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ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʠʟʜʘʥʠʷ ï ʩʦʦʙʱʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʨʘʢʪʠʢʦʚ ʥʘʫʯʥʳʭ 
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ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

"ɺʓʉʆʂʀɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʀʅʅʆɺɸʎʀʀ ɺ ʅɸʋʂɽ" 

 

ɸʈʍʀʊɽʂʊʋʈɸ 

ʄʘʪʶʭʠʥ ɸ.ɸ. 

ɸʥʘʣʠʟ ʠʥʜʠʢʘʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʨʦʚʝʥʴ  

ʢʦʤʬʦʨʪʘ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʘʭééééééééééééééééééé10 

 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʙʘʧʦʣʦʚʘ ʀ.ʀ., ʇʘʰʢʦʚ ɸ.ʅ., ʂʘʨʪʘʰʦʚʘ ʅ.ʄ., ʏʝʧʨʘʩʦʚʘ ɸ.ɸ., ʇʘʨʬʝʥʦʚʘ ʅ.ɺ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʝʝ ʧʨʦʪʠʚʦʢʘʰʣʝʚʦʝ  

ʠ ʦʪʭʘʨʢʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʫʯʘʩʪʢʝ  

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦééééééééééé.14 
 

ɻʨʘʯʝʚʘ ɽ.ʉ., ʇʘʰʢʦʚ ɸ.ʅ., ʂʘʨʪʘʰʦʚʘ ʅ.ʄ., ʏʝʧʨʘʩʦʚʘ ɸ.ɸ., ʇʘʨʬʝʥʦʚʘ ʅ.ɺ. 

ʌʫʥʛʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ,  

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦéééééé18 
 

ʊʢʘʯʫʢ ʕ.ʉ., ʇʘʰʢʦʚ ɸ.ʅ., ʂʘʨʪʘʰʦʚʘ ʅ.ʄ., ʏʝʧʨʘʩʦʚʘ ɸ.ɸ., ʇʘʨʬʝʥʦʚʘ ʅ.ɺ. 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʩʝʤʝʡʩʪʚʘ ɸʩʪʨʦʚʳʝ,  

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦééééé..22 

 

ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʥʪʦʥʦʚʘ ɽ.ʉ., ʂʦʥʝʚʘ ɻ.ɻ. 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʡéééééééé..25 

 

ʀʉʂʋʉʉʊɺʆɺɽɼɽʅʀɽ 

ɹʦʡʢʦʚʘ ʉ.ɸ. 

ʕʪʘ ʤʫʟʳʢʘ ï ʠ ʜʦ XVIII ʚʝʢʘ ʠ ʧʦʩʣʝ ʥʘʩ.  

ɸʣʴʬʨʝʜ ɻʘʨʨʠʝʚʠʯ ʐʥʠʪʢʝ. ʈʝʢʚʠʝʤééééééééééééééééé29 
 

ʉʙʠʪʥʝʚʘ ɻ.ɸ. 

ʆʪʢʫʜʘ ʠ ʢʫʜʘ ʪʝʢʫʪ ʰʫʙʝʨʪʦʚʩʢʠʝ ʨʫʯʴʠ?ééééééééééééééé.33 

 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ 

ʄʫʟʳʯʝʥʢʦ ɸ.ɸ., ʃʦʙʢʠʥʘ ɺ.ɸ. 

ɸʥʘʣʠʟ ʦʙʨʫʰʝʥʠʷ ʢʨʦʚʝʣʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʥʝʛʦʚʳʭ ʥʘʛʨʫʟʦʢ  

ʥʘ ʦ. ʉʘʭʘʣʠʥ ʟʘ 2015-2019 ʛʛéééééééééééééééééééé...38 
 

ʐʧʠʣʝʚʘʷ ɼ.ɺ., ʆʥʷʢʦʚʘ ɸ.ʄ. 

ʉʦʭʨʘʥʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʧʨʝʜʝʣʘʭ ɸʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ  

ʢʘʢ ʬʘʢʪʦʨ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠéééééééé...41 

 

ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʂʨʠʯʝʚʩʢʠʡ ɺ.ɻ., ʉʘʧʩʘʝʚʘ ʊ.ɺ., ʉʪʨʠʞʢʦʚ ɸ.ʇ. 

ʇʦʚʳʰʝʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ  

ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʬʦʨʤ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʚʫʟʝéééééééé44 
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ʂʫʰʥʝʨʦʚʘ ɼ.ʇ. 

ɺʥʝʜʨʝʥʠʝ ʤʫʣʴʪʠʤʝʡʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦ ʦʙʫʯʘʶʱʠʤ ʤʦʜʫʣʷʤ  

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘééééé.49 
 

ʄʠʣʴʛʝʚʩʢʘʷ ɽ.ɸ., ʉʝʜʸʣʢʠʥ ʀ.ʉ., ʉʝʜʸʣʢʠʥʘ ʖ.ɻ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ (ʢ ʧʦʩʪʘʥʦʚʢʝ ʚʦʧʨʦʩʘ)éé...53 
 

ʉʘʤʫʩʝʥʢʦʚ ʆ.ʀ., ʉʘʤʫʩʝʥʢʦʚ ɺ.ʆ., ʂʘʨʧʫʰʠʥ ʂ.ʖ., ɺʦʩʪʨʠʢʦʚʘ ɸ.ɸ., ɹʫʯʢʦʚ ɺ.ɺ. 

ʆʩʥʦʚʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʝʝ ʨʦʣʴ  

ʚ ʧʦʜʛʦʪʦʚʢʝ ʢ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠééééééééééééééééé59 
 

ʏʠʛʣʠʥʮʝʚ ɺ.ʄ., ʂʘʞʘʥʦʚʘ ʂ.ʖ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ  

ʫ ʢhʦʣʴʥʠʢʦʚ ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʛʦʨʦʜʘ ʅʠʞʥʝʚʘʨʪʦʚʩʢʘéééééé..62 

 

ʇʆʃʀʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʂʦʥʜʨʘʰʦʚ ʉ.ɺ. 

ɺʣʠʷʥʠʝ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʘ ʚʝʢʪʦʨ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʈʌéééééééé65 

 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɹʘʨʳʰʥʠʢʦʚʘ ɽ.ɺ., ʇʝʪʫʭʦʚʘ ʅ.ɻ. 

ʄʦʜʝʣʴ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʩʠʥʜʨʦʤʘ  

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ  

ʜʦʰʢʦʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠééééééééééééééé67 
 

ʐʫʤʠʣʦʚ ʉ.ʇ., ʐʫʤʠʣʦʚʘ ɽ.ɸ., ʀʰʛʘʨʠʥʘ ʂ.ʀ. 

ʕʤʦʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʳʝ ʘʩʧʝʢʪʳ ʥʝʚʨʦʟʘ ʫ ʩʪʫʜʝʥʪʦʚéééééééééé..69 

 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

ɹʠʪʦʚ ʍ.ɸ., ɼʠʜʘʥʦʚʘ ɽ.ʅ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʤʝʨʳ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʚ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘééé74 
 

ɼʞʘʥʘʪʘʝʚʘ ɸ.ʖ., ɼʠʜʘʥʦʚʘ ɽ.ʅ. 

ɺʣʠʷʥʠʝ ʧʦʜʢʦʨʤʦʢ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʦʠéééééééééééééé...77 
 

ʉʝʪʠʥ ɺ.ʅ., ɿʘʛʦʨʷʥʩʢʠʡ ɸ.ʅ., ʅʝʯʘʝʚʘ ɽ.ʍ. 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ  

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷéé..81 

 

ʉʆʎʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɿʘʷʢʠʥʘ ʈ.ɸ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ  

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘéééééééééé...86 
 

ʄʫʣʴʢʦ ʊ.ʄ., ʉʝʨʛʠʝʥʢʦ ʅ.ʃ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʢʨʘʩʥʦʜʘʨʩʢʠʭ ʪʝʣʝʢʦʤʧʘʥʠʡ  

ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʢʦʥʪʘʢʪʝéééééééééééééééééééé..89 
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ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʙʨʘʤʷʥ ɺ.ʂ., ɻʝʣʴ ɺ.ʕ., ɼʚʦʨʥʠʢʦʚ ɸ.ʉ., ɾʠʨʦʭʦʚ ɸ.ʀ. 

ʕʣʝʢʪʨʦʥʥʦ-ʠʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚ ʩʠʩʪʝʤʝ ʚʝʥʪʠʣʷʮʠʠ ʧʦʤʝʱʝʥʠʡ  

ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʘʵʨʦʟʦʣʴʥʳʭ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ  

ʚ ʦʙʩʪʘʥʦʚʢʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠééééééééééééé...93 
 

ɸʥʫʬʨʠʝʚ ɸ.ɸ., ʉʝʚʠʜʦʚ ɺ.ɺ., ʏʠʨʢʠʥ ʇ.ʄ., ʐʠʧʫʥʦʚ ɺ.ɸ. 

ʈʝʘʣʠʟʘʮʠʷ ʨʘʟʥʦʩʪʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ ʢʦʦʨʜʠʥʘʪʦʤʝʪʨʠʠ  

ʥʘ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʝéééééééééééééééééééééé..98 
 

ɸʨʫʪʶʥʦʚ ɺ.ɺ. 

ʆ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ  

ʚ ʦʙʣʘʩʪʠ ɼʉʄ-ʤʝʪʦʜʘ ï ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ  

ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʛʠʧʦʪʝʟéééééééééééééééé101 
 

ɹʘʣʜʠʥ ɸ.ɺ., ɽʨʦʰʦʢ ʀ.ɼ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʘ  

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʤʘʨʰʨʫʪʘééééééééééééééé.105 
 

ɹʘʨʢʦʚʘ ɸ.ɸ. 

ʄʘʭʦʚʠʢ ʢʘʢ ʥʘʢʦʧʠʪʝʣʴ ʠ ʘʢʢʫʤʫʣʷʪʦʨ ʵʥʝʨʛʠʠéééééééééééé114 
 

ɹʘʪʝʥʴʢʦʚ ʗ.ʃ., ʃʘʤʘʥʦʚʘ ɸ.ʆ., ʂʫʟʥʝʮʦʚ ʉ.ʄ. 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ ʦʙʲʝʢʪʦʚé..118 
 

ɼʨʘʙʢʠʥʘ ɽ.ɺ., ʅʠʢʫʣʠʥ ɺ.ɼ., ʖʜʘʝʚ ʈ.ɺ. 

ʇʨʦʙʣʝʤʘ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠéééééééééééééééééééé...121 
 

ɽʨʳʰʦʚ ɺ.ɻ., ɽʨʳʰʦʚ ʅ.ɺ. 

ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʝʝ ʥʝʛʣʘʩʥʦʛʦ  

ʧʦʣʫʯʝʥʠʷ ʥʘʨʫʰʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ  

ʥʘ ʟʘʱʠʱʘʝʤʳʭ ʦʙʲʝʢʪʘʭééééééééééééééééééééé...128 
 

ɽʨʳʰʦʚ ɺ.ɻ., ɽʨʳʰʦʚ ʅ.ɺ. 

ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ  

ʦʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʨʘʟʚʝʜʢʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʘʮʠʡéé...135 
 

ʂʦʩʪʶʢ ʀ.ɺ., ʈʦʛʦʚ ɺ.ʈ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʩʯʝʪʘ ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʝʩ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤé.144 
 

ʂʨʘʚʝʮ ɸ.ɸ. 

ʈʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ  

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ  

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷééééééééééééééééééé.148 
 

ʂʫʟʥʝʮʦʚʘ ʆ.ɺ., ʂʫʟʥʝʮʦʚʘ ɺ.ɻ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ  

ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʡʢʠ ʩʝʢʮʠʠ ʙʘʪʦʧʦʨʪʘ  

012ʄ ï 133 ï 006 ʧʣʦʱʘʜʢʠ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷéééééééééééé...153 
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ʂʫʨʳʥʮʝʚ ʉ.ɺ., ɽʚʣʘʤʧʴʝʚ ɸ.ɺ. 

ʃʘʟʝʨʥʘʷ ʩʚʘʨʢʘ ʪʘʚʨʦʚʦʡ ʙʘʣʢʠ ʠʟ ʨʘʟʥʦʨʦʜʥʳʭ ʩʧʣʘʚʦʚéééééééé162 
 

ʂʫʨʳʥʮʝʚ ʉ.ɺ., ɽʚʣʘʤʧʴʝʚ ɸ.ɺ., ɸʛʘʬʦʥʦʚ ɸ.ɽ. 

ɸʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʥʘʛʨʫʟʢʝ ʧʘʥʝʣʠ ʩʦ ʩʪʨʠʥʛʝʨʦʤ  

ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Siemens NXéééééééééé.166 
 

ʇʝʪʨʠʝʚʘ ʆ.ɺ. 

ʇʦʢʘʟʘʪʝʣʠ ʠ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʨʘʟʚʝʜʟʘʱʠʱʝʥʥʦʩʪʠ ʩʝʪʝʡ ʩʚʷʟʠ.  

ɸʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʪʨʫʢʪʫʨéééééééééééé...172 
 

ʇʝʪʨʠʝʚʘ ʆ.ɺ. 

ʇʦʣʷ ʧʦʨʘʞʝʥʠʷ ʜʣʷ ʩʣʦʞʥʳʭ ʜʠʩʢʨʝʪʥʦ-ʤʘʥʠʧʫʣʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʦʚ  

ʩ ʣʠʥʝʡʥʦʡ ʯʘʩʪʦʪʥʦʡ ʤʦʜʫʣʷʮʠʝʡééééééééééééééééé...176 
 

ʇʣʘʪʠʥ ʀ.ɺ., ɼʨʘʙʢʠʥʘ ɽ.ɺ. 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʜʦʛʨʝʡʥʳʭ ʢʦʪʣʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠé.179 
 

ʇʦʧʦʫʜʠʥ ɼ.ʇ., ɺʝʨʝʪʠʥʘ ʀ.ʈ. 

ɿʘʣʠʚʦʯʥʳʝ ʧʦʣʠʢʦʥʜʝʥʩʠʨʫʶʱʠʝʩʷ ʧʦʣʠʤʝʨʳ ï ʧʝʥʦʧʦʣʠʠʟʦʮʠʘʥʫʨʘʪ (ʧʠʨ).  

ʇʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭéééééééééééééé.184 
 

ʈʫʩʩʢʠʭ ɼ.ɸ. 

ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ  

ʥʘ ʚʝʣʠʯʠʥʫ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ  

ʧʨʠ ʨʝʟʘʥʠʠ ʤʝʪʘʣʣʦʚ ʚ ʨʝʞʫʱʝʤ ʠʥʩʪʨʫʤʝʥʪʝéééééééééééé...187 
 

ʈʫʩʩʢʠʭ ɼ.ɸ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʚʳʭ  

ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʧʨʠ ʨʝʟʘʥʠʠ ʤʝʪʘʣʣʘ ʚ ʨʝʞʫʱʝʤ ʠʥʩʪʨʫʤʝʥʪʝéé.191 
 

ʊʨʦʬʠʤʝʮ ɽ.ʅ. 

ʊʝʦʨʝʪʠʢʦ-ʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

ʚ ʤʫʣʴʪʠʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭééééééééééééééééééééé193 
 

ʊʨʦʬʠʤʝʮ ɽ.ʅ. 

ʉʠʥʪʝʟ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʠ ʢʦʦʨʜʠʥʠʨʫʶʱʝʛʦ ʫʟʣʘ  

ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠééééé197 
 

ʌɸʈʄɸʎɽɺʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʇʦʣʫʭʠʥʘ ʊ.ʉ., ʉʘʣʴʥʠʢʦʚʘ ʅ.ɸ., ʄʦʚʣʠʜʤʘʛʦʤʝʜʦʚʘ ɸ.ɸ. 

ʀʟʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ  

ʚ ʮʚʝʪʢʘʭ Filipendula ulmaria (L.)éééééééééééééééééé...201 
 

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʄʫʩʣʦʚ ʉ.ɸ., ɸʥʜʨʝʝʚ ɺ.ɸ. 

ʂʥʠʛʘ ʄʫʩʣʦʚ ʉ.ɸ., ʐʝʣʷʢʦʚ ɸ.ɺ., ɸʥʜʨʝʝʚ ɺ.ɸ. ñʉʧʣʘʚʳ ʩ ʧʘʤʷʪʴʶ ʬʦʨʤʳ:  

ʩʚʦʡʩʪʚʘ, ʧʦʣʫʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʭʥʠʢʝ ʠ ʤʝʜʠʮʠʥʝòééééééé...204 
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ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʄʘʛʦʤʘʜʦʚʘ ɸ.ʀ. 

ʇʨʝʜʤʝʪ ʠ ʟʘʜʘʯʠ ʣʝʢʩʠʢʦʣʦʛʠʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘéééééééééééé..213 
 

ʄʦʨʦʭʦʚʘ ʆ.ɸ. 

ʃʝʢʩʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʧʨʘʚʦʚʦʡ ʩʬʝʨʝééééé...216 
 

ʉʤʠʨʥʦʚʘ ʆ.ɻ., ʇʨʦʮʫʢʦʚʠʯ ɽ.ɸ. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷé..220 
 

ʌʀʃʆʉʆʌʉʂʀɽ ʅɸʋʂʀ 

ʈʦʤʘʥʦʚʩʢʘʷ ɺ.ɻ. 

ʉʦʮʠʘʣʴʥʦ-ʬʠʣʦʩʦʬʩʢʠʡ ʧʦʜʭʦʜ  

ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠééééé223 
 

ʍʀʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɼʘʰʢʠʥ ʈ.ʈ., ʂʦʣʝʩʥʠʢʦʚ ɻ.ɺ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠʦʥʦʦʙʤʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ  

ʚ ʧʨʦʮʝʩʩʝ ʢʦʥʜʝʥʩʘʮʠʠ ʘʥʠʣʠʥʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘééééééééééé228 
 

ʂʫʙʘʣʦʚʘ ʃ.ʄ. 

ʄʝʭʘʥʦʭʠʤʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʣʣʦʚ ʪʨʠʘʜʳ ʞʝʣʝʟʘéé..231 
 

ʉʘʣʘʤʦʚ ɸ.ʍ. 

ʉʚʦʡʩʪʚʘ, ʦʙʨʘʙʦʪʢʘ, ʧʨʠʤʝʥʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʧʦʣʠʵʬʠʨʠʤʠʜʘéééééé.234 
 

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɹʘʨʘʢʦʚʘ ɸ.ɺ., ʆʛʣʦʙʣʠʥ ɺ.ɸ. 

ɼʫʘʣʠʩʪʠʯʝʩʢʘʷ ʨʦʣʴ ʨʝʢʣʘʤʳ ʚ ʠʥʥʦʚʘʮʠʷʭééééééééééééé...236 
 

ɹʫʪʠʥʘ ɸ.ʖ., ɺʘʩʶʢʦʚʘ ʃ.ʂ. 
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ʋʈʆɺɽʅʔ ʂʆʄʌʆʈʊɸ ʇʈʆɾʀɺɸʅʀʗ ɺ ɻʆʈʆɼɸʍ 

ANALYSIS OF INDICATO RS THAT CHARACTERIZE   

THE LEVEL OF COMFORT  OF LIVING IN CITIES  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʥʜʠʢʘʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʘʭ (ʠʟ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʝʢʩʘ 

ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ); ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ çʢʦʤʬʦʨʪè; ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʝʥʥʳʤʠ. 

Abstract: the article analyzes the indicators that characterize the level of 

comfort of living in cities (from the methodology of forming the urban environment 

quality index); the concept of "comfort" is considered; as a result, it is concluded that 

the proposed quantitative parameters need to be supplemented with qualitative ones. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜ, ʠʥʜʝʢʩ ʛʦʨʦʜʘ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʢʦʤʬʦʨʪʥʘʷ 

ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ. 

Keywords: city, urban environment, comfortable urban environment. 

 

ɻʦʨʦʜʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʚʦʠʤ ʞʠʪʝʣʷʤ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʞʠʟʥʴ ʚ ʥʠʭ ʤʦʞʝʪ ʜʦʩʪʘʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʥʝʫʜʦʙʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʥʩʪʨʫʤʝʥʪʝ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ, ʧʦʥʷʪʴ ï ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʘ ʩʨʝʜʘ 

ʢʦʤʬʦʨʪʥʦʡ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪʳ, ʪʨʝʙʫʶʱʠʝ ʚʥʠʤʘʥʠʷ ʠ 

ʧʨʦʨʘʙʦʪʢʠ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʈʌ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɾʠʣʴʝ ʠ ʛʦʨʦʜʩʢʘʷ 

ʩʨʝʜʘè [4] ʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʦʝʢʪʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳè [5] ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʀʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ (ʀʥʜʝʢʩ ʛʦʨʦʜʘ 

(ʜʘʣʝʝ ʀɻ)). 

ʀɻ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ (ʚ ʙʘʣʣʘʭ) ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʳʭ ʠ ʧʦʜʜʘʶʱʠʭʩʷ ʠʟʤʝʨʝʥʠʶ ʠʥʜʠʢʘʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʨʦʚʝʥʴ 

ʢʦʤʬʦʨʪʘ ʧʨʦʞʠʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʛʦʨʦʜʝ (ʜʘʣʝʝ ï ʠʥʜʠʢʘʪʦʨʳ) [2]. 

ʇʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1 [2]. 
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ʦ
ʨ
ʦ
ʞ
ʥ
ʦ
ʡ
 
ʩ
ʝ
ʪ
ʠ
,
 

ʦ
ʙ
ʝ
ʩ
ʧ
ʝ
ʯ
ʝ
ʥ
ʥ
ʦ
ʡ
 
ʣ
ʠ
ʚ
ʥ
ʝ
ʚ
ʦ
ʡ
 
ʢ
ʘ
ʥ
ʘ
ʣ
ʠ
ʟ
ʘ
ʮ
ʠ
ʝ
ʡ
,
 
ʚ
 
ʦ
ʙ
ʱ
ʝ
ʡ
 

ʧ
ʨ
ʦ
ʪ
ʷ
ʞ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ
 
ʫ
ʣ
ʠ
ʯ
ʥ
ʦ

-ʜ
ʦ
ʨ
ʦ
ʞ
ʥ
ʦ
ʡ
 
ʩ
ʝ
ʪ
ʠ
 
(
%
)

 

ˉ
9
.
 
ɿ
ʘ
ʛ
ʨ
ʫ
ʞ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʜ
ʦ
ʨ
ʦ
ʛ
 
(
ʙ
ʘ
ʣ
ʣ
)

 

ˉ
1
0
.
 
ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʫ
ʣ
ʠ
ʮ
 
ʩ
 
ʨ
ʘ
ʟ
ʚ
ʠ
ʪ
ʦ
ʡ
 
ʩ
ʬ
ʝ
ʨ
ʦ
ʡ
 

ʫ
ʩ
ʣ
ʫ
ʛ
 
(
ʝ
ʜ
.
)

 

ˉ
1
1
.
 
ʀ
ʥ
ʜ
ʝ
ʢ
ʩ
 
ʧ
ʝ
ʰ
ʝ
ʭ
ʦ
ʜ
ʥ
ʦ
ʡ
 
ʜ
ʦ
ʩ
ʪ
ʫ
ʧ
ʥ
ʦ
ʩ
ʪ

ʠ
 
(
%
)

 

ˉ
1
2
.
 
ɼ
ʦ
ʣ
ʷ
 
ʜ
ʦ
ʩ
ʪ
ʫ
ʧ
ʥ
ʳ
ʭ
 
ʜ
ʣ
ʷ
 
ʠ
ʥ
ʚ
ʘ
ʣ
ʠ
ʜ
ʦ
ʚ
 
ʠ
 
ʜ
ʨ
ʫ
ʛ
ʠ
ʭ
 

ʤ
ʘ
ʣ
ʦ
ʤ
ʦ
ʙ
ʠ
ʣ
ʴ
ʥ
ʳ
ʭ
 
ʛ
ʨ
ʫ
ʧ
ʧ
 
ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
 

ʧ
ʨ
ʠ
ʦ
ʨ
ʠ
ʪ
ʝ
ʪ
ʥ
ʳ
ʭ
 
ʦ
ʙ
ʲ
ʝ
ʢ
ʪ
ʦ
ʚ
 
ʩ
ʦ
ʮ
ʠ
ʘ
ʣ
ʴ
ʥ
ʦ
ʡ
,
 

ʪ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ
ʥ
ʦ
ʡ
,
 
ʠ
ʥ
ʞ
ʝ
ʥ
ʝ
ʨ
ʥ
ʦ
ʡ
 
ʠ
ʥ
ʬ
ʨ
ʘ
ʩ
ʪ
ʨ
ʫ
ʢ
ʪ
ʫ
ʨ
ʳ
,
 
ʚ
 

ʦ
ʙ
ʱ
ʝ
ʤ
 
ʢ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʝ
 
ʧ
ʨ
ʠ
ʦ
ʨ
ʠ
ʪ
ʝ
ʪ
ʥ
ʳ
ʭ
 
ʦ
ʙ
ʲ
ʝ
ʢ
ʪ
ʦ
ʚ
 
(
%
)

 

ʆ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʥ
ʳ
ʝ
 
ʧ
ʨ
ʦ
ʩ
ʪ
ʨ
ʘ
ʥ
ʩ
ʪ
ʚ
ʘ

 

ˉ
1
3
.
ɼ
ʦ
ʣ
ʷ
 
ʦ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʥ
ʳ
ʭ
 

ʪ
ʝ
ʨ
ʨ
ʠ
ʪ
ʦ
ʨ
ʠ
ʡ

 ʦ
ʙ
ʱ
ʝ
ʛ
ʦ
 

ʧ
ʦ
ʣ
ʴ
ʟ
ʦ
ʚ
ʘ
ʥ
ʠ
ʷ
 
(
ʧ
ʘ
ʨ
ʢ
ʠ
,
 
ʩ
ʘ
ʜ
ʳ
 
ʠ
 

ʜ
ʨ
.
)
 
ʚ
 
ʦ
ʙ
ʱ
ʝ
ʡ
 
ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʠ
 
ʟ
ʝ
ʣ
ʝ
ʥ
ʳ
ʭ
 

ʥ
ʘ
ʩ
ʘ
ʞ
ʜ
ʝ
ʥ
ʠ
ʡ
 
(
%
)

 

ˉ
1
4
.
 
ʋ
ʨ
ʦ
ʚ
ʝ
ʥ
ʴ
 
ʦ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʠ
ʷ
 
(
%
)

 

ˉ
1
5
.
 
ʉ
ʦ
ʩ
ʪ
ʦ
ʷ
ʥ
ʠ
ʝ
 
ʟ
ʝ
ʣ
ʝ
ʥ
ʳ
ʭ
 

ʥ
ʘ
ʩ
ʘ
ʞ
ʜ
ʝ
ʥ
ʠ
ʡ
 
(
%
)

 

ˉ
1
6
.
 
ʇ
ʨ
ʠ
ʚ
ʣ
ʝ
ʢ
ʘ
ʪ
ʝ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʴ
 

ʦ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʥ
ʳ
ʭ
 
ʪ
ʝ
ʨ
ʨ
ʠ
ʪ
ʦ
ʨ
ʠ
ʡ
 

(
ʝ
ʜ
.
/
ʢ
ʤ
2
)

 

ˉ
1
7
.
 
ʈ
ʘ
ʟ
ʥ
ʦ
ʦ
ʙ
ʨ
ʘ
ʟ
ʠ
ʝ
 
ʫ
ʩ
ʣ
ʫ
ʛ
 
ʥ
ʘ
 

ʦ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʥ
ʳ
ʭ
 
ʪ
ʝ
ʨ
ʨ
ʠ
ʪ
ʦ
ʨ
ʠ
ʷ
ʭ
 

(
ʝ
ʜ
.

/
ʢ
ʤ
2
)

 

ˉ
1
8
.
 
ɼ
ʦ
ʣ
ʷ
 
ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
,
 

ʠ
ʤ
ʝ
ʶ
ʱ
ʝ
ʛ
ʦ
 
ʜ
ʦ
ʩ
ʪ
ʫ
ʧ
 
ʢ
 

ʦ
ʟ
ʝ
ʣ
ʝ
ʥ
ʝ
ʥ
ʥ
ʳ
ʤ
 
ʪ
ʝ
ʨ
ʨ
ʠ
ʪ
ʦ
ʨ
ʠ
ʷ
ʤ
 

ʦ
ʙ
ʱ
ʝ
ʛ
ʦ
 
ʧ
ʦ
ʣ
ʴ
ʟ
ʦ
ʚ
ʘ
ʥ
ʠ
ʷ
 
(
ʧ
ʘ
ʨ
ʢ
ʠ
,
 

ʩ
ʘ
ʜ
ʳ
 
ʠ
 
ʜ
ʨ
.
)
,
 
ʚ
 
ʦ
ʙ
ʱ
ʝ
ʡ
 

ʯ
ʠ
ʩ
ʣ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ
 
ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

ʊʠʧ 

ʧʨʦʩʪ-

ʨʘʥʩʪʚʘ 

ʂʨʠʪʝʨʠʠ 

ɹʝʟʦʧʘʩ-

ʥʦʩʪʴ 

ʂʦʤ-

ʬʦʨʪ-

ʥʦʩʪʴ 

ʕʢʦʣʦ-

ʛʠʯʥʦʩʪʴ ʠ 

ʟʜʦʨʦʚʴʝ 

ʀʜʝʥʪʠʯ-

ʥʦʩʪʴ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʉʦʚʨʝʤʝʥ-

ʥʦʩʪʴ ʠ 

ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ 

ʩʨʝʜʳ 

ʕʬʬʝʢʪʠʚ-

ʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ 

ʆ
ʙ
ʱ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ

-ʜ
ʝ
ʣ
ʦ
ʚ
ʘ
ʷ
 

ʠ
ʥ
ʬ
ʨ
ʘ
ʩ
ʪ
ʨ
ʫ
ʢ
ʪ
ʫ
ʨ
ʘ
 
ʠ
 
ʧ
ʨ
ʠ
ʣ
ʝ
ʛ
ʘ
ʶ
ʱ
ʠ
ʝ
 

ʧ
ʨ
ʦ
ʩ
ʪ
ʨ
ʘ
ʥ
ʩ
ʪ
ʚ
ʘ

 

ˉ
1
9
.
 
ɼ
ʦ
ʣ
ʷ
 
ʦ
ʩ
ʚ
ʝ
ʱ
ʝ
ʥ
ʥ
ʳ
ʭ

 

ʯ
ʘ
ʩ
ʪ
ʝ
ʡ
 
ʫ
ʣ
ʠ
ʮ
,
 
ʧ
ʨ
ʦ
ʝ
ʟ
ʜ
ʦ
ʚ
,
 

ʥ
ʘ
ʙ
ʝ
ʨ
ʝ
ʞ
ʥ
ʳ
ʭ
 
ʥ
ʘ
 
ʢ
ʦ
ʥ
ʝ
ʮ
 
ʛ
ʦ
ʜ
ʘ
 
ʚ
 
ʦ
ʙ
ʱ
ʝ
ʡ
 

ʧ
ʨ
ʦ
ʪ
ʷ
ʞ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ
 
ʫ
ʣ
ʠ
ʮ
,
 
ʧ
ʨ
ʦ
ʝ
ʟ
ʜ
ʦ
ʚ
,
 

ʥ
ʘ
ʙ
ʝ
ʨ

ʝ
ʞ
ʥ
ʳ
ʭ
 
(
%
)

 

ˉ
2
0
.
 
ʈ
ʘ
ʟ
ʥ
ʦ
ʦ
ʙ
ʨ
ʘ
ʟ
ʠ
ʝ
 
ʫ
ʩ
ʣ
ʫ
ʛ
 
ʚ
 

ʦ
ʙ
ʱ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ

- 

ʜ
ʝ
ʣ
ʦ
ʚ
ʳ
ʭ
 
ʨ
ʘ
ʡ
ʦ
ʥ
ʘ
ʭ
 
(
%
)

 

ˉ
2
1
.
 
ɼ
ʦ
ʣ
ʷ
 
ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʠ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʘ
,
 

ʫ
ʙ
ʠ
ʨ
ʘ
ʝ
ʤ
ʘ
ʷ
 
ʤ
ʝ
ʭ
ʘ
ʥ
ʠ
ʟ
ʠ
ʨ
ʦ
ʚ
ʘ
ʥ
ʥ
ʳ
ʤ
 

ʩ
ʧ
ʦ
ʩ
ʦ
ʙ
ʦ
ʤ
,
 
ʚ
 
ʦ
ʙ
ʱ
ʝ
ʡ
 
ʧ
ʣ
ʦ
ʱ
ʘ
ʜ
ʠ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʘ
 

 

ˉ
2
2
.
 
ʂ
ʦ
ʥ
ʮ
ʝ
ʥ
ʪ
ʨ
ʘ
ʮ
ʠ
ʷ
 
ʦ
ʙ
ʲ
ʝ
ʢ
ʪ
ʦ
ʚ
 

ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
ʥ
ʦ
ʛ
ʦ
 
ʥ
ʘ
ʩ
ʣ
ʝ
ʜ
ʠ
ʷ
 
(
ʝ
ʜ
.
/
ʢ
ʤ
2
)

 

ˉ
2
3
.
 
ʋ
ʨ
ʦ
ʚ
ʝ
ʥ
ʴ
 
ʨ
ʘ
ʟ
ʚ
ʠ
ʪ
ʠ
ʷ
 

ʦ
ʙ
ʱ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ

-ʜ
ʝ
ʣ
ʦ
ʚ
ʳ
ʭ
 

ʨ
ʘ
ʡ
ʦ
ʥ
ʦ
ʚ
 

ʛ
ʦ
ʨ
ʦ
ʜ
ʘ
 
(
ʝ
ʜ
.
/
ʛ
ʘ
)

 

ˉ
2
4
.
 
ʋ
ʨ
ʦ
ʚ
ʝ
ʥ
ʴ
 
ʚ
ʥ
ʝ
ʰ
ʥ
ʝ
ʛ
ʦ
 

ʦ
ʬ
ʦ
ʨ
ʤ
ʣ
ʝ
ʥ
ʠ
ʷ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʩ
ʢ
ʦ
ʛ
ʦ
 

ʧ
ʨ
ʦ
ʩ
ʪ
ʨ
ʘ
ʥ
ʩ
ʪ
ʚ
ʘ

 

ʉ
ʦ
ʮ
ʠ
ʘ
ʣ
ʴ
ʥ
ʦ

-ʜ
ʦ
ʩ
ʫ
ʛ
ʦ
ʚ
ʘ
ʷ
 
ʠ
ʥ
ʬ
ʨ
ʘ
ʩ
ʪ
ʨ
ʫ
ʢ
ʪ
ʫ
ʨ
ʘ
 
ʠ
 

ʧ
ʨ
ʠ
ʣ
ʝ
ʛ
ʘ
ʶ
ʱ
ʠ
ʝ
 
ʧ
ʨ
ʦ
ʩ
ʪ
ʨ
ʘ
ʥ
ʩ
ʪ
ʚ
ʘ

 

ˉ
2
5
.
 
ɹ
ʝ
ʟ
ʦ
ʧ
ʘ
ʩ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʧ
ʝ
ʨ
ʝ
ʜ
ʚ
ʠ
ʞ
ʝ
ʥ
ʠ
ʷ
 
ʚ
ʙ
ʣ
ʠ
ʟ
ʠ
 

ʫ
ʯ
ʨ
ʝ
ʞ
ʜ
ʝ
ʥ
ʠ
ʡ
 
ʟ
ʜ
ʨ
ʘ
ʚ
ʦ
ʦ
ʭ
ʨ
ʘ
ʥ
ʝ
ʥ
ʠ
ʷ
 
ʠ
 

ʦ
ʙ
ʨ
ʘ
ʟ
ʦ
ʚ
ʘ
ʥ
ʠ
ʷ
 
(
%
)

 

ˉ
2
6
.
 
ʈ
ʘ
ʟ
ʥ
ʦ
ʦ
ʙ
ʨ
ʘ
ʟ
ʠ
ʝ
 
ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
ʥ
ʦ

-ʜ
ʦ
ʩ
ʫ
ʛ
ʦ
ʚ
ʦ
ʡ
 
ʠ
 

ʩ
ʧ
ʦ
ʨ
ʪ
ʠ
ʚ
ʥ
ʦ
ʡ
 
ʠ
ʥ
ʬ
ʨ
ʘ
ʩ
ʪ
ʨ
ʫ
ʢ
ʪ
ʫ
ʨ
ʳ
 
(
%
)

 

ˉ
2
7
.
 
ɼ
ʦ
ʩ
ʪ
ʫ
ʧ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʩ
ʧ
ʦ
ʨ
ʪ
ʠ
ʚ
ʥ
ʦ
ʡ
 

ʠ
ʥ
ʬ
ʨ
ʘ
ʩ
ʪ
ʨ
ʫ
ʢ
ʪ
ʫ
ʨ
ʳ
 
(
%
)

 

ˉ
2
8
.
 
ɼ
ʦ
ʣ
ʷ
 
ʦ
ʙ
ʲ
ʝ
ʢ
ʪ
ʦ
ʚ
 
ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
ʥ
ʦ
ʛ
ʦ
 
ʥ
ʘ
ʩ
ʣ
ʝ
ʜ
ʠ
ʷ
,
 

ʚ
 
ʢ
ʦ
ʪ
ʦ
ʨ
ʳ
ʭ
 
ʨ
ʘ
ʟ
ʤ
ʝ
ʱ
ʘ
ʶ
ʪ
ʩ
ʷ
 
ʦ
ʙ
ʲ
ʝ
ʢ
ʪ
ʳ
 

ʩ
ʦ
ʮ
ʠ
ʘ
ʣ
ʴ
ʥ
ʦ

-ʜ
ʦ
ʩ
ʫ
ʛ
ʦ
ʚ
ʦ
ʡ

 

ʠ
ʥ
ʬ
ʨ
ʘ
ʩ
ʪ
ʨ
ʫ
ʢ
ʪ
ʫ
ʨ
ʳ
,
 
ʚ
 
ʦ
ʙ
ʱ
ʝ
ʤ
 
ʢ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʝ
 

ʦ
ʙ
ʲ
ʝ
ʢ
ʪ
ʦ
ʚ
 
ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
ʥ
ʦ
ʛ
ʦ
 
ʥ
ʘ
ʩ
ʣ
ʝ
ʜ
ʠ
ʷ
 
(
ʝ
ʜ
.
)
 

 

ˉ
2
9
.
 

