥʘ ʚʩʝʭ ʩʪʨʘʥʠʮʘʭ, ʢʦʥʪʝʢʩʪʥʳʝ ʵʣʝʤʝʥʪʳ 
ʧʦʷʚʣʷʶʪʩʷ ʧʦ ʤʝʨʝ ʥʫʞʜʳ, ʧʨʝʜʣʘʛʘʷ ʧʦʜʭʦʜʷʱʠʝ ʜʝʡʩʪʚʠʷ ʠʣʠ ʧʝʨʝʭʦʜʳ. ʕʪʦʪ ʪʠʧ ʥʘʚʠʛʘʮʠʠ ʦʩʦ-
ʙʝʥʥʦ ʵʬʬʝʢʪʠʚʝʥ ʥʘ ʩʣʦʞʥʳʭ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʨʝʩʫʨʩʘʭ, ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ ʠ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝ-
ʥʠʷ ʢʦʥʪʝʥʪʦʤ, ʛʜʝ ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ [6, c. 136]. 

ʉʫʱʝʩʪʚʫʝʪ 5 ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʢʦʥʪʝʢʩʪʥʦʡ ʥʘʚʠʛʘʮʠʠ [1]. 
1.ʂʦʥʪʝʥʪʥʦ-ʟʘʚʠʩʠʤʳʝ ʩʩʳʣʢʠ (ʨʝʢʦʤʝʥʜʘʮʠʠ çʇʦʭʦʞʠʝ ʪʦʚʘʨʳè, çɺʘʤ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩ-

ʥʦè) 
2.ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʧʦʜʩʢʘʟʢʠ (ʧʦʜʩʚʝʪʢʘ ʨʘʟʜʝʣʦʚ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʠ ʧʨʦʩʤʦʪʨʦʚ) 
3.ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʚʩʧʣʳʚʘʶʱʠʝ ʧʦʜʩʢʘʟʢʠ, ʪʫʣʪʠʧʳ (ʘʥʛʣ. tooltip ï ʧʦʜʩʢʘʟʢʘ), ʢʦʥ-

ʪʝʢʩʪʥʳʝ ʤʝʥʶ) 
4.ʇʨʦʛʨʝʩʩʠʚʥʦʝ ʨʘʩʢʨʳʪʠʝ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʩʣʦʚʠʡ) 
5.ɻʝʦʣʦʢʘʮʠʦʥʥʳʝ ʧʦʜʩʢʘʟʢʠ (ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʛʠʦʥʘ ʜʣʷ ʩʝʨʚʠʩʦʚ) 
ʂʣʶʯʝʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʪʝʢʩʪʥʦʡ ʥʘʚʠʛʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʝʣʝ-

ʚʘʥʪʥʦʩʪʴ ʠ ʥʝʥʘʚʷʟʯʠʚʦʩʪʴ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʩʪʨʦʛʦ ʩʦʚʧʘʜʘʪʴ ʩ ʞʝʣʘʥʠʷʤʠ ʧʦʣʴʟʦ-
ʚʘʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʥʘ ʩʪʨʘʥʠʮʝ ʪʦʚʘʨʘ ʫʤʝʩʪʥʦ ʦʩʪʘʚʠʪʴ ʩʩʳʣʢʫ ʥʘ ʘʢʩʝʩʩʫʘʨʳ, ʘ ʥʝ ʥʘ ʥʦʚʦʩʪʠ ʢʦʤʧʘ-
ʥʠʠ. 
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ɼʣʷ ʘʥʘʣʠʟʘ ʩʧʦʩʦʙʦʚ ʥʘʚʠʛʘʮʠʠ ʙʳʣʘ ʠʟʫʯʝʥʘ ʜʝʩʢʪʦʧʥʘʷ ʚʝʨʩʠʷ ʩʘʡʪʘ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʂʸʥʠʛ-
ʩʙʝʨʛʫ ʚ ʧʝʨʠʦʜ ʩ 1936 ʧʦ 1946 ʛʦʜ. ʉʘʡʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʩʪʨʘʥʠʯʥʳʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʚʠʛʘʮʠʠ. ʆʜʥʘʢʦ ʥʘ ʥʝʤ ʨʝʘʣʠʟʦʚʘʥʳ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʘʧʨʠʤʝʨ, ʬʦʪʦʛʨʘʬʠʠ 
ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʚʝʣʠʯʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʠʩʢʦʚʘʷ ʩʪʨʦʢʘ (ʨʠʩ. 1). ʆʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʝʨʭʥʝʡ ʯʘ-
ʩʪʠ ʩʪʨʘʥʠʮʳ ʚ ʧʨʘʚʦʤ ʫʛʣʫ ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʳʩʪʨʳʡ ʧʦʠʩʢ ʧʦ ʩʪʨʘʥʠʮʝ ʩ ʤʛʥʦʚʝʥʥʳʤ ʧʝʨʝ-
ʭʦʜʦʤ ʢ ʥʫʞʥʦʤʫ ʨʘʟʜʝʣʫ. 

 

 
ʉʡʪ. 1. ʈʧʡʪʣʧʛʙʸ ʪʫʩʧʣʙ ʛ ʛʞʩʮʦʞʥ ʨʩʙʛʧʥ ʬʜʤʬ 

 
ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʣʫʞʠʪ ʣʦʛʦʪʠʧ ʩʘʡʪʘ. ʇʨʠ ʟʘʛʨʫʟʢʝ ʩʪʨʘʥʠʮʳ ʚʦʩ-

ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʠʤʘʮʠʷ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʚ ʮʝʥʪʨʝ ʵʢʨʘʥʘ. ʇʨʠ ʧʨʦʢʨʫʪʢʝ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʤʝʥʴʰʝʥʥʘʷ ʚʝʨʩʠʷ ʣʦʛʦʪʠʧʘ (ʨʠʩ. 2). ʂʣʠʢʘʷ ʥʘ ʥʝʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ 
ʥʘʯʘʣʦ ʩʪʨʘʥʠʮʳ. 

 

 
ʉʡʪ. 2. ʄʧʜʧʫʡʨ ʛ ʤʞʛʧʥ ʛʞʩʮʦʞʥ ʬʜʤʬ 

 

 
ʉʡʪ. 3. ʊʙʢʝʚʙʩ ʬ ʤʞʛʧʜʧ ʣʩʙʸ ʶʣʩʙʦʙ 

 
ʂʣʶʯʝʚʳʤ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʘʡʜʙʘʨ. ʆʥ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ 

ʧʨʠ ʧʨʦʢʨʫʪʢʝ ʢʦʥʪʝʥʪʘ. ʉʪʨʘʥʠʮʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 4 ʙʣʦʢʘ: 3 ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʘ (1935ï1939, 1939ï
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1944, 1945) ʠ ʛʘʣʝʨʝʷ. ʕʪʠ ʨʘʟʜʝʣʳ ʦʪʨʘʞʝʥʳ ʚ ʩʘʡʜʙʘʨʝ (ʨʠʩ. 3). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʛʦ ʨʘʟʜʝʣʘ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʪʨʦʢʘ ʚ ʩʘʡʜʙʘʨʝ ʧʦʜʩʚʝʯʠʚʘʝʪʩʷ. ʇʨʠ ʢʣʠʢʝ ʥʘ ʨʘʟʜʝʣ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʢʨʫʪʢʘ ʢ ʥʫʞ-
ʥʦʤʫ ʙʣʦʢʫ. 

ʅʘ ʩʘʡʪʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠʢʦʥʢʠ. ʅʘʧʨʠʤʝʨ, ʢʨʝʩʪʠʢ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʨʘʚʦʤ 
ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʨʠ ʚʳʙʦʨʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʨʠʩ. 4). ʆʥ ʟʘʢʨʳʚʘʝʪ ʨʝʞʠʤ ʧʨʦʩʤʦʪʨʘ. 

 

 
ʉʡʪ. 4. ʁʣʧʦʣʙ ʣʩʞʪʫʡʣʙ ʛ ʨʩʙʛʧʥ ʬʜʤʬ 

 
ɺ ʧʦʜʚʘʣʝ ʩʪʨʘʥʠʮʳ (ʬʫʪʝʨʝ) ʨʘʟʤʝʱʝʥʳ ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ: ʪʝʣʝʬʦʥ, ʘʜʨʝʩ ʤʫʟʝʷ ʠ ʩʩʳʣʢʠ ʥʘ 

ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ (ʨʠʩ.5). ʊʘʢʞʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʬʫʪʝʨʘ ʨʘʩʧʦʣʦʞʝʥʘ ʢʥʦʧʢʘ çʅʘʟʘʜè, ʜʫʙʣʠʨʫʶʱʘʷ 
ʬʫʥʢʮʠʶ ʣʦʛʦʪʠʧʘ ï ʚʦʟʚʨʘʪ ʚ ʥʘʯʘʣʦ ʩʪʨʘʥʠʮʳ. 

 

 
ʉʡʪ. 5. ʍʬʫʞʩ ʪʙʢʫʙ 

 
ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʧʨʠʥʮʠʧʘʤ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʶ ʦʞʠʜʘʥʠʷʤ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʥʘʚʠʛʘʮʠʷ 
ʜʦʣʞʥʘ ʙʳʪʴ ʥʝʟʘʤʝʪʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʝʩʣʠ ʯʝʣʦʚʝʢ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʪʦʤ, ʢʘʢ ʥʘʡʪʠ ʥʫʞʥʳʡ ʨʘʟ-
ʜʝʣ, ʟʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʢʠ. ʈʝʛʫʣʷʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ ʫʯʘʩʪʠʝʤ ʨʝʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝ-
ʣʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʧʨʦʙʣʝʤʳ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʷ ʦʙʱʝʝ ʚʦʩʧʨʠ-
ʷʪʠʝ ʨʝʩʫʨʩʘ. 
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ǭǮǺǱ ǮǯǧǫǤǬǤǬǧǾ ǬǤǨǯǭǬǬǺǴ ǰǤǱǤǨ ǡ 
ǦǟǣǟǶǤ ǟǡǱǭǫǟǱǧǶǤǰǩǭǨ ǰǤǢǫǤǬǱǟǵǧǧ 
ǯǾǣǭǡ ǩǲǰǱǟǯǬǧǩǭǡ 

ǤȋȄȊțȞȌȍȁ ǩȇȏȇȊȊ ǰȄȏȂȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʘʪʘʝʚ ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʌɻɹɸʋ ɺʆ çʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ  ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠè 
 

 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʤʠ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʨʷʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ. ʇʨʦʚʝʜʸʥ ʩʨʘʚʥʠ-
ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʜʭʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʪʝʢʩʪʫʨʥʳʭ ʠ ʮʚʝʪʦʚʳʭ ʧʨʠʟʥʘʢʘʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩ-
ʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʬʦʨʤʘʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ 
ʨʘʟʣʠʯʠʤʦʩʪʠ ʢʣʘʩʩʦʚ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʜʣʷ ʥʘʜʸʞʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝ-
ʥʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʧʨʦʩʪʳʭ ʧʦʨʦʛʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʦ ʮʚʝʪʦʚʳʤ ʧʨʠʟʥʘʢʘʤ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʜʦ-
ʩʪʫʧʥʦʩʪʴʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʘʵʨʦʬʦʪʦʩʥʠʤʢʠ, ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, RGB-
ʠʟʦʙʨʘʞʝʥʠʷ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʤʦʥʠʪʦʨʠʥʛ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʫʛʦʜʠʡ, ʘʥʘʣʠʟ ʮʚʝʪʦʚʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ. 
 
EXPERIENCE IN APPLYING NEURAL NETWORKS IN THE TASK OF AUTOMATIC SEGMENTATION OF 

SHRUB ROWS 
 

Emelyanov Kirill Sergeevich 
 

Scientific adviser: Kataev Mikhail Yuryevich  
 
Abstract: The paper presents an analysis of neural network and classical approaches to automatic segmenta-
tion of shrub rows in aerial images obtained from unmanned aerial vehicles. A comparative study of methods 
based on texture and color features using artificial neural networks is conducted. It is shown that, despite a 
formal improvement in class separability, neural network methods do not provide sufficient accuracy for relia-
ble practical application. The study concludes that the best results are achieved with simple threshold algo-
rithms based on color features, which demonstrate high accuracy and are suitable for implementation in re-
source-limited environments. 
Keywords: image segmentation, aerial photographs, shrub vegetation, RGB images, neural network methods, 
artificial neural networks, agricultural land monitoring, color feature analysis, computer vision. 
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ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʘʵʨʦʬʦʪʦʩʥʠʤ-
ʢʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ). ʆʙʨʘʙʦʪʢʘ ʪʘʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʟʚʦ-
ʣʷʝʪ ʧʦʣʫʯʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʦʚ, ʦʧʝʨʘʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʥʳʝ 
ʫʯʘʩʪʢʠ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɺʘʞʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʥʪʝʨʝʩʘ ʥʘ ʩʥʠʤ-
ʢʘʭ ð ʚ ʯʘʩʪʥʦʩʪʠ, ʨʷʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠʣʠ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ 
ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʶ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚʢʣʶʯʘʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥ-
ʥʳʝ ʩʝʪʠ (ʀʅʉ), ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʆʜʥʘʢʦ 
ʰʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ ʧʦʜʭʦʜʦʚ ʦʛʨʘʥʠʯʝʥʦ ð ʦʥʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʚʳ-
ʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʸʤʦʚ ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʠʥʪʝʨ-
ʧʨʝʪʠʨʫʝʤʦʩʪʴʶ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʘ-ʘʛʨʦʥʦʤʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ UȤNet ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ CNN, 
ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ð ʚʳʜʝʣʝ-
ʥʠʷ ʧʦʩʝʚʦʚ, ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʩʦʨʥʷʢʦʚ. ʆʜʥʘʢʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 
ʦʪʩʫʪʩʪʚʠʝʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʚʳʥʫʞʜʝʥʥʦʡ 
ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʲʸʤʢʠ [1]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʘʢʠʝ ʤʦʜʝʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳ ʧʨʠ ʠʟʤʝ-
ʥʝʥʠʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʩʤʝʥʝ ʪʠʧʦʚ ʢʫʣʴʪʫʨ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʩʝʛʤʝʥʪʘʮʠʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ 
ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʟʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʩʪʦʡʯʠʚʳʡ ʠʥʪʝʨʝʩ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ 
(ʧʦʨʦʛʦʚʳʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʘʭ) ʚ ʘʛʨʦʤʦʥʠʪʦʨʠʥʛʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʜʝʤʦʥʩʪʨʠʨʫ-
ʶʪ ʥʘʜʸʞʥʫʶ ʨʘʙʦʪʫ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʘʭ ʠ ʫʤʝʥʴʰʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ [2]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝʡʨʦʩʝʪʝʚʳʭ ʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʝ-
ʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʠ ʀʅʉ ʚ ʟʘʜʘʯʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʨʷʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ RGB-
ʠʟʦʙʨʘʞʝʥʠʷʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʨʷʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʳʣʠ 
ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ï ʪʝʢʩʪʫʨʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʥʘ ʦʩʥʦʚʝ ʀʅʉ; 
ï ʘʥʘʣʠʟ ʮʚʝʪʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʩ ʦʙʫʯʝʥʠʝʤ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʮʚʝʪʦʚʳʭ ʛʠʩʪʦʛʨʘʤʤ; 
ï ʤʝʪʦʜ ʧʦʨʦʛʦʚʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʧʦ ʮʚʝʪʦʚʳʤ ʢʘʥʘʣʘʤ. 
ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʢʩʪʫʨʳ, ʪʘʢʠʝ 

ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʜʠʩʧʝʨʩʠʷ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʣʠʥʝʡʥʳʭ ʧʨʦʬʠʣʝʡ ʷʨʢʦʩʪʠ, ʨʘʩʩʯʠʪʘʥ-
ʥʳʭ ʧʦ ʯʝʪʳʨʸʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ, ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʠ ʜʚʫʤ ʜʠʘʛʦʥʘʣʴʥʳʤ), ʦʪʜʝʣʴʥʦ ʜʣʷ 
ʢʘʥʘʣʦʚ R, G, B ʠ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ. ʂʘʞʜʳʡ ʫʯʘʩʪʦʢ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʙʠʚʘʣʩʷ ʥʘ 
ʬʨʘʛʤʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʯʠʩʣʷʣʩʷ ʥʘʙʦʨ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʚʝʢʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 
ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʨʝʰʘʶʱʝʡ ʟʘʜʘʯʫ ʙʠʥʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʦʪʣʠʯʠʝ ʢʫʩʪʘʨ-
ʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪ ʬʦʥʦʚʦʡ (ʪʨʘʚʷʥʠʩʪʦʡ, ʧʦʯʚʳ). 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ (5Ĭ5, 8Ĭ8, 16Ĭ16, 24Ĭ24 ʧʠʢʩʝʣʷ) ʧʦ-
ʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʪʝʢʩʪʫʨʳ ʤʝʞʜʫ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʪʨʘʚʷʥʠʩʪʳʤ ʧʦ-
ʢʨʦʚʦʤ ʚʳʨʘʞʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʯʸʪʢʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʘ ʦʢʥʘ, ʥʝʡʨʦʩʝʪʝʚʘʷ ʤʦ-
ʜʝʣʴ ʥʘ ʪʝʢʩʪʫʨʥʳʭ ʧʨʠʟʥʘʢʘʭ ʥʝ ʦʙʝʩʧʝʯʠʣʘ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ: ʥʘʙʣʶʜʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʦʰʠʙʦʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʨʠʩ. 1). 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʮʝʥʪ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʘʥʘʣʠʟʝ ʮʚʝʪʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʣʷ 
ʢʘʞʜʦʛʦ ʚʳʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʦʠʣʠʩʴ ʛʠʩʪʦʛʨʘʤʤʳ ʷʨʢʦʩʪʠ ʧʦ ʢʘʥʘʣʘʤ RGB, ʢʦʪʦʨʳʝ 
ʫʩʨʝʜʥʷʣʠʩʴ ʧʦ ʚʩʝʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ (ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʩʦʨʥʷʢʦʚʘʷ ʪʨʘ-
ʚʘ). ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʘʥʘʣʠʟʘ ʛʠʩʪʦʛʨʘʤʤʳ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠʩʴ ʛʘʫʩʩʦʚʳʤʠ ʢʨʠʚʳ-
ʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʵʪʠʭ ʢʨʠʚʳʭ: ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʧʦʟʠʮʠʷ ʤʘʢʩʠ-
ʤʫʤʘ), ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʰʠʨʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ), ʘ ʪʘʢʞʝ ʘʤʧʣʠʪʫʜʘ ʧʠʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʘʥʘ-
ʣʦʚ. 
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ʉʡʪ. 1. ʉʞʠʬʤʵʫʙʫ ʪʞʜʥʞʦʫʙʯʡʡ ʥʞʫʧʝʧʥ ʫʞʣʪʫʬʩʦʧʜʧ ʙʦʙʤʡʠʙ 

 
ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʝʢʪʦʨʳ ʧʨʠʟʥʘʢʦʚ (ʧʦ 6 ʥʘ ʢʘʞʜʳʡ ʫʯʘʩʪʦʢ) ʧʦʜʘʚʘʣʠʩʴ ʥʘ 

ʚʭʦʜ ʀʅʉ. ɼʣʷ ʚʘʣʠʜʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʜʝʣʷʣʦʩʴ 20% ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʠ. 
ʄʦʜʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʩʪʫʨʥʳʤʠ ʧʨʠʟʥʘ-

ʢʘʤʠ: ʦʪʤʝʯʘʣʦʩʴ ʣʫʯʰʝʝ ʨʘʟʣʠʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ, ʦʜʥʘʢʦ ʠʪʦʛʦʚʘʷ ʪʦʯʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
ʦʩʪʘʚʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʥʘʜʸʞʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ (ʨʠʩ. 2). 

 

 
ʉʡʪ. 2. ʉʞʠʬʤʵʫʙʫ ʪʞʜʥʞʦʫʙʯʡʡ ʨʧ ʯʛʞʫʧʛʴʥ ʨʩʡʠʦʙʣʙʥ ʦʙ ʚʙʠʞ ʁʆʊ 

 
ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʷʨʢʦʩʪʠ ʚ ʢʘʥʘʣʘʭ RGB ʧʦʢʘʟʘʣ, ʯʪʦ ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʙʳʯʥʦ 

ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʚ ʟʝʣʸʥʦʤ ʢʘʥʘʣʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʘʪʴ ʝʸ ʦʪ ʧʦʯʚʳ ʠ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ. 
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʛʠʧʦʪʝʟʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʘʭ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɹʳʣʠ 
ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʳʭ ʧʦʨʦʛʦʚ ʜʣʷ ʢʘʥʘʣʦʚ R, G, B (ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ) ʩ 
ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʨʷʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʟʦʙʨʘʞʝ-
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ʥʠʷʭ ʠ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʩʝʛʤʝʥʪʘʮʠʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʦʛʦ ʫʩʣʦʚʠʷ ʚʠʜʘ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʪʦʯ-

ʥʦʩʪʠ ʩʝʛʤʝʥʪʘʮʠʠ ʨʷʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ 
ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʠʤʝʨ ʨʝʟʫʣʴʪʘʪʘ ʩʝʛʤʝʥʪʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʦʛʦʚʦʛʦ ʤʝʪʦʜʘ ʧʨʠʚʝ-
ʜʸʥ ʥʘ ʨʠʩ. 3. 

 

 
ʉʡʪ. 3. ʊʞʜʥʞʦʫʙʯʡʡ ʦʙ ʧʪʦʧʛʞ ʙʦʙʤʡʠʙ ʯʛʞʫʧʛʴʮ ʮʙʩʙʣʫʞʩʡʪʫʡʣ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʢ ʧʦʨʦʛʦʚʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʧʦ ʮʚʝʪʦʚʳʤ ʧʨʠʟʥʘʢʘʤ ʩʪʘʣ ʢʣʶʯʝʚʳʤ ʵʪʘʧʦʤ 

ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʪʦʜʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʨʷʜʦʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
ʥʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ, ʦʙʝʩʧʝʯʠʚ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʨʝʰʝʥʠʷ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʠʟʦʤʝʨʠʟʘʮʠʠ ʧʝʥʪʘʥ-ʛʝʢʩʘʥʦʚʦʡ ʬʨʘʢʮʠʠ ʢʘʢ ʦʙʲʝʢ-
ʪʘ ʫʧʨʘʚʣʝʥʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʨʝʛʫʣʠʨʫʝʤʳʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ, ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʆʧʨʝʜʝʣʝʥʳ 
ʦʩʥʦʚʥʳʝ ʢʦʥʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ. ʇʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʦʜʥʦʢʦʥʪʫʨʥʦʡ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʚʳʰʝ, ʯʝʤ ʚ ʦʜʥʦʢʦʥʪʫʨʥʦʡ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʨʝʘʣʴʥʳʤ ʢʦʤʧʝʥ-
ʩʘʪʦʨʦʤ ʨʝʘʣʠʟʫʝʤʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʫʧʨʘʚʣʷʶʱʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʢʦʥʪʫʨʥʦʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʟʦʤʝʨʠʟʘʮʠʷ ʧʝʥʪʘʥ-ʛʝʢʩʘʥʦʚʦʡ ʬʨʘʢʮʠʠ, ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʠʟʦʤʝʨʠʟʘʮʠʠ, ʘʚʪʦʤʘ-
ʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʨʝʘʢʪʦʨ ʠʟʦʤʝʨʠʟʘʮʠʠ, 
ʦʜʥʦʢʦʥʪʫʨʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ. 
 

ANALYSIS AND OPTIMIZATION OF THE TECHNOLOGICAL PROCESS OF ISOMERIZATION OF THE 
PENTANE-HEXANE FRACTION USING THE EXAMPLE OF THE AGPZ BRANCH OF GAZPROM 
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Antonov Oleg Viktorovich, 
Raykova Elena Fedorovna, 
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Abstract: the paper analyzes the process of isomerization of pentane-hexane fraction as a control object with 
the allocation of regulated, regulating, and disturbing effects. The main process control loops are defined. The 
calculation of single-loop and combined systems of automatic regulation of process parameters is performed. 
It is shown that the quality of the transient process in the combined system is higher than in the single-loop 
system. The combined system with a real compensator is feasible and does not require a significant increase 
in the computational costs of the control device compared to the single-loop system. 
Keywords: isomerization of pentane-hexane fraction, isomerization process analysis, automated control sys-
tem, automatic regulation system, isomerization reactor, single-loop system, combined system. 
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ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ ʟʘʥʠʤʘʝʪ ʥʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʜʚʠʞʫ-
ʱʝʡʩʷ ʩʠʣʦʡ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʨʫʛʠʭ 
ʦʪʨʘʩʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ. 

ɹʝʥʟʠʥ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʯʘʩʪʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʦʚ ʧʦ 
ʩʦʜʝʨʞʘʥʠʶ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʝʥʟʦʣ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ 
ʩʦʜʝʨʞʘʥʠʷ ʘʨʦʤʘʪʠʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʙʝʥʟʠʥʘ ʠʟʦʤʝʨʥʳʤʠ ʧʘʨʘʬʠʥʦʚʳʤʠ ʫʛʣʝʚʦʜʦʨʦʜʘ-
ʤʠ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. ʇʨʦʮʝʩʩ ʧʝʨʝ-
ʭʦʜʘ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʚʠʜʘʤ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜʝʣʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʦʢʘʟʳʚʘʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ 
ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ [1]. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʦ-
ʤʝʨʠʟʘʮʠʠ ʧʝʥʪʘʥ-ʛʝʢʩʘʥʦʚʦʡ ʬʨʘʢʮʠʠ ʜʣʷ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ ʆʆʆ çɻʘʟ-
ʧʨʦʤ ʧʝʨʝʨʘʙʦʪʢʘè. [2] 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʘ ʠʟʦʤʝʨʠʟʘʮʠʠ ʧʝʥʪʘʥ-ʛʝʢʩʘʥʦʚʦʡ ʬʨʘʢʮʠʠ ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ 
ʩ ʚʳʜʝʣʝʥʠʝʤ ʨʝʛʫʣʠʨʫʝʤʳʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ, ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʉʡʪ. 1. ɹʦʙʤʡʠ ʨʩʧʯʞʪʪʙ ʡʠʧʥʞʩʡʠʙʯʡʡ ʨʞʦʫʙʦ-ʜʞʣʪʙʦʧʛʧʢ ʭʩʙʣʯʡʡ ʣʙʣ ʧʚʳʞʣʫʙ ʬʨʩʙʛʤʞʦʡʸ 

 
ʆʩʥʦʚʥʳʝ ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ: 
ï ʊʛ.ʩ. ï ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ ʠʟʦʤʝʨʠʟʘʮʠʠ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ; 
ï ʊʛ.ʧ. ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʧʨʦʜʫʢʪʦʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ ʠʟʦʤʝʨʠʟʘʮʠʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ. 
ʆʩʥʦʚʥʳʝ ʨʝʛʫʣʠʨʫʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ: 
ï Fʧ. ï ʨʘʩʭʦʜ ʧʘʨʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʧʦʜʦʛʨʝʚʘ ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ; 
ï Fʛ.ʧ. ï ʨʘʩʭʦʜ ʛʘʟʦʧʨʦʜʫʢʪʦʚʦʡ ʩʤʝʩʠ, ʧʦʩʪʫʧʘʶʱʘʷ ʚ ʨʝʘʢʪʦʨ ʠʟʦʤʝʨʠʟʘʮʠʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ. 
ʆʩʥʦʚʥʳʝ ʚʦʟʤʫʱʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ: 
ï Fʛ.ʩ. ï ʨʘʩʭʦʜ ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢ. ɺʣʠʷʝʪ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʦʩʳʨʴ-

ʝʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ ʠʟʦʤʝʨʠʟʘʮʠʠ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ. 
ɺ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: ʢʦʥʪʫʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦ-

ʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʛʥʘʣʠʟʘʮʠʷ, ʢʦʥʪʫʨʳ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ, ʢʦʥʪʫʨʳ ʤʝʩʪʥʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʜʘʚʣʝʥʠʝ ʚʦʜʦʨʦʜ-
ʩʦʜʝʨʞʘʱʝʛʦ ʛʘʟʘ ʚ ʩʠʩʪʝʤʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨʳ ʠʟʦʤʝʨʠʟʘʮʠʠ. 
ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʳʭ 
ʩʠʪʫʘʮʠʡ ʠ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʜʣʷ ʧʝʨʩʦʥʘʣʘ. 

ʄʝʪʦʜʦʤ ʉʠʤʦʶ ʧʦ ʢʨʠʚʳʤ ʨʘʟʛʦʥʘ ʧʦʣʫʯʝʥʳ ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʢʘ-
ʥʘʣʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 
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ὡ̨ ὴ
πȟωφϽὩ

ψσςȟτςφχὴ τωȟρωτττὴ ρ
 

ʠ ʧʦ ʢʘʥʘʣʫ ʚʦʟʤʫʱʝʥʠʷ: 

ὡˏ ὴ
πȟχϽὩ

ρρφχȟφςψρςὴ υπȟπωυςτὴ ρ
 

ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʝʢ ʨʝʛʫʣʷʪʦʨʘ ʦʜʥʦʢʦʥʪʫʨʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʨʘʩʰʠʨʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʥʘʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʢʦ-
ʣʝʙʘʪʝʣʴʥʦʩʪʠ m = 0.3. ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʦʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥ ʇʀ-ʟʘʢʦʥ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝ-
ʯʠʚʘʪʴ ʘʩʪʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ. [3] 

ʆʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʇʀ-ʨʝʛʫʣʷʪʦʨʘ C1 ʠ C0 ʚʳʙʨʘʥʳ ʚ ʭʦʜʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦ ʟʥʘʯʝʥʠʶ ʠʥʪʝʛʨʘʣʴʥʦ-ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ (ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1  

ɻʴʚʧʩ ʦʙʪʫʩʧʞʰʦʴʮ ʨʙʩʙʥʞʫʩʧʛ ʩʞʜʬʤʸʫʧʩʙ 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  
ʥʘʩʪʨʦʡʢʠ C1 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ  
ʥʘʩʪʨʦʡʢʠ C0 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ 
 ʢʘʯʝʩʪʚʘ I 

0.9908 0.01934 2.669*105 

1.11 0.01501 4.387*105 

1.033 0.01812 3.037*105 

0.9458 0.02033 2.418*105 

0.8983 0.02112 2.246*105 

 

 
ʉʡʪ. 2. ʈʞʩʞʮʧʝʦʴʢ ʨʩʧʯʞʪʪ ʛ ʧʝʦʧʣʧʦʫʬʩʦʧʢ ʪʡʪʫʞʥʞ ʨʧ ʬʨʩʙʛʤʸʷʲʞʥʬ ʛʧʠʝʞʢʪʫʛʡ  ̫
 
ʆʧʪʠʤʘʣʴʥʳʤʠ ʥʘʩʪʨʦʝʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʛʫʣʷʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʠʥʠʤʫʤʫ ʟʥʘʯʝʥʠʷ ʠʥʪʝ-

ʛʨʘʣʴʥʦ-ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʢʨʠʪʝʨʠʷ: 
C0 = 0.8983, C1 = 0.02112. 
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ʇʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʜʥʦʢʦʥʪʫʨʥʦʡ ʩʠʩʪʝʤʝ ʩ ʇʀ-ʨʝʛʫʣʷʪʦʨʦʤ ʧʦ ʫʧʨʘʚʣʷʶʱʝʤʫ ʠ ʧʦ ʚʦʟ-
ʤʫʱʘʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʷʤ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3. 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʫʧʨʘʚʣʷʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ: 
- ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 500 ʩʝʢ; 
- ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ 26%; 
- ʩʪʝʧʝʥʴ ʟʘʪʫʭʘʥʠʷ 0,83. 
 

 
ʉʡʪ. 3. ʈʞʩʞʮʧʝʦʴʢ ʨʩʧʯʞʪʪ ʛ ʧʝʦʧʣʧʦʫʬʩʦʧʢ ʪʡʪʫʞʥʞ ʨʧ ʛʧʠʥʬʲʙʷʲʞʥʬ ʛʧʠʝʞʢʪʫʛʡʷ 
 
ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ: 
- ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 500 ʩʝʢ; 
- ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ φȢρς; 
- ʩʪʝʧʝʥʴ ʟʘʪʫʭʘʥʠʷ πȢψωτ  
ɸʥʘʣʠʟ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʦʢʦʥʪʫʨʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʠʝʤʣʝʤʦʡ 

ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʢʘʢ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʫʞʥʳʤ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ [2]. 
ʈʘʩʯʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʩʥʦʚʘʥ ʥʘ ʫʩʣʦʚʠʠ ʠʥʚʘʨʠ-

ʘʥʪʥʦʩʪʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʤ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʝ ʚʳʭʦʜʥʦʡ ʢʦʦʨʜʠʥʘʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʫʧʨʘʚ-
ʣʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʟʤʫʱʝʥʠʷ ʨʘʚʥʦ ʥʫʣʶ [3]. 

ʊʦʛʜʘ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʠʜʝʘʣʴʥʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ 
ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ: 

ὡ̉ ̋ὴ
ὡˏ ὴ

ὡ ὴ
πȟχςωϽ

ψσςȟτςφχὴ τωȟρωτττὴ ρ

ρρφχȟφςψρςτὴ υπȟπωυςτὴ ρ
ϽὩ  

ʊʘʢ ʢʘʢ ʠʜʝʘʣʴʥʳʡ ʢʦʤʧʝʥʩʘʪʦʨ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʩʣʦʞʥʦ ʨʝʘʣʠʟʫʝʤ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʧʨʠʙʣʠ-
ʞʝʥʥʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʨʝʘʣʴʥʳʡ ʢʦʤʧʝʥʩʘʪʦʨ.  

ʂʦʤʧʣʝʢʩʥʘʷ-ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʜʝʘʣʴʥʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʘ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ ʣʝ-
ʞʠʪ ʚʦ ʚʪʦʨʦʤ ʢʚʘʜʨʘʥʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʅʘ ʛʨʘʥʠʮʘʭ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʩ ʥʝʡ ʩʦʚʧʘʜʝʪ ʢʦʤ-
ʧʣʝʢʩʥʘʷ ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʚʝʥʘ 1-ʛʦ ʧʦʨʷʜʢʘ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʩ ʧʝʨʝʜʘʪʦʯ-
ʥʦʡ ʬʫʥʢʮʠʝʡ: 

ὡ̑ ̋ πȟχςω
ςσȟωυϽί ρ

ρχȟχϽί ρ
ϽὩ ȟϽ 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠʤʠʪʘʮʠ-
ʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʂʦʤʧʝʥʩʘʪʦʨ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦ-



118 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʮʝʩʩʳ ʧʦ ʫʧʨʘʚʣʷʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʢʘʯʝʩʪʚʦ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʥʘʩʪʨʦʝʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʛʫʣʷʪʦʨʘ ʦʜʥʦʢʦʥʪʫʨʥʦʡ ʩʠʩʪʝʤʳ.  

ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʚʦʟʤʫʱʘʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚ ʦʜʥʦʢʦʥʪʫʨʥʦʡ ʩʠʩʪʝʤʝ ʩ ʇʀ-
ʨʝʛʫʣʷʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʉʡʪ. 4. ʈʞʩʞʮʧʝʦʴʢ ʨʩʧʯʞʪʪ ʛ ʧʝʦʧʣʧʦʫʬʩʦʧʢ ʪʡʪʫʞʥʞ ʨʧ ʛʧʠʥʬʲʙʷʲʞʥʬ ʛʧʠʝʞʢʪʫʛʡʷ 
 
ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ: 
- ʚʨʝʤʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 500 ʩʝʢ; 
- ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 6,12; 
- ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʧʝʨʚʦʛʦ ʤʘʢʩʠʤʫʤʘ 91 ʩʝʢ; 
- ʩʪʝʧʝʥʴ ʟʘʪʫʭʘʥʠʷ 0,894. 
ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʚʦʟʤʫʱʘʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʨʝʘʣʴʥʳʤ 

ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 
 

 
ʉʡʪ. 5. ʈʞʩʞʮʧʝʦʴʢ ʨʩʧʯʞʪʪ ʛ ʣʧʥʚʡʦʡʩʧʛʙʦʦʧʢ ʪʡʪʫʞʥʞ ʨʧ ʛʧʠʥʬʲʙʷʲʞʥʬ ʛʧʠʝʞʢʪʫʛʡʷ 
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ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʨʝʘʣʴʥʳʤ ʢʦʤʧʝʥʩʘ-
ʪʦʨʦʤ: 

- ʚʨʝʤʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 500 ʩʝʢ; 
- ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ 0,84; 
- ʩʪʝʧʝʥʴ ʟʘʪʫʭʘʥʠʷ πȢψτυ. 
ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠ-

ʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʳʰʝ, ʯʝʤ ʦʜʥʦʢʦʥʪʫʨʥʦʡ. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʨʝʘʣʴ-
ʥʳʤ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʨʝʘʣʠʟʫʝʤʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʢʦʥʪʫʨʥʦʡ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 
ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʥʘ ʚʭʦʜʝ ʚ ʨʝʘʢʪʦʨ ʠʟʦʤʝʨʠʟʘʮʠʠ ʩʦ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʨʘʩʭʦʜʘ ʧʘʨʘ ʥʠʟʢʦʛʦ ʜʘʚʣʝ-
ʥʠʷ ʥʘ ʚʭʦʜʝ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʠ ʢʦʤʧʝʥʩʘʮʠʝʡ ʚʦʟʤʫʱʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʨʘʩʭʦʜʘ ʛʘʟʦʩʳʨʴʝʚʦʡ ʩʤʝʩʠ 
ʥʘ ʚʭʦʜʝ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ [5]. 
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ʜʘʥʥʳʭ ʠ ʢʠʙʝʨʘʪʘʢʘʤ [1]. ʊʨʘʜʠʮʠʦʥʥʳʝ ʰʘʙʣʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ 
ʪʘʢʠʤ ʦʙʲʝʤʦʤ ʫʩʪʨʦʡʩʪʚ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʤʦʛʘʝʪ ʫʩʧʝʰʥʦ ʚʳʷʚʣʷʪʴ 
ʘʥʦʤʘʣʠʠ ʚ ʩʝʪʝʚʦʤ ʪʨʘʬʠʢʝ, ʥʦ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʦʚ [2]. 
ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʥʘʨʫʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ (ʘʥʦʤʘʣʠʠ) ʚ ʪʘʢʠʭ 
ʬʘʡʣʘʭ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʘʢʠʝ ʠʥʮʠʜʝʥʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ 
ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʠʥʞʝʥʝʨʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʢʘʢ ʨʘʟ ʠ 
ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʜʚʫʭ ʘʨʭʠʪʝʢʪʫʨ 
ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ï CNN ʠ LSTM. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡ-
ʣʳ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ï ʤʝʪʦʜʠʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠ 
ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʟʥʘʢʦʚ ʘʥʦʤʘʣʠʡ ʚ ʪʘʢʠʭ ʬʘʡʣʘʭ ʥʘ ʦʩʥʦʚʝ ʛʠʙʨʠʜʥʦʡ ʤʦʜʝʣʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 
ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʠʟʫʯʠʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝ-
ʥʠʶ; ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʠʙʨʠʜʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ CNN+LSTM; ʧʦʜʛʦʪʦʚʠʪʴ ʜʘʥʥʳʝ ʜʣʷ ʦʙʫ-
ʯʝʥʠʷ ʩʝʪʠ; ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ; ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥ-
ʥʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʨʝʟʫʣʴʪʘʪʳ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ 
ʇʨʦʙʣʝʤʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʨʘʙʦʪ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʭ (ʂʦʪʝʥʢʦ ʀ.ɺ., ʌʝʜʦʨʦʚʘ ɺ.ʉ., ʉʪʨʠʛʫʥʦʚ ɺ.ɺ., ɹʳʢʦʚ ɼ.ɸ., 
ɼʠʚʝʥʢʦ ɸ.ʉ., ʃʦʭʤʘʪʦʚ ʈ.ʖ., ʂʘʩʢʳʨʙʘʝʚʘ ʂ.ʉ. ʠ ʜʨʫʛʠʝ), ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ (Mancy H., Naith Q.H., 
Jemili F., Rieger P.R., Douzandeh Zenoozi, Nayak M.) ʘʚʪʦʨʦʚ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʥʫʰʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʥʘʧʨʘʚʣʝʥʦ 
ʥʘ ʚʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʠʡ ʚ ʩʝʪʝʚʦʤ ʪʨʘʬʠʢʝ ʠʣʠ ʘʥʘʣʠʟʝ ʞʫʨʥʘʣʦʚ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʝʦʙʭʦʜʠʤʘ 
ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʥʪʝʛʨʘʮʠʷ ʵʢʩʧʝʨʪʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʙʘʟʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʘʜʘʧʪʠʨʦʚʘʥʳ 
ʧʦʜ ʩʣʦʞʥʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʢʘʟʯʠʢʦʚ, ʫ ʢʦʪʦʨʳʭ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠʤʝʶʪʩʷ ʨʘʟ-
ʣʠʯʥʳʝ ʪʠʧʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ 
ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ (Deep Learning) ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʤʥʦʛʦʩʣʦʡʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʘʥʥʳʭ. ʂʘʞʜʘʷ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʢʨʳʪʳʭ 
ʧʨʦʩʣʦʝʢ ʩʝʪʠ ʨʝʘʣʠʟʫʝʪ ʥʝʣʠʥʝʡʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʠʟʚʣʝʢʘʷ ʚʩʝ ʙʦʣʝʝ ʘʙʩʪʨʘʢʪ-
ʥʳʝ ʧʨʠʟʥʘʢʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʭʦʜʦʚ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʚʥʷ. ʅʠʞʝ (ʨʠʩ. 1) ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʧʦʩʪʨʦʝ-
ʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

 

 
ʉʡʪ. 1. ʊʮʞʥʙ ʦʞʢʩʧʦʦʧʢ ʪʞʫʡ 

 
ʌʫʥʜʘʤʝʥʪʦʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʙʣʦʢʦʚ ʜʣʷ ʪʘʢʠʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʥʝʡʨʦʥ, ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʛʦ ʧʦʩʪʫʧʘ-

ʝʪ ʩʫʤʤʘ ʢʘʢʠʭ-ʪʦ ʧʨʠʟʥʘʢʦʚ, ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢʘʷ-ʣʠʙʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ (ʥʘʧʨʠʤʝʨ, ReLU) ʠ 
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ʧʦʣʫʯʘʝʤ ʥʘ ʚʳʭʦʜʝ ʨʝʰʝʥʠʝ, ʥʘʧʨʠʤʝʨ, ʚ ʟʘʜʘʯʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʘʥʦ-
ʤʘʣʴʥʳʭ ʠʣʠ ʥʦʨʤʘʣʴʥʳʭ ʬʘʡʣʦʚ. 

ʄʦʜʝʣʴ CNN+LSTM 
ɺ ʦʪʜʝʣʴʥʦʩʪʠ ʪʘʢʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʵʬʬʝʢʪʠʚʥʘ ʚ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʘʥʦʤʘʣʠʡ ʚ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʘʭ, ʘ ʠʭ ʛʠʙʨʠʜ (ʨʠʩ. 3) ʙʝʨʝʪ ʣʫʯʰʝʝ ʠʟ ʢʘʞʜʦʡ ʠ ʬʦʨʤʠʨʫʝʪ ʙʦʣʝʝ ʪʦʯʥʳʝ 
ʧʨʦʛʥʦʟʳ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʤ ʢʣʶʯʝ CNN ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʥʘʧʨʠ-
ʤʝʨ, ʪʝʢʩʪʳ ʠʣʠ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ, ʚ ʩʣʫʯʘʝ ʩ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʤʠ ʬʘʡʣʘʤʠ ʵʪʦ ʚʝʢʪʦʨ ʧʨʠʟʥʘʢʦʚ, ʩʦ-
ʜʝʨʞʘʱʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʛʜʝ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʧʨʠʟʥʘʢʦʤ, 

ʥʘʧʨʠʤʝʨ, ʚʭʦʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ X=[x_1,x_2,é,x_D ], ʛʜʝ x_iRɴ, x_1 ï ʯʠʩʣʦ ACL-ʧʨʘʚʠʣ ʚ ʬʘʡ-
ʣʝ, x_2 ï ʥʘʣʠʯʠʝ permit any any ʠ ʪʘʢ ʜʘʣʝʝ. ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ. ʏʪʦʙʳ ʥʘʡʪʠ ʚ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʠ ʣʦʢʘʣʴʥʳʝ ʰʘʙʣʦʥʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʪʣʠʯʠʪʴ ʥʦʨʤʘʣʴʥʳʡ ʬʘʡʣ ʦʪ ʘʥʦʤʘʣʴʥʦʛʦ [4]. 

ɸʨʭʠʪʝʢʪʫʨʘ LSTM ʷʚʣʷʝʪʩʷ ʧʦʜʚʠʜʦʤ RNN, ʢʦʪʦʨʘʷ, ʚ ʦʪʣʠʯʠʝ, ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ RNN ʤʦʞʝʪ ʟʘ-
ʧʦʤʠʥʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʜʝʩʷʪʢʠ ʠʣʠ ʩʦʪʥʠ ʰʘʛʦʚ ʥʘʟʘʜ, ʯʪʦ ʜʘʝʪ ʝʡ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ 
ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʦʚ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ACL ʚʘʞʝʥ ʧʦʨʷʜʦʢ ʥʘʩʪʨʦʡʢʠ ʧʨʘʚʠʣ, ʝʩʣʠ ʚʚʝʩʪʠ ʧʨʘʚʠʣʦ permit any any ʜʦ deny 
10.10.0.0/16, ʪʦ ʵʪʦ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ deny ʥʝ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʘ [5]. 

 

 
ʉʡʪ. 3. ʊʫʩʬʣʫʬʩʙ ʪʞʫʡ 

 
ʆʙʨʘʙʦʪʢʘ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʦʚ 
ʂʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʘʥʜʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʥʠ ʟʘʜʘʶʪ ʦʩʥʦʚʥʳʝ ʥʘʩʪʨʦʡʢʠ, ʥʘʧʨʠʤʝʨ, 
IP-ʘʜʨʝʩʘʮʠʷ, ʧʨʘʚʠʣʘ ʜʦʩʪʫʧʘ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʠ ʪʘʢ ʜʘʣʝʝ. ʇʨʠʯʝʤ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, 
ʯʪʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʣʠʯʘʝʪʩʷ ʩʠʥʪʘʢʩʠʩ ʢʦʤʘʥʜ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
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ʩʘʤʠ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ, ʜʣʷ ʢʘʞʜʦʡ ʥʘʩʪʨʦʡʢʠ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʪʝʢʩʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʘʢʠʝ 
ʬʘʡʣʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʦʰʠʙʢʘʤ, ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʙʦʷʤ ʠʣʠ ʥʘʨʫʰʝʥʠʷʤ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʪʘʢʠʝ ʬʘʡʣʳ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʜʣʷ ʦʙʨʘ-
ʙʦʪʢʠ [6]. ʅʦ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʚʩʝ ʬʘʡʣʳ ʠʤʝʶʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʢʦʤʘʥʜ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʦʧʠʩʘʥʥʳʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠʜʝʷ ʨʘʟʜʝʣʷʪʴ ʢʘʞʜʫʶ ʪʘʢʫʶ ʥʘʩʪʨʦʡʢʫ ʥʘ ʩʚʦʡ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ (ʨʠʩ. 2), ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʝʯʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʘʞʜʫʶ ʪʘʢʫʶ ʬʫʥʢʮʠʶ, ʯʪʦ-
ʙʳ ʩʪʨʦʠʪʴ ʵʪʘʣʦʥʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ ʜʣʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

 

 
ʉʡʪ. 2. ʍʬʦʣʯʡʧʦʙʤʵʦʴʞ ʚʤʧʣʡ 

 
ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ, ʙʫʜʝʪ ʦʧʠʩʘʥ ʧʨʦ-

ʮʝʩʩ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʳʨʳʭ ʜʘʥʥʳʭ, ʠʭ ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʦʙʫʯʝʥʠʠ. 
ɼʣʷ ʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʢʦʥʬʠʛʫʨʘʮʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ, ʛʦʪʦʚʳʝ ʠʟ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʵʢʩʧʦʨʪ ʠʟ ʨʝʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʥʳʝ ʬʘʡʣʳ 
ʧʨʦʭʦʜʷʪ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ: ʫʜʘʣʷʶʪʩʷ ʢʦʤʤʝʥʪʘʨʠʠ, ʣʠʰʥʠʝ ʧʨʦʙʝʣʳ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ. 
ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʩ ʧʦʤʦʱʴʶ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʛʫʣʷʨʥʳʭ 
ʚʳʨʘʞʝʥʠʡ, ʢʘʞʜʘʷ ʩʪʨʦʢʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʪʦʢʝʥʳ, ʥʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʘʜʨʝʩʘ, 
ʧʦʨʪʳ, ʦʧʝʨʘʪʦʨʳ ʠ ʪʘʢ ʜʘʣʝʝ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʜʘʥʥʳʝ ʪʦʢʝʥʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʯʠʩʣʦʚʳʝ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʣʠ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ, ʩʦʟʜʘʶʪʩʷ ʤʝʪʢʠ ʘʥʦʤʘʣʠʷ/ʥʦʨʤʘ ʥʘ ʫʨʦʚʥʝ 
ʙʣʦʢʘ, ʬʦʨʤʠʨʫʝʪʩʷ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ (train/val/test) ʠ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʤʦʜʝʣʠ ʜʣʷ ʦʙʫʯʝ-
ʥʠʷ. 

ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʝʝ ʧʘʨʘʤʝʪʨʦʚ 
ʆʜʠʥ ʮʠʢʣ ʦʙʫʯʝʥʠʷ ʨʘʚʝʥ ʦʜʥʦʡ epoch ï ʧʦʣʥʳʡ ʧʨʦʭʦʜ ʧʦ ʚʩʝʤ ʧʨʠʤʝʨʘʤ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ 

(ʧʦ ʚʩʝʤ butch). 
ʉʘʤʘ ʪʨʝʥʠʨʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ: forward-ʧʨʦʧʫʩʢ (ʩʝʪʴ ʧʦʣʫʯʘʝʪ butch ʧʨʠʟʥʘʢʦʚ ʠ ʚʳʜʘʝʪ ʧʨʝʜʩʢʘ-

ʟʘʥʠʷ), ʚʳʯʠʩʣʝʥʠʝ loss (ʩʝʪʴ ʩʨʘʚʥʠʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʧʨʝʜʩʢʘʟʘʥʠʷ ʩ ʤʝʪʢʘʤʠ), backward-ʧʨʦʧʫʩʢ (ʩʯʠ-
ʪʘʶʪʩʷ ʛʨʘʜʠʝʥʪʳ, ʪʦ ʝʩʪʴ, ʥʘ ʩʢʦʣʴʢʦ ʥʫʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʚʝʩ), ʦʧʪʠʤʠʟʘʪʦʨ (ʠʟʤʝʥʷʶʪʩʷ 
ʚʝʩʘ ʩ ʫʯʝʪʦʤ ʛʨʘʜʠʝʥʪʦʚ). 

ʇʦ ʠʪʦʛʫ ʪʨʝʥʠʨʦʚʢʠ ʩʯʠʪʘʝʪʩʷ train_loss, ʨʘʚʥʳʡ ʩʫʤʤʝ ʦʰʠʙʦʢ ʧʦ ʚʩʝʤ butch, ʜʝʣʝʥʥʳʤ ʥʘ ʯʠʩ-
ʣʦ ʧʨʠʤʝʨʦʚ, ʯʪʦʙʳ ʠʤʝʪʴ ʦʜʥʦ ʯʠʩʣʦ ʥʘ ʦʜʥʫ epoch. 

ʇʦʩʣʝ ʢʘʞʜʦʡ epoch ʩʝʪʴ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ñʙʝʟ ʦʙʫʯʝʥʠʷò ʠ ʧʨʦʭʦʜʠʪ ʧʦ valid ʥʘʙʦʨʫ, ʛʜʝ 
ʫʞʝ ʩʯʠʪʘʶʪʩʷ val_loss, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʣʠ ʦʙʱʝʝ ʧʦʚʝʜʝʥʠʝ ʩʝʪʠ ʥʝ ʥʘ ʪʝʭ ʞʝ ʜʘʥʥʳʭ, ʯʪʦ ʠ ʜʣʷ ʦʙʫʯʝ-
ʥʠʷ. 

ɽʩʣʠ val_loss ʥʘ ʪʝʢʫʱʝʡ epoch ʥʠʞʝ, ʯʝʤ ʥʘ ʚʩʝʭ ʧʨʝʜʳʜʫʱʠʭ, ʪʦ ʟʥʘʯʝʥʠʷ ʚʝʩʦʚ ʜʣʷ ʵʪʦʡ ʤʦ-
ʜʝʣʠ ʩʦʭʨʘʥʷʶʪʩʷ, ʦʩʪʘʚʣʷʷ ʣʫʯʰʫʶ ʚʝʨʩʠʶ. 

ʈʘʟʨʘʙʦʪʘʚ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʥʝʦʙʭʦʜʠʤʦ ʝʝ ʦʙʫʯʠʪʴ ʥʘ ʢʘʢʦʤ-ʪʦ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʚʢʣʶ-
ʯʘʝʪ ʚ ʩʝʙʷ ʵʪʘʣʦʥʥʳʝ ʠ ʘʥʦʤʘʣʴʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ, ʥʘʧʨʠʤʝʨ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥ 
ʧʨʠʤʝʨ 170 ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʦʚ acl_ipv4 (ʨʠʩ. 3). 
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ʉʡʪ. 3. ʆʙʚʧʩ ʣʧʦʭʡʜʬʩʙʯʡʧʦʦʴʮ ʭʙʢʤʧʛ 

 
ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʜʣʷ 

CNN+LSTM (cnn_filters (64), cnn_kernel (3), lstm_hidden (64), lstm_layers (2), dropout (0.3), lstm_dropout 
(0.2)), ʜʣʷ ʩʘʤʦʛʦ ʦʙʫʯʝʥʠʷ (batch_size (32), lr (0.0001), epochs (50)). 

ʅʠʞʝ (ʨʠʩ. 4) ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʜʣʷ ʪʘʢʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʠ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʦʙʫʯʝʥʠʷ. 

 

 
ʉʡʪ. 4. ʉʞʠʬʤʵʫʙʫ ʧʚʬʰʞʦʡʸ 

 
ʊʘʢʞʝ (ʨʠʩ. 5) ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ val_loss ʠ train_loss ʦʪ ʢʦʣʠʯʝʩʪʚʘ epochs. 
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ʉʡʪ. 5. ʀʙʛʡʪʡʥʧʪʫʵ ʨʧʫʞʩʵ ʧʫ epochs 

 
ʀʟ ʨʠʩ. 4 ʚʠʜʥʦ, ʯʪʦ ʤʦʜʝʣʴ ʭʦʨʦʰʦ ʨʘʩʧʦʟʥʘʝʪ ʘʥʦʤʘʣʠʠ, ʥʦ ʩʣʘʙʝʝ ʨʘʩʧʦʟʥʘʝʪ ʥʦʨʤʘʣʴʥʳʝ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ, ʯʪʦ ʚʠʜʥʦ ʠʟ ʚʳʚʦʜʘ ʢʦʤʘʥʜʳ (4 ʬʘʡʣʘ ʙʳʣʠ ʧʦʤʝʯʝʥʳ, ʢʘʢ ʘʥʦʤʘʣʴʥʳʝ, 
ʭʦʪʷ ʪʘʢʦʚʳʤʠ ʥʝ ʷʚʣʷʶʪʩʷ). ʅʦ ʚ ʦʙʱʝʤ ʚʠʜʝ f1-score ʩʦʩʪʘʚʣʷʝʪ 69%, ʯʪʦ ʥʝ ʩʦʚʩʝʤ ʧʣʦʭʦ, ʥʦ ʝʩʪʴ 
ʝʱʝ ʢʫʜʘ ʨʘʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʥʠʟʠʪʴ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʥʘ ʥʦʨʤʘʣʴʥʳʭ ʬʘʡʣʘʭ. 

ʀʟ ʨʠʩ. 5 ʚʠʜʠʤ, ʯʪʦ ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʙʠʣʴʥʫʶ ʠ ʛʣʫʙʦʢʫʶ ʩʭʦʜʠʤʦʩʪʴ ʙʝʟ ʧʨʠʟʥʘʢʦʚ 
ʧʝʨʝʦʙʫʯʝʥʠʷ (ʤʝʞʜʫ ʢʨʠʚʳʤʠ ʥʝʪ ʚʳʨʘʞʝʥʥʦʛʦ ʨʘʩʭʦʞʜʝʥʠʷ). ɺ ʧʝʨʚʳʝ 10-15 ʵʧʦʭ ʧʦʪʝʨʠ ʧʘʜʘʶʪ 
ʤʝʜʣʝʥʥʦ, ʥʦ ʫʞʝ ʩ 20-40 ʠʜʝʪ ʙʦʣʝʝ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʠ ʢ ʬʠʥʘʣʫ ʦʙʫʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 0,53 (train_los) ʠ 
0,49 (val_loss). 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʚʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʦʙʫʯʝ-
ʥʠʷ (cnn_filters (32), cnn_kernel (5), lstm_hidden (64), lstm_layers (1), dropout (0.5), lstm_dropout (0.2), 
batch_size (64), lr (0.0003), epochs (120)), ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʤʦʜʝʣʴ ʦʙʫʯʘʝʪʩʷ ʣʫʯʰʝ ʠ ʜʘʝʪ ʙʦʣʝʝ ʪʦʯ-
ʥʳʝ ʧʨʦʛʥʦʟʳ, ʵʪʦ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʧʦ ʛʨʘʬʠʢʫ ʧʦʪʝʨʴ (ʨʠʩ. 6). 

 

 
ʉʡʪ. 6. ɼʩʙʭʡʣ ʨʧʫʞʩʵ ʪ ʧʨʫʡʥʙʤʵʦʴʥʡ ʨʙʩʙʥʞʫʩʙʥʡ ʧʚʬʰʞʦʡʸ 

 
ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʠʷ 100 ʦʙʫʯʝʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʝʪʨʠʢ Precision, Recall, 

Accuracy, ROC AUC (ʨʠʩ. 7), ʠʩʭʦʜʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʤ ʩʫʜʠʪʴ, ʵʬʬʝʢʪʠʚʥʘ ʣʠ ʧʦʩʪʨʦʝʥʥʘʷ ʠ ʦʧʪʠʤʠ-
ʟʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ. 
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ʉʡʪ. 7. ʉʞʠʬʤʵʫʙʫʴ ʧʚʬʰʞʦʡʸ 

 
ʀʩʭʦʜʷ ʠʟ ʛʨʘʬʠʢʘ ʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʠʤ, ʯʪʦ ʧʦʜʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʤʦʜʝ-

ʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʫʯʝʥʠʷ. 
ɺʳʚʦʜʳ 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʳʭ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʦʚ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʙʠʚʘʪʴ ʠʭ ʥʘ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʝ ʙʣʦʢʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʝʪ ʟʘ ʩʚʦʶ ʬʫʥʢʮʠʶ, ʥʘʧʨʠʤʝʨ, ACL. 
ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʛʠʙʨʠʜʥʘʷ ʤʦʜʝʣʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ CNN+LSTM, ʢʦʪʦʨʘʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʣʦ-

ʢʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʘʥʥʳʭ (CNN) ʠ ʫʯʝʪ ʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ (LSTM). ʊʘʢʘʷ ʘʨʭʠʪʝʢ-
ʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥ-
ʥʳʭ ʬʘʡʣʘʭ. 

ɺ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʥʘ ʦʪʣʠʯʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʟʘʜʘʯʝʡ ʚʳʷʚʣʝʥʠʷ 
ʘʥʦʤʘʣʠʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʘʭ, ʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʜʨʘʟʫʤʝʚʘ-
ʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 100 ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʪʦʣʴʢʦ ʫʣʫʯʰʠʣʦ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 
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ɸʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ ʪʨʘʜʠʮʠʦʥʥʦ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳ-
ʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʪʘʢʠʝ ʢʘʢ: ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʥʝʰʥʠʤ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ, ʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘʤʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʡ. ɸʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʠʛ-
ʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʜʣʷ ʩʪʨʘʥʳ, ʪʘʢ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʫʩʣʦ-
ʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʥʘʨʘʩʪʘʥʠʷ ʚʥʝʰʥʠʭ ʫʛʨʦʟ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʬʦʨʤʠʨʦ-
ʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʮʝʥʠʪʴ ʪʝʢʫʱʠʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦ-
ʛʦ ʩʝʢʪʦʨʘ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʩʝʣʴʩʢʦʝ 
ʭʦʟʷʡʩʪʚʦ ʦʩʪʘʝʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʢ ʪʦʤʫ ʞʝ ʵʪʦ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʜʣʷ ʯʘʩʪʠ ʥʘʩʝ-
ʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʵʪʦ ʜʝʥʝʞʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʫ. ɺʦ-ʚʪʦʨʳʭ, ʩʝʣʴʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʪʨʘʥʘʭ ʉʅɻ 
ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʦʪʪʦʢʘ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʘ ʠ ʥʠʟʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʯʝʡ ʩʠʣʳ, ʯʪʦ ʪʨʝ-

ɹʦʦʧʫʙʯʡʸ: ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʫ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ʉʅɻ, ʧʨʦʙʣʝʤʘʭ ʠ ʠʤʝʶ-
ʱʠʤʩʷ ʧʝʨʩʧʝʢʪʠʚʘʤ ʚ ʝʛʦ ʨʘʟʚʠʪʠʠ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʨʝʦʜʦʣʝʥʠʷ ʪʨʫʜʥʦʩʪʝʡ ʚ 
ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩʪʨʘʥ ʉʅɻ ʠ ʟʘʪʨʦʥʫʪʘ ʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʚ ʟʝʤʣʝʜʝʣʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ, ʈʦʩʩʠʷ ʠ ʩʪʨʘʥʳ ʉʅɻ, ʵʢʦʥʦʤʠʢʘ, ʧʨʦʙʣʝʤʳ, ʛʦʩʫʜʘʨʩʪʚʦ, ʧʝʨ-
ʩʧʝʢʪʠʚʳ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʤʦʜʝʨʥʠʟʘʮʠʷ.  
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ʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ-
ʪʨʝʪʴʠʭ, ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʨʘʤʢʘʭ ʉʅɻ, ʚʩʪʫʧʣʝʥʠʝ ʩʪʨʘʥ ʚ ɺʩʝʤʠʨʥʫʶ ʪʦʨʛʦʚʫʶ ʦʨʛʘʥʠʟʘ-
ʮʠʶ (ɺʊʆ) ʠ ʜʨʫʛʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʚʳʟʦʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʛʨʘʨʥʦʛʦ 
ʩʝʢʪʦʨʘ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʩʪʨʘʥ ʉʅɻ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʘʜʘʧʪʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢ ʥʦʚʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚʢʣʶʯʘʷ ʛʣʦʙʘʣʠʟʘʮʠʶ, ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʠʷ ʚ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʝ ʠ ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʉʅɻ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʪʫʘʮʠʷ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʣʳʤ ʨʷ-
ʜʦʤ ʧʨʦʙʣʝʤ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɺ. ɺ. ʈʘʫ, ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʈʦʩʩʠʠ ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʧʝʨʝ-
ʞʠʚʘʣ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʝʨʴʸʟʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ 
ʨʦʛʘʪʦʛʦ, ʧʦʯʪʠ ʚʜʚʦʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1991 ʛʦʜʦʤ [1, c. 64], ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʝ-
ʨʴʸʟʥʳʭ ʧʨʦʙʣʝʤʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʩʪʨʘʥʳ. ʉʝʛʦʜʥʷ ʧʦʣʦʞʝʥʠʝ 
ʫʣʫʯʰʠʣʦʩʴ, ʦʜʥʘʢʦ ʚʩʸ ʝʱʸ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦʛʠʝ ʠʤʝʶʱʠʝʩʷ 
ʧʨʦʙʣʝʤʳ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ ʜʝʬʠʮʠʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʠʟʢʠʤ ʫʨʦʚ-
ʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ 
ʚ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ. 

ɺ ʩʪʨʘʥʘʭ ʉʅɻ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʦʯʝʥʴ ʧʦʭʦʞʠʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 
ʠʤʧʦʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝʭʚʘʪʢʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ 
ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʉʪʨʘʥʳ ʉʅɻ ʧʦʩʣʝ ʨʘʟʚʘʣʘ ʉʉʉʈ ʩʪʘʣʢʠʚʘ-
ʣʠʩʴ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʘʜʘʧʪʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢ ʫʩʣʦʚʠʷʤ ʨʳʥʦʯʥʦʡ ʠ ʛʣʦʙʘʣʠʟʠʨʦʚʘʥʥʦʡ ʵʢʦ-
ʥʦʤʠʢʠ ʠ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʥʝ ʙʳʣʠ ʨʝʰʝʥʳ ʜʦ ʩʠʭ ʧʦʨ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʦ ʜʣʷ ʈʦʩʩʠʠ, ʩʠʪʫʘʮʠʷ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʣʦʞʥʷ-
ʝʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʦʡ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʚʣʝʢʫʱʝʡ ʟʘ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʩʝʨʴʸʟʥʳʝ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʥʦ ʤʝʞʜʫ ʪʝʤ ʜʘʶʱʠʝ ʠ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ, ʦʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤ 
ʮʝʣʳʡ ʨʷʜ ʨʝʬʦʨʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʘ ʪʘʢʞʝ ʚʥʫʰʠʪʝʣʴʥʳʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 
ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʈʦʩʩʠʠ 
ʠ ʩʪʨʘʥ ʉʅɻ ʠʤʝʝʪ ʚʥʫʰʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʦʩʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, 
ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʨʦʩʪ ʤʠʨʦʚʦʛʦ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʝʛʦʜʥʷ ʚ ʨʘʟʚʠʪʠʠ ʘʛʨʘʨʥʦʡ ʩʬʝʨʳ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ, ʥʘʤʝʪʠʣʠʩʴ ʦʧʨʝʜʝʣʸʥ-
ʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ʊʘʢ, ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ ʠ ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʘʨʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʝʭʘ-
ʥʠʟʘʮʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʣʦʞʥʫʶ ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʩʪʨʘʥʳ ʉʅɻ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʦʩ-
ʩʠʷ, ʜʦʣʞʥʳ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ ʠʥʪʝʛʨʘʮʠʝʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʜʣʷ ʫʣʫʯ-
ʰʝʥʠʷ ʩʚʦʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʜʘʧʪʘʮʠʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢ ʵʪʠʤ 
ʫʩʣʦʚʠʷʤ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʪʦʨʛʦʚʣʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 
ʚʳʟʦʚʦʤ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. ʆʜʥʘʢʦ ʥʫʞʥʦ ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʚʩʪʫʧʣʝʥʠʝ ʩʪʨʘʥ ʉʅɻ ʚ ʨʘʟʣʠʯʥʳʝ 
ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʸʪ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢ ʠ ʫʛʨʦʟʳ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʳʭ 
ʘʛʨʘʨʥʳʭ ʵʢʦʥʦʤʠʢ, ʪʘʢ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʪʦʞʝ ʚʩʪʫʧʣʝʥʠʝ ʚ ɺʊʆ ʥʝʩʸʪ ʟʘ ʩʦʙʦʡ ʦʧʨʝʜʝʣʸʥʥʳʝ ʨʠʩʢʠ [2, 
ʩ.35, 36]. 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʵʢʩʧʦʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʧʦʩʣʝʜ-
ʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʦʨʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʩʪʨʘʥ ʉʅɻ, ʯʪʦ ʦʪʢʨʳ-
ʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʆʜʥʘʢʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʵʢʩ-
ʧʦʨʪʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʦʜʦʣʝʚʘʪʴ ʙʘʨʴʝʨʳ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʝʡ ʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʦ ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. ɺ ʫʩʣʦʚʠʷʭ ʨʳ-
ʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʨʦʣʠ ʯʘʩʪʥʳʭ 
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ʠʥʚʝʩʪʠʮʠʡ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʧʦʟʚʦʣʷ-
ʝʪ ʫʩʢʦʨʠʪʴ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʨʘʡʥʝ ʚʘʞ-
ʥʳ ʛʨʘʤʦʪʥʳʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʚ ʨʘʟʚʠʪʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʜʣʷ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫ-
ʶʱʠʝ ʧʨʦʙʣʝʤʳ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʧʣʦʭʠʤ ʧʦʜʩʧʦʨʴʝʤ ʚ ʨʘʟʚʠʪʠʠ, ʫʢʨʝʧʣʝʥʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 
ʚ ʈʦʩʩʠʠ, ʩʪʘʣʦ ʙʳ ʨʘʩʰʠʨʝʥʠʝ ʜʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʩʦʟʜʘʪʴ 
ʢʨʫʧʥʳʝ, ʩʠʣʴʥʳʝ, ʧʝʨʝʜʦʚʳʝ ʭʦʟʷʡʩʪʚʘ ʧʦʜ ʧʨʷʤʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʥʘʜʟʦʨʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢ-
ʪʫʨ, ʯʪʦ ʧʦʤʦʛʣʦ ʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʦʩʦʙʝʥʥʦ ʚ 
ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʨʫʜʥʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʈʘʩʰʠʨʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʚ 
ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʪʘʢʞʝ ʜʘʣʦ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʝʝ ʧʨʦʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʝʣʴ-
ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʝʝ ʨʘʩʧʦʨʷʞʘʪʴʩʷ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪʴ ʣʫʯʰʝ ʨʝʛʫ-
ʣʠʨʦʚʘʪʴ ʨʳʥʦʯʥʳʝ ʮʝʥʳ ʥʘ ʘʛʨʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʙʦʣʝʝ 
ʫʩʪʦʡʯʠʚ ʠ ʩʪʘʙʠʣʝʥ, ʧʦʵʪʦʤʫ ʝʛʦ ʨʘʩʰʠʨʝʥʠʝ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʜʣʷ ʩʪʨʘʥʳ ʠʤʝʝʪ ʜʦʚʦʣʴ-
ʥʦ ʙʦʣʴʰʦʝ ʠ ʩʝʨʴʸʟʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ 
ʦʪ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʙʣʝʤ, ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ, ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʩʫ-
ʜʘʨʩʪʚʘ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʫʩʧʝʰʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʳʥʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝʤ ʠ 
ʫʢʨʝʧʣʝʥʠʝʤ ʜʦʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɻʦʚʦʨʷ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʥʝʦʙʭʦʜʠʤʦ 
ʫʧʦʤʷʥʫʪʴ ʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʚ ʟʝʤʣʝʜʝʣʠʠ. ʉʝʛʦʜʥʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦ-
ʟʷʡʩʪʚʦ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ ʚʩʸ ʯʘʱʝ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶ-
ʱʠʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʝʨʴʸʟʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
ʦʩʦʙʝʥʥʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʨʦʣʴ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ɹɸɼʦʚ) ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ʀʭ ʧʨʠʤʝ-
ʥʝʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʭʨʘ-
ʥʠʪʴ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʕʪʠ 
ʩʨʝʜʩʪʚʘ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʏʪʦ ʞʝ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʪʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʠ ʯʝʤ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ? ʇʦ ʜʘʥʥʳʤ ʨʘʟ-
ʣʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ., ʙʠʦʧʨʝʧʘʨʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʞʠʚʳʭ ʠʣʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʝʪʘʙʦʣʠʪʦʚ, ʘ ʪʘʢʞʝ ʚʝʱʝʩʪʚ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʧʦ-
ʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʘʛʨʦʙʠʦʮʝʥʦʟʦʚ ʚ ʮʝʣʦʤ [3]. ɺ ʘʛ-
ʨʘʨʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʪʘʢʠʝ ʚʠʜʳ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʢʘʢ: ʘʟʦʪʬʠʢʩʠʨʫ-
ʶʱʠʝ ʙʘʢʪʝʨʠʠ (ʥʘʧʨʠʤʝʨ, Azotobacter spp.), ʬʦʩʬʦʨʤʦʙʠʣʠʟʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʙʠʦʬʫʥʛʠʮʠʜʳ 
ʥʘ ʦʩʥʦʚʝ Trichoderma ʠ Bacillus spp., ʘ ʪʘʢʞʝ ʄʝʪʘʙʘʢʪʝʨʠʥ, ɸʢʪʘʨʦʬʠʪ 1,8, ɹʠʦʩʪʠʤʫʣʷʪʦʨ ɸʤʠʥʦ 
(Azotobacter vinelandii AV42ɾ), ɹʠʦʤʘʩʩʘ Bacillus megaterium subsp. Terra, ʢʦʪʦʨʳʝ, ʥʘʧʨʠʤʝʨ, ʭʦʨʦʰʦ 
ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʚ ʈʷʟʘʥʩʢʦʡ ʦʙʣʘʩʪʠ [4, ʩ. 505]. ʉʦʟʜʘʥʠʝ ʙʘʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ 
ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʘ, ʥʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 
ʪʘʢʠʭ ʘʚʪʦʨʦʚ ʢʘʢ ɼʫʙʨʦʚʩʢʘʷ ʅ.ʅ. ʊʘʢʠʝ ʢʦʤʧʦʟʠʮʠʠ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ, ʥʘʧʨʠʤʝʨ, ʚ ʙʦʨʴʙʝ ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʬʫʟʘʨʠʦʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ 
ʛʨʠʙʦʤ Fusarium tricinctum [5, ʩ. 48-49]. 

ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʤʝʝʪ ʨʷʜ ʥʝʩʦʤʥʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ, ʩʥʠʞʝʥʠʝ ʵʢʦʣʦ-
ʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠʣʠ 
ʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʦʧʨʝʜʝʣʸʥʥʳʝ 
ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʉʨʝʜʠ ʥʠʭ ð ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 
ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʩʪʨʦʛʠʭ ʨʝ-
ʛʣʘʤʝʥʪʦʚ ʠʭ ʚʥʝʩʝʥʠʷ ʚ ʧʦʯʚʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʫʯʠʪʳʚʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʦʯʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʉʅɻ, ʧʦʪʝʥʮʠʘʣ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʜʦʣʞʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 
ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʙʘ-
ʟʳ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʨʝʧʘʨʘʪʳ ʢ ʫʩʣʦʚʠʷʤ ʢʦʥʢʨʝʪʥʳʭ ʟʦʥ ʟʝʤʣʝʜʝʣʠʷ, ʫʯʠʪʳʚʘʷ ʢʣʠʤʘʪʠʯʝʩʢʫʶ 
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ʩʧʝʮʠʬʠʢʫ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʝʛʠʦʥʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʥʝʦʙʭʦʜʠʤʘ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʜʣʷ çʙʠʦʣʦʛʠʟʘʮʠʠè ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʚʢʣʶʯʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʩʠʩʪʝ-
ʤʫ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʨʤʘʪʠʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 
ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʙʘʢʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʤʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ. 
ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʟʘʱʠʪʳ ʠ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠ 
ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ ʠ ʙʠʦʧʨʝʧʘʨʘʪʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘ-
ʩʪʴʶ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʀʭ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ 
ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 
ʩʥʠʞʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʩʚʦʜʷ ʢ ʤʠʥʠʤʫʤʫ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʠʩʪʦʱʝʥʠʝ 
ʧʦʯʚ, ʚʳʟʚʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʝʩʩʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  

ʇʦʜʳʪʦʞʠʚʘʷ, ʥʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ʉʅɻ 
ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ ʨʷʜʘ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ ʤʦʜʝʨʥʠʟʘʮʠʷ 
ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʷ ʢ ʫʩʣʦʚʠʷʤ ʛʣʦʙʘʣʠʟʘʮʠʠ. 
ɺʘʞʥʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʣʫʯ-
ʰʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʀʥʪʝʛʨʘʮʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠ-
ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʫʜʫʪ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʘʛʨʘʨʥʦʛʦ ʩʝʢ-
ʪʦʨʘ ʚ ʩʪʨʘʥʘʭ ʉʅɻ. ɺ ʙʫʜʫʱʝʤ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠ-
ʣʠʟʘʮʠʠ ʠ ʨʦʩʪʘ ʚ ʩʪʨʘʥʘʭ ʉʅɻ, ʝʩʣʠ ʙʫʜʝʪ ʫʩʧʝʰʥʦ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʊʘʢʞʝ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʥʝʦʙʭʦʜʠʤʘ 
ʰʠʨʦʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʚ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠ-
ʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʳ ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʝʡ ʫʩʪʦʡʯʠ-
ʚʦʩʪʠ ʢʫʣʴʪʫʨ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʠʭ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʜʥʳʭ ʭʠʤʠ-
ʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.  
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ǡǪǧǾǬǧǤ ǠǧǭǰǱǧǫǲǪǾǱǭǯǭǡ Ǭǟ 
ǮǯǭǯǟǰǱǟǬǧǤ ǰǤǫǾǬ 

ǱǿȏǿȐȍȁǿ ǟȌȓȇȐǿ ǡǿȐȇȊțȄȁȌǿ, 
ǱȇȔȍȌȍȁ ǟȌȑȍȌ ǟȌȃȏȄȄȁȇȖ 

ʩʪʫʜʝʥʪʳ  
ʌɻɹʆʋ ɺʆ çʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

 ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʇ.ʇ. ʉʝʤʝʥʦʚʘ-ʊʷʥ-ʐʘʥʩʢʦʛʦè 
 

 
ɻʘʨʤʦʥʠʯʥʦʝ ʠ ʚʩʝʩʪʦʨʦʥʥʝʝ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʝʸ ʟʘʱʠʪʳ, ʥʦ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʩʝʤʠ ʘʩʧʝʢʪʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʚʝʨʝʥʥʳʝ ʤʝʪʦʜʳ ʩʝʣʝʢʮʠʠ ʠ 
ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʨʠ-
ʨʦʜʥʦʛʦ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʩʧʦʩʦʙʥʳ ʨʝʛʫʣʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦ-
ʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʫʣʫʯʰʘʪʴ ʠʭ ʘʜʘʧʪʘʮʠʶ ʢ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʳ-
ʨʘʱʠʚʘʥʠʷ, ʧʦʤʦʛʘʪʴ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʪʨʝʩʩʘʤʠ, ʯʪʦ ʚ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 
ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ [5]. 

ʇʨʠ ʛʨʘʤʦʪʥʦʤ ʚʳʙʦʨʝ ʵʪʠ ʚʝʱʝʩʪʚʘ ʧʦʤʦʛʘʶʪ ʫʩʪʨʘʥʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʨʝʩʩʦʚ ʫ ʨʘʩʪʝʥʠʡ, ʩ ʢʦ-
ʪʦʨʳʤʠ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʦʙʳʯʥʳʝ ʘʛʨʦʭʠʤʠʢʘʪʳ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʨʘʩʪʠʪʝʣʴʥʳʭ 
ʛʦʨʤʦʥʦʚ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʠʣʠ ʟʘʤʝʜʣʠʪʴ ʨʘʟʚʠʪʠʝ ʠ ʩʦʟʨʝʚʘʥʠʝ, ʧʦʚʳ-
ʩʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ, ʘ ʪʘʢʞʝ ʧʨʦʜʣʠʪʴ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʧʣʦʜʦʚ ʠ ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʵʬʬʝʢʪʳ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʠʤʫʣʷʪʦʨʳ ï ʵʪʦ ʚʝʱʝʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʨʝʤʝʥʥʦ ʩʪʠ-
ʤʫʣʠʨʫʶʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʟʘ ʩʯʸʪ ʘʢʪʠʚʥʦʛʦ ʜʝʣʝʥʠʷ ʢʣʝʪʦʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʘ 
ʵʬʬʝʢʪʠʚʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʦʙʣʘʩʪʴʶ, ʩʚʷʟʘʥ-
ʥʦʡ ʩ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʜʘʞʝ ʚ ʦʯʝʥʴ ʤʘʣʳʭ ʜʦʟʘʭ ʠ ʧʦʤʦʛʘʶʪ ʟʘʱʠ-
ʱʘʪʴ ʨʘʩʪʝʥʠʷ ʦʪ ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩʦʚ. ʊʘʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝ-
ʱʝʩʪʚʘʭ, ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʥʝʢʦʨʥʝʚʳʭ ʠ ʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ, ʘ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʠʭ ʢʣʘʩʩʠʬʠ-
ʢʘʮʠʷ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ. ʇʨʝʜʣʦʞʝʥʘ ʨʘʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʩʪʠ-
ʤʫʣʷʪʦʨʦʚ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʧʨʠʤʝʥʝʥʠʶ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɹʠʦʩʪʠʤʫʣʷʪʦʨʳ, ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, ʚʩʭʦʞʝʩʪʴ, ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ, ʬʠʪʦʛʦʨʤʦ-
ʥʳ, ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʬʫʣʴʚʦʢʠʩʣʦʪʳ, ʵʢʩʪʨʘʢʪʳ ʚʦʜʦʨʦʩʣʝʡ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ, 
ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ. 
 

