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ʋɼʂ 378.1 

ɹɹʂ ʏ 484 

ʉ56 

ʊʝʤʘʪʠʢʘ ʢʦʥʬʝʨʝʥʮʠʠ ʦʪʨʘʞʘʝʪ: ʟʘʜʘʯʠ ʠ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʪʘʣʘʥʪʣʠʚʦʡ ʤʦʣʦʜʝʞʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʦʙʫʯʝʥʠʷ, ʠʟʫʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʚʫʟʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʟʦʚʘʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 

 

ʆʨʛʘʥʠʟʘʪʦʨʳ ʢʦʥʬʝʨʝʥʮʠʠ 

 ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ; 

 ʂʦʤʠʪʝʪ ʧʦ ʥʘʫʢʝ ʠ ʚʳʩʰʝʡ ʰʢʦʣʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ; 

 ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʘʜʝʤʠʷ ʥʘʫʢ ʚʳʩʰʝʡ ʰʢʦʣʳ; 

 ɸʩʩʦʮʠʘʮʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ; 

 ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʀʣʴʤʝʥʘʫ, ɻʝʨʤʘʥʠʷ; 

 ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ, ʄʠʥʩʢ, 
ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ; 

 ʇʝʢʠʥʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʂʠʪʘʡ; 

 ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʝʚʘ 
(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ); 

 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ "ʃʕʊʀ"  
ʠʤ. ɺ.ʀ. ʋʣʴ̫ ʥʦʚʘ (ʃʝʥʠʥʘ); 

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

 ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ; 

 ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ"; 

 ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ  
ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠ; 

 ɸʆ "ʅʀʀ "ɺʝʢʪʦʨ"; 

 ʆʆʆ "ʊʝʭʥʦʣʠʪ". 

 

ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 2 ʪʦʤʘʭ. 

 

ʊʦʤ 1 ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣʳ ʧʦ ʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

 ɼʦʢʣʘʜʳ ʇʣʝʥʘʨʥʦʛʦ ʟʘʩʝʜʘʥʠʷ. 

 ʇʦʜʛʦʪʦʚʢʘ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚ-
ʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚʫʟʦʚ ʈʦʩʩʠʠ, ʵʢʩʧʦʨʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩ-
ʣʫʛ. 

 ʇʘʨʪʥʝʨʩʪʚʦ ʚʫʟʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʝʪʝʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʤʦ-
ʙʠʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

 ʆʙʱʝʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʘʢʢʨʝʜʠʪʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ 
ʚʳʧʫʩʢʥʠʢʦʚ. 

 ʂʦʤʧʝʪʝʥʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʳʩʰʝʡ ʰʢʦʣʳ XXI ʚ. 

 ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 
 

ʊʦʤ 2 ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣʳ ʧʦ ʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠ̫ ʤ: 

 ʇʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

 ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʠʝʤ ʚ ʚʫʟʳ. 

 ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

 ʇʨʦʙʣʝʤʳ ʩʦʮʠʘʣʠʟʘʮʠʠ ʩʪʫʜʝʥʯʝʩʪʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 
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ʖ. ʊ. ɹʫʪʳʣʴʩʢʠʡ 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʪʠʥʛʝʥʪʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʳʰʝʥʠʷ 
ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ  

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

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʧʝʮʠʬʠʢʝ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ. 
ʆʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʛʨʫʧʧ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʦʙʫʯʝʥʠʷ. 

ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʡ 
ʛʨʫʧʧʳ 

 

ʂ ʯʠʩʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʦʪʥʦ-

ʩʠʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʘʷ ʩʤʝʥʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʦʚʳʭ ʦʧʝʨʘʪʦʨʦʚ, ʢʦʪʦʨʳʤ 

ʪʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ ʧʦʢʦʣʝʥʠʷʤʠ ʩʝʪʝʡ ʩʦ-

ʪʦʚʦʡ ʩʚʷʟʠ 3G, 3,5G, 4G, ʘ ʪʝʧʝʨʴ ʫʞʝ ʠ 5G. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʫʜʝʣʷʪʴ 

ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʢʦʤʧʘʥʠʡ. 

ɸʥʘʣʠʟ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʝʢʦʪʦʨʳʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦ-

ʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝ ʠʤʝʝʪ ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙ-

ʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʨʦʮʝʩ-

ʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʦʧʨʦʩʳ ʚʳʙʦʨʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʨʦʜʥʳʭ ʫʯʝʙʥʳʭ ʛʨʫʧʧ, 

ʥʘʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʪʤʝʯʝʥʥʦʛʦ ʚʳʰʝ ʢʦʥʪʠʥʛʝʥʪʘ. ɺ ʠʭ ʯʠʩʣʝ ʦʪʤʝʪʠʤ: 

 ʧʦʣʫʯʝʥʠʝ ʚʪʦʨʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

 ʦʙʫʯʝʥʠʝ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ; 

 ʦʙʫʯʝʥʠʝ ʚ ʠʥʩʪʠʪʫʪʘʭ ʠ ʬʘʢʫʣʴʪʝʪʘʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ; 

 ʦʙʫʯʝʥʠʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʘʪʠʢʝ ʚ ʩʦʩʪʘʚʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʝʙ-

ʥʳʭ ʛʨʫʧʧ. ʊʘʢʠʝ ʛʨʫʧʧʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʠʣʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʦʨʛʘʥʠʟʘʮʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʫʯʝʙʥʳʭ ʛʨʫʧʧ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʝ-

ʨʝʯʥʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʭ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʯʝʩʪʴ ʧʦʩʣʝʜ-

ʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʡ ʘ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʠ ʠʭ ʙʫʜʫʱʝʛʦ 

ʨʘʟʚʠʪʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʦʜ-

ʛʦʪʦʚʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʩʪʘʚʘ ʫʯʝʙʥʳʭ ʛʨʫʧʧ, ʨʘʟʨʘʙʦʪʢʠ 
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ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʦʜʙʦʨʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʝʨʚʦ-

ʩʪʝʧʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʢʦʥʪʠʥʛʝʥʪʘ, ʞʝʣʘʶʱʝʛʦ ʧʦʚʳʩʠʪʴ ʩʚʦʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʡ. ʇʨʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʫʯʝʙʥʳʭ ʛʨʫʧʧ ʚʘʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

 ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʣʠʮ, ʞʝʣʘʶʱʠʭ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʢʚʘʣʠʬʠʢʘʮʠʶ; 

 ʥʘʣʠʯʠʝ ʤʦʪʠʚʘʮʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ; 

 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʡ; 

 ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʚʨʝʤʝʥʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʤʠʥʠʤʘʣʴʥʦʤ 

ʠʣʠ ʨʘʩh ʠʨʝʥʥʦʤ ʦʙʲʝʤʝ. 

ʆʪʚʝʪʳ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʜ-

ʥʦʨʦʜʥʳʝ ʫʯʝʙʥʳʝ ʛʨʫʧʧʳ, ʢʘʢ ʧʦ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ, ʪʘʢ ʠ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʠʥʪʝʨʝʩʘʤ. ʕʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʇʦʜʛʦʪʦʚʢʘ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ 

ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʢʦʥʪʠʥʛʝʥʪʘ, ʥʦ ʠ ʦʪ ʩʧʝʮʠʬʠʢʠ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʶʪ ʣʠʮʘ, ʧʦʚʳʰʘʶʱʠʝ ʢʚʘ-

ʣʠʬʠʢʘʮʠʶ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʧʨʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʜʠʩʮʠʧʣʠʥ ʜʣʷ ʫʯʝʙʥʳʭ ʛʨʫʧʧ, ʮʝʣʠʢʦʤ ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʘʙʦʪʥʠʢʦʚ ʦʜʥʦʡ 

ʢʦʤʧʘʥʠʠ, ʠ ʛʨʫʧʧ ʠʟ ʨʘʙʦʪʥʠʢʦʚ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʘʥʠʡ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʝ 

ʚʥʠʤʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʝʣʝʥʦ ʩʧʝʮʠʬʠʢʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʘʧʧʘʨʘʪʫʨʥʳʭ ʨʝʰʝʥʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʧʘʥʠʠ. ɺʦ ʚʪʦʨʦʤ ï ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʙʫʜʝʪ ʧʨʠʭʦ-

ʜʠʪʴʩʷ ʥʘ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʫʩʪʨʦʡʩʪʚ ʠ ʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 
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ɺ. ʇ. ʇʨʦʢʦʧʴʝʚ 
ʉʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ï 
ʠʥʩʪʨʫʤʝʥʪ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ  

ʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ 
ɹ. ʅ. ɽʣʴʮʠʥʘ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʨʝʘʣʠʟʘʮʠʠ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘʭ, ʧʨʠʩʦʝʜʠʥʠʚʰʠʭʩʷ ʢ ɹʦʣʦʥ-
ʩʢʦʤʫ ʧʨʦʮʝʩʩʫ, ʦʜʥʦʛʦ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʢʫʱʝʝ ʜʝʩʷʪʠʣʝ-
ʪʠʝ ï ʧʨʠʥʮʠʧʘ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚ ʨʦʩʩʠʡʩʢʦʡ 
ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʣʦʩʴ ʠ ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʵʣʝʤʝʥ-
ʪʦʚ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʙʩʫʞʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ 
ʙʦʣʝʝ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ. 

ʉʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ, ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ 

 

ɺ 2003 ʛʦʜʫ ʈʦʩʩʠʷ ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʢ ɹʦʣʦʥʩʢʦʤʫ ʧʨʦʮʝʩʩʫ, ʠ ʨʝʰʝʥʠʷ ʂʦʥ-

ʬʝʨʝʥʮʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʤʠʥʠʩʪʨʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʝʩʦ-

ʤʥʝʥʥʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʘʧʨʝʣʝ 2009 ʛʦʜʘ ʚ ʂʦʤʤʶʥʠʢʝ ʢʦʥʬʝʨʝʥʮʠʠ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʤʠʥʠʩʪʨʦʚ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʦʨʠʪʝʪʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʝ-

ʨʠʦʜ ʜʦ 2020 ʛʦʜʘ. ʉʨʝʜʠ ʥʠʭ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʪʨʝʙʫʶʱʝʝ 

"ʨʘʩʰʠʨʝʥʠʷ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ, ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ ʠ 

ʦʙʫʯʝʥʠʶ". ɼʘʣʝʝ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ "ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʜʦʣʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ, ʛʠʙʢʠʭ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ", ʠ "ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ ʚ ʪʝʩ-

ʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʜʦʣʞʝʥ 

ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʫ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ". ʂʦʥʬʝʨʝʥʮʠʠ ʤʠ-

ʥʠʩʪʨʦʚ ʧʨʝʜʰʝʩʪʚʦʚʘʣ 17-ʡ ɽʚʨʦʧʝʡʩʢʠʡ ʩʲʝʟʜ ʩʪʫʜʝʥʪʦʚ (ʇʨʘʛʘ, ʬʝʚʨʘʣʴ 2009 

ʛʦʜʘ), ʧʨʠʥʷʚʰʠʡ ʇʨʘʞʩʢʫʶ ʜʝʢʣʘʨʘʮʠʶ ʩʪʫʜʝʥʪʦʚ, ʦʙʨʘʱʝʥʥʫʶ ʢ ʂʦʥʬʝʨʝʥʮʠʠ 

ʤʠʥʠʩʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʦʚʦʨʠʪʩʷ, ʯʪʦ "ʢʘʯʝʩʪʚʦ ï ʚʘʞ-

ʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʫʩʧʝʰʥʦʩʪʠ, ʘ ʩʪʫʜʝʥʪʦʮʝʥʪʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚ-

ʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʜʝʣʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʢʘʯʝʩʪʚʘ". ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦ-

ʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʂʦʤʤʶʥʠʢʝ ʢʦʥʬʝʨʝʥʮʠʠ ʝʚʨʦʧʝʡʩʢʠʭ ʤʠʥʠʩʪ-

ʨʦʚ 2009 ʛʦʜʘ ʫʢʘʟʘʥʘ ʠ ʪʨʫʜʦʫʩʪʨʘʠʚʘʝʤʦʩʪʴ, ʧʨʠʯʝʤ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ "ʚʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʚʦʦʨʫʞʠʪʴ ʩʪʫʜʝʥʪʦʚ ʧʝʨʝʜʦʚʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʘʚʳʢʘʤʠ ʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʞʠʟʥʠ". ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʝʡʰʝʡ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʛʦ ʨʳʥʢʦʤ ʪʨʫʜʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʞʠʟʥʠ. 

ɺʝʜʷ ʧʦʜʛʦʪʦʚʢʫ ʢ ʚʥʝʜʨʝʥʠʶ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʘʜʦ, ʥʘ-

ʚʝʨʥʦ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʦʙʫʯʝʥʠʝ 

ʜʦʣʞʥʦ ʠʜʪʠ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʩʧʝʮʠʘʣʴʥʦʩʪʠ) ʠʣʠ ʙʣʠʟʢʠʭ ʥʘʧʨʘʚ-

ʣʝʥʠʡ. ɼʦʢʫʤʝʥʪ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʜʦʣʞʝʥ ʚʩʝ-ʪʘʢʠ ʫʢʘʟʳʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʴ. ʇʦʵʪʦʤʫ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʯʝʙʥʦʤ ʧʣʘʥʝ ʩʪʫʜʝʥʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʢʦ-

ʪʦʨʳʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʙʫʜʫʱʝʡ ʨʘʙʦʪʳ ʚ ʦʧʨʝʜʝ-
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ʣʝʥʥʦʡ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʫ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ, ʥʘʩʪʘʚʥʠʢ, ʧʦʜʦʙʥʳʡ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʩʪʫʜʝʥʪʘ, ʦʙʫʯʘʶʱʝʤʫ ʧʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʣʘʥʫ ʚ 70-80 ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ɺʥʝʜʨʷʷ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʝ ʥʘʜʦ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʦʯʝʥʴ 

ʤʥʦʛʦʝ ʠʟ ʵʪʦʛʦ ʚʠʜʘ ʦʙʫʯʝʥʠʷ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʧʦʩʣʝʜʥʝʡ ʪʨʝʪʠ XX ʚʝʢʘ. ʊʘʢ, 

ʚʦ ʤʥʦʛʠʭ ʚʫʟʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʨʘʢʪʠʢʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʤ ʩʪʫʜʝʥʪʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, 

ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʢʫʨʩʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩ ʜʣʷ ʩʪʫʜʝʥʪʘ ʠʣʠ ʙʫʜʫʱʝʛʦ ʨʘ-

ʙʦʪʦʜʘʪʝʣʷ. ʉʫʱʝʩʪʚʦʚʘʣʠ ʬʠʣʠʘʣʳ ʢʘʬʝʜʨ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʩ ʢʦʪʦʨʳʤʠ ʚʫʟ ʟʘ-

ʢʣʶʯʘʣ ʜʦʛʦʚʦʨʳ ʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠ ʩʦʪʨʫʜʥʠʢʠ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʣʠ 

ʫʯʘʩʪʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʊʘʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʙʳʣʦ ʦʩʦʙʝʥʥʦ ʧʣʦʜʦʪʚʦʨʥʳʤ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʮʝʣʝʚʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

(ʎʀʇʉ). ʀʤʝʣʘ ʤʝʩʪʦ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʠ ʩʝʡʯʘʩ, ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʜʦʛʦ-

ʚʦʨʘʤ ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ, ʠ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʣ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʙʫʜʫʱʝʡ ʨʘʙʦʪʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʳ, ʨʝʘʣʠ-

ʟʫʶʠɦʝ ʠʜʝʶ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʡ. ʉʝʡʯʘʩ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʘ ʚʫʟʘ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʦʣʫʯʝʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, 

ʥʦ ʠ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘ-

ʮʠʡ ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʠʮʝʣ ʥʘ ʙʫʜʫʱʝʝ, ʪ.ʝ. ʛʦʪʦʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩ-

ʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʥʫʪ ʚ ʩʬʝʨʝ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʠ ʢʦʪʦ-

ʨʳʝ ʧʦʢʘ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ʊʘʢʞʝ 

ʚʦʟʤʦʞʥʳ ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʪʫʜʝʥʪʘʤ, ʦʙʫʯʘʝʤʳʤ ʧʦ ʤʘʣʦʚʦʩʪʨʝʙʦʚʘʥ-

ʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʘʝʤʳʭ ʟʥʘʥʠʡ ʧʨʠ-

ʦʙʨʝʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʥʦʚʦʡ ʦʙʣʘʩʪʠ. ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦʤʦʛʫʪ ʩʪʫʜʝʥʪʘʤ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʥʝ ʚʩʝʛʜʘ ʧʨʘʚʠʣʴʥʦ ʚʳ-

ʙʨʘʥʥʫʶ ʠʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ. ʉʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʜʦʣʞʥʦ ʚʦʩʧʠʪʳʚʘʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʢ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ 

ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʫʩʣʦʚʠʷʤ ʝʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʝʞʘʪʴ ʦʧʘʩʥʦʩʪʠ ʧʨʝʚʨʘʱʝʥʠʷ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠ-

ʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʘ ʪʦʣʴʢʦ ʜʣʷ ʨʘʙʦʪʳ ʩʝʡʯʘʩ ʥʘ ʢʦʥ-

ʢʨʝʪʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ɼʣʷ ʵʪʦʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʫʞʥʦ ʥʝ ʫʤʝʥʴʰʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʫʯʝʙʥʳʭ ʯʘʩʦʚ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʝʱʝ ʣʫʯʰʝ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ 

ʯʘʩʦʚ ʧʦ ʥʝʢʦʪʦʨʳʤ ʠʟ ʥʠʭ. ʊʘʢ, ʤʥʦʛʠʤ ʙʫʜʫʱʠʤ ʠʥʞʝʥʝʨʘʤ ʜʣʷ ʚʦʟʤʦʞʥʦʡ ʧʝ-

ʨʝʧʦʜʛʦʪʦʚʢʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʥʫʞʥʳ ʭʦʨʦʰʠʝ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʤʝʭʘʥʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ ʩʨʝʜ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʙʳʩʪʨʝʝ ʘʜʘʧʪʠʨʫʶʪʩʷ 

ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʳ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʚ ʦʙʣʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ. ʅʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠ-

ʤʘʥʠʝ ʥʘ ʜʠʩʮʠʧʣʠʥʳ, ʜʘʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʥʦʩʷ-

ʱʠʭ ʠʥʪʝʛʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʘʧʨʠʤʝʨ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 
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ɹʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʘ-

ʝʪ ʧʨʠʢʣʘʜʥʦʡ ʙʘʢʘʣʘʚʨʠʘʪ. ʉʪʫʜʝʥʪ ʥʘ ʧʝʨʚʳʭ ʢʫʨʩʘʭ ʠʟʫʯʘʝʪ ʚ ʦʙʲʝʤʝ ʥʝʩʢʦʣʴ-

ʢʠʭ ʙʣʠʟʢʠʭ ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ ʛʫʤʘʥʠʪʘʨʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʪʘʢʞʝ ʯʘʩʪʴ ʦʙʱʝʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɿʘʪʝʤ ʚʳʙʠʨʘʝʪ ʠ ʧʦʣʫʯʘʝʪ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʜʚʫʤ-ʪʨʝʤ ʨʦʜʩʪʚʝʥʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʷʚʣʝʥʠʝ ʤʘʛʠʩʪʨʘʪʫʨʳ ʪʘʢʞʝ ʜʘʝʪ ʥʦʚʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʟ-

ʢʦʩʧʝʮʠʘʣʴʥʳʝ ʢʫʨʩʳ, ʥʦ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ. ɹʣʘʛʦ-

ʜʘʨʷ ʵʪʦʤʫ, ʩʪʫʜʝʥʪ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʤʧʝʪʝʥʮʠʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ ʟʥʘʢʦʤʠʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʥʘʫʯʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʙʦ-

ʣʝʝ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘ-

ʪʫʨʫ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʠʮ, ʪʦ ʙʫʜʝʪ ʩʜʝʣʘʥ ʰʘʛ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥ-

ʮʠʧʘ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʯʝʚʠʜʥʦ, ʥʝʦʙʭʦʜʠʤ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʴ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʨʝʜʝ-

ʣʝʥʥʳʤʠ ʥʦʚʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʵʨʫʜʠ-

ʨʦʚʘʥ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʚʦ-ʚʪʦʨʳʭ, 

ʟʥʘʪʴ, ʭʦʪʷ ʙʳ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʨʘ-

ʙʦʪʦʜʘʪʝʣʝʡ. ʊʘʢʞʝ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʧʝʢʪʨ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʠʜʝʪ 

ʧʦʜʛʦʪʦʚʢʘ ʚ ʚʫʟʘʭ, ʦʯʝʥʴ ʰʠʨʦʢ, ʠ ʪʦʛʜʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʥʝ ʜʦʣʞ-

ʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʝʛʦ ʥʘʫʯʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʠ ʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʥʫʞʥʳ, ʥʘʚʝʨʥʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʟʥʳʤ ʥʘʙʦ-

ʨʦʤ ʢʦʤʧʝʪʝʥʮʠʡ. 

 

Ural Federal University (UrFU), Russia 

The article observes the realization of a student focused training principle in Russian Universi-
ties participating The Bologna Process. The principle is of a high priority for the current ten 
years. It is demonstrated, that Russian Universities have had and are having many elements 
building up the principle. Some proposals for to boost the effectivity of the realization are dis-
cussed. 

Student focused training, quality of education, individual curriculums, additive skills, meeting 
employers demands 
 
 
 
 

V. P. Prokopiev  

Training, focused on a student, is the tool of education quality improvement  
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ɺ. ɸ. ɼʫʙʝʥʝʮʢʠʡ, ɹ. ʗ. ʉʦʚʝʪʦʚ, ɺ. ɺ. ʎʝʭʘʥʦʚʩʢʠʡ 
ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʥʦʡ ʤʦʜʝʣʠ ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ  
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʤʦʜʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʧʦʩʦʙʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʘʪʪʝʨʥʦʚ ʠ ʢʘʨʢʘʩʦʚ. 
ʇʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʰʘʙʣʦʥʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʥʳʭ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʢʘʨʢʘʩ, ʧʘʪʪʝʨʥ, ʧʨʠʣʦʞʝʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ  

 

ʂʦʥʩʪʨʫʢʪʦʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʭʦʜʠʪʩʷ ʚ ʢʘʞʜʦʜʥʝʚʥʦʡ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʇʨʦʝʢʪʥʫ  ʁʤʦʜʝʣʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʢʦʤʧʣʝʢʩʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʥʷʪʳʭ ʧʨʦ-

ʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʨʦʝʢʪʥʘʷ ʤʦʜʝʣʴ ʥʝ ʜʦʣʞʥʘ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʟʘʜʘʥʳ ʚ ʤʦ-

ʜʝʣʷʭ ʵʪʘʧʘ ʘʥʘʣʠʟʘ. ʆʜʥʘʢʦ ʬʨʘʛʤʝʥʪʳ ʤʦʜʝʣʠ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʨʝʜʢʦ ʫʜʘʝʪʩʷ 

ʥʘʧʨʷʤʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʝʢʪʥʦʡ ʤʦʜʝʣʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʧʨʦʝʢʪʥʦʡ ʤʦʜʝʣʠ ʵʪʦ ʜʦʩʪʠʞʝʥʠʝ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʦʙʦʙʱʝʥʠʷ, ʩʠʩ-

ʪʝʤʘʪʠʟʘʮʠʠ, ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʵʪʦʡ ʤʦʜʝʣʠ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʝʜʧʦ-

ʣʘʛʘʝʤʦʡ ʩʨʝʜʳ ʨʝʘʣʠʟʘʮʠʠ.  

ɺ ʤʦʜʝʣʠ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʛʦ ʯʘʩʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʣʦ-

ʢʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʢʣʘʩʩʦʚ, ʯʘʩʪʥʳʭ ʧʨʝʮʝʜʝʥʪʦʚ, ʯʘʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʧʦʚʝʜʝʥʠʷ, 

ʯʘʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʨʦʝʢʪʥʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʧʦʢʨʳʚʘʪʴ ʚʩʝ ʯʘʩʪ-

ʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʝʝ ʢʦʤ-

ʧʘʢʪʥʦʡ ʠ ʜʦʧʫʩʢʘʪʴ ʨʘʩʰʠʨʝʥʠʝ. ʇʨʦʝʢʪʥʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʝ-

ʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʪʴ ʧʨʘʚʠʣʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʘʥʘʣʠʟʘ, ʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʘʣʠʟʫʶʪʩʷ ʚʩʝ ʚʘʨʠʘʥʪʦʚ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʚ ʤʦʜʝʣʠ ʵʪʘʧʘ ʘʥʘʣʠʟʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʝʡ ʤʝʪʘʢʣʘʩʩʦʚ, ʚʳʜʝʣʝʥʠʝ ʨʦʣʝʡ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʳʭ ʤʝʪʘʢʣʘʩʩʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʧʘʪʪʝʨʥʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ, ʧʝʨʝʭʦʜ ʦʪ ʧʝʨʝʯʠʩʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʢ ʤʦʜʝʣʷʤ ʦʧʠʩʘʥʠʷ 

ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʧʨʦʝʢʪʥʫʶ ʤʦʜʝʣʴ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʤʦ-

ʜʝʣʴ. ʆʪʢʘʟ ʦʪ ʧʨʷʤʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʜʝʣʠ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʠ ʧʝʨʝʭʦʜ ʢ ʠʥʩʪ-

ʨʫʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʠʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʚʩʝ ʚʘʨʠʘʥʪʳ ʤʦʜʝʣʠ ʵʪʘʧʘ ʘʥʘ-

ʣʠʟʘ ʚ ʨʘʤʢʘʭ ʥʘʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʤʦʜʝʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʈʘʙʦʪʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʟ ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ. ʏʘʩʪʴ ʤʦʜʝʣʝʡ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʦʧʝ-

ʨʠʨʫʝʪ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʥʝ ʢʣʘʩʩʘʤʠ ʵʣʝʤʝʥʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ 

ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʪʘʢʫʶ ʦʙʲʝʢʪʥʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʚʳʷʚʣʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʠ ʠʭ ʩʚʷʟʷʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʧʨʠʟʥʘʢʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʠ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʢʣʘʩʩʦʚ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦ-

ʛʦ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ.  

ɸʥʘʣʠʟ ʜʦʢʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʜʦʢʫʤʝʥʪʘ ʦʙʲʝʢʪʥʫʶ 

ʤʦʜʝʣʴ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʵʪʠʭ ʤʦʜʝʣʝʡ ʦʢʘʟʳ-
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ʚʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʘʙʦʪʳ ʧʦ ʩʠʩʪʝ-

ʤʘʪʠʟʘʮʠʠ ʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʵʪʠʭ ʤʦʜʝʣʝʡ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʫʶ 

ʧʨʦʝʢʪʥʫʶ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠʤʝ-

ʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʘʣʴʢʫʣʷʮʠʡ ʩʪʦʠʤʦʩʪʠ. ʅʘ ʵʪʘ-

ʧʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʳ ʚʘʨʠʘʥʪʳ ʤʦʜʝʣʝʡ ʢʣʘʩʩʦʚ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ. ʇʨʦʝʢʪʥʘʷ 

ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʢʦʥʩʪʨʫʢʪʦʨ ʠ ʠʩʧʦʣʥʠʪʝʣʴ ʢʘʣʴʢʫʣʷʮʠʡ,  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʪʪʝʨʥʦʚ. ʇʘʪʪʝʨʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʠʩʘʥʠʝ ʦʧʨʦʙʦ-

ʚʘʥʥʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. ʊʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʘʢʪʠʢ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʦʧʠʩʘʥʠʷʭ ʧʘʪʪʝʨʥʦʚ, ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʝ 

ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʀʉ.  

ʂʘʨʢʘʩ ï ʵʪʦ ʥʘʙʦʨ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʘʩʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʚʪʦʨʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʠʟʘʡʥ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʩʘ ʧʨʦʛʨʘʤʤ [1]. ʂʘʨʢʘʩ ʜʠʢʪʫʝʪ ʦʧʨʝ-

ʜʝʣʝʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʠʣʦʞʝʥʠʷ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ, ʝʝ ʨʘʟʜʝʣʝ-

ʥʠʝ ʥʘ ʢʣʘʩʩʳ ʠ ʦʙʲʝʢʪʳ, ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʤʝʪʦʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʭ ʠ ʜʨʫ-

ʛʠʭ ʠ ʧʦʪʦʢʠ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʟʘʜʘʶʪʩʷ ʢʘʨʢʘʩʦʤ, ʘ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʝʢ-

ʪʠʨʦʚʱʠʢʠ ʠʣʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʧʝʮʠʬʠʢʝ ʧʨʠʣʦʞʝ-

ʥʠʷ. ɺ ʢʘʨʢʘʩʝ ʘʢʢʫʤʫʣʠʨʦʚʘʥʳ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, ʦʙʱʠʝ ʜʣʷ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ. ɸʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʟʘʡʥʘ ʠ ʢʦʜʘ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ ʩʭʦʞʫʶ ʩʪʨʫʢʪʫʨʫ. ʀʭ ʧʨʦʱʝ ʩʦʧʨʦʚʦʞʜʘʪʴ. ʆʜ-

ʥʘʢʦ ʧʨʠʭʦʜʠʪʩʷ ʤʠʨʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʫʞʝ ʧʨʠʥʷʪʳ. 

ʅʘʨʷʜʫ ʩ ʢʘʨʢʘʩʘʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʂʀʉ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʧʘʪʪʝʨʥʳ. 

ʇʘʪʪʝʨʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʘʙʩʪʨʘʢʪʥʳ, ʯʝʤ ʢʘʨʢʘʩʳ [2], [3]. ɺ ʢʦʜ ʤʦʛʫʪ 

ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʮʝʣʳʝ ʢʘʨʢʘʩʳ, ʧʨʠ ʵʪʦʤ ʧʘʪʪʝʨʥʳ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʩ-

ʥʦʚʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. ʂʘʨʢʘʩʳ ʤʦʞʥʦ ʧʠʩʘʪʴ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ ʠ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʘʪʴ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʥʷʪʴ ʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ ʧʘʪʪʝʨʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʫʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʚ ʥʠʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ʇʘʪʪʝʨʥʳ ʦʙʲʷʩʥʷʶʪ ʥʘʤʝʨʝ-

ʥʠʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ, ʢʦʤʧʨʦʤʠʩʩʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʚʳʙʨʘʥʥʦʛʦ ʜʠʟʘʡʥʘ. ʂʘʢ ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʘʪʪʝʨʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʣʴʯʝ, ʯʝʤ ʢʘʨʢʘʩʳ [1]. 

ʊʠʧʠʯʥʳʡ ʢʘʨʢʘʩ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʧʘʪʪʝʨʥʦʚ. ʆʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʥʝ-

ʚʝʨʥʦ. ʇʘʪʪʝʨʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʥʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ, ʯʝʤ ʢʘʨʢʘʩʳ. ʂʘʨʢʘʩ 

ʚʩʝʛʜʘ ʩʦʟʜʘʝʪʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ɿʥʘʯʝʥʠʝ ʢʘʨʢʘʩʦʚ ʚʦʟʨʘʩʪʘʝʪ. ʀʤʝʥʥʦ ʩ ʠʭ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʪʦʨʥʦ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝ-

ʥʠ. ʂʨʫʧʥʳʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪʩʷ ʠʟ ʩʣʦʝʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʘʨʢʘʩʦʚ. ɼʠʟʘʡʥ ʠ ʢʦʜ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤʠ ʢʘʨʢʘʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʠ ʠʭ ʩʦʟʜʘʥʠʠ. 

ʂʘʨʢʘʩʳ ʚʦʧʣʦʱʘʶʪ ʪʝʦʨʠʶ ʧʨʦʙʣʝʤʥʳʭ ʜʦʤʝʥʦʚ (ʦʙʣʘʩʪʝʡ) ʠ ʚʩʝʛʜʘ ʷʚʣʷ-

ʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʟʘ ʵʪʠʭ ʜʦʤʝʥʦʚ [1]. ʂʘʨʢʘʩ ʤʦʞʝʪ ʙʳʪʴ ʘʜʨʝʩʦʚʘʥ ʚʩʝʡ 

ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʪʦʣʴʢʦ ʝʝ ʯʘʩʪʠ.  

ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʟʘʜʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʰʘʙʣʦʥʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ. 
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ɽ. ʃ. ʂʦʨʷʛʠʥʘ 
ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʧʦ ʬʠʟʠʢʝ 

ʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʷ 

ʇʨʦʚʝʜʝʥ ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʧʦ ʬʠʟʠʢʝ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʚ ʬʦʨʤʝ ʢʦʤ-
ʧʴʶʪʝʨʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʦʩʪʨʦʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʧʣʦʪʥʦʩʪʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʰʘʝʤʦʩʪʠ 
ʟʘʜʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʪʝʤ. 

ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʬʠʟʠʢʘ, ʛʠʩʪʦʛʨʘʤʤʘ 

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʝ ʥʝʦʙʭʦ-

ʜʠʤ ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

[1], [2]. ʇʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʬʦʨʤʝ ɽɻʕ ʠ ʫʯʝ-

ʪʘ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʧʨʠʝʤʝ ʚ ʚʫʟ ʧʨʠʚʝʣʘ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʳʨʘʚʥʠʚʘʥʠʶ 

ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʥʦ ʚʩʝ ʞʝ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʨʘʟ-

ʙʨʦʩ ʢʘʢ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʘʙʨʘʥʥʳʭ ʙʘʣʣʦʚ ʧʦʩʪʫʧʘʶʱʠʭ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʭ ʟʥʘ-

ʥʠʡ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʣʝʪ ʚ ʂɻʕʋ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦ ʬʠʟʠʢʝ ʚ ʬʦʨʤʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʦʩʪʘʪʦʯʥʳʭ 

ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʦ ʬʠʟʠʢʝ, ʧʨʦʚʝʨʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʪʠʭ ʟʥʘʥʠʡ ʨʝʟʫʣʴʪʘʪʘʤ ɽɻʕ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʧʦ ʬʠʟʠʢʝ ʠ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴ-

ʥʳʭ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ ʦʙʫʯʝʥʠʷ.  

 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘʭ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʘʢʘʜʝ-

ʤʠʯʝʩʢʠʭ ʯʘʩʦʚ. ʊʝʤʘʪʠʢʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦ-

ʛʨʘʤʤʳ ʧʦ ʬʠʟʠʢʝ ʚ ʦʙʲʝʤʝ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʦʜʠʥʥʘʜʮʘʪʠ 

ʢʣʘʩʩʦʚ. ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʚʢʣʶʯʘʣʠ ʟʘʜʘʥʠʷ ʟʘʢʨʳʪʦʡ ʬʦʨʤʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
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ʟʘʜʘʥʠʷʤ ʯʘʩʪʠ ɸ ʚ ɽɻʕ, ʠ ʟʘʜʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʣʠ ʟʘʜʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʘʜʦ 

ʜʘʪʴ ʯʠʩʣʝʥʥʳʡ ʦʪʚʝʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʜʘʥʠʷʤ ʯʘʩʪʠ ɺ. ʀʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʚʨʝ-

ʤʝʥʠ ʚ ʪʝʩʪʘʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʟʘʜʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʘʩʪʠ ʉ. ʆʮʝʥʢʠ ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʦʮʝʥʪʘʭ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʦ 

ʟʘʜʘʥʠʡ. 

ʇʦ ʠʪʦʛʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʣʝʪ ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʩʪʫʜʝʥʪʦʚ ï 

ʦʪ 38 ʜʦ 48 %, ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʠʣʘ 40ï60 % ʟʘʜʘʥʠʡ, 12 % ʩʪʫʜʝʥʪʦʚ ʚʳʧʦʣʥʠʣʠ 

66ï70 % ʟʘʜʘʥʠʡ ʠ 8ï10% ʩʪʫʜʝʥʪʦʚ ʩʧʨʘʚʠʣʠʩʴ ʪʦʣʴʢʦ ʩ 31ï50% ʟʘʜʘʥʠʡ. ʉʦ-

ʚʩʝʤ ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ ʩʪʫʜʝʥʪʦʚ (2ï4%) ʩʧʨʘʚʠʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦ ʚʩʝʤʠ ʟʘʜʘ-

ʥʠʷʤʠ (80ï100%) ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʘʷ ʜʦʣʷ ï 26ï30% ʧʣʦʭʦ ʩʧʨʘʚʠʣʘʩʴ ʩ ʟʘ-

ʜʘʥʠʷʤʠ, ʧʨʘʚʠʣʴʥʦ ʨʝʰʠʚ ʣʠʰʴ ʜʦ 40 % ʟʘʜʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʜʦʩ-

ʪʘʪʦʯʥʦ ʭʦʨʦʰʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʭʦʜʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ɽɻʕ ʧʦ ʬʠʟʠʢʝ.  

ʆʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʰʘʝʤʦʩʪʠ ʟʘʜʘʥʠʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʤ ï ʦʪ-

ʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, ʩʧʨʘʚʠʚʰʠʭʩʷ ʩ ʟʘʜʘʥʠʝʤ, ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʪʝʩʪʠ-

ʨʫʝʤʳʭ ʩʪʫʜʝʥʪʦʚ, ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʰʘʝʤʦʩʪʠ ʧʦ ʪʝʤʘʤ. ʇʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʣʝʪ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʩʪʫʜʝʥʪʳ ʩʧʨʘʚ-

ʣʷʣʠʩʴ ʩ ʟʘʜʘʥʠʷʤʠ ʧʦ ʪʝʤʘʤ: "ʈʘʙʦʪʘ ʠ ʤʦʱʥʦʩʪʴ ʪʦʢʘ. ɿʘʢʦʥ ɼʞʦʫʣʷ-ʃʝʥʮʘ", 

"ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ. ʈʘʙʦʪʘ ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ. ʇʝʨʚʳʡ ʟʘʢʦʥ ʪʝʨʤʦʜʠʥʘʤʠʢʠ. 

ʂʇɼ ʪʝʧʣʦʚʦʡ ʤʘʰʠʥʳ", "ʈʘʜʠʦʘʢʪʠʚʥʦʩʪʴ. ɿʘʨʷʜ ʷʜʨʘ. ʗʜʝʨʥʳʝ ʨʝʘʢʮʠʠ". ʅʘʠ-

ʙʦʣʝʝ ʩʣʘʙʦ ʩʪʫʜʝʥʪʳ ʩʧʨʘʚʠʣʠʩʴ ʩ ʪʝʤʘʤʠ: "ɼʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ, ɿʘʢʦʥ ʇʘʩʢʘʣʷ. 

ɿʘʢʦʥ ɸʨʭʠʤʝʜʘ", "ʗʚʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. ɿʘʢʦʥ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ ʌʘʨʘʜʝʷ. ʇʨʘʚʠʣʦ ʃʝʥʮʘ. ʉʘʤʦʠʥʜʫʢʮʠʷ. ʀʥʜʫʢʪʠʚʥʦʩʪʴ" ʠ "ʀʥʪʝʨʬʝ-

ʨʝʥʮʠʷ ʩʚʝʪʘ. ɼʠʬʨʘʢʮʠʷ ʩʚʝʪʘ. ɼʠʬʨʘʢʮʠʦʥʥʘʷ ʨʝʰʝʪʢʘ". ʉʣʘʙʦʝ ʟʥʘʥʠʝ ʩʪʫ-

ʜʝʥʪʘʤʠ ʜʘʥʥʳʭ ʪʝʤ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʚʥʠʤʘʥʠʝʤ ʢ ʥʠʤ ʚ 

ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʬʠʟʠʢʝ, ʘ ʪʘʢʞʝ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʩʘʤʠʭ ʪʝʤ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʝʥʳ ʨʝʡʪʠʥʛ-ʣʠʩʪʳ ʩʪʫʜʝʥʪʦʚ ï ʩʧʠʩʢʠ 

ʩʪʫʜʝʥʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ. 

ɺ ʮʝʣʦʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʣʝʪ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʨʝʰʘʝʤʦʩʪʠ ʟʘʜʘʥʠʡ ʧʦ ʚʩʝʤ ʧʨʝʜʣʘʛʘʝʤʳʤ ʪʝʤʘʤ. 

ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʚʚʦʜʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʢ ʛʨʫʧʧʳ ʩʪʫ-

ʜʝʥʪʦʚ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʫʜʝʣʷʷ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʝʤʘʤ, 

ʧʦ ʢʦʪʦʨʳʤ ʧʦʢʘʟʘʥʳ ʙʦʣʝʝ ʩʣʘʙʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʧʦ ʪʝʤʘʤ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʣʘʛʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘʥʠʷ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ. ʉʘʤʠʤ ʩʪʫʜʝʥʪʘʤ ʫʯʝʪ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʦʣʝʟʝʥ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʫʩʧʝʰʥʦʛʦ ʦʚʣʘʜʝʥʠʷ ʟʥʘʥʠʷʤʠ, ʫʤʝ-

ʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɻʦʣʦʚʠʥʘ ʃ.ʅ., ɹʦʨʠʩʝʥʢʦ ʀ.ɻ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ 

ʢʫʨʩʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ // ʉʠʙʠʨʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2013. ˉ2. ʉ 
135ï138. 
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2. ʍʚʘʪʦʚ ʖ.ɸ., ʉʯʠʩʣʷʝʚʘ ɽ.ʈ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʭʦʜʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 
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Introductory control of knowledge on physics of students of the first course in form the computer 
testing was conducted. The histograms of distribution of testing results were built. The analysis 
of test results was conducted.  

Introductory control, physics, diagnostic testing, histogram 

 

 

ɹ. ɸ. ʋʩʪʠʥʦʚ, ɸ. ʆ. ʌʘʜʝʝʚ 
ʄʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ  
ʫʩʚʦʝʥʠʷ ʦʙʫʯʘʝʤʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ  
ʩ ʪʨʝʙʦʚʘʥʠʤ̫ʠ ʌɻʆʉ ʠ ʂʊ 3+ 

ʄʠʭʘʡʣʦʚʩʢʘʷ ʚʦʝʥʥʘʷ ʘʨʪʠʣʣʝʨʠʡʩʢʘʷ ʘʢʘʜʝʤʠʷ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʘʜʘʧʪʘʮʠʠ ʢʦʥʪʨʦʣʴʥʦ-ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʪʨʝ-
ʙʦʚʘʥʠʷʤ ʌɻʆʉ ʠ ʂʊ 3+ ʧʦʢʦʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 
ʜʚʫʭʵʪʘʧʥʘʷ ʩʤʝʰʘʥʥʘʷ (ʪʝʩʪ+ʫʩʪʥʳʡ ʦʪʚʝʪ) ʬʦʨʤʘ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 
ʘʪʪʝʩʪʘʮʠʠ.  

ʂʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʘʣ-
ʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ 

 

ʂ ʯʠʩʣʫ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝ-

ʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʦʙʫʯʘʝʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʬʝʜʝʨʘʣʴʥʳʤ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤʠ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʢ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʥʘʣʠʯʠʝ ʘʜʝʢʚʘʪʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʠ ʦʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʠʷ 

ʦʙʫʯʘʝʤʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʜʥʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦ-

ʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʠʷ 

ʦʙʫʯʘʝʤʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʧʨʦʬʠʣʷ, ʫʜʦʚʣʝ-

ʪʚʦʨʷʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤ ʚ ʌɻʆʉ ʠ ʂʊ 3+ 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʪʝʩʪʦʚʳʭ ʟʘʜʘ-

ʥʠʡ ʠ ʝʝ ʚʥʝʜʨʝʥʠʝ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʟʘʥʷʪʠʡ (ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʠ ʣʘʙʦ-

ʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ, ʩʝʤʠʥʘʨʳ, ʟʘʯʝʪʳ ʠ ʵʢʟʘʤʝʥʳ). ʊʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝ-

ʤʳ ʪʝʩʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʜʘʢʪʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʦʣʝʝ ʫʟʢʠʝ ʧʦʜ-

ʨʘʟʜʝʣʳ  ʘʪʪʝʩʪʘʮʠʦʥʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ɸʇʀʄ). 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʟʘ ʦʩʥʦʚʫ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʌɻʆʉ ʢ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʤʠʥʠʤʫʤʫ ʩʦʜʝʨʞʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ. ʊʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʂʀʄ), ʚʢʣʶʯʘʶʱʘʷ ʪʝʩʪʦʚʳʝ ʟʘʜʘʯʠ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʴʥʦ-

ʙʘʟʦʚʳʝ ʚʦʧʨʦʩʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʬʦʨʤʫ ʧʨʦʚʝʜʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ, ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʨʘ-

E. L. Koryagina 
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ʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ ʧʨʦʬʠʣʷ ʚ ʫʯʨʝʞ-

ʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʘʤʠ ʘʣʛʦʨʠʪʤʘ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝ-

ʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʢʫʨʩʘ ʠ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʠʭ ʦʩʚʦʝʥʠʷ ʩʣʝʜʫʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ 3 ʫʨʦʚʥʷ ʟʥʘʥʠʡ (ʋɿ). 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ (1ʋɿ) ï ʵʪʦ ʢʦʛʜʘ ʫʯʘʱʠʡʩʷ ʜʦʩʪʠʛ ʫʨʦʚʥʷ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʨʦʩʪʝʡʰʠʭ ʧʦʣʦʞʝʥʠʡ ʠʟʫʯʘʝʤʦʡ 

ʜʠʩʮʠʧʣʠʥʳ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʩ ʦʜʥʠʤ ʧʨʘʚʠʣʴʥʳʤ ʦʪ-

ʚʝʪʦʤ ʠʟ ʯʠʩʣʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʘ ʚʳʙʦʨ, ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʚʝʨʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʪ-

ʚʝʪʘ ʥʘ ʧʨʦʩʪʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʧʦʟʚʦʣʷʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʦʙʲʝʢʪʠʚʥʦ ʩʫ-

ʜʠʪʴ ʦ ʪʦʤ ï ʜʦʩʪʠʛʥʫʪ ʣʠ 1ʋɿ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ (2ʋɿ) ï ʵʪʦ ʫʨʦʚʝʥʴ ʧʦʥʠʤʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ (3ʋɿ) ï ʵʪʦ ʫʨʦʚʝʥʴ ʪʚʦʨʯʝʩʪʚʘ. 

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʦʮʝʥʠʚʘʝʪʩʷ ʚ "3" ʙʘʣʣʘ. ɺʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʫʨʦʚʥʠ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʪ "4" ʠ "5" ʙʘʣʣʘʤ.  

ɸʪʪʝʩʪʘʮʠʷ ʧʦ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʩʦʛʣʘʩʥʦ ʥʳʥʝ ʜʝʡʩʪ-

ʚʫʶʱʠʤ ʫʯʝʙʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʠ ʪʝʤʘʪʠʯʝʩʢʠʤ ʧʣʘʥʘʤ, ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʣʠʙʦ ʚ 

ʬʦʨʤʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʟʘʯʝʪʘ ʩ ʦʮʝʥʢʦʡ, ʣʠʙʦ ʵʢʟʘʤʝʥʘ. ɺ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ 

ʚʠʜʦʚ ʢʦʥʪʨʦʣʷ ʧʨʝʜʣʘʛʘʝʤʘʷ ʧʨʦʮʝʜʫʨʘ ʘʪʪʝʩʪʘʮʠʷ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʵʪʘʧʘ.  

ʇʝʨʚʳʡ ʵʪʘʧ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ, ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʝʡ ʦʩʚʦʝʥʠʷ "ɿʥʘʪʴ" ʠ "ʋʤʝʪʴ" ï ʚ ʧʠʩʴʤʝʥʥʦʡ 

ʬʦʨʤʝ. ʌʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʜʦʧʫʩʢʦʤ ʢ ʵʢʟʘʤʝʥʫ ʠʣʠ ʟʘʯʝʪʫ. 

ʋʨʦʚʝʥʴ "ɿʥʘʪʴ" ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʨʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ 

ʥʘʠʟʫʩʪʴ ʦʪʚʝʯʘʪʴ ʥʘ ʢʦʥʪʨʦʣʴʥʦ-ʙʘʟʦʚʳʝ ʚʦʧʨʦʩʳ (ʂɹɺ), ʬʠʢʩʠʨʫʶʱʠʝ ʤʠʥʠ-

ʤʘʣʴʥʫʶ ʙʘʟʫ ʟʥʘʥʠʡ. ʂ ʂɹɺ ʦʪʥʦʩʷʪʩʷ ʚʦʧʨʦʩʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʜʥʫ ʫʩʣʦʚʥʫʶ ʝʜʠ-

ʥʠʮʫ ʠʥʬʦʨʤʘʮʠʠ (ʋɽʀ): ʬʦʨʤʫʣʠʨʦʚʢʫ ʟʘʢʦʥʘ, ʦʙʲʷʩʥʝʥʠʝ ʧʦʥʷʪʠʷ, ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʠ ʪ.ʧ. ʂʨʠʪʝʨʠʝʤ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʫʙʝʞʘ 

ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʵʪʦʤʫ ʫʨʦʚʥʶ ʚʳʙʠʨʘʝʪʩʷ 75% ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ. 

ʋʨʦʚʝʥʴ "ʋʤʝʪʴ" ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʨʢʠ ʧʠʩʴʤʝʥʥʳʭ ʨʝʰʝʥʠʡ 

ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʯʘʱʠʤʩʷ. ʂʨʠʪʝʨʠʝʤ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ-

ʛʦ ʨʫʙʝʞʘ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʝʦʜʦʣʝʥʠʝ 75% ʙʘʨʴʝʨʘ 

ʧʨʘʚʠʣʴʥʦ ʨʝʰʝʥʥʳʭ ʟʘʜʘʯ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ (ʪʨʝʙʫʶʱʠʭ ʜʣʷ ʩʚʦʝʛʦ 

ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʋɽʀ). ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 25% ʦʪʜʘʶʪʩʷ ʥʘ ʥʝʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ 

ʜʣʷ ʫʯʝʪʘ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʚʳʟʚʘʥʥʳʭ ʩʣʫʯʘʡʥʦʩʪʷʤʠ (ʚʦʣʥʝʥʠʷ, ʦʧʠʩʢʠ ʠ ʜʨ.).  

ʋʯʘʱʠʝʩʷ, ʧʨʝʦʜʦʣʝʚʰʠʝ 75% ʙʘʨʴʝʨ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʜʘʣʝʝ ʜʦʧʫʩʢʘʶʪʩʷ 

ʢʦ ʚʪʦʨʦʤʫ ʦʩʥʦʚʥʦʤʫ ʵʪʘʧʫ ʘʪʪʝʩʪʘʮʠʠ, ʚ ʫʩʪʥʦʡ ʬʦʨʤʝ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʠ ʦʪʚʝʯʘ-

ʶʪ ʥʘ ʙʠʣʝʪ, ʩʦʜʝʨʞʘʱʠʡ ʦʜʠʥ (ʥʘ ʟʘʯʝʪʝ) ʠʣʠ ʜʚʘ (ʥʘ ʵʢʟʘʤʝʥʝ) ʣʝʢʮʠʦʥʥʳʭ 

ʫʯʝʙʥʳʭ ʚʦʧʨʦʩʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤ ʧʣʘʥʦʤ, ʠ ʪʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝ ʚʪʦ-

ʨʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. 

ɽʩʣʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʙʫʯʘʝʤʳʡ ʥʝ ʧʨʝʦʜʦʣʝʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʨʦʚʥʠ ʦʩ-

ʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʧʦ ʜʝʩʢʨʠʧʪʦʨʘʤ "ɿʥʘʪʴ" ʠ "ʋʤʝʪʴ", ʪʦ ʦʥ ʧʦʣʫʯʘʝʪ ʦʮʝʥʢʫ 

"ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ". ɽʩʣʠ ʫʨʦʚʝʥʴ "ʋʤʝʪʴ" ʥʝ ʧʨʝʦʜʦʣʝʥ, ʘ ʫʨʦʚʝʥʴ "ɿʥʘʪʴ" 

ʦʩʚʦʝʥ, ʪʦ ʫʯʘʱʠʡʩʷ ʧʦʣʫʯʘʝʪ ʦʮʝʥʢʫ "ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ". ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʘʪ-
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ʪʝʩʪʘʮʠʠ, ʝʩʣʠ ʥʘ ʫʩʪʥʳʝ ʚʦʧʨʦʩʳ ʜʘʥʦ 75% ʠ ʩʚʳʰʝ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʧʦ ʚʭʦ-

ʜʷʱʠʤ ʵʣʝʤʝʥʪʘʤ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝ ʨʝʰʝʥʦ ʧʦʣʥʦʩʪʴʶ, ʪʦ ʚʳʩʪʘʚ-

ʣʷʝʪʩʷ ʦʮʝʥʢʘ "ʦʪʣʠʯʥʦ", ʝʩʣʠ ʵʪʠ ʫʩʣʦʚʠʷ ʥʝ ʚʳʧʦʣʥʝʥʳ, ʥʦ ʫʯʘʱʠʡʩʷ ʧʨʦʜʝʤʦʥ-

ʩʪʨʠʨʦʚʘʣ ʧʨʠ ʫʩʪʥʦʤ ʦʪʚʝʪʝ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʚ ʥʦʚʦʡ ʩʠʪʫʘ-

ʮʠʠ ʩ ʯʘʩʪʠʯʥʦʡ ʧʦʤʦʱʴʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʥʝ ʜʦʧʫʩʪʠʣ ʧʨʠ ʵʪʦʤ ʛʨʫʙʳʭ ʦʰʠʙʦʢ ï 

"ʭʦʨʦʰʦ", ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦʣʥʦʩʪʴʶ. 

ʂ ʯʠʩʣʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʦʮʝʥʠʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʬʠʟʠʢʝ ʚ ʧʝʨʠʦʜ ʩʝʩʩʠʠ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʜʦʩʪʠʞʝʥʠʝ 

ʝʜʠʥʩʪʚʘ ʪʨʝʙʦʚʘʥʠʡ ʨʘʟʥʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ (ʜʦʩʪʠʛʥʫʪʳʡ ʨʘʟʙʨʦʩ ʚ ʨʘʟʥʳʭ 

ʫʯʝʙʥʳʭ ʛʨʫʧʧʘʭ ʩʦʩʪʘʚʠʣ 0,25 ʧʦ ʩʨʝʜʥʝʤʫ ʙʘʣʣʫ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʚʦʝʥʠʷ 

ʜʠʩʮʠʧʣʠʥʳ ʧʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ, ʩʦʩʪʘʚʠʣʘ 89%. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʘʣʘ 

ʧʨʘʢʪʠʢʘ, ʧʨʦʚʝʜʝʥʠʝ ʟʘʯʝʪʦʚ ʠ ʵʢʟʘʤʝʥʦʚ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʬʦʨʤʝ ʩʧʦʩʦʙʩʪʚʦʚʘ-

ʣʦ ʧʦʚʳʰʝʥʠʶ ʘʚʪʦʨʠʪʝʪʘ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ ʫ ʦʙʫʯʘʝʤʳʭ. 
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Considers the problem of adaptation monitoring and evaluation activities to the requirements of 
FSES and QR 3+ generation. Proposed meet these requirements a two-stage mixed 
(test+verbal response) the form of the interim certification. 

Monitoring of learning outcomes, assessment of quality of mastering of educational programs, 
the algorithm of carrying out of intermediate certification 

 
 
ɻ. ɻ. ɸʛʠʰʝʚ, ʅ. ɸ. ʇʘʚʣʦʚʩʢʘʷ, ɺ. ɸ. ʃʝʙʝʜʝʚʘ 
ɺʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ  
ʚ ʚʦʝʥʥʳʭ ʚʫʟʘʭ  

ɺʦʝʥʥʦ-ʤʦʨʩʢʦʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʚʦʝʥʥʳʭ ʠʥʞʝʥʝʨʦʚ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʧʦʜʘʚʘʥʠʝʤ ʙʘʟʦʚʳʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʇʨʝʜʣʘʛʘʝʪʩʷ 
ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʚ ʚʦʝʥʥʳʝ ʚʫʟʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʦʨʤ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʥʘʫʯʥʳʭ ʨʦʪ. ʇʝʨʝʩʤʦʪʨ ʠ 
ʦʧʪʠʤʠʟʘʮʠʷ ʚʫʟʦʚʩʢʠʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʩʪʠʤʫʣʘʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-
ʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺʦʝʥʥʳʝ ʚʫʟʳ, ʥʘʫʯʥʳʝ ʨʦʪʳ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʫʯʝʙʥʳʝ ʧʣʘʥʳ  

 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʦʚʦʡ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʷʭ 

ʬʠʟʠʢʠ. ɺʳʧʫʩʢʥʠʢʠ ʚʦʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ 

ʦʩʚʦʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʤʫ ʧʦʣʫʯʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. ʅʘʯʠʥʘʶʱʠʡ ʠʥʞʝʥʝʨ, ʪʦʣʴʢʦ ʯʪʦ 

ʧʨʠʰʝʜʰʠʡ ʥʘ ʬʣʦʪ, ʦʙʷʟʘʥ ʩʘʤ ʜʦʩʢʦʥʘʣʴʥʦ ʠʟʫʯʠʪʴ ʚʚʝʨʝʥʥʫʶ ʝʤʫ ʪʝʭʥʠʢʫ, ʘ 

ʪʘʢʞʝ ʦʪʨʘʙʦʪʘʪʴ ʥʘʚʳʢʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʣʠʯʥʳʤ ʩʦʩʪʘʚʦʤ. ʀʟʫʯʝʥʠʝ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʚʩʝʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʚʦʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʟʥʘʥʠʠ ʟʘʢʦʥʦʚ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ ʠ ʜʨʫʛʠʭ ʪʦʯʥʳʭ ʥʘʫʢ, ʧʦʵʪʦʤʫ ʟʘʜʘʯʘ ʧʦʚʳ-

B. A. Ustinov, A. O. Fadeev 

Methodical aspects of forming of objective estimation of quality of mastering  

of educational programmes learners in accordance with the requirements  

of the FSES and QR 3+ 



 

 

15 

ʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʤʣʘʜʰʠʭ ʢʫʨʩʘʭ ʦʩʦʙʝʥʥʦ ʚʘʞʥʘ. ɺ ʥʘʰʝʤ ʩʦʦʙ-

ʱʝʥʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʚʫʟʘʭ ʠ ʧʦʜʙʦʨʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʘʜʨʦʚ ʜʣʷ ʝʝ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʚʦʝʥʥʳʭ ʠʥʞʝ-

ʥʝʨʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʧʦʜʘʚʘʥʠʝʤ ʙʘʟʦʚʳʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʤʝʪʠʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ɽɻʕ ʠ ʨʦʩʪʦʤ ʧʨʝʩʪʠʞʘ ʠʥʞʝʥʝʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʉʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʬʦʨʤʘ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʘ 

ʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʪʦʯʥʳʤ ʥʘʫʢʘʤ. ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ ʧʦ 

ʬʠʟʠʢʝ ʠ ʭʠʤʠʠ ʩʜʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʰʢʦʣʴʥʠʢʦʚ. ɼʣʷ ʠʩ-

ʧʨʘʚʣʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʦʝʥʥʳʝ ʚʫʟʳ ʧʝʨʝʩʪʘʣʠ ʧʨʠʥʠʤʘʪʴ ʘʙʠʪʫʨʠʝʥ-

ʪʦʚ ʩ ʥʠʟʢʠʤʠ ʙʘʣʣʘʤʠ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʙʦʨʘ 

ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʠʟʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʠʥʞʝʥʝʨʥʦʛʦ ʚʦʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʦʠʟʦʰʝʜʰʠʝ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ɺ ʚʫʟʘʭ ʨʘʟʚʠʚʘʝʪʩʷ ʬʦʨʤʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʩʧʦʩʦʙʥʳʝ ʢʫʨʩʘʥʪʳ ʤʦʛʫʪ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʠʣʠ ʧʦ ʣʠʯʥʦʡ ʠʥʠʮʠʘʪʠʚʝ ʧʦʣʫʯʠʪʴ ʟʥʘʥʠʷ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʫʢʘʟʘʥʥʳʝ ʨʘʤʢʠ, ʭʦʪʷ 

ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ. ɺʦʟʥʠʢʘʶʪ ʩʣʦʞʥʳʝ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʬʦʨʤʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʥʝ ʜʘʶʪ ʧʨʠʤʝʥʷʪʴ ʪʘʢʫʶ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ ʚ ʙʦʣʝʝ ʰʠʨʦʢʠʭ 

ʤʘʩʰʪʘʙʘʭ. 

ɺ ʚʦʝʥʥʳʭ ʠʥʩʪʠʪʫʪʘʭ ʧʦʷʚʠʣʠʩʴ ʥʘʫʯʥʳʝ ʨʦʪʳ. ʄʘʪʨʦʩʳ ʠʟ ʵʪʠʭ ʨʦʪ ï ʵʪʦ 

ʚʳʧʫʩʢʥʠʢʠ ʧʨʝʩʪʠʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʟʘʥʠʤʘʶʪʩʷ ʥʘʫʯ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʥʦ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʟʘʥʷʪʠʷʭ 

ʧʦ ʬʠʟʠʢʝ, ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʜʨʫʛʠʤ ʪʦʯʥʳʤ ʥʘʫʢʘʤ. ʕʪʠ ʜʠʧʣʦʤʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘ-

ʣʠʩʪʳ ʚʣʘʜʝʶʪ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʵʪʦʤʫ ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ ʚ ʦʩʚʦʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʯʝʥʴ ʧʦʣʝʟʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʤʝʩʪʥʳʝ ʟʘʥʷʪʠʷ ʢʫʨʩʘʥʪʦʚ-

ʠʥʜʠʚʠʜʫʘʣʦʚ ʠ ʤʘʪʨʦʩʦʚ ʥʘʫʯʥʦʡ ʨʦʪʳ.  

ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʟʝʨʚʦʚ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʩʤʦʪʨ ʚʫʟʦʚʩʢʠʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ. ɺ ʥʘʰʝʤ ʠʥʩʪʠʪʫʪʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʢʫʨʩʳ ʜʣʷ ʨʷʜʘ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʢʨʘʱʝʥʳ ʠʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ. ʅʘʧʨʠʤʝʨ, ʬʠʟʠʢʘ ʫ ʙʫʜʫʱʠʭ ʤʝʭʘʥʠʢʦʚ, ʵʣʝʢʪʨʠʢʦʚ ʠ ʭʠʤʠʢʦʚ 

ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʯʘʩʪʠ. ʅʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʧʨʦʭʦʜʷʪ ʨʘʟʜʝʣʳ ʦʪ ʤʝʭʘʥʠʢʠ ʜʦ ʢʚʘʥ-

ʪʦʚʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ "ʌʠʟʠʢʘ", ʘ 

ʜʘʣʝʝ ʢʚʘʥʪʦʚʫʶ ʬʠʟʠʢʫ, ʬʠʟʠʢʫ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʷʜʝʨʥʫʶ ʬʠʟʠʢʫ ʠʟʫʯʘʶʪ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ "ʇʨʠʢʣʘʜʥʘʷ ʬʠʟʠʢʘ" ʚ ʯʝʪʚʝʨʪʦʤ ʩʝʤʝʩʪʨʝ. ʈʘʟʨʳʚ ʚ ʠʟʫʯʝʥʠʠ ʬʠʟʠ-

ʢʠ ʩʦʩʪʘʚʣʷʝʪ ʮʝʣʳʡ ʩʝʤʝʩʪʨ. ʊʘʢʦʝ ʞʝ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʜʨʫʛʠʭ ʝʩʪʝʩʪ-

ʚʝʥʥʦʥʘʫʯʥʳʭ ʢʘʬʝʜʨʘʭ.  

ʈʘʟʨʘʙʦʪʯʠʢʠ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʯʘʩʪʦ ʥʘʨʫʰʘʶʪ ʣʦʛʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʠ ʥʦʨʤʘʪʠʚʳ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝ 

ʫʜʘʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ, ʥʘʧʨʠʤʝʨ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝ-

ʭʦʜʘ ʦʪ ʤʘʪʝʤʘʪʠʢʠ ʢ ʬʠʟʠʢʝ. ʉʦʢʨʘʱʝʥʠʝ ʯʘʩʦʚ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʪʘʢʠʤ 
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ʙʘʟʦʚʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʠ ʙʫʜʫʱʠʭ ʠʥʞʝʥʝʨʦʚ ʠ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʦʢʪʨʠ-

ʥʝ. ɽʩʣʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʣʠʢʚʠʜʠ-

ʨʦʚʘʪʴ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ, ʪʦ ʚ ʙʫʜʫʱʝʤ ʚʳʧʫʩʢʥʠʢʠ ʚʦʝʥʥʳʭ ʚʫʟʦʚ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ 

ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʪʚʝʯʘʶʱʝʝ ʩʦʚʨʝʤʝʥʥʦʤʫ ʫʨʦʚʥʶ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʚʳʧʫʩʢʥʠʢʘʤ.  

 ʅʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʩʪʨʦʛʠʡ ʦʪʙʦʨ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ʚʦʝʥʥʳʝ ʚʫʟʳ, ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʦʨʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʫʨʩʘʥʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ-

ʪʝʥʮʠʘʣʘ ʥʘʫʯʥʳʭ ʨʦʪ, ʘ ʪʘʢʞʝ ʧʝʨʝʩʤʦʪʨ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʚʫʟʦʚʩʢʠʭ ʫʯʝʙʥʳʭ ʧʣʘ-

ʥʦʚ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʝʥʥʳʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʩʪʠʤʫʣʘʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʦ-

ʝʥʥʦ-ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  
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The possible ways of improving the training of future military engineers associated with the 
teaching of basic science subjects. It is proposed that a special selection to military institutions, 
improvement of forms of individual training of cadets and use of the scientific potential of the 
mouth. Revision and optimization of University curricula are also incentives to improve engi-
neering education. 
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ɸ. ʀ. ʗʰʠʥ, ʄ. ɸ. ʑʠʛʦʣʝʚʘ, ɸ. ɹ. ɺʠʥʦʛʨʘʜʦʚ  
ʌʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʘʪʫʩʘ 
ʚʳʧʫʩʢʥʠʢʦʚ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʢʚʦʟʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʚʩʝʤʫ ʮʠʢʣʫ ʦʙʫʯʝʥʠʷ ʤʘʛʠʩʪ-
ʨʦʚ: ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʧʨʘʢʪʠʢ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚʳʧʫʩʢʥʠʢʘ ʦʨʠ-
ʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʠʜʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʤʝʥʠʷ ʧʨʠʤʝʥʷʪʴ ʧʨʦʬʠʣʴ-
ʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʪʨʘʪʝʛʠʷ ʦʙʫʯʝʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʫʨʦʚʝʥʴ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

 

ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʛʠʩʪʨʘʪʫʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 09.04.02 ʀʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʝʙʦʚʘ-

ʥʠʡ, ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʩʪʨʫʢʪʫʨʝ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ. ʉʪʨʫʢʪʫʨʘ ʧʨʦ-

ʛʨʘʤʤʳ ʚʢʣʶʯʘʝʪ ʪʨʠ ʙʣʦʢʘ ʩ ʥʘʙʦʨʦʤ ʜʠʩʮʠʧʣʠʥ (ʤʦʜʫʣʝʡ), ʧʨʘʢʪʠʢ ʠ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʫʶ ʠʪʦʛʦʚʫʶ ʘʪʪʝʩʪʘʮʠʶ. ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʤʝʨʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ʧʨʦʬʠʣʷ) ʧʨʦʛʨʘʤʤʳ ï ʚ 

ʙʘʟʦʚʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ʧʨʦʬʠʣʶ) ʚ ʚʘʨʠʘ-

ʪʠʚʥʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʥʘʙʦʨ ʧʨʘʢʪʠʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥ-

ʥʦʩʪʠ (ʧʨʦʬʠʣʶ) ʤʘʛʠʩʪʨʘʪʫʨʳ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʪʦʛʦʚʘʷ ʘʪʪʝʩʪʘʮʠʷ ʚ ʧʦʣʥʦʤ 

G. G. Agishev, N. A. Pavlovskaya, V. A. Lebedeva  
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ʦʙʲʝʤʝ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʟʦʚʦʡ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʠʩʚʦʝʥʠʝʤ ʢʚʘ-

ʣʠʬʠʢʘʮʠʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ. ʇʨʠʥʷʪʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʫʣʠʨʫʝʪ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ ʚ ʪʝʨʤʠʥʘʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʙʫʯʘʝ-

ʤʳʭ, ʦʩʦʙʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦ ʠʤʝʝʪ ʜʣʷ ʫʨʦʚʥʷ ʠʤʝʥʥʦ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʦʩʪʨʝʙʦʚʘʥʠʝ ʦʙʱʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʨʘʟʫ ʧʦʩʣʝ ʟʘʚʝʨʰʝ-

ʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʄʘʛʠʩʪʝʨʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʤʝʝʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʘʛʠ-

ʩʪʨʘʪʫʨʳ ï ʘʢʘʜʝʤʠʯʝʩʢʫʶ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʝ-

ʜʘʛʦʛʠʯʝʩʢʠʡ ʚʠʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʧʨʠʢʣʘʜʥʫʶ, ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʫʶ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ, ʧʨʠʢʣʘʜ-

ʥʦʡ ʚʠʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʙʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʚʢʣʶ-

ʯʘʶʪ ʧʨʘʢʪʠʢʠ: ʫʯʝʙʥʫʶ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʠ ʦʙʷʟʘʪʝʣʴʥʫʶ ʧʨʝʜʜʠʧʣʦʤʥʫʶ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʊʠʧʳ ʧʨʘʢʪʠʢ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳ-

ʙʠʨʘʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʧʨʦ-

ʛʨʘʤʤʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʠ ʠʤʝʥʥʦ ʵʪʦʪ ʨʘʟʜʝʣ ʧʦʜʛʦʪʦʚʢʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʦʪʦʙʨʘʥʥʳʤ ʚʠʜʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɸʥʘʣʠʟ ʩʦʩʪʘʚʘ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʪʨʘʪʝʛʠʶ ʦʙʫʯʝʥʠʷ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʚʠ-

ʜʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʵʣʝʤʝʥʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʚʦ ʚʩʝ ʦʙʫʯʘʶ-

ʱʠʝ ʙʣʦʢʠ ʧʨʦʛʨʘʤʤʘ ʤʘʛʠʩʪʨʘʪʫʨʳ: ʙʘʟʦʚʫʶ, ʚʘʨʠʘʪʠʚʥʫʶ, ʫʯʝʙʥʫʶ, ʧʨʘʢʪʠʯʝ-

ʩʢʫʶ. ʇʦʩʢʦʣʴʢʫ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚ ʥʘʙʦʨʝ ʜʠʩʮʠʧʣʠʥ (ʤʦʜʫʣʝʡ) ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʥʝ ʪʦʣʴʢʦ 

ʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʧʦʣʥʝʥʠʝ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʠʭ ʦʙʱʝʡ ʚʟʘʠʤʦʫʚʷʟʢʝ: ʦʙʱʝʢʫʣʴʪʫʨʥʳʝ, ʦʙ-

ʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ. ʋʤʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʘʢʪʠʚʥʦʛʦ ʦʙ-

ʨʘʱʝʥʠʷ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ, ʧʨʦʝʢʪʥʳʤ, ʤʝʪʦʜʠʯʝʩʢʠʤ, ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʘʜʳʚʘʪʴ ʚ ʣʦʛʠʢʫ ʚʳʩʪʨʘʠʚʘʥʠʷ ʫʯʝʙ-

ʥʳʭ ʜʠʩʮʠʧʣʠʥ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʥʜʝʥʮʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚ ʥʦʚʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ, 

ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʟʘʜʘʯʘʤ. ʃʦʛʠʢʘ ʨʘʩʩʫʞʜʝʥʠʡ ʠ 

ʚʳʩʢʘʟʳʚʘʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʝʧʦʜʘʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʨʘʥʩʧʦʨ-

ʪʘʙʝʣʴʥʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʦʡ ʣʦʛʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝ-

ʮʠʘʣʠʩʪʘ ʮʝʣʝʚʦʡ ʠ ʦʙʱʝʪʝʭʥʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʡʩʪ-

ʚʝʥʥʳʤ ʩʦʚʨʝʤʝʥʥʦʤʫ ʚʨʝʤʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʫʨʦʚʥʝʤ.  

ʆʙʨʘʟʦʚʘʥʠʝ ʧʦ ʧʨʦʛʨʘʤʤʝ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʚʳʧʫʩʢʥʠʢ 

ʦʩʦʟʥʘʥʥʦ ʛʦʪʦʚʠʪ ʩʝʙʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʘʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʦʝʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ. 

ʆʧʳʪ ʨʘʙʦʪʳ ʧʦ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ ʩʠʩʪʝʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʠʣ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʟʥʘʥʠʡ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʬʦʨʤʝ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ, ʤʝʪʦʜʠʢ, ʤʦʜʝʣʝʡ ʠ ʧʨʦ-

ʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʧʦ ʩʝʙʝ ʧʨʠʚʠʚʘʶʪ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʙʘʟʫ ʚʳʩʪʨʘʠʚʘʥʠʷ ʥʘʫʯ-

ʥʳʭ ʩʫʞʜʝʥʠʡ ʢʘʢ ʦʩʥʦʚʳ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʥʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʙʘʟʦʚʳʭ ʬʫʥʜʘ-
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ʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ. ɺ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥʘʭ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʩʠʩʪʝʤʘʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʤʦʜʝʣʷʤ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʝʭʥʦʣʦʛʠʷʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʤʝʪʦ-

ʜʘʤ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʠʟʳ [1], [2], [3], ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʪʝʩʥʦ 

ʫʚʷʟʘʥ ʩ ʟʘʜʘʥʠʷʤʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʦʛʦʚʦʨʝʥʳ ʦʙʲʝʢʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʳ ʠ ʩʝʪʠ, ʠʭ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʦʝ (ʧʨʦʛʨʘʤʤʥʦʝ, ʪʝʭʥʠʯʝʩʢʦʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ) ʦʙʝʩʧʝʯʝʥʠʝ, ʩʧʦʩʦʙʳ ʠ 

ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʪʣʘʜʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ, ʪʦʛʜʘ ʚʩʝ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʥʘʜ ʦʙʲʝʢʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʟʫ-

ʯʝʥʠʷ ʚ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ, ʢʫʨʩʦʚʳʭ ʟʘʥʷʪʠʡ ʠ ʩʦʙʩʪʚʝʥʥʦ ʧʨʘʢʪʠʢ 

ʙʣʦʢʘ 2. ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʷʚ-

ʣʷʶʪʩʷ ʚʳʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʩʪʘʚ ʦʙʣʘʩʪʝʡ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʞʠʚʰʝʡʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʢʦʥʪʘʢʪʦʚ ʠ ʫʩʣʦʚʠʷʤʠ ʨʳʥʢʘ ʚʦʩʪʨʝʙʦʚʘʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʧʦʜʛʦʪʦʚʢʠ. ʅʘʙʦʨ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʬʠʣʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʞʘʶʪ ʥʘ-

ʧʨʘʚʣʝʥʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʝʤʳʭ: ʥʘʫʢʘ, ʦʙ-

ʨʘʟʦʚʘʥʠʝ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, ʩʚʷʟʴ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʪʝʭʥʠʢʘ, ʪʨʘʥʩʧʦʨʪ, ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʙʘʥʢʦʚʩʢʠʝ ʩʠʩʪʝʤʳ, ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʷ-

ʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʇʨʦʚʦʜʠʤʳʝ ʧʨʘʢʪʠʢʠ: ʫʯʝʙʥʘʷ ʧʦ ʧʦʣʫ-

ʯʝʥʠʶ ʧʝʨʚʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦ ʧʦ-

ʣʫʯʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʦʧʳʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʷʚʣʷʶʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʫʯʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʚ ʫʞʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩ ʫʯʝʪʦʤ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ.  
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ʄ. ɸ. ʑʠʛʦʣʝʚʘ, ɸ. ɹ. ɺʠʥʦʛʨʘʜʦʚ 
ʋʯʝʪ ʪʨʝʙʦʚʘʥʠʡ ʬʦʨʤʠʨʦʚʘʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 
ʜʣʷ ʧʨʦʛʨʘʤʤʳ ʧʨʠʢʣʘʜʥʦʡ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠ ̫

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘ-
ʛʠʩʪʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ. ʉʫʪʴ ʪʨʝʙʦʚʘʥʠʡ ʩʣʝ-
ʜʫʝʪ ʠʟ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʪʝʨʤʠʥʘʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʙʫʯʘʝʤʳʭ 
ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʊʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ, ʫʨʦʚʝʥʴ 
ʤʘʛʠʩʪʨʘʪʫʨʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ  

 

ɺ ʪʨʝʪʴʝʤ ʧʦʢʦʣʝʥʠʠ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ (ʌɻʆʉ) ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ɺʇʆ) ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ 

ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʙʫʯʘʝʤʳʭ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ (ʆʂ), ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ (ʆʇʂ), ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ (ʇʂ) ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ ʧʦʣ-

ʥʦʪʫ ʩʦʙʣʶʜʝʥʠʷ ʠʭ ʬʦʨʤʫʣʠʨʦʚʦʢ. ʇʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ ʤʘʛʠ-

ʩʪʨʘʪʫʨʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʥʘʫʯʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʬʦʨʤʠʨʫʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʧʫʩʢʥʠ-

ʢʦʚ, ʦʩʚʦʠʚʰʠʭ ʧʨʦʛʨʘʤʤʫ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʚ ʢʦʪʦʨʳʭ ʯʝʪʢʦ ʚʳʜʝʣʝʥʳ ʦʙʣʘʩʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʲʝʢʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʠ-

ʜʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʌɻʆʉ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʚʳʧʫʩʢʥʠʢʫ, ʦʩʚʦʠʚ-

ʰʝʤʫ ʧʨʦʛʨʘʤʤʫ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʦʛʦʚʘʨʠʚʘʝʪ ʧʝʨʝʯʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝ-

ʪʝʥʮʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʤ ʜʦʢʣʘʜʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 

09.04.02 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʫʨʦʚʝʥʴ ʤʘʛʠʩʪʨʘʪʫʨʳ). ɼʦʧʦʣ-

ʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʚʦʡʩʪʚʝʥʥʳʤ ʫʨʦʚʥʶ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʝʩʝʥʠʝ 

ʧʨʦʛʨʘʤʤ ʤʘʛʠʩʪʨʘʪʫʨʳ ʚʠʜʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦʩʥʦʚʥʳʤ: 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʚʠʜ ï ʧʨʦʛʨʘʤ-

ʤʘ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʘʛʠʩʪʨʘʪʫʨʳ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ, ʧʨʠʢʣʘʜʥʦʡ ʚʠʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʧʨʦʛʨʘʤʤʘ 

ʧʨʠʢʣʘʜʥʦʡ ʤʘʛʠʩʪʨʘʪʫʨʳ. ɼʘʣʝʝ ʌɻʆʉ ʦʪʤʝʯʘʝʪ ʩʝʤʥʘʜʮʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʜʝʣʝʥʥʳʤ ʚʠʜʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʉʊ): 

ʧʨʦʝʢʪʥʘʷ; ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ; 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ; ʠʥʥʦʚʘʮʠʦʥʥʘʷ; ʩʝʨʚʠʩʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʚʳʜʝʣʝʥʥʳʭ ʌɻʆʉ ɺʇʆ ʧʝʨʝʯʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʘʛʠʩʪʨʘʪʫʨʝ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ, ʨʘʩʧʨʝʜʝʣʷʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝ-

ʪʝʥʮʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ (ʤʦʜʫʣʷʤ) ʉʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʤʘʛʠʩʪʨʘʪʫʨʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝʦʙʭʦʜʠ-

ʤʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʚ ʧʨʠʢʣʘʜʥʦʡ ʤʘʛʠʩʪʨʘʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʘʢʪʠʚʥʘʷ ʦʙʨʘʟʦʚʘ-
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ʪʝʣʴʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʦʣʷ ʦʙʫʯʝʥʠʷ ʤʘʛʠʩʪʨʘʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 77%, 

ʟʘ ʚʳʯʝʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʦʙʲʝʤʘ ʣʝʢʮʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ (ʤʦʜʫʣʷʤ) 

ʙʘʟʦʚʦʡ ʠ ʚʘʨʠʘʪʠʚʥʦʡ ʯʘʩʪʷʤ ɹʣʦʢʘ 1 ʉʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ ʠ ɻʦ-

ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʩ ʟʘʱʠʪʦʡ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘ-

ʙʦʪʳ, ʧʦʜʛʦʪʦʚʢʦʡ ʢ ʟʘʱʠʪʝ ʠ ʧʨʦʮʝʜʫʨʝ ʟʘʱʠʪʳ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʢʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʚʦʜʠʤʳʝ ʧʨʘʢʪʠʢʠ ɹʣʦʢʘ 2 ʉʪʨʫʢʪʫ-

ʨʳ ʧʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ: ʫʯʝʙʥʘʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʝʨʚʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝ-

ʥʠʡ ʠ ʦʧʳʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, 

ʧʨʝʜʜʠʧʣʦʤʥʘʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʪʨʝʙʫʶʪ 

ʢʘʯʝʩʪʚ, ʦʪʤʝʯʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦʩʥʦʚʥʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʚʩʝʭ 

ʚʠʜʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʀʉʊ ʥʘʟʚʘʥʳ 

ʀʉʊ, ʧʨʦʮʝʩʩʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʉʊ, ʦʙʲʝʢʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʦ ʦʙʣʘʩʪʷʤ. ʊʦʛʜʘ ʚʳʧʫʩʢʥʠʢ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʀʉʊ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʦʙʲʷʚ-

ʣʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʦʤ ʇʂ: 

ï ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨ, ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ï ʇʂ-7; 

ï ʫʤʝʥʠʝ ʧʨʦʚʦʜʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ï ʇʂ-8; 

ï ʫʤʝʥʠʝ ʧʨʦʚʦʜʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ï ʇʂ-9; 

ï ʫʤʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʙʘʟʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʢʝʪʦʚ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʇʂ-10; 

ï ʫʤʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʘʥʦʚʢʫ ʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʟʘʜʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ ʠ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ï ʇʂ-11; 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, 

ï ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ ʠ ʩʦʩʪʘʚʣʷʪʴ ʦʙʟʦʨʳ, ʦʪʯʝʪʳ ʠ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ï ʇʂ-12; 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʀʉʊ ï ʇʂ-13. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʧʨʠʢʣʘʜʥʦʡ ʤʘʛʠʩʪʨʘʪʫʨʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ, ʧʨʠʢʣʘʜʥʦʡ ʚʠʜ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦʩʥʦʚʥʦʡ ʚʪʷʛʠʚʘʝʪ ʟʘ ʩʦʙʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʪʤʝʯʝʥʥʳʝ 

ʚ ʩʪʘʥʜʘʨʪʝ ʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ (ʩ ʢʦʣʣʝʢʪʠʚʘʤʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʟʘʢʘʟʯʠʢʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʇʂ-5) ʠ ʠʥʥʦʚʘʮʠʦʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ (ʩ ʪʝʦʨʠʝʡ ʠ ʧʨʘʢʪʠʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ 

ï ʇʂ-14, 15, 16): 

ï ʫʤʝʥʠʝ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ: ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʣʣʝʢʪʠʚʦʚ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʟʘ-

ʢʘʟʯʠʢʘ,  

ï ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ (ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʭ ʤʥʝʥʠʡ) ï ʇʂ-5;  

ï ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʠʜʝʠ ï ʇʂ-14,  

ï ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝ-

ʰʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʘʜʘʯ ï ʇʂ-15, 
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ï ʛʦʪʦʚʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʟʥʘʥʠʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʰʝʩʪʚ 

ï ʇʂ-16. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʞʝ ʚ ʦʙʱʝʢʫʣʴʪʫʨʥʳʝ ʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʟʘʣʦʞʝʥʳ ʢʘʯʝʩʪʚʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʠʤʝʥʥʦ ʦ ʚʳʩʦʢʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʝ: 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʆʂ-2), 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ 

ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʆʂ-2), 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦ-

ʝʢʪʥʳʭ ʨʘʙʦʪ (ʆʂ-4), 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʣʣʝʢʪʠʚʦʤ (ʆʂ-4); 

ï ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʝʩʪʝʩʪ-

ʚʝʥʥʦʥʘʫʯʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ (ʆʇʂ-1), 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʥʝʩʪʘʥ-

ʜʘʨʪʥʳʭ ʟʘʜʘʯ (ʆʇʂ-1), 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʚ ʥʦʚʦʡ ʠʣʠ ʥʝʟʥʘʢʦʤʦʡ 

ʩʨʝʜʝ (ʆʇʂ-1); 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʪʴ ʣʦʛʠʢʫ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʚʳʩʢʘʟʳʚʘʥʠʡ (ʆʇʂ-2), 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʥʦʩʠʪʴ ʩʫʞʜʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʝʧʦʣʥʳʭ ʜʘʥʥʳʭ (ʆʇʂ-2). 
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ɺ. ɺ. ɹʝʣʷʝʚ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ  
ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʛʠʩʪʨʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ "ʕʢʦʥʦʤʠʢʘ" 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ",  
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ data mining ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʦʙʫʯʝ-
ʥʠʠ ʤʘʛʠʩʪʨʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ "ʕʢʦʥʦʤʠʢʘ" ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦ-
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. ʊʝʤʘʪʠʢʘ ʨʘʙʦʪ ʩʚʷʟʘʥʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 
ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʬʪʝʜʦʙʳʯʠ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ; ʨʘʟʨʘʙʦʪʢʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʪʘʪʠ-
ʩʪʠʯʝʩʢʘʷ ʩʨʝʜʘ R 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʦʙʫʯʝʥʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʝʪ-

ʩʷ ʦʚʣʘʜʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʧʝʮʠʘ-
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ʣʠʩʪ, ʚʣʘʜʝʶʱʠʡ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʠ ʫʤʝʶʱʠʡ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘ-

ʯʠ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʙʫʜʝʪ 

ʚʦʩʪʨʝʙʦʚʘʥ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ.  