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʩ
ʝ
ʨ
ʚ
ʠ
ʩ
ʦ
ʚ
 
ʚ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʝ
,
 

ʩ
ʧ
ʦ
ʩ
ʦ
ʙ
ʩ
ʪ
ʚ
ʫ
ʶ
ʱ
ʠ
ʭ

 

ʧ
ʦ
ʚ
ʳ
ʰ
ʝ
ʥ
ʠ
ʶ
 
ʢ
ʦ
ʤ
ʬ
ʦ
ʨ
ʪ
ʥ
ʦ
ʩ
ʪ
ʠ
 
ʞ
ʠ
ʟ
ʥ
ʠ
 

ʤ
ʘ
ʣ
ʦ
ʤ
ʦ
ʙ
ʠ
ʣ
ʴ
ʥ
ʳ
ʭ
 
ʛ
ʨ
ʫ
ʧ
ʧ
 
ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
 
(
%
)

 

ˉ
3
0
.
 
ɼ
ʦ
ʣ
ʷ
 
ʜ
ʝ
ʪ
ʝ
ʡ
 
ʚ
 
ʚ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
ʝ
 
1
 

ï
 6
 
ʣ
ʝ
ʪ
,
 

ʩ
ʦ
ʩ
ʪ
ʦ
ʷ
ʱ
ʠ
ʭ
 
ʥ
ʘ
 
ʫ
ʯ
ʝ
ʪ
ʝ
 
ʜ
ʣ
ʷ
 
ʦ
ʧ
ʨ
ʝ
ʜ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
 
ʚ
 

ʤ
ʫ
ʥ
ʠ
ʮ
ʠ
ʧ
ʘ
ʣ
ʴ
ʥ
ʳ
ʝ
 
ʜ
ʦ
ʰ
ʢ
ʦ
ʣ
ʴ
ʥ
ʳ
ʝ

 

ʦ
ʙ
ʨ
ʘ
ʟ
ʦ
ʚ
ʘ
ʪ
ʝ
ʣ
ʴ
ʥ
ʳ
ʝ
 
ʫ
ʯ
ʨ
ʝ
ʞ
ʜ
ʝ
ʥ
ʠ
ʷ
,
 
ʚ
 
ʦ
ʙ
ʱ
ʝ
ʡ
 

ʯ
ʠ
ʩ
ʣ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ
 

ʜ
ʝ
ʪ
ʝ
ʡ
 
ʚ
 
ʚ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
ʝ
 
1
 

ï
 6
 
ʣ
ʝ
ʪ
 
(
%
)

 

ʆ
ʙ
ʱ
ʝ
ʛ
ʦ
ʨ
ʦ
ʜ
ʩ
ʢ
ʦ
ʝ
 
ʧ
ʨ
ʦ
ʩ
ʪ
ʨ
ʘ
ʥ
ʩ
ʪ
ʚ
ʦ

 

ˉ
3
1
.
 
ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʜ
ʦ
ʨ
ʦ
ʞ
ʥ
ʦ

-ʪ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ
ʥ
ʳ
ʭ
 

ʧ
ʨ
ʦ
ʠ
ʩ
ʰ
ʝ
ʩ
ʪ
ʚ
ʠ
ʡ
 
ʚ

 

ʛ
ʦ
ʨ
ʦ
ʜ
ʝ
 
(
ʝ
ʜ
.
/
ʯ
ʝ
ʣ
.
)

 

ˉ
3
2
.
 
ɼ
ʦ
ʩ
ʪ
ʫ
ʧ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʦ
ʩ
ʪ
ʘ
ʥ
ʦ
ʚ
ʦ
ʢ
 

ʦ
ʙ
ʱ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʪ
ʨ
ʘ
ʥ
ʩ
ʧ
ʦ
ʨ
ʪ
ʘ

 

ˉ
3
3
.
 
ɼ
ʦ
ʣ
ʷ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʩ
ʢ
ʦ
ʛ
ʦ

 

ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
,
 
ʦ
ʙ
ʝ
ʩ
ʧ
ʝ
ʯ
ʝ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʢ
ʘ
ʯ
ʝ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʡ
 

ʧ
ʠ
ʪ
ʴ
ʝ
ʚ
ʦ
ʡ
 
ʚ
ʦ
ʜ
ʦ
ʡ
 
ʠ

ʟ
 
ʩ
ʠ
ʩ
ʪ
ʝ
ʤ
 

ʮ
ʝ
ʥ
ʪ
ʨ
ʘ
ʣ
ʠ
ʟ
ʦ
ʚ
ʘ
ʥ
ʥ
ʦ
ʛ
ʦ
 
ʚ
ʦ
ʜ
ʦ
ʩ
ʥ
ʘ
ʙ
ʞ
ʝ
ʥ
ʠ
ʷ
,
 
ʚ
 

ʦ
ʙ
ʱ
ʝ
ʡ
 
ʯ
ʠ
ʩ
ʣ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʩ
ʢ
ʦ
ʛ
ʦ
 
ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ

 

ˉ
3
4
.
 
ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʮ
ʝ
ʥ
ʪ
ʨ
ʦ
ʚ
 
ʧ
ʨ
ʠ
ʪ
ʷ
ʞ
ʝ
ʥ
ʠ
ʷ
 
ʜ
ʣ
ʷ
 

ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ

 

ˉ
3
5
.
 
ɼ
ʦ
ʣ
ʷ
 
ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
,
 
ʨ
ʘ
ʙ
ʦ
ʪ
ʘ
ʶ
ʱ
ʝ
ʛ
ʦ
 
ʚ
 

ʥ
ʝ
ʧ
ʨ
ʦ
ʠ
ʟ
ʚ
ʦ
ʜ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʤ
 
ʩ
ʝ
ʢ
ʪ
ʦ
ʨ
ʝ
 
ʵ
ʢ
ʦ
ʥ
ʦ
ʤ
ʠ
ʢ
ʠ
,
 
ʚ
 

ʦ
ʙ
ʱ
ʝ
ʡ
 
ʯ
ʠ
ʩ
ʣ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʩ
ʢ
ʦ
ʛ
ʦ
 
ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
 

(%
) 

ˉ
3
6
.
 
ɼ

ʦ
ʣ
ʷ
 
ʞ
ʠ
ʪ
ʝ
ʣ
ʝ
ʡ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʘ
 
ʚ
 
ʚ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
ʝ
 
ʩ
ʪ
ʘ
ʨ
ʰ
ʝ
 

1
4
 
ʣ
ʝ
ʪ
,
 
ʠ
ʤ
ʝ
ʶ
ʱ
ʠ
ʭ
 
ʚ
ʦ
ʟ
ʤ
ʦ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
 
ʫ
ʯ
ʘ
ʩ
ʪ
ʚ
ʦ
ʚ
ʘ
ʪ
ʴ
 
ʚ
 

ʧ
ʨ
ʠ
ʥ
ʷ
ʪ
ʠ
ʠ
 
ʨ
ʝ
ʰ
ʝ
ʥ
ʠ
ʡ
 
ʧ
ʦ
 
ʚ
ʦ
ʧ
ʨ
ʦ
ʩ
ʘ
ʤ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʩ
ʢ
ʦ
ʛ
ʦ
 

ʨ
ʘ
ʟ
ʚ
ʠ
ʪ
ʠ
ʷ
 
ʩ
 
ʠ
ʩ
ʧ
ʦ
ʣ
ʴ
ʟ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ
ʤ
 
ʮ
ʠ
ʬ
ʨ
ʦ
ʚ
ʳ
ʭ
 

ʪ
ʝ
ʭ
ʥ
ʦ
ʣ
ʦ
ʛ
ʠ
ʡ
,
 
ʚ
 
ʦ
ʙ
ʱ
ʝ
ʡ
 
ʯ
ʠ
ʩ
ʣ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ
 
ʛ
ʦ
ʨ
ʦ
ʜ
ʩ

-

ʢ
ʦ
ʛ
ʦ
 
ʥ
ʘ
ʩ
ʝ
ʣ
ʝ
ʥ
ʠ
ʷ
 
ʚ
 
ʚ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
ʝ
 
ʩ
ʪ
ʘ
ʨ
ʰ
ʝ
 
1
4
 
ʣ
ʝ
ʪ
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ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʠʥʜʝʢʩʝ ʛʦʨʦʜʘ: ʩʦʩʪʦʷʥʠʝ, ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʨʘʟʚʠʪʦʩʪʴ ʠʥʞʝʥʝʨʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʨʘʙʦʪʘ ʩʠʩʪʝʤʳ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ; ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʥʘʩʝʣʝʥʠʷ; ʜʦʩʪʫʧʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʤʘʣʦʤʦʙʠʣʴʥʳʭ 

ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ; ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʪʝʨʨʠʪʦʨʠʠ; ʜʦʩʪʫʧʥʦʩʪʴ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʨʘʟʚʠʪʦʩʪʴ ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦ-ʜʝʣʦʚʳʭ ʟʦʥ; ʨʘʟʚʠʪʦʩʪʴ ʢʫʣʴʪʫʨʥʦ-ʜʦʩʫʛʦʚʦʡ ʠ ʩʧʦʨʪʠʚʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ; 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʞʠʟʥʴ ʛʦʨʦʜʘ. 

ʆʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʧʨʦʞʠʚʘʥʠʷ, ʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʦʪʜʝʣʴʥʦ ʧʦʥʷʪʠʝ 

çʢʦʤʬʦʨʪè: 

Å 1) ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʳʪʦʚʳʭ ʫʜʦʙʩʪʚ; 2) ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʜʦʚʣʝʪ-

ʚʦʨʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʪ.ʧ.; [1] 

Å (ʘʥʛʣ. comfort), ʙʳʪʦʚʳʝ ʫʜʦʙʩʪʚʘ; ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʩʪʴ ʠ ʫʶʪ ʞʠʣʠʱ, 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʨʝʜʩʪʚ ʩʦʦʙʱʝʥʠʷ ʠ ʪ. ʧ. ɺ ʧʝʨʝʥʦʩʥʦʤ ʩʤʳʩʣʝ: 

ʜʫʰʝʚʥʳʡ ʢʦʤʬʦʨʪ ï ʩʦʩʪʦʷʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʦʢʦʡʩʪʚʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʣʘʜʘ ʩ 

ʩʦʙʦʡ ʠ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ; [6] 

Å ʫʩʣʦʚʠʷ ʞʠʟʥʠ, ʧʨʝʙʳʚʘʥʠʷ, ʦʙʩʪʘʥʦʚʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʜʦʙʩʪʚʦ, 

ʩʧʦʢʦʡʩʪʚʠʝ ʠ ʫʶʪ; [3] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤʬʦʨʪ ʧʦʥʷʪʠʝ ʤʥʦʛʦʛʨʘʥʥʦʝ, ʦʪʚʝʯʘʶʱʝʝ ʥʝ ʪʦʣʴʢʦ ʟʘ 

ʙʳʪʦʚʳʝ ʫʜʦʙʩʪʚʘ, ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʩʪʴ (ʥʘ ʯʪʦ ʙʳʣ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʚ ʨʘʩʩʤʦʪ-

ʨʝʥʥʦʡ ʤʝʪʦʜʠʢʝ), ʥʦ ʠ ʟʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʯʪʦ ʥʠʢʘʢ ʥʝ ʦʪʨʘʞʝʥʦ ʚ 

ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʠʥʩʪʨʫʤʝʥʪʝ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʤ ʦʙʲʝʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʫʙʲʝʢʪʠʚʥʫʶ 

ʦʮʝʥʢʫ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʝʸ ʞʠʪʝʣʷʤʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɽʬʨʝʤʦʚʘ ʊ. ʌ. ʅʦʚʳʡ ʩʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ. ʊʦʣʢʦʚʦ-

ʩʣʦʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ. ɺ 2 ʪ. ʊ. 1 / ʊ. ʌ. ɽʬʨʝʤʦʚʘ. ï ʄ. : ʈʫʩʩʢʠʡ ʷʟʳʢ, 2000. ï 

1222 ʩ. 

2. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ : ʨʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 23.03.2019 ˉ 

510-ʨ. ï URL: http://government.ru/docs/36153/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.06.2020). 

3. ʆʞʝʛʦʚ ʉ. ʀ. ʊʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ / ʉ. ʀ. ʆʞʝʛʦʚ, ʅ. ʖ. 

ʐʚʝʜʦʚʘ. ï 4-ʝ ʠʟʜ., ʜʦʧ. ï ʄ.: ɸʟʙʫʢʦʚʥʠʢ, 2000. ï 940 ʩ. 

4. ʇʘʩʧʦʨʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɾʠʣʴʝ ʠ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘè : ʫʪʚ. 

ʧʨʦʪʦʢʦʣʦʤ ʟʘʩʝʜʘʥʠʷ ʧʨʝʟʠʜʠʫʤʘ ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ ʦʪ 

24.12.2018. ï URL: https://www.minstroyrf.ru/trades/natsionalnye-proekty/ 

natsionalnyy-proekt-zhilye-i-gorodskaya-sreda/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.06.2020). 

https://www.minstroyrf.ru/trades/natsionalnye-proekty/


14 

5. ʇʘʩʧʦʨʪ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʦʝʢʪʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ: ʫʪʚ. ʧʨʦʪʦʢʦʣʦʤ ʟʘʩʝʜʘʥʠʷ ʧʨʝʟʠʜʠʫʤʘ ʉʦʚʝʪʘ ʧʨʠ 

ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʧʨʦʝʢʪʘʤ ʦʪ 18.04.2018. ï URL: https://www.minstroyrf.ru/docs/ 

14194/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.06.2020). 

6. ʉʦʚʨʝʤʝʥʥʳʡ ʪʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ. ï URL: https://classes.ru/all-

russian/russian-dictionary-encycl.htm (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.07.2020). 

 

 

 ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 
ʋɼʂ 58.006 

DOI 10.37539/VT186.2020.62.69.007 

 

ɸʙʘʧʦʣʦʚʘ ʀʨʠʥʘ ʀʚʘʥʦʚʥʘ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Abapolova Irina Ivanovna, VSMU named after N.N. Burdenko, Voronezh 

 

ʇʘʰʢʦʚ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, ʧʨʦʬ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʙʠʦʣʦʛʠʠ 

ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Pashkov Alexander Nikolaevich, VSMU named after N.N. Burdenko, Voronezh 

 

ʂʘʨʪʘʰʦʚʘ ʅʘʪʘʣʠʷ ʄʠʭʘʡʣʦʚʥʘ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, 

ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Kartashova Natalia Mikhailovna, VSMU named after N.N. Burdenko, Voronezh 

 

ʏʝʧʨʘʩʦʚʘ ɸʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, 

ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Cheprasova Anna Alexandrovna, VSMU named after N.N. Burdenko, Voronezh 

 

ʇʘʨʬʝʥʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, 

ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Parfenova Natalya Vladimirovna, VSMU named after N.N. Burdenko, Voronezh 

 

ʃɽʂɸʈʉʊɺɽʅʅʓɽ ʈɸʉʊɽʅʀʗ, ʆʂɸɿʓɺɸʖʑɽɽ 

ʇʈʆʊʀɺʆʂɸʐʃɽɺʆɽ ʀ ʆʊʍɸʈʂʀɺɸʖʑɽɽ ɼɽʁʉʊɺʀɽ, 

ʇʈʆʀɿʈɸʉʊɸʖʑʀɽ ʅɸ ʋʏɸʉʊʂɽ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ 

ɺɻʄʋ ʀʄ. ʅ.ʅ. ɹʋʈɼɽʅʂʆ 

MEDICINAL PLANTS WITH ANTITUSSIVE AND EXPEC TORANT 

EFFECT GROWING IN THE GARDEN OF MEDICINAL PLANTS  

OF BURDENKO STATE MEDICAL UNIVERSITY  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʚʠʜʳ ʢʦʣʣʝʢʮʠʠ ʫʯʘʩʪʢʘ ʣʝʢʘʨʩʪ-

ʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʦʪʠʚʦʢʘʰʣʝʚʳʤ ʠ 

ʦʪʭʘʨʢʠʚʘʶʱʠʤ ʵʬʬʝʢʪʦʤ. ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʠ ʠ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʣʝʯʝʙʥʳʝ ʩʚʦʡʩʪʚʘ. 
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Abstract:  this article describes the types of medicinal plants collection of 

VSMU named after N. N. Burdenko, which have antitussive and expectorant effect. 

Information about their habitat and growing conditions, as well as their medicinal 

properties has been represented. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʦʪʭʘʨʢʠʚʘʶʱʠʝ ʠ ʧʨʦʪʠʚʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

Keywords: medicinal plants, expectorant and antiinflammatory properties. 
 

ɺ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʣʶʜʠ ʯʘʩʪʦ ʩʪʨʘʜʘʶʪ ʙʨʦʥʭʦʣʝʛʦʯʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʪʘʢ ʢʘʢ ʛʦʨʦʜʩʢʦʡ ʚʦʟʜʫʭ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʦʨʘʞʘʶʱʠʭ ʦʨʛʘʥʳ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʀ 

ʚʦʪ ʪʫʪ ʭʦʪʝʣʦʩʴ ʙʳ ʚʩʧʦʤʥʠʪʴ ʦ ʪʝʭ ʨʘʩʪʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʧʨʠ ʣʝʯʝʥʠʠ ʜʘʥʥʳʭ ʙʦʣʝʟʥʝʡ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ 

ʦʪʭʘʨʢʠʚʘʶʱʠʤ ʠ ʧʨʦʪʠʚʦʢʘʰʣʝʚʳʤ ʵʬʬʝʢʪʦʤ, ʧʦʤʦʛʘʶʪ ʩʥʠʟʠʪʴ ʚʷʟʢʦʩʪʴ 

ʤʦʢʨʦʪʳ, ʦʙʣʝʛʯʘʷ ʝʝ ʦʪʜʝʣʝʥʠʝ; ʧʦʚʳʩʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʨʝʩʥʠʪʯʘʪʦʛʦ ʵʧʠʪʝʣʠʷ 

ʪʨʘʭʝʦʙʨʦʥʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʫʣʫʯʰʘʷ ʜʨʝʥʘʞ ʙʨʦʥʭʦʚ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʛʘʟʦʦʙʤʝʥʘ ʠ ʚʳʚʝʜʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ. 

ʅʘ ʫʯʘʩʪʢʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ ʢʫʣʴʪʠʚʠ-

ʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʦʪʭʘʨʢʠʚʘʶʱʠʤ ʠ ʧʨʦʪʠʚʦʢʘʰʣʝʚʳʤ 

ʜʝʡʩʪʚʠʝʤ: ʜʝʚʷʩʠʣ ʚʳʩʦʢʠʡ, ʜʫʰʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʤʘʪʴ-ʠ-ʤʘʯʝʭʘ, ʧʦʜʦ-

ʨʦʞʥʠʢ ʙʦʣʴʰʦʡ, ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʬʠʘʣʢʘ ʪʨʝʭʮʚʝʪʥʘʷ[1]. 

Inula helenium L. ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Asteraceae, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʶʛʝ ʈʦʩʩʠʠ ʠ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʘʚʢʘʟʘ, ʉʨʝʜʥʝʡ ɸʟʠʠ, ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʋʢʨʘʠʥʳ. ʏʘʩʪʦ ʜʘʥʥʳʡ ʚʠʜ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʣʫʛʘʭ, ʧʦʣʷʭ, ʧʦ ʦʧʫʰʢʘʤ ʣʠʩʪʚʝʥʥʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ, 

ʙʝʨʝʛʘʤ ʨʝʢ ʠ ʦʟʝʨ, ʚ ʤʝʩʪʘʭ ʚʳʭʦʜʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɼʝʚʷʩʠʣ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʣʝʪʥʠʤ ʨʘʩʪʝʥʠʝʤ, ʜʦʩʪʠʛʘʶʱʠʤ 1,8 ʤʝʪʨʘ ʚʳʩʦʪʳ. ʉʪʝʙʣʠ ʫ ʥʝʛʦ 

ʤʘʣʦʚʝʪʚʠʩʪʳʝ, ʩ ʙʦʨʦʟʜʢʘʤʠ ʠ ʩ ʢʦʨʦʪʢʠʤ ʦʧʫʰʝʥʠʝʤ. ʃʠʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʯʝʨʝʜʥʦʝ, ʣʠʩʪʴʷ ʢʨʫʧʥʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʦʵʣʣʠʧʪʠʯʝʩʢʠʝ, ʦʧʫʰʝʥʥʳʝ. ʉʦʮʚʝʪʠʷ 

ʩʦʩʪʦʷʪ ʠʟ ʢʨʘʝʚʳʭ ʣʦʞʥʦʷʟʳʯʢʦʚʳʭ ʮʚʝʪʢʦʚ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʠ ʩʨʝʜʠʥʥʳʭ 

ʪʨʫʙʯʘʪʳʭ ʮʚʝʪʢʦʚ. ʇʣʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʪʳʨʝʭʛʨʘʥʥʦʡ ʩʝʤʷʥʢʦʡ ʩ ʭʦʭʦʣʢʦʤ. 

ʇʦʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʨʥʝʚʠʱʝʤ ʠ ʧʨʠʜʘʪʦʯʥʳʤʠ ʢʦʨʥʷʤʠ, 

ʩʦʜʝʨʞʘʪ ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʃʝʢʘʨʩʪ-

ʚʝʥʥʦʝ ʩʳʨʴʝ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʧʦʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʦʙʣʘʜʘʝʪ 

ʦʪʭʘʨʢʠʚʘʶʱʠʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ ʩʦʛʨʝʚʘʶʱʠʤ ʩʚʦʡʩʪʚʘʤʠ. ɼʣʷ 

ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʚʘʨ ʠ ʩʠʨʦʧ, ʧʦʣʫ-

ʯʝʥʥʳʝ ʠʟ ʜʘʥʥʦʛʦ ʨʘʩʪʝʥʠʷ. 

Origanum vulgare L. ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʝʤʝʡʩʪʚʘ Lamiaceae. ʕʪʦ 

ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʩ ʤʘʣʦʚʝʪʚʠʩʪʳʤʠ, ʦʧʫʰʝʥʥʳʤʠ ʯʝʪʳʨʝʭ-

ʛʨʘʥʥʳʤʠ ʩʪʝʙʣʷʤʠ ʠ ʩʫʧʨʦʪʠʚʥʳʤ ʣʠʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ. ʃʠʩʪʴʷ ʢʦʨʦʪʢʦ-

ʯʝʨʝʰʢʦʚʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʳʝ ʠʣʠ ʤʝʣʢʦʟʫʙʯʘʪʳʝ. 

ʎʚʝʪʢʠ ʜʫʰʠʮʳ ʣʠʣʦʚʦ-ʨʦʟʦʚʳʝ, ʤʝʣʢʠʝ, ʩ ʜʚʫʛʫʙʳʤ ʚʝʥʯʠʢʦʤ, ʩʦʙʨʘʥʳ ʚ 

ʤʝʪʝʣʴʯʘʪʦ-ʱʠʪʢʦʚʠʜʥʳʡ ʪʠʨʩ. ʇʣʦʜ ï ʮʝʥʦʙʠʡ. ɼʫʰʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʥʘ ʂʘʚʢʘʟʝ, ʚ ɿʘʧʘʜʥʦʡ ʠ 

ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ, ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʝ. ɼʘʥʥʳʡ ʚʠʜ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ 

ʙʝʨʝʟʥʷʢʘʭ, ʥʘ ʣʫʛʘʭ ʠ ʧʦʣʷʥʘʭ, ʘ ʪʘʢʞʝ ʚʳʨʫʙʢʘʭ ʚ ʜʫʙʦʚʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, 



16 

ʚ ʟʘʨʦʩʣʷʭ ʢʫʩʪʦʚ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ ʩʦʜʝʨʞʠʪ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʞʠʨʥʳʝ 

ʤʘʩʣʘ, ʬʝʥʦʣʳ, ʪʠʤʦʣ, ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʊʨʘʚʘ 

ʜʫʰʠʮʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʛʨʫʜʥʳʭ ʠ ʧʦʪʦʛʦʥʥʳʭ ʩʙʦʨʦʚ. 

Tussilago farfara L. ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ Asteraceae, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʭʘʨʘʢʪʝʨʥʦ ʩʥʘʯʘʣʘ ʮʚʝʪʝʥʠʝ, ʘ ʧʦʪʦʤ ʨʘʟʚʠʪʠʝ ʣʠʩʪʴʝʚ. ʊʨʫʙʯʘʪʳʝ ʠ 

ʣʦʞʥʦʷʟʳʯʢʦʚʳʝ ʮʚʝʪʢʠ ʟʦʣʦʪʠʩʪʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʩʦʙʨʘʥʳ ʚ ʦʜʠʥʦʯʥʳʝ 

ʢʦʨʟʠʥʢʠ. ʇʣʦʜ ï ʩʝʤʷʥʢʘ ʩ ʣʝʪʫʯʢʦʡ. ʆʢʨʫʛʣʦ-ʩʝʨʜʮʝʚʠʜʥʳʝ ʜʣʠʥʥʦ-

ʯʝʨʝʰʢʦʚʳʝ ʣʠʩʪʴʷ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ ʩʦʙʨʘʥʳ ʚ ʧʨʠʢʦʨʥʝʚʫʶ ʨʦʟʝʪʢʫ. ʄʘʪʴ-ʠ-

ʤʘʯʝʭʘ ʜʦʚʦʣʴʥʦ ʦʙʳʢʥʦʚʝʥʥʘ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʘ 

ʪʘʢʞʝ ʚ ʉʠʙʠʨʠ ʠ ʥʘ ʂʘʚʢʘʟʝ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ ʠ ʨʫʯʴʝʚ, ʚ 

ʩʳʨʦʚʘʪʳʭ ʦʚʨʘʛʘʭ, ʚʜʦʣʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʠʥʦʛʜʘ ʦʙʨʘʟʫʷ ʛʫʩʪʳʝ 

ʟʘʨʦʩʣʠ. ʃʠʩʪʴʷ ʠ ʩʦʮʚʝʪʠʷ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ ʩʦʜʝʨʞʘʪ ʛʦʨʴʢʠʝ ʛʣʠʢʦʟʠʜʳ, 

ʧʦʣʠʩʘʭʘʨʠʜʳ, ʢʘʨʦʪʠʥʦʠʜʳ, ʪʨʠʪʝʨʧʝʥʦʚʳʝ ʩʘʧʦʥʠʥʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, 

ʩʪʝʨʦʣʳ, ʬʣʘʚʦʥʦʠʜʳ, ʘ ʪʘʢʞʝ ʩʣʝʜʳ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ. ɺ 

ʤʝʜʠʮʠʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʩʪʦʡ ʪʨʘʚʳ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ, ʦʢʘʟʳʚʘʶʱʠʡ ʦʪʭʘʨʢʠ-

ʚʘʶʱʝʝ, ʩʣʘʙʦʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. ʏʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʢʦʤʧʣʝʢʩʥʦʤ ʣʝʯʝʥʠʠ ʙʨʦʥʭʠʪʦʚ, ʣʘʨʠʥʛʠʪʦʚ, ʧʥʝʚʤʦʥʠʡ, ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ 

ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ʇʨʝʧʘʨʘʪʳ ʠʟ ʪʨʘʚʳ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ, 

ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʠʟʠ, ʦʢʘʟʳʚʘʶʪ ʦʙʚʦʣʘʢʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʩʣʠʟʠʩʪʳʝ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ, ʧʨʝʜʦʭʨʘʥʷʷ ʠʭ ʦʪ ʨʘʟʜʨʘʞʝʥʠʷ. 

Plantago major L. ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Plantaginaceae, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʜʦʩʪʠʛʘʶʱʝʝ ʚ ʚʳʩʦʪʫ 15-45 ʩʤ. ɼʣʷ 

ʧʦʜʦʨʦʞʥʠʢʘ ʭʘʨʘʢʪʝʨʥʳ ʙʝʟʣʠʩʪʥʳʝ ʥʝ ʚʝʪʚʠʩʪʳʝ ʩʪʝʙʣʠ, ʥʘ ʚʝʨʭʫʰʢʝ 

ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʢʦʣʦʩʦʚʠʜʥʳʝ ʩʦʮʚʝʪʠʷ. ʇʣʦʜ ï ʤʥʦʛʦʩʝʤʷʥʥʘʷ ʢʦʨʦʙʦʯʢʘ. 

ʃʠʩʪʴʷ ʯʝʨʝʰʢʦʚʳʝ, ʮʝʣʴʥʦʢʨʘʡʥʠʝ, ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʝ ʩ ʜʫʛʦʚʠʜʥʳʤ 

ʞʠʣʢʦʚʘʥʠʝʤ, ʦʙʨʘʟʫʶʱʠʝ ʧʨʠʢʦʨʥʝʚʫʶ ʨʦʟʝʪʢʫ. ʇʦʜʦʨʦʞʥʠʢ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʌ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚʜʦʣʴ ʜʦʨʦʞʝʢ, ʥʘ ʧʦʣʷʭ, ʦʛʦʨʦʜʘʭ, ʧʦ 

ʣʝʩʥʳʤ ʦʧʫʰʢʘʤ, ʥʘ ʣʫʛʘʭ. ʃʠʩʪʴʷ ʨʘʩʪʝʥʠʷ ʩʦʜʝʨʞʘʪ ʛʣʠʢʦʟʠʜ ʘʫʢʫʙʠʥ, 

ʛʦʨʴʢʠʝ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʢʘʨʦʪʠʥ, ʚʠʪʘʤʠʥ ʂ, 

ʚʠʪʘʤʠʥ U, ʬʣʘʚʦʥʦʠʜʳ, ʤʘʥʥʠʪ, ʩʦʨʙʠʪ, ʣʠʤʦʥʥʫʶ ʠ ʦʣʝʘʥʦʣʦʚʫʶ ʢʠʩʣʦʪʳ. 

ɺʩʝ ʨʘʩʪʝʥʠʝ ʩʦʜʝʨʞʠʪ ʩʣʠʟʴ, ʚ ʩʝʤʝʥʘʭ ʤʥʦʛʦ ʩʣʠʟʠ ʠ ʞʠʨʥʳʭ ʤʘʩʝʣ. 

ʇʦʜʦʨʦʞʥʠʢ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, ʦʪʭʘʨʢʠʚʘʶʱʠʤʠ, ʤʷʛʯʠ-

ʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʞʠʞʝʥʠʶ ʤʦʢʨʦʪʳ. ɺ ʤʝʜʠʮʠʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʩʪʦʡ ʠ ʞʠʜʢʠʡ ʵʢʩʪʨʘʢʪ ʣʠʩʪʴʝʚ ʧʦʜʦʨʦʞʥʠʢʘ. 

Viola tricolor L. ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ Violaceae. ʕʪʦ ʦʜʥʦ- ʠʣʠ 

ʜʚʫʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʜʦʩʪʠʛʘʶʱʝʝ 20-30 ʩʤ ʚ ʚʳʩʦʪʫ. ʉʪʝʙʣʠ ʫ 

ʬʠʘʣʢʠ ʨʝʙʨʠʩʪʳʝ, ʧʨʷʤʦʩʪʦʷʯʠʝ ʠʣʠ ʧʨʠʧʦʜʥʠʤʘʶʱʠʝʩʷ. ʃʠʩʪʴʷ ʧʨʦʩʪʳʝ, 

ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʝ, ʯʝʨʝʰʢʦʚʳʝ ʩ ʧʨʠʣʠʩʪʥʠʢʘʤʠ, ʣʠʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ 

ʦʯʝʨʝʜʥʦʝ. ʎʚʝʪʢʠ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʜʠʥʦʯʥʳʝ, ʟʠʛʦʤʦʨʬʥʳʝ. ɺʝʥʯʠʢ ʨʘʟʥʦ-

ʮʚʝʪʥʳʡ, ʦʢʨʘʰʝʥ ʚ ʬʠʦʣʝʪʦʚʳʡ, ʞʝʣʪʳʡ ʠʣʠ ʙʝʣʳʡ ʮʚʝʪ. ʇʣʦʜ ï ʢʦʨʦʙʦʯʢʘ. 

ʌʠʘʣʢʘ ʪʨʝʭʮʚʝʪʥʘʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʦʣʷʭ, ʩʫʭʠʭ ʣʫʛʘʭ, ʦʧʫʰʢʘʭ ʠ ʧʦʣʷʥʘʭ, 

ʩʨʝʜʠ ʟʘʨʦʩʣʝʡ ʢʫʩʪʘʨʥʠʢʦʚ. ʊʨʘʚʘ ʬʠʘʣʢʠ ʩʦʜʝʨʞʠʪ ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, 

ʘʥʪʦʮʠʘʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʢʘʨʦʪʠʥʦʠʜʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ, 

ʩʘʧʦʥʠʥʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʅʘʩʪʦʡ ʪʨʘʚʳ ʬʠʘʣʢʠ ʪʨʝʭʮʚʝʪʥʦʡ ʦʙʣʘʜʘʝʪ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʘ ʪʘʢʞʝ ʨʘʟʞʠʞʘʶʱʠʤ ʤʦʢʨʦʪʫ ʜʝʡʩʪʚʠʝʤ. 
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Pinus sylvestris L. ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ Pinaceae, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʝʯʥʦʟʝʣʝʥʦʝ ʜʝʨʝʚʦ ʚʳʩʦʪʦʡ ʜʦ 40 ʤ. ʍʚʦʷ ʠʛʣʦʚʠʜʥʘʷ, ʛʣʘʜʢʘʷ, ʩʠʟʦ-ʟʝʣʝʥʘʷ, 

ʨʘʩʪʝʪ ʧʦʧʘʨʥʦ. ʄʫʞʩʢʠʝ ʰʠʰʢʠ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʫ ʦʩʥʦʚʘʥʠʷ ʤʦʣʦʜʳʭ 

ʧʦʙʝʛʦʚ, ʘ ʞʝʥʩʢʠʝ ï ʥʘ ʢʦʥʮʘʭ ʧʦʙʝʛʦʚ. ʉʝʤʝʥʘ ʢʨʳʣʘʪʳʝ. ɼʘʥʥʳʡ ʚʠʜ ʦʯʝʥʴ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʣʝʩʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʘʭ ʈʦʩʩʠʠ. ʆʙʨʘʟʫʝʪ ʩʦʩʥʦʚʳʝ 

ʣʝʩʘ ʠʣʠ ʨʘʩʪʝʪ ʚ ʩʤʝʰʘʥʥʳʭ ʣʝʩʘʭ [2]. ʇʦʯʢʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʩʤʦʣ, ʢʨʘʭʤʘʣʘ, ʜʫʙʠʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʍʚʦʷ ʩʦʜʝʨʞʠʪ ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ, ʢʘʨʦʪʠʥ, 

ʧʘʥʪʦʪʝʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʘʥʪʦʮʠʘʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʘʣʢʘʣʦʠʜʳ. ɼʣʷ ʣʝʯʝʥʠʷ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʚʘʨʳ 

ʧʦʯʝʢ ʩʦʩʥʳ. ʄʘʩʣʦ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʪʘʢʦʛʦ 

ʧʨʝʧʘʨʘʪʘ, ʢʘʢ ʧʠʥʦʩʦʣ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʨʳʭ ʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʥʦʩʘ, 

ʥʦʩʦʛʣʦʪʢʠ, ʪʨʘʭʝʠ ʠ ʙʨʦʥʭʦʚ. 

ʀʟʫʯʝʥʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʤʠ ʠʣʠ ʠʩʯʝʟʘʶʱʠʤʠ 

ʚʠʜʘʤʠ, ʥʦ ʚʩʝ-ʪʘʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʪʨʫʜʥʦ ʩ ʥʠʤʠ ʚʩʪʨʝʪʠʪʴʩʷ. ʇʦʵʪʦʤʫ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ 

ʠʛʨʘʝʪ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʜʣʷ 

ʙʫʜʫʱʠʭ ʧʨʦʚʠʟʦʨʦʚ, ʪʘʢ ʢʘʢ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʳʨʴʝ, ʥʦ ʠ 

ʧʨʦʠʟʚʦʜʷʱʠʝ ʝʛʦ ʨʘʩʪʝʥʠʷ, ʠʭ ʘʥʘʪʦʤʠʶ ʠ ʤʦʨʬʦʣʦʛʠʶ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ 6 ʚʠʜʦʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ 

ʩʘʜʫ ɺɻʄʋ ʠʤ ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʢʘʰʣʝʚʳʤ ʠ 

ʦʪʭʘʨʢʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ʇʷʪʴ ʚʠʜʦʚ ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʤ, ʘ 

ʦʜʠʥ ï ʢ ʛʦʣʦʩʝʤʝʥʥʳʤ ʨʘʩʪʝʥʠʷʤ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʨʘʩʪʝʥʠʷ ʩʦʜʝʨʞʘʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ [4]. 
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ʋɼʂ 58.006 

ɻʨʘʯʝʚʘ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Gracheva Elena Sergeevna, VSMU named after N.N. Burdenko, Voronezh 

 

ʇʘʰʢʦʚ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, 

ʧʨʦʬ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʙʠʦʣʦʛʠʠ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Pashkov Alexander Nikolaevich, VSMU named after N.N. Burdenko, Voronezh 

 

ʂʘʨʪʘʰʦʚʘ ʅʘʪʘʣʠʷ ʄʠʭʘʡʣʦʚʥʘ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Kartashova Natalia Mikhailovna, VSMU named after N.N. Burdenko, Voronezh 

 

ʏʝʧʨʘʩʦʚʘ ɸʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Cheprasova Anna Alexandrovna, VSMU named after N.N. Burdenko, Voronezh 

 

ʇʘʨʬʝʥʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Parfenova Natalya Vladimirovna, VSMU named after N.N. Burdenko, Voronezh 

 

ʌʋʅɻʀʎʀɼʅʓɽ ʉɺʆʁʉʊɺɸ ʅɽʂʆʊʆʈʓʍ ɺʀɼʆɺ ʈɸʉʊɽʅʀʁ, 

ʇʈʆʀɿʈɸʉʊɸʖʑʀʍ ɺ ɹʆʊɸʅʀʏɽʉʂʆʄ  

ʉɸɼʋ ɻʄʋ ʀʄ. ʅ.ʅ. ɹʋʈɼɽʅʂʆ 

FUNGICIDAL PROPERTIES OF SOME PLANT SPECIES GROWING  

IN THE BOTANICAL GARDEN  

OF VSMU NAMED AFTER N.N. BURDENKO  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʬʫʥʛʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʷʪʠ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ 

ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ. ʀʟʫʯʝʥʥʳʝ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʘʤ ʘʩʪʨʦʚʳʝ ʠ 

ʛʫʙʦʮʚʝʪʥʳʝ. ʉ ʧʦʤʦʱʴʶ çʧʨʦʙʳ ʥʘ ʭʣʝʙʝè ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʬʫʥʛʠʮʠʜʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʚʠʜʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʘ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. 