THE INFLUENCE OF BIOSTIMULANTS ON SEED GERMINATION 
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Abstract: This article discusses biological plant growth stimulants, their classification, and their effect on seed 
germination. A rational scheme for the use of biostimulants for favorable plant growth and recommendations 
for their use are proposed. 
Keywords: Biostimulants, seed germination, seed priming, seedling vigor, seedling establishment, plant 
growth regulators (PGRs), humic substances (HS), fulvic acids (FA), seaweed extracts (SWE), protein hydrol-
ysates (PH), amino acids, seed treatment, abiotic stress tolerance, seed enhancement. 
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ʪʘʢʞʝ ʦʧʨʳʩʢʠʚʘʥʠʷ ʟʘʚʷʟʝʡ ʠ ʧʣʦʜʦʚ. [2, ʩ. 150]. 
ʇʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ï ʵʪʦ ʢʨʠʪʠʯʝʩʢʠʡ ʵʪʘʧ ʚ ʞʠʟʥʠ ʨʘʩʪʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʩʧʝʰʥʦʩʪʴ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʢʦʥʝʯʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ, ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʛʝʥʝʪʠʢʠ ʩʝʤʝʥʠ, ʥʘʣʠʯʠʷ 
ʚʣʘʛʠ, ʢʠʩʣʦʨʦʜʘ, ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʭ ʛʦʨʤʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʦʚʨʝʤʝʥ-
ʥʦʤ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ. 
ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʤʦ ʠʭ ʚʣʠʷʥʠʝ ʠʤʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ï ʧʨʦʨʘʩʪʘʥʠʠ ʩʝʤʷʥ. 

ɹʠʦʩʪʠʤʫʣʷʪʦʨʳ ï ʵʪʦ ʥʝ ʫʜʦʙʨʝʥʠʷ (ʦʥʠ ʥʝ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʦʩʥʦʚʥʳʭ ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ), ʘ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʦʯʝʥʴ ʤʘʣʳʭ ʜʦʟʘʭ ʩʧʦʩʦʙʩʪʚʫʶʪ: 

1.  ʉʪʠʤʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʫʩʠʣʠʚʘʶʪ ʜʳʭʘʥʠʝ, ʩʠʥʪʝʟ ʙʝʣʢʦʚ ʠ ʬʝʨʤʝʥʪʦʚ, 
ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ. 

2.  ʇʦʚʳʰʝʥʠʶ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ: ʧʦʤʦʛʘʶʪ ʩʝʤʝʥʘʤ ʠ ʧʨʦʨʦʩʪʢʘʤ ʣʝʛʯʝ ʧʝʨʝʥʦʩʠʪʴ ʥʝʙʣʘ-
ʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ (ʭʦʣʦʜ, ʟʘʩʫʭʫ, ʟʘʩʦʣʝʥʠʝ, ʧʘʪʦʛʝʥʳ). 

3.  ʋʣʫʯʰʝʥʠʶ ʫʩʚʦʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ: ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝ-
ʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʢʘʢ ʠʟ ʟʘʧʘʩʦʚ ʩʘʤʦʛʦ ʩʝʤʝʥʠ, ʪʘʢ ʠ ʠʟ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

4.  ʋʩʠʣʠʚʘʥʠʶ ʢʦʨʥʝʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʘ. 
ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʤʥʦʛʦʛʨʘʥʝʥ ʠ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʩʦʩʪʘʚʘ: 
1. ɸʢʪʠʚʘʮʠʷ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ. 
ɻʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʫʩʠʣʠʚʘʶʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ ʟʘʨʦʜʳʰʘ, ʩʧʦʩʦʙ-

ʩʪʚʫʷ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʠ ʧʦʣʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʚʦʜʳ ï ʢʣʶʯʝʚʦʤʫ ʬʘʢʪʦʨʫ ʥʘʙʫʭʘʥʠʷ ʠ ʟʘʧʫʩʢʘ ʧʨʦʨʘʩ-
ʪʘʥʠʷ. ʉʪʠʤʫʣʠʨʫʶʪ ʩʠʥʪʝʟ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ (ʘʤʠʣʘʟ, ʧʨʦʪʝʘʟ), ʢʦʪʦʨʳʝ ʨʘʩʱʝʧʣʷʶʪ ʟʘ-
ʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ ʵʥʜʦʩʧʝʨʤʘ ʠʣʠ ʩʝʤʷʜʦʣʝʡ (ʢʨʘʭʤʘʣ, ʙʝʣʢʠ, ʞʠʨʳ) ʜʦ ʧʨʦʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʜʦʩʪʫʧ-
ʥʳʭ ʜʣʷ ʧʠʪʘʥʠʷ ʟʘʨʦʜʳʰʘ. 

ɸʤʠʥʦʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ ʜʣʷ ʙʝʣʢʦʚ ʠ ʬʝʨʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʦ-
ʩʪʘ ʟʘʨʦʜʳʰʘ. ʊʘʢʞʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʭʝʣʘʪʠʨʫʶʱʠʝ ʘʛʝʥʪʳ, ʫʣʫʯʰʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

2.  ʈʝʛʫʣʷʮʠʷ ʬʠʪʦʛʦʨʤʦʥʘʣʴʥʦʛʦ ʙʘʣʘʥʩʘ. 
ɻʠʙʙʝʨʝʣʣʠʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʢʪʠʚʠʨʫʶʪ ʛʝʥʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʩʠʥʪʝʟ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, Ŭ-ʘʤʠʣʘʟʳ), ʟʘʧʫʩʢʘʷ ʤʦʙʠʣʠʟʘʮʠʶ ʟʘʧʘʩʥʳʭ ʚʝʱʝʩʪʚ. ʉʪʠʤʫʣʠʨʫʶʪ ʨʘʩʪʷʞʝ-
ʥʠʝ ʢʣʝʪʦʢ. 

ɸʫʢʩʠʥʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʝʣʝʥʠʶ ʢʣʝʪʦʢ ʚ ʪʦʯʢʘʭ ʨʦʩʪʘ ʟʘʨʦʜʳʰʘ ʠ ʥʘʯʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʢʦʨʥʷ. 
ʎʠʪʦʢʠʥʠʥʳ ʩʪʠʤʫʣʠʨʫʶʪ ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ, ʩʥʠʤʘʶʪ ʘʧʠʢʘʣʴʥʦʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ (ʩʧʦʩʦʙʩʪʚʫʷ 

ʨʘʟʚʠʪʠʶ ʙʦʢʦʚʳʭ ʢʦʨʝʰʢʦʚ), ʟʘʤʝʜʣʷʶʪ ʩʪʘʨʝʥʠʝ ʪʢʘʥʝʡ. 
ʄʥʦʛʠʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ (ʦʩʦʙʝʥʥʦ ʥʘ ʦʩʥʦʚʝ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ ʠʣʠ ʩʦʜʝʨʞʘʱʠʝ ʵʢʩʪʨʘʢʪʳ 

ʨʘʩʪʝʥʠʡ) ʩʦʜʝʨʞʘʪ ʧʨʠʨʦʜʥʳʝ ʬʠʪʦʛʦʨʤʦʥʳ (ʘʫʢʩʠʥʳ, ʛʠʙʙʝʨʝʣʣʠʥʳ, ʮʠʪʦʢʠʥʠʥʳ) ʠʣʠ ʠʭ ʘʥʘʣʦʛʠ. 
ɹʠʦʩʪʠʤʫʣʷʪʦʨʳ ʧʦʤʦʛʘʶʪ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʛʦʨʤʦʥʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʦʨʘʩʪʘʥʠʶ (ʛʠʙʙʝ-
ʨʝʣʣʠʥʳ, ʮʠʪʦʢʠʥʠʥʳ) ʠ ʧʦʜʘʚʣʷʶʱʠʭ ʝʛʦ (ʘʙʩʮʠʟʦʚʘʷ ʢʠʩʣʦʪʘ - ɸɹʂ). 

3.  ʆʙʝʩʧʝʯʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. 
ʅʝʢʦʪʦʨʳʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ ʦʙʦʛʘʱʝʥʳ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ (ʮʠʥʢ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ, ʙʦʨ, ʤʦʣʠʙʜʝʥ) 

ʚ ʭʝʣʘʪʥʦʡ ʬʦʨʤʝ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʤʥʦʛʠʭ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʜʳ-
ʭʘʥʠʷ, ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʘʢʪʠʚʠʨʫʷ ʤʝʪʘʙʦʣʠʟʤ ʧʨʦʨʘʩʪʘʶʱʝʛʦ ʩʝʤʝʥʠ. 

4.  ʇʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ. 
ɹʠʦʩʪʠʤʫʣʷʪʦʨʳ (ʦʩʦʙʝʥʥʦ ʛʫʤʠʥʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʵʢʩʪʨʘʢʪʳ ʚʦʜʦʨʦʩʣʝʡ, ʥʝʢʦʪʦʨʳʝ ʘʤʠʥʦʢʠʩʣʦ-

ʪʳ) ʠʥʜʫʮʠʨʫʶʪ ʩʠʥʪʝʟ ʟʘʱʠʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʦʩʤʦʧʨʦʪʝʢʪʦʨʦʚ, ʩʪʨʝʩʩʦʚʳʭ ʙʝʣʢʦʚ), 
ʧʦʤʦʛʘʷ ʩʝʤʝʥʘʤ ʧʨʝʦʜʦʣʝʪʴ ʩʪʨʝʩʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʥʝʜʦʩʪʘʪʢʦʤ ʚʣʘʛʠ ʠʣʠ ʟʘ-
ʩʦʣʝʥʥʦʩʪʴʶ ʧʦʯʚʳ, ʯʪʦ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʠʟʢʦʡ ʚʩʭʦʞʝʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ: 
ï ɻʫʤʠʥʦʚʳʝ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪʳ ʧʦʣʫʯʘʶʪ ʠʟ ʪʦʨʬʘ, ʙʫʨʦʛʦ ʫʛʣʷ, ʩʘʧʨʦʧʝʣʷ, ʚʝʨʤʠʢʦʤʧʦʩʪʘ. ʆʥʠ 

ʫʣʫʯʰʘʶʪ ʚʩʭʦʞʝʩʪʴ, ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ, ʥʘʯʘʣʴʥʳʡ ʨʦʩʪ ʢʦʨʥʝʡ. 
ï ʕʢʩʪʨʘʢʪʳ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ ʙʦʛʘʪʳ ʬʠʪʦʛʦʨʤʦʥʘʤʠ (ʦʩʦʙʝʥʥʦ ʮʠʪʦʢʠʥʠʥʘʤʠ), ʘʤʠʥʦʢʠʩ-

ʣʦʪʘʤʠ, ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ, ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʕʬʬʝʢʪʠʚʥʳ ʜʣʷ ʩʥʷʪʠʷ ʩʪʨʝʩʩʘ ʠ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʨʘʩʪʘ-
ʥʠʷ. 



134 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ï ɸʤʠʥʦʢʠʩʣʦʪʳ ʠ ʠʭ ʩʤʝʩʠ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʛʠʜʨʦʣʠʟʘ ʙʝʣʢʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ 
ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɹʳʩʪʨʦ ʫʩʚʘʠʚʘʶʪʩʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʵʥʝʨʛʠʶ. 

ï ʄʠʢʨʦʙʥʳʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ ï ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʝʟʥʳʭ ʙʘʢʪʝʨʠʡ (ʨʠʟʦʙʘʢʪʝʨʠʠ, ʩʪʠ-
ʤʫʣʠʨʫʶʱʠʝ ʨʦʩʪ ʨʘʩʪʝʥʠʡ) ʠʣʠ ʛʨʠʙʦʚ (ʤʠʢʦʨʠʟʥʳʝ). ʍʦʪʷ ʠʭ ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʟʞʝ, 
ʥʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʨʘʩʪʘʥʠʶ ʯʝʨʝʟ ʩʠʥʪʝʟ ʬʠʪʦʛʦʨʤʦʥʦʚ ʠʣʠ ʧʦʜʘʚʣʝʥʠʝ 
ʧʘʪʦʛʝʥʦʚ. 

ï ʍʠʪʠʥ ʠ ʭʠʪʦʟʘʥ ʧʦʣʫʯʘʶʪ ʠʟ ʧʘʥʮʠʨʝʡ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠʣʠ ʛʨʠʙʦʚ. ʉʪʠʤʫʣʠʨʫʶʪ ʟʘʱʠʪʥʳʝ ʨʝ-
ʘʢʮʠʠ ʠ ʨʦʩʪ. 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʯʪʦ ʜʘʝʪ ʨʘʟʥʳʡ ʵʬʬʝʢʪ ʥʘ 
ʨʘʩʪʝʥʠʷ: 

1. ɿʘʤʘʯʠʚʘʥʠʝ. ʉʝʤʝʥʘ ʧʦʛʨʫʞʘʶʪ ʚ ʨʘʩʪʚʦʨ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ (ʦʪ ʥʝ-
ʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ ʩʫʪʦʢ). 

2. ʀʥʢʨʫʩʪʘʮʠʷ/ʆʙʨʘʙʦʪʢʘ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʤʠ ʩʦʩʪʘʚʘʤʠ. ʅʘ ʩʝʤʝʥʘ ʥʘʥʦʩʷʪ ʪʦʥʢʠʡ ʩʣʦʡ, ʩʦ-
ʜʝʨʞʘʱʠʡ ʙʠʦʩʪʠʤʫʣʷʪʦʨ, ʬʫʥʛʠʮʠʜ, ʠʥʩʝʢʪʠʮʠʜ ʠ ʢʣʝʷʱʝʝ ʚʝʱʝʩʪʚʦ. 

3. ʆʧʫʜʨʠʚʘʥʠʝ. ʉʝʤʝʥʘ ʩʤʝʰʠʚʘʶʪ ʩ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʤ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʤ. 
4. ɻʠʜʨʦʧʦʥʥʦʝ ʧʨʦʨʘʱʠʚʘʥʠʝ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʚʦʨʦʚ ʩ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ. 
ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʠʦʩʪʠʤʫʣʷʪʦʨʘʤʠ: 
1.  ʋʚʝʣʠʯʝʥʠʝ ʚʩʭʦʞʝʩʪʠ. ʇʨʦʮʝʥʪ ʩʝʤʷʥ, ʜʘʶʱʠʭ ʥʦʨʤʘʣʴʥʳʝ ʧʨʦʨʦʩʪʢʠ, ʚʦʟʨʘʩʪʘʝʪ ʥʘ 5-30% 

ʠ ʙʦʣʝʝ, ʦʩʦʙʝʥʥʦ ʫ ʩʝʤʷʥ ʩ ʥʠʟʢʦʡ ʧʨʠʨʦʜʥʦʡ ʚʩʭʦʞʝʩʪʴʶ ʠʣʠ ʭʨʘʥʠʚʰʠʭʩʷ ʜʦʣʛʦʝ ʚʨʝʤʷ. 
2.  ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ. ʉʝʤʝʥʘ ʧʨʦʨʘʩʪʘʶʪ ʙʳʩʪʨʝʝ ʠ ʜʨʫʞʥʝʝ (ʥʘ 1-4 ʜʥʷ ʨʘʥʴʰʝ 

ʢʦʥʪʨʦʣʴʥʳʭ). ʕʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʨʦʚʥʝʥʥʳʭ ʚʩʭʦʜʦʚ ʠ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝ-
ʩʪʚʘ ʧʝʨʝʜ ʩʦʨʥʷʢʘʤʠ. 

3.  ʋʩʠʣʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ. ʌʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʤʦʱʥʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ (ʫʚʝ-
ʣʠʯʠʚʘʝʪʩʷ ʜʣʠʥʘ ʠ ʤʘʩʩʘ ʢʦʨʥʝʡ), ʫʩʢʦʨʷʝʪʩʷ ʨʦʩʪ. 

4.  ʇʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʨʦʩʪʢʦʚ. ʆʙʨʘʙʦʪʘʥʥʳʝ ʩʝʤʝʥʘ ʜʘʶʪ ʧʨʦʨʦʩʪʢʠ, ʣʫʯʰʝ ʧʝʨʝʥʦ-
ʩʷʱʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ, ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ, ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ, ʧʦʨʘʞʝʥʠʝ ʧʦʯʚʝʥʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ 
ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. 

5.  ʋʣʫʯʰʝʥʠʝ ʧʨʠʞʠʚʘʝʤʦʩʪʠ ʨʘʩʩʘʜʳ. ɹʦʣʝʝ ʩʠʣʴʥʳʝ ʠ ʟʜʦʨʦʚʳʝ ʧʨʦʨʦʩʪʢʠ ʣʫʯʰʝ ʧʝʨʝʥʦʩʷʪ 
ʧʝʨʝʩʘʜʢʫ. 

ɺʘʞʥʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ: 
ɼʦʟʠʨʦʚʢʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʯʝʥʴ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʇʨʝ-

ʚʳʰʝʥʠʝ ʜʦʟʳ ʤʦʞʝʪ ʜʘʪʴ ʦʙʨʘʪʥʳʡ ʵʬʬʝʢʪ ï ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʠʣʠ ʜʘʞʝ ʛʠʙʝʣʴ ʟʘʨʦʜʳʰʘ. 
ʂʘʯʝʩʪʚʦ ʧʨʝʧʘʨʘʪʦʚ. ʈʳʥʦʢ ʥʘʩʳʱʝʥ ʧʨʦʜʫʢʪʘʤʠ ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʕʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʭʦʨʦʰʦ 

ʦʯʠʱʝʥʥʳʝ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʦʪ ʥʘʜʝʞʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ɺʠʜʦʚʳʝ ʠ ʩʦʨʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʈʝʘʢʮʠʷ ʩʝʤʷʥ ʨʘʟʥʳʭ ʢʫʣʴʪʫʨ ʠ ʜʘʞʝ ʩʦʨʪʦʚ ʦʜʥʦʡ ʢʫʣʴʪʫʨʳ 

ʥʘ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. 
ʋʩʣʦʚʠʷ ʩʨʝʜʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʘ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠʣʠ 

ʥʘ ʩʝʤʝʥʘʭ ʩ ʧʦʥʠʞʝʥʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴʶ. ɺ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʩʪ ʤʦʞʝʪ ʙʳʪʴ ʥʝʟʥʘʯʠ-
ʪʝʣʴʥʳʤ. 

ʅʝ ʟʘʤʝʥʘ, ʘ ʜʦʧʦʣʥʝʥʠʝ. ɹʠʦʩʪʠʤʫʣʷʪʦʨʳ ʥʝ ʟʘʤʝʥʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʯʝ-
ʩʪʚʝʥʥʳʭ ʩʝʤʷʥ, ʩʦʙʣʶʜʝʥʠʷ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʦʩʥʦʚʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʙʨʘʙʦʪʢʫ 
ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʪ ʦʜʥʦʛʦ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟ. ʇʨʝʧʘʨʘʪʳ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʨʘʟʚʠʪʠʷ. ʉʪʠʤʫʣʷʪʦʨʳ ʠ ʨʝʛʫ-
ʣʷʪʦʨʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʨʘʩʪʚʦʨʦʚ ʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩ-
ʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ ʩʣʝʜʦʚʘʪʴ ʠʥʩʪʨʫʢʮʠʷʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʵʢʦʣʦ-
ʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʛʨʦʧʨʠʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. ɺʦʟʜʝʡʩʪʚʫʷ ʥʘ ʢʣʶʯʝʚʳʝ ʬʠ-
ʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʙʠʦʩʪʠʤʫʣʷʪʦʨʳ ʩʧʦʩʦʙʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʚʩʭʦ-
ʞʝʩʪʠ ʠ ʵʥʝʨʛʠʠ ʧʨʦʨʘʩʪʘʥʠʷ, ʫʩʢʦʨʠʪʴ ʧʦʷʚʣʝʥʠʝ ʜʨʫʞʥʳʭ ʠ ʩʠʣʴʥʳʭ ʚʩʭʦʜʦʚ, ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 
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ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʠʩʢ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʦ-
ʩʪʘʚʦʚ, ʦʧʪʠʤʠʟʘʮʠʶ ʤʝʪʦʜʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʛʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠʭ ʜʝʡ-
ʩʪʚʠʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʧʨʦʨʘʩʪʘʥʠʷ. 
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ǭǰǭǠǤǬǬǭǰǱǧ ǩǭǬǰǱǯǲǩǵǧǧ 
ǬǤǭǪǧǱǧǶǤǰǩǧǴ ǥǧǪǧǸ 
ǡǟǯǳǭǪǭǫǤǤǡǰǩǭǨ ǰǱǭǾǬǩǧ Ǭǟ ǮǯǧǫǤǯǤ 
ǰǪǭǾ 0ǟ 

ǦȒȀȉȍȁǿ ǣȇǿȌǿ ǟȊȄȉȐȄȄȁȌǿ  
ʩʪʫʜʝʥʪ  

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ   
 

 
ʅʝʦʣʠʪʠʯʝʩʢʘʷ ʩʪʦʷʥʢʘ ɺʘʨʬʦʣʦʤʝʝʚʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʅʦʚʦʫʟʝʥʩʢʦʤ ʨʘʡʦʥʝ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʙʣʠʟʠ ʩʝʣʘ ʃʦʭʤʦʪʦʚʢʘ (6 ʢʤ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ), ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʄʘʣʳʡ ʋʟʝʥʴ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʩʦʟʜʘʥʦ ɺʘʨʬʦʣʦʤʝʝʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ [3, ʩ. 1]. ʇʦ ʣʝʚʦʤʫ 
ʙʝʨʝʛʫ ʨʝʢʠ ʄʘʣʳʡ ʋʟʝʥʴ ʨʘʩʧʦʣʦʞʝʥʘ ʛʨʫʧʧʘ ʢʨʫʧʥʳʭ ʣʠʤʘʥʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʩ ʨʝʢʦʡ ʧʨʦʪʦʢʘʤʠ. ɺ 
ʫʩʪʴʝ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʪʦʢʦʚ ʨʘʩʧʦʣʦʞʝʥʘ ʩʪʦʷʥʢʘ. 

ʉʪʨʘʪʠʛʨʘʬʠʷ ɺʘʨʬʦʣʦʤʝʝʚʩʢʦʡ ʩʪʦʷʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʫʣʴʪʫʨʥʳʤʠ ʥʘʧʣʘʩʪʦʚʘʥʠʷʤʠ, ʤʘʢʩʠ-
ʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ (2,2 ʤ) ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʩʢʦʧʘ. ʅʘʧʣʘʩʪʦʚʘʥʠʷ ʥʝʦʜʥʦʨʦʜ-
ʥʳ ʚ ʧʣʘʥʝ. ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʚʳʜʝʣʷʶʪʩʷ 4 ʩʣʦʷ: ʚʝʨʭʥʠʡ (1), 2 ʩʨʝʜʥʠʭ (2ɸ ʠ 2ɹ) ʠ ʥʠʞʥʠʡ (3) [2, c. 15]. 

ɺ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ɺʘʨʬʦʣʦʤʝʝʚʩʢʦʡ ʩʪʦʷʥʢʠ ʧʨʝʦʙʣʘʜʘʝʪ ʩʨʝʜʥʠʡ ʩʣʦʡ. ʆʥ ʦʩʦʙʝʥʥʦ 
ʙʦʛʘʪ ʥʘʭʦʜʢʘʤʠ, ʘ ʝʛʦ ʤʦʱʥʦʩʪʴ ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʝʪ 1,5 ʤ. ʕʪʦʪ ʩʣʦʡ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 2 ʭʨʦʥʦʣʦʛʠʯʝ-
ʩʢʠʭ ʛʦʨʠʟʦʥʪʘ: ʥʠʞʥʠʡ (2ɹ) ʠ ʚʝʨʭʥʠʡ (2ɸ). ʉʣʦʡ 2ɸ, ʧʨʦʩʣʝʞʠʚʘʝʤʳʡ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʨʘʩʢʦʧʘ, ʦʪʣʠ-
ʯʘʝʪʩʷ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʴʶ ʦʩʪʘʪʢʦʚ ʧʦʟʜʥʝʥʝʦʣʠʪʠʯʝʩʢʠʭ ʞʠʣʠʱ. ɸ. ʀ. ʖʜʠʥ ʦʪʤʝʪʠʣ, ʯʪʦ çʤʘʢʩʠ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʪʨʝʭ ʧʦʣʫʟʝʤʣʷʥʦʢ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʥʝʦʣʠʪʠʯʝʩʢʦʡ ʩʪʦʷʥʢʝ 
ɺʘʨʬʦʣʦʤʝʝʚʢʘ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʣʘʥʠʨʦʚʢʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʩʪʦʣʙʦʚʳʭ ʷʤ ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʣʠʱ, ʚʢʣʶʯʘʷ ʪʠʧ ʢʨʦʚʣʠ ʠ ʚʥʫʪʨʝʥʥʝʝ 
ʫʩʪʨʦʡʩʪʚʦ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ ʠ ʩʪʨʦʠ-
ʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʩʝʣʝʥʠʷ ʅʠʞʥʝʛʦ ʇʦʚʦʣʞʴʷ ʚ ʵʧʦʭʫ ʥʝʦʣʠʪʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɺʘʨʬʦʣʦʤʝʝʚʢʘ, ʥʝʦʣʠʪ, ʩʪʦʷʥʢʘ, ʞʠʣʠʱʝ, ʧʦʣʫʟʝʤʣʷʥʢʘ, ʢʦʪʣʦʚʘʥ, ʩʪʦʣʙʦʚʘʷ ʷʤʘ, 
ʢʨʦʚʣʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʘʨʭʠʪʝʢʪʫʨʘ, ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ. 
 
FEATURES OF THE CONSTRUCTION OF NEOLITHIC DWELLINGS AT THE VARFOLOMEEVKA SITE ON 

THE EXAMPLE OF LAYER 2A 
 

Zubkova Diana Alekseevna 
 
Abstract: The article presents an analysis of three semi-dugouts discovered at the Neolithic site of Varfolo-
meevka in the Saratov region. Based on the analysis of the layout, stratigraphy and location of the postholes, 
the structural features of the dwellings, including the type of roof and internal structure, are reconstructed. The 
proposed interpretations contribute to the understanding of the architectural traditions and construction tech-
nologies of the Lower Volga population in the Neolithic era. 
Keywords: Varfolomeevka, Neolithic, site, dwelling, semi-dugout, pit, posthole, roof, reconstruction, architec-
ture, Saratov region. 
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ʤʘʣʴʥʘʷ ʪʦʣʱʠʥʘ ʩʣʦʷ ï 1,5 ʤ ʥʘʜ ʢʦʪʣʦʚʘʥʘʤʠ ʞʠʣʠʱ, ʤʠʥʠʤʘʣʴʥʘʷ ï 0,4 ʤè [3, ʩ. 1]. 
ʆʧʠʨʘʷʩʴ ʥʘ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʣʘʥʦʚ ʨʘʩʧʦʣʦʞʝʥʠʷ ʞʠʣʠʱ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥ-

ʥʳʭ, ɸ. ʀ. ʖʜʠʥ ʚʳʜʝʣʠʣ ʪʨʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʘ, ʢ ʦʜʥʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʩʣʦʡ 2ɸ. ʆʥ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 3 ʞʠʣʠʱʘ, ʫʛʣʫʙʣʝʥʥʳʝ ʚ ʤʘʪʝʨʠʢ ʠʣʠ ʢʫʣʴʪʫʨʥʳʡ ʩʣʦʡ ʜʦ 1 ʤ. 

ɾʠʣʳʝ ʧʦʩʪʨʦʡʢʠ ʩʣʦʷ 2ɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʟʝʤʣʷʥʢʘʤʠ, ʫʛʣʫʙʣʝʥʥʳʤʠ ʚ ʤʘʪʝʨʠʢ ʠʣʠ ʢʫʣʴʪʫʨ-
ʥʳʡ ʩʣʦʡ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 1 ʤ [5, ʩ. 21]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʩʦʦʨʫʞʝʥʠʡ (ʬʦʨʤʳ ʢʦʪ-
ʣʦʚʘʥʦʚ, ʩʪʝʧʝʥʴ ʟʘʛʣʫʙʣʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʠʷ ʷʤʦʢ), ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 

ɾʠʣʠʱʝ 1. ʂʦʪʣʦʚʘʥ ʞʠʣʠʱʘ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʨʘʩʢʦʧʝ, ʙʳʣ ʦʛʨʘʥʠʯʝʥ ʝʛʦ ʙʦʨʪʘʤʠ ʠ ʝʛʦ ʧʦʣ-
ʥʳʝ ʨʘʟʤʝʨʳ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. ɹʦʨʪʘ ʢʦʪʣʦʚʘʥʘ ʦʪʚʝʩʥʳʝ. ʉ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʢʦʪʣʦʚʘʥ ʠʤʝʣ ʧʦʥʠʞʝ-
ʥʠʝ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʝ ʢʘʢ ʚʭʦʜ, ʢʦʪʦʨʦʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ ʚ ʚʠʜʝ ʩʫʞʘʶʱʝʡʩʷ ʢʘʥʘʚʢʠ. 
ɺʝʨʦʷʪʥʦ, ʢʦʪʣʦʚʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʞʠʣʠʱʘ, ʪ. ʢ. ʨʷʜʦʤ ʧʨʦʭʦʜʠʪ ʤʘʪʝ-
ʨʠʢʦʚʘʷ ʩʪʝʥʢʘ, ʨʘʟʜʝʣʷʶʱʘʷ ʜʚʘ ʞʠʣʠʱʘ, ʘ ʜʥʦ ʞʠʣʠʱʘ ʧʦʜʥʠʤʘʝʪʩʷ ʫʩʪʫʧʦʤ ʠ ʫʭʦʜʠʪ ʧʦʜ ʩʪʝʥʢʫ 
ʢʦʪʣʦʚʘʥʘ. ʕʪʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʘʩʪʴ ʜʥʘ ʪʘʢʞʝ ʧʦʢʨʳʪʘ ʩʣʦʝʤ ʦʭʨʳ [2, ʩ. 2]. ʇʦ ʤʥʝʥʠʶ ɸ. ʀ. ʖʜʠʥʘ, 
ʥʘʣʠʯʠʝ ʧʦʣʦʚ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʚ ʞʠʣʠʱʘʭ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʭ ʤʥʦʛʦʢʘʤʝʨʥʦʡ ʩʪʨʫʢʪʫʨʝ 
[5, ʩ. 22]. 

ɸʥʘʣʠʟ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʦʣʙʦʚʳʭ ʷʤʦʢ ʧʦʟʚʦʣʷʝʪ ʚʳʜʚʠʥʫʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʢʦʥ-
ʩʪʨʫʢʮʠʠ ʢʨʦʚʣʠ ʞʠʣʠʱʘ. ɺʝʨʦʷʪʥʦ, ʢʨʦʚʣʷ ʠʤʝʣʘ ʢʘʨʢʘʩʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʧʠʨʘʶʱʫʶʩʷ ʥʘ ʩʠʩʪʝʤʫ 
ʩʪʦʣʙʦʚ, ʢʦʪʦʨʳʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʩʪʝʥʦʢ ʢʦʪʣʦʚʘʥʘ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ, ʤʦʛʣʠ ʩʣʫʞʠʪʴ ʦʧʦʨʦʡ 
ʜʣʷ ʥʘʢʣʦʥʥʳʭ ʩʪʨʦʧʠʣ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʢʘʪʳ ʢʨʳʰʠ. ʉʪʦʣʙʳ ʥʘ ʧʨʠʧʦʜʥʷʪʦʡ ʯʘʩʪʠ ʜʥʘ ʢʦʪʣʦʚʘʥʘ 
ʤʦʛʣʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʢʨʦʚʣʠ, ʩʦʟʜʘʚʘʷ ʙʦʣʝʝ ʧʨʦʯʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʧʝʨʝʢʨʳʪʠʝ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʬʠʢʩʘʮʠʶ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʤʦʛʣʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʦʣʙʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʫ 
ʩʝʚʝʨʥʦʛʦ ʢʨʘʷ ʦʯʘʛʘ ʠ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʫʛʣʫ ʢʦʪʣʦʚʘʥʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 
ʢʨʦʚʣʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʶ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʦʡ ʧʦʣʫʟʝʤʣʷʥʢʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʦʣʙʦʚ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʜʝʞʥʦʡ ʦʧʦʨʳ ʠ ʧʝʨʝʢʨʳʪʠʷ. 

ɾʠʣʠʱʝ 2. ʅʝʦʣʠʪʠʯʝʩʢʠʤ ʞʠʣʠʱʘʤ ʦʙʳʯʥʦ ʩʚʦʡʩʪʚʝʥʥʳ ʘʤʦʨʬʥʦʩʪʴ ʠʭ ʢʦʥʪʫʨʦʚ. ɺ. ɺ. ʉʪʘ-
ʚʠʮʢʠʡ ʦʙʲʷʩʥʷʝʪ ʵʪʦ ʨʘʟʨʫʰʝʥʠʝʤ ʩʪʝʥʦʢ ʫʞʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʪʣʦʚʘʥʦʚ [1, c. 35]. ʆʜʥʘʢʦ ʞʠʣʠʱʝ 2 
ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʥʫʶ ʩʠʪʫʘʮʠʶ. ʂʦʪʣʦʚʘʥ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʞʠʣʠʱʘ ʠʤʝʣ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʠʣʠ ʢʚʘʜ-
ʨʘʪʥʫʶ ʬʦʨʤʫ. ʉ ʟʘʧʘʜʘ ʠ ʶʛʘ ʢ ʢʦʪʣʦʚʘʥʫ ʧʨʠʤʳʢʘʣʘ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʘʩʪʴ ʜʥʘ ʞʠʣʠʱʘ. ɺ ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʦʡ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ʙʳʣ ʫʩʪʨʦʝʥ ʚʳʭʦʜ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʚʠʜʝ ʠʟʦʛʥʫʪʦʛʦ ʢʦʨʠʜʦʨʘ. 
ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʧʦʢʘʟʳʚʘʶʪ ʟʘʧʦʣʥʝʥʠʝ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʪʣʦʚʘʥʘ ʢʫʣʴʪʫʨʥʳʤ 
ʩʣʦʝʤ. ʆʙʘ ʫʨʦʚʥʷ ʧʦʣʘ ʞʠʣʠʱʘ ʧʦʩʳʧʘʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʩʣʦʷʤʠ ʦʭʨʳ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʟʘʧʦʣʥʝʥʠʷ 
ʢʦʪʣʦʚʘʥʘ ʟʘʣʝʛʘʣʘ ʣʠʥʟʘ ʩʚʝʪʣʦʛʦ ʤʘʪʝʨʠʢʦʚʦʛʦ ʩʫʛʣʠʥʢʘ, ʧʝʨʝʢʨʳʪʘʷ ʩʚʝʨʭʫ ʣʠʥʟʦʡ ʢʫʣʴʪʫʨʥʦʛʦ 
ʩʣʦʷ ʩ ʦʙʠʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʟʦʣʳ, ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʦʩʪʘʪʢʘʤʠ ʟʝʤʣʷʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʢʨʳʰʠ [2, ʩ. 3ï4]. 

ʉʪʦʣʙʦʚʳʝ ʷʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʫ ʩʝʚʝʨʥʦʛʦ ʢʨʘʷ ʦʯʘʛʘ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ, ʤʦʛʣʠ ʩʣʫʞʠʪʴ ʦʧʦʨʦʡ 
ʜʣʷ ʮʝʥʪʨʘʣʴʥʳʭ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʢʨʦʚʣʠ. ʏʝʪʳʨʝ ʩʪʦʣʙʦʚʳʝ ʷʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʦʙʝ 
ʩʪʦʨʦʥʳ ʢʘʥʘʚʢʠ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʦʯʘʛʫ, ʤʦʛʣʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʢʣʦʥʥʳʝ ʩʪʨʦʧʠʣʘ, ʩʦʟʜʘʚʘʷ ʩʢʘʪʥʫʶ 
ʩʪʨʫʢʪʫʨʫ ʢʨʳʰʠ. ɼʚʝ ʩʪʦʣʙʦʚʳʝ ʷʤʢʠ, ʧʨʦʭʦʜʷʱʠʝ ʧʦ ʢʨʘʶ ʩʪʝʥʢʠ ʢʦʪʣʦʚʘʥʘ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ, 
ʤʦʛʣʠ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʨʦʚʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ʋʯʠʪʳʚʘʷ ʪʘʢʫʶ ʨʘʩʩʪʘʥʦʚʢʫ ʷʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦ-
ʞʠʪʴ, ʯʪʦ ʢʨʦʚʣʷ ʠʤʝʣʘ ʩʭʦʞʫʶ ʩʪʨʫʢʪʫʨʳ ʩ ʞʠʣʠʱʝʤ 1. 

ɾʠʣʠʱʝ 3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʳ ʞʠʣʠʱʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ ʧʦ ʟʦʣʠʩʪʦʤʫ ʰʣʝʡ-
ʬʫ ʧʦ ʜʥʫ ʢʦʪʣʦʚʘʥʘ. ʆʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʦʪʣʦʚʘʥʘ ʩʦʭʨʘʥʠʣʩʷ ʪʦʣʴʢʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʫʛʦʣ. ʂ ʥʠʞʥʝʤʫ 
ʢʦʪʣʦʚʘʥʫ ʩ ʩʝʚʝʨʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥ ʧʨʠʤʳʢʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʯʘʩʪʦʢ ʜʥʘ ʧʦʩʪʨʦʡʢʠ. ɺʝʨʭʥʷʷ 
ʯʘʩʪʴ ʢʦʪʣʦʚʘʥʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʣʘʚʥʦ ʧʦʥʠʞʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʨʝʢʠ ʠ ʨʘʟʜʝʣʝʥʘ ʩʪʫʧʝʥʴʢʦʡ. ʂʦʪʣʦʚʘ-
ʥʳ ʩʦʝʜʠʥʝʥʳ ʩʪʫʧʝʥʴʢʦʡ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ. ʉ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥ ʚʝʨʭʥʠʡ 
ʢʦʪʣʦʚʘʥ ʦʛʨʘʥʠʯʝʥ ʤʘʪʝʨʠʢʦʚʳʤʠ ʚʳʩʪʫʧʘʤʠ [2, ʩ. 4ï5]. 

ʇʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʞʠʣʠʱʘ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʪʦʣʙʦʚʳʝ ʷʤʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢʘʢ ʫ ʢʨʘʝʚ ʢʦʪʣʦʚʘ-
ʥʦʚ, ʪʘʢ ʠ ʤʝʞʜʫ ʦʯʘʛʘʤʠ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʞʠʣʠʱʘ, ʤʝʞʜʫ ʜʚʫʤʷ ʢʨʫʧʥʳʤʠ ʦʯʘʛʘʤʠ, ʩʪʦʣʙʦʚʳʝ ʷʤʢʠ 
ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʩʦʙʝʥʥʦ ʢʦʤʧʘʢʪʥʦ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʷʤʢʠ ʙʳʣʠ ʧʝʨʝʢʨʳʪʳ ʩʣʦʝʤ ʦʭʨʳ ʧʦ ʜʥʫ ʞʠ-
ʣʠʱʘ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʣʙʦʚʳʭ ʷʤ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʢʨʦʚʣʠ. 
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ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʪʦʣʙʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʵʪʠʭ ʷʤʘʭ, ʧʦʜʜʝʨʞʠʚʘʣʠ ʢʘʨʢʘʩ ʢʨʦʚʣʠ, ʚʦʟʤʦʞʥʦ, 
ʢʫʧʦʣʦʦʙʨʘʟʥʦʡ ʠʣʠ ʢʦʥʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʂʦʤʧʘʢʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʷʤʦʢ ʤʝʞʜʫ ʦʯʘʛʘʤʠ ʤʦʛʣʦ ʙʳʪʴ 
ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʨʘʡʦʥʝ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʣʠʙʦ ʩʣʫʞʠʪʴ ʜʣʷ 
ʧʦʜʜʝʨʞʘʥʠʷ ʩʠʩʪʝʤʳ ʜʳʤʦʦʪʚʦʜʘ. 

ʇʦ ʤʥʝʥʠʶ ɸ. ʀ. ʖʜʠʥʘ, ʢʨʦʚʣʠ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʞʠʣʠʱ ɺʘʨʬʦʣʦʤʝʝʚʩʢʦʡ ʩʪʦʷʥʢʠ ʤʦʛʣʠ ʙʳʪʴ ʧʦ-
ʢʨʳʪʳ ʛʣʠʥʦʡ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʛʣʠʥʠʩʪʳʝ ʧʨʦʩʣʦʡʢʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʟʘʧʦʣʥʝʥʠʠ ʢʦʪʣʦʚʘʥʦʚ. ɺʝʨʦ-
ʷʪʥʦ, ʩʪʦʣʙʳ ʧʦʜʜʝʨʞʠʚʘʣʠ ʙʨʝʚʝʥʯʘʪʳʝ ʙʘʣʢʠ, ʥʘ ʢʦʪʦʨʳʝ ʫʢʣʘʜʳʚʘʣʠʩʴ ʞʝʨʜʠ, ʚʝʪʢʠ ʠ ʢʘʤʳʰ, ʘ 
ʩʚʝʨʭʫ ʥʘʩʳʧʘʣʘʩʴ ʛʣʠʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʪʨʝʭ ʞʠʣʠʱ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʩʣʦʝ 2ɸ, ʚʳʷʚʠʣ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʢʘʞʜʦʛʦ ʞʠʣʠʱʘ, ʪʘʢʠʝ ʢʘʢ ʬʦʨʤʘ ʢʦʪʣʦʚʘʥʘ, ʛʣʫʙʠʥʘ, ʧʣʘʥʠʨʦʚʢʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʦʣʙʦʚʳʭ 
ʷʤ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʘʢʪʠʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʣʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʘʣʠʯʠʝ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʧʦʣʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʞʠʣʠʱʘʭ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʟʦʥʠʨʦʚʘ-
ʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ, ʚʦʟʤʦʞʥʦ, ʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ. ʈʝʢʦʥʩʪʨʫʠʨʫʝʤʘʷ 
ʢʦʥʩʪʨʫʢʮʠʷ ʢʨʦʚʣʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʪʦʣʙʦʚʳʭ ʷʤ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʢʘʩ-
ʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦʙ ʫʨʦʚʥʝ ʠʥʞʝʥʝʨʥʳʭ ʟʥʘʥʠʡ ʜʨʝʚʥʝʛʦ ʥʘʩʝʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ɺʘʨʬʦʣʦʤʝʝʚʩʢʘʷ ʩʪʦʷʥʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʤʦʩʪʨʦʠʪʝʣʴʩʪʚʝ 
ʵʧʦʭʠ ʥʝʦʣʠʪʘ ʠ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʢʫʣʴʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʨʝʚ-
ʥʠʭ ʧʦʩʝʣʝʥʠʡ. 
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ǰǱǟǪǧǬǰǩǧǤ ǯǤǮǯǤǰǰǧǧ8 ǧǰǰǪǤǣǭǡǟǬǧǤ 
ǮǭǪǧǱǧǶǤǰǩǧǴ ǮǯǤǰǪǤǣǭǡǟǬǧǨ* ǟǯǤǰǱǭǡ 
ǧ ǩǟǦǬǤǨ ǡ ǰǰǰǯ  

ǢǿȐȚȋȍȁǿ ǢȝȊțȐȝȋ ǠǿȔȏȒȆ ȉȚȆȚ  
ʩʪʫʜʝʥʪ  

ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ  
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  

 

 
ʉʪʘʣʠʥʩʢʠʝ ʨʝʧʨʝʩʩʠʠ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ XXʚʝʢʘ, ʦʢʘʟʘʚʰʝʝ ʢʦʤʧʣʝʢʩ-

ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʣʠʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʥʩʪʠʪʫʪʳ ʠ ʜʝʤʦʛʨʘʬʠʶ ʉʉʉʈ. ʄʘʩʰʪʘʙ 
ʪʝʨʨʦʨʘ, ʝʛʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʚʦʚʳʭ ʧʨʦʮʝʜʫʨ ʚ ʢʘʯʝʩʪʚʝ ʤʘʩʢʠ ʥʘʩʠʣʠʷ ʜʝʣʘʶʪ 
ʝʛʦ ʫʥʠʢʘʣʴʥʳʤ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʩʚʷʟʘʥʘ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʦʩʤʳʩʣʝʥʠʷ ʫʨʦʢʦʚ ʧʨʦʰʣʦʛʦ, ʧʨʝʜʫʧʨʝ-
ʞʜʝʥʠʝʤ ʧʦʚʪʦʨʝʥʠʷ ʧʦʜʦʙʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʩʪʠ.  

ʉʦʚʝʪʩʢʘʷ ʚʣʘʩʪʴ 1920ï1930-ʭ ʛʛ. ʧʝʨʝʞʠʚʘʣʘ ʜʨʘʤʘʪʠʯʝʩʢʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʧʝʨʝʭʦʜʷ ʦʪNEP 
ʢ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ ʠ ʧʦʣʠ-
ʪʠʯʝʩʢʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʪʨʝʙʦʚʘʣʠ ʫʩʪʨʘʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʧʦʟʠʮʠʠ ʠ "ʥʝʥʘʜʝʞʥʳʭ" ʵʣʝʤʝʥʪʦʚ. 
ʀʜʝʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʪʝʨʨʦʨʘ ʩʪʘʥʦʚʠʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ʢʣʘʩʩʦʚʦʡ ʙʦʨʴʙʳ ʠ ʫʛʨʦʟʳ ʚʨʘʛʦʚ 
ʥʘʨʦʜʘ.  

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʠʩʩʣʝʜʫʝʪ ʩʪʘʣʠʥʩʢʠʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʝʧʨʝʩʩʠʠ ʚ ʉʉʉʈ (1927ï1953ʛʛ.), ʘʢʮʝʥʪʠʨʫʷ 
ʚʥʠʤʘʥʠʝ ʥʘ ʤʝʪʦʜʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʤʘʩʩʦʚʳʭ ʘʨʝʩʪʘʭ, ʬʘʟʳ ʪʝʨʨʦʨʘ, ʧʨʦʮʝʩʩʘʭ ʠ ʢʘʟʥʷʭ, ʘ ʪʘʢʞʝ ʜʝʤʦ-
ʛʨʘʬʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʷʭ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʨʭʠʚʥʳʝ 
ʤʘʪʝʨʠʘʣʳ, ʧʨʠʢʘʟʳ ʠ ʩʪʘʪʠʩʪʠʢʘ ʅʂɺɼ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʳʝ ʤʦʥʦʛʨʘʬʠʠ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ. ʎʝʣʴ ð ʨʘʩʢʨʳʪʴ ʩʣʦʞʥʦʩʪʴ ʬʝʥʦʤʝʥʘ ʨʝʧʨʝʩʩʠʡ, ʚʳʷʚʠʪʴ ʤʝʭʘʥʠʟʤʳ ʠ ʵʪʘʧʳ, ʦʮʝʥʠʪʴ ʤʘʩ-
ʰʪʘʙʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ð ʠʩʪʦʨʠʯʝʩʢʠʡ, ʩʦʮʠʦʣʦʛʠʯʝ-
ʩʢʠʡ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʪʘʣʠʥʩʢʠʝ ʨʝʧʨʝʩʩʠʠ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʝʩʣʝʜʦʚʘʥʠʷ, ɹʦʣʴʰʦʡ ʪʝʨʨʦʨ, ʅʂɺɼ, ʩʫ-
ʜʝʙʥʳʝ ʪʨʦʡʢʠ, ʣʘʛʝʨʴ ɻʋʃɸɻ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʢʫʣʴʪ ʣʠʯʥʦʩʪʠ, ʪʝʨʨʦʨ, ʜʝʧʦʧʫʣʷʮʠʷ.  
 

STALIN'S REPRESSIONS: A STUDY OF POLITICAL PERSECUTION, ARRESTS AND EXECUTIONS IN 
THE USSR 

 
Gasymova Gulsum Bahruz kyzy  

 
Abstract: The article explores Stalinist political repression in the USSR (1927-1953), focusing on manage-
ment methods, mass arrests, phases of terror, trials and executions, as well as demographic, socio-
psychological and political consequences. Archival materials, orders and statistics of the NKVD, as well as key 
monographs and demographic studies are analyzed. The goal is to uncover the complexity of the phenome-
non of repression, identify the mechanisms and stages, and assess the scale and consequences. Interdiscipli-
nary methodology is used ð historical, sociological, demographic analysis.  
Keywords: Stalinist repressions, political persecution, Great Terror, NKVD, judicial troika, GULAG camp, de-
mographic losses, personality cult, terror, depopulation.  
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ʖʨʠʜʠʯʝʩʢʘʷ ʠʤʠʪʘʮʠʷ: ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ, ʚʨʦʜʝ ʩʪʘʪʴʠ 58 ʋʂ ʈʉʌʉʈ (ʘʥʪʠʩʦʚʝʪʩʢʘʷ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ), ʚʚʦʜʠʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʙʚʠʥʝʥʠʡ ð ʦʪ ʢʦʥʪʨʨʝʚʦʣʶʮʠʠ ʜʦ ʜʠʚʝʨʩʠʠ. ʇʨʠʢʘʟʳ ʅʂɺɼ, ʥʘʧʨʠ-
ʤʝʨ ˉ00447 ʦʪ 30ʠʶʣʷ 1937ʛ. çʆ ʧʨʝʩʣʝʜʦʚʘʥʠʠ ʙr ʚʰʠʭ ʢʫʣʘʢʦʚ, ʧʨʝʩʪʫʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʥʘʝʤʥʠ-
ʢʦʚè ʯʸʪʢʦ ʦʙʦʟʥʘʯʘʣʠ ʢʘʪʝʛʦʨʠʠ ʜʣʷ ʘʨʝʩʪʘ ʩ ʟʘʤʳʩʣʦʤ ʫʩʢʦʨʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘʢʘʟʘʥʠʷ.[1] 

ʉʪʘʪʴʷ 58 ʋʂ ʩʪʘʣʘ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʨʝʩʪʦʚ ʤʘʣʝʡʰʠʭ ʧʦʜʦʟʨʝʥʠʡ, ʥʝ ʪʨʝʙʫʷ 
ʩʝʨʴʸʟʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʰʪʘʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ("ʢʚʦʪʳ") ʟʘʨʘʥʝʝ ʨʘʩʧʨʝʜʝʣʷʣʠ ʯʠʩʣʘ ʘʨʝ-
ʩʪʦʚ ʠ ʨʘʩʩʪʨʝʣʦʚ, ʜʘʚʣʝʥʠʝ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʦʚ ʫʩʫʛʫʙʣʷʣʦ ʩʪʠʭʠʡʥʦʩʪʴ ʧʨʦʮʝʩʩʘ.  

 
ʕʊɸʇʓ ʈɽʇʈɽʉʉʀʁ:  
1. ʂʦʣʣʝʢʪʠʚʠʟʘʮʠʷ ʠ ʨʘʩʢʫʣʘʯʠʚʘʥʠʝ (1928ï1932).  
ʇʝʨʝʭʦʜ ʢ ʢʦʣʣʝʢʪʠʚʥʦʤʫ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʤʘʩʩʦʚʳʤʠ ʜʝʧʦʨʪʘʮʠʷʤʠ çʢʫʣʘ-

ʢʦʚè (ʙʦʛʘʪʳʭ ʢʨʝʩʪʴʷʥ). ɺ ʭʦʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʨʘʩʢʫʣʘʯʠʚʘʥʠʷè ʙʳʣʠ ʨʝʧʨʝʩʩʠʨʦʚʘʥʳ ʧʨʠʤʝʨʥʦ 
1,8 ʤʣʥ ʩʝʤʝʡ, ʯʪʦ ʧʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ ʦʢʦʣʦ 1,5 ʤʣʥ ʯʝʣʦʚʝʢ ʚ ʩʣʝʜʩʪʚʠʝ ʛʦ-
ʣʦʜʘ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʧʝʨʝʩʝʣʝʥʠʡ.[2] ʇʝʨʝʩʝʣʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʢʦʥʬʠʩʢʘʮʠʝʡ ʠʤʫʱʝʩʪʚʘ, ʨʘʟ-
ʨʫʰʝʥʠʝʤ ʩʝʣʴʩʢʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʚʩʧʳʰʢʘʤʠ ʛʦʣʦʜʘ (ʦʩʦʙʝʥʥʦ ʚ ʋʢʨʘʠʥʝ ʠ ʇʦʚʦʣʞʴʝ). ɼʣʷ 
ʢʦʥʪʨʦʣʷ ʟʘ çʢʣʘʩʩʦʚʳʤ ʩʦʩʪʘʚʦʤè ʚʚʦʜʠʣʠʩʴ ʚʪʨʦʝ ʞʝʩʪʢʠʝ ʢʨʠʪʝʨʠʠ: ʧʨʝʞʜʝ ʚʩʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʧʦ 
ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʙʦʣʝʝ ʤʘʩʩʦʚʳʤ ʨʝʧʨʝʩʩʠʷʤ.  

2. çɹʦʣʴʰʦʡ ʪʝʨʨʦʨè (1937ï1938).  
ʂʫʣʴʤʠʥʘʮʠʝʡ ʟʘʤʳʩʣʘ ʤʘʩʩʦʚʦʛʦ ʪʝʨʨʦʨʘ ʩʪʘʣ çɹʦʣʴʰʦʡ ʪʝʨʨʦʨè, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʞʠʚʘ-

ʥʠʝ çʚʨʘʛʦʚ ʚʥʫʪʨʠè. ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʢʦʤʧʣʝʢʩʘ ʅʂɺɼ 1937ï1938ʛʛ., ʙʳʣʦ ʘʨʝ-
ʩʪʦʚʘʥʦ ʙʦʣʝʝ 1,7ʤʣʥ ʯʝʣʦʚʝʢ, ʦʢʦʣʦ 700000 ʠʟ ʥʠʭ ð ʧʨʠʛʦʚʦʨʝʥʳ ʢ ʚʳʩʰʝʡ ʤʝʨʝ.[3] ʈʘʩʧʨʦʩʪʨʘʥʝ-
ʥʳ ʜʘʥʥʳʝ, ʯʪʦ ʩʨʝʜʠ ʧʨʠʛʦʚʦʨʸʥʥʳʭ ʠʤʝʣʠʩʴ ʠ ʥʝʚʠʥʥʳʝ: ʜʦʥʦʩʯʠʢʠ ʠ ʩʦʪʨʫʜʥʠʢʠ ʤʝʩʪʥʦʛʦ ʘʧʧʘʨʘʪʘ 
ʘʢʪʠʚʥʦ ʟʘʧʦʣʥʷʣʠ ʥʫʞʥʳʝ çʢʚʦʪʳè. ʉʫʜʝʙʥʳʝ ʪʨʦʡʢʠ ʅʂɺɼ ð ʦʨʛʘʥʳ ʚʥʝ ʦʙʳʯʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ ð 
ʨʘʙʦʪʘʣʠ ʙʝʟ ʜʦʧʫʩʢʘ ʟʘʱʠʪʥʠʢʦʚ, ʯʪʦ ʫʩʢʦʨʷʣʦ ʨʝʧʨʝʩʩʠʠ.  

3. ʇʦʩʣʝʚʦʝʥʥʳʝ ʯʠʩʪʢʠ (1946ï1953)  
ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʦʙʦʩʪʨʠʣʘʩʴ ʙʦʨʴʙʘ ʩ çʢʦʩʤʦʧʦʣʠʪʘʤʠè, çʤʝ-

ʜʠʮʠʥʩʢʠʤ ʟʘʛʦʚʦʨʦʤè (ʜʝʣʦ çʚʨʘʯʝʡè 1952ï1953 ʛʛ.), ʫʩʠʣʠʣʦʩʴ ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʙʳʚʰʠʭ ʚʦʝʥʥʳʭ, ʠʥ-
ʪʝʣʣʠʛʝʥʮʠʠ, ʧʘʨʪʠʡʥʳʭ ʢʘʜʨʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʜʝʣʝ ˉ29/3ï98 ʎʂ ʦʙʚʠʥʷʣʠʩʴ ʚʨʘʯʠ, ʧʨʠʯʘʩʪʥʳʝ ʢ 
çʦʪʨʘʚʣʝʥʠʶè ʩʦʚʝʪʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ: ʘʨʝʩʪʦʚʘʥʦ 14 ʚʨʘʯʝʡ ʠ ʙʦʣʝʝ 30 ʣʠʮ ʠʭ ʦʢʨʫʞʝʥʠʷ, 6 ʧʨʠʛʦʚʦ-
ʨʝʥʦ ʢ ʨʘʩʩʪʨʝʣʫ.[4] 

 
ʄɽʍɸʅʀɿʄʓ ʈɽʇʈɽʉʉʀʁ:  
1. ʅʂɺɼ ð ʮʝʥʪʨ ʩʠʩʪʝʤʳ ʨʝʧʨʝʩʩʠʡ. ʆʨʛʘʥʳ ʅʂɺɼ ʦʧʝʨʘʪʠʚʥʦ ʬʦʨʤʠʨʦʚʘʣʠ ʩʧʠʩʢʠ, ʧʨʦʚʦ-

ʜʠʣʠ ʦʙʳʩʢʠ, ʩʦʟʳʚʳ ʠ ʘʨʝʩʪʳ. ʆʧʝʨʘʪʠʚʥʳʝ ʩʚʦʜʢʠ ʩ ʢʚʦʪʘʤʠ ʠʟ ʎʝʥʪʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 
ʧʨʠʢʘʟʳ ʫʢʘʟʳʚʘʣʠ ʞʸʩʪʢʠʝ ʮʠʬʨʳ.[5] 

2. ʉʫʜʝʙʥʳʝ ʪʨʦʡʢʠ ð ʚʥʝʧʨʘʚʦʚʳʝ ʦʨʛʘʥʳ ʩʫʜʘ ʙʝʟ ʩʫʜʝʙʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʚ 
1937ʛ. (ʨʘʟʨʝʰʝʥʠʝ ʧʨʠʢʘʟʘ ̄ 00447).  

ʇʨʝʩʩ-ʢʦʥʪʨʦʣʴ ʪʘʢʞʝ ʚʢʣʶʯʘʣ ʢʦʣʣʝʛʠʠ ʅʂɺɼ ʠ ʄɺɼ.  
3. ɼʦʥʦʩʠʪʝʣʴʩʪʚʦ ʠ ʦʙʱʝʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ð ʥʘʩʝʣʝʥʠʝ ʩʪʠʤʫʣʠʨʦʚʘʣʦʩʴ ʜʦʥʦʩʘʤʠ (ʯʘʩʪʦ 

ʘʥʦʥʠʤʥʳʤʠ). ʆʩʦʙʦ ʞʝʩʪʦʢʠʝ ʢʘʤʧʘʥʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ çʘʥʪʠʩʦʚʝʪʩʢʠʭ ʵʣʝʤʝʥʪʦʚè ʩʪʠʤʫʣʠʨʦʚʘʣʠʩʴ, 
ʚ ʪʦʤ ʯʠʩʣʝ, ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷʤʠ.  

ʄʘʩʩʦʚʳʝ ʜʝʧʦʨʪʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ (ʢʨʳʤʩʢʠʝ ʪʘʪʘʨʳ, ʯʝʯʝʥʮʳ, ʠʥʛʫʰʠ) ð ʚ ʦʙʱʝʡ 
ʩʣʦʞʥʦʩʪʠ ʙʦʣʝʝ 1,5 ʤʣʥ ʯʝʣʦʚʝʢ ʚ 1944ï1945 ʛʛ. ɺ ʣʘʛʝʨʷʭ ɻʋʃɸɻ ð ʤʠʣʣʠʦʥʳ ʜʦ ʢʦʥʮʘ 1950-ʭ ʛʛ. 
ʆʮʝʥʢʠ ʧʦʛʠʙʰʠʭ ʚʩʣʝʜʩʪʚʠʝ ʪʝʨʨʦʨʘ ʢʦʣʝʙʣʶʪʩʷ: 8ï15 ʤʣʥ ʯʝʣʦʚʝʢ. [6] ʕʪʦ ʚʢʣʶʯʘʝʪ ʞʝʨʪʚ ʛʦʣʦʜʘ, 
ʪʶʨʝʤʥʳʭ ʟʘʢʣʶʯʝʥʠʡ, ʣʘʛʝʨʝʡ ʠ ʧʨʷʤʳʭ ʨʝʧʨʝʩʩʠʡ. ʈʘʟʣʠʯʠʷ ʚ ʦʮʝʥʢʘʭ ʩʚʷʟʘʥʳ ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ ʘʥʘ-
ʣʠʟʘ (ʦʬʠʮʠʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʢʠ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, çʣʠʰʥʠʝè ʩʤʝʨʪʠ).  

 
ʉʆʎʀɸʃʔʅʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʇʆʉʃɽɼʉʊɺʀʗ:  
1. ʉʪʨʘʭ ʠ ʩʘʤʦʟʘʧʨʝʪ  
ʈʝʧʨʝʩʩʠʠ ʧʦʨʦʜʠʣʠ ʤʘʩʩʦʚʫʶ ʘʪʤʦʩʬʝʨʫ ʥʝʜʦʚʝʨʠʷ, ʧʦʜʦʟʨʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʨʘʭʘ. ʉʝʤʴʠ ʙʦʷ-
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ʣʠʩʴ ʦʙʩʫʞʜʘʪʴ ʧʦʣʠʪʠʢʫ, ʜʘʞʝ ʚʥʫʪʨʠ ʢʨʫʛʘ ʜʨʫʟʝʡ.  
ɿʘʤʘʣʯʠʚʘʥʠʝ ʩʪʨʘʭʘ ʩʪʘʣʦ ʩʧʦʩʦʙʦʤ ʚʳʞʠʚʘʥʠʷ.  
2. ʈʘʟʨʫʰʝʥʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʜʦʛʦʚʦʨ  
ʈʘʥʴʰʝ ʩʦʮʠʘʣʠʟʘʮʠʷ ʯʝʨʝʟ ʢʦʣʣʝʢʪʠʚ (ʧʨʦʬʩʦʶʟʳ, ʰʢʦʣʳ) ʨʘʟʨʫʰʠʣʘʩʴ, ʧʦʰʸʣ ʦʪʪʦʢ ʜʦʚʝʨʠʷ 

ʠ ʥʘʨʫʰʝʥʠʝ ʪʨʘʜʠʮʠʡ ʧʦʤʦʱʠ, ʦʩʦʙʝʥʥʦ ʚ ʜʝʨʝʚʥʝ.  
3. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʜʝʬʠʮʠʪ  
ʄʥʦʛʠʝ ʫʯʸʥʳʝ, ʧʠʩʘʪʝʣʠ, ʘʨʪʠʩʪʳ ʙʳʣʠ ʨʝʧʨʝʩʩʠʨʦʚʘʥʳ ʠʣʠ ʟʘʛʥʘʥʳ ʚ ʩʪʘʪʫʩ çʥʝʙʣʘʛʦʥʘʜʸʞ-

ʥʳʭè. ʕʪʦ ʨʘʟʨʫʰʠʣʦ ʩʚʦʙʦʜʫ ʤʳʩʣʠ, ʢʫʣʴʪʫʨʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʠ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ.  
ʉʪʘʣʠʥʩʢʠʝ ʨʝʧʨʝʩʩʠʠ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʦ, ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʦʚʳʝ ʨʳʯʘʛʠ, 

ʙʶʨʦʢʨʘʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʤʢʠ, ʤʦʞʝʪ ʚʚʝʨʛʥʫʪʴ ʦʙʱʝʩʪʚʦ ʚ ʤʘʩʰʪʘʙʥʳʡ ʪʝʨʦʨ. 
ʄʝʭʘʥʠʟʤʳ ʅʂɺɼ, ʩʫʜʝʙʥʳʭ ʪʨʦʝʢ, ʜʝʧʦʨʪʘʮʠʡ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʪʨʘʭʦʤ ʠ ʢʫʣʴʪʫʨʦʡ ʜʦʥʦʩʦʚ, ʦʙʝʩ-
ʧʝʯʠʣʠ ʫʯʘʩʪʠʝ ʦʛʨʦʤʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ʄʘʩʰʪʘʙʳ: ʤʠʣʣʠʦʥʳ ʘʨʝʩʪʦʚ, ʩʦʪʥʠ ʪʳʩʷʯ ʢʘʟʥʝʡ, ʜʝʩʷʪʢʠ 
ʤʠʣʣʠʦʥʦʚ ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʞʝʨʪʚ ʯʝʨʝʟ ʛʦʣʦʜ, ʜʝʧʦʨʪʘʮʠʠ, ʣʘʛʝʨʷ. ʇʦʩʣʝʜʩʪʚʠʷ: ʠʩʢʘʞʝʥʠʝ ʜʝʤʦ-
ʛʨʘʬʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ, ʪʨʘʚʤʳ ʩʦʮʠʘʣʠʟʘʮʠʠ, ʨʘʟʨʫʰʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʦʚʝʨʠʷ ʠ ʮʝʥʥʦʩʪʥʦʡ ʦʩ-
ʥʦʚʳ ʦʙʱʝʩʪʚʘ. ʂʫʣʴʪʫʨʥʳʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʥʳ ʩʦʭʨʘʥʷʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ʀʩʩʣʝ-
ʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʥʦ ʠ ʦʩʤʳʩʣʝʥʠʝ ʨʝʧʨʝʩʩʠʡ ʢʘʢ 
ʢʫʣʴʪʫʨʥʦʛʦ ʬʝʥʦʤʝʥʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʠʜʝʦʣʦʛʠʶ ʤʦʣʯʘʥʠʷ ʠ ʩʪʨʘʭ, ʧʨʦʜʦʣʞʘʶʱʫʶ ʚʣʠʷʪʴ ʥʘ ʦʙʱʝ-
ʩʪʚʦ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʣʝʢʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʠʩʪʦʨʠʷ ʨʝʧʨʝʩʩʠʡ) ʪʨʝʙʫʶʪ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ.  
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ǥǤǬǸǧǬǺ-ǮǯǤǣǮǯǧǬǧǫǟǱǤǪǻǬǧǵǺ 
Ǣǭǯǭǣǟ ǡǭǯǭǬǤǥ ǡ /640-Ǥ ǢǢ,  
&Ǯǭ ǫǟǱǤǯǧǟǪǟǫ ǢǟǦǤǱǺ ©ǡǭǯǭǬǤǥǰǩǧǨ 
ǪǧǰǱǭǩ¹' 

ǣȋȇȑȏȇȄȁǿ ǟȌǿȐȑǿȐȇȞ ǧȂȍȏȄȁȌǿ 
ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ  

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʛ. ɹʝʣʛʦʨʦʜ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʝʥʴʰʠʢʦʚʘ ɽʚʛʝʥʠʷ ʅʠʢʦʣʘʝʚʥʘ  

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  
ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʛ. ɹʝʣʛʦʨʦʜ 
 

 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʬʝʥʦʤʝʥʘ ʞʝʥʩʢʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɺʦʨʦʥʝʞʝ ʚ 
1860-ʝ ʛʦʜʳ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʛʘʟʝʪʳ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè. ɺ ʢʘʯʝʩʪʚʝ ʟʘʜʘʯ ʚʳʜʝʣʷʶʪʩʷ: ʘʥʘ-
ʣʠʟ ʦʙʲʷʚʣʝʥʠʡ ʚ ʛʘʟʝʪʝ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʞʝʥʱʠʥ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʥʠʮ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʬʝʨ ʠʭ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ, ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʞʝʥʱʠʥ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʥʠʮ ʚ ʨʝʢʣʘʤʥʳʭ ʦʙʲʷʚ-
ʣʝʥʠʷʭ. ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟʝ ʛʘʟʝʪʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʝʤ 
ʠʟʚʣʝʯʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʞʝʥʱʠʥʘʭ-ʚʣʘʜʝʣʠʮʘʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʟʘʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ ʠʩʪʦʨʠʢʦ-
ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʤʝʪʦʜʝ, ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʢʠ ʞʝʥʩʢʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʢʦʥ-
ʪʝʢʩʪʝ ʦʙʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ɺʦʨʦʥʝʞʝ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʞʝʥʩʢʘʷ ʠʩʪʦʨʠʷ, ʞʝʥʱʠʥʳ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʥʠʮʳ, ɺʦʨʦʥʝʞ, ɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢ, 
ʧʝʨʠʦʜʠʯʝʩʢʘʷ ʧʝʯʘʪʴ. 
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XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

XIX ʚʝʢ ʩʪʘʣ ʵʧʦʭʦʡ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʦʪʤʝʯʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʝʬʦʨ-
ʤʘʤʠ, ʨʦʩʪʦʤ ʛʦʨʦʜʦʚ ʠ ʘʢʪʠʚʠʟʘʮʠʝʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʵʪʠʭ 
ʧʨʦʮʝʩʩʦʚ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʝʯʘʪʠ ʚ ʛʫʙʝʨʥʠʷʭ. ɻʘʟʝʪʳ ʠ ʞʫʨʥʘʣʳ, 
ʠʟʜʘʚʘʚʰʠʝʩʷ ʚ ʛʫʙʝʨʥʩʢʠʭ ʛʦʨʦʜʘʭ, ʩʪʘʥʦʚʠʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʤ ʥʦʚʦʩʪʝʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʠʩ-
ʢʫʩʩʠʠ, ʥʦ ʠ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʣʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʅʘ ʩʪʨʘʥʠʮʘʭ ʵʪʠʭ 
ʠʟʜʘʥʠʡ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʦʙʲʷʚʣʝʥʠʷ ʦʙ ʦʪʢʨʳʪʠʠ, ʟʘʢʨʳʪʠʠ, ʧʝʨʝʝʟʜʝ ʥʘ ʥʦʚʦʝ ʤʝʩʪʦ ʨʘʟʣʠʯʥʳʭ ʤʘ-
ʩʪʝʨʩʢʠʭ ʠ ʟʘʚʝʜʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛʘʭ, ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʚʳʭ ʪʦʚʘʨʦʚ, ʚʦʟʤʦʞʥʳʭ ʩʢʠʜʢʘʭ ʠ 
ʧʨʝʜʣʦʞʝʥʠʷʭ. ʀʟʫʯʝʥʠʝ ʛʘʟʝʪʥʳʭ ʦʙʲʷʚʣʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʚ ʪʦʤ ʯʠʩʣʝ, ʢʘʢ ʚ XIX ʚʝʢʝ ʞʝʥʱʠʥʳ 
ʚʝʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʣʘ, ʢʘʢʠʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʙʠʨʘʣʠ ʠ ʩ ʢʘʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʩʪʘʣʢʠʚʘʣʠʩʴ. 

ɺʦ ʤʥʦʛʠʭ ʧʝʯʘʪʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ ɺʦʨʦʥʝʞʩʢʦʡ ʛʫʙʝʨʥʠʠ ʙʳʣ ʦʪʜʝʣʴʥʳʡ ʨʘʟʜʝʣ, ʛʜʝ 
ʤʦʞʥʦ ʙʳʣʦ ʥʘʡʪʠ ʨʘʟʣʠʯʥʳʝ ʦʙʲʷʚʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʟʜʘʥʠʡ ʙʳʣ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè, ʚʳʭʦ-
ʜʠʚʰʠʡ ʚ ʩʚʝʪ ʩ 1862 ʧʦ 1868 ʛʦʜʳ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè ʙʳʣʘ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ 
ʯʘʩʪʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʛʘʟʝʪ ɺʦʨʦʥʝʞʘ [1, c. 133].  

ɺ ʧʝʨʚʳʡ ʛʦʜ ʠʟʜʘʥʠʷ ʦʥʘ ʚʳʭʦʜʠʣʘ ʧʦ ʩʨʝʜʘʤ ʠ ʩʫʙʙʦʪʘʤ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ ʛʦʜʘ ʠʟʜʘʥʠʷ ï ʧʦ 
ʯʝʪʚʝʨʛʘʤ ʠ ʚʦʩʢʨʝʩʝʥʴʷʤ. ʀʟʜʘʪʝʣʝʤ ʛʘʟʝʪʳ ʙʳʣ ɺ.ɸ. ɻʦʣʴʜʰʪʝʡʥ, ʘ ʨʝʜʘʢʪʦʨʘʤʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚʳ-
ʩʪʫʧʘʣʠ ʇ.ɺ. ʄʘʣʳʭʠʥ (1862 ï 1866 ʛʛ.) ʠ ɻ.ʄ. ɺʝʩʝʣʦʚʩʢʠʡ (ʩ 1867 ʛ.). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ çɺʦʨʦʥʝʞ-
ʩʢʠʡ ʃʠʩʪʦʢè ʧʦʣʴʟʦʚʘʣʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʯʠʪʘʪʝʣʝʡ. ʈʘʟʜʝʣ çʆʙʲʷʚʣʝʥʠʷè ʥʘʭʦʜʠʣʩʷ ʚ ʨʘʟʥʦʝ 
ʚʨʝʤʷ ʣʠʙʦ ʚ ʥʘʯʘʣʝ, ʣʠʙʦ ʚ ʢʦʥʮʝ ʠʟʜʘʥʠʷ. 

ɻʘʟʝʪʘ ʧʨʝʜʣʘʛʘʣʘ ʩʚʦʠʤ ʯʠʪʘʪʝʣʷʤ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʧʦʜʧʠʩʢʠ ʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʷʚʣʝʥʠʡ. ɺ 
1862 ʛʦʜʫ ʛʦʜʦʚʘʷ ʧʦʜʧʠʩʢʘ ʥʘ ʛʘʟʝʪʫ ʚ ɺʦʨʦʥʝʞʝ ʩʪʦʠʣʘ 3 ʨʫʙʣʷ ʩʝʨʝʙʨʦʤ ʙʝʟ ʜʦʩʪʘʚʢʠ ʥʘ ʜʦʤ, 3 ʨʫʙ-
ʣʷ 25 ʢʦʧʝʝʢ ʩ ʜʦʩʪʘʚʢʦʡ ʠ 3 ʨʫʙʣʷ 75 ʢʦʧʝʝʢ ʩ ʧʝʨʝʩʳʣʢʦʡ ʚ ʜʨʫʛʠʝ ʛʦʨʦʜʘ. ʈʝʜʘʢʮʠʷ ʚʟʠʤʘʣʘ ʧʣʘʪʫ ʟʘ 
ʦʙʲʷʚʣʝʥʠʷ ʦʪ ʛʦʩʧʦʜ ʥʝ-ʧʦʜʧʠʩʯʠʢʦʚ: 10 ʢʦʧʝʝʢ ʩʝʨʝʙʨʦʤ ʟʘ ʩʪʦ ʙʫʢʚ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʡ ʧʫʙʣʠʢʘʮʠʠ. 
ʇʦʜʧʠʩʢʫ ʤʦʞʥʦ ʙʳʣʦ ʦʬʦʨʤʠʪʴ ʚ ʢʦʥʪʦʨʝ ʨʝʜʘʢʮʠʠ, ʨʘʩʧʦʣʘʛʘʚʰʝʡʩʷ ʥʘ ɹʦʣʴʰʦʡ ɼʚʦʨʷʥʩʢʦʡ ʫʣʠʮʝ 
ʚ ʜʦʤʝ ʜʦʢʪʦʨʘ ʉʪʦʣʷ, ʛʜʝ ʧʦʤʝʱʘʣʘʩʴ ʪʠʧʦʛʨʘʬʠʷ ʠʟʜʘʪʝʣʷ ʛʘʟʝʪʳ ɺ. ɻʦʣʴʜʰʪʝʡʥʘ. 

ʂ 1863 ʛʦʜʫ ʮʝʥʳ ʥʘ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʠʣʠʩʴ. ɻʦʜʦʚʘʷ ʧʦʜʧʠʩʢʘ ʙʝʟ ʜʦʩʪʘʚ-
ʢʠ ʩʪʦʠʣʘ 4 ʨʫʙʣʷ, ʩ ʜʦʩʪʘʚʢʦʡ ï 4 ʨʫʙʣʷ 50 ʢʦʧʝʝʢ, ʘ ʩ ʧʝʨʝʩʳʣʢʦʡ ʚ ʜʨʫʛʠʝ ʛʦʨʦʜʘ ï 5 ʨʫʙʣʝʡ 50 ʢʦʧʝ-
ʝʢ. ʇʦʷʚʠʣʘʩʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʬʦʨʤʠʪʴ ʧʦʣʫʛʦʜʦʚʫʶ ʧʦʜʧʠʩʢʫ: 2 ʨʫʙʣʷ 50 ʢʦʧʝʝʢ ʙʝʟ ʜʦʩʪʘʚʢʠ, 3 ʨʫʙʣʷ 
ʩ ʜʦʩʪʘʚʢʦʡ ʠ 3 ʨʫʙʣʷ 50 ʢʦʧʝʝʢ ʩ ʧʝʨʝʩʳʣʢʦʡ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʨʘʩʮʝʥʢʠ ʥʘ ʨʘʟʤʝʱʝʥʠʝ 
ʦʙʲʷʚʣʝʥʠʡ: 15 ʢʦʧʝʝʢ ʩʝʨʝʙʨʦʤ ʟʘ ʩʪʦ ʙʫʢʚ ʤʝʣʢʠʤ ʰʨʠʬʪʦʤ ʧʨʠ ʧʝʨʚʦʡ ʧʫʙʣʠʢʘʮʠʠ ʠ 10 ʢʦʧʝʝʢ ʩʝ-
ʨʝʙʨʦʤ ʟʘ ʩʪʦ ʙʫʢʚ ʧʨʠ ʢʘʞʜʦʤ ʧʦʚʪʦʨʥʦʤ ʨʘʟʤʝʱʝʥʠʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʠ ʬʠʛʫʨʥʳʭ ʰʨʠʬʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʙʝʣʦʚ, ʦʧʣʘʯʠʚʘʣʦʩʴ ʠʩʭʦʜʷ ʠʟ ʟʘʥʠ-
ʤʘʝʤʦʛʦ ʦʙʲʷʚʣʝʥʠʝʤ ʤʝʩʪʘ. ʎʝʥʘ ʟʘ ʨʘʤʢʠ, ʫʢʨʘʰʝʥʠʷ ʠ ʧʦʣʠʪʠʧʘʞʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʜʦʛʦʚʦʨʝʥʥʦ-
ʩʪʠ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʫʙʣʠʢʘʮʠʠ ʩʪʘʪʝʡ ʠ ʠʟʚʝʩʪʠʡ, ʜʦʩʪʘʚʣʷʝʤʳʭ ʚ ʨʝʜʘʢʮʠʶ, ʙʳʣʦ ʥʘʣʠʯʠʝ ʧʦʜʧʠ-
ʩʠ ʠ ʘʜʨʝʩʘ ʘʚʪʦʨʘ. ɺ 1868 ʛʦʜʫ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠʤʝʯʘʥʠʝ, ʯʪʦ ʜʣʷ ʜʫʭʦʚʥʳʭ ʣʠʮ ɺʦʨʦʥʝʞʩʢʦʡ ʛʫʙʝʨʥʠʠ 
ʜʝʣʘʝʪʩʷ ʫʩʪʫʧʢʘ, ʩʦʩʪʘʚʣʷʶʱʘʷ 4 ʨʫʙʣʷ ʛʦʜʦʚʦʡ ʧʣʘʪʳ ʚʤʝʩʪʦ 5 ʨʫʙʣʝʡ. ʊʘ ʞʝ ʫʩʪʫʧʢʘ ʜʝʣʘʣʘʩʴ ʠ 
ʜʣʷ ʚʩʝʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ɺʦʨʦʥʝʞʩʢʠʡ ʛʫʙʝʨʥʠʡ ʠ ʥʘʨʦʜʥʳʭ ʰʢʦʣ [2, c. 4]. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʛʘʟʝʪʥʳʝ ʦʙʲʷʚʣʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʨʛʦʚʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ 
ʨʘʟʣʠʯʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʯʘʩʪʦ ʦʪʣʠʯʘʣʠʩʴ ʦʩʦʙʳʤ ʦʬʦʨʤʣʝʥʠʝʤ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʙʳʣʠ ʫʢʨʘʰʝʥʳ ʨʘʤʢʘʤʠ, 
ʪʝʢʩʪ ʚʳʜʝʣʷʣʩʷ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʠʣʠ ʢʫʨʩʠʚʦʤ ʠ ʟʘʥʠʤʘʣ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʤʝʩʪʘ ʥʘ ʣʠʩʪʝ. ʈʝʜʘʢʮʠʷ 
ʛʘʟʝʪʳ ʚʟʠʤʘʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʘʪʫ ʟʘ ʧʦʜʦʙʥʳʝ ʫʢʨʘʰʝʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʝʤʣʝʥʠʠ ʧʨʝʜ-
ʧʨʠʥʠʤʘʪʝʣʝʡ ʚʳʜʝʣʠʪʴʩʷ ʥʘ ʬʦʥʝ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ.  