ɹʝʟ ʩʦʤʥʝʥʠʷ, ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʜʝʩʢʨʠʧʪʠʚʥʳʡ ʘʥʘ-

ʣʠʟ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʠ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ, ʜʠʩʧʝʨʩʠʦʥʥʳʡ 

ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ), ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʢʫʨʩʝ "ʕʢʦ-

ʥʦʤʝʪʨʠʢʘ" (ʧʨʦʜʚʠʥʫʪʳʡ ʫʨʦʚʝʥʴ), ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʙʦʪʳ ʩ ʜʘʥ-

ʥʳʤʠ. ʕʪʠ ʤʝʪʦʜʳ, ʦʜʥʘʢʦ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʝʢʦʪʦʨʳʝ, ʠʥʦʛʜʘ ʜʦʚʦʣʴʥʦ ʞʝʩʪʢʠʝ 

ʘʧʨʠʦʨʥʳʝ ʜʦʧʫʱʝʥʠʷ ʦʙ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʧʨʦʚʝʨʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʠʭ ʜʦʧʫʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʦʡ ʟʘʜʘʯʝʡ, ʠʥʦʛʜʘ ʪʨʝʙʫʶʱʝʡ ʭʦʨʦʰʝʡ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʯʪʦ ʜʝʣʘʝʪ ʢʦʨʨʝʢʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʵʢʦʥʦ-

ʤʠʩʪʘʤʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʣʝʛʯʝ ʦʙʩʪʦʷʪ ʜʝʣʘ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʤʝʪʦʜʘʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠʣʠ ʤʝʪʦʜʘʤʠ Data Mining.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ Data Mining ï ʵʪʦ ʩʦʯʝʪʘʥʠʝ ʰʠʨʦʢʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʆʩʥʦʚʫ ʤʝʪʦʜʦʚ Data Mining ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʂ ʤʝʪʦʜʘʤ Data Mining ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ 

ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ. 

ï ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ; 

ï ʢʣʘʩʪʝʨʠʟʘʮʠʷ; 

ï ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩ ʦʙʫʯʝʥʠʝʤ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʝʟ ʦʙʫʯʝʥʠʷ.  

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ Data Mining ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ 

ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʝʟʥʳʭ ʟʥʘʥʠʡ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʪʦʜʦʚ Data Mining ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥ-

ʩʪʨʫʤʝʥʪʘʨʠʡ Data Mining ʵʢʦʥʦʤʠʩʪʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʄʘʛʠʩʪʨʘʤ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ, ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʨʘʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʣʠ ʤʝʪʦʜʦʚ Data Mining. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ. ʄʘʛʠʩʪʨʳ, ʚʳʙʨʘʚʰʠʝ ʤʝʪʦʜʳ Data Mining, 

ʩʫʤʝʣʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʚʦʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ï 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʩʨʝʜʫ R. ʕʪʘ ʩʠʩʪʝʤʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʘʢ ʜʦʩʪʘʪʦʯʥʘʷ ʤʦʱʥʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ), ʛʠʙʢʦʩʪʴ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʦ-

ʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ ʠ ʩʚʦʙʦʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʩʧʦʩʦʙʥʳʤ 

ʨʘʙʦʪʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʦʙʣʘʩʪʠ ʥʝʬʪʝʜʦʙʳ-

ʯʠ. ʂ ʠʭ ʯʠʩʣʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʙʦʪʳ:  
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ï "ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ Data Mining ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʩʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʨʘʟʨʘʙʦʪʢʠ"; 

ï "ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ Data Mining ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʋʇʈʈ ʆɸʆ "ʉʫʨʛʫʪʥʝʬʪʝʛʘʟ" ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ RATTLE". 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʚʣʘʜʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝ-

ʪʝʥʮʠʷʤʠ, ʥʦ ʩʣʝʜʫʶʱʠʤʠ ʦʙʱʝʢʫʣʴʪʫʨʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ: 

ï ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠ 

ʦʙʱʝʢʫʣʴʪʫʨʥʳʡ ʫʨʦʚʝʥʴ; 

ï ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʩʚʦʝʥʠʶ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʆʂ-2); 

ï ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʦʚʳʝ 

ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʚʢʣʶʯʘʷ ʥʦʚʳʝ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʩʚʷʟʘʥʥʳʝ 

ʩʦ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʆʂ-3). 
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ʇʨʠʤʝʥʝʥʠʝ ʪʝʦʨʠʠ ʦʯʝʨʝʜʝʡ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ  
ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʄʏʉ ʈʦʩʩʠʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʣʫʞ-
ʙʳ ʄʏʉ ʈʦʩʩʠʠ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ 
ʩʪʨʫʢʪʫʨʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʙʠʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʄʏʉ ʈʦʩʩʠʠ, ʨʘʟʚʦʨʘʯʠʚʘʝʤʦʛʦ ʚ ʟʦ-
ʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ 
ʤʘʩʩʦʚʦʛʦ ʦʙʣʫʞʠʚʘʥʠʷ (ʪʝʦʨʠʠ ʦʯʝʨʝʜʝʡ). ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʦ-
ʣʫʯʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʪʝʦʨʠʷ ʦʯʝʨʝʜʝʡ, ʩʠʩʪʝʤʘ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʤʦʙʠʣʴʥʳʡ 
ʛʦʩʧʠʪʘʣʴ 

 

ʇʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʄʏʉ ʈʦʩʩʠʠ ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪ ʦʚʣʘʜʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʢʦʤʧʣʝʢʩʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʦʤ ʯʠʩʣʝ, ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩ-

ʧʝʯʝʥʠʝʤ ʧʦʞʘʨʥʦʡ, ʪʝʭʥʦʩʬʝʨʥʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʦʡ ʥʘ-
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ʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʡ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʨʦʚʝʜʝʥʠʝʤ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʚʦʜʥʳʭ ʠ ʛʦʨʥʳʭ ʦʙʲʝʢʪʘʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʠʭ ʨʘʟʜʝʣʦʚ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ, ʢʘʢ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠ ʠʥʪʝʛʨʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʷ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʪʝʦʨʠʷ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʪʝʦʨʠʷ ʛʨʘʬʦʚ [1]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʏʉ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʢʘ-

ʟʘʥʠʝ ʵʢʩʪʨʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʚ ʤʝʩʪʘʭ ʣʠʢʚʠʜʘʮʠʠ ʯʨʝʟ-

ʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ (ʏʉ). ɺ ʵʪʠʭ ʮʝʣʷʭ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʄʏʉ ʈʦʩʩʠʠ ʦʩʥʘʱʘʶʪʩʷ ʤʦʙʠʣʴʥʳʤʠ ʛʦʩʧʠʪʘʣʷʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢ ʙʳʩʪʨʦʡ ʜʦʩʪʘʚʢʝ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʶ ʚ ʟʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʏʉ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʥʫʞ-

ʜʘʶʱʠʭʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʚʩʝʛʦ ʨʘʟʚʦʨʘʯʠ-

ʚʘʝʤʦʛʦ ʚ ʟʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʘʢʦʡ ʏʉ ʤʦʙʠʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (ʪʝʦʨʠʠ ʦʯʝʨʝʜʝʡ) [2]. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʛʦʩʧʠʪʘʣʝʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʄʆ). 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʦʡ ʉʄʆ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʘʣʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʦʪʦʢʘ ʟʘʷʚʦʢ, ʧʦʩʪʫʧʘʶʱʠʭ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠ ʦʯʝʨʝʜʠ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʘʷʚʦʢ ʩʦ ʩʚʦʝʡ ʜʠʩʮʠʧʣʠʥʦʡ ʦʞʠʜʘʥʠʷ [3]. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʧʫʱʝ-

ʥʠʝ ʦ ʧʫʘʩʩʦʥʦʚʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʪʦʢʘ ʟʘʷʚʦʢ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʦ ʧʦʢʘʟʘ-

ʪʝʣʴʥʳʭ ʟʘʢʦʥʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥ ʧʝʨʝʭʦʜʦʚ, ʩʦʚʝʨʰʘʝʤʳʭ ʚ ʉʄʆ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ 

ʛʦʩʧʠʪʘʣʷ ʄʏʉ ʈʦʩʩʠʠ ʚ ʟʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʪʨʘ-

ʜʘʚʰʠʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʠʝʤ-

ʥʦ-ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦʢʘʥʘʣʴ-

ʥʘʷ ʉʄʆ ʩ "ʥʝʪʝʨʧʝʣʠʚʳʤʠ" ʟʘʷʚʢʘʤʠ ʠ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʯʠʩʣʦʤ ʤʝʩʪ ʚ ʦʯʝʨʝʜʠ 

[3], [4]. ʂʘʥʘʣʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʙʨʠʛʘʜʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʧʨʠʝʤʥʦ-ʩʦʨʪʠʨʦʚʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ, ʘ ʧʦʪʦʢʦʤ ʟʘʷʚʦʢ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʷʚʣʷʶʪʩʷ ʧʦʩʪʨʘʜʘʚʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʏʉ, ʦʞʠʜʘʶʱʠʝ ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʧʦʤʦʱʠ. 

ʉʦʩʪʘʚʣʷʝʪʩʷ ʛʨʘʬ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚ-

ʥʝʥʠʡ ʂʦʣʤʦʛʦʨʦʚʘ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦʩʪʨʘʜʘʚʰʠʡ ʧʦʣʫʯʠʪ ʥʝʦʙʭʦʜʠʤʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʟʘ ʚʨʝʤʷ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʝ ʥʦʨʤʘʪʠʚʥʦʛʦ. ɺʳʯʠʩʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘ-

ʥʠʝ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʧʨʦʡʜʸʪ ʦʪ ʤʦʤʝʥʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʩʪʨʘʜʘʚʰʝʛʦ ʚ ʛʦʩʧʠ-

ʪʘʣʴ ʜʦ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʦʢʘʟʘʥʠʷ ʝʤʫ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʈʘʩʩʯʠʪʳʚʘʶʪʩʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ "ʥʝʪʝʨʧʝʣʠʚʳʤʠ ʟʘʷʚʢʘʤʠ" ʚ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 
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ʇʦʣʫʯʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦ-

ʣʷʶʪ ʜʦʩʪʠʯʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʮʝʣʠ ï ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʚʩʝʛʦ ʨʘʟʚʦʨʘʯʠ-

ʚʘʝʤʦʛʦ ʚ ʟʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʘʢʦʡ ʏʉ ʤʦʙʠʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ. 

ʂʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʟʘʜʘʯʠ, ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʩʠʣʘʤʠ ʄʏʉ ʈʦʩʩʠʠ ʚ ʟʦʥʝ 

ʏʉ ʤʦʙʠʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʦʨʠʠ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʠ ʨʷʜ ʜʨʫʛʠʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ: 

ï ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʫʥʢʪʦʚ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʚ ʢʦʪʦʨʳʭ 

ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦʩʪʨʘʜʘʚʰʠʝ, ʦʞʠʜʘʶʱʠʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʣʫʞʠʚʘʥʠʷ; 

ï ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʧʨʦʩʳ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʤʝʨʘ ʪʘʢʠʭ 

ʧʦʤʝʱʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʧʦʪʦʢʘ ʧʦʩʪʨʘʜʘʚʰʠʭ; 

ï ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ ʦʪʜʝʣʝʥʠʷʭ ʛʦʩʧʠʪʘʣʷ, 

ï ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ; 

ï ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʦʢ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ ʜʨʫʛʦʡ ʧʫʥʢʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʣʫʞʠʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʩʣʫʞʝʥʳ ʚ ʜʘʥʥʦʤ ʤʦʙʠʣʴʥʦʤ ʛʦʩʧʠʪʘʣʝ. 
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Possibility of mathematical modeling for the purpose of justification of structure and the organi-
zation of mobile hospital of Emercom of Russia developed in a zone of emergence of an emer-
gency situation is considered. The problem is solved with application of the theory of mass ser-
vice system (the theory of turns). The mathematical model is developed, quantitative values of 
indicators of efficiency are received 
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ɺ. ɸ. ɼʫʙʝʥʝʮʢʠʡ, ɸ. ɻ. ʂʫʟʥʝʮʦʚ, ɺ. ɺ. ʎʝʭʘʥʦʚʩʢʠʡ 
ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʳʭ  
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  
ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ case-ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʢʦʥʮʝʧʮʠʶ ʥʘ ʦʩʥʦʚʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, case-ʩʨʝʜʩʪʚʦ, UML 

 

ʄʦʜʝʣʴ ï ʵʪʦ ʘʙʩʪʨʘʢʮʠʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʩʫʪʴ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʳ ʠʣʠ ʩʪʨʫʢʪʫ-

ʨʳ ʙʝʟ ʘʢʮʝʥʪʘ ʥʘ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ ʜʝʪʘʣʷʭ, ʪʝʤ ʩʘʤʳʤ, ʜʝʣʘʷ ʝʝ ʙʦʣʝʝ ʧʦʥʷʪʥʦʡ.  

ʈʘʟʨʘʙʦʪʢʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ (ʂʀʋʉ) ï 

ʥʝ ʠʩʢʣʶʯʝʥʠʝ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʩʪʨʦʷʪʩʷ ʝʝ ʘʙʩʪʨʘʢʪʥʳʝ ʚʠʟʫ-

ʘʣʴʥʳʝ ʤʦʜʝʣʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʂʀʋʉ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʝʪʩʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML.  

ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (Unified Modeling Language, UML) 

ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʷʟʳʢʦʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠ-

ʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʂʀʋʉ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʠ ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ [2].  

ʉ ʧʦʤʦʱʴʶ UML ʤʦʞʥʦ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʪʴ ʂʀʋʉ, ʥʘʯʠʥʘʷ ʩ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥ-

ʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩ ʝʝ ʙʠʟʥʝʩ-ʬʫʥʢʮʠʷʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʪʴ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ. ʀʩʧʦʣʴʟʫʷ ʤʦʜʝʣʴʥʳʡ ʧʦʜʭʦʜ UML, ʤʦʞʥʦ ʨʘʟʨʘ-

ʙʘʪʳʚʘʪʴ ʩʣʦʞʥʳʝ ʂʀʋʉ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ.  

ʂʘʢ ʷʟʳʢ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML ʠʤʝʝʪ ʩʚʦʶ ʥʦʪʘʮʠʶ ï ʧʨʠʥʷʪʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ. ʅʦʪʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʤʘʥʪʠʢʫ ʷʟʳʢʘ, ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʫʥʠʬʠ-

ʢʘʮʠʠ ʦʙʦʟʥʘʯʝʥʠʡ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʩʝʩʪʦʨʦʥʥʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʠ ʩʚʦʙʦʜʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʩʪʫʜʝʥʪʦʤ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ UML ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʵʪʘʧʥʳʤ ʧʦʩʪʨʦʝ-

ʥʠʝʤ ʨʷʜʘ ʤʦʜʝʣʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪ ʢʘʢʫʶ-ʪʦ ʯʘʩʪʴ ʠʣʠ ʩʪʦʨʦʥʫ ʂʀ-

ʋʉ ʣʠʙʦ ʝʝ ʟʘʤʳʩʣʘ.  

ʄʦʜʝʣʴ ï ʵʪʦ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ. ʆʙʳʯʥʦ 

ʤʦʜʝʣʴ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʘ ʩ ʚʝʨʰʠʥʘʤʠ (ʩʫʱʥʦʩʪʷʤʠ) ʠ ʨʝʙʨʘʤʠ (ʦʪʥʦ-

ʰʝʥʠʷʤʠ) [3].  

ʆʩʥʦʚʥʳʝ ʤʦʜʝʣʠ UML:  

ï ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use case);  

ï ʢʣʘʩʩʦʚ (class);  

ï ʢʦʦʧʝʨʘʮʠʠ (collaboration);  

ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (sequence);  

ï ʩʦʩʪʦʷʥʠʡ (statechart);  

ï ʜʝʷʪʝʣʴʥʦʩʪʠ (activity); 

ï ʢʦʤʧʦʥʝʥʪʦʚ (component); 



 

 

27 

ï ʨʘʟʚʝʨʪʳʚʘʥʠʷ (deployment).  

ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʵʪʠʭ ʤʦʜʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʣʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʠ ʂʀʋʉ.  

UML ï ʵʪʦ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʂʀʋʉ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ UML ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʨʷʜʘ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʩʪʨʦʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʜʦʢʫ-

ʤʝʥʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʠ ʠ ʛʝʥʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʜʦʚ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ CASE-ʩʨʝʜʩʪʚʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʂʀʋʉ.  

ɺ ʦʙʱʝʤ ʩʤʳʩʣʝ CASE (Computer-Aided Software Engineering) ï ʵʪʦ ʥʘʙʦʨ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʂʀʋʉ, ʢʦ-

ʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʢʠ, ʦʪʩʫʪʩʪʚʠʝ ʦʰʠʙʦʢ, ʛʝ-

ʥʝʨʘʮʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʦʪʫ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ.  

ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ CASE-ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʙʘʟ ʜʘʥʥʳʭ (ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ UML). ɺ ʜʘʥ-

ʥʦʡ ʩʪʘʪʴʝ ʚʳʙʨʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ StarUML [1]. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ ʠʤʝʝʪ ʩʚʦʙʦʜʥʫʶ ʣʠʮʝʥʟʠʶ ʠ ʜʦʩʪʫʧʥʘ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ StarUML.  

StarUML ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʤʦʜʝʣʠ, ʧʨʠʥʷʪʳʝ ʚ ʥʦʪʘʮʠʠ UML, ʘ ʪʘʢʞʝ 

MDA ʧʦʜʭʦʜ (ʤʦʜʝʣʴʥʦ-ʥʘʩʪʨʘʠʚʘʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ). ʇʦʜʜʝʨʞʠʚʘʝʪ ʨʘʩʰʠʨʝʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʤʦʜʫʣʠ, ʨʘʩʰʠʨʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ StarUML. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʝʢʪ, ʦʙʲʝʢʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ 

ʙʳʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʘʚʠʣʴʥʦ ʠ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʘʥ, ʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ 

ʧʦʣʥʦʮʝʥʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ. CASE-ʩʨʝʜʩʪʚʘ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʂʀʋʉ, 

ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʠ ʬʦʨʤʫʣʠʨʦʚʢʫ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ ʠ 

ʙʘʟ ʜʘʥʥʳʭ, ʛʝʥʝʨʘʮʠʶ ʢʦʜʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʢʘ-

ʯʝʩʪʚʘ, ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ 

ʨʘʩʰʠʨʝʥʠʡ UML ʧʦ ʨʘʙʦʪʝ ʩ ʤʝʪʘʢʣʘʩʩʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʂʀʋʉ.  
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ɽ. ʄ. ʉʨʘʛʦ 
ʈʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʯʪʝʥʠʷ ʩ ʣʠʩʪʘ ʚ ʢʣʘʩʩʝ ʬʦʨʪʝʧʠʘʥʦ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 
ʦʪʜʝʣʝʥʠʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʉʉʋɿʘ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʄʫʟʳʢʘʣʴʥʳʡ ʪʝʭʥʠʢʫʤ ʠʤ. ʄ.ʇ. ʄʫʩʦʨʛʩʢʦʛʦ, 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʨʠ ʯʪʝʥʠʠ ʥʦʪʥʦʛʦ ʪʝʢʩʪʘ ʩ 
ʣʠʩʪʘ ʩʪʫʜʝʥʪʦʚ-ʪʝʦʨʝʪʠʢʦʚ ʩʨʝʜʥʝʡ ʩʪʫʧʝʥʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʘʥ ʘʥʘ-
ʣʠʟ ʠʭ ʧʨʠʯʠʥ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ. 

ʏʪʝʥʠʝ ʩ ʣʠʩʪʘ ʥʦʪʥʦʛʦ ʪʝʢʩʪʘ, ʧʩʠʭʦʤʦʪʦʨʥʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʠʥʩʪʨʫʤʝʥʪʫ, ʧʨʠʥʮʠʧʳ ʫʧʨʦʱʝ-
ʥʠʷ ʬʘʢʪʫʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʚʦʝʥʥʳʭ ʤʝʣʦʜʠʢʦ-ʨʠʪʤʠʯʝʩʢʠʭ ʠ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥ-
ʪʦʚ 

 

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ-ʪʝʦʨʝʪʠʢʦʚ ʤʫʟʳʢʘʣʴʥʳʭ ʉʉʋɿʦʚ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʜʝ-

ʬʠʮʠʪ ʥʘʚʳʢʦʚ ʯʪʝʥʠʷ ʥʦʪ ʩ ʣʠʩʪʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʨʦʷʚʣʷʝʪʩʷ ʫ 

ʣʠʮ, ʧʦʟʜʥʦ ʥʘʯʘʚʰʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʥʷʪʠʷ ʤʫʟʳʢʦʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟ-

ʨʘʩʪʘ ʥʘʯʘʣʘ ʦʙʫʯʝʥʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʧʩʠʭʦʤʦʪʦʨʥʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʠʥʩʪʨʫʤʝʥʪʫ. ʈʫ-

ʢʠ ʧʣʦʭʦ "ʟʥʘʶʪ" ʢʣʘʚʠʘʪʫʨʫ. ʇʨʠ ʧʦʟʜʥʝʤ ʥʘʯʘʣʝ ʟʘʥʷʪʠʡ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʝʥ ʨʘʟʦʙʨʘʪʴ ʫʯʘʱʠʡʩʷ, ʯʘʩʪʦ ʥʝʜʦʩʪʫʧʥʳ ʝʤʫ ʜʣʷ ʯʪʝʥʠʷ ʩ ʣʠʩʪʘ ʥʘ ʠʤʝʶ-

ʱʝʤʩʷ ʫʨʦʚʥʝ ʤʫʟʳʢʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʦʟʥʠʢʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʩʝʙʝ.  

ʆʜʥʘʢʦ, ʩʨʝʜʠ ʚʳʧʫʩʢʥʠʢʦʚ ɼʄʐ ʠ ɼʐʀ ʪʦʞʝ ʚʩʪʨʝʯʘʶʪʩʷ "ʧʣʦʭʦ ʯʠʪʘʶ-

ʱʠʝ". ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ, ʵʪʦ ʥʝ ʩʚʷʟʘʥʦ ʥʘʧʨʷʤʫʶ ʩ ʫʨʦʚʥʝʤ ʤʫʟʳʢʘʣʴʥʳʭ ʩʧʦ-

ʩʦʙʥʦʩʪʝʡ. ʏʘʩʪʦ ʚʠʥʦʶ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʘʷ ʣʝʥʴ: ʨʝʙʝʥʦʢ, ʠʛʨʘʶʱʠʡ "ʩ ʨʫʢ" ʠʣʠ 

"ʧʦ ʩʣʫʭʫ", ʵʣʝʤʝʥʪʘʨʥʦ ʥʝ ʚʳʫʯʠʚʘʝʪ ʥʦʪʥʫʶ ʛʨʘʤʦʪʫ. ʇʝʜʘʛʦʛ ʞʝ, ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʡ ʚ ʩʢʦʨʝʡʰʝʤ ʦʩʚʦʝʥʠʠ ʤʘʪʝʨʠʘʣʘ, ʥʝ ʟʘʤʝʯʘʝʪ ʧʨʦʙʣʝʤʫ, ʘ ʫʯʠʪ ʩ ʫʯʝʥʠ-

ʢʦʤ ʥʘʠʟʫʩʪʴ "ʩ ʨʫʢ". ʂʦʛʜʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʩʣʦʞʥʝʥʠʷ ʨʝʧʝʨʪʫʘʨʘ, ʵʪʦ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʳʤ, ʚʦʟʥʠʢʘʝʪ ʢʦʥʬʣʠʢʪ: ʚʝʜʴ ʧʝʜʘʛʦʛ ʣʦʤʘʝʪ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ 

ʩʪʝʨʝʦʪʠʧ ʧʦʚʝʜʝʥʠʷ. 

ʅʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ʤʫʟʳʢʘʣʴʥʦʛʦ ʉʉʋɿʘ ʩʪʫʜʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘ-

ʟʫ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʦʙʦʟʥʘʯʝʥʥʳʡ ʧʨʦʙʝʣ ʚ ʤʫʟʳ-

ʢʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʏʪʝʥʠʝ ʩ ʣʠʩʪʘ ʥʫʞʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʣʴʬʝʜʞʠʦ, ʛʘʨʤʦʥʠʠ 

ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʚ ʜʠʩʮʠʧʣʠʥʝ "ʌʦʨʪʝʧʠʘʥʦ" 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʫʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ "ʏʪʝʥʠʝ ʩ ʣʠʩʪʘ ʠ ʢʦʥʮʝʨʪʤʝʡʩʪʝʨʩʢʘʷ ʧʦʜʛʦʪʦʚ-

ʢʘ" ʥʘ II ʢʫʨʩʝ ʦʙʫʯʝʥʠʷ ʠ ʝʞʝʛʦʜʥʳʡ ʟʘʯʝʪ ʧʦ ʯʪʝʥʠʶ ʩ ʣʠʩʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʯʪʝʥʠʶ ʩ ʣʠʩʪʘ, ʩʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʫʯʝʙʥʦʡ 

ʧʨʘʢʪʠʢʠ, ʷʚʣʷʶʪʩʷ: 

ï ʮʝʣʦʩʪʥʳʡ ʦʭʚʘʪ ʩʫʱʝʩʪʚʘ ʠʩʧʦʣʥʷʝʤʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʝʛʦ ʠʥʪʦʥʘʮʠʦʥʥʦ-

ʦʙʨʘʟʥʦʛʦ ʩʤʳʩʣʘ; 

ï ʧʝʨʝʜʘʯʘ ʜʚʠʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʠʣʝʤ; 

ï ʠʩʧʦʣʥʝʥʠʝ ʚ ʙʣʠʟʢʦʤ ʢ ʘʚʪʦʨʩʢʦʤʫ ʪʝʤʧʝ ʙʝʟ ʦʩʪʘʥʦʚʦʢ ʠ ʠʩʧʨʘʚʣʝʥʠʡ. 

ʇʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʶʪʩʷ ʤʝʣʢʠʝ ʥʝʪʦʯʥʦʩʪʠ ʚ ʪʝʢʩʪʝ, ʫʧʨʦʱʝʥʠʷ ʬʘʢʪʫʨʳ ʠ 

ʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ʘʧʧʣʠʢʘʪʫʨʳ. ʆʜʥʘʢʦ, ʧʨʠ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʧʦʜʛʦʪʦʚʢʠ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ ʩʚʝʨʭʩʣʦʞʥʦʡ. ʇʝʨʝʜ ʧʝʜʘʛʦʛʦʤ ʩʪʦʠʪ ʪʨʫʜʥʳʡ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʨʝʤʝʥʠ ʚʳʙʦʨ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʨʝʧʝʨʪʫʘʨʥʳʤʠ ʪʨʝʙʦ-
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ʚʘʥʠʷʤʠ ʠ ʯʪʝʥʠʝʤ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʩʦʯʠʥʝʥʠʡ. ɺʪʦʨʘʷ ʧʦʟʠʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʥʘʤ ʙʦʣʝʝ ʚʝʨʥʦʡ. 

 ʅʝʦʙʭʦʜʠʤʳ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʦʱʫʱʝʥʠʝ ʢʣʘʚʠʘʪʫʨʳ: ʥʘʭʦʞʜʝʥʠʝ ʚʩʣʝʧʫʶ 

ʥʦʪ, ʛʨʫʧʧ ʠʟ ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʯʝʨʥʳʭ ʢʣʘʚʠʰ, ʠʥʪʝʨʚʘʣʦʚ ʠ ʘʢʢʦʨʜʦʚ. ʇʦʣʝʟʥʦ ʠʛ-

ʨʘʪʴ ʜʚʫʤʷ ʨʫʢʘʤʠ ʚ ʟʝʨʢʘʣʴʥʦʤ ʦʪʨʘʞʝʥʠʠ. ɽʩʣʠ ʩʪʫʜʝʥʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʨʘʟ-

ʚʠʪ, ʪʦ ʝʤʫ ʤʦʞʥʦ ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʛʨʘʬʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʦʡ ʊ. ʀ. ʉʤʠʨʥʦʚʦʡ ʠ ʧʦʨʘʙʦʪʘʪʴ ʧʦ ʥʝʡ ʜʦʤʘ. ʉʪʦʠʪ ʧʦʟʘʥʠʤʘʪʴʩʷ ʠ 

ʙʝʟ ʠʥʩʪʨʫʤʝʥʪʘ ʥʘʜ ʧʨʦʩʪʳʤʠ ʧʴʝʩʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʣʫʭʘ: ʧʝʪʴ 

ʚʩʣʫʭ ʠ ʧʨʦ ʩʝʙʷ ʤʝʣʦʜʠʶ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩ ʜʠʨʠʞʠʨʦʚʘʥʠʝʤ. ʇʦʣʝʟʥʦ ʪʘʢʞʝ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚ ʢʣʘʩʩʝ ʪʠʧʳ ʬʘʢʪʫʨʥʦʡ, ʞʘʥʨʦʚʦʡ ʠ ʨʠʪʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʴʝʩ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʫʞʥʦ ʫʜʝʣʠʪʴ ʠʟʫʯʝʥʠʶ ʦʩʥʦʚʥʳʭ ʘʧʧʣʠʢʘʪʫʨʥʳʭ 

ʧʨʠʥʮʠʧʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʩʪʘʚʠʪʴ ʩʪʫʜʝʥʪʘ ʚʠʜʝʪʴ ʥʝ ʦʜʥʫ ʥʦʪʫ, ʘ ʛʨʫʧ-

ʧʫ ʥʦʪ ʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ. 

ʉʧʦʨʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʦʣʴʬʝʜʞʠʨʦʚʘʥʠʠ ʤʝʣʦʜʠʠ. ʅʘʤ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ, ʯʪʦ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʣʘʞʠʚʘʥʠʷ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ "ʚʠʞʫ ʥʦʪʫ ï ʥʘʞʠʤʘʶ 

ʢʣʘʚʠʰʫ" ʣʠʰʥʝʝ ʟʚʝʥʦ ʚ ʚʠʜʝ ʥʘʟʚʘʥʠʷ ʥʦʪʳ ʥʝ ʥʫʞʥʦ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʩʦʣʴʬʝʜʞʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ. ɺʘʞʥʦ ʫʙʝʜʠʪʴ ʩʪʫʜʝʥʪʘ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʵʪʠ ʫʧ-

ʨʘʞʥʝʥʠʷ ʧʦʤʦʛʫʪ ʜʦʙʠʪʴʩʷ ʮʝʣʠ ʪʦʣʴʢʦ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʣʴʟʷ ʟʘʥʠʤʘʪʴʩʷ ʯʪʝʥʠʝʤ ʥʘ ʬʦʥʝ ʩʝʨʴʝʟʥʦʡ ʦʙʱʝʡ ʫʩʪʘʣʦʩʪʠ, ʪ. ʢ. ʥʝʦʙʭʦʜʠʤʘ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ. ʄʦʞʥʦ ʧʦʩʦʚʝʪʦʚʘʪʴ ʪʨʝ-

ʥʠʨʦʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʥʠʤʘʥʠʷ ʥʘ ʢʘʥʠʢʫʣʘʭ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳʙʦʨʘ ʥʘʯʘʣʴʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ ʧʦ ʯʪʝʥʠʶ ʩ ʣʠʩʪʘ ʞʝʣʘʪʝʣʴ-

ʥʦ ʫʟʥʘʪʴ ʢʨʫʛ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʩʪʫʜʝʥʪʘ. ʊʦʛʜʘ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʧʴʝʩʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʫʩʚʦʝʥʥʳʝ ʤʝʣʦʜʠʢʦ-ʨʠʪʤʠʯʝʩʢʠʝ ʠ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ.  

ʅʝʦʙʭʦʜʠʤʦ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʘ ʚʝʩʪʠ ʛʣʘʟʘ ʧʦ ʩʪʨʦʯʢʝ, ʥʝ ʧʨʳʛʘʷ ʚʟʛʣʷʜʦʤ ʩ 

ʥʦʪ ʥʘ ʢʣʘʚʠʘʪʫʨʫ ʠ ʦʙʨʘʪʥʦ.  

ɺʳʰʝʦʧʠʩʘʥʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʟʘʥʠʤʘʝʪ 5ï6 ʟʘʥʷʪʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝ-

ʥʠ ʟʘʧʫʱʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʭʦʜʠʪʴ ʢ ʯʪʝʥʠʶ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ, ʦʜʥʘʢʦ ʚʦ ʚʨʝʤʷ ʢʘʥʠʢʫʣ ʥʝʦʙʭʦʜʠʤʦ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʥʘ-

ʯʘʣʴʥʦʤʫ ɻʪʘʧʫ ʚʧʣʦʪʴ ʜʦ ʚʳʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʤʘ ʚ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʘʭ. 

ʈʘʙʦʪʫ ʥʘʜ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʨʝʧʝʨʪʫʘʨʦʤ ʣʫʯʰʝ ʥʘʯʘʪʴ ʩ ʦʙʲʷʩʥʝʥʠʷ ʦʩʥʦʚ-

ʥʳʭ ʧʨʠʥʮʠʧʦʚ ʫʧʨʦʱʝʥʠʷ ʬʘʢʪʫʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʤʦʞʥʦ ʜʘʚʘʪʴ 

ʥʝʩʣʦʞʥʳʝ ʚʦʢʘʣʴʥʳʝ ʩʦʯʠʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʟ ʪʨʝʭʩʪʨʦʯʥʦʡ ʬʘʢʪʫʨʳ ʥʘʜʦ ʜʝ-

ʣʘʪʴ ʜʚʫʭʩʪʨʦʯʥʫʶ. 

ʅʘʠʙʦʣʝʝ ʩʣʘʙʳʤ ʦʙʫʯʘʝʤʳʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ "ʧʦʜʛʦʪʦʚʣʝʥ-

ʥʦʝ" ʯʪʝʥʠʝ. ɼʦʤʘ ʩʪʫʜʝʥʪ ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʦʠʟʚʝʜʝʥʠʝ ʙʝʟ ʠʥʩʪʨʫʤʝʥʪʘ, ʚʳʯʣʝʥʷʷ 

ʬʦʨʤʫʣʳ ʬʦʨʪʝʧʠʘʥʥʦʡ ʪʝʭʥʠʢʠ, ʜʠʨʠʞʠʨʫʝʪ ʠ ʤʳʩʣʝʥʥʦ ʧʨʦʠʛʨʳʚʘʝʪ. ɺ ʥʘʯʘʣʝ 

ʫʨʦʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʦʚʝʨʷʝʪ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʦʩʠʪ 

ʩʳʛʨʘʪʴ ʩ ʣʠʩʪʘ. ɼʘʣʝʝ ʚ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʷ ʥʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʞʘʥʨʦ-

ʚʳʝ, ʩʪʠʣʝʚʳʝ ʠ ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʜʘʪʴ ʧʦʯʠʪʘʪʴ ʝʱʝ 

ʥʝʩʢʦʣʴʢʦ ʥʘʠʤʝʥʦʚʘʥʠʡ ʪʦʛʦ ʞʝ ʘʚʪʦʨʘ ʠ ʪʦʡ ʞʝ ʩʣʦʞʥʦʩʪʠ. ʇʨʦʩʪʦ ʯʪʝʥʠʝ ʙʦʣʴ-

ʰʦʛʦ ʯʠʩʣʘ ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʩʦʯʠʥʝʥʠʡ ʜʣʷ ʩʘʤʳʭ ʩʣʘʙʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʦʣʝʟʥʦ. 
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ʆʪʜʝʣʴʥʦ ʦʪʤʝʪʠʤ ʯʪʝʥʠʝ ʚ ʯʝʪʳʨʝ ʨʫʢʠ. ʕʪʦ ʦʯʝʥʴ ʧʦʣʝʟʥʦ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʣʫʭʘ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘʚʳʢʦʚ. ɺ ʯʝʪʳʨʝʭʨʫʯʥʦʤ ʧʝʨʝʣʦʞʝʥʠʠ ʯʘʩʪʦ 

ʠʛʨʘʶʪ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ, ʠʟʫʯʘʝʤʳʝ ʚ ʢʫʨʩʝ ʤʫʟʳʢʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʧʫʩʳ. 

ʉʣʫʭʦʚʦʝ ʟʥʘʥʠʝ ʤʫʟʳʢʠ ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪʴ ʯʪʝʥʠʝ ʠʛʨʦʡ ʧʦ ʩʣʫʭʫ ʠ ʧʦ ʧʘʤʷʪʠ. 

ʆʜʥʘʢʦ ʪʘʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʘʨʳ ʠ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʩʣʘʙʝʡʰʠʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚ-

ʥʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʝʦʜʦʣʝʪʴ ʦʪʩʪʘʚʘʥʠʝ ʚ ʯʪʝʥʠʠ ʥʦʪʥʦʛʦ ʪʝʢʩʪʘ ʩ ʣʠʩʪʘ ʫʜʘʝʪʩʷ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ. 
 

Saint Petersburg "Musorgsky Music College of Saint Petersburg", Russia 

The research problem consists of the main difficulties encountered by the students of the "Theo-
ry of music" Department with average level of musical education. The analysis of the reasons 
caused by these difficulties is given. Methods to overcome these difficulties have been devel-
oped.  

Sight-reading, psychomotor adaptation to the musical instrument, principles of simplification of 
musical texture, the use of learned melodic, rhythmic and harmonic elements 

 

 

ɸ. ɹ. ʄʘʭʦʚʠʢʦʚ 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ɺ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩ 
ʬʫʥʢʮʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʚ ʘʫʜʠʪʦʨʠʠ ʠ ʫʯʝʪʘ ʧʦ-
ʩʝʱʘʝʤʦʩʪʠ ʟʘʥʷʪʠʡ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 
ʜʦʩʪʫʧʦʤ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʯʴ ʧʦʡʜʝʪ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

(ʀʀɸʉ) ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ "ɻʦʨʥʳʡ". 

ʗʜʨʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʜʝʞʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʩʦʚʤʝʩʪʥʳʡ ʜʦʩʪʫʧ ʢ ʥʠʤ ʠ ʙʘʟʠ-

ʨʫʶʱʘʷʩʷ ʥʘ ʉʋɹɼ Oracle. ɺ ʥʝʡ ʭʨʘʥʷʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʤ 

ʩʦʩʪʘʚʝ ʠ ʩʪʫʜʝʥʪʘʭ, ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ʠ ʪ.ʧ. ʊʘʢʞʝ ʚ ʙʘʟʝ ʭʨʘʥʷʪʩʷ ʧʝʨʚʠʯʥʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʢʘʢ ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʚʥʝʰʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʩʯʝʪʘ, ʧʣʘʪʝʞʥʳʝ ʪʨʝʙʦʚʘ-

ʥʠʷ, ʫʢʘʟʘʥʠʷ, ʠʥʩʪʨʫʢʪʠʚʥʳʝ ʧʠʩʴʤʘ, ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʪ.ʧ.), ʪʘʢ ʠ ʩʦʟʜʘʚʘʝʤʳʝ ʚ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʚʫʟʘ (ʟʘʯʝʪʥʦ-ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʚʝʜʦʤʦʩʪʠ, ʧʨʠʢʘʟʳ, ʪʨʝʙʦʚʘʥʠʷ 

ʥʘ ʧʦʣʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩʦ ʩʢʣʘʜʘ ʠ ʪ.ʧ.). 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʦʜʩʠʩʪʝʤ ʀʀɸʉ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

ï ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

ï ʇʨʠʝʤʥʘʷ ʢʘʤʧʘʥʠʷ. 

ï ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

E. M. Srago  
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ï ʌʠʥʘʥʩʦʚʦ-ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ï ʉʦʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ. 

ï ɹʠʙʣʠʦʪʝʯʥʦ-ʠʟʜʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʀʀɸʉ ɻʦʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʜʨʫ-

ʛʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʈʦʩʩʠʠ ʠ ʤʠʨʘ, ʩʦʩʪʦʠʪ ʚ ʪʝʩʥʦʡ ʝʝ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʦʤ (ʉʂʋɼ) ʠ ʩʠʩʪʝʤʦʡ ʚʠʜʝʦʥʘʙʣʜʁʝʥʠʷ. 

ɺ ʥʦʚʦʤ ʫʯʝʙʥʦʤ ʮʝʥʪʨʝ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦ-

ʨʦʛʦ ʢʫʨʩʦʚ, ʫʩʪʘʥʦʚʣʝʥʘ ʫʥʠʢʘʣʴʥʘʷ ʉʂʋɼ ʩ ʨʘʩʰʠʨʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʩʤʘʨʪ-ʢʘʨʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʦʩʪʫʧʘ ʚ ʢʦʨ-

ʧʫʩ ʚ ʮʝʣʦʤ, ʥʦ ʠ ʚ ʢʘʞʜʫʶ ʘʫʜʠʪʦʨʠʶ, ʣʘʙʦʨʘʪʦʨʠʶ, ʢʦʤʧʴʶʪʝʨʥʳʡ ʢʣʘʩʩ ʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʴʩʢʫʶ. 

ɺ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ, ʦʪʢʨʳʪʴ ʘʫʜʠʪʦʨʠʶ ʩʤʦʞʝʪ ʪʦʣʴʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʢʦʪʦ-

ʨʳʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤ ʨʘʩʧʠʩʘʥʠʝʤ, ʜʦʣʞʝʥ ʚ ʜʘʥʥʦʡ ʘʫʜʠʪʦʨʠʠ 

ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʬʠʢʩʠʨʫʝʪʩʷ ʚʨʝʤʷ ʥʘʯʘʣʘ ʟʘʥʷʪʠʷ ʠ 

ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʦʧʦʟʜʘʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʟʘʥʷʪʠʷ ʠʣʠ ʥʝ ʧʨʦʚʝʜʝʥʠʝ ʠʭ ʠʤʠ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʟʘʥʷʪʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʘʫʜʠʪʦʨʠʶ ʟʘʢʨʳʪʴ. ɺ ʤʦʤʝʥʪ ʦʪʢʨʳ-

ʚʘʥʠʷ ʠ ʟʘʢʨʳʚʘʥʠʷ ʘʫʜʠʪʦʨʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʬʦʪʦ-ʬʠʢʩʘʮʠʷ ʣʠʮʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʪʩʣʝʞʠʚʘʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʟʘʤʝʥʳ. 

ʉʪʫʜʝʥʪʳ ʧʨʠ ʚʭʦʜʝ ʚ ʘʫʜʠʪʦʨʠʶ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʨʘʤʦʯʥʳʡ ʩʯʠʪʳʚʘʪʝʣʴ, 

ʩʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩ ʬʦʪʦʬʠʢʩʘʪʦʨʦʤ ʩ ʬʫʥʢʮʠʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦ-

ʰʝʜʰʠʭ ʦʙʲʝʢʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʬʠʢʩʘʮʠʶ ʧʨʠʩʫʪ-

ʩʪʚʠʷ ʩʪʫʜʝʥʪʦʚ ʥʘ ʟʘʥʷʪʠʠ. ʉʪʫʜʝʥʪʳ, ʚʦʰʝʜʰʠʝ ʚ ʘʫʜʠʪʦʨʠʶ ʧʦʟʞʝ, ʯʝʤ ʯʝʨʝʟ 

15 ʤʠʥʫʪ ʧʦʩʣʝ ʝʝ ʦʪʢʨʳʪʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʥʘ ʟʘʥʷʪʠʠ. ɺ ʪʝʯʝ-

ʥʠʝ ʟʘʥʷʪʠʷ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʧʦʢʠʥʫʪʴ ʘʫʜʠʪʦʨʠʶ, ʥʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 15 ʤʠʥʫʪ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʘʥʥʳʡ ʩʪʫʜʝʥʪ ʧʦʤʝʯʘʝʪʩʷ ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʱʠʡ ʥʘ ʟʘʥʷʪʠʠ. ɼʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʠʟʫʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʬʦʪʦʬʠʢ-

ʩʘʪʦʨʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʬʦʨʤʳ ʦʜʝʞʜʳ. 

ɼʦʩʪʫʧ ʚ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʝ ʠ ʜʨʫʛʠʝ ʧʦʤʝʱʝʥʠʷ, ʟʘʢʨʝʧʣʝʥʥʳʝ ʟʘ ʩʪʨʫʢʪʫʨʥʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʦ ʩʤʘʨʪ-ʢʘʨʪʘʤ ʠ ʨʘʟʨʝʰʘʝʪʩʷ ʪʦʣʴʢʦ ʩʦ-

ʪʨʫʜʥʠʢʘʤ ʜʘʥʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ʉʧʠʩʢʠ ʥʘ ʜʦʩʪʫʧ ʚ ʧʦʤʝʱʝʥʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʨʫ-

ʢʦʚʦʜʠʪʝʣʷʤʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʚʚʦʜʷʪʩʷ ʚ ʀʀɸʉ. 

ɺʦ ʚʩʝʭ ʘʫʜʠʪʦʨʠʷʭ ʫʯʝʙʥʦʛʦ ʮʝʥʪʨʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʘʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʷʤʠ ʟʘʥʷʪʠʡ ʠ ʨʘʟʙʠʨʘʪʴ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ 

ʩʪʫʜʝʥʪʘʤʠ ʚ ʩʣʫʯʘʝ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʚ ʣʶ-

ʙʦʡ ʤʦʤʝʥʪ ʩʤʦʞʝʪ ʧʨʦʩʤʦʪʨʝʪʴ ʣʝʢʮʠʶ, ʧʨʦʚʦʜʠʤʫʶ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʝʛʦ ʢʘ-

ʬʝʜʨʳ ʠ ʦʮʝʥʠʪʴ ʝʝ ʢʘʯʝʩʪʚʦ. ɺʠʜʝʦʢʘʤʝʨʳ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʚ ʢʦʨʠʜʦʨʘʭ, ʯʪʦ ʧʦ-

ʟʚʦʣʷʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʩʧʦʨʷʜʢʘ ʠ ʬʠʢʩʠʨʦ-

ʚʘʪʴ ʩʣʫʯʘʠ ʠʭ ʥʘʨʫʰʝʥʠʷ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʚʠʥʦʚʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʜʠʩʧʝʪ-

ʯʝʨʩʢʦʡ ʩʣʫʞʙʳ, ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ ʜʣʷ ʚʳʜʘʯʠ ʢʣʶʯʝʡ ʦʪ ʘʫʜʠʪʦʨʠʡ, ʠ ʦʪ ʞʫʨʥʘ-

ʣʦʚ ʫʯʝʪʘ ʧʦʩʝʱʘʝʤʦʩʪʠ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʘʤʠ, ʪʘʢ ʢʘʢ ʜʝʢʘʥʘʪʳ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ 
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ʩʚʝʜʝʥʠʷ ʦ ʧʦʩʝʱʘʝʤʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʀʀɸʉ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʮʝʣʝʡ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɿʘʧʠʩʳʚʘʝʤʳʝ ʣʝʢʮʠʠ ʤʦʛʫʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴʩʷ ʯʝʨʝʟ 

ʀʥʪʝʨʥʝʪ ʥʘ ʫʜʘʣʝʥʥʫʶ ʘʫʜʠʪʦʨʠʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʉʂʋɼ ʚ ɻʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʫʞʝ ʦʢʦʣʦ 15 ʣʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩ-

ʪʝʤʘ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʢʦʥʪʨʦʣʣʝʨʘʭ ʬʠʨʤʳ APOLLO (ʉʐɸ) ʠ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤ-

ʧʣʝʢʩʝ LyriX. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ LyriX ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʥʝʟʘʚʠ-

ʩʠʤʳʝ ʤʦʜʫʣʠ ʚʳʜʝʣʝʥʳ: 

ï ʢʦʤʧʦʥʝʥʪʳ ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ; 

ï ʜʨʘʡʚʝʨʳ ʨʘʙʦʪʳ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; 

ï ʜʨʘʡʚʝʨʳ ʣʦʛʠʢʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʪʘʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʩʰʠʨʝʥʠʷ, ʢʘʢ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ, ʦʪʦʙʨʘʞʝʥʠʝ ʧʣʘʥʦʚ ʧʦʤʝʱʝʥʠʡ, ʛʝʥʝʨʘ-

ʮʠʷ ʦʪʯʝʪʦʚ ʠ ʜʨ.; 

ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʷʥʠʡ 

ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. 

ɹʣʘʛʦʜʘʨʷ ʤʦʜʫʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ LyriX, ʚʦʟʤʦʞʥʦ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʥʝʤʫ ʥʦʚʳʭ ʤʦʜʫʣʝʡ. ʆʥʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʫʶ ʣʦʛʠʢʫ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʜ-

ʢʣʶʯʝʥʠʝ ʢ ʩʠʩʪʝʤʝ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʜʣʷ 

ʦʧʝʨʘʪʦʨʦʚ ʚ ʥʝʩʪʘʥʜʘʨʪʥʦʤ ʚʠʜʝ, ʩʪʳʢʦʚʢʫ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ 

ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʧʨ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʜʫʣʷ ʚʦʟʤʦʞʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʠʥʪʝ-

ʛʨʘʮʠʠ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʤʦʜʫʣʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʥʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝʤ, ʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʠʥ-

ʪʝʛʨʘʮʠʦʥʥʳʡ ʤʦʜʫʣʴ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʷʭ, ʧʨʦʠʩʭʦʜ̫ɦ ʠʭ 

ʚ ʨʘʩʧʠʩʘʥʠʠ ʟʘʥʷʪʠʡ, ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʘ LyriX. ʇʨʠ ʵʪʦʤ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʫʪ ʟʘʛʨʫʞʘʪʴʩʷ ʚ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʝʜʝʥʠʷ ʦ ʩʪʫʜʝʥʪʘʭ, 

ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʭ ʥʘ ʟʘʥʷʪʠʠ, ʙʫʜʫʪ ʚʳʛʨʫʞʘʪʴʩʷ ʚ ʦʩʥʦʚʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʀʀɸʉ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʦʩʝʱʝʥʠʷ ʟʘʥʷʪʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʚ ɻʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʙʫʜʝʪ ʟʘʢʦʥʯʝʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʢʘʣʴʥʦʡ ʀʀɸʉ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ "ʙʝʟʙʫʤʘʞʥʦʝ" ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʩʣʫʞʙ ʥʘ ʩʘʤʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʝ ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʚʩʝʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 
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ʆ. ʇ. ɼʘʣʝʚʩʢʘʷ, ɸ. ɺ. ʈʷʙʦʚʘ, ɻ. ɺ. ʊʠʤʦʬʝʝʚʘ 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʧʨʝʜʤʝʪʥʳʭ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ)  
ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʰʢʦʣʝ ʠ ʚʫʟʝ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʜʤʝʪʥʳʝ (ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ) ʢʦʤʧʝʪʝʥʮʠʠ ʫʯʘʱʠʭʩʷ ʧʝʨʚʦʛʦ 
ʢʫʨʩʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʨʠ ʧʦʤʦʱʠ ʧʨʦʚʝʜʸʥʥʳʭ 
ʪʝʩʪʦʚ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ. ʇʨʝʜʣʘʛʘʶʪʩʷ 
ʧʫʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ, ɽʜʠʥʳʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʕʢʟʘʤʝʥ, ʪʝʩʪ ʜʣʷ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʌɻʆʉ-3 ʫʞʝ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ "ʟʥʘʥʠʷ ʚ ʜʝʡʩʪ-

ʚʠʠ", ʥʝʚʦʟʤʦʞʥʦ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ ʠ ʪʨʝʙʫʝʪ ʠʥʳʭ 

ʬʦʨʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɺ 2015 ʛʦʜʫ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʘʬʝʜʨʳ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʀʊʄʆ ʚʳʧʦʣʥʷʣʘ ʨʘʙʦʪʫ ʚ ʨʘʤʢʘʭ ʛʦʩʟʘʜʘʥʠʷ ʧʦ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʈʌ. ʈʘʙʦʪʘ ʚʝʣʘʩʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ: 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ 

ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʫʯʘʁ ʱʠʭ 

ʩʨʝʜʩʪʚ (ʕʆʉ); 

ï ʤʦʥʠʪʦʨʠʥʛ "ʚʭʦʜʥʳʭ" ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʣʦʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩ-

ʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʴ ʫ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʫ-

ʟʝ. ʇʨʠʯʝʤ ʨʝʯʴ ʠʜʝʪ ʢʘʢ ʦ ʧʨʝʜʤʝʪʥʳʭ, ʪʘʢ ʠ ʦʙ ʦʙʱʝʧʨʝʜʤʝʪʥʳʭ ʠ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʷʭ. ʆʜʥʘʢʦ, ʪʝʢʫʱʘʷ ʨʘʙʦʪʘ ʩʦ ʩʪʫʜʝʥʪʘʤʠ 1-ʛʦ ʢʫʨʩʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʦʛʦ ʚ ʩʝʥʪʷʙʨʝ 2015 ʛʦʜʘ ʥʘʰʝʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʦʡ, ʧʦʢʘʟʳʚʘʶʪ 

ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʦʩʚʦʝʥʠʶ ʧʨʦʛʨʘʤʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʤ ʠ ʜʨʫʛʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

ʇʘʨʘʜʦʢʩʘʣʴʥʳʤ ʚʳʛʣʷʜʠʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʭ ʙʘʣʣʘʭ ʧʦ 

ɽɻʕ (ʙʦʣʝʝ 80) ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ (ʤʝʥʝʝ 10%) ʧʦʣʥʦʩʪʴʶ ʩʧʨʘ-

ʚʠʣʘʩʴ ʩ ʪʝʩʪʠʨʦʚʘʥʠʝʤ. ʆʜʥʘʢʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʠʢʘʢʦʛʦ ʧʘʨʘʜʦʢʩʘ ʟʜʝʩʴ 

ʥʝʪ. ɿʘʜʘʥʠʷ ɽɻʕ, ʭʦʪʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʩʦʜʝʨʞʘʥʠʶ, ʢ ʤʦʤʝʥʪʫ ʩʜʘ-

ʯʠ ʵʢʟʘʤʝʥʘ ʩʪʘʥʦʚʷʪʩʷ ʜʣʷ ʫʯʘʱʠʭʩʷ ʪʠʧʦʚʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʛʦʪʦʚʢʘ ʢ ɽɻʕ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʤʝʝʪ ʬʦʨʤʫ "ʥʘʪʘʩʢʠʚʘʥʠʷ": ʫʯʘʱʠʝʩʷ ʦʪʨʘʙʘʪʳʚʘʶʪ "ʛʦʪʦʚʳʝ" ʘʣʛʦ-

ʨʠʪʤʳ ʠ ʧʨʠʸʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ (ʦʩʦʙʝʥʥʦ ʚ ʪʝʩʪʦʚʦʡ ʯʘʩʪʠ ʵʢʟʘʤʝʥʘ). ʕʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʙʫʜʫʱʠʝ ʩʪʫʜʝʥʪʳ ʦʪʫʯʘʶʪʩʷ ʧʦʜʭʦʜʠʪʴ ʢ ʟʘʜʘʯʘʤ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ, ʢʦʤʙʠʥʠʨʫʷ ʠʟʚʝʩʪ-



 

 

34 

ʥʳʝ ʠʤ ʧʨʠʸʤʳ, ʠ ʦʢʘʟʳʚʘʶʪʩʷ ʙʝʩʧʦʤʦʱʥʳʤʠ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ, 

ʭʦʪʷ ʠ ʥʝʩʣʦʞʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ɿʘʜʘʯʠ ʪʝʩʪʘ, ʧʨʦʚʝʜʸʥʥʦʛʦ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʀʊʄʆ, ʪʨʝʙʦʚʘʣʠ ʦʪ ʩʪʫʜʝʥʪʦʚ 

ʪʦʣʴʢʦ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ, ʦʜʥʘʢʦ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʪʘʢ, ʯʪʦ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʙʳʣ 

ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʨʘʪʴ ʤʝʪʦʜ ʨʝʰʝʥʠʷ (ʠʥʦ-

ʛʜʘ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʤʝʪʦʜʳ), ʧʨʠʤʝʥʠʪʴ ʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʠ ʜʝʤʦʥʩʪʨʠʨʦ-

ʚʘʪʴ ʟʥʘʥʠʝ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʟʘʜʘʯʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʧʣʦʭʦ ʚʣʘʜʝʶʪ ʧʦʥʷʪʠʝʤ 

ʤʦʜʫʣʷ ʯʠʩʣʘ ʠ ʥʝ ʟʥʘʶʪ ʝʛʦ ʩʚʦʡʩʪʚ, ʥʝ ʟʥʘʶʪ ʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʬʫʥʢʮʠʡ, ʥʝ ʫʤʝʶʪ ʚʳʧʦʣʥʷʪʴ ʨʘʚʥʦʩʠʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʥʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʷ 

ʥʘ ʩʫʞʝʥʠʝ ʠʣʠ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʡ), ʥʝ ʫʤʝʶʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʧʨʠʸʤʳ ʨʝʰʝ-

ʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʤ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʠ ʵʪʦʤ ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʀʊʄʆ ʷʚʣʷʶʪʩʷ ʚʳʧʫʩʢʥʠʢʘʤʠ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʰʢʦʣ ʠʣʠ ʢʣʘʩʩʦʚ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʘʢʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ 

ʢʘʢ: ʬʦʨʤʫʣʳ ʩʣʦʞʥʦʛʦ ʨʘʜʠʢʘʣʘ, ʤʝʪʦʜ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʣʦʛʘʨʠʬʤʠʯʝ-

ʩʢʠʭ ʥʝʨʘʚʝʥʩʪʚ, ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʠ ʧʨʷʤʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʜʘʞʝ ʚʳʯʠʩʣʝ-

ʥʠʝ ʧʨʝʜʝʣʦʚ ʠ ʫʤʥʦʞʝʥʠʝ ʤʘʪʨʠʮ. ʊʘʢʠʝ ʟʥʘʥʠʷ ʣʠʙʦ ʢʨʘʡʥʝ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʝ, ʣʠʙʦ ʧʨʝʧʦʜʘʶʪʩʷ ʩ ʩʘʤʳʭ ʥʘʯʘʣ 

ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʢʦʨʨʝʢʪʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ 

ʚʣʘʜʝʥʠʝ ʪʘʢʠʤʠ ʟʥʘʥʠʷʤʠ ʠ ʧʨʠʸʤʘʤʠ ʢʘʢ ʚʳʜʝʣʝʥʠʝ ʧʦʣʥʦʛʦ ʢʚʘʜʨʘʪʘ ʚ ʢʚʘʜ-

ʨʘʪʥʦʤ ʪʨʸʭʯʣʝʥʝ, ʚʳʜʝʣʝʥʠʝ ʮʝʣʦʡ ʯʘʩʪʠ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʜʨʦʙʠ, ʩʚʦʡʩʪʚʘ ʩʪʝ-

ʧʝʥʝʡ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠ ʜʨʫʛʠʤʠ. ʀ ʠʤʝʥʥʦ ʵʪʠ ʪʝʤʳ ʚʳʟʳʚʘʶʪ ʟʘ-

ʪʨʫʜʥʝʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ɽɻʕ ʧʨʦʚʝʨʷʝʪ ʥʝ ʚʩʝ ʢʦʤʧʝʪʝʥʮʠʠ ʘʙʠʪʫʨʠʝʥ-

ʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ 

ʚʫʟʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʫʩʪʨʘʥʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʚ 

ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ, ʛʜʝ ʚʦʟʤʦʞʥʳ ʢʘʢ ʛʨʫʧʧʦʚʳʝ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʥʷʪʠʷ ʠ ʢʦʥʩʫʣʴ-

ʪʘʮʠʠ ʧʦ ʧʨʦʛʨʘʤʤʝ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʳʩʦʢʠʝ ʚʩʪʫʧʠʪʝʣʴʥʳʝ ʙʘʣʣʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʥʝ ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦʜʠ-

ʤʳʤʠ ʧʨʝʜʤʝʪʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ. 
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ɺ. ʌ. ʄʘʥʫʭʦʚ, ʅ. ɻ. ʀʚʣʠʝʚʘ, ɺ. ʌ. ʄʘʥʫʭʦʚʘ 
ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
ʠʤʝʥʠ ʅ. ʇ. ʆʛʘʨʝʚʘ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʚ 
ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ.  

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʢʦʤʧʝʪʝʥʮʠʠ, ʩʧʫʪʥʠʢʦʚʳʡ 
ʩʥʠʤʦʢ 

 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʪʨʝʙʫʶʪ ʦʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʛʦ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʚʳʧʫʩʢʥʠʢʘ ʚʫʟʘ ʚʣʘʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʥʠʷʤʠ, 

ʫʤʝʥʠʷʤʠ, ʥʘʚʳʢʘʤʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʦʪʣʠʯʠʪʝʣʴ-

ʥʳʤ ʧʨʠʟʥʘʢʦʤ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ[3]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʫʟ-

ʢʦʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʨʘʤʢʠ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʘʤʠ ʚ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʝʜʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ï ʩʪʘʮʠʦʥʘʨʥʦʝ ʛʠʜ-

ʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʩʢʚʘʞʠʥʘʤ ʨʝʞʠʤʥʦʡ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ [5]. 

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʮʠʬ-

ʨʦʚʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʨʘʟʣʠʯʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɼɼɿ). ʉʘʤʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ 

ʧʨʦʮʝʩʩ ʠʣʠ ʤʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ, ʫʯʘʩʪʢʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ 

ʷʚʣʝʥʠʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʙʝʟ ʢʦʥʪʘʢʪʘ ʩ ʠʟʫʯʘʝʤʳʤ ʦʙʲʝʢʪʦʤ. 

ɺʣʘʜʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʛʝʦʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʦʙʨʘʙʦʪʢʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʚ ʌʝ-

ʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʌɻʆʉ ɺʇʆ; ʌɻʆʉ 3+). ʇʨʠ ʨʘʙʦʪʝ ʩ ʢʦʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙʫʯʘʶʱʠʝʩʷ ʚ 

ʚʫʟʝ ʧʦ ʢʘʨʪʦʛʨʘʬʦ-ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʩʚʦʝʡ ʫʯʝʙʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

(ʇʆ) ERDAS Imagine, ʘ ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. ʊʘʢ, ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʨʘʩʪʨʦʚʳʤʠ ʜʘʥʥʳʤʠ, ʠʤʝʶʱʠʡʩʷ ʚ 

ɻʀʉ-ʧʘʢʝʪʝ ArcGIS, ʧʦʟʚʦʣʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʧʘʢʝʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ɼɼɿ; ʧʦʜʭʦ-

ʜʳ ʠ ʧʨʠʝʤʳ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʦʧʠʩʘʥʳ ʚ ʩʪʘʪʴʝ [1]. ɺ ʙʦʣʝʝ ʨʘʥʥʠʭ 

ʚʝʨʩʠʷʭ ArcGIS ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʪʨʝʙʦ-

ʚʘʣʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ImageAnalysis. ɺ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ ArcGIS ʚ 

ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʜʦʙʘʚʣʝʥ ʮʝʣʳʡ ʨʷʜ ʬʫʥʢʮʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʩʪʨʘʤʠ, ʤʥʦʛʠʝ 

ʠʟ ʢʦʪʦʨʳʭ ʜʦʩʪʫʧʥʳ ʚ ʥʦʚʦʤ ʦʢʥʝ ɸʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʦʛʨʘʤʤʫ SAS.ʇʣʘʥʝʪʘ 

ʥʝʨʝʜʢʦ ʚʳʙʠʨʘʶʪ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʟʘʛʨʫʟʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʩ ʬʘʡʣʘʤʠ ʢʦ-

ʦʨʜʠʥʘʪʥʦʡ ʧʨʠʚʷʟʢʠ ʩ ʨʘʟʣʠʯʥʳʭ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ. ʇʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʘʩʴ 

ʦʮʝʥʢʘ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ ʊʝʤʥʠʢʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴ-

ʥʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʦ 38 ʩʥʠʤʢʦʚ. ʄʦʟʘʠʢʘ ʠʟ ʢʦʩʤʦʩʥʠʤʢʦʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʇʆ ArcGIS 10.0, 

ʜʘʣʴʥʝʡʰʠʝ ʨʘʩʯʝʪʥʳʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʵʪʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ [1].  

ʆʩʚʦʝʥʠʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ ʥʘ ʙʘʟʦʚʳʭ ʠ ʚʝʜʫ-

ʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʥʘʧʨʠʤʝʨ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ "ʉʢʘʥʕʢʩ". ʀʊʎ 

"ʉʢʘʥʕʢʩ" ï ʣʠʜʠʨʫʶʱʘʷ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʨʦʩʩʠʡʩʢʘʷ ʬʠʨʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʫʩʣʫʛ ʦʪ ʧʨʠʝʤʘ ʜʦ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ɿʝʤʣʠ 

ʠʟ ʢʦʩʤʦʩʘ. ʂʦʤʤʝʨʯʝʩʢʠʡ ʘʨʭʠʚ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ 

(ɼɿɿ) ʠʤʝʝʪ ʦʙʱʠʡ ʦʙʲʝʤ ʦʢʦʣʦ 200 ʊʝʨʘʙʘʡʪ ʠ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ. ʌʠʨʤʘ 

ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʚʳʧʦʣʥʷʝʪ ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʢʘʨʪʦʛʨʘʬʠʠ, 

ʢʘʜʘʩʪʨʘ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʣʝʩʥʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ, ʣʝʜʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ. ɺ ʀʊʎ "ʉʢʘʥʕʢʩ" 

ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʩʦ ʩʥʠʤʢʘʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʜʘʣʝʢʦ ʥʝ ʚʦ 

ʚʩʝʭ ʢʦʤʧʘʥʠʷʭ. ʇʨʝʜʧʨʠʷʪʠʝ "ʉʢʘʥʕʢʩ" ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʣʠʥʝʡʢʫ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʨʘʩʰʠʨʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʠ ʧʨʘʢʪʠʢʠ ʚʳ-

ʧʫʩʢʥʠʢʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

SCANEX IMAGE PROCESSOR, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʛʣʫʙʠʪʴ ʩʚʦʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ 

ʚ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. ʇʨʦʛʨʘʤʤʘ 

ScanExImageProcessor ʦʨʛʘʥʠʟʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚʩʝ ʟʘʛʨʫʞʘʝʤʳʝ ʜʘʥʥʳʝ 

ʧʨʠʚʦʜʷʪʩʷ ʢ ʝʜʠʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʨʝʰʝ-

ʥʠʶ. ɼʦʙʘʚʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʢʘʥʘʣʦʚ, ʫʣʫʯʰʘʪʴ 

ʯʠʪʘʝʤʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʷʞʢʠ ʛʠʩʪʦʛʨʘʤʤʳ 

ʟʥʘʯʝʥʠʡ ʧʠʢʩʝʣʦʚ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʩʣʦʝʚ. ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2]. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʛʝʦʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʶʪ ʠʟʫʯʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʜʠʥʘʤʠʢʫ ʚʝ-

ʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ NDVI [4]. ɺʘʞʥʝʡʰʝʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʠʥʜʝʢʩʘ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʈʝʟʫʣʴ-

ʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʨʘʟʥʦʚʨʝʤʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ NDVI, ʨʘʩʩʯʠ-

ʪʘʥʥʳʝ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ ʭʦʟʷʡʩʪʚʘ "ʂʨʘʩʠʥʩʢʦʝ" ɼʫʙʝʥʩʢʦʛʦ ʨʘʡ-

ʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ. ʉʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦ ʩʧʫʪʥʠʢʘ Landsat 4-5 TM ʚ 

2009 ʛ. ɼʘʪʳ ʩʲʝʤʦʢ: 24 ʘʧʨʝʣʷ, 19 ʤʘʷ, 4 ʠʶʥʷ, 5 ʠʶʣʷ, 23 ʘʚʛʫʩʪʘ, 29 ʩʝʥʪʷʙʨʷ. 

ɼʘʪʳ ʧʦʜʦʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʧʦʧʘʜʘʣʘ ʥʘ ʨʘʟʥʳʡ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ NDVI ʟʘ ʧʝ-

ʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʝʩʪʦʚʳʝ ʫʯʘʩʪʢʠ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ-

ʟʚʦʣʠʣʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʢʫʣʴʪʫʨʘʤ. ʂʘʨʪʠʥʘ ʚʘʨʴʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 



 

 

37 

ʯʠʩʣʦʚʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ NDVI ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʙʳʣʘ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʜʠʘʛʨʘʤʤʘʭ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʘʥʦʚʣʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʩʪʫʜʝʥʪʦʚ ʩ 

ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʮʝʣʦʤ.  
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The article discusses the possibility of the use of information technologies in interdisciplinary 
studies. Analysis of the use of modern software for processing of remote sensing data in the 
process of research and development work on the cartographic direction was carried out. 
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ʀ. ʀ. ʇʠʚʦʚʘʨʦʚʘ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ɻʀʉ-ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ-ʵʢʦʣʦʛʦʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʥʝʭʚʘʪʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʛʝʦ-ʜʘʥʥʳʭ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ɻʀʉ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʩʧʣʘʪʥʳʭ ʩʝʪʝʚʳʭ ʨʝʩʫʨ-
ʩʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ɻʝʦ-ʜʘʥʥʳʝ, ɻʀʉ, ʵʢʦʣʦʛʠʷ, ʩʝʪʝʚʳʝ ʨʝʩʫʨʩʳ 

 

ʉʨʝʜʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʙʣʘʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʟʘʤʝʪʥʦ ʜʦʤʠʥʠʨʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʘʷ, ʪʘʢ ʢʘʢ ɻʀʉ ʜʘʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʠ 
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ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʦʪ ʤʝʪʝʦʫʩʣʦʚʠʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʡ.  

ʈʝʛʫʣʷʨʥʳʝ ʫʯʝʙʥʳʝ ʟʘʥʷʪʠʷ ʧʦ ɻʀʉ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 1 000 ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ, ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʢʦʣʣʝʜ-

ʞʝʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ɻʀʉ, ʙʣʠʟʢʦ ʢ 3,5 ʪʳʩʷʯʘʤ. ɺ ʈʦʩʩʠʠ ʦʙʫʯʝʥʠʝ ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʷʤ ʩʪʫʜʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʟʘʢʨʝʧʣʝʥʦ ʩʪʘʥʜʘʨʪʘʤʠ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ [1]. ʇʦʤʠʤʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʪʘʢʦʚʦʛʦ, ɻʀʉ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʠ ʣʘʙʦʨʘʪʦʨʠʡ. 

ʆʜʥʘʢʦ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʭʚʘʪ-

ʢʠ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʛʠʩ-ʧʨʦʝʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪ-

ʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʙʦʣʴʰʠʭ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʦʭʚʘʪʫ ʪʝʨ-

ʨʠʪʦʨʠʡ [2]. ʄʥʦʛʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʪʦʣʴʢʦ ʥʘ ʧʣʘʪʥʦʡ ʦʩʥʦʚʝ, ʯʪʦ ʯʘʩʪʦ ʜʣʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʝʤ-

ʣʝʤʳʤ, ʪʘʢ ʢʘʢ ʩʘʤʠ ʛʠʩ-ʩʠʩʪʝʤʳ ʫʞʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʧʨʦʜʫʢʪʦʤ.  

ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʩʧʣʘʪʥʳʭ ʩʝʪʝʚʳʭ ʨʝʩʫʨ-

ʩʦʚ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ɻʀʉ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ ʧʦ ʥʘʣʠʯʠʶ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩ-

ʪʫʧʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʯʝʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʛʠʜʨʦʤʝʪʝʦ-

ʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʘʥʥʳʝ ɽʚʨʦ-

ʩʪʘʪʘ ʚ ɻʀʉ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʟʜʦ-

ʨʦʚʴʝʤ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ (ʧʨʠʨʦʜʥʳʤʠ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʵʢʦʥʦʤʠ-

ʯʝʩʢʠʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ) ʬʘʢʪʦʨʘʤʠ; ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪ-

ʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʦʢʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ; ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʭʦʜʦʚ ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙ-

ʣʘʜʘʶʱʠʭ ʪʠʧʦʚ ʧʦʯʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʛʦʨʦʜʦʚ ʠ ʜʨ. 

ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʙʝʩʧʣʘʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ: ʜʘʥʥʳʝ GEOSPATIAL CENTER 

Stanford University, ʛʜʝ ʩʪʫʜʝʥʪʘʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʥʘʫʯʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʮʠʬʨʦʚʳʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʩʝʨʚʠ-

ʩʘʤ, ʙʦʛʘʪʦʡ ʢʦʣʣʝʢʮʠʠ ʙʘʟ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʜʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʦʥ-ʣʘʡʥ ʠʩʪʦʯʥʠʢʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʙʝʩʧʣʘʪʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʩʪʫʜʝʥʪʳ-

ʵʢʦʣʦʛʠ ʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ɻʀʉ-ʧʨʦʝʢʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʦʭʚʘʪʦʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʠʩʧʦʣʴ-

ʟʫʷ ʢʘʢ ʨʘʩʪʨʦʚʳʝ, ʪʘʢ ʠ ʚʝʢʪʦʨʥʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʠʟʫʯʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʚʳʜʝʣʝ-

ʥʠʷ ʧʣʦʱʘʜʥʳʭ, ʣʠʥʝʡʥʳʭ, ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ɸ. ɻ. ʄʘʞʘʨʦʚʘ 
ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʥʝʣʠʥʛʚʠʩ-
ʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ  
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʠʥʛʚʦʜʠʜʘʢʪʠʢʠ 

ɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʠ, 
ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʩʠʩʪʝʤʝ 
ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʝ-
ʥʠʷ ʧʨʠʥʮʠʧʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʠʥʛʚʦʜʠʜʘʢʪʠʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʠʥʦʷʟʳʯʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʆʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʣʠʥʛʚʦʜʠʜʘʢʪʠʢʘ, ʠʥʦʷʟʳʯʥʘʷ ʧʨʦʬʝʩ-
ʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ, ʥʝʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘ-
ʟʦʚʘʥʠʷ 

 

ʆʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʝʷʟʳʢʦʚʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʫʩʣʦʚʠʷʭ: ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʪʨʝʙʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʧʨʦʩʘʤ ʦʙʱʝʩʪʚʘ 

(ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʚʢʣʶʯʘʷ ʨʝʯʝʚʦʡ ʵʪʠʢʝʪ, ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʫʤʝʥʠʷ, ʬʦʥʦʚʳʝ ʣʠʥʛʚʦʩʪʨʘʥʦʚʝʜʯʝ-

ʩʢʠʝ ʠ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʪ.ʜ.). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʝʡʩʪʚʫʶʱʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʷʤ ʪʨʝʙʫʶʪ ʦʪ ʚʳʧʫʩʢʥʠʢʦʚ ʛʦʪʦʚʥʦʩʪʠ ʢ ʜʝʣʦʚʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤ-

ʤʫʥʠʢʘʮʠʠ, ʢ ʯʪʝʥʠʶ ʠ ʧʝʨʝʚʦʜʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚ ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʷʟʳʢʫ ʚ ʫʩʣʦʚʠʷʭ ʥʝʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ (ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʨʘʟʤʝʱʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʚ 

ʫʯʝʙʥʳʭ ʧʣʘʥʘʭ 1-2 ʢʫʨʩʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ 

ʧʨʦʬʠʣʶ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʪ.ʜ.). 

ʆʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʀʥʦʩʪʨʘʥʥʳʡ 

ʷʟʳʢ" ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʦʯʪʠ ʥʝʚʳʧʦʣʥʠʤʫʶ ʟʘʜʘʯʫ. ʇʨʘʢʪʠʢʘ 

ʨʘʙʦʪʳ ʢʘʬʝʜʨ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

I. Pivovarova 
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ʥʝʷʟʳʢʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʪʴ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯ-

ʥʦʛʦ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʙʝʟ ʨʘʜʠʢʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ 

ï ʵʪʦ ʦʙʨʘʱʝʥʠʝ ʢ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʠʥʮʠʧʘʤ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʣʠʥʛʚʦʜʠʜʘʢʪʠʢʠ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʠ ʠʩʩʣʝʜʫʝʪ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠʥʦʩʪʨʘʥ-

ʥʦʤʫ ʷʟʳʢʫ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʮʝʣʝʡ [1, ʩ.29]. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʫʨʩʘ ʠʥʦ-

ʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʧʨʠ ʵʪʦʤ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʦʷʟʳʯ-

ʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʡ ʟʘʜʘʯʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʦʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʯʝʪʢʦʝ ʩʦʦʪʥʝʩʝ-

ʥʠʝ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʤʠ ʩʬʝʨʘʤʠ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʦʜʯʠʥʝʥʠʝ 

ʵʪʦʡ ʮʝʣʠ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ (ʪʦ ʝʩʪʴ ʚʳʙʦʨʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʫʯʝʙ-

ʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʬʦʨʤ ʠ ʚʠʜʦʚ ʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʳ). 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʂʨʫʧʯʝʥʢʦ ɸ.ʂ., ʂʫʟʥʝʮʦʚ ɸ.ʅ. ɻʝʥʝʟʠʩ ʠ ʧʨʠʥʮʠʧʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʣʠʥʛʚʦʜʠʜʘʢʪʠʢʠ: 

ʄʦʥʦʛʨʘʬʠʷ. ï ʄ.: ɸʇʂ ʠ ʇʇʈʆ, 2011. ï 140 ʩ. 
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The problems of foreign language teaching organizing in institutions of higher professional edu-
cation are considered. The necessity of observing principles of professional linguodidactics are 
especially emphasized, which provides foreign language professional competence developing.  
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ʇ. ɺ. ʈʦʜʠʦʥʦʚ 
ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʦʚʣʝʯʝʥʠʷ ʙʫʜʫʱʠʭ ʙʘʢʘʣʘʚʨʦʚ ʥʘʧʨʘʚʣʝʥʠʷ 
"ʊʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ" ʚ ʚʦʣʦʥʪʝʨʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʫʟʦʚ  

ʖʨʛʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɸʆʋɺʆ  
ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʖʨʛʘ, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ., ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ 
ʙʘʢʘʣʘʚʨʠʘʪʘ ʚ ʨʘʤʢʘʭ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʙʘʟʝ ʦʙ-
ʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʦʙʱʝ-
ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʫʟʦʚ ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʚ ʨʘʙʦʯʝʤ ʢʦʣʣʝʢʪʠʚʝ, ʠʩʢʣʶʯʝʥʠʝ ʠʣʠ 
ʇʇʉ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʧʨʠʚʣʝʯʴ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʚ ʥʠʭ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʜʥʷʪʠʝ ʧʨʝʩʪʠʞʘ ʚʫʟʘ ʩʨʝʜʠ ʨʘʙʦʪʦ-
ʜʘʪʝʣʝʡ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. 

ʉʧʝʮʠʘʣʠʩʪ, ʨʘʙʦʪʦʜʘʪʝʣʴ, ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʩʝʛʦʜʥʷ ʧʨʠʦʙʨʝʪʘʝʪ 

ʛʣʦʙʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ. ʏʘʩʪʳʝ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʢʣʠʟʤʳ, ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ, 
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ʩʦʮʠʘʣʴʥʳʝ ʚʦʣʥʝʥʠʷ ʩʪʘʚʷʪ ʟʘʜʘʯʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙ-

ʣʘʩʪʠ ʟʘʱʠʪʳ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ɺʝʜʴ ʦʪ ʠʭ ʜʝʡʩʪʚʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ 

ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʦʩʪʨʘʜʘʚʰʠʭ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. 

ʈʝʛʫʣʷʨʥʦʝ ʧʝʨʝʦʩʥʘʱʝʥʠʝ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ 

ʪʨʝʙʫʝʪ ʦʪ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʘʚʘʨʠʡʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʦ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʤʝʥʠʪʴ ʵʪʠ ʟʥʘ-

ʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʇʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʠʝ ʨʠʩʢʠ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡ-

ʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʝʜʫʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʯʨʝʟʚʳ-

ʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ "ʊʝʭʥʦ-

ʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ" ʢʘʢ ʚ ʪʝʦʨʠʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʧʦʜʛʦʪʦʚ-

ʢʠ ʪʦʣʴʢʦ ʧʦ ʦʩʥʦʚʥʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʚ ʩʚʷʟʠ ʩ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʜʘʥʥʳʡ ʧʨʦʙʝʣ ʚ ʢʘʯʝʩʪʚʝ 

ʟʥʘʥʠʡ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʟʘʱʠʪʝ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʤʦʞʝʪ ʟʘʧʦʣ-

ʥʠʪʴ ʪʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ɸ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʫʱʠʝ ʙʘʢʘʣʘʚʨʳ ʥʘʧʨʘʚʣʝʥʠʷ "ʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ" 

ʧʦ ʧʨʦʬʠʣʶ ʧʦʜʛʦʪʦʚʢʠ "ɿʘʱʠʪʘ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ" ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʦ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʠ. ʕʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʟʳʚʘʶʪ 

ʚʦʣʦʥʪʝʨʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʩʦʦʙʱʝʩʪʚʘ. 

ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʦʪ 29.12.2012 N 273-ʌɿ "ʆʙ ʦʙʨʘʟʦʚʘ-

ʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ": "ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʛʦ ʢʚʘ-

ʣʠʬʠʢʘʮʠʠ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴ-

ʥʦʡ ʩʨʝʜʳ". 

ʆʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 2016ï2020 ʛʦʜʳ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʞʜʘʥ, ʧʨʠʟʚʘʥʦ ʤʦʙʠʣʴʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʦʚʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʚʦʟʨʘʩʪʘʶʱʠʝ ʟʘʧʨʦʩʳ ʥʘʩʝʣʝ-

ʥʠʷ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʧʦʚʳ-

ʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ. ɼʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʦʚ ʚʦʚʣʝʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʠ ʩʪʫʜʝʥʪʦʚ ʚ ʚʦʣʦʥ-

ʪʝʨʩʢʠʝ ʧʨʦʝʢʪʳ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʫʢʘʟʘʥʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʩʦ ʚʩʝʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʨʘʙʦʪʦ-

ʜʘʪʝʣʷʤ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʙʘʢʘʣʘʚ-

ʨʘʤ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʟʘʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʝ, ʘ ʪʘʢʞʝ ʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʚʣʘʜʝʥʠʷ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʩʪʠʪʫʪʘ ʧʦ ʧʦʜʛʦ-
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ʪʦʚʢʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʫʯʘ-

ʩʪʥʠʢʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦ-

ʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʚʦʣʦʥʪʝʨʩʢʠʝ ʧʨʦʝʢʪʳ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʩʪʘʥʦʚʣʝʥʠʶ ʩʪʫʜʝʥʪʦʚ ʧʨʠʢʣʘʜʥʦʛʦ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʘ ʥʝ ʷʚʣʷ-

ʣʠʩʴ ʧʨʦʩʪʦʡ ʬʦʨʤʘʣʴʥʦʩʪʴʶ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʜʣʷ "ʛʘʣʦʯʢʠ", ʘ ʜʣʷ 

ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚ ʥʝʡ ʩʪʫʜʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʚʦʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʚʦʣʦʥʪʝʨʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ: 

ï ʚʳʨʘʙʦʪʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ ʩʦʟʜʘ-

ʥʠʶ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

ï ʩʦʟʜʘʪʴ ʢʦʣʣʝʢʪʠʚ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ, ʞʝʣʘʶʱʠʭ ʧʦʚʳʰʘʪʴ ʩʚʦʡ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ;  

ï ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʠ ʪʝʢʫʱʝʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʠʭ ʨʝʘ-

ʣʠʟʘʮʠʶ;  

ï ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦ ʮʝʣʷʭ, ʟʘʜʘʯʘʭ ʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ 

ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ;  

ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ; 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʤʚʦʣʠʢʫ ʦʨʛʘʥʠʟʘʮʠʠ; 

ï ʦʙʦʨʫʜʦʚʘʪʴ ʤʝʩʪʦ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘ-

ʮʠʠ. 

ʉʦʟʜʘʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʚʳʰʘʝʪ ʜʦʙʨʦ-

ʚʦʣʴʥʦʝ ʠ ʦʭʦʪʥʦʝ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʙʫʜʫʱʝʡ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʠ ʚ ʚʦʣʦʥʪʝʨʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʫʟʘ. 

ʀʤʝʥʥʦ ʚ ʚʫʟʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʙʫ-

ʜʫʱʠʭ ʙʘʢʘʣʘʚʨʦʚ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠ 

ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʚ ʚʦʣʦʥʪʝʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ.  

ʀ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʚʩʝʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʩʪʫʜʝʥʪʦʚ 

ʜʣʷ ʨʘʙʦʪʳ ʚ ʚʦʣʦʥʪʝʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʵʪʦ, ʯʪʦʙʳ ʨʫʢʦʚʦʜʠʣʠ ʵʪʠʤ ʜʦʙʨʦʚʦʣʴʥʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ ʠʣʠ ʢʫʨʠʨʦʚʘʣʠ ʝʛʦ ʧʝʜʘʛʦʛʠ-ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʩ ʠʥʠʮʠʘʪʠʚʦʡ, ʩ ʞʝʣʘ-

ʥʠʝʤ ʨʘʙʦʪʘʪʴ ʠ ʠʤʝʶʱʠʝ ʘʚʪʦʨʠʪʝʪ ʠ ʫʚʘʞʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʤʦʣʦʜʝʞʠ.  
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Consideration is given to develop the professional competencies of the bachelors through the 
informal interaction on the basis of a public organization with a professional focus. The task of 
the teaching staff of higher educational institutions to attract professional organizations as much 
as possible to improve the students during their work in a professional-level graduates and, 
consequently, raise the prestige of the university among employers in the labor market. The 
main task of public organizations of universities is to prepare students for future professional ac-
tivity, rapid adaptation to the working team, elimination or reduction to a minimum of errors in 
the production process. 

Professional, employer, public organization, pedagogical interaction 
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Pedagogical conditions involving future bachelors direction "Technosphere safety"  

in the voluntary organizations of universities 
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ʆ. ʉ. ʍʘʙʘʨʦʚʘ, ʅ. ɹ. ʋʩʢʦʚʘ 
ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʥʘ-
ʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ "ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʷ  
ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ" 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ 

 

ɺ ɺʦʨʦʥʝʞʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ɺɻʊʋ) ʦʩʫʱʝʩʪ-

ʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 11.03.03 "ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʪʝʭ-

ʥʦʣʦʛʠʷ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ". ʌʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʦʩʥʦʚʫ ʢʚʘʣʠʬʠʢʘʮʠʠ ʙʘ-

ʢʘʣʘʚʨʦʚ ʩʦʩʪʘʚʣʷʝʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ. ʕʪʠ ʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʘ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʚʫʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʦʧʳʪʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʩʥʦʚʳ ʚ ʧʨʦ-

ʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʧʦʣʥʷʶʪʩʷ, ʪʦ ʝʩʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠʟʚʘʥʦ ʩʣʫʞʠʪʴ ʚʳʧʫ-

ʩʢʥʠʢʫ ʚʩʶ ʞʠʟʥʴ. ʅʘ ʫʢʘʟʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʬʠʟʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ ʥʘ ʤʣʘʜʰʠʭ ʢʫʨʩʘʭ. ʆʙʱʠʡ ʦʙʲʝʤ ʤʘ-

ʪʝʤʘʪʠʢʠ ʩʦʩʪʘʚʣʷʝʪ 576 ʯʘʩʦʚ, ʬʠʟʠʢʠ 468 ʯʘʩʦʚ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʩʝʤʝʩʪʨʘ ʧʨʦ-

ʚʦʜʠʪʩʷ ʟʘʯʝʪ ʩ ʦʮʝʥʢʦʡ, ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʛʦ ʩʝʤʝʩʪʨʘ ï ʵʢʟʘʤʝʥ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʫʩʠʣʝʥʠʷ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚ-

ʥʷʭ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʨʘʟʙʨʦʩ ʙʘʣʣʦʚ ɽɻʕ ʫ ʧʦʩʪʫʧʠʚʰʠʭ ʚ 

ɺɻʊʋ ʚ 2015 ʛʦʜʫ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩʦʩʪʘʚʠʣ ʦʪ 27 ʜʦ 82 ʙʘʣʣʦʚ, ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪ-

ʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʫʜʝʥʪʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʩʦʦʪʥʦʩʠʪʴʩʷ ʩ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʜʲʷʚʣʷʝ-

ʤʳʝ ʝʤʫ ʪʨʝʙʦʚʘʥʠʷ. ʋʩʧʝʰʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ 

ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦ-

ʩʪʠ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʥʦ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʦʜʝʨʞʘʥʠʷ, ʫʩʣʦʚʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ, ʩʧʦʩʦʙʦʚ ʢʦʥʢʨʝʪʥʦʡ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʦʨʠʝʥʪʠʨʫʝʪ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʠʬʬʝʨʝʥʮʠʨʦ-

ʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [1]. 

ʈʘʥʝʝ ʤʳ ʠʤʝʣʠ ʫʩʧʝʰʥʳʡ ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ ʚʫʟʘ ʠ ʵʪʦ ʦʧʳʪ 

ʤʳ ʩʪʘʣʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʆʩʥʦʚʫ 

ʪʝʭʥʦʣʦʛʠʠ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʥʝʚʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʦʨʛʘʥʠʟʘ-

ʮʠʶ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʯʘʱʠʝʩʷ, ʦʙʫʯʘʷʩʴ ʧʦ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʠʤʝʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʩʚʘʠʚʘʪʴ ʝʸ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, ʥʦ ʥʝ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ ʧʦʩʪʝ-

ʧʝʥʥʦ ʧʨʦʜʚʠʛʘʪʴʩʷ ʧʦ ʥʠʤ  

ʉʚʦʝʡ ʟʘʜʘʯʝʡ ʤʳ ʩʪʘʚʠʣʠ ʧʨʦʙʫʞʜʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʦʙʱʝʛʦ ʢʫʨʩʘ 

ʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʳʭ ʠ ʚʪʦʨʳʭ ʢʫʨʩʦʚ. ʉ ʫʯʝʪʦʤ ʩʣʦʞʠʚʰʠʭʩʷ ʚ 
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ʚʫʟʘʭ ʫʩʣʦʚʠʡ ʤʳ ʨʝʘʣʠʟʦʚʳʚʘʣʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ. ʄʳ 

ʧʨʠʤʝʥʷʣʠ ʩʠʩʪʝʤʫ ʫʨʦʚʥʝʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʛʘʥʠʟʘ-

ʮʠʶ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʫʜʝʥʪ, ʦʙʫʯʘʷʩʴ ʧʦ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʠʤʝʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʩʚʘʠʚʘʪʴ ʝʸ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ, ʥʦ ʥʝ ʥʠʞʝ ʥʝʢʦʪʦʨʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʜʚʠʛʘʪʴʩʷ ʧʦ ʥʠʤ. ʂ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʘʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞ-

ʥʦ ʦʪʥʝʩʪʠ: ʧʨʠʥʮʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʨʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ, ʯʪʦ ʚʩʝ ʩʪʫʜʝʥ-

ʪʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʯʝʨʝʟ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʦʧʦʨʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʪ.ʝ. ʯʝʨʝʟ ʵʪʘʧ ʦʚʣʘʜʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʨʦʚ-

ʥʝʤ ʧʦʜʛʦʪʦʚʢʠ; ʧʨʠʥʮʠʧ ʚʳʜʝʣʝʥʠʷ ʠ ʦʪʢʨʳʪʦʛʦ ʧʨʝʜʲʷʚʣʝʥʠʷ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʨʦʚʥʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ; ʧʨʠʥʮʠʧ ʨʘʟʣʠʯʝʥʠʷ ʤʝʞʜʫ 

ʫʨʦʚʥʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʨʦʚʥʝʤ ʫʛʣʫʙʣʝʥʥʦʛʦ ʧʦʟʥʘʥʠʷ ʩ ʚʦʟʨʘʩ-

ʪʘʶʱʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʦʪ ʵʪʘʧʘ ʢ ʵʪʘʧʫ [2]. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ ʥʝʦʙʭʦʜʠʤ 

ʦʪʙʦʨ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʫʯʝʙʥʳʭ ʟʘʜʘʯ. ʈʘʟʥʦʫʨʦʚʥʝʚʳʝ ʟʘʜʘʥʠʷ ʢʘʢ ʙʳ ʧʨʝʜʦ-

ʧʨʝʜʝʣʷʶʪ ʧʨʦʛʨʘʤʤʫ ʧʨʦʜʚʠʞʝʥʠʷ ʩʪʫʜʝʥʪʘ ʦʪ ʘʢʪʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʝʛʦ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʋʧʨʘʚʣʷʶʱʠʤ ʟʚʝʥʦʤ, ʦʩʫʱʝʩʪʚ-

ʣʷʶʱʠʤ ʫʧʨʘʚʣʝʥʠʝ, ʚʳʩʪʫʧʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʫʧʨʘʚʣʝʥʠʝʤ ʩʣʫʞʘʪ ʨʘʟʥʦʫʨʦʚ-

ʥʝʚʳʝ ʟʘʜʘʥʠʷ. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʧʘʢʝʪʘ ʨʘʟʥʦʫʨʦʚʥʝʚʳʭ ʟʘʜʘʥʠʡ ʧʦ 

ʚʩʝʤ ʪʝʤʘʤ ʢʫʨʩʘ ʬʠʟʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʧʦ ʢʘʞʜʦʡ ʪʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ 

ʩʧʨʘʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ. ʂʘʞʜʘʷ ʪʝʤʘ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʘʟʜʝʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝ-

ʥʠʷ ʩʪʫʜʝʥʪʘ. ɺ ʧʨʝʜʠʩʣʦʚʠʠ ʯʝʪʢʦ ʜʘʶʪʩʷ ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ ʟʘʜʘʯ ʨʘʟʣʠʯʥʦ-

ʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ [3]. 

ʇʨʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʦʙʫʯʝʥʠʠ ʢʨʠʪʝʨʠʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʨʦʚʝʥʴ ʫʩ-

ʚʦʝʥʠʷ, ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʰʘʪʝʣʷ ʷʚʣʷʶʪʩʷ: ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʝʟʫʣʴʪʘʪʳ ʚʭʦʜ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ, ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ï ʨʝʟʫʣʴʪʘʪʳ ʫʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʥʦ-

ʛʦ ʟʥʘʥʠʷ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ, ʥʘʣʠʯʠʝ ʯʫʚʩʪʚʘ ʫʩʧʝʰʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʘʢʝʪ ʟʘʜʘʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ, ʥʦ 

ʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ, ʧʨʠʯʸʤ ʠ ʜʦʤʘ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʚʳʧʦʣʥʷʝʪ 

ʟʘʜʘʥʠʷ ʩʚʦʝʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠ ʫʚʣʝʯʴ ʬʠʟʠʢʦʡ ʩʪʫʜʝʥʪʘ ʣʶʙʦʛʦ 

ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦ-

ʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ, ʜʝʣʘʝʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʠ ʧʦʙʫʞ-

ʜʘʝʪ ʩʪʫʜʝʥʪʦʚ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. 
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ɽ. ʅ. ɾʠʚʠʮʢʘʷ, ʀ. ʀ. ɸʣʷʙʴʝʚʘ 
ʉʠʩʪʝʤʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʥʘʧʨʘʚʣʝʥʠʷ ʫʣʫʯʰʝʥʠʡ 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ 
"ɹɻʋʀʈ", ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʳʧʦʣʥʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʘ 
ISO 9001:2015 ʢ ʩʠʩʪʝʤʘʤ ʤʝʥʝʜʞʤʝʥʪʘ ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʯʘʩʪʠ ʢʦʥʪʝʢʩʪʘ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʤʝʥʝʜʞʤʝʥʪʘ ʟʥʘʥʠʡ, ʤʳʰʣʝʥʠʠ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʨʠʩʢʝ. 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʢʦʥʪʝʢʩʪ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʫʧʨʝʞʜʘʶ-
ʱʝʝ ʫʧʨʘʚʣʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ, ʙʝʥʯʤʘʨʢʠʥʛ 

 

ɼʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʫʟʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʘʪʝ-

ʛʠʶ, ʥʘʧʨʘʚʣʝʥʠʷ, ʤʠʩʩʠʶ ʠ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨ-

ʩʳ ʠ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʩʣʦʞʥʳʭ, ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʦʥʝʥʮʠ-

ʘʣʴʥʦ ʚʦʟʨʘʩʪʘʶʱʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʘʢ ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ, ʦʪ-

ʚʝʯʘʷ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ, ʛʠʙʢʦʩʪʠ, 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ʅʦʚʘʷ ʚʝʨʩʠʷ ʩʪʘʥʜʘʨʪʘ ʀʉʆ 9001-2015 ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʨʦʣʴ, ʨʘʩ-

ʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʉʄʂ ʫʥʠʚʝʨʩʠʪʝʪʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʟʚʦʣʷʶʱʝʤʫ ʨʘʙʦʪʫ 

ʥʘ ʦʧʝʨʝʞʝʥʠʝ. ʆʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʘ, ʜʦʙʘʚʣʷʶʱʠʝ ʮʝʥʥʦʩʪʴ ʠ ʧʣʘʥʠ-

ʨʫʝʤʳʝ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʤʝʨʦʧʨʠʷʪʠʷ ʢ ʧʝʨʚʦʦʯʝʨʝʜʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʠ ʘʢʪʠʚʥʦʤʫ 

ʦʩʚʦʝʥʠʶ, ʚʢʣʶʯʘʶʪ: 

1) ʧʝʨʝʭʦʜ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʥʘ ʥʦʚʳʡ ʙʘʟʠʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʪʘʥ-

ʜʘʨʪʫ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʨʛʘʥʠʯʥʦ ʦʙʲʝʜʠʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʚʠʚʘʷ ʠ ʫʧʦʨʷʜʦʯʠʚʘʷ ʘʢʪʠʚ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʨʝʰʝʥʠʡ, ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʮʝ-

ʣʦʩʪʥʦʝ ʚʠʜʝʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʝʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʘʤʦʨʘʟʚʠʪʠʷ (ʫʤʥʳʝ ʩʠʩʪʝʤʳ).  

2) ʦʪʨʘʞʝʥʠʝ ʢʦʥʪʝʢʩʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ï ʚʣʘʜʝʥʠʝ ʩʠʪʫʘʮʠʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʚʥʝʰʥʠʤʠ (ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʫʨʦʚʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʘʤʝ-

ʨʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʫʨʦʚʝʥʴ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ) ʠ 

ʚʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʩʚʷʟʘʥʥʳʭ ʩ ʮʝʥʥʦʩʪʷʤʠ, ʢʫʣʴʪʫʨʦʡ, ʟʥʘʥʠʷʤʠ ʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ), ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʝʣʝʡ ʠ ʩʪʨʘʪʝʛʠ-
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ʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʝʞ-

ʜʘʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ (ʚʟʘʠʤʥʦʛʦ) ʨʘʟʚʝʨʥʫʪʦʛʦ ʙʝʥ-

ʯʤʘʨʢʠʥʛʘ, ʦʙʲʝʜʠʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʠʣʠʡ, ʧʦʠʩʢ ʠ ʦʩʚʦʝʥʠʝ ʟʘ-

ʨʝʢʦʤʝʥʜʦʚʘʚʰʠʭ ʧʨʘʢʪʠʢ ʠ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʠʣʴʥʳʝ ʧʦʟʠʮʠʠ ʚʝʜʫ-

ʱʠʭ ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 

3) ʤʝʥʝʜʞʤʝʥʪ ʟʥʘʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ï ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʟʥʘʥʠʡ ʚʢʣʶʯʘʝʪ 

ʘʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʩʦʟʜʘʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ, ʩʠʩ-

ʪʝʤʘʪʠʟʘʮʠʠ, ʦʮʝʥʢʠ, ʟʘʱʠʪʳ, ʭʨʘʥʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʦʙʤʝʥʘ/ʪʨʘʥʩʬʝʨʪʘ 

ʟʥʘʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʠ ʥʘʧʨʘʚʣʷʝʤʘʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ ʫʢ-

ʨʝʧʣʝʥʠʝ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʦʙʫʯʘʶʱʝʡʩʷ. ʉʦʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʟʥʘ-

ʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʧʨʝʜʝʣʷʶʪ ʛʣʘʚʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ.  

4) ʤʳʰʣʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʠʩʢʝ. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʙʳʪʠʡ, 

ʩʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ, ʞʝʩʪʢʠʝ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ, ʦʪʢʨʳʪʦʩʪʴ ʩʠʩ-

ʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʘ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦ-

ʚʠ̫ʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʢʦʥʝʯʥʘʷ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ (ʤʝʪʦʜʳ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʚ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʩʪʘʚʣʷʶʪ ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦ-

ʜʳ) ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʥʦʚʳʭ ʨʠʩʢʦʚ. ʂʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʦʚʳʰʘʝʪ ʮʝʥʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʤʝ-

ʥʝʜʞʤʝʥʪʘ. ɸʥʘʣʠʟ FMEA (ʘʥʘʣʠʟ ʚʠʜʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʦʚ), ʨʝʛʫʣʷʨʥʘʷ ʩʘ-

ʤʦʦʮʝʥʢʘ, ʠʟʫʯʝʥʠʝ, ʦʩʚʦʝʥʠʝ ʠ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ, ʘʥʘʣʠ-

ʪʠʯʝʩʢʠʭ, ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʠʩʢʦʚ, ʩʣʝʜʦʚʘʥʠʝ ʨʝ-

ʢʦʤʝʥʜʘʮʠʷʤ ʩʪʘʥʜʘʨʪʦʚ ʩʝʨʠʠ ISO 31000 ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ. 

ɼʦʧʦʣʥʷʷ ʫʢʘʟʘʥʥʳʝ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʝʤ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ, ʫʛʣʫʙʣʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʨʘʟʚʠʪʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʟʘʜʘʯ, ʦʧʪʠʤʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʢʨʝʧʣʝʥʥʳʤʠ 

ʇʨʦʛʨʘʤʤʦʡ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ 2016-2020 ʛʦʜʳ, ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʠʦʨʠʪʝ-

ʪʳ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɹɻʋʀʈ:  

ï ʩʠʩʪʝʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

ï ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʫʪʝʤ ʚʥʝʜʨʝ-

ʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʠʥʪʝʛʨʘʮʠʠ ʩ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ï ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʩʠʩʪʝʤʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʫʢʨʫʧʥʝʥʠʶ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʝʡ, ʫʥʠʬʠʢʘʮʠʠ ʢʚʘʣʠʬʠʢʘʮʠʡ, ʘʥʥʫʣʠʨʦʚʘʥʠʶ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʭ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʝʡ, ʥʘʧʨʘʚʣʝʥʠʡ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ) ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ, ʚʳʩʰʝʛʦ, ʧʦʩʣʝ-

ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʟʨʦʩʣʳʭ; 

ï ʩʠʩʪʝʤʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʫʯʝʙʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ ʥʘʫʯʥʦ-
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ʤʝʪʦʜʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ, 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʟʨʦʩʣʳʭ; 

ï ʧʨʠʚʣʝʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ-ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʘʜʨʦʚ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʧʨʦ-

ʮʝʩʩʫ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʯʝʙʥʦ-ʣʘʙʦʨʘʪʦʨʥʦʡ ʙʘʟʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪ-

ʚʝʥʥʦʡ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩʨʝʜʥʝʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ, ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʟʨʦʩʣʳʭ.  

ɺʟʘʠʤʦʚʳʛʦʜʥʦʝ ʠ ʦʜʥʦʟʥʘʯʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʧʨʝʜʧʨʠʷʪʠʷ-

ʤʠ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ ʧʣʦʱʘʜʦʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʝʨʚʳʭ ʣʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʨʦʬʝʩ-

ʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ï ʧʨʠʜʘʩʪ ʛʠʙʢʦʩʪʴ ʠ ʘʜʘʧʪʠʨʫʝʤʦʩʪʴ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʥʘʢʦʧʣʝʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʟʥʘ-

ʥʠʷʤʠ, ʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʘʢʪʠʚʘʤ. ʊʦʣʴʢʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʧʦʣʥʦʮʝʥ-

ʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʦʨʠʝʥʪʠʨ ʥʘ ʦʙʱʠʝ ʮʝʣʠ ʛʘʨʘʥʪʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪ, ʚʳʧʦʣʥʝ-

ʥʠʝ ʩʤʝʣʳʭ, ʘʤʙʠʮʠʦʟʥʳʝ ʧʨʦʝʢʪʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʝʡ ʠ ʠʭ ʢʦʥʪʝʢʩʪ ʧʦʟʚʦʣʷʪ ʫʣʫʯʰʠʪʴ, 

ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʩʠʪʫʘʮʠʶ ʧʨʠ ʧʨʠʥʷʪʠʠ ʠʣʠ ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʧʨʠʥʷʪʠʷ ʥʝʢʦʨʨʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʫʧʨʘʚ-

ʣʷʝʤʦʩʪʴ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ. 
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ɺ. ʇ. ʉʝʤʝʥʦʚ  
ʉʦʚʨʝʤʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤʝʥʠ ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, 
ʫʯʠʪʳʚʘʝʤʳʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ: ʦʪ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʜʦ ʩʦʟʜʘʥʠʷ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʩʝʦʙʱʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝ-
ʩʪʚʘ. 

ʄʝʥʝʜʞʤʝʥʪ, ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ, ʚʩʝʦʙʱʠʡ ʤʝ-
ʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ 

 

ʂ ʢʦʥʮʫ ʍʍ ʚʝʢʘ ʧʨʠʰʣʦ ʦʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʠ ʪʘʢʪʠʢʫ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʧʨʦʮʚʝʪʘʥʠʷ 

ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʢʦʥʢʨʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. 

XXI ʚʝʢ ʧʦ ʧʨʘʚʫ ʥʘʟʚʘʥ ʖʥʝʩʢʦ ɺʝʢʦʤ ʂʘʯʝʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʫʪʨʘʪʠʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʝʭʥʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʠ ʩʚʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʧʨʦʮʝʩʩʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʙ-

ʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ʂʘʯʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʪʘʣʦ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʥʷʪʠʝʤ, ʧʦʜʨʘ-

ʟʫʤʝʚʘʶʱʠʤ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʩʦʮʠʘʣʴʥʫʶ, ʬʠʣʦʩʦʬʩʢʫʶ ʠ 

ʜʨʫʛʠʝ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʉʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʦ 

ʚʥʝʜʨʝʥʠʝ ʚ ʞʠʟʥʴ ʠʜʝʡ ʢʘʯʝʩʪʚʘ ʢʘʢ ʩʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦ-

ʤʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʉʣʝʜʩʪʚʠʝʤ ʨʳʥʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʚʩʝʦʙʱʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ 

(Total quality management ï TQM). ʉʦʚʨʝʤʝʥʥʳʡ ʘʨʩʝʥʘʣ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʙʠʟʥʝʩʘ ʧʨʦʜʦʣʞʘʝʪ ʧʦʧʦʣʥʷʪʴʩʷ ʪʘʢʠʤʠ ʥʦʚʳʤʠ ʧʦʜʭʦʜʘʤʠ, ʢʘʢ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ (Project Management), ʙʝʥʯʤʘʨʢʠʥʛ (ʤʝʪʦʜ ʩʦʧʦʩʪʘʚʠʪʝʣʴ-

ʥʳʭ ʦʮʝʥʦʢ), ʪʝʦʨʠʷ ʦʙʫʯʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʠʩʪʝʤʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ (Balanced Scorecard), ʢʦʥʮʝʧʮʠʷ "6 ʩʠʛʤ", ʤʦʜʝʣʴ ʜʝʣʦʚʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʘ 

(Business Excellence), ʩʠʩʪʝʤʘ ʊʈʄ (Total Productive Maintenance) [1]. 

ʄʝʥʝʜʞʝʨʳ ʢʦʤʧʘʥʠʡ ʩʪʘʣʠ ʯʘʱʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʝʪʦʜʳ ʘʥʘ-

ʣʠʟʘ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʨʘʟʚʠʪʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ. ɹʝʥʯʤʘʨʢʠʥʛ ʧʨʦʜʦʣʞʘʝʪ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʧʦʤʦʛʘʪʴ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ. ʅʝ ʪʘʢ ʙʳʩʪʨʦ, ʢʘʢ ʭʦʪʝʣʦʩʴ ʙʳ, ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʦʝʢʪ-

ʥʳʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʛʠʙʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʝ ʩʚʷʟʠ. ʉʨʝʜʠ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʫʜʫʪ ʨʘʟʚʠʚʘʪʴʩʷ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʠʩʪʝʤʫ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝ "ʋʧʨʘʚ-

ʣʝʥʠʝ ʟʥʘʥʠʷʤʠ" ï ʦʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʥʦʨʤʦʡ ʞʠʟʥʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʢʦʥʮʝʧʮʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʨʦʣʴʶ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ, ʯʝʨʝʟ ʨʝʘʣʠ-

ʟʘʮʠʶ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʝʥʳ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ ʧʦʣʠʪʠʢʠ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʄʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʱʠʤ ʤʝ-

ʥʝʜʞʤʝʥʪʦʤ ʬʠʨʤ, ʪ.ʝ. ʤʝʥʝʜʞʤʝʥʪʦʤ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ [2]. 
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ʂ ʢʦʥʮʫ ʍʍ ʚ. ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ "ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ" ʢ "ʙʝʨʝʞʣʠʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ" ("Lean Production"), ʤʘʩʩʦʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʨʦʜʫʢʮʠʠ. ɺ ʥʘʯʘʣʝ XXI ʚ. ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʦʤʫ ʪʠʧʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʘʟʚʘʥʥʦʛʦ ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ ʢʘʢ "ʘʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ" ("Agile Manufacturing"). 

ʀ ʙʝʨʝʞʣʠʚʦʝ, ʠ ʘʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʠ ʧʨʦʩʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ISO ʩʝʨʠʠ 9000 ï ʚʩʸ ʵʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʪʠʨʘʥʠʶ ʛʨʘʥʠʮ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʩʥʘʯʘʣʘ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘ-

ʮʠʷʤʠ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ [3]. 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʤʝ-

ʥʝʜʞʤʝʥʪʘ. ʆʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʠʜʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʠʭ ʠʥ-

ʪʝʛʨʘʮʠʷ. 

ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ (ʀʉʄ) ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʀʉʄ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ 

ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢ ʤʦʜʝʣʠ ʩʦʚʝʨʰʝʥʩʪʚʘ. ʆʜʥʘʢʦ ʀʉʄ 

ʥʝʣʴʟʷ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʩʠʩʪʝʤʦʡ ʦʙʱʝʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʲʝʜʠ-

ʥʷʶʱʝʡ ʚʩʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʘʞʝ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨ-

ʪʦʚ ʥʘ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʀʉʄ ʥʝ ʙʫʜʝʪ ʪʦʞʜʝʩʪʚʝʥʥʘ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ ʦʙʣʘʩʪʴ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝ ʦʭʚʘʪʳʚʘʝʪ ʬʠ-

ʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʤʝʥʝʜʞʤʝʥʪ ʧʝʨʩʦʥʘʣʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʤʝ-

ʥʝʜʞʤʝʥʪ ʨʠʩʢʦʚ, ʤʝʥʝʜʞʤʝʥʪ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʧʨ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʀʉʄ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʧʦʜʭʦʜʘʤʠ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʧʦʜʜʝʨʞʘʥʠʶ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʨʠʩʢʦʚ. ʕʪʠ 

ʧʦʜʭʦʜʳ ʦʧʠʩʘʥʳ ʚ ISO 9004:2009 "ʋʧʨʘʚʣʝʥʠʝ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʫʩʧʝʭʘ ʦʨʛʘʥʠʟʘʮʠʠ ï ʇʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ", ISO 31000:2009 

"ʈʠʩʢ-ʤʝʥʝʜʞʤʝʥʪ. ʇʨʠʥʮʠʧʳ ʠ ʨʫʢʦʚʦʜʷʱʠʝ ʫʢʘʟʘʥʠʷ", ISO 31010:2009 "ʈʠʩʢ-

ʤʝʥʝʜʞʤʝʥʪ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʨʠʩʢʘ", BS 25999-1:2006 "ʋʧʨʘʚʣʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦ-

ʩʪʴʶ ʙʠʟʥʝʩʘ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ", BS 25999-2:2007 "ʋʧʨʘʚʣʝʥʠʝ ʥʝʧʨʝ-

ʨʳʚʥʦʩʪʴʶ ʙʠʟʥʝʩʘ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ". 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʩʦʟʜʘʣ ʥʦʚʳʡ ʚʠʜ ʢʦʥʢʫʨʝʥʮʠʠ ï ʢʦʥʢʫʨʝʥʮʠʶ ʤʝʞʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦ ʢʘʯʝʩʪʚʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʱʝʩʪʚʘ. ʊʘʢ, 

ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʠʨʦʩʪʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʘ ʟʥʘʯʠʪ, ʟʘ ʩʯʝʪ ʧʨʠʨʦʩʪʘ ʟʥʘ-

ʥʠʡ. ʀʤʧʦʨʪ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʦʨʷʜʦʢ ʵʬʬʝʢʪʠʚʥʝʝ ʠʤʧʦʨʪʘ ʪʦʚʘʨʦʚ, ʘ ʠʤʧʦʨʪ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʠʤʧʦʨʪ ʪʝʭʥʦ-

ʣʦʛʠʡ. ʇʦʵʪʦʤʫ ʚ ʨʷʜʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʠʤʧʦʨʪ ʠʥʪʝʣʣʝʢʪʘ ʚʳʩʦʢʠʭ ʢʚʘʣʠʬʠʢʘʮʠʡ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʨʘʪʝʛʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʢʘ-

ʪʝʛʦʨʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʭʘʨʘʢʪʝʨ ʨʝʰʘʝʤʳʭ 

ʟʘʜʘʯ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢ-

ʮʠʠ, ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʜʭʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʪʝʭʥʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [4]. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʩʣʦ-

ʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚʩʸ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʠʦʙʨʝʪʘʶʪ ʟʥʘʥʠʷ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʪʘʢ ʠ ʚ ʦʙʣʘʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ. ɼʘʥʥʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʚʣʘʜʝʪʴ ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʧʨʠ-

ʥʷʪʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ. 
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ʀ. ɸ. ʉʨʘʛʦ 
ʆ ʪʨʠʚʠʘʣʴʥʳʭ ʥʘʟʚʘʥʠʷʭ ʘʣʴʜʝʛʠʜʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 
ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ ʥʘ I ʢʫʨʩʝ  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʠʘʪʨʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ 
ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʪʨʠʚʠʘʣʴʥʳʭ ʥʘʟʚʘʥʠʡ 
ʘʣʴʜʝʛʠʜʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʧʦ ʬʦʨʤʫʣʘʤ ʠ ʥʘʦʙʦ-
ʨʦʪ ʫ ʩʪʫʜʝʥʪʦʚ-ʤʝʜʠʢʦʚ I ʢʫʨʩʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ. 

ɸʣʴʜʝʛʠʜʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ, ʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ ʥʘ 1 
ʢʫʨʩʝ, ʨʘʟʣʠʯʥʳʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʩʦʩʪʘʚʣʝ-
ʥʠʷ ʪʨʠʚʠʘʣʴʥʳʭ ʥʘʟʚʘʥʠʡ 

 

ʋ ʤʝʜʠʢʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʠʟʫʯʘʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʫʶ ʭʠʤʠʶ, ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ 

ʜʚʘ ʚʦʧʨʦʩʘ, ʦʙʨʘʱʘʝʤʳʭ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʶ: "ɿʘʯʝʤ ʪʘʢ ʤʥʦʛʦ ʥʘʟʚʘʥʠʡ ʜʣʷ ʦʜʥʦ-

ʛʦ ʠ ʪʦʛʦ ʞʝ ʚʝʱʝʩʪʚʘ, ʠ ʧʦʯʝʤʫ ʤʳ ʜʦʣʞʥʳ ʠʭ ʟʥʘʪʴ?" ʅʘʧʨʠʤʝʨ, ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʬʦʨʤʫʣʝ ʚʝʱʝʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʘʢʠʝ ʥʘʟʚʘʥʠʷ, ʢʘʢ 2-

ʤʝʪʠʣʧʨʦʧʘʥʘʣʴ, ʠʟʦʙʫʪʘʥʘʣʴ, ʠʟʦʙʫʪʠʨʘʣʴʜʝʛʠʜ, ʠʟʦʤʘʩʣʷʥʳʡ ʘʣʴʜʝʛʠʜ ʠ ʜʠʤʝ-

ʪʠʣʫʢʩʫʩʥʳʡ ʘʣʴʜʝʛʠʜ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʪʚʝʯʘʷ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ, ʥʘʜʦ ʦʙʲʩ̫-
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ʥʠʪʴ, ʯʪʦ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʠʩʴ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʥʘʟʚʘʥʠʡ. ɸ ʧʨʠ 

ʦʪʚʝʪʝ ʥʘ ʚʪʦʨʦʡ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʦʡ ʩ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʝʡ ʩʪʫʜʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʚ ʬʘʨʤʘʢʦʧʝʷʭ, 

ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʨʫʜʘʭ), ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʟʚʘʥʠʷ, ʧʨʠʥʘʜʣʝ-

ʞʘʱʠʝ ʨʘʟʣʠʯʥʳʤ ʥʦʤʝʥʢʣʘʪʫʨʘʤ (ʪʨʠʚʠʘʣʴʥʦʡ, ʨʘʮʠʦʥʘʣʴʥʦʡ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ).  

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʦʩʪʘʚʣʝʥʠʝ ʬʦʨʤʫʣ ʧʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ (IUPAC) ʥʘʟʚʘʥʠʶ 

ʦʙʳʯʥʦ ʥʝ ʚʳʟʳʚʘʝʪ ʫ ʩʪʫʜʝʥʪʦʚ ʦʩʦʙʳʭ ʟʘʪʨʫʜʥʝʥʠʡ (ʨʘʟʫʤʝʝʪʩʷ, ʵʪʦ ʥʝ ʢʘʩʘʝʪ-

ʩʷ ʪʝʭ, ʢʪʦ ʚ ʰʢʦʣʝ ʪʦʣʢʦʤ ʥʝ ʠʟʫʯʘʣ ʦʨʛʘʥʠʯʝʩʢʫʶ ʭʠʤʠʶ ʚʦʦʙʱʝ).  

ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʪʨʠʚʠʘʣʴʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ ʘʣʴʜʝʛʠʜʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʥʘʧʨʦʪʠʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʪʨʫʜʥʝʥʦ, ʧʦʩʢʦʣʴʢʫ 

ʩʪʫʜʝʥʪʫ ʢʘʞʝʪʩʷ, ʯʪʦ ʠʭ ʚʩʝ ʧʨʦʩʪʦ ʥʘʜʦ ʚʳʫʯʠʪʴ. ʆʜʥʘʢʦ ʝʩʣʠ ʧʦʢʘʟʘʪʴ ʦʙʱʠʝ 

ʧʨʠʥʮʠʧʳ, ʪʦ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ. ʄʳ ʦʙʲʷʩʥʷʝʤ, ʯʪʦ ʚʳʫʯʠʪʴ 

(ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ ʧʦʩʤʦʪʨʝʪʴ ʚ ʩʧʨʘʚʦʯʥʠʢʝ) ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʪʨʠʚʠʘʣʴʥʳʝ 

ʥʘʟʚʘʥʠʷ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʠʭ ʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ: ʤʘʩʣʷʥʘʷ ï ʙʫʪʠʨʘʪ, ʚʘʣʝ-

ʨʠʘʥʦʚʘʷ ï ʚʘʣʝʨʘʪ, Ŭ-ʥʘʬʪʦʡʥʘʷ ï Ŭ-ʥʘʬʪʦʘʪ ʠ ʪ. ʜ.  

ʈʫʩʩʢʦʝ ʪʨʠʚʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʘʣʴʜʝʛʠʜʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʠʚʠʘʣʴʥʦʛʦ ʥʘʟʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ (ʩ ʪʘʢʠʤ ʞʝ ʫʛʣʝʨʦʜʥʳʤ ʩʢʝʣʝʪʦʤ) ʢʠʩʣʦʪʳ ʚ ʤʫʞʩʢʦʤ ʨʦʜʝ ʠ 

ʩʣʦʚʘ "ʘʣʴʜʝʛʠʜ": ʤʘʩʣʷʥʳʡ, ʚʘʣʝʨʠʘʥʦʚʳʡ, Ŭ-ʥʘʬʪʦʡʥʳʡ ʠ ʪ. ʜ. ʘʣʴʜʝʛʠʜʳ. ʃʘ-

ʪʠʥʩʢʦʝ ʪʨʠʚʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʢʦʨʥʷ ʪʨʠʚʠʘʣʴʥʦʛʦ ʥʘʟʚʘʥʠʷ ʢʠ-

ʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ ʠ ʬʨʘʛʤʝʥʪʘ "ʘʣʴʜʝʛʠʜ": ʙʫʪʠʨʘʣʴʜʝʛʠʜ, ʚʘʣʝʨʘʣʴʜʝʛʠʜ, Ŭ-

ʥʘʬʪʘʣʴʜʝʛʠʜ.  

ʈʫʩʩʢʦʝ ʪʨʠʚʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ (ʘʤʠʜʘ, ʘʥ-

ʛʠʜʨʠʜʘ, ʛʘʣʦʛʝʥʘʥʛʠʜʨʠʜʘ) ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩʦʩʪʦʠʪ ʠʟ ʥʘʟʚʘʥʠʷ ʧʨʦʠʟʚʦʜʥʦ-

ʛʦ ʠ ʪʨʠʚʠʘʣʴʥʦʛʦ ʥʘʟʚʘʥʠʷ ʢʠʩʣʦʪʳ ʚ ʨʦʜʠʪʝʣʴʥʦʤ ʧʘʜʝʞʝ, ʥʘʧʨʠʤʝʨ ʘʤʠʜ (ʘʥ-

ʛʠʜʨʠʜ, ʙʨʦʤʘʥʛʠʜʨʠʜ) ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪʳ. ʃʘʪʠʥʩʢʦʝ ʪʨʠʚʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʘʤʠ-

ʜʘ ʠ ʘʥʛʠʜʨʠʜʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʢʦʨʥʷ ʪʨʠʚʠʘʣʴʥʦʛʦ ʥʘʟʚʘʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ 

ʠ ʥʘʟʚʘʥʠʷ ʧʨʦʠʟʚʦʜʥʦʛʦ, ʥʘʧʨʠʤʝʨ, Ŭ-ʥʘʬʪʘʤʠʜ, ʚʘʣʝʨʘʥʛʠʜʨʠʜ. ʃʘʪʠʥʩʢʦʝ ʪʨʠ-

ʚʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʛʘʣʦʛʝʥʘʥʛʠʜʨʠʜʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʢʦʨʥʷ ʪʨʠʚʠʘʣʴʥʦʛʦ ʥʘʟʚʘ-

ʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ, ʩʫʬʬʠʢʩʘ "ʠʣ" ʠ ʬʨʘʛʤʝʥʪʘ "ʛʘʣʦʛʝʥʠʜ", ʥʘʧʨʠʤʝʨ, ʙʫʪʠ-

ʨʠʣʭʣʦʨʠʜ, Ŭ-ʥʘʬʪʠʣʠʦʜʠʜ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʢʘʟʘʪʴ ʥʘ ʟʘʥʷʪʠʠ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʟʚʘʥʠʡ 

ʧʦʜʦʙʥʦ ʩʙʦʨʢʝ ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ "ʃʝʛʦ", ʠʩʧʦʣʴʟʫʷ ʚʦʟʤʦʞʥʦʩʪʠ ʤʫʣʴʪʠʤʝʜʠʘ. 
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ɸ. ɸ. ʂʘʪʨʘʭʦʚʘ, ɺ. ʉ. ʂʫʧʮʦʚ 
ʂ ʚʦʧʨʦʩʫ ʦ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ  
ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ 
ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʄʘʪʝʤʘʪʠʢʘ", ʩʦʛʣʘʩʥʦ ʥʦʚʦʤʫ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ 
ʩʪʘʥʜʘʨʪʫ. 

ʆʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ, ʙʘʢʘʣʘʚʨ, ʢʦʤʧʝʪʝʥʮʠʷ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, 
ʬʦʥʜ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʥʘʰʝʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦ-

ʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʘʭ, 

ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʢ ʘʥʘʣʠʟʫ ʙʳʩʪʨʦʠʟ-

ʤʝʥʷʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʶ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʭ ʨʝʰʝʥʠʡ. 

ɹʦʣʴʰʠʤ ʰʘʛʦʤ ʚʧʝʨʝʜ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʩʪʘʥʜʘʨʪ 3+. ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ 13.03.02 

"ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ" ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʬʦʨʤʠ-

ʨʫʝʤʳʭ ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʙʘʢʘʣʘʚʨʦʚ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʜʦʣʞʝʥ 

ʦʙʣʘʜʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠʤʝʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧ-

ʧʘʨʘʪ, ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ɼʦʩʪʠʞʝʥʠʝ ʜʘʥʥʦʡ ʮʝʣʠ 

ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʫʪʝʤ ʧʨʠʚʷʟʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʢ ʨʝʰʝʥʠʶ ʨʝʘʣʴʥʳʭ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʉʦʛʣʘʩʥʦ ʥʦʚʦʤʫ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʫ 3+ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ "ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ" ʜʣʷ ʧʨʦʬʠʣʝʡ 

"ʕʣʝʢʪʨʦʤʝʭʘʥʠʢʘ", "ʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ", "ʕʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ" ʠ "ʕʣʝʢ-

ʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦʤʘʪʠʢʘ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ" ʨʘʟʨʘʙʦʪʘʥ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʄʘʪʝʤʘʪʠʢʘ", ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʨʘʙʦʯʠʝ 

ʧʨʦʛʨʘʤʤʳ, ʢʘʨʪʳ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʣʠʪʝʨʘʪʫʨʦʡ ʩʪʫʜʝʥʪʦʚ ʜʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, 

ʬʦʥʜʳ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ [1]. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʢʘʬʝʜʨʝ 

ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʜʘʥʳ ʫʯʝʙʥʳʝ 

ʧʦʩʦʙʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʢʫʨʩʳ ʣʝʢʮʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʧʦ ʨʘʟʜʝʣʘʤ ʢʫʨʩʘ "ʄʘʪʝʤʘʪʠ-

ʢʘ", ʘ ʪʘʢʞʝ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʢʫʨʩʦʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, ʪʠʧʦʚʳʭ ʨʘʩʯʝʪʦʚ ʠ 

ʧʣʘʥ-ʛʨʘʬʠʢʠ ʜʣʷ ʚʩʝʭ ʩʝʤʝʩʪʨʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

ʇʨʠʣʦʞʝʥʠʝʤ ʢ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʝ ʷʚʣʷʝʪʩʷ ʬʦʥʜ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʢʦ-

ʪʦʨʦʤ ʧʨʠʚʦʜʠʪʩʷ ʧʦʣʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʦʮʝʜʫʨ ʠ ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʠʚʷʟʢʝ ʢ ʬʦʨʤʠʨʫʝʤʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʠʚʘʥʠʷ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʘʥʪʠʡ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ ʯʝʨʝʟ ʚʥʫʪʨʠʚʫ-

ʟʦʚʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʵʬʬʝʢʪʠʚʥʳʤ ʵʣʝʤʝʥ-

ʪʦʤ ʷʚʣʷʝʪʩʷ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 
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ʈʝʡʪʠʥʛ ʩʪʫʜʝʥʪʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʄʘʪʝʤʘʪʠʢʘ" ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝ-

ʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʩʪʫʜʝʥʪʦʤ ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʨʘʙʦʯʝʡ 

ʧʨʦʛʨʘʤʤʦʡ ʧʦ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ. ʈʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʥʞʠʨʦʚʘʪʴ 

ʩʪʫʜʝʥʪʦʚ ʧʦ ʜʦʩʪʠʛʥʫʪʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠ ʦʧʨʝʜʝʣʷʪʴ ʫʩʧʝʰʥʦʩʪʴ ʠʭ ʦʙʫʯʝʥʠʷ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʤ ʚʫʟʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʚʦʜ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʠ 

ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʥʘ ʌɻʆʉ 3+, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʙʦʣʝʝ ʯʝʪʢʦʝ ʜʠʚʝʨ-

ʩʠʬʠʢʘʮʠʷ ʧʦʥʷʪʠʡ "ʙʘʟʦʚʘʷ ʯʘʩʪʴ" ʠ "ʚʘʨʠʘʪʠʚʥʘʷ ʯʘʩʪʴ", ʘ ʪʘʢʞʝ ʟʘʣʦʞʝʥʳ ʦʩ-

ʥʦʚʳ ʤʦʜʫʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ. ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʤʦʞʥʦ ʙʫʜʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʘʥʳ. 
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This work, we have considered the questions about increasing quality of bachelorsô preparation 
in the subject of "Mathematic" in the new general education standard.  

The new education standard, bachelor, competence, education and methodic complex, the fund of 
estimative means 
 
 

ʃ. ʆ. ʄʦʢʨʝʮʦʚʘ, ʉ. ʄ. ɽʬʠʤʝʥʢʦ 
ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʘʬʝʜʨ ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ  
ʚ ʫʩʣʦʚʠʷʭ ʦʙʲʝʜʠʥʝʥʠʷ ʚʫʟʦʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ "ʄʀʉʠʉ", 
ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ 
ʚ ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʬʝʜʨ. ʈʘʟʨʘʙʦʪʘʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ 
ʫʧʨʘʚʣʷʪʴ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʩ ʫʯʝʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʬʝʜʨ, ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 
ʨʘʟʚʠʪʠʷ ʢʘʬʝʜʨ ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʊʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ ʢʘʬʝʜʨ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʤʦʪʠʚʘʮʠʷ, ʠʥʞʝʥʝʨ-
ʥʘʷ ʛʨʘʬʠʢʘ ʠ ʜʠʟʘʡʥ, ʧʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʧʨʝʜʧʨʠʥʷʪʦ ʨʷʜ ʤʝʨ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʠʥʞʝʥʝʨʥʦ-

ʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘʮʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʅʀʊʋ "ʄʀʉʠʉ", ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʜʨʦʚ. ʈʘʟʚʠʪʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʬʝʜʨ ʙʘ-

ʟʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʠʚʝʣʦ ʢ ʠʟʤʝʥʝʥʠʶ ʤʝʪʦʜʠʢ ʠ ʪʝʭʥʦʣʦʛʠʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʚ ʦʙʣʘʩʪʠ 

ʤʝʪʘʣʣʫʨʛʠʠ, ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʩʪʦʠʪ ʚʦʧʨʦʩ ʚʦʩʧʠʪʘʥʠʷ ʪʚʦʨʯʝ-

ʩʢʦʡ, ʩʦʟʠʜʘʪʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘ ʢʘʬʝʜʨʘʭ ʙʘʟʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʢʦʤʘʥʜʳ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ, ɺʩʝʩʦʶʟʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʆʣʠʤʧʠʘʜʘʭ. ʕʪʠ ʢʘʬʝʜʨʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʥʘ ʨʘʙʦʪʫ ʩʦ 

ʰʢʦʣʴʥʠʢʘʤʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʀʥʞʝʥʝʨʥʳʭ ʢʣʘʩʩʦʚ, 

ʐʢʦʣ ʚʳʭʦʜʥʦʛʦ ʜʥʷ ʠ ʪ.ʜ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʝʜʝʪʩʷ ʢʘʬʝʜʨʘʤʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚ ʪʝ-

ʯʝʥʠʝ ʛʦʜʘ.  

ɺ ʅʀʊʋ "ʄʀʉʠʉ", ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ (ʀʊɸʉʋ), ʩ 2010 ʛʦʜʘ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘ-

ʬʝʜʨʘ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʜʠʟʘʡʥʘ (ʀɻɼ). ʂʘʬʝʜʨʘ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦ-

ʟʠʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʠʥʞʝʥʝʨʥʦʡ ʠ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʫʯʝʥʠʷ. ʊʚʦʨʯʝʩʢʘʷ ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ ʢʘʬʝʜʨʳ ʧʦʟʚʦʣʠʣʘ ʧʨʠʚʣʝʯʴ ʢ 

ʨʘʙʦʪʝ ʤʦʣʦʜʳʭ ʪʘʣʘʥʪʣʠʚʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦ-

ʪʦʨʳʭ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʠ ʧʝʨʚʦʢʫʨʩʥʠʢʘʤʠ ʩʬʦʨʤʠʨʦʚʘʣʦ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟ-

ʨʘʙʦʪʢʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʩ ʫʩʧʝʭʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʬʦʨʫʤʘʭ ʠ ʢʦʥʢʫʨʩʘʭ.  

ʀʟʤʝʥʝʥʠʷ ʚʥʫʪʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʙʘʟʦʚʳʤ ʛʨʘʬʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ ʢʘʬʝʜʨʳ, ʧʦʟʚʦʣʠʣʦ ʢʘʬʝʜʨʝ 

ʟʘʥʷʪʴ ʧʦʟʠʮʠʠ ʚʳʧʫʩʢʘʶʱʝʡ ʢʘʬʝʜʨʳ. ʆʪʢʨʳʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʦʙʫʯʝʥʠʷ 09.03.03 

"ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʜʠʟʘʡʥʝ". ʂʘʬʝʜʨʘ ʚʳʧʫʩʪʠʣʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʦ-

ʜʦʣʞʘʝʪ ʦʙʫʯʝʥʠʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʤʝʪʠʣʠʩʴ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʫʟʦʚ ï ʠʭ ʦʙʲʝʜʠʥʝ-

ʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʘʬʝʜʨ. ʇʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʄɻɻʋ ʠ ʄʀ-

ʉʠʉ ʚ ʦʜʠʥ ʚʫʟ, ʧʨʦʠʟʦʰʣʦ ʩʣʠʷʥʠʝ ʢʘʬʝʜʨ ʙʘʟʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ 

ʢʘʬʝʜʨ ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʕʪʦ ʩʦʟʜʘʣʦ ʫʩʣʦʚʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ ʢʘʬʝʜʨʳ ʀɻɼ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʬʝʜʨʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʦʛʨʦʤʥʳʭ ʫʩʠʣʠʡ ʩʦ ʩʪʦʨʦʥʳ ʢʘʞʜʦʛʦ ʯʣʝʥʘ ʦʙʲʝʜʠʥʝʥ-

ʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ; ʘʜʘʧʪʘʮʠʠ ʚʩʝʭ ʩʪʨʫʢʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʚʫʟʘ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ. 

ʂʘʬʝʜʨʘ ʀɻɼ ʦʢʘʟʘʣʘʩʴ ʚ ʯʠʩʣʝ ʧʝʨʚʳʭ, ʢʪʦ ʥʘʯʘʣ ʵʪʦ ʜʚʠʞʝʥʠʝ, ʧʨʦʜʦʣʞʘʷ ʨʘʟ-

ʨʘʙʘʪʳʚʘʪʴ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʠ ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʤʦʪʠʚʘʮʠʶ 

ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝʥʠʶ. ʊʦʣʴʢʦ ʙʝʨʝʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʢʦʧʣʝʥʥʦʤʫ ʢʘʬʝʜʨʘʤʠ ʚ 

ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʡ ʦʧʳʪʫ ʧʦʟʚʦʣʠʪ ʧʦʜʜʝʨʞʘʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ. ʂʘʞ-

ʜʦʤʫ ʩʦʪʨʫʜʥʠʢʫ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘ ʢʘʢʦʤ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʥ ʥʘʭʦʜʠʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʥʝʜʨʷʪʴ ʥʦ-

ʚʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʨʘʙʦʪʳ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʪʴ ʧʨʦʮʝʩʩ-

ʥʦʛʦ ʧʦʜʭʦʜʘ, ï ʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟʤʝʥʠʪʴʩʷ ʭʦʪʷ ʙʳ ʦʜʥʦʤʫ ʬʘʢʪʦʨʫ, ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʚʩʶ ʤʦʜʝʣʴ, ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʩʥʦʚʘ, ʠ ʩʥʦʚʘ ʠʭ 

ʨʝʰʘʪʴ. ʉʯʠʪʘʝʤ, ʯʪʦ ʤʳ ʝʱʝ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʧʫʪʠ, ʪʘʢ ʢʘʢ ʚʩʷ ʩʠʩʪʝʤʘ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʥʘ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʘʬʝʜʨ. 
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Discusses the modern management of pedagogical process in terms of optimizing departments. 
Developed structural scheme allows to manage the educational process to reflect streamlining 
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ʅ. ɺ. ʂʘʤʝʥʝʮʢʘʷ, ɽ. ʖ. ʄʦʨʦʟʦʚʘ 
ʆ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʚʫʟʝ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 
ʩʣʫʞʙʳ ʄʏʉ ʈʦʩʩʠʠ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ 
ʚ ʚʫʟʝ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦ-
ʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘʜ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʪʝʢʫʱʝʛʦ ʠ ʠʪʦʛʦʚʦʛʦ 
ʢʦʥʪʨʦʣʷ. 

ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫ-
ʜʝʥʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ  

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ 

ʥʘʜ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ (ɿʋʅ) ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʦʙʫʯʘʝʤʳʭ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʚʠʜʘʭ ʟʘʥʷʪʠʡ. ɿʋʅ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩʩʝ ʪʚʦʨʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜ-

ʩʪʚʦʤ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʛʣʫʙʦʢʠʭ, ʧʨʦʯʥʳʭ ʟʥʘʥʠʡ ʠ ʫʩʪʦʡʯʠʚʳʭ ʫʤʝʥʠʡ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʪʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ, ʨʝʛʫʣʷʨʥʘʷ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ.  

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ 

ʮʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʝʤʳʭ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦ-

ʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ, ʵʚʨʠʩʪʠʯʝʩʢʠʡ, ʤʦʜʫʣʴʥʳʡ ʤʝʪʦʜʳ ʦʙʫʯʝ-

ʥʠʷ, ʨʘʟʚʠʚʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʜʝʣʦʚʳʝ ʠʛʨʳ ʠ ʪ.ʧ.  

ʇʨʦʜʫʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ï ʵʪʦ ʪʘʢʠʝ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝ-

ʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʣʫʙʦʢʦʝ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʦʟʚʦʣʷʶʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʝʤʳʭ, ʩʪʠʤʫʣʠʨʫ-

ʶʪ ʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʫʯʠʪʴʩʷ ʚ ʩʝʤʝʩʪʨʝ ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ, ʟʘʜʘʶʪ ʧʨʘʚʠʣʘ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʪʦʷʥʥʫʶ ʨʘʚʥʦʤʝʨʥʦïʨʘʩʧʨʝʜʝʣʸʥʥʫʶ ʨʘʙʦ-

ʪʫ ʥʘʜ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʩʝʤʝʩʪʨʝ, ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʪʚʦʨʯʝʩʢʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ.  

ʇʨʦʜʫʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʭʦʨʦʰʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ, 

ʥʦ ʪʨʝʙʫʶʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦ-

ʤʫ ʫʯʝʙʥʦʤʫ ʟʘʚʝʜʝʥʠʶ ʠ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʝ. ʉʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʦʣʴʢʦ, 

Mokretsova L.O., Efimenko S.M. 
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ʩʢʦʣʴʢʦ ʠʤʝʝʪʩʷ ʜʠʩʮʠʧʣʠʥ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɸʜʘʧʪʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʘ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ï ʵʪʦ ʩʣʦʞʥʳʡ, ʜʣʠʪʝʣʴʥʳʡ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʨʦʮʝʩʩ.  

ʂ ʧʨʦʜʫʢʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʠʪʩʷ ʤʦʜʫʣʴʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʤʦʜʫʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʜʚʘ: 

ï ʨʘʟʙʠʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʘ ʤʦʜʫʣʠ, ʚʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʝʡ ʪʝʤʘʪʠʯʝʩʢʠ 

ʟʘʚʝʨʰʝʥʥʳʭ ʨʘʟʜʝʣʦʚ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʢʦʥʪʨʦʣʝʤ ʟʥʘʥʠʡ ʩ ʚʳ-

ʩʪʘʚʣʝʥʠʝʤ ʦʮʝʥʢʠ ʧʦ ʢʘʞʜʦʤʫ ʤʦʜʫʣʶ; 

ï ʥʘʢʦʧʣʝʥʠʝ ʤʦʜʫʣʴʥʳʭ ʦʮʝʥʦʢ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

ʩ ʫʯʝʪʦʤ ʤʦʜʫʣʴʥʳʭ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʯʘʩʪʥʦʡ ʤʝʪʦʜʠʢʝ [1]. 

ʄʦʜʫʣʴʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʫʯʝʙʥʳʡ ʤʘ-

ʪʝʨʠʘʣ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʚʪʦʥʦʤʥʳʤ, ʧʦʣʥʳʤ ʠ ʟʘʢʦʥ-

ʯʝʥʥʳʤ, ʢʦʤʧʘʢʪʥʳʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʦʙʲʝʤʫ, ʜʘʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʧʦ 

ʚʩʝʤʫ ʤʘʪʝʨʠʘʣʫ ʤʦʜʫʣʷ ʚ ʮʝʣʦʤ. 

ʅʝ ʢʘʞʜʘʷ ʜʠʩʮʠʧʣʠʥʘ ʧʦʟʚʦʣʷʝʪ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʪʘʢ ʧʦʩʪʨʦʠʪʴ, ʠ ʥʝ ʢʘʞ-

ʜʫʶ ʜʠʩʮʠʧʣʠʥʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢ ʧʨʝʧʦʜʘʚʘʪʴ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʟʘ ʨʘʤʢʦʡ ʫʯʝʙʥʳʭ ʯʘʩʦʚ. 

 ʄʦʜʫʣʴʥʳʡ ʤʝʪʦʜ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʦʤʧʘʢʪʥʳʭ ʜʠʩ-

ʮʠʧʣʠʥ ʩ ʰʠʨʦʢʠʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʧʨʘʢʪʠʢʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʲʝʤ-

ʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ ʠ ʨʝʰʝʥʠʝʤ ʙʦʣʴʰʠʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. 

ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʜʦʣʞʝʥ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʚʳʧʦʣʥʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʜʘ-

ʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʚ ʤʦʜʫʣʝ ʤʝʪʦʜʦʚ ʠ 

ʧʨʠʝʤʦʚ. 

ʂʘʞʜʦʝ ʚʳʧʦʣʥʝʥʥʦʝ ʟʘʜʘʥʠʝ ï ʵʪʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʪʚʦʨʯʝʩʢʠʡ ʪʨʫʜ  

ʦʙʫʯʘʝʤʦʛʦ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʟʥʘʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʧʨʠʣʝʞʘʥʠʝʤ, ʠ ʢʦʪʦʨʳʡ ʧʨʠ ʞʝʣʘʥʠʠ ʦʙʫʯʘʝʤʦʛʦ ʤʦʞʥʦ ʫʣʫʯ-

ʰʠʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ ʩʝʤʝʩʪʨʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʤʦʜʫʣʴʥʦʡ ʦʮʝʥʢʠ ʜʦ ʟʘʯʝʪʘ (ʵʢʟʘʤʝʥʘ) ʩʪʠʤʫʣʠʨʫ-

ʝʪ ʦʙʫʯʘʝʤʳʭ ʢ ʘʢʪʠʚʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʰʘʝʪ ʠʭ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʝʛʦ ʪʨʫʜʘ, ʫʩʠʣʠʚʘʝʪ ʤʦʪʠʚʘʮʠʶ ʫʯʠʪʴʩʷ ʚ ʩʝʤʝʩʪʨʝ 

ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ. 

ʆʙʫʯʘʝʤʳʝ ʚʳʥʫʞʜʝʥʳ ʨʘʙʦʪʘʪʴ ʥʘʜ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʩʪʦʷʥʥʦ, ʠ ʦʥʠ 

ʚ ʵʪʦʤ ʢʨʘʡʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʧʨʘʚʠʣʘʤ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠʪʦʛʦʚʘʷ 

ʦʮʝʥʢʘ ʥʘ ʟʘʯʝʪʝ (ʵʢʟʘʤʝʥʝ) ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʠʭ ʨʘʙʦʪʳ ʚ ʩʝʤʝʩʪʨʝ.  

ʇʨʦʚʝʨʢʘ ɿʋʅ ʩʪʫʜʝʥʪʦʚ ʧʦ ʢʘʞʜʦʤʫ ʤʦʜʫʣʶ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ: 

ï ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʥʘʜ ʠʟʫʯʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ; 

ï ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʦʥʠʤʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʦʧʨʦʩʦʚ; 

ï ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʦʮʝʩʩʦʤ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ï ʫʩʪʨʘʥʝʥʠʷ ʥʝʨʚʦʟʥʦʩʪʠ ʠ "ʰʪʫʨʤʦʚʱʠʥʳ" ʚ ʩʝʩʩʠʶ ʠ ʚʳʙʦʨʦʯʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʘ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʥʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʤ ʟʘʯʝʪʝ ʠʣʠ ʵʢʟʘʤʝʥʝ. 

 ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʫʣʴʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪ-

ʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʝʤʳʭ ʥʘʜ ʫʯʝʙ-

ʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʠ ʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-
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ʥʦʩʪʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦ-

ʣʷ [2], [3], [4]. 
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Possibility of modular technology application for the increase of efficiency of students self-
dependent work at the higher educational establishment is described. Practice has confirmed 
the profit from the modular technology application. 

The improvement of the quality of study, increase of efficiency of students self-dependent work, 
modular technology application 
 
 

ɺ. ɺ. ɹʨʶʭʘʥʦʚʘ, ɸ. ɸ. ɼʦʨʦʰʢʝʚʠʯ, ʅ. ʉ. ʂʠʨʠʣʣʦʚ, ʆ. ɺ. ʄʠʥʠʥʘ, 
ʀ. ɺ. ʉʘʤʦʭʚʘʣʦʚ 
ʈʝʘʣʠʟʘʮʠʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʦʩʚʦʝʥʠʷ ʙʘʟʦʚʦʛʦ ʢʫʨʩʘ  
ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle  

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
 ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ  

ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʦʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʙʘ-
ʟʦʚʦʛʦ ʢʫʨʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʨʝʩʫʨʩʘ, ʨʘʟʤʝʱʸʥʥʦʛʦ ʚ ʩʠʩ-
ʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle. ʉʦʜʝʨʞʘʥʠʝ, ʬʦʨʤʘ ʠ ʢʨʠʪʝʨʠʠ ʪʝʢʫʱʝʛʦ 
ʢʦʥʪʨʦʣʷ ʚʢʣʶʯʝʥʳ ʚ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʨʝʛʣʘʤʝʥʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥ-
ʪʦʚ. 

ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ 

 

ʆʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚʳʧʫʩʢ-

ʥʠʢʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ [1]. ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝ-

ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟ ʦʩʦʟʥʘʥʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ (ʉʈʉ), 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʥʦʩʪʴ, ʥʝʧʨʝʨʳʚ-

ʥʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʠʤʳʭ ʟʘʜʘʥʠʡ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʨʝʧʦ-
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ʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

[2]. ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʝʛ-

ʣʘʤʝʥʪʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʢʦʥʪʨʦʣʴ (ʪʝʢʫʱʠʡ ʠ ʠʪʦʛʦʚʳʡ), ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ [3]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʛʣʘʤʝʥ-

ʪʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʉʈʉ, ʘ ʪʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʷʨʥʦ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʪʩʣʝʞʠʚʘʪʴ 

ʫʨʦʚʝʥʴ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʅʘ ʨʘʜʠʦʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʊʦʤ-

ʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦʜʛʦʪʦʚʢʘ ʚʝʜʝʪʩʷ ʧʦ ʯʝʪʳʨʝʤ ʥʘʧʨʘʚʣʝ-

ʥʠʷʤ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʚ ʦʩʥʦʚʥʦʤ ʠʟʫʯʘʶʪ ʙʘʟʦʚʳʝ 

ʢʫʨʩʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʰʠʨʝʥʠʶ ʟʥʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʠʨʝ ʠ ʟʘ-

ʢʣʘʜʳʚʘʶʪ ʦʩʥʦʚʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʈʘʩʩʤʦʪ-

ʨʠʤ ʩʧʦʩʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ 

ʧʨʠʤʝʨʝ ʢʫʨʩʘ "ʆʩʥʦʚʳ ʦʧʪʠʢʠ", ʢʦʪʦʨʳʡ ʠʟʫʯʘʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʨʘʜʠʦʬʠʟʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʪɹʝʪʘ ʚ ʯʝʪʚʝʨʪʦʤ ʩʝʤʝʩʪʨʝ. 

ɼʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʜʠʩʮʠ-

ʧʣʠʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʠʤʝʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʨʝʩʫʨʩ (ʕʋʈ), ʨʘʟʤʝ-

ʱʝʥʥʡr ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (ʉɼʆ) Moodle [4]. ʕʋʈ ʩʦʜʝʨʞʠʪ 

ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʉʈʉ ʠ ʘʫʜʠʪʦʨʥʳʭ 

ʟʘʥʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʬʦʨʤʝ ʣʝʢʮʠʡ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ. ɺ 

ʩʦʩʪʘʚ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʭʦʜʷʪ ʢʦʥʩʧʝʢʪʳ, ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʪʝʢʩʪʳ ʟʘ-

ʜʘʯ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ, ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ. ɺʝʩʴ ʫʯʝʙ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʩʧʨʝʜʝʣʸʥ ʧʦ ʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʜʝʣʷʤ ʦʙʫʯʝʥʠʷ.  

ʂʨʦʤʝ ʪʦʛʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʝʛʣʘʤʝʥʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ [4], ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʬʦʨʤʫ ʠ ʢʨʠʪʝʨʠʠ ʪʝʢʫʱʝʛʦ 

ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ. ʈʝʛʣʘʤʝʥʪ ʨʘʟʤʝʱʝʥ ʚ ʉɼʆ Moodle ʠ ʜʦʩʪʫʧʝʥ ʩʪʫʜʝʥʪʘʤ 

ʜʦ ʥʘʯʘʣʘ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ. 

ʊʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʞʝʥʝʜʝʣʴʥʦ ʥʘ 

ʦʩʥʦʚʝ ʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʉʫʤʤʘ ʙʘʣʣʦʚ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ Moodle, ʠ ʩʪʫ-

ʜʝʥʪʳ ʚʩʝʛʜʘ ʤʦʛʫʪ ʚʠʜʝʪʴ ʩʚʦʡ ʪʝʢʫʱʠʡ ʨʝʟʫʣʴʪʘʪ. ʄʠʥʠʤʘʣʴʥʘʷ ʩʫʤʤʘ ʙʘʣʣʦʚ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʯʝʪʘ ʧʦ ʪʝʤʘʤ ʢʫʨʩʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘʨʘʥʝʝ ʠ 

ʚʥʦʩʠʪʩʷ ʚ ʨʝʛʣʘʤʝʥʪ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʨʦʥʪʘʣʴʥʳʝ ʧʠʩʴʤʝʥ-

ʥʳʝ ʦʧʨʦʩʳ, ʟʘʜʘʯʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ (ʪʘʙʣ. 1) ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ. 

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʚʳʧʦʣʥʝʥʠʷ ʵʪʘʧʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ (ʪʘʙʣ. 

2), ʦʬʦʨʤʣʝʥʠʷ ʦʪʯʝʪʘ ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ, ʧʦʨʷʜʦʢ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʱʠʪʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʦʪʯʝʪʦʚ ʧʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ ʧʨʠʚʝʜʝʥʳ ʚ ʨʝʛʣʘʤʝʥʪʝ [4]. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʦʧʠʩʘʥʘ ʚ [5]. 
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ʊʘʙʣʠʮʘ 1 ï ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ 

 

ˉ ʧ/ʧ ɺʠʜʳ ʨʘʙʦʪ 

1 ʇʠʩʴʤʝʥʥʳʡ ʦʧʨʦʩ ʚ ʥʘʯʘʣʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ 

2 ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 1 

3 ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 2 

4 ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3 

5 ʇʠʩʴʤʝʥʥʳʡ ʦʧʨʦʩ ʚ ʢʦʥʮʝ ʟʘʥʷʪʠʷ 

 

ʊʘʙʣʠʮʘ 2 ï ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ 

 

ˉ ʧ/ʧ ɺʠʜ ʨʘʙʦʪ 

1 ʇʨʦʚʝʨʢʘ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʚ ʬʦʨʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

2 ɺʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ 

3 ʅʘʧʠʩʘʥʠʝ ʦʪʯʸʪʘ  

4 ɿʘʱʠʪʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʦʪʯʸʪʘ (ʩʦʙʝʩʝʜʦʚʘʥʠʝ) 

 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʢ ʟʘʥʷʪʠʷʤ ʠ ʦʮʝʥʢʠ ʩʪʝ-

ʧʝʥʠ ʫʩʚʦʝʥʠʷ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʟʘʥʷʪʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʠʩʴʤʝʥʥʳʡ ʦʧʨʦʩ. ɺʭʦʜʥʦʡ ʦʧʨʦʩ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʟʥʘʥʠʝ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʪʝʨʤʠʥʦʣʦʛʠʠ, ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʷʚʣʝʥʠʡ ʠ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ); ʚʳʭʦʜʥʦʡ ï ʥʘ ʧʦʥʠʤʘʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʫʤʝʥʠʝ ʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʨʠʤʝʥʠʪʴ. 

ʇʦ ʢʘʞʜʦʡ ʪʝʤʝ ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ ʪʨʠ ʟʘʜʘʯʠ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ. ɺʩʝ ʟʘʜʘʯʠ ʨʘʟʤʝʱʝʥʳ ʚ ʉɼʆ Moodle. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 1 ʷʚʣʷʝʪʩʷ ʯʘ-

ʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʶ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʧʨʦʩʪʳʤʠ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʫʤʝʥʠʝ ʦʧʝʨʠʨʦʚʘʪʴ ʧʦʥʷʪʠʷʤʠ ʠ ʬʦʨʤʫʣʘʤʠ. ʋʩʣʦʚʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʛʝʥʝʨʠʨʫ-

ʝʪʩʷ ʚ ʉɼʆ Moodle, ʪʘʤ ʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʦʪʚʝʪʘ. ɿʘ-

ʜʘʯʘ 3 ʨʝʰʘʝʪʩʷ ʥʘ ʟʘʥʷʪʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʪʨʝʙʫʝʪ ʫʤʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʥʷ-

ʪʠʷ ʠʟ ʨʘʟʥʳʭ ʪʝʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʊʝʢʩʪ ʟʘʜʘʯʠ 2 ʩʪʘʥʦʚʠʪ-

ʩʷ ʜʦʩʪʫʧʝʥ ʩʪʫʜʝʥʪʘʤ ʧʦʩʣʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ, ʘ ʝʝ ʨʝʰʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʘʢʨʝʧʣʝʥʠʶ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ r ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

Moodle ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʪʝʯʝʥʠʝ ʩʝʤʝʩʪ-

ʨʘ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʞʝʥʝʜʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʛʨʘʬʠʢʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩ-

ʩʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘ ʟʘ-

ʥʷʪʠʷʭ ʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʥʠʤ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ  ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

çʅʘʫʯʥʳʡ ʬʦʥʜ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘè 

(ʧʨʦʝʢʪ  ˉ 8.1.12.2015). 
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The system of organization of current checking of learning of the basic course using the learn-
ing resource that is located in the learning management system Moodle is discussed in this pa-
per. The content, form and criterions of current checking of learning are included in the rules of 
independent student work. 

Learning management system, current checking of learning 
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ʛ. ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʝʪʝʥʮʠʡ ʚʳ-
ʧʫʩʢʥʠʢʦʚ ʚʳʩʰʠʭ ʚʦʝʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʜʠʩʮʠ-
ʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩ-
ʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ. 

ʂʦʤʧʝʪʝʥʮʠʠ, ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ, ʣʘʪʝʨʘʣʴʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ, ʤʥʦʛʦʬʘʟʥʦʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʚʫʟʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʢʨʦʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ (ɿʋʅ) 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʩʠʭʦʣʦʛʦ-ʩʦʮʠʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʧʝʮʠʘʣʠʩʪʫ ʨʝʰʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ ʩ ʫʯʝʪʦʤ ʧʦʣʥʦʪʳ ʟʥʘ-

ʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠ ʫʨʦʚʥʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʜʘʯʠ. ʈʦʣʴ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʟʥʘʥʠʡ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʠʩʮʠʧʣʠʥ, ʫʤʝʥʠʝ ʧʨʠʚʣʝʢʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʜʘʯ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʟʥʘʥʠʷ ʠ ʩʚʷʟʠ. 

ɺʦʧʨʦʩʳ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʠ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʘʭ ʯʘʩ-

ʪʦ ʚʳʥʦʩʷʪʩʷ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʦ ʧʨʦʙʣʝʤʘʤ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1], [2]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ, 

ʧʦʣʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʭʦʜʘ ʢ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʘʟʨʘʙʦʪʘʥʦ. 
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ʆʙʫʯʝʥʠʝ ʚ ʚʫʟʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ, ʫʯʝʙʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʥʘʫʯʥʳʭ ʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʥʘʯʠʥʘʪʴʩʷ ʩ ʚʳʜʝʣʝʥʠʷ ʚ ʧʨʦʛʨʘʤ-

ʤʝ ʙʘʟʦʚʦʛʦ ʷʜʨʘ ʢʫʨʩʘ (ʩʦʩʪʘʚʣʷʶʱʝʛʦ 75% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʯʘʩʦʚ) ʠ ʩʧʝʮʠʘʣʴ-

ʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʦʙʦʣʦʯʢʠ ʢʫʨʩʘ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 25% ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘ-

ʩʦʚ). ɺʦʧʨʦʩʳ ʚʦʝʥʥʦ-ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʤʘʪʠʢʠ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘ-

ʥʳ ʩ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ ʦʙʫʯʘʝʤʳʭ. ʊʘʢʠʤʠ ʚʦʧʨʦʩʘʤʠ ʜʣʷ ʛʝʦʜʝʟʠʩʪʦʚ, 

ʪʦʧʦʛʨʘʬʦʚ ʠ ʢʘʨʪʦʛʨʘʬʦʚ ʷʚʣʷʶʪʩʷ "ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʛʠʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʠʷ", "ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ɿʝʤʣʠ ʠ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ", "ʇʨʠʤʝʥʝʥʠʝ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʜʠʬʨʘʢʮʠʠ ʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʘʭ" ʠ ʜʨʫʛʠʝ. ʆʥʠ 

ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʦʙʦʣʦʯʢʫ ʢʫʨʩʘ ʬʠʟʠʢʠ. ʊʘʢ ʢʘʢ 

ʚʩʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʨʘʟʜʝʣʳ ʥʝ ʦʪʨʘʞʝʥʳ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʯʝʙ-

ʥʠʢʘʭ, ʪʦ ʥʘ ʢʘʬʝʜʨʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʫʨʩʘʥʪʦʚ ʢ ʣʝʢʮʠ-

ʦʥʥʳʤ, ʩʝʤʠʥʘʨʩʢʠʤ, ʧʨʘʢʪʠʯʝʩʢʠʤ ʠ ʣʘʙʦʨʘʪʦʨʥʳʤ ʟʘʥʷʪʠʷʤ [3], ʯʪʦ ʠ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʩʝ ʚʦʧʨʦʩʳ ʧʨʦʛʨʘʤʤʳ ʢʫʨʩʘ ʬʠʟʠʢʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʢʘʢ ʚ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʦʡ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʤʥʦʛʦʦʙ-

ʨʘʟʥʳ ʠ ʨʘʟʣʠʯʥʳ: 

1) ʫʩʠʣʝʥʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʦʙʱʝʥʘʫʯʥʳʭ ʠ ʚʦʝʥʥʦ-

ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʬʝʜʨ, ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʢʦ-

ʦʨʜʠʥʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʬʠʟʠʢʘ"; 

3) ʨʘʟʚʠʪʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʘʢʪʠʢʫʤʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʩʯʝʪʥʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʦʙʫʯʘʝ-

ʤʳʭ; 

4) ʢʦʨʨʝʢʮʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʫʨʩʘ ʬʠʟʠʢʠ ʚ ʩʪʦʨʦʥʫ 

ʥʘʛʣʷʜʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʪʝʤ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʢʦʝʤʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ; 

5) ʫʯʘʩʪʠʝ ʚ ʚʦʝʥʥʦ-ʥʘʫʯʥʦʤ ʦʙʱʝʩʪʚʝ ʢʫʨʩʘʥʪʦʚ; 

6) ʠʟʫʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʪʝʤ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ, ʥʘ ʬʘʢʫʣʴ-

ʪʘʪʠʚʥʳʭ ʢʫʨʩʘʭ. 

ʇʨʦʚʦʜʠʤʳʝ ʝʞʝʛʦʜʥʳʝ ʚʦʝʥʥʦ-ʥʘʫʯʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʣʝʯʴ 

ʢʫʨʩʘʥʪʦʚ ʢ ʠʟʫʯʝʥʠʶ ʠ ʦʙʩʫʞʜʝʥʠʶ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʢʘʢ ʩ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʪʘʢ ʠ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʴʶ 

ʩʪʨʘʥʳ.  
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ʇʩʠʭʦʪʝʨʘʧʝʚʪʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʦʟʛʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʶʥʦʰʝʡ ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 18 ʜʦ 22 ʣʝʪ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ, ʯʝʤ ʫ ʜʝʚʫʰʝʢ, ʚʢʣʶʯʝʥʠʷ 

ʚ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ [4]. ɺ ʪʦ ʞʝ ʚʨʝʤ, ʵʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘ ʩʯʝʪ ʧʨʘʚʠʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʣʫʯʠʪʴ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʀʥʪʝʥʩʠʚʥʘʷ ʩʘ-

ʤʦʨʘʟʚʠʚʘʶʱʘʷ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʠʥʦʩʷʱʘʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʚʢʣʶʯʝʥʠʶ ʚ ʨʘʙʦʪʫ 

ʨʘʥʝʝ ʥʝʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʤʦʟʛʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʊʘʢʦʡ "ʧʦʜʘʨʦʢ" ʜʘʸʪ ʧʨʠʨʦʜʘ ʟʘ 

ʥʘʰʫ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʷʚʣʝʥʥʫʶ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʮʝʣʝʫʩʪʨʝʤʣʸʥʥʦʩʪʴ. ʇʨʝ-

ʦʜʦʣʝʚʘʷ ʚʥʝʰʥʠʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʤʝʜʣʝʥʥʦ, ʥʦ ʚʝʨʥʦ, ʧʨʠʫʯʘʷ ʩʝʙʷ ʢ ʚʥʠʤʘʪʝʣʴ-

ʥʦʩʪʠ, ʩʢʨʫʧʫʣʸʟʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʶʙʦʛʦ ʚʠʜʘ ʨʘʙʦʪʳ, ʯʝʣʦʚʝʢ ʚʦʩʩʪʘʥʘʚ-

ʣʠʚʘʝʪ ʠ ʫʣʫʯʰʘʝʪ ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʶ "ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʥʫʪʨʠ ʩʝʙʷ" [5]. 

ʉ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʩʚʷʟʝʡ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʝʨʝʢʨʝʩʪʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ, ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʣʘʪʝʨʘʣʴʥʳʭ ʩʚʷʟʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ ʤʥʦʛʦʬʘʟʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʧʨʦʯʥʦʤʫ ʫʩʚʦʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʚʳʩʰʠʭ ʚʦʝʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʤʳ ʚ ʦʩʥʦʚʥʦʤ ʛʦʪʦʚʠʤ ʠʥʞʝʥʝʨʦʚ-

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʥʝ ʪʝʦʨʝʪʠʢʦʚ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʢ. ʅʘ-

ʰʘ ʟʘʜʘʯʘ ï ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʧʦʤʦʯʴ ʥʘʡʪʠ ʚʥʫʪʨʝʥʥʠʡ ʠʥ-

ʪʝʨʝʩ, ʚʳʨʘʙʦʪʘʪʴ ʫ ʢʫʨʩʘʥʪʘ ʞʝʣʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ ʥʫʞʥʳʝ ʩʚʝʜʝ-

ʥʠʷ, ʧʝʨʝʥʠʤʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʜʨʫʛʠʭ, ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ ʥʘ ʨʝʟʫʣʴʪʘʪ. 

ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʦʝʥʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʣʠʯʥʦʩʪ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʢʘʞʜʦʛʦ ʦʙʫʯʘʝʤʦʛʦ, ʥʦ ʠ ʚʳʷʚʣʝʥʠʝ ʠ ʧʦʦʱʨʝʥʠʝ ʨʘʙʦʪʳ ʢʫʨʩʘʥʪʦʚ 

ʚ ʢʦʣʣʝʢʪʠʚʝ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ ï ʢʘʢ ʥʝʢʦʪʦʨʳʡ ʧʨʦʦʙʨʘʟ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ 

ɺʦʦʨʫʞʸʥʥʳʭ ʩʠʣ. 