Abstract: fungicidal properties of five medicinal plant species growing in the 

botanical garden of Burdenko VSMU have been determined. Studied species belong 

to Asteraceae and Labiatae families. Fungicidal activity of these species was 

determined by ñbread testò. According to the results of microscopy, the systematic 

affiliation of mold fungi was established. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʛʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ. 

Keywords: fungicidal properties, medicinal plants, botanical garden. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʦʙʠʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʧʨʦʛʨʝʩʩʘ, ʢʦʪʦʨʳʡ ʟʘʪʨʦʥʫʣ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʨʤʘʢʦʣʦʛʠʶ ʠ 

ʤʝʜʠʮʠʥʫ. ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘʤ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʛʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ɺɻʄʋ ʠʤ. ʅ.ʅ. 

ɹʫʨʜʝʥʢʦ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʦ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʘʭ ʥʘ 

ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʭʣʝʙʝ; ʚʳʷʚʣʝʥʠʝ, ʩʦʛʣʘʩʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʬʘʨʤʘʢʦʧʝʝ ʈʌ, ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʬʫʥʛʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ; 

ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʬʠʪʦʥʮʠʜʦʚ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘ-

ʶʱʠʭ ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ. 

ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 190 ʚʠʜʦʚ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ [5]. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʚʠʜʳ, ʦʙʣʘʜʘʶʱʠʝ, ʩʦʛʣʘʩʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʝ ʈʌ, ʧʨʦʪʠʚʦ-

ʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɼʘʥʥʳʝ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʘʤ Asteraceae ʠ 

Lamiaceae [2]. 

ʂ ʩʝʤʝʡʩʪʚʫ ʘʩʪʨʦʚʳʝ ʦʪʥʦʩʷʪʩʷ ʨʦʤʘʰʢʘ ʘʧʪʝʯʥʘʷ, ʯʝʨʝʜʘ ʪʨʝʭʨʘʟ-

ʜʝʣʴʥʘʷ, ʢʘʣʝʥʜʫʣʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ. 

Chamomillla recutita L. ï ʦʜʥʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʜʦʩʪʠʛʘʶʱʝʝ ʚ 

ʚʳʩʦʪʫ 15-40 ʩʤ. ʉʪʝʙʝʣʴ ʛʦʣʳʡ, ʚʝʪʚʠʩʪʳʡ; ʣʠʩʪʴʷ ʩʠʜʷʯʠʝ, ʧʝʨʠʩʪʦʨʘʩ-

ʩʝʯʸʥʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʦʯʝʨʝʜʥʦ. ʎʚʝʪʢʠ ʩʦʙʨʘʥʳ ʚ ʦʜʠʥʦʯʥʳʝ ʢʨʫʧʥʳʝ 

ʢʦʨʟʠʥʢʠ. ʂʦʨʟʠʥʢʠ ʩʦʩʪʦʷʪ ʠʟ ʥʘʨʫʞʥʳʭ ʙʝʣʳʭ ʣʦʞʥʦʷʟʳʯʢʦʚʳʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʪʨʫʙʯʘʪʳʭ ʞʸʣʪʳʭ ʮʚʝʪʢʦʚ. ɼʣʷ ʨʦʤʘʰʢʠ ʭʘʨʘʢʪʝʨʥʦ ʢʦʥʠʯʝʩʢʦʝ 

ʮʚʝʪʦʣʦʞʝ. ʇʣʦʜ ï ʩʝʤʷʥʢʘ. ʎʚʝʪʢʠ ʩʦʜʝʨʞʘʪ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʩʝʩʢʚʠʪʝʨʧʝʥʳ, 

ʢʘʜʠʥʝʥ, ʬʘʨʥʝʟʝʥ, ʙʠʟʘʙʦʣʦʣ, ʢʘʧʨʠʣʦʚʫʶ ʠ ʠʟʦʚʘʣʝʨʠʘʥʦʚʫʶ ʢʠʩʣʦʪʳ. 

ʆʩʥʦʚʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʜʝʡʩʪʚʠʝ: ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʦʝ, 

ʚʝʪʨʦʛʦʥʥʦʝ. 

Bidentis tripartitae L. ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʥʦʣʝʪʥʠʤ ʪʨʘʚʷʥʠʩʪʳʤ ʨʘʩʪʝʥʠʝʤ 

ʚʳʩʦʪʦʡ ʦʪ 15 ʜʦ 100 ʩʤ. ʉʪʝʙʣʠ ʫ ʯʝʨʝʜʳ ʢʨʫʛʣʳʝ, ʚʝʪʚʷʱʠʝʩʷ. ʃʠʩʪʦʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʩʫʧʨʦʪʠʚʥʦʝ, ʣʠʩʪʴʷ ʥʘ ʢʦʨʦʪʢʠʭ ʩʨʦʩʰʠʭʩʷ ʦʩʥʦʚʘʥʠʷʤʠ ʯʝʨʝʰʢʘʭ, 

ʩʨʝʜʠʥʥʳʝ ï ʪʨʝʭ-ʧʷʪʠʨʘʟʜʝʣʴʥʳʝ, ʚʝʨʭʫʰʝʯʥʳʝ ï ʮʝʣʴʥʳʝ, ʰʠʨʦʢʦʣʘʥʮʝʪʥʳʝ. 

ʉʦʮʚʝʪʠʷ ï ʢʦʨʟʠʥʢʠ ʠʟ ʪʨʫʙʯʘʪʳʭ ʞʝʣʪʳʭ ʮʚʝʪʢʦʚ. ʇʣʦʜ ï ʩʧʣʶʩʥʫʪʘʷ 

ʩʝʤʷʥʢʘ. ɺ ʪʨʘʚʝ ʯʝʨʝʜʳ ʪʨʝʭʨʘʟʜʝʣʴʥʦʡ ʩʦʜʝʨʞʘʪʩʷ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʬʣʘʚʦ-

ʥʦʠʜʳ, ʛʦʨʴʢʠʝ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʩʣʠʟʠ, ʢʘʨʦʪʠʥʳ, 

ʪʦʢʦʬʝʨʦʣʳ, ʢʫʤʘʨʠʥʳ, ʩʘʧʦʥʠʥʳ, ʩʪʝʨʦʠʜʳ, ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʨʘʟʣʠʯʥʳʝ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ʆʩʥʦʚʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʜʝʡʩʪʚʠʝ: ʧʨʦʪʠʚʦʘʣʣʝʨʛʠʯʝʩʢʦʝ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʧʦʪʦʛʦʥʥʦʝ ʠ ʤʦʯʝʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʠ ʧʨʦʩʪʫʜʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ. 

Calendula officinalis L. ï ʦʜʥʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʭʘʨʘʢʪʝʨʝʥ ʚʝʪʚʠʩʪʳʡ ʩʪʝʙʝʣʴ. ʃʠʩʪʴʷ ʦʯʝʨʝʜʥʳʝ, ʩʠʜʷʯʠʝ ʠʣʠ ʢʦʨʦʪʢʦ-

ʯʝʨʝʰʢʦʚʳʝ. ʉʦʮʚʝʪʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʨʟʠʥʢʘʤʠ ʞʝʣʪʦʛʦ ʠʣʠ ʦʨʘʥʞʝʚʦʛʦ 

ʮʚʝʪʘ. ʂʨʘʝʚʳʝ ʮʚʝʪʢʠ ʣʦʞʥʦʷʟʳʯʢʦʚʳʝ, ʚʥʫʪʨʝʥʥʠʝ ʪʨʫʙʯʘʪʳʝ. ʇʣʦʜ ï 

ʩʝʤʷʥʢʘ. ɺ ʮʚʝʪʢʘʭ ʩʦʜʝʨʞʘʪʩʷ ʢʘʨʦʪʠʥʦʠʜʳ, ʬʣʘʚʦʥʦʠʜʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ, 

ʧʦʣʠʬʝʥʦʣʳ, ʢʫʤʘʨʠʥʳ, ʩʤʦʣʳ, ʩʣʠʟʴ, ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʣʠʟʠ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ, ʩʣʝʜʳ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʥʝʢʦʪʦʨʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ʆʩʥʦʚʥʦʝ ʤʝʜʠ-

ʮʠʥʩʢʦʝ ʜʝʡʩʪʚʠʝ: ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʝ 

[2]. 
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ʇʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʝʤʝʡʩʪʚʘ ʷʩʥʦʪʢʦʚʳʝ ʷʚʣʷʶʪʩʷ ʰʘʣʬʝʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ 

ʠ ʜʫʰʠʮʘ ʦʙʳʢʥʦʚʝʥʥʘʷ. 

Salvia officinalis L. ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʤ ʚʳʩʦʪʦʡ 20-50 ʩʤ. 

ʉʪʝʙʝʣʴ ʯʝʪʳʨʝʭʛʨʘʥʥʳʡ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʪʨʘʚʷʥʠʩʪʳʡ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ï 

ʜʝʨʝʚʷʥʠʩʪʳʡ. ʃʠʩʪʴʷ ʧʨʦʩʪʳʝ, ʫʜʣʠʥʝʥʥʦ-ʣʘʥʮʝʪʦʚʠʜʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʫʧʨʦʪʠʚʥʦ. ʎʚʝʪʢʠ ʰʘʣʬʝʷ ʩʠʥʝ-ʬʠʦʣʝʪʦʚʳʝ, ʩʦʙʨʘʥʳ ʚ ʣʦʞʥʳʝ ʤʫʪʦʚʢʠ. 

ʇʣʦʜ ï ʮʝʥʦʙʠʡ, ʨʘʩʧʘʜʘʶʱʠʡʩʷ ʥʘ 4 ʯʘʩʪʠ. ʃʠʩʪʴʷ ʩʦʜʝʨʞʘʪ ʬʠʪʦʥʮʠʜʳ, 

ʬʣʘʚʦʥʦʠʜʳ, ʘʣʢʘʣʦʠʜʳ, ʛʦʨʝʯʠ, ʩʤʦʣʳ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʫʨʩʦʣʦʚʫʶ, ʦʣʝʘʥʦʚʫʶ ʠ ʭʣʦʨʦʛʝʥʦʚʫʶ ʢʠʩʣʦʪʳ, ʚʠʪʘʤʠʥ ʈ. ʀʟ ʩʝʤʷʥ ʚʳʜʝʣʝʥʦ 

ʞʠʨʥʦʝ ʤʘʩʣʦ. ɺ ʢʦʨʥʷʭ ʩʦʜʝʨʞʘʪʩʷ ʭʠʥʦʥʳ. ʆʩʥʦʚʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʜʝʡʩʪʚʠʝ: 

ʙʘʢʪʝʨʠʮʠʜʥʦʝ, ʚʷʞʫʱʝʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ [2]. 

Origanum vulgare L. ï ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ ʩ ʦʧʫʰʝʥʥʳʤ 

ʩʪʝʙʣʝʤ, ʜʦʩʪʠʛʘʝʪ ʚ ʚʳʩʦʪʫ 30-60 ʩʤ. ʃʠʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʩʫʧʨʦʪʠʚʥʦʝ. ʃʠʩʪʴʷ 

ʫʜʣʠʥʝʥʥʳʝ ʷʡʮʝʚʠʜʥʳʝ, ʯʝʨʝʰʢʦʚʳʝ. ʎʚʝʪʢʠ ʤʝʣʢʠʝ ʨʦʟʦʚʦ-ʧʫʨʧʫʨʥʳʝ ʩʦʙʨʘʥʳ 

ʚ ʱʠʪʢʦʚʠʜʥʫʶ ʤʝʪʝʣʢʫ. ʇʣʦʜ ï ʮʝʥʦʙʠʡ, ʨʘʩʧʘʜʘʶʱʠʡʩʷ ʥʘ 4 ʦʨʝʰʢʘ [3]. ʊʨʘʚʘ 

ʠ ʮʚʝʪʢʠ ʩʦʜʝʨʞʘʪ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʬʝʥʦʣʳ, ʪʠʤʦʣ, ʢʘʨʚʘʢʨʦʣ; ʩʝʩʢʚʠʪʝʨʧʝʥʳ, 

ʩʚʦʙʦʜʥʳʝ ʩʧʠʨʪʳ, ʛʝʨʘʥʠʣʘʮʝʪʘʪ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘʩʢʦʨʙʠʥʦʚʫʶ ʢʠʩʣʦʪʫ. 

ʆʩʥʦʚʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʜʝʡʩʪʚʠʝ: ʦʪʭʘʨʢʠʚʘʶʱʝʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ [6]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ 25 ʷʥʚʘʨʷ ʧʦ 8 ʬʝʚʨʘʣʷ 2020 ʛʦʜʘ ʚ 

ʦʜʠʥʘʢʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ ʠ ʫʚʣʘʞʥʝʥʠʷ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʥʘʙʣʶʜʝʥʠʝ, 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝ, ʦʧʠʩʘʥʠʝ ʠ ʬʦʪʦʩʲʝʤʢʘ ʦʙʲʝʢʪʦʚ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʛʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʙʳʣʦ ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

çʧʨʦʙʳ ʥʘ ʭʣʝʙʝè [4]. ɼʣʷ ʥʘʩʪʦʝʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠʦʙʨʝʪʝʥʥʦʝ ʚ ʘʧʪʝʢʝ ʩʫʭʦʝ 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ: ʮʚʝʪʢʠ ʨʦʤʘʰʢʠ ʠ ʪʨʘʚʫ ʯʝʨʝʜʳ (çʌʘʨʤʘʎʚʝʪè), ʮʚʝʪʢʠ 

ʥʦʛʦʪʢʦʚ (çʌʠʪʦʬʘʨʤè), ʣʠʩʪʴʷ ʰʘʣʬʝʷ ʠ ʪʨʘʚʫ ʜʫʰʠʮʳ (çɿʜʦʨʦʚʴʝè). ʅʘʩʪʦʠ 

ʠʟʛʦʪʦʚʣʝʥʳ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ. ɹʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʭʣʝʙʘ 

ʨʘʟʤʝʨʦʤ 1*1*5 ʩʤ. ʂʘʞʜʳʡ ʠʟ 5 ʢʫʩʢʦʚ ʭʣʝʙʘ ʧʦʤʝʱʘʣʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ 

ʚ ʥʘʩʪʦʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ, ʜʘʣʝʝ ʚ ʧʨʦʙʠʨʢʫ ʩ ʥʘʟʚʘʥʠʝʤ ʨʘʩʪʝʥʠʷ ʠ 

ʜʘʪʦʡ ʥʘʯʘʣʘ ʦʧʳʪʘ. ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʙʳʣ ʧʨʦʧʠʪʘʥ ʢʠʧʷʯʝʥʦʡ ʚʦʜʦʡ. 

ʇʨʦʙʠʨʢʠ ʟʘʢʨʳʚʘʣʠʩʴ ʚʘʪʦʡ ʠ ʧʦʤʝʱʘʣʠʩʴ ʚ ʰʪʘʪʠʚ, ʭʨʘʥʠʣʠʩʴ ʚ ʪʝʤʥʦʤ 

ʤʝʩʪʝ. ɽʞʝʜʥʝʚʥʦ ʚ 8.00 ʚ ʪʝʯʝʥʠʝ 2 ʥʝʜʝʣʴ ʧʨʦʠʟʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ 

ʭʘʨʘʢʪʝʨʘ ʨʦʩʪʘ ʛʨʠʙʥʳʭ ʢʦʣʦʥʠʡ, ʙʨʘʣʠ ʧʨʦʙʫ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ, 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ, ʜʝʣʘʷ ʟʘʤʝʪʢʠ ʠ ʬʦʪʦʛʨʘʬʠʨʫʷ ʩʦʩʪʦʷʥʠʝ ʦʙʨʘʟʮʦʚ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʚʳʷʚʠʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʠʢʨʦʩʢʦʧʠʨʦʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʛʨʠʙʦʚ: 

Mucor sp., Penicillium sp., Fusarium sp. [1]. ʗʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʠʮʝʣʠʷ ʧʣʝʩʥʝʚʳʭ 

ʛʨʠʙʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘ 3 ʩʫʪʢʠ. ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ï ʤʥʦʛʦ ʮʝʥʪʨʦʚ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʠʮʝʣʠʷ, ʢʦʪʦʨʳʡ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʧʦ ʚʩʝʤʫ ʦʙʨʘʟʮʫ. 

ɺ ʧʨʦʙʠʨʢʝ ʩ ʨʦʤʘʰʢʦʡ ï 2 ʩʨʝʜʥʠʭ ʮʝʥʪʨʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʤʝʶʱʠʝ ʥʝʙʦʣʴʰʦʡ 

ʨʘʜʠʫʩ. ɺ ʦʙʨʘʟʮʝ ʩ ʯʝʨʝʜʦʡ ï ʥʝʩʢʦʣʴʢʦ ʮʝʥʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʚʥʦʤʝʨʥʦ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʙʨʘʟʮʘ. ɺ ʧʨʦʙʠʨʢʝ ʩ ʢʘʣʝʥʜʫʣʦʡ ï ʥʝʩʢʦʣʴʢʦ ʮʝʥʪʨʦʚ, 

ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʦʙʨʘʟʮʫ, ʥʦ ʩʪʝʧʝʥʴ ʨʘʟʨʘʩʪʘʥʠʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ. ɺ ʦʙʨʘʟʮʝ ʩ ʰʘʣʬʝʝʤ ï 1 ʮʝʥʪʨ ʨʘʟʨʘʩʪʘʥʠʷ, ʜʠʘʤʝʪʨʦʤ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,7 ʩʤ. ɺ ʦʙʨʘʟʮʝ ʩ ʜʫʰʠʮʝʡ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʣʝʩʝʥʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ɺ ʧʝʨʚʳʝ ʜʥʠ ʦʙʥʘʨʫʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʠʙ ʚʠʜʘ 
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ʬʫʟʘʨʠʫʤ. ɺ ʩʣʝʜʫʶʱʠʝ ʜʥʠ ʧʨʦʠʩʭʦʜʠʣʠ ʧʨʦʮʝʩʩʳ ʩʧʦʨʦʥʦʰʝʥʠʷ ʬʫʟʘʨʠʫʤʘ 

ʠ ʧʦʷʚʣʝʥʠʝ ʤʠʮʝʣʠʷ ʤʫʢʦʨʘ ʠ ʧʝʥʠʮʠʣʣʘ. ʊʦʣʴʢʦ ʥʘ 7 ʜʝʥʴ ʦʧʳʪʘ ʧʦʷʚʠʣʘʩʴ 

ʧʣʝʩʝʥʴ ʥʘ ʦʙʨʘʟʮʝ ʩ ʜʫʰʠʮʝʡ, ʦʜʠʥ ʮʝʥʪʨ. ɺ ʵʪʦʪ ʜʝʥʴ ʚ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ 

ʫʞʝ ʯʝʪʢʦ ʚʳʷʚʣʷʣʠʩʴ 3 ʨʘʟʣʠʯʥʳʭ ʚʠʜʘ ʧʣʝʩʝʥʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʬʫʥʛʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ 

ʦʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʷʩʥʦʪʢʦʚʳʝ. ʉʘʤʦʝ ʩʠʣʴʥʦʝ 

ʬʫʥʛʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʚʳʨʘʞʝʥʦ ʫ Origanum vulgare L. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ʋɼʂ 58.006 

ʊʢʘʯʫʢ ʕʣʝʦʥʦʨʘ ʉʝʨʛʝʝʚʥʘ, 

ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Tkachuk Eleonora Sergeevna, VSMU named after N.N. Burdenko 
 

ʇʘʰʢʦʚ ɸʣʝʢʩʘʥʜʨ ʅʠʢʦʣʘʝʚʠʯ, 

ʧʨʦʬ., ʟʘʚ. ʢʘʬʝʜʨʦʡ ʙʠʦʣʦʛʠʠ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Pashkov Alexander Nikolaevich, VSMU named after N.N. Burdenko, Burdenko 
 

ʂʘʨʪʘʰʦʚʘ ʅʘʪʘʣʠʷ ʄʠʭʘʡʣʦʚʥʘ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Kartashova Natalia Mikhailovna, VSMU named after N.N. Burdenko, Burdenko 
 

ʏʝʧʨʘʩʦʚʘ ɸʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Cheprasova Anna Alexandrovna, VSMU named after N.N. Burdenko, Burdenko 
 

ʇʘʨʬʝʥʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʛ. ɺʦʨʦʥʝʞ 

Parfenova Natalya Vladimirovna, VSMU named after N.N. Burdenko, Burdenko 
 

ʃɽʂɸʈʉʊɺɽʅʅʓɽ ʈɸʉʊɽʅʀʗ ʉɽʄɽʁʉʊɺɸ ɸʉʊʈʆɺʓɽ, 

ʇʈʆʀɿʈɸʉʊɸʖʑʀɽ ɺ ɹʆʊɸʅʀʏɽʉʂʆʄ ʉɸɼʋ  

ɺɻʄʋ ʀʄ. ʅ.ʅ. ɹʋʈɼɽʅʂʆ 

MEDICINAL PLANTS OF THE ASTERACEAE FAMILY GROWING  

IN THE BOTANICAL GARDEN OF VSMU  
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʠʜʳ 

ʨʘʩʪʝʥʠʡ ʩʝʤʝʡʩʪʚʘ ɸʩʪʨʦʚʳʝ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ, ʩ 

ʧʦʤʦʱʴʶ ʛʝʨʙʘʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʝʥʳ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʷʚʠʣ ʩʧʝʮʠʬʠʢʫ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 

Abstract: some medicinal plant species of the Asteraceae family of VSMU 

botanical garden were studied in the course of the work. With the help of herbarium 

material their morphological features were determined. Analysis of literature sources 

revealed the specificity of their biochemical composition and pharmacological action. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʤʝʡʩʪʚʦ ɸʩʪʨʦʚʳʝ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʙʦʪʘʥʠ-

ʯʝʩʢʠʡ ʩʘʜ. 

Keywords: Asteraceae family, medicinal plants, botanical garden. 
 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ ï ʫʥʠʢʘʣʴʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʥʥʳʡ ʫʯʘʩʪʦʢ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʙʘʟʝ ʚʦʨʦʥʝʞʩʢʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 196 ʚʠʜʦʚ. ʆʜʥʠʤ ʠʟ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʷʚʣʷʝʪʩʷ ʩʝʤʝʡʩʪʚʦ ɸʩʪʨʦʚʳʝ ʠʣʠ ʉʣʦʞʥʦʮʚʝʪʥʳʝ (Asteraceae 

ʠʣʠ Compositae). ʅʝʢʦʪʦʨʳʝ ʠʟ ʝʛʦ ʜʚʘʜʮʘʪʠ ʰʝʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʥʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ. 

ʊʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Achillea millefolium L.) ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʦʜʩʝʤʝʡʩʪʚʫ ɸʩʪʨʦʚʳʝ (Asteroideae ʠʣʠ Tubuliflorae), ʨʦʜʫ ʊʳʩʷʯʝʣʠʩʪʥʠʢ 

(Achillea) ʠ ʷʚʣʷʝʪʩʷ ʦʬʠʮʠʘʣʴʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʘʩʪʝʥʠʝʤ, ʚʭʦʜʷʱʠʤ ʚ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʢʟʝʤʧʣʷʨʦʚ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ɺɻʄʋ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʵʪʦ ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ 

ʜʚʫʜʦʣʴʥʦʝ ʨʘʩʪʝʥʠʝ ʠʤʝʝʪ ʜʣʠʥʥʳʝ ʧʦʜʟʝʤʥʳʝ ʧʦʙʝʛʠ, ʢʦʨʥʝʚʠʱʝ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʪʦʥʢʠʤʠ ʙʦʢʦʚʳʤʠ ʢʦʨʥʷʤʠ. ʆʙʥʘʨʫʞʝʥʳ ʨʘʩʪʝʥʠʷ ʢʘʢ ʩ 

ʦʜʥʠʤ, ʪʘʢ ʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʷʤʦʩʪʦʷʯʠʤʠ ʩʣʘʙʦʚʦʣʦʩʠʩʪʳʤʠ ʩʪʝʙʣʷʤʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʜʦʩʪʠʛʘʶʱʠʤʠ ʚʳʩʦʪʳ 80 ʩʤ ʠ ʙʦʣʝʝ. ʃʠʩʪʦʨʘʩ-

ʧʦʣʦʞʝʥʠʝ, ʢʘʢ ʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʥʦʛʠʭ ʩʣʦʞʥʦʮʚʝʪʥʳʭ, ʦʯʝʨʝʜʥʦʝ, ʩʪʝʙʣʝʚʳʝ 

ʣʠʩʪʴʷ ʩʠʜʷʯʠʝ, ʧʨʠʢʦʨʥʝʚʳʝ ï ʯʝʨʝʰʢʦʚʳʝ. ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʣʘʥʮʝʪʦʚʠʜʥʘʷ, 

ʜʚʘʞʜʳ- ʠʣʠ ʪʨʠʞʜʳʧʝʨʠʩʪʦʨʘʩʩʝʯʝʥʥʘʷ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʤʦʞʥʦ ʚʳʷʚʠʪʴ 

ʵʬʠʨʥʦʤʘʩʣʠʯʥʳʝ ʞʝʣʝʟʢʠ ʠʟ 8 ʠʣʠ 6 ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʨʷʜʘʤʠ ʠ 

ʷʨʫʩʘʤʠ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ. ɺ ʞʠʣʢʘʭ ʥʘʭʦʜʷʪʩʷ ʩʝʢʨʝʪʦʨʥʳʝ ʭʦʜʳ ʩ 

ʟʝʨʥʠʩʪʳʤ ʠʣʠ ʤʘʩʣʷʥʠʩʪʳʤ ʩʦʜʝʨʞʠʤʳʤ ʞʝʣʪʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ 

ʩʳʨʴʝ ʥʝ ʤʝʥʝʝ 0,1%. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ 

[1]. ʎʚʝʪʢʠ ʩʦʙʨʘʥʳ ʚ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʝʤʝʡʩʪʚʘ ʩʦʮʚʝʪʠʷ ï ʢʦʨʟʠʥʢʠ ʩ 

ʷʟʳʯʢʦʚʳʤʠ ʠ ʪʨʫʙʯʘʪʳʤʠ ʮʚʝʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʘʨʮʠʘʣʴʥʦʡ ʯʘʩʪʴʶ 

ʩʣʦʞʥʳʭ ʱʠʪʢʦʚ. ʆʢʨʘʩ ʚʝʥʯʠʢʘ ʚʘʨʴʠʨʫʝʪ ʦʪ ʙʝʣʦʛʦ (ʢʘʢ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ) ʠ ʞʝʣʪʦʚʘʪʦʛʦ ʜʦ ʨʦʟʦʚʦʛʦ [3]. ʇʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʨʘʩʪʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʚʪʦʨʠʯʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ. 

ʇʦʤʠʤʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ ʩʳʨʴʝ ʩʦʜʝʨʞʘʪʩʷ ʩʘʣʠʮʠʣʦʚʘʷ, ʤʝʪʘʥʦʚʘʷ ʠ 

ʧʝʥʪʘʥʦʚʘʷ ʢʠʩʣʦʪʳ, ʘʣʢʘʣʦʠʜ ʘʭʠʣʣʝʠʥ, ʚʠʪʘʤʠʥ ʉ, ʢʫʤʘʨʠʥʳ, ʩʘʧʦʥʠʥʳ, 

ʬʣʘʚʦʥʦʠʜʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʧʠʨʪʳ, ʩʤʦʣʳ ʠ ʜʨ. ɹʣʘʛʦʜʘʨʷ ʘʣʢʘʣʦʠʜʫ 

ʘʭʠʣʣʝʠʥʫ ʥʘʩʪʦʡ ʠ ʵʢʩʪʨʘʢʪ ʣʠʩʪʴʝʚ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʦʙʣʘʜʘʶʪ 

ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʘʶʪ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʢʨʦʚʠ ʟʘ 

ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʪʨʦʤʙʦʮʠʪʦʚ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʠ ʬʣʘʚʦʥʦʠʜʳ ʦʙʣʘʜʘʶʪ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʊʨʘʚʘ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʣʝʢʘʨʩʪ-

ʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: ʈʦʪʦʢʘʥ, ɾʝʂʘʊʦʥ (ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ), ʇʦʣʠʛʝʤʦʩʪʘʪ (ʛʝʤʦʩʪʘʪʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ), ʞʝʣʯʝʛʦʥʥʳʝ ʩʙʦʨʳ N 2 ʠ 3, ʧʨʦʪʠʚʦʛʝʤʦʨʨʦʠʜʘʣʴʥʳʝ, 

ʩʣʘʙʠʪʝʣʴʥʳʝ ʩʙʦʨʳ ʠ ʜʨ. 

ʉʨʝʜʠ ʘʩʪʨʦʚʳʭ ʫʯʘʩʪʢʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ɺɻʄʋ ʝʩʪʴ ʷʜʦʚʠʪʳʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ. ʊʘʢ, ʙʘʟʫʣʴʥʠʢ ʟʫʙʯʘʪʳʡ (Ligularia dentata) ʩʦʜʝʨʞʠʪ ʧʠʨʨʦ-

ʣʠʟʠʜʠʥʦʚʳʝ ʘʣʢʘʣʦʠʜʳ, ʷʚʣʷʶʱʠʝʩʷ ʢʘʥʮʝʨʦʛʝʥʘʤʠ, ʧʦʵʪʦʤʫ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ 

ʟʘʧʨʝʱʝʥʦ. ʆʜʥʘʢʦ ʜʨʫʛʦʝ ʨʘʩʪʝʥʠʝ ï ʤʘʪʴ-ʠ-ʤʘʯʝʭʘ ï ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʠʭ, ʥʦ 

ʷʚʣʷʝʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ. 

ʄʘʪʴ-ʠ-ʤʘʯʝʭʘ (Tussilago farfara L.) ï ʜʠʢʦʨʘʩʪʫʱʝʝ ʪʨʘʚʷʥʠʩʪʦʝ 

ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʩʝʤʝʡʩʪʚʫ Asteroideae, ʧʨʦʧʠʩʘʥʦ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʝ. ʉʦʛʣʘʩʥʦ ʛʝʨʙʘʨʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʢʘʬʝʜʨʳ 

ʙʠʦʣʦʛʠʠ ɺɻʄʋ ʤʘʪʴ-ʠ-ʤʘʯʝʭʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʥʝʚʳʩʦʢʠʭ ʮʚʝʪʦʥʦʩʥʳʭ 

ʧʦʙʝʛʦʚ, ʧʦʢʨʳʪʳʭ ʯʝʰʫʝʚʠʜʥʳʤʠ ʣʠʩʪʴʷʤʠ ʠ ʦʢʘʥʯʠʚʘʶʱʠʭʩʷ ʢʦʨʟʠʥʢʦʡ 

ʷʨʢʦ ʞʝʣʪʦʛʦ ʮʚʝʪʘ. ʂʨʘʝʚʳʝ ʮʚʝʪʢʠ ʢʦʨʟʠʥʢʠ ʷʟʳʯʢʦʚʳʝ, ʩʨʝʜʠʥʥʳʝ ï 

ʪʨʫʙʯʘʪʳʝ, ʙʝʩʧʣʦʜʥʳʝ. ʇʦʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʠʜʦʠʟʤʝʥʝʥʥʳʤ 

ʧʦʙʝʛʦʤ ï ʧʦʣʟʫʯʠʤ ʚʝʪʚʠʩʪʳʤ ʢʦʨʥʝʚʠʱʝʤ. ɺ ʤʝʜʠʮʠʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʩʪʴʷ 

ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ ï ʧʨʠʢʦʨʥʝʚʳʝ, ʩʝʨʜʮʝʚʠʜʥʳʝ, ʩ ʚʳʝʤʯʘʪʦ-ʟʫʙʯʘʪʳʤ ʢʨʘʝʤ, 

ʩʚʝʨʭʫ ʛʦʣʳʝ, ʩʥʠʟʫ ʧʣʦʪʥʦ ʠ ʤʷʛʢʦ ʙʝʣʦʚʦʡʣʦʯʥʳʝ [1]. ʃʠʩʪʴʷ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ 

ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʛʨʫʜʥʳʭ ʩʙʦʨʦʚ N 1 ʠ N 2 ʢʘʢ ʦʪʭʘʨʢʠʚʘʶʱʝʝ ʩʨʝʜʩʪʚʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [2]. ʊʘʢʞʝ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʦʙʚʦʣʘʢʠʚʘʶʱʝʝ 
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ʜʝʡʩʪʚʠʝ ʥʘ ʩʣʠʟʠʩʪʳʝ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ ʠ ʛʦʨʪʘʥʠ ʟʘ ʩʯʝʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ 

ʩʣʠʟʠʩʪʳʭ ʚʝʱʝʩʪʚ (8-10%) ʠ ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʘʚʣʷʶʪ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʟʘʞʠʚʣʝʥʠʶ. ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 

ʦʙʫʩʣʦʚʣʝʥ ʠ ʥʘʣʠʯʠʝʤ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ, ʩʘʧʦʥʠʥʦʚ, 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʢ ʤʘʪʴ-ʠ-

ʤʘʯʝʭʠ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʦʙʣʘʜʘʝʪ ʙʠʦʘʥʪʠʤʫʪʘʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [2]. 

ʀʟ ʨʦʜʘ ʧʠʞʤʘ ʚ ʩʘʜʫ ɺɻʄʋ ʧʨʦʠʟʨʘʩʪʘʶʪ ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, 

ʙʘʣʴʟʘʤʠʯʝʩʢʘʷ ʠ ʜʝʚʠʯʴʷ (ʧʠʨʝʪʨʫʤ ʜʝʚʠʯʠʡ Pyretrum parthenium). ʇʠʞʤʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ (Tanacetum vulgare L.) ï ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ 

ʚʳʩʦʪʦʡ ʦʪ ʧʦʣʫʤʝʪʨʘ ʜʦ ʧʦʣʫʪʦʨʘ ʤʝʪʨʦʚ. ʀʤʝʝʪ ʜʣʠʥʥʦʝ ʧʦʣʟʫʯʝʝ ʢʦʨʥʝʚʠʱʝ 

ʠ ʛʨʘʥʠʩʪʳʝ, ʛʫʩʪʦ ʦʙʣʠʩʪʚʝʥʥʳʝ ʩʪʝʙʣʠ. ʃʠʩʪʴʷ ʦʯʝʨʝʜʥʳʝ, ʧʨʦʜʦʣʛʦʚʘʪʳʝ, 

ʜʚʘʞʜʳʧʝʨʠʩʪʦʨʘʩʩʝʯʝʥʥʳʝ, ʤʦʛʫʪ ʙʳʪʴ ʟʫʙʯʘʪʳʤʠ ʠʣʠ ʮʝʣʴʥʦʢʨʘʡʥʠʤʠ, 

ʩʪʝʙʣʝʚʳʝ ï ʩʠʜʷʯʠʝ, ʘ ʧʨʠʢʦʨʥʝʚʳʝ ï ʜʣʠʥʥʦʯʝʨʝʰʢʦʚʳʝ [3]. ʂʦʨʟʠʥʢʠ 

ʪʨʫʙʯʘʪʳʭ ʤʝʣʢʠʭ ʞʝʣʪʳʭ ʮʚʝʪʢʦʚ ʩʦʙʨʘʥʳ ʚ ʧʣʦʪʥʫʶ ʱʠʪʢʦʚʠʜʥʫʶ ʤʝʪʝʣʢʫ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʮʚʝʪʢʦʚ ʠʤʝʶʪʩʷ ʪʦʯʝʯʥʳʝ ʵʬʠʨʥʦʤʘʩʣʠʯʥʳʝ ʞʝʣʝʟʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʟʘʚʷʟʠ ʠ ʫ ʦʩʥʦʚʘʥʠʷ ʪʨʫʙʦʯʢʠ ʚʝʥʯʠʢʘ [1]. ʎʚʝʪʢʠ ʧʠʞʤʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʷʚʣʷʶʪʩʷ ʬʘʨʤʘʢʦʧʝʡʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠ ʚʭʦʜʷʪ ʚ 

ʩʦʩʪʘʚ ʞʝʣʯʝʛʦʥʥʦʛʦ ʩʙʦʨʘ N 3, ʠʟ ʥʠʭ ʧʦʣʫʯʘʶʪ ʪʘʢʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʢʘʢ ʊʘʥʘʮʝʭʦʣÈ, ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʠ ɹɸɼʳ, ʵʢʩʪʨʘʢʪ 

ʮʚʝʪʢʦʚ ʧʠʞʤʳ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ʉʠʙʝʢʪʘʥÈ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʧʠʞʤʳ 

ʠʤʝʝʪ ʚ ʩʦʩʪʘʚʝ ʪʝʨʧʝʥʦʠʜʳ (ʙʦʨʥʝʦʣ ï ʜʦ 67%, ʮʠʥʝʦʣ ï 3-6%), ʤʦʥʦʪʝʨʧʝʥ 

ʢʘʤʬʝʥ, ʙʝʪʘ-ʧʠʥʝʥ, ʘʣʴʬʘ-ʧʠʥʝʥ, ʥʘʡʜʝʥ ʢʘʨʚʘʢʨʦʣ ʠ ʜʨ., ʚʦʟʙʫʞʜʘʶʱʠʝ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ʈʘʩʪʝʥʠʝ ʙʦʛʘʪʦ ʬʣʘʚʦʥʦʠʜʘʤʠ, ʠʟ-ʟʘ ʯʝʛʦ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʞʝʣʯʝʛʦʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ɾʂʊ, ʥʦʨʤʘʣʠʟʫʷ ʩʝʢʨʝʮʠʶ 

ʠ ʩʦʩʪʘʚ ʞʝʣʯʠ. ʇʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʚʭʦʜʠʪ ʚ ʬʘʨʤʘʢʦʧʝʠ ʨʷʜʘ ʩʪʨʘʥ ʢʘʢ 

ʘʥʪʠʛʝʣʴʤʠʥʪʥʦʝ ʩʨʝʜʩʪʚʦ. ʉʠʨʦʧ ʧʠʞʤʳ ʦʙʣʘʜʘʝʪ ʢʘʣʠʡʩʙʝʨʝʛʘʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ [2]. 