ʌʦʨʤʘ ʧʦʜʘʯʠ ʦʙʲʷʚʣʝʥʠʡ ʪʘʢʞʝ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ. ʆʥʠ ʤʦʛʣʠ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʢʘʢ ʦʪ ʪʨʝʪʴ-
ʝʛʦ ʣʠʮʘ (ʥʘʧʨʠʤʝʨ, çʄʘʛʘʟʠʥ ʤʘʜʘʤ ʆʩʪʨʦʫʤʦʚʦʡ ʧʝʨʝʚʝʜʝʥ ʚ ʜʦʤ ʄʳʩʣʦʚʩʢʦʛʦéè) [3, c. 1], ʪʘʢ ʠ ʦʪ 
ʧʝʨʚʦʛʦ (çʏʝʩʪʴ ʠʤʝʶ ʠʟʚʝʩʪʠʪʴ ʧʦʯʪʝʥʥʝʡʰʫʶ ʧʫʙʣʠʢʫ, ʯʪʦ ʚ ʤʦʝʡ ʙʫʣʦʯʥʦʡ ʢ ʉʚʝʪʣʦʤʫ ʇʨʘʟʜʥʠʢʫ ʧʦ 
ʟʘʢʘʟʫ ʧʨʠʛʦʪʦʚʣʷʶʪʩʷ ʩʜʦʙʥʳʝ ʢʫʣʠʯʠ, ʢʨʝʥʜʝʣʠ ʠ ʧʠʨʦʛʠ ʩʘʤʦʡ ʣʫʯʰʝʡ ʩʜʦʙʳ, ʨʘʟʥʳʭ ʮʝʥ ʠ ʜʣʷ ʩʪʦ-
ʣʘ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʧʠʨʦʞʥʦʝ ʠ ʧʝʯʝʥʴʷ ʢ ʯʘʶ ʠ ʢʦʬʝè) [4, c. 4]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʚʦʛʦ ʣʠʮʘ ʧʨʠʜʘʚʘʣʦ 
ʦʙʲʷʚʣʝʥʠʶ ʙʦʣʝʝ ʣʠʯʥʳʡ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʞʝʥʱʠʥ, 
ʩʪʨʝʤʷʱʠʭʩʷ ʟʘʚʦʝʚʘʪʴ ʜʦʚʝʨʠʝ ʧʫʙʣʠʢʠ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʷʚʣʝʥʠʷ, ʜʘʚʘʝʤʳʝ ʞʝʥʱʠʥʘʤʠ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʥʠʮʘʤʠ, ʟʘʯʘʩʪʫʶ ʥʠ-
ʯʝʤ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʦʙʲʷʚʣʝʥʠʡ, ʨʘʟʤʝʱʘʝʤʳʭ ʠʭ ʢʦʣʣʝʛʘʤʠ-ʤʫʞʯʠʥʘʤʠ. ʉʪʨʝʤʷʩʴ ʧʨʠʚʣʝʯʴ ʢʣʠʝʥ-
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ʪʦʚ, ʚʣʘʜʝʣʴʮʳ ʠ ʚʣʘʜʝʣʠʮʳ ʚ ʩʚʦʠʭ ʦʙʲʷʚʣʝʥʠʷʭ ʜʝʣʘʣʠ ʘʢʮʝʥʪ ʥʘ ʢʘʯʝʩʪʚʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ 
ʥʘ ʜʦʩʪʫʧʥʳʭ ʮʝʥʘʭ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʬʨʘʟʳ: çʙʦʣʴʰʦʡ ʚʳʙʦʨ ʪʦʚʘʨʦʚè, çʪʦʚʘʨʳ ʧʨʦʜʘʶʪʩʷ ʧʦ ʩʘ-
ʤʳʤ ʫʤʝʨʝʥʥʳʤ ʮʝʥʘʤè, çʟʘʢʘʟʳ ʚʳʧʦʣʥʷʶʪʩʷ ʙʝʟʫʢʦʨʠʟʥʝʥʥʦè, çʦʪʤʝʯʘʝʪʩʷ ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ 
ʨʘʙʦʪʳè. ʕʪʠ ʨʝʢʣʘʤʥʳʝ ʧʨʠʝʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʨʝʤʣʝʥʠʠ ʟʘʚʦʝʚʘʪʴ ʜʦʚʝʨʠʝ ʧʦʢʫʧʘʪʝʣʝʡ ʠ 
ʫʢʨʝʧʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ. 

ʅʘʧʨʠʤʝʨ, ʚ ʦʙʲʷʚʣʝʥʠʷʭ ʦ ʧʨʦʜʘʞʝ ʪʢʘʥʝʡ ʠ ʦʜʝʞʜʳ ʧʦʜʯʝʨʢʠʚʘʣʦʩʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʤʘʪʝ-
ʨʠʘʣʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʩʣʝʜʥʠʤ ʤʦʜʥʳʤ ʪʝʥʜʝʥʮʠʷʤ. ɺ ʟʘʤʝʪʢʘʭ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʫʩʣʫʛ, ʪʘʢʠʭ ʢʘʢ 
ʧʦʰʠʚ ʦʜʝʞʜʳ ʠʣʠ ʨʝʤʦʥʪ ʦʙʫʚʠ, ʘʢʮʝʥʪ ʜʝʣʘʣʩʷ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʝ ʤʘʩʪʝʨʦʚ ʠ ʙʳʩʪʨʦʪʝ ʚʳʧʦʣ-
ʥʝʥʠʷ ʟʘʢʘʟʦʚ. ɺ ʩʦʦʙʱʝʥʠʷʭ ʦ ʧʨʦʜʘʞʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʣʘʩʴ ʩʚʝʞʝʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʝʜ-
ʣʘʛʘʝʤʳʭ ʪʦʚʘʨʦʚ. 

ʉʨʘʟʫ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʷʚʣʝʥʠʡ ʦʙ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʣʘʭ, ʧʨʠ-
ʥʘʜʣʝʞʘʱʠʭ ʞʝʥʱʠʥʘʤ, ʚ çɺʦʨʦʥʝʞʩʢʦʤ ʃʠʩʪʢʝè ʟʘʤʝʪʥʦ ʫʩʪʫʧʘʝʪ ʯʠʩʣʫ ʦʙʲʷʚʣʝʥʠʡ ʦ ʟʘʚʝʜʝʥʠʷʭ ʠ 
ʧʨʝʜʧʨʠʷʪʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦ ʚʣʘʜʝʥʠʠ ʤʫʞʯʠʥ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ ʞʝʥʱʠʥ ʚ ʦʙʱʝʩʪʚʝ 
ʪʦʛʦ ʚʨʝʤʝʥʠ, ʛʜʝ ʠʭ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʨʷʜʦʤ ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʬʘʢ-
ʪʦʨʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʛʘʟʝʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʞʝʥʱʠʥʳ ɺʦʨʦʥʝʞʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʚ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʛʦʨʦʜʘ ʚ 1860-ʝ ʛʛ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʦʙʲʷʚʣʝʥʠʷʭ, ʧʦʜʘʥʥʳʭ ʞʝʥʱʠʥʘʤʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʫʧʦʤʠʥʘʥʠʷ ʦ ʩʦʙʩʪʚʝʥʥʳʭ 
ʟʘʚʝʜʝʥʠʷʭ ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ ʠ ʫʩʣʫʛ. ɺʣʘʜʝʣʠʮʳ ʥʝʙʦʣʴʰʠʭ ʣʘʚʦʢ ʧʨʝʜʣʘʛʘʣʠ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ 
ʪʦʚʘʨʦʚ: ʛʘʣʘʥʪʝʨʝʶ, ʪʢʘʥʠ, ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ɺʩʪʨʝʯʘʶʪʩʷ ʦʙʲʷʚ-
ʣʝʥʠʷ ʦ ʢʥʠʞʥʳʭ ʠ ʤʦʜʥʳʭ ʤʘʛʘʟʠʥʘʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʞʝʥʱʠʥʘʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʠʥʪʝʨʝʩʝ ʢ ʧʨʦ-
ʩʚʝʱʝʥʠʶ ʠ ʤʦʜʝ. ʋʧʦʤʠʥʘʶʪʩʷ ʠ ʚʣʘʜʝʣʠʮʳ ʧʨʘʯʝʯʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʤʘʩʪʝʨʩʢʠʭ, ʟʘʥʠʤʘʚʰʠʭʩʷ ʧʦʰʠ-
ʚʦʤ ʦʜʝʞʜʳ, ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʛʦʣʦʚʥʳʭ ʫʙʦʨʦʚ, ʢʦʨʩʝʪʦʚ ʠ ʜʨʫʛʠʭ ʨʝʤʝʩʣʝʥʥʳʭ ʠʟʜʝʣʠʡ. ʕʪʠ ʚʠʜʳ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʣʠʩʴ ʞʝʥʩʢʠʤʠ ʠ ʧʦʟʚʦʣʷʣʠ ʠʤ ʟʘʨʘʙʘʪʳʚʘʪʴ ʥʘ ʞʠʟʥʴ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʠ 
ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ.  

ʇʦʟʜʥʝʝ, ʚ ʦʙʲʷʚʣʝʥʠʷʭ ʥʘʯʠʥʘʶʪ ʧʦʷʚʣʷʪʴʩʷ ʫʧʦʤʠʥʘʥʠʷ ʦ ʞʝʥʱʠʥʘʭ-ʚʣʘʜʝʣʠʮʘʭ ʨʘʟʥʦʛʦ ʨʦʜʘ 
ʤʘʩʪʝʨʩʢʠʭ ʠ ʤʘʛʘʟʠʥʦʚ (ʥʘʧʨʠʤʝʨ, ʛʦʩʧʦʞʘ ʂʘʧʦʚʩʢʘʷ ʚʣʘʜʝʣʘ ʤʘʛʘʟʠʥʦʤ ʯʘʩʦʚʳʭ ʜʝʣ) [5, c. 4], ʯʪʦ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʰʠʨʝʥʠʠ ʩʧʝʢʪʨʘ ʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʧʨʦ-
ʬʝʩʩʠʡ. ʅʝʢʦʪʦʨʳʝ ʞʝʥʱʠʥʳ ʩʦʜʝʨʞʘʣʠ ʪʨʘʢʪʠʨʳ, ʛʦʩʪʠʥʠʮʳ ʠ ʜʨʫʛʠʝ ʟʘʚʝʜʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʚʰʠʝ 
ʫʩʣʫʛʠ ʥʘʩʝʣʝʥʠʶ.  

ʊʘʢʞʝ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè ʫʧʦʤʠʥʘʝʪ ʦ ʩʦʜʝʨʞʘʪʝʣʴʥʠʮʘʭ ʯʘʩʪʥʳʭ ʧʘʥʩʠʦʥʦʚ, ʧʨʝʜʦʩʪʘʚ-
ʣʷʚʰʠʭ ʫʩʣʫʛʠ ʧʨʦʞʠʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ, ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʝʚʫʰʢʘʤ, ʪʘʢ ʠ ʜʝʪʷʤ ʦʙʦʝʛʦ ʧʦʣʘ. ʅʘ 
ʩʪʨʘʥʠʮʘʭ ʛʘʟʝʪʳ ʤʳ ʥʘʭʦʜʠʤ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʩʚʦʠ ʫʩʣʫʛʠ ʞʝʣʘʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʦʜʝʨʞʘʪʝʣʴʥʠʮʘ 
ʯʘʩʪʥʦʛʦ ʞʝʥʩʢʦʛʦ ʧʘʥʩʠʦʥʘ ʚ ʛ. ɺʦʨʦʥʝʞ ʄ. ʌ. ʆʜʨʦʚʦʥʞ-ɺʳʩʦʮʢʘʷ (ʙʳʚʰʘʷ ʂʫʥʘʪ), ʩʦʜʝʨʞʘʪʝʣʴʥʠʮʘ 
ʧʘʥʩʠʦʥʘ ɸ. ʄʝʰʘʣʴʩʢʘʷ, ʩʦʜʝʨʞʘʪʝʣʴʥʠʮʘ ʯʘʩʪʥʦʛʦ ʞʝʥʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʇ. ʎʫʭʘʥʦʚʘ, ʩʦ-
ʜʝʨʞʘʪʝʣʴʥʠʮʘ ʰʢʦʣʳ ɹʦʣʦʪʦʚʘ (ʙʳʚʰʘʷ ʌʝʜʦʨʦʚʘ) [6, c. 4].  

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʞʝʥʱʠʥʳ ʯʘʩʪʦ ʚʝʣʠ ʜʝʣʘ ʥʝ ʚ ʦʜʠʥʦʯʢʫ, ʘ ʚ ʩʦʪʨʫʜ-
ʥʠʯʝʩʪʚʝ ʩ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʦʤ ʠʟ ʦʙʲʷʚʣʝʥʠʡ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʂʘʨʦʣʠʥʘ ʐʥʝʡʜʝʨ ʩ 
ʜʦʯʝʨʴʶ ʆʪʪʠʣʠʝʡ, ʠʤʝʶʱʝʡ ʤʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ, ʧʨʝʜʣʘʛʘʶʪ ʢʚʘʨʪʠʨʫ ʜʣʷ ʜʝʚʠʮ, 
ʧʦʩʝʱʘʶʱʠʭ ʛʠʤʥʘʟʠʶ [7, c. 1]. ʕʪʦʪ ʧʨʠʤʝʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ ʞʝʥʱʠʥ, ʥʦ ʠ ʩʝʤʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʙʠʟʥʝʩʘ, ʢʦʛʜʘ ʦʧʳʪ ʠ ʟʥʘʥʠʷ ʧʝʨʝʜʘʚʘʣʠʩʴ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦ-
ʢʦʣʝʥʠʝ. ʇʦʜʦʙʥʳʝ ʦʙʲʷʚʣʝʥʠʷ, ʛʜʝ ʫʧʦʤʠʥʘʶʪʩʷ ʤʫʞʴʷ, ʙʨʘʪʴʷ, ʩʝʩʪʨʳ ʠʣʠ ʤʘʪʝʨʠ, ʨʘʙʦʪʘʶʱʠʝ 
ʚʤʝʩʪʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʩʝʤʝʡʥʳʭ ʩʚʷʟʝʡ ʚ ʞʝʥʩʢʦʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʝ ʪʦʛʦ ʚʨʝ-
ʤʝʥʠ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʘʚʝʜʝʥʠʷ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʞʝʥʱʠʥʘʤ, ʯʘʩʪʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʚ ʫʩʣʦ-
ʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʩ ʫʞʝ ʫʩʪʦʷʚʰʠʤʠʩʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʚʣʘʜʝʣʴʮʘʤʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʤʫʞʯʠʥʳ. ʅʘʧʨʠ-
ʤʝʨ, ʚ ʛʦʨʦʜʝ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʣʘ ʪʘʙʘʯʥʘʷ ʬʘʙʨʠʢʘ ʠ ʪʘʙʘʯʥʳʡ ʤʘʛʘʟʠʥ ʖ.ʌ. ʐʫʚʘʝʚʦʡ [8, c. 11]. ʆʜ-
ʥʘʢʦ, ʚ ʛʘʟʝʪʝ ʤʦʞʥʦ ʥʘʡʪʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʦʙʲʷʚʣʝʥʠʡ ʦ ʨʘʙʦʪʝ ʪʘʙʘʯʥʳʭ ʬʘʙʨʠʢ ʠ ʤʘʛʘʟʠʥʦʚ, ʧʨʠ-
ʥʘʜʣʝʞʘʱʠʭ ʤʫʞʯʠʥʘʤ. ʅʘʧʨʠʤʝʨ, ʠʟ ʛʘʟʝʪʳ ʤʳ ʧʦʣʫʯʘʝʤ ʩʚʝʜʝʥʠʷ ʦ ʥʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʷʭ ʨʘʟʣʠʯʥʳʭ 
ʪʦʚʘʨʦʚ ʥʘ ʪʘʙʘʯʥʫʶ ʬʘʙʨʠʢʫ ʇʦʣʷʥʩʢʦʛʦ, ʪʘʙʘʯʥʫʶ ʬʘʙʨʠʢʫ ʠ ʚ ʤʘʛʘʟʠʥ ɸʡʚʘʟʘ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘ-
ʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ. ʆʙʲʷʚʣʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʚ ʛʦʨʦʜʝ ʙʫʣʦʯʥʳʭ, 



146 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 
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ʢʥʠʞʥʳʭ ʠ ʤʦʜʥʳʭ ʤʘʛʘʟʠʥʦʚ, ʛʜʝ ʚʣʘʜʝʣʴʮʘʤʠ ʙʳʣʠ ʢʘʢ ʤʫʞʯʠʥʳ, ʪʘʢ ʠ ʞʝʥʱʠʥʳ. 
ɸʥʘʣʠʟ ʛʘʟʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ, ʢʦʤʫ ʧʨʠʥʘʜʣʝʞʘʣʦ ʟʘʚʝʜʝʥʠʝ, ʧʨʝʜʧʨʠʷʪʠʝ 

ʠʣʠ ʤʘʩʪʝʨʩʢʘʷ, ʦ ʢʦʪʦʨʦʤ ʠʜʝʪ ʨʝʯʴ ʚ ʦʙʲʷʚʣʝʥʠʠ, ʪʘʢ ʢʘʢ ʟʘʯʘʩʪʫʶ ʦʥʠ ʥʘʟʳʚʘʣʠʩʴ ʧʦ ʬʘʤʠʣʠʠ ʚʣʘ-
ʜʝʣʴʮʘ. ʆʜʥʘʢʦ, ʚ ʪʘʢʦʛʦ ʨʦʜʘ ʧʫʙʣʠʢʘʮʠʷʭ ʥʝ ʚʩʝʛʜʘ ʫʢʘʟʳʚʘʣʦʩʴ ʧʦʣʥʦʝ ʠʤʷ ʠʣʠ ʜʘʞʝ ʠʥʠʮʠʘʣʳ 
ʚʣʘʜʝʣʴʮʘ, ʝʛʦ ʟʚʘʥʠʝ ʠʣʠ ʜʦʣʞʥʦʩʪʴ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʲʷʚʣʝʥʠʡ, ʧʦʜʘʥʥʳʭ ʤʫʞʯʠʥʘʤʠ-
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ, ʛʜʝ ʧʦʤʠʤʦ ʩʣʦʚʘ çʛʦʩʧʦʜʠʥè ʚ ʥʘʯʘʣʝ ʤʦʛʣʦ ʫʢʘʟʳʚʘʝʪʩʷ ʟʚʘʥʠʝ ʚʣʘʜʝʣʴʮʘ 
(ʥʘʧʨʠʤʝʨ, çʢʫʧʝʮ 1-ʡ ʛʠʣʴʜʠʠè), ʚ ʦʙʲʷʚʣʝʥʠʷʭ ʞʝʥʱʠʥ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʥʠʮ, ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʚ ʛʘʟʝ-
ʪʝ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʦʚʘ çʤʘʜʘʤè ʠʣʠ çʛʦʩʧʦʞʘè. ʀʥʦʛʜʘ ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʳʚʘʣʘʩʴ ʜʝʚʠʯʴʷ ʬʘ-
ʤʠʣʠʷ ʚʣʘʜʝʣʠʮʳ ʠʣʠ ʦʙʦʟʥʘʯʘʣʦʩʴ ʝʝ ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʚ ʩʝʥʪʷʙʨʴʩʢʦʤ ʥʦʤʝʨʝ ʟʘ 
1863 ʛʦʜ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʙʲʷʚʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʚʜʦʚʘ ʛʫʙʝʨʥʩʢʦʛʦ ʩʝʢʨʝʪʘʨʷ ɾʦ-
ʟʝʬʠʥʘ ʌʨʘʥʮʝʚʥʘ ɿʠʥʦʚʴʝʚʘ, ʫʨʦʞʜʝʥʥʘʷ ʃʝʛʘʦʨʘʥʴ, ʧʨʠʥʠʤʘʝʪ ʚ ʢʚʘʨʪʠʨʝ ʜʝʪʝʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ 
ʤʫʞʩʢʦʡ ʠ ʞʝʥʩʢʦʡ ʛʠʤʥʘʟʠʷʭ [9, c. 4].  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʚʝʜʝʥʠʷ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʟʘʚʝʜʝʥʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʞʝʥʱʠʥʘʤ, ʤʦʞʥʦ ʧʦ-
ʯʝʨʧʥʫʪʴ ʜʘʞʝ ʠʟ ʦʙʲʷʚʣʝʥʠʡ, ʥʘʧʨʷʤʫʶ ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦʤ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʙʲ-
ʷʚʣʝʥʠʷ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʙʫʜʴ ʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʫʩʣʫʛ, ʧʦʠʩʢ ʨʘʙʦʪʳ ʠʣʠ ʩʜʘʯʘ ʞʠʣʴʷ, ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʜʝʨ-
ʞʘʣʠ ʘʜʨʝʩ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʙʳʣʦ ʦʙʨʘʪʠʪʴʩʷ. ɿʘʯʘʩʪʫʶ, ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʘʚʪʦʨʳ 
ʫʢʘʟʳʚʘʣʠ, ʯʪʦ ʠʩʢʦʤʦʝ ʤʝʩʪʦ ʥʘʭʦʜʠʪʩʷ ʨʷʜʦʤ ʩ ʠʟʚʝʩʪʥʳʤ ʟʘʚʝʜʝʥʠʝʤ, ʤʘʛʘʟʠʥʦʤ ʠʣʠ ʣʘʚʢʦʡ.  

ʀʤʝʥʥʦ ʚ ʪʘʢʠʭ ʢʦʥʪʝʢʩʪʘʭ ʠ ʚʩʧʣʳʚʘʶʪ ʠʤʝʥʘ ʞʝʥʱʠʥ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʥʠʮ. ʅʘʧʨʠʤʝʨ, ʚ ʦʙʲʷʚ-
ʣʝʥʠʠ ʦ ʧʦʠʩʢʝ ʨʘʙʦʪʳ ʦʧʳʪʥʦʛʦ ʧʦʚʘʨʘ ʉʦʣʦʚʴʝʚʘ, ʞʝʣʘʶʱʝʛʦ ʧʦʩʪʫʧʠʪʴ ʥʘ ʤʝʩʪʦ ʚ ʦʪʲʝʟʜ ʠʣʠ ʚ ʛʦʨʦʜ, 
ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʦ ʜʘʚʰʝʤ ʦʙʲʷʚʣʝʥʠʝ ʩʣʝʜʫʝʪ ʩʧʨʘʰʠʚʘʪʴ ʥʘ ʑʝʧʥʦʡ ʧʣʦʱʘʜʠ ʚ ʭʣʝʙʥʦʡ ʣʘʚʢʝ ʇʦ-
ʷʨʫʰʢʠʥʦʡ [10, c. 1]. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʘʟʝʪʝ ʧʨʠ ʦʧʠʩʘʥʠʠ ʘʜʨʝʩʘ ʥʝ ʚʩʝʛʜʘ ʧʨʷʤʦ 
ʫʢʘʟʳʚʘʣʦʩʴ, ʢʪʦ ʠʤʝʥʥʦ ʚʣʘʜʝʣʠʮʘ ʪʦʛʦ ʜʦʤʘ ʠʣʠ ʟʘʚʝʜʝʥʠʷ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʟʥʘʪʴ ʥʫʞʥʫʶ ʠʥ-
ʬʦʨʤʘʮʠʶ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʱʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ, ʪʘʢʠʝ ʢʘʢ ʭʦʟʷʡʢʘ ʜʦʤʘ ʠʣʠ ʚʣʘʜʝʣʠʮʘ ʟʘʚʝʜʝ-
ʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʦʙʲʷʚʣʝʥʠʡ ʚ ʛʘʟʝʪʝ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ, ʯʪʦ ʞʝʥ-
ʱʠʥʳ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʥʠʮʳ ʠʛʨʘʣʠ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ɺʦʨʦʥʝʞʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦ-
ʚʠʥʝ XIX ʚʝʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʮʠʶ ʩʦ ʩʪʦʨʦʥʳ ʤʫʞʯʠʥ, ʦʥʠ ʫʩʧʝʰ-
ʥʦ ʚʝʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʣʘ ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ ʠ ʫʩʣʫʛ, ʚʥʦʩʷ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ. ʀʭ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʪʘʢ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ 
ʥʝʟʘʚʠʩʠʤʦʩʪʠ. 

ʂ ʪʦʤʫ ʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʘʣʠʟ ʦʙʲʷʚʣʝʥʠʡ ʛʘʟʝʪʳ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè ʧʦʟʚʦʣʷʝʪ ʩʦ-
ʩʪʘʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʛʝʥʜʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, 
ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʨʘʟʚʠʪʠʷ ʤʝʩʪʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʷʟʳʢʝ ʨʝʢʣʘʤʳ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 
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10. ɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢ, 1862 ʛʦʜ. ï ɺʦʨʦʥʝʞ: ʈʝʜ.-ʠʟʜ. ɺ.ɸ. ɻʦʣʴʜʰʪʝʡʥ, 1862. ï ̄  41. ï 4 ʩ.  
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ǬǟǤǫǬǺǤ ǯǟǠǭǱǬǧǩǧ ǡǭǯǭǬǤǥǰǩǭǨ 
ǢǲǠǤǯǬǧǧ ǡǭ ǡǱǭǯǭǨ ǮǭǪǭǡǧǬǤ VGV ǡǤǩǟ 
&Ǯǭ ǫǟǱǤǯǧǟǪǟǫ ǢǟǦǤǱǺ ©ǡǭǯǭǬǤǥǰǩǧǨ 
ǪǧǰǱǭǩ¹' 

ǣȋȇȑȏȇȄȁǿ ǫǿȏȇȞ ǧȂȍȏȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʛ. ɹʝʣʛʦʨʦʜ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʝʥʴʰʠʢʦʚʘ ɽʚʛʝʥʠʷ ʅʠʢʦʣʘʝʚʥʘ  

ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  
ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

 

 
ɻʘʟʝʪʘ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè, ʠʟʜʘʚʘʚʰʘʷʩʷ ʚ ɺʦʨʦʥʝʞʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚʝʢʘ, ʷʚʣʷʝʪʩʷ 

ʮʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʛʫʙʝʨʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦ ʨʳʥʢʝ 
ʪʨʫʜʘ. ʆʥʘ ʚʳʭʦʜʠʣʘ ʩ 1862 ʧʦ 1868 ʛʦʜʳ ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ: ʩʥʘʯʘʣʘ ʚ ʩʨʝʜʫ ʠ ʩʫʙʙʦʪʫ, ʥʘʯʠʥʘʷ ʩ 
1863 ʛʦʜʘ ï ʧʦ ʯʝʪʚʝʨʛʘʤ ʠ ʚʦʩʢʨʝʩʝʥʴʷʤ.  

ɹʦʦʧʫʙʯʡʸ: ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʥʘʝʤʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ɺʦʨʦʥʝʞʩʢʦʡ 
ʛʫʙʝʨʥʠʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚʝʢʘ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʛʘʟʝʪʳ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè. ɼʣʷ 
ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʠʟʫʯʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʙʲʷʚʣʝʥʠʡ 
ʦ ʥʘʡʤʝ, ʚʳʷʚʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʪʥʠʢʘʤ, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʤʫʞʩʢʠʭ ʠ ʞʝʥʩʢʠʭ 
ʧʨʦʬʝʩʩʠʡ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʩʪʘʪʴʷ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʦʥʪʝʥʪ-ʘʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʛʘʟʝʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʜʠʥʘʤʠʢʫ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʝʥʜʝʨʥʘʷ ʠʩʪʦʨʠʷ, ʞʝʥʩʢʘʷ ʠʩʪʦʨʠʷ, ʥʘʝʤʥʳʝ ʨʘʙʦʪʥʠʢʠ, ɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢ, ɺʦ-
ʨʦʥʝʞ. 
 

HIRED WORKERS OF THE VORONEZH PROVINCE IN THE SECOND HALF OF THE 19TH CENTURY 
(BASED ON THE MATERIALS OF THE VORONEZH LEAFLET NEWSPAPER) 

 
Dmitrieva Maria Igorevna 

 
Scientific supervisor: Menshikova Evgeniya Nikolaevna  

 
Abstract: The purpose of this article is to study the situation of hired workers in the Voronezh province in the 
second half of the 19th century, based on the materials of the newspaper çVoronezh Leafletè. To achieve this 
goal, the following tasks were set: to study the content of job advertisements, identify requirements for em-
ployees, and analyze the ratio of male and female professions. Methodologically, the article is based on a con-
tent analysis of newspaper publications, which allows for a deeper understanding of labor market dynamics 
and employer preferences. 
Keywords: gender history, women's history, hired workers, Voronezh leaflet, Voronezh. 
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ʇʦʤʠʤʦ ʦʬʠʮʠʘʣʴʥʳʭ ʥʦʚʦʩʪʝʡ, ʥʝʢʨʦʣʦʛʦʚ, ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʛʘʟʝʪʘ ʧʫʙʣʠʢʦʚʘʣʘ 
ʨʘʟʣʠʯʥʳʝ ʦʙʲʷʚʣʝʥʠʷ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʙʲʷʚʣʝʥʠʷ ʦ ʥʘʡʤʝ ʥʘ ʨʘʙʦʪʫ, ʧʦʟʚʦʣʷʶʱʠʝ 
ʚʟʛʣʷʥʫʪʴ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ ɺʦʨʦʥʝʞʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚʝʢʘ ʠ ʧʦʥʷʪʴ, ʢʪʦ ʠ ʢʘʢ ʠʩʢʘʣ 
ʨʘʙʦʪʥʠʢʦʚ ʚ ʪʦ ʚʨʝʤʷ. 

ɺʩʝ ʦʙʲʷʚʣʝʥʠʷ ʩʦʜʝʨʞʘʣʠ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʬʝʩʩʠʠ, ʜʦʣʞʥʦʩʪʠ, ʠʥʦʛʜʘ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠ-
ʢʘ, ʪʨʝʙʦʚʘʥʠʷ ʠʣʠ ʧʝʨʝʯʝʥʴ ʥʝʦʙʭʦʜʠʤʳʭ ʫʤʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʠʝ ʥʘ ʪʦ, ʢʫʜʘ ʠʣʠ ʢ ʢʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 
ʙʳʣʦ ʦʙʨʘʪʠʪʴʩʷ. ʀʥʦʛʜʘ ʚ ʢʦʥʮʝ ʩʦʦʙʱʝʥʠʷ ʤʦʛʣʘ ʥʘʭʦʜʠʪʴʩʷ ʧʦʤʝʪʢʘ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦ-
ʣʝʝ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʞʝʣʘʶʱʠʝ ʜʦʣʞʥʳ ʙʳʣʠ ʦʙʨʘʱʘʪʴʩʷ ʚ ʪʠʧʦʛʨʘʬʠʶ ʢ ʠʟʜʘʪʝʣʶ çɺʦʨʦʥʝʞ-
ʩʢʦʛʦ ʃʠʩʪʢʘè ɺ. ɻʦʣʴʜʰʪʝʡʥʫ. ʅʘ ʩʪʨʘʥʠʮʘʭ ʛʘʟʝʪʳ ʤʦʞʥʦ ʥʘʡʪʠ ʨʘʟʣʠʯʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʦʪ ʧʦʤʝʱʠ-
ʢʦʚ, ʠʱʫʱʠʭ ʫʧʨʘʚʣʷʶʱʠʭ ʠ ʵʢʦʥʦʤʦʚ, ʦʪ ʢʫʧʮʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʨʠʢʘʟʯʠʢʘʭ ʠ ʧʨʦʜʘʚʮʘʭ, ʦʪ ʨʝʤʝʩ-
ʣʝʥʥʠʢʦʚ, ʠʱʫʱʠʭ ʧʦʜʤʘʩʪʝʨʴʝʚ ʠ ʫʯʝʥʠʢʦʚ, ʠ ʦʪ ʯʘʩʪʥʳʭ ʣʠʮ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʜʦʤʘʰʥʝʡ ʧʨʠʩʣʫʛʝ. 

ɸʥʘʣʠʟ ʦʙʲʷʚʣʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʨʘʙʦʪʥʠ-
ʢʘʤ. ɺ ʦʙʲʷʚʣʝʥʠʷʭ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʢʘʢ ʤʫʞʩʢʦʛʦ, ʪʘʢ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʯʘʩʪʦ ʫʢʘʟʳʚʘʣʠʩʴ ʪʘʢʠʝ ʥʝʦʙ-
ʭʦʜʠʤʳʝ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʦʧʳʪʥʦʩʪʴ, ʦʪʣʠʯʥʦʝ ʟʥʘʥʠʝ ʩʚʦʝʛʦ ʜʝʣʘ, ʪʨʝʟʚʦʩʪʴ, ʠʩʧʦʣʥʠʪʝʣʴʥʦʩʪʴ, ʯʝʩʪ-
ʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚ, ʘʪʪʝʩʪʘʪʦʚ. ʊʘʢʠʝ ʦʙʲʷʚʣʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʥʘʯʠʥʘʣʠʩʴ 
ʩʣʦʚʘʤʠ çʪʨʝʙʫʝʪʩʷéè, çʥʫʞʝʥ/ʥʫʞʥʘéè, çʞʝʣʘʶʪ ʥʘʥʷʪʴ/ ʠʤʝʪʴéè. ɿʘʯʘʩʪʫʶ ʜʘʥʥʳʡ ʪʝʢʩʪ, ʘ ʪʘʢʞʝ 
ʧʨʦʬʝʩʩʠʷ ʠʣʠ ʜʦʣʞʥʦʩʪʴ ʠʩʢʦʤʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚʳʜʝʣʷʣʠʩʴ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ, ʟʘ ʯʪʦ ʨʝʜʘʢʮʠʷ ʙʨʘʣʘ 
ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʧʣʘʪʫ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʦʧʣʘʪʳ ʪʨʫʜʘ ʚ ʦʙʲʷʚʣʝʥʠʷʭ ʫʢʘʟʳʚʘʣʩʷ ʨʝʜʢʦ. ʀʥʦʛʜʘ ʤʦʛʣʦ 
ʦʛʦʚʘʨʠʚʘʪʴʩʷ çʧʦ ʩʦʛʣʘʰʝʥʠʶè, çʧʦ ʜʦʩʪʦʡʥʦʡ ʮʝʥʝè, çʟʘ ʭʦʨʦʰʝʝ ʞʘʣʦʚʘʥʠʝè. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 
ʯʪʦ ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʦʧʨʝʜʝʣʷʣʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʘ, 
ʝʛʦ ʦʧʳʪʘ ʠ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙʲʷʚʣʝʥʠʡ çɺʦʨʦʥʝʞʩʢʦʛʦ ʣʠʩʪʢʘè ʷʚʣʷʝʪʩʷ 
ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʫʞʩʢʠʭ ʧʨʦʬʝʩʩʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʞʝʥʩʢʠʤʠ. ɺ ʦʙʲʷʚʣʝʥʠʷʭ ʦ 
ʧʦʠʩʢʝ ʨʘʙʦʪʥʠʢʦʚ-ʤʫʞʯʠʥ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʦʣʞʥʦʩʪʠ: ʛʫʚʝʨʥʝʨ, ʫʯʠʪʝʣʴ, ʜʷʜʴʢʘ, ʵʢʦʥʦʤ, 
ʧʨʠʢʘʟʯʠʢ, ʧʦʚʘʨ, ʩʘʜʦʚʥʠʢ, ʙʫʬʝʪʯʠʢ, ʦʬʠʮʠʘʥʪ, ʢʫʯʝʨ, ʤʝʣʴʥʠʢ, ʯʝʨʪʝʞʥʠʢ, ʫʧʨʘʚʣʷʶʱʠʡ, ʣʘʢʝʡ, ʩʣʫ-
ʛʘ, ʟʝʤʣʝʤʝʨ. ʏʘʱʝ ʚʩʝʛʦ ʪʘʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʪʨʝʙʦʚʘʣʠʩʴ ʯʘʩʪʥʳʤ ʣʠʮʘʤ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʙʩʪʚʝʥʥʳʭ 
ʜʦʤʘʭ ʠʣʠ ʭʦʟʷʡʩʪʚʘʭ.  

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʦʙʲʷʚʣʝʥʠʷ ʦ ʧʦʠʩʢʝ ʩʪʦʨʦʞʝʡ ʠʣʠ ʩʦʣʜʘʪ ʜʣʷ ʢʘʨʘʫʣʘ [1, ʩ. 4]. ɺ ʪʘ-
ʢʠʭ ʦʙʲʷʚʣʝʥʠʷʭ ʯʘʩʪʦ ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʦʪʩʪʘʚʥʳʤ ʠʣʠ ʙʝʩʩʨʦʯʥʦʦʪʧʫʩʢʥʳʤ 
ʩʦʣʜʘʪʘʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʝʤʣʝʥʠʠ ʥʘʥʠʤʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʦʭʨʘʥʫ. 

ʇʦʤʠʤʦ ʯʘʩʪʥʳʭ ʦʙʲʷʚʣʝʥʠʡ, ʚ çɺʦʨʦʥʝʞʩʢʦʤ ʣʠʩʪʢʝè ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʟʘʧʨʦʩʳ ʜʣʷ ʧʦʠʩʢʘ ʨʘ-
ʙʦʪʥʠʢʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʟʘʚʝʜʝʥʠʷ ʛʦʨʦʜʘ. ʅʘʧʨʠʤʝʨ, ʪʨʝʙʦʚʘʣʩʷ ʤʘʰʠʥʠʩʪ ʥʘ ʙʫʤʘʞ-
ʥʫʶ ʬʘʙʨʠʢʫ, ʟʥʘʶʱʠʡ ʩʚʦʝ ʜʝʣʦ [1, ʩ. 4]. ʂʫʧʝʮ ʇʝʪʨ ɸʥʜʨʝʷʥʦʚʠʯ ʍʘʨʠʥ ʠʩʢʘʣ ʨʘʙʦʪʥʠʢʦʚ ʠ ʤʘʣʴʯʠ-
ʢʦʚ ʚ ʩʚʦʝ ʢʘʨʪʫʟʥʦʝ ʠ ʰʘʧʦʯʥʦʝ ʟʘʚʝʜʝʥʠʝ [2, ʩ. 7]. ɻʦʨʦʜʩʢʦʡ ʩʘʜ ʥʫʞʜʘʣʩʷ ʚ ʜʚʫʭ ʙʫʬʝʪʯʠʢʘʭ [3, ʩ. 
1]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤ ʠʟʜʘʪʝʣʴ çɺʦʨʦʥʝʞʩʢʦʛʦ ʣʠʩʪʢʘè, ɺ. ɻʦʣʴʜʰʪʝʡʥ, ʨʝʛʫʣʷʨʥʦ ʨʘʟʤʝʱʘʣ 
ʦʙʲʷʚʣʝʥʠʷ ʦ ʧʦʠʩʢʝ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʚʦʶ ʪʠʧʦʛʨʘʬʠʶ. ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʦʥ ʩʦʦʙʱʘʣ ʦ ʥʘʙʦʨʝ ʩʣʫʞʘʱʠʭ ʠ 
ʫʯʝʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ, çʚ ʪʠʧʦʛʨʘʬʠʶ ɻʦʣʴʜʰʪʝʡʥʘ ʥʫʞʥʦ ʚ ʫʯʝʥʠʝ 4-ʭ ʤʘʣʴʯʠʢʦʚè [4, ʩ. 1].  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʲʷʚʣʝʥʠʡ ʦ ʧʦʠʩʢʝ ʨʘʙʦʪʥʠʢʦʚ-ʤʫʞʯʠʥ, ʩʦʦʙʱʝʥʠʷ ʦ ʞʝʣʘʥʠʠ ʥʘʥʷʪʴ ʨʘʙʦʪʥʠʮ-
ʞʝʥʱʠʥ ʚ çɺʦʨʦʥʝʞʩʢʦʤ ʣʠʩʪʢʝè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʪʘʢʠʤ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝʤ ʧʨʦʬʝʩʩʠʡ. ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʙʳʣʠ ʛʦʨʥʠʯʥʳʝ, ʧʨʘʯʢʠ, ʢʫʭʘʨʢʠ, ʵʢʦʥʦʤʢʠ, ʛʫʚʝʨ-
ʥʘʥʪʢʠ, ʥʷʥʴʢʠ, ʢʣʶʯʥʠʮʳ ʠ ʞʝʥʩʢʠʝ ʧʨʠʩʣʫʛʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʞʝʥʩʢʠʭ ʧʨʦʬʝʩʩʠʡ ʙʳʣʠ 
ʩʚʷʟʘʥʳ ʩ ʜʦʤʘʰʥʠʤ ʪʨʫʜʦʤ ʠ ʨʘʙʦʪʦʡ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʶʱʝʡʩʷ ʞʝʥʩʢʦʡ. 

ɺ ʦʙʲʷʚʣʝʥʠʷʭ ʦ ʧʦʠʩʢʝ ʨʘʙʦʪʥʠʢʦʚ ʢʘʢ ʤʫʞʩʢʦʛʦ, ʪʘʢ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʯʘʩʪʦ ʫʢʘʟʳʚʘʣʠʩʴ ʢʦʥ-
ʢʨʝʪʥʳʝ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʧʨʝʪʝʥʜʝʥʪʳ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʘʣʦʩʴ ʞʝʣʘʪʝʣʴʥʘʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʥʷʪʴ ʝʱʝ ʜʨʫʛʠʝ ʨʘʙʦʪʳ. ʅʘʧʨʠʤʝʨ, ʪʨʝʙʦʚʘʣʘʩʴ ʛʦʨʥʠʯʥʘʷ, ʫʤʝʶʱʘʷ ʭʦʨʦʰʦ ʰʠʪʴ 
ʠ ʢʨʦʠʪʴ.  

 ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʲʷʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʨʘʙʦʪʥʠʢʦʚ, ʢʦ-
ʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʤʫʞʝʤ ʠ ʞʝʥʦʡ. ʅʘʧʨʠʤʝʨ, ʤʳ ʚʩʪʨʝʯʘʝʤ ʦʙʲʷʚʣʝʥʠʝ, ʛʜʝ ʙʳʣʦ ʫʢʘʟʘʥʦ, ʯʪʦ 
ʪʨʝʙʫʝʪʩʷ ʧʦʚʘʨ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʚʳʧʦʣʥʷʪʴ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʣʘʢʝʷ, ʠ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʞʝʥʘʪ, 
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ʘ ʝʛʦ ʞʝʥʘ ʤʦʛʣʘ ʙʳ ʨʘʙʦʪʘʪʴ ʛʦʨʥʠʯʥʦʡ. ʀʣʠ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʫʞʥʳ ʩʣʫʛʘ ʠ ʢʫʭʘʨʢʘ, ʭʦʨʦʰʦ ʝʩ-
ʣʠ ʤʫʞ ʠ ʞʝʥʘ [5, ʩ. 4]. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʨʝʤʣʝʥʠʠ ʥʘʥʠʤʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙ-
ʩʣʫʞʠʚʘʥʠʝ ʭʦʟʷʡʩʪʚʘ ʦʜʥʦʡ ʩʝʤʴʝʡ. 

ʊʘʢʞʝ ʤʦʛ ʫʢʘʟʳʚʘʪʴʩʷ ʚʦʟʨʘʩʪ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʙʳʣ ʦʙʣʘʜʘʪʴ ʧʨʝʪʝʥʜʝʥʪ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ 
ʙʳʣʦ ʦʙʱʝʝ ʫʢʘʟʘʥʠʝ çʤʦʣʦʜʦʡ/ ʩʨʝʜʥʠʭ ʣʝʪ/ʧʦʞʠʣʦʡè ʠʣʠ ʧʨʠʤʝʯʘʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʫʞʥʘ ʜʝʚʫʰʢʘ ʠʣʠ 
ʞʝʥʱʠʥʘ. ʅʝʤʦʣʦʜʳʭ ʣʶʜʝʡ ʯʘʩʪʦ ʧʨʠʛʣʘʰʘʣʠ ʙʳʪʴ ʩʪʘʨʰʠʤʠ ʥʘʜ ʜʨʫʛʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʠʣʠ ʫʭʘʞʠ-
ʚʘʪʴ ʟʘ ʙʦʣʴʥʳʤʠ. ʆʜʥʘʢʦ ʢʦʥʢʨʝʪʥʳʡ ʚʦʟʨʘʩʪ ʤʦʛ ʧʨʦʧʠʩʳʚʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʠʩʢʝ ʤʘʣʦʣʝʪʥʠʭ 
ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʘʣʴʯʠʢʦʚ ʜʣʷ ʨʘʙʦʪʳ ʚ ʤʘʛʘʟʠʥʘʭ ʠʣʠ ʨʝʤʝʩʣʝʥʥʳʭ ʤʘʩʪʝʨʩʢʠʭ. (çʅʫʞʝʥ 
ʤʘʣʴʯʠʢ ʦʪ 14 ʜʦ 16 ʣʝʪ, ʛʨʘʤʦʪʥʳʡ. ʉʧʨʦʩʠʪʴ ʚ ʤʘʛʘʟʠʥʝ ɻ. ɼʠʢʝʨʤʘʥʘè) [6, ʩ. 1].  

ɺ ʦʙʲʷʚʣʝʥʠʷʭ ʦ ʧʦʠʩʢʝ ʨʘʙʦʪʥʠʢʦʚ ʢʘʢ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʞʝʥʱʠʥ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʦʩʴ ʫʢʘʟʘʥʠʝ ʥʘ ʪʦ, 
ʯʪʦ ʯʝʣʦʚʝʢ ʪʨʝʙʫʝʪʩʷ çʚ ʦʪʲʝʟʜè. ʀʥʦʛʜʘ ʜʘʞʝ ʫʢʘʟʳʚʘʣʦʩʴ ʢʦʥʢʨʝʪʥʦʝ ʤʝʩʪʦ, ʢʫʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪ-
ʧʨʘʚʠʪʴʩʷ, ʠʣʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠʣʠ ʠʤʝʥʠʷ. ʊʘʢ, ʚ ʥʦʤʝʨʘʭ ʟʘ 1862 ʛʦʜ ʤʳ ʥʘʭʦʜʠʤ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʦʧʳʪʥʦʛʦ ʧʨʠʢʘʟʯʠʢʘ-ɻ ʢʦʥʦʤʘ ʞʝʣʘʶʪ ʠʤʝʪʴ ʚ ʜʝʨʝʚʥʶ ʟʘ 75 ʚʝʨʩʪ ʦʪ ɺʦʨʦʥʝ-
ʞʘ [7, ʩ. 1], ʠʣʠ ʯʪʦ ʚ ʩ. ʇʦʜʛʦʨʥʦʝ ʟʘ 7 ʚʝʨʩʪ ʦʪ ɺʦʨʦʥʝʞʘ ʥʫʞʥʳ ʥʷʥʴʢʘ ʠ ʛʦʨʥʠʯʥʘʷ [8, ʩ. 4].  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʲʷʚʣʝʥʠʷʭ ʦ ʧʦʠʩʢʝ ʤʝʩʪʘ ʩʣʫʞʙʳ ʨʘʙʦʪʥʠʢʠ ʟʘʯʘʩʪʫʶ ʩʘʤʠ ʧʠʩʘʣʠ ʦ ʛʦ-
ʪʦʚʥʦʩʪʠ ʦʪʧʨʘʚʠʪʴʩʷ ʚ ʦʪʲʝʟʜ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʯʘʩʪʴ ʥʘʝʤʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʙʳʣʘ ʛʦʪʦʚʘ ʢ ʚʨʝ-
ʤʝʥʥʦʡ ʠʣʠ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ɺʦʨʦʥʝʞʘ, ʯʪʦ ʨʘʩʰʠʨʷʣʦ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʫʜʦʫʩʪʨʦʡ-
ʩʪʚʘ ʠ ʧʦʟʚʦʣʷʣʦ ʥʘʥʠʤʘʪʝʣʷʤ ʥʘʭʦʜʠʪʴ ʧʦʜʭʦʜʷʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʨʝʛʠʦʥʝ. 

ɺ ʦʙʲʷʚʣʝʥʠʠ ʟʘ 1863 ʛʦʜ ʤʳ ʥʘʭʦʜʠʤ ʠʥʪʝʨʝʩʥʳʡ ʟʘʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʳ ʚʩʝ ʵʪʠ ʢʨʠʪʝʨʠʠ: 
çʅʫʞʥʳ ʚ ʦʪʲʝʟʜ ʚ ʜʝʨʝʚʥʶ: ʢʫʯʝʨ ʠ ʧʦʚʘʨ ʩ ʞʝʥʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠ ʚ ʢʦʤʥʘʪʝ ʠ ʧʨʘʯʢʘʤʠ, ʣʘ-
ʢʝʡ ʧʦʞʠʣʳʭ ʣʝʪ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʙʳʪʴ ʟʘ ʩʪʘʨʰʝʛʦ ʥʘʜ ʧʨʠʩʣʫʛʦʶ ʠ ʵʢʦʥʦʤʢʘ [9, ʩ. 1].  

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʦʙʲʷʚʣʝʥʠʡ ʦ ʧʦʠʩʢʝ ʨʘʙʦʪʥʠʢʦʚ, ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʜʦ ʧʨʠʩʣʫ-
ʛʠ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʙʲʷʚʣʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ. ɸʥʘʣʠʟ ʵʪʠʭ 
ʧʫʙʣʠʢʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʨʝʙʦʚʘʥʠʷʭ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʫʯʠʪʝʣʷʤ, ʛʫʚʝʨʥʝ-
ʨʘʤ, ʛʫʚʝʨʥʘʥʪʢʘʤ, ʥʷʥʷʤ ʠ ʜʷʜʴʢʘʤ, ʘ ʪʘʢʞʝ ʦ ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʠ ʧʦʪʨʝʙʥʦʩʪʷʭ ʚʦʨʦʥʝʞʩʢʠʭ ʩʝʤʝʡ ʚ 
ʦʪʥʦʰʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʩʚʦʠʭ ʜʝʪʝʡ. 

ʆʙʲʷʚʣʝʥʠʷ ʦ ʧʦʠʩʢʝ ʨʘʙʦʪʥʠʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʯʠʭ ʩʚʦʝʡ ʜʝʪʘ-
ʣʠʟʘʮʠʝʡ ʠ ʨʘʟʚʝʨʥʫʪʦʩʪʴʶ. ɿʘʯʘʩʪʫʶ ʫʢʘʟʳʚʘʣʩʷ ʧʦʣ, ʚʦʟʨʘʩʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ, ʢ ʢʦʪʦʨʳʤ ʪʨʝʙʦ-
ʚʘʣʩʷ ʥʘʩʪʘʚʥʠʢ ʠʣʠ ʚʦʩʧʠʪʘʪʝʣʴ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʢʘʥʜʠʜʘʪʫ ʩʨʘʟʫ ʦʮʝʥʠʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʦʦʪ-
ʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʆʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʵʪʠʭ ʦʙʲʷʚʣʝʥʠʷʭ ʷʚʣʷʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 
ʣʠʯʥʳʤ ʢʘʯʝʩʪʚʘʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʫʯʠʪʝʣʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʯʘʩʪʦ ʧʨʦʧʠʩʳʚʘʣʦʩʴ ʥʘʮʠʦʥʘʣʴʥʦʩʪʴ ʪʘʢʦʛʦ 
ʨʘʙʦʪʥʠʢʘ, ʢʘʢʠʝ ʷʟʳʢʠ ʦʥ ʜʦʣʞʝʥ ʟʥʘʪʴ, ʯʝʤʫ ʜʦʣʞʝʥ ʫʯʠʪʴ ʠ ʢ ʟʘʥʷʪʠʷʤ ʚ ʢʘʢʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 
ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʙʲʷʚʣʝʥʠʝ: çʅʫʞʝʥ ʛʫʚʝʨʥʝʨ. ʀʥʦʩʪʨʘʥʝʮ ʠʣʠ ʜʦʤʘʰʥʠʡ 
ʫʯʠʪʝʣʴ ʠʟ ʨʫʩʩʢʠʭ ï ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʶʱʠʡ ʬʨʘʥʮʫʟʩʢʠʡ ʷʟʳʢ, ï ʜʣʷ ʦʙʫʯʝʥʠʷ ʜʚʫʭ ʤʘʣʴʯʠʢʦʚ ʦʪ 7 ʜʦ 9 
ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʢʘʢ ʬʨʘʥʮʫʟʩʢʦʤʫ ʷʟʳʢʫ, ʪʘʢ ʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʧʨʝʜʤʝʪʘʤ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʝʪʝʡ 
ʢ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝè [10, ʩ. 1]. 

ʏʘʩʪʦ ʫʯʠʪʝʣʝʡ ʠ ʛʫʚʝʨʥʝʨʦʚ ʠʩʢʘʣʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥʠ ʦʙʫʯʘʣʠ ʜʝʪʝʡ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʬʨʘʥʮʫʟʩʢʦʤʫ ʠ ʥʝʤʝʮʢʦʤʫ, ʘ ʪʘʢʞʝ ʤʫʟʳʢʝ, ʪʘʥʮʘʤ, ʨʠʩʦʚʘʥʠʶ ʠ ʜʨʫʛʠʤ ʥʘʫʢʘʤ. ʊʘʢʞʝ 
ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʧʨʠʝʤʘ ʥʘ ʨʘʙʦʪʫ ʪʘʢʦʛʦ ʨʦʜʘ ʨʘʙʦʪʥʠʢʦʚ ʙʳʣʦ ʥʘʣʠʯʠʝ ʘʪʪʝʩʪʘʪʘ, ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʘ, ʨʝʢʦʤʝʥʜʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ ʦʙʲʷʚʣʝʥʠʠ ʤʦʛʣʠ ʥʘʧʠʩʘʪʴ, ʯʪʦ ʥʫʞʥʘ ʦʧʳʪʥʘʷ ʘʪʪʝʩʪʦʚʘʥʥʘʷ ʥʷʥʴ-
ʢʘ ʠʥʦʩʪʨʘʥʢʘ ʠʣʠ ʨʫʩʩʢʘʷ [11, ʩ. 4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʘʥʘʣʠʟ ʦʙʲʷʚʣʝʥʠʡ ʦ ʥʘʡʤʝ ʨʘʙʦʪʥʠʢʦʚ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʝ-
ʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʘʟʝʪʝ çɺʦʨʦʥʝʞʩʢʠʡ ʣʠʩʪʦʢè ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʟʫ-
ʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ɺʦʨʦʥʝʞʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚʝʢʘ. ʆʙʲʷʚʣʝ-
ʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʬʝʩʩʠʷʭ, ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ, ʛʝʥʜʝʨʥʳʭ 
ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʳʥʢʘ ʪʨʫʜʘ, ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʠ ʨʘʟʚʠʪʠʠ ʦʪʜʝʣʴʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. 
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ǰǫǲǱǬǭǤ ǡǯǤǫǾ &/376Ƥ1613): ǮǯǧǶǧǬǺ* 
ǲǶǟǰǱǬǧǩǧ* ǮǭǰǪǤǣǰǱǡǧǾ, ǩǟǩ ǯǭǰǰǧǾ 
ǮǤǯǤǥǧǪǟ ǩǯǧǦǧǰ ǢǭǰǲǣǟǯǰǱǡǤǬǬǭǰǱǧ= 

ǩǿȐȒȋȍȁ ǟȀȒ-ǟȌȐǿȏ ǧȀȏǿȂȇȋȍȁȇȖ  
ʩʪʫʜʝʥʪ  

ʈʦʩʩʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ  
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

 

 
ʉʤʫʪʥʦʝ ʚʨʝʤʷ ʚ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ ð ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʠ ʜʨʘʤʘʪʠʯʥʳʭ ʧʝʨʠʦʜʦʚ. ʆʥ 

ʦʭʚʘʪʳʚʘʝʪ ʢʦʥʝʮ XVI ʚʝʢʘ ʠ ʥʘʯʘʣʦ XVII ʚʝʢʘ, ʧʨʠʤʝʨʥʦ ʩ 1598 ʧʦ 1613 ʛʦʜ. ʕʪʦ ʙʳʣ ʧʝʨʠʦʜ ʚʥʫʪʨʝʥ-

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʉʤʫʪʳ, ʢʣʶʯʝʚʳʭ ʩʦʙʳʪʠʡ ʠ ʫʯʘʩʪʥʠʢʦʚ 
ʵʪʦʛʦ ʥʝʧʨʦʩʪʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʵʪʘʧʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʫʧʘʜʦʢ ʜʠʥʘʩʪʠʠ ʈʶʨʠʢʦʚʠʯʝʡ, ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʢʨʠʟʠʩʳ, ʫʩʠʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʨʝʩʪʴʷʥ, ʥʝʜʦʚʦʣʴʩʪʚʦ ʙʦʷʨʩʪʚʘ ʠ ʚʣʠʷʥʠʝ ʚʥʝʰ-
ʥʠʭ ʩʠʣ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʦʣʠ ʩʘʤʦʟʚʘʥʮʝʚ, ʠʥʪʝʨʚʝʥʮʠʠ ʇʦʣʴʰʠ ʠ ʐʚʝʮʠʠ, ʘ ʪʘʢʞʝ ʩʪʘʥʦʚ-
ʣʝʥʠʶ ʥʘʨʦʜʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʟʘʚʝʨʰʠʚʰʝʛʦʩʷ ʩʦʟʜʘʥʠʝʤ ʧʝʨʚʦʛʦ ʦʧʦʣʯʝʥʠʷ ʧʦʜ ʧʨʝʜʚʦʜʠʪʝʣʴ-
ʩʪʚʦʤ ʄʠʥʠʥʘ ʠ ʇʦʞʘʨʩʢʦʛʦ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʷʞʸʣʦʝ ʩʦʩʪʦʷʥʠʝ ʩʪʨʘʥʳ ʚ 
ʵʪʦʪ ʧʝʨʠʦʜ, ʦʙʱʝʩʪʚʦ ʩʦʭʨʘʥʠʣʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʜʠʥʩʪʚʫ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 
ʧʦʟʚʦʣʠʣʦ ʧʨʝʦʜʦʣʝʪʴ ʢʨʠʟʠʩ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʚʣʘʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʉʤʫʪʥʦʝ ʚʨʝʤʷ 
ʩʪʘʣʦ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʡ ʜʠʥʘʩʪʠʠ ʈʦʤʘʥʦʚʳʭ ʠ ʫʢʨʝʧʣʝʥʠʠ ʦʩʥʦʚ ʨʦʩʩʠʡʩʢʦʡ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʤʫʪʥʦʝ ʚʨʝʤʷ, ɹʦʨʠʩ ɻʦʜʫʥʦʚ, ʃʞʝʜʤʠʪʨʠʡ I, ɿʝʤʩʢʠʡ ʩʦʙʦʨ, ʥʘʨʦʜʥʦʝ ʦʧʦʣʯʝʥʠʝ, 
ʄʠʥʠʥ, ʇʦʞʘʨʩʢʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʴ, ʈʦʤʘʥʦʚʳ. 
 

THE TIME OF TROUBLES (1598ð1613): CAUSES, PARTICIPANTS, CONSEQUENCES. HOW RUSSIA 
SURVIVED THE CRISIS OF STATEHOOD? 

 
Kasumov Abu-Ansar Ibragimovich 

 
Abstract: This article explores the causes that led to the outbreak of the Troubles, the key events and figures 
involved, as well as the long-term consequences for the development of the Russian state. The study high-
lights such factors as the extinction of the Rurikid dynasty, economic hardship, growing serf dependence, dis-
satisfaction among the nobility, and increasing interference from neighboring states such as Poland and Swe-
den. Particular attention is given to the role of impostors like False Dmitry I, the brief reign of Vasiliy Shʫʡʩʢʠʡ, 
and the emergence of national resistance culminating in the formation of the first popular militia led by Kuzma 
Minin and Dmitry Pozharsky. Despite the deep crisis and fragmentation of power, Russian society demon-
strated resilience and the ability to self-organize. The Troubles ended with the restoration of statehood and the 
election of Mikhail Romanov as the new tsar by the Zemsky Sobor in 1613, marking the beginning of the Ro-
manov dynasty, which ruled Russia for over 300 years. 
Keywords: Time of Troubles, Boris Godunov, False Dmitry I, Zemsky Sobor (Assembly of the Land), popular 
militia, Minin, Pozharsky, statehood, Romanov dynasty. 
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ʥʝʛʦ ʢʨʠʟʠʩʘ, ʢʦʛʜʘ ʚ ʩʪʨʘʥʝ ʥʝ ʙʳʣʦ ʫʩʪʦʡʯʠʚʦʡ ʚʣʘʩʪʠ, ʧʨʦʠʩʭʦʜʠʣʠ ʚʦʩʩʪʘʥʠʷ, ʛʦʣʦʜ, ʠʥʦʩʪʨʘʥʥʘʷ 
ʠʥʪʝʨʚʝʥʮʠʷ. ʅʦ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʪʷʞʸʣʳʡ ʧʝʨʠʦʜ ʨʦʩʩʠʡʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʩʤʦʛʣʦ ʚʳʩʪʦʷʪʴ ʠ ʥʘʯʘʪʴ ʥʦ-
ʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ [1, c 320-325]. 

 
ʇʈʀʏʀʅʓ ʉʄʋʊʅʆɻʆ ɺʈɽʄɽʅʀ: 
1. ʋʧʘʜʦʢ ʜʠʥʘʩʪʠʠ ʈʶʨʠʢʦʚʠʯʝʡ. ɺ ʢʦʥʮʝ XVI ʚʝʢʘ ʚ ʈʦʩʩʠʠ ʧʨʘʚʠʣ ʮʘʨʴ ʌʸʜʦʨ ʀʚʘʥʦʚʠʯ ð 

ʩʳʥ ʟʥʘʤʝʥʠʪʦʛʦ ʀʚʘʥʘ ɻʨʦʟʥʦʛʦ. ʆʜʥʘʢʦ ʦʥ ʙʳʣ ʩʣʘʙ ʟʜʦʨʦʚʴʝʤ ʠ ʥʝ ʧʨʦʷʚʣʷʣ ʠʥʪʝʨʝʩʘ ʢ ʫʧʨʘʚʣʝ-
ʥʠʶ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʇʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ ʚ 1598 ʛʦʜʫ ʤʫʞʩʢʘʷ ʣʠʥʠʷ ʜʠʥʘʩʪʠʠ ʈʶʨʠʢʦʚʠʯʝʡ ʧʨʝʨʚʘʣʘʩʴ. ʅʘ 
ʧʨʝʩʪʦʣ ʙʳʣ ʚʳʙʨʘʥ ɹʦʨʠʩ ɻʦʜʫʥʦʚ ð ʙʳʚʰʠʡ ʙʦʷʨʠʥ ʠ ʨʝʛʝʥʪ ʧʨʠ ʌʸʜʦʨʝ. ʍʦʪʷ ʚʳʙʦʨ ʙʳʣ ʩʜʝʣʘʥ 
ʥʘ ɿʝʤʩʢʦʤ ʩʦʙʦʨʝ, ʤʥʦʛʠʝ ʩʯʠʪʘʣʠ ʝʛʦ ʚʣʘʩʪʴ ʥʝʣʝʛʠʪʠʤʥʦʡ. ʇʦ ʤʥʝʥʠʶ ʠʩʪʦʨʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʉ.ʌ. 
ʇʣʘʪʦʥʦʚʘ, ʫʞʝ ʪʦʛʜʘ ʥʘʤʝʪʠʣʠʩʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʞʝ ʧʝʨʝʨʦʩʣʠ ʚ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʢʨʠʟʠʩ. 
ʄʥʦʛʠʝ ʙʦʷʨʝ ʙʳʣʠ ʥʝʜʦʚʦʣʴʥʳ, ʯʪʦ ʮʘʨʸʤ ʩʪʘʣ ʥʝ ʧʦʪʦʤʦʢ ʈʶʨʠʢʘ, ʘ ʚʳʭʦʜʝʮ ʠʟ ʟʥʘʪʥʦʛʦ, ʥʦ ʥʝ ʮʘʨ-
ʩʢʦʛʦ ʨʦʜʘ [2, c 402]. 

2. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʢʨʠʟʠʩ. ɹʦʨʠʩ ɻʦʜʫʥʦʚ ʩʪʦʣʢʥʫʣʩʷ ʩ ʩʝʨʴʸʟʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ. 
ʆʜʥʦʡ ʠʟ ʥʠʭ ʙʳʣ ʩʪʨʘʰʥʳʡ ʛʦʣʦʜ 1601ï1603 ʛʛ., ʢʦʪʦʨʳʡ ʧʨʠʚʸʣ ʢ ʤʘʩʩʦʚʳʤ ʛʦʣʦʜʥʳʤ ʩʤʝʨʪʷʤ ʠ ʤʠ-
ʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ. ʃʶʜʠ ʰʣʠ ʚ ʛʦʨʦʜʘ, ʥʘʜʝʷʩʴ ʧʦʣʫʯʠʪʴ ʧʦʤʦʱʴ, ʥʦ ʝʸ ʧʦʯʪʠ ʥʝ ʙʳʣʦ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ 
ʫʩʠʣʠʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ ʢʨʝʩʪʴʷʥ ʦʪ ʧʦʤʝʱʠʢʦʚ. ʏʪʦʙʳ ʦʩʪʘʥʦʚʠʪʴ ʧʦʙʝʛʠ ʢʨʝʩʪʴʷʥ, ʚʚʦʜʠʣʠʩʴ ʚʩʸ ʙʦ-
ʣʝʝ ʞʸʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʯʪʦ ʚʳʟʳʚʘʣʦ ʥʝʜʦʚʦʣʴʩʪʚʦ ʩʨʝʜʠ ʧʨʦʩʪʦʛʦ ʥʘʨʦʜʘ. ʂʘʢ ʧʠʰʝʪ ʃ.ɺ. ʏʝʨʝʧ-
ʥʠʥ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʩʪʘʣʠ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʦʛʦ, ʯʪʦ ʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤ ʢ 
ʧʦʣʠʪʠʯʝʩʢʠʤ ʧʦʪʨʷʩʝʥʠʷʤ [3, c 40-45]. 

3. ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʠ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʦʙʩʪʘʥʦʚʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ɽʚʨʦʧʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘ-
ʣʠʩʴ ʩʦʩʝʜʥʠʝ ʩʪʨʘʥʳ ð ʇʦʣʴʰʘ ʠ ʐʚʝʮʠʷ. ʆʥʠ ʩʣʝʜʠʣʠ ʟʘ ʩʠʪʫʘʮʠʝʡ ʚ ʈʦʩʩʠʠ ʠ ʛʦʪʦʚʳ ʙʳʣʠ ʚʤʝ-
ʰʘʪʴʩʷ, ʝʩʣʠ ʵʪʦ ʩʫʣʠʪ ʚʳʛʦʜʫ. ʊʘʢʞʝ ʚʥʫʪʨʠ ʩʘʤʦʡ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʩʠʣʴʥʘʷ ʦʧʧʦʟʠʮʠʷ ʥʦʚʦʤʫ 
ʮʘʨʶ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʯʘʩʪʠ ʙʦʷʨʩʪʚʘ ʠ ʜʫʭʦʚʝʥʩʪʚʘ [4, c 55]. 

 
ʆʉʅʆɺʅʓɽ ʉʆɹʓʊʀʗ ʀ ʋʏɸʉʊʅʀʂʀ ʉʄʋʊʅʆɻʆ ɺʈɽʄɽʅʀ: 
ʇʦʩʣʝ ʩʤʝʨʪʠ ɹʦʨʠʩʘ ɻʦʜʫʥʦʚʘ ʚ 1605 ʛʦʜʫ ʥʘ ʧʨʝʩʪʦʣ ʧʨʠʰʸʣ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʃʞʝʜʤʠʪʨʠʡ I. 

ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʦʥ ʙʳʣ ʩʧʘʩʸʥʥʳʤ ʩʳʥʦʤ ʀʚʘʥʘ ɻʨʦʟʥʦʛʦ ɼʤʠʪʨʠʝʤ, ʯʴʸ ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʫʙʠʡʩʪʚʦ 
ʧʨʦʠʟʦʰʣʦ ʝʱʸ ʚ 1591 ʛʦʜʫ ʚ ʋʛʣʠʯʝ. ʄʥʦʛʠʝ ʚʝʨʠʣʠ ʚ ʝʛʦ ʣʝʛʠʪʠʤʥʦʩʪʴ, ʠ ʦʥ ʙʳʣ ʧʨʠʟʥʘʥ ʮʘʨʸʤ. ʆʜ-
ʥʘʢʦ ʝʛʦ ʧʨʘʚʣʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʢʦʨʦʪʢʠʤ ð ʚʩʝʛʦ ʦʢʦʣʦ ʛʦʜʘ. ʆʥ ʧʳʪʘʣʩʷ ʧʨʦʚʝʩʪʠ ʥʝʢʦʪʦʨʳʝ ʨʝʬʦʨʤʳ, 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʨʫʞʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʇʦʣʴʰʝʡ, ʥʦ ʵʪʦ ʚʳʟʚʘʣʦ ʥʝʜʦʚʦʣʴʩʪʚʦ ʩʨʝʜʠ ʨʫʩʩʢʠʭ ʵʣʠʪ. ɺ 
1606 ʛʦʜʫ ʦʥ ʙʳʣ ʫʙʠʪ ʚʦ ʚʨʝʤʷ ʚʦʩʩʪʘʥʠʷ ʚ ʄʦʩʢʚʝ [5, c 112-115]. 

ʇʦʩʣʝ ʫʙʠʡʩʪʚʘ ʃʞʝʜʤʠʪʨʠʷ I ʥʘ ʧʨʝʩʪʦʣ ʚʟʦʰʸʣ ɺʘʩʠʣʠʡ ʐʫʡʩʢʠʡ. ʆʥ ʪʦʞʝ ʥʝ ʙʳʣ ʧʦʪʦʤʢʦʤ 
ʈʶʨʠʢʘ, ʥʦ ʧʦʣʫʯʠʣ ʧʦʜʜʝʨʞʢʫ ʯʘʩʪʠ ʙʦʷʨʩʪʚʘ. ʆʜʥʘʢʦ ʝʛʦ ʚʣʘʩʪʴ ʙʳʣʘ ʩʣʘʙʦʡ, ʠ ʚʩʢʦʨʝ ʩʥʦʚʘ ʧʦʷʚʠ-
ʣʠʩʴ ʥʦʚʳʝ ʩʘʤʦʟʚʘʥʮʳ ʠ ʚʥʝʰʥʷʷ ʫʛʨʦʟʘ. ʐʫʡʩʢʠʡ ʧʳʪʘʣʩʷ ʙʦʨʦʪʴʩʷ ʩ ʧʦʣʴʩʢʠʤʠ ʠ ʣʠʪʦʚʩʢʠʤʠ ʚʦʡ-
ʩʢʘʤʠ, ʥʦ ʙʝʟ ʦʩʦʙʦʛʦ ʫʩʧʝʭʘ. ɺ 1610 ʛʦʜʫ ʦʥ ʙʳʣ ʩʚʝʨʛʥʫʪ, ʠ ʄʦʩʢʚʘ ʦʢʘʟʘʣʘʩʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʦʣʷʢʦʚ 
[6, c 102-105]. 

ʇʦʣʠʪʠʯʝʩʢʘʷ ʘʥʘʨʭʠʷ ʠ ʠʥʦʩʪʨʘʥʥʘʷ ʠʥʪʝʨʚʝʥʮʠʷ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʪʷʞʝʣʳʤ ʧʝʨʠʦʜʦʤ ʉʤʫʪʳ. 
ɺ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʩʪʨʘʥʳ ʧʦʷʚʣʷʣʠʩʴ ʥʦʚʳʝ ʩʘʤʦʟʚʘʥʮʳ, ʪʘʢʠʝ ʢʘʢ ʃʞʝʜʤʠʪʨʠʡ II (çʊʫʰʠʥʩʢʠʡ ʚʦʨè), ʘ 
ʟʘʪʝʤ ʠ ʃʞʝʜʤʠʪʨʠʡ III. ɹʳʣʦ ʤʥʦʞʝʩʪʚʦ ʬʘʣʴʰʠʚʳʭ ʮʘʨʝʡ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʣʠʩʴ ʩʪʦʨʦʥʥʠʢʠ. ɺ 
ʵʪʦ ʚʨʝʤʷ ʇʦʣʴʰʘ ʠ ʐʚʝʮʠʷ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʚʤʝʰʠʚʘʪʴʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʜʝʣʘ ʈʦʩʩʠʠ. ʄʦʩʢʚʘ ʙʳʣʘ 
ʦʢʢʫʧʠʨʦʚʘʥʘ, ʂʨʝʤʣʴ ʟʘʥʷʣ ʧʦʣʴʩʢʠʡ ʛʘʨʥʠʟʦʥ. ɺʣʘʩʪʠ ʚ ʩʪʨʘʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʣʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʭʘʦʩ, ʚ ʦʙʱʝʩʪʚʝ ʥʘʯʘʣ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʦʪʝʩʪ ʧʨʦʪʠʚ ʠʥʦʟʝʤʥʦʛʦ ʚʣʠʷʥʠʷ. ʆʩʦ-
ʙʝʥʥʦ ʚʘʞʥʦ ʙʳʣʦ ʫʯʘʩʪʠʝ ʧʨʦʩʪʳʭ ʣʶʜʝʡ ð ʛʦʨʦʞʘʥ, ʢʨʝʩʪʴʷʥ, ʢʘʟʘʢʦʚ. ɺ 1611 ʛʦʜʫ ʧʦʷʚʠʣʦʩʴ ʜʚʠ-
ʞʝʥʠʝ ʟʘ ʩʦʟʜʘʥʠʝ ʧʝʨʚʦʛʦ ʥʘʨʦʜʥʦʛʦ ʦʧʦʣʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʟʛʣʘʚʠʣʠ ʂʫʟʴʤʘ ʄʠʥʠʥ ʠ ɼʤʠʪʨʠʡ ʇʦʞʘʨ-
ʩʢʠʡ. ʕʪʦ ʩʦʙʳʪʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʨʘʟʨʫʭʠ ʚ ʦʙʱʝʩʪʚʝ ʩʦʭʨʘʥʠʣʠʩʴ ʩʠʣʳ, ʩʧʦ-
ʩʦʙʥʳʝ ʦʙʲʝʜʠʥʠʪʴʩʷ ʨʘʜʠ ʦʙʱʝʡ ʮʝʣʠ ð ʦʩʚʦʙʦʞʜʝʥʠʷ ʨʦʜʠʥʳ. 
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ʇʆʉʃɽɼʉʊɺʀʗ ʉʄʋʊʅʆɻʆ ɺʈɽʄɽʅʀ: 
1. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʠ ʠʟʙʨʘʥʠʝ ʄʠʭʘʠʣʘ ʈʦʤʘʥʦʚʘ. ʇʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʄʦʩʢʚʳ ʚ 1612 ʛʦʜʫ ʧʝʨʝʜ ʩʪʨʘʥʦʡ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʪʦ ʙʫʜʝʪ ʥʦʚʳʤ ʮʘʨʸʤ. ɺ 1613 ʛʦʜʫ ʩʦʩʪʦʷʣʩʷ 
ɿʝʤʩʢʠʡ ʩʦʙʦʨ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣ ʠʟʙʨʘʥ 16-ʣʝʪʥʠʡ ʄʠʭʘʠʣ ʌʸʜʦʨʦʚʠʯ ʈʦʤʘʥʦʚ. ɽʛʦ ʨʦʜʩʪʚʝʥʥʠʮʘ ð 
ʮʘʨʠʮʘ ʀʨʠʥʘ ð ʙʳʣʘ ʞʝʥʦʡ ʌʸʜʦʨʘ ʀʚʘʥʦʚʠʯʘ, ʧʦʵʪʦʤʫ ʝʛʦ ʠʟʙʨʘʣʠ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʩʪʘʨʠʥʥʦʛʦ 
ʨʦʜʘ. ɺʳʙʦʨ ʈʦʤʘʥʦʚʘ ʩʪʘʣ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. ʆʥ ʜʘʣ ʥʘʯʘʣʦ ʥʦʚʦʡ 
ʜʠʥʘʩʪʠʠ, ʢʦʪʦʨʘʷ ʧʨʘʚʠʣʘ ʈʦʩʩʠʝʡ ʜʦ 1917 ʛʦʜʘ. 

2. ʀʟʤʝʥʝʥʠʷ ʚ ʧʦʣʠʪʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ. ʇʦʩʣʝ ʉʤʫʪʳ ʛʦʩʫʜʘʨʩʪʚʦ ʩʪʘʣʦ ʙʦʣʝʝ ʦʩʪʦʨʦʞʥʦ ʦʪ-
ʥʦʩʠʪʴʩʷ ʢ ʚʦʧʨʦʩʘʤ ʣʝʛʠʪʠʤʥʦʩʪʠ ʚʣʘʩʪʠ. ɹʳʣʠ ʫʩʠʣʝʥʳ ʤʝʨʳ ʧʨʦʪʠʚ ʚʦʟʤʦʞʥʳʭ ʩʘʤʦʟʚʘʥʮʝʚ. ʊʘʢʞʝ 
ʥʘʯʘʣʦʩʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʭʦʪʷ ʧʨʦʮʝʩʩ ʙʳʣ ʜʦʣʛʠʤ ʠ ʩʣʦʞʥʳʤ. ʀʥʪʝ-
ʨʝʩʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʧʨʘʚʣʝʥʠʷ ʄʠʭʘʠʣʘ ʈʦʤʘʥʦʚʘ ʨʦʣʴ ʙʦʷʨʩʪʚʘ ʠ ɿʝʤʩʢʦʛʦ ʩʦʙʦʨʘ ʙʳʣʘ ʜʦʩʪʘ-
ʪʦʯʥʦ ʚʳʩʦʢʘ, ʠ ʮʘʨʴ ʜʝʡʩʪʚʦʚʘʣ ʩʦʚʤʝʩʪʥʦ ʩ ʥʠʤʠ. ʃʠʰʴ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʦʩʴ ʫʩʠʣʝʥʠʝ ʩʘʤʦʜʝʨʞʘ-
ʚʠʷ [7, c 135]. 

3. ʉʦʮʠʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʉʤʫʪʥʦʝ ʚʨʝʤʷ ʦʩʪʘʚʠʣʦ ʛʣʫʙʦʢʠʡ ʩʣʝʜ ʚ ʩʦʟʥʘʥʠʠ 
ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ. ʆʥʦ ʩʬʦʨʤʠʨʦʚʘʣʦ ʧʦʥʠʤʘʥʠʝ ʮʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ, ʝʜʠʥʩʪʚʘ ʥʘʨʦʜʘ ʠ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʥʝʰʥʝʤʫ ʚʨʘʛʫ. ʀʤʝʥʥʦ ʧʦʩʣʝ ʉʤʫʪʳ ʥʘʯʠʥʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠʜʝʠ ʦ çʨʫʩʩʢʦʤ 
ʥʘʨʦʜʝè ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʠʣʝ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʙʳʪʠʷ ʉʤʫʪʳ ʧʦʚʣʠʷʣʠ 
ʥʘ ʨʘʟʚʠʪʠʝ ʣʝʪʦʧʠʩʥʦʛʦ ʞʘʥʨʘ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʅʘʧʨʠʤʝʨ, çʇʠʩʢʘʨʝʚʩʢʠʡ 
ʣʝʪʦʧʠʩʝʮè ʩʦʜʝʨʞʠʪ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʩʦʙʳʪʠʡ ʪʝʭ ʣʝʪ. 

ʉʤʫʪʥʦʝ ʚʨʝʤʷ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʧʝʨʠʦʜ ʭʘʦʩʘ ʠ ʨʘʟʨʫʰʝʥʠʷ, ʵʪʦ ʚʘʞʥʝʡʰʘʷ ʩʪʨʘʥʠʮʘ ʨʦʩʩʠʡ-
ʩʢʦʡ ʠʩʪʦʨʠʠ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʣʘ, ʥʘʩʢʦʣʴʢʦ ʭʨʫʧʢʦʡ ʤʦʞʝʪ ʙʳʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʴ, ʥʦ ʠ ʥʘʩʢʦʣʴʢʦ 
ʩʠʣʴʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʦʜ, ʩʪʨʝʤʷʱʠʡʩʷ ʢ ʝʜʠʥʩʪʚʫ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ. 

ʍʦʪʷ ʩʪʨʘʥʘ ʧʝʨʝʞʠʣʘ ʪʷʞʸʣʳʡ ʢʨʠʟʠʩ, ʝʡ ʫʜʘʣʦʩʴ ʧʨʝʦʜʦʣʝʪʴ ʝʛʦ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʨʘʟʥʳʭ 
ʩʣʦʸʚ ʥʘʩʝʣʝʥʠʷ ð ʦʪ ʙʦʷʨ ʜʦ ʧʨʦʩʪʳʭ ʛʦʨʦʞʘʥ ʠ ʢʨʝʩʪʴʷʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʣʦ ʥʦʚʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, 
ʢʦʪʦʨʦʝ ʩʪʘʣʦ ʦʩʥʦʚʦʡ ʜʣʷ ʙʫʜʫʱʝʛʦ ʤʦʛʫʱʝʩʪʚʘ ʈʦʩʩʠʠ. 

ʀʟʫʯʝʥʠʝ ʉʤʫʪʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ, ʢʘʢ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘʰʘ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʩʪʴ, ʢʘʢʠʝ ʪʨʫʜʥʦʩʪʠ ʦʥʘ ʧʝʨʝʞʠʚʘʣʘ ʠ ʢʘʢ ʚʳʭʦʜʠʣʘ ʠʟ ʥʠʭ. ʕʪʠ ʫʨʦʢʠ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʩʝ-
ʛʦʜʥʷ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʂʣʶʯʝʚʩʢʠʡ, ɺ. ʆ. ʂʫʨʩ ʨʫʩʩʢʦʡ ʠʩʪʦʨʠʠ / ɺ. ʆ. ʂʣʶʯʝʚʩʢʠʡ. ð ʄ.: ɸʉʊ, 2000. ð 814 ʩ. 
2. ʇʣʘʪʦʥʦʚ, ʉ. ʌ. ʆʯʝʨʢʠ ʧʦ ʠʩʪʦʨʠʠ ʩʤʫʪʳ ʚ ʈʦʩʩʠʠ XVIïXVII ʚʚ. / ʉ. ʌ. ʇʣʘʪʦʥʦʚ. ð ʄ.: ʈʫʩ-

ʩʢʘʷ ʧʘʥʦʨʘʤʘ, 2004. ð 448 ʩ. 
3. ʏʝʨʝʧʥʠʥ, ʃ. ɺ. ʆʙʨʘʟʦʚʘʥʠʝ ʈʦʩʩʠʡʩʢʦʛʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ XIVïXVI ʚʚ. / ʃ. ɺ. 

ʏʝʨʝʧʥʠʥ. ð ʄ.: ʅʘʫʢʘ, 1960. ð 512 ʩ. 
4. ɻʦʣʫʙʮʦʚ, ɸ. ɸ. ʉʤʫʪʥʦʝ ʚʨʝʤʷ ʚ ʦʮʝʥʢʝ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʠ ʠʩʪʦʨʠʢʦʚ / ɸ. ɸ. ɻʦʣʫʙʮʦʚ. ð ʄ.: 

ʇʨʦʩʚʝʱʝʥʠʝ, 1988. ð 224 ʩ. 
5. ʉʢʨʳʥʥʠʢʦʚ, ʈ. ɻ. ɹʦʨʠʩ ɻʦʜʫʥʦʚ. ʆʪ ʜʠʥʘʩʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʢ ʉʤʫʪʝ / ʈ. ɻ. ʉʢʨʳʥʥʠʢʦʚ. ð 

ʄ.: ʄʦʣʦʜʘʷ ʛʚʘʨʜʠʷ, 2009. ð 318 ʩ. ð (ɾʠʟʥʴ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʣʶʜʝʡ). 
6. ʂʘʤʝʥʩʢʠʡ, ɸ. ɹ. ʈʦʩʩʠʷ ʚ ʢʦʥʮʝ XVI ï ʥʘʯʘʣʝ XVII ʚʝʢʘ: ʇʦʣʠʪʠʯʝʩʢʘʷ ʙʦʨʴʙʘ ʠ ʩʦʮʠʘʣʴʥʳʝ 

ʢʦʥʬʣʠʢʪʳ / ɸ. ɹ. ʂʘʤʝʥʩʢʠʡ. ð ʄ.: ʀʥʜʨʠʢ, 2006. ð 304 ʩ. 

 



154 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
 
 

ǳǧǪǭǰǭǳǰǩǧǤ Ǭǟǲǩǧ 
  



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 155 

 

XIV International scientific conference | www.naukaip.ru 

ǲǣǩ /7 

ǳǧǪǭǰǭǳǧǾ ǧǰǩǲǰǰǱǡǟ* ǩǟǩ ǭǱǯǟǥǤǬǧǤ 
ǭǠǸǤǰǱǡǤǬǬǭǨ ǵǤǪǧ 

ǱȍȊȋǿȖȄȁǿ ǽȊȇȞ ǤȁȂȄȌțȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 

 ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʠʣʦʩʦʬʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʠ ʘʥʘ-

ʣʠʟʘ ʥʝʧʨʝʨʳʚʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʘ ʪʘʢ ʞʝ ʝʛʦ ʧʨʠʚʳʯʥʳʭ 
ʬʦʨʤ.  

ʀʩʢʫʩʩʪʚʦ ï ʟʝʨʢʘʣʦ ʜʫʰʠ ʥʘʨʦʜʘ! ɺ ʈʦʩʩʠʠ ʟʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʙʳʣʦ ʩʦʟʜʘʥʦ 
ʦʛʨʦʤʥʦʝ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ. ʅʘʯʠʥʘʷ ʩ ʜʨʝʚʥʝʡ ʠʢʦʥʦʧʠʩʠ, ʢʦʪʦʨʘʷ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʣʝʜʦʚʘʣʘ 
ʚʠʟʘʥʪʠʡʩʢʦʡ ʪʨʘʜʠʮʠʠ, ʩʫʤʝʣʘ ʩʦʟʜʘʪʴ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʚʦʟʟʨʝʥʠʝ. ʌʝʦʬʘʥ ɻʨʝʢ ï ʧʝʨʚʳʡ ʠʢʦʥʦʧʠʩʝʮ 
ʥʘ ʈʫʩʠ, ʨʦʜʦʥʘʯʘʣʴʥʠʢ ʨʫʩʩʢʦʡ ʠʢʦʥʦʧʠʩʠ. ʂ ʝʛʦ ʨʘʙʦʪʘʤ ʦʪʥʦʩʷʪ ʪʘʢʠʝ ʰʝʜʝʚʨʳ ʢʘʢ ʨʦʩʧʠʩʴ ʭʨʘʤʘ 
ʉʧʘʩʘ ʇʨʝʦʙʨʘʞʝʥʠʷ ʚ ɺʝʣʠʢʦʤ ʅʦʚʛʦʨʦʜʝ, ʠʢʦʥʦʩʪʘʩ ɹʣʘʛʦʚʝʱʝʥʩʢʦʛʦ ʩʦʙʦʨʘ ʚ ʂʨʝʤʣʝ, ɼʦʥʩʢʘʷ ʠʢʦʥʘ 
ɹʦʞʠʝʡ ʄʘʪʝʨʠ. ɸʥʜʨʝʡ ʈʫʙʣʝʚ, ʠʤʷ, ʢʦʪʦʨʦʝ ʠʟʚʝʩʪʥʦ ʜʘʞʝ ʪʝʤ, ʢʪʦ ʜʘʣʝʢ ʦʪ ʜʫʭʦʚʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 
ʅʘʩʪʘʚʥʠʢ ɸʥʜʨʝʷ ʈʫʙʣʝʚʘ ï ɼʘʥʠʠʣ ʏʝʨʥʳʡ ʠ ʜʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʨʫʩʩʢʠʝ ʠʢʦʥʦʧʠʩʮʳ, ʯʴʝ ʥʘʩʣʝʜʠʝ ʚʩʝ 

ʪʘʢ ʞʝ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʥʝ ʪʦʣʴʢʦ ʫ ʚʝʨʫʶʱʠʭ, ʥʦ ʠ ʫ ʚʩʝʭ, ʢʪʦ ʩ ʪʨʝʧʝʪʦʤ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʢʫʩʩʪʚʫ [5]. 
ʂʦʤʧʦʟʠʪʦʨʳ, ʩʦʟʜʘʚʰʠʝ ʨʫʩʩʢʫʶ ʢʣʘʩʩʠʯʝʩʢʫʶ ʤʫʟʳʢʫ ʠ ʩʫʤʝʚʰʠʝ ʦʪʨʘʟʠʪʴ ʩʘʤʦʙʳʪʥʦʩʪʴ ʨʫʩ-

ʩʢʦʡ ʜʫʰʠ, ʦʪʨʘʟʠʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ʨʫʩʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢ ʨʫʩʩʢʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʫʟʳʢʠ ï 
ʄʠʭʘʠʣ ʀʚʘʥʦʚʠʯ ɻʣʠʥʢʘ. ʄʠʭʘʠʣ ʀʚʘʥʦʚʠʯ ʩʪʘʣ ʧʝʨʚʳʤ ʨʫʩʩʢʠʤ ʢʦʤʧʦʟʠʪʦʨʦʤ ʜʦʙʠʚʰʠʤʩʷ ʧʨʠʟʥʘʥʠʷ 
ʟʘ ʨʫʙʝʞʦʤ. ʆʩʥʦʚʦʡ ʝʛʦ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʪʘʣʘ ʨʫʩʩʢʘʷ ʥʘʨʦʜʥʘʷ ʤʫʟʳʢʘ, ʯʪʦ ʩʜʝʣʘʣ ʝʛʦ ʥʦ-
ʚʘʪʦʨʦʤ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʝʪʨ ʀʣʴʠʯ ʏʘʡʢʦʚʩʢʠʡ ʩʯʠʪʘʝʪʩʷ  ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭè 
ʢʦʤʧʦʟʠʪʦʨʦʚ. ʅʠʢʦʣʘʡ ɸʥʜʨʝʝʚʠʯ ʈʠʤʩʢʠʡ-ʂʦʨʩʘʢʦʚ, ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ ʉʢʨʷʙʠʥ, ʉʝʨʛʝʡ ɺʘʩʠʣʴʝ-
ʚʠʯ ʈʘʭʤʘʥʠʥʦʚ, ʀʛʦʨʴ ʌʝʜʦʨʦʚʠʯ ʉʪʨʘʚʠʥʩʢʠʡ, ʉʝʨʛʝʡ ʉʝʨʛʝʝʚʠʯ ʇʨʦʢʦʬʴʝʚ, ɼʤʠʪʨʠʡ ɼʤʠʪʨʠʝʚʠʯ 
ʐʦʩʪʘʢʦʚʠʯ, ʚʦʪ ʥʝ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʤʫʟʳʢʘʣʴʥʳʭ ʛʝʥʠʝʚ, ʯʴʷ ʤʫʟʳʢʘ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʠʨʦʚʦʤʫ ʧʨʠʟʥʘ-

ʥʠʶ ʨʫʩʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ  ʜʦ ʩʠʭ ʧʦʨ ʩʣʫʞʠʪ ʦʪʜʝʣʴʥʦʤʫ ʯʝʣʦʚʝʢʫ ʠ ʮʝʣʦʤʫ ʥʘʨʦʜʫ [2].  
ɺ ʟʦʣʦʪʦʡ ʬʦʥʜ ʤʠʨʦʚʦʡ ʞʠʚʦʧʠʩʠ ʚʦʰʣʠ ʨʫʩʩʢʠʝ ʭʫʜʦʞʥʠʢʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʢʘʟʘʣʠ ʥʝ-

ʦʩʧʦʨʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʪ ʨʝʘʣʠʟʤʘ ʜʦ ʘʚʘʥʛʘʨʜʘ. 
ʎʝʥʠʪʝʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʧʨʠʝʟʞʘʶʪ ʚ ʤʫʟʝ ʄʦʩʢʚʳ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʧʦʣʶʙʦʚʘʪʴʩʷ ʚʝ-

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʫʩʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʤʠʨʦʚʫʶ ʢʫʣʴ-
ʪʫʨʫ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʩʫʱʥʦʩʪʴ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʮʝʥʥʦʩʪʴ ʠʩʢʫʩʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʳ, ʤʫʟʳʢʠ, 
ʞʠʚʦʧʠʩʠ. ʊʘʢ ʞʝ ʧʨʝʜʣʦʞʝʥʳ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʚʦʟʨʦʞʜʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʫʩ-
ʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʠʣʦʩʦʬʠʷ, ʠʩʢʫʩʩʪʚʦ, ʞʠʚʦʧʠʩʴ, ʣʠʪʝʨʘʪʫʨʘ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʨʫʩʩʢʘʷ ʢʫʣʴʪʫʨʘ. 
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XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʣʠʢʠʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʄʠʭʘʠʣʘ ɺʨʫʙʝʣʷ, ʀʣʴʠ ʈʝʧʠʥʘ, ɺʠʢʪʦʨʘ ɺʘʩʥʝʮʦʚʘ, ʀʩʘʘʢʘ ʃʝʚʠʪʘʥʘ ʠ ʤʥʦ-

ʛʠʭ ʜʨʫʛʠʭ ʟʥʘʤʝʥʠʪʳʭ ʨʫʩʩʢʠʭ ʭʫʜʦʞʥʠʢʦʚ [4]. 
ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʨʫʩʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ. ʊʘʢʠʝ ʘʩʧʝʢʪʳ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʢʘʢ ʛʣʫʙʠʥʘ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʩʦʮʠʘʣʴʥʘʷ ʢʨʠʪʠʢʘ, ʢʨʘʩʦʪʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʣʦʚʘ ʧʦʚʣʠʷʣʠ ʥʝ ʪʦʣʴʢʦ 
ʥʘ ʤʠʨʦʚʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʥʦ ʠ ʥʘ ʢʫʣʴʪʫʨʫ ʚ ʮʝʣʦʤ. ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ ʇʫʰʢʠʥ ï ʩʠʤʚʦʣʦʤ ʨʫʩʩʢʦʡ 
ʢʫʣʴʪʫʨʳ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʊʘʢ ʞʝ ʩʚʦʠʤʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʠʚʝʜʝʥʠʷʤʠ 
ʣʝʢʩʠʯʝʩʢʠ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠ ʦʙʦʛʘʪʠʣʠ ʨʫʩʩʢʠʡ ʷʟʳʢ ʃʝʚ ʅʠʢʦʣʘʝʚʠʯ ʊʦʣʩʪʦʡ, ʌʝʜʦʨ ʄʠʭʘʡʣʦʚʠʯ ɼʦ-
ʩʪʦʝʚʩʢʠʡ, ɸʥʪʦʥ ʇʘʚʣʦʚʠʯ ʏʝʭʦʚ. ʇʨʦʠʟʚʝʜʝʥʠʝ ʵʪʠʭ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʨʫʩʩʢʠʭ ʧʠʩʘʪʝʣʝʡ ʠ ʧʦʵʪʦʚ ʩʪʘ-

ʣʠ ʦʙʨʘʟʮʦʤ ʧʦʚʝʩʪʚʦʚʘʥʠʷ, ʧʩʠʭʦʣʦʛʠʟʤʘ ʠ ʬʠʣʦʩʦʬʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʙʳʪʠʷ [3]. 
ʉʚʦʡ ʚʢʣʘʜ ʚ ʤʠʨʦʚʦʝ ʠʩʢʫʩʩʪʚʦ ʚʥʝʩʣʠ ʜʝʷʪʝʣʠ ʠʩʢʫʩʩʪʚʘ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ 

ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʩʬʝʨʝ ʣʠʪʝʨʘʪʫʨʳ, ʢʠʥʝʤʘʪʦʛʨʘʬʘ, ʞʠʚʦʧʠʩʠ ʠ ʩʢʫʣʴʧʪʫʨʳ. ʉʦʚʝʪʩʢʠʝ ʣʠʪʝʨʘʪʦʨʳ ʦʢʘ-
ʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʞʘʥʨʦʚ ʠ ʬʦʨʤ, ʘ ʠʤʝʥʥʦ: ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʧʨʦʟʳ, ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʡ ʧʦʵʟʠʠ ʠ ʪ.ʜ.  ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʤʝʥʪʳ ʩʦʚʝʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ 
ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ɺʣʠʷʥʠʝ ʩʦʚʝʪʩʢʦʛʦ ʢʠʥʦ ʦʪʨʘʟʠʣʦʩʴ  ʥʘ ʤʠʨʦʚʦʤ ʢʠʥʝʤʘʪʦʛʨʘʬʝ ʧʦʩʨʝʜʩʪʚʘʤ  
ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʞʠʩʩʫʨʝ ʠ ʤʦʥʪʘʞʫ, ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʵʩʪʝʪʠʢʠ. 

ʅʦʚʘʪʦʨʩʢʠʝ ʠʜʝʠ ʩʦʚʝʪʩʢʠʭ ʭʫʜʦʞʥʠʢʦʚ ʠ ʩʢʫʣʴʧʪʦʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʟʘ ʨʫʙʝʞʦʤ ʙʣʘʛʦʜʘʨʷ 
ʠʭ ʫʯʘʩʪʠʶ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʝʢʪʘʭ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʣʦ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʭ ʠʜʝʡ ʠ ʪʝʭ-
ʥʠʢ. ʉʦʚʝʪʩʢʠʝ ʘʨʭʠʪʝʢʪʦʨʳ ʟʘʜʘʚʘʣʠ ʪʦʥ ʚ ʤʦʥʫʤʝʥʪʘʣʴʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ ʩʦʶʟʘ ʩʪʨʘʥʘ ʦʢʘʟʘʣʠʩʴ ʚ ʢʫʣʴʪʫʨʥʦʤ ʚʘʢʫʫʤʝ, ʢʦʪʦʨʳʡ ʜʦʣʛʠʝ ʛʦʜʳ 
ʥʝ ʙʳʣ ʟʘʧʦʣʥʝʥ. ʅʘ ʪʝʣʝʵʢʨʘʥʳ ʩʪʘʣʠ ʚʳʭʦʜʠʪʴ ʥʠʟʢʦʧʨʦʙʥʳʝ ʩʝʨʠʘʣʳ, ʥʘ ʢʥʠʞʥʳʭ ʧʦʣʢʘʭ ʦʩʥʦʚʥʦʝ 
ʤʝʩʪʦ ʟʘʥʷʣʘ ʙʝʣʣʝʪʨʠʩʪʠʢʘ, ʧʦ ʪʝʣʝʚʠʜʝʥʠʶ ʰʣʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʝ ʰʦʫ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʉ ʧʦʷʚʣʝ-
ʥʠʝʤ ʠʥʪʝʨʥʝʪʘ ʢʫʣʴʪʫʨʘ ʙʳʣʘ ʦʪʜʘʥʘ ʥʘ ʦʪʢʫʧ ʥʝ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ, ʘ ʣʶʙʠʪʝʣʷʤ, ʨʝʤʝʩʣʝʥʥʠʢʘʤ. 

ʆʜʥʘʢʦ ʢʘʨʪʠʥʘ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʧʘʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʩʪʘʣʘ ʚʩʝ ʙʦʣʝʝ 
ʦʯʝʚʠʜʥʘ ʠ ʙʝʟʦʙʨʘʟʥʘ. ʇʦʚʩʝʤʝʩʪʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʢʫʣʴʪʫʨʘ ʧʦʪʨʝʙʣʝʥʠʷ. ʉʪʨʘʰʥʳʤ ʩʪʘʣʦ ʦʩʦʟʥʘʥʠʝ 
ʪʦʛʦ, ʯʪʦ ʝʩʪʴ ʣʶʜʠ, ʠ ʮʝʣʳʝ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʳʪʘʶʪʩʷ ʣʠʰʠʪʴ ʥʘʩ ʵʪʦʛʦ ʚʳʩʦʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ï ʨʫʩ-
ʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʯʠʱʝʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʦʢʘʟʘʣʘ ʉʧʝʮʠʘʣʴʥʘʷ ʚʦʝʥʥʘʷ ʦʧʝʨʘʮʠʷ. ɹʳʣʠ ʧʨʠʥʷʪʳʝ ʟʘʢʦʥʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʝʸ ʟʘʱʠʪʫ. ɺ 
2022 ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ ʌɿ ʦʙ ʠʥʦʘʛʝʥʪʘʭ, ʢʦʪʦʨʳʡ ʩʨʝʜʠ ʧʨʦʯʝʛʦ ʟʘʢʨʳʣ ʧʫʪʴ ʢ ʤʘʩʩʦʚʳʤ ʚʳʩʪʫʧʣʝʥʠʷʤ 
ʘʨʪʠʩʪʘʤ-ʠʥʦʘʛʝʥʪʘʤ. 

ɹʳʣʠ ʚʥʝʩʝʥʳ ʧʦʧʨʘʚʢʠ ʚ ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʥʘʧʨʘʚʣʝʥʥʳʝ 
ʥʘ ʝʛʦ ʟʘʱʠʪʫ. ɿʘʢʦʥ ʦʙʷʟʘʣ ʯʠʥʦʚʥʠʢʦʚ ʩʦʙʣʶʜʘʪʴ ʥʦʨʤʳ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʚ ʧʫʙʣʠʯʥʦʡ 

ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʟʘʠʤʩʪʚʦʚʘʥʠʡ [1]. 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʪʨʘʥʝ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʥʘ ʚʦʟʨʦʞʜʝʥʠʝ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʀʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʦʟʨʦʞʜʝʥʠʝ ʠ  ʧʦʜʜʝʨʞʢʫ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʩʦʭʨʘʥʝʥʠʝ ʥʘʩʣʝʜʠʷ ʠ ʦʩʦʙʝʥʥʦ ʧʨʠʦʙʱʝʥʠʝ ʤʦʣʦʜʳʭ ʛʨʘʞʜʘʥ 
ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʝ ʈʦʩʩʠʠ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʠʥʩʪʠʪʫʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʨʝʜʫ ʧʠʩʘʪʝʣʝʡ-
ʧʘʪʨʠʦʪʦʚ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʞʫʨʥʘʣʦʚ ʠ ʠʟʜʘʥʠʡ ʦ 
ʢʫʣʴʪʫʨʝ, ʧʨʝʤʠʡ ʠ ʵʢʨʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 
ʢʫʣʴʪʫʨʳ.  

ʆʩʥʦʚʫ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 
ʛʨʘʞʜʘʥʩʢʘʷ ʩʣʫʞʙʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ: 

ï ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʚʥʫʪʨʝʥʥʶʶ ʧʦʪʨʝʙʥʦʩʪʴ ʠ ʤʦʪʠʚʘʮʠʶ ʩʣʫʞʠʪʴ ʚʦ ʙʣʘʛʦ ʩʚʦʝʡ ʨʦʜʠʥʳ, ʩʪʘʚʷ 
ʠʥʪʝʨʝʩʳ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʝʚʳʰʝ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ; 

ï ʙʳʪʴ ʚʦʚʣʝʯʝʥʥʳʤ ʚ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʦʨʛʘʥʘʭ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ; 

ï ʨʝʘʣʠʟʦʚʘʪʴ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʟʥʘʥʠʡ, ʠ 
ʦʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʦʪ ʪʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ  ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʟʘʚʠʩʠʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ 
ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʛʨʘʞʜʘʥʘʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ; 

http://ostkraft.ru/ru/articles/357
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ï ʙʳʪʴ ʧʨʠʯʘʩʪʥʳʤ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʳ ʚ ʢʦʣʣʝʢʪʠʚʘʭ; 
ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ.  
ɺ ʠʩʪʦʨʠʠ ʨʫʩʩʢʦʡ ʜʫʭʦʚʥʦʡ ʢʫʣʴʪʫʨʳ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ ʢʦʥʬʣʠʢʪʘ ʤʝʞʜʫ ʚʝʨʦʡ ʠ ʥʘʫʢʦʡ, ʤʝʞʜʫ 

ʚʝʨʦʡ ʠ ʢʫʣʴʪʫʨʦʡ. ʀ ʩʝʛʦʜʥʷ, ʯʪʦʙʳ ʚʳʞʠʪʴ ʠ ʩʦʭʨʘʥʠʪʴ ʩʚʦʶ ʫʥʠʢʘʣʴʥʦʩʪʴ, ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ ʥʝʦʙʭʦ-
ʜʠʤʦ ʚʝʨʥʫʪʴʩʷ ʢ ʩʚʦʠʤ ʠʩʪʦʢʘʤ. 

ʈʦʩʩʠʷ ï ʫʥʠʢʘʣʴʥʘʷ ʩʪʨʘʥʘ, ʦʥʘ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʢʫʣʴʪʫʨʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ɺʦʩʪʦʢʘ ʠ ɿʘʧʘʜʘ. 
ɺʦʟʨʦʞʜʝʥʠʝ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʝʛʦʜʥʷ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʝʸ ʦʪʟʳʚʯʠʚʦʩʪʴ, ʩʦʯʫʚʩʪʚʠʝ ʢ ʙʣʠʞʥʝʤʫ ʙʝ-
ʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʚʦʠʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʮʝʥʥʦʩʪʷʤ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 28.02.2023 ʛ. ˉ 52-ʌɿ. http://www.kremlin.ru/acts 
2. ɺʝʣʠʢʠʝ ʨʫʩʩʢʠʝ ʢʦʤʧʦʟʠʪʦʨʳ. https://www.pravmir.ru/velikie-russkie 
3. ɽʛʦʣʠʥ ɸ.ʄ. ɺʝʣʠʯʠʝ ʨʫʩʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. https://search.rsl.ru/ru/record/ 
4. ɿʥʘʤʝʥʠʪʳʝ ʨʫʩʩʢʠʝ ʭʫʜʦʞʥʠʢʠ ʠ ʠʭ ʚʢʣʘʜ ʚ ʤʠʨʦʚʦʝ ʠʩʢʫʩʩʪʚʦ. 

https://www.moskvaart.com/znamenityye-russkiye-khudozhniki-i-ikh-vklad-vmirov 
5. ʀʩʪʦʨʠʷ ʠʩʢʫʩʩʪʚʘ ʚ ʈʦʩʩʠʠ: ʢʘʢ ʨʫʩʩʢʘʷ ʢʫʣʴʪʫʨʘ ʧʦʢʦʨʠʣʘ ʤʠʨ. https:// a/Z5tGi1fLumKUg8-0 
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ǲǣǩ 6/Ƨ145860Ƥ1 

ǩ ǡǭǮǯǭǰǲ ǭ ǰǲǢǢǤǰǱǧǡǬǭǫ ǮǭǱǤǬǵǧǟǪǤ 
ǟǬǢǪǧǵǧǦǫǭǡ ǩǟǩ ǯǟǦǬǭǡǧǣǬǭǰǱǧ 
ǩǭǪǪǭǩǡǧǟǪǻǬǭǨ ǪǤǩǰǧǩǧ ǡ 
ǬǤǫǤǵǩǭǾǦǺǶǬǭǫ ǮǤǰǤǬǬǭǫ ǣǧǰǩǲǯǰǤ 
&Ǭǟ ǫǟǱǤǯǧǟǪǤ ǱǤǩǰǱǭǡ ǮǤǰǤǬ ǬǤǫǤǵǩǭǢǭ 
ǯǼǮǤǯǟ ©APM¹' 

ǮȒȔǿȄȁǿ ǣȇǿȌǿ ǟȊǿȌȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ,  

ʉʆɻʋ çʉʝʚʝʨʦïʆʩʝʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʃ. ʍʝʪʘʛʫʨʦʚʘè 
 

 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʫʛʛʝʩʪʠʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʤʫʟʳʢʘʣʴʥʦʡ ʠʥ-

ʜʫʩʪʨʠʠ, ʟʘʥʠʤʘʝʪ ʚʳʩʦʢʫʶ ʠʝʨʘʨʭʠʶ, ʪʘʢ ʢʘʢ ʦʢʘʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʣʫʰʘʪʝʣʷ.  
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʠʧïʭʦʧ ʢʫʣʴʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʮʠʦʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-
ʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʳ ʝʝ ʷʟʳʢʦʚʦʛʦ ʚʳʨʘʞʝʥʠʷ.  

ʀʟʫʯʝʥʠʝ ʢʦʣʣʦʢʚʠʘʣʴʥʦʡ ʣʝʢʩʠʢʠ ʧʝʩʝʥ ʩʪʠʣʷ ʨʵʧ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʫʛʛʝʩʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 
ʩʣʫʰʘʪʝʣʷ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʥʝʤʝʮʢʦʷʟʳʯʥʦʤ ʧʝʩʝʥʥʦʤ ʜʠʩʢʫʨʩʝ,  ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʘʣʦ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʠʥʦʷʟʳʯʥʦʤʫ ʧʝʩʝʥʥʦʤʫ ʜʠʩʢʫʨʩʫ, ʨʝʯʴ ʠʜʝʪ ʦ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʫʛʛʝ-
ʩʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʘʥʛʣʠʮʠʟʤʦʚ ʚ ʥʝʤʝʮʢʦʷʟʳʯʥʦʤ ʧʝʩʝʥʥʦʤ ʜʠʩʢʫʨʩʝ. ʆʧʠʩʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʣ-
ʣʦʢʚʠʘʣʴʥʳʭ ʝʜʠʥʠʮ (ʘʥʛʣʠʮʠʟʤʦʚ), ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʪʝʢʩʪʘʭ ʧʝʩʝʥ ʨʵʧïʠʩʧʦʣʥʠʪʝʣʷ. ʊʘʢ, ʚ ʢʘʯʝʩʪʚʝ 
ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʫʶʪʩʷ ʧʝʩʝʥʥʳʝ ʪʝʢʩʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʷʜʨʦ ʨʝʧʝʨʪʫʘʨʘ ʥʝʤʝʮʢʦ-
ʷʟʳʯʥʦʛʦ ʨʵʧïʠʩʧʦʣʥʠʪʝʣʷ çCROè.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʝʩʝʥʥʳʡ ʜʠʩʢʫʨʩ, ʵʤʦʪʠʚʥʦʩʪʴ, ʩʫʛʛʝʩʪʠʚʥʦʩʪʴ, ʤʫʟʳʢʘʣʴʥʘʷ ʢʫʣʴʪʫʨʘ, ʨʵʧïʞʘʥʨ, 
ʢʦʣʣʦʢʚʠʘʣʠʟʤʳ, ʘʥʛʣʠʮʠʟʤʳ. 
 
ON THE QUESTION OF THE SUGGESTIVE POTENTIAL OF ANGLICISMS AS A TYPE OF COLLOQUIAL 

VOCABULARY IN GERMAN-LANGUAGE SONG DISCOURSE (BASED ON THE LYRICS OF THE 
GERMAN RAPPER "CRO") 

 
Pukhaeva Diana Alanovna 

 
Abstract: The article, devoted to foreign-language song discourse, deals with the consideration of the sugges-
tive potential of Anglicisms in German-language song discourse. The classification of colloquial units (Angli-
cisms) found in the lyrics of the rap artist is described. Thus, the song lyrics that form the core of the repertoire 
of the German-language rap artist "CRO" are examined as empirical material. 
Keywords: song discourse, emotiveness, suggestiveness, musical culture, rap genre, colloquialisms, Angli-
cisms. 
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ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʣʠʥʛʚʠʩʪʠʢʠ. ɺ ʣʠʥʛʚʠʩʪʠʢʝ "ʢʦʣʣʦʢʚʠʘʣʠʟʤ" (ʦʪ ʣʘʪ. "colloqui" - "ʨʘʟʛʦʚʘʨʠ-
ʚʘʪʴ") ʦʙʦʟʥʘʯʘʝʪ ʣʝʢʩʠʢʫ, ʩʚʦʡʩʪʚʝʥʥʫʶ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ. ʂʦʣʣʦʢʚʠʘʣʠʟʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʵʢʩ-
ʧʨʝʩʩʠʚʥʦʩʪʴʶ ʠ ʚʳʨʘʞʘʶʪ ʦʮʝʥʢʫ (ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ) ʦʧʠʩʳʚʘʝʤʳʭ ʷʚʣʝʥʠʡ. ɸʥ-
ʛʣʠʮʠʟʤʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʢʦʣʣʦʢʚʠʘʣʴʥʦʡ ʣʝʢʩʠʢʠ. ʋʚʣʝʯʝʥʠʝ ʠʤʠ ʩʪʘʣʦ ʤʦʜʥʦʡ 
ʪʝʥʜʝʥʮʠʝʡ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʢʦʪʦʨʳʤʠ ʫʙʝʞʜʝʥʠʷʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʚ ʤʦʣʦʜʝʞʥʦʤ ʦʙʱʝʩʪʚʝ. 
ɸʥʛʣʠʮʠʟʤʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʦʢʨʘʱʝʥʠʶ, ʠ ʧʝʨʝʭʦʜʠʣʠ ʚ ʩʣʝʥʛ ʤʦʣʦʜʝʞʠ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʚʠʜʝ, ʚ ʪʦʤ 
ʯʠʩʣʝ, ʧʦʩʢʦʣʴʢʫ ʧʝʩʝʥʥʳʡ ʜʠʩʢʫʨʩ ʨʘʩʰʠʨʷʝʪ ʩʚʦʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʠ ʚʠʜʦʠʟʤʝʥʷʝʪʩʷ ʧʦʜ 
ʥʘʪʠʩʢʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʟʘʧʨʦʩʦʚ ʦʙʱʝʩʪʚʘ. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʚ ʜʘʥʥʦʡ 
ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ.  

ʀʪʘʢ, ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʙʫʞʩʡʙʤʙ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʠʚʣʝʯʝʥʳ ʧʝʩʥʠ: çBye Byeè (çʇʨʦ-
ʱʘʡè) ʠ çTraumè (çʄʝʯʪʘè), çHey Girlè (çʕʡ, ʜʝʚʫʰʢʘè), ʩʦʩʪʘʚʣʷʶʱʠʝ ʷʜʨʦ ʨʝʧʝʨʪʫʘʨʘ ʨʵʧï
ʠʩʧʦʣʥʠʪʝʣʷ çCROè. 

ʆʙʱʝʧʨʠʟʥʘʥʥʦ, ʯʪʦ ʘʥʛʣʠʮʠʟʤʳ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʠʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʨʝʯʠ 
ʥʘʮʝʣʝʥʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʤʦʮʠʡ ʨʝʮʠʧʠʝʥʪʘ, ʠ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞ-
ʥʳʡ ʫʯʘʩʪʦʢ ʩʪʠʭʦʪʚʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ.  

ɸʥʘʣʠʟ ʪʝʢʩʪʦʚ ʨʵʧ-ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʦʟʚʦʣʠʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 17 ʩʣʫʯʘʝʚ ʫʧʦʪʨʝʙʣʝʥʠʷ ʢʦʣʣʦ-
ʢʚʠʘʣʴʥʦʡ ʣʝʢʩʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʘʥʛʣʠʮʠʟʤʘʤʠ (ʩʤ. ʪʘʙʣ.1). ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʢʘʢ 
ʢʦʣʣʦʢʚʠʘʣʠʟʤʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʘʥʛʣʠʮʠʟʤʦʚ) ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʤʝʪʢʠ 
("Entl." ʠʣʠ "ʟʘʠʤʩʪʚ.") ʚ ʘʚʪʦʨʠʪʝʪʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʩʣʦʚʘʨʷʭ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠʟ ʧʝʨʚʦʡ ʧʝʩʥʠ çBye Byeè (çʇʨʦʱʘʡè) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʫʶ ʠ 
ʚʪʦʨʫʶ ʯʘʩʪʴ ʢʫʧʣʝʪʦʚ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʩʝʜʴʤʦʛʦ ʢʫʧʣʝʪʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʫʩʝʯʝʥʠʝ, ʩʦʢʨʘʱʝʥʠʝ ʩʣʦʚʦ-
ʩʦʯʝʪʘʥʠʷ ç'n paarè. ɼʝʩʷʪʘʷ ʩʪʨʦʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʷʤʦʝ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʣʝʢʩʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ 
çWowè ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʪ.ʝ. ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʛʣʠʮʠʟʤ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʪʨʝʪʴʝʛʦ ʢʫʧʣʝʪʘ ʧʨʦʩʣʝ-
ʞʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʘʥʛʣʠʮʠʟʤ çShoppingè. ɸʥʘʣʦʛʠʯʥʦʝ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʚ ʚʦʩʴʤʦʡ ʩʪʨʦʢʝ, 
ʛʜʝ ʟʘʠʤʩʪʚʦʚʘʥʘ ʣʝʢʩʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ çTicketè. 

 
ʋʙʚʤʡʯʙ 1 

ʇʚʲʞʞ ʣʧʤ-ʛʧ ʛʴʸʛʤʞʦʦʴʮ ʙʦʜʤʡʯʡʠʥʧʛ 

ʅʘʟʚʘʥʠʝ ʧʝʩʥʠ 
ʂʦʣïʚʦ  

ʘʥʛʣʠʮʠʟʤʦʚ 
ʇʨʠʤʝʨʳ 

 
 

çBye Byeè 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
3 

I. Es ist ein unglaublich schºner Tag, 
DrauÇen ist es warm. 
Er ist auf dem Weg nach Hause mit der Bahn, 
Schaut aus dem Fenster, lªsst Gedanken freien Lauf, 
Lehnt sich ganz entspannt zur¿ck, 
Denn er muss lange noch nicht raus. 
'n paar Menschen steigen ein, andere wieder aus, 
Er wechselt grad das Lied, 
Und plºtzlich stand da diese Frau 
Und er dachte sich "Wow". 
Sagte: "Klar, der Platz ist frei". 
Sie lachte und er dachte sich nur 

II. Es ist ein unglaublich schºner Tag, 
DrauÇen ist es warm. 
Sie hat Bock auf Shopping also in die Stadt 
Sie braucht so Sachen, die Frauen halt eben brauchen 
'nen Bikini, 'ne neue Tasche und auÇerdem, 
will sie schauen. 
Also los, ab in die Bahn. 
Sie zieht sich nen Ticket, 
Vier Siebzig f¿r die Fahrt 
Ist ja ganz schºn hart 
Doch dann sieht sie diesen Typ 
Findet ihn s¿Ç 
Setzt sich extra zu ihm hin und denkt sich 



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 161 

 

XIV International scientific conference | www.naukaip.ru 

ʈʩʧʝʧʤʟʞʦʡʞ ʫʙʚʤʡʯʴ 1 

ʅʘʟʚʘʥʠʝ ʧʝʩʥʠ 
ʂʦʣïʚʦ  

ʘʥʛʣʠʮʠʟʤʦʚ 
ʇʨʠʤʝʨʳ 

çTraumè 
 

 
 
 
3 

I. Oh Baby, nimm meine Hand, 
ich hab alles schon gepackt, 
komm wir beide gehen weg von hier... 

II. Ich f¿hl mich so allein, 
weiÇ nicht, ob's dich gibt. 
Und egal, wie laut ich schrei, 
sie hºrt mich nicht. 
Doch sie ist gerade irgendwo und denkt vielleicht an mich. 
Hey Baby bitte schreib, wenn es dich gibt... 

çHey Girlè 

 
 
 
 
 
 
 
 

 
 
 
 
 

11 

II. Hey Girl, ich will nur, dass du weiÇt, 
Ich mag dich so wie du bist. 
Und egal, was du gerne wªrst, 
Ich bin auf jeden Fall der Typ, der es diggt. 

III. Ey, wenn du willst, 
werd' verr¿ckt so wie Shady's Wife. 
Und wªrst du Bonnie, wªr ich Clyde, 
was f¿r 'n crazy life. 
Und wªrst du heute in nem Club, wªre Ladies' Night. 
Wªrst du ne Dauerwelle, 
fªnde ich die Eighties nice. 
Ey, wªrst du Facebook, wªre ich im Netz gefangen. 
Wªrst du ne Arie, dann wªr das hier kein Sprechgesang. 
Wªrst du mein Hobby, 
dann wªr es das, was ich am besten kann 

IV. Und wªrst du Selbstmord, wªre ich als Nªchster dran. 
Wªrst du das Rotlichmilieu, 
hªng ich im Wohnviertel ab. 
Wªrst du 'n Porno ja dann hªtte ich nen Oberlippenbart. 
Wªrst du Dekadenz 
wªr ich der, der groÇe Schlitten mag. 
Und wªrst du Fast Food 
hªtte ich jetzt so nen dicken Arsch. 
(Ah) Wªrst du ein Leck, dann w¿rd ich sinken. 
Wªrst du Eigenlob w¿rd ich bitterbºse stinken. 
Wªrst du das groÇe Meer, dann w¿rd ich f¿rchterlich ertrinken. 
Und egal wie klein du wªrst, 
ich w¿rd dich irgendwann mal finden. 

 
ʂʘʢ ʚʠʜʠʤ, ʧʨʠʤʝʨ ʠʟ ʚʪʦʨʦʡ ʧʝʩʥʠ ççTraumèè (çʄʝʯʪʘè) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʫʶ ʠ ʚʪʦʨʫʶ 

ʯʘʩʪʴ ʢʫʧʣʝʪʘ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʢʫʧʣʝʪʘ, ʚʪʦʨʦʡ ʩʪʨʦʢʠ ʪʘʢʞʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʩʝʯʝʥʠʝ ʩʣʦʚʘ çob'sè. 
ʐʝʩʪʘʷ ʩʪʨʦʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʥʛʣʠʮʠʟʤ, ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʦʙʨʘʱʝʥʠʷ çHey Babyè. ʅʘ ʛʨʘʤʤʘ-
ʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʫʧʨʦʱʝʥʠʝ ʷʟʳʢʘ. ʅʘʧʨʠʤʝʨ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʪʝʢʩʪ ʧʝʩʥʠ 
çTraumè, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʣʝʞʘʱʝʛʦ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʤ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤ ʦʪʢʣʦʥʝʥʠʝʤ ("Doch bin alleine, denn sie sieht mich nicht).  

ʆʪʨʳʚʦʢ ʠʟ ʪʨʝʪʴʝʡ ʧʝʩʥʠ çHey Girlè (çʕʡ, ʜʝʚʫʰʢʘè) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʪʦʨʫʶ, ʪʨʝʪʴʶ ʠ ʯʝʪ-
ʚʝʨʪʫʶ ʯʘʩʪʠ ʢʫʧʣʝʪʦʚ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʢʫʧʣʝʪʘ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʩʨʘʟʫ ʞʝ ʚʳʷʚʣʷʝʪʩʷ ʘʥʛʣʠʮʠʟʤ çHey 
Girlè, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ ʥʘʟʚʘʥʠʝ ʧʝʩʥʠ. ɺ ʪʨʝʪʴʝʡ ʯʘʩʪʠ ʢʫʧʣʝʪʘ ʥʘʡʜʝʥʳ ʪʘʢʠʝ ʘʥʛʣʠʮʠʟʤʳ ʢʘʢ: 
çShady's Wifeè, çcrazy lifeè, çClubè,  çLadies' Nightè, çFacebookè, çHobbyè. ɺʦ ʚʪʦʨʦʡ ʠ ʯʝʪʚʝʨʪʦʡ ʩʪʨʦ-
ʢʝ ʥʘʙʣʶʜʘʶʪʩʷ ʣʝʢʩʠʯʝʩʢʠʝ ʩʦʢʨʘʱʝʥʠʷ: çwerd'è, çf¿r 'nè. ɺ ʯʝʪʚʝʨʪʦʡ ʯʘʩʪʠ ʩʝʜʴʤʦʡ ʩʪʨʦʢʠ ʢʫʧʣʝʪʘ 
ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʘʥʛʣʠʮʠʟʤ çFast Foodè. 

 ɺ ʮʝʣʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʘʥʛʣʠʮʠʟʤʦʚ ʚ ʧʨʠʚʝʜʝʥʥʳʭ ʦʪʨʳʚʢʘʭ ʧʨʠʜʘʝʪ ʚʳʙʨʘʥʥʳʤ ʧʨʦʠʟʚʝʜʝ-
ʥʠʷʤ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʠʪʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶ-
ʯʠʪʴ, ʯʪʦ ʚʳʙʨʘʥʥʳʝ ʢʫʧʣʝʪʳ ʪʨʝʭ ʧʝʩʝʥ ʥʝʤʝʮʢʦʷʟʳʯʥʦʛʦ ʨʵʧïʠʩʧʦʣʥʠʪʝʣʷ çCROè ʧʦ ʩʚʦʝʤʫ ʛʨʘʤʤʘ-
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ʪʠʯʝʩʢʦʤʫ ʠ ʨʠʪʤʠʯʝʩʢʦʤʫ ʧʦʩʪʨʦʝʥʠʶ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʢʦʣʣʦʢʚʠʘʣʴʥʦʡ ʣʝʢʩʠʢʠ ʠ ʝʝ ʩʫʛʛʝʩʪʠʚ-
ʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʣʫʰʘʪʝʣʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʘʥʛʣʠʮʠʟʤ ʠʤʝʝʪ ʩʚʦʝ ʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪ ʚ ʮʝ-
ʣʦʤ, ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʞʜʳʡ ʚʳʷʚʣʝʥʥʳʡ ʘʥʛʣʠʮʠʟʤ 
ʙʳʣ ʨʘʟʛʨʘʥʠʯʝʥ ʥʘ ʧʦʥʷʪʠʡʥʳʝ ʦʙʣʘʩʪʠ (ʩʤ. ʪʘʙʣ. 2). 
 

ʋʙʚʤʡʯʙ 2 
ʋʞʥʙʫʡʰʞʪʣʡʞ ʨʧʤʸ ʙʦʜʤʡʯʡʠʥʧʛ 

ʇʦʥʷʪʠʡʥʘʷ ʦʙʣʘʩʪʴ çʆʙʱʝʩʪʚʦè. 

ǐ Hey Girl 
ǐ Baby 
ǐ Ladiesô Night 
ǐ Shadyôs Wife 
ǐ Crazy life 
ǐ Hobby 
ǐ Club 

ʇʦʥʷʪʠʡʥʘʷ ʦʙʣʘʩʪʴ çʇʠʪʘʥʠʝ ʠ ʢʫʭʥʷè. ǐ Fast Food 

ʇʦʥʷʪʠʡʥʘʷ ʦʙʣʘʩʪʴ çʂʦʤʤʫʥʠʢʘʮʠʷè. ǐ Facebook 

ʇʦʥʷʪʠʡʥʘʷ ʦʙʣʘʩʪʴ çʊʨʘʥʩʧʦʨʪ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝè. ǐ Ticket 

ʇʦʥʷʪʠʡʥʘʷ ʦʙʣʘʩʪʴ çʆʜʝʞʜʘ ʠ ʠʥʜʫʩʪʨʠʷ ʢʨʘʩʦʪʳè. ǐ Shopping 

 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥ-

ʛʣʠʮʠʟʤʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ "ʆʙʱʝʩʪʚʦ", ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʵʧ-ʪʝʢʩʪʘʭ. ɺ ʜʘʥʥʫʶ 
ʛʨʫʧʧʫ ʚʦʰʣʦ 6 ʩʣʦʚ. ʇʨʝʦʙʣʘʜʘʶʪ ʚ ʜʘʥʥʦʤ ʧʦʣʝ, ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʪʝʤʘʪʠʯʝ-
ʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ:  

1) ʫʚʣʝʯʝʥʠʷ (Hobby); 
2) ʩʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ (Hey Girl, baby, Ladiesô Night, Shadyôs Wife, Club); 
3) ʦʙʨʘʟ ʞʠʟʥʠ (Crazy life). 
ʇʦʤʠʤʦ ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʘʥʛʣʠʮʠʟʤʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʩʪʠʣʠʩʪʠʯʝʩʢʠʡ ʦʢʨʘʩ ʜʘʥʥʳʭ ʣʝʢ-

ʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ. ʆʥ ʨʘʟʜʝʣʝʥ ʥʘ ʘʥʛʣʠʮʠʟʤʳ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ (ʩʤ. ʪʘʙʣ. 3). 
 

ʋʙʚʤʡʯʙ 3 
ɹʦʜʤʡʯʡʠʥʴ ʨʧʤʧʟʡʫʞʤʵʦʧʢ ʡ ʧʫʩʡʯʙʫʞʤʵʦʧʢ ʧʯʞʦʣʡ 

ɸʥʛʣʠʮʠʟʤʳ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 
ɸʥʛʣʠʮʠʟʤʳ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʮʝʥʢʠ 

1. çWowè 
2. Shopping 
3. Ticket 
4. Baby 
5. Hey Girl 

6. Facebook 
7. Hobby 
8. Fast Food 
9. Club 

1. Crazy life 
2. Shadyôs Wife 
3. Ladiesó Night 

 
ʀʟ ʪʘʙʣʠʮʳ 3 ʩʣʝʜʫʝʪ, ʯʪʦ 9 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ ʣʝʢʩʠʢʠ ʦʪʥʝʩʝʥʳ ʢ ʘʥʛʣʠʮʠʟʤʘʤ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʦʮʝʥʢʠ ʠ ʣʠʰʴ 3 ʝʜʠʥʠʮʳ ʢ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʮʝʥʢʝ. ʊʘʢ, ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʦʪʥʝʩʝʥʳ ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, ʥʝ 
ʥʝʩʫʪ ʚ ʩʝʙʝ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʢʨʘʩʢʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʣʦʚʘ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʠʤʝʶʪ ʷʚʥʦ 
ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʥʥʦʪʘʮʠʶ. (z.B. crazy Life, Shadyôs Wife, Ladiesô Night). 

ʂʘʢ ʚʠʜʠʤ, ʘʥʘʣʠʟ ʧʝʩʝʥʥʳʭ ʪʝʢʩʪʦʚ ʧʦʢʘʟʘʣ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʥʝʤʝʮʢʦʡ ʤʦʣʦʜʝʞʠ ʢ ʘʥʛʣʦ-
ʘʤʝʨʠʢʘʥʩʢʠʤ ʟʘʠʤʩʪʚʦʚʘʥʠʷʤ. ɸʥʛʣʠʮʠʟʤʳ, ʧʨʠʚʥʦʩʷ ʥʦʚʠʟʥʫ ʠ ʬʦʨʤʠʨʫʷ ʨʝʯʝʚʦʡ ʦʙʣʠʢ, ʦʢʘʟʳʚʘʶʪ ʚʣʠ-
ʷʥʠʝ ʥʘ ʘʫʜʠʪʦʨʠʶ, ʥʦ ʪʘʢʞʝ ʠ ʤʦʛʫʪ ʟʘʪʨʫʜʥʷʪʴ ʧʦʥʠʤʘʥʠʝ, ʧʦʵʪʦʤʫ ʟʥʘʥʠʝ ʨʘʟʛʦʚʦʨʥʦʡ ʣʝʢʩʠʢʠ ʥʝʦʙʭʦ-
ʜʠʤʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ (ɺ.ɼ. ɼʝʚʢʠʥ ʦʪʤʝʯʘʣ, ʯʪʦ ʚ ʥʝʡ "ʧʦʜʣʠʥʥʘʷ ʢʘʨʪʠʥʘ ʨʝʯʝʚʦʡ ʩʪʠʭʠʠ") [6, ʩ.100].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʰʠʨʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʛʣʠʮʠʟʤʦʚ, ʘʚʪʦʨ 
ʤʫʟʳʢʘʣʴʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʦʙʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʫʛʛʝʩʪʠʚʥʦʛʦ, ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʇʨʠy-
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ʤʳ ʨʝʯʝʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ð ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʳʡ ʢʦʤʧʦʥʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦï̫ ʟʳʢʦʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʨʘʟ-
ʥʳʭ ʪʠʧʘʭ ʜʠʩʢʫʨʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʝʩʝʥʥʦʤ, ʧʦʩʢʦʣʴʢʫ ʚʣʘʜʝʥʠʝ ʘʥʛʣʠʮʠʟʤʘʤʠ ʪʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʦ 
ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. 
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ǲǣǩ 6. 

ǡǤǯǟ ǩǟǩ ǣǡǧǥǲǸǟǾ ǰǧǪǟ ǮǭǡǤǣǤǬǧǾ ǲ 
ǰǱǯǲǢǟǵǩǧǴ &Ǯǭ ǮǭǡǤǰǱǧ ƩǫǟǪǺǷƪ' 

ǫȍȏȍȆȍȁ ǧȁǿȌ ǽȏțȄȁȇȖ, 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ǯȚȀǿȊǞȁǿ ǣǿȏțȞ ǟȌȃȏȄȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ  

ʅʀʋ ɺʐʕ ï ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  
ʫʥʠʚʝʨʩʠʪʝʪ ɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè   

 

 
ʇʦ ʎ.ʊʦʜʦʨʦʚʫ, ʯʠʪʘʪʝʣʴ ʬʘʥʪʘʩʪʠʢʠ ʜʦʣʞʝʥ ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʩʧʣʳʚʯʘʪʦʩʪʠ 

ʠ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʥʝ ʤʦʞʝʪ ʜʦ ʢʦʥʮʘ ʟʥʘʪʴ, ʚʝʨʠʪ ʦʥ ʚ ʧʨʦʠʩʭʦʜʷʱʝʝ ʠʣʠ ʥʝʪ [1]. ʀʨʦʥʠʯʥʦ, ʯʪʦ ɹʦ-
ʨʠʩ ʉʪʨʫʛʘʮʢʠʡ ʚ ñʂʦʤʤʝʥʪʘʨʠʷʭ ʢ ʧʨʦʡʜʝʥʥʦʤʫò ʧʨʠʟʥʘʚʘʣʩʷ, ʯʪʦ ʦʥʠ ʩ ʙʨʘʪʦʤ ʩʘʤʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦ-
ʜʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʦʚʝʩʪʠ ñʄʘʣʳʰò [2]. ʆʥʠ ʢʦʣʝʙʘʣʠʩʴ ʤʝʞʜʫ ʚʝʨʦʡ ʚ ʩʚʦʸ ʧʨʦʠʟʚʝʜʝ-
ʥʠʝ, ʢʦʪʦʨʦʝ, ʢʘʢ ʩʘʤʠ ʧʦʟʞʝ ʧʨʠʟʥʘʣʠ, ʙʳʣʦ ʚʩʸ ʞʝ ñʥʝʜʫʨʥʦ ʥʘʧʠʩʘʥʦò, ʠ ʩʦʤʥʝʥʠʷʤʠ ʥʘʩʯʝʪ ʛʣʫʙʠʥ-
ʥʦʩʪʠ ʧʦʚʝʩʪʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ñʄʘʣʳʰʘò ʉʪʨʫʛʘʮʢʠʝ ʥʘʟʳʚʘʣʠ ñʥʝʡʪʨʘʣʴʥʦʡò ʣʠʪʝʨʘʪʫʨʦʡ, ʢʦʪʦʨʘʷ 
ʧʦʢʘʟʳʚʘʝʪ ʘʧʦʣʠʪʠʯʥʦʩʪʴ ʘʚʪʦʨʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʤ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʘʞʝ ʧʦʜʦʙʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ 
ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ ʧʦʣʠʪʠʯʝʩʢʠʤ ʞʝʩʪʦʤ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ï ʟʘʤʦʣʯʘʪʴ ʚʦʚʩʝ.  

ɿʝʤʣʷʥʝ ʚ ʩʦʩʪʘʚʝ ʵʢʩʧʝʜʠʮʠʠ ʚʳʩʘʞʠʚʘʶʪʩʷ ʥʘ ʧʣʘʥʝʪʝ ñʂʦʚʯʝʛò, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ ʥʝʦʙʠʪʘʝ-
ʤʦʡ, ʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʨʘʟʛʨʦʤʣʝʥʥʳʡ ʟʚʝʟʜʦʣʸʪ. ɺʩʢʦʨʝ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʥʝ ʚʩʝ ʝʛʦ ʧʘʩʩʘʞʠʨʳ ʧʦʛʠʙ-
ʣʠ. ʇʦʷʚʣʷʝʪʩʷ ʄʘʣʳʰ ï ʥʝʚʠʥʥʘʷ ʜʫʰʘ ʠ ʙʫʜʫʱʠʡ ʠʩʪʦʯʥʠʢ ʨʘʟʥʦʛʣʘʩʠʡ ʤʝʞʜʫ ʟʝʤʣʷʥʘʤʠ. ʕʪʦʡ ʧʦ-
ʚʝʩʪʴʶ ʉʪʨʫʛʘʮʢʠʝ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʚʝʨʘ ʚʦ ʯʪʦ-ʪʦ ʥʝʦʙʲʷʩʥʠʤʦʝ ʤʦʞʝʪ ʧʝʨʝʚʝʨʥʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 
ʤʠʨʝ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦʚʝʜʝʥʠʝ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ.  

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʚʝʩʪʴ ʙʨʘʪʴʝʚ ʉʪʨʫʛʘʮʢʠʭ ñʄʘʣʳʰò ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʦʣʠ ʚʝʨʳ 
ʢʘʢ ʜʚʠʞʫʱʝʡ ʩʠʣʳ ʧʦʚʝʜʝʥʠʷ ʧʝʨʩʦʥʘʞʝʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʝʨʳ (ʚ ʧʨʦʛʨʝʩʩ, ʠʥʪʫ-
ʠʮʠʶ, ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤ), ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʜʝʡʩʪʚʠʷʭ ɻʝʥʥʘʜʠʷ ʂʦʤʦʚʘ, ʄʘʡʠ ʠ ʉʪʘʩʷ. ɸʚʪʦʨ ʧʦʢʘʟʳ-
ʚʘʝʪ, ʢʘʢ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʴʥʳʤ ʠ ʜʫʭʦʚʥʳʤ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʝʡ ʦʧʨʝʜʝ-
ʣʷʶʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʛʝʨʦʝʚ ʠ ʩʪʘʚʷʪ ʧʝʨʝʜ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʚʦʧʨʦʩ ʦ ʙʫʜʫʱʝʤ ʮʠʚʠʣʠʟʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʪʨʫʛʘʮʢʠʝ, ʄʘʣʳʰ, ʚʝʨʘ, ʧʨʦʛʨʝʩʩ, ʠʥʪʫʠʮʠʷ, ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤ, ʮʝʥʥʦʩʪʠ, ʢʦʥ-
ʬʣʠʢʪ, ʮʠʚʠʣʠʟʘʮʠʷ. 
 
FAITH AS THE DRIVING FORCE OF BEHAVIOR AMONG THE STRUGATSKYS (BASED ON THE STORY 

òTHE KIDó) 
Morozov Ivan Yurievich, 

Rybaleva Darya Andreevna 
 
Abstract: the paper analyzes the Strugatsky brothers' novella ñThe Kid" in terms of the role of faith as the driv-
ing force behind the characters' behavior. Various types of faith (in progress, intuition, anthropocentrism) are 
considered, manifested in the actions of Gennady Komov, Maya and Stas. The author shows how the conflict 
between the material and the spiritual, as well as different value systems, determine the relationship of the 
characters and raise the question of the future of civilization for humanity. 
Keywords: Strugatsky, The Kid, faith, progress, intuition, anthropocentrism, values, conflict, civilization. 
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ñɼʚʠʞʫʱʘʷ ʩʠʣʘò ʧʦʚʝʜʝʥʠʷ ɻʝʥʥʘʜʠʷ ʂʦʤʦʚʘ ï ʚʝʨʘ ʚ ʧʨʦʛʨʝʩʩ ʠ ʥʘʫʢʫ. ɼʣʷ ʥʝʛʦ ʚʘʞʥʦ ʫʩʪʘʥʦ-
ʚʠʪʴ ʢʦʥʪʘʢʪ ʩ ʄʘʣʳʰʦʤ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʢʘʢ ʩʚʷʟʫʶʱʝʝ ʟʚʝʥʦ ʩ ʮʠʚʠʣʠʟʘʮʠʝʡ ʂʦʚʯʝʛʘ. ʏʝʨʝʟ ʵʪʦʛʦ 
ʧʝʨʩʦʥʘʞʘ, ʯʝʨʝʟ ʝʛʦ ʪʝʦʨʠʶ ʦ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʨʦʛʨʝʩʩʝ, ʉʪʨʫʛʘʮʢʠʝ ʧʦʢʘʟʳʚʘʶʪ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ 
ʚʦʩʧʨʠʷʪʠʷ ʙʫʜʫʱʝʛʦ. ɺ ʵʪʦʤ ʙʫʜʫʱʝʤ ʯʝʣʦʚʝʢ ʟʝʤʥʦʡ ʜʦʩʪʠʛʘʝʪ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʳʩʦʪ ʠ ʦʪʪʦʛʦ ʥʝ 
ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʵʪʦʤ ʞʝ ʩʪʘʪʫʩʝ. ʆʥ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʯʝʣʦʚʝʢʘ ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ, ʧʨʠʯʝʤ ʠʜʝʘʣʴʥʦʛʦ. 
ʂʘʞʝʪʩʷ, ʯʪʦ ʜʣʷ ʂʦʤʦʚʘ ʩʢʦʨʝʝ ʚʘʞʥʳ ʥʘʫʯʥʳʝ ʚʳʩʦʪʳ ʠ ʜʦʩʪʠʞʝʥʠʷ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʯʝ-
ʣʦʚʝʯʝʩʪʚʦ ʢ ʙʦʣʴʰʝʤʫ ʧʨʦʜʚʠʞʝʥʠʶ. ʀ, ʝʩʣʠ ʩʣʝʜʦʚʘʪʴ ʝʛʦ ʠʜʝʷʤ ʦ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʨʦʛʨʝʩʩʝ, ʤʦʞʥʦ 
ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʦʙ ʦʪʤʝʥʝ ʧʝʨʝʩʝʣʝʥʠʷ ʧʘʥʪʠʘʥ ʥʘ ʂʦʚʯʝʛ ʙʳʣʦ ʥʝʚʝʨʥʳʤ, ʧʦʩʢʦʣʴʢʫ ñʯʝʣʦʚʝ-
ʯʝʩʪʚʦ ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝ ʛʦʪʦʚʦ ʨʝʰʘʪʴò. ɽʩʣʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 
ʧʝʨʝʩʝʣʠʪʴ ʧʘʥʪʠʘʥ, ʩʪʦʠʣʦ ʙʳ ʜʦʚʝʩʪʠ ʝʛʦ ʜʦ ʢʦʥʮʘ. ʀ ʧʦʵʪʦʤʫ ʂʦʤʦʚ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʪʨʝʤʠʣʩʷ ʢ ʫʩʪʘ-
ʥʦʚʣʝʥʠʶ ʢʦʥʪʘʢʪʘ. ʉʣʦʞʥʦʩʪʴ ʞʝ ʵʪʦʛʦ ʢʦʥʪʘʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʚʝ ʝʛʦ ʩʪʦʨʦʥʳ ʥʝ ʧʨʦʩʪʦ 
ʠʤʝʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʤʥʝʥʠʷ ʧʦ ʙʘʟʦʚʳʤ ʚʦʧʨʦʩʘʤ: ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʤʠʨʘʭ, ʢʦʪʦʨʳʝ ʥʘʩʪʦʣʴʢʦ 
ʨʘʟʥʳʝ, ʯʪʦ ʵʪʠ ʙʘʟʦʚʳʝ ʚʦʧʨʦʩʳ ʥʠʢʦʛʜʘ ʥʝ ʩʦʡʜʫʪʩʷ. ʕʪʦʪ ʢʦʥʪʘʢʪ ï ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʱʝʥʠʝ ʥʘʩʪʦʷ-
ʱʝʛʦ (ʠʣʠ ʜʘʞʝ ʪʝʭʥʠʯʝʩʢʠ ʨʘʟʚʠʪʦʛʦ ʙʫʜʫʱʝʛʦ) ʩ ʧʨʦʰʣʳʤ (ʧʦʩʢʦʣʴʢʫ ʯʝʣʦʚʝʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʄʘʣʳ-
ʰʘ ʚʩʸ-ʪʘʢʠ ʚ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʙʳʣʦ ñʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʦò ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʨʘʟʙʠʣʩʷ ʢʦʨʘʙʣʴ ʝʛʦ ʨʦʜʠʪʝ-
ʣʝʡ) ʠ ʢʦʤʤʫʥʠʢʘʮʠʷ ʟʝʤʣʷʥ ʩ ñʢʦʩʤʠʯʝʩʢʠʤ ʄʘʫʛʣʠò, ʩ ʨʝʙʸʥʢʦʤ, ʢʦʪʦʨʦʛʦ ʚʦʩʧʠʪʘʣʠ ʘʙʦʨʠʛʝʥʳ. ɹʦ-
ʣʝʝ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʶ ʜʝʣʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʙʦʨʠʛʝʥʦʚ ʫʚʠʜʝʪʴ ʥʠʢʘʢ ʥʝ ʫʜʘʸʪʩʷ. ʇʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ 
ʭʦʪʷ ʙʳ ʥʝʤʥʦʛʦ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢ ʄʘʣʳʰ ʙʳʣ ʚʦʩʧʠʪʘʥ ʠ ʧʦʯʝʤʫ ʦʥ ʩʤʦʛ ʚʦʦʙʱʝ 
ʚʳʞʠʪʴ.  ʂʦʤʦʚʘ ʥʝ ʩʠʣʴʥʦ ʙʝʩʧʦʢʦʷʪ ʜʦʩʪʠʞʝʥʠʷ ʜʫʭʦʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʥ ʥʝ ʧʨʠʥʠʤʘʝʪ ʚʦ ʚʥʠʤʘʥʠʝ 
ʞʝʣʘʥʠʝ ʄʘʣʳʰʘ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʟʝʤʣʷʥ ʠ ʞʠʪʴ ʩʧʦʢʦʡʥʦ. ɺ ʢʘʢʦʤ-ʪʦ ʩʤʳʩʣʝ ʦʥ ʵʪʦ ʞʝʣʘʥʠʝ ʠ ʥʝ ʧʦ-
ʥʠʤʘʝʪ (ʠ ʥʝ ʤʦʞʝʪ ʜʘʞʝ ʩʝʙʝ ʦʙʲʷʩʥʠʪʴ, ʦʪʢʫʜʘ ʫ ʄʘʣʳʰʘ ʧʦʷʚʠʣʘʩʴ ʩʪʦʣʴ ʥʘʚʷʟʯʠʚʘʷ ʤʳʩʣʴ ʦ ʪʦʤ, 
ʯʪʦ ʦʪ ʣʶʜʝʡ ʥʫʞʥʦ ʠʟʙʘʚʠʪʴʩʷ).  ñʄʘʣʳʰ ï ʵʪʦ ʩʣʫʯʘʡ ʝʜʠʥʩʪʚʝʥʥʳʡ, ʩʣʫʯʘʡ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʥʝʚʦʟʤʦʞ-
ʥʳʡ, ʘ ʧʦʪʦʤʫ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠ ʧʦʩʣʝʜʥʠʡ!ò ï ʦʪʯʘʷʥʥʦ ʚʩʢʨʠʢʠʚʘʝʪ ʂʦʤʦʚ, ʢʦʛʜʘ ʫʟʥʘʸʪ, ʯʪʦ ʙʳʣʦ ʧʨʠ-
ʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʚʦʨʘʯʠʚʘʥʠʠ ʦʧʝʨʘʮʠʠ.  

ʇʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʘ ʂʦʤʦʚʫ ʄʘʡʷ. ɽʡ ʙʦʣʝʝ ʙʣʠʟʦʢ ʠʥʪʫʠʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʤʠʨʘ, ʠ ʩ ʩʘ-
ʤʦʛʦ ʥʘʯʘʣʘ ʦʥʘ ʚʦʩʧʨʠʥʠʤʘʝʪ ʄʘʣʳʰʘ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʨʝʘʣʴʥʦʩʪʠ ʧʣʘʥʝʪʳ ʂʦʚʯʝʛ. ʆʥʘ ʝʤʫ 
ʩʦʯʫʚʩʪʚʫʝʪ ʠ ʥʝ ʭʦʯʝʪ ʧʨʠʯʠʥʷʪʴ ʚʨʝʜʘ, ʧʦʪʦʤʫ ʯʪʦ ʝʸ ñʯʝʣʦʚʝʯʥʦʩʪʴò ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʤʝʰʘʪʝʣʴ-
ʩʪʚʦ ʚ ʫʩʪʨʦʝʥʥʳʡ ʥʘ ʧʣʘʥʝʪʝ ʧʦʨʷʜʦʢ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʝʤ. ʄʘʡʷ ʚʝʨʠʪ ʚ ʪʦ, 
ʯʪʦ ʤʠʨ ʫʩʪʨʦʝʥ ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʢʘʞʝʪʩʷ. ʅʦ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʚʝʜʝʪ ʦʥʘ ʩʝʙʷ ʧʦʜʣʦ: ʩʨʳʚʘʝʪ 
ʢʦʥʪʘʢʪ, ʚʢʣʶʯʘʷ ʘʚʘʨʠʡʥʫʶ ʣʘʤʧʫ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʩʪʫʧʢʘ ʫ ʥʘʩ, ʢʘʢ ʫ ʯʠʪʘʪʝʣʝʡ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʦ-
ʤʥʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʥʘʩʪʦʷʱʝʛʦ ʧʦʥʠʤʘʥʠʷ ʜʝʚʫʰʢʦʡ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʤʠʨʘ.  ɺʝʜʴ ʵʪʘ ʧʨʦʪʠʚʦʨʝʯʠ-
ʚʦʩʪʴ ʚʠʜʥʘ ʚʩʝʤ ʚ ʧʦʚʝʜʝʥʠʠ ʄʘʣʳʰʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʆʥ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʝʤʫ ʩʪʘʥʝʪ ʣʫʯʰʝ, ʢʦʛʜʘ 
ʣʶʜʠ ʫʡʜʫʪ, ʥʦ ʩʥʦʚʘ ʠ ʩʥʦʚʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʥʠʤ, ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩʳ ʂʦʤʦʚʘ ʠ ʜʘʞʝ ʠʛʨʘʝʪ ʩ ʄʘʡ-
ʢʦʡ ʠ ʉʪʘʩʝʤ. ʇʦʵʪʦʤʫ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʄʘʡʷ ʩʧʘʩʣʘ ʄʘʣʳʰʘ. ɿʜʝʩʴ ʚʝʨʘ ʛʝʨʦʠʥʠ ʚ ʠʥʪʫʠʮʠʶ ʠ ʚ 
ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʳʭ ʤʦʨʘʣʴʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ï ʩʠʤʚʦʣ ʯʝʣʦʚʝʯʝʩʢʦʡ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʥʷʪʴ ʨʝʘ-
ʣʠʠ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʤʠʨʘ.  

ɺʝʨʘ ʉʪʘʩʷ ï ʯʪʦ-ʪʦ ʩʨʝʜʥʝʝ ʤʝʞʜʫ ʠʜʝʘʣʘʤʠ ʂʦʤʦʚʘ ʠ ʄʘʡʠ. ʉʥʘʯʘʣʘ, ʢʦʛʜʘ ʛʝʨʦʡ ʩʣʳʰʠʪ 
ʩʪʨʘʥʥʳʝ ʟʚʫʢʠ ʠ ʚʠʜʠʪ ʥʝʦʙʳʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʚʦʠʭ ʢʠʙʝʨʦʚ, ʦʥ ʜʘʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʢʝʧʪʠʢʦʤ. ʉʦ-
ʚʩʝʤ ʤʦʣʦʜʦʡ, ʥʝʦʧʳʪʥʳʡ ʢʠʙʝʨʪʝʭʥʠʢ ʠʩʧʦʣʴʟʫʝʪ ʩʢʝʧʪʠʮʠʟʤ ʢʘʢ ʩʧʦʩʦʙ ʩʤʠʨʠʪʴʩʷ ʩ ʨʝʘʣʴʥʦʩʪʴʶ, 
ʢʦʪʦʨʘʷ ʩʠʣʴʥʦ ʧʫʛʘʝʪ. ʆʥ ʢʘʢ ʙʫʜʪʦ ʟʘʧʨʝʱʘʝʪ ʩʝʙʝ ʧʦʜʜʘʚʘʪʴʩʷ ʧʘʥʠʢʝ ʠ ʦʪʤʝʪʘʝʪ ʚʩʝ ʜʦʤʳʩʣʳ. ʅʦ 
ʧʦʟʞʝ, ʢʦʛʜʘ ʉʪʘʩʴ ʫʟʥʘʸʪ ʦ ʨʘʟʙʠʪʦʤ ʟʚʝʟʜʦʣʸʪʝ, ʦʥ ʧʣʘʚʥʦ ʥʘʯʠʥʘʝʪ ʚʝʨʠʪʴ ʚ ʩʘʤʦʝ ʥʝʦʙʲʷʩʥʠʤʦʝ ʠ 
ʥʝʚʦʟʤʦʞʥʦʝ. ʆʥ ʥʘʠʙʦʣʝʝ ʦʪʢʨʳʪ ʢ ʦʙʱʝʥʠʶ ʩ ʄʘʣʳʰʦʤ: ʠʤʝʥʥʦ ʉʪʘʩʴ ʨʘʩʩʢʘʟʳʚʘʝʪ ʝʤʫ ʦ ʩʝʙʝ ʠ 
ʯʝʣʦʚʝʯʝʩʢʦʡ ʤʠʩʩʠʠ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʉʪʘʩʴ, ʩʫʤʝʚʰʠʡ ʧʦʢʘʟʘʪʴ ʩʚʦʶ ʦʪʢʨʳʪʦʩʪʴ ʠ ʜʨʫʞʝʣʶʙʠʝ, 
ʩʦʭʨʘʥʷʝʪ ʩʚʷʟʴ ʩ ʄʘʣʳʰʦʤ ʠ ʧʦʩʣʝ ʧʦʢʠʜʘʥʠʷ ʂʦʚʯʝʛʘ. ʌʦʨʤʘʣʴʥʦ ʠʤʝʥʥʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʩʪʦʷʥ-
ʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʚʥʝʟʝʤʥʦʡ ʮʠʚʠʣʠʟʘʮʠʝʡ, ʠ ʵʪʘ ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʣʦʚʘ ʂʦʤʦʚʘ ʦ ʪʦʤ, ʯʪʦ 
ʄʘʣʳʰ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ñʧʨʠʜʸʪò (ʦ ʪʦʤ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʦʩʪʘʚʣʷʪʴ ʝʛʦ ʠ ʧʨʝʢʨʘʱʘʪʴ ʟʘʜʫʤʘʥʥʦʝ).  

ʉʪʘʩʴ ʪʘʢʞʝ ʚʝʨʠʪ ʚ ʥʝʢʦʪʦʨʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʯʝʣʦʚʝʢʘ, ʚ ʘʥʪʨʦʧʦʮʝʥʪʨʠʟʤ. ɽʤʫ ʥʝ ʩʦʚʩʝʤ ʷʩʥʘ 
ʪʝʦʨʠʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʝʪ, ʢʘʢ ʣʶʜʠ ʧʨʠʚʥʦʩʷʪ ʩʚʦʠ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʘʚʠʣʘ ʚ ʛʘʣʘʢʪʠʯʝʩʢʫʶ ʞʠʟʥʴ (ʪʦ ʝʩʪʴ ʟʝʤʥʳʝ ʥʦʨʤʳ ʩʠʣʴʥʝʝ ʠ ʚʣʠʷʪʝʣʴʥʝʝ, ʯʝʤ ʢʘ-
ʢʠʝ-ʣʠʙʦ ʛʘʣʘʢʪʠʯʝʩʢʠʝ). ʉʪʘʩʴ ʟʘʷʚʣʷʝʪ, ʯʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʤ ʙʫʜʫʱʝʡ ʞʠʟʥʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʪʘʥʝʪ 
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ñʥʘʰʘ ʤʘʣʝʥʴʢʘʷ ʧʣʘʥʝʪʢʘ, ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʘʷʩʷ ʜʦ ʢʨʘʡʥʠʭ ʧʨʝʜʝʣʦʚ ʛʘʣʘʢʪʠʢʠ, ʘ ʧʦʪʦʤ, ʤʦʞʝʪ ʙʳʪʴ, 
ʠ ʟʘ ʵʪʠ ʧʨʝʜʝʣʳò. ʊʦ ʝʩʪʴ ʝʛʦ ʤʝʯʪʘ (ʠʣʠ ʮʝʣʴ), ʝʛʦ ʠʜʝʘʣʴʥʦʝ ʙʫʜʫʱʝʝ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʝʣʦʚʝʯʝ-
ʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, ʘ ʥʝ ʧʦʜʯʠʥʝʥʠʝ ʘʙʩʪʨʘʢʪʥʳʤ ʛʘʣʘʢʪʠʯʝʩʢʠʤ ʥʦʨʤʘʤ.  

ɺʝʨʘ ʢʘʞʜʦʛʦ ʧʝʨʩʦʥʘʞʘ ʚʦ ʯʪʦ-ʪʦ ʩʚʦʸ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʝʪ ʧʦʚʝʜʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʉʪʨʫʛʘʮ-
ʢʠʝ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢ ʚ ʧʦʧʳʪʢʝ ʧʦʜʯʠʥʠʪʴ ʤʠʨ ʩʝʙʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʣʦʚʫʰʢʝ ʩʦʙʩʪʚʝʥʥʦʛʦ 
ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ. ʕʪʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʠʩʭʦʜʠʪ ʠʟ ʥʝʧʦʥʠʤʘʥʠʷ ʜʨʫʛʠʭ ʬʦʨʤ ʞʠʟʥʠ ʠ ʩʝʙʷ (ʠʣʠ ʥʝʞʝ-
ʣʘʥʠʷ ʧʦʥʠʤʘʪʴ). ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʟʘ ñʠʩʢʨʝʥʥʦʩʪʴʶò ʄʘʡʢʠ ʢʨʦʝʪʩʷ ʞʝʣʘʥʠʝ ʧʦʡʪʠ ʧʨʦʪʠʚ ʂʦʤʦʚʘ, ʢʦ-
ʪʦʨʳʡ ʚʩʝʛʜʘ ʢʦʤʘʥʜʫʝʪ ʠ ʥʝ ʦʩʪʘʚʣʷʝʪ ʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. ɼʣʷ ʂʦʤʦʚʘ ʞʝ ʤʠʨ ʙʦʣʝʝ 
ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʥ: ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʛʦ ʪʨʫʜʘ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʦʢʨʫʞʘʶʱʠʤ ʬʠʟʠʯʝʩʢʠʤ 
ʤʠʨʦʤ.  