ɿʜʝʩʴ ʢʘʞʜʳʡ ʠʥʜʠʚʠʜʫʫʤ ʚʭʦʜʠʪ ʢʘʢ "ʧʘʟʣ" ʚ ʩʦʙʠʨʘʝʤʦʡ ʢʘʨʪʠʥʝ ʚ ʦʙʱʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠ ʠʛʨʘʝʪ ʩʚʦʶ ʢʦʥʢʨʝʪʥʫʶ ʨʦʣʴ, ʠʩʧʦʣʥʷʷ ʩʚʦʸ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʚ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ. ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʪʘʢʠʭ "ʧʘʟʣʦʚ" ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʙʳʩʪʨʦʛʦ ʠ 

ʨʝʰʠʪʝʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʣʶʙʳʝ ʚʥʝʰʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ. 

ʆʮʝʥʠʚʘʷ ʚʣʠʷʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʠ ʫʯʠʪʳʚʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʘʝʤʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʠ ʚ ʚʦʝʥʥʦʤ ʚʫʟʝ ʧʦʟʚʦʣʷʝʪ ʢʫʨʩʘʥʪʘʤ 

ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʚʦʩʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʤʦ-

ʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ, ʟʘ ʩʯʝʪ ʨʘʙʦʪʳ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʘ ʠ ʦʩʦʟʥʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʢʘʥʘ-

ʣʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ (ʪʘʢʪʠʣʴʥʦʝ, ʢʠʥʝʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʨʘʙʦʪʘ 

ʥʘ ʫʨʦʚʥʝ ʮʝʣʦʩʪʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʦʞ-

ʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ: 

1) ʫʣʫʯʰʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʢʫʨʩʘʥʪʦʚ ʢ ʫʩʚʦʝʥʠʶ ʦʙʱʝʠʥʞʝʥʝʨʥʳʭ ʠ ʚʦʝʥʥʦ-

ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʸʪ ʥʘʣʠʯʠʷ ʬʘʢʫʣʴʪʝʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ; 

2) ʫʩʠʣʝʥʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʢʘʬʝʜʨʳ ʬʠʟʠʢʠ ʩ ʚʦʝʥʥʦ-

ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʘʬʝʜʨʘʤʠ; 
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3) ʛʘʨʤʦʥʠʟʘʮʠʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʫʨʩʘʥʪʦʚ ʥʘ ʬʦʥʝ ʧʝʨʝ-

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʦʪ ʧʦʩʪʫʧʘʶʱʝʡ ʧʦ ʨʘʟʥʳʤ ʢʘʥʘʣʘʤ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʟʘ-

ʜʝʡʩʪʚʦʚʘʥʥʳʭ ʨʘʥʝʝ; 

4) ʫʩʠʣʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʣʫʰʘʪʝʣʝʡ ʢ ʦʩʚʦʝʥʠʶ ʠʟʙʨʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, 

ʧʨʠʚʠʪʠʝ ʣʶʙʚʠ ʢ ʚʦʝʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ; 

5) ʘʢʪʠʚʠʟʘʮʠʷ ʚʦʝʥʥʦ-ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ ʠ ʨʘʩʰʠʨʝʥʠʝ 

ʪʝʤʘʪʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʘʬʝʜʨʘʤʠ;  

6) ʧʦʚʳʰʝʥʠʝ ʥʘʫʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʥʘ ʬʦʥʝ ʚʥʝʜʨʝ-

ʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʘ-

ʬʝʜʨʳ ʩʧʝʮʠʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧ-

ʣʠʥʳ "ʬʠʟʠʢʘ" ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʪʘʢ ʞʝ ʫʯʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʙʫʯʘʝʤʳʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘ-

ʟʦʚʘʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚʦʠʥʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʢʫʨʩʘʥʪʦʚ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʍ1ʍ-ʍʍ1 ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʥʬʝʨʝʥʮʠʠ "ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ: ʩʦʜʝʨʞʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ, ʢʘʯʝʩʪʚʦ". ʉʇʙ, 2013-2015 ʛʛ. 
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ɹ. ɸ. ʃʠʬʰʠʮ 
ʉʪʦʭʘʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʬʠʥʘʥʩʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ɽʚʨʦʧʝʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ; 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çʃʕʊʀè ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʉʪʦʭʘʩʪʠʯʝʩʢʦʝ ʠʩʯʠʩʣʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ 
ʢʦʤʧʦʥʝʥʪʘ ʮʝʣʦʛʦ ʩʧʝʢʪʨʘ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʕʪʦ ʦʙʩʪʦʷ-
ʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ Ƅ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʠʥ-
ʞʝʥʝʨʠʠ. 

ʌʠʥʘʥʩʦʚʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

ʉʪʦʭʘʩʪʠʯʝʩʢʦʝ ʠʩʯʠʩʣʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʣʁ-

ʯʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʝʩʢʦʣʴʢʠʭ ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ɺ 1657 ʛʦʜʫ ɻʶʡʛʝʥʩ ʥʘʧʠʩʘʣ ʧʨʠʣʦʞʝʥʠʝ "ʆ ʨʘʩʯʸʪʘʭ ʚ ʘʟʘʨʪʥʦʡ ʠʛʨʝ" ʢ ʢʥʠ-

ʛʝ ʩʚʦʝʛʦ ʫʯʠʪʝʣʷ ʚʘʥ ʉʭʦʪʝʥʘ "ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʵʪʶʜʳ". ʊʨʘʢʪʘʪ ɻʶʡʛʝʥʩʘ ʩʪʘʣ 

ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʪʨʫʜʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ (ʥʘʨʷʜʫ ʩ ʪʝʢʩʪʘʤʠ ʌʝʨ-

ʤʘ ʠ ʇʘʩʢʘʣʷ). ʋʞʝ ʧʦʜʟʘʛʦʣʦʚʦʢ "ʉʪʦʠʤʦʩʪʴ ʰʘʥʩʦʚé" ʫʢʘʟʳʚʘʣ ʥʘ ʙʫʜʫʱʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ʢ ʬʠʥʘʥʩʦʚʳʤ ʨʘʩʯʝʪʘʤ. 

ɻʶʡʛʝʥʩ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ʪʝʦʨʠʠ. ʇʦ ʝʛʦ ʪʨʘʢʪʘʪʫ ʟʥʘʢʦʤʠʣʩʷ ʩ ʪʝʦʨʠʝʡ ʚʝ-

ʨʦʷʪʥʦʩʪʝʡ ʗʢʦʙ ɹʝʨʥʫʣʣʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʚʰʠʡ ʟʘʢʦʥ ʙʦʣʴʰʠʭ ʯʠʩʝʣ ʜʣʷ ʩʫʤʤ 

ʧʨʦʩʪʝʡʰʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʣʠʯʠʥ (ʧʦʩʤʝʨʪʥʘʷ ʧʫʙʣʠʢʘʮʠʷ 1713 ʛ.). 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ 1690 ʛʦʜʫ ɹʝʨʥʫʣʣʠ ʦʧʫʙʣʠʢʦʚʘʣ, ʚʦʟʤʦʞʥʦ ʚʧʝʨʚʳʝ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʥʪʘ. ʀʩʪʦʨʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʤʘʪʝʤʘʪʠ-

ʢʠ ʧʦʩʚʷʱʝʥ ʜʦʢʣʘʜ ɻ.ʀ.ʉʠʥʢʝʚʠʯ (ʪʝʢʩʪ ʜʦʢʣʘʜʘ ʠ ʝʛʦ ʚʠʜʝʦʟʘʧʠʩʴ ʤʦʞʥʦ ʥʘʡʪʠ 

ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʧʦʨʪʘʣʝ ī ʩʤ. http://www.mathnet.ru/conf504) 

ɸʙʨʘʭʘʤ ʜʝ ʄʫʘʚʨ ʚ 1733 ʧʨʝʜʣʦʞʠʣ, ʚ ʩʚʷʟʠ ʩʦ ʩʭʝʤʦʡ ɹʝʨʥʫʣʣʠ, ʧʝʨʚʳʡ 

ʚʘʨʠʘʥʪ ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʳ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. ɺ ʧʨʝʜʝʣʝ ʜʝ 

ʄʫʘʚʨ ʧʦʣʫʯʠʣ ʥʦʨʤʘʣʴʥʳʡ ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʙʣʘʛʦʜʘʨʷ ʪʨʫ-

ʜʘʤ ʇ.ʃʘʧʣʘʩʘ, ʂ.ɻʘʫʩʩʘ ʠ, ʦʩʦʙʝʥʥʦ, ʇ.ʃ.ʏʝʙʳʰʝʚʘ ʚʳʷʩʥʠʣʩʷ ʚʧʦʣʥʝ ʫʥʠʚʝʨ-

ʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ɹʝʨʥʫʣʣʠ ʠ ʜʝ ʄʫʘʚʨʦʤ. 

ʃʫʠ ɹʘʰʝʣʴʝ ʧʨʝʜʩʪʘʚʠʣ ʚ 1900 ʛ. ʜʠʩʩʝʨʪʘʮʠʶ "ʊʝʦʨʠʷ ʩʧʝʢʫʣʷʮʠʡ", ʚ ʢʦʪʦ-

ʨʦʡ ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʙʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʦʥʜʦ-

ʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʨʘʩʯʸʪʘ ʮʝʥ ʦʧʮʠʦʥʦʚ. ɼʠʩʩʝʨʪʘʮʠ ̫ɹʘʰʝʣʴʝ ʩʪʘʣʘ, ʚʦʟʤʦʞʥʦ, 

ʠʩʪʦʨʠʯʝʩʢʠ ʧʝʨʚʦʡ ʨʘʙʦʪʦʡ, ʠʩʧʦʣʴʟʦʚʘʚʰʝʡ ʩʪʦʣʴ ʥʝʪʨʠʚʠʘʣʴʥʫʶ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʫʶ ʪʝʭʥʠʢʫ ʚ ʪʝʦʨʠʠ ʬʠʥʘʥʩʦʚ. ɸʚʪʦʨʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥ  rʝʩʪʝʩʪʚʝʥʥʳʝ ʪʨʝʙʦ-

ʚʘʥʠʷ ʢ ʤʦʜʝʣʠ ʙʘʟʦʚʦʛʦ ʘʢʪʠʚʘ (ʩʣʫʯʘʡʥʦʤʫ ʧʨʦʮʝʩʩʫ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʚʨʝʤʝʥʝʤ) 

ʠ ʪʝʤ ʩʘʤʳʤ ʚʧʝʨʚʳʝ ʜʘʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʝʡʰʝʡ ʜʠʬʬʫʟʠʠ 

ī ʙʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ɹʘʰʝʣʴʝ ʙʳʣʦ ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʤ. ʅ.ɺʠʥʝʨ ʧʦʩʪʨʦʠʣ ʚ 1923 ʛ. 

ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ, ʦ ʢʦʪʦʨʦʤ ʤʝʯʪʘʣ ʃ.ɹʘʰʝʣʴʝ, ʢʘʢ ʧʨʝʜʝʣ ʙʣʫʞʜʘʥʠʡ ɹʝʨʥʫʣ-

ʣʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʦʙʳʯʥʳʝ ʩʚʦʡʩʪʚʘ ʪʨʘʝʢʪʦʨʠʡ ʧʨʦʮʝʩʩʘ 

ɺʠʥʝʨʘ-ɹʘʰʝʣʴʝ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ɸ.ʅ. ʂʦʣʤʦʛʦʨʦʚʘ, ʪʨʘʝʢʪʦʨʠʠ (ʥʝ-



 

 

65 

ʧʨʝʨʳʚʥʦʛʦ) ʚʠʥʝʨʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 1  ʧʦʜʯʠʥʷʶʪʩʷ ʥʘ ʢʦʥʝʯʥʦʤ 

ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ],[ ba  ʫʩʣʦʚʠʶ ɻʸʣʴʜʝʨʘ 

,|| stAXX ts  
ʝʩʣʠ 0 , ʠ ʥʝ ʧʦʜʯʠʥʷʝʪʩʷ ʪʘʢʦʤʫ ʫʩʣʦʚʠʶ ʧʨʠ  ʠʣʠ ʜʘʞʝ 

. ɼʣʷ ʛʣʘʜʢʠʭ ʬʫʥʢʮʠʡ ʫʩʣʦʚʠʝ ɻʸʣʴʜʝʨʘ ʚʝʨʥʦ ʧʨʠ  1 . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʨʘʝʢʪʦʨʠʠ ʚʠʥʝʨʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʠʤʝʶʪ ʧʨʦʠʟʚʦʜʥʦʡ, ʭʦʪʷ ʥʝʧʨʝʨʳʚʥʳ. ʊʨʘ-

ʝʢʪʦʨʠʠ ʜʚʫʤʝʨʥʦʛʦ ʚʠʥʝʨʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʠʤʝʶʪ ʥʘʧʨʘʚʣʝʥʠʷ. ɹʦʣʝʝ ʪʦʯʥʦʝ 

ʦʧʠʩʘʥʠʝ ʢʦʣʝʙʘʥʠʡ ʚʠʥʝʨʦʚʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩʚʷʟʘʥʦ ʩ ʟʘʢʦʥʦʤ ʧʦʚʪʦʨʥʦʛʦ ʣʦʛʘ-

ʨʠʬʤʘ ʍʠʥʯʠʥʘīʃʝʚʠ (ʩʤ. [1, ʛʣ. VIII], [2, ʛʣ. 7]). 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʦʭʘʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʠʛʨʘʶʪ ʚʘʨʠʘʮʠʠ 

|)()(| 1 jj tWtW
j

. 

ɺʘʨʠʘʮʠʠ  ʢʦʥʝʯʥʳ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 1 ʜʣʷ ʣʶʙʦʛʦ ʜʨʦʙʣʝʥʠʷ, ʦʙʨʘʟʦ-

ʚʘʥʥʦʛʦ ʪʦʯʢʘʤʠ 
bttta k10 

 ʥʘ ʦʪʨʝʟʢʝ ],[ ba . ʇʨʠ ʵʪʦʤ, 

,E ab  0D , 

ʢʦʛʜʘ  2 , ʘ ʨʘʥʛ ʜʨʦʙʣʝʥʠʷ jj tt
j

1max  ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ. ʇʨʠʥʷʪʦ, 

ʧʦʵʪʦʤʫ, ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʧʨʝʜʝʣʝ (ʩ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʜʦʣʝʡ ʫʩʣʦʚʥʦʩʪʠ)  

dtd ; dtdWt
2)(  

ɽʩʣʠ ʞʝ 2, ʪʦ, ʨʘʟʫʤʝʝʪʩʷ, 0 , ʘ ʢʦʛʜʘ 2, ʪʦ .  

ʐʠʨʦʢʠʡ ʢʣʘʩʩ ʜʠʬʬʫʟʠʡ (ʦʜʥʦʨʦʜʥʳʭ ʩʪʨʦʛʦ ʤʘʨʢʦʚʩʢʠʭ ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚ-

ʥʝʥʠʷ. ʇʦʩʣʝ ʧʝʨʚʳʭ ʨʘʙʦʪ ʉ. ʅ. ɹʝʨʥʰʪʝʡʥʘ, ʀ. ʀ. ɻʠʭʤʘʥʘ ʠ ʠʭ ʫʯʝʥʠʢʦʚ ʚʘʞ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʫʯʠʣ ʂ. ʀʪʦ, ʨʘʩʩʤʦʪʨʝʚʰʠʡ ʫʨʘʚʥʝʥʠʷ 

dtXbdWXadX tttt )()(  

ʠʣʠ, ʚ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʦʨʤʝ, 

t t

ssst dsXbdWXaXX
0 0

0 .)()(  

ʂ. ʀʪʦ ʜʘʣ ʩʦʚʨʝʤʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʠʥʪʝʛʨʘʣʘ ssdWf   

ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʘʩʘʶʱʠʭʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ),(xa  

),(xb  ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ (ʝʜʠʥʩʪʚʝʥʥʦʝ) ʨʝʰʝʥʠʝ. ʕʪʦ ʨʝʰʝʥʠʝ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʳʤ ʤʘʨʢʦʚʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʩ ʧʨʦʠʟʚʦʜʷʱʠʤ ʦʧʝʨʘʪʦʨʦʤ 

,A fg  ).()()()(
2

1
)( 2 xgxbxgxaxf  

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʘʭ ʂ. ʀʪʦ ʠʛʨʘʝʪ ʧʨʝʜʣʦʞʝʥʥʘʷ ʠʤ ʬʦʨʤʫʣʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ  )( tt FY : 
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    ,)(' LdtdWfFdY tttt  ʝʩʣʠ 
;  ;  

x

F
FdthdWfd tttt

 

2)(
2

1
)( tttt fFhFL . 

ɿʜʝʩʴ ʥʝʩʢʦʣʴʢʦ ʥʝʦʙʳʯʥʳʤ ʜʣʷ ʘʥʘʣʠʟʘ ʛʣʘʜʢʠʭ ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

(ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ) ʚʳʨʘʞʝʥʠʝ 

dtftF tt
2),(

2

1
. 

ʇʦʷʚʣʝʥʠʝ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚ ʬʦʨʤʫʣʝ ʀʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚʳ-

ʰʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ ʚʠʥʝʨʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï ʩʦ ʩʚʦʡʩʪ-

ʚʘʤʠ ʩʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʝʛʦ ʪʨʘʝʢʪʦʨʠʡ. ʉʠʤʚʦʣ dt  ʤʦʞʝʪ ʙʳʪʴ ʟʜʝʩʴ ʦʙʲʷʩʥʸʥ 

ʫʞʝ ʟʥʘʢʦʤʦʡ ʥʘʤ ʟʘʧʠʩʴʶ dtdWt
2)( , ʪ.ʝ. ʣʠʥʝʡʥʳʤ ʨʦʩʪʦʤ ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʚʘ-

ʨʠʘʮʠʠ ʪʨʘʝʢʪʦʨʠʠ )( tW . ʊʦʯʥʦʝ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʢʦʤʧʘʢʪʥʦʝ ʠʟʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʜʣʷ ʦʜʥʦʤʝʨʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʤʥʦʛʦʤʝʨʥʳʭ ʜʠʬʬʫʟʠʡ, 

ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʫʯʝʙʥʠʢʝ ɸ.ɼ.ɺʝʥʪʮʝʣʷ [2, ʛʣ. 12]. 

ʀʥʪʝʛʨʘʣ ʀʪʦ 
u

t
ssdXfJ  ʜʦʧʫʩʢʘʝʪ ʬʠʥʘʥʩʦʚʦʝ ʠʩʪʦʣʢʦʚʘʥʠʝ ʢʘʢ ʧʨʠʨʘʱʝ-

ʥʠʝ ʢʘʧʠʪʘʣʘ ʠʥʚʝʩʪʦʨʘ, ʚʣʘʜʝʶʱʝʛʦ fs ʝʜʠʥʠʮʘʤʠ ʘʢʪʠʚʘ Xs ʥʘ ʚʨʝʤʝʥʥʦʤ ʠʥ-

ʪʝʨʚʘʣʝ ust . 

ʌʦʨʤʫʣʘ ʀʪʦ ʜʦʩʪʘʚʣʷʝʪ ʨʘʟʣʦʞʝʥʠʝ ʧʨʠʨʘʱʝʥʠʷ ʚʝʣʠʯʠʥʳ )( tXg  ʚ ʩʫʤʤʫ 

ʤʘʨʪʠʥʛʘʣʘ J ʠ ʢʦʤʧʝʥʩʘʪʦʨʘ K (ʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʟʘʯʘʩʪʫʶ ʜʠʬʬʝʨʝʥ-

ʮʠʨʫʝʤʦʛʦ).  

u

t

u

t
sssstu KJdsXgdWXaXgXgXg .)(A)()()()(  

ɼʘʣʝʝ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʝʩʪʴ ʜʚʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʇʦʩʢʦʣʴʢʫ )( uXLgK , ʘ ʧʨʦʛʥʦʟ ʚʝʣʠʯʠʥʳ J ʨʘʚʝʥ ʥʫʣʶ, ʜʣʷ ʮʝʥʥʦʩʪʠ 

)})({ tu XXgEC  ʧʦʣʫʯʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʦʝ 

ʈ.ʄʝʨʪʦʥʦʤ ʚʩʣʝʜ ʟʘ ʌ.ɹʣʵʢʦʤ, ʄ.ʐʦʫʣʟʦʤ ʧʨʠ ʦʮʝʥʢʝ ʦʧʮʠʦʥʦʚ ʠ ʠʥʳʭ ʜʝʨʠʚʘ-

ʪʠʚʦʚ (ʧʦʜʨʦʙʥʝʝ ʩʤ. [3], [4]). ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʤʝʯʝʥʳ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʝʡ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʘʨʪʠʥʛʘʣ J ʠʤʝʝʪ ʧʨʠ u  ʣʠʥʝʡʥʦ ʨʘʩʪʫʱʫʶ ʜʠʩ-

ʧʝʨʩʠʶ ʠ ʧʦʜʯʠʥʷʝʪʩʷ ʙʦʛʘʪʦʤʫ ʥʘʙʦʨʫ ʧʨʝʜʝʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʣʝʚʦʡ ʯʘʩʪʴʶ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʣʷ KJ  ʤʦʞʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʥʝʙ-

ʨʝʯʴ ʠ ʧʦʣʫʯʠʪʴ ʧʨʝʜʝʣʴʥʳʝ ʪʝʦʨʝʤʳ ʜʣʷ ʢʦʤʧʝʥʩʘʪʦʨʘ K, ʪʦ ʝʩʪʴ ʜʣʷ ʩʣʫʯʘʡ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʝʩʴʤʘ ʦʙʱʝʛʦ ʚʠʜʘ. ɺʳʜʘʶʱʠʝʩʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʠʥʘʜʣʝʞʘʪ ʈ.ʃ.ɼʦʙʨʫʰʠʥʫ, ʄ.ʀ.ɻʦʨʜʠʥʫ, ɸ.ʅ.ʐʠʨʷʝʚʫ ʠ 

ɾ.ɾʘʢʦʜʫ, ʈ.ɹʭʘʪʪʘʯʘʨʠʘ ʠ ʜʨʫʛʠʤ ʘʚʪʦʨʘʤ. ɹʣʠʟʢʠʝ ʠʜʝʠ ʨʘʟʚʠʚʘʣ ʪʨʘʛʠʯʝʩʢʠ 

ʧʦʛʠʙʰʠʡ ɺ.ɼʸʙʣʠʥ ʚ ʩʚʦʝʡ ʟʥʘʤʝʥʠʪʦʡ "ʟʘʧʝʯʘʪʘʥʥʦʡ ʨʘʙʦʪʝ" 1940 ʛ. (ʨʘʙʦʪʘ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 2000 ʛ.) 
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ɺ ʨʘʤʢʘʭ ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ ʚʦʟʥʠʢʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦ-

ʚʝʨʝhʥʩʪʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. 
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Stochastic calculus may be used as a natural bridge between traditional engineering back-
ground and modern financial analysis education. 

Financial mathematics, stochastic analysis 
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ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ  
ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ  
ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ, ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
ʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚʫʟʘ. ʀʩʩʣʝʜʦʚʘʥʳ ʤʦʜʝʣʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʣʠʯʥʦʩʪʥʦ-
ʜʝʣʦʚʳʝ ʢʘʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʜʚʫʭ ʬʘʢʫʣʴʪʝʪʦʚ ʀʥʩʪʠʪʫʪʘ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʦʚ, 
ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʆʧʠʩʘʥʳ 
ʫʩʣʦʚʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ. 

ɸʢʤʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ, 

ʩʪʘʥʦʚʣʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʘ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ï ʧʨʦʬʝʩʩʠʦʥʘʣʘ ï ʦʜʥʘ ʠʟ ʢʣʶ-

ʯʝʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ. ɼʦʩʪʠʯʴ ʵʪʠʭ ʮʝʣʝʡ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʟʜʘ-

ʥʠʷ ʚ ʚʫʟʝ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ.  

ɸʢʤʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʚʫʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥ-

ʥʳʝ ʫʩʣʦʚʠʷ ʠ ʬʘʢʪʦʨʳ ʜʣʷ ʣʠʯʥʦʩʪʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʚ, 

ʚʢʣʶʯʝʥʥʳʝ ʚ ʩʦʮʠʘʣʴʥʦʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʨʝʜʤʝʪʥʦʝ ʦʢʨʫʞʝʥʠʝ, ʩʫʱʥʦʩʪʴʶ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʠʯʥʦʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʦʟʜʘʥʥʘʷ ʚ ʚʫʟʝ ʘʢʤʝʦʣʦʛʠ-

ʯʝʩʢʘʷ ʩʨʝʜʘ ʵʬʬʝʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫ-

ʜʝʥʪʦʚ [1], [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʠʯʥʦʩʪʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 
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ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (ɸʉʂɸɼ). ʉʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ 

ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʤʝʪʦʜʠʢ ʧʦʟʚʦʣʷʶʱʠʭ ʠʟʫʯʠʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʤʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʦʮʝʥʠʪʴ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʥʳʭ ʠ ʜʝʣʦʚʳʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ-

ʥʷʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ ʬʘʢʫʣʴʪʝʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ (ʜʘʣʝʝ ï ɻʠʄʋ) ʠ ʬʘʢʫʣʴʪʝʪʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʜʘʣʝʝ ï ʌʄʆ) 

ʉɿʀʋ, ʥʝ ʚʢʣʶʯʝʥʥʳʝ ʚ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝ-

ʜʳ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʳ, ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʘʭ (ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʪʚʦʨʯʝʩʢʠʭ, ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ). 

ʄʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʝ-

ʪʝʥʮʠʠ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ.  

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ɻʠʄʋ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ (1-2 

ʙʘʣʣʘ) ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ: ʛʠʙʢʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʫʤʝʥʠʝ ʨʘ-

ʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʟʥʘʥʠʝ ʩʧʝʮʠʬʠʢʠ ʜʝʣʘ (ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ). ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʪʨʫʜʥʷʝʪ ʦʚʣʘʜʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʝʢʪʳ). 

ʂʦʣʣʝʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ 

ʦʚʣʘʜʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ɻʠʄʋ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʚʘʞ-

ʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʢʘʢ ʦʙʫʯʘʝʤʦʩʪʴ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʠʩʧʦʣʥʠʪʝʣʴʩʢʘʷ ʜʠʩʮʠʧʣʠ-

ʥʘ, ʵʬʬʝʢʪʠʚʥʳʝ ʧʠʩʴʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜ-

ʭʦʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠ ʦʜʥʘ ʠʟ ʢʦʤʧʝʪʝʥʮʠʠ ʥʝ ʜʦʩʪʠʛʣʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ.  

ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ʄʆ ʟʥʘʯʠʤʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʩʨʝʜʥʠʡ ʫʨʦ-

ʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ) ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʝʪʝʥʮʠʠ: ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, 

ʩʘʤʦʨʘʟʚʠʪʠʝ, ʵʬʬʝʢʪʠʚʥʳʝ ʫʩʪʥʳʝ ʠ ʧʠʩʴʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʣʦʷʣʴʥʦʩʪʴ, 

ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʢʘʯʝʩʪʚʦ. ʅʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ, ʪʘʢʞʝ ʢʘʢ ʠ ʫ ʩʪʫʜʝʥʪʦʚ ʬʘ-

ʢʫʣʴʪʝʪʘ ɻʠʄʋ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʢʘʢ ʛʠʙʢʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʟʥʘ-

ʥʠʝ ʩʧʝʮʠʬʠʢʠ ʜʝʣʘ, ʤʝʞʣʠʯʥʦʩʪʥʦʝ ʦʙʱʝʥʠʝ.  

ʉʨʝʜʠ ʩʪʫʜʝʥʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʥʝ ʦʧʨʝʜʝʣʝʥʳ 

ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʝʪʝʥʮʠʡ ʦʧ-

ʨʝʜʝʣʷʶʪʩʷ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ï ʛʠʙʢʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʦʙʫʯʘʝʤʦʩʪʴ, ʨʘ-

ʙʦʪʘ ʚ ʢʦʤʘʥʜʝ, ʟʥʘʥʠʝ ʩʧʝʮʠʬʠʢʠ ʜʝʣʘ (ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ), ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʝ ʟʥʘʥʠʷ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʴ ʢʦʤʧʝʪʝʥʮʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ: ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝ-

ʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʵʬʬʝʢʪʠʚʥʳʝ ʫʩʪʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʤʝʞʣʠʯʥʦʩʪʥʦʝ ʦʙ-

ʱʝʥʠʝ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʢʘʯʝʩʪʚʦ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʠʩʧʦʣʥʠʪʝʣʴʩʢʘʷ ʜʠʩʮʠʧʣʠʥʘ.  

ɸʥʘʣʠʟ ʣʠʯʥʦʩʪʥʦ-ʜʝʣʦʚʳʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢ-

ʪʦʚ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ (4ï5 ʙʘʣʣʦʚ) ʪʘʢʠʭ ʢʘʯʝʩʪʚ ʢʘʢ ʵʤʧʘʪʠʷ 

(ʯʫʪʢʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʣʶʜʷʤ), ʫʚʝʨʝʥʥʦʩʪʴ, ʥʘʩʪʦʡʯʠʚʦʩʪʴ, ʢʫʣʴʪʫʨʘ ʦʙʱʝʥʠʷ, ʨʘ-
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ʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʩʪʫʜʝʥʪʦʚ ʦʙʩʣʝʜʫʝʤʳʭ ʬʘʢʫʣʴʪʝʪʦʚ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʠʟʫʯʘʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝʤʫ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ (3 ʙʘʣʣʘ): 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʘʥʘʣʠʟʫ ʠ ʢʨʠʪʠʢʝ, ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ, ʦʧʨʷʪ-

ʥʦʩʪʴ. ʅʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ ʢʘʢ ʢʫʣʴʪʫʨʘ 

ʦʙʱʝʥʠʷ, ʯʫʚʩʪʚʦ ʜʦʣʛʘ, ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ɸʉʂɸɼ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʩʪʫʜʝʥ-

ʪʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʤʧʝʪʝʥʮʠʡ ʠʤʝʝʪ 

ʩʨʝʜʥʠʡ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʥʝ 

ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʠ ʪʚʦʨʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʋʯʘʩʪʠʝ ʚ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʚʳʰʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳ-

ʤʠ ʟʘʜʘʯʘʤʠ, ʩʪʘʚʠʪʴ ʮʝʣʠ, ʜʦʩʪʠʛʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʜʦʙʨʦʩʦʚʝʩʪʥʦ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯ. ɿʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚʣʘʜʝʥʠʝ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʥʘʚʳʢʘʤʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʠ ʫʤʝʥʠʝ ʨʘʙʦ-

ʪʘʪʴ ʚ ʢʦʤʘʥʜʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʙʫ-

ʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʜʝʣʦʚʳʭ ʠ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ.  
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The personal-professional qualities and professional competencies of university students form 
the subject of this paper. We study the competence models and the personal-business qualities 
of the students of two Instituteôs faculties as well as students participating in project activities 
within the acmeology framework. We describe conditions favourable to developing studentsô 
professional qualities.  
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ʀ. ɹ. ɽʨʫʥʦʚʘ 
ʇʨʠʤʝʥʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʜʠʘʣʦʛʘ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʘʪʝʤʘʪʠʢʠ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʠ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʧʦʟʥʘʚʘ-
ʪʝʣʴʥʦʛʦ ʜʠʘʣʦʛʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ. ʅʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 
ʥʘʫʯʥʦʛʦ ʜʠʘʣʦʛʘ (ʠʟʙʳʪʦʯʥʦʩʪʴ, ʦʪʩʪʨʘʥʸʥʥʦʩʪʴ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʢʨʠʪʠʮʠʟʤ) ʥʝ-
ʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʧʦʠʩʢʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ 
ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʜʝʡ. ʇʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʜʠʘʣʦʛʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʚʳʧʫʩʢʥʠʢʦʚ ʚʳʩʰʝʡ ʰʢʦʣʳ. 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʡ ʜʠʘʣʦʛ, ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘʫʯʥʦʛʦ ʜʠʘʣʦʛʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʤ-
ʧʝʪʝʥʮʠʠ 

 

ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʥʘʫʯʥʦʛʦ ʜʠʘʣʦʛʘ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʚʳʧʫʩʢʥʠ-

ʢʦʚ ʚʳʩʰʝʡ ʰʢʦʣʳ. ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʩʣʦʚʠʷ, ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʥʦʨ-

ʤʳ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʜʠʘʣʦʛʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʠ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ 

ʥʘʫʯʥʦʛʦ ʦʙʱʝʥʠʷ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʚ ʧʨʝ-

ʧʦʜʘʚʘʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʩʚʷʟʘʥʘ ʩ ʦʙʩʫʞʜʝʥʠʝʤ ʠ ʧʦʠʩʢʦʤ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝ-

ʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʪʨʝʙʦʚʘʥʠʝʤ, ʦʙʦʩʥʦʚʘʥʠʡ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʡ, ʫʯʸʪʦʤ ʚʩʝʭ ʥʘ-

ʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʧʘʨʘʤʝʪʨʦʚ.  

ɺʦʟʨʘʩʪʘʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʜʠʘʣʦʛʫ ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʚʷʟʘʥʦ ʩ ʨʝʚʦʣʶʮʠʦʥ-

ʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ. ɼʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʩʧʝʮʠʘʣʠʩʪʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʘʫʯʥʳʡ ʜʠʘʣʦʛ 

ï ʵʪʦ ʪʘʢʦʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʦʙʱʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʤʝʥ ʤʥʝʥʠʷʤʠ ʩʦʚʝʨʰʘʝʪʩʷ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ [1]. ɺʘʞʥʝʡʰʠʝ ʥʦʨʤʳ ʥʘʫʯʥʦʛʦ ʜʠʘ-

ʣʦʛʘ (ʠʟʙʳʪʦʯʥʦʩʪʴ, ʦʪʩʪʨʘʥʸʥʥʦʩʪʴ, ʢʨʠʪʠʮʠʟʤ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ [1]) ʧʦʣʝʟʥʦ ʠʟʫʯʘʪʴ 

ʠ ʧʨʠʤʝʥʷʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʠʘʣʦʛʘ ʷʚʣʷʝʪʩʷ ʚʳʜʚʠʞʝʥʠʝ ʝʛʦ ʪʝʤʳ. ɽʛʦ 

ʫʯʘʩʪʥʠʢʠ ʜʦʣʞʥʳ ʦʩʦʟʥʘʚʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʦʙʣʝʤʳ. ʏʸʪʢʘʷ ʠ ʷʩ-

ʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʞʠʚʦʩʪʴ ʜʠʘʣʦʛʘ, ʨʘʩʰʠʨʝ-

ʥʠʝ ʢʨʫʛʘ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ.  

ɼʨʫʛʠʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʠʘʣʦʛʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʙʩʪʘʥʦʚʢʠ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʫʯʘʩʪʥʠʢʘʤ ʚʳʩʢʘʟʳʚʘʪʴ ʥʦʚʳʝ ʩʫʞʜʝʥʠʷ ʠ ʩʦʟ-

ʜʘʩʪ "ʢʣʠʤʘʪ" ʜʠʘʣʦʛʘ. 

ʇʨʠʤʝʥʠʤ ʥʦʨʤʘʪʠʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʠʟʙʳʪʦʯʥʦʩʪʠ, ʦʥʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠ-

ʚʣʝʯʝʥʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʦʤʧʝʪʝʥʪʥʳʭ ʫʯʘʩʪʥʠʢʦʚ. ʏʝʤ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʪʫʜʝʥ-

ʪʦʚ ʫʜʘʸʪʩʷ ʚʦʚʣʝʯʴ ʚ ʚʳʩʪʫʧʣʝʥʠʷ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʫʞʜʝʥʠʷʤʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʰʘʥʩʦʚ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʧʦʥʷʪʥʦʝ ʚʩʝʤ.  

ʆʙʩʫʞʜʝʥʠʷ ʠʜʫʪ ʫʩʧʝʰʥʝʝ, ʢʦʛʜʘ ʝʛʦ ʫʯʘʩʪʥʠʢʠ ʫʤʝʶʪ ʚʩʪʘʪʴ ʚʳʰʝ ʩʦʙʩʪ-

ʚʝʥʥʦʛʦ ʤʥʝʥʠʷ, ʩʧʦʩʦʙʥʳ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʝʛʦ ʩʦ ʩʪʦʨʦʥʳ ʠ ʫʚʠʜʝʪʴ ʧʨʝʠʤʫʱʝʩʪ-

ʚʘ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦʝ 

ʪʨʝʙʦʚʘʥʠʝ ʦʪʩʪʨʘʥʸʥʥʦʩʪʠ. 
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ʅʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʨʝʰʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʨʘʤʢʘʭ 

ʧʨʝʜʤʝʪʘ "ʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ" ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʘʚʥʠʪʝʣʴ-

ʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ɼʘʣʘʤʙʝʨʘ ʠ ʌʫʨʴʝ [2]. ʆʙʘ ʩʧʦʩʦʙʘ ʧʨʠʥʮʠ-

ʧʠʘʣʴʥʦ ʨʘʚʥʦʩʠʣʴʥʳ. ʄʝʪʦʜ ʌʫʨʴʝ ʦʙʣʘʜʘʝʪ ʛʣʫʙʦʢʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʦʜʝʨʞʘʪʝʣʴ-

ʥʦʩʪʴʶ, ʥʦ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʦʪ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʛʦʨʘʟʜʦ ʩʣʦʞʥʝʝ, ʯʝʤ ʚ 

ʤʝʪʦʜʝ ɼʘʣʘʤʙʝʨʘ. ʄʝʪʦʜ ɼʘʣʘʤʙʝʨʘ ʚʳʛʣʷʜʠʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʳʯʠʩʣʝʥʠʡ, ʥʦ ʢʨʘʝʚʳʝ ʟʘʜʘʯʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʫʩʧʝʰ-

ʥʦ ʨʝʰʘʶʪʩʷ ʤʝʪʦʜʦʤ ʌʫʨʴʝ. ɼʠʘʣʦʛ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʠʪʴ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʦʚ, ʥʦ ʠ ʟʘʢʨʝʧʠʪʴ ʧʦʥʠʤʘʥʠʝ ʩʘʤʠʭ ʤʝʪʦʜʦʚ, 

ʟʥʘʥʠʷ ʢʨʘʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʚʦʣʥʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʥʘʫʯʠʪʴʩʷ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʤʝʪʦ-

ʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ʅʦʨʤʘʪʠʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢʨʠʪʠʮʠʟʤʘ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʙʦʨʘ ʤʥʝʥʠʡ. 

ʏʠʩʣʦ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʦʢʨʘʱʘʝʪʩʷ ʟʘ ʩʯʸʪ ʛʨʫʧʧʠʨʦʚʢʠ, ʚʳʜʝʣʝʥʠʷ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʠʩʢʘ ʠ ʦʪʙʨʘʩʳʚʘʥʠʷ ʷʚʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ.  

ʅʘʢʦʥʝʮ, ʨʘʟʚʠʪʠʝ ʜʠʘʣʦʛʘ ʠʜʸʪ ʧʫʪʸʤ ʩʦʨʝʚʥʦʚʘʥʠʷ ʠʜʝʡ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ 

ʪʝʭ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʴʰʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʥʷʪʥʦʩʪʴʶ ʠ ʦʙʦʩʥʦ-

ʚʘʥʥʦʩʪʴʶ. ʏʝʤ ʙʦʣʝʝ ʫʯʘʩʪʥʠʢʠ ʩʧʦʩʦʙʥʳ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʚʦʝʡ ʧʨʝʜʫʙʝʞʜʸʥʥʦʩʪʠ, 

ʣʠʯʥrʭ ʩʪʝʨʝʦʪʠʧʦʚ, ʯʝʤ ʙʦʣʝʝ ʦʥʠ ʦʙʲʝʢʪʠʚʥʳ, ʪʝʤ ʫʩʧʝʰʥʝʝ ʨʝʟʫʣʴʪʘʪ. ɺʩʸ ʵʪʦ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʪʨʝʙʦʚʘʥʠʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ʂʨʦʤʝ ʚʳʧʦʣʥʝʥʠʷ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʘʫʯʥʦʤʫ ʜʠʘʣʦʛʫ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʩɹʷ 

ʢ ʚʥʫʪʨʝʥʥʝʡ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʜʠʘʣʦʛ, ʪʦ ʝʩʪʴ, ʚ ʠʜʝʘʣʝ, ʦʪ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʪʨʝʙʫʝʪʩʷ 

ʥʝ ʧʦʚʪʦʨʝʥʠʝ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʚ, ʘ ʧʦʠʩʢ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʥʦʚʳʭ ʠʜʝʡ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʫʯʥʦʛʦ ʜʠʘʣʦʛʘ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʣʫʯʝʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʥʝʟʘʚʠ-

ʩʠʤʦʛʦ ʩʧʦʩʦʙʘ ʤʳʰʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʚʥʠʤʘʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʠ 

ʘʥʘʣʠʟʝ ʦʙʦʩʥʦʚʘʥʠʡ. ʕʬʬʝʢʪʠʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦ-

ʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʚʦʨ-

ʯʝʩʢʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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ɽ. ɺ. ʉʘʬʦʥʦʚʘ, ʇ. ɸ. ʈʘʩʪʦʨʛʫʝʚʘ, ʊ. ɸ. ɸʣʠʝʚ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʨʦʜʥʦʛʦ  
ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʚʳ-
ʧʫʩʢʥʠʢʦʚ ʚʫʟʘ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 
ʩʠʩʪʝʤʘ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʬʦʨʤʠʨʦʚʘʥʥʦ-
ʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʦ ʩʪʘʞʝʤ ʪʨʠ ʠ ʜʝʩʷʪʴ ʣʝʪ ʠ 
ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

 

ʆʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʟʘʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʝʝ ʠʟʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ. 

ʋʧʨʘʚʣʝʥʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ï ʦʙʷʟʘʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʣʶʙʦʛʦ ʨʫʢʦʚʦʜʠʪʝ-

ʣʷ. ʋʩʧʝʰʥʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ, 

ʩʦʟʥʘʥʠʷ ʫʨʦʚʥʷ ʣʠʯʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʟʥʘʢʦʤ-

ʩʪʚʘ ʩ ʢʦʥʮʝʧʮʠʝʡ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʩʦʟʜʘʥʠʝ ʫ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʤʦʪʠʚʘʮʠʠ ʥʝʧʨʝʨʳʚʥʦʡ ʩʘʤʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʧʨʘʚ-

ʣʝʥʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ï ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʣʠʯʥʦʩʪʥʦʝ ʢʘʯʝʩʪʚʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʛʦʪʦʚʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʢ ʨʝʰʝʥʠʶ ʫʧʨʘʚ-

ʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝʤ ʨʦʣʠ ʪʝʦʨʠʠ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ, ʫʤʝʥʠʝʤ ʚʳʷʚʣʷʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʯ-

ʥʦʩʪʠ ʠ ʫʯʠʪʳʚʘʪʴ ʠʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʟʥʘʥʠʝʤ ʠ ʫʩʚʦʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ (ɸʉʂʄ) [3]. 

ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʧʠʩʴ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʠʭ ʠʟ-

ʚʣʝʯʝʥʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. 

ɺʘʞʥʦ ʚʳʜʝʣʠʪʴ ʤʦʜʫʣʴ "ʄʦʜʝʣʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ", ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʦʜʝ-

ʣʠ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʤʦʜʫʣʴ "ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʩʧʦ-

ʩʦʙʥʦʩʪʠ", ʩʦʜʝʨʞʘʱʠʡ ʤʝʪʦʜʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʠʣʷ ʨʫʢʦʚʦʜʩʪʚʘ, ʮʠʢʣʘ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʫʤʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʝʛʦ ʜʝʣʦʚʳʭ ʠ 

ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʠ ʜʨ. [1]. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʦʪʢʨʳʪʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʠʢ ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ. 

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʟʚʦʣʠʣ 

ʥʘʤ ʚʳʜʝʣʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. 
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ʉʦʛʣʘʩʥʦ ɺ.ʅ. ʉʦʬʴʠʥʦʡ ʠ ɸ.ʉ. ɹʘʣʘʩʘʥʷʥʫ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʥʫʶ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʠʯʥʦʩʪʠ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʜʝʣʦʚʳʭ ʠ 

ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ), ʧʦʢʘʟʳʚʘʶʱʫʶ ʚʣʘʜʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʤʝ-

ʪʦʜʘʤʠ ʨʝʰʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʶ-

ʱʫʶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ [2]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʠ ʢʦʤʧʝʪʝʥʮʠʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ:  

1) ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ; 2) ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʠ, ʜʝʣʦ-

ʚʳʝ ʠ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ɹʳʣʘ ʚʳʜʝʣʝʥʘ ʩʣʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʵʣʝ-

ʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʡ.  

ɸʥʘʣʠʟ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ (ɸ. ɸ. ɼʝʨʢʘʯ, ʅ. ɺ. ʂʫʟʴʤʠʥʘ, ɼʞ. ʈʘʚʝʥ, ɺ. ʅ. ʉʦʬʴʠʥʘ,  

ɺ. ʄ. ʊʘʥʘʝʚ ʠ ʜʨ.), ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʥʫʶ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟʚʠ-

ʚʘʶʱʫʶʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʠʯʥʦʩʪʠ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʜʝʣʦʚʳʭ ʠ ʣʠʯʥʦʩʪʥʳʭ 

ʢʘʯʝʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ) [3], [4]. 

ʂʦʤʧʦʥʝʥʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ: ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ; ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ; ʘʫ-

ʪʦʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ; ʘʢʤʝʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ; ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ; ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ; ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. 

ʂʘʞʜʳʡ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʣʝʤʝʥʪʳ (ʢʦʤʧʝʪʝʥʮʠʠ), ʠʟ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʣʶʙʘʷ ʤʦʜʝʣʴ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷ. ʄʦʜʝʣʴ ʢʦʤʧʝ-

ʪʝʥʮʠʡ ʠʤʝʝʪ ʛʠʙʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʷ.  

ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ï 

ʟʥʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʤʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʠʭ 

ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʚʘʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʷ. 

ʄʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʡ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʘʜʨʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ (ɸʉʂʄ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʩ ʨʘʟʣʠʯʥʳʤ ʩʪʘʞʝʤ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (3 ʠ 10 ʣʝʪ, 80 ʨʝʩʧʦʥʜʝʥʪʦʚ) ʠ ʩʪʫʜʝʥʪʳ ʬʘʢʫʣʴʪʝʪʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (86 ʨʝʩʧʦʥʜʝʥʪʦʚ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩ ʦʧʳʪʦʤ ʨʘʙʦʪʳ 

ʙʦʣʝʝ 10 ʣʝʪ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʥʘʭʦʜʷʪʩʷ ʪʘʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ ʢʘʢ: ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʢʘʯʝʩʪʚʦ, ʚʣʘʜʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʦʨʜʠʥʘʮʠʷ, ʨʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ, ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. 
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ɼʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʤʝʥʝʝ ʪʨʝʭ ʣʝʪ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 

ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʩʘʤʦʨʘʟʚʠʪʠʝ ʠ ʧʦʩʪʦʷʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʛʠʙʢʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ. 

ʋ ʩʪʫʜʝʥʪʦʚ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʚʠʪʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʝʪʝʥʮʠʠ: ʛʠʙʢʦʩʪʴ ʧʦʚʝ-

ʜʝʥʠ̫, ʘʜʘʧʪʠʚʥʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ, ʤʝʞʣʠʯʥʦʩʪʥʦʝ ʦʙʱʝʥʠʝ, ʚʣʘʜʝ-

ʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʠʥ-

ʥʦʚʘʮʠʦʥʥʦʩʪʴ, ʦʪʥʦʰʝʥʠʝ ʢ ʥʦʚʦʤʫ. 
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Dynamics of managers and university graduates professional merits development is analyzed. 
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compared. 

Professional merits, management competence 

 

 

ɽ. ʇ. ɼʘʚʠʜʶʢ, ʉ. ʌ. ɼʘʚʠʜʶʢ 
ɸʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʇʨʠʚʝʜʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʯʘʩʪʠʷ ʚʫʟʦʚʩʢʠʭ 
ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ 2006-2014 ʛʦʜʳ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʪʫʜʝʥʪʳ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ, ʠʥʜʠʢʘʪʦʨʳ ʥʘʫʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

 

ʇʨʠʦʙʱʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ï ʦʜʠʥ ʠʟ ʚʘʞ-

ʥʝʡʰʠʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʦʪʙʦʨʘ ʪʘʣʘʥʪʣʠʚʦʡ ʤʦʣʦʜʝʞʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ ʫ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, 
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ʟʥʘʯʝʥʠʝ. ʈʦʣʴ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʦʙʱʝʩʪʚ ʚ ʚʫʟʘʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦ-
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ʤʫʥʠʢʘʙʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʠʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʢʦʣʣʝʢʪʠʚʝ ʠ ʩʦʟ-

ʜʘʝʪ ʧʨʦʯʥʫʶ ʙʘʟʫ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫ ʙʫʜʫʱʠʭ 

ʤʝʥʝʜʞʝʨʦʚ ï ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚ. ɺ 2014 ʛ. ʢ ʚʳʧʦʣʥʝʥʠʶ ʥʘʫʯʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʦʢʦʣʦ 600 ʪʳʩ. ʩʪʫʜʝʥʪʦʚ ʦʯʥʦʡ ʬʦʨ-

ʤʳ ʦʙʫʯʝʥʠʷ, ʪʨʝʪʴ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ.  

ʅʘʠʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʫʯʘʩʪʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʝ ʦʪʣʠʯʘʣʠʩʴ ʚʫʟʳ ʉʠʙʠʨʩʢʦʛʦ ʠ ʇʨʠʚʦʣʞʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ. ʆʜʥʘ 

ʠʟ ʧʨʠʯʠʥ ï ʢʘʨʴʝʨʥʘʷ ʤʦʪʠʚʘʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʦʙʫʯʝʥʠʝ ʚʥʝ ʢʨʫʧʥʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʤʝʛʘʧʦʣʠʩʦʚ. ʈʦʩʩʠʷ ʢʘʢ ʠ ʚʩʝ ʩʪʨʘʥʳ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʤʠ-

ʛʨʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʛʜʘ ʧʦʪʦʢ ʦʜʘʨʝʥʥʦʡ ʤʦʣʦʜʝʞʠ ʥʘʧʨʘʚ-

ʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʚʝʜʫʱʠʭ ʠ ʭʦʨʦʰʦ ʦʩʥʘʱʝʥʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, 

ʛʜʝ ʠʤʝʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʪʘʢʦʛʦ ʫʨʦʚʥʷ. ʆʥʠ ʚʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʘʢʪʠʚʥʳ, ʛʦʪʦʚʳ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʧʦ 

ʜʦʩʪʠʞʝʥʠʶ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʮʝʣʝʡ, ʯʝʤ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʙʫʯʘʶʱʠʭʩʷ, ʠʟ ʥʠʭ ʞʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʥʪʠʥʛʝʥʪʘ ʞʝʣʘʶʱʠʭ ʧʦʣʫʯʠʪʴ ʠʣʠ ʧʨʦʜʦʣ-

ʞʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ ʨʫʙʝʞʦʤ. 

ɺ 2014 ʛ. 70,8 ʪʳʩʷʯ ʩʪʫʜʝʥʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʧʨʦʝʢʪʦʚ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʢʦʥʢʫʨʩʘʭ 

ʥʘ ʣʫʯʰʫʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʘ 4,6 ʪʳʩʷʯ ʧʨʦʝʢʪʦʚ ʠ ʨʘʙʦʪ ʧʦʣʫ-

ʯʠʣʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʚʠʜʝ ʛʨʘʥʪʦʚ. ʉʪʫʜʝʥʪʳ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʶʪʩʷ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʚ ʩʦʩʪʘʚʝ ʚʨʝʤʝʥʥʳʭ ʪʚʦʨʯʝʩʢʠʭ 

ʢʦʣʣʝʢʪʠʚʦʚ. ʆ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʘʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʛʦʚʦʨʠʪ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩ ʫʯʘʩʪʠʝʤ ʩʪʫʜʝʥʪʦʚ ʧʦʜʘʥʦ 2,3 ʪʳʩʷʯʠ ʟʘʷʚʦʢ ʥʘ ʦʙʲʝʢʪʳ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʦʜʘʥʦ 32 ʣʠʮʝʥʟʠʠ, ʠʟ ʥʠʭ 12 ʠʟ ʚʫʟʦʚ ʉʠʙʠʨʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʚ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʫʜʝʥʪʘʤ ʚʫʟʦʚ ʇʨʠʚʦʣʞʩʢʦʛʦ, ʎʝʥʪʨʘʣʴʥʦʛʦ, ʖʞʥʦ-

ʛʦ ʠ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ-

ʫʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ. ʇʦʢʘʟʘʪʝʣʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʭʨʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʙʲʝʢʪʳ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʩʪʫʜʝʥʪʘʤʠ ʚʫʟʦʚ ʜʘʥ-

ʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ, ʧʨʝʚʳʰʘʶʪ ʩʨʝʜʥʠʝ ʧʦ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ. ʌʠʢʩʠʨʫʝʤʦʝ 

ʦʪʩʪʘʚʘʥʠʝ ʚʫʟʦʚ ʄʦʩʢʚʳ ʷʚʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, 

ʧʦʩʢʦʣʴʢʫ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʉʝʚʝʨʦ-

ʂʘʚʢʘʟʩʢʦʛʦ ʠ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ.  

ɿʘ 2014 ʛ. ʩʪʫʜʝʥʪʘʤʠ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ 216,4 ʪʳʩʷʯʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, 

ʯʪʦ ʥʘ 4.4% ʙʦʣʴʰʝ, ʯʝʤ ʟʘ ʧʨʝʜʳʜʫʱʠʡ ʛʦʜʦʚʦʡ ʧʝʨʠʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ 7,7 ʪʳʩʷʯ 

ʠʟʜʘʥʦ ʟʘ ʨʫʙʝʞʦʤ. ʉʪʫʜʝʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʚʳʩʪʘʚʢʘʭ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ 27 

ʪʳʩʷʯ ʵʢʩʧʦʥʘʪʦʚ [1, ʉ.163, 165]. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʧʫʙʣʠʢʘʮʠʡ, ʧʨʠʭʦʜʷʱʠʡʩʷ 

ʥʘ 100 ʩʪʫʜʝʥʪʦʚ ʧʦ ʚʫʟʘʤ ʎʝʥʪʨʘʣʴʥʦʛʦ, ʋʨʘʣʴʩʢʦʛʦ ʠ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢ-

ʨʫʛʦʚ ʧʨʝʚʳʰʘʣ ʩʨʝʜʥʠʡ ʧʦ ʚʫʟʘʤ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʙʝʟ ʫʯʘʩʪʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʚʫʟʦʚ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 100 ʯʝʣʦʚʝʢ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦ 

ʚʫʟʘʤ ʚʩʝʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ. ʍʦʪʷ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʜʘʥ-

ʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʩʪʫʜʝʥʪʳ ʚʫʟʦʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʠʤ ʥʝʤʥʦʛʦ ʫʩʪʫʧʘʶʪ ʩʪʫʜʝʥʪʳ 
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ʚʫʟʦʚ ʋʨʘʣʴʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʛʦʨʦʜʘ ʄʦʩʢʚʳ. ɸʢʪʠʚʥʦʩʪʴ ʫʯʘʩʪʠʷ ʚ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʧʨʝʦʙʣʘʜʘʣʘ ʚ ʚʫʟʘʭ ʖʞʥʦʛʦ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ, ʧʨʘʚʜʘ ʠ ʟʜʝʩʴ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʙʳʣʠ ʚʫʟʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɽʩʣʠ ʚ ʩʣʫʯʘʷʭ ʩ ʖʞʥʳʤ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʤ ʬʝ-

ʜʝʨʘʣʴʥʳʤʠ ʦʢʨʫʛʘʤʠ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʤʦʪʠʚʘʮʠʝʡ ʩʪʫʜʝʥʪʦʚ 

(ʧʨʦʷʚʠʪʴ ʩʝʙʷ, ʧʨʦʙʠʪʴʩʷ) ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʫʩ-

ʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʢʦʥʬʝʨʝʥʮʠʡ, ʪʦ ʚʫʟʳ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʪʨʘʜʠʮʠʦʥʥʦ ʙʦʣʝʝ ʘʢʪʠʚʥʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʤʦʣʦʜʝʞʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ, ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʇʦʩʣʝʜʥʠʝ ʧʦʣʴʟʫʶʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʠ ʧʨʠʚʣʝʢʘʶʪ ʫʯʘʩʪʥʠʢʦʚ 

ʯʘʩʪʠʯʥʦ ʟʘ ʩʯʝʪ ʢʫʣʴʪʫʨʥʦʡ ʯʘʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʢʦʥʬʝʨʝʥʮʠʷʭ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʫʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʟʘ 2006ï2014 ʛʛ. [2, ʩ.55; 3], 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʝʥʜʝʥʮʠʶ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʫʯʘʩʪʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʚʫʟʘʭ ʚʩʝʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʥʝʩʦʤʥʝʥʥʦ ʧʨʷʤʦʝ ʩʣʝʜʩʪ-

ʚʠʝ ʥʘʮʝʣʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʘʢʪʠʚʥʫʶ ʚʦʩʧʠ-

ʪʘʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʚʳʷʚʣʝʥʠʝ ʩʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʦʜʘʨʝʥʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ ʣʠʯ-

ʥʦʩʪʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʉʣʝʜʫʝʪ ʩʦʛʣʘʩʠʪʴʩʷ, ʯʪʦ ʦʜʘʨʝʥʥʳʝ, ʤʦʪʠʚʠʨʦʚʘʥʥʳʝ ʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʫʜʝʥʪʳ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʷʚʣʷʶʪ ʠʥʪʝʨʝʩ ʢ ʥʝʡ ʥʘ ʧʦʩʣʝʜʥʠʭ ʢʫʨʩʘʭ 

ʦʙʫʯʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ, ʥʦ ʠ ʩ ʟʘʛʨʫ-

ʞʝʥʥʦʩʪʴʶ ʫʯʝʙʥʳʭ ʛʨʘʬʠʢʦʚ ʪʝʢʫʱʠʤʠ ʟʘʜʘʥʠʷʤʠ, ʢʫʨʩʦʚʳʤʠ ʨʘʙʦʪʘʤʠ ʠ ʧʨʦʝʢ-

ʪʘʤʠ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʨʨʝʢʪʠʚʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʚʩʝʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫ-

ʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʢʘʩʘʶʱʠʝʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʩʝʤʠʥʘʨʦʚ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʷʤ, ʫʞʝ ʥʘ ʧʝʨʚʳʭ ʢʫʨʩʘʭ ʤʦʛʫʪ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʳʧʦʣʥʷʪʴ 

ʢʦʣʣʝʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʧʦ ʤʘʨʢʝʪʠʥʛʦʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʨʳʥʢʘ, ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʟʘʥʠʤʘʪʴʩʷ ʧʦ-

ʠʩʢʦʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʜʛʦʪʦʚʢʦʡ ʦʙʟʦʨʦʚ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʘʢʪʫʘʣʴ-

ʥʳʤ ʧʨʦʙʣʝʤʘʤ ʵʢʦʥʦʤʠʢʠ. ʆʩʥʦʚʥʳʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʤʦʣʦʜʝʞʠ 

ʜʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʦʥʠ ʜʦʣʞʥʳ ʧʨʠʦʙʨʝʪʘʪʴ ʚ ʭʦʜʝ ʧʝʨʠʦʜʠ-

ʯʝʩʢʠʭ ʦʙʩʫʞʜʝʥʠʡ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚ ʩʦʩʪʘ-

ʚʝ ʧʦʜʦʙʥʳʭ ʚʨʝʤʝʥʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʚʳʢ ʫʯʘʩʪʠʷ ʚ 

ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʚ ʩʦʩʪʘʚʝ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʨʫʧʧ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʠʪ ʰʠʨʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʥʘʠʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʭ ʠ ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʚ 

ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʘʩʧʠʨʘʥʪʘʤʠ, ʤʘʛʠʩʪʨʘʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʩʝʤʠʥʘʨʦʚ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʜʠʩʮʠʧ-

ʣʠʥ (ʥʘʧʨʠʤʝʨ, ʚ ʦʙʣʘʩʪʠ ʤʘʨʢʝʪʠʥʛʘ, ʤʝʥʝʜʞʤʝʥʪʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʪʨʝʙʫʝʪ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʯʠʩ-

ʪʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʠʩʢʫʩʩʠʡ ʠ ʢʦʣʣʦʢʚʠʫʤʦʚ, ʘʥʘʣʠʟʠʨʫʶʱʠʭ 

ʠ ʦʮʝʥʠʚʘʶʱʠʭ ʦʧʳʪ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ.  



 

 

77 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ʅʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʫʟʦʚ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʌ 2014./ʧʦʜ ʨʝʜ. ʆ.ɸ. ʃʘʜʥʦʛʦ.-ʉʇʙ.: ɻʆʋ ɺʇʆ ʉʇʙɻʕʊʋ çʃʕʊʀè, 2015. 214 ʩ. 
2. ʅʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʫʟʦʚ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʌ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʟʘ 2006-2013 ʛʛ. ʉʇʙ.: ɻʆʋ ɺʇʆ ʉʇʙɻʕʊʋ çʃʕʊʀè, 
2014. 76 ʩ. 

3. ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 2014.: ʉʪʘʪ. ʩʙ. ï ʄ.: ʅʀʋ "ɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦ-
ʥʦʤʠʢʠ", 2014. 454 ʩ. 

 

Saint Petersburg State University, Saint Petersburg, Russia 

There are the generalized results of the statistical analysis of the R&D"s activity of students in 
the Russian universities for 2006-2014 years. 
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ɽ. ʉ. ʅʦʚʠʢʦʚʘ, ɽ. ʉ. ʌʝʜʦʪʦʚ 
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ ʧʦ ʘʥʘʣʠʟʫ ʦʙʨʘʟʦʚ  
ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʳ ʘʥʘʣʠʟʘ VOLATILITY 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʘʥʘʣʠʟʫ ʜʘʤʧʦʚ ʦʧʝʨʘʪʠʚʥʦʡ 
ʧʘʤʷʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʠʟʫʯʘʶʱʠʭ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʨʝʜʦʥʦʩ-
ʥʦʛʦ ʢʦʜʘ, ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʨʝʚʝʨʩ-ʠʥʞʠʥʠʨʠʥʛʘ. ɺʳʧʦʣʥʷʷ ʧʨʘʢʪʠʯʝ-
ʩʢʠʝ ʨʘʙʦʪʳ, ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
ʘʥʘʣʠʟʘ ʜʘʤʧʦʚ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʫʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ, 
ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʘʣʴʥʳʭ ʠʥʮʠʜʝʥʪʦʚ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ.  

ʊʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ, ʘʥʘʣʠʟ ʜʘʤʧʦʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʠʥʮʠʜʝʥʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʨʝʜʘ 
ʘʥʘʣʠʟʘ Volatility 

 

ʉʧʦʩʦʙʥʦʩʪʴ ʚʳʷʚʣʷʪʴ ʢʠʙʝʨ-ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʥʮʠʜʝʥʪʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʚʳʢʦʚ ʜʣʷ ʤʥʦʛʠʭ ʧʨʦʬʝʩʩʠʡ ï 

ʩʠʩʪʝʤʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝ-

ʪʝʡ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʨʠʤʠʥʘʣʠ-

ʩʪʠʢʝ ʠ ʪ.ʜ.  

ɺ ʤʘʛʠʩʪʝʨʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʨʘʤʢʘʭ ʝʚʨʦʧʝʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʝʢ-

ʪʘ ENGENSEC [1], ʚʢʣʶʯʝʥʘ ʜʠʩʮʠʧʣʠʥʘ "ʂʦʤʧʴʶʪʝʨʥʘʷ ʢʨʠʤʠʥʘʣʠʩʪʠʢʘ" (Digital 

Forensics). ʄʥʦʛʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʠʥʮʠʜʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ 

ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʦʧʳʪʘ ʧʦ ʨʘʙʦʪʝ ʩ ʘʨʪʝʬʘʢʪʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ (ʆʇ) ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʧʦʯʠʪʘʷ ʨʘʙʦʪʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦ-

ʜʘʤʠ ʘʥʘʣʠʟʘ ʩʦʙʳʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʝʪʝʚʦʛʦ ʪʨʘ-

ʬʠʢʘ, ʩʠʩʪʝʤʥʳʭ ʣʦʛʦʚ, ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ʆʇ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ ʮʝʥʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ, ʝʝ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʦʝʜʠʥʠʪʴ ʚʦʝʜʠ-

ʥʦ ʨʘʟʣʠʯʥʳʝ ʘʨʪʝʬʘʢʪʳ, ʚʳʷʚʣʝʥʥʳʝ ʨʘʥʝʝ, ʜʦʧʦʣʥʠʚ ʠʭ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʳ ʪʦʣʴʢʦ ʠʟ ʦʙʨʘʟʦʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ [2]. ɺ ʥʘʩʪʦʷʱʝʤ ʜʦʢ-

ʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʙʨʘʟʦʚ ʦʧʝʨʘʪʠʚ-
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ʥʦʡ ʧʘʤʷʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʳ ʘʥʘʣʠʟʘ Volatility [3]. ɼʘʥʥʳʡ 

ʧʨʘʢʪʠʢʫʤ ʤʦʞʝʪ ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ ʮʠʢʣ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ "ʄʝʪʦ-

ʜʳ ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʚʠʨʫʩʦʣʦʛʠʷ", "ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ", ʨʘʟʜʝʣʦʚ ʜʠʩʮʠʧʣʠʥ ʀʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʠ ʩʝʪʠ, ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ, 

ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʉʨʝʜʘ ʘʥʘʣʠʟʘ Volatility ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʘʥʜʘʨ-

ʪʦʤ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʤʧʦʚ ʧʘʤʷʪʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʝʤʫʶ ʢʦʣʣʝʢʮʠʶ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ Python ʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʝʤʳʭ ʧʦ ʣʠʮʝʥʟʠʠ GNU GPL 2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʘ Volatility ʤʦʞʝʪ ʙʳʪʴ ʟʘ-

ʧʫʱʝʥʘ ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʠʥʪʝʨʧʨʝʪʘʪʦʨ Python. ʄʦ-

ʜʫʣʴʥʘʷ ʣʝʛʢʦ ʨʘʩʰʠʨʷʝʤʘʷ ʩʠʩʪʝʤʘ ʧʣʘʛʠʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʫʶ ʧʦʜʜʝʨʞʢʫ 

ʘʥʘʣʠʟʘ ʥʦʚʳʭ ʚʝʨʩʠʡ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ ʜʘʤʧʦʚ ʧʘ-

ʤʷʪʠ. ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʵʪʦʛʦ ʧʨʦʝʢʪʘ 

ʩʝʨʴʝʟʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʢʘʢ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʪʘʢ ʠ ʢʨʫʧʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ 

Google, DC3 ʠ ʪ.ʜ. 

ʉʪʨʫʢʪʫʨʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ. 

ʃʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʧʝʨʚʘʷ ʯʘʩʪʴ ï ʪʝʦʨʝʪʠʯʝ-

ʩʢʘʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʶʱʘʷ ʙʘʟʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ; ʠ 

ʚʪʦʨʘʷ ï ʧʨʘʢʪʠʯʝʩʢʘʷ. ɺ ʨʘʤʢʘʭ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʦʚʦʜʷʪʩʷ: ʧʦʩʪʘʥʦʚʦʯʥʦʝ ʟʘʥʷʪʠʝ 

ï ʚʦ ʚʨʝʤʷ ʥʝʛʦ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʨʭʠʪʝʢʪʫʨʳ ʧʝʨʩʦʥʘʣʴʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ (ʇʂ), ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʩʧʝʮʠʘʣʠʩʪʫ ʧʦ ʘʥʘʣʠʟʫ ʜʘʤʧʦʚ ʧʘʤ̫-

ʪʠ; ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʆʉ); ʚʦʧʨʦʩʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʤʷʪʴʶ; ʧʨʦʮʝʩʩʘʤʠ, ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩ-

ʩʤʦʪʨʝʪʴ ʢʣʶʯʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʦʡ ʆʉ, ʜʘʤʧʳ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʧʘʤʷʪʠ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʪʘʢʞʝ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ɺʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʯʘʩʪʠ 

ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʘʥʘʣʠʟʘ ʜʘʤʧʦʚ ʧʘʤʷʪʠ, ʘ ʟʘʪʝʤ, 

ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʡ ʯʘʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ, ʫʯʘʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘ-

ʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʮʠʬʨʦʚʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠʥʮʠʜʝʥʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʭ ʦʙʦʩ-

ʥʦʚʘʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʫʩʚʦʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ 

ʟʘʢʨʝʧʣʝʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ ʜʘʤʧʦʚ ʧʘʤʷʪʠ ʩʦʩʪʦʠʪ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: 1) ʘʥʘʣʠʟ ʟʘʧʫʱʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʷʚʣʝʥʠʝ ʩʢʨʳʪʳʭ ʧʨʦʮʝʩ-

ʩʦʚ; 2) ʘʥʘʣʠʟ ʦʙʲʝʢʪʦʚ, ʦʪʢʨʳʪʳʭ ʧʦʜʦʟʨʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ; 3) ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʩʝʪʝʚʳʭ ʘʨʪʝʬʘʢʪʦʚ; 4) ʧʦʠʩʢ ʧʨʠʟʥʘʢʦʚ ʥʘʣʠʯʠʷ ʨʫʪʢʠʪʦʚ; 5) ʩʦʟʜʘʥʠʝ ʜʘʤ-

ʧʦʚ ʧʘʤʷʪʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʨʘʡʚʝʨʦʚ. ʊʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʬʦʨʤʠʨʦʚʘʣʠ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʘʥʘʣʠʟʘ. ʀʭ ʥʘʟʚʘʥʠʝ ʠ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʦʜʝʨ-

ʞʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 



 

 

79 

ʊʝʤʘ 1. ɹʘʟʦʚʳʝ ʧʨʠʝʤʳ ʨʘʙʦʪʳ ʩʦ ʩʨʝʜʦʡ Volatility. ɺʳʧʦʣʥʷʷ ʵʪʫ ʨʘʙʦʪʫ, 

ʩʪʫʜʝʥʪʳ ʦʩʚʦʷʪ ʙʘʟʦʚʳʝ ʧʨʠʝʤʳ ʨʘʙʦʪʳ ʩʦ ʩʨʝʜʦʡ Volatility, ʠʟʫʯʘʪ ʦʩʥʦʚʥʳʝ ʢʦ-

ʤʘʥʜʳ ʠ ʥʘʩʪʨʦʡʢʠ ʩʨʝʜʳ Volatility. 

ʊʝʤʘ 2. ɸʥʘʣʠʟ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʳ 

ʥʘʫʯʘʪʩʷ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʠʚʷʟʢʫ ʧʨʦʮʝʩʩʘ ʢ ʦʧʨʝʜʝ-

ʣʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʪʘʢʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʧʨʠʚʠʣʝʛʠʡ.  

ʊʝʤʘ 3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʳ ʫʟʥʘʶʪ, 

ʢʘʢ ʧʦʷʚʣʷʶʪʩʷ ʘʨʪʝʬʘʢʪʳ ʚ ʆʇ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʪʝʚʳʭ ʧʦʜʢʣʶʯʝʥʠʡ, ʦʩʚʦʷʪ ʤʝ-

ʪʦʜʠʢʠ ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʢʝʪʦʚ ʠ ʧʦʜʢʣʶʯʝʥʠʡ ʚ ʜʘʤʧʘʭ ʧʘʤʷʪʠ.  

ʊʝʤʘ 4. ɺʳʷʚʣʝʥʠʝ ʨʫʪʢʠʪʦʚ. ʉʪʫʜʝʥʪʳ ʧʦʟʥʘʢʦʤʷʪʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫ-

ʨʘʤʠ ʷʜʨʘ ʆʉ ʠ ʧʨʠʝʤʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʨʫʪʢʠʪʘʤʠ ʜʣʷ ʩʦʢʨʳʪʠʷ ʩʚʦʝʛʦ ʧʨʠ-

ʩʫʪʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ  

ʅʘʩʪʨʦʡʢʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʨʝʜʫ 

ʘʥʘʣʠʟʘ Volatility, ʘ ʪʘʢʞʝ ʨʷʜ ʙʠʙʣʠʦʪʝʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʨʨʝʢʪʥʦʝ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʝ ʝʝ ʧʣʘʛʠʥʦʚ, ʥʘʧʨʠʤʝʨ, ʙʠʙʣʠʦʪʝʢʫ ʧʦ ʜʠʟʘʩʩʝʤʙʣʠʨʦʚʘʥʠʶ Distorm3. 

ʕʪʦʛʦ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʦʜʥʘʢʦ ʧʨʠ ʞʝʣʘʥʠʠ, 

ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʥʘ-

ʧʨʷʤʫʶ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʜʘʤʧʦʚ ʧʘʤʷʪʠ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʱʠʝ ʠʭ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʢʘʢ ʘʥʘʣʠʪʠʢʦʚ, ʥʘʧʨʠʤʝʨ, ʙʠʙʣʠʦʪʝʢʫ YARA ʜʣʷ ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʧʦ 

ʰʘʙʣʦʥʫ. 

ɼʘʤʧʳ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ.  

ɺʘʨʠʘʪʠʚʥʦʩʪʴ ʟʘʜʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘ-

ʟʦʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʠʟʥʘʢʠ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɼʦʩ-

ʪʘʪʦʯʥʦ ʙʦʣʴʰʘʷ ʢʦʣʣʝʢʮʠʷ ʜʘʤʧʦʚ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʘʡʪʝ ʧʨʦʝʢʪʘ Volatility.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ, ʚʳʧʦʣʥʷʷ 

ʢʦʪʦʨʳʡ, ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʘʥʘʣʠʟʘ ʜʘʤʧʦʚ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʫʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʦ ʨʝʰʝʥʠʶ ʟʘ-

ʜʘʯ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʨʝʘʣʴʥʳʭ ʠʥʮʠʜʝʥʪʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  
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ʀ. ʉ. ʂʦʨʩʘʢʦʚ, ʈ. ɺ. ʃʴʚʦʚ, ʅ. ɺ. ʑʫʢʠʥ ʉ. ɸ. ʇʣʘʪʦʥʦʚ 
ʆʙʟʦʨ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʥʜʦʧʨʦʪʝʟʦʚ ʩʫʩʪʘʚʦʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʦʧʝʨʘʮʠʡ ʨʝʚʠʟʠʦʥʥʦʛʦ ʵʥʦʧʨʦʪʝʟʠʨʦʚʘ-
ʥʠʷ,ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʵʥʜʦʧʨʦʪʝʟʠʨʦ-
ʚʘʥʠʷ. 

ʈʝʚʠʟʠʦʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ, ʠʤʧʣʘʥʪ, ʩʫʩʪʘʚ 

 

ʂʘʞʜʳʡ ʛʦʜ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʦʚʦʜʠʪʩʷ ʙʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ ʦʧʝʨʘʮʠʡ ʧʦ ʵʥʜʦ-

ʧʨʦʪʝʟʠʨʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʩʫʩʪʘʚʦʚ (ʂʉ). ʊʦʣʴʢʦ ʚ ʉʐɸ ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʪʩʷ ʙʦ-

ʣʝʝ 600 ʪʳʩ. ʦʧʝʨʘʮʠʡ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʂʉ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʠ ʨʝ-

ʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 300 000 ʦʧʝʨʘʮʠʡ ʚ ʛʦʜ, ʧʨʦʚʦʜʠʪʩʷ ʥʝ ʙʦʣʝʝ 80 000 ʦʧʝʨʘ-

ʮʠʡ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʂʉ. ʂʦʥʩʝʨʚʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʨʳʥʢʘ ʵʥʜʦʧʨʦʪʝ-

ʟʠʨʦʚʘʥʠʷ ʂʉ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʜʦ 8 ʤʣʨʜ. ʨʫʙʣʝʡ ʝʞʝʛʦʜʥʦ, ʩ ʧʝʨʩʧʝʢʪʠ-

ʚʦʡ ʨʦʩʪʘ ʚ 2-3 ʨʘʟʘ ʚ ʙʣʠʞʘʡʰʠʝ 10 ʣʝʪ. ʇʨʦʛʥʦʟʥʘʷ ʝʞʝʛʦʜʥʘʷ ʩʪʦʠʤʦʩʪʴ ʨʳʥʢʘ 

ʵʥʜʦʧʨʦʪʝʟʥʳʭ ʩʠʩʪʝʤ (ʚ ʮʝʥʘʭ 2014 ʛʦʜʘ) ʩʦʩʪʦʚʣʷʝʪ ʦʪ 1,5 ʜʦ 2 ʤʣʨʜ. ʨʫʙʣʝʡ ʚ 

ʛʦʜ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʱʝʡ ʧʨʦʜʦʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ 

ʠ ʯʘʩʪʦʪʘ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝ-

ʩʷʪʠʣʝʪʠʷ ʚ ʩʚʷʟʠ ʩ ʪʝʥʜʝʥʮʠʝʡ ʨʦʩʪʘ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʦʜʠʥʘʤʠʝʡ ʠ ʠʟʙʳ-

ʪʦʯʥʳʤ ʚʝʩʦʤ, ʘ ʪʘʢʞʝ ʩʪʘʨʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʨʦʩʪ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-

ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʫʧʥʳʭ ʩʫʩʪʘʚʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʨʘʯʠ ʚʳʥʫʞʜʝʥʳ ʧʦʜʙʠʨʘʪʴ ʧʘʮʠʝʥʪʫ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦ-

ʜʷʱʠʡ ʪʠʧʦʨʘʟʤʝʨ ʵʥʜʦʧʨʦʪʝʟʘ ʠ ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟ 6-8 ʜʦʩʪʫʧʥʳʭ ʪʠʧʦ-

ʨʘʟʤʝʨʦʚ ʠʟʜʝʣʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʶʪʩʷ ʩʝʨʠʡʥʦ. ʇʨʠ ʵʪʦʤ, 80% ʵʥʜʦʧʨʦʪʝʟʥʳʭ 

ʠʟʜʝʣʠʡ ʷʚʷʶʪʩʷ ʠʤʧʦʨʪʥʳʤʠ ʠ ʘʥʘʣʦʛʦʚ ʚ ʈʌ ʥʝ ʠʤʝʶʪ.ʌʦʨʤʘ ʣʶʙʦʡ ʢʦʩʪʠ ʯʝ-

ʣʦʚʝʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʠ ʣʶʙʘʷ ʧʨʦʝʢʮʠʷ ʢʦʩʪʠ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʫʶ ʢʨʠʚʠʟʥʫ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʵʥʜʦʧʨʦʪʝʟʥʳʭ ʠʟʜʝʣʠʡ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʠʥʝʤʘ-

ʪʠʢʠ ʨʘʙʦʪʳ ʩʫʩʪʘʚʘ ʧʨʠ ʭʦʜʴʙʝ ʠ ʚʳʟʳʚʘʝʪ ʨʘʟʨʫʰʝʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʆʜʥʘʢʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʵʥʜʦʧʨʦʪʝʟʳ ʪʘʟʦʙʝʜʨʝʥʥʳʭ ʩʫʩʪʘʚʦʚ ʠ ʫʪʨʘʯʝʥʥʳʭ ʢʦʩʪʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʪʘʟʦʚʳʭ ʢʦʩʪʝʡ ʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥʘʭ ɽʉ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 3ɼ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 3ɼ ʧʝʯʘʪʠ 

ʧʦʚʨʝʞʜʝʥʥʦʛʦ (ʥʝʜʦʩʪʘʶʱʝʛʦ) ʢʦʩʪʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʦʰʢʦʚ 

ʪʠʪʘʥʦʚʦʛʦ ʩʧʣʘʚʘ, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʙʠʦʩʦʚʤʝʩʪʠʤʳʭ ʧʦʣʠʤʝʨʦʚ. 

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ ʨʝʚʠʟʠʦʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʵʥʜʦʧʨʦʪʝʟʦʚ ʇʨʦʠʟʚʦʜʩʪ-

ʚʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʵʥʜʦʧʨʦʪʝʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1 ʵʪʘʧ ʇʦʣʫʯʝʥʠʝ ʪʦʤʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ ʚ ʚʠʜʝ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ DICOM; 

2 ʵʪʘʧ ʇʦʩʪʨʦʝʥʠʝ 3ɼ ʤʦʜʝʣʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʤʘʩʩʠʚʥʳʭ ʢʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʚʦʟʤʦʞʥʘ ʚʠʨʪʫʘʣʴʥʘʷ ñʨʝʢʦʥ-

ʩʪʨʫʢʮʠʷò ʪʨʝʭʤʝʨʥʦʛʦ ʦʙʲʝʤʘ ʟʜʦʨʦʚʦʡ ʢʦʩʪʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʢʠ-

ʥʝʤʘʪʠʢʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. 
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3 ʵʪʘʧ ʆʧʨʝʜʝʣʝʥʠʝ ʟʦʥʳ (ʫʯʘʩʪʢʘ) ʢʦʩʪʠ, ʪʨʝʙʫʶʱʝʛʦ ʟʘʤʝʥʳ ʠ ʧʦʩʪʨʦʝʥʠʝ 

ʝʛʦ 3ɼ ʤʦʜʝʣʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʪʝʟʘ ʢʦʩʪʠ; 

4 ʵʪʘʧ ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ 3D-ʧʝʯʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʚʳʙʨʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ. 

 

Saint Petersburg Electrotechnical University "LETI", Russia 

The paper describes technologies for procedures in revision arthroplasty, aimed at the use of 
additive techniques.  

Arthroplasty, custom revision component, implant, reconstruction 
 
 

ʀ. ʅ. ɽʣʠʩʝʝʚ, ʀ. ʀ. ɽʣʠʩʝʝʚ 
ɸʣʛʦʨʠʪʤ ʫʪʦʯʥʸʥʥʦʛʦ ʨʘʩʯʸʪʘ ʦʮʝʥʦʢ ʪʨʫʜʥʦʩʪʠ ʟʘʜʘʥʠʡ  
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ 

ʀʥʩʪʠʪʫʪ ʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ 
"ɼʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ", 

ʛ. ʐʘʭʪʳ, ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʈʦʩʩʠʷ 

ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʦʮʝʥʦʢ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʪʨʫʜʥʦʩʪʠ ʟʘ-
ʜʘʥʠʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦ ʜʠʭʦʪʦʤʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ ʦʪʚʝʪʦʚ ɸ =(aij) ʨʘʟ-

ʤʝʨʘ LN , ʫʯʠʪʳʚʘʶʱʠʡ ʚʢʣʘʜ ʟʘʜʘʥʠʡ ʨʘʟʥʦʡ ʪʨʫʜʥʦʩʪʠ ʚ ʧʦʣʫʯʘʝʤʳʝ ʦʮʝʥʢʠ. ʈʘ-

ʙʦʪʘ ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʥʝ-
ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʸʞʥʫʶ ʩʭʦʜʠʤʦʩʪʴ ʠʪʝʨʘʮʠʦʥʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤ. 