ɺ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ ʧʨʦʠʟʨʘʩʪʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ [4]. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʚʠʜʳ Achillea millefolium L., 

Tussilago farfara L. ʠ Tanacetum vulgare L., ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʥʦʞʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʧʨʝʧʘʨʘʪʦʚ ʠ ʫʞʝ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʥʘʫʯʥʫʶ ʤʝʜʠʮʠʥʫ, ʦʜʥʘʢʦ ʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʠʩʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʶʪʩʷ. 
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çʆʎɽʅʂɸ ʕʂʆʃʆɻʀʏɽʉʂʆʁ  

ʂʆʄʌʆʈʊʅʆʉʊʀ ʋʏɽɹʅʓʍ ɸʋɼʀʊʆʈʀʁè 

çTHE ASSESSMENT  

OF THE ENVIRONMENTAL COMFORT OF CLASSROOMSè 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʡ ʥʘ ʧʨʠʤʝʨʝ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʄʇɻʋ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ 

ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʦʡ ʩʨʝʜʝ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʦʮʝʥʦʢ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠʟʫʯʘʝʤʦʡ ʩʨʝʜʳ. ʀʟʫʯʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʤʝʪʦʜʦʤ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

Abstract: the paper provides information on the possibility of assessing the 

comfort of classrooms using the example of the Faculty of Geography of Moscow 

State Pedagogical University, which determines the safety, ability to work and health 

preservation of a person in this environment. Based on the data obtained, the results 

of assessments of the comfort of the studied environment are presented. The study of 

the estimates obtained can serve as a method for indicating the state of the 

educational environment. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʬʦʨʪʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, 

ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, ʦʮʝʥʢʘ ʢʦʤʬʦʨʪʥʦʩʪʠ. 

Keywords: comfort, safety, educational environment, habitat, comfort rating. 
 

ɼʘʥʥʘʷ ʪʝʤʘ ʘʢʪʫʘʣʴʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʥʠʝ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚʩʝʛʜʘ ʙʳʣʦ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʟʘʜʘʯʝʡ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʫʯʝʙʥʦʡ ʩʨʝʜʳ. 

ʂʦʤʬʦʨʪʥʦʩʪʴ ï ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʶʜʝʡ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʳʪʦʚʳʭ ʫʜʦʙʩʪʚ, ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ [5]. 

ʂʨʠʪʝʨʠʷʤʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʚʳʩʪʫʧʘʶʪ: ʵʥʝʨʛʦʙʘʣʘʥʩ ʯʝʣʦʚʝʢʘ ʩ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʦʡ; ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ; ʧʘʨʘʤʝʪʨʳ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢʦʤ; ʧʘʨʘʤʝʪʨʳ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʯʝʣʦʚʝʢʘ ʚ ʩʨʝʜʝ 

ʦʙʠʪʘʥʠʷ; ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ; ʧʘʨʘʤʝʪʨʳ 

ʦʩʚʝʱʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ; ʧʘʨʘʤʝʪʨʳ ʰʫʤʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʩʨʝʜʝ. ɼʣʷ 

ʠʭ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 
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ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʦ-

ʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʨʝʜʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ɻʆʉʊ 3094-96 çɿʜʘʥʠʷ ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ. ʇʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ 

ʧʦʤʝʱʝʥʠʷʭè [1], ʉʇ 118.13330.2012 çʆʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷè [2], 

ʉʇ 52.13330.2011 çɽʩʪʝʩʪʚʝʥʥʦʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝè [3], ʉʅ 

2.2.4/2.1.8.562-96 çʐʫʤ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, ʚ ʧʦʤʝʱʝʥʠʷʭ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠè [4] ʠ ʜʨʫʛʠʝ. 

ʂʨʠʪʝʨʠʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʶʪ 

ʩʚʦʡʩʪʚʦʤ ʢʦʤʧʨʦʤʠʩʩʘ. ʆʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦ ʚʘʞʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʠʤʠ, 

ʪʘʢ ʢʘʢ ʩʠʣʴʥʦ ʟʘʚʳʰʝʥʥʳʝ ʠʣʠ ʟʘʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʶʪʩʷ 

ʟʦʥʦʡ ʫʛʥʝʪʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʦʡ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʪʘ, ʯʪʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. ʇʦʵʪʦʤʫ ʩʨʝʜʘ 

ʦʙʠʪʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʧʦʜ ʯʝʣʦʚʝʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩʣʝʜʫʶ-

ʱʠʤʠ ʤʝʪʦʜʘʤʠ: ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʠʡ ʤʝʪʦʜ ʪ. ʝ. ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʙʦʨʦʚ 

ʠʟʤʝʨʠʪʝʣʝʡ (ʪʝʨʤʦʤʝʪʨ ï ʛʠʛʨʦʤʝʪʨ, ʘʥʝʤʦʤʝʪʨ, ʰʫʤʦʤʝʨ, ʣʶʢʩʤʝʪʨ), ʧʦʩʣʝ 

ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʛʣʷʜʥʦ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʬʘʢʪʦʨʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ. ɺ 

ʘʥʢʝʪʝ ʫʯʠʪʳʚʘʣʠʩʴ: ʧʦʣ, ʚʦʟʨʘʩʪ, ʩʘʤʦʯʫʚʩʪʚʠʝ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʢʘʯʝʩʪʚʘʤʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʚʦʟʜʫʭʦʦʙʤʝʥ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ, ʚʣʘʞ-

ʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʦʩʚʝʱʝʥʥʦʩʪʴ, ʰʫʤ ʠ ʮʚʝʪʦʚʦʝ ʥʘʩʳʱʝʥʠʝ. 

ʀʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʤʝʱʝʥʠʝ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʜʚʘ 

ʧʝʨʠʦʜʘ: ʪʝʧʣʳʡ ʠ ʭʦʣʦʜʥʳʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʠʦʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʩʨʝʜʥʝ-

ʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʛʜʝ ʧʦʜ ʭʦʣʦʜʥʳʤ ʧʝʨʠʦʜʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʝʨʠʦʜ ʩʦ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʥʠʞʝ +8 Üʉ, ʧʦʜ ʪʝʧʣʳʤ ï 

ʚʳʰʝ +8 Üʉ [1]. 

ɿʘʢʣʶʯʘʶʱʠʤ ʵʪʘʧʦʤ ʦʮʝʥʢʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʙʘʣʣʘ ʢʦʤʬʦʨʪʥʦʩʪʠ. ʉʦʩʪʦʠʪ ʦʥ ʠʟ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʠ ʢʦʤʬʦʨʪʥʦʩʪʴʶ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʠʭ ʥʦʨʤʘʪʠʚʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʠ ʩʨʝʜʥʝʛʦ ʙʘʣʣʘ ʦʙʱʝʡ 

ʢʦʤʬʦʨʪʥʦʩʪʠ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʚʦʜʘ ʜʘʥʥʳʭ ʘʥʢʝʪʠʨʦ-

ʚʘʥʠʷ (ʪʘʙʣ.2) ʠ ʟʘʤʝʨʦʚ (ʪʘʙʣ. 1) ʚ ʙʘʣʣʴʥʫʶ ʩʠʩʪʝʤʫ. 

ʊʘʙʣʠʮʘ 1 

ʐʢʘʣʘ ʧʝʨʝʚʦʜʘ ʟʘʤʝʨʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʙʘʣʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʇʦʢʘʟʘʪʝʣʠ: ɹʘʣʣ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʧʫʩʪʠʤʳʤ ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 1 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʧʫʩʪʠʤʳʤ, ʥʦ ʥʝ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 2 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 3 

 

ʊʘʙʣʠʮʘ 2 

ʐʢʘʣʘ ʧʝʨʝʚʦʜʘ ʜʘʥʥʳʭ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚ ʙʘʣʣʴʥʫʶ ʩʠʩʪʝʤʫ 

% ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʪʚʝʪʦʚ ʚ ʘʥʢʝʪʝ ɹʘʣʣ 
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31 ï 70 2 

71 ï 100 3 



27 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ, ʯʪʦ ʤʦʞʥʦ ʥʘʙʨʘʪʴ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʠʚʘʥʠʷ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 46 ʙʘʣʣʦʚ. ʊʘʢ, ʘʫʜʠʪʦʨʠʠ ʥʘʙʨʘʚʰʠʝ: 

Å 0-13 ʙʘʣʣʦʚ ï ʥʝ ʢʦʤʬʦʨʪʥʳʝ; 

Å 14 -24 ʙʘʣʣʦʚ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʢʦʤʬʦʨʪʥʳʝ; 

Å 25-35 ʙʘʣʣʦʚ ï ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʬʦʨʪʥʳʝ; 

Å 36 -46 ʙʘʣʣʦʚ ï ʢʦʤʬʦʨʪʥʳʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ʫʯʝʙʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʦ 2 ʘʫʜʠʪʦʨʠʠ ʚ 2 ʪʝʧʣʦʚʳʭ ʧʝʨʠʦʜʘ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ 

ʧʨʦʰʣʦ 82 ʦʙʫʯʘʶʱʠʭʩʷ. ʈʝʩʧʦʥʜʝʥʪʘʤʠ ʩʪʘʣʠ ʩʪʫʜʝʥʪʳ 1- 4 ʢʫʨʩʦʚ ʦʙʫʯʝʥʠʷ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 17 ʜʦ 23 ʣʝʪ. 

ʊʝʧʣʦʚʳʝ ʧʝʨʠʦʜʳ ʢʘʞʜʦʡ ʘʫʜʠʪʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʪʜʝʣʴʥʦ. ʅʠʞʝ, ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʠʤʝʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʘʫʜʠʪʦʨʠʠ 

ˉ2 ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. ɺ ʥʝʤ ʫʯʫʚʩʪʚʦʚʘʣ 21 ʦʙʫʯʘʶʱʠʡʩʷ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ 11 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʫʞʩʢʦʛʦ ʠ 10 ï ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 

22 ʣʝʪ.  ɼʘʥʥʳʝ ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1-7. 
 

  
ʈʠʩʫʥʦʢ 1 ï ɺʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ 

ʦʧʨʘʰʠʚʘʝʤʦʡ ʛʨʫʧʧʳ, ʢʦʣ-ʚʦ ʯʝʣʦʚʝʢ 

ʈʠʩʫʥʦʢ 2 ï ʉʘʤʦʯʫʚʩʪʚʠʝ ʩʪʫʜʝʥʪʦʚ ʧʦ 

10-ʙʘʣʴʥʦʡ ʰʢʘʣʝ, ʢʦʣ-ʚʦ ʯʝʣʦʚʝʢ 

  
ʈʠʩʫʥʦʢ 3 ï ʂʦʤʬʦʨʪʥʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ, ʢʦʣ-ʚʦ ʯʝʣʦʚʝʢ 

ʈʠʩʫʥʦʢ 4 ï ʂʦʤʬʦʨʪʥʦʩʪʴ ʚʣʘʞʥʦʩʪʠ  

ʠ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʘʫʜʠʪʦʨʠʠ,  

ʢʦʣ-ʚʦ ʯʝʣʦʚʝʢ 

  
ʈʠʩʫʥʦʢ 5 ï ʂʦʤʬʦʨʪʥʦʩʪʴ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʰʫʤʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ, 

ʢʦʣ-ʚʦ ʯʝʣʦʚʝʢ 

ʈʠʩʫʥʦʢ 6 ï ʂʦʤʬʦʨʪʥʦʩʪʴ ʮʚʝʪʦʚʦʛʦ 

ʥʘʩʳʱʝʥʠʷ ʘʫʜʠʪʦʨʠʠ, ʢʦʣ-ʚʦ ʯʝʣʦʚʝʢ 
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ʈʠʩʫʥʦʢ 7 ï ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʦʙʱʝʡ ʢʦʤʬʦʨʪʥʦʩʪʴʶ ʘʫʜʠʪʦʨʠʠ  

ʧʦ 10 ï ʙʘʣʴʥʦʡ ʰʢʘʣʝ, ʢʦʣ-ʚʦ ʯʝʣʦʚʝʢ 

 

ʉʣʝʜʫʷ ʚʳʷʚʣʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʧʝʨʝʚʦʜʘ ʜʘʥʥʳʭ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʟʘʤʝʨʦʚ 

ʚ ʙʘʣʣʳ, ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʦʙʱʠʡ ʙʘʣʣ ʢʦʤʬʦʨʪʥʦʩʪʠ, ʯʪʦ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʮʝʥʢʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ (ʊʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 

ɸʥʘʣʠʟ ʢʦʤʬʦʨʪʥʦʩʪʠ ʘʫʜʠʪʦʨʠʡ (ʚ ʙʘʣʣʘʭ) 

 ɸʫʜʠʪʦʨʠʷ 

ˉ1, 

ʪʝʧʣʳʡ 

ʧʝʨʠʦʜ 

ɸʫʜʠʪʦʨʠʷ 

ˉ1, 

ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ (1) 

ɸʫʜʠʪʦʨʠʷ 

ˉ1, 

ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ (2) 

ɸʫʜʠʪʦʨʠʷ 

ˉ2, 

ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ 

23.05.2019 

34 ʯʝʣʦʚʝʢʘ 

13.12. 2019 

14 ʯʝʣʦʚʝʢ 

6.03.2020 

13 ʯʝʣʦʚʝʢ 

13.12.2019 

21 ʯʝʣʦʚʝʢ 

ʟʘʤʝʨ ʘʥʢʝʪʘ ʟʘʤʝʨ ʘʥʢʝʪʘ ʟʘʤʝʨ ʘʥʢʝʪʘ ʟʘʤʝʨ ʘʥʢʝʪʘ 

ʊʝʤʧʝʨʘʪʫʨʘ 1 3 1 2 2 3 2 3 

ɺʣʘʞʥʦʩʪʴ 3 2 1 3 3 3 1 3 

ʉʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ 3 2 3 2 3 2 3 3 

ʆʩʚʝʱʝʥʠʝ 3 3 2 3 2 2 3 3 

ʐʫʤ 2 2 2 3 2 3 2 3 

ʎʚʝʪʦʚʦʝ 

ʥʘʧʦʣʥʝʥʠʝ 

3 3 3 3 3 3 3 3 

ʉʨ. ʙʘʣʣ ʦʙʱʝʡ 

ʢʦʤʬʦʨʪʥʦʩʪʠ 

7,23 7,78 7,69 8,1 

ʆʙʱʠʡ ʙʘʣʣ 37,23 35,78 38,69 40,1 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʘʫʜʠʪʦʨʠʠ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʢʦʤʬʦʨʪʥʳʤʠ ʜʣʷ ʨʘʙʦʯʝʡ ʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʘʞʜʫʶ ʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʘʫʜʠʪʦʨʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʦʤʬʦʨʪʥʦʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʘʙʨʘʣʠ 

ʙʦʣʝʝ 35 ʙʘʣʣʦʚ ʠʟ 46. ʊʘʢ, ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 502 

ʘʫʜʠʪʦʨʠʷ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʯʪʦ ʧʦʣʫʯʠʣʘ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʙʘʣʣ 

ʢʦʤʬʦʨʪʥʦʩʪʠ. (ʪʘʙʣ. 6). ʊʘʢʞʝ ʘʥʘʣʠʟ ʢʦʤʬʦʨʪʥʦʩʪʠ ʫʯʝʙʥʳʭ ʧʦʤʝʱʝʥʠʡ 

ʚʳʷʚʠʣ ʘʩʧʝʢʪʳ, ʪʨʝʙʫʶʱʠʝ ʚʥʠʤʘʥʠʷ ʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʘʩʣʦʚ ʅ. ɺ. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʵʢʦʣʦʛʠʷ: ʋʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʨʦʠʪ. 
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ʕʊɸ ʄʋɿʓʂɸ ï ʀ ɼʆ XVIII ɺɽʂɸ ʀ ʇʆʉʃɽ ʅɸʉ. 

ɸʃʔʌʈɽɼ ɻɸʈʈʀɽɺʀʏ ʐʅʀʊʂɽ. ʈɽʂɺʀɽʄ. 

THIS MUSIC -AND BEFORE THE XVIII CENTURY AND AFTER US.  

ALFRED  GARRIEVICH  SCHNITTKE . REQUIEM . 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʯʝʨʪʳ ʪʚʦʨʯʝʩʢʦʛʦ 

ʦʙʣʠʢʘ ʛʝʥʠʘʣʴʥʦʛʦ ʨʫʩʩʢʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ ɸʣʴʬʨʝʜʘ ʐʥʠʪʢʝ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠʷ 

ʩʦʟʜʘʥʠʷ ʠ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʝʛʦ ʩʦʯʠʥʝʥʠʷ ï ʈʝʢʚʠʝʤ. 

Abstract: the article discusses some features of the creative image of the 

brilliant Russian composer Alfred Schnittke, as well as the history of creation and a 

brief analysis of his work ï Requiem. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʦʟʠʪʦʨ, ʛʝʥʠʡ, ʈʝʢʚʠʝʤ, ʤʫʟʳʢʘ, ʧʦʣʠʩʪʠʣʠʩʪʠʢʘ. 

Keywords: composer, genius, Requiem, music, polystylistics. 
 

çɸʣʴʬʨʝʜʫ ʙʳʣʦ ʤʥʦʛʦʝ ʦʪʢʨʳʪʦ, ʩʣʫʭ ʥʝʦʙʳʯʘʡʥʳʡ. 

ʊʘʢʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʠ ʜʦʣʞʝʥ ʧʨʦʥʠʢʥʫʪʴ ʜʦ ʩʘʤʦʛʦ ʜʥʘ. 

ɺ ʝʛʦ ʤʫʟʳʢʝ ʨʘʟʚʝʨʟʘʶʪʩʷ ʪʘʢʠʝ ʩʪʨʘʰʥʳʝ ʙʝʟʜʥʳ, 

ʢʘʢ ʙʫʜʪʦ ʟʣʦ ʪʦʨʞʝʩʪʚʫʝʪ ï ʠ ʚʜʨʫʛ ʥʝʦʙʳʯʘʡʥʘʷ ʷʩʥʦʩʪʴ: 

ʩʣʦʚʥʦ ʯʝʣʦʚʝʢ ʜʝʨʞʠʪʩʷ ʟʘ ʨʠʟʫ ʍʨʠʩʪʦʚʫè. 

ʧʨʘʚʦʩʣʘʚʥʳʡ ʩʚʷʱʝʥʥʠʢ ʅʠʢʦʣʘʡ, ʜʫʭʦʚʥʠʢ ʢʦʤʧʦʟʠʪʦʨʘ 
 

ʉʘʤʦʝ ʟʘʤʝʯʘʪʝʣʴʥʦʝ ʚ ʐʥʠʪʢʝ ï ʵʪʦ ʪʦ, ʯʪʦ ʦʥ ʛʝʥʠʡ ʨʫʩʩʢʦʡ ʤʫʟʳʢʠ, 

ʧʨʠʯʝʤ ʛʝʥʠʘʣʴʥʳʤ ʝʛʦ ʥʘʟʳʚʘʣʠ ʝʱʝ ʧʨʠ ʞʠʟʥʠ. ʆʥ ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʢʦʤʧʦʟʠʪʦʨʦʚ-ʢʣʘʩʩʠʢʦʚ XX ʚʝʢʘ, ʦʩʪʨʦ ʯʫʚʩʪʚʫʶʱʠʡ ʠ ʨʝʰʘʶʱʠʡ ʧʨʦʙʣʝʤʳ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɹʫʢʚʘʣʴʥʦ ʚʩʝ ʩʦʯʠʥʝʥʠʷ ʘʚʪʦʨʘ ʦʪʨʘʞʘʶʪ ʥʝʧʨʦʩʪʦʡ 

ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ ʵʪʦʡ ʫʥʠʢʘʣʴʥʦʡ ʣʠʯʥʦʩʪʠ. 

ɸʣʴʬʨʝʜ ɻʘʨʨʠʝʚʠʯ ʐʥʠʪʢʝ ï ʯʝʣʦʚʝʢ ʩ ʦʛʨʦʤʥʳʤ ʪʚʦʨʯʝʩʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʛʣʫʙʠʥʘ ʤʳʩʣʠ ʢʦʪʦʨʦʛʦ ʦʪʨʘʞʝʥʘ ʚ ʤʫʟʳʢʝ. ʋʤʝʣʦʝ ʩʦʯʝʪʘʥʠʝ 

ʜʨʘʤʘʪʠʯʥʦʩʪʠ, ʪʨʘʛʝʜʠʡʥʦʩʪʠ ʠ ʧʩʠʭʦʣʦʛʠʯʥʦʩʪʠ ʩ ʥʝʙʳʚʘʣʦʡ ʣʠʨʠʯʝʩʢʦʡ 

ʧʨʦʩʪʦʪʦʡ, ʧʦʵʪʠʯʝʩʢʠʤʠ, ʯʫʚʩʪʚʝʥʥʳʤʠ ʦʙʨʘʟʘʤʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʜʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦʤ ʝʛʦ ʛʝʥʠʘʣʴʥʦʩʪʠ. 
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ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʥʝʤʝʮ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ, 

ʨʫʩʩʢʠʡ ʧʦ ʜʫʭʫ, ʐʥʠʪʢʝ ʩʦʯʝʪʘʣ ʚ ʩʝʙʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, ʠ 

ʣʠʨʠʯʝʩʢʫʶ ʧʨʦʩʪʦʪʫ ʚʦʩʧʨʠʷʪʠʷ. ʕʪʦ ʩʣʦʞʥʦ, ʵʪʦ ʥʝʧʨʠʚʳʯʥʦ, ʵʪʦ ʥʝʦʙʳʯʥʦ, 

ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʧʨʦʩʪʦ ʠ ʪʘʣʘʥʪʣʠʚʦ, ʢʘʢ ʤʦʞʝʪ ʚʩʝ çʩʧʣʘʚʠʪʴè ʚʦʝʜʠʥʦ ʵʪʦʪ 

ʚʝʣʠʢʦʣʝʧʥʳʡ ʤʘʩʪʝʨ. 

ɺʩʝ ʩʦʯʠʥʝʥʠʷ ʘʚʪʦʨʘ ï ʵʪʦ ʧʨʷʤʦʡ ʧʫʪʴ ʢ ʝʛʦ ʤʠʨʦʚʦʩʧʨʠʷʪʠʶ, ʚʝʜʴ ʚ 

ʩʬʝʨʝ ʚʥʠʤʘʥʠʷ ʐʥʠʪʢʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʦʟʠʪʦʨʩʪʚʦ, ʥʦ ʠ ʪʝʦʨʠʷ 

ʤʫʟʳʢʠ, ʬʠʣʦʩʦʬʠʷ, ʨʝʣʠʛʠʷ, ʥʨʘʚʩʪʚʝʥʥʦʩʪʴ. 

ɽʛʦ ʪʚʦʨʯʝʩʪʚʦ ʤʥʦʛʦʛʨʘʥʥʦ: ʦʪ ʩʝʨʴʝʟʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ï ʜʦ ʣʝʛʢʠʭ 

ʧʴʝʩ. ʃʠʨʠʯʝʩʢʘʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʢʩʧʨʝʩʩʠʚʥʘʷ ʤʫʟʳʢʘ ʢʦʤʧʦʟʠʪʦʨʘ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʠʥʪʝʨʝʩʥʝʡʰʠʭ ʩʪʨʘʥʠʮ ʚ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ ʍʍ ʚʝʢʘ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʠʟʚʝʜʝʥʠʷ ʐʥʠʪʢʝ ʚ ʧʝʨʠʦʜ 

ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ. ʄʝʣʦʜʠʠ ʩʦʯʠʥʝʥʠʡ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʷʩʥʳʤʠ, ʥʝʞʥʳʤʠ, ʩʚʝʪʣʳʤʠ. ʇʦʷʚʣʷʶʪʩʷ ʩʘʤʳʝ ʧʨʦʥʠʢʥʦʚʝʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, 

ʥʘʧʨʠʤʝʨ, ʬʦʨʪʝʧʠʘʥʥʳʡ ʢʚʠʥʪʝʪ, ʥʘʧʠʩʘʥʥʳʡ ʚ ʧʘʤʷʪʴ ʦ ʤʘʪʝʨʠ. ʉ ʵʪʠʤ 

ʢʚʠʥʪʝʪʦʤ ʩʚʷʟʘʥʦ ʝʱʝ ʦʜʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʈʝʢʚʠʝʤ. 

ʈʝʢʚʠʝʤʦʤ ʘʚʪʦʨ ʚʥʘʯʘʣʝ ʭʦʪʝʣ ʟʘʚʝʨʰʠʪʴ ʢʚʠʥʪʝʪ, ʧʨʠʯʝʤ ʧʣʘʥʠʨʦʚʘʣʩʷ 

ʠʤʝʥʥʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʨʝʢʚʠʝʤ. ʅʦ ʚʦʢʘʣʴʥʘʷ ʧʨʠʨʦʜʘ ʵʪʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʚʟʷʣʘ ʚʝʨʭ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʳ ʤʦʞʝʤ ʫʩʣʳʰʘʪʴ ʧʨʝʢʨʘʩʥʳʡ ʘʚʪʦʨʩʢʠʡ ʦʧʫʩ ʚ 

ʭʦʨʦʚʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

ʕʪʦ ʩʦʯʠʥʝʥʠʝ ʜʣʷ ʩʦʣʠʩʪʦʚ, ʭʦʨʘ ʠ ʚʦʩʴʤʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʙʳʣʦ ʟʘʜʫʤʘʥʦ 

ʢʘʢ ʤʫʟʳʢʘ ʢ ʜʨʘʤʝ ʐʠʣʣʝʨʘ çɼʦʥ ʂʘʨʣʦʩè, ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʪʝʘʪʨʝ ʠʤ. 

ʄʦʩʩʦʚʝʪʘ ʚ 1975 ʛʦʜʫ, ʦʜʥʘʢʦ ʩʘʤ ɸʣʴʬʨʝʜ ɻʘʨʨʠʝʚʠʯ ʧʠʩʘʣ, ʯʪʦ ʪʝʘʪʨʘʣʴʥʳʡ 

ʟʘʢʘʟ ʙʳʣ ʪʦʣʴʢʦ ʧʦʚʦʜʦʤ ʜʣʷ ʝʛʦ ʩʦʟʜʘʥʠʷ, ʠ ʯʪʦ ʈʝʢʚʠʝʤ ʥʘʧʠʩʘʥ ʜʣʷ 

ʢʦʥʮʝʨʪʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. 

ʈʝʢʚʠʝʤ ʢʘʢ ʟʘʫʧʦʢʦʡʥʘʷ ʤʝʩʩʘ ʧʨʠʚʣʝʢʘʣ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʤʧʦʟʠʪʦʨʦʚ: ɹ. ɹʨʠʪʪʝʥʘ, ʇ. ʍʠʥʜʝʤʠʪʘ, ɼ. ʂʘʙʘʣʝʚʩʢʦʛʦ, ʕ. ɼʝʥʠʩʦʚʘ, 

ʅ. ʉʠʜʝʣʴʥʠʢʦʚʘ, ɹ. ʊʠʱʝʥʢʦ. 

ʐʥʠʪʢʝ ʧʨʦʩʪʦ ʟʘʭʦʪʝʣ ʥʘʧʠʩʘʪʴ ʩʚʦʡ ʈʝʢʚʠʝʤ, ʠ ʚʦʟʥʠʢʣʦ ʦʪʜʝʣʴʥʦʝ, 

ʮʝʣʴʥʦʝ ʩʦʯʠʥʝʥʠʝ. ʆʙʨʘʟʮʦʤ ʜʣʷ ʥʝʛʦ ʧʦʩʣʫʞʠʣ ʚʝʣʠʯʘʡʰʠʡ ʈʝʢʚʠʝʤ 

ʄʦʮʘʨʪʘ. ʄʦʮʘʨʪ ʙʳʣ ʣʶʙʠʤʳʤ ʢʦʤʧʦʟʠʪʦʨʦʤ ɸʣʴʬʨʝʜʘ ʐʥʠʪʢʝ, ʘ ʝʛʦ 

ʈʝʢʚʠʝʤ ʙʳʣ ʧʦʜ ʥʦʤʝʨʦʤ ʦʜʠʥ. ʉʘʤ ʢʦʤʧʦʟʠʪʦʨ ʙʳʣ ʫʜʠʚʣʝʥ, ʯʪʦ ʪʘʢ ʣʝʛʢʦ, 

ʢʘʢ ʙʳ ʩʘʤʦ ʩʦʙʦʡ, ʧʦʷʚʠʣʦʩʴ ʥʘ ʩʚʝʪ ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ. ʐʥʠʪʢʝ ʥʘʟʳʚʘʣ ʩʚʦʶ 

ʟʘʫʧʦʢʦʡʥʫʶ ʤʝʩʩʫ çʥʘʠʚʥʦʡè, ʥʘʩʪʘʠʚʘʣ ʥʘ ʥʝʦʙʭʦʜʠʤʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ 

ʵʤʦʮʠʡ, ʩʪʨʦʛʦʤ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʤ ʠ ʩʧʦʢʦʡʥʦʤ ʠʩʧʦʣʥʝʥʠʠ, ʧʦʟʚʦʣʷʷ ʤʫʟʳʢʝ 

ʛʦʚʦʨʠʪʴ ʩʘʤʦʡ ʟʘ ʩʝʙʷ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʘʚʪʦʨʘ, ʚ ʤʫʟʳʢʝ 

ʐʥʠʪʢʝ ʧʨʦʷʚʠʣʠʩʴ ʧʘʨʘʣʣʝʣʠ ʩ ʦʜʥʦʠʤʝʥʥʳʤ ʤʦʮʘʨʪʦʚʩʢʠʤ ʦʧʫʩʦʤ, ʢʦʪʦʨʳʝ 

ʩʘʤ ʢʦʤʧʦʟʠʪʦʨ ʪʱʘʪʝʣʴʥʦ ʧʨʠʧʨʷʪʘʣ. 

ʉʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʠʧʦʚ ʵʪʦʛʦ ʞʘʥʨʘ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ XX ʚʝʢʝ, 

ʢʦʤʧʦʟʠʪʦʨ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ ʢʘʥʦʥʠʯʝʩʢʦʡ ʟʘʫʧʦʢʦʡʥʦʡ ʤʝʩʩʝ. ʕʪʦ ʨʝʰʝʥʠʝ 

ʙʳʣʦ ʥʝ ʩʣʫʯʘʡʥʦ. ʐʥʠʪʢʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʜʘʝʪ ʜʘʥʴ ʪʨʘʜʠʮʠʷʤ ʧʨʝʪʚʦʨʝʥʠʷ 

ʵʪʦʡ ʪʝʤʳ, ʥʦ ʨʘʩʢʨʳʚʘʝʪ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʧʦ-ʩʚʦʝʤʫ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. ɸʚʪʦʨ ʥʘʧʠʩʘʣ ʩʦʯʠʥʝʥʠʝ ʥʘ ʣʘʪʠʥʩʢʠʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ 

ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ. 

ʅʘ ʧʨʠʤʝʨʝ ʵʪʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʞʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʠʝʤʦʤ 

ʧʦʣʠʩʪʠʣʠʩʪʠʢʠ. ɹʣʘʛʦʜʘʨʷ ʩʤʝʰʝʥʠʶ ʨʘʟʥʳʭ ʞʘʥʨʦʚ ʠ ʩʪʠʣʝʡ, ʤʫʟʳʢʘʣʴʥʳʡ 
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ʦʙʨʘʟ ʩʦʯʠʥʝʥʠʷ ʐʥʠʪʢʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʷʨʢʠʤ ʠ ʚʳʧʫʢʣʳʤ. ɺʝʜʴ ʛʣʘʚʥʦʡ 

ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʝʛʦ ʪʚʦʨʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝ ʚʩʝʛʦ ʪʦʛʦ, ʯʪʦ ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʩʦʝʜʠʥʝʥʠʶ ʥʝ ʧʦʜʜʘʝʪʩʷ. ɺ ʤʫʟʳʢʝ ʈʝʢʚʠʝʤʘ ʪʘʢ ʪʦʥʢʦ 

ʩʧʣʝʪʝʥʳ ʪʨʘʜʠʮʠʠ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ, ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ ʠ ʪʝʭʥʠʢʠ ʧʠʩʴʤʘ, ʯʪʦ 

ʤʫʟʳʢʘʣʴʥʳʡ ʷʟʳʢ ʩʪʘʥʦʚʠʪʩʷ ʠ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤ ʠ ʤʝʞʜʫ ʪʝʤ, ʦʯʝʥʴ 

ʵʤʦʮʠʦʥʘʣʴʥʳʤ, ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʤ. 

ɺ ʈʝʢʚʠʝʤʝ ʩʫʱʝʩʪʚʫʶʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʚʘ ʚʨʝʤʝʥʠ. ɺʨʝʤʷ ʚʝʯʥʦʩʪʠ 

ï ʤʝʩʩʘ, ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʥʳʥʝʰʥʝʡ ʵʧʦʭʦʡ. ʋʤʝʣʦʝ ʩʦʯʝʪʘʥʠʝ ʪʨʘʜʠʮʠʡ 

ʧʨʦʰʣʦʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʷʟʳʢʘ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʩʝʛʦ ʪʚʦʨʯʝʩʪʚʘ ʐʥʠʪʢʝ. 

ʄʫʟʳʢʘ ʵʪʦʛʦ ʩʦʯʠʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪ ʦʰʝʣʦʤʣʷʶʱʝʝ ʚʧʝʯʘʪʣʝʥʠʝ ʠ 

ʦʩʦʙʝʥʥʦ ʟʘʭʚʘʪʳʚʘʝʪ ʟʚʫʯʘʥʠʝ ʤʝʣʦʜʠʯʝʩʢʠʭ ʯʘʩʪʝʡ ï ʪʠʭʘʷ ʩʢʦʨʙʴ Requiem 

aeternam, ʚʳʨʘʟʠʪʝʣʴʥʘʷ ʠ ʧʨʦʥʠʢʥʦʚʝʥʥʘʷ Lacrimosa, ʩʪʨʦʛʠʡ ʠ ʢʨʘʩʠʚʳʡ 

Sanctus. ɻʣʘʚʥʦʝ ï ʵʪʫ ʤʫʟʳʢʫ ʥʝʚʦʟʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʯʝʤ ʙʳ ʪʦ ʥʠ ʙʳʣʦ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʫʟʳʢʝ, ʜʘʞʝ ʩ ʤʫʟʳʢʦʡ ʩʘʤʦʛʦ ʐʥʠʪʢʝ ï ʦʥʘ 

ʟʘʭʚʘʪʳʚʘʝʪ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʵʤʦʮʠʦʥʘʣʴʥʦ ʪʘʢ, ʯʪʦ ʥʝʚʦʣʴʥʦ ʥʘʚʦʨʘʯʠʚʘʶʪʩʷ ʩʣʝʟʳ. 

ɼʨʘʤʘʪʫʨʛʠʷ ʩʦʯʠʥʝʥʠʷ ʧʦʩʪʨʦʝʥʘ ʥʘ ʢʦʥʪʨʘʩʪʥʳʭ ʦʙʨʘʟʥʳʭ ʩʬʝʨʘʭ. 

ʃʠʨʠʯʝʩʢʠʝ ʠ ʩʫʨʦʚʳʝ, ʧʝʯʘʣʴʥʳʝ ʠ ʨʘʜʦʩʪʥʳʝ ʪʝʤʳ ʈʝʢʚʠʝʤʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʚʳʨʘʞʘʶʪ ʨʘʟʣʠʯʥʳʝ ʥʘʩʪʨʦʝʥʠʷ. 

ɺ ʵʪʦʤ ʧʨʦʠʟʚʝʜʝʥʠʠ 14 ʯʘʩʪʝʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʘʫʧʦʢʦʡʥʦʡ ʤʝʩʩʳ. 

ʂʨʘʡʥʠʝ ʨʘʟʜʝʣʳ ʩʦʚʧʘʜʘʶʪ ï ʵʪʦ Requiem aeternam, ʥʦ ʢʦʤʧʦʟʠʪʦʨ ʤʝʥʷʝʪ 

ʪʨʘʜʠʮʠʶ ʮʠʢʣʘ, ʠ ʚ ʩʘʤʦʤ ʢʦʥʮʝ ʈʝʢʚʠʝʤʘ, ʚ ʢʫʣʴʤʠʥʘʮʠʠ ʚʚʦʜʠʪ ʘʢʪʠʚʥʫʶ 

ʯʘʩʪʴ Credo (çɺʝʨʫʶè), ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʥʘʩʪʫʧʘʣʦ ʚʦʟʚʨʘʱʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ 

Requiem aeternam (çɺʝʯʥʳʡ ʧʦʢʦʡè). 