ʇʦ ʉʪʨʫʛʘʮʢʠʤ, ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʴʥʳʤ ʠ ʜʫʭʦʚʥʳʤ ʦʧʨʝʜʝʣʷʝʪ ʙʫʜʫʱʝʝ ʯʝʣʦʚʝʯʝʩʢʦʡ 
ʮʠʚʠʣʠʟʘʮʠʠ. ʄʠʨ ʤʘʪʝʨʠʘʣʴʥʳʡ ʩʢʦʨʝʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʫʜʫʱʝʝ, ʘ ʤʠʨ ʜʫʭʦʚʥʳʡ ï ʥʘ ʧʨʦʰʣʦʝ. ʀ ʵʪʠ 
ʜʚʝ ʩʫʱʥʦʩʪʠ ʩʪʘʣʢʠʚʘʶʪʩʷ. ʅʦ ʦʧʠʨʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʙʫʜʫʱʝʝ ʠ ñʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʧʣʘʥʝʪʫ ʜʦ ʧʨʝʜʝʣʦʚ 
ʛʘʣʘʢʪʠʢʠò ʦʯʝʚʠʜʥʦ ʢʘʞʝʪʩʷ ʯʝʤ-ʪʦ ʥʝʚʝʨʥʳʤ. ɻʣʦʙʘʣʠʟʘʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʨʳʚʳ ʚ ʣʶʙʦʤ 
ʩʣʫʯʘʝ ʩʪʘʚʷʪ ʯʝʣʦʚʝʢʘ ʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʥʪʫʠʪʠʚʥʳʡ ʧʦʜʭʦʜ (ʧʦʜʦʙʥʦ ʄʘʡʝ). ʀ, 
ʧʦʣʫʯʘʝʪʩʷ, ʚʦʟʥʠʢʘʝʪ ʦʯʝʨʝʜʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʫʶ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʯʝʣʦʚʝʯʝʩʪʚʦ. ʀ ʦʥʦ ʥʝ ʤʦʞʝʪ 
ʝʸ ʥʝ ʨʝʰʠʪʴ.  
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ǱǯǟǬǰǳǭǯǫǟǵǧǧ Ǯǯǧ ǮǤǯǤǡǭǣǤ ǧǫǤǬǬǺǴ 
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ǾǦǺǩ &Ǭǟ ǭǰǬǭǡǤ ǫǟǱǤǯǧǟǪǭǡ 
ǫǟǯǩǤǱǧǬǢǭǡǺǴ ǱǤǩǰǱǭǡ' 
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ɹʦʦʧʫʙʯʡʸ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʨʘʥʩʬʦʨʤʘʮʠʡ, ʢʦʪʦʨʳʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʤʝʥʥʳʝ ʛʨʫʧʧʳ 
(ʀɻ) ʧʨʠ ʧʝʨʝʚʦʜʝ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʪʝʢʩʪʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʢʣʘʤʥʳʭ ʩʣʦʛʘʥʦʚ, ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʥʘ 
ʨʫʩʩʢʠʡ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʛʨʘʤʤʘʪʠʢʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ, ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʠ ʬʦʥʦʩʪʠʣʠʩʪʠʯʝʩʢʠʝ 
ʠʟʤʝʥʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷʤʠ ʚ ʷʟʳʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʢʦʥʥʦʪʘʮʠʷʭ. ʅʘ ʦʩʥʦʚʝ 
ʘʥʘʣʠʟʘ ʢʝʡʩʦʚ ʠʟʚʝʩʪʥʳʭ ʙʨʝʥʜʦʚ (Nike, Apple, McDonald's) ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʧʝʨʝʚʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʧʨʘʛʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʠʛʠʥʘʣʘ: ʚʦʟʜʝʡʩʪʚʠʷ, ʟʘʧʦʤʠ-
ʥʘʝʤʦʩʪʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ. ʂʣʶʯʝʚʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʧʨʠʟʥʘʶʪʩʷ ʛʨʘʤʤʘʪʠʯʝʩʢʘʷ ʨʝʩʪʨʫʢʪʫ-
ʨʠʟʘʮʠʷ, ʢʦʤʧʝʥʩʘʮʠʷ ʬʦʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʢʫʣʴʪʫʨʥʘʷ ʘʜʘʧʪʘʮʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʤʝʥʥʳʝ ʛʨʫʧʧʳ, ʧʝʨʝʚʦʜ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʪʝʢʩʪʳ, ʨʝʢʣʘʤʥʳʝ ʩʣʦ-
ʛʘʥʳ, ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʨʫʩʩʢʠʡ ʷʟʳʢ, ʛʨʘʤʤʘʪʠʢʘ, ʣʝʢʩʠʢʘ, ʬʦʥʦʩʪʠʣʠʩʪʠʢʘ, ʢʫʣʴʪʫʨʥʘʷ ʘʜʘʧʪʘʮʠʷ. 
 

TRANSFORMATIONS IN THE TRANSLATION OF NAME GROUPS FROM ENGLISH INTO RUSSIAN 
(BASED ON MATERIALS FROM MARKETING TEXTS) 

 
Brusyansky Roman Nikolaevich 
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Abstract: The article explores the transformations undergone by noun phrases (NPs) in the translation of 
marketing texts, particularly advertising slogans, from English into Russian. It analyzes grammatical-syntactic, 
lexical-semantic, and phono-stylistic changes driven by differences in language systems and cultural connota-
tions. Based on case studies of renowned brands (Nike, Apple, McDonald's), the article formulates principles 
for effective NP translation aimed at preserving the original's pragmatic potential: impact, memorability, and 
emotional response. Key strategies identified include grammatical restructuring, compensation for phonetic 
effects, and cultural adaptation. 
Keywords: noun phrases, translation, transformations, marketing texts, advertising slogans, English lan-
guage, Russian language, grammar, lexis, phono-stylistics, cultural adaptation. 
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ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʪʝʢʩʪʳ, ʦʩʦʙʝʥʥʦ ʨʝʢʣʘʤʥʳʝ ʩʣʦʛʘʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʣʠʥʛʚʠ-
ʩʪʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ, ʛʜʝ ʢʘʞʜʦʝ ʩʣʦʚʦ ʥʝʩʝʪ ʧʦʚʳʰʝʥʥʫʶ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʠ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ. 
ʀʤʝʥʥʳʝ ʛʨʫʧʧʳ (ʀɻ) ʢʣʶʯʝʚʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʝʜʠʥʠʮʳ ʪʘʢʠʭ ʪʝʢʩʪʦʚ ʯʘʩʪʦ ʚʳʧʦʣʥʷʶʪ ʥʦʤʠʥʘʪʠʚʥʫʶ, 
ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʫʶ ʠ ʩʫʛʛʝʩʪʠʚʥʫʶ ʬʫʥʢʮʠʠ. ʇʨʠ ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʥʘ ʨʫʩʩʢʠʡ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ 
ʩʣʦʞʥʳʤ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʨʘʟʣʠʯʠʷʤʠ ʚ ʛʨʘʤʤʘʪʠʢʝ, ʩʠʥʪʘʢʩʠʩʝ, ʢʫʣʴʪʫʨʥʳʭ ʢʦʥʥʦ-
ʪʘʮʠʷʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʟʘʜʘʯʘʭ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʠʩʩʣʝʜʫʝʪ ʪʠʧʳ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʀɻ ʚ ʤʘʨʢʝʪʠʥʛʦ-
ʚʳʭ ʪʝʢʩʪʘʭ, ʠʭ ʧʨʠʯʠʥʳ ʠ ʚʣʠʷʥʠʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʥʦʛʦ ʩʦʦʙʱʝʥʠʷ [4, c. 118, 7]. 

1. ʋʞʧʩʞʫʡʰʞʪʣʡʞ ʧʪʦʧʛʴ ʡʥʞʦʦʴʮ ʜʩʬʨʨ ʛ ʥʙʩʣʞʫʡʦʜʧʛʧʢ ʣʧʥʥʬʦʡʣʙʯʡʡ 
ʀʤʝʥʥʘʷ ʛʨʫʧʧʘ - ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʤ ʚ ʢʘʯʝʩʪʚʝ ʷʜʨʘ, ʚʢʣʶʯʘʶʱʘʷ 

ʜʝʪʝʨʤʠʥʘʪʦʨʳ, ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ, ʯʠʩʣʠʪʝʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ. ɺ ʘʥʛʣʠʡʩʢʦʡ ʨʝʢʣʘʤʝ ʀɻ ʦʪʣʠʯʘ-
ʶʪʩʷ: 

½ ɺʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʘʪʨʠʙʫʪʦʚ (ʥʘʧʨʠʤʝʨ, çAll-new ultra-fast 5G smartphoneè). 

½ ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʧʦʟʠʪʦʚ (çmind-blowing sound experienceè). 

½ ʌʦʥʝʪʠʯʝʩʢʦʡ ʠʛʨʦʡ (ʘʣʣʠʪʝʨʘʮʠʷ, ʘʩʩʦʥʘʥʩ) ʜʣʷ ʫʩʠʣʝʥʠʷ ʟʘʧʦʤʠʥʘʝʤʦʩʪʠ. 
ʂʘʢ ʦʪʤʝʯʘʝʪ ɸʣʝʰʠʥʘ, ʩʣʦʛʘʥ ʚʳʧʦʣʥʷʝʪ ʜʚʝ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ: ʚʦʟʜʝʡʩʪʚʫʶʱʫʶ (ʵʤʦʮʠʦ-

ʥʘʣʴʥʦʝ ʫʙʝʞʜʝʥʠʝ) ʠ ʠʥʬʦʨʤʠʨʫʶʱʫʶ (ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʦ ʧʨʦʜʫʢʪʝ) [1]. ʀɻ ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤ ʠʥ-
ʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʩʣʦʛʘʥ çAlways low prices. Alwaysè (Walmart) ʠʩʧʦʣʴ-
ʟʫʝʪ ʧʦʚʪʦʨ ʀɻ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʘ ʥʘʜʝʞʥʦʩʪʠ. 

2. ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʫʩʙʦʪʭʧʩʥʙʯʡʢ ʁɼ ʨʩʡ ʨʞʩʞʛʧʝʞ 
ʇʨʠ ʘʜʘʧʪʘʮʠʠ ʀɻ ʚ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʪʝʢʩʪʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʪʨʘʥʩʬʦʨʤʘʮʠʡ: 
2.1. ɼʩʙʥʥʙʫʡʣʧ-ʪʡʦʫʙʣʪʡʰʞʪʣʡʞ ʡʠʥʞʦʞʦʡʸ 

½ ʀʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʩʣʦʚ: 
ɸʥʛʣʠʡʩʢʠʡ: çCrispy golden chickenè Ÿ ʈʫʩʩʢʠʡ: çʍʨʫʩʪʷʱʘʷ ʢʫʨʦʯʢʘ ʟʦʣʦʪʠʩʪʘʷè. 
ɺ ʨʫʩʩʢʦʤ ʧʦʨʷʜʢʝ ʧʨʠʣʘʛʘʪʝʣʴʥʳʭ ʩʪʨʦʛʦ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʘʢ-

ʮʝʥʪʳ. 

½ ɿʘʤʝʥʘ ʘʪʨʠʙʫʪʠʚʥʳʭ ʢʣʘʩʪʝʨʦʚ ʧʨʠʜʘʪʦʯʥʳʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ: 
çA coffee that wakes up your sensesè Ÿ çʂʦʬʝ, ʧʨʦʙʫʞʜʘʶʱʠʡ ʚʘʰʠ ʯʫʚʩʪʚʘè. 
ʂʦʤʧʝʥʩʠʨʫʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʣʠʥʥʦʡ ʧʨʝʧʦʟʠʮʠʠ ʚ ʨʫʩʩʢʦʤ. 

½ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʜʠʪʝʣʴʥʦʛʦ ʧʘʜʝʞʘ ʚʤʝʩʪʦ ʧʨʠʪʷʞʘʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: 
çApple's innovative designè Ÿ çʀʥʥʦʚʘʮʠʦʥʥʳʡ ʜʠʟʘʡʥ Appleè. 

2.2. ʄʞʣʪʡʣʧ-ʪʞʥʙʦʫʡʰʞʪʣʡʞ ʫʩʙʦʪʭʧʩʥʙʯʡʡ 

½ ʂʦʥʢʨʝʪʠʟʘʮʠʷ/ʛʝʥʝʨʘʣʠʟʘʮʠʷ: 
çPremium leather watchè Ÿ çʏʘʩʳ ʠʟ ʥʘʪʫʨʘʣʴʥʦʡ ʢʦʞʠè (ʟʘʤʝʥʘ ʘʙʩʪʨʘʢʪʥʦʛʦ çpremiumè ʥʘ ʢʦʥ-

ʢʨʝʪʥʦʝ çʥʘʪʫʨʘʣʴʥʘʷè) [5, c. 92]. 

½ ʂʘʣʴʢʠʨʦʚʘʥʠʝ vs. ʘʜʘʧʪʘʮʠʷ: 
ʂʘʣʴʢʘ: çSpace Grayè (Apple) Ÿ çʂʦʩʤʠʯʝʩʢʠʡ ʩʝʨʳʡè. 
ɸʜʘʧʪʘʮʠʷ: çMelts in your mouth, not in your handsè (M&M's) Ÿ çʊʘʝʪ ʚʦ ʨʪʫ, ʘ ʥʝ ʚ ʨʫʢʘʭè (ʩʦʭʨʘ-

ʥʝʥʠʝ ʩʝʤʘʥʪʠʢʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʀɻ). 

½ ɺʚʝʜʝʥʠʝ ʢʫʣʴʪʫʨʥʦ-ʩʧʝʮʠʬʠʯʥʦʡ ʣʝʢʩʠʢʠ: 
çHome-style cookiesè Ÿ çʇʝʯʝʥʴʝ ʧʦ-ʜʦʤʘʰʥʝʤʫè (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʨʝʯʠʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʥʥʦ-

ʪʘʮʠʡ) [2]. 
2.3. ʍʧʦʧʪʫʡʤʡʪʫʡʰʞʪʣʡʞ ʙʝʙʨʫʙʯʡʡ 

ɸʥʛʣʠʡʩʢʠʝ ʀɻ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʘʣʣʠʪʝʨʘʮʠʶ ʠ ʘʩʩʦʥʘʥʩ ʜʣʷ ʫʩʠʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: 
 çGuinness is good for youè (ʘʣʣʠʪʝʨʘʮʠʷ [g]). 
ɺ ʨʫʩʩʢʦʤ ʧʝʨʝʚʦʜʝ (çɻʠʥʥʝʩ ʧʦʣʝʟʝʥ ʜʣʷ ʚʘʩè) ʬʦʥʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʪʝʨʷʝʪʩʷ, ʧʦʵʪʦʤʫ ʧʨʠʤʝ-

ʥʷʶʪʩʷ: 

½ ʇʦʜʙʦʨ ʬʦʥʝʪʠʯʝʩʢʠ ʩʦʟʚʫʯʥʳʭ ʩʣʦʚ: 
çPhilips: Sense and Simplicityè Ÿ çPhilips: ɿʜʨʘʚʳʡ ʩʤʳʩʣ ʠ ʧʨʦʩʪʦʪʘè (ʘʣʣʠʪʝʨʘʮʠʷ [ʩ]). 

½ ʈʠʪʤʠʟʘʮʠʷ: 
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çPower of Porscheè Ÿ çʄʦʱʴ Porscheè (ʩʦʭʨʘʥʝʥʠʝ ʢʨʘʪʢʦʩʪʠ). 
 

ʋʙʚʤʡʯʙ 1 
ʋʡʨʴ ʫʩʙʦʪʭʧʩʥʙʯʡʢ ʡʥʞʦʦʴʮ ʜʩʬʨʨ ʨʩʡ ʨʞʩʞʛʧʝʞ ʥʙʩʣʞʫʡʦʜʧʛʴʮ ʫʞʣʪʫʧʛ 

ʆʨʠʛʠʥʘʣ (ɸʥʛʣʠʡʩʢʠʡ) ʇʝʨʝʚʦʜ (ʈʫʩʩʢʠʡ) ʊʠʧ ʪʨʘʥʩʬʦʨʤʘʮʠʠ / ʇʨʠʯʠʥʘ 

1. Nike: Just Do It ʇʨʦʩʪʦ ʩʜʝʣʘʡ ʵʪʦ ʃʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʘʷ (ʂʦʥʢʨʝʪʠʟʘʮʠʷ) + 
ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ (ɼʦʙʘʚʣʝʥʠʝ). 
ɸʙʩʪʨʘʢʪʥʦʝ ʤʝʩʪʦʠʤʝʥʠʝ It ʚ ʘʥʛʣʠʡʩʢʦʤ 
ʪʨʝʙʫʝʪ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʚ ʨʫʩʩʢʦʤ ʜʣʷ  
ʧʦʥʷʪʥʦʛʦ ʠʤʧʝʨʘʪʠʚʘ. 

2. Apple: Think Different ɼʫʤʘʡ ʠʥʘʯʝ ɻʨʘʤʤʘʪʠʢʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ + ʃʝʢʩʠʢʦ- 
ʩʝʤʘʥʪʠʯʝʩʢʘʷ. 
ɿʘʤʝʥʘ ʘʜʲʝʢʪʠʚʥʦʡ ʬʦʨʤʳ (Different ʢʘʢ  
ʜʦʧʦʣʥʝʥʠʝ) ʥʘ ʨʫʩʩʢʦʝ ʥʘʨʝʯʠʝ (ʠʥʘʯʝ),  
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʛʨʘʤʤʘʪʠʢʝ. 

3. McDonald's: I'm Lovin' It ɺʦʪ ʯʪʦ ʷ ʣʶʙʣʶ ʇʦʣʥʘʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ + 
ʃʝʢʩʠʯʝʩʢʘʷ. 
ʀɻ It ʥʝ ʧʝʨʝʚʦʜʠʪʩʷ ʜʦʩʣʦʚʥʦ. ɺʚʝʜʝʥʦ  
ʫʢʘʟʘʪʝʣʴʥʦʝ ʤʝʩʪʦʠʤʝʥʠʝ ʚʦʪ ʠ ʩʦʶʟ ʯʪʦ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʫʩʩʢʦʡ  
ʨʘʟʛʦʚʦʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

4. M&M's: Melts in your 
mouth, not in your hands 

ʊʘʝʪ ʚʦ ʨʪʫ, ʘ ʥʝ ʚ ʨʫʢʘʭ ʃʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʘʷ (ɸʜʘʧʪʘʮʠʷ) +  
ʌʦʥʦʩʪʠʣʠʩʪʠʯʝʩʢʘʷ (ʂʦʤʧʝʥʩʘʮʠʷ ʨʠʪʤʘ). 
ʀɻ in your mouth / in your hands ʧʝʨʝʚʝʜʝʥʳ 
ʧʨʝʜʣʦʛʘʤʠ ʚʦ ʨʪʫ / ʚ ʨʫʢʘʭ. ʍʦʪʷ 
 ʬʦʥʝʪʠʯʝʩʢʘʷ ʠʛʨʘ (ʘʣʣʠʪʝʨʘʮʠʷ [m], [h])  
ʯʘʩʪʠʯʥʦ ʧʦʪʝʨʷʥʘ, ʩʦʭʨʘʥʝʥ ʧʘʨʘʣʣʝʣʠʟʤ ʠ 
ʨʠʪʤ. 

 
3. ʈʩʙʣʫʡʰʞʪʣʡʢ ʙʦʙʤʡʠ: ʣʞʢʪʴ ʡʠʛʞʪʫʦʴʮ ʪʤʧʜʙʦʧʛ 

ʂʝʡʩ 1: Nike Ÿ çJust Do Itè 
ʀʩʭʦʜʥʘʷ ʀɻ: çItè (ʤʝʩʪʦʠʤʝʥʠʝ). 
ʇʝʨʝʚʦʜ: çʇʨʦʩʪʦ ʩʜʝʣʘʡ ʵʪʦè. 
ʊʨʘʥʩʬʦʨʤʘʮʠʠ: ɼʦʙʘʚʣʝʥʠʝ ʫʢʘʟʘʪʝʣʴʥʦʛʦ ʤʝʩʪʦʠʤʝʥʠʷ çʵʪʦè ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʘʙʩʪʨʘʢʮʠʠ. ɺ 

ʨʫʩʩʢʦʤ ʢʦʥʪʝʢʩʪʝ çʵʪʦè ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ ʜʝʡʩʪʚʠʝ, ʫʩʠʣʠʚʘʷ ʠʤʧʝʨʘʪʠʚ [3, c. 140]. 
ʂʝʡʩ 2: Apple Ÿ çThink Differentè 
ʀʩʭʦʜʥʘʷ ʀɻ: çDifferentè (ʥʘʨʝʯʠʝ ʚ ʬʫʥʢʮʠʠ ʜʦʧʦʣʥʝʥʠʷ). 
ʇʝʨʝʚʦʜ: çɼʫʤʘʡ ʠʥʘʯʝè. 
ʊʨʘʥʩʬʦʨʤʘʮʠʠ: ɿʘʤʝʥʘ ʘʜʲʝʢʪʠʚʥʦʡ ʬʦʨʤʳ ʥʘ ʥʘʨʝʯʠʝ (çʠʥʘʯʝè) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʫʩʩʢʦʡ ʛʨʘʤ-

ʤʘʪʠʢʝ. ɸʣʴʪʝʨʥʘʪʠʚʘ çɼʫʤʘʡ ʧʦ-ʜʨʫʛʦʤʫè ʦʪʚʝʨʛʥʫʪʘ ʠʟ-ʟʘ ʨʘʟʛʦʚʦʨʥʦʛʦ ʦʪʪʝʥʢʘ [6]. 
ʂʝʡʩ 3: McDonald's Ÿ çI'm Lovin' Itè 
ʀʩʭʦʜʥʘʷ ʀɻ: çItè (ʤʝʩʪʦʠʤʝʥʠʝ). 
ʇʝʨʝʚʦʜ: çɺʦʪ ʯʪʦ ʷ ʣʶʙʣʶè. 
ʊʨʘʥʩʬʦʨʤʘʮʠʠ: ʇʦʣʥʘʷ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ: ʚʚʝʜʝʥʦ ʫʢʘʟʘʪʝʣʴʥʦʝ ʤʝʩʪʦʠʤʝʥʠʝ çʚʦʪè ʠ ʩʦʶʟ 

çʯʪʦè. ʎʝʣʴ ʧʝʨʝʜʘʪʴ ʨʘʟʛʦʚʦʨʥʳʡ ʩʪʠʣʴ, ʙʣʠʟʢʠʡ ʤʦʣʦʜʝʞʥʦʡ ʘʫʜʠʪʦʨʠʠ [7, c. 17]. 
4. ʈʩʡʦʯʡʨʴ ʶʭʭʞʣʫʡʛʦʧʜʧ ʨʞʩʞʛʧʝʙ ʁɼ ʛ ʥʙʩʣʞʫʡʦʜʞ 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ [2, 4, 7]: 
1. ʇʨʠʦʨʠʪʝʪ ʬʫʥʢʮʠʠ ʥʘʜ ʬʦʨʤʦʡ: ɽʩʣʠ ʀɻ ʩʦʜʝʨʞʠʪ ʘʣʣʠʪʝʨʘʮʠʶ (çM&M's melts in your 

mouth...è), ʥʦ ʝʝ ʥʝʚʦʟʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ, ʩʣʝʜʫʝʪ ʫʩʠʣʠʪʴ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ (ʨʠʪʤ, ʨʠʬʤʫ). 
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2. ʋʯʝʪ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʜʘ: ʀɻ çThanksgiving turkeyè ʙʝʩʩʤʳʩʣʝʥʥʘ ʜʣʷ ʨʫʩʩʢʠʭ, ʧʦʵʪʦʤʫ ʟʘʤʝʥʘ 
ʥʘ çʧʨʘʟʜʥʠʯʥʘʷ ʠʥʜʝʡʢʘè ʫʤʝʩʪʥʘ. 

3. ʂʦʤʧʨʝʩʩʠʷ/ʵʢʩʧʘʥʩʠʷ: ɼʣʠʥʥʳʝ ʘʥʛʣʠʡʩʢʠʝ ʀɻ (çAll-new high-performance batteryè) ʯʘʩʪʦ ʩʦ-
ʢʨʘʱʘʶʪʩʷ (çʄʦʱʥʘʷ ʙʘʪʘʨʝʷè) ʠʣʠ ʨʘʩʰʠʨʷʶʪʩʷ ʜʦ ʧʨʝʜʣʦʞʝʥʠʡ. 

4. ʊʝʩʪʠʨʦʚʘʥʠʝ ʚʦʩʧʨʠʷʪʠʷ: ɺʘʨʠʘʥʪʳ ʧʝʨʝʚʦʜʦʚ ʜʦʣʞʥʳ ʧʨʦʚʝʨʷʪʴʩʷ ʥʘ ʬʦʢʫʩ-ʛʨʫʧʧʘʭ. 
ʅʘʧʨʠʤʝʨ, ʩʣʦʛʘʥ çAlways Coca-Colaè Ÿ çɺʩʝʛʜʘ ʂʦʢʘ-ʂʦʣʘè ʫʩʧʝʰʝʥ ʠʟ-ʟʘ ʩʦʭʨʘʥʝʥʠʷ ʢʨʘʪʢʦʩʪʠ ʠ 
ʨʠʪʤʘ. 

ʇʝʨʝʚʦʜ ʠʤʝʥʥʳʭ ʛʨʫʧʧ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʪʝʢʩʪʘʭ ð ɻ ʪʦ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʘ ʥʝ 
ʤʝʭʘʥʠʯʝʩʢʘʷ ʟʘʤʝʥʘ ʩʣʦʚ. ʋʩʧʝʰʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʭʨʘʥʠʪʴ ʧʨʘʛʤʘ-
ʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʨʠʛʠʥʘʣʘ: ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʟʘʧʦʤʠʥʘʝʤʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ 
ʦʪʢʣʠʢ [1, 3, c. 180]. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʣʶʯʝʚʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʷʚʣʷʶʪʩʷ ʛʨʘʤʤʘʪʠʯʝʩʢʘʷ ʨʝʩʪʨʫʢʪʫ-
ʨʠʟʘʮʠʷ, ʢʦʤʧʝʥʩʘʮʠʷ ʬʦʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʢʫʣʴʪʫʨʥʘʷ ʘʜʘʧʪʘʮʠʷ. ʇʝʨʝʚʦʜʯʠʢ ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪʴ 
ʢʘʢ ʩʦʘʚʪʦʨ ʙʨʝʥʜʘ, ʯʴʠ ʨʝʰʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʢʦʤʤʝʨʯʝʩʢʠʡ ʫʩʧʝʭ ʧʨʦʜʫʢʪʘ [7, c. 22]. ɺ ʵʧʦʭʫ ʛʣʦʙʘʣʠʟʘ-
ʮʠʠ ʠʟʫʯʝʥʠʝ ʪʘʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ, ʥʦ ʠ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʴʶ [4, c. 124]. 
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ǡǺǯǟǥǤǬǧǤ ǧǯǭǬǧǧ Ǯǯǧ ǮǭǫǭǸǧ 
ǰǯǟǡǬǤǬǧǾ ǡ ǰǭǡǯǤǫǤǬǬǭǫ 
ǟǬǢǪǭǾǦǺǶǬǭǫ ǮǭǪǧǱǧǶǤǰǩǭǫ ǣǧǰǩǲǯǰǤ 
&Ǭǟ ǫǟǱǤǯǧǟǪǤ ǡǺǰǩǟǦǺǡǟǬǧǨ 
ǠǯǧǱǟǬǰǩǧǴ ǧ ǟǫǤǯǧǩǟǬǰǩǧǴ ǮǭǪǧǱǧǩǭǡ' 

ǧȁǿȌȍȁǿ ǤȉǿȑȄȏȇȌǿ ǬȇȉȍȊǿȄȁȌǿ, 
ʩʪʫʜʝʥʪ 

ǬȇȉȇȑȇȌȐȉǿȞ ǪǿȏȇȐǿ ǡȊǿȃȇȋȇȏȍȁȌǿ 
ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʏʫʚʘʰʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʗ. ʗʢʦʚʣʝʚʘ 
ʏʝʙʦʢʩʘʨʳ, ʈʦʩʩʠʷ 

 

 
ɺ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʠʪʠʯʝʩʢʠʡ ʜʠʩʢʫʨʩ ʧʦʥʠʤʘʶʪ ʚ ʰʠʨʦʢʦʤ ʠ ʫʟʢʦʤ ʩʤʳʩʣʝ. ɺ ʰʠ-

ʨʦʢʦʤ ʩʤʳʩʣʝ, ʧʦʣʠʪʠʯʝʩʢʠʡ ʜʠʩʢʫʨʩ ð ɻ ʪʦ ʣʶʙʳʝ ʨʝʯʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʫʙʲʝʢʪ, ʘʜʨʝʩʘʪ ʠʣʠ ʩʦʜʝʨʞʘ-
ʥʠʝ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʩʬʝʨʝ ʧʦʣʠʪʠʢʠ [1, ʩ. 14]; ʩʫʤʤʘ ʨʝʯʝʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʘʨʘ-
ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ ï ʢʦʥʪʝʢʩʪʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ ʠ ʫʙʝʞʜʝʥʠʡ, 
ʚʢʣʶʯʘʷ ʥʝʛʘʪʠʚʥʳʝ ʝʝ ʧʨʦʷʚʣʝʥʠʷ [2, ʩ. 24].ɺ ʫʟʢʦʤ ʩʤʳʩʣʝ ʧʦʜ ʧʦʣʠʪʠʯʝʩʢʠʡ ʜʠʩʢʫʨʩʦʤ ʊ. ɺʘʥ ɼʝʡʢ 
ʧʦʥʠʤʘʝʪ ʢʣʘʩʩ ʞʘʥʨʦʚ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʦʡ, ʘ ʠʤʝʥʥʦ ʧʦʣʠʪʠʢʦʡ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʜʠʩʢʫʨ-

ɹʦʦʧʫʙʯʡʸ: ʠʨʦʥʠʯʝʩʢʠʝ ʩʨʘʚʥʝʥʠʷ ʤʘʥʠʧʫʣʠʨʫʶʪ ʦʙʱʝʩʪʚʝʥʥʳʤ ʤʥʝʥʠʝʤ ʠ ʩʣʫʞʘʪ ʠʥʩʪʨʫʤʝʥʪʦʤ 
ʢʨʠʪʠʢʠ, ʦʪʨʘʞʘʷ ʩʦʮʠʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʢʦʥʪʝʢʩʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʘʣʠʟʠʨʫʝʪ ʤʝʭʘʥʠʟʤʳ ʠʨʦʥʠ-
ʯʝʩʢʠʭ ʩʨʘʚʥʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʘʥʛʣʦʷʟʳʯʥʦʤ ʧʦʣʠʪʠʯʝʩʢʦʤ ʜʠʩʢʫʨʩʝ ʢʘʢ ʩʨʝʜʩʪʚʘ ʤʘʥʠʧʫʣʷʮʠʠ ʠ 
ʢʨʠʪʠʢʠ, ʠʟʫʯʘʷ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʧʦʣʠʪʠʯʝʩʢʠʭ ʩʦʦʙʱʝʥʠʡ. ʅʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʢʫʩʝ ʥʘ 
ʩʨʘʚʥʝʥʠʠ ʢʘʢ ʨʠʪʦʨʠʯʝʩʢʦʤ ʧʨʠʸʤʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʠʨʦʥʠʠ ʠ ʝʸ ʚʣʠʷʥʠʝ ʥʘ 
ʧʦʣʠʪʠʯʝʩʢʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʚ ʮʠʬʨʦʚʳʭ ʤʝʜʠʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʨʦʥʠʷ, ʩʨʘʚʥʝʥʠʷ, ʧʦʣʠʪʠʯʝʩʢʠʡ ʜʠʩʢʫʨʩ, ʘʥʛʣʦʷʟʳʯʥʳʡ ʧʦʣʠʪʠʯʝʩʢʠʡ ʜʠʩʢʫʨʩ. 
 
THE EXPRESSION OF IRONY THROUGH COMPARISON IN MODERN ENGLISH-LANGUAGE POLITICAL 

DISCOURSE (BASED ON THE STATEMENTS OF BRITISH AND AMERICAN POLITICIANS) 
 

Ivanova Ekaterina Nikolaevna, 
Nikitinskaya Larisa Vladimirovna 

 
Abstract: Ironic comparisons manipulate public opinion and serve as a tool of criticism, reflecting social and 
cultural contexts. The study analyzes the mechanisms of ironic comparisons in modern English-language polit-
ical discourse as a means of manipulation and criticism, examining their impact on the perception of political 
messages. The novelty lies in the focus on comparison as a rhetorical device that allows for a deeper under-
standing of the mechanisms of irony and its impact on political communication in digital media. 
Keywords: irony, comparisons, political discourse, English political discourse. 
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ʩʘʤʠ ʧʦʣʠʪʠʢʦʚ ʩʯʠʪʘʶʪʩʷ ʪʝ ʜʠʩʢʫʨʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʪʘʢʦʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʦʢʨʫʞʘʶʱʝʡ 
ʦʙʩʪʘʥʦʚʢʝ, ʢʘʢ ʟʘʩʝʜʘʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʩʝʩʩʠʷ ʧʘʨʣʘʤʝʥʪʘ ʠʣʠ ʩʲʝʟʜ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʘʨʪʠʠ. [3, c. 134]. 
ɼ. ʄ. ʇʦʥʪʦʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʦʣʠʪʠʢʦʚ ʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʫʙʝʞʜʝʥʠʝ ʘʫʜʠʪʦʨʠʠ 
ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʧʧʦʥʝʥʪʦʚ ʚ ʧʨʘʚʦʪʝ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ: çéʚ ʚʳʩʪʫʧʣʝʥʠʷʭ ʤʥʦʛʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʜʝʷʪʝ-
ʣʝʡ ʛʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʫʙʝʞʜʝʥʠʷè [4, c.55]. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʷʟʳʢ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʤʘʥʠʧʫʣʷʮʠʠ, 
ʯʪʦʙʳ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ. ɺ ʵʪʦʤ ʠʤ ʧʦʤʦʛʘʝʪ ʠʨʦʥʠʷ. ʀʨʦʥʠʷ, ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʣʠʪʠ-
ʯʝʩʢʦʡ ʙʦʨʴʙʳ, ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʨʘʞʘʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʧʦʟʠʮʠʶ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʢʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, 
ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʘʫʜʠʪʦʨʠʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ.  

ʉʘʤʦ ʧʦʥʷʪʠʝ çʠʨʦʥʠʷè ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʧʦʥʷʪʠʷ ʬʠʛʫʨʳ ʨʝʯʠ ʠ ʧʦ-ʨʘʟʥʦʤʫ ʪʨʘʢʪʫ-
ʝʪʩʷ ʫʯʸʥʳʤʠ. ʀʨʦʥʠʶ ʥʘʟʳʚʘʶʪ ʷʚʣʝʥʠʝʤ çʥʝʚʳʩʢʘʟʘʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷè (ña matter of unspoken 
understandingsò) ʠ ʷʚʣʝʥʠʝʤ çʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠè, ʪʦ ʝʩʪʴ ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʦʙʱʝʤ ʧʦʥʠʤʘʥʠʠ 
ʫʩʪʨʦʡʩʪʚʘ ʤʠʨʘ: ña matter of óideological complicityôð an agreement based on shared understandings of 
óhow the world isôñ [5, c. 19].  ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ ʪʨʘʢʪʫʝʪ ʠʨʦʥʠʶ ʢʘʢ ʚʠʜ ʠʥʦʩʢʘʟʘʥʠʷ, ʙʘʟʠʨʫ-
ʶʱʠʡʩʷ ʥʘ ʩʪʦʣʢʥʦʚʝʥʠʠ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʦʮʝʥʦʢ ʚ ʦʜʥʦʤ ʦʪʨʝʟʢʝ ʨʝʯʠ. ʕʪʠ ʦʮʝʥʢʠ ʦʙʨʘʟʫʶʪ 
ʜʚʘ ʧʣʘʥʘ ʚʳʩʢʘʟʳʚʘʥʠʷ: ʵʢʩʧʣʠʮʠʪʥʳʡ ï ʧʨʷʤʦʡ, ʙʫʢʚʘʣʴʥʳʡ, ʢʦʪʦʨʳʡ ʥʝʩʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ, 
ʠ ʠʤʧʣʠʮʠʪʥʳʡ ï ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʡ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʢʨʠʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʠ ʚʩʢʨʳʚʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ 
[6, ʩ. 90]. ʊʦʣʢʦʚʘʥʠʝ ʠʨʦʥʠʠ ʚ ʪʘʢʦʤ ʢʣʶʯʝ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʤʥʦʞʝʩʪʚʝ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʥʘ ʤʦʞʝʪ 
ʧʝʨʝʜʘʚʘʪʴ. ʀʨʦʥʠʷ ʩʪʨʦʠʪʩʷ ʥʘ ʢʦʥʪʨʘʩʪʝ ʤʝʞʜʫ ʩʢʘʟʘʥʥʳʤ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʤʳʤ. ʉʨʘʚʥʝʥʠʝ ʧʦʤʦʛʘʝʪ 
ʩʦʟʜʘʪʴ ʵʪʦʪ ʢʦʥʪʨʘʩʪ, ʩʦʧʦʩʪʘʚʣʷʷ ʜʚʘ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʫʪʩʷ ʥʝʩʦʚʤʝʩʪʠʤʳʤʠ 
ʠʣʠ ʥʝʨʘʚʥʳʤʠ ʠ ʜʦʥʝʩʪʠ ʜʦ ʘʫʜʠʪʦʨʠʠ ʦʙʨʘʟʳ ʠ ʠʜʝʠ ʚ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʬʦʨʤʝ. ɺ ʘʥʛʣʠʡ-
ʩʢʦʤ ʷʟʳʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ çʩʨʘʚʥʝʥʠʝè (simile), ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ 
ʘʩʧʝʢʪʳ ʵʪʦʡ ʬʠʛʫʨʳ ʨʝʯʠ. ʅʦʚʳʡ ʆʢʩʬʦʨʜʩʢʠʡ ʩʣʦʚʘʨʴ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʷʝʪ 
ʩʨʘʚʥʝʥʠʝ ʢʘʢ ʬʠʛʫʨʫ ʨʝʯʠ, ʚʢʣʶʯʘʶʱʫʶ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʦʜʥʦʡ ʚʝʱʠ ʩ ʜʨʫʛʦʡ ʚʝʱʴʶ ʠʥʦʛʦ ʨʦʜʘ. [7, c. 
237]. ʀ. ʈ. ɻʘʣʴʧʝʨʠʥ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʥʫʪʨʝʥʥʠʡ ʤʝʭʘʥʠʟʤ ʩʨʘʚʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʷ ʝʛʦ ʢʘʢ ʧʨʠʝʤ, ʚ ʢʦʪʦ-
ʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʦʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʦʥʷʪʠʷ. ʆʥ ʩʯʠʪʘʝʪ, ʯʪʦ çthe in-
tensification of some one feature of the concept in question is realized in a device called simileè [8, ʩ. 167].  

ʈʷʜ ʣʠʥʛʚʠʩʪʦʚ, ʚʢʣʶʯʘʷ ʈ. ɻʠʙʙʩʘ, ɺ. ʄ. ʆʛʦʣʴʮʝʚʘ ʠ ɹ. ɺ. ʊʦʤʘʰʝʚʩʢʦʛʦ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪ 
ʩʪʨʫʢʪʫʨʫ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʩʨʘʚʥʝʥʠʷ, ʚʳʜʝʣʷʷ ʝʸ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʆʥʠ ʩʭʦʜʷʪʩʷ ʚ ʧʦʥʠʤʘ-
ʥʠʠ ʪʦʛʦ, ʯʪʦ ʩʨʘʚʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʫʶ ʬʠʛʫʨʫ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ 
ʵʣʝʤʝʥʪʘʤʠ: ʪʝʤ, ʯʪʦ ʩʨʘʚʥʠʚʘʝʪʩʷ (ʠʣʠ ʦʙʲʝʢʪ ʩʨʘʚʥʝʥʠʷ) ʠ ʪʝʤ, ʩ ʯʝʤ ʩʨʘʚʥʠʚʘʝʪʩʷ (ʠʣʠ ʧʨʝʜʤʝʪ 
ʩʨʘʚʥʝʥʠʷ / ʦʙʨʘʟ ʩʨʘʚʥʝʥʠʷ). ʆʜʥʘʢʦ ʠʭ ʧʦʜʭʦʜʳ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ 
ʦʙʦʟʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. (ʈ. ɻʠʙʙʩ "tenor", ʠ "vehicle", ɺ. ʄ. ʆʛʦʣʴʮʝʚ "ʪʝʤʘ" (ʵʣʝʤʝʥʪ ɸ), ʠ "ʦʙ-
ʨʘʟ" (ʵʣʝʤʝʥʪ ɺ), "ʦʩʥʦʚʘʥʠʝ ʩʨʘʚʥʝʥʠʷ" ʠʣʠ "tertium comparationis" (ʵʣʝʤʝʥʪ ʉ), ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʜʝ-
ʣʷʷ "ʧʦʢʘʟʘʪʝʣʴ ʩʨʘʚʥʝʥʠʷ m", ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʬʘʢʪ ʫʧʦʜʦʙʣʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ɹ. ɺ. ʊʦʤʘʰʝʚʩʢʠʡ 
ʠʩʧʦʣʴʟʫʝʪ ʪʝʨʤʠʥʳ "ʧʨʝʜʤʝʪ" ʜʣʷ ʪʦʛʦ, ʯʪʦ ʩʨʘʚʥʠʚʘʝʪʩʷ, "ʦʙʨʘʟ" ʜʣʷ ʪʦʛʦ, ʩ ʯʝʤ ʩʨʘʚʥʠʚʘʝʪʩʷ, ʠ 
"ʧʨʠʟʥʘʢ" ʜʣʷ ʦʩʥʦʚʘʥʠʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ [9, 10, 11].   

ʊ. ɺʠʣ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʠʨʦʥʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʝʡʰʠʤ ʶʤʦʨʠʩʪʠʯʝʩʢʠʤ 
ʧʨʠʝʤʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʟʥʘʯʠʪʝʣʴʥʦ ʦʞʠʚʠʪʴ ʣʶʙʦʡ ʪʝʢʩʪ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʪʘʢʦʛʦ ʩʨʘʚʥʝʥʠʷ 
ʷʚʣʷʝʪʩʷ ʧʦ ʩʫʪʠ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʣʠʥʛʚʦʢʦʛʥʠʪʠʚʥʦʡ ʠʛʨʦʡ. ɺ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʥʛʚʠʩʪʠʢʝ ʠʨʦʥʠʷ ʠʤʝʝʪ 
ʙʦʣʝʝ ʫʟʢʦʝ ʪʦʣʢʦʚʘʥʠʝ: çIrony is a trope in which an expression is used in such a fashion as to convey the 
opposite meaning of what is expressedè. ʇʨʠʩʫʪʩʪʚʠʝ ʠʨʦʥʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʚ ʪʝʢʩʪʝ ʩʭʦʞʝ ʩ ʜʝʡʩʪʚʠ-
ʝʤ ʥʝʷʚʥʦʛʦ ʦʪʨʠʮʘʥʠʷ, ʥʦ ʚʩʝʛʜʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ "ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʤʘʨʢʝʨ" ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʵʬ-
ʬʝʢʪ ʠʨʦʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ ʠ ʪʦʥʴʰʝ. [12, 640]. ɸ, ʚ ʨʦʩʩʠʡʩʢʦʡ ʣʠʥʛʚʠʩʪʠʢʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʦ ʰʠʨʦʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʨʦʥʠʠ ʢʘʢ "ʪʦʥʢʦʡ ʥʘʩʤʝʰʢʠ ʚ ʩʢʨʳʪʦʡ ʬʦʨʤʝ" [13, 154], ʯʪʦ ʧʨʠʚʦʜʠʪ 
ʢ ʚʢʣʶʯʝʥʠʶ ʚ ʢʘʪʝʛʦʨʠʶ "ʠʨʦʥʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ" ʤʥʦʞʝʩʪʚʘ ʨʘʟʥʦʨʦʜʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʦʩʧʨʠʥʠʤʘ-
ʝʤʳʭ ʧʨʦʩʪʦ ʢʘʢ ʶʤʦʨʠʩʪʠʯʝʩʢʠʝ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʠʤʝʥʥʦ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʢ 
ʧʦʥʠʤʘʥʠʶ ʠʨʦʥʠʯʥʦʛʦ ʩʨʘʚʥʝʥʠʷ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʚʳʩʢʘʟʳʚʘʥʠʡ ʪʘʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʜʝʷʪʝʣʝʡ ʢʘʢ ɼ. ʊʨʘʤʧ, ɹ. ʆʙʘʤʘ, ʂ. ʉʪʘʨʤʝʨ, 
ʗ. ɹʣʵʢʬʦʨʜ, ɼ. ɹʘʡʜʝʥ, ʤʳ ʦʪʦʙʨʘʣʠ ʧʨʠʤʝʨʳ ʠʨʦʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʝʜʫʶʱʠʭ ʨʝʘʣʠʡ ʧʦʣʠ-
ʪʠʯʝʩʢʦʛʦ ʤʠʨʘ: ʠʥʬʣʷʮʠʷ, ʦʙʚʠʥʝʥʠʷ ʚ ʜʦʣʛʘʭ, ʟʘʢʦʥʦʧʨʦʝʢʪʳ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʠʪʠʢʦʚ, ʨʝʡʪʠʥʛʠ 
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ʦʜʦʙʨʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʜʝʙʘʪʳ, ʩʦʜʝʨʞʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʘ ʪʘʢʞʝ ʦʙʱʘʷ 
ʧʦʣʠʪʠʯʝʩʢʘʷ ʞʠʟʥʴ ʠ ʢʦʥʢʨʝʪʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʣʘʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʘ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʳʜʝʣʝ-
ʥʳ ʨʝʘʣʠʠ ʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ, ʦʙʨʘʟʳ ʠʟ ʩʬʝʨʳ ʢʫʣʴʪʫʨʳ, ʨʝʘʣʠʠ ʤʠʨʘ ʩʧʦʨʪʘ ʠ ʵʣʝʤʝʥʪʳ ʙʳ-
ʪʦʚʦʡ ʩʪʦʨʦʥʳ ʞʠʟʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʯʝʪʳʨʝ ʛʨʫʧʧʳ. 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠʨʦʥʠʯʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʝʥʠʷ, ʩ ʦʙʨʘʟʘʤʠ ʠʟ ʵʢʦʥʦʤʠʯʝ-
ʩʢʦʡ ʩʬʝʨʳ. ɿʜʝʩʴ ʧʨʠ ʧʦʤʦʱʠ ʠʨʦʥʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʬʣʷʮʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʊʨʘʤʧʘ, 
ʩʪʨʘʪʝʛʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠʟʙʨʘʥʠʷ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʦʨʛʦʚʳʝ ʩʦʛʣʘʰʝʥʠʷ, ʧʦ-
ʣʠʪʠʢʘ ɼʞʦ ɹʘʡʜʝʥʘ ʠ ʧʦʜʭʦʜ ʦʧʧʦʥʝʥʪʦʚ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ. ʈʘʩʩʤʦʪʨʠʤ 
ʧʨʠʤʝʨ ʠʨʦʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʬʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʪʘʢʠʤ ʷʚʣʝʥʠ-
ʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʢʘʢ ʢʦʥʮʝʧʮʠʷ ʨʘʩʧʨʦʜʘʞ ʠ ʩʢʠʜʦʢ ï ʏʝʨʥʘʷ ʇʷʪʥʠʮʘ. ʀʨʦʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʳʩʢʘʟʳʚʘʥʠʠ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ "If you think inflation is bad nowé It'll be like a 
Black Friday sale every day!"[14], ʚ ʢʦʪʦʨʦʤ ʵʬʬʝʢʪ ʠʥʬʣʷʮʠʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʦʙʨʘʟʦʤ ʏʸʨʥʦʡ ʇʷʪʥʠ-
ʮʳ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ "ʏʝʨʥʘʷ ʧʷʪʥʠʮʘ ʢʘʞʜʳʡ ʜʝʥʴ" ʦʟʥʘʯʘʝʪ ʥʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʵʢʦʥʦʤʠʪʴ, ʘ ʧʦʩʪʦ-
ʷʥʥʦʝ ʚʳʥʫʞʜʝʥʥʦʝ ʩʪʨʝʤʣʝʥʠʝ ʧʨʠʦʙʨʝʩʪʠ ʪʦʚʘʨʳ ʩʝʡʯʘʩ, ʧʦʢʘ ʠʭ ʮʝʥʘ ʥʝ ʚʳʨʦʩʣʘ ʝʱʝ ʙʦʣʴʰʝ. ʇʦ-
ʟʠʪʠʚʥʘʷ ʢʦʥʥʦʪʘʮʠʷ "Black Friday" ʢʘʢ ʧʝʨʠʦʜʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʢʠʜʦʢ ʠ ʚʳʛʦʜʥʳʭ ʧʦʢʫʧʦʢ ʢʦʥʪʨʘʩʪʠʨʫʝʪ 
ʩ ʥʝʛʘʪʠʚʥʳʤ ʦʧʳʪʦʤ ʚʳʥʫʞʜʝʥʥʳʭ ʪʨʘʪ ʠ ʦʙʝʩʮʝʥʠʚʘʥʠʷ ʜʝʥʝʛ, ʯʪʦ ʠ ʩʦʟʜʘʝʪ ʠʨʦʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ɺ 
ʚʳʩʢʘʟʳʚʘʥʠʠ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ "Their globalist trade deals were like a financial black hole, sucking out 
our jobs and our wealth, leaving nothing but emptiness for American workers" [15] ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʦʨʛʦʚʳʝ 
ʩʜʝʣʢʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ "ʬʠʥʘʥʩʦʚʦʡ ʯʝʨʥʦʡ ʜʳʨʦʡ", ʯʪʦ ʠʨʦʥʠʯʝʩʢʠ ʢʨʠʪʠʢʫʝʪ ʠʭ ʠʩʪʠʥʥʫʶ ʮʝʣʴ. ʊʦ, 
ʯʪʦ ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʠʥʦʩʠʪʴ ʧʦʣʴʟʫ ʠ ʧʨʦʮʚʝʪʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʨʘʟʨʫʰʠʪʝʣʴʥʘʷ ʩʠʣʘ, ʢʦʪʦʨʘʷ 
ʚʝʜʝʪ ʢ ʧʦʪʝʨʷʤ ʠ ʦʙʥʠʱʘʥʠʶ. ʇʦʭʦʞʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʩʨʘʚʥʝʥʠʷ, ʦʥ ʚʳʨʘʞʘʝʪ ʢʨʠʪʠʢʫ ʘʨʛʫ-
ʤʝʥʪʦʚ ʩʚʦʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʧʧʦʥʝʥʪʦʚ ʚ ʩʣʝʜʫʶʱʝʤ ʚʳʩʢʘʟʳʚʘʥʠʠ: "Their arguments against investing 
in America are like an outdated ledger, showing only deficits when we know the returns will be monumental 
for our nation's future" [16]. ʇʦʜʭʦʜ ʝʛʦ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʧʧʦʥʝʥʪʦʚ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ, ʬʦʢʫʩʠʨʫʶ-
ʱʠʡʩʷ ʥʘ ʨʘʩʭʦʜʘʭ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠʟʜʝʨʞʢʘʭ, ʠʨʦʥʠʯʝʩʢʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʫʩʪʘʨʝʚʰʠʤ ʬʠʥʘʥʩʦʚʳʤ 
ʜʦʢʫʤʝʥʪʦʤ. ʀʨʦʥʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʧʦʟʠʮʠʷ ʦʧʧʦʥʝʥʪʦʚ ʠʛʥʦʨʠʨʫʝʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 
ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʪʜʘʯʫ ʦʪ ʠʥʚʝʩʪʠʮʠʡ. ʀʭ ʘʨʛʫʤʝʥʪʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʣʠʰʴ ʜʝʬʠʮʠʪʳ ʠ ʥʝʩʧʦʩʦʙ-
ʥʦʩʪʴ ʧʨʝʜʚʠʜʝʪʴ ʚʳʛʦʜʳ, ʠʨʦʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʜʘʣʴʥʦʚʠʜʥʳʝ. ʂʨʠʪʠʢʘ 
ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ ʪʘʢʞʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʮʠʪʘʪʝ: "Their idea of 'growth' is like a bank account with zero 
balance ï sounds nice, but there's nothing there. A total scam!" [17]. ɼʦʥʘʣʴʜ ʊʨʘʤʧ ʠʨʦʥʠʯʝʩʢʠ ʩʨʘʚʥʠʚʘ-
ʝʪ ʠʜʝʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ "ʨʦʩʪʘ", ʧʨʝʜʣʘʛʘʝʤʫʶ ʝʛʦ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʦʧʧʦʥʝʥʪʘʤʠ, ʩ ʙʘʥʢʦʚʩʢʠʤ ʩʯʸʪʦʤ, 
ʥʘ ʢʦʪʦʨʦʤ ʥʫʣʝʚʦʡ ʙʘʣʘʥʩ. ʀʨʦʥʠʷ ʩʦʩʪʦʠʪ ʚ ʨʝʟʢʦʤ ʜʠʩʩʦʥʘʥʩʝ ʤʝʞʜʫ ʪʨʘʜʠʮʠʦʥʥʳʤ, ʧʦʟʠʪʠʚʥʳʤ 
ʟʥʘʯʝʥʠʝʤ ʩʣʦʚʘ "ʨʦʩʪ" ʠ ʩʤʳʩʣʦʤ "ʥʫʣʝʚʦʛʦ ʙʘʣʘʥʩʘ"  - ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʮʝʥʥʦʩʪʠ. ʊʨʘʤʧ ʠʩʧʦʣʴ-
ʟʫʝʪ ʵʪʦʪ ʦʙʨʘʟ, ʯʪʦʙʳ ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʫʪʚʝʨʜʠʪʴ, ʯʪʦ ʟʘ ʢʨʘʩʠʚʳʤ ʪʝʨʤʠʥʦʤ "ʨʦʩʪ" ʫ ʝʛʦ ʦʧʧʦʥʝʥʪʦʚ 
ʩʢʨʳʚʘʝʪʩʷ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠʣʠ ʚʳʛʦʜ.  

ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʧʨʠʤʝʨʦʚ ʠʨʦʥʠʯʥʳʭ ʩʨʘʚʥʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʦʚʝʜʝʥʠʶ 
ʠ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʧʦʣʠʪʠʢʦʚ ʜʘʝʪʩʷ ʠʨʦʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘ ʩʯʝʪ ʩʨʘʚʥʝʥʠʷ ʩ ʪʘʢʠʤʠ ʨʝʘʣʠʷʤʠ 
ʠʟ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ ʢʘʢ ʨʝʘʣʠʪʠ-h ʦʫ çLove Islandè, ʦʙʨʘʟ ʏʝʨʥʦʛʦ ʨʳʮʘʨʷ ʠʟ ʢʠʥʦʬʠʣʴʤʘ, ʦʙʨʘʟʳ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠʜʝʦʣʦʛʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʧʦʚʝʜʝʥʠʶ ɹʦʨʠʩʘ ɼʞʦʥʩʦʥʘ 
ʜʘʝʪʩʷ ʠʨʦʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʩ ʧʦʚʝʜʝʥʠʝʤ ʫʯʘʩʪʥʠʢʘ ʨʝʘʣʠʪʠ-h ʦʫ çLove 
Islandè.  ʅʘʧʨʠʤʝʨ, ʚ ʚʳʩʢʘʟʳʚʘʥʠʠ ʩʵʨʘ ʂʠʨʘ ʉʪʘʨʤʝʨʘ "Boris Johnson is gameplaying so much he 
thinks he's on Love Island. The trouble is, Prime Minister, that I'm reliably informed that contestants that give 
the public the 'ick', get booted out" [18] ʧʦʚʝʜʝʥʠʝ ʙʳʚʰʝʛʦ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʘ ɹʦʨʠʩʘ ɼʞʦʥʩʦʥʘ ʩʨʘʚʥʠ-
ʚʘʝʪʩʷ ʩ ʜʝʡʩʪʚʠʷʤʠ ʫʯʘʩʪʥʠʢʘ ʧʦʧʫʣʷʨʥʦʛʦ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʨʝʘʣʠʪʠ-h ʦʫ çLove Islandè. ʇʦʜ 
"gameplaying" ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʝʛʦ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʦʣʠʪʠʯʝʩʢʠʤ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷʤ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ 
ʥʘ ʧʫʙʣʠʯʥʦʤ ʠʤʠʜʞʝ, ʧʦʜʦʙʥʦ ʠʥʪʨʠʛʘʤ ʨʘʜʠ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚ ʰʦʫ. ʀʨʦʥʠʯʝʩʢʠʡ ʧʦʜʪʝʢʩʪ ʟʘʢʣʶʯʘʝʪʩʷ 
ʚ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʚʳʟʳʚʘʷ ʫ ʧʫʙʣʠʢʠ ʦʪʚʨʘʱʝʥʠʝ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʧʦʜ-
ʜʝʨʞʢʠ ʠ "ʚʳʙʳʚʘʥʠʶ", ʢʘʢ ʠ ʚ ʰʦʫ.  ɺ ʚʳʩʢʘʟʳʚʘʥʠʠ ʗʥʘ ɹʣʵʢʬʦʨʜʘ ñThe Prime Minister is acting like 
Monty Pythonôs black knight, running around declaring itôs just a flesh woundò[19] ʧʦʚʝʜʝʥʠʝ ʧʨʝʤʴʝʨ-
ʤʠʥʠʩʪʨʘ ʠʨʦʥʠʯʝʩʢʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʏʸʨʥʳʤ ʨʳʮʘʨʝʤ ʠʟ çʄʦʥʪʠ ʇʘʡʪʦʥ ʠ ʉʚʷʱʝʥʥʳʡ ɻʨʘʘʣʴè. ʕʪʘ 
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ʘʥʘʣʦʛʠʷ ʚʳʩʤʝʠʚʘʝʪ ʘʙʩʫʨʜʥʫʶ ʫʧʦʨʥʫʶ ʩʪʦʡʢʦʩʪʴ ʧʨʝʤʴʝʨ-ʤʠʥʠʩʪʨʘ, ʢʦʪʦʨʳʡ, ʧʦʜʦʙʥʦ ʨʳʮʘʨʶ, ʦʪ-
ʨʠʮʘʝʪ ʩʝʨʴʸʟʥʦʩʪʴ ʩʚʦʠʭ çʨʘʥʝʥʠʡè (ʧʨʦʙʣʝʤ) ʥʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʠ ʥʘʨʘʩʪʘʶʱʠʝ ʪʨʫʜʥʦʩʪʠ. ɺ 
ʚʳʩʢʘʟʳʚʘʥʠʠ ɼʵʚʠʜʘ ʂʘʤʝʨʦʥʘ "Is he child of Thatcher or son of Brown?" [20] ʠʨʦʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠ-
ʟʫʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʕʜʘ ʄʠʣʠʙʵʥʜʘ. ʉʨʘʚʥʝʥʠʝ ʠʜʝʪ ʩ "ʜʠʪʷ ʊʵʪʯʝʨ" (Thatcher ï ʢʣʁ-
ʯʝʚʘʷ ʬʠʛʫʨʘ ʢʦʥʩʝʨʚʘʪʦʨʦʚ) ʠʣʠ "ʩʳʥʦʤ ɹʨʘʫʥʘ" (Brown ï ʟʥʘʢʦʚʘʷ ʬʠʛʫʨʘ ʣʝʡʙʦʨʠʩʪʦʚ). ʕʪʦ ʧʨʦʪʠ-
ʚʦʧʦʩʪʘʚʣʝʥʠʝ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʤ ʧʦʣʠʪʠʯʝʩʢʠʤ ʠʜʝʦʣʦʛʠʷʤ. ʕʪʦ 
ʥʝ ʪʦʣʴʢʦ ʩʪʘʚʠʪ ʧʦʜ ʩʦʤʥʝʥʠʝ ʠʩʢʨʝʥʥʦʩʪʴ ʝʛʦ ʧʦʣʠʪʠʯʝʩʢʠʭ ʫʙʝʞʜʝʥʠʡ, ʥʦ ʠ ʥʘʤʝʢʘʝʪ ʥʘ ʥʝʞʝʣʘ-
ʪʝʣʴʥʦʩʪʴ ʝʛʦ ʩʚʷʟʝʡ ʩ ɻʦʨʜʦʥʦʤ ɹʨʘʫʥʦʤ/ʣʝʡʙʦʨʠʩʪʩʢʠʤ ʧʨʦʰʣʳʤ.  

ʊʨʝʪʴʶ ʛʨʫʧʧʫ ʦʙʨʘʟʥʳʭ ʩʨʘʚʥʝʥʠʡ ʩʦʩʪʘʚʣʷʶʪ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʩʳʣʘʶʪ ʢ ʩʬʝʨʝ ʩʧʦʨ-
ʪʘ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʛʨʫʧʧʳ ʦʙʱʠʝ ʬʫʥʢʮʠʠ ʧʦʣʠʪʠʢʘ ʠ ʫʯʘʩʪʠʝ ʚ ʜʝʙʘʪʘʭ ʠʨʦʥʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʧʦʩʨʝʜʩʪʚʦʤ ʩʨʘʚʥʝʥʠʷ ʩ ʠʛʨʦʡ ʚ ʚʳʰʠʙʘʣʳ (ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʝʙʘʪʦʚ) ʠ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʨʦʣʠ ʪʨʝʥʝʨʘ 
(ʜʣʷ ʦʙʱʝʡ ʬʫʥʢʮʠʠ ʧʦʣʠʪʠʢʘ). ʊʘʢ ʥʘʧʨʠʤʝʨ, ʧʦʣʠʪʠʯʝʩʢʠʤ ʜʝʙʘʪʘʤ ʜʘʝʪʩʷ ʠʨʦʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʘ. ʀʭ ʩʨʘʚʥʠʚʘʶʪ ʩ ʠʛʨʦʡ ʚ ʚʳʰʠʙʘʣʳ. çDebating is like playing dodgeball, as if everyone is throwing 
questions and youôre just trying to avoid getting hitè ʆʙʨʘʟ çʠʛʨʳ ʚ ʚʳʰʠʙʘʣʳè ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʠʥʘʤʠʯ-
ʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʛʜʝ ʫʯʘʩʪʥʠʢʠ ʘʢʪʠʚʥʦ ʙʨʦʩʘʶʪ ʚʦʧʨʦʩʳ, ʘ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ ð ʫʢʣʦʥʠʪʴʩʷ ʦʪ ʥʠʭ. 
ʀʨʦʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʭʦʪʷ ʧʦʣʠʪʠʯʝʩʢʠʝ ʜʝʙʘʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʦʙʤʝʥ ʘʨʛʫ-
ʤʝʥʪʘʤʠ, ʟʜʝʩʴ ʦʥʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʠʛʨʦʡ, ʛʜʝ ʦʩʥʦʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ð ʵʪʦ ʩʪʨʝʤʣʝʥʠʝ ʠʟʙʝʞʘʪʴ ʧʨʷʤʦʛʦ 
ʦʪʚʝʪʘ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʠʩʢʨʝʥʥʦʩʪʴ ʠ ʥʝʞʝʣʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦ ʦʙʩʫʞʜʘʪʴ ʧʨʦʙʣʝʤʳ, ʧʨʝʚʨʘʱʘʷ 
ʩʝʨʴʝʟʥʳʡ ʧʨʦʮʝʩʩ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʫʢʣʦʥʝʥʠʝ. ɺ ʚʳʩʢʘʟʳʚʘʥʠʠ ʙʳʚʰʝʛʦ ʩʝʥʘʪʦʨʘ ʉʐɸ ʖʜʞʠʥʘ ʄʘʢ-
ʢʘʨʪʠ çBeing in politics is like being a football coach. You have to be smart enough to understand the game, 
and dumb enough to think it's importantè [22] ʧʨʦʬʝʩʩʠʠ ʧʦʣʠʪʠʢʘ ʜʘʝʪʩ ̫ʠʨʦʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. ɽʝ 
ʩʨʘʚʥʠʚʘʶʪ ʩ ʧʨʦʬʝʩʩʠʝʡ ʬʫʪʙʦʣʴʥʦʛʦ ʪʨʝʥʝʨʘ. ʀʨʦʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʩʪʘʚ-
ʣʝʥʠʠ ʘʥʪʦʥʠʤʦʚ "smart" (ʫʤʥʳʡ) ʠ "dumb" (ʛʣʫʧʳʡ), ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʘ. ʉʥʘʯʘʣʘ ʜʘʝʪʩʷ ʠʨʦʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʝʥʝʨʘ: ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʤʝʥ ʜʣʷ ʧʦ-
ʥʠʤʘʥʠʷ ʠʛʨʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ "ʛʣʫʧ", ʯʪʦʙʳ ʩʯʠʪʘʪʴ ʵʪʫ ʠʛʨʫ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʚʘʞʥʦʡ. ɼʘʥʥʘʷ 
ʠʨʦʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʝʥʝʨʘ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʧʦʣʠʪʠʢʘ, ʧʦʜʨʘʟʫʤʝʚʘʷ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʚ ʵʪʦʡ ʩʬʝʨʝ ʥʝʦʙʭʦʜʠʤ ʥʝ ʪʦʣʴʢʦ ʫʤ, ʥʦ ʠ ʩʚʦʝʛʦ ʨʦʜʘ "ʥʘʠʚʥʦʩʪʴ" ʠʣʠ ʫʟʦʩʪʴ ʚʟʛʣʷʜʘ, ʧʦʟ-
ʚʦʣʷʶʱʘʷ ʩʯʠʪʘʪʴ ʧʦʣʠʪʠʯʝʩʢʫʶ "ʠʛʨʫ" ʚʘʞʥʝʝ, ʯʝʤ ʦʥʘ ʝʩʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʠʣʠ ʧʨʝʥʝʙʨʝʛʘʪʴ ʠʥʳʤʠ 
ʮʝʥʥʦʩʪʷʤʠ. ɹʳʚʰʠʡ ʧʨʝʟʠʜʝʥʪ ʉʐɸ ɹʘʨʘʢ ʆʙʘʤʘ ʚ ʩʚʦʝʤ ʚʳʩʢʘʟʚʘʥʠʠ çWe canôt just sit on the 
sidelines and hope for a miracleè[23] ʜʘʝʪ ʠʨʦʥʠʯʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʝʡʩʪʚʠʶ ʠ ʙʝʟʜʝʡʩʪʚʠʶ ʚ ʢʦʥʪʝʢ-
ʩʪʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʟ ʦʙʨʘʟ ʩʢʘʤʝʡʢʠ ʟʘʧʘʩʥʳʭ. ɿʜʝʩʴ ʆʙʘʤʘ ʩʨʘʚʥʠʚʘʝʪ 
ʧʦʣʠʪʠʯʝʩʢʦʝ ʙʝʟʜʝʡʩʪʚʠʝ ʩ ʪʝʤ, ʢʘʢ ʢʦʤʘʥʜʘ ʩʠʜʠʪ ʥʘ ʩʢʘʤʝʡʢʝ ʟʘʧʘʩʥʳʭ, ʦʞʠʜʘʷ, ʯʪʦ ʫʜʘʯʘ ʠʣʠ çʯʫ-
ʜʦè ʧʨʠʥʝʩʫʪ ʝʡ ʧʦʙʝʜʫ. ʆʙʘʤʘ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʚʳʟʦʚʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝ-
ʥʠʝ ʢʣʠʤʘʪʘ, ʧʨʦʩʪʦ ʩʠʜʝʪʴ ʠ ʥʘʜʝʷʪʴʩʷ ʥʘ ʣʫʯʰʝʝ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʝʵʬʬʝʢʪʠʚʥʦ, ʥʦ ʠ ʥʘʠʚʥʦ. ʆʥ 
ʠʨʦʥʠʯʥʦ ʥʘʤʝʢʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʠ 
ʜʝʡʩʪʚʠʝ, ʘ ʥʝ ʧʘʩʩʠʚʥʦʝ ʦʞʠʜʘʥʠʝ.  

ɺ ʯʝʪʚʝʨʪʦʡ ʛʨʫʧʧʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʝʩʧʨʘʚʝʜʣʠʚʳʝ ʦʙʚʠʥʝʥʠʷ, ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʡʪʠʥʛʠ ʦʜʦʙʨʝʥʠʷ, ʫʤʝʥʠʝ ʩʧʨʘʚ-
ʣʷʪʴʩʷ ʩ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʦʥʦʧʨʦʝʢʪʘ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʟʥʘʢʦʤʳʤʠ ʦʙʨʘ-
ʟʘʤʠ ʠʟ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ: ʧʦʭʦʜ ʚ ʨʝʩʪʦʨʘʥ, , ʝʟʜʘ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʢʘʭ, ʦʜʝʚʘʥʠʝ ʢʦʩʪʶʤʘ, 
ʩʙʦʨʢʘ ʤʝʙʝʣʠ ʠʟ IKEA. ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʮʠʪʘʪ ʙʳʚʰʝʛʦ ʧʨʝʟʠʜʝʥʪʘ ʉʐɸ ɹʘʨʘʢ ʆʙʘʤʳ. 
ʆʥ ʩʨʘʚʥʠʚʘʝʪ ʵʪʠ ʦʙʚʠʥʝʥʠʷ ʩ ʘʙʩʫʨʜʥʦʡ ʠ ʧʦʩʪʳʜʥʦʡ ʩʠʪʫʘʮʠʝʡ, ʧʨʦʠʟʦʰʝʜʰʝʡ ʚ ʨʝʩʪʦʨʘʥʝ. ñIt's 
like somebody goes to a restaurant, orders a big steak dinner, martini all that stuff, and then just as you're 
sitting down, they leave--[laughter]--and accuse you of running up the tab. That's what they do. I am not mak-
ing this up. [Laughter] I mean, press, go back, check, take a look at the numbersò [24]. ɺ ʵʪʦʤ ʚʳʩʢʘʟʳʚʘʥʠʠ 
ɹʘʨʘʢ ʆʙʘʤʘ ʜʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʝʩʧʨʘʚʝʜʣʠʚʳʤ ʦʙʚʠʥʝʥʠʷʤ ʚ ʩʚʦʡ ʘʜʨʝʩ, ʚʳʜʚʠʥʫʪʳʤ ʦʧʧʦʥʝʥʪʘ-
ʤʠ ʦ ʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʫʚʝʣʠʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʣʛʘ ʠ ʥʝʮʝʣʝʚʳʝ ʨʘʩʭʦʜʳ, ʭʦʪʷ ʵʪʠ ʧʨʦ-
ʙʣʝʤʳ ʙʳʣʠ ʩʣʝʜʩʪʚʠʝʤ ʧʨʝʜʳʜʫʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʩʪʳʜʥʳʤ 
ʠ ʥʝʣʝʧʳʤ ʧʦʩʪʫʧʢʦʤ, ʯʪʦʙʳ ʧʝʨʝʥʝʩʪʠ ʵʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘ ʜʝʡʩʪʚʠʷ ʩʚʦʠʭ ʦʧʧʦʥʝʥʪʦʚ. 
ɼʞʦ ɹʘʡʜʝʥ ʚ ʩʚʦʠʭ ʚʳʩʢʘʟʳʚʘʥʠʷʭ çI know my approval ratings are like a rollercoaster, but at least 
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theyôre going up and downðjust like our roads!è [25] ʠʨʦʥʠʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʩʚʦʠʭ ʨʝʡ-
ʪʠʥʛʦʚ ʦʜʦʙʨʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʦʙʨʘʟ çʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʢè. ʆʙʨʘʟ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʢ ʥʘʛʣʷʜʥʦ ʧʦʜʯʝʨ-
ʢʠʚʘʝʪ ʥʝʛʘʪʠʚʥʳʡ ʘʩʧʝʢʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ, ʘ ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʛ ʚ ʉʐɸ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʢʨʠʪʠ-
ʢʠ ʠ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʚʳʩʢʘʟʳʚʘʥʠʠ, ʧʨʦʠʟʥʝʩʝʥʥʳʤ ɼʦʥʘʣʴʜʦʤ ʊʨʘʤʧʦʤ, çéthat could handle what Iôve 
had to handle. And I think thatôs true, but I handle it. To me, itôs like putting on a suitè [26] ʩʦʜʝʨʞʠʪʩʷ ʠʨʦ-
ʥʠʯʥʘʷ ʩʘʤʦʦʮʝʥʢʘ. ʇʨʝʟʠʜʝʥʪ, ʩʩʳʣʘʷʩʴ ʥʘ ʤʥʝʥʠʷ ʪʘʢʠʭ ʠʟʚʝʩʪʥʳʭ ʣʠʯʥʦʩʪʝʡ, ʢʘʢ ʈʘʰ ʃʠʤʙʦ ʠ ʐʦʥ 
ʍʘʥʥʠʪʠ, ʩʨʘʚʥʠʚʘʝʪ ʩʚʦʝ ʤʘʩʪʝʨʩʪʚʦ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʝʡ ʩ ʥʘʜʝʚʘʥʠʝʤ ʢʦʩʪʶʤʘ. ʆʥʘ 
ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʦʞʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪ ʣʠʰʴ ʧʨʦʩʪʦʛʦ ʘʢʪʘ, ʢʘʢ ʙʫʜʪʦ ʥʘʜʝʪʴ ʢʦ-
ʩʪʶʤ ð ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʪʷʞʝʣʳʤʠ ʚʳʟʦʚʘʤʠ. ʕʪʦ ʫʧʨʦʱʝʥʠʝ ʧʦʜʯʝʨʢʠʚʘ-
ʝʪ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʘʥʦʡ ð ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ ʠ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʩʪʳʤ 
ʜʝʡʩʪʚʠʷʤ. ɺ ʚʳʩʢʘʟʳʚʘʥʠʠ ʦʜʥʦʛʦ ʠʟ ʯʣʝʥʦʚ ʂʦʥʛʨʝʩʩʘ ʉʐɸ "Well, you know, this bill is so complex, it's 
like trying to assemble IKEA furnitureé" [27] ʫʪʚʝʨʞʜʝʥʠʝ ʟʘʢʦʥʦʧʨʦʝʢʪʘ ʠʨʦʥʠʯʥʦ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩʦ 
ʩʙʦʨʢʦʡ ʤʝʙʝʣʠ ʠʟ IKEA. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʠ ʟʘʧʫʪʘʥʥʦʩʪʴ ʟʘʢʦʥʦʧʨʦʝʢʪʘ. ʀʨʦʥʠʷ ʟʘʢʣʶʯʘ-
ʝʪʩʷ ʚ ʢʦʤʠʯʝʩʢʦʤ ʧʨʝʫʤʝʥʴʰʝʥʠʠ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʳ: ʟʘʢʦʥʦʧʨʦʝʢʪ, ʢʘʢ ʚʘʞʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʜʦʢʫʤʝʥʪ, ʜʦʣʞʝʥ ʙʳʪʴ ʷʩʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ. ʉʨʘʚʥʝʥʠʝ ʩ ʭʣʦʧʦʪʥʦʡ ʩʙʦʨʢʦʡ ʤʝʙʝʣʠ ʠʨʦʥʠʯʝʩʢʠ 
ʘʢʮʝʥʪʠʨʫʝʪ, ʯʪʦ ʝʛʦ ʩʣʦʞʥʦʩʪʴ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʥʠʤ ʠʟʥʫʨʠʪʝʣʴʥʳʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʨʦʥʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ, ʚʳʩʪʫʧʘʷ ʢʘʢ ʢʦʤʧʘʨʘʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʘʢʮʝʥʪʠʨʫʝʪ 
ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʨʠʟʥʘʢʝ (tertium comparationis), ʢʦʪʦʨʳʡ ʘʚʪʦʨ ʭʦʯʝʪ ʜʦʥʝʩʪʠ ʜʦ ʩʣʫʰʘʪʝ-
ʣʷ ʠʣʠ ʯʠʪʘʪʝʣʷ - ʚʳʨʘʟʠʪʴ ʢʨʠʪʠʢʫ ʠ ʥʘʩʤʝʰʢʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʪʠʭ 
ʩʨʘʚʥʝʥʠʡ ʧʨʠʚʣʝʢʘʶʪʩʷ ʦʙʨʘʟʳ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʬʝʨ ʞʠʟʥʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʘʙʩʪʨʘʢʪʥʳʝ 
ʠʣʠ ʩʣʦʞʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʢʨʘʰʝʥʥʳʤʠ ʜʣʷ ʘʫʜʠʪʦʨʠʠ. 
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ǳǲǬǩǵǧǭǬǟǪǻǬǺǨ ǮǭǣǴǭǣ ǩ ǧǦǲǶǤǬǧǽ 
ǭǣǬǭǰǭǰǱǟǡǬǭǢǭ ǮǯǤǣǪǭǥǤǬǧǾ ǡ ǷǩǭǪǤ8 
ǫǤǱǭǣǧǩǟ ǰǧǬǱǟǩǰǧǰǟ ǬǤǮǭǪǬǭǢǭ 
ǮǯǤǣǪǭǥǤǬǧǾ ǩǟǩ ǳǲǬǩǵǧǭǬǟǪǻǬǭ-
ǮǯǟǢǫǟǱǧǶǤǰǩǭǨ ǤǣǧǬǧǵǺ 

ǪȇȐȍȁȇȕȉǿȞ ǤȁȂȄȌȇȞ ǭȊȄȂȍȁȌǿ 
ʫʯʠʪʝʣʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ 

ʄɹʆʋ çʉʨʝʜʥʷʷ ʰʢʦʣʘ ˉ4 ʠʤ. ɸ.ʄ. ɻʦʨʴʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʨʝʯʝʚʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ɸ. ʅ. 
ʆʩʪʨʦʚʩʢʦʛʦ ʠ ʢʦʥʪʝʢʩʪʘʭ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ, ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʠʚʣʝʢʘʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ɺ 
ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʷ ʥʘ ʟʥʘʯʠʤʳʭ 
ʩʤʳʩʣʦʚʳʭ ʢʦʤʧʦʥʝʥʪʘʭ, ʚʳʧʦʣʥʷʶʪ ʵʢʩʧʨʝʩʩʠʚʥʦ-ɻ ʤʦʮʠʦʥʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʦʤ 
ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʨʝʯʠ, ʯʪʦ ʤʳ ʚʳʷʚʣʷʝʤ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ɸ. ʅ. ʆʩʪʨʦʚʩʢʦʛʦ. ɺ 
ʷʟʳʢʝ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ ʥʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ 
ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʦʤʦʛʘʝʪ ʚʳʨʘʟʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʦ-ɻ ʢʩʧʨʝʩʩʠʚʥʳʡ ʦʪʪʝʥʦʢ. ɼʘʥʥʳʝ ʩʠʥ-
ʪʘʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʧʨʠʚʣʝʢʘʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʭʦʜʝ ʰʢʦʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʘ ʠʭ ʨʘʩʩʤʦʪ-
ʨʝʥʠʝ ʦʪʚʦʜʠʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʙʥʳʭ ʯʘʩʦʚ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʝʜʸʪ ʢ ʩʣʦʞʥʦʩʪʷʤ ʧʨʠ 
ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷʪʠʷ çʥʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝè, ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʶ ʬʫʥʢʮʠʡ, ʩʤʳʩʣʦʚʦʡ 
ʟʥʘʯʠʤʦʩʪʠ ʠ ʚʳʷʚʣʝʥʠʶ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʧʦʪʦʢʝ ʨʝʯʠ ʠ ʩʚʷʟʥʦʤ ʪʝʢʩʪʝ. ʊʨʫʜʥʦʩʪʠ ʦʩʚʦʝʥʠʷ 
ʵʪʦʛʦ ʪʠʧʘ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʥʝʧʦʣʥʦʪʳ ʦʙʲʸʤʘ 
ʠʥʬʦʨʤʘʮʠʠ ʠ ʯʘʩʪʠʯʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʥʪʘʢʩʠʩ, ʦʜʥʦʩʦʩʪʘʚʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʥʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-
ʧʨʘʛʤʘʪʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ, ʵʣʣʠʧʪʠʯʝʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ. 
 