ɸʣʛʦʨʠʪʤ, ʜʠʭʦʪʦʤʠʯʝʩʢʘʷ ʤʘʪʨʠʮʘ ʦʪʚʝʪʦʚ, ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʘ, ʪʨʫʜʥʦʩʪʴ ʟʘʜʘ-
ʥʠʷ, ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ, ʠʪʝʨʘʮʠʦʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʯʸʪ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ (ʋʇʉ) ʠ ʫʨʦʚʥʷ 

ʪʨʫʜʥʦʩʪʠ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ (ʠʥʜʠʢʘʪʦʨʦʚ) (ʋʊɿ) ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪ-

ʚʘ (ɼʉ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ [1], [2] ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ (ʘʥʢʝʪʠʨʦʚʘʥʠʷ) ʪʝʩʪʠʨʦʚʘʥʠʷ (ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ). ʆʜʥʠʤ ʠʟ ʩʝʨʴʸʟʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʩʯʸʪʘ ʟʥʘʯʝʥʠʡ ʋʇʉ ip  ʠ ʋʊɿ jq , ʚʦʟ-

ʥʠʢʘʶʱʘʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʚʳʯʠʩʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʙʘʣʣʳ ʩʪʫʜʝʥʪʦʚ iX  ʠ ʟʘʜʘʥʠʡ jY , ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦʤ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʠ ʯʠʩʣʦʤ ʩʪʫʜʝʥʪʦʚ, ʚʝʨʥʦ ʚʳʧʦʣʥʠʚʰʠʭ ʢʦʥʢʨʝʪʥʦʝ ʟʘʜʘ-

ʥʠʝ. ʋʨʦʚʥʠ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʫʨʦʚʥʠ ʪʨʫʜʥʦʩʪʠ ʟʘʜʘʥʠʡ ɼʉ ʧʨʠ ʵʪʦʤ ʥʝ 

ʫʯʠʪʳʚʘʶʪʩʷ. ʀʟ-ʟʘ ʵʪʦʛʦ ʜʚʘ ʩʪʫʜʝʥʪʘ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ ʚʥʦʩʷʪ ʦʜʠ-

ʥʘʢʦʚʳʡ ʚʢʣʘʜ ʚ ʦʮʝʥʢʫ ʋʊɿ, ʘ ʜʚʘ ʟʘʜʘʥʠʷ ʨʘʟʥʦʡ ʪʨʫʜʥʦʩʪʠ ʦʜʠʥʘʢʦʚʦ ʚʣʠʷʶʪ 

ʥʘ ʦʮʝʥʢʫ ʋʇʉ, ʠʩʢʘʞʘʷ ʠʭ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʨʘʩʯʸʪʘ ʦʮʝʥʦʢ ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [3] ʙʳʣʦ ʧʨʝʜ-

ʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʳ ʋʇʉ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ 

ʪʨʫʜʥʦʩʪʝʡ ʚʩʝʭ ʚʝʨʥʦ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʢ ʩʫʤʤʝ ʪʨʫʜʥʦʩʪʝʡ ʚʩʝʭ ʟʘʜʘʥʠʡ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ɼʉ-ʪʝʩʪʘ. ɸ ʚ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʤʝʨʳ ʋʊɿ ï ʦʪʥʦʰʝʥʠʝ 

ʩʫʤʤʳ ʫʨʦʚʥʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʥʝʚʝʨʥʦ ʚʳʧʦʣʥʠʚʰʠʭ ʟʘʜʘʥʠʝ, ʢ ʩʫʤʤʝ 

I. S. Korsakov, R. V. Lvov, N. V. Schukin, S. A. Platonov 
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ʫʨʦʚʥʝʡ ʧʦʜʛʦʪʦʚʢʠ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʚʳʙʦʨʢʠ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʫʯʠʪʳʚʘʝʪʩʷ 

ʚʢʣʘʜ ʟʘʜʘʥʠʡ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʪʨʫʜʥʦʩʪʠ ʠ ʚʢʣʘʜ ʩʪʫʜʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʧʦʣʫʯʘʝʤʳʝ ʦʮʝʥʢʠ. ɽʜʠʥʳʡ ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ 

ʦʮʝʥʦʢ ʋʇʉ ig  (i=1,2,3éé.N) ʠ ʋʊɿ jh  (j=1,2,3,éL) ʩʚʦʜʠʪʩʷ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʤʫ ʧʨʠʤʝʥʝʥʠʶ ʠʪʝʨʘʮʠʦʥʥʳʭ ʚʳʨʘʞʝʥʠʡ: 

 

,,...,2,1,

1

)(

)(

1)(
Ni

h

ha

L

j

k
j

k
j

L

j
ij

k
ig                                          (1)  

 Lj

a

h
N

i

k
j

k
i

N

i
ij

k
j ,...,2,1,

)1(

1

)(

)(

1)1(

g

g

,                                     (2)  

ʛʜʝ ija  ï ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ i-ʤ ʩʪʫʜʝʥʪʦʤ j-ʛʦ ʟʘʜʘʥʠʷ (ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘ-

ʯʝʥʠʷ 0 ʠ 1). ʅʘ ʦʩʥʦʚʝ ʚʳʯʠʩʣʝʥʠʡ ʩʪʨʦʠʪʩʷ ʩʤʝʰʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ  

,...,,,,),(
)2()2()1()1()0()0(

ggg hhh  ʧʨʠʙʣʠʞʝʥʠʡ ʢ ʠʩʢʦʤʳʤ ʚʝʢʪʦʨʘʤ 
*

h  ʠ 
*

g . 

ɺ ʨʘʙʦʪʝ [4] ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʠʭʦʪʦʤʠʯʝ-

ʩʢʠʤ ʤʘʪʨʠʮʘʤ ʦʪʚʝʪʦʚ ɸ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʡ 

(1), (2) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʝʢʪʦʨʦʚ 
)()(

,
kk

h g  ʩʭʦʜʷʪʩʷ ʢ ʠʩʢʦʤʳʤ ʚʝʢʪʦʨʘʤ 
*

h  ʠ 

*
g :  

ï ʤʘʪʨʠʮʘ ɸ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʥʝ ʤʝʥʝʝ ʪʨʸʭ ʨʘʟʣʠʯʥʳʭ ʩʪʦʣʙʮʦʚ;  

ï ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ʚ ʧʦʨʷʜʢʝ ʥʝʫʙʳʚʘʥʠʷ ʩʪʦʣʙʮʦʚʳʭ 

ʩʫʤʤ ʜʣʷ ʣʶʙʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ ʤʝʞʜʫ 

ʩʪʦʣʙʮʘʤʠ ʥʘʡʜʸʪʩʷ ʩʪʨʦʢʘ, ʚ ʢʦʪʦʨʦʡ ʣʝʚʝʝ ʣʠʥʠʠ ʠʤʝʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʥʘ ʝʜʠʥʠ-

ʮʘ, ʘ ʧʨʘʚʝʝ ʣʠʥʠʠ ï ʭʦʪʷ ʙʳ ʦʜʠʥ ʥʦʣʴ. 

ʇʨʠʯʸʤ, ʩʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʘʜʘʥʠʡ ʥʘʯʘʣʴʥʳʭ ʫʩ-

ʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ )1,...,1,1(
)0(

h  ʠʣʠ )1,...,1,1(
)0(

g . 

ʉ ʫʯʸʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ [3, 4] ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʨʘʩ-

ʯʸʪʘ ʫʪʦʯʥʸʥʥʳʭ ʦʮʝʥʦʢ ʋʇʉ ʠ ʋʊɿ ʧʦ ʜʠʭʦʪʦʤʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ ʦʪʚʝʪʦʚ ɸ:  

1). ɿʘʛʨʫʞʘʶʪ ʤʘʪʠʮʫ ɸ ʠ ʧʨʦʚʝʨʷʶʪ ʚʳʧʦʣʥʝʥʠʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʢʨʠʪʝ-

ʨʠʝʚ;  

2). ɽʩʣʠ ʢʨʠʪʝʨʠʠ ʚʳʧʦʣʥʷʶʪʩʷ, ʚʚʦʜʷʪ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ: )1,...,1,1(
)0(

h  

(ʠʣʠ )1,...,1,1(
)0(

g ); 

3). ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠ ̫(1), (2) ʚʳʯʠʩʣʷʶʪ 
)0(

ig  (i= N,1 ), ʟʘʪʝʤ 
)1(

jh  (j= L,1 ); 

4). ʈʘʩʩʯʠʪʳʚʘʶʪ 
)1(

ig , ʟʘʪʝʤ 
)2(

jh , ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ 
)0(

ig  ʠ 
)1(

jh ; 
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5). ʇʨʦʚʝʨʷʶʪ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ g
k

i
k

i
)()1( gg , h

k
j

k
j hh )()1(

, ʛʜʝ 

g  ʠ h  ï ʟʘʜʘʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚʝʢʪʦʨʦʚ 
*

h  ʠ 
*

g . ɽʩ-

ʣʠ ʫʩʣʦʚʠʷ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ, ʧʦʚʪʦʨʷʶʪ ʧ. 4)-5), ʫʚʝʣʠʯʠʚ k ʥʘ ʝʜʠʥʠʮʫ; 

6). ɽʩʣʠ ʦʙʘ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ, ʧʝʨʝʭʦʜʷʪ ʢ ʚʳʯʠʩʣʝʥʠʶ ʩʨʝʜʥʝʢʚʘʜʨʘ-

ʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ  ʦʮʝʥʦʢ )1(k
ig  ʠ 

)1(k
jh  ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʦʮʝʥʦʢ ʧʨʝʜʳʜʫʱʝʡ 

ʠʪʝʨʘʮʠʠ;  

7). ʇʨʦʚʝʨʷʶʪ ʚʳʧʦʣʥʝʥʠʝ ʢʨʠʪʝʨʠʷ ʦʢʦʥʯʘʥʠʷ ʚʳʯʠʩʣʝʥʠʡ .3/  ɽʩʣʠ 

3/ , ʧʦʚʪʦʨʷʶʪ ʮʠʢʣʳ ʚʳʯʠʩʣʝʥʠʡ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʢʨʠʪʝʨʠʡ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣ-

ʥʝʥ.  

8). ʇʦ ʥʘʡʜʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ 
)(

ig  ʠ 
)(

jh  ʨʘʩʩʯʠʪʳʚʘʶʪ ʣʘʪʝʥʪʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʋʇʉ i  ʠ ʋʊɿ jʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ: 

i

i
i

g

g

1
ln , 

j

j
j

h

h

1
ln . 

ʆʮʝʥʠʚʘʶʪ ʧʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʷ ʦʮʝʥʦʢ ʋʇʉ ʠ ʋʊɿ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʠʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʦʡ RUMM2030 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

RUMM Laboratory Pty Ltd, 2007. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
http://www.rummlab.com.au/demo/marmgetstart.pdf 

2. ɽʣʠʩʝʝʚ ʀ.ʅ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʣʛʦʨʠʪʤʘ ʨʘʩʯʸʪʘ ʣʘʪʝʥʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦ-
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ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʨʫʜʥʦʩʪʝʡ ʟʘʜʘʥʠʡ ʠ ʫʨʦʚʥʝʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʪʝʩʪʠʨʦʚʘ-
ʥʠʷ / ʊʨʫʜʳ ʎʝʥʪʨʘ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʚʳʧʫʩʢ 2. ï ʄ: ʇʨʦʤʝʪʝʡ, 1999. ï ʉ. 54ï60.  

4. ʐʨʘʡʬʝʣʴ ʀ.ʉ, ɽʣʠʩʝʝʚ ʀ.ʅ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦ-
ʮʝʩʩʘ ʩʦʚʤʝʩʪʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʨʫʜʥʦʩʪʝʡ ʟʘʜʘʥʠʡ ʠ ʫʨʦʚʥʝʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ // 
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ʉ. ʅ. ɸʙʨʦʩʠʤʦʚ, ʉ. ɸ. ɾʫʣʝʛʘ 
ʄʝʪʦʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ MCAD 

ɹʘʣʪʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɺʦʝʥʤʝʭ" 
ʠʤ. ɼ.ʌ. ʋʩʪʠʥʦʚʘ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 ɺʳʜʝʣʝʥʳ ʙʘʟʦʚʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʆʪʤʝʯʝʥʳ ʬʘʢʪʦʨʳ, 
ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ MCAD, ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʵʩʢʠʟ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʤʦ-
ʜʝʣʠ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʦʡ ʪʝʭʥʠʢʠ ʚʳʜʚʠʛʘʝʪ ʥʦʚʳʝ, 

ʸʱʝ ʙʦʣʝʝ ʞʸʩʪʢʠʝ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɹʦʣʝʝ ʪʦʛʦ ʚʦʧʨʦʩ ʦʩʣʦʞʥʷʝʪʩʷ ʩʣʘʙʦʡ, ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ, ʙʘʟʦʚʦʡ 

ʧʦʜʛʦʪʦʚʢʦʡ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʯʪʦ ʚʳʟʚʘʥʦ ʠʟʚʝʩʪʥʳʤʠ ʠ ʯʘʩʪʦ ʦʙʩʫʞʜʘʝʤʳʤʠ ʧʨʠ-

ʯʠʥʘʤʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘʚʝʨʩʪʚʦʚʘʪʴ ʫʧʫʱʝʥʥʦʝ ʚ 

ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʠ ʟʘʢʣʘʜʳʚʘʪʴ ʦʩʥʦʚʳ ʟʥʘʥʠʡ ʠ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʝʦʤʝʪʨʦ ï ʛʨʘʬʠʯʝʩʢʠʭ ʜʠʩ-

ʮʠʧʣʠʥ, ʬʦʨʤʠʨʫʝʤʳʝ ʜʣʷ ʟʘʜʘʥʠʡ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʨʠʙʣʠʞʝʥʳ ʢ ʨʝʘʣʴʥʳʤ. ɺ ʦʙʣʘʩʪʠ ʙʘʟʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ("ʀʥʞʝʥʝʨʥʘʷ ʛʝʦʤʝʪʨʠʷ", 

"ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ") ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʩʚʦʡʩʪʚʘ ʩ ʚʦʟʤʦʞʥʳʤ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʟʛʦʪʦʚʣʝʥ-

ʥʳʭ ʦʙʨʘʟʮʦʚ ʪʝʭʥʠʢʠ. ɿʘʜʘʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʠʥʞʝʥʝʨʥʦʝ ʪʦʣʢʦʚʘʥʠʝ, ʠ ʥʘʧʨʘʚ-

ʣʝʥʳ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʙʦʣʝʝ ʮʝʣʦʩʪʥʳʭ ʠ ʤʥʦʛʦʵʪʘʧʥʳʭ ʨʝʰʝʥʠʡ ʧʝʨʝʭʦʜʷʱʠʭ 

ʚ ʧʨʦʝʢʪʥʦʝ ʦʙʫʯʝʥʠʝ. ʃʶʙʦʡ ʧʨʦʝʢʪ, ʜʘʞʝ ʯʠʩʪʦ ʠʜʝʦʣʦʛʠʯʝʩʢʠ, ʚʳʟʳʚʘʝʪ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʤʦʙʠʣʠʟʫʝʪ ʠʩʧʦʣʥʠʪʝʣʝʡ.  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʷʚʣʷʷʩʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʩʝʡ ʠʥʞʝʥʝʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʯʠʥʘʝʪ ʥʘʭʦʜʠʪʴ ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʧʦ 

ʧʨʦʝʢʮʠʦʥʥʦʤʫ ʯʝʨʯʝʥʠʶ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ. 

 ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ (3D ï ʤʦʜʝʣʠ), ʫʞʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʚʦʩ-

ʪʨʝʙʦʚʘʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʩʦʝʜʠʥʷʝʤʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ ʜʝʪʘʣʠ, ʩ ʮʝʣʴʶ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʭ ʩʪʦʧʦ-

ʨʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʪʝʨʷʥʥʦʡ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʧʨʠʜʘʥʠʷ ʠʤ ʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [1]. 

ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʜʦʤʳʩʣʠʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʘʣʠʩʴ ʫʥʠʯʪʦʞʝʥʥʳʤʠ ʠʣʠ ʠʤʝʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ. ʊʘʢʘʷ ʨʘʙʦʪʘ 

ʠʤʝʝʪ ʫʞʝ ʠ ʪʚʦʨʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʪʝʨʷʥʥʦʡ ʯʘʩʪʠ ʛʝʦʤʝʪʨʠʠ ʜʝʪʘʣʠ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʧʦʣ-

ʥʦʩʪʴʶ ʚʳʩʪʨʘʠʚʘʝʪ ʮʝʧʦʯʢʫ ʜʝʡʩʪʚʠʡ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʤʝʶʱʝʡʩʷ ʧʨʝʜʳʩʪʦ-

ʨʠʠ (ʘʥʘʣʦʛ, ʧʨʦʪʦʪʠʧ, ʠʣʠ ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ). ʇʨʠ ʨʘʙʦʪʝ ʩʦ ʩʙʦʨʦʯʥʳʤʠ 

ʝʜʠʥʠʮʘʤʠ ʪʘʢʞʝ ʚʦʟʤʦʞʥʘ ʧʦʪʝʨʷ ʝʸ ʦʪʜʝʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʜʝʪʘʣʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʩʪʘʥʦʚʢʦʡ, ʪ.ʝ. ʛʝʦʤʝʪʨʠʝʡ ʦʢʨʫʞʘʶʱʠʭ ʝʸ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʘ-
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ʣʠʯʠʠ ʜʝʪʘʣʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʫʪʦʯʥʝʥʠʝ ʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʩʧʨʘʚʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʙʦʪʘ ʫʞʝ ʧʝʨʝʭʦʜʠʪ ʚ ʨʫʩʣʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ 3-D ʧʝʯʘʪʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʜʝʪʘʣʝʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʞʠʚʣʷʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʘʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʤʝ-

ʨʦʧʨʠʷʪʠʷ (ʚʭʦʜʥʳʝ, ʨʫʙʝʞʥʳʝ ʪʝʩʪʳ, ʟʘʯʸʪʥʳʝ ʨʘʙʦʪʳ) [2].  

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ "ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘ-

ʬʠʢʘ" ʠ "ʆʩʥʦʚʳ ʉɸʇʈ" [3], [4] ʚʘʞʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 

ʚʚʝʜʝʥʠʝ ʥʦʨʤ ʧʨʦʝʢʪʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [5]. ʆʩʥʦʚʥʦʡ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʘʤʦ-

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʘʩʪʥʠʢʦʚ ʨʘʟʨʘʙʦʪʢʠ, ʨʘʟʚʠʪʠʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʪʚʦʨʯʝʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʣʣʝʢʪʠʚ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʟʥʘʯʘʝʪʩʷ (ʠʣʠ ʚʳʙʠʨʘʝʪʩʷ) ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʦʣʣʝʢʪʠʚʘ ʠ ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʨʦʣʠ ʫʯʘʩʪʥʠʢʦʚ ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʨʦʝʢʪʘ. ʕʪʠ ʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥʳ ʩ ʧʦʣʫʯʝʥ-

ʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ, ʩʣʦʞʥʦʩʪʴʶ ʩʘʤʦʡ ʨʘʟʨʘʙʦʪʢʠ (ʦʮʝʥʢʠ ʪʨʫʜʦʸʤʢʦʩʪʠ) 

ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʝʜʘʢʮʠʡ, ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʢʦʣʣʝʢʪʠʚʘ ʪʘʢʞʝ ʙʝʨʸʪ ʥʘ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʴ ʧʦ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʦʝʢʪʘ ʠ ʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʘʧʦʚ ʧʨʦʝʢʪʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟ-

ʣʠʯʥʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʜʸʪ ʨʝʯʴ ʦʙ "ʆʩʥʦʚʘʭ 

ʉɸʇʈ", ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʧʨʦʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʦʪʠ-

ʧʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʩʝʨʴʸʟʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝ-

ʥʷʪʴ ʠʭ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ) ʚ ʚʠʜʝ ʯʝʨʪʝʞʝʡ ʦʙʱʝʛʦ ʚʠʜʘ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʘʨʠʘʮʠʦʥʥʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʜʦʣʞʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʳʩʪʫʧʘʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟʜʝʣʠʡ. ʕʪʦ ʢʦʤʧʦʥʦʚʦʯʥʘʷ ʛʝʦʤʝʪʨʠʷ ʠ ʢʦʥʩʪ-

ʨʫʢʪʠʚʥʘʷ ʛʝʦʤʝʪʨʠʷ.  

ʊʘʢ ʥʘ ʢʦʤʧʦʥʦʚʦʯʥʫʶ ʛʝʦʤʝʪʨʠʶ ʣʦʞʘʪʩʷ ʨʘʙʦʪʳ ʧʦ "ʫʚʷʟʢʝ" ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʠʟʜʝʣʠʡ. ʅʘʧʨʠʤʝʨ: ʚ ʨʘʤʢʘʭ ʩʪʝʥʜʘ ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʟʜʝʣʠʡ ʠ 

ʩʦʝʜʠʥʷʶʱʠʭ ʠʭ ʵʣʝʤʝʥʪʦʚ, ʦʛʨʘʥʠʯʝʥʠʝ ʦʙʱʠʭ ʨʘʟʤʝʨʦʚ, ʩʦʝʜʠʥʝʥʠʝ (ʪʨʘʩʩʠ-

ʨʦʚʢʘ), ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʚʭʦʜʥʳʭ, 

ʚʳʭʦʜʥʳʭ) ʠ ʜʨ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʛʝʦʤʝʪʨʠʷ ʥʝʩʸʪ ʥʘ ʩʚʦʠʭ ʧʣʝʯʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ (ʬʣʘʥʮʳ, ʫʧʣʦʪʥʝʥʠʷ, ʧʨʦʢʣʘʜ-

ʢʠ, ʰʪʫʮʝʨʘ, ʥʠʧʧʝʣʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ). ɿʜʝʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʠʤʝʶʱʠʝʩʷ ʚ ʨʘʙʦʯʝʤ ʧʘʢʝʪʝ ʙʠʙʣʠʦʪʝʯʥʳʝ ʵʣʝʤʝʥ-

ʪʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝ-

ʰʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʦʙʨʦʪʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ (ʨʦʚʥʦʤ ʧʦ ʫʨʦʚʥʶ ʟʥʘ-

ʥʠʡ ʠ ʠʥʪʝʨʝʩʘʤ) ʨʘʙʦʯʝʤ ʢʦʣʣʝʢʪʠʚʝ ʢʦʥʩʪʨʫʢʪʦʨʦʚ, ʧʨʦʚʦʜʠʤʳʝ ʨʘʙʦʪʳ ʧʨʦʭʦ-

ʜʷʪ ʩ ʵʥʪʫʟʠʘʟʤʦʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ.  
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ʅʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʠʜʝʥ ʥʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʞʠʥʠ-

ʨʠʥʛʘ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʚʝʜʴ ʵʪʦ ʩʪʫʜʝʥʪʳ ʚʪʦʨʦʛʦ ʠʣʠ ʪʨʝʪʴʝʛʦ ʢʫʨ-

ʩʦʚ. ʇʦʵʪʦʤʫ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʞʝʣʘʥʠʝ ʧʨʦʜʦʣʞʠʪʴ ʫʢʘʟʘʥʥʳʝ ʨʘʙʦʪʳ ʚ ʩʦʪʨʫʜʥʠ-

ʯʝʩʪʚʝ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʘʬʝʜʨʘʤʠ, ʪ.ʝ. ʧʝʨʝʚʦʜʷ ʧʨʦʝʢʪʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʤʝʞ-

ʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʫʨʦʚʝʥʴ.  

ɺ ʧʨʠʥʮʠʧʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʟʘ ʧʨʦʝʢʪʥʳʤ ʦʙʫʯʝʥʠʝʤ ʙʫʜʫʱʝʝ, ʠ ʚʝʩʴ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʝʢʪʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ), ʠʜʫʱʠʭ ʧʘʨʘʣʣʝʣʴʥʦ, ʥʘʯʠ-

ʥʘʶʱʠʭʩʷ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʠ ʟʘʱʠʱʘʝʤʳʭ ʚ ʢʦʥʮʝ ʦʙʫʯʝʥʠʷ. 
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The basic stages essential for training of a specialist skilled in geometrical simulation and de-
sign documentation development were singled out. The factors affecting the training quality 
were pointed out. 

MCAD computer graphics, geometrical simulation, sketch, the model manufacturability 

 
 

ʃ. ɻ. ʄʫʩʪʘ 
"ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʝʥʝʜʞʤʝʥʪʝ" ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʙʘʢʘʣʘʚʨʦʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 
ʤʝʥʝʜʞʤʝʥʪʝ. ɼʘʥʥʳʡ ʢʫʨʩ ʯʠʪʘʝʪʩʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʙʘʢʘʣʘʚʨʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ "ʄʝ-
ʥʝʜʞʤʝʥʪ", ʧʨʦʬʠʣʴ ʧʦʜʛʦʪʦʚʢʠ "ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ". 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʥʝʜʞʤʝʥʪ, ʙʘʟʘ ʜʘʥʥʳʭ, Web-ʜʦʢʫʤʝʥʪʳ 

 

ʎʝʣʴʶ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ "ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʝʥʝʜʞʤʝʥʪʝ" ʷʚʣ̫-

ʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ  

S. N. Abrosimov, S. A. Zhulega  

Teaching Methodology of MCAD Computer Graphics 
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ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʩʠʩʪʝʤʝ ʤʝʥʝʜʞʤʝʥʪʘ. 

ʇʨʦʛʨʘʤʤʘ ʜʠʩʮʠʧʣʠʥʳ "ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʝʥʝʜʞʤʝʥʪʝ" ʩʦ-

ʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʤʠʥʠʤʫʤʫ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʘ ʩʦʛʣʘʩʥʦ ʌɻʆʉï3 ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʟʦʚʦʡ ʯʘʩʪʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʮʠʢʣʘ (ɹ.2). ʂʫʨʩ "ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʚ ʤʝʥʝʜʞʤʝʥʪʝ" ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʮʠʢ-

ʣʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʵʢʦʥʦʤʠʩʪʘ. ʇʨʦʛʨʘʤʤʘ ʢʫʨʩʘ ʩʪʨʦʠʪʩʷ ʥʘ ʧʨʝʜ-

ʧʦʩʳʣʢʝ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʚʣʘʜʝʶʪ ʙʘʟʦʚʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ ʚ ʦʙʲʝʤʝ ʫʥʠ-

ʚʝʨʩʠʪʝʪʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ.  

ʇʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʥʘʧʨʘʚʣʝʥ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦ-

ʥʠʤʘʥʠʷ ʨʦʣʠ ʠ ʟʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʚʠʪʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. ʉʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʦʚʣʘʜʝʪʴ ʦʩ-

ʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʩʧʦʩʦʙʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʣʫʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ 

ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʛʣʦ-

ʙʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ.  

ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʪʘʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ MS Excel ʢʘʢ 

ʨʘʙʦʪʘ ʩʦ ʩʧʠʩʢʘʤʠ ʠ ʩʚʦʜʥʳʤʠ ʪʘʙʣʠʮʘʤʠ, ʪʘʙʣʠʮʘʤʠ ʧʦʜʩʪʘʥʦʚʢʠ ʠ ʜʠʩʧʝʪʯʝ-

ʨʦʤ ʩʮʝʥʘʨʠʝʚ. ʊʘʢʞʝ ʠʟʫʯʘʶʪʩʷ ʦʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ VBA: ʩʦʟʜʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʬʦʨʤ. 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʢʫʨʩʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʙʘʟ ʜʘʥʥʳʭ ʥʘ ʧʨʠʤʝ-

ʨʝ ʧʨʠʣʦʞʝʥʠʷ MS Access. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ, ʩʧʦʩʦʙʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮ: ʜʦʙʘʚʣʝʥʠʝ ʟʘʧʠʩʠ, ʫʜʘʣʝʥʠʝ ʧʦ-

ʣʷ, ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʧʠʩʠ, ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ, ʜʦʙʘʚʣʝʥʠʝ, ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ, 

ʫʜʘʣʝʥʠʝ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʩʪʦʣʙʮʦʚ ʚ ʪʘʙʣʠʮʝ, ʩʦʟʜʘʥʠʝ ʬʦʨʤ, ʨʘʙʦʪʘ ʩ ʟʘʧʨʦʩʘ-

ʤʠ ʠ ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ. 

ʊʘʢʞʝ ʠʟʫʯʘʶʪʩʷ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ Web-ʜʦʢʫʤʝʥʪʦʚ, ʜʦʙʘʚʣʝʥʠʝ ʥʘ Web-

ʩʪʨʘʥʠʮʳ ʬʦʥʘ, ʘʥʠʤʘʮʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ, ʛʠʧʝʨʩʩʳʣʢʠ. 

ʀʟʫʯʘʶʪʩʷ ʦʩʥʦʚʳ ʧʦʩʪʨʦʝʥʠʷ ʩʘʡʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʨʝʜʩʪʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʦʚʣʘʜʝʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʟʘʜʘʯ; ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʝʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ  
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In this article maintenance of course is examined Information technologies in a management. 
This course is read for the students-bachelors of speciality "Management", profile of preparation 
"Management by projects". 
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ɽ. ɺ. ʂʨʳʣʦʚʘ, ɽ. ɸ. ʂʦʨʦʙʝʡʱʠʢʦʚʘ* 
ʇʦʜʛʦʪʦʚʢʘ ʤʝʥʝʜʞʝʨʦʚ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ  
ʧʦ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ "ʟʘʚʦʜ-ʚʪʫʟ" 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄɸʄʀ); 
* ɸʅʆ "ʄʀʀʈ" (ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʩʪʠʪʫʪ "ʀʅʌʆ-ʈʫʪʝʥʠʷ"), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ɺ ʩʪʘʪʴʝ ʛʦʚʦʨʠʪʩʷ ʦ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞ-
ʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʟʘʚʦʜ-ʚʪʫʟ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʘ 
ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʛʦʪʦʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʨʝ-
ʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʦʧʝʨʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, 
ʦʧʝʨʘʮʠʦʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ 

 

ʄʘʩʰʪʘʙʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʈʦʩʩʠʠ ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʦʚʦʡ ʬʦʨʤʘʮʠʠ, ʚʦʦ-

ʨʫʞʝʥʥʳʭ ʥʦʚʝʡʰʠʤʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʛʦ-

ʪʦʚʳʭ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʚ ʧʦʣ-

ʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʝʥʝʜʞʝʨʘʤ. ʇʦʵʪʦʤʫ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʩʪʫʧʘʝʪ ʟʘʜʘʯʘ 

ʧʦʜʛʦʪʦʚʢʠ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʩʪʦʚ-ʤʝʥʝʜʞʝʨʦʚ, ʘʥʘʣʠʪʠʢʦʚ ʠ ʧʨʘʢʪʠʢʦʚ, ʥʦ ʠ ʤʝ-

ʥʝʜʞʝʨʦʚ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʭ ʧʦʜʛʦʪʦʚʢʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ:  

 ʦʙʱʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʟʥʘʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ;  

 ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʢʦʥʮʝʧʮʠ-

ʷʤ ʤʝʥʝʜʞʤʝʥʪʘ;  

 ʫʛʣʫʙʣʝʥʥʫʶ ʦʪʨʘʩʣʝʚʫʶ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ) ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠ ʤʝʥʝʜʞʤʝʥʪʘ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʮʝʣʳʡ ʨʷʜ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥ-

ʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʭ ʧʦʜʛʦʪʦʚʢʫ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʂ 

ʪʦʤʫ ʞʝ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʧʨʦʚʝʜʝʥʳ ʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦ-

ʪʦʚʢʠ ʙʫʜʫʱʠʭ ʵʢʦʥʦʤʠʩʪʦʚ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʦʪʜʝʣʴʥʳʭ ʝʝ ʘʩʧʝʢʪʘʭ, ʘ ʠʤʝʥʥʦ: ʨʘʙʦʪʳ ɸ.ɸ. ɹʝʣʷʝʚʘ, ʄ.ɺ. ɼʷʛʪʝʨʝʚʘ, ʃ.ʗ. 

ɼʷʪʱʝʥʢʦ, ɺ.ʀ. ʀʚʘʥʦʚʘ, ʕ.ʄ. ʂʦʨʦʪʢʦʚʘ, ɺ.ʀ. ʅʝʢʨʘʩʦʚʘ, ɸ.ɻ. ʇʦʨʰʥʝʚʘ, ɺ.ʉ. ʇʫ-
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ʜʠʯʘ, ɿ.ʇ. ʈʫʤʷʥʮʝʚʦʡ, ʄ.ʖ. ʉʘʚʝʣʴʝʚʘ, ʃ.ɸ. ʐʠʣʦʚʘ ʠ ʜʨ. ɺ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ 

ʦʙʦʩʥʦʚʘʥʥʦ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʚʳʧʫʩʢʥʠʢʘʤ ʚʫʟʦʚ ʥʝʦʙʭʦʜʠʤʳ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʫʛʣʫʙʣʸʥʥʘʷ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʨʝ-

ʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ. 

ɺʦʧʨʦʩʘʤ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʪʜʝʣʴʥʳʭ ʝʝ ʘʩʧʝʢʪʘʭ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʉ.ʗ. ɹʘʪʳʰʝʚʘ, ʉ.ʇ. ɸʥʜʨʝʝʚʘ, ɸ.ʇ. 

ɹʝʣʷʝʚʦʡ, ʈ.ʊ. ɻʘʨʝʝʚʘ, ɺ.ʉ. ɽʨʤʦʣʘʝʚʘ, ʉ.ɹ. ɽʣʴʮʦʚʘ, ɸ.ɸ. ɾʫʯʝʥʢʦ, ʕ.ʌ. ɿʝʝʨʘ, 

ʄ. ʄ. ɿʠʥʦʚʢʠʥʦʡ, ɻ.ɸ. ʂʘʨʧʦʚʦʡ, ʇ.ʌ. ʂʫʙʨʫʰʢʦ, ɻ.ʀ. ʂʫʣʠʢʦʚʘ, ɸ.ɺ. ʅʠʢʦʥʦʚʘ, 

ʀ.ɺ. ʆʩʠʧʦʚʦʡ, ɽ.ʃ. ʆʩʦʨʛʠʥʘ, ɸ.ɸ. ʇʘʪʦʢʠʥʘ, ɻ.ʄ. ʈʦʤʘʥʮʝʚʘ, ʂ.ʅ. ʉʚʠʜʣʝʨʘ, ʅ.ɻ. 

ʍʦʭʣʦʚʘ, ʆ.ɺ. ʊʘʨʘʩʶʢ, ɽ.ɺ. ʊʢʘʯʝʥʢʦ, ɺ.ɸ. ʌʝʜʦʨʦʚʘ ʠ ʜʨ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʩʪʘʥʦʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʫʩʪʘʥʦʚʣʝʥʳ ɸ.ʂ. ʄʘʨʢʦʚʦʡ, ɺ.ɼ. ʐʘʜʨʠʢʦ-

ʚʳʤ, ʅ.ʉ. ɻʣʫʭʘʥʶʢ, ɻ.ʅ. ɾʫʢʦʚʳʤ, ɸ.ɹ. ʂʘʛʘʥʦʚʳʤ, ɽ.ɸ. ʂʣʠʤʦʚʳʤ ʠ ʜʨʫʛʠʤʠ 

ʫʯʝʥʳʤʠ.  

ʆʜʥʘʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʦʯʝʚʠʜʥʦ, ʯʪʦ "ʩʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦ-

ʤʠʢʘ ʠʩʧʳʪʳʚʘʝʪ ʦʛʨʦʤʥʳʡ ʜʝʬʠʮʠʪ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ" (ɺ.ʅ.ʂʨʘʩʠʣʴʥʠʢʦʚ, ʆ.ʇ.ʊʦʣʢʘʯʝʚ, ɺ.ʀ. ʑʝʨʙʘ-

ʢʦʚ), ʯʪʦ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠ ʪʨʝʙʫʝʪ ʥʘʫʯʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʤʝʥʝʜʞʝʨʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʝ-

ʛʦ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʨʷʜʘ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ 

ʚʝʣʠʢʠ, ʥʦ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠʩʪʦʨʠʷ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʘʢʪʠʢʘ, ʧʦʜʛʦʪʦʚʢʘ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʜʣʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʝʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʥʝ ʘʜʝʢʚʘʪʥʘ ʝʝ 

ʜʠʥʘʤʠʯʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʧʦʜ ʢʦʥʮʝʧʪʦʤ "ʦʧʝʨʘʮʠʦʥʥʳʡ ʤʝ-

ʥʝʜʞʤʝʥʪ" ʤʳ ʧʦʥʠʤʘʝʤ ʦʜʥʦ ʠʟ ʙʘʟʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʛʠʙʢʠʤ, ʦʧʝʨʘʪʠʚ-

ʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʩʪʨʫʢʪʫʨʠʨʫʶʪʩʷ ʩʦ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʮʠʢʣʘ (ʧʨʦʝʢʪʘ) ʜʦ 

ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ (ʧʨʦʜʫʢʮʠʠ); "ʤʝʥʝʜʞʝʨ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝ-

ʥʝʜʞʤʝʥʪʘ" ï ʵʪʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

(ʧʣʘʥʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ) ʩʚʷʟʘʥʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʥʘ ʦʩʥʦʚʝ ʢʦ-

ʪʦʨʳʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʩʥʦʚʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠʣʠ ʫʩʣʫʛʠ ʢʦʤʧʘʥʠʠ ʠ ʪ.ʜ.  

ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʝʨʚʳʤ ʚʳʩʰʠʤ ʫʯʝʙʥʳʤ 

ʟʘʚʝʜʝʥʠʝʤ ʥʦʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʩʠʥʪʝʟ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʫʛʣʫʙʣʝʥ-

ʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʣ ʀʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ-ʵʣʝʢʪʨʠʢʦʚ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ (ʀʀʕʇ), ʦʙʨʘʟʦʚʘʥʥʳʡ ʚ ʄʦʩʢʚʝ ʚ 1920 ʛʦʜʫ, ʬʦʨʤʘ ʦʙʫʯʝ-

ʥʠʷ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ "ʟʘʚʦʜ-ʚʪʫʟ". ʋʞʝ ʢ ʥʘʯʘʣʫ 1980-ʭ ʛʛ. ʚ ʩʪʨʘʥʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ 23 ʟʘʚʦʜʘ-ʚʪʫʟʘ, ʢʦʪʦʨʳʝ ʩʤʦʛʣʠ ʜʦʢʘʟʘʪʴ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ɺ ʢʦʥʮʝ ʍʍ ʩʪʦʣʝʪʠʷ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʈʦʩʩʠʠ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦ-

ʰʝʥʠʷʤ, ʚ ʥʦʚʦʤ ʟʘʢʦʥʝ "ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ" (1996 ʛ.) ʠ ʚ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫ-

ʤʝʥʪʘʭ ʧʦ ʚʳʩʰʝʡ ʰʢʦʣʝ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ "ʟʘʚʦʜ-ʚʪʫʟ" ʫʞʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʫʟʘʤ ʦʩʪʘʚʠʣʠ ʧʨʘʚʦ ʥʘ ʩʤʝ-
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ʰʘʥʥʫʶ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʠʥʪʝʛʨʠʨʦʚʘʥ-

ʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʬʠʣʷ ʚʫʟʘ ʠ ʝʛʦ ʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʡ.  

ʆʜʥʘʢʦ, ʚ ʩʠʩʪʝʤʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʪʦʣʴʢʦ ʚ ʄʦʩʢʦʚʩʢʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ (ʨʘʥʝʝ ʠʤʝʶʱʝ-

ʛʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ɿʘʚʦʜ-ʚʪʫʟ ʧʨʠ ɿʀʃʝ). ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ-

ʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ "ʟʘʚʦʜ-ʚʪʫʟ" ʜʣʷ ʵʢʦʥʦʤʠʩʪʦʚ ʜʦʩʪʘ-

ʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʵʢʦʥʦʤʠʩʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ, ʪ.ʝ. ʵʢʦʥʦʤʠʩʪʦʚ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ.  

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʚʳʜʝʣʷʣʠ ʟʘʜʘʯʫ ʫʩʠʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʤʝʥʝʜʞʝʨʘ, ʧʨʠ ʵʪʦʤ ʫʪʦʯʥʠʣʠ ʩʫʱʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʥʮʝʧʪʘ "ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʤʝʥʝʜʞʝʨʘ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ", ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʢʦʤʧʣʝʢʩʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ 

ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʨʝʰʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʮʠʢʣʘ 

(ʧʨʦʝʢʪʘ) ʜʦ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ (ʧʨʦʜʫʢʮʠʠ), ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʣʠʯʥʦʩʪʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ: 

 ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ,  

 ʦʧʝʨʘʪʠʚʥʳʤ ʤʳʰʣʝʥʠʝʤ,  

 ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʤʳʰʣʝʥʠʝʤ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʦʡ".  

ɼʘʣʝʝ ʤʳ ʦʩʫʱʝʩʪʚʠʣʠ ʨʘʙʦʪʫ ʧʦ ʫʪʦʯʥʝʥʠʶ ʠ ʨʘʩʢʨʳʪʠʶ ʩʪʨʫʢʪʫʨʳ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʤʝʥʝʜʞʝʨʘ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ 

ʝʜʠʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ "ʚʫʟ-ʧʨʝʜʧʨʠʷʪʠʝ" ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʮʝʣʦʩʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝ-

ʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘʤʠ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʤʝʥʝʜʞʝʨʘ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʠ ʜʦʩʪʘʪʦʯʥʳʡ ʢʦʤʧʣʝʢʩ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʮʝʣʝ-

ʚʳʤʠ (ʦʙʝʩʧʝʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ) ʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ (ʫʧʨʘʚʣʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ) ʬʫʥʢʮʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝʮʠʘ-

ʣʠʩʪʘ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʘ ʠʤʝʥʥʦ:  

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ (ʨʘʟʨʘʙʦʪʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʘʥʘʣʠʪʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʝʝ ʨʝʟʫʣʴʪʘʪʘ-

ʤʠ);  

ʤʦʪʠʚʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ (ʫʤʝʥʠʷ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʠ 

ʧʝʨʝʜʘʚʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʦʷʚʣʷʪʴ ʣʠʯʥʳʡ ʩʪʠʣʴ ʨʝʰʝʥʠʷ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ);  

ʢʦʛʥʠʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ (ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʣʠʯʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ), 
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ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʡ ʢʦʤʧʦʥʝʥʪ (ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʙʠʨʘ-

ʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʥʘ ʚʳʩʦʢʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʦʷʚʣʷʪʴ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ) ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʩʦʙʳʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʤʝʥʝʜʞʝʨʦʚ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ, ʯʪʦ ʚʳʜʝʣʷʝʪ ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʫʟʦʤ ʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʫʛʣʫʙʣʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʵʢʦʥʦʤʠʩʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʥʠʭ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. ʄʦʜʝʣʴ ʪʘʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʦʢʘʟʘʣʘ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ, ʝʩʣʠ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʫʨʦʚʥʝ ʮʝʣʝʡ 

(ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʤʝ-

ʥʝʜʞʤʝʥʪʘ), ʩʦʜʝʨʞʘʥʠʷ (ʢʦʥʪʝʥʪʘ ʧʨʦʛʨʘʤʤʳ "ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʨʘʢʪʠʢʘ" (7 ʠ 8 ʩʝʤʝʩʪʨʳ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʝʡ ʰʢʦʣʳ), ʢʦʤ-

ʧʣʝʢʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʝʢʪʥʳʭ ʟʘʜʘʥʠʡ (ʬʠʥʘʥʩʦʚʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʪʠʧʘ) ʚ ʨʘʤʢʘʭ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʚʷʟʝʡ; ʪʝʭʥʦʣʦʛʠʠ ʨʝʘʣʠ-

ʟʘʮʠʠ (ʪʝʭʥʦʣʦʛʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠ ʧʨʦʝʢʪʦʨʥʦʛʦ ʦʙʫʯʝʥʠʷ); ʬʘʢʪʦʨʦʚ ʝʜʠʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ "ʚʫʟ-ʧʨʝʜʧʨʠʷʪʠʝ" (ʝʜʠʥʳʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʮʝʣʠ, ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʟʘʠ-

ʤʦʜʦʧʦʣʥʷʶʱʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʢʣʘʩʪʝʨʳ, ʩʦʮʠʘʣʴʥʦ-

ʧʨʘʚʦʚʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʜʦʛʦʚʦʨʘ).  

ɸʧʨʦʙʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ (ʵʢʦʥʦʤʠʯʝʩʢʦʡ) ʧʨʘʢ-

ʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ "ʥʘ ʦʧʝʨʝʞʝʥʠʝ" (ʧʦ 17 ʥʝʜʝʣʴ 

ï 7 ʠ 8 ʩʝʤʝʩʪʨʳ). ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʳ ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ ʫʛʣʫʙʣʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʵʢʦʥʦʤʠʩʪʦʚ-

ʤʝʥʝʜʞʝʨʦʚ ʚ ʬʦʨʤʘʪʝ "ʟʘʚʦʜ-ʚʪʫʟ".  
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ɿ. ʗ. ɺʠʨʴʷʥʩʢʠʡ, ɸ. ʆ. ɺʝʥʜʠʢ, ʄ. ɸ. ʑʝʨʙʘʢʦʚʘ 
ʇʣʘʥʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʘʪʣʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ  
ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ. ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʤʝ-
ʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʮʝʩʩʘʤʠ ʘʪʣʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ. 
ʆʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ. 

ɸʪʣʝʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʘʪʣʝʪʠʯʝ-
ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʘʪʣʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʦʙʝʩ-
ʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ 

 

ʉʪʫʜʝʥʯʝʩʢʫʶ ʞʠʟʥʴ ʪʨʫʜʥʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʩʧʦʨʪʘ. ʇʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ 

ʧʨʦʜʦʣʞʠʪʴ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ, ʘ ʥʝʢʦʪʦʨʳʤ ï ʧʨʠʦʙʱʠʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ 

ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʉʇʙɻʕʊʋ çʃʕ-

ʊʀè, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʈʦʩʩʠʠ ʠ ʚʩʝʛʦ ʤʠʨʘ ʫʞʝ ʜʘʚʥʦ ʩʪʘʣʘ 

ʘʪʣʝʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ. ʅʝ ʷʚʣʷʷʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʠʜʦʤ ʩʧʦʨʪʘ, ʠʩʧʦʣʴʟʫʷ 

ʢʘʢ ʫʧʨʘʞʥʝʥʠʷ ʩ ʦʪʷʛʦʱʝʥʠʷʤʠ, ʪʘʢ ʠ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʪʝʣʦʤ, ʨʘʟʚʠʚʘʷ ʩʠʣʫ, ʣʦʚ-

ʢʦʩʪʴ, ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴ ʘʪʣʝʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. ʆʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ 

ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʥʘ ʤʣʘʜʰʠʭ ʢʫʨʩʘʭ, ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʩʧʦʨʪʠʚʥʳʭ ʩʝʢʮʠʡ ʠ 

ʩʙʦʨʥʳʭ ʢʦʤʘʥʜ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʪʫʜʝʥʪʳ ʉʇʙɻʕʊʋ çʃʕʊʀè ʜʦʩʪʠʛʣʠ ʟʥʘʯʠʪʝʣʴ-

ʥʳʭ ʫʩʧʝʭʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʘʪʣʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚ-

ʢʝ. ʇʦʜʛʦʪʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ, ʩʪʫʜʝʥʪʳ ʜʦʙʠʣʠʩʴ ʧʦʙʝʜ ʥʘ ʯʝʤ-

ʧʠʦʥʘʪʘʭ ʤʠʨʘ, ɽʚʨʦʧʳ, ʈʦʩʩʠʠ ʠ ʛʦʨʦʜʘ.  

ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʪʣʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʪʨʝʙʫʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʝʛʦ ʢʘʯʝʩʪʚʘ. ʂʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʘʪʣʝʪʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦ-ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʘʪʣʝʪʠ-

ʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫ-

ʤʝʥʪʘʨʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ.  

ɸʪʣʝʪʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʤʦʞʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ 3 ʯʘʩʪʠ ï ʥʘʯʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʤʘʩʩʦʚʳʭ ʩʝʢʮʠʷʭ ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʥʦʨʤʳ ɻʊʆ, ʩʧʦʨʪʠʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʝ ï ʧʦʜʛʦʪʦʚʢʘ ʨʘʟʨʷʜʥʠʢʦʚ, ʚʳʩʰʝʝ ʩʧʦʨʪʠʚʥʦʝ ʤʘʩʪʝʨʩʪʚʦ ï ʧʦʜʛʦʪʦʚʢʘ ʘʪ-

ʣʝʪʦʚ ʫʨʦʚʥʷ ʤʘʩʪʝʨʦʚ ʩʧʦʨʪʘ ʠ ʚʳʰʝ, ʧʦʙʝʜʠʪʝʣʝʡ ʠ ʧʨʠʟʝʨʦʚ ʛʦʨʦʜʩʢʠʭ, ʚʩʝ-

ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ. ɽʩʣʠ ʧʝʨʚʘʷ ʯʘʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
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ʤʝʥʝʜʞʤʝʥʪʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʦʮʝʩʩ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦ 

ʚʪʦʨʘʷ ʠ, ʦʩʦʙʝʥʥʦ, ʪʨʝʪʴʷ ʯʘʩʪʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʢʦʥʪʨʘʢʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦʜʛʦʪʦʚʢʫ ʢʘʞʜʦʛʦ ʩʧʦʨʪʩʤʝʥʘ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʢʘʢ ʧʨʦʝʢʪ, ʪ.ʝ. ʫʥʠʢʘʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʢʦʦʨʜʠʥʠ-

ʨʦʚʘʥʥʳʭ ʠ ʫʧʨʘʚʣʷʝʤʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʜʘʪʘʤʠ, 

ʧʨʝʜʧʨʠʥʷʪʳʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʥʢʨʝʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʚʢʣʶʯʘʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʨʦʢʘʤ, ʩʪʦʠʤʦʩʪʠ ʠ ʨʝʩʫʨʩʘʤ [1]. ʂʘʞʜʳʡ ʪʘʢʦʡ ʧʨʦʝʢʪ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʧʨʦʝʢʪʘ, ʥʦ ʚ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʮʝʣʠ ʠ ʦʙʣʘʩʪʴ ʧʨʠ-

ʤʝʥʝʥʠʷ, ʪ.ʝ. ʢʦʥʢʨʝʪʥʳʡ ʩʧʦʨʪʩʤʝʥ, ʘʢʪʫʘʣʠʟʠʨʫʶʪʩʷ. ɺ ʢʘʞʜʦʤ ʧʨʦʝʢʪʝ ʢʦʥʢʨʝ-

ʪʠʟʠʨʫʝʪʩʷ ʥʝʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʮʝʣʝʡ ʠ ʦʮʝʥʠʚʘʶʱʠʭ ʵʪʠ ʮʝʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʭʦʜʦʤ ʧʨʦʮʝʩʩʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʥʘʤʝ-

ʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʉʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʤʝʯʝʥʥʳʤ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʳʭʦʜʘ ʧʨʦʮʝʩʩʘ, ʪ.ʝ. ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʚʳʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʟʥʘʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʠ. ɺ ʪʝʨʤʠʥʘʭ [2] ʵʪʫ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʟʨʘʙʦʪʢʫ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ, ʪ.ʝ. ʧʣʘʥʠʨʫʝʤʦʛʦ ʨʝʟʫʣʴʪʘ-

ʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʨʤʠʥʘʭ ʬʠʟʠʯʝʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʤʦʨʘʣʴʥʦʡ ʠ ʧʨ. 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʟʘʜʘʥʥʳʭ ʨʝʩʫʨʩʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʂʘʯʝʩʪʚʦ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝʤ, ʪ.ʝ. ʩʦʟʜʘʥʠʝʤ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ. ʕʪʘ ʫʚʝʨʝʥ-

ʥʦʩʪʴ ʚ ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʘʪʣʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʟʜʘʝʪʩʷ ʢʘʢ 

ʟʥʘʥʠʷʤʠ, ʦʧʳʪʦʤ ʠ ʠʥʪʫʠʮʠʝʡ ʫʯʘʩʪʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʘ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʤʝʥʝʜʞʤʝʥʪʝ ʢʘʯʝʩʪʚʘ. 

ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʡ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʘʪʣʝʪʠ-

ʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʫʩʣʦʚʠʷʭ ʚʫʟʘ ʩʦʩʪʦʠʪ ʠʟ: 

ï ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʩʙʦʨʘ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʦ ʪʦʤ, ʢʪʦ, ʯʪʦ, ʢʦʛʜʘ, 

ʢʘʢ ʜʦʣʞʝʥ ʜʝʣʘʪʴ; 

ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ; 

ï ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʧʨʦʮʝʩʩʘ ʠ 

ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʧʨʦʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʟʥʘʯʥʦ ʧʦʥʠʤʘʝʤʳʝ ʪʝʨʤʠʥʳ ʠ ʦʧ-

ʨʝʜʝʣʝʥʠʷ; 

ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʢ ʩʪʨʫʢʪʫʨʳ, ʩʦʟʜʘʶʱʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦ-ʚʨʝʤʝʥʥʫʶ ʩʨʝʜʫ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʬʠʥʘʥʩʦʚʦʝ, 

ʤʘʪʝʨʠʘʣʴʥʦʝ, ʤʝʜʠʮʠʥʩʢʦʝ, ʢʘʜʨʦʚʦʝ ʠ ʜʨʫʛʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʤʦʪʠʚʳ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʦʝʢʪʘ (ʯʪʦ ʦʥʦ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ), ʠʤʝʶʱʠʝʩʷ ʚʦʟʤʦʞʥʦʩʪʠ (ʨʝʩʫʨʩʳ) ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʦʝʢʪʘ ʠ ʦʪʥʦʰʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʢ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ (ʢʘʢ ʨʘʙʦʪʘʝʤ). 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʝ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʯʝʩʪʚʘ, ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʳ ʦʮʝʥʠʚʘʥʠʷ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ, ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ. ʕʪʠ ʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʵʪʘʧʦʚ "ʇʣʘ-

ʥʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ" ʠ "ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ" ʧʦ [2] ʠ ʯʘʩʪʝʡ PLAN ʠ DO ʮʠʢʣʘ 

PDCA. ʆʪʤʝʪʠʤ, ʯʪʦ ʯʘʩʪʦ ʪʝʨʤʠʥ "ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ" ʦʪʥʦʩʷʪ ʣʠʰʴ ʢ ʵʪʘʧʫ 

DO ʮʠʢʣʘ ɼʝʤʠʥʛʘ, ʦʜʥʘʢʦ ʩʦʟʜʘʥʠʝ ʫʚʝʨʝʥʥʦʩʪʠ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ, ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʮʝʣʝʡ. ɹʦʣʝʝ ʪʦʛʦ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʩʝʭ ʬʘʟʘʭ ʢʨʫʛʘ ʢʘʯʝʩʪʚʘ, ʥʘʯʠʥʘʷ ʩ ʧʦʷʚʣʝʥʠʷ ʠʜʝʠ. ʊʘʢ ʢʘʢ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʝʛʦ ʥʫʞʥʦ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝ-

ʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʥʫʞʜʘʝʪ ʦʧʨʝʜʝʣʷʪʴ ʤʝʪʦʜʠʢʫ ʦʙʨʘʟʘ ʜʝʡʩʪʚʠʡ, ʪ. 

ʝ. ʤʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʣʘʥʠʨʦʚʘʥʠʶ ʢʘʯʝʩʪ-

ʚʘ ʧʦʜʛʦʪʦʚʢʠ ʘʪʣʝʪʦʚ ʢ ʩʦʨʝʚʥʦʚʘʥʠʷʤ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ 

QFD (Quality Function Deployment), FMEA (Failure Mode Effect Analyses), 

Benchmarking ʠ ʩʝʤʴ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ: ʣʠʩʪ ʩʙʦʨʘ 

ʜʘʥʥʳʭ, ʜʠʘʛʨʘʤʤʘ ʧʦʪʦʢʘ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʢʘʨʪʘ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʯʝʩʪʚʦʤ, ʛʠʩʪʦʛʨʘʤʤʘ, ʜʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ, ʜʠʘʛʨʘʤʤʘ ʢʦʨʨʝʣʷʮʠʠ. 
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ɻ. ʅ. ɾʫʨʦʚ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ MATHCAD ʧʨʠ ʦʙʫʯʝʥʠʠ  
ʤʘʛʠʩʪʨʘʥʪʦʚ ʜʠʩʮʠʧʣʠʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʠʥʞʝʥʝʨʠʠ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʤʘʛʠʩʪʨʘʥʪʦʚ ʜʠʩʮʠʧʣʠʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 
ʤʝʪʦʜʳ ʚ ʠʥʞʝʥʝʨʠʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ MATHCAD. ʆʪ-
ʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʠʟʫʯʝʥʠʷ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʤʠʥʝʨʘʣʴʥʦ-
ʩʳʨʴʝʚʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ "ɻʦʨʥʳʡ". 

ʆʙʫʯʝʥʠʝ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʘʢʝʪ MATHCAD, ʢʦʤʧʴ-
ʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

 

ʇʝʨʝʭʦʜ ʢ ʜʚʫʭʫʨʦʚʥʝʚʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʜʠʢʪʫʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʟʘʜʘ-

ʯʠ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪʩʷ ʧʝʨʝʜ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʚʣʘʜʝʥʠʝ 
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ʥʦʚʳʤʠ ʟʥʘʥʠʷʤʠ, ʥʦ ʠ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʠʩʢʘ, ʘʥʘʣʠʟʘ, 

ʩʠʥʪʝʟʘ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʚ ʧʦʤʦʱʴ ʤʘʛʠʩʪʨʘʥʪʘʤ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ɼʠʩʮʠʧʣʠʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʠʥ-

ʞʝʥʝʨʠʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʜʠʩʮʠʧʣʠʥʦʡ ʦʙʱʝʥʘʫʯʥʦʛʦ ʮʠʢʣʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 15.04.02 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʦʩʚʦʝʥʠʷ ʤʘʛʠʩʪʨʘʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʠʩʮʠʧʣʠʥʳ ʷʚʣʷʶʪʩʷ: ʧʦʣʫʯʝʥʠʝ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʥʘʚʳʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘ-

ʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʨʘʟʚʠʪʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

ʫʤʝʥʠʝ ʨʝʰʘʪʴ ʪʠʧʦʚʳʝ ʟʘʜʘʯʠ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʦʡ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ, ʠʟʫʯʘʝʤʳʭ ʚ ʨʘʤʢʘʭ ʚʳʙʨʘʥʥʦ-

ʛʦ ʥʘʧʨʘʚʣʝʥʠʷ; ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ɺ ʣʶʙʦʡ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʦʵʪʦʤʫ ʩʨʝʜʠ ʚʩʝʭ ʤʝʪʦʜʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩ-

ʥʦʚʥʦʡ ʦʙʲʝʤ ʢʫʨʩʘ "ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʠʥʞʝʥʝʨʠʠ". 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝ-

ʪʦʜʳ ʚ ʠʥʞʝʥʝʨʠʠ ʪʨʝʙʦʚʘʣʦʩʴ ʫʯʝʩʪʴ, ʯʪʦ ʢ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʲʷʚ-

ʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʚ ʥʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʘʛʠʩʪʨʘʥʪʦʚ, ʛʜʝ ʤʦʞʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʨʝʰʘʷ ʨʘʟ-

ʣʠʯʥʳʝ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ. ɺ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʤʝʪʦʜʳ ʚ ʠʥʞʝʥʝʨʠʠ ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʧʨʠʤʝʥʷʶʪ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʡ ʧʘʢʝʪ MATHCAD. ɺ ʅʄʉʋ "ɻʦʨʥʳʡ" ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʘʢʝʪʘ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ [1], [2], [3]. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ 

MATHCAD, ï ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʧʘʢʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧ-

ʪʠʤʠʟʘʮʠʠ. ʆʥ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʧʘʢʝʪʦʚ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʚʦʙʦʜʥʦ 

ʢʦʤʧʦʥʦʚʘʪʴ ʨʘʙʦʯʠʡ ʣʠʩʪ, ʦʯʝʥʴ ʙʳʩʪʨʦ ʦʩʚʦʠʪʴ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʝ-

ʥʠʡ, ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ, ʥʝ ʚʜʘʚʘʷʩʴ ʚ ʪʦʥʢʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʷʟʳʢʘʭ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥ ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʠʝ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯ ʜʘʝʪʩʷ ʚ ʧʦʥʷʪʥʦʡ ʬʦʨʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ, ʩʠʤʚʦʣʦʚ ʠ ʟʥʘ-

ʢʦʚ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʦʙʨʘʱʝʥʠʷ ʢ ʩʧʝʮʠʘʣʴʥʳʤ ʬʫʥʢʮʠʷʤ. 
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ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚʳʙʦʨʘ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʫʧʨʘʚ-

ʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʚʠʜʝ ʟʘʜʘʯ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʦʩʪʦʷʱʠʭ ʚ ʤʘʢʩʠʤʠʟʘʮʠʠ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʮʝ-

ʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʟʘʜʘʯ ʤʦʛʫʪ ʩʣʫ-

ʞʠʪʴ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʟʘʛʨʫʟʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʘʥʢʦʚ ʧʦ ʦʧʝʨʘʮʠʷʤ, ʦʧʪʠʤʠʟʘʮʠʷ ʛʨʫʟʦʧʦʪʦʢʦʚ, 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʣʘʚʦʚ ʠ ʩʤʝʩʝʡ. MATHCAD ʠʤʝʝʪ ʝʜʠʥʳʡ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʨʝ-

ʰʝʥʠ̫ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ï ʩʨʝʜʩʪʚʦ "ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ Maximize, 

Minimize ʠ ʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ Given". ʇʨʠ ʵʪʦʤ ʛʣʘʚʥʦʝ ï ʪʨʝʙʫʝʪʩʷ ʛʨʘʤʦʪʥʦ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʩʦʩʪʘʚʠʪʴ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʘ ʦʧʪʠ-

ʤʠʟʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʥʘʡʜʝʪ ʢʦʤʧʴʶʪʝʨ. 

ʀʥʞʝʥʝʨʥʳʝ ʠ ʥʘʫʯʥʳʝ ʟʘʜʘʯʠ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴ-

ʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʪʘʢ ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʥʠʭ ʦʧʠʩʳʚʘʶʪʩʷ ʤʥʦʛʠʝ ʬʠʟʠʯʝʩʢʠʝ 

ʷʚʣʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩʳ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʪʘʢ ʞʝ ʦʧʠʩʳʚʘʶʪ-

ʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʤʘʛʠʩʪʨʘʥʪʘʤ ʚ ʠʟʫʯʝʥʠʠ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ [4], [5]. 

ɼʘʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʤʦʛʘʶʪ ʚ ʚʳʨʘʙʦʪʢʝ ʥʘʚʳʢʦʚ ʚ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʥʘʜ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʝʡ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ, ʥʦ ʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʤʦʣʦ-

ʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʘʯʠʥʘʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. 

ʆʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʠʥʞʝʥʝʨʠʠ ʧʦʢʘ-

ʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝ-

ʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʫʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦʤʦʛʘʝʪ ʚ ʵʢʦ-

ʥʦʤʠʠ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. ʅʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʝ ʜʦʣʞʥʦ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʦʥʦ ʣʠʰʴ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 
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The technique of masters training in discipline mathematical methods in engineering by means 
of system of computer mathematics MATHCAD is considered. The main sections and features 
of their studding in National mineral and raw university "Gorny" are reflected. 

Training of masters, mathematical methods, MathCAD mathematical package, computer technol-
ogies, differential equation, methodical recommendations 

 

 

ɼ. ʖ. ɻʫʨʴʷʥʦʚ 
ʆʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ  
ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʢʦʤʧʝʪʝʥʮʠʡ ʧʦ ʧʨʘʢʪʠʢʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʥʦʨʤ, ʧʨʘʚʠʣ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʘʚʦ ʥʘ ʥʘʜʣʝʞʘʱʝʝ ʢʘʯʝʩʪʚʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦʧʨʷʛʘʝʤʦʩʪʴ ʧʨʦ-
ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʉʠʩʪʝʤʥʘʷ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʢʘʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʛʨʘʤʤʥʘʷ 
ʜʦʢʫʤʝʥʪʘʮʠʷ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ 

 

ʋʤʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʘʚʪʦʨʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʚʥʝʜʨʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʚʭʦʜʠʪ ʚ ʩʦ-

ʩʪʘʚ ʢʦʤʧʝʪʝʥʮʠʡ ʩʧʝʮʠʘʣʠʩʪʘ-ʨʘʟʨʘʙʦʪʯʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦ-

ʛʠʡ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦʤʠʤʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʤʦʞʝʪ 

ʦʙʦʡʪʠ ʥʝʦʪʲʝʤʣʝʤʳʝ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ ʢʘʯʝʩʪʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʣʠ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʚʦ-

ʜʠʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝ-

ʨʠʷ ʜʣʷ ʩʘʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʩʠʩʪʝʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʜʣʷ ʦʩʥʘʱʘʝʤʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ 

ʚʳʜʝʣʝʥʥʳʭ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ɺ ʩr-

ʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ ɺʇʆ) ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʉʊ) ʢ ʚʠʜʘʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʢ ʢʦʪʦʨʳʤ ʛʦʪʦʚʷʪʩʷ ʚʳʧʫʩʢʥʠʢʠ, ʦʩʚʦʠʚʰʠʝ ʧʨʦʛʨʘʤʤʫ ʤʘʛʠʩʪʨʘʪʫʨʳ, 

ʦʪʥʝʩʝʥʳ: ʧʨʦʝʢʪʥʘʷ; ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ; ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ; ʠʥʥʦʚʘʮʠʦʥʥʘʷ; ʩʝʨʚʠʩʥʦ-
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ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ï ʚʦ ʚʩʝʭ ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʦʧʳʪ ʩʪʘʥʜʘʨʪʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦ-

ʣʦʛʠʡ. ɹʝʟ ʟʥʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʥʝʚʦʟʤʦʞʥʦ ʛʨʘʤʦʪʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ: ʧʨʠʦʙʨʝʪʝʥʠʝ, ʧʦʩʪʘʚʢʘ, ʨʘʟʨʘʙʦʪʢʘ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʩʦʧʨʦʚʦ-

ʞʜʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ; ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ: ʝʛʦ ʜʦʢʫʤʝʥʪʠʨʦ-

ʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ, ʚʝʨʠʬʠʢʘʮʠʷ, ʘʪʪʝʩʪʘ-

ʮʠʷ, ʩʦʚʤʝʩʪʥʘʷ ʦʮʝʥʢʘ, ʘʫʜʠʪ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥ-

ʮʠʷʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʀʉʊ ʚʳʜʝʣʝʥʳ ʪʝ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘ-

ʶʪʩʷ ʪʝʨʤʠʥʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ:  

ï ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʙʦʨ, ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʧʦ ʪʝʤʘʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ï ʫʤʝʥʠʝ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦ-

ʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

ï ʫʤʝʥʠʝʤ ʧʨʦʚʦʜʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ; 

ï ʫʤʝʥʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; 

ï ʫʤʝʥʠʝ ʦʙʦʩʥʦʚʘʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʜʛʦ-

ʪʘʚʣʠʚʘʪʴ ʠ ʩʦʩʪʘʚʣʷʪʴ ʦʙʟʦʨʳ, ʦʪʯʝʪʳ ʠ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ; 

ï ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦ-

ʣʦʛʠʡ; 

ï ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʦʚʳʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ 

ʠʜʝʠ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʠʩʪʝʤ. 

ʏʪʦʙʳ ʫ ʩʪʫʜʝʥʪʦʚ ʧʦʷʚʠʣʩʷ ʦʧʳʪ ʠ ʥʘʚʳʢ ʛʨʘʤʦʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʚ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ (ʤʦʜʫʣʝʡ) 

ʚʢʣʶʯʘʶʪ ʟʘʜʘʥʠʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʭ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ï ʵʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʫʩʪʘʥʦʚ-

ʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, ʥʦʨʤ, ʧʨʘʚʠʣ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝ-

ʥʠʷ, ʪʘʢ ʠ ʨʝʢʦʤʝʥʜʫʝʤʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʘʚʦ ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʪʦʚʘʨʦʚ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʘʚʦ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʤʬʦʨʪʥʦʩʪʴ 

ʪʨʫʜʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʎʝʣʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʜʦʩʪʠʞʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʫʧʦʨʷʜʦʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʰʠʨʦʢʦʛʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩ-

ʪʘʥʦʚʣʝʥʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʪʨʝʙʦʚʘʥʠʡ, ʥʦʨʤ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ, 

ʧʣʘʥʠʨʫʝʤʳʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʪʘ (ʫʩ-

ʣʫʛʠ), ʧʨʦʮʝʩʩʦʚ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʫʩʪʨʘʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʙʘʨʴ-

ʝʨʦʚ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʪʦʚʘʨʦʦʙʤʝʥʝ, ʩʦʜʝʡʩʪʚʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ 

ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ [1], [2]. ʉʪʘʥʜʘʨʪʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʧʨʦʛʨʘʤʤʳ ʜʨʫʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 
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ʂʦʤʧʘʥʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ 

ʚʳʧʫʩʢʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʩʪʘʥ-

ʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʦʪʜʝʣʴʥʳʝ ʨʘʟʜʝʣʳ ʚ ʩʪʘʥʜʘʨʪʘʭ) [3]. 

ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ɽʉʇɼ) [3] ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʥʘ-

ʙʦʨ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʨʘʟ-

ʙʠʚʢʦʡ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ: ʩʪʘʜʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ, ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ, ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʘ ʠ ʩʪʘʜʠʶ ʚʥʝʜʨʝʥʠʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ɽʉʇɼ ʫʜʦʙʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʜʝʨʞʠʚʘʶ-

ʱʝʛʦ ʫʧʦʤʷʥʫʪʳʝ ʩʪʘʜʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʇʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʟʜʝʣʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʛʨʫʧʧʳ: ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ (ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ) ʠ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʥʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʪʘʥʜʘʨʪʦʤ "ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 12207-2010 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʉʠʩʪʝʤʥʘʷ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷ. ʇʨʦʮʝʩʩʳ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ". ʉʪʘʥʜʘʨʪ ʛʨʫʧʧʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʠʩʪʝʤ ï ʚ ʩʝʤʴ ʛʨʫʧʧ ʧʨʦʮʝʩʩʦʚ. ʂʘʞʜʳʡ ʠʟ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚ 

ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʛʨʫʧʧ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʮʝʣʠ ʠ ʞʝʣʘʝʤʳʭ ʚʳʭʦʜʦʚ, ʩʧʠʩʢʦʚ 

ʜʝʡʩʪʚʠʡ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ, ʯʪʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. ɺ 

ʩʣʫʯʘʝ ʟʘʷʚʣʝʥʠʷ ʠʣʠ ʪʨʝʙʦʚʘʥʠʷ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ɽʉʇɼ, ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʪʘʥʜʘʨʪʘʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ɻʆʉʊʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʦʩʠʪ ʪʦʣʴʢʦ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɻʆʉʊʳ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ 

ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ, ʝʩʣʠ ʠʥʦʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʦʛʦʚʦʨʦʤ, ʢʦʥʪʨʘʢʪʦʤ, ʦʪ-

ʜʝʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ, ʯʪʦ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʟʥʘʪʴ ʨʘʟʨʘʙʦʪʯʠʢʫ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 

ɽʉʇɼ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʪʘʧʘʤ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʨʘʪʴ ʟʘ ʦʩʥʦʚʫ ʠʤʝʥʥʦ ʜʘʥʥʳʝ ʩʪʘʥʜʘʨʪʳ. 

ʅʝʜʦʩʪʘʶʱʠʝ ʞʝ ʧʦʣʦʞʝʥʠʷ, ʚʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʜʠʢʪʫʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ, ʚʢʣʶʯʘʷ ʚ ʩʦʩʪʘʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʪʘʧʦʚ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɻʆʉʊ ʈ 1.0-2012 ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ. 
2. ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 12207-2010 ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʉʠʩʪʝʤʥʘʷ ʠ ʧʨʦʛʨʘʤʤʥʘʷ 

ʠʥʞʝʥʝʨʠʷ. ʇʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 
3. ɽʉʇɼ. ɻʆʉʊ 19.103-77 ʆʙʦʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 
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ʉ. ʅ. ɸʙʨʦʩʠʤʦʚ, ʂ. ʆ. ɻʣʘʟʫʥʦʚ 
ʆ ʙʘʟʝ ʟʥʘʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ MCAD 

ɹʘʣʪʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɺʦʝʥʤʝʭ"  
ʠʤ. ɼ.ʌ. ʋʩʪʠʥʦʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʛʝʦʤʝʪʨʠʠ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʚʣʠʷʶʱʠʝ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʥʘ ʝʸ ʢʘʯʝʩʪʚʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʡ 
ʤʦʜʠʬʠʢʘʮʠʠ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ 
ʬʘʢʪʦʨʦʤ ʠʥʞʝʥʝʨʥʦ ï ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

ɹʘʟʘ ʟʥʘʥʠʡ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʨʠʚʳʝ ɹʝʟʴʝ, ʩʧʣʘʡʥʳ, ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ 

 

ʂʘʯʝʩʪʚʦ (ʧʦʣʥʦʪʘ) ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʷ (ʤʦʜʝʨʥʠʟʘʮʠʠ) ʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʤʝʥʢʣʘʪʫʨʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʠ ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʦʧʝʨʘʮʠʡ ʩ ʥʠʤʠ. ʋʩʣʦʚʥʦ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʪʨʠ ʛʨʫʧʧʳ: ʧʨʦʩʪʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩʣʦʞʥʳʝ, ʩʦʩʪʘʚʥʳʝ ʠ ʨʝʟʫʣʴʪʠ-

ʨʫʶʱʠʝ ʠʣʠ ʧʨʦʠʟʚʦʜʥʳʝ [1]. 

ʇʨʦʩʪʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ: ʪʦʯʢʘ ʠʣʠ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝ-

ʞʘʱʠʭ ʧʣʦʩʢʦʩʪʠ; ʧʨʷʤʘʷ; ʧʣʦʩʢʦʩʪʴ; ʟʘʢʦʥʦʤʝʨʥʳʝ ʢʨʠʚʳʝ (ʜʫʛʘ ʦʢʨʫʞʥʦʩʪʠ, ʦʢ-

ʨʫʞʥʦʩʪʴ, ʵʣʣʠʧʩ, ʧʘʨʘʙʦʣʘ, ʛʠʧʝʨʙʦʣʘ ʠ ʜʨ.). 

ʉʣʦʞʥʳʝ: ʦʙʣʘʢʦ ʪʦʯʝʢ (ʥʝ ʣʝʞʘʱʠʭ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ); ʣʦʤʘʥʥʘʷ (ʩʦʩʪʦʷ-

ʱʘʷ ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʨʝʟʢʦʚ ʧʨʷʤʳʭ); ʩʧʠʨʘʣʠ (ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʠʝ, ʢʦʥʠʯʝʩʢʠʝ, ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʳ); ʢʨʠʚʘʷ ɹʝʟʴʝ; ʩʧʣʘʡʥʳ (ɺ ï 

ʩʧʣʘʡʥ, NURBS, ʊ ï ʩʧʣʘʡʥ,é); ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʨʠʚʳʝ 

(*.sat, *.igs, *.stp). 

ʉʦʩʪʘʚʥʳʝ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜ-

ʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ; ʩʧʣʘʡʥ, ʧʦʚʪʦ-

ʨʷʶʱʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʦʙʲʝʢʪʘ; ʩʢʨʫʛʣʝʥʠʝ ʫʛʣʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʢʨʠʚʳ-

ʤʠ; ʩʦʝʜʠʥʝʥʠʷ ʢʨʠʚʳʭ; ʵʢʚʠʜʠʩʪʘʥʪʥʘʷ ʢʨʠʚʘʷ; ʩʣʦʞʥʳʡ ʢʦʥʪʫʨ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ, ʚ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʟʘʥʠʤʘʶʪ ʢʨʠʚʳʝ 

ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʠʟʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʠʣʠ ʠʭ ʛʨʫʧʧʘ, 

ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʜʝʪʘʣʠʟʘʮʠʶ ʧʦʚʝʨʭʥʦʩʪʠ; ʣʠʥʠʷ ʦʯʝʨʢʘ ʛʨʘʥʠ; ʩʧʣʘʡʥ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ; ʧʨʦʝʢʮʠʦʥʥʘʷ ʢʨʠʚʘʷ (ʦʩʥʦʚʥʦʝ ʝʝ ʩʚʦʡʩʪʚʦ: ʧʦʩʪʦʷʥʥʘʷ ʩʚʷʟʴ ʩ ʠʩ-

ʭʦʜʥʳʤ ʦʙʲʝʢʪʦʤ, ʥʘʧʨʠʤʝʨ, ʨʝʙʨʦʤ ʧʨʦʝʢʮʠʝʡ ʢʦʪʦʨʦʡ ʦʥʘ ʷʚʣʷʝʪʩʷ; ʚʦʟʤʦʞʥʦ, 

ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʦʝʢʮʠʦʥʥʦʡ ʢʨʠʚʦʡ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʠ ʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʝ (ʚ ʨʘʤʢʘʭ ʧʨʷʤʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ)).  

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʘʢʞʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʘʣʛʦ-

ʨʠʪʤ (ʩʮʝʥʘʨʠʡ), ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʠ ʛʝʦʤʝʪʨʠʷ ʪʨʘʝʢʪʦʨʠʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʙʘʟʦʚʳʝ ʦʧʝʨʘʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ: ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ ʠʣʠ ʚʳʜʘʚʣʠʚʘʥʠʝ (ʙʘʟʦʚʘʷ ʪʨʘʝʢʪʦʨʠʷ ï 

ʥʦʨʤʘʣʴ ʢ ʧʣʦʩʢʦʩʪʠ ʵʩʢʠʟʘ); ʚʨʘʱʝʥʠʝ, (ʪʨʘʝʢʪʦʨʠʷ ï ʦʢʨʫʞʥʦʩʪʴ); ʢʠʥʝʤʘʪʠʯʝ-

ʩʢʘʷ ʦʧʝʨʘʮʠʷ (ʪʨʘʝʢʪʦʨʠʷ ï ʢʨʠʚʘʷ); ʣʦʬʪʠʥʛ (ʪʨʘʝʢʪʦʨʠʷ ï ʢʨʠʚʘʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʪʦʯʢʘʤʠ ʵʩʢʠʟʦʚ (ʩʝʯʝʥʠʡ)).  
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ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʘʥʠʤʘʝʪ ʩʦʭʨʘʥʝʥʠʝ 

ʬʦʨʤʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʨʘʟʤʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʠʭ ʚʟʘʠʤʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʘʢʝʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝʤ, ʵʪʦ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʧʦʥʷʪʠʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ, ʘ ʪʘʢʞʝ ʧʦʥʷʪʠʡ 

ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠ ʨʘʩʯʸʪʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʘʨʘʤʝʪʨʠʟʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʠ ʩʦʦʪʥʦ-

ʰʝʥʠʡ ʤʝʞʜʫ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ 

(ʟʘ ʩʯʝʪ ʚʘʨʴʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʠ ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʪ-

ʥʦʰʝʥʠʡ) ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʦʰʠʙʢʠ.  

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʛʠʙʢʦʡ ʩʠʩʪʝʤʦʡ ʫʩʪʘʥʦʚʢʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ɿʜʝʩʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʯʠʩʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ 

ʚʟʘʠʤʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʩʦʚʧʘʜʝʥʠʝ, ʢʦʥʮʝʥʪʨʠʯʥʦʩʪʴ, 

ʢʦʣʠʥʝʘʨʥʦʩʪʴ, ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ, ʢʘʩʘʥʠʝ, ʩʠʤʤʝʪʨʠʷ ʠ ʪ.ʜ.). 

ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʤʝʨʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ (ʣʠʥʝʡʥʳʤʠ, ʫʛʣʦʚʳʤʠ, ʨʘʜʠʘʣʴʥʳʤʠ ʠ 

ʜʠʘʤʝʪʨʘʣʴʥʳʤʠ) ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʜʘʸʪ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʘʟʤʝʨʥʘʷ ʠʣʠ ʚʘʨʠʘʮʠʦʥʥʘʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʩʫʱʝʩʪʚʝʥʥʝʝ ʚʣʠʷʝʪ ʥʘ ʛʝʦ-

ʤʝʪʨʠʶ ʤʦʜʝʣʠ, ʟʘ ʩʯʸʪ ʥʘʣʦʞʝʥʠʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʨʘʟʣʠʯʥʳʭ ʧʘ-

ʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʚʷʟʝʡ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ ʚʠʜʝ ʩʠʩʪʝʤ 

ʫʨʘʚʥʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʜʠʬʠʢʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦ-

ʜʝʣʠ ʠ ʩʚʷʟʳʚʘʪʴ ʝʸ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ CAE ʠ CAM. 

ɺʳʰʝ ʩʢʘʟʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʟʫ ʟʥʘʥʠʡ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʥʘʯʘʪʴ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʫ ʙʫʜʫʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʝʱʸ ʥʘ ʰʢʦʣʴʥʦʡ ʩʢʘʤʴʝ, 

ʧʨʦʜʦʣʞʠʪʴ ʩʚʦʸ ʨʘʟʚʠʪʠʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʚ ɺʋɿʝ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ "ʀʥʞʝʥʝʨ-

ʥʘʷ ʛʝʦʤʝʪʨʠʷ". 

ʀʥʞʝʥʝʨʥʘʷ ʛʝʦʤʝʪʨʠʷ ʫʩʣʦʚʥʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ ʙʘʟʦʚʳʡ ʫʨʦ-

ʚʝʥʴ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʧʨʝʝʤʥʠʢʦʤ ʧʨʦʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʟʘ ʥʠʤ ʩʣʝʜʫʶʪ 

ʫʨʦʚʝʥʴ ʨʘʩʰʠʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʝʦʤʝʪʨʠʠ ("ʪʦʥʢʠʝ" ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ) 

ʠ ʜʘʣʝʝ, ʫʨʦʚʝʥʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ MCAD (ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʷʜʨʘ). 

ɺ ʙʘʟʦʚʫʶ ʯʘʩʪʴ "ʀʥʞʝʥʝʨʥʦʡ ʛʝʦʤʝʪʨʠʠ", ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʦʩʥʦʚʥʫʶ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʦʚ, ʜʦʣʞʥʘ ʚʭʦʜʠʪʴ ʵʣʝʤʝʥʪʥʘʷ 

ʙʘʟʘ ʛʝʦʤʝʪʨʠʠ, ʤʝʪʦʜʳ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ. 

ʋʨʦʚʝʥʴ ʨʘʩʰʠʨʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʡ ʤʘʪʝʨʠ-

ʘʣ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʘʩʘʶʱʠʡʩʷ ʦʩʦʙʳʭ ʢʨʠʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʀ ʚ ʯʘʩʪʥʦʩʪʠ 

ʢʨʠʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ɹʝʟʴʝ, ɺ ï ʩʧʣʘʡʥʦʚ, NURBS ʢʨʠʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʂʫʥʩʘ ʠ ɻʦʨʜʦʥʘ, ʩʢʣʝʡʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ, ʤʝʪʦʜʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ ʠ ʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ [2], [3]. 
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ʋʨʦʚʝʥʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʚ 

ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʠ ʪʦʧʦʣʦʛʠʠ. 

ɺ ʮʝʣʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʪʦ "ʀʥʞʝʥʝʨʥʘʷ ʛʝʦʤʝʪʨʠʷ" ʧʦʟʚʦʣʠʪ ʧʦʜʥʷʪʴ ʦʙ-

ʱʠʡ ʫʨʦʚʝʥʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʞʝʥʝʨʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʠ ʧʦʤʦʞʝʪ ʚ ʩʦʟʜʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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Consideration was given to basic components of geometry which have a fundamental im-
portance for creation of a geometrical model, its quality and possibility for further variation. It 
has been pointed out that geometrical culture is a key for engineering development. 
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ʄ. ɺ. ʉʘʤʦʡʣʦʚʘ 
ɹʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʪʘʨʪʦʚʦʛʦ  
ʫʨʦʚʥʷ ʢʫʨʩʘʥʪʦʚ ʚʦʝʥʥʳʭ ʚʫʟʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ 

ɺʦʨʦʥʝʞʩʢʠʡ ʠʥʩʪʠʪʫʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʢʘʢ ʦʜʥʦ ʠʟ ʩʨʝʜʩʪʚ ʚʳʨʘʚʥʠʚʘʥʠʷ 
ʩʪʘʨʪʦʚʦʛʦ ʫʨʦʚʥʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʚʦʝʥʥʳʭ ʚʫʟʘʭ. ʀʟʤʝʥʝʥʠʝ ʩʠʩ-
ʪʝʤʳ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɹʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʪʘʨʪʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ  
ʦʙʫʯʝʥʠʷ 

 

ʆʢʘʥʯʠʚʘʷ ʰʢʦʣʫ ʠ ʧʦʩʪʫʧʘʷ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʢʫʨʩʘʥʪʳ ʚʦʝʥʥʳʭ 

ʚʫʟʦʚ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ, ʯʪʦ ʤʝʰʘʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝ-

ʥʠʶ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘʤ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ɺʋɿʘ. ʇʨʦʛʨʘʤʤʘ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ 

ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʚ ʚʦʝʥʥʦʤ ɺʋɿʝ ʥʝʦʙʭʦʜʠʤʘ ʠ ʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʦʙʫʯʘʶ-

ʱʠʝʩʷ ʢʫʨʩʘʥʪʳ ï ʵʪʦ ʤʦʣʦʜʳʝ ʣʶʜʠ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʙʣʠʞʥʝ-

ʛʦ ʟʘʨʫʙʝʞʴʷ. 

ʉʪʘʨʪʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʫʨʩʘʥʪʦʚ ʨʘʟʣʠʯʥʳ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʫ 

ʥʠʭ ʠʩʭʦʜʥʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʇʨʦʛʨʘʤʤʘ ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦ-

ʚʝʥʴ ʩʘʤʦʦʮʝʥʢʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʤʦʪʠʚʘʮʠʶ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ ʠʥʦʩʪʨʘʥ-

ʥʦʛʦ ʷʟʳʢʘ.  
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ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʣʶʙʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ [3]. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘ-

ʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʩʷ ʧʨʦʮʝʩʩʘʤʠ ʠʥʪʝʛʨʘʮʠʠ ʢʫʣʴʪʫʨ, ʜʝʤʦ-

ʢʨʘʪʠʟʘʮʠʠ, ʫʢʨʝʧʣʝʥʠʝʤ ʧʦʟʠʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʤʠʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʝʝ ʢ ɹʦʣʦʥʩʢʦʤʫ ʩʦʛʣʘʰʝʥʠʶ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʢʘʯʝʩʪʚʫ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʝ ʝʝ ʦʮʝʥʢʠ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ ʥʝ ʫʯʠ-

ʪʳʚʘʝʪ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʩʝʩʩʠʦʥʥʳʡ ʵʢʟʘʤʝʥ ʚ ʜʘʥʥʳʭ ʫʩ-

ʣʦʚʠʷʭ ï ʵʪʦ ʣʦʪʝʨʝʷ [1]. ɹʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʝʥʩʠʨʫʝʪ ʚʩʝ ʵʪʠ ʥʝʜʦʩ-

ʪʘʪʢʠ. ɿʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪ ʚ ʪʝʯʝʥʠʝ ʩʝʤʝʩʪʨʘ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʙʘʣʣʳ, ʢʦ-

ʪʦʨʳʝ ʟʘʪʝʤ ʩʫʤʤʠʨʫʶʪʩʷ, ʠ ʧʦʣʫʯʘʝʪʩʷ ʠʪʦʛʦʚʳʡ ʨʝʡʪʠʥʛʦʚʳʡ ʙʘʣʣ ʧʦ ʧʨʝʜʤʝʪʫ, 

ʢʦʪʦʨʳʡ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʦʮʝʥʦʢ [3].  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʣʝʜʫʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʟʥʘʥʠʷ ʧʦ ʧʨʝʜʤʝʪʫ ʧʫ-

ʪʝʤ ʚʚʝʜʝʥʠʷ ʨʘʟʥʦʛʦ ʚʠʜʘ ʟʘʜʘʥʠʡ ʠ ʫʧʨʘʞʥʝʥʠʡ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʦ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶ-

ʱʝʝ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ, ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, 

ʣʘʢʦʥʠʯʥʦʩʪʴ [4]. ɼʠʘʛʥʦʩʪʠʢʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʘʷʩʷ ʚ ʥʘʯʘʣʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʧʦʟʚʦ-

ʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʢʫʨʩʘ ʧʦ ʧʨʝʜʤʝʪʫ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [3].  

ʎʝʣʷʤʠ ʚʚʝʜʝʥʠʷ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ; 

ʇʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ; 

ʉʥʠʞʝʥʠʝ ʨʦʣʠ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʩʜʘʯʝ ʟʘʯʝʪʦʚ ʠ ʵʢʟʘʤʝʥʦʚ; 

ʆʧʪʠʤʠʟʘʮʠʷ ʫʯʝʪʘ ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʤʦʡ ʩʪʫʜʝʥʪʦʤ ʨʘʙʦʪʳ; 

ʇʦʚʳʰʝʥʠʝ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ ʚ ʫʯʝʙʝ ʧʫʪʝʤ ʦʮʝʥʢʠ ʨʝʘʣʴʥʦʛʦ ʤʝʩʪʘ, ʢʦʪʦ-

ʨʦʝ ʩʪʫʜʝʥʪ ʟʘʥʠʤʘʝʪ ʩʨʝʜʠ ʩʦʢʫʨʩʥʠʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʫʩʧʝʭʘʤʠ; 

ɺʳʷʚʣʝʥʠʝ ʣʠʜʝʨʦʚ ʠ ʦʪʩʪʘʶʱʠʭ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ; 

ʇʦʷʚʣʝʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʦʪʙʦʨʘ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʧʦʦʱʨʝʥʠʷ ʠ 

ʣʴʛʦʪʳ (ʧʝʨʩʦʥʘʣʴʥʳʝ ʩʪʠʧʝʥʜʠʠ ʠ ʧʨʝʤʠʠ); 

ʆʙʲʝʢʪʠʚʠʟʘʮʠʷ ʦʮʝʥʢʠ ʩʫʤʤʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʘ. 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ɹʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʝ ʦʮʝʥʠʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʭʦʜʝ ʪʝʢʫʱʝʛʦ ʠ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ ʠ ʠʪʦʛʦʚʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʦʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʘ. ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʫʯʝʥʠʷ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʢʫʨʩʘʥʪʳ ʥʘʙʠʨʘʶʪ ʙʘʣʣʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʳʡ ʨʝʡʪʠʥʛ. ʋʯʘʩʪʠʝ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʢʦʥʬʝʨʝʥʮʠʠ ʠʣʠ ʦʣʠʤʧʠʘʜʝ ʤʦʞʝʪ 

ʙʳʪʴ ʪʘʢʞʝ ʦʮʝʥʝʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʙʘʣʣʘʤʠ. ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʞʝ ʚʳʜʝ-

ʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʙʘʣʣʦʚ ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʢʫʨʩʘʥʪʦʚ: 

ʠʥʠʮʠʘʪʠʚʥʦʩʪʴ, ʜʠʩʮʠʧʣʠʥʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ʂʫʨʩʘʥʪʳ ʚʠʜʷʪ ʩʚʦʡ ʨʝʡʪʠʥʛ ʩʨʝʜʠ 

ʩʦʢʫʨʩʥʠʢʦʚ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʚ ʪʝʯʝ-

ʥʠʝ ʩʝʤʝʩʪʨʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʷʚʣʷʝʪʩʷ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʴ ʚ ʫʯʝʙʝ. 
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ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʚʝʜʝʪ ʢ ʚʳʨʘʚʥʠʚʘʥʠʶ ʩʪʘʨʪʦ-

ʚʦʛʦ ʫʨʦʚʥʷ ʢʫʨʩʘʥʪʦʚ ʚʦʝʥʥʳʭ ʚʫʟʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʪʘʢ ʢʘʢ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʚ ʣʶʙʠʤʦʤ ʚʠʜʝ ʨʘʙʦʪ ʠ ʧʦʚʳʰʘʝʪ ʤʦʪʠʚʘʮʠʶ ʩʠʩʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʢʘʢ ʘʫʜʠʪʦʨʥʦʡ, ʪʘʢ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɸʙʜʫʣʠʥʘ ʆ.ɸ. ɼʝʤʦʢʨʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ / ʆ.ɸ. ɸʙʜʫʣʠʥʘ 

// ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ. ï ʄ., 1996. ï ˉ1. ï ʉ. 73ï78. 
2. ɸʣʝʢʩʝʝʚ ʅ.ɸ. ʃʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʚʦʧʨʦʩʳ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ / 

ʅ.ɸ. ɸʣʝʢʩʝʝʚ. ï ʊʶʤʝʥʴ, 1996. ï 216 ʩ. 
3. ʊʘʨʘʩʝʥʢʦ ʆ.ɺ. ɼʠʤʠʜʝʥʦʢ ɾ.ɸ. ɹʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʟʥʘʥʠʡ ʩʪʫ-

ʜʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʘʛʨʘʨʥʦʛʦ ʚʫʟʘ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2014. ï ˉ1. ï ʉ. 579ï581. 
4. ʌʦʣʦʤʢʠʥʘ ʉ.ʂ. ɿʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʚ ʥʝ-

ʷʟʳʢʦʚʦʤ ʚʫʟʝ / ʉ.ʂ. ʌʦʣʦʤʢʠʥʘ // ʀʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ. ï 1989. ï ɺʳʧ.21. ï  
ʉ. 3ï7. 

 

Federal State Public Educational Establishment of Higher Training "Voronezh Institute of the 
Ministry of the Interior of the Russian Federation" 

The article considers point-rating system as one of the means of the starting level alignment 
while learning foreign languages in military higher educational establishments. Changing of 
grading policy allows to raise the specialist training quality. 
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ɺ. ɺ. ʂʘʩʘʪʢʠʥ, ʉ. ɸ. ʗʢʦʚʣʝʚ* 
ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ: ʪʝʭʥʦʣʦʛʠʷ ʠ ʩʨʝʜʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ  

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ  
 ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ; 

* ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʜ-
ʛʦʪʦʚʢʝ ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ "ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦ-
ʣʦʛʠʠ" ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠʪʘʮʠ-
ʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

IT-ʩʧʝʮʠʘʣʠʩʪ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʩʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʘʢʪʠʚʥʳʝ 
ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʅʘʢʦʧʣʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʤʦʜʝʨʥʠ-

ʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʨʝʤʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ï ʚʩʝ 

ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ (ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʬʝʨʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʩʩʣʝʜʫʶʪʩʷ ʧʨʦʙʣʝʤʳ ʦʙʥʦʚ-

ʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʦʣʴ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʩʨʝʜʩʪʚ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ, ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠ-
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ʚʘʪʴʩʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʨʘʟʚʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ, ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ɺ ʧʦʜʛʦʪʦʚʢʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚ 

ʚʫʟʝ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʟʥʘʥʠʝ ʧʦʣʫʯʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚ ʨʘʙʦʪʝ [1]. 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʠ ʩʨʝʜʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʀʊ-

ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʜʚʝʨʛʥʫʪʦ ʩʧʝ-

ʮʠʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ [2]. ʇʨʠʯʝʤ ʚʦʟʥʠʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ: 

ï ʤʝʞʜʫ ʚʦʟʨʦʩʰʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʫ, ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʤʫ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʜʝʢʚʘʪʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ 

ʣʠʯʥʦʩʪʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʬʫʥʢʮʠʡ ʚ ʥʦʚʳʭ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ; 

ï ʤʝʞʜʫ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʙʣʝʤʝ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚ ʚʫʟʝ. 

ɺ ʩʚʷʟʠ ʩ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʧʨʦʙʣʝʤʳ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠ ʚʳ-

ʷʚʣʝʥʥʳʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʤʘ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ ʚ ʚʫʟʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʚ ʧʦʜʛʦʪʦʚʢʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʚʳʩʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ, ʘ ʧʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: ʪʝʭʥʦʣʦʛʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʙʫʜʫʱʠʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʚʫʟʝ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

ï ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ; 

ï ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

ï ʦʙʦʩʥʦʚʘʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʀʊ-

ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʩʧʦʩʦʙʳ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ; 

ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ʙʫʜʫʱʠʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ; 

ï ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʚʣʘʜʝʝʪ ʤʝʪʦʜʠʢʦʡ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʫʯʝ-

ʪʦʤ ʩʧʝʮʠʬʠʢʠ ʢʦʥʢʨʝʪʥʦʡ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʀʩʭʦʜʷ ʠʟ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠ ʨʝʰʝʥʳ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ. 

1. ʇʨʦʚʝʜʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʠ ʨʘʩʢʨʳʪʳ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʀʊ-

ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚ ʚʫʟʝ. 
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2. ʆʙʦʩʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ. 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʠ ʵʪʘʧʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʬʦʨʤʠʪʴ ʝʛʦ ʚ ʚʠʜʝ 

ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʠ. 

ʇʨʦʙʣʝʤʥʦ-ʧʦʠʩʢʦʚʳʡ ʵʪʘʧ. ʀʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʳʩʰʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʧʨʘʢʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ, 

ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʤʝʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʝʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʠ ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʷ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʫʯʝʙʥʳʭ ʠʟʜʘʥʠʡ; ʠʟʫʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʡ ʚ ʘʩʧʝʢʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʠʟʫʯʝʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʢʘʢ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʵʪʘʧ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʫʯʝʥʠʶ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɸʧʨʦʙʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ. ɺʳʷʚʣʝʥʠʝ ʫʩʣʦʚʠʡ ʧʦʚʳ-

ʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʙʫʜʫ-

ʱʠʭ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ. ɸʥʘʣʠʟ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʩʥʦʚʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʘ ʠ ʤʘʛʠʩʪʨʘ [3]. ɸʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɸʥʘʣʠʪʠʢʦ-ʦʙʦʙʱʘʶʱʠʡ ʵʪʘʧ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. ʄʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʀʊ-ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ɺʥʝʜʨʝʥʠʝ ʠ ʘʧʨʦʙʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ ʨʷʜʘ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ 

ʫʯʘʩʪʠʝʤ ʘʚʪʦʨʦʚ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʘ ʠ 

ʤʘʛʠʩʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ "ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ" ʚ ʨʘʤʢʘʭ ʬʝ-

ʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. 
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ʀ. ɽ. ʋʰʘʢʦʚ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʜʘʥʥʳʭ ʌʝʜʝʨʘʣʴʥʦʛʦ  
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ 

 ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 
ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʜʘʥ-
ʥʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʦʩʥʦʚʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟ-
ʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʬʦʥʜ, ʤʝʪʨʦʣʦʛʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʩʝʨʪʠʬʠʢʘʮʠʷ, ʦʙʝʩʧʝʯʝʥʠʝ ʝʜʠʥʩʪ-
ʚʘ ʠʟʤʝʨʝʥʠʡ, ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʨʝʜʩʪʚʦ ʠʟʤʝʨʝʥʠʡ, ʩʪʘʥʜʘʨʪʥʳʡ ʦʙʨʘʟʝʮ 

 

ɺ [1] ʦʪʤʝʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ 

"ʄʝʪʨʦʣʦʛʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ" ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʝʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ï ʚʥʝʩʝʥʠʝʤ ʜʦʧʦʣʥʝʥʠʡ ʠ ʠʟʤʝʥʝ-

ʥʠʡ: ʚ ʌʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ "ʆʙ ʦʙʝʩʧʝʯʝʥʠʠ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ" [2] ʠ "ʆ ʪʝʭʥʠʯʝʩʢʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ" [3]; ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʦʪʜʝʣʴ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (ʚʠʜʘʤ) ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʥʠʤʘʝʤʳʝ ʚʦ ʠʩʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʟʘʢʦ-

ʥʦʚ; ʚ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ (ʄʠʥ-

ʧʨʦʤʪʦʨʛ ʈʦʩʩʠʠ, ʈʦʩʩʪʘʥʜʘʨʪ), ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʬʫʥʢʮʠʠ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʫʧʨʘʚ-

ʣʝʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʬʝʨʘʭ ʜʝʪ̫ʝʣʴʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʝʜʠʥʩʪ-

ʚʘ ʠʟʤʝʨʝʥʠʷ (ʜʘʣʝʝ ï ʌʦʥʜ) [4] ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʌʦʥʜ ʩʦʟʜʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ [2] "ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʛʨʘʞʜʘʥ, ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʧʦʣʫʯʝʥʠʠ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʜʦʩʪʦ-

ʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ, ʦʭ-

ʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʦʨʦʥʳ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ" [5]. 

ʈʘʟʜʝʣʳ ʌʦʥʜʘ: 

ï ʅʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʩʦʜʝʨʞʠʪ ʌʝʜʝʨʘʣʴ-

ʥʳʝ ʟʘʢʦʥʳ, ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ, ʧʨʠʢʘʟʳ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ ʠ 
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ï ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʩʦʜʝʨʞʠʪ ʩʪʘʥʜʘʨʪʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʥʝʩʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʢ ʩʨʝʜʩʪʚʘʤ ʠʟʤʝʨʝʥʠʡ); 

ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ (ʚʢʣʶʯʘʝʪ ʙʘʟʳ ʜʘʥʥʳʭ: ʰʠʬʨʳ ʧʦʚʝʨʠ-

ʪʝʣʴʥʳʭ ʢʣʝʡʤ; ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʝ ʚ ʦʙʣʘʩʪʠ ʦʙʦʨʦʥʳ ʠ ʙʝʟʦ-

ʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ; ɻʈʎʄ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʮʝʥʪʨʳ ʤʝʪʨʦʣʦʛʠʠ) 

ʠ ɻʅʄʀ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʥʘʫʯʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠʥʩʪʠʪʫʪʳ), ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʝ 

ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ; ʰʠʬʨʳ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʣʝʡʤ; ʩʪʘʥ-

ʜʘʨʪʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪʘʭ ʠ ʩʚʦʡʩʪʚʘʭ ʚʝʱʝʩʪʚ ʠ ʤʘ-

ʪʝʨʠʘʣʦʚ; ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʨʪʘʣʘ "ʅʘʥʦʤʝʪʨʦʣʦʛ"); 

ï ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʩʦʜʝʨʞʠʪ ʜʦʢʫʤʝʥʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʄʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʤʝʪʨʦʣʦʛʠʠ); 

ï ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʜʦʛʦʚʦʨʳ (ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦ-

ʨʘʭ, ʧʦʜʧʠʩʘʥʥʳʭ ʈʦʩʩʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ: ʄʝʪʨʠʯʝʩʢʘʷ ʢʦʥʚʝʥʮʠʷ, ʧʦʜʧʠʩʘʥʥʘʷ ʚ 

ʇʘʨʠʞʝ 20.05.1875; ʉʦʛʣʘʰʝʥʠʝ "ʆ ʧʨʦʚʝʜʝʥʠʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩ-

ʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʤʝʪʨʦʣʦʛʠʠ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ", ʧʦʜʧʠʩʘʥʥʦʝ ʛʣʘʚʘʤʠ ʩʪʨʘʥ ʉʅɻ 

ʚ ʄʦʩʢʚʝ 13.03.1992); 

ï ʉʚʝʜʝʥʠʷ ʦʙ ʘʪʪʝʩʪʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢʘʭ (ʤʝʪʦʜʘʭ) ʠʟʤʝʨʝʥʠʡ (ʩʦʜʝʨʞʠʪ ʙʦ-

ʣʝʝ 21 ʪʳʩʷʯʠ ʜʦʢʫʤʝʥʪʦʚ, ʫʢʘʟʘʥʳ ʩʚʝʜʝʥʠʷ: ʥʘʠʤʝʥʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ ʥʘ ʤʝʪʦ-

ʜʠʢʫ, ʥʦʤʝʨ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦʙ ʘʪʪʝʩʪʘʮʠʠ ʤʝʪʦʜʠʢʠ, ʜʘʪʘ ʝʛʦ ʚʳʜʘʯʠ); 

ï ɽʜʠʥʳʡ ʧʝʨʝʯʝʥʴ ʠʟʤʝʨʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʷ (ʦʙʲʝʜʠʥʷʝʪ ʧʝʨʝʯʥʠ ʠʟʤʝʨʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ, ʚ ʯʘʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ); 

ï ʉʚʝʜʝʥʠʷ ʦʙ ʵʪʘʣʦʥʘʭ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ (ʩʦʜʝʨʞʠʪ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʦ-

ʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʝʨʚʠʯʥʳʭ ʵʪʘʣʦʥʘʭ, ʘ ʪʘʢʞʝ ʦ ʨʘʙʦʯʠʭ ʵʪʘʣʦʥʘʭ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥ); 

ï ʉʚʝʜʝʥʠʷ ʦʙ ʫʪʚʝʨʞʜʝʥʥʳʭ ʪʠʧʘʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 

3 ʪʳʩʷʯ ʜʦʢʫʤʝʥʪʦʚ, ʫʢʘʟʘʥʳ ʩʚʝʜʝʥʠʷ: ʥʦʤʝʨ ʚ ʛʦʩʨʝʝʩʪʨʝ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʦʙʨʘʟʮʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ, ʥʦʤʝʨ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʠʧʘ, 

ʩʨʦʢ ʝʛʦ ʜʝʡʩʪʚʠʷ); 

ï ʉʚʝʜʝʥʠʷ ʦʙ ʫʪʚʝʨʞʜʝʥʥʳʭ ʪʠʧʘʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ (ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 76 

ʪʳʩʷʯ ʜʦʢʫʤʝʥʪʦʚ, ʫʢʘʟʘʥʳ ʩʚʝʜʝʥʠʷ: ʥʦʤʝʨ ʚ ʛʦʩʨʝʝʩʪʨʝ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʨʝʜʩʪ-

ʚʘ ʠʟʤʝʨʝʥʠʡ, ʦʙʦʟʥʘʯʝʥʠʝ ʝʛʦ ʪʠʧʘ, ʠʟʛʦʪʦʚʠʪʝʣʴ, ʩʨʦʢ ʜʝʡʩʪʚʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʠʣʠ ʟʘʚʦʜʩʢʦʡ ʥʦʤʝʨ (ʧʨʠ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ), ʠʥʬʦʨ-

ʤʘʮʠʷ ʦʙ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ ʧʦʚʝʨʢʘʤʠ ʠ ʦʧʠʩʘʥʠʝ ʪʠʧʘ); 

ï ʉʚʝʜʝʥʠʷ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ (ʩʦʜʝʨʞʠʪ ʦʙʦʙʱʝʥ-

ʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʚʝʨʢʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ). 

ʌʦʥʜ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɿʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʳʝ ʣʠʮʘ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʠʤ ʜʦʢʫʤʝʥʪʳ ʠ ʩʚʝʜʝʥʠʷ, ʩʦʜʝʨʞʘ-

ʱʠʝʩʷ ʚ ʌʦʥʜʝ, ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʝʛʣʘʤʝʥʪʦʤ [6]. 

ɼʣʷ ʟʥʘʢʦʤʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʌʦʥʜʘ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʩʚʝʜʝʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷ-

ʪʠʡ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʄʝʪʨʦʣʦʛʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ" ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʩʪʫʜʝʥʪʘʤ ʢ ʩʠʩʪʝʤʝ ʀʥʪʝʨʥʝʪ. 
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ʇʦʣʫʯʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʌʦʥʜʦʤ, ʩʪʫʜʝʥʪʳ ʙʫʜʫʪ ʧʦʜʛʦʪʦʚ-

ʣʝʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʤ ʩʚʝʜʝʥʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʜʘʥʠʡ, ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ, ʢʫʨʩʦʚʳʭ ʧʨʦʝʢʪʦʚ (ʨʘʙʦʪ), ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠ-

ʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʤʝʪʦʜʠʢ (ʤʝʪʦʜʦʚ) ʠʟʤʝʨʝʥʠʡ, ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ, ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ ʠ ʪ.ʜ. 
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ʧʴʶʪʝʨʝ. ʆʮʝʥʝʥʘ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʳ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʜʘʯʘʭ ʛʦʨʥʦʛʦ ʜʝʣʘ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍʍ ʚʝʢʘ. ʕʪʠ ʤʝʪʦʜʠʢʠ ʟʘʢʨʝʧʣʝʥʳ ʚ ʉʅʠʇ ʠ 
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ʨʘʟʣʠʯʥʳʭ ʫʢʘʟʘʥʠʷʭ. ɺ ʥʠʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʢʦʧʣʝʥʥʳʡ ʢ ʪʦʤʫ ʤʦʤʝʥʪʫ ʦʧʳʪ ʚʝ-

ʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ. ʕʪʠ ʤʝʪʦʜʠʢʠ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʝʱʝ ʥʘ ʨʫʯʥʦʡ ʩʯʝʪ ʠ 

ʩʦʟʜʘʚʘʣʠʩʴ ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʤʝʥʥʦ ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʩʯʝʪʥʳʭ 

ʤʝʪʦʜʠʢʘʭ ʥʦʤʦʛʨʘʤʤ [1], [2]. 

ʅʦʤʦʛʨʘʤʤʘ ï ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠʢʣʘʜʳʚʘʥʠʷ 

ʣʠʥʝʡʢʠ) ʠʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʙʝʟ ʚʳʯʠʩʣʝʥʠʡ. ʉʦʟʜʘʥʠʝ ʥʦʤʦ-

ʛʨʘʤʤ ï ʮʝʣʳʡ ʨʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦ-

ʩʪʨʦʝʥʠʷ ʥʦʤʦʛʨʘʤʤ ï ʩʧʝʮʠʘʣʴʥʳʭ ʯʝʨʪʝʞʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ [3]. ʆʩʦʙʝʥʥʦʩʪʴ ʥʦʤʦʛʨʘʤʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʨ-

ʪʝʞ ʠʟʦʙʨʘʞʘʝʪ ʟʘʜʘʥʥʫʶ ʦʙʣʘʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʢʘʞʜʦʝ ʠʟ ʟʥʘʯʝʥʠʡ ʧʝʨʝ-

ʤʝʥʥʳʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʥʦʤʦʛʨʘʤʤʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ 

ʵʣʝʤʝʥʪʦʤ (ʪʦʯʢʦʡ ʠʣʠ ʣʠʥʠʝʡ); ʠʟʦʙʨʘʞʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ, ʥʘʭʦʜʷʪʩʷ ʥʘ ʥʦʤʦʛʨʘʤʤʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ, 

ʦʙɦʝʤ ʜʣʷ ʥʦʤʦʛʨʘʤʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʪʠʧʘ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʪʘʣʦ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩ-

ʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʚʠʜʝ ʥʦʤʦʛʨʘʤʤ ʥʝʧʨʦʩʪʦ ʧʝʨʝʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʪʫʜʝʥʪʘʤʠ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʥʘ ʪʝʤʫ "ʇʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʢʚʘʞʠʥʳ" ʚ ʨʘʩʯʝʪʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚʳʙʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʪʘʙʣʠʮ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦ ʥʦʤʦʛʨʘʤʤʘʤ. ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʥʦʤʦʛʨʘʤʤʳ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ ʤʦʞʝʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʦʤʦʛʨʘʤʤʳ 

ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ ʩ ʟʥʘʯʝʥʠʷʤʠ ʠ ʧʦ ʥʝʡ ʧʨʦʠʟʚʝʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝ-

ʤʝʥʥʳʭ. ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. ʇʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚʠʜ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ, ʠ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʫʥʢʮʠʶ. ɺ ʜʘʥʥʦʤ ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʝ ʧʦ ʥʦʤʦ-

ʛʨʘʤʤʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʘʤʝʪʨ ʥʘʩʘʜʦʢ [1].  

ɼʣʷ ʚʳʙʦʨʘ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʬʫʥʢʮʠʡ ʧʦʩʪʨʦʠʣʠ ʩʝʤʝʡʩʪʚʘ ʛʨʘʬʠʢʦʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʬʫʥʢʮʠʠ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʘʨʛʫʤʝʥʪʦʚ. ʕʪʠ ʛʨʘʬʠʢʠ ʧʦʢʘʟʘʣʠ ʧʨʷʤʫʶ ʧʨʦ-

ʧʦʨʮʠʦʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʠ (V) ʠ ʦʙʨʘʪʥʫʶ ʧʨʦʧʦʨʮʠʦ-

ʥʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʟʥʘʯʝʥʠʷ Q. ʆʜʥʘʢʦ, ʚʩʝ ʧʦʩʪʨʦʝʥʥʳʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, 

ʚʘʨʴʠʨʫʶʱʠʝ ʵʪʠ ʟʘʚʠʩʠʤʦʩʪʠ, ʥʝ ʜʘʣʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʪʦʯʥʦʩʪʠ.  

ʊʦʛʜʘ ʙʳʣ ʚʳʙʨʘʥ ʜʨʫʛʦʡ ʧʫʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ: ʤʦʞʥʦ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʠʩʢʦʤʳʡ ʨʝʟʫʣʴʪʘʪ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʝʩʝʯʝʥʠʝ ʜʚʫʭ ʧʨʷ-

ʤʳʭ. ʆʧʨʝʜʝʣʝʥʥʫʶ ʩʣʦʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʩʠ ʘʙʩʮʠʩʩ ʢʘʞʜʦʛʦ 

ʛʨʘʬʠʢʘ ʥʦʤʦʛʨʘʤʤʳ ʠʤʝʶʪ ʩʚʦʡ ʤʘʩʰʪʘʙ ʠ ʥʘʧʨʘʚʣʝʥʠʝ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʯʝʥʠʷ ʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ ï ʠʩ-

ʢʦʤʦʛʦ ʟʥʘʯʝʥʠʷ ï ʛʨʘʬʠʢʠ ʥʦʤʦʛʨʘʤʤʳ ʙʳʣʠ ʦʮʠʬʨʦʚʘʥʳ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʛʜʝ ʦʩʴ ʦʨʜʠʥʘʪ ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʴʶ V, ʦʪʩʯʝʪ ʚʝʜʝʪʩʷ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʜʠʘʤʝʪʨʘ ʥʘʩʘʜʢʠ.  

ʇʦʣʫʯʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ. ʇʝʨʝʩʯʝʪ ʬʦʨʤʫʣʳ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

ʥʦʤʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʥʘʩʘʜʦʢ. 
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ɺʘʨʠʘʥʪʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʝ ʧʦʢʘʟʘʣʠ ʜʦʧʫʩʪʠʤʫʶ ʪʦʯʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʳ ʚ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʜʠʘʤʝʪʨʘ ʥʘʩʘʜʢʠ ʦʪ 10 ʜʦ 20. ʇʦ-

ʚʳʰʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʤʘʣʝʥʴʢʠʭ ʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʜʠʘʤʝʪʨʘ ʥʘʩʘʜʢʠ 

ʚʳʟʚʘʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʦʩʠ. ʉʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʫʯʝʪ ʚ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʪʦʛʦ ʬʘʢʪʦʨʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʪʨʝʙʦʚʘʣʦ ʜʨʫʛʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ, ʯʝʤ ʪʦ, ʢʦʪʦʨʦʝ ʦʪʦʙʨʘʞʝʥʦ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʇʦʣʫʯʝʥʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʩʯʝʪ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 
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The article we consider approximation of function, that is represented as nomogram. We have 
got formula for calculation the desired value. We have made the accuracy of precision calcula-
tion by means of this formula  

Approximation, nomogram, initial parameters method, self-regulation, equation of line, presicion, 
point of intersection of lines 

 

 

ɽ. ʀ. ʅʝʩʪʝʨʦʚʘ, ɺ. ʉ. ʗʢʠʤʦʚʠʯ, ɻ. ʄ. ʃʫʛʦʚʦʡ  
ʆʩʦʙʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ  
ʩʦʮʠʘʣʥɹʦ-ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʳ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʠʥʦ ʠ ʪʝʣʝʚʠʜʝʥʠʷ, 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʆʩʥʦʚʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘ-
ʮʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʝʩʥʘʷ ʩʚʷʟʴ ʚʳʧʫʩʢʘʶʱʝʡ ʢʘʬʝʜʨʳ ʩ 
ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ï ʜʝʡʩʪʚʫʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ 
ʫʩʣʫʛʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʝ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-
ʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʭ ʠʣʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʘ. 

ʉʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʘʷ ʩʬʝʨʘ, ʤʝʜʠʘʠʥʜʫʩʪʨʠʷ, ʨʘʙʦʪʦʜʘʪʝʣʴ, ʧʦʨʪʬʦʣʠʦ  

 

ʊʨʘʜʠʮʠʦʥʥʦ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʜʘʝʪ ʚʫʟ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʳʤʠ ʧʣʘʥʘʤʠ ʠ ʨʘʙʦʯʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʫʯʝʙʥʳʭ ʜʠʩʮʠ-

ʧʣʠʥ, ʩ ʫʤʝʥʠʝʤ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʩ ʫʤʝʥʠʝʤ ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʧʘʨʘʜʠʛʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʟʦʛʦʚʦʨʦʯʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ. ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʦʪʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʤʝʜʠʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʦʩʦʙʝʥʥʦ, ʚ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʝ, ʵʪʘ 

ʪʝʥʜʝʥʮʠʷ ʦʙʷʟʳʚʘʝʪ ʚʫʟʳ ʵʬʬʝʢʪʠʚʥʦ ʠ ʛʠʙʢʦ ʧʦʜʭʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʤʝʪʦʜʠʢ ʠ 

ʩʦʜʝʨʞʘʥʠʶ ʦʙʫʯʝʥʠʷ ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ, ʘ ʪʘʢʞʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʫʯʝʙʥʦʤ 

O. G. Bykova, A. A. M. A. Al-Kebsi  

Approximation of function represented as nomogram 
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ʧʨʦʮʝʩʩʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʝʩʥʘʷ ʩʚʷʟʴ ʚʳʧʫʩʢʘʶʱʝʡ ʢʘʬʝʜʨʳ, ʬʦʨ-

ʤʠʨʫʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ï 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʫʩʣʫʛʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ 

ʩʬʝʨʝ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ. 

ʆʪʩʣʝʞʠʚʘʪʴ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʤʝʜʠʘʨʳʥʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ ʧʦʤʦʛʘʶʪ ʚʟʚʝʰʝʥʥʳʝ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. 

ʊʘʢ ʚ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 54.05.03 "ɻʨʘʬʠʢʘ" (ʩʧʝʮʠʘʣʠʟʘʮʠʷ 

"ʍʫʜʦʞʥʠʢ ʘʥʠʤʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ") ʠ ʥʘʧʨʘʚʣʝʥʠʶ 54.03.01 "ɼʠʟʘʡʥ" 

(ʧʨʦʬʠʣʴ "ɼʠʟʘʡʥ ʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ", ʚʢʣʶʯʝʥʳ ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʀʭ ʦʙʲʝʤ ʥʝʟʥʘʯʠʪʝʣʝʥ, ʥʦ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʩʪʫʜʝʥʪʘʤʠ ʨʦʣʠ ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ (ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ) ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʜʠʘʩʨʝʜʳ. ʇʨʠ ʠʟʫʯʝ-

ʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʩʪʫʜʝʥʪʳ ʪʚʦʨʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʟʥʘʢʦʤʷʪʩʷ ʩ ʧʨʠʥ-

ʮʠʧʘʤʠ ʜʝʡʩʪʚʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʘʧʧʘʨʘʪ-

ʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʠʭ ʢʨʫʛʦʟʦʨʘ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩ-

ʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʊʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʪʘʢʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤ (ʚ ʬʦʨʤʝ ʫʯʘʩʪʠʷ ʚ ʚʳʩʪʘʚʢʘʭ, ʬʦʨʫʤʘʭ, ʩʝʤʠʥʘʨʘʭ) ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ, ʦʩʦʟʥʘʥʠʶ ʪʦʛʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ ʙʫʜʝʪ ʪʨʝʙʦʚʘʪʴ ʦʪ ʥʠʭ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʫʟʘ, 

ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ 

ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 27.03.05 

"ʀʥʥʦʚʘʪʠʢʘ" (ʧʨʦʬʠʣʴ "ʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ") ʥʝʦʙʭʦʜʠʤʦ 

ʚʢʣʶʯʘʪʴ ʜʠʩʮʠʧʣʠʥʳ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʪʚʦʨʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʣʦʩʪʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-

ʪʚʦʨʯʝʩʢʦʡ ʮʝʣʝʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʝʜʠʘʩʨʝʜʝ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʜʛʦʪʦʚʢʝ ʚʳʧʫʩʢʥʠʢʦʚ ʜʣʷ 

ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʜʦʣʞʥʦʩʪʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʪʝʥʜʦʚʘʪʴ ʚʳʧʫʩʢʥʠʢʠ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʘ ʚʳʠʛʨʳʚʘʝʪ ʪʦʪ, ʢʪʦ ʦʙʣʘʜʘʝʪ ʧʦʨʪʬʦʣʠʦ ʠʟ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʧʝʨʝʯʝʥʴ ʢʦʪʦʨʳʭ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʩ ʫʯʘʩʪʠʝʤ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʘ ʪʝʤ 

ʙʦʣʝʝ ʦʬʦʨʤʣʝʥ ʚ ʚʠʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʘʷ ʯʘʩʪʴ ʧʦʨʪʬʦʣʠʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢ, ʢʦ-

ʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪʩʷ ʢʘʬʝʜʨʦʡ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʙʦʪʦʜʘʪʝʣʝʤ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʩʦ-

ʙʝʥʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʣʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʧʨʠʯʝʤ, 

ʫʯʠʪʳʚʘʷ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʚ ʚʫʟʘ, ʩʪʫʜʝʥʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ (ʘ ʠʥʦʛʜʘ ʠ ʫʥʠʢʘʣʴʥʳʤʠ) ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʫʩʣʦʚʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦʙʳ ʧʦʨʪʬʦʣʠʦ ʷʚʣʷʣʩʷ 

ʜʣʷ ʨʘʙʦʪʦʜʘʪʝʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʮʝʥʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʨʦʚʥʷ 

ʢʘʯʝʩʪʚʘ ʝʛʦ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  
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The basis for ensuring the quality of training of graduates is an innovation in the learning pro-
cess. This contributes to a close connection graduating chair with employers - companies and 
organizations that provide services in the socio-cultural sphere. The direct participation of the 
students in real production or creative projects has the great importance for the attainment the 
results. 

The socio-cultural sphere, the media industry, employer, portfolio 

 

 

ɽ. ʀ. ʅʝʩʪʝʨʦʚʘ 
ʆʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʤʝʜʠʘʠʥʜʫʩʪʨʠʝʡ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠ-
ʢʦʚ ʚʫʟʘ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʠʥʦ ʠ ʪʝʣʝʚʠʜʝʥʠʷ, 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʩʧʝʢʪʳ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʤʝʜʠʘʠʥʜʫʩʪʨʠʝʡ ʫʨʦʚʥʷ ʢʘʯʝ-
ʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʦʤ-
ʧʣʝʢʩʘ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʚʢʣʶʯʘʶʱʝʛʦ ʢʘʢ ʧʨʦʬʠʣʴʥʳʝ ʟʥʘʥʠʷ, ʪʘʢ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴ-
ʥʳʝ ʥʘʚʳʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʤʝʜʠʘʠʥ-
ʜʫʩʪʨʠʠ.  

ʄʝʜʠʘʠʥʜʫʩʪʨʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ 

 

ʅʘ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʣʠʷʝʪ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʠʟ ʥʠʭ, ʦʯʝʚʠʜʥʦ, ʷʚʣʷʶʪʩʷ ʣʠʯʥʦʩʪʥʳʝ 

ʢʘʯʝʩʪʚʘ ʩʪʫʜʝʥʪʘ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʫʨʦʚʝʥʴ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ, ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʚʦʨʯʝʩʢʠʡ 

ʠ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʨʝʜʳ ʚʫʟʘ. 

 ɺ ʪʘʢʠʭ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʤʝʜʠʘʠʥʜʫʩʪʨʠʷ, ʧʨʠ ʧʦʜ-

ʛʦʪʦʚʢʝ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ, ʠ ʪʚʦʨʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: 

54.05.03 "ɻʨʘʬʠʢʘ" ï ʩʧʝʮʠʘʣʠʟʘʮʠʷ 05 "ʍʫʜʦʞʥʠʢ ʘʥʠʤʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʠ"; 54.03.01 "ɼʠʟʘʡʥ" ï ʧʨʦʬʠʣʴ "ɼʠʟʘʡʥ ʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ"; 27.03.05 "ʀʥ-

ʥʦʚʘʪʠʢʘ" ï ʧʨʦʬʠʣʴ "ʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ" ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʝʜʠʘʠʥʜʫʩʪʨʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʣʦʞʥʦʡ ʩʦʮʠʘʣʴʥʦʡ, ʪʝʣʝ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ, ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʪʚʦʨʯʝʩʢʦʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ, ʜʠ-

ʟʘʡʥʝʨʩʢʦʡ ʩʨʝʜʦʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʦʢʘʟʘʥʠʷ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʩʣʫʛ ʧʦʪʨʝʙʠʪʝʣʶ (ʚʢʣʶʯʘʷ ʨʝʢʣʘʤʫ, ʠʩʢʫʩʩʪʚʦ, ʦʙʨʘ-

ʟʦʚʘʥʠʝ, ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʥʫʶ ʩʬʝʨʫ, ʠʥʜʫʩʪʨʠʶ ʨʘʟʚʣʝʯʝʥʠʡ, ʥʘʫʯʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʜʨ.).  

ʋʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ ï ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʝʥ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʤ ʟʘʧʨʦʩʘʤ ʜʠʥʘʤʠʯʥʦʡ ʦʙʣʘʩʪʠ, ʯʨʝʟʚʳ-

ʯʘʡʥʦ ʩʣʦʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʢʨʦʤʝ ʫʟʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʚʳʧʫʩʢʥʠʢʠ ʜʦʣʞ-

ʥʳ ʦʙʣʘʜʘʪʴ ʠ ʰʠʨʦʢʠʤʠ ʟʥʘʥʠʷʤʠ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ.  

ɺ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʯʝʪʘʥʠʝ ʠʟʫʯʝʥʠʷ ʧʨʦʬʠʣʴ-

ʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ ʫʯʘʩʪʠʝʤ ʩʪʫʜʝʥʪʦʚ (ʧʨʠ ʧʨʦʭʦʞʜʝ-

E. I. Nesterova, V. S. Yakimovich, G. M. Lugovoy  
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ʥʠʠ ʧʨʘʢʪʠʢ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ) ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʫʣʴʪʠʤʝʜʠʡ-

ʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʇʨʦʬʠʣʴ ʠʣʠ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʩʪʫʜʝʥʪʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜ ʧʨʦʝʢ-

ʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʟʫʯʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ:  

ï ʧʨʦʝʢʪʳ ʠʥʜʫʩʪʨʠʠ ʨʘʟʚʣʝʯʝʥʠʡ (ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʬʠʣʴʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʢʠʥʦʚʠʜʝʦʧʦʢʘʟʘ, ʨʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʟʘʭʚʘʪʘ ʜʚʠʞʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫ-

ʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʫʣʴʪʠʤʝʜʠʡʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʠʥʦ-, ʪʝʣʝ-, ʚʠʜʝʦʬʝʩ-

ʪʠʚʘʣʝʡ ʠ ʬʦʨʫʤʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʠʜʝʦʤʵʧʧʠʥʛʘ, ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣ-

ʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʣʘʟʝʨʥʳʭ ʠʥʩʪʘʣʣʷʮʠʡ);  

ï ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ (ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʥʠʪʦʨʠʥʛʘ, ʨʘʟʨʘʙʦʪʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʭ 

ʨʝʩʫʨʩʦʚ);  

ï ʙʠʟʥʝʩ-ʧʨʦʝʢʪʳ (ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ ʚʠʨʪʫʘʣʴ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʫʣʴʪʠʧʣʝʢʩʦʚ ʠ ʢʠʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩʪʫʜʠʡ, ʢʦʥʬʝʨʝʥʮ-ʟʘʣʦʚ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʦʝʢʪʳ 

ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʫʣʴʪʠʤʝʜʠʡʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ ʠ ʜʨ.). 

ʆʜʥʘʢʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʩʦʜʝʨʞʘʥʠʷ ʨʝʘʣʠʟʫʝʤʦʛʦ ʧʨʦʝʢ-

ʪʘ, ʩʪʫʜʝʥʪʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʚʘʠʚʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ: 

ï ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʥʘʣʠʟʦʤ 

ʧʨʦʝʢʪʘ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ; 

ï ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʮʝʩʩʥʦʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʦʚ ʧʨʠ ʨʝʰʝ-

ʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ; 

ï ʦʪʣʠʯʠʷ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʧʨʦʮʝʩʩʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ ʧʣʘʥʘ, ʚ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʠ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 

ʧʣʘʥʘ, ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʧʨʘʚʣʝʥʠʡ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʪ.ʧ.; 

ï ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʝʘʣʠʟʫʝʤʦʛʦ ʧʨʦʝʢʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʚʠʜʘ (ʥʘʫʯʥʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʥʦʚʳʡ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʘʯʝ-

ʩʪʚʘ, ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ ʫʩʣʫʛʘ); 

ï ʢʨʠʪʝʨʠʠ ʠʟʤʝʨʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ, ʫʯʠʪʳʚʘʶʱʠʝ ʜʠ-

ʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʫʩʣʫʛ ʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ;  

ï ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ; 

ï ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʪʘʢʠʭ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʚ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ (ʥʘʧʨʠʤʝʨ, 

PMBʆK ï Project Management Body Of Knowledge) ʤʝʪʦʜʦʣʦʛʠʡ ʚʥʝʜʨʝʥʠʷ (IW 

URM ï Innoware Unique Reliable Method) 

http://ru.wikipedia.org/w/index.php?title=IW_URM&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=IW_URM&action=edit&redlink=1
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ɺ ʠʪʦʛʝ, ʦʧʳʪ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ ʧʦ-

ʟʚʦʣʷʝʪ ʙʫʜʫʱʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ: 

ï ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʚʣʘʜʝʪʴ ʤʝʪʦʜʘʤʠ ʠ ʥʘʚʳʢʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʪʠʧʦʚʳʭ 

ʧʨʦʝʢʪʦʚ ʤʝʜʠʘʠʥʜʫʩʪʨʠʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʢʦʥʮʝʧʮʠʡ, ʪ.ʝ. ʢʣʶʯʝʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠ ʜʣʷ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ; 

ï ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʤʝʥʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʦʬʠʣʴʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ 

ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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The aspects of media industry connected with the providing of the quality of graduates that is 
required for media industry are considered. Substantiates the necessity of obtaining a complex 
of knowledge and skills, including both specialized knowledge and basic skills related to the de-
velopment and implementation of innovative projects of the media industry. 

Media industry, innovative project, design approach 

 

 

ʀ. ɹ. ʄʦʚʯʘʥ, ɸ. ɸ. ʗʢʦʚʣʝʚʘ 
ʆ ʥʦʚʳʭ ʤʦʜʝʣʷʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʫʯʘʱʝʛʦʩʷ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʝʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʨ-
ʛʘʥʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʨʦʣʠ, ʦʪʚʦʜʠʤʳʝ ʫʯʘʩʪʥʠʢʘʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʨʘʙʦʪʝ 
ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʠ ʚʦʟʤʦʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦ-
ʚʘʥʠʷ. 

ʆʙʨʘʟʦʚʘʥʠʝ, ʠʥʥʦʚʘʮʠʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ  

 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʧʨʠʚʝʣʦ ʢ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʬʠʥʘʥʩʦʚʳʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ, ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʚʥʝ-

ʜʨʷʶʪ ʥʦʚʳʝ ʦʙʫʯʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʜʦ ʥʝʫʟʥʘʚʘʝʤʦʩʪʠ ʤʝʥʷʝʪ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ.  

ʆʜʥʠʤ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝ-

ʪʘʭ ɽʚʨʦʧʳ ʠ, ʦʩʦʙʝʥʥʦ, ʚ ʉʐɸ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʩʪʨʘ-

ʥʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʪ ʬʫʥʢʮʠʠ "ʪʨʘʥʩʣʷʪʦʨʘ ʟʥʘʥʠʡ", ʪʦ ʝʩʪʴ ʦʪ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʩʝʪʠ, ʠ ʩʪʫʜʝʥʪ ʤʦ-

ʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʜʣʷ ʥʝʛʦ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʥʝ ʦʨʠʝʥ-

ʪʠʨʫʷʩʴ ʥʘ ʯʘʩʳ ʟʘʥʷʪʠʡ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʩʦʟʜʘʶʪʩʷ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʝ ʩʙʦʨʥʠʢʠ ʟʘʜʘʯ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʤʫʣʷʪʦʨʳ, ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʩ ʢʦʪʦʨʳ-

ʤʠ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʠʣʠ ʥʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ɺʦʧʨʦʩʳ, 

E. I. Nesterova 

Providing the quality of graduates that is required for media industry at the expense  

of the realization of projects during the learning process 
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ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʫ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʦʙʩʫʞʜʘʶʪʩʷ ʧʦ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʯʪʝ. ʀ ʪʦʣʴʢʦ ʟʘʥʷʪʠʷ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ ʩʪʫʜʝʥʪʦʚ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ 

ʩʦʩʪʘʚʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʛʨʫʧʧ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʦʯʝʚʠʜʥʳ: 

1) ʩʪʦʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʟʘ-

ʪʨʘʪ ʥʘ ʢʣʘʩʩʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ï ʚʤʝʩʪʦ ʩʦʜʝʨʞʘʥʠʷ ʰʪʘʪʘ ʧʨʦʬʝʩʩʦʨʦʚ ʧʦ ʢʘʞ-

ʜʦʡ ʜʠʩʮʠʧʣʠʥʝ ʜʦʩʪʘʪʦʯʥʦ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ ʩ ʦʜʥʠʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʧʦ ʢʘʞʜʦʤʫ 

ʧʨʝʜʤʝʪʫ ʠ ʨʘʩʪʠʨʘʞʠʨʦʚʘʪʴ ʧʨʦʯʠʪʘʥʥʳʡ ʠʤ ʦʜʠʥ ʨʘʟ ʢʫʨʩ ʣʝʢʮʠʡ ʥʘ ʪʨʝʙʫʝʤʳʡ 

ʩʨʦʢ; ʜʘʞʝ ʥʘʣʠʯʠʝ ʘʫʜʠʪʦʨʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ; 

2) ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʳʰʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʩʪʫʜʝʥʪ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʚ ʩʝʪʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ; 

3) ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴ ʩʪʫʜʝʥʪʦʚ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʟʘʭʚʘʪʳ-

ʚʘʷ ʥʦʚʳʝ "ʨʳʥʢʠ ʦʙʨʘʟʦʚʘʥʠʷ"; 

4) ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʫʩʢʥʠʢʦʚ ʦʩʪʘʝʪʩʷ ʚ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʚ ʢʘʯʝʩʪ-

ʚʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʨʘʙʦ-

ʪʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʪʦ ʝʩʪʴ, ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ; 

5) ʚʥʝʜʨʝʥʠʝ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʪʨʝʙʫ-

ʝʪ ʦʪ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʡ ʨʘʙʦʯʝʡ ʢʘʨʴʝʨʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʩʧʨʦʩ ʥʘ ʫʩʣʫʛʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ɺʠʜʠʤʦʝ ʬʠʥʘʥʩʦʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʡ ʩʠʩʪʝʤʳ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʦ, ʯʪʦ ʝʝ 

ʥʝʜʦʩʪʘʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʙʩʫʞʜʘʶʪʩʷ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʘʢʘʜʝʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ʥʝ ʩʪʦʣʴ 

ʝʜʠʥʦʜʫʰʥʘ ʚ ʧʨʠʥʷʪʠʠ ʵʪʠʭ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ʉʨʝʜʠ ʛʣʘʚʥʳʭ ʥʝʜʦʩ-

ʪʘʪʢʦʚ ʫʢʘʟʳʚʘʶʪʩʷ: 

1) ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚʩʝ ʥʦʚʳʭ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʢʘʢ ʪʦʣʴʢʦ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ (ʣʫʯʰʠʝ ʩʪʫʜʝʥʪʳ ʠ ʣʫʯʰʠʝ ʩʧʦʥʩʦʨʳ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʟʘʚʝʜʝʥʠʷ ʩ ʥʦʚʝʡʰʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ); 

2) ʧʦʩʪʦʷʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʥʝʧʨʝʨʳʚʥʳʭ 

ʜʝʥʝʞʥʳʭ ʚʣʠʚʘʥʠʡ, ʥʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʩʪʘʚʰʝʛʦʩʷ (ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ) 

ʧʝʨʩʦʥʘʣʘ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʠʭ ʠʥʥʦʚʘʮʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ;  

3) ʦʪʩʫʪʩʪʚʠʝ "ʞʠʚʦʛʦ" ʢʦʥʪʘʢʪʘ ʩ ʦʙʫʯʘʝʤʳʤ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʦʙʫʯʝʥʠʷ ʠʩ-

ʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ ʣʠʯʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʘ ʚʳʙʦʨ ʙʫʜʫʱʝʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ; 

4) ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ (ʚ ʠʜʝʘʣʝ ï ʦʜʠʥ ʢʫʨʩ ʧʦ ʧʨʝʜʤʝʪʫ ʥʘ ʚʝʩʴ 

ʤʠʨ) ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʩʚʝʪʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʟʣʦʞʝʥʠʶ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʪʝ-

ʤʳ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʘʝʪʩʷ ʢʨʫʛʦʟʦʨ ʫ ʙʫʜʫʱʠʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ; 

5) ʧʨʠ ʧʦʯʪʠ ʟʘʦʯʥʦʤ ʦʙʫʯʝʥʠʠ, ʢʦʛʜʘ ʩʪʫʜʝʥʪʳ ʥʝ ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʩʪʨʝʯʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʧʨʦʬʝʩʩʦʨʘʤʠ, ʥʝ ʦʙʨʘʟʫʶʪʩʷ ʫʩʪʦʡʯʠʚʳʝ ʛʨʫʧʧʳ 

ʧʦ ʠʥʪʝʨʝʩʘʤ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʰʣʳʝ ʚʝʢʘ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʣʠ ʢ ʩʦʟʜʘʥʠʶ ʮʝʣʳʭ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʚ ʥʘʫʢʝ;  
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6) ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠʢʘʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ "ʚʳʩʦʢʦ-

ʪʝʭʥʦʣʦʛʠʯʥʦʛʦ" ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. 

ʇʦʧʳʪʢʘ ʩʣʝʧʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ ʥʝ ʠʤʝʶʪ ʫʩʪʦʡʯʠʚʳʭ ʩʚʷʟʝʡ ʩ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ.  
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ɻ. ɺ. ɼʘʥʠʣʦʚʘ, ɽ. ʅ. ɾʠʚʠʮʢʘʷ 
ʋʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ 

ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ 
"ɹɻʋʀʈ", ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʚʳʧʫʩʢʥʠʢʦʚ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ. ʆʧʠʩʘʥʳ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʧʨʘʚʣʷʪʴ ʦʙʫʯʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʦʩ-
ʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ, ʪʘʢʩʦʥʦʤʠʷ ɹʣʫʤʘ ʠ 
ʫʧʨʘʚʣʝʥʠʝ ʟʥʘʥʠʷʤʠ 

 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ IT-ʪʝʭʥʦʣʦʛʠʡ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ, 

ʧʨʠʸʤʦʚ, ʤʝʪʦʜʠʢ ʜʣʷ ʠʭ ʦʩʚʦʝʥʠʷ ʠ ʫʩʚʦʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʸʤʘ ʩʚʷ-

ʟʘʥʥʦʡ ʩ ʥʠʤʠ ʠʥʬʦʨʤʘʮʠʠ [1]. ʂʨʦʤʝ ʵʪʦʛʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦʩʪʫʧ-

ʥʦʩʪʴ ʠ ʦʙʲʸʤ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʬʝʨʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʢʨʠʟʠʩʝ, ʢʦ-

ʪʦʨʳʡ ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʩʪʫʜʝʥʪʦʚ. 

ʕʪʦʪ ʢʨʠʟʠʩ ʫʩʣʦʞʥʷʝʪʩʷ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʤʝʪʦʜʦʚ ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʰʢʦʣʝ ʠ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ɺ ʰʢʦʣʝ ʠʥʬʦʨʤʘʮʠʷ ʚʳʜʘʸʪʩʷ ʧʣʘʥʦʤʝʨʥʦ ʚʤʝʩʪʝ 

ʩ ʨʝʛʫʣʷʨʥʳʤ ʢʦʥʪʨʦʣʝʤ. ɺ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʦʞʠʜʘʶʪ ʘʙʠʪʫʨʠʝʥʪʦʚ, 

ʩʢʣʦʥʥʳʭ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʤʦʪʠʚʘʮʠʠ, 

ʫʤʝʶʱʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʚʦʸ ʚʨʝʤʷ ʩ ʦʙʱʠʤ ʢʦʥʪʨʦʣʝʤ ʜʚʘ ʨʘʟʘ ʚ 

ʛʦʜ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʜʭʦʜʦʚ ʚ ʚʦʧʨʦʩʝ ʧʝʨʝʜʘʯʠ 

ʟʥʘʥʠʡ [2]. 

I. B. Movchan, A. A. Iakovleva  

ʆn some models of Student-Professor interaction  
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ʉ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʨʘʟʥʠʮʳ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʦʙʫʯʘʝʤʳʤ ʚ ʰʢʦʣʝ ʠ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʚʫʟʘʭ ʚ ʧʨʦʮʝʩʩʝ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʁ-

ʱʠʝ ʤʝʪʦʜʳ: 

ï ʤʦʜʫʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʫʶ ʩʠʩʪʝʤʫ; 

ï ʩʦʨʝʚʥʦʚʘʥʠʝ ʣʠʯʥʦʝ ʠ ʛʨʫʧʧʦʚʦʝ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ; 

ï ʙʦʥʫʩʳ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʘʣʣʳ) ʟʘ: 

 ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ; 

 ʪʚʦʨʯʝʩʢʫʶ ʨʘʙʦʪʫ; 

 ʫʯʘʩʪʠʝ ʚ ʧʝʨʝʜʘʯʝ ʟʥʘʥʠʡ ʪʦʚʘʨʠʱʘʤ; 

 ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʘʭ, ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ; 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʛʨʳ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ; 

ï ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʚʠʜʝ: 

 ʚʦʧʨʦʩʦʚ ʚ ʢʦʥʮʝ ʟʘʥʷʪʠʷ ʚ ʧʠʩʴʤʝʥʥʦʤ ʬʦʨʤʝ; 

 ʦʙʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ; 

 ʦʙʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

ʄʦʜʫʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʣʘʥʦʤʝʨʥʫʶ ʨʘ-

ʙʦʪʫ ʩʪʫʜʝʥʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʫʯʝʥʠʷ. 

ʉʦʨʝʚʥʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʢ ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ ʠ 

ʫʩʪʨʘʥʠʪʴ ʟʘʨʷʜ ʥʝʜʦʚʦʣʴʩʪʚʘ ʦʪ ʦʮʝʥʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɹʦʥʫʩʳ ʩʪʠʤʫʣʠʨʫʶʪ ʢ ʪʚʦʨʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ. 

ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ. 

ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩʦ ʩʧʠʨʘʣʴʶ: 

ï ʟʥʘʢʦʤʩʪʚʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ; 

ï ʫʩʚʦʝʥʠʝ ʚ ʚʠʜʝ ʪʝʦʨʠʠ, ʧʦʥʠʤʘʥʠʝ; 

ï ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ ʠ 

ʢʫʨʩʦʚʳʭ ʧʨʦʝʢʪʦʚ; 

ï ʨʘʟʚʠʪʠʝ. 

ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʘʷ ʧʝʨʝʜʘʯʘ 

ʟʥʘʥʠʡ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʸ ʛʣʫʙʠʥʥʦʝ ʧʦʥʠʤʘʥʠʝ. ʀʤʝʥʥʦ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʝʡ. ʀʤʝʥʥʦ ʵʪʦʪ ʧʝʨʝʭʦʜ ʜʘʸʪ ʚʢʫʩ ʢ ʩʘʤʦʧʦʛʨʫʞʝʥʠʶ ʚ ʠʥʬʦʨʤʘʮʠʶ, ʠʤʝʥʥʦ 

ʦʥ ʬʦʨʤʠʨʫʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘ ʧʦʟʞʝ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʩʦʟʜʘʪʝʣʝʡ ʥʦʚʳʭ ʠʜʝʡ. 

ʅʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʜʦʣʞʝʥ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʧʨʦʮʝʥʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʨʝʞʠʤʝ. ɺʩʸ ʵʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʫʪʦʯʥʸʥʥʦʡ ʪʘʢʩʦʥʦʤʠʝʡ 

ɹʣʫʤʘ [3]:  ʧʦʤʥʠʪʴ; ʧʦʥʠʤʘʪʴ; ʧʨʠʤʝʥʷʪʴ; ʘʥʘʣʠʟʠʨʦʚʘʪʴ; ʦʮʝʥʠʚʘʪʴ; ʩʦʟʜʘʚʘʪʴ. 

ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʨʦʞʜʘʝʪ ʫʚʣʝʯʸʥʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʧʦʩʚʷ-

ʱʘʶʱʝʛʦ ʩʝʙʷ ʦʙʫʯʝʥʠʶ ʮʝʣʠʢʦʤ, ʢʦʪʦʨʳʡ ʛʦʪʦʚ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʣʘʚʘʥʠʶ ʚ 

ʤʦʨʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʝʪ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʙʘʥʢ ʧʦʤʦʱʠ ʠ ʧʦʜʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ ʩ ʢʝʤ 

ʦʥ ʨʘʟʜʝʣʠʪ ʨʘʜʦʩʪʴ ʦʪ ʚʦʧʣʦʱʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʝʢʪʘ. 

ɿʘʜʘʯʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʦʩʪʘ ʠ ʩʣʦʞʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʪʦʪ 

ʧʨʦʮʝʩʩ, ʚʜʦʭʥʦʚʣʷʪʴ ʩʪʫʜʝʥʪʘ ʥʘ ʨʘʩʢʨʳʪʠʝ ʩʚʦʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʪʘʣʘʥʪʦʚ, ʜʝ-
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ʣʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʫʚʣʝʢʘʪʝʣʴʥʦ-ʩʣʦʞʥʳʤ, ʘ ʣʫʯʰʝ ʧʨʝʚʨʘʪʠʪʴ ʚ ʠʥʪʝʨʝʩʥʫʶ 

ʠ ʟʘʭʚʘʪʳʚʘʶʱʫʶ ʠʛʨʦʚʫʶ ʩʪʨʘʪʝʛʠʶ. ɺʝʜʴ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʢʘʢ ʨʘʟ ʠ 

ʣʝʛʯʝ ʦʩʚʦʠʪʴ ʯʝʨʝʟ ʠʛʨʳ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʪʫʜʝʥʪʘʤ ʧʨʘʚʦ ʚʳʙʦʨʘ 

ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʣʦʞʝʥʠʝʤ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʜʝ-

ʤʦʥʩʪʨʘʮʠʝʡ ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʦʠʤ ʪʦʚʘʨʠʱʘʤ. ʊʘʢʦʛʦ ʨʦʜʘ ʚʳʩʪʫʧʣʝʥʠʷ ʧʨʝ-

ʢʨʘʩʥʦ ʤʦʪʠʚʠʨʫʶʪ ʩʣʫʰʘʶʱʠʭ ʩʪʫʜʝʥʪʦʚ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ɸ. ɺ. ɸʨʘʢʝʣʦʚ, ʇ. ʖ. ɹʫʯʘʮʢʠʡ 
ʇʨʦʙʣʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ  
ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʘʢʘʣʘʚʨʠʘʪʘ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʬʠʟʠʯʝʩʢʦʤ  
ʬʘʢʫʣʪɹʝʪʝ ɸʜʳʛʝʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ɸʜʳʛʝʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʘʡʢʦʧ, ʈʦʩʩʠ ̫

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʚ 
ʨʘʤʢʘʭ ʙʘʢʘʣʘʚʨʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ "ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭ-
ʥʠʢʘ" ʠ "ʋʧʨʘʚʣʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ", ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠ-
ʪʝʪʝ. 

ʀʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʠʥʞʝʥʝʨ, ʧʦʜʛʦʪʦʚʢʘ ʠʥʞʝʥʝʨʦʚ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

 

ʀʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦ ʚʩʝ ʚʨʝʤʝʥʘ ʩʯʠʪʘʣʦʩʴ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ.  

"ʇʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ, ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʨʝ-

ʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ï ʵʪʦ ʥʝ ʯʴʷ-ʪʦ ʢʦʨʧʦʨʘʪʠʚʥʘʷ, ʯʘʩʪʥʘʷ ʟʘʜʘʯʘ, ʵʪʦ ʦʙʱʝʥʘʮʠʦ-

ʥʘʣʴʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʘ ʵʪʦ é ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ", ï ʧʦʜʯʝʨʢʠʚʘʣ 

ʥʘ ʟʘʩʝʜʘʥʠʠ ɻʦʩʩʦʚʝʪʘ ʚ ʜʝʢʘʙʨʝ 2013 ʛʦʜʘ ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʠ ɺ.ɺ. ʇʫʪʠʥ [1]. 
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ʉʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʘ-

ʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ "éʚ ʠʟʤʝʥʝʥʠʠ ʧʨʠʥʮʠʧʦʚ, ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ, ʢʘʩʘʶʱʠʭ-

ʩʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨ-

ʥʳʭ ʢʘʜʨʦʚ ʠ ʧʨʝʩʪʠʞʥʦʩʪʴ ʵʪʦʡ ʧʨʦʬʝʩʩʠʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ ʚ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦ-

ʤʠʢʝ" [2]. 

ʀʥʞʝʥʝʨʥʦ-ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʌɻɹʆʋ ɺʆ "ɸʜʳʛʝʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ" ʨʝʘʣʠʟʫʝʪ ʜʚʘ ʙʘʢʘʣʘʚʨʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʠʥ-

ʞʝʥʝʨʦʚ: "ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ" (ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ "ɸʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ") ʠ "ʋʧʨʘʚʣʝʥʠʝ ʚ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ" (ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ "ʋʧʨʘʚʣʝʥʠʝ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ"). ʈʘʥʝʝ ʚʝʣʘʩʴ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ "ɸʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ" ʠ "ʋʧʨʘʚʣʝʥʠʝ ʠ 

ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ". ʇʝʨʚʳʡ ʚʳʧʫʩʢ ʠʥʞʝʥʝʨʦʚ ʩʦʩʪʦʷʣʩʷ ʚ 

2000 ʛʦʜʫ. ʀ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʝʘʣʠʟʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʦʪʤʝʯʘʝʪʩʷ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠ-

ʢʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʦʙʲʝʢʪʠʚʥʳʤʠ ʠ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚʘʤʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʞʝʥʝʨʘ, ʦʩʦʙʝʥʥʦ 

ʚ ʦʙʣʘʩʪʷʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʳʩʦʢʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʚʝʜʴ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʣʠʰʴ 

ʧʨʠ ʥʘʣʠʯʠʠ ʢʨʝʧʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ï ʧʨʦʯʥʳʭ ʟʥʘʥʠʷʭ, ʠ, ʢʦʥʝʯʥʦ, ʭʦʨʦʰʝʛʦ ʧʨʘʢ-

ʪʠʯʝʩʢʦʛʦ ʥʘʚʳʢʘ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ ʚ ʚʫʟʘʭ ʚʳʷʚʠʣʘ 

ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ, ʥʝ ʨʝʰʠʚ ʢʦʪʦʨʳʝ ʦʙʱʝʩʪʚʦ ʥʝ ʧʦʣʫʯʠʪ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʨʝʰʘʪʴ ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʥʠʤʠ ʟʘʜʘʯʠ, ʩʦʟʜʘʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʜʝʠ, 

ʜʚʠʛʘʪʴ ʚʧʝʨʝʜ ʪʝʭʥʦʣʦʛʠʠ.  

ʇʨʦʙʣʝʤʳ ʠʟʥʘʯʘʣʴʥʦ ʚʦʟʥʠʢʣʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʈʦʩʩʠʠ ʢ ɹʦʣʦʥʩʢʦʤʫ ʧʨʦʮʝʩʩʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʨʘʥʝʝ ʠʥʞʝʥʝʨʳ-ʩʧʝʮʠʘʣʠʩʪʳ, ʩʦ ʩʨʦʢʦʤ ʦʙʫʯʝʥʠʷ ʧʷʪʴ ʣʝʪ, ʪʨʘʥʩʬʦʨʤʠʨʦ-

ʚʘʣʠʩʴ ʚ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʠʥʞʝʥʝʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ. ʂʦʥʝʯʥʦ, ʠʤʝʝʪʩʷ 

ʝʱʝ ʠ ʤʘʛʠʩʪʨʘʪʫʨʘ, ʦʜʥʘʢʦ ʜʘʣʴʥʝʡʰʝʝ ʦʙʫʯʝʥʠʝ ʚ ʥʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʣʠʰʴ ʤʘ-

ʣʘʷ ʜʦʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʤʘʣʳʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʙʶʜʞʝʪʥʳʭ ʤʝʩʪ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʚʦʟʤʝʱʝʥʠʷ ʟʘʪʨʘʪ 

ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʴʥʳʝ ʩʨʦʢʠ ʧʦʣʫʯʝʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʚʝʜʝʥʳ ʢ ʧʦʣʫʯʝʥʠʶ ʩʪʝʧʝʥʠ ʙʘʢʘʣʘʚʨʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʩʦʩʪʘʚʣʷʶʪ 4 ʛʦʜʘ, ʯʪʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʷʪʠʣʝʪʥʠʤ ʩʨʦʢʦʤ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʷʚʥʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʞʝʥʝʨʘ. 
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ʇʝʨʝʚʦʜ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʥʘ ʌɻʆʉ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝ-

ʥʠʷ ʧʨʠʚʝʣ ʢ ʫʤʝʥʴʰʝʥʠʶ ʘʫʜʠʪʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ ʠʭ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʢʦʥʪʨʦʣʴ ʟʘ ʦʨʛʘʥʠʟʘʮʠʝʡ ʢʦʪʦʨʦʡ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʕʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʘ. ʌɻʆʉ ʩʪʘʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʫʯʝʥʠʷ, ʚʳʨʘʞʝʥʥʳʝ ʚ ʬʦʨʤʘʪʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʝʣ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʦʪ ʝʜʠʥʳʭ "ʪʠʧʦʚʳʭ" ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ ʜʠʩʮʠʧʣʠʥ ʢ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʤʫ ʩʚʦʙʦʜʥʦʤʫ "ʨʘʤʦʯʥʦʤʫ" ʬʦʨʤʘʪʫ, ʢʦʪʦʨʳʡ ʫʞʝ ʥʝ ʩʦʜʝʨʞʠʪ ʞʝʩʪʢʦʛʦ ʧʝ-

ʨʝʯʥʷ ʜʠʩʮʠʧʣʠʥ, ʧʨʘʢʪʠʢ, ʬʦʨʤ ʦʪʯʝʪʥʦʩʪʠ, ʦʙʲʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʡ ʠʟ ʜʠʩ-

ʮʠʧʣʠʥ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʚʫʟʘʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʝʛʠʦʥʘ. ʆʜʥʘʢʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʜʛʦʪʦʚʢʘ ʙʘʢʘʣʘʚʨʘ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʝ ʠ ʚʫʟʝ ʩʫʱʝʩʪ-

ʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʥʘʙʦʨʫ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʦʪ ʝʛʦ ʧʦʜʛʦ-

ʪʦʚʢʠ ʚ ʜʨʫʛʦʤ ʨʝʛʠʦʥʝ ʠʣʠ ʚʫʟʝ, ʯʪʦ ʘʙʩʦʣʶʪʥʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʥʘʨʫʰʘʝʪ ʧʨʠʥʮʠʧʳ ɹʦʣʦʥʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. ʇʨʠ ʧʝʨʝ-

ʚʦʜʝ ʩʪʫʜʝʥʪʘ ʠʟ ʦʜʥʦʛʦ ʚʫʟʘ ʚ ʜʨʫʛʦʡ ʜʘʞʝ ʥʘ ʘʥʘʣʦʛʠʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦ-

ʪʦʚʢʠ ʝʤʫ ʧʨʝʜʩʪʦʠʪ ʣʠʢʚʠʜʘʮʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʳ ʚ ʜʠʩʮʠʧʣʠʥʘʭ 

ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ. 

ɹʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʘʙʠʪʫ-

ʨʠʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦ ʩʪʦʨʦʥʳ ʤʥʦʛʠʭ ʚʫʟʦʚ ʚʝʜʝʪʩʷ "ʧʦʛʦʥʷ" ʟʘ ʙʫʜʫʱʠ-

ʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʵʣʝʤʝʥʪʦʤ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʩʘʤʦʛʦ ʚʫʟʘ, ʦʜʥʘʢʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʟʘʯʘʩʪʫʶ ʧʨʝʚʘʣʠʨʫʝʪ 

ʧʝʨʝʜ ʩʘʤʠʤ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʪ-

ʙʦʨʘ ʘʙʠʪʫʨʠʝʥʪʦʚ. ʕʪʦ ʚ ʠʪʦʛʝ ʨʘʟʤʳʚʘʝʪ ʮʝʥʥʦʩʪʠ ʠ ʧʨʝʩʪʠʞ ʩʘʤʦʛʦ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʧʨʠʚʝʜʝʥʠʷ ʠʭ ʫʨʦʚʥʷ ʢ ʤʠ-

ʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦʤʫ ʜʣʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʨʝʙʫʶʪ-

ʩʷ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ. 

"ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʟʥʘʥʠʡ ʨʝʟʢʦ ʤʝʥʷʶʪ 

ʭʘʨʘʢʪʝʨ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʨʝʙʫʷ, ʯʪʦʙʳ ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʞʝʥʝʨ ʚʣʘʜʝʣ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʢʣʶʯʝʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʯʝʤ ʦʩʚʦʝʥʠʝ ʫʟʢʦʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ" [2]. 

ʆʜʥʘʢʦ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʢʨʠ-

ʪʝʨʠʝʚ ʠʭ ʦʮʝʥʠʚʘʥʠʷ, ʬʦʨʤʠʨʫʝʤʳʭ ʩʘʤʠʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʠ, ʢʦʥʝʯʥʦ, ʜʘʣʝʢʘ 

ʦʪ ʠʜʝʘʣʘ.  

ʇʘʩʩʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʩʘʤʦʤʫ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ, ʙʝʩʩʧʦʨʥʦ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʦʨʘʟʨʝʰʠʤʳʭ ʧʨʦʙʣʝʤ. 

ɺʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʌɻʆʉ 3+ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ "ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ" ʠ "ʋʧʨʘʚʣʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ" ʦʪʤʝʥʠʣʦ ʧʨʠ-

ʩʚʦʝʥʠʝ ʚʳʧʫʩʢʥʠʢʘʤ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʚʘʥʠʷ "ʙʘʢʘ-

ʣʘʚʨ-ʠʥʞʝʥʝʨ", ʯʪʦ ʪʘʢʞʝ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʝʩʪʠʞʘ ʠʥʞʝʥʝʨʥʳʭ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʝʡ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʩʚʷʟʴ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʥʘ ʙʘʟʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʩʦʟʜʘʥʠʝ 

ʙʘʟʦʚʳʭ ʢʘʬʝʜʨ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʟʘʤʝʥʘ ʢʦʪʦʨʦʛʦ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʝ ʩʪʘʥʝʪ ʵʢʚʠ-

ʚʘʣʝʥʪʥʦʡ. ʅʝʦʙʭʦʜʠʤʳ ʰʘʛʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʦʚ. ʅʘʟʨʝʣʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʚ ʦʙʣʘʩʪʷʭ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʥʘʣʠʯʠʶ ʚ ʥʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟʦʚʳʭ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʠʭ ʩʦʜʝʨʞʘʥʠʶ, ʪ.ʝ., ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ, ʧʨʠʤʝʨʥʦʡ ʦʩʥʦʚ-

ʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

"ʋʨʦʚʝʥʴ ʣʶʜʝʡ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʩʪʝʪ, ʦʜʥʘʢʦ ʫʨʦʚʝʥʴ ʠʭ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʘʜʘʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʦʙʱʝʩʪʚʘ "ʥʝʜʦʫʯʝʥʥʳʭ" ʣʶʜʝʡ, 

ʣʶʜʝʡ, ʢʦʪʦʨʳʭ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʘʫʯʠʣʠ ʫʯʠʪʴʩʷ, ʢʦʪʦʨʳʤ ʥʝ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʜʘ-

ʣʠ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʇʣʦʭʦ ʪʦ, ʯʪʦ 

ʚ ʵʪʦʤ ʥʦʚʦʤ ʦʙʱʝʩʪʚʝ ʞʠʪʴ ʥʘʤ ʩ ʚʘʤʠ, ʦʥʠ ʙʫʜʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʥʘʤ ʫʩʣʫʛʠ, ʠ ʢʘʢʠʝ 

ʵʪʦ ʙʫʜʫʪ ʫʩʣʫʛʠ ï ʤʳ ʫʞʝ ʥʘʯʠʥʘʝʤ ʧʨʝʜʩʪʘʚʣʷʪʴ" [3]. 

ʉʝʛʦʜʥʷ, ʢʦʛʜʘ ʫʧʘʚʰʠʡ ʨʘʥʝʝ ʩʧʨʦʩ ʥʘ ʠʥʞʝʥʝʨʦʚ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʝʪ ʠ ʧʨʝ-

ʩʪʠʞ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʬʝʩʩʠʡ ʚʳʭʦʜʠʪ ʥʘ ʜʦʣʞʥʳʡ ʫʨʦʚʝʥʴ, ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝ-

ʩʤʦʪʨʝʪʴ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʠʥʞʝʥʝʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʫʯʨʝʞ-

ʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʚʝʩʪʠ ʩʠʩʪʝʤʫ ʠʭ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʘʭ ʢ ʪʨʘʜʠʮʠ-

ʦʥʥʦ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ. 
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ɸ. ɸ. ʉʧʠʨʠʜʦʥʦʚʘ, ɽ. ɻ. ʍʦʤʫʪʦʚʘ 
ʇʨʠʦʨʠʪʝʪʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʉʄʂ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄʀʊʍʊ), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ ʦʩʥʦʚʝ QFD - ʤʝʪʦʜʦʣʦʛʠʠ (Quality Function Deployment ï 
ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʬʫʥʢʮʠʠ ʢʘʯʝʩʪʚʘ). 

ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʧʨʦʮʝʩʩʳ, ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʠ 

 

ɼʦʣʛʦʩʨʦʯʥʳʡ ʫʩʧʝʭ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ 

ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ 

ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ. ɼʣʷ ʜʦʩ-

ʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʉʄʂ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʧʨʦʮʝʩʩʳ ʠ ʧʦʢʘʟʘʪʝʣʠ, ʦʙʣʘʜʘʶʱʠʝ ʥʘʠʙʦʣʴʰʝʡ 

ʧʨʠʦʨʠʪʝʪʥʦʩʪʴʶ ʠʣʠ ʢʨʠʪʠʯʥʦʩʪʴʶ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ QFD (Quality Function Deployment ï ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʬʫʥʢ-

ʮʠʠ ʢʘʯʝʩʪʚʘ) ʤʝʪʦʜʦʣʦʛʠʠ. ʄʝʪʦʜʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

ʧʣʘʥʠʨʦʚʘʥʠʝ (ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʢʘʩʘʪʝʣʴʥʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʥʘʟʥʘʯʝʥʠʝ ʛʨʫʧʧʳ ʚʥʫʪʨʝʥʥʠʭ ʵʢʩʧʝʨʪʦʚ, 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ), ʧʦʩʪʨʦʝʥʠʝ "ʜʦʤʘ ʢʘʯʝʩʪʚʘ" ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠ-

ʪʝʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ (ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ ʧʨʦʮʝʩʩʘʤʠ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʠ ʦʮʝʥʠʚʘʝʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ), 

ʧʦʩʪʨʦʝʥʠʝ "ʜʦʤʘ ʢʘʯʝʩʪʚʘ" ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦ-

ʮʝʩʩʦʚ (ʦʮʝʥʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʮʝʩʩʦʚ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʠ). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʜʘʣʴʥʝʡʰʠʭ ʫʣʫʯʰʝʥʠʡ. ɺʳʷʚʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʩʨʝʜʦ-

ʪʦʯʠʪʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʢʨʠʪʠʯʥʳʭ ʦʙ-

ʣʘʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉʄʂ. 
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ʇ. ɸ. ɺʘʩʠʣʴʝʚʘ 
ʆʩʦʙʝʥʥʦʩʪʠ ʥʘʧʠʩʘʥʠʷ ʘʥʥʦʪʘʮʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ  
ʢ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʘʪʴʝ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʞʫʨʥʘʣʝ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʥʘʧʠʩʘʥʠʷ ʘʥʥʦʪʘʮʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʢ ʥʘ-
ʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʘʪʴʝ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʞʫʨʥʘʣʝ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ 
ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʘʥʛʣʠʡʩʢʦ-
ʛʦ ʷʟʳʢʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ ʚ ʧʠʩʴʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʨʝʯʠ 
ʨʫʩʩʢʦʛʦʚʦʨʷʱʠʭ ʫʯʸʥʳʭ. ɼʘʥʳ ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʧʠʩʘʥʠʶ ʘʥʥʦʪʘʮʠʠ. 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʩʪʘʪʴʷ, ʘʥʥʦʪʘʮʠʷ, ʧʠʩʴʤʝʥʥʘʷ ʥʘʫʯʥʘʷ ʨʝʯʴ, ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ ʜʣʷ ʩʧʝ-
ʮʠʘʣʴʥʳʭ ʮʝʣʝʡ  

  

ɺ ʩʚʷʟʠ ʩ ʪʝʥʜʝʥʮʠʝʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʝʥʠʝ 

ʤʘʛʠʩʪʨʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʠʩʴʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʨʝʯʠ ʥʘ ʘʥʛʣʠʡ-

ʩʢʦʤ ʷʟʳʢʝ ʩʪʘʣʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʠʟʥʘʥʠʷ 

ʤʥʦʛʠʝ ʚʝʜʫʱʠʝ ʨʦʩʩʠʡʩʢʠʝ ʚʫʟʳ ʩʪʘʣʠ ʩʪʨʝʤʠʪʴʩʷ ʧʦʧʘʩʪʴ ʚ ʙʘʟʫ ʤʝʞʜʫʥʘʨʦʜʥʦ-

ʛʦ ʨʝʡʪʠʥʛʘ QS World University Rating. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʚʫʟʦʚ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʤʥʦʛʠʤʠ ʝʚʨʦʧʝʡʩʢʠʤʠ ʠ ʘʟʠʘʪʩʢʠʤʠ ʚʫʟʘʤʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʨʝʧʫʪʘʮʠʠ ʚʫʟʘ ʠ ʠʥʜʝʢʩʘ ʮʠ-

ʪʠʨʫʝʤʦʩʪʠ. ʈʫʩʩʢʦʷʟʳʯʥʳʤ ʤʦʣʦʜʳʤ ʫʯʸʥʳʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʘʥʛʣʠʡʩʢʠʡ 

ʷʟʳʢ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʱʘʪʴʩʷ ʩ ʢʦʣʣʝʛʘʤʠ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʥʦ ʠ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʫʙʣʠʢʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʞʫʨʥʘʣʘʭ, ʠʥʜʝʢʩʠ-

ʨʫʝʤʳʭ WoS ʠ Scopus, ʩʜʝʣʘʪʴ ʠʭ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚʦ ʚʩʝʤ ʤʠʨʝ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʦʩʦ-

ʙʝʥʥʦʩʪʷʭ ʥʘʧʠʩʘʥʠʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʘʥʥʦʪʘʮʠʠ ʢ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʘʪʴʝ 

ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʞʫʨʥʘʣʝ ʠ ʚʳʷʚʣʝʥʠʶ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ 

ʦʰʠʙʦʢ ʚ ʧʠʩʴʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʨʝʯʠ ʨʫʩʩʢʦʛʦʚʦʨʷʱʠʭ ʫʯʸʥʳʭ. 