ʆʧʠʨʘʷʩʴ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʡ ʢʘʥʦʥʠʯʝʩʢʠʡ ʞʘʥʨ, ʐʥʠʪʢʝ ʩʤʝʣʦ ʠ ʷʨʢʦ ʝʛʦ 

ʧʨʝʦʙʨʘʟʫʝʪ, ʚʦʧʣʦʱʘʷ ʩʚʦʝ ʚʠʜʝʥʠʝ. ʌʦʨʤʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ï ʩʞʘʪʘʷ ʠ 

ʣʘʢʦʥʠʯʥʘʷ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʩʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʥʝʙʦʣʴʰʦʡ ï ʜʚʝ ʵʣʝʢʪʨʦ-

ʛʠʪʘʨʳ, ʪʨʫʙʘ, ʪʨʦʤʙʦʥ, ʯʝʣʝʩʪʘ, ʨʦʷʣʴ, ʦʨʛʘʥ, ʫʜʘʨʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʘʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʛʘʨʤʦʥʠʟʘʮʠʠ 

ʤʝʣʦʜʠʠ ï ʦʩʦʙʳʝ ʪʚʦʨʯʝʩʢʠʝ ʥʘʭʦʜʢʠ ʢʦʤʧʦʟʠʪʦʨʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʦʧʣʦʱʝʥʠʷ ʟʘʤʳʩʣʘ ʘʚʪʦʨʘ. ʕʪʦ ʟʘʤʝʪʥʦ ʫʞʝ ʚ ʧʝʨʚʦʤ ʥʦʤʝʨʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʛʜʝ ʚʥʘʯʘʣʝ ʥʘ ʬʦʥʝ ʤʦʥʦʪʦʥʥʦʛʦ, ʘ ʧʦʪʦʤ ʪʨʝʚʦʞʥʦʛʦ ʟʚʫʯʘʥʠʷ 

ʢʦʣʦʢʦʣʘ, ʚʳʨʘʩʪʘʝʪ ʦʩʥʦʚʥʘʷ ʪʝʤʘ çRequiem aeternamè. ʄʫʟʳʢʘ ʵʪʦʛʦ ʥʦʤʝʨʘ 

ʩʥʘʯʘʣʘ ʟʚʫʯʠʪ ʜʦʩʪʘʪʦʯʥʦ ʘʨʭʘʠʯʥʦ, ʦʜʥʘʢʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʛʘʨʤʦʥʠʡ ʚ 

ʪʝʤʫ ʚʧʣʝʪʘʶʪʩʷ ʪʝ ʝʝ ʦʪʟʚʫʢʠ, ʢʦʪʦʨʳʝ ʟʘʩʪʘʚʣʷʶʪ ʟʚʫʯʘʪʴ ʪʝʤʫ ʥʝʩʢʦʣʴʢʦ 

ʠʥʘʯʝ. ʄʝʣʦʜʠʷ ʟʚʫʯʠʪ ʪʦ ʩʦʚʩʝʤ ʧʝʯʘʣʴʥʦ, ʪʦ ʚʜʨʫʛ ʠʛʨʘʝʪ ʷʨʢʠʤʠ ʢʨʘʩʢʘʤʠ. 

ʉʢʦʨʙʥʘʷ ʣʠʨʠʯʝʩʢʘʷ ʪʝʤʘ ʧʝʨʚʦʛʦ ʥʦʤʝʨʘ ʈʝʢʚʠʝʤʘ ʩʪʘʣʘ ʝʜʚʘ ʣʠ ʥʝ ʩʘʤʦʡ 

ʚʳʨʘʟʠʪʝʣʴʥʦʡ ʯʘʩʪʴʶ ʩʦʯʠʥʝʥʠʷ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʟʚʫʯʘʥʠʷ ʚʩʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝ ʧʦʢʠʜʘʝʪ ʦʱʫʱʝʥʠʝ 

ʪʨʘʛʠʟʤʘ ʠ ʩʢʦʨʙʠ. ʄʳ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʦʩʦʙʦʝ ʜʨʘʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʥʘʚʝʷʥʥʦʝ ʥʦʤʝʨʘʤʠ çDies iraeè, çTuba mirumè, çRex tremendaeè. ʀʩʧʦʣʴʟʫʷ 

ʵʬʬʝʢʪʥʳʝ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ ʭʦʨʦʚʳʝ ʧʨʠʝʤʳ, ʥʝʦʙʳʯʥʫʶ ʟʚʫʯʥʦʩʪʴ 

ʢʩʠʣʦʬʦʥʘ, ʧʨʠʥʮʠʧʳ ʩʝʨʠʡʥʦʡ ʪʝʭʥʠʢʠ ʚ çDies iraeè ʢʦʤʧʦʟʠʪʦʨ ʩʜʝʣʘʣ 

ʤʫʟʳʢʫ ʷʨʢʦʡ ʠ ʢʘʨʪʠʥʥʦʡ, ʘ ʭʦʨʦʚʳʝ ʩʢʘʥʜʠʨʫʶʱʠʝ ʚʦʟʛʣʘʩʳ ʥʦʤʝʨʦʚ çTuba 

mirumè ʠ çRex tremendaeè ʦʩʪʘʚʣʷʶʪ ʧʦʪʨʷʩʘʶʱʝʝ ʚʧʝʯʘʪʣʝʥʠʝ ʪʦʨʞʝʩʪʚʫ-

ʶʱʝʛʦ ʟʣʘ. 



32 

ʌʘʥʪʘʩʪʠʯʝʩʢʘʷ ʤʫʟʳʢʘ ʩʝʜʴʤʦʛʦ ʥʦʤʝʨʘ çLacrymosaè (çʉʣʝʟʥʘʷè), 

ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʩʚʝʪʣʳʤ ʮʝʥʪʨʦʤ ʚʩʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʐʥʠʪʢʝ. ɽʝ ʩʦʢʨʦʚʝʥʥʘʷ 

ʤʝʣʦʜʠʷ ʧʨʦʥʠʢʘʝʪ ʛʣʫʙʦʢʦ ʚ ʜʫʰʫ, ʚʳʟʳʚʘʷ ʯʫʚʩʪʚʦ ʦʯʠʱʝʥʠʷ ʠ ʫʤʠʨʦʪ-

ʚʦʨʝʥʠʷ. ʍʨʫʩʪʘʣʴʥʳʡ ʘʢʢʦʤʧʘʥʝʤʝʥʪ ʯʝʣʝʩʪʳ ï ʯʠʩʪʳʡ ʠ ʩʚʝʪʣʳʡ. ʊʝʤʘ ï 

ʧʨʦʩʪʘʷ ʠ ʣʘʢʦʥʠʯʥʘʷ, ʭʘʨʘʢʪʝʨʥʘʷ çʩʝʢʩʪʦʚʘʷè ʠʥʪʦʥʘʮʠʷ ʩʚʷʟʳʚʘʝʪ ʝʝ ʩʦ 

ʟʥʘʤʝʥʠʪʳʤ ʤʦʮʘʨʪʦʚʩʢʠʤ ʦʧʫʩʦʤ. ʅʦ ʫ ʐʥʠʪʢʝ ʵʪʘ ʪʝʤʘ ï ʦʩʦʙʦʝ ʩʦʝʜʠʥʝʥʠʝ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʠʨʠʢʠ ʠ ʠʥʪʦʥʘʮʠʡ ʥʦʚʦʡ ʢʘʥʪʠʣʝʥʳ ʤʫʟʳʢʠ XX ʚʝʢʘ. 

çSanctusè ï ʵʪʦ ʧʦʛʨʫʞʝʥʠʝ ʩʦʚʩʝʤ ʚ ʜʨʫʛʦʝ ʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ. 

ʄʫʟʳʢʘ ʟʘʚʦʨʘʞʠʚʘʝʪ ʪʠʭʠʤ ʘʥʛʝʣʴʩʢʠʤ ʟʚʫʯʘʥʠʝʤ ʭʦʨʘ. ʄʝʣʦʜʠʷ ʜʚʠʞʝʪʩʷ ʧʦ 

ʩʦʩʝʜʥʠʤ ʟʚʫʢʘʤ, ʨʠʪʤʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ɺʳʨʘʟʠʪʝʣʴʥʦʝ 

ʩʦʣʦ ʪʝʥʦʨʘ ʩ ʢʨʫʞʝʚʘʤʠ ï ʶʙʠʣʷʮʠʷʤʠ, ʦʪʨʝʰʝʥʥʦʝ ʟʚʫʯʘʥʠʝ ʦʨʛʘʥʘ, 

ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʘʢʢʦʤʧʘʥʝʤʝʥʪ ʯʝʣʝʩʪʳ ʩʦʟʜʘʶʪ ʦʱʫʱʝʥʠʝ ʧʦʢʦʷ, ʵʪʦ ʢʘʢ ʙʳ 

ʟʘʪʠʰʴʝ ʧʝʨʝʜ ʙʫʨʝʡ. ʊʦʥʢʘʷ ʠ ʧʨʦʟʨʘʯʥʘʷ ʨʘʟʨʝʞʝʥʥʘʷ ʬʘʢʪʫʨʘ ʩʦʟʜʘʝʪ 

ʚʧʝʯʘʪʣʝʥʠʝ ʥʝʨʝʘʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. ʄʫʟʳʢʘ ʵʪʦʛʦ ʥʦʤʝʨʘ ʧʨʠʩʥʠʣʘʩʴ 

ʢʦʤʧʦʟʠʪʦʨʫ, ʝʤʫ ʦʩʪʘʚʘʣʦʩʴ ʣʠʰʴ ʟʘʧʠʩʘʪʴ ʝʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ ʤʝʥʷʷ. 

ʕʪʦ ʙʳʣ ʦʯʝʥʴ ʧʦʢʘʟʘʪʝʣʴʥʦ ʜʣʷ ʐʥʠʪʢʝ, ʦʥ ʩʯʠʪʘʣ ʵʪʦʪ ʧʦʜʘʨʦʢ ʩʫʜʴʙʳ 

ʚʘʞʥʳʤ ʩʠʤʚʦʣʦʤ ʜʣʷ ʩʝʙʷ. 

çCredoè ï ʤʦʱʥʝʡʰʠʡ ʬʠʥʘʣ, ʩʤʳʩʣʦʚʦʡ ʮʝʥʪʨ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʨʠʤʝʯʘ-

ʪʝʣʴʥʦ, ʯʪʦ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʨʝʢʚʠʝʤʝ ʪʘʢʦʡ ʯʘʩʪʠ ʥʝʪ ï ʵʪʦ ʯʘʩʪʴ ʢʘʥʦʥʠʯʝʩʢʦʡ 

ʤʝʩʩʳ. ʍʦʪʷ ʙʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ çCredoè, ʜʨʘʤʘʪʫʨʛʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʪʦʣʴʢʦ 

ʚʳʠʛʨʳʚʘʝʪ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʥʦʤʝʨʝ ʥʘʭʦʜʠʪʩʷ ʥʘʠʚʳʩʰʘʷ ʪʦʯʢʘ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʟʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʨʦʚʦʟʚʝʩʪʥʠʢʦʤ ʧʨʦʩʚʝʪʣʝʥʠʷ ʟʜʝʩʴ 

ʚʳʩʪʫʧʘʝʪ ʪʨʫʙʘ, ʜʦ ʵʪʦʛʦ ʤʨʘʯʥʦ ʟʚʫʯʘʱʘʷ ʚ Tuba mirum. ʀʩʪʦʚʦ, ʤʦʛʫʯʝ 

ʚʩʪʫʧʘʝʪ ʭʦʨ çɺʝʨʫʶ ʚ ʝʜʠʥʦʛʦ ɹʦʛʘè, ʠ ʩʦʩʪʦʷʥʠʝ ʪʨʘʛʝʜʠʠ ʠ ʦʜʠʥʦʯʝʩʪʚʘ 

ʩʤʝʥʷʝʪʩʷ ʛʨʦʤʢʠʤ ʛʦʣʦʩʦʤ ʜʫʭʦʚʥʦʛʦ ʩʘʤʦʫʪʚʝʨʞʜʝʥʠʷ. ʇʣʦʪʥʘʷ ʦʨʢʝʩʪʨʦʚʘʷ 

ʬʘʢʪʫʨʘ, ʛʨʘʜʘʮʠʷ ʜʠʥʘʤʠʢʠ ʦʪ ʨʨ ʜʦ ff, ʥʝʠʩʪʦʚʦʝ ʩʢʘʥʜʠʨʦʚʘʥʠʝ ʭʦʨʘ, 

ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʘʥʩʘʤʙʣʴ ʚʩʝʛʦ ʦʨʢʝʩʪʨʘ, ʪʨʫʙʥʳʝ ʬʘʥʬʘʨʳ ï ʛʨʘʥʜʠʦʟʥʘʷ 

ʢʫʣʴʤʠʥʘʮʠʷ, ʥʝʩʫʱʘʷ ʚ ʩʝʙʝ ʣʠʢʫʶʱʠʡ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ. ʕʪʦ ʚʘʞʥʳʡ 

ʢʫʣʴʤʠʥʘʮʠʦʥʥʳʡ ʨʘʟʜʝʣ ʈʝʢʚʠʝʤʘ ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʧʦʙʝʜʫ ʩʚʝʪʘ ʥʘʜ ʪʴʤʦʡ. 

ʂʦʥʪʨʘʩʪʥʘʷ ʧʝʨʚʦʤʫ ʨʘʟʜʝʣʫ, ʪʦʥʢʘʷ ʠ ʞʠʚʘʷ ʩʪʨʫʷʱʘʷʩʷ ʤʫʟʳʢʘ 

ʩʝʨʝʜʠʥʳ ʥʦʤʝʨʘ çDeum de Deo, Lumen de Lumineè (çɹʦʛ ʦʪ ɹʦʛʘ, ʉʚʝʪ ʦʪ 

ʉʚʝʪʘè), ʩʦʛʨʝʚʘʝʪ ʥʘʩ ʪʝʧʣʳʤ ʠ ʤʷʛʢʠʤ ʩʚʝʪʦʤ. ɿʚʫʯʘʥʠʝ ʚʩʝʛʦ ʥʦʤʝʨʘ 

ʚʥʝʟʘʧʥʦ ʦʙʨʳʚʘʝʪʩʷ ʚ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʚʟʨʳʚʥʦʡ ʪʦʯʢʝ ʥʘʧʨʷʞʝʥʠʷ. 

ɺ ʈʝʢʚʠʝʤʝ ʐʥʠʪʢʝ ʥʝ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ. ʂʘʢ 

ʪʠʭʘʷ ʢʦʜʘ ʚ ʬʠʥʘʣʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʯʠʪ ʧʝʨʚʘʷ ʪʝʤʘ Requiem aeternam, 

ʦʙʨʘʤʣʷʶʱʘʷ ʢʦʤʧʦʟʠʮʠʶ ʠ ʟʘʚʝʨʰʘʶʱʘʷ ʝʝ. ʕʪʘ ʠʥʪʝʨʝʩʥʘʷ ʪʚʦʨʯʝʩʢʘʷ 

ʥʘʭʦʜʢʘ ʢʦʤʧʦʟʠʪʦʨʘ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ ʨʘʩʢʨʳʚʘʝʪ ʠʜʝʡʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ. ʇʦʩʪʝʧʝʥʥʦ ʠʩʪʘʠʚʘʷ, ʤʝʣʦʜʠʷ ʥʘʧʦʤʠʥʘʝʪ ʩʣʫʰʘʪʝʣʶ ʦ 

ʚʝʯʥʦʩʪʠ. ʀ ʧʦʩʣʝʜʥʠʝ ʩʣʦʚʘ ʪʝʢʩʪʘ çɼʘ ʚʦʩʩʠʷʝʪ ʚʝʯʥʳʡ ʩʚʝʪè ʥʘʧʦʤʠʥʘʶʪ 

ʥʘʤ ʪʦʤ, ʯʪʦ ʞʠʟʥʴ ʧʦʩʣʝ ʩʤʝʨʪʠ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 

ɺʩʝ 14 ʯʘʩʪʝʡ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʥʳ, ʥʦ ʠ ʠʤʝʶʪ ʫʞʝ 

ʫʩʪʦʷʚʰʫʶʩʷ ʪʨʘʜʠʮʠʶ ʠʩʧʦʣʥʝʥʠʷ ï ʦʩʪʨʫʶ, ʨʚʘʥʫʶ ʠ ʠʤʧʫʣʴʩʠʚʥʫʶ. ɼʣʷ 

ʧʝʚʮʦʚ ʭʦʨʘ ʥʝʦʙʭʦʜʠʤʘ ʭʦʨʦʰʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʧʦʪʦʤʫ ʯʪʦ ʚʦʢʘʣʴʥʦʝ 

ʠʥʪʦʥʠʨʦʚʘʥʠʝ ʧʘʨʪʠʡ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʝ, ʘʚʪʦʨ ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ ʙʦʛʘʪʩʪʚʦ 

ʧʦʣʠʬʦʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʥʦʚʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʢʨʘʩʢʠ. ʈʫʢʦʚʦʜʠʪʝʣʶ ʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʵʪʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʥʘ ʢʦʥʮʝʨʪʥʦʤ 
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ʚʳʩʪʫʧʣʝʥʠʠ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʤʘʩʪʝʨʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʣʣʝʢʪʠʚʘ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʜʯʠʥʠʪʴ ʩʝʙʝ ʦʙʱʠʡ ʘʥʩʘʤʙʣʴ. 

ɼʦʚʦʣʴʥʦ ʣʶʙʦʧʳʪʥʦ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʘʢ ʈʝʢʚʠʝʤ, 

ʩʪʘʣʦ ʥʝʦʞʠʜʘʥʥʳʤ ʧʦʪʨʷʩʝʥʠʝʤ ʜʘʞʝ ʜʣʷ ʙʣʠʟʢʦʛʦ ʢʨʫʛʘ ʐʥʠʪʢʝ, ʪʝʭ, ʢʪʦ 

ʭʦʨʦʰʦ ʟʥʘʢʦʤ ʩ ʝʛʦ ʪʚʦʨʯʝʩʪʚʦʤ, ʢʪʦ ʧʨʠʩʪʘʣʴʥʦ ʩʣʝʜʠʣ ʟʘ ʧʦʩʣʝʜʥʠʤʠ 

ʤʫʟʳʢʘʣʴʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʢʦʤʧʦʟʠʪʦʨʘ. ʀʤʝʥʥʦ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʈʝʢʚʠʝʤʘ 

ʵʚʦʣʶʮʠʷ ʢʦʤʧʦʟʠʪʦʨʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʤʘʩʪʝʨʘ ʜʦʩʪʠʛʣʘ ʚʝʨʰʠʥʳ. ʇʨʠʤʝʥʠʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʥʘʭʦʜʢʠ ʚ ʧʨʦʠʟʚʝʜʝʥʠʠ, ʐʥʠʪʢʝ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ 

ʩʦʯʠʥʝʥʠʝ ʥʘ ʚʝʢʘ, ʩʦʭʨʘʥʠʚ ʩʚʦʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ. 

ʇʨʦʰʣʦ ʫʞʝ ʙʦʣʝʝ 20 ʣʝʪ ʩʦ ʜʥʷ ʩʤʝʨʪʠ ʵʪʦʛʦ ʚʝʣʠʢʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ (ʦʥ 

ʨʦʜʠʣʩʷ ʚ 1934 ʛʦʜʫ, ʘ ʫʤʝʨ ʚ 1998), ʥʦ ʩʣʫʰʘʪʝʣʠ ʚʩʝ ʪʘʢʞʝ ʟʘʧʦʣʥʷʶʪ 

ʢʦʥʮʝʨʪʥʳʝ ʟʘʣʳ, ʩʣʫʰʘʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʘʚʪʦʨʘ ʠ ʦʪʢʨʳʚʘʷ ʚ ʝʛʦ ʩʦʯʠʥʝʥʠʷʭ 

ʯʪʦ-ʪʦ ʜʣʷ ʩʝʙʷ ʚʘʞʥʦʝ ï ʪʦ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʞʠʟʥʴ, ʚʨʝʤʷ, 

ʢʫʣʴʪʫʨʫ. ɸʣʴʬʨʝʜ ɻʘʨʨʠʝʚʠʯ ʐʥʠʪʢʝ ï ʤʘʩʪʝʨ ʩʦʚʨʝʤʝʥʥʦʡ ʤʫʟʳʢʠ XX ʚʝʢʘ, 

ʧʦʚʝʨʥʫʣ ʥʘʩ ʢ ʥʝʡ ʣʠʮʦʤ, ʟʘʩʪʘʚʠʚ ʧʦʚʝʨʠʪʴ ʚ ʥʝʝ. ʆʥ ʚʩʝ ʩʚʦʝ ʪʚʦʨʯʝʩʪʚʦ 

ʜʝʣʘʣ ʜʫʭʦʚʥʦ ʩʚʦʙʦʜʥʳʤ ʦʪ ʚʩʷʢʠʭ ʫʩʣʦʚʥʦʩʪʝʡ, ʠ ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʭʦʪʴ 

ʤʘʣʝʥʴʢʦʡ ʯʘʩʪʴʶ ʩʚʦʝʡ ʜʫʰʠ ʙʳʪʴ ʧʦʭʦʞʠʤʠ ʥʘ ʥʝʛʦ. 
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ʉʙʠʪʥʝʚʘ ɻʘʣʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ɻʫʙʢʠʥʩʢʠʡ ʬʠʣʠʘʣ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʠʩʢʫʩʩʪʚ ʠ ʢʫʣʴʪʫʨʳ, ʛ. ɻʫʙʢʠʥ 
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ʆʊʂʋɼɸ ʀ ʂʋɼɸ ʊɽʂʋʊ ʐʋɹɽʈʊʆɺʉʂʀɽ ʈʋʏʔʀ? 

HOW AND WHERE SCHUBERT FLOWING STREAMS?  
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʩʝʥʥʳʡ ʞʘʥʨ ʐʫʙʝʨʪʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʦʤʘʥʪʠʯʝʩʢʦʡ ʠ ʙʘʨʦʯʥʦʡ ʪʨʘʢʪʦʚʢʠ ʦʙʨʘʟʘ ʚʦʜʥʦʡ ʩʪʠʭʠʠ. ʆʙʨʘʟ 

ʨʫʯʝʡʢʘ ʚ ʧʝʩʥʝ çʇʦʩʦʣ ʣʶʙʚʠè ʠ ʝʛʦ ʤʫʟʳʢʘʣʴʥʦʝ ʚʦʧʣʦʱʝʥʠʝ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʩʚʦʝʦʙʨʘʟʠʠ ʧʨʦʯʪʝʥʠʷ ʢʦʤʧʦʟʠʪʦʨʦʤ ï ʨʦʤʘʥʪʠʢʦʤ ʙʠʙʣʝʡʩʢʠʭ ʪʝʤ ʠ 

ʦʙʨʘʟʦʚ. 

Abstract:  the article deals with the song genre of Schubert in the context of 

romantic and Baroque interpretation of the image of the water element. The image of 

the brook in the song çAmbassador of loveè and its musical embodiment testifies to 

the originality of the composer's reading of biblical themes and images by the 

romantic. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʘʥʨ ʧʝʩʥʠ, ʬʦʨʪʝʧʠʘʥʥʘʷ ʧʘʨʪʠʷ, ʦʙʨʘʟ ʨʫʯʝʡʢʘ, 

ʨʦʤʘʥʪʠʯʝʩʢʠʡ ʛʝʨʦʡ, ʰʫʙʝʨʪʦʚʩʢʠʡ ʤʘʞʦʨʦ-ʤʠʥʦʨ. 

Keywords: genre of the song, piano part, image of the brook, romantic hero, 

Schubert major-minor. 
 

ɽʩʣʠ ʦʭʚʘʪʠʪʴ ʝʜʠʥʳʤ ʚʟʦʨʦʤ ʚʩʝ ʪʚʦʨʯʝʩʪʚʦ ʧʝʨʚʦʛʦ ʚ ʤʫʟʳʢʝ 

ʨʦʤʘʥʪʠʢʘ, ʝʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʫʚʠʜʝʪʴ, ʘ ʪʦʯʥʝʝ, ʫʩʣʳʰʘʪʴ ʚ ʢʘʞʫʱʝʡʩʷ 

ʰʫʙʝʨʪʦʚʩʢʦʡ ʧʨʦʩʪʦʪʝ ʩʢʨʳʪʫʶ ʙʝʟʜʦʥʥʫʶ ʛʣʫʙʠʥʫ ʠ ʪʘʡʥʳ, ʝʩʣʠ ʧʨʦʩʣʝʜʠʪʴ 

ʟʘ ʨʘʟʚʠʪʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʙʨʘʟʦʚ ʞʫʨʯʘʱʠʭ ʨʫʯʝʡʢʦʚ, ʙʫʨʥʳʭ ʧʦʪʦʢʦʚ, 

ʠʛʨʳ ʚʦʜʷʥʳʭ ʩʪʨʫʡ, ʨʘʩʩʳʧʘʥʥʳʭ ʚ ʧʝʩʥʷʭ ʢʦʤʧʦʟʠʪʦʨʘ ï ʩʪʘʥʝʪ ʷʩʥʦ, ʯʪʦ 

ʧʦʩʪʘʚʣʝʥʥʳʡ ʚʦʧʨʦʩ ʚʦʚʩʝ ʥʝ ʨʠʪʦʨʠʯʝʩʢʠʡ, ʘ ʦʪʚʝʪ ʥʘ ʥʝʛʦ ï ʛʣʫʙʦʢ ʠ 

ʤʥʦʛʦʟʥʘʯʝʥ. ɺʩʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢ ʰʫʙʝʨʪʦʚʩʢʠʤ ʧʝʩʥʷʤ. 

ʐʫʙʝʨʪ ʥʝʦʪʜʝʣʠʤ ʦʪ ʧʝʩʥʠ, ʪʘʢʞʝ ʢʘʢ ʠʩʢʫʩʩʪʚʦ ʨʦʤʘʥʪʠʟʤʘ ï ʦʪ 

ʧʦʵʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚ, ʧʦʣʫʯʠʚʰʠʭ ʦʜʥʦ ʠʟ ʩʦʚʝʨʰʝʥʥʝʡʰʠʭ ʚʦʧʣʦʱʝʥʠʡ ʚ 

ʚʦʢʘʣʴʥʦʡ ʤʫʟʳʢʝ ʢʦʤʧʦʟʠʪʦʨʘ. ʇʝʩʥʠ ʐʫʙʝʨʪʘ ï ʪʦʥʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʫʟʳʢʠ ʠ ʧʦʵʟʠʠ, ʧʨʠʯʝʤ ʤʫʟʳʢʘ ʥʝ ʪʦʣʴʢʦ ʨʘʩʢʨʳʚʘʝʪ ʦʙʨʘʟ ʩʪʠʭʘ, ʥʦ ʠ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʵʟʠʶ, ʦʪʢʨʳʚʘʷ ʚ ʥʝʡ ʝʜʚʘ ʩʣʳʰʠʤʳʝ ʫʭʫ ʦʙʝʨʪʦʥʳ. ʊʘʢ, ʟʘ 

ʧʨʦʩʪʳʤ ʠ, ʢʘʟʘʣʦʩʴ ʙʳ, ʦʜʥʦʟʥʘʯʥʦ ʧʦʥʠʤʘʝʤʳʤ ʧʦʵʪʠʯʝʩʢʠʤ ʪʝʢʩʪʦʤ ʤʫʟʳʢʘ 

ʧʦʨʦʡ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʛʣʫʙʦʢʦ ʩʧʨʷʪʘʥʥʳʡ ʩʤʳʩʣ, ʧʦʜʪʝʢʩʪ. 

çʂʫʜʘ ʞ ʤʝʥʷ ʚʝʜʸʰʴ ʪʳ, ʨʫʯʝʡ, ʩʢʘʞʠ, ʢʫʜʘ?è, ï ʚʦʧʨʦʰʘʝʪ ʶʥʦʰʘ, 

ʧʦʣʥʳʡ ʥʘʜʝʞʜ, ʤʝʯʪʘʥʠʡ, ʩʠʣ, ʦʪʧʨʘʚʣʷʶʱʠʡʩʷ ʚ ʧʫʪʴ ʚ ʠʟʚʝʩʪʥʦʡ ʧʝʩʥʝ 

ʌʨʘʥʮʘ ʐʫʙʝʨʪʘ ʠʟ çʇʨʝʢʨʘʩʥʦʡ ʤʝʣʴʥʠʯʠʭʠè. ʂʘʟʘʣʦʩʴ ʙʳ, ʚʩʝ ʧʨʦʩʪʦ, ʛʝʨʦʡ 

ʜʦʚʝʨʠʣʩʷ ʨʫʯʴʶ, ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʝʛʦ ʢ ʩʯʘʩʪʴʶ. ʅʦ 

ʛʝʥʠʘʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʐʫʙʝʨʪʘ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ ʠʥʦʩʢʘʟʘʪʝʣʴʥʳʡ ʩʤʳʩʣ, ʜʘʝʪ 

ʧʠʱʫ ʜʣʷ ʨʘʟʤʳʰʣʝʥʠʷ. ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʯʠʚʝʝ ʪʝʢʫʯʝʡ ʚʦʜʳ? ɼʚʘ ʨʘʟʘ ʚ 

ʥʝʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝ ʚʩʪʫʧʠʰʴé 

ɺ ʩʦʟʥʘʥʠʠ ʚʦʟʥʠʢʘʶʪ ʠ ʜʨʫʛʠʝ ʙʦʣʝʝ ʤʨʘʯʥʳʝ ʦʙʨʘʟʳ ʚʦʜʥʦʡ ʩʪʠʭʠʠ, 

ʥʘʧʨʠʤʝʨ, ʨʝʢʘ ʟʘʙʚʝʥʠʷ ï ʃʝʪʘ, ʨʝʢʘ ʫʞʘʩʘ ʠ ʩʤʝʨʪʠ ï ʉʪʠʢʩ. ɸ ʝʱʝ 

ʚʩʧʦʤʠʥʘʝʪʩʷ ʣʝʛʝʥʜʘ ʦ ʈʫʩʘʣʢʝ, ʢʦʚʘʨʥʦ-ʧʨʝʢʨʘʩʥʦʡ ʃʦʨʝʣʝʝ, ʩʠʜʷʱʝʡ ʥʘʜ 

ʈʝʡʥʦʤ. ʈʫʯʝʡ ʚ çʇʨʝʢʨʘʩʥʦʡ ʤʝʣʴʥʠʯʠʭʝè ʥʝ ʪʘʢ ʟʣʦʚʝʱ ʠ ʦʧʘʩʝʥ, ʦʥ 

ʧʨʦʟʨʘʯʝʥ, ʣʫʯʠ ʩʦʣʥʮʘ ʧʨʦʩʚʝʯʠʚʘʶʪ ʝʛʦ ʜʦ ʜʥʘ, ʦʥ ʞʫʨʯʠʪ ʚʦʣʰʝʙʥʦ ʠ 

ʣʘʩʢʦʚʦ, ʠ ʦʥ ʪʘʢʞʝ ï çʨʦʤʘʥʪʠʯʝʩʢʠʡè ʛʝʨʦʡ, ʧʦʵʪʦʤʫ ʪʦʥʢʦ ʫʣʘʚʣʠʚʘʝʪ ʠ 

ʧʝʨʝʜʘʝʪ ʜʫʰʝʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʚʦʝʛʦ ʶʥʦʛʦ ʩʧʫʪʥʠʢʘ, ʝʛʦ ʩʦʤʥʝʥʠʷ ʠ ʥʘʜʝʞʜʳ, 

ʛʦʨʝ ʠ ʨʘʜʦʩʪʠ, ʦʥ ʫʪʝʰʘʝʪ ʠ ʫʩʧʦʢʘʠʚʘʝʪ. ʀ ʚʩʝ-ʪʘʢʠ, ʚ ʢʦʥʮʝ ʧʫʪʠ, ʩʣʝʜʫʷ ʟʘ 

ʠʛʨʠʚʳʤ ʚʦʜʥʳʤ ʧʦʪʦʢʦʤ ʠʟ çʇʨʝʢʨʘʩʥʦʡ ʤʝʣʴʥʠʯʠʭʠè, ʶʥʦʰʘ ʥʝ ʥʘʭʦʜʠʪ 

ʩʯʘʩʪʴʷ, ʥʦ ʤʦʛʠʣʫ ʥʘ ʜʥʝ ʨʫʯʴʷ. 

ʊʘʢ ʯʪʦ ʞʝ ʩʢʨʳʚʘʝʪʩʷ ʟʘ ʦʙʨʘʟʦʤ ʰʫʙʝʨʪʦʚʩʢʦʛʦ ʨʫʯʝʡʢʘ? ʆ ʯʝʤ 

çʞʫʨʯʘʪè ʬʦʨʪʝʧʠʘʥʥʳʝ ʬʠʛʫʨʘʮʠʠ ʚʦʜʷʥʳʭ ʧʦʪʦʢʦʚ, ʨʫʯʴʝʚ ʚ ʝʛʦ ʧʝʩʥʷʭ? 

ʂʘʢʦʡ ʪʘʡʥʳʡ ʩʤʳʩʣ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘʤ ʯʝʨʝʟ ʦʙʨʘʟʳ ʚʦʜʥʦʡ ʩʪʠʭʠʠ? 

ʐʫʙʝʨʪ ʥʝ ʙʳʣ ʩʢʣʦʥʝʥ ʢ ʬʠʣʦʩʦʬʩʪʚʦʚʘʥʠʶ, ʥʝ ʙʳʣ ʠ ʷʨʳʤ ʘʜʝʧʪʦʤ 

ʢʘʪʦʣʠʮʠʟʤʘ. ʀ ʚʩʝ ʞʝ, ʚʦʧʨʦʩʳ ʚʝʨʳ, ʨʝʣʠʛʠʦʟʥʘʷ ʤʫʟʳʢʘ, ʩʚʷʱʝʥʥʦʝ ʇʠʩʘʥʠʝ 

ʜʣʷ ʢʦʤʧʦʟʠʪʦʨʘ ʥʝ ʙʳʣʠ ʧʨʦʩʪʦ ʘʙʩʪʨʘʢʪʥʦʡ ʠʜʝʝʡ ʠʣʠ ʜʘʥʴʶ ʪʨʘʜʠʮʠʠ. ɺ 

ʦʛʨʦʤʥʦʤ ʪʚʦʨʯʝʩʢʦʤ ʥʘʩʣʝʜʠʠ ʐʫʙʝʨʪʘ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 1000 

ʧʨʦʠʟʚʝʜʝʥʠʡ, ʦʩʦʙʦʝ ʠ ʟʥʘʯʠʤʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʜʫʭʦʚʥʳʝ ʞʘʥʨʳ. ʆʨʘʪʦʨʠʠ, 

ʤʝʩʩʳ, ʛʠʤʥʳ, ʧʩʘʣʤʳ, ʢʘʥʪʘʪʳ, ʤʘʛʥʠʬʠʢʘʪ, çStabat Materè, çʅʝʤʝʮʢʠʡ 

ʨʝʢʚʠʝʤè. ʕʪʦʪ ʥʝʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʦʜʥʠʭ ʪʦʣʴʢʦ ʢʨʫʧʥʳʭ ʜʫʭʦʚʥʳʭ ʩʦʯʠʥʝʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʣʫʙʦʢʦʡ ʨʝʣʠʛʠʦʟʥʦʩʪʠ ʢʦʤʧʦʟʠʪʦʨʘ. ɼʥʝʚʥʠʢʠ, ʧʠʩʴʤʘ, 
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ʩʪʠʭʠ ʐʫʙʝʨʪʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʠʥʪʝʨʝʩʥʳʝ ʚʳʩʢʘʟʳʚʘʥʠʷ ʦ ʚʝʨʝ, ʮʝʨʢʦʚʥʦʡ 

ʩʣʫʞʙʝ, ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʤ ʚ ʯʝʣʦʚʝʢʝ. ʇʦʵʪʦʤʫ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʢʦʤʧʦʟʠʪʦʨ ʭʦʨʦʰʦ ʙʳʣ ʟʥʘʢʦʤ ʩ ʙʠʙʣʝʡʩʢʠʤ ʧʦʥʠʤʘʥʠʝʤ ʚʦʜʥʦʡ ʩʪʠʭʠʠ ʢʘʢ 

ʥʝʢʦʡ ʩʚʷʱʝʥʥʦʡ ʧʨʘʤʘʪʝʨʠʠ (çɼʫʭ ɹʦʞʠʡ ʥʦʩʠʣʩʷ ʥʘʜ ʚʦʜʦʶè ï ɹʳʪ.1,2), ʩ 

ʙʘʨʦʯʥʳʤ ʠʩʪʦʣʢʦʚʘʥʠʝʤ ʚʦʜʳ, ʢʘʢ ʙʫʰʫʶʱʝʛʦ ʤʦʨʷ ʞʠʟʥʠ. ʅʝʩʣʫʯʘʡʥʦ ʪʝʤʘ 

ʌʦʨʪʫʥʳ-ʩʫʜʴʙʳ, ʙʨʦʩʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʚ ʵʪʦ ʙʫʰʫʶʱʝʝ ʤʦʨʝ ʞʠʟʥʠ, ʩʪʘʣʘ 

ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʚ ʠʩʢʫʩʩʪʚʝ ʙʘʨʦʯʥʦʛʦ ʚʨʝʤʝʥʠ. ɻʣʫʙʦʢʘ, ʩʣʦʞʥʘ, ʧʦʣʥʘ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ʞʠʟʥʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʜʫʭʘ! ʅʝ ʦʙ ʵʪʦʤ ʣʠ ʧʘʩʩʠʦʥʳ ʠ ʢʘʥʪʘʪʳ 

ɹʘʭʘ, ʦʨʘʪʦʨʠʠ ɻʝʥʜʝʣʷé 

ɺ ʤʫʟʳʢʝ ʐʫʙʝʨʪʘ ï ʧʝʚʮʘ ʜʨʫʛʦʡ ʵʧʦʭʠ ʙʝʟʙʨʝʞʥʦʝ çʙʘʨʦʯʥʦʝ ʤʦʨʝè 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʠ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ çʨʦʤʘʥʪʠʯʝʩʢʠʡ ʨʫʯʝʡè, ʩʪʘʚʰʠʡ 

ʧʝʨʩʦʥʘʞʝʤ ʤʥʦʛʠʭ ʧʝʩʝʥ ʢʦʤʧʦʟʠʪʦʨʘ. ʆʥ ʪʝʯʝʪ, ʦʥ ʚʩʝʛʜʘ ʠʟʤʝʥʯʠʚ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʦʙʨʘʟʘ ʤʦʨʷ, ʢʦʪʦʨʦʝ ʥʝʧʦʜʚʠʞʥʦ, ʢʘʢ ʚ ʧʝʩʥʝ çʄʦʨʩʢʘʷ ʪʠʰʴè ʥʘ ʩʪʠʭʠ 

ɻʝʪʝ, ʨʫʯʝʡ ï ʩʠʤʚʦʣ ʧʫʪʠ. ʇʫʪʴ ʜʣʷ ʨʦʤʘʥʪʠʯʝʩʢʦʛʦ ʛʝʨʦʷ ï ʥʝ ʪʦʣʴʢʦ ʧʦʠʩʢʠ 

ʣʫʯʰʝʡ ʞʠʟʥʠ, ʣʶʙʚʠ, ʤʝʯʪʳ, ʵʪʦ ʠ ʧʦʠʩʢʠ ʯʝʛʦ-ʪʦ ʛʣʘʚʥʦʛʦ, ʦʩʦʙʝʥʥʦʛʦ, 

ʧʦʣʥʦʛʦ ʩʤʳʩʣʘ, ʧʦʨʦʡ ʪʨʫʜʥʦʦʧʨʝʜʝʣʠʤʦʛʦ ʩʣʦʚʘʤʠ. ʅʦ ʠʥʦʛʜʘ ʨʦʤʘʥʪʠʢ 

ʠʱʝʪ ʥʝ ʩʦʚʩʝʤ ʪʦ, ʯʪʦ ʥʘʭʦʜʠʪ. ʏʪʦ, ʢ ʧʨʠʤʝʨʫ, ʠʩʢʘʣ ʧʦʜʤʘʩʪʝʨʴʝ ʠʟ 

çʇʨʝʢʨʘʩʥʦʡ ʤʝʣʴʥʠʯʠʭʠè? ɿʝʤʥʳʭ ʙʣʘʛ? ʃʶʙʚʠ...? ʀʣʠ ʧʦʵʟʠʠ? ʉʤʝʨʪʠ...? 