A FUNCTIONAL APPROACH TO THE STUDY OF A SINGLE-COMPOUND SENTENCE IN SCHOOL: 
METHODS OF THE SYNTAX OF AN INCOMPLETE SENTENCE AS A FUNCTIONAL AND PRAGMATIC 

UNIT 
 

Lisovitskaya Evgeniya Olegovna 
 
Abstract: In the analysis of speech situations presented in the works of A. N. Ostrovsky and in the contexts of 
conversational speech, incomplete sentences attract special attention. In literary works, incomplete sentences 
focus the reader's attention on significant semantic components, perform an expressive and emotional func-
tion, and serve as a means of enhancing the expressiveness of speech, as we can see from our examination 
of A. N. Ostrovsky's works. In the language of conversational speech, incomplete sentences serve as a means 
of attracting the attention of communication participants and help to express a specific emotional and expres-
sive tone. These syntactic units attract special attention during school studies, as a small number of study 
hours is allocated for their consideration, which further leads to difficulties in defining the concept of "incom-
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʧʨʠʥʮʠʧʫ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʚʟʛʣʷʜʦʚ 
ɸ. ʄ. ʇʝʰʢʦʚʩʢʦʛʦ, ʠ ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ: ʩʝʤʘʥʪʠʯʝʩʢʠ ʥʝʧʦʣ-
ʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʣʥʳʝ, ʩʪʨʫʢʪʫʨʥʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʥʝʧʦʣʥʳʝ, ʘ ʪʘʢʞʝ ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝ-
ʥʠʷ. ʂʘʞʜʳʡ ʪʠʧ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠʤʝʝʪ ʩʚʦʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʧʨʠʤʝʨ: 

- ɸʭ, ʩʪʨʘʤ ʢʘʢʦʡ ʪʘʤ!  
- ʊʦ-ʪʦ ʠ ʝʩʪʴ!  (ɸ. ʅ. ʆʩʪʨʦʚʩʢʠʡ). 
ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʦ ʢʨʠʪʝʨʠʶ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘʙʣʶʜʘʝʤ 

ʩʪʨʫʢʪʫʨʥʦ ʧʦʣʥʦʝ, ʥʦ ʩʝʤʘʥʪʠʯʝʩʢʠ ʥʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ɸʭ, ʩʪʨʘʤ ʢʘʢʦʡ ʪʘʤ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ 
ʛʣʘʚʥʳʡ ʯʣʝʥ ʧʨʝʜʣʦʞʝʥʠʷ ï ʧʦʜʣʝʞʘʱʝʝ ʩʪʨʘʤ, ʥʦ ʦʥʦ ʩʝʤʘʥʪʠʯʝʩʢʠ ʥʝʧʦʣʥʦʝ, ʪʘʢ ʢʘʢ ʢʦʥʪʝʢʩʪ ʥʝ 
ʩʦʜʝʨʞʠʪ ʩʦʦʙʱʝʥʠʷ, ʛʜʝ ʠʤʝʥʥʦ é ʩʪʨʘʤ ʢʘʢʦʡ ʪʘʤ! 

ʉʪʨʫʢʪʫʨʥʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʥʝʧʦʣʥʳʤ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʧʨʝʜʣʦʞʝʥʠʝ: 
- ʏʪʦ ʞ, ʯʘʡʢʫ-ʪʦ-ʩ ʚʳʧʴʝʤ?  
- ʉʝʡʯʘʩ! (ɸ. ʅ. ʆʩʪʨʦʚʩʢʠʡ). 
ɺʪʦʨʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ç- ʉʝʡʯʘʩ!è ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʩʪʨʫʢʪʫʨʥʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠ ʥʝʧʦʣʥʳʤ ʧʨʝʜ-

ʣʦʞʝʥʠʷʤ: ʚʦ-ʧʝʨʚʳʭ, çʩʝʡʯʘʩè - ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ (ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʯʣʝʥ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʠ ʦʪʩʫʪ-
ʩʪʚʠʠ ʛʣʘʚʥʳʭ ʯʣʝʥʦʚ ʧʨʝʜʣʦʞʝʥʠʷ), ʚʦ-ʚʪʦʨʳʭ, ʩʝʤʘʥʪʠʢʘ ʚʪʦʨʦʡ ʨʝʧʣʠʢʠ, ʘ ʢʦʥʢʨʝʪʥʦ ʜʘʥʥʦʛʦ ʯʣʝʥʘ 
ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦʥʠʤʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʠʚʝʜʸʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʵʪʦʛʦ ʦʪʨʳʚʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʚʦʡ ʨʝ-
ʧʣʠʢʠ ï çʯʪʦ ʞ, ʯʘʡʢʫ-ʪʦ-ʩ ʚʳʧʴʝʤè. 

ʀʣʠ, ʥʘʧʨʠʤʝʨ: 
- ɺʠʰʴ ʪʳ, ʉʝʥʴʢʘ ʚʠʥʦʚʘʪ. ɸ ʫʞ ʯʪʦ, ʙʨʘʪ, ʪʦʣʢʦʚʘʪʴ: ʧʨʦʩʪʦ ʥʘ ʩʪʘʨʦʩʪʠ ʙʣʘʞʴ ʧʨʠʰʣʘ.  
- ʄʳ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ! (ɸ. ʅ. ʆʩʪʨʦʚʩʢʠʡ). 
ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʥʘʤʠ ʚʳʷʚʣʝʥʦ ʵʣʣʠʧʪʠʯʝʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʄʳ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ!, ʩʤʳʩʣ ʢʦ-

ʪʦʨʦʛʦ ʧʦʥʷʪʝʥ ʚ ʣʶʙʳʭ ʨʝʯʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʩʪʨʫʢʪʫʨʥʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝʧʦʣʥʳʤʠ. ɺ ʵʪʦʤ ʧʨʝʜʣʦʞʝ-
ʥʠʠ ʧʨʠ ʛʣʘʚʥʦʤ ʯʣʝʥʝ ʧʨʝʜʣʦʞʝʥʠʷ çʤèr) ʦʙʥʘʨʫʞʠʚʘʝʤ ʪʘʢʦʡ ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʯʣʝʥ ʧʨʝʜʣʦʞʝʥʠʷ, 
ʢʘʢ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʙʨʘʟʘ ʠ ʜʝʡʩʪʚʠʷ çʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤè, ʢʦʪʦʨʳʡ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ 
ʧʨʝʜʣʦʞʝʥʠʡ, ʪʘʢ ʢʘʢ ʩʢʘʟʫʝʤʳʝ ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ.  

ʂʘʢ ʚ ʷʟʳʢʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʨʝʯʠ, ʪʘʢ ʠ ʚ ʷʟʳʢʝ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ ʜʘʥʥʳʡ ʪʠʧ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦ-
ʞʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʦʩʪʨʝʙʦʚʘʥ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʝʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʵʬʬʝʢʪ ʚʳʩʢʘʟʳʚʘʥʠʶ (ʥʘʧʨʠʤʝʨ, ʧʦʙʫʞ-
ʜʝʥʠʝ ʢ ʜʝʡʩʪʚʠʶ, ʥʝʦʞʠʜʘʥʥʦʩʪʴ ʚ ʨʝʯʠ, ʵʢʦʥʦʤʠʷ ʨʝʯʝʚʳʭ ʩʨʝʜʩʪʚ ʠ ʜʨʫʛʦʝ), ʠʤʝʝʪ ʪʫ ʠʣʠ ʠʥʫʶ ʵʤʦ-
ʮʠʦʥʘʣʴʥʦ-ɻ ʢʩʧʨʝʩʩʠʚʥʫʶ ʦʢʨʘʩʢʫ ʠ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʘʜʨʝʩʘʪʘ. ɼʨʫʛʠʝ ʪʠʧʳ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦ-
ʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ, ʪʘʢ ʢʘʢ ʠʭ ʩʝʤʘʥʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʥʷʪʥʦʡ ʠ ʷʩʥʦʡ ʣʠʰʴ ʚ 
ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʢʦʥʪʝʢʩʪ, ʧʦʪʦʤʫ ʯʪʦ ʚʥʝ ʢʦʥʪʝʢʩʪʘ ʦʥʠ ʥʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ. ʇʦʵʪʦʤʫ ʚ 
ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ ʵʪʠ ʪʠʧʳ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ, ʯʪʦ ʥʝ ʤʦʛʫʪ ʧʝ-
ʨʝʜʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʚ ʢʨʘʪʢʦʡ ʠ ʣʘʢʦʥʠʯʥʦʡ ʬʦʨʤʝ, ʠʩʧʦʣʴʟʫʷ ʤʠʥʠʤʫʤ ʷʟʳʢʦʚʳʭ 
ʩʨʝʜʩʪʚ. 

ʇʦʤʠʤʦ ʜʘʥʥʳʭ ʚʠʜʦʚ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ɺ.ɺ. ɹʘʙʘʡʮʝʚʘ ʚʳʜʝʣʷʝʪ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ 
ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ-ʧʦʚʪʦʨʳ ʢʘʢ ʦʩʦʙʳʡ ʚʠʜ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʘʧʨʠʤʝʨ, 

ʂʦʥʝʯʥʦ, ʦʥ ʤʘʣʴʯʠʰʢʘ, ʝʛʦ ʢʘʢ ʭʦʰʴ ʪʦʨʤʦʰʠ; ʜʘ ʟʘ ʯʪʦ ʞʝ ʦʙʝʟʴʷʥʦʡ-ʪʦ ʥʘʨʷʞʘʪʴ! ʂʘʢ ʝʛʦ 
ʟʦʚʫʪ-ʪʦ?... ɻʨʠʰʫʪʢʦʡ?... ɻʨʠʰʫʪʢʘ, ʘ ɻʨʠʰʫʪʢʘ! (ɸ.ʅ. ʆʩʪʨʦʚʩʢʠʡ). 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ, ʚʳʜʝʣʠʤ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ éɻʨʠʰʫʪʢʦʡ?, 
ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʩʪʨʫʢʪʫʨʥʦ ʥʝʧʦʣʥʦʡ (ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʪʦ ʝʩʪʴ ʚʪʦʨʦ-
ʩʪʝʧʝʥʥʳʡ ʯʣʝʥ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʣʘʚʥʳʭ), ʚʦ-ʚʪʦʨʳʭ, ʦʥʘ ʩʝʤʘʥʪʠʯʝʩʢʠ ʥʝʧʦʣʥʘʷ, ʧʦʪʦʤʫ 
ʯʪʦ ʪʨʝʙʫʝʪʩʷ  ʫʪʦʯʥʝʥʠʝ (çʢʦʛʦ ʠʤʝʥʥʦ ʟʦʚʫʪ ɻʨʠʰʫʪʢʦʡ?è), ʚ-ʪʨʝʪʴʠʭ,  ʦʥʘ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʦʩʥʦʚ-

plete sentence," classifying them, determining their functions, semantic significance, and identifying incom-
plete sentences in speech flow and coherent text. 
Keywords: syntax, single-part sentence, incomplete sentence, functional and pragmatic unit, elliptical sen-
tence. 
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ʥʦʤʫ ʧʨʝʜʣʦʞʝʥʠʶ, ʜʦʧʦʣʥʷʝʪ ʝʛʦ, ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʢʪʦ ʪʘʢʦʡ ɻʨʠʰʫʪʢʘ, ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ ʧʨʝʜʳ-
ʜʫʱʫʶ ʨʝʧʣʠʢʫ ʛʦʚʦʨʷʱʝʛʦ. 

- ʇʦʢʘʞʴ-ʢʘ, ɺʘʩʷ, ʯʪʦ ʪʘʤ ʟʘ ʢʥʠʞʢʠ? 
- ʌʨʘʥʮʫʟʩʢʠʝ! 
- ʌʨʘʥʮʫʟʩʢʠʝ? ʌʨʘʥʮʫʟʩʢʠʝ! ʋʘʭ! (ɸ.ʅ. ʆʩʪʨʦʚʩʢʠʡ). 
ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʚʪʦʨʫʶ ʯʘʩʪʴ ʧʨʠʚʝʜʸʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ï ʌʨʘʥʮʫʟʩʢʠʝ? ʌʨʘʥʮʫʟʩʢʠʝ! ʋʘʭ! 

ʆʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʢ ʨʘʟ ʧʨʝʜʣʦʞʝʥʠʝ ï ʧʦʚʪʦʨ, ʪʘʢ ʢʘʢ ʚ ʦʜʥʦʡ ʨʝʧʣʠʢʝ ʧʦʚʪʦʨʷʝʪʩʷ ʜʚʘ ʨʘʟʘ 
ʦʜʥʦ ʠ ʪʦ ʞʝ ʩʣʦʚʦ ʜʣʷ ʫʩʠʣʝʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʜʣʷ ʥʘʨʘʩʪʘʥʠʷ ʯʫʚʩʪʚʘ, ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʧʝʨʩʦʥʘʞʝʤ, 
ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʯʫʚʩʪʚʘ ʫʜʠʚʣʝʥʠʷ. ʊʘʢʞʝ ʜʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ ʥʝʧʦʣʥʦʝ, ʪʘʢ ʢʘʢ ʟʜʝʩʴ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʯʣʝʥ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʛʣʘʚʥʳʭ ʯʣʝʥʦʚ 
ʧʨʝʜʣʦʞʝʥʠʷ, ʠ ʩʝʤʘʥʪʠʯʝʩʢʠ ʦʥʦ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʥʝʧʦʣʥʳʤ.  

ɼʘʥʥʳʝ ʪʠʧʳ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʦʙʳʤʠ ʝʛʦ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʚʳʜʝ-
ʣʷʶʪ ʥʝ ʚʩʝ ʫʯʝʥʳʝ-ʣʠʥʛʚʠʩʪʳ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʥʝʚʝʣʠʢʦ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ çʅʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʨʘʛʤʘʪʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ ʨʫʩʩʢʦʛʦ 
ʷʟʳʢʘè ʥʘʤʠ ʦʧʠʩʘʥʳ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʘʩʧʝʢʪʝ, ʧʦʜ ʢʦʪʦ-
ʨʳʤ ʥʘʤʠ ʧʦʥʠʤʘʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ (ʥʘʧʨʠʤʝʨ, ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝ-
ʥʠʡ), ʦʩʦʟʥʘʥʥʦʝ ʛʦʚʦʨʷʱʠʤ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʪʦ ʝʩʪʴ ʩʦʦʪʥʝʩʝʥʥʦʝ 
ʩʦ ʩʬʝʨʦʡ ʠ ʮʝʣʷʤʠ ʦʙʱʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʝʡ ʠ ʢʦʥʪʝʢʩʪʦʤ. 

ï ʄʘʪʨʸʥʘ ʉʘʚʠʰʥʘ! ʄʘʪʨʸʥʘ ʉʘʚʠʰʥʘ! 
- ʏʪʦ ʝʱʸ? 
- ɹʨʶʭʦʚ ʝʜʝʪ! 
ï ɻʜʝ, ʜʦʨʦʛʘʷ, ʛʜʝ? (ɸ.ʅ. ʆʩʪʨʦʚʩʢʠʡ). 
ʇʝʨʝʜ ʥʘʤʠ ʩʪʨʫʢʪʫʨʥʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠ ʥʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ɻʜʝ, ʜʦʨʦʛʘʷ, ʛʜʝ?, ʢʦʪʦʨʦʝ ʨʝʘ-

ʣʠʟʫʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʥʘʤʝʨʝʥʠʝ (ʠʥʪʝʥʮʠʷ çʩʧʨʦʩʠʪʴè), ʠʣʣʦʢʫʪʠʚʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʨʦʩʴʙʘ (ʛʦ-
ʚʦʨʷʱʠʡ ʧʦʙʫʞʜʘʝʪ ʘʜʨʝʩʘʪʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʝʡʩʪʚʠʷʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʢʘʟʘʪʴ, ʛʜʝ ʝʜʝʪ ʦʙʲʝʢʪ 
ʨʝʯʠ). ʕʪʦ ʚʳʩʢʘʟʳʚʘʥʠʝ ʠʤʝʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-ʧʨʘʛʤʘʪʠʯʝʩʢʠʝ (ʨʝʘʣʠʟʘʮʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʣʣʦʢʫ-
ʪʠʚʥʦʡ ʮʝʣʠ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʜʘʥʥʳʡ ʪʠʧ ï ʨʝʧʣʠʢʘ ɻʜʝ, ʜʦʨʦʛʘʷ, ʛʜʝ? ï 
ʚʳʧʦʣʥʷʝʪ ʨʝʛʫʣʷʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, ʪʘʢ ʢʘʢ ʫʧʨʘʚʣʷʝʪ ʜʝʡʩʪʚʠʷʤʠ ʩʦʙʝʩʝʜʥʠʢʘ, ʧʦʙʫʞʜʘʝʪ ʝʛʦ ʢ ʜʝʡ-
ʩʪʚʠʷʤ). ʉʨʝʜʩʪʚʘʤʠ ʚʳʨʘʞʝʥʠʷ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʠʤʝʥʥʦʝ ʥʘʨʝʯʠʝ ʛʜʝ, ʢʦʪʦʨʦʝ 
ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʮʝʣʠ, ʠ ʚʦʧʨʦʩʠʪʝʣʴʥʘʷ ʠʥʪʦʥʘʮʠʷ. 

ʀʣʠ: - ɸ ʪʳ, ʤʘʪʫʰʢʘ, ʤʦʣʯʠ ʣʫʯʰʝ!  
- ʂʘʢ ʞʝ! ʉʪʘʥʫ ʷ ʤʦʣʯʘʪʴ!.. (ɸ.ʅ. ʆʩʪʨʦʚʩʢʠʡ). 
ʕʪʦ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʦʢʨʘʰʝʥʥʦʝ ʥʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʥʘʤʝʨʝʥʠʝ ʛʦʚʦʨʷʱʝʛʦ 

ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʤ ʨʝʯʝʚʦʤ ʘʢʪʝ ï ʥʝʛʦʜʦʚʘʥʠʝ ʠ ʥʝʧʦʥʠʤʘʥʠʝ (ʥʘ ʵʪʦ ʥʘʤ ʫʢʘʟʳʚʘʶʪ ʫʩʠʣʠʪʝʣʴʥʘʷ ʯʘ-
ʩʪʠʮʘ ʞʝ ʠ ʚʦʩʢʣʠʮʘʪʝʣʴʥʘʷ ʠʥʪʦʥʘʮʠʷ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʵʬʬʝʢʪ ʚʳʨʘʞʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʷʟʳʢʦ-
ʚʦʡ ʝʜʠʥʠʮʳ). ʀʣʣʦʢʫʪʠʚʥʘʷ ʮʝʣʴ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʨʝʯʝʚʦʛʦ ʘʢʪʘ: ʧʦʢʘʟʘʪʴ ʩʚʦʶ ʥʝʧʨʠʤʠʨʠʤʫʶ ʧʦʟʠ-
ʮʠʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʲʝʢʪʫ ʨʘʟʛʦʚʦʨʘ. ʊʘʢʞʝ ʜʘʥʥʦʤʫ ʧʨʝʜʣʦʞʝʥʠʶ ʧʨʠʩʫʱʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-
ʧʨʘʛʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʧʨʝʩʣʝʜʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʚʦʣʶʥʪʘʪʠʚʥʦʤ ʨʝʛʠ-
ʩʪʨʝ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʢʦʝ ʧʦʙʫʞʜʝʥʠʝ ʢ ʜʝʡʩʪʚʠʶ ʘʜʨʝʩʘʪʘ) ʠ ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ ʩ ʩʝʤʘʥʪʠʢʦʡ ʥʝʛʦʜʦʚʘ-
ʥʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʥʝʧʦʣʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʵʤʦʮʠʦʥʘʣʴʥʦ-ɻ ʢʩʧʨʝʩʩʠʚʥʦʡ ʬʫʥʢʮʠʠ ʨʝʯʠ). 

ɼʨʫʛʦʡ ʢʦʥʪʝʢʩʪ: ï ʂʦʛʜʘ ʚʳ ʢ ʥʝʡ ʩʥʦʚʘ?! 
ï ɺʝʯʝʨʦʤ, ʤʦʞʥʦ ʣʠ? 
ï ʄʦʞʥʦ! ʗ ʚʘʩ ʙʫʜʫ ʞʜʘʪʴ! 
ï ʆʙʷʟʘʪʝʣʴʥʦ (ɸ.ʅ. ʆʩʪʨʦʚʩʢʠʡ). 
ɼʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʧʦʣʥʳʤʠ (ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʪʨʫʢʪʫʨʥʦ ʠ ʩʝ-

ʤʘʥʪʠʯʝʩʢʠ, ʪʘʢ ʠ ʵʣʣʠʧʪʠʯʝʩʢʠʝ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ). ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʧʨʝʜʣʦʞʝʥʠʝ ʂʦʛʜʘ ʞʝ ʚʳ ʢ ʥʝʡ ʩʥʦʚʘ?, ʪʘʢ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚʳʨʘʞʝʥʳ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʤʫʥʠ-
ʢʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠ. ʄʳ ʤʦʞʝʤ ʚʳʷʚʠʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʥʘʤʝʨʝʥʠʝ çʚʦʧʨʦʩʘè, ʠʣʣʦʢʫʪʠʚʥʫʶ ʮʝʣʴ 
ʧʨʦʩʴʙʳ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ: ʤʝʩʪʦʠʤʝʥʥʦʝ ʥʘʨʝʯʠʝ ʢʦʛʜʘ (ʚʳʨʘʞʝʥʠʝ ʧʨʦʩʴʙʳ ï 
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çʧʨʠʭʦʜʠʪʝ ʢ ʥʘʤè), ʥʘʨʝʯʠʝ ʩʥʦʚʘ (ʧʦʜʯʸʨʢʠʚʘʝʪ ʥʫʞʜʫ ʩʦʙʝʩʝʜʥʠʢʘ ʚ ʜʘʥʥʦʤ ʢʦʤʤʫʥʠʢʘʥʪʝ), ʘ ʪʘʢʞʝ 
ʚʦʧʨʦʩʠʪʝʣʴʥʦ-ʚʦʩʢʣʠʮʘʪʝʣʴʥʘʷ ʠʥʪʦʥʘʮʠʷ. ʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-
ʧʨʘʛʤʘʪʠʯʝʩʢʠʤʠ (ʦʧʨʝʜʝʣʝʥʥʘʷ ʮʝʣʴ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʚʦʣʶʥʪʘʪʠʚʥʦʤ ʨʝʛʠʩʪʨʝ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʧʨʠ-
ʤʝʨʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʢʦʝ ʧʦʙʫʞʜʝʥʠʝ ʢ ʜʝʡʩʪʚʠʶ ʘʜʨʝʩʘʪʘ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʘ ʩ ʩʝʤʘʥʪʠʢʦʡ ʧʨʦʩʴʙʳ, ʨʝʘʣʠʟʘʮʠʷ 
ʠʤʧʝʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʚ ʨʝʯʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʨʘʛʤʘʪʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʯʘʩʪʦ ʫʧʦ-
ʪʨʝʙʣʷʶʪʩʷ ʚ ʪʘʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʪʠʣʷʭ ʨʝʯʠ, ʢʘʢ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʠ ʨʘʟʛʦʚʦʨʥʳʡ, ʧʨʠʤʝʥʷʶʪʩʷ 
ʛʦʚʦʨʷʱʠʤ ʩ ʨʘʟʥʳʤʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʥʘʤʝʨʝʥʠʷʤʠ ï ʩʧʨʦʩʠʪʴ, ʧʦʙʫʜʠʪʴ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʠ ʜʨʫʛʦʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʪʝʢʩʪʘʭ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʟ-
ʛʦʚʦʨʥʦʡ ʨʝʯʠ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤ ʟʘʜʘʥʠʝʤ ʛʦʚʦʨʷʱʝʛʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 
ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ ʬʦʨʤʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʥʝʫʜʘʯʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʩʘ 
ʦʙʱʝʥʠʷ, ʥʘʧʨʠʤʝʨ: 

- ʆʪʯʝʛʦ ʞ ʠ ʥʝ ʨʷʜʠʪʴʩʷ, ʢʦʣʠ ʝʩʪʴ ʚʦ ʯʪʦ?  
- ʅʠʯʝʛʦ!  
- ʏʪʦ ʥʠʯʝʛʦ?  
- ʏʪʦ ʟʘ ʚʘʞʥʦʩʪʴ! (ɸ. ʅ. ʆʩʪʨʦʚʩʢʠʡ). 
ɺ ʜʘʥʥʦʡ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʠ ʤʳ ʥʘʙʣʶʜʘʝʤ ʨʷʜ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʇʨʠʯʠʥʦʡ ʢʦʤʤʫʥʠʢʘ-

ʪʠʚʥʦʡ ʥʝʫʜʘʯʠ ʷʚʣʷʝʪʩʷ ʚʳʩʢʘʟʳʚʘʥʠʝ ʅʠʯʝʛʦ!, ʪʘʢ ʢʘʢ ʢʦʤʤʫʥʠʢʘʥʪ, ʧʦʜʝʣʠʚʰʠʩʴ ʩʚʦʠʤ ʵʤʦʮʠʦ-
ʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩ ʜʨʫʛʠʤ ʢʦʤʤʫʥʠʢʘʥʪʦʤ, ʦʞʠʜʘʝʪ ʫʧʦʪʨʝʙʣʝʥʠʝ ʪʘʢʠʭ ʵʪʠʢʝʪʥʳʭ ʬʦʨʤʫʣ, ʢʘʢ 
ʤʦʣʦʜʝʮ, ʧʨʘʚʠʣʴʥʦ, ʥʦ ʚʳʩʢʘʟʳʚʘʥʠʝ ʅʠʯʝʛʦ! ʦʥ ʠʩʪʦʣʢʦʚʳʚʘʝʪ ʥʝʚʝʨʥʦ, ʯʪʦ ʚʝʜʸʪ ʢ ʢʦʤʤʫʥʠʢʘʪʠʚ-
ʥʦʡ ʥʝʫʜʘʯʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʯʠʥʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʥʝʫʜʘʯʠ ʚ ʜʘʥʥʦʤ ʨʝʯʝʚʦʤ ʘʢʪʝ ï ʵʪʦ ʥʘʨʫʰʝ-
ʥʠʝ ʵʪʠʢʝʪʥʳʭ ʥʦʨʤ ʨʝʯʝʚʦʛʦ ʦʙʱʝʥʠʷ. ɺ ʵʪʦʤ ʥʝʧʦʣʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʠʥʪʝʥʮʠʷ ʧʦʭʚʘʣʳ, 
ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʤʝʩʪʦʠʤʝʥʠʝʤ çʥʠʯʝʛʦè, ʥʝ ʩʚʦʡʩʪʚʝʥʥʦʝ ʨʝʯʝʚʦʤʫ ʵʪʠʢʝʪʫ ʠ 
ʧʨʘʚʠʣʘʤ ʦʙʱʝʥʠʷ,  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,  ʠ ʠʣʣʦʢʫʪʠʚʥʘʷ ʮʝʣʴ ʢʦʤʤʫʥʠʢʘʥʪʘ ʠʩʪʦʣʢʦʚʳʚʘʝʪʩʷ ʥʝʧʨʘʚʠʣʴ-
ʥʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʝʨʣʦʢʫʪʠʚʥʳʡ ʵʬʬʝʢʪ ʥʝ ʨʝʘʣʠʟʦʚʘʥ, ʪʘʢ ʢʘʢ ʩʦʙʝʩʝʜʥʠʢʠ ʪʝʨʧʷʪ ʢʦʤʤʫʥʠʢʘʪʠʚ-
ʥʫʶ ʥʝʫʜʘʯʫ (ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʨʤʳ ʵʪʠʢʝʪʘ). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʘʤʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʝʫʜʘʯ.  
ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʨʝʘʣʠʟʫʶʪ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠ ʥʝʭʫʜʦʞʝ-

ʩʪʚʝʥʥʦʡ ʨʝʯʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʘʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 
ʠʩʭʦʜ. 

ʅʘʤʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʪʦʪ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 
ʧʨʝʜʣʦʞʝʥ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. ɺʳʷʚʣʷʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʘ-
ʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʞʥʝʥʠʡ ʠ ʟʘʜʘʥʠʡ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝ-
ʥʠʷ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ.  

ɺ ʨʘʤʢʘʭ ʰʢʦʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʥʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 
ʧʨʝʜʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʧʫʱʝʥ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʯʣʝʥʦʚ ʧʨʝʜʣʦʞʝʥʠʷ (ʢʘʢ ʛʣʘʚʥʳʭ, ʪʘʢ ʠ ʚʪʦʨʦ-
ʩʪʝʧʝʥʥʳʭ). ʇʨʦʧʫʩʢ ʪʝʭ ʠʣʠ ʠʥʳʭ ʯʣʝʥʦʚ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʥʝʧʦʣʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 
ʥʘʣʠʯʝʩʪʚʫʶʱʠʤʠ ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʵʪʠʭ ʯʣʝʥʦʚ ʧʨʝʜʣʦʞʝʥʠʷ ʩʣʦʚ ʠʣʠ ʩʣʦʚʦʬʦʨʤ, ʥʘʧʨʠʤʝʨ: 

ʉ ʜʦʤʘʰʥʠʤ ʟʘʜʘʥʠʝʤ ʧʦ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʤʥʝ ʧʦʤʦʛʘʝʪ ʤʘʤʘ, ʘ ʩ ʜʦʤʘʰʥʠʤ ʟʘʜʘʥʠʝʤ ʧʦ 
ʤʘʪʝʤʘʪʠʢʝ ï ʧʘʧʘ (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ). 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʨʦʧʫʩʢ ʛʣʘʚʥʦʛʦ ʯʣʝʥʘ ʧʨʝʜʣʦʞʝʥʠʷ (ʩʢʘʟʫʝʤʦʛʦ çʧʦʤʦʛʘʝʪè). 
ʇʨʦʧʫʩʢ ʩʢʘʟʫʝʤʦʛʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʝʩʪʚʫʶʱʠʤʠ ʟʘʚʠʩʠʤʳʤʠ ʦʪ ʥʝʛʦ ʯʣʝʥʘʤʠ ʧʨʝʜʣʦʞʝʥʠʷ 
(ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ï ʜʦʧʦʣʥʝʥʠʷ çʩ ʜʦʤʘʰʥʠʤ ʟʘʜʘʥʠʝè, çʧʦ ʤʘʪʝʤʘʪʠʢʝè).  

ʅʦ ʚ ʰʢʦʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʥʝʧʦʣʥʦʤʫ ʧʨʝʜʣʦʞʝʥʠʶ ʫʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ: ʥʝ ʠʟʫʯʘ-
ʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʪʠʧʳ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʥʝ ʨʘʩʰʠʨʷʝʪʩʷ ʩʬʝʨʘ ʫʧʦʪʨʝʙʣʝʥʠʷ 
ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ (ʥʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʥʪʝʢʩʪ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ), ʥʝ 
ʫʧʦʤʠʥʘʝʪʩʷ çʨʝʯʝʚʘʷ ʩʠʪʫʘʮʠʷè ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʧʦʥʠʤʘʥʠʷ ʩʝʤʘʥʪʠʢʠ ʥʝʧʦʣʥʦʛʦ 
ʧʨʝʜʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʚ 
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ʧʨʦʮʝʩʩʝ ʢʦʤʤʫʥʠʢʘʮʠʠ.  
ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʟʫʯʝʥʠʝ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʚ  ʢʣʘʩʩʝ, ʥʦ 

ʥʝ ʚʳʜʝʣʷʶʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʜʘʥʥʦʡ ʪʝʤʳ.  
ʅʝʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʰʴ ʚ ʧʨʦ-

ʛʨʘʤʤʘʭ  ʊ.ɸ. ʃʘʜʳʞʝʥʩʢʦʡ, ʄ.ʊ. ɹʘʨʘʥʦʚʘ, ʃ.ɸ. ʊʨʦʩʪʝʥʮʦʚʦʡ ʠ ʄ.ʄ. ʈʘʟʫʤʦʩʚʢʦʡ ʩ ʇ.ɸ ʃʝʢʘʥʪʦʤ.  
ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʄ.ʄ. ʈʘʟʫʤʦʩʚʢʦʡ ʠ ʇ.ɸ ʃʝʢʘʥʪʘ ʧʦʤʠʤʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ ʧʨʝʜʫʩʤʘʪ-

ʨʠʚʘʝʪ ʠ ʪʨʝʥʠʨʦʚʦʯʥʦʝ ʟʘʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʥʘʚʳʢʦʚ ʘʥʘʣʠʟʘ ʪʘʢʠʭ ʧʨʝʜ-
ʣʦʞʝʥʠʡ. ɺ ʧʨʦʛʨʘʤʤʝ ʃ. ʄ. ʈʳʙʯʝʥʢʦʚʦʡ ʠ ʆ. ʄ. ɸʣʝʢʩʘʥʜʨʦʚʦʡ ʜʘʥʥʘʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 
ʥʝ ʠʟʫʯʘʝʪʩʷ, ʜʘʞʝ ʢʨʘʪʢʦ. ʆʩʪʘʣʴʥʳʝ ʞʝ ʧʨʦʛʨʘʤʤʳ ʚʳʜʝʣʷʶʪ ʣʠʰʴ ʧʦ ʯʘʩʫ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʝʧʦʣ-
ʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʦʜʥʦʩʦʩʪʘʚʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʩʤʦʛʣʠ 
ʚʳʷʚʠʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʵʪʠʤʠ ʪʠʧʘʤʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʨʷʜ ʫʨʦʢʦʚ ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʞʥʝʥʠʡ 
ʠ ʟʘʜʘʥʠʡ, ʥʘʧʨʠʤʝʨ: ʜʣʷ ʫʨʦʢʘ ʦʪʢʨʳʪʠʷ ʥʦʚʦʛʦ ʟʥʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʪʘʢʦʝ ʫʧʨʘʞʥʝʥʠʝ, ʢʘʢ 

ʇʨʦʯʠʪʘʡʪʝ. ʅʘʡʜʠʪʝ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʆʧʨʝʜʝʣʠʪʝ, ʢʘʢʠʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʦʧʫ-
ʱʝʥʳ. ʋʩʪʥʦ ʦʙʲʷʩʥʠʪʝ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʧʦʣʥʳʤʠ ʠ ʥʝʧʦʣʥʳʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ. ʆʙʦʙʱʠʪʝ ʧʨʦʜʝʣʘʥ-
ʥʫʶ ʨʘʙʦʪʫ ʥʘʜ ʵʪʠʤ ʫʧʨʘʞʥʝʥʠʝʤ. 

1. ʗ ï ʚ ʰʢʦʣʫ! (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 2. ʉʝʛʦʜʥʷ ʤʳ ʙʫʜʝʤ ʫʙʠʨʘʪʴʩʷ ʜʦʤʘ, ʘ ʨʦʜʠʪʝʣʠ ʙʫ-
ʜʫʪ ʫʙʠʨʘʪʴʩʷ ʥʘ ʜʘʯʝ. (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 3. ʏʪʦ ʞʝ ʪʘʤ ʩʣʫʯʠʣʦʩʴ? (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 4. çʊʳ 
ʩʝʛʦʜʥʷ ʫʩʪʘʣʘ?è - çʆʯʝʥʴè (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 5. çʊʳ ʩʝʛʦʜʥʷ ʤʥʦʛʦ ʩʜʝʣʘʣʘ ʫʨʦʢʦʚ?è - çɼʘ, ʩʝ-
ʛʦʜʥʷ ʷ ʤʥʦʛʦ ʩʜʝʣʘʣʘ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡè. (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 

ʅʘ ʜʘʥʥʦʤ ʫʨʦʢʝ ʵʪʦ ʫʧʨʘʞʥʝʥʠʝ ʧʦʤʦʞʝʪ ʰʢʦʣʴʥʠʢʘʤ ʥʘʫʯʠʪʴʩʷ ʦʪʣʠʯʘʪʴ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝ-
ʥʠʡ ʦʪ ʧʦʣʥʳʭ, ʚʳʷʚʣʷʪʴ, ʢʘʢʠʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʧʫʱʝʥʳ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʴ ʢʨʠʪʠʯʝʩʢʦʝ 
ʤʳʰʣʝʥʠʝ. ʕʪʦ ʫʧʨʘʞʥʝʥʠʝ ʧʦʤʦʞʝʪ ʜʦʩʪʠʯʴ ʮʝʣʴ ʫʨʦʢʘ ï ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʧʦʣʥʦʤʫ ʧʨʝʜʣʦʞʝʥʠʶ, 
ʥʘʫʯʠʪʴʩʷ ʚʳʷʚʣʷʪʴ ʝʛʦ ʚ ʪʝʢʩʪʝ. 

ɼʣʷ ʫʨʦʢʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ ʧʦʜʦʡʜʸʪ ʪʘʢʦʝ ʫʧʨʘʞʥʝʥʠʝ, ʢʘʢ  
ʋʧʨʘʞʥʝʥʠʝ ˉ2. 
ʇʨʦʯʠʪʘʡʪʝ. ʈʘʩʧʨʝʜʝʣʠʪʝ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʪʘʙʣʠʮʫ ʧʦ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʤ 

ʪʠʧʘʤ. ʆʧʨʝʜʝʣʠʪʝ, ʢʘʢʠʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʦʧʫʱʝʥʳ. ʋʩʪʥʦ ʦʙʲʷʩʥʠʪʝ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʧʦʣʥʳ-
ʤʠ ʠ ʥʝʧʦʣʥʳʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ. ʆʙʦʙʱʠʪʝ ʧʨʦʜʝʣʘʥʥʫʶ ʨʘʙʦʪʫ ʥʘʜ ʵʪʠʤ ʫʧʨʘʞʥʝʥʠʝʤ. 

ʉʝʤʘʥʪʠʯʝʩʢʠ ʥʝʧʦʣʥʳʝ ʠ 
ʩʪʨʫʢʪʫʨʥʦ ʧʦʣʥʳʝ  
ʧʨʝʜʣʦʞʝʥʠʷ 

ʉʪʨʫʢʪʫʨʥʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠ 
ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ  

ʕʣʣʠʧʪʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ 

   

 
1. ʏʪʦ ʚʯʝʨʘ ʩʣʫʯʠʣʦʩʴ? (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 2. çʆ ʯʸʤ ʪʳ ʜʫʤʘʝʰʴ?è - çʆʙ ʫʨʦʢʘʭè (ʠʟ 

ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 3. ʗ ʩʝʛʦʜʥʷ ï ʥʘ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʩʦʚʝʪʝ! (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 4. ʆʥʘ ï ʦʙ ʦʜʥʦʤ, 
ʘ ʦʥ - ʦ ʜʨʫʛʦʤ (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 5. çʇʦʯʝʤʫ ʪʳ ʥʝ ʧʨʠʰʸʣ ʩʝʛʦʜʥʷ ʥʘ ʫʨʦʢʠ?è - çʀʟ-ʟʘ ʙʦʣʝʟʥʠè 
(ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 6. ɻʜʝ ʵʪʦ ʥʘʭʦʜʠʪʩʷ? (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 

ʕʪʦ ʫʧʨʘʞʥʝʥʠʝ ʧʦʤʦʞʝʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 
ʩʚʦʠʤ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʪʠʧʘʤ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʰʢʦʣʴʥʠʢʘʤʠ ʙʫʜʝʪ ʫʩʚʦʝʥʦ ʩʘʤʦ ʧʦʥʷʪʠʝ çʥʝ-
ʧʦʣʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝè ʠ ʫʤʝʥʠʝ ʥʘʭʦʜʠʪʴ ʝʛʦ ʚ ʪʝʢʩʪʝ. 

ɼʣʷ ʫʨʦʢʘ ʧʨʘʢʪʠʢʫʤʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʫʧʨʘʞʥʝʥʠʝ: 
ʇʨʦʯʠʪʘʡʪʝ. ɺʳʷʚʠʪʝ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʆʧʨʝʜʝʣʠʪʝ, ʢʘʢʠʝ ʯʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʦʧʫ-

ʱʝʥʳ. ʋʩʪʥʦ ʦʙʲʷʩʥʠʪʝ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʧʦʣʥʳʤʠ ʠ ʥʝʧʦʣʥʳʤʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ. ʆʧʨʝʜʝʣʠʪʝ ʬʫʥʢʮʠʠ 
ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʆʙʦʙʱʠʪʝ ʧʨʦʜʝʣʘʥʥʫʶ ʨʘʙʦʪʫ ʥʘʜ ʵʪʠʤ ʫʧʨʘʞʥʝʥʠʝʤ. 

1. ʉ ɼʥʸʤ ʨʦʞʜʝʥʠʷ! (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 2. çʏʪʦ ʪʘʢʦʝ çʬʝʡè?è - çʕʪʦ ʪʘʢʠʝ ʚʦʟʜʫʰʥʳʝ 
ʩʫʱʝʩʪʚʘè (ɸ. ʅ. ʆʩʪʨʦʚʩʢʠʡ) 3. çʂʦʛʜʘ ʜʦʤʦʡ?è - çʉʢʦʨʦè (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 4. çʏʪʦ ʞ, ʜʘʚʘʡ 
ʟʘʢʫʩʠ ʯʪʦ-ʥʠʙʫʜʴè - çɸ ʯʪʦ? ʉʧʘʨʞʫ, ʠʟ ʜʠʯʠ ʯʪʦ-ʥʠʙʫʜʴ, ʣʘʬʠʪʫ ʭʦʨʦʰʝʛʦ?è (ɸ. ʅ. ʆʩʪʨʦʚʩʢʠʡ) 5. 
ʉ 8 ʤʘʨʪʘ! (ʠʟ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ) 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʫʧʨʘʞʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʪʨʘʙʦʪʢʫ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʥʘʚʳʢʘ ʧʦ ʚʳʷʚʣʝʥʠʶ 
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ʬʫʥʢʮʠʡ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʯʝʤ ʧʨʦʩʪʦ ʚʳʷʚʣʝʥʠʝ ʥʝʧʦʣʥʳʭ 
ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʪʝʢʩʪʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʪʠʧʦʚ. 

ɼʣʷ ʫʨʦʢʘ ʨʘʟʚʠʚʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʙʦʣʴʰʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘ-
ʙʦʪʫ ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ: 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ: 
1. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʧʦʣʥʦʤʫ ʧʨʝʜʣʦʞʝʥʠʶ. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ. 
2. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʪʠʧʳ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʇʨʠʚʝʜʠʪʝ 

ʧʨʠʤʝʨʳ. 
3. ʇʝʨʝʯʠʩʣʠʪʝ ʚʩʝ ʬʫʥʢʮʠʠ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ. 
ʕʪʦ ʫʧʨʘʞʥʝʥʠʝ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʫʯʘʱʠʝʩʷ ʦʩʚʦʠʣʠ ʠʟʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʯʪʦ ʧʦʤʦ-

ʞʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʯʠʪʝʣʶ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʝʤ, ʢʘʩʘʶʱʠʭʩʷ ʥʝʧʦʣʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. 
ɼʣʷ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʤʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʧʦʤʦʞʝʪ ʥʘʧʠʩʘʥʠʝ ʥʝ-

ʙʦʣʴʰʦʛʦ ʩʦʯʠʥʝʥʠʷ-ʨʘʩʩʫʞʜʝʥʠʷ ʥʘ ʪʝʤʫ çɿʘʯʝʤ ʥʫʞʥʳ ʥʝʧʦʣʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʫʩ-
ʩʢʦʤ ʣʠʪʝʨʘʪʫʨʥʦʤ ʷʟʳʢʝ?è, ʢʦʪʦʨʦʝ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʠʟʫʯʝʥ-
ʥʳʡ ʨʘʥʝʝ ʫʯʝʥʠʢʘʤʠ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʫʩʪʥʦʡ ʤʦʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʨʝʯʠ ʧʦʤʦʞʝʪ ʫʨʦʢ-ʠʥʪʝʨʚʴʶ ʠʣʠ ʫʨʦʢ-
ʠʛʨʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʫʯʘʱʠʤʩʷ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʩʦʩʪʘʚʣʷʪʴ ʩʚʦʠ ʦʪʚʝʪʳ ʚ ʬʦʨʤʝ ʥʝʧʦʣʥʳʭ ʧʨʝʜ-
ʣʦʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʣʠʙʦ ʚʦʧʨʦʩʦʚ ʥʘ ʪʝʤʳ, ʢʦʪʦʨʳʝ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ  ʩʘʤʠ, ʣʠʙʦ ʥʘ 
ʦʩʥʦʚʝ ʨʘʟʳʛʨʘʥʥʳʭ ʠʤʠ ʩʠʪʫʘʮʠʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ ʧʦ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ çʌʫʥʢʮʠ-
ʦʥʠʨʦʚʘʥʠʝ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʤ ʘʩʧʝʢʪʝè ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʄ. ʄ. ʈʘʟʫʤʦʚ-
ʩʢʦʡ ʠ ʇ. ɸ. ʃʝʢʘʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʢʦʤʧʝʪʝʥʮʠʶ ʩʪʘʨʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. 
ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʄ.ʄ. ʈʘʟʫʤʦʩʚʢʦʡ ʠ ʇ.ɸ ʃʝʢʘʥʪʘ ʧʦʤʠʤʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 
ʠ ʪʨʝʥʠʨʦʚʦʯʥʦʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʥʘʚʳʢʦʚ ʘʥʘʣʠʟʘ ʪʘʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʧʦʵʪʦʤʫ ʦʥʘ 
ʚʟʷʪʘ ʟʘ ʙʘʟʫ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʠʚʥʦʛʦ ʢʫʨʩʘ. ʕʣʝʢʪʠʚʥʳʡ ʢʫʨʩ ʩʦʩʪʦʠʪ ʠʟ 10 ʟʘʥʷʪʠʡ ʠ ʥʘʧʨʘʚʣʝʥ ʥʘ 
ʠʟʫʯʝʥʠʝ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʙʘʟʦʚʦʛʦ 
ʫʨʦʚʥʷ ʰʢʦʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʢʘʢ ʷʟʳʢʦʚʦʡ ʝʜʠʥʠʮʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʤ ʘʩʧʝʢʪʝ. 
ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʪʠʧʳ ʥʝʧʦʣʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʝʛʦ 
ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-ʧʨʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-
ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʬʫʥʢʮʠʠ, ʩʤʳʩʣʦʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 
ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʪʠʣʝ ʨʝʯʠ, ʯʪʦ ʧʦʤʦʞʝʪ ʫʯʘʱʠʤʩʷ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʵʢʟʘʤʝʥʘ ʧʦ ʨʫʩʩʢʦʤʫ 
ʷʟʳʢʫ ʚ ʨʘʤʢʘʭ ʩʦʯʠʥʝʥʠʷ.  
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ǰǯǟǡǬǤǬǧǤ ǯǤǶǤǡǭǢǭ ǼǱǧǩǤǱǟ ǡ 
ǩǲǪǻǱǲǯǟǴ ǣǟǢǤǰǱǟǬǟ ǧ ǟǬǢǪǭǾǦǺǶǬǺǴ 
ǰǱǯǟǬ 

ǩȒȏȀǿȌȍȁ ǯǿȗȇȃ ǷǿȋȇȊȍȁȇȖ 
ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ 

ɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʫʨʙʘʥʦʚʘ ʕʤʠʥʘʭʘʥʫʤ ʄʘʛʦʤʝʜʩʘʠʜʦʚʥʘ 
ʢ.ʬ.ʥ., ʜʦʮʝʥʪ 

ɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

 
ʖʫʡʣʞʫ ï ʵʪʦ ʦʙʦʙʱʝʥʠʝ ʤʥʦʛʦʚʝʢʦʚʦʛʦ ʦʧʳʪʘ, ʠʩʪʦʨʠʯʝʩʢʘʷ ʠ ʥʨʘʚʩʪʚʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ, ʩʦʩʪʦʷ-

ʱʘʷ ʢʘʢ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʧʦʙʫʜʠʪʝʣʴʥʳʭ ʥʦʨʤ ʠ ʤʦʪʠʚʦʚ, ʪʘʢ ʠ ʯʝʪʢʦ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʥʦʨʤ ʧʦʚʝʜʝ-
ʥʠʷ, ʥʘʮʠʦʥʘʣʴʥʘʷ, ʞʠʪʝʡʩʢʘʷ ʩʠʩʪʝʤʘ ʚʟʛʣʷʜʦʚ. 

ʕʪʠʢʝʪʥʳʝ ʥʦʨʤʳ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʤʥʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʘʨʰʠʤ ʧʦ-
ʢʦʣʝʥʠʝʤ. ʀʭ ʦʮʝʥʢʠ ʤʦʛʫʪ ʢʘʢ ʚʦʟʚʳʩʠʪʴ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʣʠʰʠʪʴ ʝʛʦ ʫʚʘʞʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. 

ɺ ʜʘʛʝʩʪʘʥʩʢʦʡ ʢʫʣʴʪʫʨʝ ʧʦʥʷʪʠʝ ñʵʪʠʢʝʪò ʥʝ ʠʤʝʝʪ ʝʜʠʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʪʘ-
ʢʠʤʠ ʮʝʥʥʦʩʪʷʤʠ, ʢʘʢ ʯʝʩʪʴ, ʩʦʚʝʩʪʴ, ʛʦʩʪʝʧʨʠʠʤʩʪʚʦ, ʩʪʳʜ ʠ ʜʦʙʨʦ. ʕʪʘ ʩʠʩʪʝʤʘ ʤʦʨʘʣʴʥʳʭ ʥʦʨʤ, ʠʟ-
ʚʝʩʪʥʘʷ ʢʘʢ ñʥʘʤʫʩò, ʩʣʫʞʠʪ ʨʝʛʫʣʷʪʦʨʦʤ ʧʦʚʝʜʝʥʠʷ, ʦʧʨʝʜʝʣʷʷ ʛʨʘʥʠʮʳ ʜʦʙʨʘ ʠ ʟʣʘ. ʍʦʪʷ ɼʘʛʝʩʪʘʥ 
ʤʥʦʛʦʥʘʮʠʦʥʘʣʝʥ ʠ ʥʝʢʦʪʦʨʳʝ ʧʦʥʷʪʠʷ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʫ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ, ʚ ʮʝʣʦʤ ʤʦʨʘʣʴʥʳʝ ʫʩʪʦʠ 
ʨʝʛʠʦʥʘ ʦʯʝʥʴ ʩʭʦʞʠ.   

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʩʨʘʚʥʠʚʘʝʪ ʨʝʯʝʚʦʡ ʵʪʠʢʝʪ ʜʘʛʝʩʪʘʥʩʢʦʡ ʠ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨ. ɼʘʛʝʩʪʘʥʩʢʠʡ ʵʪʠ-
ʢʝʪ ʦʩʥʦʚʘʥ ʥʘ ʪʨʘʜʠʮʠʷʭ, ʨʝʣʠʛʠʠ ʠ ʧʦʥʷʪʠʠ ñʥʘʤʫʩò, ʧʦʜʯʝʨʢʠʚʘʷ ʛʦʩʪʝʧʨʠʠʤʩʪʚʦ, ʫʚʘʞʝʥʠʝ ʢ ʩʪʘʨ-
ʰʠʤ ʠ ʢʦʣʣʝʢʪʠʚʥʳʝ ʮʝʥʥʦʩʪʠ. ɸʥʛʣʠʡʩʢʠʡ ʵʪʠʢʝʪ ʧʨʘʛʤʘʪʠʯʝʥ, ʥʘʧʨʘʚʣʝʥ ʥʘ ʠʥʜʠʚʠʜʫʘʣʠʟʤ ʠ ʬʦʨ-
ʤʘʣʴʥʦ ʚʝʞʣʠʚ. ɸʥʘʣʠʟ ʦʭʚʘʪʳʚʘʝʪ ʧʨʠʚʝʪʩʪʚʠʷ, ʚʦʩʧʠʪʘʥʠʝ, ʱʝʜʨʦʩʪʴ, ʪʝʨʧʝʥʠʝ ʠ ʛʝʥʜʝʨʥʳʝ ʨʘʟʣʠ-
ʯʠʷ, ʚʳʷʚʣʷʷ ʢʫʣʴʪʫʨʥʳʝ ʢʦʥʪʨʘʩʪʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʈʝʯʝʚʦʡ ʵʪʠʢʝʪ, ʜʘʛʝʩʪʘʥʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʘʥʛʣʠʡʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʥʘʤʫʩ, ʪʨʘʜʠʮʠʠ, ʚʝʞ-
ʣʠʚʦʩʪʴ, ʤʝʞʢʫʣʴʪʫʨʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ. 
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Abstract: The article compares the speech etiquette of Dagestan and English cultures. Dagestan etiquette is 
based on traditions, religion and the concept of çnamusè, emphasizing hospitality, respect for elders and col-
lective values. English etiquette is pragmatic, individualistic, and formally polite. The analysis covers greetings, 
nurture, generosity, patience, and gender differences, revealing cultural contrasts. 
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ʈʘʩʩʤʦʪʨʠʤ ʪʦ, ʢʘʢ ʵʪʠʢʝʪ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʨʝʯʝʚʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ɺ ʦʩʥʦʚʥʦʤ ʙʫʜʫʪ 
ʧʨʠʤʝʨʳ ʥʘ ʜʘʨʛʠʥʩʢʦʤ ʠ ʜʨʫʛʠʭ ʷʟʳʢʘʭ ʥʘʨʦʜʦʚ ɼʘʛʝʩʪʘʥʘ. 

ɸʥʛʣʠʡʩʢʠʡ ʨʝʯʝʚʦʡ ʵʪʠʢʝʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʘʛʝʩʪʘʥʩʢʦʛʦ, ʤʝʥʝʝ ʬʦʨʤʘʣʠʟʦʚʘʥ ʠ ʥʝ ʠʤʝʝʪ ʩʪʦʣʴ 
ʛʣʫʙʦʢʦʡ ʩʚʷʟʠ ʩ ʨʝʣʠʛʠʦʟʥʳʤʠ ʠ ʤʦʨʘʣʴʥʦïɻ ʪʠʯʝʩʢʠʤʠ ʢʦʥʮʝʧʮʠʷʤʠ (ʪʘʢʠʤʠ ʢʘʢ ʥʘʤʫʩ). ɺ ʘʥʛʣʠʡʩʢʦʡ 
ʢʫʣʴʪʫʨʝ ʚʝʞʣʠʚʦʩʪʴ (politeness) ʠ ʪʘʢʪʠʯʥʦʩʪʴ (tact) ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʥʦ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʘʛ-
ʤʘʪʠʟʤʝ, ʘ ʥʝ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʩʪʦʷʭ. 

ʅʘʯʥʸʤ ʩ ʨʩʡʛʞʫʪʫʛʡʸ: ɺ ʜʘʛʝʩʪʘʥʩʢʦʤ ʵʪʠʢʝʪʝ ʩʫʱʝʩʪʚʫʶʪ ʩʪʨʦʛʠʝ ʧʨʘʚʠʣʘ ʦʙʱʝʥʠʷ, ʚʢʣʶʯʘʷ 
ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʧʨʠʚʝʪʩʪʚʠʡ. ɼʣʷ ʤʫʞʯʠʥ ʦʙʱʝʧʨʠʥʷʪʦʡ ʬʦʨʤʦʡ ʧʨʠʚʝʪʩʪʚʠʷ, ʢʘʢ ʠ ʜʣʷ ʚʩʝʭ ʤʫʩʫʣʴ-
ʤʘʥ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʱʝʥʠʝ ñɸʩʩʘʣʘʤʫ ʘʣʝʡʢʫʤ!ò (ʄʠʨ ʚʘʤ!), ʚ ʦʪʚʝʪ ʛʦʚʦʨʠʣʠ: ñɸʣʝʡʢʫʤ ʘʩïʩʘʣʘʤ!ò (ʀ ʚʘʤ 
ʤʠʨ!). ʋ ʥʘʨʦʜʦʚ ʅʘʛʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ, ʥʘʨʦʜʦʚ ʖʞʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʠ ʪʶʨʢʦʷʟʳʯʥʳʭ ʥʘʨʦʜʦʚ ɼʘʛʝʩʪʘʥʘ 
ʝʩʪʴ ʧʨʠʚʝʪʩʪʚʠʷ ʠ ʩʚʷʟʘʥʥʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʩʫʪʦʢ. ʇʦʚʩʪʨʝʯʘʚʰʠʝʩʷ ʫʪʨʦʤ ʞʝʥʱʠʥʳ ʧʨʠʚʝʪʩʪʚʦʚʘʣʠ 
ʜʨʫʛ ʜʨʫʛʘ ʩʣʦʚʘʤʠ: ñɼʦʙʨʦʛʦ ʚʘʤ ʫʪʨʘ!ò, ñʀ ʜʣʷ ɺʘʩ ʧʫʩʪʴ ʙʫʜʝʪ ʜʦʙʨʳʤò; ɺ ʦʙʝʜ ʧʨʠʚʝʪʩʪʚʠʝ ʙʳʣʦ 
ʪʘʢʠʤ: çɼʦʙʨʦʛʦ ʚʘʤ ʜʥʷ!è, ʚʝʯʝʨʦʤ ï ñɼʦʙʨʦʛʦ ʚʘʤ ʚʝʯʝʨʘ!ò. ʉʫʱʝʩʪʚʫʶʪ ʫʩʪʦʡʯʠʚʳʝ ʨʝʯʝʚʳʝ ʬʦʨʤʫ-
ʣʠʨʦʚʢʠ, ʢʦʪʦʨʳʭ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʜʘʨʛʠʥʮʳ: ñɹʘʨʭlʠ ʛʷʭlʙʠʘʙò (ʇʫʩʪʴ ʙʫʜʝʪ ʭʦʨʦʰʠʤ ʜʝʥʴ), ñɼʫʛʠ ʛlʷʭlʩʠ 
ʙʠʘʙò (ʇʫʩʪʴ ʚʝʯʝʨ ʙʫʜʝʪ ʭʦʨʦʰʠʤ). ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʥʝʡʪʨʘʣʴʥʳʝ ʬʨʘʟʳ: 
çHello!è, çHi!è, çGood morning/afternoon/evening!è. ɹʦʣʝʝ ʬʦʨʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ: çHow do you do?è (ʚ ʜʝ-
ʣʦʚʦʡ ʩʨʝʜʝ), çHow are you?è (ʦʞʠʜʘʝʪʩʷ ʢʨʘʪʢʠʡ ʦʪʚʝʪ, ʜʘʞʝ ʝʩʣʠ ʬʦʨʤʘʣʴʥʳʡ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʘʛʝʩʪʘʥ-
ʩʢʦʛʦ ñɸʩʩʘʣʘʤʫ ʘʣʝʡʢʫʤò, ʘʥʛʣʠʡʩʢʠʝ ʧʨʠʚʝʪʩʪʚʠʷ ʥʝ ʚʢʣʶʯʘʶʪ ʨʝʣʠʛʠʦʟʥʳʝ ʵʣʝʤʝʥʪʳ. 

ʇʦʛʦʚʦʨʠʤ ʦ ʛʧʪʨʡʫʙʦʡʡ: ʍʦʨʦʰʝʝ ʚʦʩʧʠʪʘʥʠʝ ʚʩʝʛʜʘ ʙʳʣʦ ʦʯʝʥʴ ʚʘʞʥʳʤ, ʢʫʤʳʢʩʢʘʷ ʤʫʜʨʦʩʪʴ 
ʛʣʘʩʠʪ: ñʂʲʦʥʘʢʲ ʛʝʣʩʝ, ʵʪʠʤ ʜʝ ʙʘʨ. ʅʘʤʫʩ ʪʶʰʩʝ, ʙʝʪʠʤ ʜʝ ʙʘʨò (ɽʩʣʠ ʧʨʠʜʝʪ ʢʫʥʘʢ, ʝʩʪʴ ʠ ʤʷʩʦ ʫ 
ʤʝʥʷ, ʝʩʣʠ ʧʨʠʜʝʪ ʠʩʧʳʪʘʥʠʝ ʠ ʯʝʩʪʴ ʝʩʪʴ ʫ ʤʝʥʷ). ɺ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠʜʝʪ ʘʢʮʝʥʪ ʥʘ ʥʝʟʘʚʠʩʠ-
ʤʦʩʪʴ, selfðreliance. ʇʦʩʣʦʚʠʮʘ: çA man's home is his castleè (ʄʦʡ ʜʦʤ ï ʤʦʷ ʢʨʝʧʦʩʪʴ). 

ʐʞʤʧʛʞʰʦʧʪʫʵ ʡ ʤʷʚʧʛʵ: ɺ ʜʘʛʝʩʪʘʥʩʢʦʡ ʢʫʣʴʪʫʨʝ ʯʝʣʦʚʝʯʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʣʶʙʦʚʴ ʢ ʜʨʫʛʠʤ, ʛʦ-
ʪʦʚʥʦʩʪʴ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʚʩʝ ʝʛʦ ʪʷʛʦʪʳ, ʜʘʞʝ ʧʦʞʝʨʪʚʦʚʘʪʴ ʩʚʦʠʤ ʚʨʝʤʝʥʝʤ ʠ ʠʥʪʝʨʝʩʘʤʠ ʨʘʜʠ ʜʨʫʛʦʛʦ 
ʯʝʣʦʚʝʢʘ. ɺ ʜʘʨʛʠʥʩʢʦʤ ʷʟʳʢʝ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʬʨʘʟʘ: ñʋʨʢlʠ ʤʠʭʲʠʨ-
ʣʘʙʘʜ ʭlʫ ʙʘʛʴʘʥʜʘʥ ʜʫʨʘʩʝʩ ʭlʷʜʫʨʣʠʨʘò (ʈʘʜʠ ʪʝʙʷ ʛʦʪʦʚ ʠʟ ʛʨʫʜʠ ʩʝʨʜʮʝ ʚʳʥʫʪʴ). ʂʫʤʳʢʠ ʛʦʚʦʨʷʪ: 
ñʉʝʥ ʫʯʫʥò (ʈʘʜʠ ʪʝʙʷ). ɺ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʟʘʯʘʩʪʫʶ ʚʳʨʘʞʘʝʪʩʷ ʩʜʝʨʞʘʥʥʦ: çTake careè (ɹʝʨʝʛʠ 
ʩʝʙʷ), ʙʝʟ ʧʘʬʦʩʥʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ. 

ʒʞʝʩʧʪʫʵ ʡ ʝʧʚʩʧ: ɺ ʜʘʛʝʩʪʘʥʩʢʦʡ ʢʫʣʴʪʫʨʝ ʚʩʝʛʜʘ ʚʳʩʦʢʦ ʮʝʥʠʣʠʩʴ ʵʪʠ ʧʦʥʷʪʠʷ, ʚ ʣʶʙʦʡ ʩʠ-
ʪʫʘʮʠʠ ʩʣʝʜʫʝʪ ʩʦʚʝʨʰʠʪʴ ʜʦʙʨʦ ʠ ʙʳʪʴ ʱʝʜʨʳʤ (ʜʘʨʛ. ñʩʘʭʘʚʘʪʜʝʰò, ñʯʫʤʘʨʪʜʝʰò). ʃʝʟʛʠʥʩʢʘʷ ʤʫʜ-
ʨʦʩʪʴ ʛʣʘʩʠʪ: ñʍʲʩʘʥʚʘʣ ʘʥʫʥʘ ʛʴʫʴʣʫʴʟ ʚʝʛʴò (ʉʜʝʣʘʡ ʜʦʙʨʦ ʠ ʙʨʦʩʘʡ ʚ ʤʦʨʝ, ʜʦʙʨʦ ʥʠʛʜʝ ʥʝ ʧʨʦʧʘ-
ʜʝʪ). ɺ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʝ, ʥʘʧʨʠʤʝʨ: çWould you like some tea?è ï ʥʝʡʪʨʘʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ. 

ʋʞʩʨʞʦʡʞ: ʂʨʘʡʥʝ ʚʳʩʦʢʦ ʮʝʥʠʪʩʷ ʵʪʦ ʢʘʯʝʩʪʚʦ, ʠʜʝʷ ʦ ʜʦʣʛʦʪʝʨʧʝʥʠʠ ʢʘʢ ʜʦʩʪʦʡʥʦʡ ʯʝʨʪʝ ʭʘ-
ʨʘʢʪʝʨʘ ʠ  ʤʦʨʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝʢʘ ʥʘʰʣʘ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʠ ʚ ʨʷʜʝ ʜʘʛʝʩʪʘʥʩʢʠʭ ʧʦʩʣʦʚʠʮ ʠ ʧʦʛʦ-
ʚʦʨʦʢ, ʥʘʧʨʠʤʝʨ ʚ ʜʘʨʛʠʥʩʢʦʤ ʷʟʳʢʝ: ñʉʘʙʫʨ ʙʘʨʠʙʩʠʣʠ ʛlʷʛlʥʠʩʠ ʙʠʨʛʫò (ʇʨʦʷʚʠʚʰʠʡ ʪʝʨʧʝʥʠʝ ʜʦʩʪʠʛ 
ʞʝʣʘʝʤʦʛʦ). ɸʥʘʣʦʛʠʯʥʦ ʠ ʚ ʜʨʫʛʠʭ ʷʟʳʢʘʭ ʧʝʨʝʜʘʝʪʩʷ ʧʦʭʦʞʠʡ ʩʤʳʩʣ, ʟʚʫʯʠʪ ʢʘʢ ñʊʝʨʧʝʥʠʝ ï ʝʩʪʴ 
ʟʦʣʦʪʦò. ɺ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʛʦʚʦʨʷʪ çPatience is a virtueè (ʊʝʨʧʝʥʠʝ ï ʜʦʙʨʦʜʝʪʝʣʴ).  

ɼʘʣʴʰʝ ʧʦʛʦʚʦʨʠʤ ʦʙ ʫʤʝʥʠʠ ʛʦʚʦʨʠʪʴ ʪʝʞʩʟʙʦʦʧ ʠ ʪʨʧʣʧʢʦʧ: ʋʤʝʥʠʝ ʛʦʚʦʨʠʪʴ ʚʳʩʦʢʦ ʚʩʝʛʜʘ 
ʮʝʥʠʣʦʩʴ ʫ ʥʘʨʦʜʦʚ ɼʘʛʝʩʪʘʥʘ. ʅʝʩʧʨʦʩʪʘ ʚʩʝʛʜʘ ʧʦʯʠʪʘʣʠʩʴ ʧʦʵʪʳ ʠ ʧʝʚʮʳ. ʕʪʦ ʪʘʢʞʝ ʥʘʭʦʜʠʪ ʩʚʦʝ 
ʦʪʨʘʞʝʥʠʝ ʚ ʧʦʛʦʚʦʨʢʘʭ. ɺ ʜʘʨʛʠʥʩʢʦʤ ʷʟʳʢʝ: ñɹʫʨʠʙʩʠ ʜʝʚ ʯʘʨʙʘʨʝʩ ʭlʝʡʨʘʨò (ʉʢʘʟʘʥʥʦʝ ʩʣʦʚʦ ʥʝ 
ʚʝʨʥʝʰʴ), ʚ ʥʦʛʘʡʩʢʦʤ ʷʟʳʢʝ: ñɸʡʪʳʣʛʘʥ ʩʦʴʟ ï ʘʪʳʣʛʘʥ ʦʢò (ʉʢʘʟʘʥʥʦʝ ʩʣʦʚʦ ï ʚʳʧʫʱʝʥʥʘʷ ʩʪʨʝʣʘ). 
ɺ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʮʝʥʠʪʩʷ ʣʘʢʦʥʠʯʥʦʩʪʴ, ʠʟʙʝʛʘʥʠʝ ʢʘʪʝʛʦʨʠʯʥʳʭ ʩʫʞʜʝʥʠʡ: çI'm afraid I disagreeè 
(ʤʷʛʢʦʝ ʥʝʩʦʛʣʘʩʠʝ) 

ʆʯʝʥʴ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʚʩʝʛʦ ʜʘʛʝʩʪʘʥʩʢʦʛʦ ʥʘʨʦʜʘ ʷʚʣʷʝʪʩʷ ʜʧʪʫʞʨʩʡʡʥʪʫʛʧ: ʕʪʦ ʪʨʘʜʠʮʠʷ, 
ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʛʦʩʪʝʡ ʧʨʠʥʠʤʘʶʪ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʜʥʷ ʠ ʥʦʯʠ. ʉ ʜʘʚʥʠʭ ʧʦʨ ʢʘʞʜʳʡ ʜʘʛʝʩʪʘʥʝʮ ʩʯʠ-
ʪʘʣ ʟʘ ʯʝʩʪʴ ʜʦʩʪʦʡʥʦ ʧʨʠʥʷʪʴ ʛʦʩʪʷ ʠ ʦʪʜʘʪʴ ʝʤʫ ʚʩʸ ʩʘʤʦʝ ʣʫʯʰʝʝ. ɺ ʜʘʨʛʠʥʩʢʦʤ ʷʟʳʢʝ ʛʦʚʦʨʠʪʩʷ: 
ñɻlʷʭlʷʣ ɸʣʣʘʛʴʣʠ ʚʘʪʫʨʠʙʩʠ ʩʘʡò (ɻʦʩʪʷ ɸʣʣʘʭ ʥʘʧʨʘʚʠʣ). ɺ ʦʙʱʝʤ, ʚʩʝ ʜʘʛʝʩʪʘʥʮʳ ʛʦʚʦʨʷʪ ʥʘ ʨʘʟʥʳʭ 
ʷʟʳʢʘʭ ʪʦ, ʯʪʦ ʧʝʨʝʚʦʜʠʪʩʷ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ: ñɻʦʩʪʴ ï ʦʪ ɸʣʣʘʭʘò. ɻʦʩʪʝʧʨʠʠʤ-
ʩʪʚʦ ʥʝ ʩʠʣʴʥʦ ʧʨʠʩʫʱʝ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʝ: ʦʥʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ, ʯʘʩʪʦ ʧʦ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦʡ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ. 
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ɺʳʩʦʢʦ ʧʦʯʠʪʘʝʪʩʷ ʰʞʪʫʦʧʪʫʵ: ʊʘʢ, ʫ ʨʫʪʫʣʴʮʝʚ ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʝʨʝʚʦʜʠʪʩʷ 
ʢʘʢ ñʅʝʪ ʥʠʯʝʛʦ ʛʦʨʰʝ ʣʞʠò. ɼʣʷ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ ʵʪʦ ʙʦʣʴʰʝ ʢʘʢ ʜʝʣʦʚʦʡ ʧʨʠʥʮʠʧ: çHonesty is 
the best policyè (ʏʝʩʪʥʦʩʪʴ ï ʣʫʯʰʘʷ ʧʦʣʠʪʠʢʘ). 

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦʙ ʬʛʙʟʞʦʡʡ ʣ ʪʫʙʩʱʡʥ: ʋʚʘʞʝʥʠʝ ʢ ʩʪʘʨʰʠʤ ʧʨʠʚʠʚʘʝʪʩʷ ʩ ʨʘʥʥʠʭ ʣʝʪ. 
ɼʝʪʷʤ ʛʦʚʦʨʷʪ ʪʦ, ʯʪʦ ʩʣʝʜʫʷ ʩʦʚʝʪʘʤ ʩʪʘʨʰʠʭ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʫʩʧʝʭʦʚ ʠ ʟʘʚʦʝʚʘʪʴ ʘʚʪʦʨʠʪʝʪ ʚ ʦʙʱʝ-
ʩʪʚʝ. ʄʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ ʨʘʟʛʦʚʦʨʝ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ: ñʂʦʛʜʘ ʷ ʙʫʜʫ ʚʘʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʪʦ 
ʷ ʙʫʜʫ ʚʩʝ ʟʥʘʪʴ, ʥʦ ʝʩʣʠ ʷ ʩʢʘʟʘʣ ʯʪʦïʪʦ ʥʝ ʪʘʢ, ʪʦ ʧʨʦʰʫ ɺʘʩ ʤʝʥʷ ʠʟʚʠʥʠʪʴò, ñɺʳ, ʨʘʟʫʤʝʝʪʩʷ, 
ʩʪʘʨʰʝ ʠ ʤʫʜʨʝʝò. ɺ ʜʘʨʛʠʥʩʢʦʤ ʷʟʳʢʝ ʛʦʚʦʨʷʪ: ñɾʘʛʴʪʘʣʘ ʟʘʤʘʥʘ ʟʫʟʙʠʢlʘʨ, ʙʫʭʲʥʘʙʘʣʘ ʜʫʮlʙʠʢlʘʨò 
(ʋ ʤʦʣʦʜʳʭ ʚʨʝʤʷ ʪʷʥʝʪʩʷ, ʘ ʫ ʩʪʘʨʠʢʦʚ ʙʝʞʠʪ). ɺ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʝ ʦʪʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʬʦʨʤʘʣʴʥʦʝ 
ʦʙʨʘʱʝʥʠʝ (Mr./Mrs.). 

ɻʦʚʦʨʷ ʦ ʪʦʤ, ʯʪʦ ʧʪʬʟʝʙʞʫʪʸ, ʪʘʢ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʧʤʫʤʡʛʧʪʫʵ ʠ ʤʞʜʣʧʥʴʪʤʡʞ: ɼʘʛʝ-
ʩʪʘʥʩʢʠʡ ʥʘʨʦʜ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʩʣʦʚʦ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʚʝʩ ʠ ʥʝʣʴʟʷ ʛʦʚʦʨʠʪʴ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ. ʅʘʧʨʠʤʝʨ, 
ʚ ʜʘʨʛʠʥʩʢʦʤ ʷʟʳʢʝ: ñʃʠʛʘ ʘʛʘʨʩʠ ʣʝʟʤʠò (ʗʟʳʢ ʙʝʟ ʢʦʩʪʝʡ). ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ: çTalking too muchè 
(ʙʦʣʪʣʠʚʦʩʪʴ) ï ʢʘʢ ʥʘʨʫʰʝʥʠʝ privacy. 

ɼʘʣʝʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʣʬʨʧʪʫʡ: ɽʝ ʚʩʝʛʜʘ ʧʦʨʠʮʘʣʠ ʠ ʚʳʩʤʝʠʚʘʣʠ, ʚ ʥʦʛʘʡʩʢʦʤ ʷʟʳʢʝ ʛʦʚʦʨʷʪ 
ʪʘʢ: ñʂʘʥʥ ʤʘʥ ʢʠʨʛʝʥ, ʷʥ ʤʘʥ ʰʳʛʘʨò (ʉ ʢʨʦʚʴʶ ʚʦʰʣʦ ï ʩ ʜʫʰʦʡ ʚʳʡʜʝʪ). ʅʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʛʦʚʦ-
ʨʷʪ: çPennyïpincherè (ʩʢʨʷʛʘ) ï ʥʘʩʤʝʰʣʠʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ. 

ʉʠʣʴʥʦ ʦʩʫʞʜʘʝʪʩʷ ʠʙʛʡʪʫʵ: ɻʦʨʮʳ ʩʯʠʪʘʶʪ ʟʘʚʠʩʪʴ ʥʝʢʠʤ ʯʝʨʚʝʤ, ʢʦʪʦʨʳʡ ʧʦʝʜʘʝʪ ʯʝʣʦʚʝʢʘ 
ʠʟʥʫʪʨʠ, ʧʦʙʫʞʜʘʝʪ ʝʛʦ ʩʦʚʝʨʰʘʪʴ ʥʝʙʣʘʛʦʨʦʜʥʳʝ ʧʦʩʪʫʧʢʠ, ʘ ʧʦʨʦʡ ʜʘʞʝ ʠ ʧʨʝʩʪʫʧʣʝʥʠʷ. ɺ ʜʘʨʛʠʥ-
ʩʢʦʤ ʷʟʳʢʝ: ñʂʴʷʩʜʝʰʣʠ ʫʨʢlʠ ʙʫʛʘò (ɿʘʚʠʩʪʴ ʩʝʨʜʮʝ ʩʲʝʜʘʝʪ). ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʛʦʚʦʨʷʪ: çGreenï
eyed monsterè (ʟʝʣʝʥʦʛʣʘʟʳʡ ʤʦʥʩʪʨ) ï ʣʠʪʝʨʘʪʫʨʥʘʷ ʤʝʪʘʬʦʨʘ. 

ɿʘʪʨʦʥʝʤ ʨʘʟʥʠʮʫ ʥʬʟʪʣʧʜʧ ʠ ʟʞʦʪʣʧʜʧ ʦʙʱʝʥʠʷ ʚ ʨʘʟʛʦʚʦʨʝ: ʈʝʯʴ ʜʘʛʝʩʪʘʥʩʢʠʭ ʞʝʥʱʠʥ 
ʥʘʩʳʱʝʥʘ ʨʘʟʚʝʨʥʫʪʳʤʠ, ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʙʣʘʛʦʧʦʞʝʣʘʥʠʷʤʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʨʘʪʢʠʭ ʩʠʪʫʘʪʠʚʥʳʭ 
ʤʫʞʩʢʠʭ ʬʦʨʤʫʣʠʨʦʚʦʢ. ʄʫʞʯʠʥʳ ʪʨʘʜʠʮʠʦʥʥʦ ʠʟʙʝʛʘʣʠ ʧʦʞʝʣʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʞʝʥʩʢʦʡ ʯʘʩʪʠ ʩʝʤʴʠ 
ʩʦʙʝʩʝʜʥʠʢʘ, ʦʩʦʙʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʦʜʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʡ ʪʨʘʜʠʮʠʠ, ʘʥʛʣʦʷʟʳʯʥʦʝ 
ʦʙʱʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʛʝʥʜʝʨʥʦ ʥʝʡʪʨʘʣʴʥʳʤʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʬʦʨʤʘʤʠ. 

ɺ ʨʝʯʝʚʦʤ ʧʦʚʝʜʝʥʠʠ ʥʘʨʦʜʦʚ ɼʘʛʝʩʪʘʥʘ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʞʤʡʜʡʧʠʦʴʞ ʚʳʨʘʞʝʥʠʷ, ʯʪʦ ʦʪ-
ʨʘʞʘʝʪ ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ ʠʩʣʘʤʘ ʥʘ ʠʭ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ ʦʙʨʘʟ ʞʠʟʥʠ. 