ʅʘʧʠʩʘʥʠʝ ʘʥʥʦʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʨʘʟʜʝʣʦʚ ʨʘʙʦʪʳ, 

ʪ.ʢ. ʦʥʘ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʠʪʘʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʪʴʠ ʠ 

ʨʝʰʠʪʴ, ʩʣʝʜʫʝʪ ʣʠ ʦʙʨʘʱʘʪʴʩʷ ʢ ʧʦʣʥʦʤʫ ʪʝʢʩʪʫ ʜʦʢʫʤʝʥʪʘ. ʄʦʞʥʦ ʜʘʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʘʥʥʦʪʘʮʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ: 1) ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʢʨʘʪʢʦʝ ʦʙʦʙʱʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʚ ʠ ʚʳʚʦʜʦʚ ʩʪʘʪʴʠ; 2) ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʯʸʪʢʠʡ, ʩʞʘʪʳʡ ʠ ʧʦʥʷʪʥʳʡ ʩʪʠʣʴ ʠʟʣʦʞʝʥʠʷ; 3) ʠʟʙʝʛʘʪʴ ʚʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 4) 

ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ, ʮʠʪʠʨʦʚʘʥʠʝ, ʘʙʙʨʝʚʠʘʪʫʨʫ ʠʣʠ ʬʦʨʤʫʣʳ; 5) ʫʧʦ-

ʤʷʥʫʪʴ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ. ʇʨʦʚʝ-

ʜʷ ʘʥʘʣʠʟ ʘʥʥʦʪʘʮʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʞʫʨ-

ʥʘʣʘʭ ʟʘ 2014, 2015 ʠ 2016 ʛʦʜʘ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠ-

ʚʝʜʝʥʥʳʝ ʚʳʰʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʦʙʣʶʜʘʶʪʩʷ ʘʚʪʦʨʘʤʠ ʩʪʘʪʝʡ. ʕʪʦ ʧʨʝ-

ʞʜʝ ʚʩʝʛʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʠʣʶ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦ-

ʢʨʘʱʝʥʠʡ. ʅʘʧʨʠʤʝʨ, "A ground-coupled heat pump (GCHP) system used to provide 

the space heating for an office room is a renewable, high performance technology. This 
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paper discusses vapour compression-based HP systems, briefly describing the thermo-

dynamic cycle calculations, as well as the coefficient of performance (COP) and CO2 

emissions of a HP with an electro-compressor and compares different heating systems 

in terms of energy consumption, thermal comfort and environmental impact" [2]. ʂʘʢ ʤʳ 

ʚʠʜʠʤ, ʘʚʪʦʨ ʩʪʘʪʴʠ ʧʨʝʜʧʦʯʠʪʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʠʤʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʦʙʦ-

ʟʥʘʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠ ʚʚʦʜʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʙʙʨʝʚʠʘʪʫʨ, ʥʝ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʜʘʚʘʷ ʠʤ ʨʘʟʲʷʩʥʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʧʨʠʰʣʦʩʴ 

ʧʨʠʙʝʛʥʫʪʴ ʢ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʘʥʥʦʪʘʮʠʠ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪ-

ʚʦʚʘʪʴ ʧʫʙʣʠʢʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʞʫʨʥʘʣʘ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʨʘʜʘʪʝʣʴʥʦʛʦ ʟʘʣʦʛʘ ʠ ʬʦʨʤʳ ʧʨʦʰʝʜʰʝʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʩʦʩʪʘʚʣʝ-

ʥʠʷ ʘʥʥʦʪʘʮʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʆʜʥʘʢʦ, ʧʨʠ ʘʥʘʣʠʟʝ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʥʘʧʠ-

ʩʘʥʥʳʭ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ, ʤʦʞʥʦ ʥʘʡʪʠ ʤʥʦʛʦ ʧʨʠʤʝʨʦʚ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʳ ʛʣʘʛʦ-

ʣʦʚ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʘʢʪʠʚʥʦʤ ʟʘʣʦʛʝ ʜʦʤʠʥʠʨʫʶʪ ʥʘʜ ʬʦʨʤʘʤʠ ʧʘʩʩʠʚʥʦʛʦ 

ʟʘʣʦʛʘ. ʅʘʧʨʠʤʝʨ, "A current challenge in additive manufacturing (commonly known as 

3D printing) is the detection of defects. Detection of defects (or the lack thereof) in be-

spoke industrial manufacturing may be safety critical and reduce or eliminate the need 

for testing of printed objects. In consumer and prototype printing, early defect detection 

may facilitate the printer taking corrective measures (or pausing printing and alerting a 

user), preventing the need to re-print objects after the compounding of a small error oc-

curs. This paper considers one approach to defect detection. It characterizes the efficacy 

of using a multi-camera system and image processing software to assess printing pro-

gress (thus detecting completion failure defects) and quality. The potential applications 

and extrapolations of this type of a system are also discussed" [3]. 

ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʥʥʦʪʘʮʠʠ, ʥʘʧʠʩʘʥʥʳʝ ʥʝ ʥʦʩʠʪʝʣʷʤʠ ʷʟʳʢʘ, ʪʦ ʚ 

ʥʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʳ ʥʘʩʪʦʷʱʝʛʦ ʠ ʧʨʦʰʝʜʰʝʛʦ ʧʨʦʩʪʦʛʦ ʚʨʝ-

ʤʝʥʠ ʚ ʩʪʨʘʜʘʪʝʣʴʥʦʤ ʟʘʣʦʛʝ. ʅʘʧʨʠʤʝʨ, "This review article comprises of three 

parts. Firstly, reports of brake manufacturers on the beneficial impact of solid lubricants 

for pad formulations are surveyed. Secondly, since tribofilms were identified to play a 

crucial role in friction stabilization and wear reduction, the knowledge about tribofilm 

structures formed during automotive braking was reviewed comprehensively. Finally, a 

model for simulating the sliding behavior of tribofilms is suggested and a review on 

modelling efforts with different model structures related to real tribofilms will be present-

ed. Although the variety of friction composites involved in commercial brake systems is 

very broad, striking similarities were observed in respect to tribofilm nanostructures..." [1]. 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʸʥʥʳʭ ʧʨʠʤʝʨʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʦʧʠ-

ʩʘʥʠʠ ʪʝʤʳ ʠʣʠ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫ Present 

Simple Active, ʘ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ ʟʘʢʦʥʯʝʥʥʳʡ ʭʘʨʘʢ-

ʪʝʨ ʜʝʡʩʪʚʠʷ, ï Present Perfect Passive, Past Simple Active ʠ Past Simple Passive ï 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ. ʍʦʪʝʣʦʩʴ ʙʳ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʜʣʷ ʯʸʪʢʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʣʦʛʠʯʥʦʡ ʧʝʨʝʜʘʯʠ ʦʩʥʦʚʥʦʡ ʤʳʩʣʠ ʪʝʢʩʪʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʝʢʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʚʦʜʥʳʝ ʠʣʠ ʩʚʷʟʫʶʱʠʝ ʩʣʦʚʘ ʠ ʚʳ-

ʨʘʞʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ. ʊʘʢ, ʥʘʧʨʠ-
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ʤʝʨ, ʚʦ ʚʚʦʜʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ, ʨʘʩʢʨʳʚʘʶʱʝʤ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʚʘ ʠ ʚʳʨʘʞʝʥʠʷ ʢʦʥʪʨʘʩʪʘ ʠʣʠ ʫʩʪʫʧʢʠ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: "despite", "nevertheless", "in spite", "although". ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʮʝ-

ʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ to+infinitive constructions, ʘ ʜʣʷ ʫʢʘʟʘʥʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ "so", "consequently", "thus". ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʧʠʪʝʪʦʚ ʠ 

ʪʘʢʠʭ ʬʨʘʟ ʢʘʢ: "The paper gives valuable information on..../a detailed analysis ofé", 

"Much attention is given to...". ʃʫʯʰʝ ʚʩʝʛʦ ʧʠʩʘʪʴ ʘʥʥʦʪʘʮʠʶ ʩʨʘʟʫ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ ʙʝʟ ʜʦʩʣʦʚʥʦʛʦ ʧʝʨʝʚʦʜʘ ʪʦʛʦ, ʯʪʦ ʥʘʧʠʩʘʥʦ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 1) "What does the paper re-

view/present?"; 2) "Why did you do the research?"; 3) "What are the main research re-

sults?". 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʧʘʜʥʳʭ ʫʯʸʥʳʭ (J. 

Flowerdew, ɸ. Canagarajah, A. Wood), ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʨʦʙʣʝʤʘʤʠ ʦʙʫʯʝʥʠʷ ʥʝ ʥʦ-

ʩʠʪʝʣʝʡ ʷʟʳʢʘ ʧʠʩʴʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʨʝʯʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʚʳʜʝʣʷʶʪ ʩʣʝ-

ʜʫʁʱʠʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʦʰʠʙʢʠ ʚ ʠʭ ʨʝʯʠ: ʥʝʧʨʘʚʠʣʴʥʳʡ ʧʦʨʷʜʦʢ 

ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʠ; ʥʝʧʦʜʭʦʜʷʱʠʡ ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʳʡ ʚʳʙʦʨ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ; 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʠʜʦʚʨʝʤʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʛʣʘʛʦʣʘ; ʥʝʢʦʨ-

ʨʝʢʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʠʩʪʨʘ ʦʙʱʝʥʠʷ ʠ ʢʘʪʝʛʦʨʠʠ ʤʦʜʘʣʴʥʦʩʪʠ. ɼʣʷ ʦʩʫʱʝʩʪ-

ʚʣʝʥʠʷ ʫʩʧʝʰʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʠʩʴʤʝʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʨʦʩʩʠʡʩʢʠʤ ʤʦʣʦ-

ʜʳʤ ʫʯʸʥʳʤ ʤʦʞʥʦ ʧʦʨʝʢʦʤʝʥʜʦʚʘʪʴ ʫʯʠʪʴʩʷ ʥʘ ʦʙʨʘʟʮʘʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʪʘʪʝʡ ʩʚʦʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʞʝʣʘʪʝʣʴʥʦ ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ, ʢʦʧʠʨʫʷ ʨʝʯʝʚʳʝ 

ʤʦʜʝʣʠ, ʟʥʘʢʦʤʷʩʴ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʝʡ ʠ ʩʪʘʨʘʪʴʩʷ ʠʟʙʝʛʘʪʴ ʩʣʦʞ-

ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʧʝʨʝʚʦʜʝ ʘʥʥʦʪʘʮʠʠ ʩ ʨʫʩʩʢʦʛʦ ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ¥sterle W., Dmitriev A. The Role of Solid Lubricants for Brake Friction Materials// Lubricants. 

2016. Vol 4. ˉ5. P.1ï22. 
2. Sarbu I., Sebarchievici C. Performance Evaluation of Radiator and Radiant Floor Heating Sys-

tems for an Office Room Connected to a Ground-Coupled Heat Pump// Energies. 2016. Vol 9, 228.  
P.1ï19. 

3. Straub J. Initial Work on the Characterization of Additive Manufacturing (3D Printing) Using 
Software Image Analysis// Machines. 2015. Vol 3, P. 55ï71.  
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ʊ.  ɸ. ʅʠʢʠʪʠʥʘ, ʀ. ʉ. ʉʤʠʨʥʦʚʘ 
ʊʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ, ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ  
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʩʪʦʚʘʷ ʤʝʪʦʜʠʢʘ, ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙ-
ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʀʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘ". ʇʦʢʘʟʘʥʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʝ-
ʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ.  

ʊʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ, ʠʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫ-

ʜʝʥʪʦʚ ʠʥʞʝʥʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʤʘʰʠʥ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩ ̫

ʠʟʫʯʝʥʠʝʤ ʜʠʩʮʠʧʣʠʥʳ "ʀʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘ". ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʚʳʧʫʩʢʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʫʩʚʦʝʥʠʝ ʟʥʘʥʠʡ ʠ ʠʭ ʧʨʠʤʝ-

ʥʝʥʠʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʯʝʨʪʝʞʘ; ʫʤʝʥʠʝ ʯʠʪʘʪʴ ʠ ʩʦʩʪʘʚʣʷʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʠ ʪʝʢ-

ʩʪʦʚʫʶ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥʜʘʨ-

ʪʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʜʝʡʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʣʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʧʨʦʯʥʳʭ ʠ ʦʩʦʟʥʘʥʥʳʭ ʟʥʘ-

ʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ.  

ʅʘ ʢʘʬʝʜʨʝ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʜʠʟʘʡʥʘ (ʀɻɼ) ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʧʦʣʠʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ "ʀʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘ" ʥʘʨʷʜʫ ʩ ʪʘʢʠʤʠ 

ʬʦʨʤʘʤʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ, ʢʘʢ ʧʨʦʚʝʨʢʘ, ʧʨʠʝʤ ʠ ʟʘʱʠʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ 

(ʯʝʨʪʝʞʝʡ), ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳ ʠ ʵʢʟʘʤʝʥ, ʚʘʞʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʝʩʪʦʚʦʡ ʤʝ-

ʪʦʜʠʢʝ. ʗʚʣʷʷʩʴ ʩʨʝʜʩʪʚʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʚʳʩʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʚʳʧʫʩʢʥʠʢʦʚ. ʊʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ ʧʦʟʚʦ-

ʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʝʨʠʪʴ ʟʥʘʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ, ʘ ʯʝʪʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ 

ʚʦʧʨʦʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦʯʥʳʝ ʠ ʢʨʘʪʢʠʝ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ.  

ʅʘ ʢʘʬʝʜʨʝ ʀɻɼ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦ-

ʮʝʩʩ ʩʠʩʪʝʤʳ ʪʝʩʪʦʚʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ [1], [2] ʜʣʷ ʚʭʦʜʥʦʛʦ, ʨʫʙʝʞʥʦʛʦ ʠ 

ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ. 

ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʩʦʩʪʘʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʚʢʣʶ-

ʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ:  

ï ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʯʝʨʪʝʞʝʡ: ʬʦʨʤʘʪʳ, ʰʨʠʬʪʳ, ʤʘʩʰʪʘʙʳ, ʣʠʥʠʠ; 

ï ʠʟʦʙʨʘʞʝʥʠʷ: ʚʠʜʳ, ʨʘʟʨʝʟʳ, ʩʝʯʝʥʠʷ; 

ï ʥʘʥʝʩʝʥʠʝ ʨʘʟʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʘʭ; 

ï ʨʝʟʴʙʘ ʠ ʝʝ ʦʙʦʟʥʘʯʝʥʠʝ ʥʘ ʯʝʨʪʝʞʘʭ; 

ï ʢʨʝʧʝʞʥʳʝ ʠʟʜʝʣʠʷ ʠ ʨʘʟʲʝʤʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʉʦʩʪʘʚʣʝʥʦ 209 ʚʦʧʨʦʩʦʚ, ʠʟ ʥʠʭ 172 ʚʦʧʨʦʩʘ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʠ 37 ï ʚʪʦ-

ʨʦʛʦ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʚʝʨʢʫ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʦʙʱʠʭ ʧʦʣʦʞʝʥʠʡ ɽʉʂɼ, ʘ ʪʘʢʞʝ ʚʦʧʨʦ-

ʩʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʜʦʢʫʤʝʥʪʘʮʠʠ.  



 

 

128 

ɼʣʷ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʢʨʳʪʘʷ ʬʦʨʤʘ ʟʘʜʘʥʠʡ ð ʩʨʝ-

ʜʠ ʯʝʪʳʨʝʭ-ʧʷʪʠ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʘʚʠʣʴ-

ʥʳʡ. ʆʪʚʝʪʳ ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠʣʠ ʬʨʘʛʤʝʥʪʦʚ ʯʝʨʪʝ-

ʞʝʡ. ɿʘʜʘʥʠʷ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʠʤʝʶʪ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʩʣʦʞʥʦʩʪʠ ʠ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝ-

ʜʫʶʱʠʝ ʛʨʫʧʧʳ [3], [4]: 

1. ʋʟʥʘʚʘʥʠʝ, ʨʘʟʣʠʯʝʥʠʝ. ɻʨʫʧʧʘ ʦʙʣʘʜʘʝʪ ʥʘʠʤʝʥʴʰʝʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʪʨʝ-

ʙʫʝʪ ʦʪ ʠʩʧʳʪʫʝʤʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʨʘʟʣʠʯʝʥʠʷ ʦʙʲʝʢʪʘ ʠʣʠ ʫʩʣʦʚʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ. 

2. ɿʘʧʦʤʠʥʘʥʠʝ. ɺʦʧʨʦʩʳ ʵʪʦʡ ʛʨʫʧʧʳ ʠʤʝʶʪ ʣʝʛʢʠʡ ʠ ʩʨʝʜʥʠʡ ʠʥʜʝʢʩ ʩʣʦʞ-

ʥʦʩʪʠ. ʆʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʦʚʝʨʢʫ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʟʳʢʘ ʜʠʩʮʠʧ-

ʣʠʥʳ ʠ ʝʝ ʪʝʨʤʠʥʦʚ.  

3. ʇʦʥʠʤʘʥʠʝ. ʕʪʘ ʛʨʫʧʧʘ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ 

4. ʇʨʠʤʝʥʝʥʠʝ. ɺʦʧʨʦʩʳ ʠʤʝʶʪ ʩʨʝʜʥʠʡ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ. ʅʘ-

ʧʨʠʤʝʨ, ʦʪ ʠʩʧʳʪʫʝʤʦʛʦ ʪʨʝʙʫʝʪʩʷ, ʚʳʧʦʣʥʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʩʪʨʦʝʥʠʷ ʠʣʠ ʨʘʩ-

ʯʝʪʳ, ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʜʘʥʥʦʤʫ ʫʩʣʦʚʠʶ.  

ɼʣʷ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʚʦʧʨʦʩʦʚ, ʦʙʳʯʥʦ ʠʤʝʶʱʝʛʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʩʣʦʞʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʢʨʳʪʘʷ ʬʦʨʤʘ ʟʘʜʘʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʠʟʣʦʞʝʥʠʷ, ʪʨʝ-

ʙʫʶʱʘʷ ʨʘʟʚʝʨʥʫʪʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ.  

ɼʣʷ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘʜʘʥʠʷ ʧʦʥʠʞʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʟʥʘʥʠʝ ʦʩʥʦʚ ʯʝʨʯʝʥʠʷ ʠʟ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ. ʊʘʢʠʝ ʪʝʩʪʦʚʳʝ 

ʟʘʜʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʝʜ ʠʟʫʯʝʥʠʝʤ ʢʫʨʩʘ 

ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʘʚʠʣʴʥʦʡ ʨʘʩʩʪʘʥʦʚʢʝ ʘʢʮʝʥ-

ʪʦʚ ʧʨʠ ʠʟʣʦʞʝʥʠʠ ʤʘʪʝʨʠʘʣʘ.  

ʈʫʙʝʞʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʟʘʱʠʪʝ ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠʣʠ 

ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʳ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ. ɼʣʷ ʝʛʦ ʧʨʦʚʝ-

ʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 10ï15 ʟʘʜʘʥʠʡ ʦʙʦʠʭ ʫʨʦʚʥʝʡ ʫʩʚʦʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧ-

ʨʝʜʝʣʝʥʥʳʤ ʨʘʟʜʝʣʦʤ ʧʨʦʛʨʘʤʤʳ ʜʠʩʮʠʧʣʠʥʳ.  

ʀʪʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ ʥʘ ʟʘʯʝʪʝ ʠʣʠ ʧʨʠ ʟʘʱʠʪʝ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʢʫʨʩʦ-

ʚʦʛʦ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʝʪ 15ï20 ʟʘʜʘʥʠʡ ʦʙʦʠʭ ʫʨʦʚʥʝʡ ʫʩʚʦʝʥʠʷ ʧʦ ʚʩʝʤ ʠʤʝʶ-

ʱʠʤʩʷ ʨʘʟʜʝʣʘʤ ʜʠʩʮʠʧʣʠʥʳ.  

ɼʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʫʯʘʱʠʤʩʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʝʙʥʦʝ ʧʦ-

ʩʦʙʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʪʝʩʪʦʚʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʩ ʦʪʚʝʪʘʤʠ ʥʘ ʥʠʭ, ʚʦʧʨʦʩʳ 

ʜʣʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʞʝ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʪʝʩʪʠʨʦʚʘ-

ʥʠʶ. ʀʩʧʦʣʴʟʫʷ ʧʨʝʜʣʦʞʝʥʥʳʝ ʪʝʩʪʳ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʩʪʫʜʝʥʪʳ ʤʦ-

ʛʫʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʩʥʠʪʴ ʩʚʦʡ ʫʨʦʚʝʥʴ, ʦʮʝʥʠʚ ʧʦʣʫʯʘʝʤʳʝ ʠʤʠ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠ 

ʦʪʨʘʙʦʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ.  

ʇʨʦʩʪʦʪʘ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʟʘʜʘʥʠʡ ʧʝʨ-

ʚʦʛʦ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʬʦʨʤʫ ʢʦʥʪʨʦʣʷ ʩ ʧʦ-

ʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʫʩʧʝʰʥʦ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʥʘ ʢʘʬʝʜʨʝ ʀɻɼ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ. ʈʘʟʤʝʱʝʥʠʝ ʪʝʩʪʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ ʩʝʨʚʝʨʝ ʢʘʬʝʜʨʳ ʧʦʟʚʦʣʷʝʪ ʩʪʫ-

ʜʝʥʪʘʤ ʧʨʦʭʦʜʠʪʴ ʧʨʦʙʥʳʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʘʤʦʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. ɺ ʦʪʣʠ-

ʯʠʝ ʦʪ ʙʫʤʘʞʥʦʡ ʬʦʨʤʳ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʩʫ-

ʜʠʪʴ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ, ʟʘʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, 

ʥʝʦʙʭʦʜʠʤʦʝ ʥʘ ʧʨʦʚʝʨʢʫ ʠ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ.  
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ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʝ ʷʚʣʷʝʪʩʷ 

ʧʦʣʝʟʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʜʨʫʛʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʷ, ʧʨʠʥʷʪʳʭ ʥʘ ʢʘʬʝʜʨʝ 

ʀɻɼ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʩʪʦʚʦʡ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʠʣʦ ʠʩʢʣʶʯʠʪʴ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʧʨʠ 

ʦʮʝʥʢʝ ʟʥʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʨʦʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʦʙʫʯʝʥʠʶ ʫ ʩʘʤʠʭ ʩʪʫʜʝʥ-

ʪʦʚ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ ʧʨʝʧʦʜʘʚʘʥʠʷ. 
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The test technique as mean of educational process efficiency increasing is considered. Fea-
tures of development of test materials on discipline "Engineering graphics" are shown. Its appli-
cation for various forms of pedagogical control of knowledge is shown. 

Test control, engineering graphics 

 

 

ɸ. ʆ. ʊʫʬʘʥʦʚ, ʅ. ɸ. ʎʳʛʘʥʦʚʘ, ʖ. ʉ. ʉʫʨʦʚʮʝʚʘ 
ʆʧʳʪ ʠ ʧʨʦʙʣʝʤʳ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  
ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠ ʧʨʠʚʣʝʯʝʥʠʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ  
ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʬʠʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʧʨʦʬʠʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʧʨʦʙʣʝʤʳ ʧʨʠʚʣʝʯʝʥʠʷ 
ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʇʨʝʜʣʘʛʘʶʪʩʷ 
ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʧʝʨʝʚʦʜʘ ʧʘʩʩʠʚʥʦʛʦ ʨʘʙʦʪʦʜʘʪʝʣʷ ʚ ʨʦʣʴ ʨʝʘʣʴʥʦʛʦ ʟʘʢʘʟʯʠʢʘ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʦʡ ʫʩʣʫʛʠ. 

ʈʘʙʦʪʦʜʘʪʝʣʴ, ʢʦʤʧʝʪʝʥʮʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʨʘʢ-
ʪʠʢʘ, ʚʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ, ʢʫʨʩʦʚʘʷ ʨʘʙʦʪʘ, ʮʝʣʝʚʦʡ ʧʨʠʝʤ 

 

ʇʝʨʝʭʦʜ ʥʘ ʬʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʩʦʙʦ ʦʩʪʨʦ ʦʙʦʟʥʘʯʘʶʪ ʜʣʷ ʚʫʟʦʚ ʧʨʦʙʣʝʤʫ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ 

ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

T. A. Nikitina, I. S. Smirnova 

Test control as mean of educational process efficiency increasing 



 

 

130 

ʉʝʛʦʜʥʷ ʦʩʥʦʚʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʦʤʧʝ-

ʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʵʪʠʤ ʠ ʨʘʙʦʪʦʜʘʪʝʣʠ ʤʘʣʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʚʳʧʫʩʢʥʠʢʘʭ, ʥʫʞʜʘʶʱʠʭʩʷ ʧʦʩʣʝ 

ʧʨʠʝʤʘ ʥʘ ʨʘʙʦʪʫ ʚ ʜʣʠʪʝʣʴʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʦ ʧʨʠʥʮʠʧʫ "ɿʘʙʫʜʴ-

ʪʝ ʯʝʤʫ ʚʘʩ ʫʯʠʣʠ ʚ ʚʫʟʝ, ʠ ʫʯʠʪʝʩʴ, ʢʘʢ ʥʘʜʦ ʨʘʙʦʪʘʪʴ ʫ ʥʘʩ". ʊʨʝʙʦʚʘʥʠʝ ʧʦʣʫʯʝ-

ʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ ʙʝʟ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʠʣʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʦʡ, ʠ ʚʥʝʜʨʝʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʝʨʝʚʦʜʠʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʘʙʦʪʦʜʘʪʝʣʷ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚ ʨʘʥʛ ʟʘʢʘʟʯʠʢʘ, ʬʦʨʤʫʣʠʨʫʶʱʝʛʦ 

ʯʝʪʢʠʡ ʟʘʧʨʦʩ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚʳʧʫʩʢʥʠʢʘ ʚʫʟʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʨʘ-

ʙʦʪʦʜʘʪʝʣʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʧʘʩʩʠʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʞʠʜʘʷ 

ʧʨʠʭʦʜʘ ʚʳʧʫʩʢʥʠʢʦʚ ʚ ʦʪʜʝʣʳ ʢʘʜʨʦʚ [2]. 

ɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʜʘʣʝʝ ï 

ʋʥʠʚʝʨʩʠʪʝʪ, ʉʇʙɻɸʋ) ʚ ʨʘʤʢʘʭ ʜʚʫʭ ʧʨʦʬʠʣʴʥʳʭ ʫʢʨʫʧʥʝʥʥʳʭ ʛʨʫʧʧ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʧʦʜʛʦʪʦʚʢʠ 35.00.00 "ʉʝʣʴʩʢʦʝ, ʣʝʩʥʦʝ ʠ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ" ʠ 36.00.00 "ɺʝʪʝ-

ʨʠʥʘʨʠʷ ʠ ʟʦʦʪʝʭʥʠʷ" ʨʝʘʣʠʟʫʝʪʩʷ ʩʝʤʴ ʥʘʧʨʘʚʣʝʥʠʡ ʙʘʢʘʣʘʚʨʠʘʪʘ ʠ ʧʷʪʴ ʥʘ-

ʧʨʘʚʣʝʥʠʡ ʤʘʛʠʩʪʨʘʪʫʨʳ. 

ʇʨʦʙʣʝʤʘ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʘʢʪʠʚʥʦʤʫ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʶ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʬʠʣʴʥʳʭ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ (ʜʘ-

ʣʝʝ ï ʆʆʇ) ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ ʠ ʜʣʷ ʥʘʰʝʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ. ɺ ʧʝʨ-

ʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʦʬʠʮʠʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ï ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʚʫʟʘ ʦʪʨʘʞʝʥʳ ʣʠʰʴ ʪʨʝʙʦʚʘʥʠʷ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʥʦʨ-

ʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ. 

ɺ ʉʇʙɻɸʋ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ. 

ʅʘ ʵʪʘʧʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʝ ʧʨʦʚʦʜʠʪʩʷ ʩʦ-

ʛʣʘʩʦʚʘʥʠʝ 100 % ʆʆʇ ʩ ʨʘʙʦʪʦʜʘʪʝʣʝʤ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʋʥʠʚʝʨ-

ʩʠʪʝʪʝ ʇʦʣʦʞʝʥʠʝʤ ʦ ʧʦʨʷʜʢʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʧʨʦʛʨʘʤʤ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʧʨʦʛʨʘʤʤ ʤʘʛʠʩʪʨʘʪʫʨʳ. 

ʆʜʥʘʢʦ ʫʯʘʩʪʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʆʆʇ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʧʨʠʢʣʘʜʥʦʛʦ ʙʘʢʘʣʘʚʨʠʘʪʘ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʦʚʦʜʷʪʩʷ 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʠ ʟʘʥʷʪʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʘʪ ʠ ʤʘʩ-

ʪʝʨ-ʢʣʘʩʩʘʤʠ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʦʬʠʮʠʘʣʴʥʦʛʦ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʫʟʘ ʩ ʧʨʦʬʠʣʴ-

ʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʢʘʬʝʜʨʳ ʚʳʥʫʞʜʝʥʳ ʩʪʨʦʠʪʴ ʩʚʦʠ ʦʪʥʦʰʝʥʠʷ ʩ ʥʠʤʠ ʚ ʜʘʥ-

ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʫʩʣʦʚʠʷʭ ʙʘʨʪʝʨʘ. 

ʉʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʙʘʟʦʚʳʭ ʢʘʬʝʜʨ ʚʫʟʘ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʩʠʣʠʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʥʦ ʦʥʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ: ʚ ʀʥʩʪʠʪʫʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ï ʂʘʬʝʜʨʘ ʩʝʣʝʢʮʠʠ ʠ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʠ ʚ ʤʦʣʦʯʥʦʤ ʩʢʦʪʦʚʦʜʩʪʚʝ (ʥʘ ʙʘʟʝ ʉʇʂ "ʇʣʝʤʟʘʚʦʜ "ɼʝʪʩʢʦʩʝʣʴʩʢʠʡ"), 

ʚ ʀʥʩʪʠʪʫʪʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʵʢʦʣʦʛʠʠ ïʂʘʬʝʜʨʘ ʭʠʤʠʯʝʩʢʦʡ ʟʘ-

ʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠ (ʥʘ ʙʘʟʝ ɻʅʋ "ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ ʟʘʱʠʪʳ ʨʘʩ-

ʪʝʥʠʡ"), ʂʘʬʝʜʨʘ ʘʛʨʦʠʥʞʝʥʝʨʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨ-

http://spbgau.ru/files/nid/4043/polozhenie_o_poryadke_razrabotki_i_utverzhdeniya_obrazovatelnyh_programm_vysshego_obrazovaniya_1.1.pdf
http://spbgau.ru/files/nid/4043/polozhenie_o_poryadke_razrabotki_i_utverzhdeniya_obrazovatelnyh_programm_vysshego_obrazovaniya_1.1.pdf
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ʨʠʪʦʨʠʡ (ʥʘ ʙʘʟʝ ɻʅʋ "ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʅʀʀ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʵʣʝʢʪʨʠʬʠʢʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ"). 

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ ʫʜʝʣʷʝʪʩʷ ʧʦʠʩʢʫ ʙʘʟ ʧʨʘʢʪʠʢ ʠ ʟʘʢʣʶʯʝ-

ʥʠʶ ʜʦʛʦʚʦʨʦʚ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʧʨʘʢʪʠʢ (ʇʦʣʦʞʝʥʠʝ ʉʇʙɻɸʋ ʦ ʧʨʘʢʪʠʢʝ ʦʙʫʯʘʶ-

ʱʠʭʩʷ). ʊʘʢ ʟʘ 2014/15 ʫʯʝʙʥʳʡ ʛʦʜ ʧʨʘʢʪʠʢʫ ʚ ʧʨʦʬʠʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʦʰʣʦ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʦʢʦʣʦ 70-80 % ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʦʙʣʝ-

ʤʦʡ ʦʩʪʘʝʪʩʷ ʥʠʟʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʢʫʨʩʦʚʳʭ ʠ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ (ʜʘʣʝʝ ï ɺʂʈ). ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

2014/15 ʫʯʝʙʥʦʤ ʛʦʜʫ ʠʟ 503 ɺʂʈ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʧʦ 

ʟʘʷʚʢʘʤ ʧʨʝʜʧʨʠʷʪʠʡ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʣʠʰʴ ʜʚʝ ʨʘʙʦʪʳ. ʇʨʠ ʵʪʦʤ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʠ ʧʨʦʬʠʣʴʥʳʭ ʢʘʬʝʜʨ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʙʦʪʝ ʧʦ ʭʦʟʜʦʛʦʚʦʨʥʳʤ ʪʝʤʘʤ ʙʝʟ ʧʨʠʚʣʝ-

ʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. ɺʢʣʶʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʚ ʧʨʦʮʝʩʩ ʚʝʜʝʥʠʷ ʭʦʟʜʦʛʦʚʦʨʥʳʭ ʪʝʤ 

ʤʦʛʣʦ ʙʳ ʧʦʤʦʯʴ ʧʨʠʚʣʝʯʴ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʨʘʟʨʘʙʦʪʢʝ ʪʝʤ ɺʂʈ ʠ ʢʫʨʩʦʚʳʭ ʨʘ-

ʙʦʪ, ʘ ʪʘʢʞʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩ ʧʦʠʩʢʦʤ ʙʘʟ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʘ-

ʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ.  

ɺ ʭʦʜʝ ʚʝʨʠʬʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʦʜʘʪʝʣʠ 

ʧʨʠʚʣʝʢʘʶʪʩʷ ʢ ʫʯʘʩʪʠʶ ʚ ʨʘʙʦʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʢʦʤʠʩʩʠʡ 

(ʇʦʣʦʞʝʥʠʝ ʉʇʙɻɸʋ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʙʘ-

ʢʘʣʘʚʨʠʘʪʘ, ʧʨʦʛʨʘʤʤʘʤ ʩʧʝʮʠʘʣʠʪʝʪʘ, ʧʨʦʛʨʘʤʤʘʤ ʤʘʛʠʩʪʨʘʪʫʨʳ) ʠ ʨʝʮʝʥʟʠʨʦ-

ʚʘʥʠʶ ɺʂʈ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʚ ʉʇʙɻɸʋ ʚʝʜʝʪʩʷ ʧʨʠʝʤ ʥʘ ʮʝʣʝʚʳʝ ʤʝʩʪʘ. ʉʝʛʦʜʥʷ ʥʘ ʦʜʥʦʤ ʢʫʨ-

ʩʝ ʧʨʦʬʠʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʜʦʛʦʚʦʨʫ ʦ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʝ ʚ ʩʨʝʜʥʝʤ ʦʙʫʯʘʝʪʩʷ 1ï

4 ʯʝʣʦʚʝʢʘ. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʮʝʣʝʚʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦʤ ʚ 

ʥʘʧʨʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʝʨʝʚʦʜʫ ʧʘʩʩʠʚʥʦʛʦ ʨʘʙʦʪʦʜʘʪʝʣʷ ʚ 

ʨʦʣʴ ʨʝʘʣʴʥʦʛʦ ʟʘʢʘʟʯʠʢʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʚ ʚʳʧʫʩʢʥʠʢʘʭ.  

ɺʩʪʫʧʣʝʥʠʝ ʚ ʩʠʣʫ ʩ 1 ʠʶʣʷ 2016 ʛʦʜʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 02.05.2015 

ˉ122-ʌɿ [1] ʧʨʝʜʧʠʩʳʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪ-

ʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʆʆʇ ʚ ʯʘʩʪʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ɼʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʦʠʩʢ 

ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʫʯ-

ʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʫʙʣʠʯʥʘʷ ʟʘʱʠʪʘ ʦʪʯʝʪʦʚ ʦ ʧʨʘʢʪʠ-

ʢʝ ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʚʝʜʫʱʠʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʪ.ʜ.). 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 02.05.2015 N 122-ʌɿ "ʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʩʪʘʪʴʠ 11 ʠ 73 ʌʝʜʝʨʘʣʴʥʦʛʦ ɿʘʢʦʥʘ "ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ". 

2. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʨʝʞʜʝʥʠʷʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ [ʊʝʢʩʪ] / ʉ.ɺ. ʄʷʢʠʥ [ʠ ʜʨ.] // ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝ-

ʩʪʚʦʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ. ï ʉʇʙ.: ʀʟʜ-ʚʦ ʀʄʎ "ʅɺʐ-

ʉʇʙ", 2015 ï ʉ. 110ï113. 
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Saint-Petersburg State Agrarian University, Russia 

The mechanisms of interactions between Saint-Petersburg State Agrarian University and spe-
cialty organizations are considered; and problems of attracting employers to fulfilment of gen-
eral educational programs are viewed. Possible ways of changing passive employer role into 
real educational service consumer role. 

Employer, competence, educational process, educational program, practice, graduation qualifica-
tion work, term paper, the target admission 

 

 

ʅ. ɻ. ɹʫʣʘʭʦʚ 
ʆʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʝʜʞʝʨʘ ʟʘʜʘʯ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ  
ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
 ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ  

ʀʟʣʘʛʘʝʪʩʷ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʥʝʜʞʝʨʘ ʟʘʜʘʯ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝ-
ʮʠʘʣʠʩʪʦʚ ʥʘ ʨʘʜʠʦʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝ-
ʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʡ ʚ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʜ-
ʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʘʩʧʝʢʪʫ ʦʙʫʯʝʥʠʷ. 

ʄʝʥʝʜʞʝʨ ʟʘʜʘʯ, ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ, ʜʠʘ-
ʛʨʘʤʤʳ ɻʘʥʪʘ, ʧʦʜʛʦʪʦʚʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ  

 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʝʤʦʛʦ ʠ ʦʙʫʯʘʶʱʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘ-

ʢʠʭ ʢʘʢ ʣʝʢʮʠʠ, ʩʝʤʠʥʘʨʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ, ʚʳʧʦʣʥʝʥʠʝ 

ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʥʘʧʠʩʘʥʠʝ ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ. ɺʦ 

ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʩʨʝʜʩʪʚ ʦʙʫʯʘʝʤʦʤʫ, ʥʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʦʙʲʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ 

ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ. ɺ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʙʘʣʣʴʥʦ-

ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝ-

ʛʨʘʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʫʩʧʝʚʘʝʤʦʩʪʴ, ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʩʪʫʜʝʥ-

ʪʦʚ ʚ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʘʢʦʡ ʧʦʜʭʦʜ ʪʨʝʙʫʝʪ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʠ ʪʱʘʪʝʣʴʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠ ʬʠʢʩʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʫʯʝʙʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ɺʝʜʝʥʠʝ ʞʫʨʥʘʣʘ ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ ʚʝʜʦʤʦʩʪʠ ʫʩʧʝʚʘʝʤʦʩʪʠ 

ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʨʝʙʫʝʪʩʷ ʬʠʢʩʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪ ʚʳʧʦʣ-

ʥʝʥʠʷ ʟʘʜʘʥʠʷ, ʥʦ ʠ ʧʣʘʥʦʤʝʨʥʦʩʪʴ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ 

ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ, ʘʜʘʧʪʠʚʥʦ ʧʦʜʩʪʨʘʠʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ ʧʦʜ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʫʯʘʝʤʦʛʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʣʘʩʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʤʝʥʝʜʞʤʝʥʪʘ 

ʟʘʜʘʥʠʡ. ʉʨʝʜʠ ʧʨʦʯʠʭ ʚʳʛʦʜʥʦ ʚʳʜʝʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ RedMine. 

ʄʝʥʝʜʞʝʨ ʟʘʜʘʥʠʡ RedMine ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʳʤ, ʠʤʝʝʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜ-

ʥʳʡ ʢʦʜ ʠ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʘʢʢʘʫʥʪʳ, ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ, ʚ ʨʘʤ-

ʢʘʭ ʧʨʦʝʢʪʦʚ ʥʘʟʥʘʯʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʦʣʠ, ʥʘʜʝʣʷʪʴ ʵʪʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʦʙ-

ʭʦʜʠʤʳʤʠ ʧʨʘʚʘʤʠ ʠ ʧʦʣʥʦʤʦʯʠʷʤʠ, ʩʦʟʜʘʚʘʪʴ ʛʨʘʬʳ ʩʦʩʪʦʷʥʠʡ ʟʘʜʘʯ ʩ ʨʘʟʛʨʘ-

ʥʠʯʝʥʠʝʤ ʧʨʘʚ ʧʝʨʝʚʦʜʘ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʸʥʥʳʭ 
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ʨʦʣʝʡ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʤʦʞʥʦ ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʠʩʧʦʣʥʠʪʝʣʷ, ʥʘʟʥʘ-

ʯʘʪʴ ʥʘʙʣʶʜʘʪʝʣʝʡ ʢ ʟʘʜʘʯʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʨʝʤʝʥʠ ʩ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ ʦʪʯʝʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʦʮʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʟʘʜʘʚʘʪʴ ʧʣʘʥʦʚʫʶ ʜʘ-

ʪʫ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʥʘʜ ʟʘʜʘʯʝʡ, ʥʘʟʥʘʯʘʪʴ ʚʝʨʩʠʶ ʠ ʢʘʪʝʛʦʨʠʶ ʧʨʦʝʢ-

ʪʘ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʜʘʯʫ ʯʘʩʪʥʦʡ (ʢʦʛʜʘ ʝʸ ʚʠʜʷʪ ʪʦʣʴʢʦ ʘʚʪʦʨ ʠ ʠʩʧʦʣʥʠʪʝʣʴ). ɺ 

ʧʨʦʛʨʘʤʤʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʪʘʪʫʩʳ ʟʘʜʘʯ, ʟʘʜʘʸʪʩʷ ʩʨʦʯʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. 

ɺʦʟʤʦʞʥʦ ʚʝʜʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʢʦʣʣʝʢʪʠʚʥʦ ʨʝʜʘʢʪʠʨʫʝʤʳʡ 

ʩʧʨʘʚʦʯʥʳʡ ʨʘʟʜʝʣ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʨʝʧʦʟʠʪʦʨʠʠ ʧʨʦʝʢʪʦʚ, ʚʝʜʸʪʩʷ 

ʠʩʪʦʨʠʷ ʜʝʡʩʪʚʠʡ ʚ ʧʨʦʝʢʪʝ. ʇʝʨʩʦʥʘʣʴʥʦ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʩʧʠʩʢʘ ʟʘ-

ʜʘʯ, ʠʤʝʝʪʩʷ ʧʦʣʥʦʮʝʥʥʳʡ ʬʦʨʫʤ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ. ʆʪʦʙʨʘʞʘʶʪʩʷ ʩʧʠʩʢʠ ʨʝʰʝʥʥʳʭ ʠ ʥʝʨʝʰʝʥʥʳʭ ʟʘʜʘʯ ʧʦ ʚʝʨʩʠʷʤ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʦ ʥʦʚʳʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘ-

ʯʘʭ ʠ ʢʦʤʤʝʥʪʘʨʠʷʭ. ʇʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ɻʘʥʪʘ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʧʠʩʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʟʚʦʣʠʣʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʚʳʜʘʯʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʟʘʜʘʥʠʡ, ʩʜʝʣʘʣʦ 

ʫʜʦʙʥʳʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʵʪʦ ʩʜʝʣʘʣʦ ʦʯʝʥʴ ʥʘʛʣʷʜʥʳʤ ʠ ʧʨʦʟʨʘʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʪʯʸʪʦʚ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘ-

ʙʦʪʝ ʠ ʜʦʩʪʠʛʥʫʪʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʠʩʮʠʧʣʠʥʠʨʫʝʪ ʢʘʢ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʡ, ʟʘʩʪʘʚʣʷʷ ʩʦʙʣʶʜʘʪʴ ʩʨʦʢʠ, ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʣʘʥʦʚ ʠ ʜʝʣʘʪʴ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʥʳʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ 

ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʙʫʯʝʥʠʶ ʦʩʪʘʪʦʯ-

ʥʳʝ ʟʥʘʥʠʷ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʜʘʥʥʳʝ ʠ ʬʘʡʣʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʙʫʯʝʥʠʶ 

ʭʨʘʥʷʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʪʨʝʙʦʚʘʥʳ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ. ʉʦʟʜʘʚʘʝʤʳʝ ʧʦʜ-

ʙʦʨʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʙʘʟʳ ʟʥʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʦʣʝʥʠʷʤʠ 

ʫʯʝʥʠʢʦʚ. 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʣʝʞʠʚʘʥʠʷ ʟʘʜʘʯ ʜʝʣʘʝʪ ʝʸ ʧʨʠʛʦʜʥʦʡ ʢ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʬʠʨʤʘʭ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʥʘʣʠʯʠʝ ʦʧʳʪʘ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʩ ʪʘʢʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʚʳʰʘʝʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʠ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʳʤʠ ʚ ʛʣʘʟʘʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ɹʦʣʝʝ ʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ, ʥʝʢʦʪʦʨʳʝ 

ʚʳʧʫʩʢʥʠʢʠ ʈʘʜʠʦʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʊʦʤʩʢʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʫʩ-

ʧʝʰʥʦ ʚʥʝʜʨʠʣʠ ʩʠʩʪʝʤʳ ʦʪʩʣʝʞʠʚʘʥʠʷ ʟʘʜʘʯ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʬʠʨʤʘʭ, ʛʜʝ ʨʘʥʝʝ ʪʘʢʦ-

ʚʘʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ. ʊʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʢʣʠʝʥʪʦʚ. 
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ʈ. ɸ. ʅʝʯʠʪʘʡʣʝʥʢʦ, ɺ. ʉ. ʅʦʚʦʧʘʰʠʥ, ʊ. ʈ. ɹʦʛʜʘʥʦʚ 
ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ 
ʙʘʟʘʤ ʜʘʥʥʳʭ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʢʚʦʟʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʦʙʫʯʘʝʤʳʭ, 
ʦʨʠʝʥʪʠʨʦʚʘʥʳʭ ʥʘ ʚʠʜʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʤʝʥʠʷ ʧʨʠʤʝʥʷʪʴ ʧʨʦ-
ʬʠʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦ-
ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʪʨʘʪʝʛʠʷ ʦʙʫʯʝʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʙʘʟʳ ʜʘʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʙʘʟʳ 
ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

 

ʆʜʥʦʡ ʠʟ ʙʘʟʦʚʳʭ ʜʠʩʮʠʧʣʠʥ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʣʷ ʥʘʧʨʘʚʣʝ-

ʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʜʠʩʮʠʧʣʠʥʘ ɹʘʟʳ ʜʘʥʥʳʭ. ʄʘʪʝʨʠʘʣ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʧʦ ʪʘ-

ʢʦʤʫ ʢʫʨʩʫ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʙʲʝʤʥʫʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠʤʝʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʙʘʟʘʤ 

ʜʘʥʥʳʭ, ʨʘʟʥʦʯʪʝʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʨʤʠʥʦʣʦʛʠʡ, ʫʧʦʤʠʥʘʥʠʝ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʆʧʨʝʜʝʣʝʥʥʫʶ ʪʨʫʜʥʦʩʪʴ ʜʣʷ ʦʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ ɹʘʟʳ ʜʘʥʥʳʭ (ɹɼ) ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ ʬʘʢʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʯʝʪʘʥʠʷ ʥʘ-

ʯʘʣʴʥʳʭ ʬʦʨʤ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ï ʪʝʨʤʠʥʦʣʦʛʠʠ, ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʦʩʥʦʚʥʳʭ ʪʨʝ-

ʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʦʟʜʘʥʠʶ ɹɼ, ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʜʫʤʘʥʥʦʛʦ ʠ ʦʩʦʟʥʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʧʨʠʥʮʠʧʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʜʭʦʜʘʤ ʢ ʩʦʟʜʘʥʠʶ ɹɼ, ʦʪʚʝʯʘʶʱʠʤ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪ-

ʥʳʭ ʦʙʣʘʩʪʝʡ [1]. ʄʘʩʩʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʜʝʣʘʣʦ ʘʢʪʫʘʣʴʥʳʤ 

ʨʘʟʜʝʣ ɹɼ ï ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ (ʈɹɼ), ʩʦʯʝʪʘʶʱʠʡ ʚ ʩʝʙʝ ʢʘʢ ʥʘʣʠʯʠʝ ʙʘ-

ʟʦʚʳʭ ʧʦʥʷʪʠʡ ɹɼ, ʪʘʢ ʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘʨʘʙʦʪʢʫ ʙʘʛʘʞʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ. ʋʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ ɹʘʟʳ ʜʘʥʥʳʭ ʠ ʝʝ ʨʘʟʜʝʣ ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʥʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʌɻʆʉ ɺʇʆ, ʢʦʛʜʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʦʩʚʘʠʚʘʝʪʩʷ ʠ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʘʢʪʠʚʥʳʭ ʬʦʨʤʘʭ ʦʙʫʯʝʥʠʷ: ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ, ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʯʝʙʥʳʭ ʧʨʘʢʪʠʢʘʭ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʢʘʢ ʩʠʩʪʝʤʘ ʣʦʛʠʯʝʩʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ɹɼ, ʷʟʳʢʦʚʳʭ, ʧʨʦʛʨʘʤʤʥʳʭ. ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʚʝʜʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ [1], ʭʦʨʦ-

ʰʠʡ ʧʨʦʪʦʪʠʧ ʜʣʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ ʩ ʝʜʠʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʣʦʛʠʯʝ-

ʩʢʦʡ ʦʩʥʦʚʦʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʧʦ ʦʪʤʝʯʝʥʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ɹɼ ʢʘʢ ʦʙʲʝʢʪʘ ʠʟʫ-

ʯʝʥʠʷ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʜʝʣ ʧʨʘʢʪʠʢʫʤʘ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ 

ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʢʦʛʜʘ ʦʙʫʯʘʝʤʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʟʘʧʘʩ ʟʥʘʥʠʡ 

ʠ ʥʘʨʘʙʦʪʦʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʈɹɼ ʠ ʨʝʘʣʠ-

ʟʘʮʠʠ ʨʝʞʠʤʘ "ʢʣʠʝʥʪ-ʩʝʨʚʝʨ", ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ ʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʩʝʨʚʠʩ-

ʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʂʫʨʩʦʚʦʡ ʧʨʦʝʢʪ ʧʦ ʜʠʩʮʠʧ-

ʣʠʥʘʤ ɹʘʟ ʜʘʥʥʳʭ ʠ ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʪʦʤ ʦʪʜʝʣʴʥʳʭ 

ʨʘʙʦʪ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪ ʦʙʲʝʤ ʠ ʩʪʝʧʝʥʴ ʦʩʚʦʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʨʘʟʜʝʣʦʚ 

ʠʟʫʯʝʥʠʷ, ʩʦʩʪʘʚʠʚʰʠʭ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʤʝ-

ʥʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. 
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ɼʣʷ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʨʝʰʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʧʦʜ ʟʘʜʘʯʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʈɹɼ. ɿʘʜʘʯʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʫʚʝʣʠʯʝ-

ʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʨʠʥ-

ʮʠʧʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʈɹɼ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜ ʢ ʚʳʙʦʨʫ ʩʪʨʫʢʪʫʨʳ ʠ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʈɹɼ [2], ʟʥʘʷ, ʢʘʢʫʶ ʟʘʜʘʯʫ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʫʜʝʪ ʨʝʰʘʪʴ ʥʝʢʦʪʦʨʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʀʉ). ɺ ʟʘʜʘʥʠʠ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʝ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝ-

ʜʝʣʠʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʠʢʣʘʜʥʦʡ ʀʉ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʝʝ ʈɹɼ. ʆʙʫʯʘʝʤʦʤʫ ʪʨʝ-

ʙʫʝʪʩʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʧʦ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʈɹɼ: 

 ʇʨʦʛʨʘʤʤʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʳ ʩ ʈɹɼ, ʢʦʛʜʘ ʚʩʷ ɹɼ ʤʦʞʝʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʠ 

ʨʘʟʜʝʣʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʯʘʩʪʝʡ, ʠʣʠ ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ ʦʜʥʦʤ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʩʝʨʚʝʨʘʭ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʨʭʠʚʥʫʶ ɹɼ ʠ ɹɼ, ʪʨʝʙʫʝʤʫʶ 

ʜʣʷ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ. ʀʉ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʪʴ, ʷʚʣ̫-

ʝʪʩʷ ʣʠ ʪʝʢʫʱʘʷ ʠʥʩʪʘʣʣʷʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ, ʘ ʪʘʢʞʝ ʩʘʤʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʤʝʥ 

ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʣʠ ʞʝ ʩ ʧʦʤʦʱʴʶ ʨʝʧʣʠ-

ʢʘʮʠʠ. ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʣʠʯʠʝ ʈɹɼ ʥʝ ʟʘʤʝʪʥʦ, ʪʘʢ ʢʘʢ ʥʝ ʠʟ-

ʤʝʥʠʪʩʷ ʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʥʠ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ 

ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʩʪʘʜʠʷʭ ʜʦʨʘʙʦʪʢʠ ʟʘʜʘʥʠʷ ʥʘ ʢʫʨʩʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʡʜʝʪ 

ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʩʝʨʚʠʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 ʇʦʜʜʝʨʞʢʘ ɹɼ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʘʧʧʘʨʘʪʥʦ. ʅʘ ʧʨʠʤʝʨʝ ʘʧʧʘʨʘʪʥʦʛʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ɹɼ ʙʫʜʝʪ ʨʝʰʘʪʴʩʷ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʦʩʪʫʧʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʢʦ-

ʪʦʨʦʝ ʟʘʱʠʪʠʪ ʧʦʟʠʮʠʶ ʦʙʫʯʘʝʤʦʛʦ ʢʘʢ ʨʘʟʨʘʙʦʪʯʠʢʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʯʘʩʪʴ ʩʠʩ-

ʪʝʤʳ, ʥʘʠʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʫʶ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʥʘ ʩʘ-

ʤʳʝ ʤʦʱʥʳʝ ʩʝʨʚʝʨʳ, ʘ ʦʩʪʘʚʰʫʶʩʷ ʞʝ ʯʘʩʪʴ ʧʦʤʝʩʪʠʪʴ ʥʘ ʤʝʥʝʝ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʳʝ, ʪʦʛʜʘ ʨʝʩʫʨʩʳ ʦʩʥʦʚʥʳʭ ʩʝʨʚʝʨʦʚ ʥʝ ʙʫʜʫʪ ʨʘʩʭʦʜʦʚʘʪʴʩʷ ʜʣʷ ʤʝʣʢʠʭ 

ʟʘʜʘʯ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʤʝʞʜʫ ʩʝʨʚʝʨʘ-

ʤʠ. ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʭʝʤ ʧʦʜʢʣʶʯʝʥʠʷ ʩʝʨʚʝʨʦʚ, ʚʳʙʦʨ ʤʝʞʜʫ ʢʦʪʦʨʳ-

ʤʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʣʘʥʠʨʫʝʤʦʡ ʥʘʛʨʫʟʢʦʡ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʠʤʠʩʷ ʨʝʩʫʨʩʘʤʠ. ɺ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʦʜʠʥ ʤʦʱʥʳʡ ʩʝʨʚʝʨ, ʘ ʚʪʦʨʦʡ ʤʝʥʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ, 

ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ "ʧʩʝʚʜʦʢʣʘʩʪʝʨ". ɿʘ ʩʯʝʪ ʨʝʧʣʠʢʘʮʠʠ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʤʝʞʜʫ ʩʝʨ-

ʚʝʨʘʤʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʝʛʫʣʷʨʥʦʝ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ. ʇʨʠ ʨʘʙʦʪʝ ʞʝ ʩ 

ʜʘʥʥʳʤ ʢʣʘʩʪʝʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʜʫʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʙʦʣʝʝ ʤʦʱʥʦʤʫ ʩʝʨʚʝʨʫ, ʘ 

ʝʩʣʠ ʞʝ ʦʥ ʙʫʜʝʪ ʥʝʜʦʩʪʫʧʝʥ ï ʢ ʤʝʥʝʝ ʤʦʱʥʦʤʫ. ʇʨʠ ʵʪʦʤ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʥʠ-

ʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʧʦʪʝʨʠ ʯʘʩʪʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʥʝ 

ʙʳʣʘ ʨʝʧʣʠʮʠʨʦʚʘʥʘ ʥʘ ʨʝʟʝʨʚʥʳʡ ʩʝʨʚʝʨ. ɽʩʣʠ ʞʝ ʩʝʨʚʝʨʳ ʦʜʠʥʘʢʦʚʳ ʧʦ ʤʦʱ-

ʥʦʩʪʠ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʚ ʥʘʩʪʦʷʱʠʡ ʢʣʘʩʪʝʨ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʭʘʥʠʟʤʘ ʙʘʣʘʥʩʠʨʦʚʢʠ ʥʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ ʟʘʧʠ-

ʩʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ, ʧʨʠ ʦʪʢʘʟʝ ʦʜʥʦʛʦ ʠʟ ʩʝʨʚʝʨʦʚ ʵʪʦ ʙʫʜʝʪ ʥʝ-

ʟʘʤʝʪʥʦ, ʪʘʢ ʢʘʢ ʚʩʷ ʥʘʛʨʫʟʢʘ ʧʝʨʝʥʝʩʝʪʩʷ ʥʘ ʨʘʙʦʪʘʶʱʠʡ ʩʝʨʚʝʨ. ʆʜʥʘʢʦ, ʚ ʪʘ-

ʢʦʤ ʩʣʫʯʘʝ ʪʘʢ ʞʝ ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʉʝʨʚʝʨʳ ʢʣʘʩʪʝʨʘ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ ʩʝʪʠ, ʝʩʣʠ ʩʝʪʴ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʘ, ʨʘʟʤʝʱʝʥʠʝ ʩʝʨʚʝʨʦʚ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ ʩʝʪʠ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴ-

ʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʪʴ. ʇʨʠ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʝ ʀʉ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʧʦ 
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ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʩʭʝʤʝ, ʢʦʛʜʘ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʪʨʝʙʫʶʱʘʷ ʙʦʣʴʰʠʭ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʩʘʤʳʭ ʤʦʱʥʳʭ ʩʝʨʚʝʨʘʭ, ʦʙʲʝʜʠ-

ʥʝʥʥʳʭ ʚ ʧʝʨʚʳʡ ʢʣʘʩʪʝʨ. ʆʩʪʘʣʴʥʘʷ ʞʝ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʤʝʥʝʝ 

ʤʦʱʥʳʭ ʩʝʨʚʝʨʘʭ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚʦ ʚʪʦʨʦʡ ʢʣʘʩʪʝʨ, ʩʦʜʝʨʞʘʱʠʡ ʧʦʣʥʫʶ ʨʝʧʣʠʢʫ 

ʚʩʝʭ ʜʘʥʥʳʭ ʧʝʨʚʦʛʦ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʙʨʘʱʝʥʠʝ ʠʜʝʪ ʢ ʧʝʨʚʦʤʫ 

ʢʣʘʩʪʝʨʫ, ʢ ʝʛʦ ʥʘʠʤʝʥʝʝ ʟʘʛʨʫʞʝʥʥʦʤʫ ʩʝʨʚʝʨʫ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʫʧʘ ʢ 

ʘʨʭʠʚʘʤ ï ʧʦʜʢʣʶʯʘʝʪʩʷ ʚʪʦʨʦʡ ʢʣʘʩʪʝʨ. ɺʥʫʪʨʠ ʢʣʘʩʪʝʨʘ ʨʘʙʦʪʘʝʪ ʩʠʩʪʝʤʘ ʩʠʥ-

ʭʨʦʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ, ʠ ʤʝʞʜʫ ʢʣʘʩʪʝʨʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʨʝʧ-

ʣʠʢʘʮʠʷ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʩʪʘʚʣʝʥʥʦʤʫ ʪʘʢ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʨʝ-

ʩʫʨʩʦʚ ʧʝʨʚʦʛʦ ʢʣʘʩʪʝʨʘ. 

ʄʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʣʶʙʦʝ ʨʝʰʝʥʠʝ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʤʝʭʘʥʠʟʤʳ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʩʪʨʫʢʪʫʨʳ ʧʦʜ ʧʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʪʦʛʜʘ ʨʝʰʝʥʠʝ 

ʧʦʪʨʝʙʫʝʪ ʜʨʫʛʦʡ ʘʨʛʫʤʝʥʪʘʮʠʠ, ʘʥʘʣʦʛʠʯʥʦ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ. 
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It is proposed through the formation of competencies across the learning. Professional compe-
tence of graduates focused on the types of professional activity and ability to apply relevant 
strategies and technologies, to support their professional activities.  
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ɽ. ʀ. ʆʛʘʨʝʚʘ, ɽ. ʅ. ʄʘʪʳʮʠʥʘ 
ʋʯʝʙʥʘʷ ʠʛʨʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʚʦʝʥʠʷ  
ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ "ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʨʦʜʥʦʛʦ  
ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ",  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʯʝʙʥʘʷ ʠʛʨʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ 
ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ. ʈʘʟʨʘʙʦʪʘʥ ʢʫʨʩ ʜʠʩʮʠʧʣʠʥʳ "ʇʩʠʭʦʣʦʛʠʷ ʤʝʥʝʜʞʤʝʥ-
ʪʘ", ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʯʝʙʥʳʭ ʠʛʨ ʢʘʢ ʦʩʥʦʚʥʦʡ ʬʦʨʤʳ ʨʘʙʦʪʳ ʥʘ ʟʘʥʷʪʠ-
ʷʭ. 

ʋʯʝʙʥʘʷ ʠʛʨʘ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʧʦʤʠʥʘʥʠʷ, ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʩʪʨʘʥʳ. ʆʥʘ ʩʚʷʟʘʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʚʦʧʨʦʩʦʤ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʫʩʚʦʝʥʥʳʭ ʩʪʫʜʝʥʪʘʤʠ ʟʘ ʛʦʜʳ ʦʙʫʯʝʥʠʷ ʟʥʘʥʠʡ [2], [3].  

ʅʝ ʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʠ ʪʝʭʥʦʣʦʛʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʥʦʚʥʳʤʠ 

ʬʦʨʤʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʦʩʪʘʶʪʩʷ ʣʝʢʮʠʷ ʠ ʩʝ-

R. A. Nechitailenko, V. S. Novopashin, T. R. Bogdanov  

The creation of software training complex for distributed databases 
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ʤʠʥʘʨ. ʆʜʥʘʢʦ, ʚ ʩʚʦʝʤ ʪʨʘʜʠʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ, ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ 

ʧʘʩʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʟʘʧʦʤʠʥʘʥʠʝ ʠ ʙʝʟʦʰʠʙʦʯʥʦʝ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʠʟʚʝʩʪʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ ʄ. ɼʞʦʥʩʘ ʙʳʣʦ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʥʦ, 

ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʠ ʙʝʩʧʦʚʦʨʦʪʥʦ ʠʟ ʧʘʤʷʪʠ ʩʪʫʜʝʥʪʦʚ "ʩʪʠʨʘʝʪʩʷ" ʫʯʝʙʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ, ʧʨʝʜʲʷʚʣʝʥʥʘʷ ʥʘ ʣʝʢʮʠʦʥʥʳʭ ʟʘʥʷʪʠʷʭ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʠ ʚʘʨʴʠʨʦ-

ʚʘʥʠʝ ʧʨʦʬʠʣʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ (ʧʩʠʭʦʣʦʛʠʷ, ʤʘʪʝʤʘʪʠʢʘ, ʙʦʪʘʥʠʢʘ, ʟʦʦʣʦ-

ʛʠʷ), ʥʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʣʝʢʪʦʨʘ ʥʝ ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ "ʢʨʠʚʫʶ ʟʘ-

ʙʳʚʘʥʠʷ" ʤʘʪʝʨʠʘʣʘ [1].  

ʂʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʬʦʨʤʫ ʧʨʦʚʝʜʝʥʠʷ ʣʝʢʮʠʦʥʥʳʭ ʠ ʩʝ-

ʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʡ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʦʩʪʘʚʘ-

ʷʩʴ ʧʨʠ ʵʪʦʤ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ? 

ɸʢʪʫʘʣʴʥʳʤ ʦʪʚʝʪʦʤ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʘʢʪʠʢʘ ʚʢʣʶʯʝʥʠʷ ʫʯʝʙ-

ʥʳʭ ʠʛʨ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ɺʋɿʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʩʠ-

ʭʦʣʦʛʘ ɸ. ɸ. ʉʤʠʨʥʦʚʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝ ʩʤʦʪʨʷ ʥʘ ʥʝʦʩʧʦʨʠʤʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦ-

ʠʟʚʦʣʴʥʦʛʦ ʟʘʧʦʤʠʥʘʥʠʷ ʚ ʦʙʫʯʝʥʠʠ, ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʫʩ-

ʚʦʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʛʨʘʝʪ ʩʪʝʧʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ 

ʦʪʩʪʨʦʯʝʥʥʳʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ: ʤʘʪʝʨʠʘʣ, ʥʝʧʨʦʠʟʚʦʣʴ-

ʥʦ ʟʘʧʦʤʠʥʘʝʤʳʡ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʘʤʷʪʠ 

ʙʦʣʝʝ ʧʨʦʯʥʦ, ʯʝʤ ʟʘʧʦʤʠʥʘʝʤʳʡ ʧʨʦʠʟʚʦʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʪʦʣʴʢʦ ʤʥʝʤʠʯʝʩʢʦʡ 

ʟʘʜʘʯʠ [4], [5]. 

ʋʯʝʙʥʘʷ ʠʛʨʘ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʙʳʩʪʨʦʤʫ ʠ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦʝʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʢʫʨʩʘ ʟʥʘʥʠʡ [2], [3].  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʤʝʥʥʦ ʠʛʨʘ ʧʨʠʟʚʘʥʘ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʫ ʫʚʠʜʝʪʴ ʩʚʷʟʴ ʤʝʞʜʫ 

ʧʦʣʫʯʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ, 

ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʤʦʥʦʪʦʥʥʦʩʪʠ ʠ ʦʜʥʦʦʙʨʘʟʥʦʩʪʠ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʙʳʩʪʨʦʤʫ ʫʪʦʤʣʝʥʠʶ ʠ ʨʘʩʩʨʝʜʦʪʦʯʝʥʠʶ ʚʥʠʤʘʥʠʷ, ʘ ʟʥʘʯʠʪ, ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʟʘʧʦʤʠʥʘʥʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʫʨʩ ʜʠʩʮʠʧʣʠ-

ʥʳ "ʇʩʠʭʦʣʦʛʠʷ ʤʝʥʝʜʞʤʝʥʪʘ", ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʯʝʙʥʳʭ ʠʛʨ ʢʘʢ ʦʩ-

ʥʦʚʥʦʡ ʬʦʨʤʳ ʨʘʙʦʪʳ ʥʘ ʟʘʥʷʪʠʷʭ. 

ɺ ʨʘʙʦʪʫ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʫʯʝʙʥʳʭ ʠʛʨ: 
 

ɺʠʜ ʫʯʝʙʥʦʡ ʠʛʨʳ 
 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ 

ʀʛʨʘ ʢʘʢ ʧʨʦʝʢʪʥʘʷ ʨʘ-
ʙʦʪʘ (ʜʝʣʦʚʘʷ ʠʛʨʘ).  

ɼʘʥʥʳʡ ʪʠʧ ʠʛʨ ʠʤʝʝʪ "ʩʢʚʦʟʥʦʡ" ʭʘʨʘʢʪʝʨ, ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʭʦʜʝ 
ʚʩʝʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʢʫʨʩʫ. ʋʯʘʩʪʥʠʢʠ ʠʛʨʳ ʩʘʤʠ ʟʘʜʘʶʪ ʩʚʦʶ ʩʶ-
ʞʝʪʥʫʶ ʣʠʥʠʶ ʠ ʧʦʣʫʯʘʶʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘ-
ʥʠʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʙʣʦʢʘ (ʤʦʜʫʣʷ) ʦʙʫʯʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 
ʢʫʨʩʘ ʩʪʫʜʝʥʪʳ, ʨʘʟʜʝʣʠʚʰʠʩʴ ʥʘ ʤʠʥʠ-ʛʨʫʧʧʳ, ʩʦʟʜʘʶʪ ʩʚʦʠ 
"ʢʦʤʧʘʥʠʠ". 
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ʀʛʨʘ ʢʘʢ ʠʣʣʶʩʪʨʘʮʠʷ 
ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʉʣʫʞʠʪ ʜʣʷ "ʞʠʚʦʡ" ʠʣʣʶʩʪʨʘʮʠʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʟʚʦʣʷʝʪ 
ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʢʘʥʘʣʦʚ ʚʦʩʧʨʠʷʪʠʷ, ʫʚʝʣʠʯʠʚʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʦʩʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʭʘʨʘʢ-
ʪʝʨ. ʇʨʠʤʝʥʠʤʘ ʥʘ ʣʝʢʮʠʷʭ. ʊʘʢ, ʚ ʠʛʨʝ "ʂʦʥʬʣʠʢʪ" ʢʘʞʜʘʷ ʢʦʤʘʥ-
ʜʘ ʤʦʜʝʣʠʨʫʝʪ ʠ ʨʘʟʳʛʨʳʚʘʝʪ ʢʦʥʬʣʠʢʪ ʚʥʫʪʨʠ ʩʚʦʝʡ ʢʦʤʧʘʥʠʠ. 
ɼʘʣʝʝ ʦʙʩʫʞʜʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʜʸʪ ʩ ʦʧʦʨʦʡ ʥʘ ʵʪʠ "ʞʠ-
ʚʳʝ" ʧʨʠʤʝʨʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ. 
 

ʀʛʨʘ ʢʘʢ ʟʥʘʢʦʤʩʪʚʦ 
("ʧʦʛʨʫʞʝʥʠʝ") ʧʨʠ ʠʟʫ-
ʯʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘ-
ʣʘ 

ɼʘʥʥʳʡ ʪʠʧ ʠʛʨ ʥʦʩʠʪ ʧʨʦʙʣʝʤʥʳʡ ʠʣʠ ʯʘʩʪʠʯʥʦ ʧʦʠʩʢʦʚʳʡ (ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʘʫʜʠʪʦʨʠʠ) ʭʘʨʘʢʪʝʨ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʩʪʘʚʠʪ 
ʧʨʦʙʣʝʤʫ ʚ ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʨʛʘʥʠʟʫʝʪ ʧʨʦʮʝʩʩ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʝh-
ʥʠʷ. ʊʘʢ, ʚ ʠʛʨʝ "ʉʣʫʭʠ" ʩʪʫʜʝʥʪʳ ʟʥʘʢʦʤʷʪʩʷ ʩ ʬʦʨʤʘʤʠ ʠʩʢʘʞʝ-
ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʠʧʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʙʘʨʴʝʨʦʚ. ʈʫʢʦʚʦ-
ʜʠʪʝʣʴ ʢʘʞʜʦʡ ʠʟ ʢʦʤʘʥʜ ʧʦʣʫʯʘʝʪ ʦʪ ʚʝʜʫʱʝʛʦ ʟʘʜʘʥʠʝ-
ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ ʜʘʣʝʝ ʜʦʣʞʝʥ ʧʝʨʝʜʘʪʴ "ʧʦ ʮʝʧʦʯʢʝ". ɸʥʘ-
ʣʠʟʠʨʫʝʪʩʷ ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ-
ʩʣʝʜʥʠʤ ʠʛʨʦʢʦʤ. 
 

ʀʛʨʘ ʢʘʢ ʦʪʨʘʙʦʪʢʘ 
ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʥʘʚʳʢʘ 

ɺ ʭʦʜʝ ʜʘʥʥʳʭ ʠʛʨ ʧʨʦʠʩʭʦʜʠʪ "ʪʨʝʥʠʨʦʚʢʘ" ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, 
ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ. ʊʘʢ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʦʣʞʝʥʠʷ ʠʛʨʳ 
"ʂʦʥʬʣʠʢʪ" ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʣʦʞʠʪʴ ʟʘʜʘʥʠʝ ʥʘ ʚʳʨʘʙʦʪʢʫ ʨʝ-
ʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʶ ʢʦʥʬʣʠʢʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ.  
 

ʀʛʨʘ ʢʘʢ ʠʥʪʝʛʨʘʮʠʷ 
ʟʥʘʥʠʡ ʠ ʬʦʨʤʘ ʧʦʜʚʝ-
ʜʝʥʠʷ ʠʪʦʛʦʚ ʦʙʫʯʝʥʠʷ 

ʀʛʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʬʦʨʤʘ ʦʙʦʙʱʝʥʠʷ ʠ ʦʩʤʳʩʣʝʥʠʷ ʟʥʘʥʠʡ, 
ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ. ʇʨʦʚʦʜʠʪʩʷ ʚ ʢʦʥʮʝ ʢʫʨʩʘ ʦʙʫʯʝʥʠʷ (ʚ 
ʬʦʨʤʝ ʢʚʝʩʪʘ ʠʣʠ ʢʦʤʘʥʜʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ). ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʚʝʜʝ-
ʥʠʷ ʠʪʦʛʦʚ ʢʫʨʩʘ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʝʟʝʥʪʘʮʠʶ ʧʨʦʝʢʪʦʚ ʢʦʤ-
ʧʘʥʠʡ, ʚʢʣʶʯʘʶʱʫʶ ʚʩʝ ʚʳʧʦʣʥʝʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. 
  

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʪʩʷ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʚ ʫʯʝʙʥʫʶ ʧʨʘʢʪʠ-

ʢʫ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʛʨ ʜʣʷ ʫʩʚʦʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ 

ʟʥʘʥʠʡ ʧʦ ʧʨʝʜʤʝʪʫ.  

ɽʱʝ ʧʨʝʜʩʪʦʠʪ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʲʷʚʣʝʥʥʳʡ ʚ ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʥʘ 

"ʫʩʪʦʡʯʠʚʦʩʪʴ" ʢ ʟʘʙʳʚʘʥʠʶ. ʅʦ ʫʞʝ ʩʝʡʯʘʩ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ "ʚʢʣʶʯʝʥʥʦʩʪʴ" ʩʪʫ-

ʜʝʥʪʦʚ ʚ ʫʯʝʙʥʫʶ ʨʘʙʦʪʫ ʚʦʟʨʦʩʣʘ. ʀ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʦʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

(ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʥʝʘʫʜʠʪʦʨʥʦʡ, ʜʦʤʘʰʥʝʡ) ʧʨʠ ʪʘʢʦʡ "ʠʛʨʦʚʦʡ" ʬʦʨʤʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʩʪʫʜʝʥʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʫʯʠʪʴʩʷ ʩʪʘʣʦ "ʣʝʛʯʝ ʠ ʠʥʪʝ-

ʨʝʩʥʝʝ".  

 ʀʪʘʢ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʛʨʦʚʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ 

ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʘʷ ʧʨʘʢʪʠʢʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʢʘ-

ʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘ-

ʣʘ ʠ ʧʦʚʳʰʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 
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At the article we consider the educational game as a way to improve the effectiveness of educa-
tion at the Univercity. A course of discipline "Psychology of management", based on the use of 
educational games as the main form of work in the classroom, was designed. 

Educational game, educational methods, the effectiveness of memory, the quality of education 

 

 

ɽ. ɸ. ʂʨʠʚʯʫʥ 
ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʢ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʝʨʝʜ ʜʨʫʛʠʤʠ  
ʤʝʪʦʜʘʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. 

ʆʙʨʘʟʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʩʪʫʜʝʥʪʳ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʷʚʣʷʶʪʩʷ: 

ï ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʭʚʘʪʘ ʚʩʝʭ ʩʪʘʜʠʡ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ; 

ï ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʚʳʩʦʢʘʷ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʙʦʣʴʰʝʝ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʙʫʯʘʝʤʳʭ; 

ï ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʦʙʫʯʘʝ-

ʤʳʭ ʧʨʦʚʝʩʪʠ ʦʧʨʦʩ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ ʟʘ ʤʝʥʴʰʝʝ ʚʨʝʤʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʯʥʳʤ ʦʧʨʦʩʦʤ ʠ ʫʚʝʣʠʯʠʪʴ ʯʘʩʪʦʪʫ ʠ ʨʝʛʫʣʷʨʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʟʘ ʩʯʝʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʚʝʨʢʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ, ʟʥʘʥʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʨʘʟ-

ʜʝʣʘʤ ʠ ʪʝʤʘʤ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʭʚʘ-

ʪʘ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ï ʩʚʝʜʝʥʠʷ ʜʦ ʤʠʥʠʤʫʤʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʦʨʦʥʥʠʭ ʚʣʠʷʥʠʡ; 

ï ʩʥʠʞʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ ʥʘ-

ʩʪʨʦʝʥʠʝ, ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʷ, ʪ. ʝ. ʧʨʝʦʜʦʣʝʥʠʝ ʩʫʙʲʝʢʪʠʚʠʟʤʘ ʧʨʠ ʚʳʩʪʘʚʣʝʥʠʷ ʦʮʝʥʦʢ;  

ï ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʰʢʘʣʳ ʦʮʝʥʠʚʘʥʠʷ ʠ ʟʘʨʘʥʝʝ 

ʟʥʘʢʦʤʠʪʴ ʦʙʫʯʘʝʤʳʭ ʩ ʯʝʪʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʠʭ ʟʥʘʥʠʡ; 

ï ʩʦʟʜʘʥʠʝ ʜʣʷ ʚʩʝʭ ʦʙʫʯʘʝʤʳʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʥʜʘʨʪʠʟʘ-

ʮʠʠ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʢʦʥʪʨʦʣʷ;  

ï ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩʘʤʦʨʘʟʚʠʪʠʷ ʩʪʫʜʝʥʪʦʚ; ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʠʥʮʠʧʘ ʠʥ-

ʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʫʯʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʜʘʧʪʠʚʥʳʭ 

ʪʝʩʪʦʚ; 
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versity 



 

 

140 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʫʝʤʳʭ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʢʦʥ-

ʪʨʦʣʝ ʟʥʘʥʠʡ ʚʩʝʡ ʛʨʫʧʧʳ ʦʙʫʯʘʝʤʳʭ; 

ï ʙʳʩʪʨʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʦʙʫʯʘʝʤʳʤʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʧʨʦʙʝʣʘʭ ʚ ʠʭ ʟʥʘʥʠʷʭ ʠ ʫʤʝʥʠʷʭ ʠ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʨʨʝʢʪʠʚʳ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʦʙʫʯʘʝʤʳʭ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ 

ʥʠʭ ʤʦʪʠʚʘʮʠʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʢʘʞʜʦʤʫ ʟʘʥʷʪʠʶ; ʩʦʯʝʪʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ 

ʪʨʝʥʠʨʦʚʦʯʥʦ-ʦʙʫʯʘʶʱʝʡ ʬʫʥʢʮʠʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʩʚʦʝ-

ʥʠʶ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘʢʪʠʚʠʟʘʮʠʷ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʝʤʳʭ ʥʘ ʟʘʥʷʪʠʷʭ ʠ ʚʥʝ ʟʘʥʷʪʠʡ, ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ 

ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʝ; 

ï ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʥʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʦʙʫʯʘʶʱʠʭ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ 

ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʢʦʥʝʮ, ʦʪ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʪʦʯʥʦʩʪʴʶ, ʥʦ ʠ ʧʨʦʩʪʦʪʦʡ, ʜʦʩʪʫʧʥʦʩʪʴʶ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ ʢʨʠʪʠʯʝʩʢʠ 

ʦʮʝʥʠʪʴ ʩʚʦʠ ʫʩʧʝʭʠ, ʚʥʝʩʪʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʚʦʶ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʩʚʦʠʭ ʟʥʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʪʝʩʪʦʚʦʛʦ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʩʦʟʜʘʥʠʝ ʪʝʩʪʦʚ ʠ ʠʭ ʜʦʚʝʜʝʥʠʝ ʜʦ ʪʨʝʙʫʝʤʳʭ ʢʦʥʜʠʮʠʡ ʢʘʢ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʵʪʦ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ.  

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʫʙʲʝʢʪʠʚʠʟʤ ʚ ʦʪʙʦʨʝ ʠ ʬʦʨʤʫ-

ʣʠʨʦʚʢʝ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʩʘʤʠʭ ʪʝʩ-

ʪʦʚ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʭʦʪʷ ʠ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʙʝʣʘʭ ʚ ʟʥʘʥʠʷʭ ʩʪʫʜʝʥʪʦʚ ʧʦ ʢʦʥʢʨʝʪʥʳʤ 

ʨʘʟʜʝʣʘʤ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʥʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ ʧʨʠʯʠʥʘʭ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ ʵʪʠʭ ʧʨʦʙʝʣʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʪʝʩʪʦʚʦʛʦ ʤʝʪʦʜʘ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʛʘʜʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʚʠʜʠʪ ʭʦʜʘ ʨʝʰʝʥʠʷ ʪʝʩ-

ʪʦʚʦʛʦ ʟʘʜʘʥʠʷ; ʧʨʠ ʚʳʙʦʨʦʯʥʳʭ ʦʪʚʝʪʘʭ ʦʙʫʯʘʝʤʳʡ ʧʨʠʚʳʢʘʝʪ ʨʘʙʦʪʘʪʴ ʩ ʛʦʪʦ-

ʚʳʤʠ ʬʦʨʤʫʣʠʨʦʚʢʘʤʠ ʠ ʨʘʬʠʥʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠʟ ʧʨʦʮʝʜʫʨʳ ʢʦʥʪʨʦʣʷ ʠʩʢʣʶʯʘʝʪʩʷ ʫʩʪʥʳʡ ʨʝ-

ʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ, ʪʘʢʠʝ, ʥʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʫʤʝʥʠʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʩʚʦʡ 

ʦʪʚʝʪ ʧʨʠʤʝʨʘʤʠ, ʫʤʝʥʠʝ ʩʚʷʟʥʦ, ʣʦʛʠʯʝʩʢʠ ʠ ʜʦʢʘʟʘʪʝʣʴʥʦ ʚʳʨʘʞʘʪʴ ʩʚʦʠ ʤʳʩ-

ʣʠ, ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ 

ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʥʝʚʦʟʤʦʞʥʦ. 
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ʊʝʩʪʳ ʥʝ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴ, ʤʦʞʝʪ ʣʠ ʩʪʫʜʝʥʪ ʧʨʠʤʝʥʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʚ ʢʘʢʠʭ-

ʣʠʙʦ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʪʴ ʩʚʦʝ ʨʝʰʝʥʠʝ. 

ʊʝʩʪ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʷʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʟʥʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʚʦʨʯʝʩʪʚʦʤ. 

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʘʢ ʤʝʪʦʜʘ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʛʦʚʦʨʷʪ ʦ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝ-

ʥʠʷʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. ʇʨʠ ʵʪʦʤ ʪʝʩʪʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʩʦʯʝʪʘʪʴʩʷ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʬʦʨʤʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. 
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ʅ. ɻ. ɹʦʨʠʩʦʚʘ  
ʆʧʳʪ ʠ ʧʨʦʙʣʝʤʳ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʜʫʣʷ "ʂʦʤʧʴʶʪʝʨʥʳʝ  
ʪʝʭʥʦʣʦʛʠʠ" ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʦʚ 

ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ, ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʫʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ 
ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ "ʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ". ʈʘʩʩʤʦʪʨʝʥʦ ʤʝʪʦʜʠʯʝ-
ʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʜʫʣʷ "ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ" ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, 
ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʦʙʣʝʤʳ 
ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʤʦʜʫʣʷ. ʆʮʝʥʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ 
ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʄʦʜʫʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʡ, ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʠʩʮʠʧʣʠʥ 

 

ʅʘ ʚʳʧʫʩʢʘʶʱʝʡ ʢʘʬʝʜʨʝ "ʊʝʧʣʦʚʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ" ɸʋʕʉ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʤʦʜʫʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʪʝʭ-

ʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 5ɺ071700 "ʊʝʧʣʦʵʥʝʨʛʝʪʠʢʘ".  

ʉʦʜʝʨʞʘʥʠʝ ʠ ʦʙʲʝʤ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʧʨʦʛʨʘʤʤʳ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʧʨʦʬʠʣʴʥʦʡ ʠ ʫʨʦʚʥʝʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʫʯʘʶʱʠʭ-

ʩʷ. ɼʦʩʪʦʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤʳ ï ʚ ʥʝʡ ʧʨʦʧʠʩʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʱʝʡ ʦʙʨʘʟʦʚʘʥʥʦ-

ʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʤʝʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ.  