ʆʜʥʠʤ ʩʣʦʚʦʤ, ʤʥʦʛʦ ʩʪʨʘʥʥʦʛʦ ʠ ʥʝʦʙʳʯʥʦʛʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚ 

ʧʨʦʩʪʦʡ ʧʝʩʥʝ ʐʫʙʝʨʪʘ, ʥʘʧʨʠʤʝʨ, ʚ ʪʘʢʦʡ, ʢʘʢ çɺʝʩʪʥʠʢ ʣʶʙʚʠè ʥʘ ʩʪʠʭʠ ʃ. 

ʈʝʣʴʰʪʘʙʘ, ʦʪʢʨʳʚʘʶʱʝʡ ʩʙʦʨʥʠʢ çʃʝʙʝʜʠʥʘʷ ʧʝʩʥʷè. ʊʝʢʩʪ ʧʝʩʥʠ ï ʩʚʝʪʣʳʡ, 

ʤʝʯʪʘʪʝʣʴʥʳʡ: ʚʝʨʥʳʡ ʨʫʯʝʝʢ ʩʪʘʥʦʚʠʪʩʷ ʧʦʩʣʦʤ ʣʶʙʚʠ, ʦʥ ʪʝʯʝʪ ʙʦʜʨʦ ʠ 

ʙʳʩʪʨʦ, ʩʧʝʰʠʪ ʧʝʨʝʜʘʪʴ ʥʝʞʥʳʡ ʧʨʠʚʝʪ ʚʦʟʣʶʙʣʝʥʥʦʡ ʛʝʨʦʷ.  ɸ ʯʪʦ ʞʝ 

ʤʫʟʳʢʘ? ʄʫʟʳʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʞʫʨʯʘʱʠʝ ʧʨʦʟʨʘʯʥʳʝ ʬʠʛʫʨʘʮʠʠ ʧʘʨʪʠʠ 

ʬʦʨʪʝʧʠʘʥʦ ʠ ʷʩʥʫʶ, ʧʨʦʩʪʫʶ ʜʠʘʪʦʥʠʯʝʩʢʫʶ ʚʦʢʘʣʴʥʫʶ ʩʪʨʦʯʢʫ, ʧʦʩʪʦʷʥʥʦ 

ʦʤʨʘʯʘʝʪʩʷ. ʇʝʩʥʷ ʥʘʧʠʩʘʥʘ ʚ ʩʦʣʴ ʤʘʞʦʨʝ, ʥʦ ʧʦʯʝʤʫ ʞʝ ʦʥʘ ʚʩʝ ʚʨʝʤʷ 

çʩʚʦʨʘʯʠʚʘʝʪè ʚ ʤʠʥʦʨ, ʩʣʦʚʥʦ ʥʘʧʣʳʚʘʶʱʘʷ ʪʝʥʴ ʦʙʣʘʯʢʘ ʚ ʩʦʣʥʝʯʥʳʡ ʜʝʥʴ? 

ɸ ʤʦʞʝʪ ʵʪʦ ʪʝʥʴ ʯʝʛʦ-ʪʦ, ʯʪʦ ʪʝʤʥʝʝʪ ʚ ʚʦʜʥʦʡ ʛʣʫʙʠʥʝ, ʥʘ ʜʥʝ ʨʫʯʴʷ?é. ʉʦʣʴ 

ʤʘʞʦʨ-ʤʠ ʤʠʥʦʨ, ʩʦʣʴ ʤʘʞʦʨ-ʣʷ ʤʠʥʦʨ, ʜʦ ʤʘʞʦʨ-ʨʝ ʤʠʥʦʨ, ʜʦ ʤʘʞʦʨ-ʣʷ 

ʤʠʥʦʨ, ʣʷ ʤʠʥʦʨ-ʬʘ ʤʘʞʦʨ, ʬʘʤʘʞʦʨ-ʤʠ ʤʠʥʦʨ, ʩʠ ʤʘʞʦʨ-ʜʦ ʜʠʝʟ ʤʠʥʦʨ, ʩʠ 

ʤʘʞʦʨ-ʩʦʣʴ ʜʠʝʟ ʤʠʥʦʨé ʆʪʢʫʜʘ ʙʝʨʝʪʩʷ ʰʫʙʝʨʪʦʚʩʢʠʡ ʤʘʞʦʨʦ-ʤʠʥʦʨ? ɺʨʷʜ 

ʣʠ ʵʪʦ ʪʦʣʴʢʦ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʡ ʧʨʠʝʤ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʤʥʦʛʠʤ ʨʦʤʘʥʪʠʢʘʤ. 

ʇʦʩʪʦʷʥʥʘʷ ʣʘʜʦʚʘʷ ʧʝʨʝʤʝʥʥʦʩʪʴ ï ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʧʝʨʠʦʜʠʯʥʦʩʪʴ, ʢʘʢ ʩʤʝʥʘ 

ʩʚʝʪʘ ʠ ʤʨʘʢʘ, ʜʥʷ ʠ ʥʦʯʠ. ʀ ʦʧʷʪʴ ʚʩʧʣʳʚʘʶʪ ʦʪʛʦʣʦʩʢʠ ʙʘʨʦʢʢʦ ʠ ʙʠʙʣʝʡʩʢʠʝ 

ʘʩʩʦʮʠʘʮʠʠ. çʀ ʩʦʟʜʘʣ ɹʦʛ ʜʚʘ ʩʚʝʪʠʣʘ ʚʝʣʠʢʠʝ: ʩʚʝʪʠʣʦ ʙʦʣʴʰʦʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʥʝʤ, ʠ ʩʚʝʪʠʣʦ ʤʝʥʴʰʝʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʦʯʴʶ, ʠ ʟʚʝʟʜʳè (ɹʳʪ., 

1,14-16). ɹʦʣʴʰʦʝ ʠ ʤʝʥʴʰʝʝ ʩʚʝʪʠʣʘ ï ʵʪʦ ʠ ʝʩʪʴ ʰʫʙʝʨʪʦʚʩʢʠʡ ʤʘʞʦʨ ʠ 

ʤʠʥʦʨ. ʇʫʣʴʩʘʮʠʷ ʜʚʫʭ ʣʘʜʦʚ ʩʦʟʜʘʝʪ ʩʚʦʝʦʙʨʘʟʥʦʝ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʫ 

ʐʫʙʝʨʪʘ, ʚ ʥʝʤ ʩʣʝʜʫʶʪ ʨʘʟʥʳʝ ʚʨʝʤʝʥʥʳʝ ʝʜʠʥʠʮʳ: ʜʦʣʠ ʪʘʢʪʘ, ʮʝʣʳʝ ʪʘʢʪʳ, 

ʬʨʘʟʳ. ʈʝʘʣʴʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʦʪʤʝʨʷʝʤʦʝ ʩʝʢʫʥʜʘʤʠ, ʧʦʛʨʫʞʘʝʪ ʥʘʩ ʚ 

ʜʨʫʛʦʝ, ʵʧʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʛʜʝ ʩʤʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʜʥʠ ʠ ʛʦʜʳ. ʀ ʦʪ ʧʝʨʚʦʡ 

ʩʪʨʦʬʳ ʜʦ ʚʪʦʨʦʡ, ʢʫʜʘ ʪʘʢ ʩʪʨʝʤʠʪʩʷ ʨʫʯʝʝʢ, ʛʜʝ ʧʦʷʚʣʷʝʪʩʷ ʧʦʨʪʨʝʪ 

ʚʦʟʣʶʙʣʝʥʥʦʡ, ʧʨʦʭʦʜʠʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺʪʦʨʘʷ ʩʪʨʦʬʘ ʧʝʩʥʠ ʨʦʞʜʘʝʪ ʤʠʨ ʠʜʝʘʣʴʥʦʛʦ, ʤʠʨ ʤʝʯʪʳ ʠ ʧʦʢʦʷ. ɺ 

ʪʝʢʩʪʝ ʧʦʵʪʘ ʚʦʟʥʠʢʘʝʪ ʦʙʨʘʟ ʩʘʜʘ, ʧʦʣʥʦʛʦ ʮʚʝʪʦʚ, ʩʣʦʚʥʦ ʦʙʨʘʤʣʷʶʱʠʭ 

ʧʦʨʪʨʝʪ ʊʦʡ, ʢʦʪʦʨʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʣʶʙʦʚʥʳʡ ʧʨʠʚʝʪ ʨʫʯʴʷ. (çɸʣʳʝ ʨʦʟʳ ʚ 
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ʩʘʜʫ ʫ ʥʝʝ, ʞʘʞʜʫʪ ʫʢʨʘʩʠʪʴ ʥʘʨʷʜ ʝʝè). ɺʥʦʚʴ ʧʨʦʠʩʭʦʜʠʪ ʪʦʥʘʣʴʥʳʡ ʩʜʚʠʛ ʠ 

ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʫʪʚʝʨʞʜʘʝʪʩʷ ʜʦ-ʤʘʞʦʨ. ʇʦʪʦʤ (ʚ ʪʨʝʪʴʝʡ ʩʪʨʦʬʝ) ʙʫʜʝʪ ʠ ʣʷ 

ʤʠʥʦʨ, ʠ ʬʘ ʤʘʞʦʨ ï ʜʚʠʞʝʥʠʝ ʧʦ ʪʝʨʮʠʷʤ ʚʥʠʟ ʚʦʟʦʙʥʦʚʠʪʩʷ, ʦʧʷʪʴ ʩʤʝʥʘ ʜʥʷ 

ʠ ʥʦʯʠ. ʊʝʤʘ ʚʪʦʨʦʡ ʩʪʨʦʬʳ ʦʩʥʦʚʘʥʘ ʥʘ ʬʠʛʫʨʘʮʠʷʭ ʨʫʯʴʷ ï ʤʝʣʦʜʠʷ ʜʚʠʞʝʪʩʷ 

ʧʦ ʟʚʫʢʘʤ ʪʨʝʟʚʫʯʠʷ. ɽʩʣʠ ʪʝʤʘʪʠʟʤ ʚ ʧʝʨʚʦʡ ʩʪʨʦʬʝ ʙʳʣ ʩʚʷʟʘʥ ʩ ʬʦʨʤʫʣʦʡ 

ʰʘʛʘ: (ʤʦʪʠʚ ʰʘʛʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʥʠʟʳʚʘʝʪ ʠ ʙʘʨʦʯʥʫʶ ʤʫʟʳʢʫ), ʠ ʨʫʯʝʡ 

ʙʳʣ ʥʘ ʚʪʦʨʦʤ ʧʣʘʥʝ, ʪʦ ʪʝʧʝʨʴ ʦʥ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ. ɻʦʣʦʩ ʨʫʯʝʡʢʘ 

ʨʘʩʩʢʘʟʳʚʘʝʪ ʦʙ ʠʜʝʘʣʴʥʦʤ ʤʠʨʝ, ʛʜʝ ʞʠʚʝʪ ʚʦʟʣʶʙʣʝʥʥʘʷ ʩʨʝʜʠ ʮʚʝʪʫʱʝʛʦ 

ʩʘʜʘ. ʉʠʤʤʝʪʨʠʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʦʪʠʚʦʚ ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʬʝ (2+2, 4+4) ʩʣʦʚʥʦ 

ʩʦʟʜʘʝʪ ʨʘʤʢʫ ʧʦʨʪʨʝʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʘ ʆʥʘ, ʠʟʦʙʨʘʞʝʥʘ ʢʘʢ ʄʘʜʦʥʥʘ 

ʩʨʝʜʠ ʘʣʳʭ ʨʦʟ. ʅʦ ʚ ʢʘʢʦʤ ʞʝ ʩʘʜʫ ʥʘʭʦʜʠʪʩʷ ʚʦʟʣʶʙʣʝʥʥʘʷ ʛʝʨʦʷ? ɻʜʝ ʨʫʯʝʡ 

ʧʝʨʝʜʘʩʪ ʝʡ ʧʦʩʣʘʥʠʝ?  ʃʘʥʜʰʘʬʪ ʤʝʩʪʥʦʩʪʠ ʐʫʙʝʨʪ ʨʠʩʫʝʪ ʯʝʨʝʟ ʜʚʠʞʝʥʠʝ 

ʪʦʥʘʣʴʥʦʩʪʝʡ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʩʷ ʧʝʩʥʷ ï ʵʪʦ ʧʫʪʴ, ʪʦ ʧʦʷʚʣʝʥʠʝ 

ʥʦʚʦʡ ʪʦʥʘʣʴʥʦʩʪʠ ï ʥʦʚʳʡ ʵʪʘʧ ʵʪʦʛʦ ʧʫʪʠ. ʀ ʨʫʯʝʡ ʪʝʯʝʪ ʜʘʣʴʰʝ, ʚʥʠʟ ʯʝʨʝʟ 

ʪʝʨʮʦʚʳʝ ʧʦʨʦʛʠ ʪʦʥʘʣʴʥʦʩʪʝʡ (ʩʦʣʴ ï ʤʠ ï ʜʦ ï ʣʷ ï ʬʘ), ʜʘʣʴʰʝ ʦʪ ʜʦ- ʤʘʞʦʨʘ, 

ʚ ʢʦʪʦʨʦʤ ʦʩʪʘʝʪʩʷ ʚʦʟʣʶʙʣʝʥʥʘʷ, ʝʝ ʩʚʝʪ ʧʦʩʪʝʧʝʥʥʦ ʤʝʨʢʥʝʪ. 

ɺ ʣʷ ʤʠʥʦʨʝ ʥʘʯʠʥʘʝʪʩʷ ʪʨʝʪʴʷ ʩʪʨʦʬʘ ʧʝʩʥʠ, ʢʘʢ ʚʜʨʫʛ ʚʩʝ ʦʢʨʘʰʠʚʘʝʪʩʷ 

ʚ ʵʣʝʛʠʯʝʩʢʠʝ ʪʦʥʘ ʩʦʣʴ ʤʠʥʦʨʘ: ʩʣʦʚʥʦ ʧʦʚʝʷʣʦ ʭʦʣʦʜʢʦʤ, ʫʞ, ʥʝ ʩʦ ʜʥʘ ʣʠ 

ʨʫʯʴʷ? ʅʝ ʦʪʪʫʜʘ ʣʠ ʜʦʥʦʩʷʪʩʷ ʠ ʩʣʦʚʘ ʶʥʦʰʠ: çɽʩʣʠ ʤʝʯʪʘʝʪ ʦʥʘ ʦʙʦ ʤʥʝ, 

ʚʥʝʤʣʷ ʧʝʯʘʣʴʥʦ ʪʚʦʝʡ ʚʦʣʥʝé.è? ɺ ʩʤʝʥʝ ʤʠʥʦʨʦʚ (ʣʷ, ʩʦʣʴ, ʤʠ) ʚ ʤʫʟʳʢʝ 

ʥʘʯʠʥʘʝʪʩʷ ʧʦʚʦʨʦʪ ʢ ʪʨʘʛʠʯʝʩʢʦʤʫ. ʉʪʠʭʦʪʚʦʨʥʘʷ ʩʪʨʦʯʢʘ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ 

ʪʨʝʪʴʝʡ ʩʪʨʦʬʳ ʜʘʨʠʪ ʣʫʯʠʢ ʨʘʜʦʩʪʠ ʠ ʥʘʜʝʞʜʳ: çɽʡ ʫʣʳʙʥʠʩʴ, ʝʝ ʫʩʧʦʢʦʡ, 

ʩʢʦʨʦ ʪʚʦʡ ʤʠʣʳʡ ʙʫʜʝʪ ʩ ʪʦʙʦʡè. ʅʦ ʤʫʟʳʢʘé 

ʆʥʘ ʥʝ ʦʩʪʘʚʣʷʝʪ ʩʦʤʥʝʥʠʡ ʚ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ. ʅʠʢʦʛʜʘ ʦʥ 

ʥʝ ʙʫʜʝʪ ʩ ʥʝʡ. ʇʦʵʪʦʤʫ ʥʝʩʣʫʯʘʡʥʦ ʷʩʥʳʡ, ʩʚʝʪʣʳʡ, ʪʦʣʴʢʦ ʯʪʦ ʨʦʜʠʚʰʠʡʩʷ ʩʠ 

ʤʘʞʦʨ ʧʦʩʪʦʷʥʥʦ ʩʙʠʚʘʝʪʩʷ ʪʦ ʥʘ ʜʦ-ʜʠʝʟ, ʪʦ ʥʘ ʩʦʣʴ-ʜʠʝʟ ʤʠʥʦʨʳ ï 

ʪʦʥʘʣʴʥʦʩʪʠ, ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ ʛʣʫʙʠʥʥʳʤʠ ʩʤʳʩʣʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ: ʩʦʩʨʝʜʦ-

ʪʦʯʝʥʥʦʩʪʴ ʤʳʩʣʠ (ʀ. ʉ. ɹʘʭ) ʦʜʠʥʦʯʝʩʪʚʦ (ʃ. ɹʝʪʭʦʚʝʥ ʠ ʨʦʤʘʥʪʠʢʠ), ʫʭʦʜ ʚ 

ʤʠʩʪʠʯʝʩʢʠʝ ʜʘʣʠ. ɼʦʚʝʨʰʘʝʪ ʪʨʘʛʠʯʝʩʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʧʨʝʨʚʘʥʥʳʡ ʦʙʦʨʦʪ ʚ 

ʩʦʣʴ-ʜʠʝʟ ʤʠʥʦʨʝ: ʚʩʧʳʭʥʫʚʰʠʡ ʤʠ-ʤʘʞʦʨʥʳʡ ʘʢʢʦʨʜ (ʪʨʝʟʚʫʯʠʝ VI ʩʪʫʧʝʥʠ) 

ʥʘʧʦʤʠʥʘʝʪ ʦ ʪʦʥʘʣʴʥʦʩʪʠ ʧʦʩʣʝʜʥʝʡ ʧʝʩʥʠ çʇʨʝʢʨʘʩʥʦʡ ʤʝʣʴʥʠʯʠʭʠè, 

ʪʦʥʘʣʴʥʦʩʪʠ ʩʤʝʨʪʠ ʠ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʧʨʠʨʦʜʝ (çʂʦʣʳʙʝʣʴʥʘʷ ʨʫʯʴʷè). ʕʪʦ 

ʦʱʫʱʝʥʠʝ ʫʩʠʣʠʚʘʝʪ ʥʠʩʭʦʜʷʱʘʷ ʤʝʣʦʜʠʯʝʩʢʘʷ ʣʠʥʠʷ ʚʦʢʘʣʴʥʦʡ ʧʘʨʪʠʠ ï 

ʠʥʪʦʥʘʮʠʷ ʧʝʯʘʣʠ, ʫʪʝʰʝʥʠʷ, ʩʪʦʣʴ ʙʣʠʟʢʘʷ ʙʘʨʦʯʥʳʤ ʘʨʠʷʤ ʧʣʘʯʘ. 

ɺ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʦʡ ʩʪʨʦʬʝ ʧʝʩʥʠ ʟʚʫʯʠʪ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʪʝʤʘ ʚ ʪʦʤ 

ʞʝ ʬʦʨʪʝʧʠʘʥʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʠ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʩʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʢʨʫʛʠ ʩʚʦʷ, 

ʩʪʨʘʥʩʪʚʠʝ ʟʘʢʦʥʯʝʥʦ. ʅʦ ʦʪʯʝʛʦ ʞʝ ʦʩʪʘʝʪʩʷ ʦʱʫʱʝʥʠʝ ʪʨʘʛʠʯʝʩʢʦʡ 

ʠʣʣʶʟʦʨʥʦʩʪʠ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʷʱʝʛʦ? ʈʫʯʝʡ ʫʢʘʯʠʚʘʝʪ ʚʦʟʣʶʙʣʝʥʥʫʶ. ʈʫʯʝʡ 

ʰʝʧʯʝʪ ʝʡ ʦ ʩʣʘʜʦʩʪʥʦʤ ʧʦʢʦʝ ʠ ʥʘʚʝʚʘʝʪ ʩʥʳ ʦ ʣʶʙʚʠ. ʅʝ ʩʘʤ ʛʝʨʦʡ, ʘ ʚʩʝʛʦ 

ʣʠʰʴ ʨʫʯʝʡ, ʥʝ ʨʝʘʣʴʥʦʝ ʩʯʘʩʪʴʝ ʚʩʪʨʝʯʠ, ʘ ʚʩʝʛʦ ʣʠʰʴ ʩʦʥ: ʚʦʟʣʶʙʣʝʥʥʘʷ 

ʟʘʩʳʧʘʝʪ ʚ ʦʙʤʘʥʥʳʭ ʤʝʯʪʘʭ ʦ ʣʶʙʚʠ ʠ ʩʯʘʩʪʴʝ. 

ʉʦʥ ʜʣʷ ʨʦʤʘʥʪʠʢʦʚ ʠ ʝʩʪʴ ʪʦʪ ʭʨʫʧʢʠʡ, ʠʣʣʶʟʦʨʥʳʡ ʤʠʨ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʨʘʟʨʫʰʠʪʴ ʛʨʫʙʦ ʚʪʦʨʛʘʶʱʘʷʩʷ ʚ ʵʪʦʪ ʤʠʨ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʏʪʦ ʞʝ 

ʩʪʘʣʦ ʩ ʛʝʨʦʝʤ ʠ ʝʛʦ ʚʦʟʣʶʙʣʝʥʥʦʡ? ʆʥʘ ï ʦʩʪʘʣʘʩʴ ʚ ʦʙʣʠʢʝ ʄʘʜʦʥʥʳ ʚ 

ʨʘʡʩʢʦʤ ʩʘʜʫ. ʆʥ ï ʚ ʜʦʣʠʥʝ ʩʤʝʨʪʠ, ʧʦʛʨʫʞʝʥʥʳʡ ʥʘ ʜʥʦ ʨʫʯʴʷ ʚ ʛʣʫʙʠʥʳ ʩʦʣʴ 

ʤʠʥʦʨʘ, ʪʦʛʦ ʩʘʤʦʛʦ ʠʟ çʇʨʝʢʨʘʩʥʦʡ ʤʝʣʴʥʠʯʠʭʠè (ʧʝʩʥʷ çʄʝʣʴʥʠʢ ʠ ʨʫʯʝʡè) 
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ʅʝ ʦʪʩʶʜʘ ʣʠ ʶʥʦʰʘ ʠ ʧʦʩʳʣʘʝʪ ʩʚʦʶ ʚʝʩʪʦʯʢʫ ʩ ʨʫʯʝʡʢʦʤ ʢ ʣʶʙʠʤʦʡ ʠ ʥʝ 

ʧʦʪʦʤʫ ʣʠ ʣʶʙʠʤʘʷ ʥʝ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʝʝ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʥʝ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ? 

ʇʦʵʪʠʯʝʩʢʠʡ ʩʶʞʝʪ ʧʝʩʥʠ, ʪʘʢʦʡ ʷʩʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʚ ʥʘʯʘʣʝ, ʢʘʨʜʠʥʘʣʴʥʦ 

ʤʝʥʷʝʪʩʷ ʚ ʤʫʟʳʢʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ, ʩʪʘʥʦʚʷʩʴ ʯʝʤ-ʪʦ ʩʪʨʘʥʥʳʤ, ʘ ʤʦʞʝʪ ʠ 

ʩʪʨʘʰʥʳʤé 

ʇʨʠʟʚʘʥʥʳʡ ʙʳʪʴ ʧʦʩʣʦʤ ʣʶʙʚʠ, ʨʦʤʘʥʪʠʯʝʩʢʠʡ ʦʙʨʘʟ ʨʫʯʝʡʢʘ 

ʚʳʩʪʫʧʘʝʪ ʩʠʤʚʦʣʦʤ ʨʘʟʲʝʜʠʥʝʥʠʷ, ʨʘʟʦʨʚʘʥʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʩʚʷʟʝʡ, 

ʩʠʤʚʦʣʦʤ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʅʦ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʙʘʨʦʯʥʳʤʠ ʨʝʣʠʛʠʦʟʥʦ- ʧʦʵʪʠʯʝʩʢʠʤʠ ʩʤʳʩʣʘʤʠ ʧʦʟʚʦʣʷʶʪ ʧʦ ï 

ʠʥʦʤʫ ʫʚʠʜʝʪʴ ʵʪʦʪ ʦʙʨʘʟ. ʈʫʯʝʡ, ʢʘʢ ʩʘʢʨʘʣʴʥʘʷ ʚʦʜʥʘʷ ʩʪʠʭʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʪʘʡʥʘʤʠ ʞʠʟʥʠ ʠ ʩʤʝʨʪʠ, ʪʝʯʝʪ ʚ ʥʝʧʦʩʪʠʞʠʤʳʝ, ʩʪʨʘʥʥʳʝ ʩʬʝʨʳ, ʫʚʦʜʠʪ ʚ 

ʦʙʣʘʩʪʴ ʜʫʭʦʚʥʦʛʦ, ʚ ʤʠʨ ʤʝʯʪʳ, ʚ ʧʦʜʟʝʤʥʦʝ ʮʘʨʩʪʚʦ ʩʤʝʨʪʠ, ʢ ʥʝʙʝʩʥʳʤ 

ʯʝʨʪʦʛʘʤ ʠʜʝʘʣʴʥʦʡʣʶʙʚʠ.  ʀ ʚʩʝ ʞʝ, ʚʩʷʢʠʡ ʨʘʟ, ʩʣʫʰʘʷ ʧʝʩʥʶ çɺʝʩʪʥʠʢ 

ʣʶʙʚʠè, ʧʨʦʭʦʜʷ ʚʥʦʚʴ ʠ ʚʥʦʚʴ ʩʢʨʳʪʳʡ, çʪʝʨʥʠʩʪʳʡè ʤʫʟʳʢʘʣʴʥʳʡ ʧʫʪʴ 

ʚʤʝʩʪʝ ʩ ʛʝʨʦʷʤʠ, ʥʝʚʦʣʴʥʦ ʟʘʜʘʝʰʴʩʷ ʚʦʧʨʦʩʦʤ: çʊʘʢ ʦʪʢʫʜʘ ʠ ʢʫʜʘ ʪʝʢʫʪ 

ʰʫʙʝʨʪʦʚʩʢʠʝ ʨʫʯʴʠé.? 
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ANALYSIS OF ROOFING COLLAPSE CASES DUE TO SNOW LOAD  

IN SAKHALI N ISLAND DURING THE PERIOD 2015-2019 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʦʙʨʫʰʝʥʠʡ ʢʨʦʚʝʣʴ ʥʘ ʦ. 

ʉʘʭʘʣʠʥ ʟʘ ʧʝʨʠʦʜ 2015-2019 ʛʛ. ʇʨʠʯʠʥʘʤʠ ʦʙʨʫʰʝʥʠʷ ʩʣʫʞʠʪ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʬʦʨʤʠʨʫʶʱʠʭ ʩʥʝʛʦʚʫʶ ʥʘʛʨʫʟʢʫ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ. 

Abstract:  this paper presents the analysis of roofing collapse cases due to 

snow load in Sakhalin Island during the period 2015-2019. The factors resulting in 

roofing collapses are hard precipitation quantity producing the snow load and low 

quality of construction material. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʘʭʘʣʠʥ, ʩʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʩʥʝʛʦʧʘʜ, ʦʙʨʫʰʝʥʠʝ 

ʢʨʦʚʣʠ. 

Keywords: Sakhalin, snow load, snowfall, roofing collapse. 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ (ʩ 2015 ʧʦ 2019) ʣʝʪ ʚ ʈʦʩʩʠʠ ʧʨʦʠʟʦʰʣʦ 73 ʦʙʨʫʰʝʥʠʷ 

ʢʨʦʚʣʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʥʝʛʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ ʙʳʣʘ 

ʦʬʠʮʠʘʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʥʘ ʥʘ ʩʘʡʪʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʘʛʝʥʪʩʪʚ. ɻʝʦʛʨʘʬʠʷ 

ʦʙʨʫʰʝʥʠʡ ʚʢʣʶʯʘʝʪ 20 ʩʫʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʘʭʘʣʠʥʩʢʫʶ ʦʙʣʘʩʪʴ. 

ʊʝʨʨʠʪʦʨʠʠ ʦ. ʉʘʭʘʣʠʥ ʝʞʝʛʦʜʥʦ ʠʩʧʳʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʦʪ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʛʦ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʚʳʧʘʜʘʶʱʠʝ ʪʚʝʨʜʳʝ ʦʩʘʜʢʠ ʧʨʦʚʦʮʠʨʫʶʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʥʝʛʦʤ, ʪʘʢʠʭ ʢʘʢ ʩʥʝʞʥʳʝ 

ʣʘʚʠʥʳ, ʩʥʝʛʦʧʝʨʝʥʦʩ, ʩʥʝʛʦʚʳʝ ʥʘʛʨʫʟʢʠ ʦ ʜʨʫʛʠʝ [2]. 

ɿʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʥʘ ʦ. ʉʘʭʘʣʠʥ ʧʨʦʠʟʦʰʣʦ ʧʷʪʴ ʦʙʨʫʰʝʥʠʡ, 

ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʭ ʩʥʝʛʦʚʳʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʚ 2015, 2017, 2018 ʠ 2019 ʛʦʜʘʭ. 

ʉʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʷʚʣʷʣʘʩʴ ʢʘʢ ʦʩʥʦʚʥʦʡ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʦʠʟʦ-

ʰʝʜʰʠʭ ʦʙʨʫʰʝʥʠʡ. 
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02 ʤʘʨʪʘ 2015 ʛ. ʦʪ ʩʥʝʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʦʩʪʨʘʜʘʣʘ ʥʘʪʷʞʥʘʷ ʢʨʳʰʘ 

ʫʣʠʯʥʦʛʦ ʢʘʬʝ ʚ ʛʦʨʦʜʩʢʦʤ ʧʘʨʢʝ ʛ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ. ʂʦʥʩʪʨʫʢʮʠʷ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʣʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʪʝʯʝʥʠʝ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ, ʦʜʥʘʢʦ ʥʝ ʙʳʣʘ 

ʜʝʤʦʥʪʠʨʦʚʘʥʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʘʬʝ ʙʳʣʦ ʟʘʢʨʳʪʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʥʝʪ. 

ʊʨʠ ʦʙʨʫʰʝʥʠʷ ʧʨʠʰʣʠʩʴ ʥʘ ʟʠʤʥʠʡ ʩʝʟʦʥ 2017-2018 ʛʛ., ʢʦʪʦʨʳʡ ʙʳʣ ʥʘ 

ʦ. ʉʘʭʘʣʠʥ ʤʥʦʛʦʩʥʝʞʥʳʤ. ʂʦʣʠʯʝʩʪʚʦ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʧʦ ʶʛʫ ʦʩʪʨʦʚʘ 

ʧʨʝʚʳʩʠʣʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦ ʨʷʜʫ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʡ ʙʦʣʝʝ ʯʝʤ ʥʘ 100 ʤʤ. 

ʇʝʨʚʦʝ ʦʙʨʫʰʝʥʠʝ ʧʨʦʠʟʦʰʣʦ 27 ʜʝʢʘʙʨʷ 2017 ʛ. ʧʦʜ ʪʷʞʝʩʪʴʶ ʩʥʝʛʘ ʙʳʣ 

ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʝʥ ʘʥʛʘʨ ʚ ʛ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʘʨʦʯʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʧʣʦʱʘʜʴ ʧʦʚʨʝʞʜʝʥʠʷ 800 ʤ
2
. 

ʆʙʨʫʰʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʧʦʩʣʝ ʩʥʝʛʦʧʘʜʘ 25-26 ʜʝʢʘʙʨʷ, ʢʦʛʜʘ ʚʳʧʘʣʦ 22 ʤʤ 

ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ, ʘʥʛʘʨ ʥʝ ʨʘʩʯʠʱʘʣʩʷ. ʅʘʨʷʜʫ ʩʦ ʩʥʝʛʦʤ ʧʨʠʯʠʥʦʡ ʦʙʨʫʰʝʥʠʷ 

ʥʘʟʳʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɽʱʝ ʜʚʘ ʦʙʨʫʰʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʚ ʷʥʚʘʨʝ (ʨʠʩ. 1) ʠ ʤʘʨʪʝ (ʨʠʩ. 2) 2018 ʛ. ʚ 

ʛ. ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢʝ. 11 ʷʥʚʘʨʷ 2018 ʛ. ʚ ʛʦʨʦʜʩʢʦʤ ʧʘʨʢʝ ʙʳʣʘ ʧʦʣʥʦʩʪʴʶ 

ʨʘʟʨʫʰʝʥʘ ʘʨʦʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʣʦʱʘʜʴʶ 300 ʤ
2
 (ʨʠʩ. 1). ɺʤʝʩʪʝ ʩʦ ʩʥʝʛʦʤ 

ʢʦʥʩʪʨʫʢʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚʦʚʥʫʪʨʴ ʥʘ ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʭʨʘʥʝʥʠʝ ʠʥʚʝʥʪʘʨʴ. 

ʆʙʨʫʰʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʫʪʨʦʤ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʩʥʝʛʦʧʘʜʘ 

ʧʨʦʰʝʜʰʝʛʦ 09-10 ʷʥʚʘʨʷ ʧʨʠʥʝʩʰʝʛʦ 34,9 ʤʤ ʦʩʘʜʢʦʚ. ɺʳʩʦʪʘ ʩʥʝʛʘ ʥʘ ʘʥʛʘʨʝ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʘʷ ʧʦ ʬʦʪʦʤʘʪʝʨʠʘʣʘʤ, ʥʝ ʧʨʝʚʳʰʘʣʘ 0,6 ʤ. ʆʙʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʢʨʦʚʣʠ ʩʣʦʝʚ ʨʘʥʝʝ 

ʦʪʣʦʞʝʥʥʦʛʦ ʩʥʝʛʘ, ʪʦ ʝʩʪʴ ʦʙʨʫʰʝʥʠʝ ʚʳʟʚʘʥʦ ʥʘʛʨʫʟʢʦʡ ʦʪ ʦʜʥʦʛʦ ʩʥʝʛʦʧʘʜʘ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʤʝʥʪ ʦʙʨʫʰʝʥʠʷ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 0,7 

ʢʇʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʛʦʨʦʜʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

[3] ʚ 4,0 ʢʇʘ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ɸʥʛʘʨ ʚ ʛʦʨʦʜʩʢʦʤ ʧʘʨʢʝ ʧʦʩʣʝ ʦʙʨʫʰʝʥʠʷ.  

ʌʦʪʦ ʘʚʪʦʨʦʚ, 12.01.18 
 

ɺ ʥʦʯʴ ʩ 09 ʥʘ 10 ʤʘʨʪʘ ʯʘʩʪʠʯʥʦ ʦʙʨʫʰʠʣʩʷ ʝʱʝ ʦʜʠʥ ʘʥʛʘʨ ʚ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ (ʨʠʩ. 2). ʇʣʦʱʘʜʴ ʦʙʨʫʰʝʥʠʷ 300 ʤ
2
, 37% ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʨʫʰʝʥʠʷ 11 ʷʥʚʘʨʷ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ 
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ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚʳʟʚʘʥʥʦʝ ʦʜʥʠʤ ʩʥʝʛʦʧʘʜʦʤ, ʦʙʨʫʰʝʥʠʝ 09 ʤʘʨʪʘ ʙʳʣʦ 

ʚʳʟʚʘʥʦ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʚ ʪʝʯʝʥʠʝ ʟʠʤʳ. ʊʨʠʛʝʨʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʦʙʨʫʰʝʥʠʷ ʧʦʩʣʫʞʠʣ ʩʥʝʛʦʧʘʜ 09 ʤʘʨʪʘ, ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 

19,1 ʤʤ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʥʝʛʘ ï 0,6 ʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʦ 75 ʩʤ. ʇʨʠʨʦʩʪ 

ʥʘʛʨʫʟʢʠ ʟʘ ʩʥʝʛʦʧʘʜ ʩʦʩʪʘʚʠʣ 0,28 ʢʇʘ. ʉʫʤʤʘʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʤʦʤʝʥʪ 

ʦʙʨʫʰʝʥʠʷ ʧʨʠʤʝʨʥʦ 2,0 ʢʇʘ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʟʨʫʰʝʥʥʳʡ ʘʥʛʘʨ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʛ.  

ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ. ʌʦʪʦ ʘʚʪʦʨʦʚ, 12.03.18. 