ɺʦ ʚʩʝʭ ʩʚʦʠʭ ʥʘʯʠʥʘʥʠʷʭ ʜʘʛʝʩʪʘʥʮʳ ʦʧʠʨʘʶʪʩʷ ʥʘ ɸʣʣʘʭʘ. ʀʟïʟʘ ʵʪʦʛʦ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʝʯʠ ʣʶ-
ʜʝʡ ɼʘʛʝʩʪʘʥʘ ʯʘʩʪʦ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʫʧʦʤʠʥʘʥʠʷ ʦʙ ɸʣʣʘʭʝ. ʃʝʟʛʠʥʳ ʛʦʚʦʨʷʪ: ñʀʥʩʘʥʜʘʣʘʡ ʘʣʣʘʛʴʜʠʥ 
ʵʪʝʛ ʢʴʫʨʪIʘ ʭʲʩʘʥ ʞʝʜʘò (ʏʝʤ ʜʝʨʞʘʪʴʩʷ ʟʘ ʧʦʜʦʣ ʯʝʣʦʚʝʢʘ, ʣʫʯʰʝ ʦʙʨʘʱʘʪʴʩʷ ʢ ʙʦʛʫ ʟʘ ʧʦʤʦʱʴʶ). ɺ 
ʜʘʛʝʩʪʘʥʩʢʦʤ ʦʙʱʝʥʠʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚʳʨʘʞʝʥʠʷ ʩ ʤʘʛʠʯʝʩʢʠʤ ʧʦʜʪʝʢʩʪʦʤ, ʥʘʧʨʠʤʝʨ: ñɽʩʣʠ ɸʣʣʘʭʫ 
ʙʫʜʝʪ ʫʛʦʜʥʦ!ò ʠʣʠ ʘʨʘʙʩʢʦʝ ñʀʥʰʘʣʣʘʭ!ò, ʠʭ ʧʨʦʠʟʥʝʩʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʚ ʜʝʣʘʭ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʝʜʝʥʠʝ ʠʥʜʠʚʠʜʦʚ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʜʘʛʝʩʪʘʥʩʢʦʤ ʦʙʱʝ-
ʩʪʚʝ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʝʤʝʡʥʳʭ ʦʙʳʯʘʝʚ, ʥʦ ʠ ʙʣʘʛʦʜʘʨʷ ʩʦʮʠʘʣʴʥʳʤ ʥʦʨʤʘʤ. 
ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʶ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 
ʤʠʥʠʤʠʟʘʮʠʠ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʠ ʤʝʞʛʨʫʧʧʦʚʳʭ ʢʦʥʬʣʠʢʪʦʚ. 
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ǮǭǪǧǰǭǫǧǾ /5 ǴǯǭǫǭǰǭǫǺ Ǯǯǧ ǯǟǩǤ 
ǫǭǪǭǶǬǭǨ ǥǤǪǤǦǺ8 ǩǭǫǮǪǤǩǰǬǺǨ 
ǟǬǟǪǧǦ ǡǪǧǾǬǧǾ ǡǭǦǯǟǰǱǟ* HER2/NEU-
ǰǱǟǱǲǰǟ ǧ ǢǧǰǱǭǪǭǢǧǶǤǰǩǧǴ 
ǴǟǯǟǩǱǤǯǧǰǱǧǩ 

Ƿǿȉȇȏȍȁǿ ǭȊȄȐȞ ǣǿȁȏȍȌȍȁȌǿ, 
ʘʩʧʠʨʘʥʪ  

ǩǿȈȂȍȏȍȃȍȁǿ ǤȁȂȄȌȇȞ ǡȇȉȑȍȏȍȁǬǿ, 
ʜ.ʤ.ʥ, ʜʦʮ 

ǮǿȑǿȊȞȉ ǰȑǿȌȇȐȊǿȁ ǡȇȉȑȍȏȍȁȇȖ 
ʢ.ʤ.ʥ.ʜʦʮ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʅʀʀ) ʦʥʢʦʣʦʛʠʠ,  
ʊʦʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨ  

(ʅʀʄʎ) ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 
ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʉʠʙɻʄʋ)  

ʈʦʩʩʠʷ, ʛ. ʊʦʤʩʢ 
 

ɹʦʦʙʫʙʯʡʸ: ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʫʯʝʥʘ ʨʦʣʴ ʧʦʣʠʩʦʤʠʠ 17 ʭʨʦʤʦʩʦʤʳ ʧʨʠ HER2-ʧʦʟʠʪʠʚʥʦʤ ʨʘʢʝ ʤʦ-
ʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ). ɸʥʘʣʠʟ 65 ʩʣʫʯʘʝʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʣʠʩʦʤʠʷ 17 ʚʩʪʨʝʯʘʝʪʩʷ ʚ 30,8% ʩʣʫʯʘʝʚ, 
ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʧʨʠ ʣʶʤʠʥʘʣʴʥʦʤ B HER2-ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʧʦʜʪʠʧʝ (p<0,05). ʋ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʢ ʚʳʷʚ-
ʣʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʡ Ki-67 (p<0,05) ʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʣʠʤʬʦʛʝʥʥʦʤʫ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʶ (p=0,07). ʈʝʟʫʣʴ-
ʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ Krishnamurti ʠ ʩʦʘʚʪ. ʦ ʩʚʷʟʠ ʧʦʣʠʩʦʤʠʠ 17 ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʨʦʛʥʦʩʪʠ-
ʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ (G3) ʠ ʧʦʟʜʥʠʤʠ ʩʪʘʜʠʷʤʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦ-
ʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʧʦʣʠʩʦʤʠʠ 17 ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ HER2-ʩʪʘʪʫʩʘ ʜʣʷ 
ʦʧʪʠʤʠʟʘʮʠʠ ʪʘʨʛʝʪʥʦʡ ʪʝʨʘʧʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, HER2, ʧʦʣʠʩʦʤʠʷ 17 ʭʨʦʤʦʩʦʤʳ, ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷ, FISH-
ʘʥʘʣʠʟ, ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 
 

POLYSOMY OF CHROMOSOME 17 IN BREAST CANCER: COMPREHENSIVE ANALYSIS OF AGE, 
HER2/NEU STATUS, AND HISTOLOGICAL CHARACTERISTICS 

 
Shakirova Olesya Davronovna, 

Kaigorodova Evgeniya Viktorovna, 
Patalyak Stanislav Viktorovich 

 
Abstract: The study investigated the role of chromosome 17 polysomy in HER2-positive breast cancer (BC). 
Analysis of 65 cases revealed that polysomy 17 was present in 30.8% of cases, with particularly high frequen-
cy in luminal B HER2-positive subtypes (p<0.05). Patients with polysomy 17 demonstrated higher Ki-67 levels 
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ɻʛʞʝʞʦʡʞ: ʄʦʣʝʢʫʣʷʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (ʈʄɾ) ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʨʝʩʩʠʠ 

ʨʝʮʝʧʪʦʨʦʚ ʵʩʪʨʦʛʝʥʘ (ER), ʧʨʦʛʝʩʪʝʨʦʥʘ (PR), HER2 ʠ ʠʥʜʝʢʩʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ Ki-67 
ʦʧʨʝʜʝʣʷʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʝʨʘʧʠʠ [1, ʩ. 39]. HER2-ʧʦʟʠʪʠʚʥʳʡ ʈʄɾ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 
ʘʤʧʣʠʬʠʢʘʮʠʝʡ ʛʝʥʘ ERBB2 ʠ/ʠʣʠ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʝʡ ʙʝʣʢʘ HER2, ʦʪʣʠʯʘʝʪʩʷ ʘʛʨʝʩʩʠʚʥʳʤ ʪʝʯʝʥʠʝʤ, 
ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʷ ʠ ʭʫʜʰʠʤ ʧʨʦʛʥʦʟʦʤ. ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ 
ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʪʘʨʛʝʪʥʦʡ ʪʝʨʘʧʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ HER2 (ʪʨʘʩʪʫʟʫʤʘʙ, ʧʝʨʪʫʟʫʤʘʙ, T-DM1 ʠ 
ʜʨ.), ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʢ ʆʧʨʝʜʝʣʝʥʠʝ HER2-ʩʪʘʪʫʩʘ 
ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʚʩʝʭ ʧʘʮʠʝʥʪʦʢ ʩ ʠʥʚʘʟʠʚʥʳʤ ʈʄɾ ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʤʤʫ-
ʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʀɻʍ) ʠ/ʠʣʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ in situ ʛʠʙʨʠʜʠʟʘʮʠʠ (FISH) [2, ʩ. 10]. ʀɻʍ 
ʦʮʝʥʠʚʘʝʪ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʘ HER2 ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʘ FISH ʧʦʟʚʦʣʷʝʪ ʦʧʨʝ-
ʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ ʛʝʥʘ ERBB2. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʟʫʣʴʪʘʪʳ ʀɻʍ ʠ FISH ʭʦʨʦʰʦ ʢʦʨʨʝ-
ʣʠʨʫʶʪ, ʦʜʥʘʢʦ ʥʝʨʝʜʢʠ ʩʣʫʯʘʠ ʨʘʩʭʦʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʀɻʍ (2+). ʆʜʥʠʤ ʠʟ 
ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʩʧʨʝʩʩʠʶ HER2 ʠ ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʩʭʦʞʜʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʀɻʍ ʠ FISH, ʤʦ-
ʞʝʪ ʙʳʪʴ ʧʦʣʠʩʦʤʠʷ 17 ʭʨʦʤʦʩʦʤʳ. ʇʦʣʠʩʦʤʠʷ 17, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʢʦʧʠʡ 17-ʡ 
ʭʨʦʤʦʩʦʤʳ ʚ ʢʣʝʪʢʝ, ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʦʚ ERBB2 ʙʝʟ ʠʭ ʘʤʧʣʠʬʠʢʘʮʠʠ, 
ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʠ ʙʝʣʢʘ HER2 ʧʦ ʜʘʥʥʳʤ ʀɻʍ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʘ ʧʦ 
ʜʘʥʥʳʤ FISH. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʠʩʦʤʠʷ 17 ʤʦʞʝʪ ʙʳʪʴ ʤʘʨʢʝʨʦʤ ʭʨʦʤʦʩʦʤʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʘʩʩʦʮʠ-
ʠʨʦʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʘʙʝʨʨʘʮʠʷʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʪʝʯʝʥʠʝ ʈʄɾ [3, ʩ. 37]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʧʦʣʠʩʦʤʠʠ 17 ʭʨʦʤʦ-
ʩʦʤʳ ʚ ʵʢʩʧʨʝʩʩʠʠ HER2 ʧʨʠ ʈʄɾ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʝʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩ-
ʪʘ ʠ ER/PR ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʦʢ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʷʮʠʠ ʵʢʩ-
ʧʨʝʩʩʠʠ HER2 ʠ ʫʣʫʯʰʠʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ HER2-ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʘʢʪʠʢʠ 
ʣʝʯʝʥʠʷ ʈʄɾ. 

ʏʞʤʵ: ʀʟʫʯʠʪʴ ʨʦʣʴ ʧʦʣʠʩʦʤʠʠ 17 ʭʨʦʤʦʩʦʤʳ ʚ ʵʢʩʧʨʝʩʩʠʠ HER2 ʧʨʠ ʈʄɾ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʝʝ 
ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ, ER/PR ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʦʢ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠ-
ʘʣʴʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ HER2-ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ: ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 65 ʧʘʮʠʝʥʪʦʢ ʩ ʧʝʨʚʠʯʥʦ-ʦʧʝʨʘʙʝʣʴʥʳʤ 
ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʅʀʀ ʆʥʢʦʣʦʛʠʠ ʊʦʤʩʢʦʛʦ ʅʀʄʎ ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 
2022 ʛʦʜ. ʕʢʩʧʨʝʩʩʠʷ ʨʝʮʝʧʪʦʨʘ HER2 ʦʮʝʥʠʚʘʣʘʩʴ ʚ ʪʢʘʥʠ ʦʧʫʭʦʣʠ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 
ʆʙʨʘʟʮʳ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʀɻʍ 2+ (ʩʦʤʥʠʪʝʣʴʥʳʡ) ʧʦʜʚʝʨʛʘʣʠʩʴ FISH-ʘʥʘʣʠʟʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʤʧʣʠ-
ʬʠʢʘʮʠʠ ʛʝʥʘ *ERBB2* ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʨʝʘʛʝʥʪʦʚ ʩ ɼʅʂ-ʟʦʥʜʘʤʠ LSI ERBB2 ʠ CEP17 (Leica, ɻʝʨ-
ʤʘʥʠʷ). ɺʠʟʫʘʣʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ ʤʠʢʨʦ-
ʩʢʦʧʘ (çCarl ZEISSè, ɻʝʨʤʘʥʠʷ). ɸʤʧʣʠʬʠʢʘʮʠʶ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʩʠʛʥʘʣʦʚ ʛʝʥʘ *ERBB2* 
(ʦʨʘʥʞʝʚʳʡ ʩʠʛʥʘʣ) ʠ ʮʝʥʪʨʦʤʝʨʳ 17 ʭʨʦʤʦʩʦʤʳ (ʟʝʣʝʥʳʡ ʩʠʛʥʘʣ) ʥʝ ʤʝʥʝʝ ʯʝʤ ʚ 20 ʷʜʨʘʭ ʦʧʫʭʦʣʝ-
ʚʳʭ ʢʣʝʪʦʢ. ʆʮʝʥʢʘ HER2-ʩʪʘʪʫʩʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ASCO/CAP 2018: 
HER2-ʧʦʟʠʪʠʚʥʳʤʠ ʩʯʠʪʘʣʠʩʴ ʦʧʫʭʦʣʠ ʩ ʦʪʥʦʰʝʥʠʝʤ HER2/CEP17 > 2 ʠʣʠ ʩ ʦʪʥʦʰʝʥʠʝʤ < 2, ʥʦ ʯʠʩ-
ʣʦʤ ʢʦʧʠʡ HER2 > 6 ʥʘ ʢʣʝʪʢʫ. ʇʦʣʠʩʦʤʠʝʡ 17 ʭʨʦʤʦʩʦʤʳ ʩʯʠʪʘʣʠ ʥʘʣʠʯʠʝ Ó3 ʩʠʛʥʘʣʦʚ CEP17 ʥʘ ʷʜ-
ʨʦ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʠʩʦʤʠʠ 17 ʭʨʦʤʦʩʦʤʳ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʦʩʥʦʚʥʘʷ 
ʛʨʫʧʧʘ (n = 20) ʠ ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n = 45). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ STATISTICA 10.0 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-
ʋʠʪʥʠ, ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ). ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ p < 0,05. 

 

(p<0.05) and a tendency for lymph node metastasis (p=0.07). These findings corroborate data from Krishna-
murti et al. showing an association between polysomy 17 and unfavorable prognostic factors, including high 
histological grade (G3) and advanced disease stages. The results emphasize the importance of considering 
chromosome 17 polysomy when interpreting HER2 status to optimize targeted therapy. 
Keywords: breast cancer, HER2, chromosome 17 polysomy, immunohistochemistry, FISH analysis, prognos-
tic factors. 
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ʉʞʠʬʤʵʫʙʫʴ: ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʠʩʦʤʠʷ 17 ʭʨʦʤʦʩʦʤʳ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 30,8% (20 ʠʟ 
65) ʧʘʮʠʝʥʪʦʢ ʩ ʈʄɾ. ɸʥʘʣʠʟ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʣʠʩʦʤʠʠ 17 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ HER2-ʩʪʘʪʫʩʘ 
ʧʦʢʘʟʘʣ ʪʝʥʜʝʥʮʠʶ ʢ ʙʦʣʝʝ ʯʘʩʪʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʧʦʣʠʩʦʤʠʠ 17 ʚ ʛʨʫʧʧʝ HER2-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʧʫʭʦ-
ʣʝʡ, ʭʦʪʷ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʠʛʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (p = 0,08). ʆʜʥʘʢʦ, ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʢ ʩ ʣʶ-
ʤʠʥʘʣʴʥʳʤ B HER2-ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʦʜʪʠʧʦʤ ʈʄɾ ʧʦʣʠʩʦʤʠʷ 17 ʚʩʪʨʝʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ, ʯʝʤ 
ʚ ʜʨʫʛʠʭ ʧʦʜʪʠʧʘʭ (p < 0,05) (ʊʘʙʣ 1). 

 
ʋʙʚʤʡʯʙ 1  

ʐʙʪʫʧʫʙ ʨʧʤʡʪʧʥʡʡ 17 ʮʩʧʥʧʪʧʥʴ ʛ ʠʙʛʡʪʡʥʧʪʫʡ ʧʫ HER2-ʪʫʙʫʬʪʙ ʡ ʨʧʝʫʡʨʙ ʉʅɿ 

ɼʩʬʨʨʙ ʈʧʤʡʪʧʥʡʸ 17 (+) ʈʧʤʡʪʧʥʡʸ 17 (Ĭ) ɻʪʞʜʧ 
ʐʙʪʫʧʫʙ 
ʨʧʤʡʪʧʥʡʡ 

(%) 

*p*- 
ʠʦʙʰʞʦʡʞ 

ɻʪʞ ʨʙʯʡʞʦʫʣʡ 20 45 65 30,8% ï 

HER2-ʨʧʤʧʟʡʫʞʤʵʦʴʞ 12 18 30 40,0% 0,08 

HER2-ʧʫʩʡʯʙʫʞʤʵʦʴʞ 8 27 35 22,9%  

ʄʷʥʡʦʙʤʵʦʴʢ  
B HER2+ 

10 10 20 50,0% <0,05 

ɽʩʬʜʡʞ ʨʧʝʫʡʨʴ 10 35 45 22,2%  

 
 ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʧʦʣʠʩʦʤʠʝʡ 17 ʭʨʦʤʦʩʦʤʳ ʠ HER2-ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʪʘʪʫʩʦʤ 

ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ Ki-67 (p < 0,05) ʠ ʯʘʱʝ ʚʳʷʚʣʷʣʠʩʴ 
ʤʝʪʘʩʪʘʟʳ ʚ ʣʠʤʬʦʫʟʣʳ (p = 0,07), ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 
ʵʪʦʡ ʧʦʜʛʨʫʧʧʝ. 

 
ɻʴʛʧʝʴ: ʇʦʣʠʩʦʤʠʷ 17 ʭʨʦʤʦʩʦʤʳ ʤʦʞʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʈʄɾ, 

ʦʩʦʙʝʥʥʦ ʚ ʣʶʤʠʥʘʣʴʥʦʤ B HER2-ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʧʦʜʪʠʧʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ Krishnamurti ʠ 
ʢʦʣʣʝʛ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʧʦʣʠʩʦʤʠʝʡ 17 ʭʨʦʤʦʩʦʤʳ ʯʘʱʝ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪ-
ʥʳʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʫʶ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʩʪʝʧʝʥʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʟʜ-
ʥʠʝ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ [4, ʩ. 1044]. ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʛʥʦʩʪʠʯʝ-
ʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦʣʠʩʦʤʠʠ 17 ʭʨʦʤʦʩʦʤʳ ʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʨʛʝʪʥʦʡ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠ-
ʝʥʪʦʢ ʩ HER2-ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʈʄɾ. ɺʳʷʚʣʝʥʠʝ ʧʦʣʠʩʦʤʠʠ 17 ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘ-
ʮʠʠ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʢ ʩ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥ-
ʩʠʚʥʦʝ ʣʝʯʝʥʠʝ ʠ ʪʱʘʪʝʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ. 
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ǮǿȌȄȗ ǣǿȏȇȌǿ ǯȒȐȊǿȌȍȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 

ʌɻɹʆʋ ɺʆ ñʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪò 
 

 
ʉʦʩʪʦʷʥʠʝ ʥʘʰʝʡ ʜʫʰʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ - ʙʣʘʞʝʥʩʪʚʦʤ ʠ ʫʥʳʥʠʝʤ. ʂʦʛʜʘ 

ʧʨʝʦʙʣʘʜʘʝʪ ʧʝʨʚʦʝ - ʤʳ ʩʯʘʩʪʣʠʚʳ, ʛʦʪʦʚʳ ʩʦʚʝʨʰʘʪʴ ʧʦʜʚʠʛʠ, ʤʝʥʷʪʴ ʚʩʝ ʚʦʢʨʫʛ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ ʠ 
ʟʘʨʘʞʘʪʴ  ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʭʦʨʦʰʠʤ ʥʘʩʪʨʦʝʥʠʝʤ.ʂʦʛʜʘ ʥʘʩʪʫʧʘʝʪ ʚʪʦʨʦʝ ʩʦʩʪʦʷʥʠʝ - ʤʳ ʚ ʫʧʘʜʢʝ, 
ʢʘʞʝʪʩʷ, ʯʪʦ ʚʩʝ ʧʦʪʝʨʷʥʦ, ʥʝʪ ʩʠʣ ʠ ʵʥʪʫʟʠʘʟʤʘ ʪʚʦʨʠʪʴ, ʚʠʜʠʤ ʤʠʨ ʠ ʣʶʜʝʡ ʯʝʨʝʟ ʯʝʨʥʳʝ ʦʯʢʠ. ʀ 
ʩʪʘʥʦʚʠʤʩʷ ʚʝʯʥʦ ʥʝ ʜʦʚʦʣʴʥʳʤʠ ʞʠʟʥʴʶ. 

ʂʪʦ-ʪʦ ʩʢʘʞʝʪ, ʯʪʦ ʵʪʠ ʜʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʜʨʫʛ ʜʨʫʛʫ - ʙʣʘʞʝʥʩʪʚʦ ʠ ʫʥʳʥʠʝ - ʨʝʟʫʣʴʪʘʪ ʦʢʨʫ-
ʞʘʶʱʠʭ ʥʘʰʝ ʙʳʪʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ.  ʆʪʯʘʩʪʠ, ʵʪʦ ʚʝʨʥʦ.  ʅʦ ʚʝʜʴ ʚ ʤʠʨʝ ʝʩʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ ʩʯʘʩʪʣʠʚʦʝ ʩʦʩʪʦʷʥʠʝ ʝʞʝʜʥʝʚʥʦ ʥʝʩʤʦʪʨʷ ʥʘ ʙʝʜʥʦʩʪʴ, ʙʦʣʝʟʥʠ, ʦʜʠʥʦ-
ʯʝʩʪʚʦ ʠ ʤʥʦʛʦ ʜʨʫʛʠʭ ʥʝʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ. ʏʪʦ ʞʝ ʪʦʛʜʘ ʩʢʘʟʘʪʴ ʚ ʠʭ ʦʧʨʘʚʜʘʥʠʝ?   ʊʦʣʴʢʦ ʦʜʥʦ: 
çʉʯʘʩʪʴʝ ʚʥʫʪʨʠ, ʘ ʥʝ ʚʦʢʨʫʛ ʥʘʩè. ʀ ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ. ɹʠʦʣʦʛʠʝʡ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʘʷ ʜʝʣʠʪʩʷ ʥʘ 
ʜʚʘ ʟʚʝʥʘ - ʙʠʦʭʠʤʠʶ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ ʠ ʧʩʠʭʦʣʦʛʠʶ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʦʙʘ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʫʶʪ ʚ ʪʘʥʜʝʤʝ, ʧʦʜʯʠʥʷʷʩʴ ʠʟʤʝʥʝʥʠʷʤ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʤ ʵʢʟʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ.  

ʀʪʘʢ, ʥʘʚʝʨʥʷʢʘ, ʢʘʞʜʳʡ ʠʟ ʚʘʩ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʧʳʪʳʚʘʣ ʵʪʠ ʯʫʚʩʪʚʘ: 
ʩʣʝʟʳ ʩʯʘʩʪʴʷ, ʵʡʬʦʨʠʶ, ʷʨʢʠʝ ʵʤʦʮʠʠ ʦʪ ʧʦʙʝʜʳ, ʚʣʝʯʝʥʠʝ ʢ ʯʝʣʦʚʝʢʫ, ʩʪʨʘʩʪʴ, ʥʘʩʣʘʞʜʝʥʠʝ. ɺʩʝ ʵʪʦ 

ɹʦʦʧʫʙʯʡʸ: ʜʘʥʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʚʝʱʘʝʪ ɺʘʤ, ʯʠʪʘʪʝʣʷʤ, ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ, ʨʘʩʢʨʳʚʘʶʱʫʶ ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʦʨʦʥʳ ʧʨʠʟʤʳ ʦʜʥʫ ʠʟ ʠʟʚʝʩʪʥʳʭ ʚʩʝʤ ʵʤʦʮʠʡ - ʨʘ-
ʜʦʩʪʴ. ʂʘʞʝʪʩʷ, ʯʪʦ ʧʦʩʣʝʜʥʷʷ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʥʠʢʘʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ? ɸʥ-ʥʝʪ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʵʪʦ çʩʦ-
ʩʪʦʷʥʠʝ ʜʫʰʠè ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʢʦʪʦʨʳʝ, ʢ ʩʣʦʚʫ, ʨʘʙʦʪʘʶʪ ʚʩʝʛʜʘ ʚʢʫʧʝ. ʀ ʜʘʥʥʳʡ ʬʘʢʪ ʚʣʠʷʝʪ ʥʘ ʪʦ, ʢʘʢʫʶ ʨʘʜʦʩʪʴ ʤʳ ʠʩʧʳʪʘʝʤ ʚ 
ʪʝʭ, ʝʱʝ ʥʝ ʠʟʚʝʩʪʥʳʭ ʜʦ ʧʨʦʯʪʝʥʠʷ ʵʪʦʡ ʩʪʘʪʴʠ, ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. ɼʘ-ʜʘ, ʨʘʜʦʩʪʥʳʝ ʵʤʦʮʠʠ ʪʦʞʝ ʙʳ-
ʚʘʶʪ ʨʘʟʥʳʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʠʣʠ çʟʘʜʳʰʘʪʴè ʧʦ-ʥʦʚʦʤʫ, ʠʣʠ ʧʦʤʥʦʞʠʪʴ ʞʠʟʥʴ ʥʘ 
ʥʫʣʴ. ɺʩʝ ʵʪʦ ʠ ʙʫʜʝʪ ʦʙʩʫʞʜʘʪʴʩʷ ʚ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ. ɻʦʪʦʚʳ? ʊʦʛʜʘ ʧʨʠʩʪʫʧʠʤ!  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʢʩʠʪʦʮʠʥ, ʜʦʬʘʤʠʥ, ʩʝʨʦʪʦʥʠʥ, ʵʥʜʦʨʬʠʥ, ʨʘʜʦʩʪʴ. 
 

SEROTONIN, OXYTOCIN, DOPAMINE AND ENDORPHIN: òJOY CAN BE DIFFERENTó 
 

Panesh Darina Ruslanovna 
 
Abstract: this research paper conveys to you, the readers, very interesting information that reveals from the 
medical side of the prism one of the emotions known to all - joy. It seems that the latter does not have any 
special feature? An-no. In fact, this "state of mind" is the result of the most complex mental and neurotransmit-
ter processes, which, by the way, always work together, but their interaction is in certain cases either antago-
nistic or symbiotic. And this fact affects how much joy we will experience in those circumstances that were not 
yet known before reading this article. Yes, joyful emotions can also be different, as a result of which a person 
can either "breathe" in a new way, or multiply life by zero. All this will be discussed in this scientific article. Are 
you ready? Then let's get started! 
Keywords: oxytocin, dopamine, serotonin, endorphin, joy. 
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ʧʨʠʥʦʩʠʣʦ ʚʘʤ ʣʠʰʴ ʦʜʥʦ - ʈɸɼʆʉʊʔ, ʯʪʦ ʟʘʩʪʘʚʣʷʣʘ ʚʘʩ ʛʦʚʦʨʠʪʴ: ñ ʗ ʪʘʢ ʩʯʘʩʪʣʠʚ/ʘ!ò [1, c.134]. ʅʦ 
ʧʨʠ ʵʪʦʤ, ʚʳ ʤʦʛʣʠ ʟʘʤʝʯʘʪʴ, ʯʪʦ ʚ ʢʘʢʠʭ-ʪʦ ʤʦʤʝʥʪʘʭ ʵʪʦ ʩʯʘʩʪʴʝ ʙʳʩʪʨʦ ʟʘʢʘʥʯʠʚʘʣʦʩʴ, ʝʱʝ ʭʫʞʝ - 
ʥʝʩʣʦ ʟʘ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʛʜʘ, ʢ ʧʨʠʤʝʨʫ, ʚʳ ʛʦʚʦʨʠʣʠ ʧʦʩʣʝ ʚʝʯʝʨʠʥʢʠ: ñʅʝʫʞʝʣʠ, 
ʵʪʦ ʙʳʣ\ʘ ʷ?ò  ɿʥʘʢʦʤʦ, ʧʨʘʚʜʘ? ɺʩʷ ʵʪʘ ʨʘʜʦʩʪʴ - ʨʝʟʫʣʴʪʘʪ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʦʥʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʷʜ ʩʦ-
ʩʪʦʷʥʠʡ, ʦʙʱʝʡ ʯʝʨʪʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ɻʀʇɽʈʊʀʄʀʗ (ʧʨʠʧʦʜʥʷʪʦʝ ʥʘʩʪʨʦʝʥʠʝ).  ʅʦ! ɽʝ ʧʘʨʘʣ-
ʣʝʣʴʥʦ ʜʦʧʦʣʥʷʶʪ ʝʱʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʘʰʝ ʯʫʚʩʪʚʦ ʠ ʧʦʚʝʜʝ-
ʥʠʝ ʚ ʤʦʤʝʥʪ ʨʘʜʦʩʪʥʳʭ ʵʤʦʮʠʡ. ʕʪʦ: ʵʡʬʦʨʠʷ, ʚʦʦʜʫʰʝʚʣʝʥʠʝ, ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʴ, ʩʪʨʘʩʪʴ, ʚʣʶʙʣʝʥ-
ʥʦʩʪʴ, ʛʠʧʝʨʢʠʥʝʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʪʝʣʘ, ʩʧʦʢʦʡʩʪʚʠʝ, ʜʦʙʨʦʪʘ ʠʣʠ ʜʘʶʱʠʝ ʚʳʟʦʚ ʦʙʱʝʩʪʚʫ ʨʷʜ ʜʝʡ-
ʩʪʚʠʡ, ʚʣʝʯʝʥʠʝ. ʀ ʯʪʦ ʠʟ ʥʠʭ ʙʫʜʝʪ ʜʦʧʦʣʥʷʪʴ ʛʣʘʚʥʫʶ ʚʠʥʦʚʥʠʮʫ ʵʪʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ - ʟʘʚʠʩʠʪ ʦʪ 
ʚʠʜʘ ʘʢʪʠʚʥʦʩʪʠ ʧʩʠʭʠʢʠ, ʧʦʜʜʘʶʱʝʡʩʷ ʚʣʠʷʥʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʵʢʟʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ, ʠ 4-ʭ ʚʳʰʝʫʧʦ-
ʤʷʥʫʪʳʭ ʛʦʨʤʦʥʘ /ʥʝʡʨʦʤʝʜʠʘʪʦʨʘ [2, c.410]. ʅʘʯʥʝʤ ʧʦ ʧʦʨʷʜʢʫ. 

ɺʦʪ ʩʝʛʦʜʥʷ ʚʳ ʚʩʪʘʣʠ ʨʘʥʦ ʫʪʨʦʤ, ʚʳʛʣʷʥʫʣʠ ʚ ʦʢʥʦ, ʫʚʠʜʝʣʠ ʧʦʶʱʠʭ ʧʪʠʯʝʢ ʠ ʧʘʣʷʱʝʝ ʩʦʣʥʮʝ. 
ʀ ʩʨʘʟʫ ʫ ʚʘʩ ʧʦʜʥʷʣʦʩʴ ʥʘʩʪʨʦʝʥʠʝ. ʏʪʦ ʚʳ ʟʘʭʦʪʠʪʝ ʩʜʝʣʘʪʴ? ɺʢʫʩʥʦ ʧʦʟʘʚʪʨʘʢʘʪʴ, ʠʩʧʠʪʴ ʯʘʰʢʫ ʨʦ-
ʤʘʰʢʦʚʦʛʦ ʯʘʷ ʩ ʤʝʜʦʤ, ʧʨʦʛʫʣʷʪʴʩʷ ʚ ʵʪʦʡ ʧʨʠʨʦʜʥʦʡ ʩʢʘʟʢʝ. ɺʳ ʠʩʧʳʪʳʚʘʝʪʝ ʩʧʦʢʦʡʩʪʚʠʝ, ʚʦʦʜʫ-
ʰʝʚʣʝʥʠʝ, ʤʦʪʠʚʠʨʦʚʘʥʥʦʩʪʴ ʪʚʦʨʠʪʴ ʥʘ ʙʣʘʛʦ ʵʪʦʡ ʢʨʘʩʠʚʦʡ ʩʪʠʭʠʠ, ʠ ʧʨʦʩʪʦ ʙʳʪʴ ʚ ʤʦʤʝʥʪʝ. ɺʳ 
ʘʥʘʣʠʟʠʨʫʝʪʝ ʵʪʫ ʢʘʨʪʠʥʫ ʫʤʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʫʜʝʣʷʝʪʝ ʚʥʠʤʘʥʠʝ ʢʘʞʜʦʡ ʝʝ ʜʝʪʘʣʠ. ɺʳ ʮʝʥʠʪʝ ʵʪʦ. ʀ 
ʠʤʝʥʥʦ ʧʦʜʦʙʥʫʶ ʩʧʦʢʦʡʥʫʶ ʨʘʜʦʩʪʴ ʚʳ ʠʩʧʳʪʳʚʘʝʪʝ ʙʣʘʛʦʜʘʨʷ ʉɽʈʆʊʆʅʀʅʋ. ʆʥ ʷʚʣʷʝʪʩʷ ʛʦʨʤʦ-
ʥʦʤ ʥʘʩʣʘʞʜʝʥʠʷ, ʛʜʝ ʦʩʪʘʝʪʩʷ ʪʨʝʟʚʳʡ ʨʘʩʩʫʜʦʢ ʥʘʜ ʧʦʩʣʝʜʥʠʤ.  

ʅʦ ʚʦʪ ʚʳ ʚʩʪʨʝʣʠʣʠ ʩʚʦʶ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʢʫ. ɺʩʝ ʟʘʰʣʦ ʥʝʩʢʦʣʴʢʦ ʜʘʣʴʰʝ ʜʨʫʞʙʳ, ʠ ʚʳ, ʩʦ-
ʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʦ, ʧʨʠʪʷʥʫʣʠʩʴ ʜʨʫʛ ʢ ʜʨʫʛʫ ʬʠʟʠʯʝʩʢʠ. ʊʝʣʦ ʫʪʦʧʘʝʪ ʚ ʤʷʛʢʠʭ ʦʙʲʷʪʠʷʭ, ʘ ʜʫʰʘ 
ʠʤʠ ʩʦʛʨʝʚʘʝʪʩʷ. ʋ ʚʘʩ ʚ ʧʘʤʷʪʠ ʦʩʪʘʝʪʩʷ ʵʪʦ ʙʣʘʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʠ ʚʳ ʬʠʢʩʠʨʫʝʪʝ ʜʘʥʥʦʛʦ ʯʝʣʦʚʝʢʘ 
ʢʘʢ ʝʛʦ ʠʩʪʦʯʥʠʢ. ʇʦʵʪʦʤʫ ʧʦʷʚʣʷʝʪʩʷ ʜʦʚʝʨʠʝ, ʠ ʚʳ ʟʘʤʝʯʘʝʪʝ, ʢʘʢ ʥʝʥʘʨʦʢʦʤ ʧʨʠʚʷʟʘʣʠʩʴ ʢ ʥʝʤʫ. ʊʘ-
ʢʦʝ ʧʦʚʝʜʝʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʆʂʉʀʊʆʎʀʅ. ʀʤʝʥʥʦ ʦʥ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʣʶʙʣʝʥ-
ʥʦʩʪʠ ʠʣʠ ʨʦʤʘʥʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ.  

ʆʜʥʘʢʦ, ʚʩʝ ʤʳ ï ʣʶʜʠ ï ʩʫʱʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʳʧʦʣʥʠʪʴ 
ʦʜʥʫ ʠʟ ʟʘʧʦʚʝʜʝʡ - ʦʩʪʘʚʠʪʴ ʧʦʪʦʤʩʪʚʦ. ɿʘ ʵʪʦ ʦʪʚʝʯʘʝʪ ʩʝʢʩʫʘʣʴʥʦʝ ʚʣʝʯʝʥʠʝ, ʢʦʛʜʘ ʥʝ ʤʦʟʛ, ʘ ʢʨʘʩʠ-
ʚʘʷ ʧʣʦʪʴ ʜʚʫʭ ʣʶʜʝʡ ʩʪʨʝʤʠʪʩʷ ʚʢʫʩʠʪʴ ʵʪʦ ʨʘʡʩʢʦʝ ʥʘʩʣʘʞʜʝʥʠʝ. ɹʝʟ ʧʨʝʜʨʘʩʩʫʜʢʦʚ. ɹʝʟ ʨʘʟʫʤʘ. 
ʇʨʦʩʪʦ ʦʪʜʘʪʴʩʷ ʜʨʫʛ ʜʨʫʛʫ. ɾʘʣʴ ʧʨʝʨʳʚʘʪʴ ʧʦʪʦʢ ʵʨʦʪʠʯʝʩʢʠʭ ʬʘʥʪʘʟʠʡ, ʥʦ ʥʘʜʦ ʨʘʩʢʨʳʪʴ ʢʘʨʪʳ: 
ʚʘʰʝ ʩʝʢʩʫʘʣʴʥʦʝ ʚʣʝʯʝʥʠʝ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʠʢʪʫʝʪʩʷ ɼʆʌɸʄʀʅʆʄ [3, c.286] ɼʘ, ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʧʦ-
ʣʦʚʦʤ ʩʦʠʪʠʠ ʠʛʨʘʶʪ ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ, ʥʦ ʜʦʬʘʤʠʥ ʦʢʫʪʳʚʘʝʪ ʝʛʦ ʚ ʩʪʨʘʩʪʴ, ʧʨʠʜʘʝʪ ʥʦʪʢʫ ʷʨʦʩʪʥʦʡ 
ʟʘʚʠʩʠʤʦʩʪʠ, ʦʪʪʘʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʚʧʣʦʪʴ ʜʦ ʩʝʢʩʫʘʣʴʥʦʛʦ ʠ ʚʳʟʳʚʘʶʱʝʛʦ.  

ɿʥʘʝʪʝ ʪʘʢʫʶ ʬʨʘʟʫ: "ʧʴʷʥʦʤʫ ʠ ʤʦʨʝ ʧʦ ʫʰʠ"? ʇʦʯʝʤʫ ʠʤʝʥʥʦ ʧʴʷʥʦʤʫ, ʘ ʥʝ ʪʨʝʟʚʦʤʫ? ʇʦʪʦʤʫ 
ʯʪʦ ʫ ʧʝʨʚʦʛʦ ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʦʧʠʘʪʥʳʝ ʨʝʮʝʧʪʦʨʳ ʤʦʟʛʘ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʙʦʣʝʚʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, 
ʫʩʪʨʘʥʷʶʪ ʩʪʨʝʩʩ, ʠ ʪʦʛʜʘ ʧʨʦʙʣʝʤʳ ʞʠʟʥʝʥʥʳʝ ʢʘʞʫʪʩʷ ʥʘʤ ʥʠʯʪʦʞʥʳʤʠ. ɸ ʢʦʛʜʘ ʤʳ ʥʝ ʯʫʚʩʪʚʫʝʤ 
ʙʦʣʠ ʠ ʧʨʦʙʣʝʤ, ʤʦʟʛ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʢʣʶʯʘʝʪ ʫʤʩʪʚʝʥʥʦʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʫʛʨʦʟʳ-ʪʦ ʥʝʪ, 
ʟʥʘʯʠʪ, ʜʫʤʘʪʴ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʥʘʜʦ. ɿʘ ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʦʪʚʝʪʷʪ ʕʅɼʆʈʌʀʅʓ [4, c.134] - 
ʛʦʨʤʦʥʳ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʤʳ ʧʝʨʝʦʮʝʥʠʚʘʝʤ ʩʝʙʷ ʠ ʩʚʦʠ ʩʠʣʳ, ʯʪʦ ʧʦʨʦʡ ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ ʩʦʚʝʨʰʘʪʴ ʥʝ-
ʦʙʜʫʤʘʥʥʳʝ ʧʦʩʪʫʧʢʠ ʚ ʩʦʩʪʦʷʥʠʠ ʵʡʬʦʨʠʠ. ɺʝʜʴ ʫʤ ʦʪʢʣʶʯʘʝʪʩʷ, ʙʦʣʴ ʥʝ ʯʫʚʩʪʚʫʝʪʩʷ, ʘ ʚʦʟʙʫʞʜʝʥʠʝ 
ʝʩʪʴ - ʚʦʪ ʠ ʙʨʦʩʘʝʤʩʷ ʥʘ ʧʦʠʩʢ ʧʨʠʢʣʶʯʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʷ ʥʘʰʘ ʨʘʜʦʩʪʴ - ʵʪʦ ʢʚʠʥʪʵʩʩʝʥʮʠʷ ʜʚʫʭ ʠʥʛʨʝʜʠʝʥʪʦʚ - ʧʩʠʭʠʢʠ ʠ ʛʦʨʤʦʥʦʚ. ʀ 
ʦʙʘ ʠʟ ʥʠʭ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʤ ʤʳ ʥʝʚʦʣʴʥʦ ʝʞʝʜʥʝʚʥʦ ʧʦʜʜʘʝʤ-
ʩʷ. ʆʪ ʪʦʛʦ ʠ ʙʝʩʢʦʥʝʯʥʦ ʤʝʥʷʝʪʩʷ  ʥʘʰʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʚʝʜʝʥʠʝ ʠ ʤʠʨʦʦʱʫʱʝʥʠʝ.  
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ǩǭǯǯǤǪǾǵǧǾ ǮǯǭǣǭǪǥǧǱǤǪǻǬǭǰǱǧ ǰǬǟ ǰ 
ǲǯǭǡǬǤǫ ǢǪǧǩǧǯǭǡǟǬǬǭǢǭ ǢǤǫǭǢǪǭǠǧǬǟ 
ǲ ǮǟǵǧǤǬǱǭǡ ǰ ǮǯǤǣǧǟǠǤǱǭǫ8 ǯǤǦǲǪǻǱǟǱǺ 
ǩǭǢǭǯǱǬǭǢǭ ǧǰǰǪǤǣǭǡǟǬǧǾ 

ǯȒȐȊǿȌȍȁǿ ǼȊțȁȇȏǿ ǯȒȐȊǿȌȍȁȌǿ, 
ǠǿȏǿȌȌȇȉȍȁ ǧȁǿȌ ǟȊȄȉȐȄȄȁȇȖ, 

ǣȅȒȋǿȌȍȁ ǶȇȌȂȇȆ ǟȐȑȏǿȔǿȌȍȁȇȖ, 
ǮȏȍȔȍȏȍȁǿ ǡȇȉȑȍȏȇȞ ǡȊǿȃȇȋȇȏȍȁȌǿ 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʨʘʥ. ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʬʝʜʝʨʘʮʠʠ, ʚ ʤʠʨʝ 

ɹʦʦʧʫʙʯʡʸ. ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʮʝʥʠʚʘʝʪ ʚʣʠʷʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʥʘ ʥʘ ʫʨʦʚʝʥʴ ʛʣʠʢʠʨʦ-
ʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ (HbA1c) ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʜʠʘʙʝʪʦʤ. ɺ ʭʦʜʝ 12-ʤʝʩʷʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʛʦʨʪʦʡ 
ʠʟ 520 ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʘʢ ʜʝʬʠʮʠʪ, ʪʘʢ ʠ ʠʟʙʳʪʦʯʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ ʘʩʩʦʮʠʠʨʦʚʘʥʳ 
ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ HbA1c. ʆʧʪʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ (6,5ï7,5 ʯʘʩʦʚ) ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ 
ʥʘʠʤʝʥʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ HbA1c ʠ ʩʥʠʞʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʨʝʜʠʘʙʝʪʘ. ʇʦʣʫʯʝʥ-
ʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʸʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʨʝʞʠʤʘ ʩʥʘ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʘʭʘʨʥʦʛʦ 
ʜʠʘʙʝʪʘ 2 ʪʠʧʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ. ʧʨʝʜʠʘʙʝʪ, ʛʣʠʢʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ, ʜʠʘʙʝʪ 2 ʪʠʧʘ, 
ʧʨʦʬʠʣʘʢʪʠʢʘ. 
 
CORRELATION OF SLEEP DURATION WITH THE LEVEL OF GLYCATED HEMOGLOBIN IN PATIENTS 

WITH PREDIABETES: RESULTS OF A COHORT STUDY 
 

Ruslanova Elvira Ruslanovna, 
Barannikov Ivan Alekseevich, 

Dzhumanov Chingiz Astrakhanovich, 
Prokhorova Victoria Vladimirovna 

 
Annotation. The present study evaluates the effect of sleep duration on glycated hemoglobin (HbA1c) levels 
in patients with prediabetes. During a 12-month follow-up of a cohort of 520 patients, it was revealed that both 
deficiency and excessive sleep duration are associated with an increase in HbA1c levels. Optimal sleep dura-
tion (6.5ï7.5 hours) It correlated with the lowest HbA1c scores and a reduced likelihood of prediabetes pro-
gression. The findings emphasize the need to take into account sleep patterns in type 2 diabetes prevention 
programs. 
Keywords: prediabetes, glycated hemoglobin, sleep duration, type 2 diabetes, prevention. 
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ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 540 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʩ ʜʠʘʙʝʪʦʤ [1]. ʇʨʝʜʠʘʙʝʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʥʘʨʫʰʝ-
ʥʠʝʤ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫ 7ï15% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ [2]. ʂʦʨʨʝʢ-
ʮʠʷ ʬʘʢʪʦʨʦʚ ʦʙʨʘʟʘ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʨʝ-
ʜʠʘʙʝʪʘ ʚ ʜʠʘʙʝʪ 2 ʪʠʧʘ [3]. 

ʉʨʝʜʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʥʘ ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦ, ʥʘʭʦʜʠʪʩʷ ʨʝʞʠʤ ʩʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ, ʪʘʢ ʠ ʠʟʙʳ-
ʪʦʢ ʩʥʘ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʥʘʨʫʰʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ 
[4,5]. ʆʜʥʘʢʦ ʚʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʥʘ ʥʘ ʫʨʦʚʝʥʴ HbA1c ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʝʜʠʘʙʝʪʦʤ 
ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʸʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʥʘ ʥʘ ʫʨʦʚʝʥʴ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦ-
ʛʣʦʙʠʥʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʜʠʘʙʝʪʦʤ ʚ ʨʘʤʢʘʭ ʛʦʜʦʚʦʛʦ ʢʦʛʦʨʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 520 ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʜʠʘʙʝʪʦʤ (ʚʦʟʨʘʩʪ 
35ï65 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 49,8 Ñ 8,2 ʛʦʜʘ; 62% ʞʝʥʱʠʥʳ), ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʦ ʢʨʠʪʝʨʠʷʤ ADA: ʫʨʦʚʝʥʴ 
ʛʣʶʢʦʟʳ ʥʘʪʦʱʘʢ 5,6ï6,9 ʤʤʦʣʴ/ʣ ʠʣʠ ʫʨʦʚʝʥʴ HbA1c 5,7ï6,4% [6]. ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: ʜʠʘʛʥʦʩʪʠʨʦ-
ʚʘʥʥʳʡ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʛʣʠʢʝʤʠʶ (ʦʥʢʦʣʦʛʠʷ, ʉɼʗɺ), ʪʷʞʸ-
ʣʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ (ʘʧʥʦʵ), ʧʨʠʸʤ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ ʦʮʝʥʠʚʘʣʠ 
ʩ ʧʦʤʦʱʴʶ ʘʢʪʠʤʝʪʨʠʠ (ʙʨʘʩʣʝʪ-ʘʢʩʝʣʝʨʦʤʝʪʨ) ʠ ʦʧʨʦʩʥʠʢʦʚ (PSQI); HbA1c ʠʟʤʝʨʷʣʠ ʤʝʪʦʜʦʤ ɺɾʍ 
(High-Performance Liquid Chromatography) ʢʘʞʜʳʝ 3 ʤʝʩʷʮʘ; ʇʘʮʠʝʥʪʳ ʜʝʣʠʣʠʩʴ ʥʘ 3 ʛʨʫʧʧʳ: <6,5 ʯ 
ʩʥʘ/ʩʫʪ (n=158); 6,5ï7,5 ʯ ʩʥʘ/ʩʫʪ (n=192); 7,5 ʯ ʩʥʘ/ʩʫʪ (n=170). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ SPSS v.25. ɼʣʷ ʩʨʘʚʥʝʥʠʷ 
ʩʨʝʜʥʠʭ ʧʨʠʤʝʥʷʣʠ ANOVA ʩ ʧʦʩʪ-ʭʦʢ ʪʝʩʪʘʤʠ ʊʴʶʢʠ. ʂʦʨʨʝʣʷʮʠʶ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠ-
ʝʥʪʘ ʇʠʨʩʦʥʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʠʩʭʦʜʥʦʤ ʫʨʦʚʥʝ ʨʘʟʣʠʯʠʡ ʚ HbA1c ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʦʪʤʝʯʘ-
ʣʦʩʴ (p=0,58), ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 5,92% Ñ 0,26. 

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʝʥʠʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ HbA1c ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: 
ð ɺ ʛʨʫʧʧʝ ʩ <6,5 ʯ ʩʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ HbA1c ʧʦʚʳʩʠʣʩʷ ʜʦ 6,11% Ñ 0,34 (ʨ<0,001 ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʟʥʘʯʝʥʠʝʤ). ʋ 29,1% ʧʘʮʠʝʥʪʦʚ HbA1c ʧʨʝʚʳʩʠʣ ʧʦʨʦʛ 6,4% (ʜʠʘʙʝʪʠʯʝʩʢʠʡ ʜʠʘʧʘ-
ʟʦʥ). 

ð ɺ ʛʨʫʧʧʝ ʩ 6,5ï7,5 ʯ ʩʥʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ HbA1c ʩʦʩʪʘʚʠʣ 5,84% Ñ 0,29. ʊʦʣʴʢʦ ʫ 11,5% ʧʘʮʠ-
ʝʥʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ HbA1c ʚʳʰʝ 6,4% (ʨ<0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ). 

ð ɺ ʛʨʫʧʧʝ ʩ >7,5 ʯ ʩʥʘ ʫʨʦʚʝʥʴ HbA1c ʧʦʚʳʩʠʣʩʷ ʜʦ 6,03% Ñ 0,31. ʇʦʚʳʰʝʥʠʝ HbA1c ʚʳʰʝ 
6,4% ʦʪʤʝʯʝʥʦ ʫ 19,4% ʧʘʮʠʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ HbA1c ʠ ʨʠʩʢ ʧʝʨʝʭʦʜʘ ʚ ʜʠʘʙʝʪʠʯʝʩʢʫʶ ʟʦʥʫ ʥʘʙʣʶʜʘ-
ʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʢʨʘʱʸʥʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʥʘ. ɺ ʛʨʫʧʧʝ ʩ ʠʟʙʳʪʦʯʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-
ʩʪʴʶ ʩʥʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʭʫʜʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʪʠ-
ʤʘʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʨ=0,003). 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʚʳʷʚʣʝʥʘ U-ʦʙʨʘʟʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʥʘ ʠ ʫʨʦʚʥʝʤ 
HbA1c (r=0,41; p<0,001), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʚʣʠʷʥʠʠ ʢʘʢ ʜʝʬʠʮʠʪʘ, 
ʪʘʢ ʠ ʠʟʙʳʪʢʘ ʩʥʘ ʥʘ ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʚʦʟʨʘʩʪ, ʧʦʣ, ʠʥʜʝʢʩ 
ʤʘʩʩʳ ʪʝʣʘ ʠ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʥʘ ʩʦ-
ʭʨʘʥʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ (ɓ=0,36; p<0,001). 

ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʣʦʭʠʤ ʢʘʯʝʩʪʚʦʤ ʩʥʘ (ʧʦ ʰʢʘʣʝ PSQI >8 ʙʘʣʣʦʚ) ʧʦʢʘ-
ʟʘʪʝʣʠ HbA1c ʙʳʣʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,18% ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ ʩʥʘ, ʥʝʟʘʚʠʩʠʤʦ 
ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ. 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ ʦʢʘ-
ʟʳʚʘʝʪ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʜʠʘʙʝʪʦʤ. ʆʧʪʠʤʘʣʴʥʘʷ ʧʨʦ-
ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʥʘ (6,5ï7,5 ʯʘʩʦʚ) ʘʩʩʦʮʠʠʨʦʚʘʣʘʩʴ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ HbA1c ʠ ʙʦʣʝʝ 
ʥʠʟʢʠʤ ʨʠʩʢʦʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂʘʢ ʜʝʬʠʮʠʪ (<6,5 ʯ), ʪʘʢ ʠ ʠʟʙʳʪʦʢ (>7,5 ʯ) ʩʥʘ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ HbA1c ʠ 
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ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʚ ʜʠʘʙʝʪʠʯʝʩʢʫʶ ʟʦʥʫ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʩʥʘ ʷʚʣʷʝʪʩʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʦʮʝʥʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʨʝʞʠʤʘ ʩʥʘ ʚ 
ʩʦʩʪʘʚ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝ-
ʜʠʘʙʝʪʦʤ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʩʣʝʜʫʝʪ ʨʘʩʰʠʨʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʚʢʣʶʯʝʥʠʝʤ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʛʦ ʵʪʘʧʘ ʧʦ 
ʥʦʨʤʘʣʠʟʘʮʠʠ ʩʥʘ. 
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ǡǪǧǾǬǧǤ ǮǯǭǵǤǰǰǟ ǦǟǫǭǯǟǥǧǡǟǬǧǾ Ǭǟ 
ǮǭǩǟǦǟǱǤǪǧ ǩǟǶǤǰǱǡǟ ǫǾǰǟ ǣǧǩǧǴ 
ǥǧǡǭǱǬǺǴ  

ǡȍȊȉȍȁǿ ǟȊȇȌǿ ǣȋȇȑȏȇȄȁȌǿ 
ʩʪʫʜʝʥʪ ʙʘʢʘʣʘʚʨʠʘʪʘ 

ʌɻɹʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʌʝʜʦʨʝʥʢʦ ʊʘʪʴʷʥʘ ɺʘʣʝʨʠʝʚʥʘ 
ʢʘʥʜʠʜʘʪ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɼʣʠʪʝʣʴʥʘʷ ʟʘʤʦʨʦʟʢʘ ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʦʚʦʡ ʟʘʤʦ-

ʨʦʟʢʠ ʧʨʦʠʩʭʦʜʠʪ ʩʠʣʴʥʘʷ ʧʦʪʝʨʷ ʚʣʘʛʠ, ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ ʠ ʧʦʨ-
ʯʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʦʜʫʢʪʝ. ɼʘʞʝ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʦʭʨʘʥʷʝʪʩʷ 
ʘʢʪʠʚʥʦʩʪʴ ʧʩʠʭʨʦʬʠʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʫʰʘʶʪ ʙʝʣʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠ 
ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʦʨʯʫ ʧʨʦʜʫʢʪʘ. ʆʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʤʠ ʦʢʘʟʳʚʘʶʪʩʷ ʤʷʩʦ ʢʦʩʫʣʠ, 
ʠʟʶʙʨʷ ʠ ʣʦʩʷ ʠʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʪʢʘʥʝʚʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʪʨʝʭ ʚʠʜʦʚ ʧʨʦ-

ɹʦʦʧʫʙʯʡʸ: ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʪʨʝʭ ʚʠʜʦʚ ʤʷʩʘ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʜʦʙʳʪʳʭ 
ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʩʣʝ 12 ʤʝʩʷʮʝʚ ʭʨʘʥʝʥʠʷ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝ-
ʥʳ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʟʢʦʚ-
ʦʪʧʝʯʘʪʢʦʚ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚʩʝ ʧʨʦʘʥʘʣʠʟʠ-
ʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʫʪʨʘʪʠʣʠ ʧʨʠʟʥʘʢʠ ʩʚʝʞʝʩʪʠ ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝ-
ʩʪʚʘ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʭʫʜʰʝʥʠʠ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʚʠʜʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʘʤʦʨʘʞʠʚʘʥʠʝ, ʜʠʢʠʝ ʞʠʚʦʪʥʳʝ, ʤʷʩʦ, ʢʘʯʝʩʪʚʦ. 
 

THE EFFECT OF THE FREEZING PROCESS ON THE QUALITY OF WILD ANIMAL MEAT 
 

Volkova Alina Dmitrievna 
 

Scientific adviser: Fedorenko Tatyana Valerievna 
 
Abstract: A comprehensive study was conducted on the quality of three types of wild animal meat harvested 
in the Amur region after 12 months of frozen storage. In the course of the work, the following were performed: 
organoleptic assessment, physico-chemical analysis, microscopic examination of fingerprint smears and lumi-
nescent analysis. The results of the examination show that all the analyzed samples have lost their signs of 
freshness and do not meet the established quality standards for meat products. This study allows us to con-
clude that there is a significant deterioration in the consumer properties of products during prolonged storage 
in frozen form. 
Keywords: freezing, wild animals, meat, quality. 
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ʤʳʩʣʦʚʳʭ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 1): ʢʦʩʫʣʷ (Capreolus pygargus); ʠʟʶʙʨʴ (Cervus 
canadensis xanthopygus); ʣʦʩʴ (Alces alces). ʇʝʨʚʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʘʧʨʝʣʝ 2024 
ʛʦʜʘ [5], ʧʦʚʪʦʨʥʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʨʦʚʥʦ ʯʝʨʝʟ ʛʦʜ ʚ ʘʧʨʝʣʝ 2025 ʛʦʜʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʮʦʚ ʤʷʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʶʱʠʡ: ʦʨʛʘʥʦʣʝʧʪʠ-
ʯʝʩʢʠʡ ʘʥʘʣʠʟ [2], ʤʠʢʨʦʩʢʦʧʠʶ ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ [3], ʦʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ (pH) [4] ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠ-
ʢʘʤ: ʧʨʦʙʫ ʚʘʨʢʦʡ, ʨʝʘʢʮʠʶ ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʃʳ-
ʢʘʩʦʚʦʡ ʀ.ɸ., 2022) [1]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʨʘʚʥʠʚʘʣʠ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʨʘ-
ʙʦʪʦʡ ɺʦʣʢʦʚʦʡ ɸ.ɼ. ʠ ʌʝʜʦʨʝʥʢʦ ʊ.ɺ., ʧʦʩʚʷʱʝʥʥʦʡ ʦʮʝʥʢʝ ʩʚʝʞʝʩʪʠ ʤʷʩʘ ʧʨʦʤʳʩʣʦʚʳʭ ʞʠʚʦʪʥʳʭ [5].   

 

 
ʉʡʪ. 1. ʇʚʩʙʠʯʴ ʥʸʪʙ 

 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʣʝ 12 ʤʝʩʷʮʝʚ ʟʘʤʦʨʦʟʢʠ: 
ʇʦʜ ʚʣʠʷʥʠʝʤ ʜʣʠʪʝʣʴʥʦʡ ʟʘʤʦʨʦʟʢʠ (ʪʘʙʣ. 1) ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʮʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʘ ˉ1 ʤʝ-

ʩʪʘʤʠ ʫʚʣʘʞʥʝʥʘ, ʩʣʝʛʢʘ ʣʠʧʢʘʷ, ʧʦʪʝʤʥʝʚʰʘʷ. ʆʙʨʘʟʮʦʚ ˉ2 ʠ ˉ3 ʩʠʣʴʥʦ ʧʦʜʩʦʭʰʘʷ, ʧʦʢʨʳʪʘʷ ʩʣʠ-
ʟʴʶ ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. 

ʄʳʰʮʳ ʥʘ ʨʘʟʨʝʟʝ ʚʩʝʭ ʧʨʦʙ ʚʣʘʞʥʳʝ, ʦʩʪʘʚʣʷʶʪ ʚʣʘʞʥʦʝ ʧʷʪʥʦ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ, 
ʣʠʧʢʠʝ, ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʝʟʘ ʩʪʝʢʘʝʪ ʤʫʪʥʳʡ ʤʷʩʥʦʡ ʩʦʢ. 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʥʘ ʨʘʟʨʝʟʝ - ʤʷʩʦ ʜʨʷʙʣʦʝ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ ʧʘʣʴʮʝʤ ʷʤʢʘ ʥʝ ʚʳ-
ʨʘʚʥʠʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ. 

ɿʘʧʘʭ ʢʠʩʣʳʡ, ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʦʙʨʘʟʮʦʚ ˉ1,2,3. 
ɹʫʣʴʦʥ ʤʫʪʥʳʡ, ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʣʦʧʴʝʚ, ʩ ʨʝʟʢʠʤ, ʥʝʧʨʠʷʪʥʳʤ ʟʘʧʘʭʦʤ ʚ ʪʨʸʭ ʠʩʩʣʝʜʫ-

ʝʤʳʭ ʦʙʨʘʟʮʘʭ, pH ʦʙʨʘʟʮʘ ˉ1 ï 7,0; ˉ2 ï 6,7; ˉ3 ï 6,5. 
 

ʋʙʚʤʡʯʙ 1 
ʉʞʠʬʤʵʫʙʫʴ ʧʩʜʙʦʧʤʞʨʫʡʰʞʪʣʧʜʧ ʡʪʪʤʞʝʧʛʙʦʡʸ 

 
ɺʥʝʰʥʠʡ ʚʠʜ ʠ 
ʮʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʄʳʰʮʳ ʥʘ ʨʘʟʨʝʟʝ ʂʦʥʩʠʩʪʝʥʮʠʷ ɿʘʧʘʭ 
ʇʨʦʟʨʘʯʥʦʩʪʴ ʠ 
ʘʨʦʤʘʪ ʙʫʣʴʦʥʘ 

pH 

ʆʙʨʘʟʝʮ 
ˉ1 

ʄʝʩʪʘʤʠ  
ʫʚʣʘʞʥʝʥʘ, ʩʣʝʛʢʘ 

ʣʠʧʢʘʷ,  
ʧʦʪʝʤʥʝʚʰʘʷ. 

ɺʣʘʞʥʳʝ, ʦʩʪʘʚʣʷʶʪ 
ʚʣʘʞʥʦʝ ʧʷʪʥʦ ʥʘ 
ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 

 ʙʫʤʘʛʝ, ʣʠʧʢʠʝ, ʢʨʘʩ-
ʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, 
ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʨʝʟʘ 

ʩʪʝʢʘʝʪ  
ʤʫʪʥʳʡ ʤʷʩʥʦʡ ʩʦʢ. 

ʅʘ ʨʘʟʨʝʟʝ ʤʷʩʦ 
ʜʨʷʙʣʦʝ, 

 ʦʙʨʘʟʫʶʱʘʷʩʷ 
ʧʨʠ  

ʥʘʜʘʚʣʠʚʘʥʠʠ 
ʧʘʣʴʮʝʤ ʷʤʢʘ ʥʝ 
ʚʳʨʘʚʥʠʚʘʝʪʩʷ. 

. 

ɿʘʧʘʭ 
ʢʠʩʣʳʡ 

ʄʫʪʥʳʡ,  
ʩ ʙʦʣʴʰʠʤ  
ʢʦʣʠʯʝʩʪʚʦʤ 
ʭʣʦʧʴʝʚ, ʩ  
ʨʝʟʢʠʤ,  
ʥʝʧʨʠʷʪʥʳʤ  
ʟʘʧʘʭʦʤ. 

. 

7,0 

ʆʙʨʘʟʝʮ 
ˉ2 

ʉʠʣʴʥʦ  
ʧʦʜʩʦʭʰʘʷ,  

ʧʦʢʨʳʪʘʷ ʩʣʠʟʴʶ 
ʩʝʨʦʚʘʪʦ- 

ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝ-
ʪʘ. 

6,7 

ʆʙʨʘʟʝʮ 
ˉ3 

6,5 

 
ʄʠʢʨʦʩʢʦʧʠʷ ʤʘʟʢʦʚ-ʦʪʧʝʯʘʪʢʦʚ (ʪʘʙʣ. 2) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʦʩʣʝ 

ʛʦʜʦʚʦʛʦ ʭʨʘʥʝʥʠʷ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ ʙʦʣʝʝ 30 ʤʠʢʨʦʙʥʳʭ ʪʝʣ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʩʚʝʞʝʩʪʠ ʦʙʨʘʟʮʦʚ. 
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ʋʙʚʤʡʯʙ 2 
ʉʞʠʬʤʵʫʙʫʴ ʥʙʠʣʧʛ-ʧʫʨʞʰʙʫʣʧʛ 

 ʆʙ ʨʧʛʞʩʮʦʧʪʫʡ ɻ ʜʤʬʚʧʣʡʮ ʪʤʧʸʮ 
ʃʧʤʡʰʞʪʫʛʧ  

ʥʡʣʩʧʚʦʴʮ ʫʞʤ ʦʙ  
ʨʧʛʞʩʮʦʧʪʫʡ 

ʃʧʤʡʰʞʪʫʛʧ  
ʥʡʣʩʧʚʦʴʮ ʫʞʤ ʛ 
ʜʤʬʚʧʣʡʮ ʪʤʧʸʮ 

ʇʚʩʙʠʞʯ 
ˊ1 

  

>30 >30 
ʇʚʩʙʠʞʯ 
ˊ2 

  

ʇʚʩʙʠʞʯ 
ˊ3 

  

 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʢʮʠʠ ʥʘ ʧʨʦʜʫʢʪʳ ʧʝʨʚʠʯʥʦʛʦ ʙʝʣʢʦʚʦʛʦ ʨʘʩʧʘʜʘ ʩ ʩʝʨʥʦʢʠʩʣʦʡ ʤʝʜʴʶ ʚ ʧʝʨ-

ʚʦʤ ʦʙʨʘʟʮʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʤʫʪʥʝʥʠʝ ʩ ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜʢʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʦʤʥʠʪʝʣʴʥʦʡ 
ʩʚʝʞʝʩʪʠ ʦʙʨʘʟʮʘ, ʘ ʚ ʪʨʝʪʴʝʤ ʦʙʨʘʟʮʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʭʣʦʧʴʝʚ, ʚʳʧʘʜʘʶʱʠʭ ʚ 
ʦʩʘʜʦʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʩʚʝʞʝʩʪʠ ʦʙʨʘʟʮʘ [1].  

ʇʨʦʚʝʜʝʥʥʳʡ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʮʚʝʪ ʚʩʝʭ ʧʨʦʙ ʧʨʠʦʙʨʸʣ ʟʝʣʝʥʦʚʘʪʦ-
ʛʦʣʫʙʦʡ ʦʪʪʝʥʦʢ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʩʚʝʞʝʩʪʠ ʦʙʨʘʟʮʦʚ (ʨʠʩ. 2). 

 

 
ʉʡʪ. 2. ʉʞʠʬʤʵʫʙʫʴ ʤʷʥʡʦʞʪʯʞʦʫʦʧʜʧ ʙʦʙʤʡʠʙ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ ʚ ʟʘʤʦʨʦʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʝʪ ʧʦʪʨʝ-
ʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʷʩʘ ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʢʦʩʫʣʠ, ʠʟʶʙʨʷ ʠ 
ʣʦʩʷ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʛʦʜʠʯʥʦʡ ʟʘʤʦʨʦʟʢʝ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 
ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʦʪʝʨʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʧʨʦʜʫʢʪʘ. ʈʝʟʫʣʴʪʘʪʳ 
ʤʠʢʨʦʩʢʦʧʠʠ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʜʠʣʠ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʥʠʟʢʦ-
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʭʨʘʥʝʥʠʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʝʞʝʩʪʴ ʤʷʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʨʦʢʦʚ ʟʘʤʦʨʦʟʢʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʠʟ ʜʠʯʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. çɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ. ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʀ. ɸ. ʃʳʢʘʩʦʚʘ, ɺ. ɸ. ʂʨʳʛʠʥ, ʀ. ɺ. ɹʝʟʠʥʘ, ʀ. 
ɸ. ʉʦʣʷʥʩʢʘʷ. ð 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ð ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ : ʃʘʥʴ, 2022. ð 304 ʩ. 

2. ɻʆʉʊ 7269-2015 ʄʷʩʦ. ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 
ʩʚʝʞʝʩʪʠ. 

3. ɻʆʉʊ 23392-2016 ʄʷʩʦ. ʄʝʪʦʜʳ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʚʝʞʝʩʪʠ. 
4. ɻʆʉʊ ʈ 51478-99 ʄʷʩʦ ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ. ʂʦʥʪʨʦʣʴʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ (pH). 
5. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩʚʝʞʝʩʪʠ ʤʷʩʘ ʧʨʦʤʳʩʣʦʚʳʭ ʞʠʚʦʪʥʳʭ / ɸ.ɼ. ɺʦʣʢʦʚʘ, ʊ.ɺ. ʌʝʜʦʨʝʥʢʦ 

// ʄʦʣʦʜʝʞʴ XXI ʚʝʢʘ: ʰʘʛ ʚ ʙʫʜʫʱʝʝ: ʤʘʪʝʨʠʘʣʳ XXV ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 
(22 ʤʘʷ 2024 ʛ., ɹʣʘʛʦʚʝʱʝʥʩʢ). ï ɹʣʘʛʦʚʝʱʝʥʩʢ: ʌɻɹʆʋ ɺʆ ɸʤʫʨʩʢʘʷ ɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, 2024. ï 
ʉ. 
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ǲǣǩ 57 

RED DEAD REDEMPTION 08 ǷǤǣǤǡǯ* 
ǯǟǦǣǤǪǧǡǷǧǨ ǧǢǯǭǡǲǽ ǧǬǣǲǰǱǯǧǽ Ǭǟ 
©ǣǭ¹ ǧ ©ǮǭǰǪǤ¹ 

ǯǿȈȐ ǰȑȄȎǿȌ ǟȊȄȉȐȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷè 
 

 
ɺ ʦʢʪʷʙʨʝ 2018 ʛʦʜʘ ʠʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ ʟʘʤʝʨʣʘ: Rockstar Games ʚʳʧʫʩʪʠʣʠ Red Dead 

Redemption 2 ð ʠʛʨʫ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʥʝ ʧʨʦʩʪʦ ʧʨʦʜʦʣʞʝʥʠʝʤ ʢʫʣʴʪʦʚʦʛʦ ʚʝʩʪʝʨʥʘ 2010 ʛʦʜʘ, ʥʦ ʠ ʥʦ-
ʚʳʤ ʵʪʘʣʦʥʦʤ ʜʣʷ ʞʘʥʨʘ ʠʛʨ ʩ ʦʪʢʨʳʪʳʤ ʤʠʨʦʤ. ʉʧʫʩʪʷ ʩʝʤʴ ʣʝʪ ʨʘʟʨʘʙʦʪʢʠ, ʩ ʙʶʜʞʝʪʦʤ, ʧʦ ʩʣʫʭʘʤ, 
ʧʨʝʚʳʰʘʶʱʠʤ 500 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ, ʠ ʢʦʤʘʥʜʦʡ ʠʟ ʪʳʩʷʯ ʯʝʣʦʚʝʢ, RDR2 ʚʦʨʚʘʣʘʩʴ ʥʘ ʨʳʥʦʢ, ʟʘ-
ʚʦʝʚʘʚ ʩʝʨʜʮʘ ʢʨʠʪʠʢʦʚ ʠ ʠʛʨʦʢʦʚ. ʆʜʥʘʢʦ ʫʩʧʝʭ ʠʛʨʳ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʩʧʦʨʘʤʠ: ʦʜʥʠ ʥʘʟʳʚʘʣʠ ʝʸ ʚʝ-
ʣʠʯʘʡʰʠʤ ʜʦʩʪʠʞʝʥʠʝʤ ʠʥʜʫʩʪʨʠʠ, ʜʨʫʛʠʝ ʢʨʠʪʠʢʦʚʘʣʠ ʟʘ ʤʝʜʣʝʥʥʳʡ ʪʝʤʧ ʠ ʛʨʦʤʦʟʜʢʦʩʪʴ. 

Red Dead Redemption 2 ð ɻ ʪʦ ʠʩʪʦʨʠʷ, ʥʘʯʘʚʰʘʷʩʷ ʟʘʜʦʣʛʦ ʜʦ ʝʸ ʚʳʭʦʜʘ. Rockstar Games, ʩʪʫʜʠʷ, 
ʠʟʚʝʩʪʥʘʷ ʩʚʦʠʤ ʧʝʨʬʝʢʮʠʦʥʠʟʤʦʤ ʠ ʪʘʢʠʤʠ ʭʠʪʘʤʠ, ʢʘʢ Grand Theft Auto V, ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʩʦʙʦʡ ʘʤ-
ʙʠʮʠʦʟʥʫʶ ʮʝʣʴ: ʩʦʟʜʘʪʴ ʥʝ ʧʨʦʩʪʦ ʠʛʨʫ, ʘ ʞʠʚʦʡ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʜʝʪʘʣʴ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ. ɼʝʡ-
ʩʪʚʠʝ RDR2 ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʚ 1899 ʛʦʜʫ, ʚ ʵʧʦʭʫ ʟʘʢʘʪʘ ɼʠʢʦʛʦ ɿʘʧʘʜʘ, ʠ ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʙʘʥʜʝ ɺʘʥ ʜʝʨ 
ʃʠʥʜʝ, ʚʦʟʛʣʘʚʣʷʝʤʦʡ ʭʘʨʠʟʤʘʪʠʯʥʳʤ ɼʘʪʯʝʤ, ʠ ʝʸ ʯʣʝʥʝ ɸʨʪʫʨʝ ʄʦʨʛʘʥʝ. ʀʛʨʦʢʫ ʧʨʝʜʩʪʦʠʪ ʧʝʨʝʞʠʪʴ 
ʵʧʠʯʝʩʢʫʶ ʩʘʛʫ ʦ ʯʝʩʪʠ, ʧʨʝʜʘʪʝʣʴʩʪʚʝ ʠ ʚʳʞʠʚʘʥʠʠ ʚ ʤʠʨʝ, ʢʦʪʦʨʳʡ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʛʨʳ ʥʘʯʘʣʘʩʴ ʚʩʢʦʨʝ ʧʦʩʣʝ ʚʳʭʦʜʘ ʧʝʨʚʦʡ Red Dead Redemption ʚ 2010 ʛʦʜʫ. 
Rockstar ʦʙʲʝʜʠʥʠʣʘ ʫʩʠʣʠʷ ʚʩʝʭ ʩʚʦʠʭ ʩʪʫʜʠʡ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʨʦʝʢʪ ʥʝʚʠʜʘʥʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʇʦ ʜʘʥ-
ʥʳʤ ʠʥʩʘʡʜʝʨʦʚ, ʚ ʧʠʢʦʚʳʝ ʤʦʤʝʥʪʳ ʥʘʜ ʠʛʨʦʡ ʨʘʙʦʪʘʣʦ ʙʦʣʝʝ 2000 ʯʝʣʦʚʝʢ. ʂʦʤʘʥʜʘ ʫʜʝʣʠʣʘ ʚʥʠ-
ʤʘʥʠʝ ʢʘʞʜʦʡ ʤʝʣʦʯʠ: ʦʪ ʘʥʠʤʘʮʠʠ ʣʦʰʘʜʝʡ ʜʦ ʨʝʘʢʮʠʠ NPC ʥʘ ʜʝʡʩʪʚʠʷ ʠʛʨʦʢʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ɸʨ-
ʪʫʨ ʄʦʨʛʘʥ ʜʘʚʥʦ ʥʝ ʤʳʣʩʷ, ʧʨʦʭʦʞʠʝ ʤʦʛʫʪ ʥʘʯʘʪʴ ʤʦʨʱʠʪʴʩʷ, ʧʨʦʭʦʜʷ ʤʠʤʦ. ʌʣʦʨʘ ʠ ʬʘʫʥʘ ʤʠʨʘ 
ʧʨʦʨʘʙʦʪʘʥʳ ʩ ʪʘʢʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ, ʯʪʦ ʠʛʨʦʢʠ ʩʨʘʚʥʠʚʘʣʠ ʦʪʢʨʳʪʳʡ ʤʠʨ RDR2 ʩ ʩʠʤʫʣʷʪʦʨʦʤ ʧʨʠʨʦ-
ʜʳ. 

ɹʦʦʧʫʙʯʡʸ: ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʠʩʩʣʝʜʫʝʪ ʬʝʥʦʤʝʥ Red Dead Redemption 2 ð ʠʛʨʳ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʵʪʘʣʦ-
ʥʦʤ ʜʣʷ ʞʘʥʨʘ ʦʪʢʨʳʪʦʛʦ ʤʠʨʘ ʠ ʚʳʟʚʘʣʘ ʙʫʨʥʳʝ ʜʠʩʢʫʩʩʠʠ ʩʨʝʜʠ ʠʛʨʦʢʦʚ. ʀʩʩʣʝʜʫʝʪʩʷ ʧʫʪʴ ʩʦʟʜʘʥʠʷ 
ʰʝʜʝʚʨʘ Rockstar Games, ʦʪ ʘʤʙʠʮʠʦʟʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʪʨʠʫʤʬʘʣʴʥʦʛʦ ʨʝʣʠʟʘ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʳʝ 
ʬʘʢʪʦʨʳ ʝʸ ʫʩʧʝʭʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Rockstar, RDR, ʚʠʜʝʦʠʛʨʳ, ʠʩʢʫʩʩʪʚʦ, ʢʫʣʴʪʫʨʘ. 
 

RED DEAD REDEMPTION 2: A MASTERPIECE THAT DIVIDED THE GAMING INDUSTRY INTO 
"BEFORE" AND "AFTER" 

Rais Stepan Alekseevich 
 

Abstract: This article explores the phenomenon of Red Dead Redemption 2, a game that has become a 
benchmark for the openðworld genre and has sparked heated discussions among players. The author ex-
plores the path of creating a Rockstar Games masterpiece, from ambitious development to a triumphant re-
lease, as well as the key factors of its success. 
Keywords: Rockstar, RDR, video games, art, culture. 
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ʈʝʣʠʟ Red Dead Redemption 2 ʩʦʩʪʦʷʣʩʷ 26 ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ʥʘ PlayStation 4 ʠ Xbox One. ʀʛʨʘ 
ʤʛʥʦʚʝʥʥʦ ʧʦʣʫʯʠʣʘ ʚʦʩʪʦʨʞʝʥʥʳʝ ʦʪʟʳʚʳ ʢʨʠʪʠʢʦʚ. ʅʘ Metacritic ʝʸ ʨʝʡʪʠʥʛ ʩʦʩʪʘʚʠʣ 97 ʠʟ 100 ð 
ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʚ ʠʩʪʦʨʠʠ. ɾʫʨʥʘʣʠʩʪʳ ʭʚʘʣʠʣʠ ʢʠʥʝʤʘʪʦʛʨʘʬʠʯʥʫʶ ʧʦʩʪʘʥʦʚʢʫ, ʧʨʦʨʘʙʦʪʢʫ 
ʧʝʨʩʦʥʘʞʝʡ ʠ ʦʪʢʨʳʪʳʡ ʤʠʨ, ʢʦʪʦʨʳʡ ʢʘʟʘʣʩʷ ʞʠʚʳʤ. IGN ʥʘʟʚʘʣʘ ʠʛʨʫ çʦʜʥʦʡ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʚ ʠʩʪʦ-
ʨʠʠè, ʘ GameSpot ʦʪʤʝʪʠʣʘ, ʯʪʦ Rockstar ʩʦʟʜʘʣʘ çʥʝ ʧʨʦʩʪʦ ʠʛʨʫ, ʘ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʩʢʫʩʩʪʚʘè. ɺ ʧʝʨ-
ʚʳʝ ʪʨʠ ʜʥʷ ʧʨʦʜʘʞ RDR2 ʟʘʨʘʙʦʪʘʣʘ 725 ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ, ʩʪʘʚ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʫʩʧʝʰʥʳʭ ʨʘʟ-
ʚʣʝʢʘʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚʩʝʭ ʚʨʝʤʸʥ. 

ʋʩʧʝʭ Red Dead Redemption 2 ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, 
ʵʪʦ ʝʸ ʢʠʥʝʤʘʪʦʛʨʘʬʠʯʥʘʷ ʧʦʜʘʯʘ. ʉʶʞʝʪ ʠʛʨʳ ʥʘʧʦʤʠʥʘʝʪ ʬʠʣʴʤʳ ʂʚʝʥʪʠʥʘ ʊʘʨʘʥʪʠʥʦ: ʜʦʣʛʠʝ ʜʠʘ-
ʣʦʛʠ, ʢʦʣʦʨʠʪʥʳʝ ʧʝʨʩʦʥʘʞʠ ʠ ʥʘʧʨʷʞʸʥʥʳʝ ʢʦʥʬʣʠʢʪʳ, ʜʦʩʪʠʛʘʶʱʠʝ ʢʫʣʴʤʠʥʘʮʠʠ ʚ ʜʨʘʤʘʪʠʯʥʳʭ 
ʤʦʤʝʥʪʘʭ. ʀʩʪʦʨʠʷ ɸʨʪʫʨʘ ʄʦʨʛʘʥʘ, ʯʝʣʦʚʝʢʘ, ʨʘʟʨʳʚʘʶʱʝʛʦʩʷ ʤʝʞʜʫ ʚʝʨʥʦʩʪʴʶ ʙʘʥʜʝ ʠ ʩʦʙʩʪʚʝʥ-
ʥʳʤʠ ʤʦʨʘʣʴʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʪʨʦʥʫʣʘ ʤʠʣʣʠʦʥʳ ʠʛʨʦʢʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʪʢʨʳʪʳʡ ʤʠʨ RDR2 ʩʪʘʣ ʥʦʚʳʤ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʠʥʜʫʩʪʨʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʠʛʨ, 
ʛʜʝ NPC ʩʫʱʝʩʪʚʫʶʪ ʣʠʰʴ ʜʣʷ ʜʝʢʦʨʘ, ʚ RDR2 ʢʘʞʜʳʡ ʧʝʨʩʦʥʘʞ ʠʤʝʝʪ ʨʘʩʧʠʩʘʥʠʝ: ʬʝʨʤʝʨʳ ʨʘʙʦʪʘ-
ʶʪ ʚ ʧʦʣʷʭ, ʛʦʨʦʞʘʥʝ ʭʦʜʷʪ ʚ ʩʘʣʫʥʳ, ʘ ʙʘʥʜʠʪʳ ʫʩʪʨʘʠʚʘʶʪ ʟʘʩʘʜʳ. ʀʛʨʦʢ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 
ʤʠʨʦʤ ʥʘ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʤ ʫʨʦʚʥʝ: ʦʪ ʦʭʦʪʳ ʥʘ ʞʠʚʦʪʥʳʭ ʜʦ ʦʛʨʘʙʣʝʥʠʷ ʧʦʝʟʜʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʠʛʨʘ ʧʨʝʜʣʦʞʠʣʘ ʛʣʫʙʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʛʨʫʞʝʥʠʷ. ʄʝʭʘʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʯʠʩʪʠʪʴ ʦʨʫʞʠʝ, ʢʦʨʤʠʪʴ ʣʦʰʘʜʴ ʠʣʠ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ɸʨʪʫʨʘ, ʩʦʟʜʘʚʘʣʠ ʦʱʫʱʝʥʠʝ ʨʝʘʣʴʥʦʩʪʠ. 
ɼʘʞʝ ʪʘʢʠʝ ʤʝʣʦʯʠ, ʢʘʢ ʬʠʟʠʢʘ ʣʦʰʘʜʠ, ʢʦʪʦʨʘʷ ʦʱʫʱʘʝʪʩʷ çʞʠʚʦʡè ʚ ʩʨʘʚʥʝʥʠʠ ʩ çʇʣʦʪʚʦʡè ʠʟ 
ɺʝʜʴʤʘʢ 3, ʚʳʟʳʚʘʣʠ ʚʦʩʪʦʨʛ ʫ ʠʛʨʦʢʦʚ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʩʜʝʣʘʣʠ RDR2 ʥʝ ʧʨʦʩʪʦ ʠʛʨʦʡ, ʘ ʩʠʤʫʣʷʪʦʨʦʤ 
ʞʠʟʥʠ ʥʘ ɼʠʢʦʤ ɿʘʧʘʜʝ. 