E. A. Krivchun  

Merits and demerits of testing as method of an assessment of quality of knowledge 
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ɺʳʧʫʩʢʥʠʢ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʝ-

ʪʝʥʮʠʷʤʠ: ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥ-

ʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʛʦʪʦʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʚ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [1,2].. ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʧʨʦʛʨʘʤʤʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʷʟʴ ʩ ʤʦʜʫʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤ-

ʤʘʤʠ ʤʘʛʠʩʪʨʘʪʫʨʳ ʠ ʜʦʢʪʦʨʘʥʪʫʨʳ  

ʆʜʥʠʤ ʠʟ ʤʦʜʫʣʝʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʄʊʕ-05-ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʙʘʟʦʚʳʝ ʜʠʩʮʠʧʣʠʥʳ: "ʈʘʩʯʝʪʳ ʥʘ PC ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ 

ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʪʘʥʦʚʦʢ", "ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʝʧ-

ʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ", "ʄʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʧʣʦʵʥʝʨ-

ʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʪʘʥʦʚʦʢ", ʢʦʪʦʨʳʝ ʯʠʪʘʶʪʩʷ ʥʘ ʚʳʧʫʩʢʘʶʱʝʡ ʢʘʬʝʜʨʝ. 

ɼʣʷ ʵʪʠʭ ʜʠʩʮʠʧʣʠʥ, ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʥʦʡ ʛʦʩʙʶʜʞʝʪʥʦʡ ʥʘʫʯʥʦʡ ʪʝʤʳ "ʋʧʨʘʚ-

ʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʫʯʘʶʱʝʡ ʩʨʝʜʳ" ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ, ʚʥʝʜʨʝʥʠʝ 

ʠ ʦʮʝʥʢʘ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ.  

ʈʝʰʘʶʪʩʷ ʟʘʜʘʯʠ: ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʫʨ-

ʩʦʚ; ʧʦʠʩʢ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʠ 

ʘʚʪʦʨʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ; ʚʳ-

ʙʦʨ ʢʨʠʪʝʨʠʝʚ ʠ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ.  

ɺ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʞʠʪ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʣʘʜʘʶ-

ʱʠʭ, ʥʘʨʷʜʫ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʴʶ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʘʨʠʘʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʫʣʷ ʦʙʝʩʧʝʯʝʥ: ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʜʠʩʮʠʧʣʠʥ; ʧʘʢʝʪʘʤʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʠʦʙ-

ʨʝʪʝʥʥʳʤʠ ʠʣʠ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʥʘ ʢʘʬʝʜʨʝ; ʦʙʨʘʟʮʘʤʠ ʅʀʈ ʠ ʅʀʈʉ ʧʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ) ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ; ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʢʣʘʩʩʦʤ ʩ ʣʦʢʘʣʴʥʦʡ ʩʝʪʴʶ. 

ʇʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʜʠʩʮʠʧʣʠʥ ʚʢʣʶʯʘʶʪ ʵʣʝʢʪʨʦʥʥʳʝ: 

ʙʘʟʳ, ʣʝʢʮʠʠ, ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʪʝʢʫʱʝ-

ʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʦʙʦʣʦʯʢʝ GRATEX 5.0, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ ʠʟ ʵʣʝʢʪʨʦʥʥʦʡ ʵʥʮʠʢʣʦʧʝʜʠʠ ʵʥʝʨʛʝʪʠʢʠ ʄʕʀ "ʊɺʊ Shell", ʧʨʦʛʨʘʤʤʥʳʝ 

ʢʦʤʧʣʝʢʩʳ: GateCycle GE, Boiler-Designer, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʡ ʨʘʙʦʪʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠ-

ʢʘ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʨʝʰʝʥʠʶ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ, ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʙʦ-

ʣʝʝ ʛʣʫʙʦʢʦʛʦ ʫʩʚʦʝʥʠʷ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʝʤʦʛʦ, ʨʘʟʚʠʚʘʝʪ ʥʘʚʳʢʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ, ʚʦʟʨʘʩʪʘʝʪ ʤʦʪʠʚʘʮʠʷ ʠ ʢʘʯʝʩʪʚʦ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʀʊïʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʧʦ 
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ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

(ʀʊʆ) ʥʦʩʠʪ ʥʝʧʨʝʨʳʚʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʈʘʩʯʝʪʳ ʥʘ PC ʪʝ-

ʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʪʘʥʦʚʦʢ" ʩʦʟʜʘʥʦ ʚʦ-

ʩʝʤʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʘʣʛʦʨʠʪʤʦʚ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʊʝʤʘʪʠʢʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʄʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧ-

ʪʠʤʠʟʘʮʠʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʪʘʥʦʚʦʢ" ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶ-

ʯʘʝʪ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʢʦʥʚʝʢʪʠʚʥʦ-

ʛʦ ʪʝʧʣʦʦʙʤʝʥʘ, ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʊʕʉ, ʩʪʨʫʢʪʫʨʳ ʧʦʪʦʢʘ, ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ (ʢʦʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, 

ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ, ʭʦʣʦʜʠʣʴʥʳʭ ʤʘʰʠʥ, ʨʝʢʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦʣʦʥʥ, ʩʫʰʠʣʴʥʳʭ ʫʩ-

ʪʘʥʦʚʦʢ, ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ). ɺʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʙʘʥʢʘ ʪʝʧʣʦʵʥʝʨʛʝ-

ʪʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʤʝʪʦʜʳ.  

ɺ ʠʪʦʛʦʚʦʤ ʢʦʥʪʨʦʣʝ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʀʊʆ. ɼʣʷ ʢʦʥʪʨʦʣʴʥʦ-ʦʙʫʯʘʶʱʝʛʦ 

ʢʦʤʧʣʝʢʩʘ GRATEX 5.0 ʩʦʩʪʘʚʣʝʥʳ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ. ɼʣʷ ʩʪʫʜʝʥʪʦʚ ï ʪʝʧʣʦ-

ʵʥʝʨʛʝʪʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʊ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʈɻʈ, ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ, ʥʘʧʠʩʘʥʠʠ 

ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʠʠ ʅʀʈ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ʇʨʦʚʦʜʠʪʩʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʊ. ʉʪʫʜʝʥʪʳ ʦʮʝ-

ʥʠʚʘʣʠ: ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʦʚ (ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ 60%); 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚ ʦʙʣʘʩʪʠ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ (50%); ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʊ ʥʘ ʟʘʥʷʪʠʷʭ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ (58%); 

ʥʘʣʠʯʠʝ ʠ ʢʘʯʝʩʪʚʦ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʊ ʚ ʩʧʝʮʢʫʨʩʘʭ 

(55%); ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʙʠʙʣʠʦʪʝʢʠ ɸʋʕʉ ʫʯʝʙʥʦʡ, ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ ʧʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʀʊ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ (67%); ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʀʊ ʩʪʫʜʝʥʪʦʚ ï ʪʝʧ-

ʣʦʵʥʝʨʛʝʪʠʢʦʚ (69%); ʟʥʘʯʝʥʠʝ ʚʣʘʜʝʥʠʷ ʀʊ ʚ ʠʟʙʨʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ (71%). 

ʇʨʦʠʟʚʝʜʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʘʥʢʝʪ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʧʦʣʝʟʥʦʡ ʜʣʷ ʩʘʤʦʦʮʝʥʢʠ ʨʘʙʦʪʳ ʚʳʧʫʩʢʘʶʱʠʭ ʢʘʬʝʜʨ, ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 

ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ.  

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʀʊ: ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʇʇʉ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ ʀʊ; ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʪʝʧʣʦʵʥʝʨ-

ʛʝʪʠʢʝ ʠ ʪʝʧʣʦʪʝʭʥʦʣʦʛʠʠ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ; ʩʣʘʙʦʝ 

ʚʣʘʜʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʷʟʳʢʘʤʠ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ; ʞʝʩʪʢʦʝ 

ʨʘʩʧʝʜʝʣʝʥʠʝ ʢʨʝʜʠʪʦʚ ʧʦ ʧʝʨʠʦʜʘʤ ʦʙʫʯʝʥʠʷ.  

ʇʫʪʠ ʨʝʰʝʥʠʷ ʥʘʟʚʘʥʥʳʭ ʧʨʦʙʣʝʤ: ʘʢʪʠʚʠʟʘʮʠʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʨʘʤʢʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʬʘʢʫʣʴʪʝʪʦʚ ɸʋʕʉ; ʧʨʠʚʣʝʯʝ-

ʥʠʝ ʢ ʨʘʙʦʪʝ ʜʦʢʪʦʨʘʥʪʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ; ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ ʇʇʉ ʚ ʦʙʣʘʩʪʠ ʀʊ; ʢʦʥʪʘʢʪ ʩ ʎʀʊʆ ɸʋʕʉ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 
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ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ; ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʚʫʟʘʤʠ ʈʂ, ʧʨʠʚʣʝʯʝʥʠʝ ʟʘʨʫʙʝʞʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʦʙʤʝʥʘ ʦʧʳʪʦʤ. 
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The modular educational program for training of bachelors of equipment and technology in 
"Power system" is presented. The methodical providing the Computer Technologies module of 
an educational program created on the basis of competence-based approach is considered. 
Problems methodical and the software of disciplines of the module are analyzed. Influence on 
quality of training of specialists is estimated. 

Modular educational program, competence in the field of information technology, software and 
methodical materials of disciplines 
 
 

ɽ. ɸ. ʉʧʠʨʠʥʘ, ʀ. ɸ. ʉʘʤʦʡʣʦʚʘ, ʆ. ɸ. ʉʧʠʨʠʥʘ* 
ʂ ʚʦʧʨʦʩʫ ʦ ʢʘʯʝʩʪʚʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɽ.ɸ. ɹʫʢʝʪʦʚʘ,  
ʛ. ʂʘʨʘʛʘʥʜʘ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ; 

* ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
çʃʕʊʀè ʠʤ. ɺ.ʀ.ʋʣʴʷʥʦʚʘ (ʃʝʥʠʥʘ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠ-
ʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ: ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʫʟʦʚ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ-
ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, 
ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʫʟʦʚ, ʦʪʩʪʘʚʘʥʠʝ ʚʫʟʦʚʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪ 
ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ. 

ʂʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʫʟʦʚ ʩ ʧʨʝʜ-
ʧʨʠʷʪʠʷʤʠ, ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʪʝʭʥʠʯʝ-
ʩʢʦʛʦ ʧʨʦʬʠʣʷ 

 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ï ʧʦʜʛʦʪʦʚʢʘ ʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʬʠʣʷ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ, ʢʦʤʧʝʪʝʥʪʥʦʛʦ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ, ʩʚʦʙʦʜʥʦ ʚʣʘʜʝʶʱʝʛʦ ʩʚʦʝʡ ʧʨʦ-

ʬʝʩʩʠʝʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʛʦ ʢ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʤʠʨʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʛʦʪʦʚʦʛʦ ʢ 

ʧʦʩʪʦʷʥʥʦʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʦʩʪʫ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦ-

ʙʠʣʴʥʦʩʪʠ [1].  

ʆʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ, 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʥʪʝʛʨʘʮʠʷ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʪʝʩʥʘʷ ʩʚʷʟʴ ʚʫʟʦʚʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʙʱʝʩʪʚʘ 

ʥʘ ʦʩʥʦʚʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

N. G. Borissova  

The experience and problems of methodical support for the module "Computer technologies",  

educational program for heat power engineering 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʩʪʦʷʥʥʦ ʚʦʟ-

ʨʘʩʪʘʝʪ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ: ʫʩʠʣʝʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʤ-

ʧʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪ ʫʨʦʚʥʷ ʠ ʤʘʩʰʪʘʙʦʚ ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ; ʨʝʟʢʠʤ ʫʩʢʦʨʝʥʠʝʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʩʪʘʥʦʚʣʝʥʠʝʤ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ; ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʢʦʥʪʨʦʣʝ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ [2]. 

ʂʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚ-

ʥʳʤ ʘʩʧʝʢʪʦʤ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʉʦʛʣʘʩʥʦ 

[1], ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʠ. ɺʳʜʝʣʝʥʦ ʜʚʝ 

ʛʨʫʧʧʳ ʫʩʣʦʚʠʡ ï ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ. ɺʥʝʰʥʠʝ ʫʩʣʦʚʠʷ ʦʪʨʘʞʘʶʪ ʢʘʢ ʦʙʱʠʝ 

ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ɺ ʵʪʫ ʛʨʫʧʧʫ ʫʩʣʦʚʠʡ ʚʭʦʜʷʪ:  

ï ʜʝʤʦʢʨʘʪʠʟʘʮʠʷ, ʛʫʤʘʥʠʟʘʮʠʷ ʠ ʣʠʯʥʦʩʪʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ;  

ï ʫʯʝʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ; 

ï ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ;  

ï ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ;  

ï ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ.  

ɺʥʫʪʨʝʥʥʠʝ ʫʩʣʦʚʠʷ ʦʪʨʘʞʘʶʪ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʪʘʢʠʝ, ʢʘʢ ʮʝʣʠ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʶ (ʤʝʪʦʜʳ, ʬʦʨʤʳ, ʩʨʝʜʩʪʚʘ) 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʫʩʣʦʚʠʡ ʦʪʥʦʩ̫ʪ:  

ï ʠʥʪʝʛʨʘʮʠʶ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ;  

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʶʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

1) ʆʪʩʪʨʘʥʝʥʥʦʝ (ʟʘʯʘʩʪʫʶ ʬʦʨʤʘʣʴʥʦʝ) ʫʯʘʩʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ-ʨʘʙʦʪʦʜʘʪʝʣʝʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʫʟʦʚ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʣʠʯʘʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʠ ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʢʫ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʚʫʟʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʫʟʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʘ-

ʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʫʟʦʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʨʘʜʠʮʠʦʥʥʦʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʚʫʟʦʚ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʦʩʥʦʚʘʥʦ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠ 

ʨʘʟʚʠʪʠʠ ʤʝʞʜʫ ʥʠʤʠ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʧʨʦʩʘʭ ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ. ɼʘʥʥʳʡ ʚʠʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʵʪʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʥʝ ʧʨʦʠʟʦʰʣʦ ʩʫ-
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ʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʭ ʚʫʟʘʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦʭʨʘʥʠʣʦʩʴ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ 

ʵʪʠʭ ʩʧʝʮʠʘʣʠʩʪʘʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʆʇʂ, ʠʩʧʳ-

ʪʳʚʘʶʱʠʭ ʢ ʪʦʤʫ ʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. 

ɺʝʜʫʱʠʝ ʚʫʟʳ, ʪʨʘʜʠʮʠʦʥʥʦ ʧʦʜʜʝʨʞʠʚʘʚʰʠʝ ʧʘʨʪʥʝʨʩʢʠʝ ʩʚʷʟʠ ʠ ʜʦʛʦʚʦʨʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʩ ʢʨʫʧʥʝʡʰʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʠʭ ʦʙʲʝʜʠʥʝʥʠʷʤʠ, 

ʠʤʝʶʪ ʩ ʥʠʤʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʜʦʛʦʚʦʨʳ ʥʘ ʮʝʣʝʚʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ.  

ʆʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʧʨʦʩʪʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ 

ʛʦʪʦʚʳ, ʠ ʥʝ ʞʝʣʘʶʪ ʧʨʠʥʠʤʘʪʴ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠ ̫ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʧʨʘʢʪʠʢʠ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ ʚʳʧʫʩʢʥʠʢʦʚ. 

2) ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʥʩʝʨʚʘʪʠʟʤ ʚʫʟʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʚʫʟʦʚ ʟʘʪʨʫʜʥʷʶʪ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʦʪʚʝʯʘʶʱʠʭ 

ʨʝʘʣʠʷʤ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ. ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʧʷʪʴ ʷʚʠʣʦʩʴ ʙʳ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʣʘʙʦʨʘʪʦʨʠʡ, ʮʝʥʪʨʦʚ, ʮʝʭʦʚ) ʧʨʝʜʧʨʠʷʪʠʡ-

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠ-

ʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʚʣʝʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʩ ʮʝʣʴʶ ʧʝʨʝʜʘʯʠ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʦʧʳʪʘ, ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʦ ʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʘʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. 

3) ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʚʫʟʘʤʠ ʩʧʝʮʠʘʣʠʩʪʳ ʫʟʢʦʛʦ ʧʨʦʬʠʣʷ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠ-

ʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʥʘʫʢʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʩʝ ʙʦʣʴʰʝ ʧʝʨʝʩʪʘʶʪ ʫʜʦʚʣʝ-

ʪʚʦʨʷʪʴ ʟʘʧʨʦʩʘʤ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ʉʝʛʦʜʥʷ ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʧʝʮʠʘʣʠʩʪʳ ʰʠʨʦʢʦʛʦ 

ʧʨʦʬʠʣʷ, ʦʙʣʘʜʘʶʱʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʠ ʩʧʦʩʦʙʥʳʝ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʠ ʙʳʩʪʨʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʨʦʙʣʝʤʘʪʠʢʝ ʠ ʦʩʚʦʠʪʴ ʫʟʢʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʧʦ ʩʚʦʝʡ ʠʣʠ ʩʤʝʞʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ [3]. 

4) ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩʥʠʞʘʝʪ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʕʪʦ ʚʦʟʥʠʢʘʝʪ ʧʦ ʧʨʠʯʠʥʝ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ, ʦʪʨʘʞʝʥʥʦʛʦ ʚ ʠʩʪʦʯʥʠ-

ʢʘʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ [4], ʠʥʦ-

ʩʪʨʘʥʥʳʡ ʷʟʳʢ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʨʘʙʦʪʫ ʚ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʤʧʘʥʠʷʭ, ʨʘʟʚʠʚʘʪʴʩʷ 

ʚʤʝʩʪʝ ʩ ʥʠʤʠ. ɼʣ ̫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʤʧʘʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʙʳʩʪʨʦʝ ʦʙʥʦʚʣʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʥʘʣʠʯʠʠ ʫ ʥʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʷʟʳʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʢ ʠʥ-

ʩʪʨʫʤʝʥʪʘ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʚʦʙʦʜʥʦʝ ʚʣʘʜʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤ 

ʷʟʳʢʦʤ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʘ. 

ʊʘʢʠʝ ʦʙʨʘʟʦʤ, ʚʳʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʥʘʭʦʞʜʝʥʠʝ ʩʧʦʩʦʙʦʚ ʠʭ ʫʩʪʨʘʥʝʥʠʷ, ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 
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The article examines the main problems affecting the quality of the training specialists of tech-
nical profile: the interaction of universities with companies-employers to organize practical train-
ing and employment, material and technical abilities of universities, university education is lag-
ging behind the pace of technology development, knowledge of a foreign language. 

The quality of training of technical profile, interaction with enterprises higher education institu-
tions, employment of graduates, competitiveness of graduates of technical profile 

 

 

ʊ. ɽ. ʃʠʬʘʥʦʚʘ 
ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ  

ɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ. ɻ. ʇʝʪʨʦʚʩʢʦʛʦ, 
 ʛ. ɹʨʷʥʩʢ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʥʷʪʠʶ "ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ" ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʩʪʫʜʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ, ʢʘʨʴʝʨʘ, ʩʦʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʢʦʤʧʝʪʝʥʪ-
ʥʦʩʪʥʳʡ ʧʦʜʭʦʜ 

 

ʇʦʥʷʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦ-

ʜʘ ʚ ʚʳʩʰʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʩʩʣʝʜʦʚʘʥʥʳʤ. ʇʦ-

ʧʳʪʢʠ ʝʛʦ ʘʥʘʣʠʟʘ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʧʩʠʭʦʣʦʛʠʠ ʠ ʧʝʜʘʛʦʛʠʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ: 

1) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ ʧʦʥʠʤʘʝʪ ʢʘʢ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʦʛʘʱʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʚʘʞʥʳʭ ʢʘʯʝʩʪʚ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʦʚʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ; 

Y. Spirina, I. Samoilova, O. Spirina* 
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2) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ ï ʘʢʪʠʚʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʦʩʚʦʝʥʠʠ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʧʦʩʦʙʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʝʛʦ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʚ ʧʦʪʦʢʝ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ. 

ɺ ʪʝʦʨʠʠ ʢʘʨʴʝʨʳ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʚʳʙʦʨʘ ʧʨʦʬʝʩʩʠʠ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ ʯʝʣʦʚʝʢʘ: ʘ) ʨʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝʩʦʚ ï 

ʜʝʪʩʪʚʦ ʠ ʦʪʨʦʯʝʩʪʚʦ (ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ 13 ʣʝʪ); ʙ) ʠʟʫʯʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ ʢʘʨʴʝʨʳ ï 

ʤʦʣʦʜʦʩʪʴ (14ï24 ʛʦʜʘ); ʚ) ʩʦʟʜʘʥʠʝ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ï ʨʘʥʥʷʷ ʚʟʨʦʩʣʦʩʪʴ (25ï

45 ʣʝʪ); ʛ) ʧʦʜʜʝʨʞʘʥʠʝ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʦʣʠ ï ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ (35ï65 ʣʝʪ); ʜ) ʚʳʭʦʜ ʥʘ ʧʝʥʩʠʶ ï ʧʦʟʜʥʷʷ ʚʟʨʦʩʣʦʩʪʴ (65 ʣʝʪ). 

ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʘʨʴʝʨʳ ʤʦʞʥʦ ʪʘʢʞʝ ʚʳʜʝʣʷʪʴ ʧʦ ʚʥʫʪ-

ʨʝʥʥʝʤʫ ʩʦʜʝʨʞʘʥʠʶ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʚʳʜʝʣʷʶʪ ʜʝʚʷʪʴ ʵʪʘʧʦʚ ʚ ʵʚʦʣʶʮʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʢʘʨʴʝʨʳ: ʦʙʜʫʤʳʚʘʥʠʝ ʙʫʜʫʱʝʛʦ ʨʦʜʘ ʟʘʥʷʪʠʡ; ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʪʨʝʥʠʨʦʚʢʘ; ʚʭʦʞʜʝʥʠʝ ʣʠʯʥʦʩʪʠ ʚ ʤʠʨ ʧʨʦʬʝʩʩʠʠ; ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʥʘʫʯʝʥʠʝ ʠ 

ʜʘʣʴʥʝʡʰʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ; ʜʦʩʪʠʞʝʥʠʝ ʯʣʝʥʩʪʚʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ; ʧʨʠʥʷʪʠʝ ʨʝʰʝ-

ʥʠʷ ʦ ʩʚʦʝʤ ʯʣʝʥʩʪʚʝ; ʧʝʨʝʦʮʝʥʢʘ ʩʝʙʷ ʚ ʧʨʦʬʝʩʩʠʠ; ʩʥʠʞʝʥʠʝ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ 

ʧʨʦʬʝʩʩʠʶ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʚʳʭʦʜʫ ʥʘ ʧʝʥʩʠʶ; ʫʭʦʜ ʥʘ ʧʝʥʩʠʶ. 

 ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʙʨʘʟʦʚʘʥʠʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʥʘʫʯʝʥʠʶ ʠ ʦʚʣʘʜʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ 

ʦʩʦʟʥʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʙʘʟʦʚʳʭ ʦʩʥʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1]. 

ʉʧʝʮʠʘʣʠʩʪ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ ï ʵʪʦ ʨʘʙʦʪʥʠʢ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ, ʦʜʠʥʘʢʦ-

ʚʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʠ ʩʦʮʠʘʣʴʥʳʤ ʧʩʠʭʦʣʦʛʦʤ, ʩʦʮʠʘʣʴʥʳʤ ʧʝʜʘʛʦʛʦʤ, ʩʦʮʠʘʣʴ-

ʥʳʤ ʤʝʜʠʢʦʤ, ʩʦʮʠʘʣʴʥʳʤ ʶʨʠʩʪʦʤ, ʦʙʫʯʘʝʪʩʷ ʪʝʭʥʠʢʝ ʩʦʮʠʘʣʴʥʦʛʦ ʤʝʥʝʜʞʤʝʥ-

ʪʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. ʕʪʠ 

ʟʥʘʥʠʷ ʩʦʟʜʘʶʪ ʪʦʪ ʙʘʟʠʩ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʬʫʥʢʮʠʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ [2]. 

ʉʘʤʦʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ "ʟʘʧʦʣʥʝʥ" ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʤʝʥʪʘʣʴ-

ʥʳʤ ʦʧʳʪʦʤ, ʢʦʪʦʨʳʡ ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʢʦʥʢʨʝʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʉʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ ʵʪʦʛʦ ʦʧʳʪʘ ʫ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʨʘʟʣʠʯ-

ʥʳ, ʧʦʵʪʦʤʫ ʣʶʜʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʠʤ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʣʶʜʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʪʝʤʧʝʨʘʤʝʥʪʫ, ʧʦ ʢʦʛʥʠʪʠʚʥʳʤ ʩʪʠʣʷʤ, ʧʦ ʧʨʝʦʙʣʘ-

ʜʘʶʱʠʤ ʙʠʦʨʠʪʤʘʤ, ʧʦ ʧʩʠʭʦʩʦʮʠʦʪʠʧʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʦʙʫ-

ʯʘʶʱʝʛʦʩʷ ʠʤʝʝʪ ʜʚʘ ʚʟʘʠʤʦʩʚʟ̫ʘʥʥʳʭ ʘʩʧʝʢʪʘ:  

ï ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʩʨʘʚʥʠʚʘʪʴ, ʦʙʦʙʱʘʪʴ, ʫʯʠ-

ʪʳʚʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʚʦʠ 

ʟʥʘʥʠʷ, ʦʙʦʩʥʦʚʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʧʦʨʦʞʜʘʪʴ ʥʦʚʳʝ ʠʜʝʠ;  

ï ʨʦʩʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʩʢʣʦʥʥʦʩʪʝʡ, ʙʠʦʨʠʪʤʦʚ, ʧʩʠʭʦʩʦʮʠʦʪʠʧʦʚ, ʢʦʛ-

ʥʠʪʠʚʥʳʭ ʩʪʠʣʝʡ, ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʩʦʮʠ-

ʘʣʴʥʦʡ ʨʘʙʦʪʳ (ʙʘʢʘʣʘʚʨ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʩʧʝʮʠʘʣʠʩʪ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʤʘʛʠʩʪʨ 
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ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ) ʚʳʜʚʠʛʘʝʪ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʚ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʶʪʩʷ ʢʘʢ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ, ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ, ʪʘʢ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʝ 

ʢʘʯʝʩʪʚʘ ʣʠʯʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʩʤʦʪʨʠʤ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʠʷ ʩʪʫʜʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʢʦʤʧʝʪʝʥʮʠʠ.  

ʂʦʤʧʝʪʝʥʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʩʪʫʜʝʥʪʘ, 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʩʠʩʪʝʤʫ, ʠ ʢʘʞʜʳʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʩʪʫʧʘʝʪ 

ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʠʟʚʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ. 

ʂ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ (ʟʥʘʥʠʷʤ, ʫʤʝʥʠʷʤ, ʥʘʚʳʢʘʤ) ʦʪʥʦʩʷʪʩʷ: 

ï ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʥʘʫʯʥʳʭ ʦʙ-

ʣʘʩʪʷʭ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʝʨʝʜʦʚʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ, ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ; 

ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴʶ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ; 

ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʠʢʣʘʜʥʦʡ ʧʩʠʭʦ-

ʣʦʛʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, ʚʦʟʨʘʩʪʥʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ; 

ï ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ; 

ï ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʝʝ ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ ʠ ʬʦʨʤʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ. 

ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩʝʛʦʜʥʷ ʦʙʲʝʢʪʠʚʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʫʩʣʦʚʠʡ, ʩʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʠ ʪʚʦʨʯʝʩʢʦʤʫ ʨʦʩʪʫ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʟʜʘʥʳ ʚ ʢʨʝʘʪʠʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʩʪʝʧʝʥʴ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʟʘ ʩʯʸʪ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʘʥʥʘʷ ʩʨʝʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʞʜʦʤʫ ʦʙʫ-

ʯʘʶʱʝʤʫʩʷ ʚʦʟʤʦʞʥʦʩʪʴ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʣʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʝʜʘʛʦʛʦʤ, 

ʚʳʩʪʫʧʘʶʱʠʤ ʚ ʨʦʣʠ ʩʪʘʨʰʝʛʦ ʪʦʚʘʨʠʱʘ, ʧʘʨʪʥʸʨʘ) ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʠ-

ʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʧʦʩʦʙʳ ʦʙ-

ʱʝʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩʦ ʟʥʘʥʠʝʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʜʦʣʞʥʳ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʯʝʪʘ ʨʝ-

ʘʣʴʥʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʢʦʛ-

ʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ ʠ ʤʝʥʪʘʣʴʥʦʛʦ ʦʧʳʪʘ ʢʘʞʜʦʛʦ.  
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ʊ. ʈ. ʂʦʩʦʚʮʝʚʘ 
ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʤʥʦʛʦʚʘʨʠʘʥʪʥʳʭ ʨʘʩʯʝʪʦʚ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ  

ʈʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʠʟ ʦʙʣʘʩʪʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 
ʠʟʤʝʨʝʥʠʡ. ʇʨʝʜʣʦʞʝʥ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ ʟʘʜʘʯʠ ʠ ʦʮʝʥʢʠ ʧʦʣʫ-
ʯʝʥʥʳʭ ʨʝʟʫʣʪɹʘʪʦʚ. ɺʩʝ ʧʨʦʛʨʘʤʤʳ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʩʨʝʜʝ C++. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʫʯʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟ, ʛʝʦʜʝʟʠʷ, ʪʝʦʜʦʣʠʪʥʳʡ ʭʦʜ 

 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ "ʄʘʨʢʰʝʡʜʝʨʩʢʦʝ ʜʝʣʦ", "ʇʨʠʢʣʘʜ-

ʥʘʷ ʛʝʦʜʝʟʠʷ" ʚ ɻʦʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚʦ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ "ʀʥʬʦʨʤʘ-

ʪʠʢʘ" ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (VBA, 

Delphi), ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ MathCad, MATLAB, ʪʘʙʣʠʯʥʦʤʫ ʧʨʦʮʝʩʩʦʨʫ MS 

EXCEL. ɼʣʷ ʨʝʰʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʝʥʠʡ, 

ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʪʘʢʠʝ, ʢʘʢ Plan-

AutoCAD, GeoMonitoring, Geozem. ʕʪʠ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʦʜʝʟʠʝʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘ-

ʱʘʝʪ ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʯʝʪʦʚ. ɿʥʘʢʦʤʩʪʚʦ ʩ ʵʪʠʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʬʝʜʨʘʭ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʜʠʩʮʠʧʣʠʥ "ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ", "ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ", "ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ". 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʩʪʫʜʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ʀʥʬʦʨʤʘ-

ʪʠʢʘ" ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʦʡ ʠʟ ʪʠʧʦʚʳʭ ʟʘʜʘʯ, ʢʦʪʦ-

ʨʫʶ ʨʝʰʘʶʪ ʩʪʫʜʝʥʪʳ, ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʧʦ ʚʳʯʠʩʣʝʥʠʶ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʪʝʦʜʦ-

ʣʠʪʥʦʛʦ ʭʦʜʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʪʫʜʝʥʪʳ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʨʘ-

ʙʦʪʢʠ ʢʘʤʝʨʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ.  

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʚʳʯʠʩ-

ʣʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʟʘʜʘʯ, 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠʥʞʝʥʝʨʦʚ-

ʤʘʨʢʰʝʡʜʝʨʦʚ: "ʆʙʨʘʪʥʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʟʘʜʘʯʘ", "ʇʨʷʤʘʷ ʫʛʣʦʚʘʷ ʟʘʩʝʯʢʘ", 

"ʊʝʦʜʦʣʠʪʥʳʡ ʭʦʜ", "ʆʙʨʘʪʥʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʟʘʩʝʯʢʘ". ʇʨʦʛʨʘʤʤʘ ʥʘʧʠʩʘʥʘ ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ 

ʵʢʩʧʨʝʩʩ-ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ, ʚʳʧʦʣʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ. ʇʨʠ ʟʘʧʫʩʢʝ ʦʩʥʦʚʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʤʝʥʶ ʚ ʚʠʜʝ ʥʫʤʝʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʟʘʜʘʯ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚʚʦʜʠʪʩʷ ʝʝ ʥʦʤʝʨ ʠʟ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʠ-

ʩʢʘ. ɺ ʧʨʦʛʨʘʤʤʝ ʧʦʜʢʣʶʯʝʥʳ ʦʩʥʦʚʥʳʝ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʧʦʚʪʦ-

ʨʷʶʱʠʝʩʷ ʯʘʩʪʠ ʢʦʜʘ ʚʳʥʝʩʝʥʳ ʚ ʬʫʥʢʮʠʠ.  
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ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʜʣʷ ʦʮʝʥʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʦʟʤʦʞʥʦ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ 

ʥʝʸ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ. 
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A program to test the typical problems of the region geodesic-ray measurements. It proposed to 
automatically select the interface tasks and evaluation results. All programs implemented in C 
++ environment. 

Programming, educational practice, rapid analysis, surveying, traverse 

 

 

ɸ. ɽ. ʀʣʴʠʥ 
ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʤʝʥʝʜʞʝʨʦʚ ʜʣʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ  
ʚ ʦʙʣʘʩʪʠ ʀʊ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
 ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʛʦʨʥʷʢʦʚ ʤʝʥʝʜʞʝʨʦʚ ʚ 
ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ. ʇʝʨʝʯʠʩʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʀʊ-
ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʥʝʜʞʝʨʦʚ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʫʯʝʥʠʝ, ʤʝʥʝʜʞʤʝʥʪ, ʙʠʟʥʝʩ 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʙʠʟʥʝʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʦʙʘʣʠʟʘʮʠʝʡ ʟʥʘʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʥʝʥʠʡ, ʚʦʟʨʘʩʪʘʶʱʝʡ ʢʦʥʢʫʨʝʥʮʠʝʡ, ʨʘʩʪʫʱʠʤʠ 

ʟʘʧʨʦʩʘʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʙʳʩʪʨʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʦʨʤ ʠ ʟʘʢʦʥʦʚ; ʧʦʷʚʣʝʥʠʝʤ 

ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʧʦʩʪʨʦʝʥʠʷ, ʨʦʩʪʦʤ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʠ ʩʝʨʚʠ-

ʩʦʚ, ʫʢʦʨʘʯʠʚʘʶʱʠʤʩʷ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʧʨʦʜʫʢʪʘ. 

ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʪʝʥʜʝʥʮʠʡ ʩʪʘʣʠ ʚʦʟʤʦʞʥʳ ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʚ ʙʠʟʥʝʩʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʪʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 

ʙʠʟʥʝʩʘ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʥʘ ʨʳʥʢʝ, ʜʘʶʪ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʙʠʟʥʝʩ-

ʧʨʠʣʦʞʝʥʠʡ, ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʀʊ-ʫʩʣʫʛ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʫʩʧʝʰʥʦʡ ʢʦʤʧʘʥʠʠ. ɽʩʣʠ ʨʘʥʴʰʝ ʀʊ-ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʧʨʝʨʦʛʘʪʠʚʦʡ ʀʊ-ʦʪʜʝʣʦʚ, ʪʦ ʩʝʡʯʘʩ ʦʥʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝʤʠ ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʷʤʠ ʦʪ ʜʠʨʝʢʮʠʠ, ʦʪʜʝʣʘ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʙʫʭʛʘʣʪʝʨʠʠ, ʦʪʜʝʣʘ ʟʘʢʫʧʦʢ ʠ ʪ.ʜ. ʜʦ 

ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʀʊ-ʨʝʰʝʥʠʷ ʚ ʢʦʨʥʝ ʤʝʥʷʶʪ ʪʨʫʜ ʤʝʥʝʜʞʝ-

ʨʘ. ʈʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʦʙʲʝʤ ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʩʙʦʨʫ, ʭʨʘʥʝʥʠʶ ʠ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ. ʆʩʚʦʙʦʞʜʘʝʪʩʷ ʚʨʝʤʷ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʦʩ-

ʤʳʩʣʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʀʊ ʚ ʢʦʤʧʘʥʠʠ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠ ʥʝʢʦʪʦʨʳʤ ʩʦʢʨʘ-

ʱʝʥʠʝʤ ʯʠʩʣʘ ʤʝʥʝʜʞʝʨʦʚ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʢʘʢ ʟʘ ʩʯʝʪ ʠʭ ʫʚʦʣʴʥʝʥʠʷ, ʪʘʢ ʠ ʟʘ 

ʩʯʝʪ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠ ʥʘʠʙʦʣʝʝ ʪʘʣʘʥʪʣʠʚʳʭ ʠ ʩʧʦʩʦʙʥʳʭ ʤʝʥʝʜʞʝʨʦʚ ʥʘ ʫʨʦ-

T. R. Kosovtseva 

Automation of multiple calculations to support the educational process 
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ʚʝʥʴ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʤʝʥʝʜʞʝʨʦʚ ʚʩʝʭ ʫʨʦʚʥʝʡ, ʟʘʩʪʘʚʣʷʶʪ ʨʘʙʦʪʥʠʢʦʚ ʣʫʯʰʝ ʨʘʙʦʪʘʪʴ, ʵʬʬʝʢʪʠʚʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʝ ʨʘʙʦʯʝʝ ʚʨʝʤʷ. 

 ʀʥʪʝʣʣʝʢʪ ʢʘʨʪʘ (mindmap) ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʊ ʚ ʙʠʟʥʝʩʝ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʨʘʥʝʝ [1]. ʇʝʨʝʯʠʩʣʠʤ ʝʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʇʦʜ ʀʊ ʜʣʷ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʩʦʙʩʪʚʝʥʥʦ ʪʝʭʥʦʣʦʛʠʠ, 

ʀʊ-ʫʩʣʫʛʠ, Computing ʠ ʇʨʠʣʦʞʝʥʠʷ. ʂ ʪʝʭʥʦʣʦʛʠʷʤ ʦʪʥʝʩʝʤ ʩʝʪʝʚʳʝ, ʤʦʙʠʣʴʥʳʝ 

ʠ web ʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʳ ʜʘʥʥʳʭ, ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʶʜʘ ʞʝ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʠ 

ʝ-learning. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʤʝʥʝʜʞʝʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʦʧʳʪʘ ʚʝʜʫ-

ʱʠʭ ʀʊ ʢʦʤʧʘʥʠʡ ʧʦ ʫʩʧʝʰʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ 

ʙʠʟʥʝʩʘ. ʂ ʀʊ-ʫʩʣʫʛʘʤ ʦʪʥʝʩʝʤ ʫʩʣʫʛʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠ ʧʦʜʜʝʨʞʢʝ, ʫʩʣʫʛʠ ʩʠʩʪʝʤ-

ʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʀʊ-ʘʫʪʩʦʨʩʠʥʛ ʠ ʀʊ-ʢʦʥʩʘʣʪʠʥʛ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʀʊ-ʦʙʨʘʟʦʚʘʥʠʠ 

ʤʝʥʝʜʞʝʨʦʚ ʜʦʣʞʥʦ ʦʪʚʦʜʠʪʴʩʷ ʠʟʫʯʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʩʪʨʝʪʠʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʚʳʧʫʩʢʥʠʢʦʚ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʝʥʥʦ ʦʪ-

ʤʝʪʠʪʴ ʠʟʫʯʝʥʠʝ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ e-business, ʢʘʢ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ (ʂʀʉ), ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ɽ-ʢʦʤʤʝʨʮʠʠ ʠ 

ɽ-ʤʘʨʢʝʪʠʥʛʘ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʫʧʦʤʷʥʝʤ ʬʠʥʘʥ-

ʩʦʚʳʝ ʀʉ, ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (DSS), ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʫ (BI), 

mindmapping ʠ ʢʣʘʩʩʠʯʝʩʢʠʝ ʉʋɹɼ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩ-ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʠʙʦʣʴʰʝʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʚ ʙʠʟʥʝʩʝ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʦʩʥʦʚʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʍʦʪʷ ʙʫʜʫʱʠʡ ʤʝʥʝʜʞʝʨ ʜʦʣʞʝʥ, ʙʝʟʫʩʣʦʚʥʦ, ʠʤʝʪʴ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʝ ʠ ʦʙ ʦʩʥʦʚʥʳʭ ʀʊ-ʫʩʣʫʛʘʭ ʥʘ ʨʳʥʢʝ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʚʳʰʝ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʀʊ-

ʦʙʨʘʟʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʛʦʨʥʷʢʦʚ-ʤʝʥʝʜʞʝʨʦʚ. 
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ʆ. ɺ. ɻʦʣʝʥʢʦʚʘ 
ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʚ ʩʦʮʠʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ  
ʢʘʢ ʦʩʥʦʚʘ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ 

ɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ. ɻ. ʇʝʪʨʦʚʩʢʦʛʦ, 
 ʛ. ɹʨʷʥʩʢ, ʈʦʩʩʠʷ  

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʥʷʪʠʶ "ʩʦʮʠʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ" ʩ ʪʦʯʢʠ 
ʟʨʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʧʦʜʛʦʪʦʚʢʠ ʩʦʮʠʘʣʴʥʳʭ 
ʨʘʙʦʪʥʠʢʦʚ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʨʦʩʩʠʡ-
ʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ.  

ʉʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ, ʩʦʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ, ʤʦʜʝʣʴ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ ʤʥʦʛʠʭ ʩʪʨʘʥ, ʦʜʥʠʤ ʠʟ ʜʝʡʩʪʚʝʥʥʳʭ ʨʳʯʘʛʦʚ ʤʦʜʝʨʥʠ-

ʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʠ ʝʛʦ ʧʦʨʷʜʢʦʚ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʥʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ 

ʚʳʩʰʝʝ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʦ ʩʪʦʨʦʥʳ ʣʠʯʥʦʩʪʠ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʳʰʘʝʪ 

ʝʝ ʛʘʨʘʥʪʠʠ ʥʝ ʪʦʣʴʢʦ ʚ ʯʘʩʪʠ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʫʩʧʝʰʥʦʛʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʠ ʜʦʩ-

ʪʠʞʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʥʦ ʠ ʦʙʱʝʛʦ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʳʰʘʝʪ ʛʘʨʘʥʪʠʠ 

ʝʛʦ ʚʳʞʠʚʘʥʠʷ, ʘ ʪʦʯʥʝʝ ʩʢʘʟʘʪʴ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʡʪʠ ʥʘ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʨʫʙʝʞʠ ʦʙʱʝʛʦ ʧʨʦʛʨʝʩʩʘ ï ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʩʦ-

ʮʠʘʣʴʥʦʛʦ. ɽʩʣʠ ʩʪʨʘʥʘ ʥʝ ʨʝʰʠʪ ʚʦʧʨʦʩʘ ʥʘʫʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʦʥʘ ʥʝ ʩʤʦʞʝʪ ʨʝʰʠʪʴ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʚʦʝʛʦ ʚʳʞʠʚʘʥʠʷ ʢʘʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʫʙʲʝʢʪʘ ʤʠʨʦʚʦʡ ʮʠʚʠʣʠʟʘʮʠʠ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʨʘʩʰʠʨʝʥʠʷ ʛʨʘʥʠʮ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʙʦʪʳ. ɺ ʫʩʣʦʚʠʷʭ 

ʧʨʦʮʝʩʩʘ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʦ-

ʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʦʪʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩʦ ʩʣʠʷʥʠʝʤ ʥʘ-

ʮʠʦʥʘʣʴʥʦʛʦ ʦʧʳʪʘ ʠ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʠ, ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ, ʥʘ-

ʧʨʘʚʣʝʥʥʳʭ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝ-

ʨʳ. ʈʘʜʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʳ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʢʦʥʮʝ 80-ʭ ï ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ XX 

ʚ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʪʨʝʙʦʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʶ. 

ʉʧʝʢʪʨ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦ-

ʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʝ ʩ ʥʘʩʝʣʝʥʠʝʤ 

ʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉ 1991 ʛ. ʚ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ "ʉʦʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ", ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʚʣʝ-

ʥʠʷ ʠ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ.  

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʝ ʠʛʨʘʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʦʛʦ ʟʚʝʥʘ ʦʙʨʘʟʦ-
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ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʠʜʘʢʪʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ɺ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ 

ʚʠʜʝ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ï ʵʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦ-

ʜʝʨʞʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʜʦʩʪʠʞʝ-

ʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʨʘʙʦʪʳ. ʊʘʢ ʚ ʨʘʤʢʘʭ ʙʫ-

ʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʨʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʦ-

ʪʦʚʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʧʦʜʛʦʪʦʚʢʠ ʩʦʮʠʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʤʳ ʠʩʭʦʜʠʣʠ ʠʟ 

ʦʙʱʝʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ, ʛʜʝ ʚʦʧʨʦʩ ʦ ʩʧʝ-

ʮʠʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ. ʊʘʢ ɸ.ʄ. ʇʘʥʦʚ, ɽ.ʀ. ʍʦʣʦʩʪʦʚʘ ʫʢʘʟʳʚʘʶʪ 

ʥʘ ʪʦ, ʯʪʦ "ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ "ʩʦʮʠʘʣʴʥʘʷ ʨʘʙʦʪʘ" ʜʦʣʞʥʘ ʙʳʪʴ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʙʫʜʫʱʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʪ.ʝ. ʠʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ, ʥʦ ʠ ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ" [1].  

ʄʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ 

ʨʘʙʦʪʥʠʢʘ ʧʨʝʜʩʪʘʝʪ ʚ ʚʠʜʝ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʮʝʣʝʚʦʡ, ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ, ʨʝʟʫʣʴʪʘʪʠʚʥʦ-

ʢʦʨʨʝʢʮʠʦʥʥʳʡ.  

ʎʝʣʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ ʚʫʟʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʮʠ-

ʘʣʴʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʷʚʣʷʝʪʩʷ ʩʦʜʝʡʩʪʚʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʞʠʟʥʝʥʥʳʭ, ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʘʞʜʦʤ ʯʝʣʦʚʝʢʝ ʩʠʣ ʜʣʷ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʘʤʦʨʘʟʚʠʪʠʷ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ 

ʢʘʜʨʦʚʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʫʯʨʝʞʜʝʥʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ [2]. 

ʉʦʜʝʨʞʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʠ ʦʙʫʩʣʦʚʣʝʥ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʤ ʚ ʩʝʙʷ: ʫʯʝʙʥʳʡ ʮʠʢʣ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ; ʫʯʝʙʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ; ʚʦʣʦʥʪʝʨʩʢʫʶ (ʜʦʙʨʦʚʦʣʴʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʟʘʚʠʩʠʪ ʦʪ 

ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ï ʵʪʘʧ ʘʜʘʧʪʘʮʠʠ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ ʩʧʝʮʠʬʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʡ); 

ï ʵʪʘʧ ʣʠʯʥʦʩʪʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʠʜʝʡ ʠ ʢʦʥʮʝʧʮʠʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʨʘʙʦʪʳ (ʩʨʘʚʥʠʪʝʣʴʥʦ-ʦʮʝʥʦʯʥʳʡ); 

ï ʵʪʘʧ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʬʫʥʢʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʘ-

ʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ (ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦ-ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ). 

ʈʝʟʫʣʴʪʘʪʠʚʥʦ-ʢʦʨʨʝʢʮʠʦʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʨʝʡʪʠʥʛʦʚʫʶ ʩʠʩʪʝʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʝʛʦ ʫʩʧʝʰʥʦʩʪʴ ʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. ʈʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʥʦʩʠʪ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʤʦʪʠʚʠʨʫʝʪ ʠʥʪʝʨʝʩ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʩʪʫʜʝʥʪʘ ʢ ʫʯʘʩʪʠʶ 

ʚʦ ʚʩʝʭ ʬʦʨʤʘʭ ʫʯʝʙʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚʭʦʜʥʦʝ, 
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ʧʨʦʤʝʞʫʪʦʯʥʦʝ, ʚʳʭʦʜʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ʆʩʥʦʚʦʡ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʦʩʚʦʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʘ. 
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Discusses current approaches to the concept of "social education" from the point of view of the 
competence approach. Presents a model of training social workers, the implementation of which 
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ʅ. ɺ. ʈʫʩʘʥʦʚʘ 
ʄʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʈʂʀ ʥʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʦʪʜʝʣʝʥʠʠ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʡ ʷʟʳʢʦʚʦʡ ʣʠʯ-
ʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʢʘʢ ʠʥʦʩʪʨʘʥʥʦʤʫ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-
ʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʪʤʝʯʝʥʘ ʚʘʞʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʝʧʦ-
ʜʘʚʘʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʠʥʦʩʪʨʘʥʥʦʛʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʤʝʪʦʜʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ 
ʥʘ ʬʦʨʤʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʢ ʠʟʫʯʘʝʤʦʤʫ ʤʘʪʝʨʠʘʣʫ. 

ʇʨʝʧʦʜʘʚʘʥʠʝ ʈʂʀ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ, ʵʣʝʤʝʥʪʘʨʥʳʡ ʫʨʦʚʝʥʴ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʢʦʧʣʝʥ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʧʨʝʧʦ-

ʜʘʚʘʥʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʠʥʦʩʪʨʘʥʥʦʛʦ ʚ ʦʙʱʝʤ ʢʦʥʪʝʢʩʪʝ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʩʨʝʜʠ ʫʩʢʦʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝ-

ʥʠʷ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʤʝʪʦʜ ɻ.ɸ. ʂʠʪʘʡʛʦʨʦʜʩʢʦʡ [2]. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʩʚʦʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʤʠʥʫʩʳ, 

ʢʘʢ ʪʦʣʴʢʦ ʠʟʫʯʘʶʱʠʡ ʷʟʳʢ ʦʩʪʘʸʪʩʷ ʦʜʠʥ ʥʘ ʦʜʠʥ ʩ ʥʦʚʦʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʠ-

ʪʫʘʮʠʝʡ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʟʘʫʯʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ. ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʣʘʜʝʥʠʷ 

ʚʩʝʤʠ ʫʨʦʚʥʷʤʠ ʷʟʳʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʝʛʦ ʧʘʨʘʜʠʛʤ ʩ 

ʫʯʸʪʦʤ ʩʠʪʫʘʮʠʦʥʥʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ. ʇʦʠʩʢ ʤʝʪʦʜʦʚ, ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʧʨʝʧʦʜʘ-

ʚʘʥʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʠʥʦʩʪʨʘʥʥʦʛʦ, ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʣʠʥʛʚʦʜʠ-

ʜʘʢʪʠʢʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʨʦʚʥʝ, ʢʦʛʜʘ 

ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩ ʫʩʚʦʝʥʠʷ ʥʦʚʦʛʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ, ʥʦ ʠ ʣʠʥʛʚʦ-

ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʠʥʮʠʧʘʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʤʘʪʠʢʠ, ʧʨʝʜʣʘʛʘʶʱʝʡ 

ʦʧʠʩʳʚʘʪʴ ʷʟʳʢʦʚʦʡ ʤʘʪʝʨʠʘʣ ʧʫʪʸʤ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ: ʦʪ ʟʥʘʯʝʥʠʷ ʢ ʬʦʨʤʝ 
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ʠ ʦʪ ʬʦʨʤʳ ʢ ʟʥʘʯʝʥʠʶ ʩ ʦʧʦʨʦʡ ʥʘ ʬʫʥʮʢʠʦʥʘʣʴʥʦ-ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ, ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʨʦʚʥʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʠʪʴ ʤʝʪʦʜʳ ʧʨʷʤʦʛʦ ʧʝʨʝ-

ʚʦʜʘ ʩʣʦʚ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʣʝʢʩʝʤ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʚ ʚʠʜʝ ʬʨʝʡʤʦʚ. ʌʨʝʡʤʦʚʳʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʙʲʝʢʪʦʚ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʄʘʨʚʠʥ ʄʠʥʩʢʠʡ, ʪ.ʝ. ʦʥ ʷʚ-

ʣʷʝʪʩʷ ʩʦʟʜʘʪʝʣʝʤ ʪʝʦʨʠʠ ʬʨʝʡʤʦʚ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʬʨʝʡʤ ï ʵʪʦ ʩʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʦʜʥʦʟʥʘʯʥʦ ʢʘʢʦʡ-ʣʠʙʦ ʢʣʘʩʩ ʦʙʲʝʢʪʦʚ. ɺ ʝʛʦ 

ʪʝʦʨʠʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩʪʘʪʠʯʝʩʢʠʝ ʬʨʝʡʤʳ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ, ʥʘʟʳʚʘʝʤʳʝ ʩʮʝʥʘ-

ʨʠʷʤʠ [2]. 

ʉʪʘʪʠʯʝʩʢʠʝ ʬʨʝʡʤʳ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʳ ʦʧʠʩʘʪʴ ʣʝʢʩʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ, ʥʦ ʥʝ ʧʫʪʸʤ ʧʨʷʤʦʛʦ ʧʝʨʝʚʦʜʘ, ʘ ʧʫʪʸʤ ʟʨʠʪʝʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲ-

ʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʫʯʘʝʤʳʡ ʚʧʠʩʳʚʘʝʪ ʚ ʠʤʝʶʱʝʝʩʷ ʫ ʥʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʧʨʝʜʤʝʪʝ ʥʦʚʫʶ ʩʣʦʚʦʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʷʭ ʩ ʫʞʝ ʠʤʝʶ-

ʱʠʤʠʩʷ ʧʦʥʷʪʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʦʧʦʟʥʘʚʘʥʠʝ ʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʬʨʝʡʤʳ, ʠʣʠ ʩʮʝʥʘʨʠʠ, ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚ-

ʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʤʝʥʷʶʱʠʤʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ, ʣʝʢʩʠʯʝʩʢʠʤ ʤʘʪʝ-

ʨʠʘʣʦʤ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʨʫʩʩʢʦʤʫ ʢʘʢ ʠʥʦʩʪʨʘʥʥʦʤʫ. ʉʦʚʤʝʱʘʷ ʬʨʝʡʤʦʚʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʩʠ-

ʪʫʘʮʠʦʥʥʫʶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʫʶ ʟʘʜʘʯʫ, ʩʦʟʜʘʸʪʩʷ ʧʦʜʚʠʞʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ ʩʣʝ-

ʜʫʝʪ ʥʘʧʦʣʥʠʪʴ ʟʥʘʯʝʥʠʝʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʦʜʭʦʜʦʤ ʢʘʞʜʘʷ ʩʠʪʫʘʮʠʷ ʦʙʱʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʦ-

ʜʝʨʞʘʱʠʭ ʩʪʝʨʝʦʪʠʧʥʳʝ ʬʨʘʟʳ. ʃʝʢʩʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʥʘʙʦʨʘ ʦʙʨʘʟʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ "ʩʣʦʚʘʨʷ ʚ ʢʘʨʪʠʥʢʘʭ" ʨʘʟʣʠʯʥʳʝ ʬʨʝʡʤʳ ʩʠʩʪʝʤʳ 

ʦʧʠʩʳʚʘʶʪ ʟʨʠʪʝʣʴʥʳʡ ʦʙʨʘʟ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʦʜʥʦʛʦ ʬʨʝʡʤʘ ʚ ʜʨʫʛʦʡ ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟ ʦʜʥʦʛʦ ʤʝʩʪʘ ʚ 

ʜʨʫʛʦʝ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʬʨʝʡʤʘʤʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴ ʜʝʡʩʪʚʠʷ, ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦʥʷʪʠʡʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ [2]. 

ʇʨʠ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʣʝʢʩʠʯʝʩʢʠʡ, ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʡ ʤʘʪʝʨʠ-

ʘʣ ʧʦʜʘʸʪʩʷ ʥʝ ʚ ʨʘʟʨʦʟʥʝʥʥʦʤ ʚʠʜʝ, ʘ ʢʦʥʪʝʢʩʪʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʧʦʤʠʥʘʪʴ 

ʩʣʦʚʘ, ʛʨʘʤʤʘʪʠʢʫ ʠ ʩʠʥʪʘʢʪʠʢʫ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʣʘ-

ʛʦʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, ʩʣʦʞʥʦʧʦʜʯʠʥʸʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʚʳʩʪʫ-

ʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʟʘʢʨʝʧʣʸʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʇʦʨʦʞʜʝʥʠʝ ʨʝʯʠ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʨʦʚʥʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʧʦʥʪʘʥʥʦ, ʦʙʫ-

ʯʘʶʱʠʡʩʷ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʡ ʦʧʳʪ ʛʦʚʦʨʝʥʠʷ ʚ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʠ ʚ ʧʦʣ-

ʥʦʡ ʤʝʨʝ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʷʟʳʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʝʤʫ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʧʨʠʚʳʯ-

ʥʦʛʦ ʦʙʱʝʥʠʷ. ʆʥ ʚʳʥʫʞʜʝʥ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʟʫʯʝʥʥʳʝ ʠʤ ʤʦʜʝʣʠ ʜʣʷ ʚʦʩʧʨʦ-

ʠʟʚʝʜʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʩʦʟʥʘʥʠʝʤ ʩʮʝʥʘʨʠʷ ʨʝʯʠ, ʥʘʧʨʠʤʝʨ: "ʩʪʘʨʰʠʡ ʤʫʞ", "ʥʦʚʘʷ 

ʩʝʩʪʨʘ", "ʤʣʘʜʰʠʡ ʜʝʜʫʰʢʘ" ï ʥʘ ʫʨʦʚʥʝ ʣʝʢʩʠʢʠ; "ʗ ʚʩʪʨʝʪʠʣʩʷ ʩ ʜʝʚʫʰʢʦʡ ʠ ʧʦ-

ʰʸʣ ʚ ʙʘʥʢ"; "ʗ ʚʩʪʨʝʪʠʣ ʜʨʫʛʘ ʠ ʫʰʸʣ ʚ ʢʠʥʦ"; "ʗ ʢʠʪʘʡʩʢʠʡ" (ʧʦ ʘʥʘʣʦʛʠʠ ï "ʷ 

ʨʫʩʩʢʠʡ") ï ʥʘ ʫʨʦʚʥʝ ʩʠʥʪʘʢʪʠʢʠ ʠ ʪ.ʧ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠʚʝʜʸʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦ-

ʩʪʨʦʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʷʤʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. "ʅʦʚʘʷ ʩʝʩʪʨʘ" ʟʚʫʯʠʪ ʥʝʣʝ-
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ʧʦ, ʪʦʛʜʘ ʢʘʢ "ʥʦʚʳʡ ʩʪʫʜʝʥʪ" ï ʫʧʦʪʨʝʙʣʷʝʤʦʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʣ-

ʥʦʮʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʟʥʘʯʝʥʠʷ ʣʝʢʩʝʤ, ʛʣʘʛʦʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʠʪʫʘʮʠʡ ʫʧʦʪ-

ʨʝʙʣʝʥʠʷ ʛʣʘʛʦʣʦʚ ʜʚʠʞʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʙʫʯʘʶʱʠʡʩʷ, 

ʧʦʣʴʟʫʷʩʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʵʣʝʢʪʨʦʥʥʳʤ ʩʣʦʚʘʨʸʤ, ʧʦʣʫʯʘʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʥʝ ʜʘʸʪ ʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʣʦʚʝ ʚ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʷʭ. ʆʪʩʶʜʘ ʥʘʯʠʥʘ-

ʝʪʩʷ ʜʦʣʛʠʡ ʧʫʪʴ ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʚ ʩʦʯʝʪʘʝʤʦʩʪʠ, ʧʦʢʘ ʥʘ ʦʧʳʪʝ ʥʝ ʫʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʩʚʷʟʠ ʜʘʥʥʦʛʦ ʩʣʦʚʘ. ʉʣʦʚʦ ʠʣʠ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʚʠʜʝ ʬʨʝʡʤʦʚ, ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʢʦʥʪʝʢʩʪʥʳʝ ʩʚʷʟʠ ʣʝʢʩʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʚ 

ʨʝʯʠ ʠ ʚʳʷʚʠʪʴ ʩʠʪʫʘʮʠʠ ʝʸ ʫʧʦʪʨʝʙʣʝʥʠʷ. 

ɺ ʧʨʠʚʝʜʸʥʥʳʭ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʝʜʣʦʞʝʥʠʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʠ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʧʦʩʪʨʦʝʥʳ ʘʙʩʦʣʶʪʥʦ ʚʝʨʥʦ, ʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʛʦʚʦʨʷʱʠʡ ʥʝ ʩʦʦʪ-

ʥʦʩʠʪ ʧʨʦʛʦʚʘʨʠʚʘʝʤʳʝ ʤʦʜʝʣʠ ʩ ʨʝʯʝʚʦʡ ʩʠʪʫʘʮʠʝʡ. ʇʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʷʟʳʢʦ-

ʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʨʝʡʤʦʚ, ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʧʦʣʥʦʮʝʥʥʳʡ ʩʮʝ-

ʥʘʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʦʩʪʠʯʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʮʝʣʠ. ʉʮʝʥʘʨʠʡ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴ-

ʢʦ ʤʦʤʝʥʪ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʦ ʠ ʮʝʣʦʩʪʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʪ.ʝ. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠ-

ʪʫʘʮʠʡ:  

1) ʧʨʝʜʰʝʩʪʚʫʶʱʫʶ ʤʦʤʝʥʪʫ ʛʦʚʦʨʝʥʠʷ; 

2) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʤʝʥʪ ʢʦʤʤʫʥʠʢʘʮʠʠ; 

3) ʨʝʟʫʣʴʪʘʪ ʚʳʩʢʘʟʳʚʘʥʠʷ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʚʝʨʥʳʡ ʦʪʙʦʨ ʣʝʢʩʠʯʝʩʢʠʭ, ʛʨʘʤʤʘʪʠ-

ʯʝʩʢʠʭ ʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʷʟʳʢʘ, ʥʦ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʪ ʩʠʪʫʘʮʠʦʥʥʫʶ ʚʘʨʠʘ-

ʪʠʚʥʦʩʪʴ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ ʥʘ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʫʨʦʚʥʷʭ ʢʦʤʤʫʥʠʢʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʢʘʢ 

ʠʥʦʩʪʨʘʥʥʦʤʫ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʨʦʚʥʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʣʝʢʩʠʯʝʩʢʠʡ ʤʘ-

ʪʝʨʠʘʣ ʠ ʨʝʯʝʚʳʝ ʩʠʪʫʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʬʨʝʡʤʦʚ, ʩʧʦʩʦʙʥʳ ʢʦʥʩʪ-

ʨʫʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʨʝʯʝʚʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ. 
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ʀ. ɺ. ɼʦʨʦʰʝʥʢʦ, ɹ. ɺ. ɿʘʙʦʨʩʢʠʡ 
ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʧʦʜʚʠʞʥʦʤ  
ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʦʤ ʦʙʲʝʢʪʝ, ʚ ʩʣʫʯʘʝ ʧʦʜʨʳʚʘ ʮʠʩʪʝʨʥʳ ʩ ʘʤʤʠʘʢʦʤ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʨʘʩʯʸʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʩʦʙʝʥʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ 
ʧʦʜʨʳʚʝ ʮʠʩʪʝʨʥʳ ʩ ʘʤʤʠʘʢʦʤ, ʚ ʩʚʷʟʠ ʩ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴʶ ʘʤʤʠʘʢʘ ʠ ʜʝʡʩʪʚʠʪʝʣʴ-
ʥʦʡ ʚʳʩʦʪʳ ʧʨʦʣʠʚʰʝʡʩʷ ʞʠʜʢʦʩʪʠ.  

ɸʤʤʠʘʢ, ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʡ ʦʙʲʝʢʪ, ʘʚʘʨʠʡʥʦ-ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʦʝ ʚʝʱʝʩʪʚʦ, ʫʜʘʨʥʘʷ ʚʦʣ-
ʥʘ, ʚʳʩʦʪʘ ʧʨʦʣʠʚʰʝʡʩʷ ʞʠʜʢʦʩʪʠ 

 

ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʧʨʠʰʣʦ ʧʦʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʚʦʟʨʦʞʜʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ, ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʫʢʨʝʧʣʝ-

ʥʠ̫ ʦʙʦʨʦʥʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ. ʅʝʜʦʩʪʘʪʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʣʠ 

ʦʯʝʚʠʜʥʳ. ʀ ʙʦʣʴʰʠʤ ʰʘʛʦʤ ʚʧʝʨʝʜ ʷʚʣʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʌɻʆʉ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ 3+. ɸʥʘʣʠʟ ʯʘʩʦʚʦʡ ʥʘʛʨʫʟʢʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʱʝʪʝʭʥʠʯʝʩʢʘʷ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʣʫʯʰʝ, ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʣʦʢʠ 

ʜʠʩʮʠʧʣʠʥ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʤʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʊʘʢ ʚʳʧʫ-

ʩʢʥʠʢ, ʦʩʚʦʠʚʰʠʡ ʧʨʦʛʨʘʤʤʫ ʙʘʢʘʣʘʚʨʠʘʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʠʜʦʤ (ʚʠʜʘʤʠ) ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ ʨʝʰʘʪʴ ʮʝʣʳʡ ʨʷʜ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʟʘʜʘʯ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʜʠʩʮʠʧʣʠʥʝ "ɹʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ". 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠ ʧʨʠʝʤʦʚ ʚʦ-

ʚʣʝʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠ ʫʩʚʦʝʥʠʝ ʥʦʚʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ ï ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʘʚʘʨʠʡʥʦ-

ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ (ɸʍʆɺ). ʅʦ ʛʣʘʚʥʦʝ, ʧʨʠʦʙʨʝʪʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʆʪʤʝʯʘʷ ʦʧʘʩʥʦʩʪʴ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ (ʍʆʆ), ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʭʠʤʠʯʝʩʢʠʝ ʘʚʘʨʠʠ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚ ʉʝʚʝʟʦ (ʀʪʘʣʠʷ, 1976 

ʛ.), ʚ ɹʭʦʧʘʣʝ (ʀʥʜʠʷ, 1984 ʛ.), ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ "ɸʟʦʪ"(ʀʦʥʘʚʘ, 

ʃʠʪʚʘ, 1989 ʛ.), ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʛʠʙʝʣʠ ʣʶʜʝʡ, ʢ ʧʦʨʘʞʝʥʠʷʤ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝ-

ʥʠ ʪʷʞʝʩʪʠ ʩʦʪʝʥ ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʟʘʨʘʞʝʥʠʶ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ 

[1]. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʤʝʱʝʥʠʝ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʚʥʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʚʜʘʣʠ ʦʪ ʩʝʣʠʪʝʙʥʦʡ ʝʝ ʯʘʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ɸʍʆɺ ʠ ʪ.ʜ., ʚʩʝ ʞʝ ʙʦʣʴ-

ʰʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʣʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʙʣʠʟʠ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚʦ-

ʢʨʫʛ ʥʠʭ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʫʛʨʦʟʫ ʣʶʜʷʤ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. 

ɼʦʣʷ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ 

ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 20% (ʦʢʦʣʦ 800 ʤʣʥ. ʪ. ʚ ʛʦʜ). ʀʟ ʥʠʭ 65% 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [1]. ʉʪʘʪʠʩʪʠʢʘ ʧʦʩʣʝʜʥʠʭ 10 ï 

15 ʣʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪ 50 ʜʦ 70% ʩʦʚʝʨʰʘʝʤʳʭ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ ʩʚʷʟʘ-

ʥʦ ʩ ʪʨʘʥʩʧʦʨʪʦʤ. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʘʚʘʨʠʡ ʥʘ ʧʦʜʚʠʞʥʳʭ ʍʆʆ ʷʚʣʷʶʪʩʷ ʚʥʝʟʘʧ-

ʥʦʩʪʴ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʙʨʦʩʦʤ (ʨʘʟʣʠʚʦʤ) ɸʍʆɺ, ʙʳʩʪʨʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʦʙʣʘʢʘ ʟʘʨʘʞʝʥʠʷ, ʤʘʩʩʦʚʦʝ ʧʦʨʘʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʞʠʚʦʪʥʳʭ. ʇʦ-
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ʵʪʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡ 

(ʨʘʟʨʫʰʝʥʠʡ) ʥʘ ʧʦʜʚʠʞʥʳʭ ʍʆʆ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʣʠʢʚʠʜʘʮʠʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʷʚ-

ʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ. ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʝ [2] ʚʳʩʦʪʘ ʧʨʦ-

ʣʠʚʰʝʡʩʷ ʞʠʜʢʦʩʪʠ ʥʘ ʧʦʜʩʪʠʣʘʶʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʨʠʥʠʤʘʝʪʩʷ 0,05 ʤ. ɺ ʨʘʙʦʪʝ 

ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦ-

ʛʥʦʟ ʙʳʣ ʥʘʠʙʦʣʝʝ ʚʝʨʥʳʤ, ʦʧʨʝʜʝʣʠʤ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ ʧʨʦʣʠʚʰʝʡʩʷ 

ʞʠʜʢʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ, ʧʨʠ ʧʦʜʨʳʚʝ ʘʚʪʦ-

ʮʠʩʪʝʨʥʳ ʩ ʘʤʤʠʘʢʦʤ. ɼʣʷ ʧʨʠʤʝʨʘ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʘʚʪʦʮʠʩ-

ʪʝʨʥʘ ʩ ʘʤʤʠʘʢʦʤ ʦʙʲʝʤʦʤ , ʚʩʸ ʩʦʜʝʨʞʠʤʦʝ ʨʘʟʣʠʪʦ ʠ ʧʦʧʘʣʦ ʚ ʘʪʤʦ-

ʩʬʝʨʫ. ʄʝʪʝʦʫʩʣʦʚʠʷ: ʢʦʥʚʝʢʮʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï +200 ʉ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 

u=2 ʤ/ʩ, ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦʨʦʛʝ, ʚʝʪʝʨ ʥʝʫʩʪʦʡʯʠʚʳʡ, ʫʜʘʣʝ-

ʥʠʝ ʞʠʣʳʭ 9-ʪʠ ʵʪʘʞʥʳʭ ʜʦʤʦʚ ʦʪ ʜʦʨʦʛʠ ï 100 ʤ, ʟʘʩʪʨʦʡʢʘ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜ-

ʢʝ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʦʤʘʤʠ ï 50 ʤ, ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ =2500 ʯʝʣ/ʢʤ2 [4]. 

ʆʙʲʝʤ ʭʠʤʠʯʝʩʢʠ ʦʧʘʩʥʦʛʦ ʦʙʣʘʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʦʙʲʝʤʦʚ ʧʘ-

ʨʦʚʦʛʦ ʚʳʙʨʦʩʘ ʠ ʦʙʲʸʤʘ ʥʝʠʩʧʘʨʠʚʰʝʡʩʷ ʞʠʜʢʦʩʪʠ. 

ʀʟ-ʟʘ ʧʦʜʨʳʚʘ ʮʠʩʪʝʨʥʳ, ʨʘʜʠʫʩ ʨʘʟʙʨʦʩʘ ʞʠʜʢʦʩʪʠ ʙʫʜʝʪ ʨʘʚʝʥ [3]:  

 

 
ʊʝʧʝʨʴ ʥʝʩʣʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʟʘʨʘʞʝʥʠʷ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʫʶ ʚʳʩʦʪʫ 

ʧʨʦʣʠʚʰʝʡʩʷ ʞʠʜʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ ʧʦʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʠ ʛʣʫʙʠʥʫ ʭʠʤʠʯʝ-

ʩʢʦʛʦ ʟʘʨʘʞʝʥʠʷ ʜʣʷ ʧʦʨʦʛʦʚʦʡ ʠ ʩʤʝʨʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ.  

ɼʘʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʥʳʡ ʧʨʦʛʥʦʟ ʠ ʧʨʠ-

ʥʷʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʤʝʨʦʧʨʠʷ-

ʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ(ʨʘʟʨʫʰʝʥʠʡ). 
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The algorithm takes into account the feature of identifying the consequences when a tank blast-
ing with ammonia, due to the fire hazard of ammonia. Held account of the real height of the 
spilled liquid. 

Ammonia, chemically dangerous object, under abnormal condition-chemically dangerous sub-
stance, a shock wave, the height of the liquid spilled 
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Feature of forecasting and assessment of the situation on the mobile chemically hazardous  

facility, in the case of detonation of the tank with ammonia 
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ʃ. ɸ. ʄʘʞʘʨʦʚʘ  
ʂ ʚʦʧʨʦʩʫ ʦ ʨʘʟʚʠʪʠʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ  
ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʠʩʪʝʤʝ 
ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʧʠʩʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝ-
ʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʦʮʝʥʢʦʡ ʠʭ ʨʘʟʚʠʪʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʧʫ-
ʪʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ 
ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʂʦʤʧʝʪʝʥʮʠʠ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ 

 

ɻʣʦʙʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʞʝ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ ʦʪʜʝʣʠʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ 

ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. ʕʪʦ ʩʪʘʚʠʪ ʧʝʨʝʜ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥ-

ʥʫʶ ʟʘʜʘʯʫ  ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʳʧʫʩʢʥʠʢʫ-ʩʧʝʮʠʘʣʠʩʪʫ ʥʝ ʪʦʣʴʢʦ ʥʘʙʦʨ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʥʦ ʠ "ʥʘʫʯʠʪʴ ʝʛʦ ʫʯʠʪʴʩʷ", ʪʘʢ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʙʫʜʫʱʝʡ ʨʘʙʦʪʳ 

ʝʤʫ ʧʨʠʜʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʥʦʛʦ ʧʦʜʭʦʜʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʛʦ ʧʦʣʝʟʥʦʩʪʴ ʧʨʠʟʥʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʨʘʙʦʪʦʜʘ-

ʪʝʣʷʤʠ: ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʦʩʩʠʡʩʢʠʭ ʬʠʨʤ ʣʠʙʦ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʤʝʥʪʳ ʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʙʦʪʝ ʩ ʧʝʨʩʦʥʘʣʦʤ ʣʠʙʦ ʧʣʘʥʠʨʫʶʪ ʚʥʝʜʨʷʪʴ ʠʭ ʚ ʙʣʠʞʘʡ-

ʰʝʤ ʙʫʜʫʱʝʤ [1, ʉ.208]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʝʱʝ ʥʝ ʩʣʦʞʠʣʘʩʴ ʝʜʠʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʱʝʧʨʠʟʥʘʥʥʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʤʧʝʪʝʥ-

ʮʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʠʭ ʦʩʚʦʝʥʠʷ. ʕʪʦ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʧʦʜʭʦʜʘ. 

ɼʣʷ ʧʦʠʩʢʘ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʨʘʪʠʤʩʷ ʢ 

ʪʨʘʢʪʦʚʢʝ ʩʘʤʦʛʦ ʪʝʨʤʠʥʘ "ʢʦʤʧʝʪʝʥʮʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʘʚʪʦʨʦʚ 

ʃ.ʄ. ʉʧʝʥʩʝʨʘ-ʤʣ. ʠ ʉ.ʄ. ʉʧʝʥʩʝʨʘ, ʧʦʥʠʤʘʝʪʩʷ "ʙʘʟʦʚʦʝ ʢʘʯʝʩʪʚʦ ʠʥʜʠʚʠʜʫʫʤʘ, 

ʠʤʝʶʱʝʝ ʧʨʠʯʠʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠ/ʠʣʠ ʥʘʠʣʫʯʰʝʤʫ ʥʘ ʦʩʥʦʚʝ 

ʢʨʠʪʝʨʠʝʚ ʠʩʧʦʣʥʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʠʣʠ ʚ ʜʨʫʛʠʭ ʩʠʪʫʘʮʠʷʭ [3].  

ʊʦ ʝʩʪʴ ʢʦʤʧʝʪʝʥʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ï ʥʘʙʦʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ; 

ï ʦʧʨʝʜʝʣʝʥʥʳʝ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ (ʤʦʪʠʚʳ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ, ʷ-ʢʦʥʮʝʧʮʠʶ); 

ï ʢʨʠʪʝʨʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʠ/ʠʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʦʮʝʥʢʫ 

ʠʤʝʥʥʦ ʧʝʨʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʝʪʝʥʮʠʠ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ). ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʴʝʨʳ ʥʝ ʤʝʥʴʰʝʝ, ʘ ʠʥʦ-

ʛʜʘ ʠ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ, ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʢʦʤʧʦʥʝʥʪʳ ʢʦʤʧʝʪʝʥʮʠʡ, ʚ ʦʩʥʦʚʝ ʢʦ-

ʪʦʨʳʭ ʣʝʞʘʪ ʢʘʯʝʩʪʚʘ ʣʠʯʥʦʩʪʠ (ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʨʘ-
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ʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʪ.ʜ.). ʆʪʜʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʚʳʙʦʨ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʫ ʥʝʠʟʙʝʞʥʦ ʧʨʠ-

ʜʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʙʦʪ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʝʪʩʷ ʯʝʪʢʦʝ ʨʘʟʜʝʣʝ-

ʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ "ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ" ʠ "ʣʠʯʥʦʩʪʥʳʝ". 

ʇʨʠ ʵʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʮʝʥʠʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʘ ʣʠʯʥʦʩʪʥʳʡ, ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʡʪʠʥʛʦʚʳʭ ʰʢʘʣ ï 

Behaviorally Anchored Rating Scales (BARS) ʩ ʛʨʘʜʘʮʠʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪ 5-ʪʠ ʜʦ 10-ʪʠ 

ʙʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʚʝʜʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʠʪʫʘʮʠʷʭ ʦʪ 

ʞʝʣʘʝʤʦʛʦ ʜʦ ʥʝʜʦʧʫʩʪʠʤʦʛʦ. ʆʜʥʘʢʦ, ʧʨʦʙʣʝʤʦʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʞʝʣʘʝʤʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ [ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʤ. ʥʘʧʨ. 2]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʝʦʪʲʝʤʣʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʩʦʚʨʝʤʝʥ-

ʥʦʤ ʤʠʨʝ ʢʦʤʧʝʪʝʥʮʠʡ ʷʚʣʷʝʪʩʷ, ʩ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʭ ʢʦʤʧʣʝʢʩʥʦʩʪʴ, ʧʦʟʚʦ-

ʣʷʶʱʘʷ ʩʦʯʝʪʘʪʴ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʡ ʠʟ ʢʦʤʧʝʪʝʥʮʠʡ ʚʩʝ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ.  

ʀʭ ʨʘʟʚʠʪʠʝ, ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʟʘ 

ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ, ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʫʩʚʦʝʥʠʷ ʤʘʪʝ-

ʨʠʘʣʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʛʨʫʧʧʘʭ, ʘ ʪʘʢ ʞʝ ʘʢʪʠʚʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʫʯʘʩʪʠʶ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʘʭ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʠ ʨʘʙʦʪʘʭ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʜʦ-

ʛʦʚʦʨʘʤ ʩ ʚʥʝʰʥʠʤʠ ʟʘʢʘʟʯʠʢʘʤʠ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, "ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ" ʢʦʤʧʝʪʝʥʮʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, "ʣʠʯʥʦʩʪʥʳʡ" ï ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʘ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʩʣʫʞʠʪ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ï 

ʚʳʧʦʣʥʝʥʥʦʝ ʟʘʜʘʥʠʝ, ʧʨʦʝʢʪ ʠ ʪ.ʧ., ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʝʤ ʨʘʙʦʪʦʜʘʪʝ-

ʣʝʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ "ʥʘ ʨʝʟʫʣʴʪʘʪ". 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʟʘʜʘʯʘ ʥʝ ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢʘʞʜʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʘ ʢʦʤʘʥʜʳ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʡ ʚ ʨʘʤʢʘʭ ʚʩʝʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʩʦʝʜʠʥʠʪʴ ʚ ʩʦʝʜʠʥʠʪʴ ʚ 

ʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʵʣʝʤʝʥʪʳ: ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ Ÿ ʩʦʩʪʘʚ ʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦ-

ʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ Ÿ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ Ÿ 

ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʨʘʟʚʠʚʘʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ Ÿ 

ʩʧʦʩʦʙʳ ʢʦʥʪʨʦʣʷ, ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʫʩʚʦʝʥʠʷ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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The authors consider the prospects for the development of the competence approach in the 
higher education system. Describes the existing theoretical and methodological problems asso-
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ɽ. ɺ. ʂʦʨʥʠʣʦʚʘ 
ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʨʝʯʝʚʝʜʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚ ʢʦʥʪʝʢʩʪʝ  
ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ "ɻʦʨʥʳʡ", 
ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʡ ʷʟʳʢʦʚʦʡ ʣʠʯ-
ʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ ʠ ʢʫʣʴʪʫʨʝ ʨʝʯʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-
ʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʪʤʝʯʝʥʘ ʚʘʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠ-
ʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ. ʇʦʜʯʸʨʢʠʚʘʝʪʩʷ ʦʩʦʙʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʯʝʚʝʜʯʝʩʢʠʭ 
ʜʠʩʮʠʧʣʠʥ ʚ ʩʚʝʪʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʈʦʩ-
ʩʠʠ.  

ɻʫʤʘʥʠʪʘʨʠʟʘʮʠʷ, ʨʝʯʝʚʝʜʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʷʟʳʢʦʚʘʷ ʣʠʯʥʦʩʪʴ, ʢʫʣʴʪʫʨʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, 
ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʪʝʥʮʠʷ, ʠʥʪʝʨʪʝʢʩʪʫʘʣʴʥʦʩʪʴ, ʧʨʝʮʝʜʝʥʪʥʳʡ ʪʝʢʩʪ  

 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʱʝʤ ʢʦʥʪʝʢʩʪʝ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʪʝʥʜʝʥʮʠʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʈʦʩʩʠʠ, ʥʦ ʠ ʜʣʷ ʚʩʝʛʦ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɻʣʦʙʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʥʘ "ʩʚʦ-

ʙʦʜʥʦʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʢʘ", ʛʦʪʦʚʦʛʦ ʢ ʧʦʠʩʢʫ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝ-

ʰʝʥʠʡ, ʚʳʟʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʚʦʧʨʦʩʘ ʦ ʪʘʢʦʤ ʠʥʪʝʛʨʘʣʴʥʦʤ ʬʝʥʦ-

ʤʝʥʝ, ʢʘʢ "ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʟʦʚʘʥʠʷ" ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʝʛʦ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʳʭ 

ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴʶ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʘʤʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʬʦʨʤʠʨʦʚʘʥʠ ̫ ʝʸ 

ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ï ʦʙʱʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʮʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉ ʧʦʟʠʮʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʘʢʤʝʦʣʦʛʠʠ ʠ ʩʦʮʠ-

ʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʘ ʛʣʫʙʦʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ, ʘ ʩ 

ʜʨʫʛʦʡ ʛʫʤʘʥʠʟʘʮʠʷ ʠ ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʀ.ɸ. ʉʪʝʨʥʠʥ ʚ ʥʘʯʘʣʝ 2000-

ʭ ʛʦʜʦʚ ʧʨʠʟʳʚʘʣ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʶ ʢʘʢ ʟʘʜʘʯʫ ʥʦʚʦʛʦ ʚʝʢʘ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʡ ʬʘʢʪʦʨ ʛʘʨʤʦʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ: "ɻʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ ï ʬʠʣʦʣʦ-

ʛʠʯʝʩʢʠʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʣʦʩʦʬʩʢʠʝ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ï ʧʨʠʟʚʘ-

ʥʳ ʚʳʚʝʩʪʠ ʦʙʱʝʩʪʚʦ ʠʟ ʩʦʩʪʦʷʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ" [2: 150]. 

ʆʙʫʯʝʥʠʝ ʨʦʜʥʦʤʫ ʷʟʳʢʫ ʠ ʨʝʯʝʚʦʡ ʢʫʣʴʪʫʨʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʜʝʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʚ ʦʙʥʦʚʣʷʶʱʠʭʩʷ ʩʦʮʠʘʣʴʥʦ-

ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʦʡ ʠ ʤʠʨʦʚʦʡ ʨʝ-

ʘʣʴʥʦʩʪʠ XXI ʚʝʢʘ. ɿʥʘʯʠʤʦʩʪʴ ʨʝʯʝʚʝʜʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʬʦʨʤʠʨʫʶʱʠʭ ʣʠʥʛʚʦ-
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