 

ʆʙʠʣʴʥʦʛʦ ʩʥʝʛʦʧʘʜʘ ʥʝ ʚʳʜʝʨʞʘʣʘ ʚʝʪʭʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʨʝʤʦʥʪʥʦʛʦ 

ʙʦʢʩʘ ʚ ʛ. ʆʭʘ ʠ 30 ʥʦʷʙʨʷ 2019 ʛ. ʨʫʭʥʫʣʘ ʥʘ ʧʨʠʧʘʨʢʦʚʘʥʥʳʝ ʚʥʫʪʨʠ 

ʘʚʪʦʤʦʙʠʣʠ. ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʩʥʝʛʦʧʘʜ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʦʙʨʫʰʝʥʠʶ 

ʩʦʩʪʘʚʠʣʦ 29 ʤʤ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʦʙʨʫʰʝʥʠʷ ʥʝ ʧʝʨʚʳʝ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʩʧʨʦʚʦʮʠ-

ʨʦʚʘʥʥʳʝ ʩʥʝʛʦʚʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘ ʦ. ʉʘʭʘʣʠʥ. ʅʘʢʦʧʣʝʥʥʘʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 

ʣʝʪ ʩʪʘʪʠʩʪʠʢʘ [1] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʫʰʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 14 

ʩʣʫʯʘʝʚ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʟʘ 7 ʣʝʪ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʘʩʪʫʧʣʝʥʠʷ ʛʦʜʘ ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʦʡʜʝʪ ʦʙʨʫʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,35. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ɻʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ 

ʈʌ ˉ ʄʂ-867.2020.5. 
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ʉʆʍʈɸʅɽʅʀɽ ɻɽʆʃʆɻʀʏɽʉʂʆɻʆ ʅɸʉʃɽɼʀʗ  

ɺ ʇʈɽɼɽʃɸʍ ɸʈʂʊʀʏɽʉʂʆɻʆ ʈɽɻʀʆʅɸ ʂɸʂ ʌɸʂʊʆʈ 

ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ ɸʈʍɸʅɻɽʃʔʉʂʆʁ ʆɹʃɸʉʊʀ 

GEOLOGICAL HERITAGE CONSERVATION  

WITHIN THE ARCTIC AREA AS A FACTOR  OF THE SUSTAINABLE 

DEVELOPMENT  OF THE ARKHANGELSK REGION  
 

ɸʥʥʦʪʘʮʠʷ: ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʠʤʝʶʱʠʝ ʮʝʥʥʦʩʪʴ ʚ ʥʘʫʯʥʦʤ, ʵʩʪʝʪʠʯʝʩʢʦʤ, 

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ɺ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʫʶʱʠʡ ʩʪʘʪʫʩ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ɸʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʤʝʶʪ ʪʦʣʴʢʦ 

ʯʝʪʳʨʝ. ʆʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʘ ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʠʭ 

ʫʥʠʯʪʦʞʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

Abstract:  geological monuments are unique objects of natural heritage which 

are valuable not only scientifically, but also in aesthetic, enlightening terms. In the 

Arkhangelsk region within the Arctic area despite to a diverse and fairly wide base 

of natural heritage objects there are only four objects with a current status of 

geological monuments. The absence of mechanisms for the geoconservation of 

monuments predisposes to their destruction under the influence of both natural and 

anthropogenic factors. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ, ɸʨʭʘʥʛʝʣʴʩʢʘʷ 

ʦʙʣʘʩʪʴ, ɸʨʢʪʠʯʝʩʢʘʷ ʟʦʥʘ, ʛʝʦʢʦʥʩʝʨʚʘʮʠʷ, ʛʝʦʪʫʨʠʟʤ. 

Keywords: geological natural monuments, the Arkhangelsk region, the Artic 

area, geoconservation, geotourism. 
 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʰʠʨʦʢʦ ʧʨʠʟʥʘʥʘ 

ʙʠʦʣʦʛʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʦʜʥʘʢʦ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʦʨʛʘʥʳ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʠ 

ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʠʛʥʦʨʠʨʫʷ ʦʙʲʝʢʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ. ʄʝʭʘʥʠʯʝʩʢʘʷ 

ʵʨʦʟʠʷ ʨʘʟʨʫʰʘʝʪ ʬʦʨʤʳ ʨʝʣʴʝʬʘ, ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʧʦʯʚ. ɿʘʛʨʷʟʥʝʥʠʝ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʘʢʪʠʚʠʟʠʨʫʶʪ ʢʘʨʩʪʦʚʳʝ ʷʚʣʝʥʠʷ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʦʞʝʪ ʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʧʦʣʟʥʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʪʘʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʣʠ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʥʝʘʢʪʠʚʥʳʤʠ. 
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ʆʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʜʣʷ ʧʦʥʷʪʠʷ çʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳè ʥʝʪ. ʆʙʲʝʢʪʳ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 14.03.1995 ʛ. ˉ33 [1], ʥʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦ ʧʦʥʷʪʠʝ ʥʝ ʟʘʢʨʝʧʣʝʥʦ. ɺ ʧʨʠʢʘʟʝ ʄʠʥʧʨʠʨʦʜʳ ʈʌ ʦʪ 25.01.1993 ʛ. ˉ15 

ʧʘʤʷʪʥʠʢʘʤʠ ʧʨʠʨʦʜʳ ʦʙʲʷʚʣʷʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ 

ʠ ʢʦʤʧʣʝʢʩʳ, ʮʝʥʥʳʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ, ʥʘʫʯʥʦʤ, ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʤ, 

ʵʩʪʝʪʠʯʝʩʢʦʤ ʠ ʵʢʦʣʦʛʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʦʩʦʙʦʡ 

ʦʭʨʘʥʝ ʛʦʩʫʜʘʨʩʪʚʘ [2]. 

ʊʝʨʨʠʪʦʨʠʠ, ʚʭʦʜʷʱʠʝ ʚ ɸʨʢʪʠʯʝʩʢʫʶ ʟʦʥʫ ʈʌ (ʜʘʣʝʝ ï ɸɿʈʌ), 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʫʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 02.05.2014 ˉ296 [3]. ɺ ʧʨʝʜʝʣʘʭ 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩʝʤʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ (ʜʘʣʝʝ ï ʅɸʆ) ʚ ʧʦʣʥʦʤ ʩʦʩʪʘʚʝ, ʟʝʤʣʠ ʠ ʦʩʪʨʦʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʉʝʚʝʨʥʦʤ ʃʝʜʦʚʠʪʦʤ ʦʢʝʘʥʝ, ʚʢʣʶʯʝʥʳ ʚ ɸɿʈʌ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʥʘʯʘʣʝ XXI  ʚ. ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʦʪʢʨʳʪʳ ʥʦʚʳʝ ʠ ʜʦʠʟʫʯʝʥʳ 

ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʠ ʥʘʫʯʥʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʜʝʡʩʪʚʫʶʱʠʡ ʩʪʘʪʫʩ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ɸɿʈʌ ʠʤʝʶʪ 

ʯʝʪʳʨʝ ʩʣʝʜʫʶʱʠʭ ʦʙʲʝʢʪʘ [4,5]: ʫʨʦʯʠʱʝ ʂʫʨʪʷʝʚʦ (ʇʨʠʤʦʨʩʢʠʡ ʨʘʡʦʥ), 

ʢʘʥʴʦʥ ɹʦʣʴʰʠʝ ɺʦʨʦʪʘ, ʂʘʤʝʥʥʳʡ ʛʦʨʦʜ, ʇʳʤ-ɺʘ-ʐʦʨ (ʚʩʝ ï ʪʝʨʨʠʪʦʨʠʷ 

ʅɸʆ). ʊʘʢ, ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʶʨʠʜʠʯʝʩʢʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʷʚʣʷʝʪʩʷ 

ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ, ʦʙʣʘʜʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʤ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʤ ʠ ʥʘʫʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʘʥʠʝ ʠʤ ʩʪʘʪʫʩʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʦʩʦʙʦʡ 

ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʭ ʦʭʨʘʥʝ. 

ʆʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʤʘ ʩʦʭʨʘʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʝʜʨʘʩʧʦ-

ʣʘʛʘʶʪ ʢ ʠʭ ʫʥʠʯʪʦʞʝʥʠʶ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ. ʆʩʥʦʚʥʳʤʠ ʫʛʨʦʟʘʤʠ ʜʣʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

- ʫʛʨʦʟʘ ʨʘʩʭʠʱʝʥʠʷ ʨʝʜʢʠʭ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ. ʆʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ 

ʜʦʢʝʤʙʨʠʷ ʤʠʨʘ ï ɿʠʤʥʠʝ ʛʦʨʳ ï ʥʝ ʷʚʣʷʝʪʩʷ ʚ ʈʌ ʜʘʞʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤ 

ʧʘʤʷʪʥʠʢʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʦʭʨʘʥʦʡ, ʥʦ ʚʢʣʶʯʝʥʦ ʚ ʩʧʠʩʦʢ 

ʚʩʝʤʠʨʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʦʜ ʵʛʠʜʦʡ ʖʅɽʉʂʆ. ɼʨʫʛʠʤ 

ʧʨʠʤʝʨʦʤ ʷʚʣʷʶʪʩʷ ʩʝʚʝʨʦʪʠʤʘʥʩʢʠʝ ʘʛʘʪʳ (çʄʳʩ ʏʘʷʯʠʡè, çʃʝʚʘʷ ʀʝʚʢʘè ʠ 

çʄʘʣʦʯʝʨʥʦʨʝʯʝʥʩʢʦʝè), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ 

ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʠʥʪʝʨʝʩ ʢʘʢ ʦʪʣʠʯʥʳʡ ʧʦʜʝʣʦʯʥʳʡ ʢʘʤʝʥʴ; 

- ʫʛʨʦʟʘ ʧʦʪʝʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʉʦʷʥʳ ʚ ʝʝ ʩʨʝʜʥʝʤ 

ʪʝʯʝʥʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʫʥʠʢʘʣʴʥʳʭ ʦʙʥʘʞʝʥʠʡ (ʨʠʩ. 1, ʘ), ʩʦʜʝʨ-

ʞʘʱʠʝ ʦʩʪʘʪʢʠ ʧʝʨʤʩʢʦʡ ʵʥʪʦʤʦʬʘʫʥʳ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʐʝʡʤʦʛʦʨʩʢʦʝ 

ʦʙʥʘʞʝʥʠʝ ʟʘʨʦʩʣʦ ʣʝʩʦʤ. ʉʣʦʞʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʂʘʤʝʥʥʳʡ ʛʦʨʦʜ ʠ ʂʘʥʴʦʥ ɹʦʣʴʰʠʝ 

ʚʦʨʦʪʘ (ʨʠʩ.1, ʙ ʠ ʛ), ʧʦʩʪʦʷʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʙʦʣʴʰʠʤ ʨʘʟʨʫʰʝʥʠʷʤ ʛʦʨʥʳʭ 

ʧʦʨʦʜ; 
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- ʫʛʨʦʟʘ ʧʦʪʝʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʤʷʪʥʠʢʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʉʬʝʨʦʣʠʪʳ ʦʩʪʨʦʚʘ ʏʘʤʧ (ɿʝʤʣʷ ʌʨʘʥʮʘ 

ʀʦʩʠʬʘ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʨʦʜʫ ʥʝʚʳʩʦʢʦʡ ʪʚʝʨʜʦʩʪʠ, ʩʧʦʩʦʙʥʫʶ 

ʨʘʟʨʫʰʘʪʴʩʷ ʠ ʨʘʩʩʳʧʘʪʴʩʷ ʚ ʨʫʢʘʭ (ʨʠʩ.1, ʚ). 
 

ʘ) 

  

ʙ) 

ʚ) 

  

ʛ) 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨʳ ʛʝʦʨʘʟʥʦʦʙʨʘʟʠʷ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ɿʥʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʝʛʦ ʨʝʩʫʨʩʘʤʠ. ɻʝʦʣʦʛʠ-

ʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʥʪʝʨʝʩʘ ʠ 

ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʝʦʪʫʨʠʟʤʘ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʛʦ ʠ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘ-

ʶʱʝʛʦʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʨʝʜʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ 

ʯʝʨʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʛʝʦʢʦʥʩʝʨʚʘʮʠʠ, ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʦʩʪʘʚʣʷ-

ʶʱʘʷ. ɻʝʦʪʫʨʠʟʤ ʢʘʢ ʢʦʥʮʝʧʮʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʦʪʜʳʭʘ ʧʨʝʜʣʘʛʘʝʪ ʜʣʷ ʨʝʛʠʦʥʘ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ. 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʩʪʨʘʥʳ ʠ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ, ʦʙʣʘʜʘʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʥʘʫʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʘʥʠʝ ʠʤ ʩʪʘʪʫʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʦʩʦʙʦʡ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʠʭ ʦʭʨʘʥʝ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 

ˉ33-ʌɿ: [ʧʨʠʥʷʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʫʤʦʡ 14 ʤʘʨʪʘ 1995 ʛ.]: (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ 

ʜʦʧʦʣʥʝʥʠʷʤʠ). ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ɻʘʨʘʥʪ. ï ʊʝʢʩʪ: 

ʵʣʝʢʪʨʦʥʥʳʡ. 

2. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʦ ʧʘʤʷʪʥʠʢʘʭ ʧʨʠʨʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ: ʇʨʠʢʘʟ ˉ 15: [ʧʨʠʥʷʪ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ 

25 ʷʥʚʘʨʷ 1993 ʛ.]. ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ɻʘʨʘʥʪ. ï ʊʝʢʩʪ: 

ʵʣʝʢʪʨʦʥʥʳʡ. 
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3. ʆ ʩʫʭʦʧʫʪʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 

ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 02.05.2014 ʛ. ˉ296 (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ). ï 

ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ɻʘʨʘʥʪ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 

4. ʈʝʝʩʪʨ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ: ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ï ɼʦʩʪʫʧ ʩ ʦʬʠʮ. ʩʘʡʪʘ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 

5. ʇʝʨʝʯʝʥʴ ʜʝʡʩʪʚʫʶʱʠʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʥʘ 01.01.2020: ɼʝʧʘʨʪʘʤʝʥʪ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ 

ʦʢʨʫʛʘ. ï ɼʦʩʪʫʧ ʩ ʦʬʠʮ. ʩʘʡʪʘ ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ. ï ʊʝʢʩʪ: 

ʵʣʝʢʪʨʦʥʥʳʡ. 
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INCREA SE OF STUDENTS MOTOR ACTIVITY BASED  

ON INTEGRATION OF PHYSICAL EDUCATION FORMS  

IN HIGHER EDUCATION INSTITUTIONS  

 

ɸʥʥʦʪʘʮʠʷ: ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʘʨʘʤʝʪʨʳ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʧʨʠʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʚʝʣʠʯʠʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʣʝʢʪʠʚʥʳʭ ʜʠʩʮʠʧʣʠʥ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ 
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ʩʧʦʨʪʫ. ɺʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʝʧ-ʥʘʛʨʫʟʢʠ ʠ ʤʝʜʣʝʥʥʦʛʦ ʙʝʛʘ 

ʥʘ ʦʨʛʘʥʠʟʤ ʩʪʫʜʝʥʪʦʚ ʧʦ ʨʝʘʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʪʫʜʝʥʪʳ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪ ʩʪʝʧ-

ʥʘʛʨʫʟʢʫ ʠ ʤʝʜʣʝʥʥʳʡ ʙʝʛ, ʥʝ ʫʯʠʪʳʚʘʷ ʩʚʦʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

Abstract: the authors consider the parameters and organizational techniques 

that allow increasing the motor activity of students in the process of passing elective 

disciplines in physical culture and sports. The features of the impact of step-load and 

slow running on the students ' body by the reaction of the cardiovascular system are 

revealed. It is shown that students with different levels of physical fitness perform 

step-load and slow running, without taking into account their level of fitness. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʠʥʪʝʛʨʘʮʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, 

ʧʘʨʘʤʝʪʨʳ, ʧʨʦʮʝʩʩ, ʨʘʟʚʠʪʠʝ. 

Keywords: motor activity, integration, intensity, parameters, process, 

development. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʭ ʩʪʦʨʦʥ ʞʠʟʥʠ 

ʦʙʱʝʩʪʚʘ ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʤʦʣʦʜʝʞʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʠʭ ʫʩʧʝʰʥʦʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ 

ʚʳʩʰʝʡ ʰʢʦʣʦʡ ʟʘʜʘʯʫ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʯʝʣʦʚʝʢʘ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʦʩʦʟʥʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢʘʞʜʦʡ ʣʠʯʥʦʩʪʠ ʢ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ. ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʣʠʯʥʦʩʪʠ ʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ (ʨʝʞʠʤʘ ʧʠʪʘʥʠʷ, ʚʠʜʦʚ ʧʦʪʨʝʙʣʷʝʤʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʧʦʜʚʠʞʥʦʩʪʠ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʚʠʜʘ ʜʦʩʫʛʘ ʠ ʦʪʜʳʭʘ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ) ʫ ʢʘʞʜʦʛʦ 

ʧʦʣʫʯʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʟʜʦʨʦʚʴʷ[1]. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʩʦʙʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʟʜʦʨʦʚʴʶ (ʢʫʨʝʥʠʝ, 

ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʥʘʨʢʦʪʠʢʦʚ ʠ ʪ.ʜ.). ʅʝʦʙʭʦʜʠʤʳ ʥʝʦʪʣʦʞʥʳʝ 

ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʝʞʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʮʝʩʩ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ ʚʫʟʝ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʘʢʪʠʚʥʦʛʦ ʩʪʠʣʷ ʧʦʚʝʜʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʫ ʤʦʣʦʜʝʞʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʝʛʦ ʛʝʨʤʘʥʠʟʘʮʠʷ, ʛʫʤʘʥʠʪʘʨʠʟʘʮʠʷ, ʜʝʤʦʢʨʘʪʠʟʘʮʠʷ, 

ʣʠʯʥʦʩʪʥʘʷ ʦʨʠʝʥʪʘʮʠʷ, ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʜʨ. ɸʥʘʣʠʟ 

ʜʘʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʫʜʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʢʘʢ 

ʟʘʜʘʥʥʳʝ ʦʙʲʝʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʦʙʱʝʩʪʚʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ[2-8]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪ. ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ) ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʧʦʨʪ-ʪʝʩʪʝʨʦʚ Polar RS 
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400. ɺʦ ʚʨʝʤʷ ʙʝʛʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʚʨʝʤʷ ʧʨʦʙʝʛʘʥʠʷ 100 ʤʝʪʨʦʚʳʭ ʦʪʨʝʟʢʦʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʙʝʛʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 

ʩʪʫʜʝʥʪʳ I-II ʢʫʨʩʦʚ ʉ-ʇʙ ɻʋʊ (n=118). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ 

ʘʥʘʣʠʟ, ʜʠʥʘʤʠʢʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ) ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʪʝʧ-

ʥʘʛʨʫʟʢʠ ʠ ʤʝʜʣʝʥʥʦʛʦ ʙʝʛʘ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, 

ʚʳʙʨʘʥʥʦʡ ʩʘʤʠʤ ʩʪʫʜʝʥʪʦʤ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʦʱʫʱʝʥʠʡ. ɺʳʧʦʣʥʷʷ 

ʩʪʝʧ-ʥʘʛʨʫʟʢʫ, ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ (ʚʨʘʙʘʪʳʚʘʶʱʝʶʩʷ) ʩʪʫʜʝʥʪʳ ʚ 

ʢʦʥʮʝ ʧʷʪʦʡ ʤʠʥʫʪʳ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʏʉʉ (ʦʪ 110 

ʫʜ/ʤʠʥ. ʜʦ 165 ʫʜ/ʤʠʥ), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ: - ʦ ʢʘʯʝʩʪʚʝ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʦʛʦ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʟʘʜʘʥʠʷ, ʩʦʟʥʘʪʝʣʴʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʝʛʦ ʚʳʧʦʣʥʝʥʠʠ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ; - ʦ ʥʝʫʤʝʥʠʠ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʪʴ ʩʚʦʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠ ʚʳʧʦʣʥʷʪʴ ʵʪʦ ʜʚʠʛʘʪʝʣʴʥʦʝ ʟʘʜʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ, 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. ɺʘʞʥʦ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʠ ʙʝʛʘ (2 ʤ/ʩ) ʏʉʉ ʫ 

ʩʪʫʜʝʥʪʦʚ, ʧʨʠʥʠʤʘʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ 

(ʦʪ 119 ʫʜ/ʤʠʥ. ʜʦ 178 ʫʜ/ʤʠʥ). ɼʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʝʧ-ʥʘʛʨʫʟʢʠ 

ʠ ʤʝʜʣʝʥʥʦʛʦ ʙʝʛʘ ʥʘ ʦʨʛʘʥʠʟʤ ʩʪʫʜʝʥʪʦʚ ʧʦ ʨʝʘʢʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʛʨʫʟʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ, 

ʩʥʠʞʘʝʪ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʘʥʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ [9-21]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʤʝʝʪʩʷ ʧʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ, ʢʦʪʦʨʫʶ 

ʥʫʞʥʦ ʨʝʰʘʪʴ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʩʪʫʜʝʥʪʦʚ. ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʤʢʘʭ 

ʢʘʞʜʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ: - ʫʩʪʘʥʦʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʦʧʪʠʤʘʣʴʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʪʝʧʝʥʴ ʥʘʛʨʫʟʢʠ (ʯʘʩʪʦʪʫ ʜʚʠʞʝʥʠʡ) 

ʠ ʩʢʦʨʦʩʪʠ ʙʝʛʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, 

ʥʘʫʯʠʚ ʩʪʫʜʝʥʪʦʚ ʧʨʠʝʤʘʤ ʩʘʤʦʢʦʥʪʨʦʣʷ ʟʘ ʏʉʉ; - ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʩʪʝʧ-

ʥʘʛʨʫʟʢʫ ʩ ʯʝʪʳʨʝʭ ʜʦ ʰʝʩʪʠ ʤʠʥʫʪ, ʚʳʧʦʣʥʷʝʤʫʶ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴʶ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ; - ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʤʝʜʣʝʥʥʦʛʦ ʙʝʛʘ ʩ 

5 ʤʠʥʫʪ ʜʦ 10 ʤʠʥʫʪ, ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɺʦʟʤʦʞʥʦ, 

ʚʳʧʦʣʥʝʥʠʝ ʙʝʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʦʚʪʦʨʥʳʤ ʧʨʦʙʝʛʘʥʠʝʤ ʪʨʝʭ-ʯʝʪʳʨʝʭʤʠʥʫʪʥʳʭ 

ʦʪʨʝʟʢʦʚ, ʯʝʨʝʜʫʷ ʠʭ ʩ ʭʦʜʴʙʦʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʟʘʧʣʘʥʠʨʦʚʘʥʥʫʶ ʥʘʛʨʫʟʢʫ; - 

ʦʙʱʝʨʘʟʚʠʚʘʶʱʠʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʠʙʢʦʩʪʠ ʚʳʧʦʣʥʷʪʴ 

ʚ ʜʚʠʞʝʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʟʘʥʷʪʠʠ, ʪ.ʢ., ʧʦʤʠʤʦ ʚʳʧʦʣʥʝʥʠʷ ʦʙʱʝʨʘʟʚʠʚʘʶʱʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ, ʧʨʦʡʜʸʥʥʳʭ ʥʘ ʟʘʥʷʪʠʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʘʵʨʦʙʥʦʡ ʥʘʛʨʫʟʢʠ (ʚ ʮʠʢʣʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʷʭ ʜʦ 20 ʤʠʥ.) ʠ ʙʳʣʠ 

ʧʨʦʚʝʨʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʞʜʝʥʠʷ ʵʣʝʢʪʠʚʥʳʭ ʜʠʩʮʠʧʣʠʥ ʧʦ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ. ʇʦʣʫʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘ-

ʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ ʂʫʧʝʨʘ ʚ ʢʦʥʮʝ ʩʝʤʝʩʪʨʘ 

(2277Ñ71,5 ʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʩʝʤʝʩʪʨʘ (1992Ñ98,3 ʤ). 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʷʷ ʩʪʝʧ-ʥʘʛʨʫʟʢʫ ʠ ʙʝʛ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʦʧʪʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʬʠʟʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʫʷ ʧʦʢʘʟʘʪʝʣʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʏʉʉ), 
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ʩʪʫʜʝʥʪʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʚʝʣʠʯʠʚʘʶʪ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʧʪʠʤʠʟʠʨʫʶʪ ʪʨʝʥʠʨʦ-

ʚʦʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʞʜʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʘʮʠʠ 

ʬʦʨʤ ʬʠʟʠʯʝʩʢʦʛʦ ʚ ɺʋɿʝ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʪʦʨʦʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ, 

ʘ ʠʤʝʥʥʦ: ʚʥʝʜʨʝʥʠʝ ʤʫʣʴʪʠʤʝʡʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦ ʦʙʫʯʘʶʱʠʤ ʤʦʜʫʣʷʤ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ, ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

Abstract:  the article considers as the second pedagogical condition, namely: the 

introduction of multi-media presentations on training modules to increase motivation, 

leads to the activation of cognitive activity of children of senior preschool age. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʣʴʪʠʤʝʡʜʠʡʥʘʷ ʧʨʝʟʝʥʪʘʮʠʷ, ʜʦʰʢʦʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
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ɺʥʝʜʨʝʥʠʝ ʤʫʣʴʪʠʤʝʡʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦ ʦʙʫʯʘʶʱʠʤ ʤʦʜʫʣʷʤ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʩʨʝʜʩʪʚʘ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʪʠʚʘʮʠʷ ï ʵʪʦ ʧʦʙʫʞʜʝʥʠʝ ʢ ʜʝʡʩʪʚʠʶ, ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʫʧʨʘʚʣʷʶʱʠʡ ʧʦʚʝʜʝʥʠʝʤ 

ʯʝʣʦʚʝʢʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʝʛʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ; ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʨʝʟ ʪʨʫʜ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ [1]. 

ʉʦʛʣʘʩʥʦ ʩʫʞʜʝʥʠʷʤ ʚʦʩʧʠʪʘʪʝʣʝʡ ʠ ʧʩʠʭʦʣʦʛʦʚ, ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʤʦʪʠʚʘʮʠʠ ʨʝʙʝʥʢʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʨʷʜ ʥʘʧʨʘʚʣʝʥʠʡ: 

Å ʫʢʨʝʧʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʯʝʙʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ; 

Å ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʝʜʘʛʦʛʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʚʳʢʦʚ (ʘʥʘʣʠʟʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʨʝʬʣʝʢʩʠʠ); 

Å ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʨʝʙʝʥʢʘ ʩ ʨʦʜʠʪʝʣʷʤʠ, 

ʨʦʚʝʩʥʠʢʘʤʠ, ʧʝʜʘʛʦʛʘʤʠ; 

Å ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʚʝʨʛʝʥʮʠʠ ʦʩʥʦʚʥʳʭ ʩʫʙʲʝʢʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ; 

Å ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʩʝʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʩʪʨʦʷ ʫʯʘʩʪʥʠʢʦʚ ʢ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. 

ʈʘʟʚʠʪʠʝ ʤʦʪʠʚʘʮʠʠ ʠ ʦʙʫʯʝʥʠʝ ʜʦʣʞʥʳ ʠʜʪʠ ʚʤʝʩʪʝ, ʠ ʙʳʪʴ ʥʝʦʪʜʝʣʠʤʳ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʘ ʥʝ ʷʚʣʷʪʴʩʷ ʦʪʜʝʣʴʥʳʤʠ ʩʪʫʧʝʥʷʤʠ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ 
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ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʣʷ ʜʝʪʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʤʥʦʛʦʦʙʨʘʟʥʦʡ, ʯʪʦʙʳ 

ʦʪʢʨʳʚʘʪʴ ʩʝʢʨʝʪʳ, ʨʝʰʘʪʴ ʛʦʣʦʚʦʣʦʤʢʠ ʠ ʨʝʙʫʩʳ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʛʨʘʪʴ ʠ 

ʚʦʦʙʨʘʞʘʪʴ. ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʠʛʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʩʦʟʜʘʥʠʷ ʤʦʪʠʚʘʮʠʠ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʤʦʪʠʚʘʮʠʠ ʜʝʪʝʡ ʪʨʝʙʫʝʪʩʷ ʢʨʘʩʦʯʥʘʷ 

ʥʘʛʣʷʜʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ çʫʯʘʩʪʠʝè ʚʳʤʳʰʣʝʥʥʳʭ ʧʝʨʩʦʥʘʞʝʡ, ʘ ʪʘʢʞʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʪʚʦʨʯʝʩʢʠʝ ʟʘʜʘʥʠʷ. ɿʘʜʘʥʠʷ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ, ʘ ʪʘʢʞʝ ʠʭ 

ʬʦʨʤʫʣʠʨʦʚʢʘ ʜʦʣʞʥʳ ʧʨʦʙʫʞʜʘʪʴ ʠʥʪʝʨʝʩ ʫ ʜʝʪʝʡ. ʀʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ 

ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʜʝʪʷʤ ʨʝʰʘʪʴ ʞʠʟʥʝʥʥʳʝ ʚʦʧʨʦʩʳ. ɼʝʪʷʤ ʩʣʝʜʫʝʪ ʥʘʫʯʠʪʴʩʷ 

ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʠ ʩʦʨʝʚʥʦʚʘʪʴʩʷ, ʠ ʵʪʦ ʥʫʞʥʦ ʧʦʦʱʨʷʪʴ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʤʦʪʠʚʘʮʠʷ ʢ ʦʙʫʯʝʥʠʶ ʚ ʜʦʰʢʦʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ 

ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʙʫʜʫʱʠʭ ʫʩʧʝʭʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʈʝʙʝʥʦʢ ʜʦʣʞʝʥ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʨʦʜʠʪʝʣʷʤʠ, ʨʦʚʝʩʥʠʢʘʤʠ, ʙʳʪʴ ʘʢʪʠʚʥʳʤ ʠ 

ʧʦʜʧʘʜʘʪʴ ʧʦʜ ʚʣʠʷʥʠʝ ʚʦʩʧʠʪʘʪʝʣʷ. ʕʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʢʘʢ ʣʠʯʥʦʩʪʠ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ [3]. 

ʇʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʨʘʩʦʯʥʦʡ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʘ 

ʪʘʢʞʝ ʧʨʦʙʫʜʠʪʴ ʞʠʚʦʡ ʠʥʪʝʨʝʩ ʨʝʙʝʥʢʘ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʦʪʣʠʯʥʳʤ ʥʘʛʣʷʜʥʳʤ ʧʦʩʦʙʠʝʤ ʠ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʭʦʨʦʰʝʤʫ ʚʳʧʦʣʥʝʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʢʣʘʜʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʦʤ, ʥʦ ʠ ʚ 

ʘʩʩʦʮʠʘʪʠʚʥʦʤ ʚʠʜʝ ʚ ʧʘʤʷʪʴ ʨʝʙʝʥʢʘ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʣʘʡʜʦʚ ʧʨʝʟʝʥʪʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡ: 

- ʧʦʣʠʩʝʥʩʦʨʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʘʪʝʨʠʘʣʘ; 

- ʩʦʯʝʪʘʥʠʝ ʘʫʜʠʦ, ʚʠʜʝʦ ʠ ʘʥʠʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʦʜʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ 

ʧʦʤʦʛʘʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʛʦ ʨʝʙʝʥʢʦʤ ʠʟ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʧʨʦʝʢʪʦʨʘ ʠ ʵʢʨʘʥʘ; 

- ʘʢʪʠʚʠʟʘʮʠʷ ʟʨʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʛʣʘʟʦʤʝʨʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʪʝʡ; 

- ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʝ ʩʣʘʡʜ-ʬʠʣʴʤʳ ʢʦʤʬʦʨʪʥʦ ʧʨʠʤʝʥʷʪʴ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʨʘʩʧʝʯʘʪʦʢ ʩ ʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʰʨʠʬʪʘ 

ʥʘ ʧʨʠʥʪʝʨʝ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʘʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ. 

ʅʘʧʨʠʤʝʨ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʤʠʥʠ-ʠʛʨʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʤʳʩʣʠ-

ʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ɼʘʥʥʳʝ ʠʛʨʳ ʩʦʩʪʦʷʪ ʠʟ 2-5 ʩʣʘʡʜʦʚ ʩ 4-6 ʢʘʨʪʠʥʢʘʤʠ ʥʘ 

ʢʘʞʜʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ, ʣʠʙʦ ʠʩʢʣʶʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʘʨʪʠʥʢʫ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʪʝʨʝʩʘ ʧʨʠ ʧʨʘʚʠʣʴ-

ʥʦʤ ʦʪʚʝʪʝ ʨʝʙʝʥʢʘ ʧʦʷʚʣʷʝʪʩʷ ʩʣʘʡʜ ʩ ʫʣʳʙʘʶʱʠʤʠʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘʩʝʢʦʤʳʤ 

ʠʣʠ ʞʠʚʦʪʥʳʤ ʠ ʦʜʦʙʨʠʪʝʣʴʥʳʤʠ ʘʧʣʦʜʠʩʤʝʥʪʘʤʠ, ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʦʪʚʝʪʝ ï 

ʩʣʘʡʜ ʩ ʧʝʯʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʠ ʩʦʚʝʪʦʤ ʥʝ ʨʘʩʩʪʨʘʠʚʘʪʴʩʷ, ʧʦʜʫʤʘʪʴ ʝʱʝ ʨʘʟ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʵʬʬʝʢʪʠʚʥʦ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʩ ʠʥʪʝʨʝʩʦʤ ʠ ʨʘʜʦʩʪʴʶ ʜʝʪʠ ʧʦʚʪʦ-
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ʨʷʶʪ ʜʚʠʞʝʥʠʷ ʟʘ ʤʫʣʴʪʠʧʣʠʢʘʮʠʦʥʥʳʤ ʯʝʣʦʚʝʯʢʦʤ ʥʘ ʵʢʨʘʥʝ ʧʦʜ ʤʫʟʳʢʫ ʚ 

ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʬʠʟʢʫʣʴʪʤʠʥʫʪʢʠ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʜʝʪʩʢʦʤ ʢʦʣʣʝʢʪʠʚʝ. 

ɺʦ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʫ ʨʝʙʝʥʢʘ 

ʬʦʨʤʠʨʫʝʪʩʷ: 

- ʤʝʣʢʘʷ ʤʦʪʦʨʠʢʘ; 

- ʦʧʪʠʢʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʠʝʥʪʘʮʠʷ; 

- ʟʨʠʪʝʣʴʥʦ-ʤʦʪʦʨʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ; 

- ʚʦʦʙʨʘʞʝʥʠʝ; 

- ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ; 

- ʘʙʩʪʨʘʢʪʥʦʝ ʤʳʰʣʝʥʠʝ; 

- ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʠ ʜʦʣʛʦʩʨʦʯʥʘʷ ʧʘʤʷʪʴ; 

- ʚʥʫʪʨʝʥʥʠʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʀʂʊ ʧʦʤʦʛʘʝʪ ʚʦʩʧʠʪʘʪʝʣʶ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʜʝʪʝʡ ʢ 

ʦʙʫʯʝʥʠʶ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ: 

- ʧʦʧʦʣʥʷʝʪ ʜʝʪʝʡ ʟʥʘʥʠʷʤʠ ʚ ʠʭ ʦʙʨʘʟʥʦ-ʧʦʥʷʪʠʡʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʦʢʨʘʰʝʥʥʦʩʪʠ; 

- ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ; 

- ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ ʧʦʟʥʘʥʠʷ; 

- ʫʚʝʣʠʯʠʚʘʝʪ ʢʨʫʛʦʟʦʨ ʨʝʙʝʥʢʘ; 

- ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʟʘʥʷʪʠʷʭ; 

- ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʚʦʩʧʠʪʘʪʝʣʷ ʠ ʨʝʙʝʥʢʘ; 

- ʧʦʚʳʰʘʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʚ ʜʦʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʝʜʩʪʚʘʤʠ ʤʫʣʴʪʠʤʝʜʠʘ ʚ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʫʧʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʠʛʨʦʚʦʡ ʬʦʨʤʝ ʬʦʨʤʠʨʦʚʘʪʴ ʣʦʛʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ ʜʝʪʝʡ, ʜʦʙʠʪʴʩʷ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ, ʫʢʨʝʧʠʪʴ ʪʚʦʨʯʝʩʢʫʶ ʯʘʩʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩ ʪʝʤ ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʠ ʤʦʪʠʚʘʮʠʶ 

ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʘʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʪʝʡ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʂʦʤʧʴʶʪʝʨ ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʨʘʩʢʨʳʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪʚʦʨʯʝʩʪʚʝ ʜʝʪʝʡ. 

ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʘʫʜʠʪʦʨʥʳʝ 

ʟʘʥʷʪʠʷ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦʡ ʤʦʪʠʚʘʮʠʝʡ ʢ ʦʙʫʯʝʥʠʶ. ɹʣʘʛʦʜʘʨʷ ʟʘʥʷʪʠʷʤ ʫ ʜʝʪʝʡ 

ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʤʳʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ: ʤʳʰʣʝʥʠʝ, ʚʦʩʧʨʠʷʪʠʝ, ʧʘʤʷʪʴ, 

ʚʥʠʤʘʥʠʝ, ʢʫʜʘ ʙʳʩʪʨʝʝ ʠ ʘʢʪʠʚʥʝʝ ʩʦʚʝʨʰʘʝʪʩʷ ʚʦʟʙʫʞʜʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ 

ʠʥʪʝʨʝʩʘ. ɼʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʟʘʥʷʪʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʵʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʬʬʝʢʪʘ ʧʨʠʩʫʪʩʪʚʠʷ, ʫ 

ʜʝʪʝʡ ʚʦʟʥʠʢʘʝʪ ʠʥʪʝʨʝʩ, ʞʝʣʘʥʠʝ ʫʯʠʪʴʩʷ ʠ ʚʠʜʝʪʴ ʙʦʣʴʰʝ. 