ʅʘʢʦʥʝʮ, RDR2 ʩʪʘʣʘ ʢʫʣʴʪʫʨʥʳʤ ʬʝʥʦʤʝʥʦʤ. ʆʥʘ ʧʦʣʫʯʠʣʘ ʤʥʦʞʝʩʪʚʦ ʥʘʛʨʘʜ, ʚʢʣʶʯʘʷ çʀʛʨʫ 
ʛʦʜʘè ʥʘ The Game Awards 2018. ʉʦʦʙʱʝʩʪʚʦ ʠʛʨʦʢʦʚ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʣʦ ʠʛʨʫ ʥʘ ʬʦʨʫʤʘʭ, ʩʦʟʜʘʚʘʣʦ 
ʤʝʤʳ ʠ ʜʝʣʠʣʦʩʴ ʠʩʪʦʨʠʷʤʠ ʦ ʩʣʫʯʘʡʥʳʭ ʚʩʪʨʝʯʘʭ ʚ ʦʪʢʨʳʪʦʤ ʤʠʨʝ. ɼʘʞʝ ʩʧʫʩʪʷ ʛʦʜʳ ʧʦʩʣʝ ʨʝʣʠʟʘ 
RDR2 ʦʩʪʘʸʪʩʷ ʚ ʪʦʧʘʭ ʧʨʦʜʘʞ ʠ ʧʨʦʜʦʣʞʘʝʪ ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ ʠʛʨʦʢʦʚ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʇʂ 
ʚ 2019 ʛʦʜʫ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʨʠʫʤʬ, Red Dead Redemption 2 ʥʝ ʠʟʙʝʞʘʣʘ ʢʨʠʪʠʢʠ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʦʙʲʝʢʪʦʚ 
ʥʝʜʦʚʦʣʴʩʪʚʘ ʩʪʘʣʘ ʝʸ ʥʝʪʦʨʦʧʣʠʚʦʩʪʴ. Rockstar ʩʦʟʥʘʪʝʣʴʥʦ ʚʳʙʨʘʣʘ ʤʝʜʣʝʥʥʳʡ, ʩʦʟʝʨʮʘʪʝʣʴʥʳʡ 
ʪʝʤʧ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʨʝʘʣʠʟʤ ʠ ʧʦʛʨʫʞʝʥʠʝ. ʆʜʥʘʢʦ ʜʣʷ ʤʥʦʛʠʭ ʠʛʨʦʢʦʚ ʵʪʦ ʩʪʘʣʦ ʧʨʦʙʣʝʤʦʡ. ɼʦʣ-
ʛʠʝ ʧʦʝʟʜʢʠ ʚʝʨʭʦʤ, ʤʝʜʣʝʥʥʳʝ ʘʥʠʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʙʦʨʝ ʣʫʪʘ ʠʣʠ ʩʥʷʪʠʠ ʰʢʫʨʳ ʩ ʞʠʚʦʪʥʳʭ) ʠ 
ʟʘʪʷʥʫʪʳʝ ʢʘʪ-ʩʮʝʥʳ ʨʘʟʜʨʘʞʘʣʠ ʪʝʭ, ʢʪʦ ʧʨʠʚʳʢ ʢ ʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʤ ʠʛʨʘʤ. 

ʅʘ ʬʦʨʫʤʘʭ, ʪʘʢʠʭ ʢʘʢ DTF ʠ LiveJournal, ʠʛʨʦʢʠ ʞʘʣʦʚʘʣʠʩʴ, ʯʪʦ RDR2 ʪʨʝʙʫʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 
ʚʨʝʤʝʥʠ. ʆʜʠʥ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʠʩʘʣ: çɿʘʯʝʤ ʚʩʸ ʜʝʣʘʪʴ ʪʘʢʠʤ ʤʝʜʣʝʥʥʳʤ? ɺ ɺʝʜʴʤʘʢ 3 ʣʫʪ ʩʦʙʠʨʘʝʪ-
ʩʷ ʤʛʥʦʚʝʥʥʦ, ʠ ʵʪʦ ʥʝ ʤʝʰʘʝʪ ʧʦʛʨʫʞʝʥʠʶè. ɼʨʫʛʠʝ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʩʶʞʝʪ, ʭʦʪʷ ʠ ʤʦʱʥʳʡ, ʧʦʨʦʡ ʪʝʨʷ-
ʝʪʩʷ ʠʟ-ʟʘ ʦʙʠʣʠʷ ʧʦʙʦʯʥʳʭ ʢʚʝʩʪʦʚ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʢʘʞʫʪʩʷ ʬʠʣʣʝʨʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʤʠʩʩʠʠ, ʩʪʨʦʛʦ 
ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʦ ʚʨʝʤʝʥʠ, ʢʦʥʪʨʘʩʪʠʨʦʚʘʣʠ ʩ ʦʙʱʠʤ ʤʝʜʠʪʘʪʠʚʥʳʤ ʪʝʤʧʦʤ, ʚʳʟʳʚʘʷ ʯʫʚʩʪʚʦ ʜʠʩʩʦ-
ʥʘʥʩʘ. 

ɽʱʸ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʛʨʦʢʦʚ ʩʪʘʣʘ ʛʨʦʤʦʟʜʢʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʙʦ-
ʣʝʝ ʧʣʘʚʥʳʤʠ ʤʝʭʘʥʠʢʘʤʠ ɺʝʜʴʤʘʢ 3 ʠʣʠ Assassinôs Creed Odyssey, ʫʧʨʘʚʣʝʥʠʝ ʚ RDR2 ʦʱʫʱʘʣʦʩʴ 
ʪʷʞʝʣʦʚʝʩʥʳʤ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʝʩʪʨʝʣʢʘʭ. ʕʪʦ, ʚʢʫʧʝ ʩ ʤʝʜʣʝʥʥʳʤ ʪʝʤʧʦʤ, ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʯʘʩʪʴ 
ʘʫʜʠʪʦʨʠʠ ʥʘʟʳʚʘʣʘ ʠʛʨʫ çʩʢʫʯʥʦʡè ʠʣʠ çʧʝʨʝʦʮʝʥʸʥʥʦʡè. 

ʂʦʥʩʦʣʴʥʳʡ ʵʢʩʢʣʶʟʠʚ ʥʘ ʩʪʘʨʪʝ ʪʘʢʞʝ ʚʳʟʚʘʣ ʚʦʣʥʫ ʥʝʜʦʚʦʣʴʩʪʚʘ ʩʨʝʜʠ ʇʂ-ʛʝʡʤʝʨʦʚ. ʇʦʣʴʟʦ-
ʚʘʪʝʣʴʩʢʠʡ ʨʝʡʪʠʥʛ ʥʘ Metacritic ʜʣʷ Xbox-ʚʝʨʩʠʠ ʫʧʘʣ ʜʦ 5,6 ʠʟ-ʟʘ ʧʨʦʪʝʩʪʥʳʭ ʦʮʝʥʦʢ, ʘ ʤʥʦʛʠʝ ʥʘʟʳ-
ʚʘʣʠ ʠʛʨʫ çʢʘʩʪʨʠʨʦʚʘʥʥʦʡ ʜʣʷ ʢʦʥʩʦʣʝʡè. ʍʦʪʷ ʇʂ-ʚʝʨʩʠʷ ʧʦʟʞʝ ʠʩʧʨʘʚʠʣʘ ʩʠʪʫʘʮʠʶ, ʦʩʘʜʦʢ ʫ ʯʘʩʪʠ 
ʩʦʦʙʱʝʩʪʚʘ ʦʩʪʘʣʩʷ. 

ʉ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ Red Dead Redemption 2 ʝʸ ʥʘʯʘʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩ ɺʝʜʴʤʘʢ 3: ɼʠʢʘʷ ʆʭʦʪʘ 
(2015) ð ʝʱʸ ʦʜʥʠʤ ʰʝʜʝʚʨʦʤ, ʢʦʪʦʨʳʡ ʤʥʦʛʠʝ ʩʯʠʪʘʶʪ ʣʫʯʰʝʡ ʠʛʨʦʡ ʚʩʝʭ ʚʨʝʤʸʥ. ʆʙʝ ʠʛʨʳ ʧʨʝʜʣʘ-
ʛʘʶʪ ʦʛʨʦʤʥʳʝ ʦʪʢʨʳʪʳʝ ʤʠʨʳ, ʛʣʫʙʦʢʠʝ ʩʶʞʝʪʳ ʠ ʟʘʧʦʤʠʥʘʶʱʠʭʩʷ ʧʝʨʩʦʥʘʞʝʡ, ʥʦ ʠʭ ʧʦʜʭʦʜʳ ʨʘʜʠ-
ʢʘʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʯʪʦ ʠ ʧʦʨʦʜʠʣʦ ʦʞʝʩʪʦʯʸʥʥʳʝ ʩʧʦʨʳ. 
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ɺʝʜʴʤʘʢ 3, ʩʦʟʜʘʥʥʘʷ CD Projekt Red, ʦʧʠʨʘʝʪʩʷ ʥʘ ʙʦʛʘʪʫʶ ʢʥʠʞʥʫʶ ʦʩʥʦʚʫ ɸʥʜʞʝʷ ʉʘʧʢʦʚʩʢʦ-
ʛʦ. ɽʸ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ð ʥʝʣʠʥʝʡʥʳʡ ʩʶʞʝʪ, ʤʦʨʘʣʴʥʦ ʩʣʦʞʥʳʝ ʚʳʙʦʨʳ ʠ ʭʘʨʠʟʤʘʪʠʯʥʳʡ ɻʝʨʘʣʴʪ 
ʠʟ ʈʠʚʠʠ. ʆʪʢʨʳʪʳʡ ʤʠʨ ɺʝʜʴʤʘʢʘ ʥʘʧʦʣʥʝʥ ʢʚʝʩʪʘʤʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʢʦʥʮʦʚʦʢ, ʯʪʦ 
ʜʝʣʘʝʪ ʢʘʞʜʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʫʥʠʢʘʣʴʥʳʤ. ʀʛʨʘ ʪʘʢʞʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʘ: ʙʳʩʪʨʳʡ ʩʙʦʨ ʣʫʪʘ, ʜʠʥʘʤʠʯʥʳʝ 
ʙʦʠ ʠ ʤʝʥʴʰʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʠʢʨʦʤʝʥʝʜʞʤʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʫʭʦʜʘ ʟʘ ʣʦʰʘʜʴʶ) ʩʜʝʣʘʣʠ ʝʸ ʧʨʠʚʣʝ-
ʢʘʪʝʣʴʥʦʡ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

RDR2, ʥʘʧʨʦʪʠʚ, ʜʝʣʘʝʪ ʩʪʘʚʢʫ ʥʘ ʨʝʘʣʠʟʤ ʠ ʧʦʛʨʫʞʝʥʠʝ. ɽʸ ʦʪʢʨʳʪʳʡ ʤʠʨ ʦʱʫʱʘʝʪʩʷ ʢʘʢ ʞʠʚʘʷ 
ʵʢʦʩʠʩʪʝʤʘ, ʛʜʝ ʠʛʨʦʢ ð ʣʠʰʴ ʯʘʩʪʴ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. ʆʜʥʘʢʦ ʵʪʦ ʠʜʸʪ ʚ ʫʱʝʨʙ ʪʝʤʧʫ: ʚ ɺʝʜʴʤʘʢ 3 ʠʛʨʦʢ 
ʤʦʞʝʪ ʙʳʩʪʨʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʢʘʨʪʝ, ʪʦʛʜʘ ʢʘʢ ʚ RDR2 ʜʦʣʛʠʝ ʧʦʝʟʜʢʠ ʚʝʨʭʦʤ ð ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ 
ʦʧʳʪʘ. ʉʶʞʝʪ RDR2 ʙʦʣʝʝ ʣʠʥʝʝʥ, ʥʦ ʝʛʦ ʢʠʥʝʤʘʪʦʛʨʘʬʠʯʥʦʩʪʴ ʠ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʛʣʫʙʠʥʘ, ʦʩʦʙʝʥʥʦ ʚ 
ʠʩʪʦʨʠʠ ɸʨʪʫʨʘ, ʜʣʷ ʤʥʦʛʠʭ ʧʝʨʝʚʝʰʠʚʘʶʪ. 

ʉʧʦʨʳ ʦ ʪʦʤ, ʢʘʢʘʷ ʠʛʨʘ ʣʫʯʰʝ, ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ʅʘ ʬʦʨʫʤʘʭ, ʪʘʢʠʭ ʢʘʢ Playground.ru, 
ʠʛʨʦʢʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʣʘʛʝʨʷ. ʆʜʥʠ ʩʯʠʪʘʶʪ RDR2 ʨʝʚʦʣʶʮʠʝʡ ʙʣʘʛʦʜʘʨʷ ʝʸ ʜʝʪʘʣʠʟʘʮʠʠ: çʆʪʢʨʳʪʳʡ 
ʤʠʨ RDR2 ð ʵʪʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ɺʝʜʴʤʘʢ ʨʷʜʦʤ ʥʝ ʩʪʦʷʣè. ɼʨʫʛʠʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ɺʝʜʴʤʘʢʫ ʟʘ 
ʩʶʞʝʪ ʠ ʥʝʣʠʥʝʡʥʦʩʪʴ: çɺ RDR2 ʢʚʝʩʪʳ ð ʵʪʦ ʢʘʪ-ʩʮʝʥʳ, ʛʜʝ ʪʳ ʩʢʘʯʝʰʴ ʠʟ ʪʦʯʢʠ ɸ ʚ ʪʦʯʢʫ ɹ ʠ ʫʙʠʚʘ-
ʝʰʴ ʚʩʝʭ. ɺ ɺʝʜʴʤʘʢʝ ʢʘʞʜʳʡ ʢʚʝʩʪ ð ʵʪʦ ʠʩʪʦʨʠʷè. ɺ ʪʦʧʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʧʠʩʦʢ GQ ç100 ʣʫʯʰʠʭ ʠʛʨ 
ʚʩʝʭ ʚʨʝʤʸʥè, ʦʙʝ ʠʛʨʳ ʚʭʦʜʷʪ ʚ ʪʦʧ-15, ʯʪʦ ʣʠʰʴ ʧʦʜʦʛʨʝʚʘʝʪ ʜʠʩʢʫʩʩʠʠ. 

ʂʨʠʪʠʢʠ ʪʘʢʞʝ ʨʘʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʷʭ. ʅʝʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ RDR2 çʣʫʯʰʝʡ ʠʛʨʦʡ ʩʦ ʚʨʝʤʸʥ 
ɺʝʜʴʤʘʢ 3è, ʦʪʤʝʯʘʷ ʝʸ ʢʠʥʝʤʘʪʦʛʨʘʬʠʯʥʦʩʪʴ ʠ ʧʨʦʨʘʙʦʪʢʫ. ɼʨʫʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ RDR2 ʥʝ ʜʦʪʷʛʠʚʘʝʪ 
ʜʦ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ɺʝʜʴʤʘʢʘ, ʢʦʪʦʨʳʡ ʩʤʦʛ ʫʛʦʜʠʪʴ ʠ ʣʶʙʠʪʝʣʷʤ ʵʢʰʝʥʘ, ʠ ʧʦʢʣʦʥʥʠʢʘʤ ʛʣʫʙʦʢʠʭ 
RPG. 

Red Dead Redemption 2 ð ʵʪʦ ʠʛʨʘ, ʢʦʪʦʨʘʷ ʨʘʟʜʝʣʠʣʘ ʛʝʡʤʝʨʦʚ. ɼʣʷ ʦʜʥʠʭ ʦʥʘ ʩʪʘʣʘ ʚʝʨʰʠʥʦʡ 
ʠʥʜʫʩʪʨʠʠ, ʰʝʜʝʚʨʦʤ, ʢʦʪʦʨʳʡ ʧʝʨʝʦʧʨʝʜʝʣʠʣ ʩʪʘʥʜʘʨʪʳ ʦʪʢʨʳʪʦʛʦ ʤʠʨʘ. ɼʣʷ ʜʨʫʛʠʭ ʝʸ ʥʝʪʦʨʦʧʣʠ-
ʚʦʩʪʴ ʠ ʛʨʦʤʦʟʜʢʦʩʪʴ ʦʢʘʟʘʣʠʩʴ ʙʘʨʴʝʨʦʤ, ʤʝʰʘʶʱʠʤ ʥʘʩʣʘʞʜʝʥʠʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʸ ʚʣʠʷʥʠʝ ʥʘ ʠʥ-
ʜʫʩʪʨʠʶ ʥʝʦʩʧʦʨʠʤʦ: RDR2 ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʛʨʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʧʨʦʩʪʦ ʨʘʟʚʣʝʯʝʥʠʝʤ, ʘ ʠʩʢʫʩʩʪʚʦʤ, ʩʧʦ-
ʩʦʙʥʳʤ ʚʳʟʳʚʘʪʴ ʛʣʫʙʦʢʠʝ ʵʤʦʮʠʠ. 

ʉʧʫʩʪʷ ʩʝʤʴ ʣʝʪ ʧʦʩʣʝ ʚʳʭʦʜʘ Red Dead Redemption 2 ʧʨʦʜʦʣʞʘʝʪ ʚʜʦʭʥʦʚʣʷʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 
ʠʛʨʦʢʦʚ. ɽʸ ʤʠʨ ʚʩʸ ʝʱʸ ʤʘʥʠʪ, ʘ ʠʩʪʦʨʠʷ ɸʨʪʫʨʘ ʄʦʨʛʘʥʘ ʦʩʪʘʸʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʚ ʠʥʜʫ-
ʩʪʨʠʠ. 
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ǬǧǩǭǪǟǨ ǫǾǰǩǭǡǰǩǧǨ ǧ ǰǡǾǱǭǰǪǟǡ 
ǩǬǲǷǤǡǧǵǩǧǨ8 ǯǤǦǲǪǻǱǟǱǺ ǱǡǭǯǶǤǰǩǭǢǭ 
ǰǭǣǯǲǥǤǰǱǡǟ 

ǢȍȏȀǿȑțȉȍ ǟ, ǟ, 
ʘʩʧʠʨʘʥʪ  

ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʠʤ. ɸ.ʅ. ʂʦʩʳʛʠʥʘ (ʊʝʭʥʦʣʦʛʠʠ. ɼʠʟʘʡʥ. ʀʩʢʫʩʩʪʚʦ)è 

 

 
çɺ ʵʧʠʩʪʦʣʷʨʥʦʤ ʥʘʩʣʝʜʠʠ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʚ ʠʭ ʢʨʠʪʠʯʝʩʢʠʭ ʩʪʘʪʴʷʭ ʯʨʝʟʚʳʯʘʡʥʦ ʮʝʥʥʳʤʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʤʦʛʫʪ ʙʳʪʴ ʬʨʘʟʳ, ʩʢʘʟʘʥʥʳʝ ʢʘʢ ʙʳ ʤʝʞʜʫ ʧʨʦʯʠʤ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʦʪʨʘʞʘʶʱʠʝ ʦʧʨʝ-
ʜʝʣʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷè [3, ʩ. 296]. ʈʘʩʩʤʦʪʨʠʤ ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʤʫʟʳ-
ʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʈʦʩʩʠʠ ʥʘʯʘʣʘ XX ʚʝʢʘ. ʕʪʦ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠ-
ʪʠʝʤ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʳʜʘʶʱʠʭʩʷ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 
ʉʝʨʛʝʡ ʈʘʭʤʘʥʠʥʦʚ, ʀʛʦʨʴ ʉʪʨʘʚʠʥʩʢʠʡ ʠ ʉʝʨʛʝʡ ʇʨʦʢʦʬʴʝʚ, ʪʘʢ ʠ ʩ ʦʙʱʠʤ ʢʫʣʴʪʫʨʥʳʤ ʧʦʜʲʝʤʦʤ. ɺ 
ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʥʘʨʦʜʥʦʤʫ ʤʫʟʳʢʘʣʴʥʦʤʫ ʥʘʩʣʝʜʠʶ, ʢʦʪʦʨʦʝ ʘʢʪʠʚʥʦ ʠʥʪʝ-
ʛʨʠʨʦʚʘʣʦʩʴ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʬʦʨʤʳ. ʆʜʥʘʢʦ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʩʦʙʳʪʠʷ 1917 ʛʦʜʘ ʠ ʧʦʩʣʝʜʦʚʘʚʰʠʝ ʟʘ 
ʥʠʤʠ ʩʦʮʠʘʣʴʥʳʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʫʣʴʪʫʨʥʫʶ ʞʠʟʥʴ ʩʪʨʘ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʪʚʦʨʯʝʩʢʦʝ ʩʦʜʨʫʞʝʩʪʚʦ ʅʠʢʦʣʘʷ ʄʷʩʢʦʚʩʢʦʛʦ ʠ ʉʚʷʪʦʩʣʘʚʘ ʂʥʫʰʝ-
ʚʠʮʢʦʛʦ ʢʘʢ ʚʘʞʥʦʝ ʷʚʣʝʥʠʝ ʚ ʠʩʪʦʨʠʠ ʨʫʩʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʍʍ ʚʝʢʘ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʘʨ-
ʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʫʙʣʠʢʘʮʠʡ ʠ ʣʠʪʝʨʘʪʫʨʦʚʝʜʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʘʚʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʬʠʢʫ ʠʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʳʷʚʣʷʶʪ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ. ʈʘʙʦʪʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, 
ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʥʪʝʟ ʚʟʛʣʷʜʦʚ ʠ ʠʜʝʡ ʦʙʦʠʭ ʜʝʷʪʝʣʝʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʵʩʪʝʪʠʯʝʩʢʠʭ 
ʬʦʨʤ ʠ ʢʦʥʮʝʧʮʠʡ, ʦʢʘʟʘʚʰʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʪʝʨʘʪʫʨʥʫʶ ʧʨʘʢʪʠʢʫ XX ʚʝʢʘ. ʇʦʣʫʯʝʥ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨ-
ʥʦʛʦ ʜʠʩʢʫʨʩʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʣʠʪʝʨʘʪʫʨʦʚʝʜʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ 
ʠʩʪʦʨʠʠ ʢʫʣʴʪʫʨʳ.     
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʷʩʢʦʚʩʢʠʡ, ʂʥʫʰʝʚʠʮʢʠʡ, ʩʦʥʘʪʘ, ʚʠʦʣʦʥʯʝʣʴ. 
 

NIKOLAI MYASKOVSKY AND SVYATOSLAV KNUSHEVITSKY: THE RESULTS OF CREATIVE 
COLLABORATION 
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Abstract: The article examines the creative collaboration of Nikolai Myaskovsky and Svyatoslav Knushevitsky 
as an important phenomenon in the history of Russian musical culture of the twentieth century. Based on the 
analysis of archival documents, publications and literary sources, the authors determine the specifics of their 
interaction and identify mutual influence on the development of creative ideas. The work demonstrates how 
the synthesis of the views and ideas of both figures contributed to the emergence of new aesthetic forms and 
concepts that had a significant impact on the literary practice of the 20th century. The results obtained empha-
size the relevance of creative collaboration for the formation of cultural discourse and the stimulation of further 
research in the field of literary theory and cultural history. 
Keywords: Myaskovsky, Knushevitsky, sonata, cello. 
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ʥʳ, ʚʢʣʶʯʘʷ ʤʫʟʳʢʫ. ʕʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʪʠʣʷʭ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ 
ʥʦʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʙʠʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʧʨʠʤʝʨʳ ʪʚʦʨʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʄʷʩʢʦʚʩʢʦʛʦ. ʅʠ-
ʢʦʣʘʡ ʗʢʦʚʣʝʚʠʯ ʄʷʩʢʦʚʩʢʠʡ (1881ï1950) ʙʳʣ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʨʫʩʩʢʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʩʚʦʝʛʦ ʚʨʝʤʝ-
ʥʠ, ʩʦʟʜʘʚ 27 ʩʠʤʬʦʥʠʡ ʠ ʤʥʦʞʝʩʪʚʦ ʢʘʤʝʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʛʣʫʙʦʢʠʤ ʣʠʨʠʟʤʦʤ ʠ 
ʜʨʘʤʘʪʠʟʤʦʤ. ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʄʦʩʢʦʚʩʢʦʡ ʢʦʥʩʝʨʚʘʪʦʨʠʠ, ʛʜʝ ʦʥ ʚʦʩʧʠʪʘʣ ʪʘʢʠʭ ʢʦʤ-
ʧʦʟʠʪʦʨʦʚ, ʢʘʢ ɸʨʘʤ ʍʘʯʘʪʫʨʷʥ, ʪʘʢʞʝ ʩʳʛʨʘʣʘ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʝʛʦ ʞʠʟʥʠ. ʊʚʦʨʯʝʩʪʚʦ ʄʷʩʢʦʚʩʢʦʛʦ ʦʪ-
ʨʘʞʘʝʪ ʩʣʦʞʥʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʙʦʛʘʪʩʪʚʦ ʤʫʟʳʢʘʣʴʥʳʭ ʠʜʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʟʥʘʯʠ-
ʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʫʩʩʢʫʶ ʤʫʟʳʢʫ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʜʚʫʤ ʩʦʥʘʪʘʤ ʜʣʷ ʚʠʦʣʦʥʯʝʣʠ ʠ 
ʬʦʨʪʝʧʠʘʥʦ: ˉ 1 ʦʨ. 12 ʨʝ ʤʘʞʦʨ (1911ï1912 ʛʛ.) ʠ ˉ 2 ʦʨ. 81 ʣʷ ʤʠʥʦʨ (1949 ʛ.). ʇʦ ʤʥʝʥʠʶ ɹ. ɸʩʘʬʴ-
ʝʚʘ, ʵʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ çʷʚʠʣʠʩʴ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ, ʤʦʩʪʠʢʦʤ ʦʪ ʨʫʩʩʢʦʡ ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 
ʤʫʟʳʢʠ ʢ ʩʦʚʝʪʩʢʦʡè. ʆʥʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʵʚʦʣʶʮʠʶ ʤʫʟʳʢʘʣʴʥʦʛʦ ʷʟʳʢʘ ʄʷʩʢʦʚʩʢʦʛʦ ʠ ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ ʚ 
ʢʦʥʪʝʢʩʪʝ ʤʫʟʳʢʘʣʴʥʦʡ ʠʩʪʦʨʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʳ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ ʠ ʤʫʟʳʢʘʣʴʥʦʡ ʢʘʨʴʝʨʳ ʂʥʫʰʝʚʠʮʢʦʛʦ. ʉʚʷʪʦ-
ʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ʂʥʫʰʝʚʠʮʢʠʡ (1908ï1963) ʙʳʣ ʚʳʜʘʶʱʠʤʩʷ ʨʦʩʩʠʡʩʢʠʤ ʚʠʦʣʦʥʯʝʣʠʩʪʦʤ, ʯʴʷ ʢʘʨʴʝ-
ʨʘ ʙʳʣʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʄʦʩʢʦʚʩʢʦʡ ʬʠʣʘʨʤʦʥʠʝʡ. ʆʥ ʧʨʦʷʚʠʣ ʩʝʙʷ ʢʘʢ ʷʨʢʠʡ ʠʥʪʝʨʧʨʝʪʘʪʦʨ 
ʢʘʢ ʨʫʩʩʢʦʡ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʫʟʳʢʠ, ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʧʦʟʠʪʦ-
ʨʘʤʠ ʠ ʚʜʦʭʥʦʚʣʷʷ ʠʭ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʚʠʦʣʦʥʯʝʣʠ. ɽʛʦ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʝ ʤʘʩʪʝʨ-
ʩʪʚʦ ʠ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʚʠʦʣʦʥʯʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʩʜʝʣʘʣʠ ʝʛʦ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʫʟʳʢʘʥʪʦʚ ʩʚʦʝʛʦ 
ʚʨʝʤʝʥʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʩʙʦʨʥʠʢ ʧʦʩʚʷʱʝʥ ʨʘʟʨʘʙʦʪʢʝ ʨʷʜʘ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʥʘʭʦʜʷʱʠʭʩʷ 
ʚ ʩʬʝʨʝ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ʧʝʜʘʛʦʛʦʚ, ʘʩʧʠʨʘʥʪʦʚ, ʘʩʩʠʩʪʝʥʪʦʚ-ʩʪʘʞʝʨʦʚ, ʩʪʫʜʝʥʪʦʚ (ʚ ʦʩʥʦʚʥʦʤ ʠʩ-
ʧʦʣʥʠʪʝʣʴʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ) ʂʘʟʘʥʩʢʦʡ ʢʦʥʩʝʨʚʘʪʦʨʠʠ, ʜʨʫʛʠʭ ʚʫʟʦʚ ʈʦʩʩʠʠè [1, c. 2]. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 
ʟʥʘʯʠʤʦʩʪʴ ʂʥʫʰʝʚʠʮʢʦʛʦ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʠʩʧʦʣʥʠʪʝʣʷ, ʥʦ ʠ ʢʘʢ ʧʝʜʘʛʦʛʘ, ʯʴʝ ʚʣʠʷʥʠʝ ʧʨʦʜʦʣʞʘʝʪ ʦʱʫ-
ʱʘʪʴʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ ʤʫʟʳʢʘʥʪʦʚ. 

ʆʪʤʝʪʠʤ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʥʘʯʘʣʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʄʷʩʢʦʚʩʢʦʛʦ ʠ ʂʥʫʰʝʚʠʮʢʦʛʦ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ 
ʅʠʢʦʣʘʷ ʄʷʩʢʦʚʩʢʦʛʦ ʠ ʉʚʷʪʦʩʣʘʚʘ ʂʥʫʰʝʚʠʮʢʦʛʦ ʥʘʯʘʣʦʩʴ ʚ 1940-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʂʥʫʰʝʚʠʮʢʠʡ ʥʘʯʘʣ 
ʠʩʧʦʣʥʷʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ ʄʷʩʢʦʚʩʢʦʛʦ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʜʦʭʥʦʚʠʣʦ ʢʦʤʧʦʟʠʪʦʨʘ ʥʘ ʩʦʟʜʘʥʠʝ ʨʷʜʘ 
ʢʘʤʝʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʚʢʣʶʯʘʷ ʚʠʦʣʦʥʯʝʣʴʥʳʝ ʩʦʥʘʪʳ. ʆʙʘ ʤʫʟʳʢʘʥʪʘ ʧʨʦʷʚʣʷʣʠ ʦʙʱʠʡ ʠʥʪʝʨʝʩ ʢ 
ʨʘʟʚʠʪʠʶ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ, ʯʪʦ ʩʪʘʣʦ ʦʩʥʦʚʦʡ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʜʨʫʞʝʩʪʚʘ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʠʭ ʩʦʚ-
ʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ çʇʦʵʤʳ ʙʦʨʴʙʳè ʜʣʷ ʩʠʤʬʦʥʠʯʝʩʢʦʛʦ ʦʨʢʝʩʪʨʘ ʠ ʭʦʨʘ, ʚʧʝʨʚʳʝ 
ʠʩʧʦʣʥʝʥʥʦʡ 6 ʥʦʷʙʨʷ 1931 ʛʦʜʘ ʚ ʄʦʩʢʚʝ [4, c. 5]. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠ ʧʨʦʝʢʪʳ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʜʚʫʭ ʚʝʣʠʢʠʭ ʭʫʜʦʞʥʠʢʦʚ. ɺ 1940-ʭ 
ʛʦʜʘʭ ʅʠʢʦʣʘʡ ʄʷʩʢʦʚʩʢʠʡ ʩʦʟʜʘʣ ʜʚʝ ʩʦʥʘʪʳ ʜʣʷ ʚʠʦʣʦʥʯʝʣʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʉʚʷʪʦʩʣʘʚʫ ʂʥʫʰʝʚʠʮʢʦ-
ʤʫ. çʂ ʥʘʰʝʤʫ ʩʯʘʪʴʶ ʩʫʱʝʩʪʚʫʶʪ ʘʫʜʠʦʟʘʧʠʩʠ ʵʪʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʧʦʣʥʝʥʠʡ ʩʦʥʘʪʳ, ʢʦʪʦʨʳʝ ʚʩʝ-
ʛʜʘ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʣʶʙʦʛʦ ʤʫʟʳʢʘʥʪʘ, ʚʟʷʚʰʝʤʩʷ ʟʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ʠʩʧʦʣʥʝʥʠʶ ʜʘʥʥʦ-
ʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷè [5, ʩ. 52]. ʕʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʪʘʣʠ ʟʥʘʯʠʤʦʡ ʯʘʩʪʴʶ ʢʘʤʝʨʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ ʪʦʛʦ ʚʨʝ-
ʤʝʥʠ. ʂʥʫʰʝʚʠʮʢʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʥʷʣ ʢʘʢ ʫʢʘʟʘʥʥʳʝ ʩʦʥʘʪʳ, ʪʘʢ ʠ ʜʨʫʛʠʝ ʨʘʙʦʪʳ ʄʷʩʢʦʚʩʢʦʛʦ, ʚʢʣʶʯʘʷ 
ʩʠʤʬʦʥʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʭ ʧʦʧʫʣʷʨʠʟʘʮʠʠ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʧʫʩʪʴ ʵʪʦ ʙʫ-
ʜʝʪ ʚʦʰʝʜʰʠʡ ʚ ʰʠʨʦʢʠʡ ʦʙʠʭʦʜ ʥʝʦʣʦʛʠʟʤ ʧʦʩʪʤʦʜʝʨʥ, ʭʦʪʷ ʩʨʘʟʫ ʞʝ ʩʣʝʜʫʝʪ ʦʛʦʚʦʨʠʪʴʩʷ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʜʘʥʥʦʤ ʪʝʨʤʠʥʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʜʘʞʝ ʥʝʜʦʨʘʟʫʤʝʥʠʷè [2, ʩ. 2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʚʣʠʷʥʠʝ ʂʥʫʰʝʚʠʮʢʦʛʦ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ ʄʷʩʢʦʚʩʢʦʛʦ ʟʘʢʣʶʯʘʣʦʩʴ ʥʝ ʪʦʣʴ-
ʢʦ ʚ ʝʛʦ ʠʩʧʦʣʥʝʥʠʠ, ʥʦ ʠ ʚ ʩʦʜʝʡʩʪʚʠʠ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʠ ʧʦʥʠʤʘʥʠʶ ʵʪʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚ 
ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ. 

ʉʜʝʣʘʝʤ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʩʦʜʨʫʞʝʩʪʚʘ. ɺʪʦʨʫʶ ʩʦʥʘ-
ʪʫ ʜʣʷ ʚʠʦʣʦʥʯʝʣʠ ʠ ʬʦʨʪʝʧʠʘʥʦ ʅʠʢʦʣʘʷ ʄʷʩʢʦʚʩʢʦʛʦ ʦʪʣʠʯʘʝʪ ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʛʣʫʙʦʢʦʝ ʵʤʦʮʠ-
ʦʥʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʕʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʙʳʣʦ ʚʜʦʭʥʦʚʣʝʥʦ ʤʘʩʪʝʨʩʪʚʦʤ ʉʚʷʪʦʩʣʘʚʘ ʂʥʫʰʝʚʠʮʢʦʛʦ, 
ʯʪʦ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʚʠʨʪʫʦʟʥʳʭ ʧʘʨʪʠʷʭ ʚʠʦʣʦʥʯʝʣʠ. ʕʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʪʘʣʠ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʨʝ-
ʧʝʨʪʫʘʨʘ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ ʚ ʉʉʉʈ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʠʥʪʝʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ 
ʵʣʝʤʝʥʪʦʚ [6]. ʀʭ ʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ, ʥʦ ʠ ʚ ʚʣʠʷʥʠʠ ʥʘ ʨʘʟ-
ʚʠʪʠʝ ʚʠʦʣʦʥʯʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ. 
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ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʈʦʩʩʠʠ. ʉʦʪʨʫʜʥʠ-
ʯʝʩʪʚʦ ʄʷʩʢʦʚʩʢʦʛʦ ʠ ʂʥʫʰʝʚʠʮʢʦʛʦ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʠʩʢʫʩ-
ʩʪʚʘ ʚ ʈʦʩʩʠʠ. ʀʭ ʧʨʦʠʟʚʝʜʝʥʠʷ ʨʘʩʰʠʨʠʣʠ ʚʠʦʣʦʥʯʝʣʴʥʳʡ ʨʝʧʝʨʪʫʘʨ ʠ ʚʜʦʭʥʦʚʠʣʠ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦ-
ʢʦʣʝʥʠʷ ʤʫʟʳʢʘʥʪʦʚ. ʆʥʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ, ʯʪʦ ʩʪʘʣʦ ʚʘʞʥʳʤ 
ʚʢʣʘʜʦʤ ʚ ʢʫʣʴʪʫʨʥʫʶ ʞʠʟʥʴ ʩʪʨʘʥʳ [7, c. 45]. 

ʆʪʤʝʪʠʤ ʨʦʣʴ ʠʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʪʠʣʝʡ. 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʄʷʩʢʦʚʩʢʦʛʦ ʠ ʂʥʫʰʝʚʠʮʢʦʛʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʥʪʝʛʨʘʮʠʠ ʚʠʦʣʦʥʯʝʣʴʥʦʡ ʤʫʟʳʢʠ ʚ 
ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʨʝʧʝʨʪʫʘʨ. ʀʭ ʪʚʦʨʯʝʩʪʚʦ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʚʝʪʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʰʢʦʣʳ, 
ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʩʠʥʪʝʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʜʘʪʴ ʦʮʝʥʢʫ ʟʥʘʯʠʤʦʩʪʠ ʠʭ ʪʚʦʨʯʝʩʢʦʛʦ ʩʦʜʨʫʞʝʩʪʚʘ ʜʣʷ ʠʩʪʦʨʠʠ ʤʫʟʳʢʠ. 
ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʅʠʢʦʣʘʷ ʄʷʩʢʦʚʩʢʦʛʦ ʠ ʉʚʷʪʦʩʣʘʚʘ ʂʥʫʰʝʚʠʮʢʦʛʦ ʩʪʘʣʦ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʠʩʪʦʨʠʠ 
ʨʫʩʩʢʦʡ ʤʫʟʳʢʠ. ʀʭ ʪʚʦʨʯʝʩʪʚʦ ʦʩʪʘʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʥʘʩʣʝʜʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʜʦʣʞʘʝʪ ʚʜʦʭʥʦʚʣʷʪʴ ʤʫ-
ʟʳʢʘʥʪʦʚ. ʆʥʠ ʩʳʛʨʘʣʠ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʠ XX ʚʝʢʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʟʥʘ-
ʯʝʥʠʝ ʜʣʷ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʤʫʟʳʢʘʣʴʥʦ-ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ: ʀʩʪʦʨʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴ. 

ɺʳʧ. 9: ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʂʘʟʘʥʴ, 6 ʘʧʨʝʣʷ 2016 ʛʦʜʘ / 
ʉʦʩʪ. ɺ. ʀ. ʗʢʦʚʣʝʚ; ʂʘʟʘʥ. ʛʦʩ. ʢʦʥʩʝʨʚʘʪʦʨʠʷ. ð ʂʘʟʘʥʴ, 2017. ð 300 ʩ. ð ISBN 978-5-85401-222-5 

2. ɼʝʤʯʝʥʢʦ ɸ. ʀ. ʇʦʩʪʤʦʜʝʨʥ ʚ ʧʨʠʟʤʝ ʪʚʦʨʯʝʩʪʚʘ ʜʚʫʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʈʦʩʩʠʠ // ʀʩʢʫʩʩʪʚʦ ʠ 
ʢʫʣʴʪʫʨʘ. ð 2011. ð ̄  4(4). ð ʉ. 6ï15 

3. ɿʘʡʮʝʚʘ, ʄ. ʃ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʩʠʥʝʩʪʝʟʠʠ ʚ ʵʧʠʩʪʦʣʷʨʥʦʤ ʥʘʩʣʝʜʠʠ ʢʦʤʧʦʟʠʪʦ-
ʨʦʚ-ʨʦʤʘʥʪʠʢʦʚ / ʄ. ʃ. ɿʘʡʮʝʚʘ // ʉʠʥʝʩʪʝʟʠʷ: ʤʝʞʩʝʥʩʦʨʥʳʝ ʘʩʧʝʢʪʳ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 
ʥʘʫʢʝ ʠ ʠʩʢʫʩʩʪʚʝ : ʄʘʪʝʨʠʘʣʳ II ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩʠʥʝʩʪʝ-
ʪʦʚ, ʜʝʷʪʝʣʝʡ ʠʩʢʫʩʩʪʚʘ ʠ ʥʘʫʢʠ (IASAS), ʄʦʩʢʚʘ, 17ï20 ʦʢʪʷʙʨʷ 2019 ʛʦʜʘ / ʆʪʚ. ʨʝʜʘʢʪʦʨ ɸ.ɺ. ʉʠʜʦ-
ʨʦʚ-ɼʦʨʩʦ. ï ʄʦʩʢʚʘ: ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2021. ï ʉ. 
296-299. 

4. ʂʘʙʘʣʝʚʩʢʠʡ, ɼ. ɹ. ʅʦʪʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʨʘʚʦʯʥʠʢ / ʇ. ʅʘʟʘʨʝʚʩʢʠʡ. ð 
ʄ.: ɺʩʝʩʦʶʟʥʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ çʉʦʚʝʪʩʢʠʡ ʢʦʤʧʦʟʠʪʦʨè, 1969. ð [ʙ. ʩ.] 

5. ʂʣʘʜʦʚʘ-ʐʪʦʢʤʘʥ, ʄ. ɸ. ʉʦʥʘʪʘ ʜʣʷ ʚʠʦʣʦʥʯʝʣʠ ʠ ʬʦʨʪʝʧʠʘʥʦ ʉʝʨʛʝʷ ʉʝʨʛʝʝʚʠʯʘ ʇʨʦʢʦ-
ʬʴʝʚʘ: ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʤʴʝʨʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ / ʄ. ɸ. ʂʣʘʜʦʚʘ-ʐʪʦʢʤʘʥ // ʄʫʟʳʢʦʟʥʘʥʠʝ: ʠʩʢʫʩʩʪʚʦ. 
ʂʫʣʴʪʫʨʘ. ʆʙʨʘʟʦʚʘʥʠʝ : ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ III ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥ-
ʬʝʨʝʥʮʠʠ ʀʥʩʪʠʪʫʪʘ çɸʢʘʜʝʤʠʷ ʠʤʝʥʠ ʄʘʡʤʦʥʠʜʘè ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 
ɸ.ʅ. ʂʦʩʳʛʠʥʘ, ʄʦʩʢʚʘ, 22ï24 ʘʧʨʝʣʷ 2022 ʛʦʜʘ. ʊʦʤ ʏʘʩʪʴ 2. ï ʄʦʩʢʚʘ: ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 
ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-
ʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʅ. ʂʦʩʳʛʠʥʘ (ʊʝʭʥʦʣʦʛʠʠ. ɼʠʟʘʡʥ. ʀʩʢʫʩʩʪʚʦ)", 2022. ï ʉ. 49-52. 

6. ʊʘʚʨʦʚʩʢʠʡ, ɺ. ʀ. ʗ ʣʶʙʣʶ ʛʠʪʘʨʠʩʪʦʚ ʟʘ ʛʠʪʘʨʫ ʠ ʢʘʢ ʯʝʣʦʚʝʢʦʚ: ʬʨʘʛʤʝʥʪʳ ʠʟ ʚʦʩʧʦʤʠʥʘ-
ʥʠʡ / ɺ. ʀ. ʊʘʚʨʦʚʩʢʠʡ. ð ʀʩʪʦʨʠʷ ʛʠʪʘʨʳ ʚ ʣʠʮʘʭ. ð 2013. ð ˉ 2 (08). ð [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ð 
URL: http://www.guitar-times.ru. 

7. ʊʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠ ʧʨʦʙʣʝʤʘ ʤʘʩʪʝʨʩʪʚʘ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʘʩʧʝʢʪʳ: 
ʪʝʟʠʩʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ɼʦʥʝʮʢ, 24ï25 ʬʝʚʨʘʣʷ 
2016 ʛ.). ï ɼʦʥʝʮʢ: ɼʦʥʝʮʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʫʟʳʢʘʣʴʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ. ʉ. ʇʨʦʢʦʬʴʝʚʘ, 2016. ï 
99 ʩ. 

  



208 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XIV ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 565,3 

ǰǭǡǯǤǫǤǬǬǟǾ ǟǩǟǣǤǫǧǶǤǰǩǟǾ ǫǲǦǺǩǟ 
ǣǪǾ ǪǤǡǤǯǰǬǭǨ ǟǯǳǺ8 ǯǤǮǤǯǱǲǟǯ* 
ǰǱǧǪǧǰǱǧǩǟ* ǩǭǫǮǭǦǧǱǭǯǰǩǧǤ ǮǭǣǴǭǣǺ 

ǮǿȕȒȉ ǭȊțȂǿ ǰȑǿȌȇȐȊǿȁȍȁȌǿ  
ʘʩʧʠʨʘʥʪ  

ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʠʤ. ɸ.ʅ. ʂʦʩʳʛʠʥʘ (ʊʝʭʥʦʣʦʛʠʠ. ɼʠʟʘʡʥ. ʀʩʢʫʩʩʪʚʦ)è 

 

 
ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʣʝʚʝʨʩʥʘʷ (ʠʨʣʘʥʜʩʢʘʷ, ʢʝʣʴʪʩʢʘʷ, ʙʝʩʧʝʜʘʣʴʥʘʷ) ʘʨʬʘ ʧʨʝʪʝʨʧʝʣʘ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʢʘʢ ʚ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪʘʢ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʧʝʨʪʫʘʨʥʦʛʦ 
ʨʘʟʚʠʪʠʷ. ʀʟʥʘʯʘʣʴʥʦ ʩʚʷʟʘʥʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʫʟʳʢʦʡ ʠ ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ 
ʢʝʣʴʪʩʢʠʭ ʩʪʨʘʥ [4, c. 27], ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʬʦʣʴʢʣʦʨʥʦʛʦ ʢʦʥʪʝʢʩʪʘ, ʚʦʚʣʝʢʘʷʩʴ ʚ 
ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʤʫʟʳʢʘʣʴʥʫʶ ʧʨʘʢʪʠʢʫ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
ʢʦʥʩʪʨʫʢʮʠʠ ʘʨʬʳ, ʪʘʢ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʫʩʠʣʠʷ ʘʨʬʠʩʪʦʚ ʠ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ 
ʨʘʩʰʠʨʝʥʠʠ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʤʧʦʟʠʪʦʨʩʢʘʷ ʧʨʘʢʪʠʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʨʘʩʪʘʶʱʠʡ ʠʥʪʝʨʝʩ ʢ ʣʝʚʝʨʩʥʦʡ ʘʨʬʝ 
ʢʘʢ ʢ ʩʨʝʜʩʪʚʫ ʤʫʟʳʢʘʣʴʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʦʙʣʘʜʘʶʱʝʤʫ ʫʥʠʢʘʣʴʥʳʤ ʪʝʤʙʨʦʤ, ʛʠʙʢʦʩʪʴʶ ʚ ʤʦʜʘʣʴ-
ʥʦʡ ʠ ʭʨʦʤʘʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʚʳʩʦʢʠʤ ʥʘʨʨʘʪʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʉʘʤʦ ʚʦʩʧʨʠʷʪʠʝ ʠʥʩʪʨʫʤʝʥ-
ʪʘ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ: ʦʪ çʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʠʤʚʦʣʘè ʠ ʘʪʨʠʙʫʪʘ ʢʝʣʴʪʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʦʥ ʵʚʦ-
ʣʶʮʠʦʥʠʨʫʝʪ ʚ ʩʪʦʨʦʥʫ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʘʜʝʢʚʘʪʥʦʛʦ ʟʘʜʘʯʘʤ ʥʦʚʝʡʰʝʡ ʤʫʟʳʢʘʣʴʥʦʡ ʵʩʪʝʪʠ-
ʢʠ. 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʫʟʳʢʠ, ʩʦʟʜʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦ 
ʜʣʷ ʣʝʚʝʨʩʥʦʡ (ʙʝʩʧʝʜʘʣʴʥʦʡ) ʘʨʬʳ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʧʝʨʪʫʘʨʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤ-
ʧʦʟʠʪʦʨʩʢʠʝ ʧʨʠʸʤʳ ʠ ʨʦʣʴ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʪʚʦʨʯʝʩʪʚʝ ʢʦʤʧʦʟʠʪʦʨʦʚ ʢʦʥʮʘ XX ï ʥʘʯʘʣʘ XXI ʚʝʢʘ. ɺʳ-
ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʘʨʬʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʬʦʣʴʢ-
ʣʦʨʥʦʛʦ ʢʦʥʪʝʢʩʪʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʠʟʚʝʜʝʥʠʷʤ ɹ. ɹʦʡʜʵʣʣʘ, ɼ. ɼʝʥʥʝʭʠ, ʄ. ɻʠʣʭʨʠʩʪ ʠ 
ʜʨʫʛʠʤ ʧʨʠʤʝʨʘʤ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʩʪʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʝʚʝʨʩʥʘʷ ʘʨʬʘ, ʩʦʚʨʝʤʝʥʥʘʷ ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʤʫʟʳʢʘ, ʢʦʤʧʦʟʠʪʦʨʩʢʘʷ ʧʨʘʢʪʠʢʘ, 
ʢʦʥʮʝʨʪ, ʠʤʧʨʦʚʠʟʘʮʠʷ. 
 

MODERN ACADEMIC MUSIC FOR THE LEVER HARP: REPERTOIRE, STYLE, AND COMPOSITIONAL 
APPROACHES 

 
Patsuk Olga Stanislavovna  

 
Abstract: This article analyzes contemporary academic music written specifically for the lever (non-pedal) 
harp. It examines the repertoire's distinctive features, compositional techniques, and the role of the instrument 
in the works of composers from the late 20th and early 21st centuries. Special attention is given to composi-
tions by B. Boydell, D. Dennehy, M. Gilchrist and others, highlighting the diversity of artistic approaches and 
the transition of the lever harp from a traditional to a concert instrument. 
Keywords: lever harp, contemporary classical music, compositional practice, concerto, improvisation. 
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ɼʦʣʛʦʝ ʚʨʝʤʷ ʣʝʚʝʨʩʥʘʷ ʘʨʬʘ ʚʦʩʧʨʠʥʠʤʘʣʘʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʥʘʨʦʜʥʦʡ ʪʨʘʜʠ-
ʮʠʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʬʦʣʴʢʣʦʨʥʳʤ ʨʝʧʝʨʪʫʘʨʦʤ [5, c. 85]. ʆʜʥʘʢʦ ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ ʥʘʙʣʶʜʘ-
ʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʬʝʨ ʝʸ ʧʨʠʤʝʥʝʥʠʷ, ʚʢʣʶʯʘʷ ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʩʮʝʥʫ. ɺʦʟʨʦʞʜʝʥʠʝ ʠʥ-
ʪʝʨʝʩʘ ʢ ʠʨʣʘʥʜʩʢʦʡ ʘʨʬʝ, ʠʥʠʮʠʠʨʦʚʘʥʥʦʝ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚʨʦʜʝ ʰʦʪʣʘʥʜʩʢʦʡ Cairde na Cruite (çɼʨʫ-
ʟʴʷ ʘʨʬʳè) ʠ ʦʪʜʝʣʴʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ, ʧʨʠʚʝʣʦ ʢ ʘʢʪʠʚʥʦʤʫ ʚʢʣʶʯʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʥʮʝʨʪʥʫʶ ʧʨʘʢʪʠʢʫ ʠ ʢʦʤʧʦʟʠʪʦʨʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʂʦʤʧʦʟʠʪʦʨʳ, ʦʙʨʘʱʘʶʱʠʝʩʷ ʢ ʣʝʚʝʨʩʥʦʡ ʘʨʬʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʠʟ ʝʸ ʩʠʤʚʦʣʠ-
ʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʦ ʠ ʠʟ ʝʸ ʫʥʠʢʘʣʴʥʦʛʦ ʪʝʤʙʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʠʥ-
ʩʪʨʫʤʝʥʪʫ ʚ ʢʘʤʝʨʥʳʭ ʩʦʩʪʘʚʘʭ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʦʝʢʪʘʭ, ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʠ ʩʮʝʥʠʯʝʩʢʦʡ ʤʫʟʳ-
ʢʝ.  

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʵʪʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʳʛʨʘʣʠ ʢʘʢ ʘʨʬʠʩʪʳ, ʩʪʨʝʤʷʱʠʝʩʷ ʢ ʨʘʩʰʠʨʝʥʠʶ 
ʚʳʨʘʟʠʪʝʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠʥʩʪʨʫʤʝʥʪʘ, ʪʘʢ ʠ ʢʦʤʧʦʟʠʪʦʨʳ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʣʝʚʝʨʩʥʫʶ ʘʨʬʫ ʢʘʢ 
ʘʣʴʪʝʨʥʘʪʠʚʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʝʜʘʣʴʥʦʡ ʘʨʬʝ ʩ ʝʸ ʫʪʚʝʨʜʠʚʰʠʤʩʷ ʢʘʥʦʥʦʤ. [1, c.3] ʀʥʩʪʨʫʤʝʥʪ ʚʦʩʧʨʠ-
ʥʠʤʘʝʪʩʷ ʥʝ ʢʘʢ ʫʧʨʦʱʸʥʥʳʡ ʘʥʘʣʦʛ ʦʨʢʝʩʪʨʦʚʦʡ ʘʨʬʳ, ʘ ʢʘʢ ʘʚʪʦʥʦʤʥʳʡ ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, ʦʪ-
ʢʨʳʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʥʦʚʳʭ ʪʝʤʙʨʦʚʳʭ, ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʭ ʠ ʬʦʨʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʩʦʯʠʥʝʥʠʡ, ʥʘʧʠʩʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʣʝʚʝʨʩʥʦʡ ʘʨʬʳ, ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʨʪ 
Seavaigers (çʄʦʨʝʧʣʘʚʘʪʝʣʠè) (2011ï2012) ʙʨʠʪʘʥʩʢʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ ʉʘʣʣʠ ɹʠʤʠʰ (Sally Beamish). 
ʇʨʦʠʟʚʝʜʝʥʠʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʘʨʬʠʩʪʘ ʂʘʪʨʠʥʳ ʄʘʢʢʝʡ (Catriona McKay) ʠ ʩʢʨʠʧʘʯʘ ʂʨʠ-
ʩʘ ʉʪʘʫʪʘ (Chris Stout) ʠ ʚʧʝʨʚʳʝ ʠʩʧʦʣʥʝʥʦ ʩ ʘʥʩʘʤʙʣʝʤ Scottish Ensemble ʚ ʨʘʤʢʘʭ ʕʜʠʥʙʫʨʛʩʢʦʛʦ 
ʘʨʬʦʚʦʛʦ ʬʝʩʪʠʚʘʣʷ. ʂʦʥʮʝʨʪ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʯʘʩʪʝʡ (ʐʪʦʨʤ, ʇʣʘʯ, ʈʘʡ), ʦʙʲʝʜʠʥʸʥʥʳʭ ʪʝʤʦʡ ʤʦʨ-
ʩʢʦʛʦ ʧʫʪʝʰʝʩʪʚʠʷ. 

ʄʫʟʳʢʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʯʝʪʘʝʪ ʵʣʝʤʝʥʪʳ ʥʘʨʦʜʥʦʡ ʤʝʣʦʜʠʢʠ ʠ ʧʨʠʸʤʳ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʧʠʩʴ-
ʤʘ. ʇʘʨʪʠʷ ʘʨʬʳ ʥʘʧʠʩʘʥʘ ʩ ʫʯʸʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʝʚʝʨʩʥʦʡ ʘʨʬʳ, ʚʢʣʶʯʘʷ ʤʦʜʘʣʴʥʳʝ 
ʩʪʨʫʢʪʫʨʳ, ʠʤʧʨʦʚʠʟʘʮʠʦʥʥʳʝ ʚʩʪʘʚʢʠ ʠ ʪʝʤʙʨʦʚʳʝ ʵʬʬʝʢʪʳ. ʇʣʘʩʪʠʯʥʦʩʪʴ ʬʦʨʤʳ, ʜʠʥʘʤʠʯʝʩʢʘʷ 
ʛʨʘʜʘʮʠʷ ʠ ʟʚʫʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʯʠʥʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣ ʘʨʬʳ ʢʘʢ ʚʳʨʘʟʠʪʝʣʴʥʦʛʦ ʢʦʥ-
ʮʝʨʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʢ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʪ ʢʘʤʝʨʥʦʛʦ ʟʚʫʯʘʥʠʷ ʜʦ ʦʨʢʝʩʪ-
ʨʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ. 

ɼʨʫʛʦʡ ʚʘʞʥʳʡ ʧʨʠʤʝʨ ð ʧʨʦʠʟʚʝʜʝʥʠʝ Curves (çʂʨʠʚʳʝè) (2003) ʜʣʷ ʘʨʬʳ ʠ ʤʘʛʥʠʪʥʦʡ ʣʝʥʪʳ 
ʠʨʣʘʥʜʩʢʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ ɼʦʥʥʘʭʠ ɼʝʥʥʝʭʠ (Donnacha Dennehy), ʦʜʥʦʛʦ ʠʟ ʚʝʜʫʱʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʥʦʚʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʫʟʳʢʠ ʀʨʣʘʥʜʠʠ. ʂʦʤʧʦʟʠʪʦʨ ʠʩʧʦʣʴʟʫʝʪ ʘʨʬʫ ʢʘʢ ʥʦʩʠʪʝʣʴ ʥʝʧʨʝʨʳʚʥʦʛʦ, ʪʝ-
ʢʫʯʝʛʦ ʟʚʫʯʘʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʷ ʩ ʛʣʠʩʩʘʥʜʦ, ʤʠʢʨʦʠʥʪʦʥʘʮʠʷʤʠ ʠ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʥʘʣʦʞʝʥʠʷʤʠ. [2, 
c. 20] ɺ ʵʪʦʤ ʩʦʯʠʥʝʥʠʠ ʣʝʚʝʨʩʥʘʷ ʘʨʬʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ, ʦʙʨʘʟʫʷ ʝʜʠʥʦʝ ʘʢʫʩʪʠʯʝ-
ʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɿʜʝʩʴ ʦʩʦʙʝʥʥʦ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʟʚʫʢʦʚʦʝ ʨʘʟʚʠʪʠʝ ð ʵʩʪʝʪʠʢʘ, ʭʘ-
ʨʘʢʪʝʨʥʘʷ ʜʣʷ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʰʢʦʣʳ. ʀʥʩʪʨʫʤʝʥʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 
ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʙʩʪʨʘʢʪʥʦʡ ʟʚʫʢʦʚʦʡ ʤʘʪʝʨʠʠ [. 

ʀʥʪʝʨʝʩʥʳʡ ʧʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʡ ʨʘʙʦʪʳ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʮʝʨʪ In Pursuit 
(çɺ ʧʦʛʦʥʝè) (2017), ʩʦʟʜʘʥʥʳʡ ʘʨʬʠʩʪʢʦʡ ʠ ʢʦʤʧʦʟʠʪʦʨʦʤ ʄʵʡʚ ɻʠʣʭʨʠʩʪ (Maeve Gilchrist) ʚ ʩʦʘʚʪʦʨ-
ʩʪʚʝ ʩ ʃʶʢʦʤ ɹʝʥʪʦʥʦʤ (Luke Benton). ʂʦʥʮʝʨʪ ʚʜʦʭʥʦʚʣʸʥ ʩʝʤʝʡʥʦʡ ʠʩʪʦʨʠʝʡ ʵʤʠʛʨʘʮʠʠ ʠʟ ʀʨʣʘʥʜʠʠ 
ʚ ʉʐɸ ʠ ʦʪʨʘʞʘʝʪ ʚ ʤʫʟʳʢʘʣʴʥʦʡ ʬʦʨʤʝ ʪʝʤʳ ʧʫʪʝʰʝʩʪʚʠʷ, ʧʘʤʷʪʠ ʠ ʠʜʝʥʪʠʯʥʦʩʪʠ. [3, c. 218] ʀʥʩʪʨʫ-
ʤʝʥʪ ʧʨʝʜʩʪʘʝʪ ʢʘʢ ʨʘʚʥʦʧʨʘʚʥʳʡ ʩʦʣʠʩʪ ʚ ʦʨʢʝʩʪʨʦʚʦʤ ʢʦʥʪʝʢʩʪʝ. ʂʦʤʧʦʟʠʪʦʨʳ ʨʘʩʢʨʳʚʘʶʪ ʚʳʨʘʟʠ-
ʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʨʬʳ ʯʝʨʝʟ ʩʤʝʥʫ ʟʚʫʢʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ ð ʦʪ ʢʘʤʝʨʥʦʡ ʣʠʨʠʢʠ ʜʦ ʤʘʩʰʪʘʙʥʦʡ 
ʜʨʘʤʘʪʫʨʛʠʠ, ʚʢʣʶʯʘʷ ʵʣʝʤʝʥʪʳ ʢʝʣʴʪʩʢʦʡ ʪʨʘʜʠʮʠʠ, ʜʞʘʟʦʚʫʶ ʨʠʪʤʠʢʫ ʠ ʨʘʩʰʠʨʝʥʥʳʝ ʪʝʭʥʠʢʠ ʟʚʫʢʦ-
ʠʟʚʣʝʯʝʥʠʷ. 

ʕʪʠ ʩʦʯʠʥʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʢ ʣʝʚʝʨʩʥʦʡ ʘʨʬʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʦ-
ʟʠʪʦʨʩʢʦʡ ʧʨʘʢʪʠʢʝ: ʦʪ ʦʙʨʘʱʝʥʠʷ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʬʦʨʤʘʤ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʠʥ-
ʩʪʨʫʤʝʥʪʘ ʚ ʥʦʚʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʝʧʝʨʪʫʘʨ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʫʟʳʢʠ ʜʣʷ ʣʝʚʝʨʩʥʦʡ ʘʨʬʳ 
ʦʪʣʠʯʘʝʪʩʷ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ð ʦʪ ʤʦʜʘʣʴʥʦʛʦ ʤʠʥʠʤʘʣʠʟʤʘ ʜʦ ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʣʴʥʦʡ ʵʣʝʢʪʨʦʘʢʫʩʪʠʢʠ. ʂʦʤʧʦʟʠʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʣʘʜʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʝʣʴ-
ʪʩʢʦʡ ʤʫʟʳʢʠ, ʪʘʢ ʠ ʵʣʝʤʝʥʪʳ ʩʝʨʠʡʥʦʡ ʪʝʭʥʠʢʠ, ʩʧʝʢʪʨʘʣʴʥʦʡ ʛʘʨʤʦʥʠʠ ʠ ʠʤʧʨʦʚʠʟʘʮʠʦʥʥʦʛʦ ʧʠʩʴʤʘ. 
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ʉʨʝʜʠ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʠʸʤʦʚ ð ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʝ ʠ ʘʢʫʩʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ: ʛʣʠʩʩʘʥʜʦ, ʧʝʨ-
ʢʫʩʩʠʦʥʥʳʝ ʫʜʘʨʳ ʧʦ ʢʦʨʧʫʩʫ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʪʝʤʙʨʘ (ʥʘʧʨʠʤʝʨ, ʜʝʨʝʚʷʥ-
ʥʳʭ ʧʘʣʦʯʝʢ, ʤʝʜʠʘʪʦʨʦʚ), ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʪʝʭʥʠʢʠ ʧʨʠʛʣʫʰʝʥʠʷ ʩʪʨʫʥ. ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ ʠʥʪʝʨʝʩ ʢ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʟʚʫʯʘʥʠʷ, ʤʝʪʨʠʯʝʩʢʠʭ ʩʤʝʱʝ-
ʥʠʷʭ ʠ ʧʦʩʪʝʧʝʥʥʳʭ ʪʝʤʙʨʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʷʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʘʨʬʘ ʚʩʸ ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ 
ʢʘʢ ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʘʢʢʦʤʧʘʥʠʨʫʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʘ ʢʘʢ ʨʘʚʥʦʧʨʘʚʥʳʡ ʫʯʘʩʪʥʠʢ ʘʥʩʘʤʙʣʷ ð ʥʦʩʠʪʝʣʴ 
ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʪʦʥʘʮʠʦʥʥʦʡ ʣʦʛʠʢʠ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʣʴʥʦʛʦ ʠ ʢʘʤʝʨ-
ʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ, ʚ ʢʦʪʦʨʦʤ ʣʝʚʝʨʩʥʘʷ ʘʨʬʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʘʚʪʦʨʩʢʠʝ ʧʦʜʭʦʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʘʢʨʝʧʣʝʥʠʠ ʣʝʚʝʨʩʥʦʡ 
ʘʨʬʳ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʤ ʤʫʟʳʢʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠʥʩʪʨʫ-
ʤʝʥʪʘ ʢʘʢ ʥʦʩʠʪʝʣʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʬʦʣʴʢʣʦʨʥʦʡ ʪʨʘʜʠʮʠʠ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʧʨʘʢʪʠʢʝ ʦʥ 
ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ ʧʦʣʥʦʧʨʘʚʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʘʢʪʫʘʣʴʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʜʠʩʢʫʨʩʘ. ʈʝʧʝʨʪʫʘʨ ʜʣʷ ʣʝ-
ʚʝʨʩʥʦʡ ʘʨʬʳ ʨʘʩʰʠʨʷʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʦ: ʫʩʣʦʞʥʷʝʪʩʷ ʤʫʟʳʢʘʣʴʥʳʡ ʷʟʳʢ, 
ʫʛʣʫʙʣʷʝʪʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʚʦʟʨʘʩʪʘʝʪ ʞʘʥʨʦʚʦʝ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. 
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ǲǣǩ 116,251,0 

ǟǬǟǪǧǦ ǲǣǤǪǻǬǭǢǭ ǮǭǩǟǦǟǱǤǪǾ 
ǩǟǣǟǰǱǯǭǡǭǨ ǰǱǭǧǫǭǰǱǧ Ǯǭ Ǣǭǯǭǣǰǩǧǫ 
ǭǩǯǲǢǟǫ ǩǯǟǰǬǭǾǯǰǩǭǢǭ ǩǯǟǾ  
Ǧǟ 0.00 Ǣǭǣ 

ǧȐǿȄȁ ǟȌǿȑȍȊȇȈ ǽȏțȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʂʨʘʩʥʦʷʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʂʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ, ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʠʥʷ-
ʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ, ʦʜʥʦʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 
ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘʥʘʣʠʟ ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʛʦʨʦʜʩʢʠʤ 
ʦʢʨʫʛʘʤ ʟʘ 2022 ʛʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠ ʫʨʦʚʥʷ ʮʝʥ 
ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ   ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʜʘʩʪʨʦ-
ʚʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʘʭ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʟʘ 2022 ʛʦʜ, ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, 
ʚʣʠʷʶʱʠʭ ʥʘ ʝʛʦ ʜʠʥʘʤʠʢʫ, ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ ʫʧʨʘʚ-
ʣʝʥʠʶ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ. 

  
 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʥʝʜʚʠʞʠʤʦʛʦ 
ʠʤʫʱʝʩʪʚʘ ʧʦ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʟʘ 2022 ʛʦʜ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ ʜʠ-
ʥʘʤʠʢʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʚ ʨʘʟʨʝʟʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʝʜʠʥʠʮ, ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ 
ʥʘ ʸ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʫʨʦʚʥʷ ʩʪʦʠʤʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ 
ʨʝʛʠʦʥʘ 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʫʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʛʦʨʦʜʩʢʠʝ ʦʢʨʫʛʘ, ʦʮʝʥʢʘ ʟʝʤʝʣʴ ʠ 
ʥʝʜʚʠʞʠʤʦʩʪʠ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʢʘʜʘʩʪʨʦʚʘʷ ʮʦʝʥʢʘ. 
 
ANALYSIS OF THE SPECIFIC CADASTRAL VALUE INDICATOR FOR THE URBAN DISTRICTS OF THE 

KRASNOYARSK TERRITORY IN 2022 
 

Isaev Anatoly Yurievich 
 
Annotation: The article presents an analysis of the specific indicator of cadastral value and real estate in the 
urban districts of the Krasnoyarsk Territory for 2022. The study includes an assessment of the dynamics of 
cadastral value in the context of administrative units, the identification of factors influencing its formation, as 
well as a comparison of the level of value in various municipalities of the region. 
Keywords: Cadastral value, specific indicator, urban districts, land and real estate valuation, regional analy-
sis, cadastral data center. 
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ʋʙʚʤʡʯʙ 1 
ʊʩʞʝʦʡʢ ʬʩʧʛʞʦʵ ʣʙʝʙʪʫʩʧʛʧʢ ʪʫʧʡʥʧʪʫʡ 1 ʣʛ.ʥ ʠʞʥʞʤʵ ʦʙʪʞʤʞʦʦʴʮ ʨʬʦʣʫʧʛ ʨʧ ʜʧʩʧʝʪʣʡʥ 

ʧʣʩʬʜʙʥ ʃʩʙʪʦʧʸʩʪʣʧʜʧ ʣʩʙʸ (ʧʯʞʦʣʙ 2022 ʜʧʝʙ) 
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ʧ/ʧ 

ʅʘʠʤʝʥʦ-
ʚʘʥʠʝ 
ʤʫʥʠʮʠ-
ʧʘʣʴʥʦʛʦ 
ʨʘʡʦʥʘ 
(ʤʫʥʠʮʠ-
ʧʘʣʴʥʦʛʦ 
ʦʢʨʫʛʘ, 
ʛʦʨʦʜʩʢʦʛʦ 
ʦʢʨʫʛʘ, 
ɿɸʊʆ) 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ*  
ʧʦ ʩʝʛʤʝʥʪʘʤ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ**, ʨʫʙ./ʢʚ.ʤ 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
1

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
2

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
3

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
4

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
5

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
6

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
7

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
8

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
9

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
1
0

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
1
1

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
1
2

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
1
3

 

ʉ
ʝ
ʛ
ʤ
ʝ
ʥ
ʪ
 
1
4

 

ɻʦʨʦʜʩʢʠʝ ʦʢʨʫʛʘ 

1 ʛ. ɸʯʠʥʩʢ 3,37 
2272,
55 

785,
16 

1214,
16 

659,
79 

577,
49 

1023,
2 

- 
14,1

3 
0,72 3,37 

302,
77 

180,
1 

288 

2 ʛ. ɹʦʛʦʪʦʣ 1,78 
1913,
66 

613,
9 

935,3
7 

- 
266,

5 
1122,
83 

- 12,6 0,72 - 
136,
81 

121,
57 

293,
35 

3 
ʛ. ɹʦʨʦʜʠ-
ʥʦ 

4,39 
1468,
06 

485,
51 

791,0
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223,
68 

244,
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27,6
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- - 
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02 
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183,
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4,34 
2678,
99 

100
5,24 

16,98,
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457,
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584,
53 

1720,
84 

23,1 
13,6

3 
1,04 1,56 

289,
4 

306,
79 

721,
01 

5 
ʛ. ɽʥʠ-
ʩʝʡʩʢ 

1,62 
1674,
22 

501,
23 

727,0
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444,
46 

259,
66 

703,3
4 

- 
16,1

9 
- - 

140,
12 

135,
66 

209,
63 

6 ʛ. ʂʘʥʩʢ 9,06 
2043,
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1012,
16 

331,
07 

548,
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1047,
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- 8,39 - - 
264,
94 

144,
41 

368,
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ʛ. ʂʨʘʩʥʦ-
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12,6 
6566,
22 

316
0,63 

4353,
79 

221
6,47 

998,
41 

4130,
31 
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21,4
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- 3,37 
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03 
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251
9,89 
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ʛ. ʃʝʩʦʩʠ-
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2,06 
2562,
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1046,
85 
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74 

924,9
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115,
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6,37 
2177,
74 

814,
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1231,
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783,
03 

673,
08 

984,3
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- 
11,9

2 
- 3,34 

265,
43 

218,
51 

538,
53 

10 
ʛ. ʅʘʟʘʨʦ-
ʚʦ 

5,06 1291 
610,
44 

925,0
7 

383,
86 

356,
12 

848,6
4 

- 9,54 0,72 1,56 
204,
79 

153,
78 

243,
7 

11 
ʛ. ʅʦ-
ʨʠʣʴʩʢ 

1,62 
1987,
21 

839,
32 

1495,
13 

381,
22 

608,
06 

1594,
09 

8,11 
30,4

7 
- - 

360,
61 

224,
55 

161
4,46 
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ʛ. ʉʦʩʥʦ-
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11,1 
2600,
82 

130
8,91 

1946,
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417,
75 

720,
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1655,
83 

- 20,4 - - 
260,
19 

238,
14 

488,
47 
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ʛ. ʐʘʨʳ-
ʧʦʚʦ 

3,9 
1524,
84 

684,
9 

1023,
06 

370,
84 

336,
14 

905,4
8 

- 11,2 - 1,56 
219,
98 

169,
57 

384,
48 

14 
ʛ. ɾʝʣʝʟ-
ʥʦʛʦʨʩʢ 

4,06 
1826,
84 

982,
58 

1586,
61 

363,
57 

517,
6 

1219,
15 

1,69 
19,2

9 
- 3,37 

255,
02 

181,
33 

278,
9 

15 
ʛ. ɿʝʣʝʥʦ-
ʛʦʨʩʢ 

3,93 
1626,

7 
118
0,05 

1854,
34 

913,
57 

600,
,25 

1065,
14 

- 4,39 - 1,56 
282,
02 

148,
49 

- 

16 
ʧ. ʉʦʣ-
ʥʝʯʥʳʡ 

7,12 
1482,
19 

431,
83 

717,3
7 

387,
9 

262,
58 

366,1
8 

- 
25,9

8 
- - 

149,
77 

166,
12 

- 

17 
ʧ. ʂʝʜʨʦ-
ʚʳʡ 

6,61 
1664,
56 

397,
75 

694,0
7 

149,
3 

273,
21 

336,2
4 

- 
32,8

4 
- 1,56 

186,
45 

137,
32 

- 

 
ʉʦʛʣʘʩʥʦ ʧʦʢʘʟʘʪʝʣʷʤ ʪʘʙʣʠʮʳ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʩʘʤʳʡ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʜʣʷ 2 ʩʝʛʤʝʥʪʘ çɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘ (ʩʨʝʜʥʝʵʪʘʞʥʘʷ ʠ ʤʥʦʛʦʵʪʘʞ-
ʥʘʷ)è 6566,22 ʨʫʙ./ ʤ2 ʚ ʛ. ʂʨʘʩʥʦʷʨʩʢ; ʚ ʛ. ɼʠʚʥʦʛʦʨʩʢʝ ï 2678,99 ʨʫʙ./ ʤ2; ʚ ʛ. ʅʘʟʘʨʦʚʦ ï 1291 ʨʫʙ./ ʤ2 
[1]. ʄʠʥʠʤʘʣʴʥʦʝ ʞʝ ʟʥʘʯʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʣʷ 9 ʩʝʛʤʝʥʪʘ çʆʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ 
ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦè ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʛ. ʅʦʨʠʣʴʩʢ ï 30,47 ʨʫʙ./ ʤ2; ʚ ʛ. ɼʠʚʥʦʛʦʨʩʢ ï 27,68 ʨʫʙ./ ʤ2; ʚ ɿɸʊʆ ʛ. 
ɿʝʣʝʥʦʛʦʨʩʢ ï 4,39 ʨʫʙ./ ʤ2 (ʪʘʙʣ. 1). 
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ʉʡʪ. 1. ʌʪʩʞʝʦʞʦʦʴʞ ʨʧʣʙʠʙʫʞʤʡ ʌʈʃʊ ʪʞʜʥʞʦʫʧʛ ʠʙ 2022 ʜʧʝ 

 
ʉʤʦʪʨʷ ʥʘ ʚʳʰʝ ʫʢʘʟʘʥʥʫʶ ʜʠʘʛʨʘʤʤʫ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʋʇʂʉ ʧʦ ʩʝʛʤʝʥʪʘʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ 

ʩʣʝʜʫʶʱʝʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʠʤʝʝʪ ʩʝʛʤʝʥʪ 2 çɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘ 
(ʩʨʝʜʥʝʵʪʘʞʥʘʷ ʠ ʤʥʦʛʦʵʪʘʞʥʘʷ)è, ʤʠʥʠʤʘʣʴʥʦʝ ʞʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʝʛʤʝʥʪ 10 çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝ-
ʩʦʚè.  

ʉʝʛʤʝʥʪʳ 5 çʆʪʜʳʭ (ʨʝʢʨʝʘʮʠʷ)è, 6 çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴè, 12 çʉʧʝʮʠʘʣʴʥʦʝ, ʨʠʪʫ-
ʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʟʘʧʘʩè, 13 çʉʘʜʦʚʦʜʯʝʩʢʦʝ, ʦʛʦʨʦʜʥʠʯʝʩʢʦʝ ʠ ʜʘʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʤʘʣʦ-
ʵʪʘʞʥʘʷ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘè, 14 çʀʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝè, ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʝʨʝʜʠʥʝ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ 
ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ.  

ʉʝʛʤʝʥʪʳ 1 çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝè, 8 çʆʙʝʩʧʝʯʝʥʠʝ ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠè, 
9 çʆʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦè, 11 çɺʦʜʥʳʝ ʦʙʲʝʢʪʳè, ʠʤʝʶʪ ʩʨʝʜʥʝʝ 
ʟʥʘʯʝʥʠʝ ʋʇʂʉ ʯʫʪʴ ʚʳʰʝ ʤʠʥʠʤʘʣʴʥʦ, ʥʦ ʚʩʝ ʞʝ ʥʠʞʝ ʩʨʝʜʥʝʛʦ.  

ʉʝʛʤʝʥʪʳ 3 çʆʙʱʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝè, 4 çʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦè, 7 çʊʨʘʥʩʧʦʨʪè, ʠʤʝʶʪ 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʋʇʂʉ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. (ʨʠʩ. 1). 

ɸʥʘʣʠʟ ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʛʦʨʦʜʩʢʠʤ ʦʢʨʫʛʘʤ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʟʘ 
2022 ʛʦʜ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʙʫʜʫʱʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʜʦʣʞʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʚʦʝʚʨʝ-
ʤʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦ-
ʥʘ. 
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