ʉ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʦʙʲʷʩʥʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʝʟʝʥʪʘʮʠʝʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʯʝʙʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʠ ʥʘʛʣʷʜʥʦʛʦ ʧʦʩʦʙʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʦʷʥʠʝ ʥʘ 

ʟʘʥʷʪʠʷʭ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʀʂʊ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʳʭ ʥʘʛʣʷʜʥʳʭ 

ʧʦʩʦʙʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. 
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ɹʣʘʛʦʜʘʨʷ, ʘʥʠʤʘʮʠʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʮʚʝʪʦʚ, ʨʘʟʤʝʨʦʚ 

ʦʙʲʝʢʪʦʚ, ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʭ ʚʳʜʝʣʝʥʠʷ, ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ) ʬʦʨʤʠʨʫʝʪʩʷ ʚʠʜʠ-

ʤʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʜʠʥʘʤʠʢʠ, ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʷʤ ʩʦʟʜʘʚʘʪʴ 

ʚʠʟʫʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʟʚʠʪʠʠ ʩʦʙʳʪʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʄʫʣʴʪʠʤʝʜʠʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʪʝʢʩʪʦʚʦʡ, ʘʫʜʠʦʚʠʟʫ-

ʘʣʴʥʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʄʫʣʴʪʠʤʝʜʠʡʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʚʩʶ ʘʫʜʠʦʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʵʢʨʘʥʝ ʩ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʀʂʊ. ʆʥʠ ʤʦʛʫʪ ʛʨʫʧʧʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʨʘʟʥʳʭ 

ʪʠʧʦʚ: ʪʝʢʩʪ, ʟʚʫʢ, ʠʟʦʙʨʘʞʝʥʠʝ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʬʦʨʤʘʤʠ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ ʤʫʣʴʪʠʤʝ-

ʜʠʡʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʧʨʝʟʝʥʪʘʮʠʷ ʫʯʠʪ ʦʪʦʙʨʘʞʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʞʘʪʦʡ ʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʧʨʠ ʵʪʦʤ ʥʝʩʝʪ ʩʚʦʝʦʙʨʘʟʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʨʝʙʝʥʦʢ ʤʦʞʝʪ ʧʦʥʷʪʴ; ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ 

ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ; ʧʨʝʟʝʥʪʘʮʠʠ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʫʯʝʥʠʷ ʚ ʚʠʜʝ 

ʩʠʩʪʝʤʳ ʙʣʝʩʪʷʱʠʭ ʩʧʨʘʚʦʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠ ʩʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʘʥʘʣʳ 

ʚʦʩʧʨʠʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʢʣʘʜʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʚ ʬʘʢʪʦʛʨʘʬʠ-

ʯʝʩʢʦʡ, ʥʦ ʠ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʬʦʨʤʝ ʚ ʧʘʤʷʪʴ ʜʝʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦ ʦʙʫʯʘʶʱʠʤ 

ʤʦʜʫʣʷʤ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʟʥʘʥʠʡ ʧʦ ʧʨʝʜʤʝʪʫ, ʫʚʝʣʠʯʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ, 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʠ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʮʝʩʩʫ ʧʦʟʥʘʥʠʷ ʘʢʪʠʚʠʟʠʨʫʝʪ 

ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ ʠ ʧʦʜʥʠʤʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. ɺʥʝʜʨʝʥʠʝ 

ʤʫʣʴʪʠʤʝʡʜʠʡʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦ ʦʙʫʯʘʶʱʠʤ ʤʦʜʫʣʷʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʤʦʪʠʚʘʮʠʠ ʜʝʪʝʡ ʩʪʘʥʦʚʠʪʩʷ ʚʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ. 
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VIRTUAL REALITY AS A TRAINING FACILITY  

(TO THE QUESTION STATEMENT ) 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʝʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ, ʜʘʥ ʢʨʘʪʢʠʡ 

ʦʙʟʦʨ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʧʠʩʳʚʘʝʪʩʷ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʰʝʩʪʠ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʚ 8 ʢʣʘʩʩʘʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʪʨʝʭ 

ʰʢʦʣʘʭ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʢʦʚ, ʩ ʦʧʠʩʘʥʠʝʤ ʮʝʣʝʡ, 

ʟʘʜʘʯ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ, ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʫʨʦʢʘ. 

ʆʩʦʙʦʡ ʮʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʦʚ 

(80), ʚʳʷʚʠʚʰʠʡ ʥʝ ʪʦʣʴʢʦ ʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʬʦʨʤʘʪʫ 

ʫʨʦʢʘ, ʥʦ ʠ ʧʨʝʜʤʝʪʳ (ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ), ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ 

ʪʝʭʥʦʣʦʛʠʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʦʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦ. 

Abstract:  the article briefly describes the technology of virtual reality and its 

difference from computer graphics and augmented reality. A brief overview of the 

necessary equipment through which this technology works is presented. The 

experience of using this technology at six lessons of Informatics with 8th-graders 

held in three schools of St. Petersburg is described. The characteristic of the lessons 

is given, with the description of the goals, objectives, classroom management and 

educational achievements of the learners. Of particular value is the analysis of the 

results of the survey (80), which revealed not only the learners attitude to new 

technologies and the lesson format, but also the subjects (natural sciences), which are 

particularly promising to be accompanied with the technology of virtual reality. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʫʩʪʨʠʷ 4.0, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʪʨʝʭʤʝʨʥʘʷ 

ʩʨʝʜʘ (3D), ʩʨʝʜʥʷʷ ʰʢʦʣʘ, ʠʥʬʦʨʤʘʪʠʢʘ. 

Keywords: industry 4.0, virtual reality, 3D environment, secondary school, 

informatics. 
 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʠ ʏʝʪʚʸʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʷ ʠʣʠ 

ʀʥʜʫʩʪʨʠʠ 4.0, ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʣʠʷʥʠʝ ʤʠʨʘ ʨʝʘʣʴʥʦʛʦ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʣʷʶʪʩʷ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʙʨʦʩʘʶʪ ʚʳʟʦʚ 
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ʯʝʣʦʚʝʢʫ, ʩʪʘʚʷ ʧʝʨʝʜ ʥʠʤ ʥʦʚʳʝ ʟʘʜʘʯʠ. ʍʦʪʷ ʠʟʥʘʯʘʣʴʥʦ ʪʝʨʤʠʥ ʀʥʜʫʩʪʨʠʷ 

4.0 ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʦʥʪʝʢʩʪʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʝʛʦʜʥʷ ʦʥ 

ʧʨʠʦʙʨʝʣ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʟʥʘʯʝʥʠʝ, ʦʟʥʘʤʝʥʦʚʘʚ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ 

ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ [6]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʙʫʜʫʯʠ ʠʩʪʦʯʥʠʢʦʤ 

ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʢʘʢ ʥʠʢʦʛʜʘ ʥʫʞʜʘʝʪʩʷ ʚ ʧʝʨʝʦʩʤʳʩʣʝʥʠʠ ʢʦʤʧʣʝʢʩʘ 

ʜʝʪʝʨʤʠʥʘʥʪ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʥʘ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʋʩʧʝʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʩʸ ʙʦʣʴʰʝ ʟʘʚʠʩʠʪ ʦʪ ʛʠʙʢʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʩʪʨʘʠʚʘʪʴʩʷ ʚ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʝʩʷ ʨʝʘʣʠʠ. ʆʜʠʥ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʠʙʢʦʩʪʠ ï ʛʨʘʤʦʪʥʘʷ ʠʤʧʣʝʤʝʥʪʘʮʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ Holon IQ, ʢ 

2025 ʛʦʜʫ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (Augmented 

reality) ʙʫʜʫʪ ʩʘʤʳʤʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ [2]. ʍʦʪʷ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʛʨʘʥʠʮʫ 

ʤʝʞʜʫ ʨʝʘʣʴʥʦʩʪʴʶ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ. ɺ ʨʘʤʢʘʭ ʢʦʥʪʠʥʫʫʤʘ 

ʨʝʘʣʴʥʦʩʪʠ-ʚʠʨʪʫʘʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʣʶʩʘ ï ʧʦʣʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠʣʠ 

ʨʝʘʣʴʥʘʷ ʩʨʝʜʘ (real environment), ʪʦ ʝʩʪʴ ʤʠʨ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʡ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʚʩʝʤʠ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ, ʠ ʩʨʝʜʘ ʚʠʨʪʫʘʣʴʥʘʷ (virtual environment), 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʘʷ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ. ʕʣʝʤʝʥʪʳ ʞʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ ï ʵʪʦ ʜʦʧʦʣʥʝʥʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ (augmented reality), ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʙʣʠʞʝ ʢ ʤʠʨʫ ʨʝʘʣʴʥʦʤʫ ʠ 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʡ 

ʩʨʝʜʝ, ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʚʠʨʪʫʘʣʴʥʦʩʪʴ (augmented virtuality), ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʙʣʠʞʝ 

ʢ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʦʟʥʘʯʘʶʱʘʷ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʡ ʩʨʝʜʳ [1]. 

ʉʘʤ ʪʝʨʤʠʥ çʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴè (VR), ʢʦʪʦʨʦʤʫ ʫʜʝʣʝʥʦ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʚʚʝʜʝʥ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʚ 80-ʳʝ ʛʦʜʳ ʢʨʫʧʥʝʡʰʠʤ 

ʘʤʝʨʠʢʘʥʩʢʠʤ ʠʟʦʙʨʝʪʘʪʝʣʝʤ ʠ ʫʯʝʥʳʤ ʚ ʦʙʣʘʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ɼʞʘʨʦʥʦʤ ʃʘʥʴʝ (Jaron Lanier) [8]. VR ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʨʝʭʤʝʨʥʫʶ ʩʨʝʜʫ (3D), ʚ 

ʢʦʪʦʨʫʶ ʧʦʛʨʫʞʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠ ʢʦʪʦʨʘʷ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʝʛʦ ʦʨʛʘʥʳ ʯʫʚʩʪʚ 

(ʩʣʫʭ, ʟʨʝʥʠʝ, ʦʩʷʟʘʥʠʝ) ʯʝʨʝʟ ʪʘʢʠʝ ʠʤʤʝʨʩʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʝ 

ʰʣʝʤʳ, ʦʯʢʠ, ʧʝʨʯʘʪʢʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʞʝ ʧʨʠʚʳʯʥʳʭ 2D ʤʦʥʠʪʦʨʦʚ, ʫʩʪʨʦʡʩʪʚʦ 

VR ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʪʨʝʭʤʝʨʥʫʶ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʩʨʝʜʫ, ʚ 

ʢʦʪʦʨʦʡ ʚʦʩʧʨʠʷʪʠʝ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʵʢʨʘʥʦʤ ʤʦʥʠʪʦʨʘ ʠʣʠ ʩʤʘʨʪʬʦʥʘ. 

ʂ ʦʩʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʝʭʥʦʣʦʛʠʠ VR, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʣʠʷʶʪ ʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʪʨʝʭʤʝʨʥʦʝ ʠ ʘʥʠʤʠʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʣʘʛʦʜʘʨʷ 

ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʦʙʣʘʜʘʶʪ ʦʙʲʝʤʦʤ ʠ ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʨʝʘʢʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪʩʷ ʚ 

ʚʠʨʪʫʘʣʴʥʦʝ ʧʦʣʝ ʟʘ ʩʯʝʪ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʝ ʜʘʪʯʠʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʩʦʝʜʠʥʝʥʠʶ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝʡʨʦʥʳ ʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʤʦʟʛʘ ʚʦʩʧʨʠʥʠʤʘʶʪ ʚʠʨʪʫʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʵʣʝʤʝʥʪʳ ʤʠʨʘ ʨʝʘʣʴʥʦʛʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʩʭʦʞʠʡ ʦʧʳʪ ʧʨʠ ʧʨʦʞʠʚʘʥʠʠ 



55 

ʩʠʪʫʘʮʠʡ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ [3]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦ-

ʣʦʛʠʷ VR, ʩʦʟʜʘʚʘʷ ʚʧʝʯʘʪʣʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʦʙʲʝʢʪʘʤʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʳ, ʢʦʥʩʪʨʫʠʨʫʝʪ ʪʘʢʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʢʘʢ ʵʬʬʝʢʪ 

ʧʨʠʩʫʪʩʪʚʠʷ. ʂ ʜʨʫʛʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʚʠʨʪʫʘʣʴʥʦʡ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢʘʢ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʢ ʨʝʮʠʧʠʝʥʪʥʦʡ 

ʘʫʜʠʪʦʨʠʠ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʛʨʫʞʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʥʦʩʪʴ ʩʦ ʩʪʦʨʦʥʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʯʝʨʝʟ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʥʳʝ ʦʨʛʘʥʳ ʯʫʚʩʪʚ 

ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [7]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʨʝʜʣʘʛʘʶʪ ʨʝʰʝʥʠʷ ʚ ʩʬʝʨʝ VR 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʮʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʦʙʫʯʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚʥʝʜʨʷʶʪ ʚ ʩʚʦʶ ʧʨʘʢʪʠʢʫ ʥʝ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ 

ʢʦʨʧʦʨʘʮʠʠ, ʥʦ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. ʐʢʦʣʳ ʠ ʚʫʟʳ ʚʩʝ 

ʯʘʱʝ ʥʘʯʠʥʘʶʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʪʘʢʦʤʫ ʬʦʨʤʘʪʫ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ñʆʙʨʘʟʦʚʘʥʠʝò ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʤʘʩʰʪʘʙʥʘʷ 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʰʢʦʣ, ʯʪʦ ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ VR ʢʣʘʩʩʦʚ [4]. ɺ 2019 ʛʦʜʫ 

ʥʘ ʙʘʟʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɼɺʌʋ) ʎʝʥʪʨ ʅʊʀ 

ʩʦʚʤʝʩʪʥʦ ʩ VR/AR ʢʦʤʧʘʥʠʷʤʠ Modum Lab ʠ STEM Games ʧʨʦʚʝʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʰʢʦʣʴʥʠʢʦʚ ʠʟ ʄʦʩʢʚʳ ʠ ɺʣʘʜʠʚʦʩʪʦʢʘ ʢ ʆɻʕ ʧʦ 

ʬʠʟʠʢʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʵʤʧʠʨʠʯʝʩʢʠ ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʝ ï ʨʝʟʫʣʴʪʘʪʳ ʛʨʫʧʧʳ ʫʯʘʱʠʭʩʷ, 

ʧʨʦʭʦʜʷʱʠʭ ʧʦʜʛʦʪʦʚʢʫ ʩ ʧʦʤʦʱʴʶ VR, ʙʳʣʠ ʥʘ 13% ʚʳʰʝ, ʯʝʤ ʫ ʛʨʫʧʧʳ, 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ [5]. ʇʦ ʜʘʥʥʳʤ ʮʝʥʪʨʘ ʅʊʀ ɼɺʌʋ, ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ VR ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

ʙʦʣʝʝ 15 ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʡ ʨʝʰʝʥʠʷ ʜʣʷ ʰʢʦʣ ʠ ʢʦʣʣʝʜʞʝʡ [8]. 

ʅʘʧʨʠʤʝʨ, ʧʦʜ ʵʛʠʜʦʡ Modum Education, ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʠ Modum 

Lab, ʩʦʚʤʝʩʪʥʦ ʩ HP Inc. ʚ ʤʦʩʢʦʚʩʢʦʡ ʰʢʦʣʝ ˉ 1296 ʙʳʣ ʩʦʟʜʘʥ ʚʳʩʦʢʦʪʝʭʥʦ-

ʣʦʛʠʯʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʣʘʩʩ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ VR ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʠ ʠ ʬʠʟʠʢʠ, ʜʨʫʛʦʡ ʧʨʠʤʝʨ ï ʵʪʦ ʧʨʦʜʫʢʪ 

ʢʦʤʧʘʥʠʠ MEL Science ï MEL Chemistry VR ï ʫʨʦʢʠ ʧʦ ʭʠʤʠʠ ʦʪ 3 ʜʦ 5 ʤʠʥʫʪ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʩʣʦʞʥʳʡ ʠ ʘʙʩʪʨʘʢʪʥʳʡ ʤʘʪʝʨʠʘʣ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʳʯʥʳʡ ʫʨʦʢ [5]. 

ʇʨʠʤʝʨʦʤ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʨʝʜʥʝʡ ʰʢʦʣʳ ʩʪʘʣ ʨʷʜ ʧʠʣʦʪʥʳʭ ʫʨʦʢʦʚ ʠʥʬʦʨʤʘʪʠʢʠ 

ʠ ʀʂʊ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʆʆʆ çʄʀʈ ɺʈè ʧʨʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʝ ʉʇʙɻʋ. 

ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 8 ʢʣʘʩʩʘʭ ʚ ɻɹʆʋ ˉ31, ˉ182 ʠ ˉ129 ʛ. ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘ ʚ 2017-2018 ʛ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 6 ʫʨʦʢʦʚ ʥʘ ʪʝʤʫ 

çɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʡ ʬʝʥʦʤʝʥ: ʟʥʘʢʦʤʩʪʚʦ, ʠʟʫʯʝʥʠʝ 

ʥʦʚʝʡʰʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠʟʥʫʪʨʠè. ʋʨʦʢ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʜʠʩʢʫʩʩʠʶ ʦʙ ʠʩʪʦʨʠʠ ʠ 

ʪʝʭʥʦʣʦʛʠʷʭ VR, ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʳʭʦʜʳ ʚ VR ʠ ʪʚʦʨʯʝʩʢʫʶ ʣʘʙʦʨʘʪʦʨʠʶ, ʛʜʝ 

ʰʢʦʣʴʥʠʢʠ, ʨʘʟʙʠʚʰʠʩʴ ʥʘ ʛʨʫʧʧʳ, ʧʨʠʜʫʤʳʚʘʣʠ ʠʜʝʠ ʜʣʷ VR-ʧʨʠʣʦʞʝʥʠʡ. 

ʇʦ ʪʠʧʫ ʫʨʦʢʘ ʟʘʥʷʪʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʫʨʦʢʫ çʦʪʢʨʳʪʠʷè ʥʦʚʦʛʦ ʟʥʘʥʠʷ ʩ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʊʨʘʜʠʮʠʦʥʥʦ, ʧʨʝʩʣʝʜʦʚʘʣʠʩʴ ʢʘʢ ʜʝʷʪʝʣʴ-

ʥʦʩʪʥʘʷ ʮʝʣʴ (ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʚ ʦʙʱʝʥʠʠ 

ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʯ), ʪʘʢ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ (ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʟʥʘʥʠʡ ʦ VR, ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʘʭ ʝʝ 
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ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ VR ʚ ʥʘʫʢʝ, ʪʝʭʥʠʢʝ, ʤʝʜʠʮʠʥʝ, ʠʩʢʫʩʩʪʚʝ). 

ʕʪʠ ʮʝʣʠ ʜʦʩʪʠʛʘʣʠʩʴ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʝʥʠʢʦʚ 

ʩ ʧʦʥʷʪʠʝʤ çʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴè, ʩ ʠʩʪʦʨʠʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʨʤʠʥʘ ʠ 

ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʦʩʥʦʚʥʳʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʝʛʦ ʨʘʙʦʪʳ, ʩ ʦʙʣʘʩʪʷʤʠ ʧʨʠʤʝʥʝʥʠʷ VR ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ 

ʙʫʜʫʱʝʤ. ɺʩʝʛʦ ʥʘ ʟʘʥʷʪʠʷʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ 80 ʫʯʝʥʠʢʦʚ. ɺ ʭʦʜʝ ʫʨʦʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʨʦʥʪʘʣʴʥʘʷ, ʛʨʫʧʧʦʚʘʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʬʦʨʤʳ ʨʘʙʦʪʳ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʝʨʚʠʯʥʦʛʦ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʤʦʪʠʚʘʮʠʷ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʪʘʢʠʭ ʥʘʛʣʷʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʜʫʭʠ, 

ʢʥʠʛʘ, ʤʫʟʳʢʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʤʘʩʩʘʞʝʨ ʠ ʢʦʥʬʝʪʳ M&Môs. ʉ ʠʭ ʧʦʤʦʱʴʶ 

ʙʳʣʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʳ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ ʦ ʩʝʥʩʦʨʥʳʭ ʢʘʥʘʣʘʭ ʚʦʩʧʨʠʷʪʠʷ, ʠ ʦ 

ʪʦʤ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʦʥʠ ʠʤʝʶʪ ʚ ʚʦʩʧʨʠʷʪʠʠ VR. ʉ ʧʦʤʦʱʴʶ ʧʨʠʝʤʘ ʛʨʫʧʧʦ-

ʚʦʛʦ ʪʝʩʪʘ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʙʦʨʘ ʙʳʣʘ ʚʚʝʜʝʥʘ ʬʘʢʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʦʧʨʝʜʝʣʝʥ ʫʨʦʚʝʥʴ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʯʘʱʠʭʩʷ. ʊʝʩʪ ʚʢʣʶʯʘʣ ʚʦʧʨʦʩʳ 

ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʪʝʤʘʤ: 1) ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʠ ʨʝʘʣʴʥʦʛʦ 

ʤʠʨʦʚ; 2) ʦʪʣʠʯʠʝ VR ʦʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ; 3) ʠʩʧʦʣʴʟʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʝʛʦ ʩʚʦʡʩʪʚʘ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʝʨʚʠʯʥʦʛʦ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʦʥʠ ʚ ʤʘʣʳʭ ʛʨʫʧʧʘʭ 

ʦʪʚʝʯʘʣʠ ʥʘ ʚʦʧʨʦʩʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʧʨʦʙʣʝʤʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦ ʪʦʤ, ʚ 

ʢʘʢʠʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʦʥʠ ʚʠʜʷʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʠʤʝʥʝʥʠʝ VR, 

ʢʘʢʦʚʦ, ʥʘ ʠʭ ʚʟʛʣʷʜ, ʚʦʟʤʦʞʥʦʝ ʨʘʟʚʠʪʠʝ VR ʚ ʙʣʠʞʘʡʰʝʤ ʠ ʦʪʜʘʣʝʥʥʦʤ 

ʙʫʜʫʱʝʤ, ʢʘʢ ʵʪʦ ʠʟʤʝʥʠʪ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʠ ʧʦʯʝʤʫ. ʆʜʥʘ ʠʟ ʠʜʝʡ ʜʣʷ VR-

ʧʨʠʣʦʞʝʥʠʡ, ʧʨʠʜʫʤʘʥʥʳʭ ʫʯʘʱʠʤʠʩʷ ï çɺʝʨʪʫʰʢʦʣè ï ʚʠʨʪʫʘʣʴʥʘʷ 

ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʰʢʦʣʘ. ʉʨʝʜʠ ʜʨʫʛʠʭ ʠʜʝʡ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ ʚʠʨʪʫʘʣʴʥʳʡ 

ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ, ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ ʧʦ ʤʠʨʫ ʠ ʚʠʨʪʫʘʣʴʥʳʡ ʜʝʪʝʢʪʦʨ 

ʣʞʠ çɼʫʰʘ ʥʘʠʟʥʘʥʢʫè. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʬʨʦʥʪʘʣʴʥʳʤ ʦʙʩʫʞʜʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʫʨʦʢʘ ʠ ʛʨʫʧʧʦʚʦʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʚʪʦʨʦʤ, ʢʘʞʜʦʤʫ ʫʯʘʱʝʤʫʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʚ VR ʥʘ 4 ʤʠʥ. ʈʝʙʷʪʘ 

ʟʥʘʢʦʤʠʣʠʩʴ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʟʘʪʝʤ ʠʤ ʥʘ 

ʚʳʙʦʨ ʧʨʝʜʣʘʛʘʣʘʩʴ ʦʜʥʘ ʠʟ ʜʚʫʭ VR-ʧʨʦʛʨʘʤʤ (ʪʝʣʦ ʯʝʣʦʚʝʢʘ ʠ ʢʦʩʤʦʩ). 

ɺʦʟʚʨʘʱʘʷʩʴ ʚ ʢʣʘʩʩ, ʫʯʘʱʠʝʩʷ ʧʦʜʢʣʶʯʘʣʠʩʴ ʢ ʜʠʩʢʫʩʩʠʠ, ʠʩʧʦʣʴʟʫʷ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʫʨʦʢʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 5-ʤʠʥʫʪʥʘʷ ʨʝʬʣʝʢʩʠʷ ï 

ʢʦʨʦʪʢʠʡ ʪʝʩʪ ʩ ʚʦʧʨʦʩʘʤʠ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʙʦʨʘ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʢʘ ʢʘʞʜʳʡ ʫʯʝʥʠʢ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʧʦʟʥʘʢʦʤʠʣʩʷ ʩ 

ʧʨʠʥʮʠʧʦʤ ʜʝʡʩʪʚʠʷ VR ʠ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʨʛʘʥʳ ʯʫʚʩʪʚ ʯʝʣʦʚʝʢʘ. ʋʨʦʢ 

ʧʨʦʚʦʜʠʣʩʷ ʩ ʦʧʦʨʦʡ ʥʘ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ï ʫʯʘʱʠʝʩʷ 

ʧʦʦʱʨʷʣʠʩʴ ʚ ʩʪʨʝʤʣʝʥʠʠ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʤʳʩʣʷʤʠ ʠ 

ʚʧʝʯʘʪʣʝʥʠʷʤʠ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʙʳʣ ʜʦʩʪʫʧʝʥ ʜʣʷ ʠʭ ʧʦʥʠʤʘʥʠʷ. ɼʣʷ 

ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫʯʝʥʠʢʦʚ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʝʧʨʠʥʫʞʜʝʥʥʘʷ 

ʘʪʤʦʩʬʝʨʘ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʠ ʠ ʫʚʘʞʝʥʠʷ ʢ ʢʘʞʜʦʤʫ ʫʯʘʩʪʥʠʢʫ ʜʠʩʢʫʩʩʠʠ. 

ʇʦʤʠʤʦ ʦʙʫʯʘʶʱʝʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʥʳʭ ʫʨʦʢʦʚ, ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚʘʞʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢ ʜʝʪʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʦʥʠ 



57 

ʨʝʬʣʝʢʩʠʨʫʶʪ ʧʦ ʧʦʚʦʜʫ ʩʚʦʝʛʦ ʦʧʳʪʘ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʰʢʦʣʴʥʠʢʠ ʠʩʩʣʝʜʦʚʘʣʠ 

VR ʚ ʪʝʦʨʠʠ ʠ ʥʘ ʧʨʘʢʪʠʢʝ, ʙʳʣ ʧʦʣʫʯʝʥ ʥʦʚʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ VR ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʨʝʜʥʝʡ ʰʢʦʣʳ. 

ʆʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʠʣʦʪʥʳʭ ʫʨʦʢʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʝʥʥʦʛʦ ʚ ʠʪʦʛʦʚʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʀʭ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʱʠʭʩʷ (96%) ʙʳʣʠ ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʟʥʘʢʦʤʳ ʩ ʪʝʭʥʦʣʦʛʠʝʡ VR (46% ʫʯʝʥʠʢʦʚ ʧʨʦʙʦʚʘʣʠ ʠʛʨʘʪʴ 

ʚ ʠʛʨʳ ʥʘ VR-ʦʯʢʘʭ ʩ ʤʦʙʠʣʴʥʳʤ ʪʝʣʝʬʦʥʦʤ ʠʣʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ/ ʠʛʨʦʚʦʡ 

ʧʨʠʩʪʘʚʢʝ, ʦʩʪʘʣʴʥʳʝ ʪʦʣʴʢʦ ʩʣʳʰʘʣʠ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ), 

95% ʦʪʤʝʪʠʣʠ ʧʦʣʴʟʫ ʫʨʦʢʘ (55% ʧʦʣʫʯʠʣʠ ʥʦʚʳʝ ʟʥʘʥʠʷ, ʦʩʪʘʣʴʥʳʝ ʦʪʤʝʪʠʣʠ, 

ʯʪʦ ʫʟʥʘʣʠ ʤʥʦʛʦ ʥʦʚʦʛʦ). 

ɿʥʘʯʠʤʦʩʪʴ ʵʪʘʧʦʚ ʫʨʦʢʘ ʨʘʩʧʨʝʜʝʣʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 61% 

ʦʪʤʝʪʠʣʠ ʚʳʭʦʜ ʚ VR, 57% ï ʛʨʫʧʧʦʚʫʶ ʜʠʩʢʫʩʩʠʶ, 50% ï ʚʝʩʴ ʫʨʦʢ, 21% ï 

ʪʝʩʪʦʚʫʶ ʬʦʨʤʫ ʘʢʪʫʘʣʠʟʘʮʠʠ ʦʧʦʨʥʳʭ ʟʥʘʥʠʡ (ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʦʙʨʘʱʘʝʪ ʥʘ 

ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʪʝʩʪʦʚʘʷ ʬʦʨʤʘ ʦʙʳʯʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʫʯʘʱʠʤʠʩʷ 

ʥʝʛʘʪʠʚʥʦ, ʪ. ʢ. ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʥʝ ʩ ʘʢʪʫʘʣʠʟʘʮʠʝʡ, ʘ ʩ ʧʨʦʚʝʨʢʦʡ ʟʥʘʥʠʡ). 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ VR ʚ ʦʙʫʯʝʥʠʠ 

78% ʫʯʘʱʠʭʩʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ VR ʤʦʞʝʪ ʦʙʣʝʛʯʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʠ 

ʟʘʧʦʤʠʥʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠ 51% ʛʦʪʦʚʳ ʧʦʩʝʱʘʪʴ ʬʘʢʫʣʴʪʘʪʠʚʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʦʚ ʜʣʷ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ 

ʟʘʥʷʪʠʡ ʢʨʦʤʝ ʠʥʬʦʨʤʘʪʠʢʠ ʙʳʣʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ 

(ʙʠʦʣʦʛʠʷ/ʘʥʘʪʦʤʠʷ, ʛʝʦʛʨʘʬʠʷ ʠ ʠʩʪʦʨʠʷ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʷʩʥʦʤ 

ʧʦʥʠʤʘʥʠʠ ʫʯʘʱʠʤʠʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ VR ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ. 79% ʫʯʘʱʠʭʩʷ ʚʳʨʘʟʠʣʠ ʛʦʪʦʚʥʦʩʪʴ ʧʦʩʝʱʘʪʴ ʛʦʨʦʜʩʢʠʝ ʮʝʥʪʨʳ VR, ʯʪʦ 

ʛʦʚʦʨʠʪ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʦʜʠʪʴ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʟʘʥʷʪʠʷ ʥʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʰʢʦʣʳ, ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʠʭ VR-ʮʝʥʪʨʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʚʩʪʨʝʯʘʷ ʧʨʠ ʵʪʦʤ 

ʚʩrʦʢʠʡ ʠʥʪʝʨʝʩ ʩʦ ʩʪʦʨʦʥʳ ʫʯʘʱʠʭʩʷ, ʯʪʦ ʙʳʣʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɹʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʘ ʧʨʠʩʫʪʩʪʚʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʫ ʫʯʘʱʠʭʩʷ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʥʦ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ, ʠʜʝʥʪʠʯʥʦʛʦ ʨʝʘʣʴʥʦʤʫ, 

ʫʯʘʱʠʝʩʷ ʬʠʟʠʯʝʩʢʠ ʦʩʪʘʶʪʩʷ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʣʘʩʩʘ. 

ʇʨʦʠʩʭʦʜʠʪ ʧʦʵʪʘʧʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʫʯʝʙʥʦʡ ʩʨʝʜʳ, ʚʤʝʩʪʝ ʩ ʢʦʪʦʨʦʡ 

ʠʟʤʝʥʷʶʪʩʷ ʠ ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ ï ʪʨʘʜʠʮʠʦʥʥʳʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʬʦʨʤʘʪ 

ʬʨʦʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ʠʛʨʦʚʦʤʫ, ʠʥʪʝʨʘʢʪʠʚʥʦʤʫ, ʛʜʝ ʜʠʩʪʘʥʮʠʷ 

ʤʝʞʜʫ ʫʯʠʪʝʣʝʤ ʠ ʫʯʝʥʠʢʦʤ ʨʘʟʤʳʪʘ. ɺ ʵʪʦʤ ʚʠʜʠʪʩʷ ʠ ʧʝʨʩʧʝʢʪʠʚʘ, ʠ 

ʜʦʩʪʦʠʥʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ VR ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʚʦʦʙʱʝ ʠ ʚ ʩʨʝʜʥʝʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʯʘʩʪʥʦʩʪʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Milgram P., Kishino F. A taxonomy of mixed reality visual displays // IEICE 

Transactions on Information and Systems. Vol E77-D, ˉ 12., 1994. ï 1321-1329 p. 

2. Ten charts that explain the Global Education Technology Market [Electronic 

resource] // Holon IQ. ï URL: https://www.holoniq.com/edtech/10-charts-that-

explain-the-global-education-technology-market/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.07.2020). 

https://www.holoniq.com/edtech/10-charts-that-explain-the-global-education-technology-market/
https://www.holoniq.com/edtech/10-charts-that-explain-the-global-education-technology-market/


58 

3. ʀʚʘʥʦʚʘ ɸ.ɺ. ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʧʷʪʩʪʚʠʷ ʧʨʠʤʝʥʝʥʠʷ // ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʨʠʩʢ-

ʤʝʥʝʜʞʤʝʥʪ, no. 3 (108), 2018. ï 88-107 ʩ. 

4. ʇʘʩʧʦʨʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ñʆʙʨʘʟʦʚʘʥʠʝò [ʫʪʚʝʨʞʜʝʥ 

ʧʨʝʟʠʜʠʫʤʦʤ ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ 

ʨʘʟʚʠʪʠʶ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ 24.12.2018]. ï URL: http://static.government.ru/ 

media/files/UuG1ErcOWtjfOFCsqdLsLxC8oPFDkmBB.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

18.07.2020). 

5. ʇʝʪʨʦʚʘ ʂ. ɺʤʝʩʪʦ ʦʙʳʯʥʳʭ ʫʯʝʙʥʠʢʦʚ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɹʫʜʫʱʝʝ ʈʦʩʩʠʠ. ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ. 

ï URL: https://futurerussia.gov.ru/nacionalnye-proekty/vmesto-obycnyh-ucebnikov-

virtualnaa-realnost-v-obrazovanii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.07.2020). 

6. ʈʘʛʠʤʦʚʘ ʉ. ʎʠʬʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ 4.0 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Forbes. ï 

URL: https://www.forbes.ru/brandvoice/sap/345779-chetyre-nol-v-nashu-polzu (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 20.07.20). 

7. ʉʝʣʠʚʘʥʦʚ ɺ. ɺ., ʉʝʣʠʚʘʥʦʚʘ ʃ. ʅ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʚ ʶʥʦʰʝʩʢʦʤ ʠ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ // 

ʅʝʧʨʝʨʳʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: XXI ʚʝʢ, no. 1 (9), 2015. ï 133-152 ʩ. 

8. ʉʢʨʳʥʥʠʢʦʚʘ ɸ. ɺʩʝ, ʯʪʦ ʥʫʞʥʦ ʟʥʘʪʴ ʧʨʦ VR/AR ʪʝʭʥʦʣʦʛʠʠ // 

Rusbase. ï URL: https://rb.ru/story/vsyo-o-vr-ar/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.07.2020). 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

http://static.government.ru/%20media/files/UuG1ErcOWtjfOFCsqdLsLxC8oPFDkmBB.pdf
http://static.government.ru/%20media/files/UuG1ErcOWtjfOFCsqdLsLxC8oPFDkmBB.pdf
https://futurerussia.gov.ru/nacionalnye-proekty/vmesto-obycnyh-ucebnikov-virtualnaa-realnost-v-obrazovanii
https://futurerussia.gov.ru/nacionalnye-proekty/vmesto-obycnyh-ucebnikov-virtualnaa-realnost-v-obrazovanii
https://www.forbes.ru/brandvoice/sap/345779-chetyre-nol-v-nashu-polzu
https://rb.ru/story/vsyo-o-vr-ar/


59 

ʋɼʂ 796.011.1 
 

ʉʘʤʫʩʝʥʢʦʚ ʆʣʝʛ ʀʦʩʠʬʦʚʠʯ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʟʚʦʩʧʠʪʘʥʠʷ, 
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ʆʉʅʆɺʓ ʌʀɿʀʏɽʉʂʆɻʆ ɺʆʉʇʀʊɸʅʀʗ ʉʊʋɼɽʅʊʆɺ ʀ ɽɽ ʈʆʃʔ 

ɺ ʇʆɼɻʆʊʆɺʂɽ ʂ ʊʈʋɼʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 
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ɸʥʥʦʪʘʮʠʷ: ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʩʪʫʜʝʥʪʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ 

ʠ ʩʧʦʨʪʦʤ ʷʚʣʷʶʪʩʷ ʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʨʦʚʥʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʇʨʘʚʠʣʴʥʦ ʜʦʟʠʨʦʚʘʥʥʳʝ ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ. 

Abstract:  systematic exercises by students of physical culture and sports are 

the best way to increase and maintain the level of professional performance. Properly 

dosed exercise exerts positive changes in the body. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞ-

ʥʝʥʠʷ, ʜʚʠʛʘʪʝʣʴʥʳʡ ʨʝʞʠʤ. 

Keywords: Physical education of students, physical exercises, motor mode. 

 

ʆʜʥʘ ʠʟ ʟʘʜʘʯ, ʩʪʦʷʱʘʷ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ï ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʚʦʝʥʠʶ ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʦʨʤ 

ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʠʤʠ 

ʫʧʨʘʞʥʝʥʠʷʤʠ ʫ ʯʝʣʦʚʝʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ. 

ʕʪʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʧʦʚʳʰʝʥʠʠ ʫ ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ 
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ʩʧʦʨʪʦʤ ʩʦʮʠʘʣʴʥʦʡ ʠ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʪʨʝʥʠʨʦʚʢʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦ ʪʨʫʜʠʪʴʩʷ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʚʝʜʫʪ ʢ ʨʷʜʫ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʜʚʠʛʦʚ ʚ ʦʨʛʘʥʠʟʤʝ: ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʦʮʝʩʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, 

ʨʝʛʫʣʷʮʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʫʣʫʯʰʘʝʪʩʷ ʩʦʩʪʘʚ ʠ ʬʫʥʢʮʠʷ ʢʨʦʚʠ, ʨʘʙʦʪʘ 

ʩʝʨʜʮʘ, ʜʚʠʞʝʥʠʝ ʢʨʦʚʠ ʧʦ ʩʦʩʫʜʘʤ (ʛʝʤʦʜʠʥʘʤʠʢʘ), ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ ʥʘʧʨʷʞʝʥʥʦʡ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ, ʫʣʫʯʰʘʝʪʩʷ 

ʙʠʦʤʝʭʘʥʠʢʘ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʦʙʤʝʥ ʛʘʟʦʚ ʚ ʣʝʛʢʠʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋ ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ 

ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʯʝʤ ʫ ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ. ʌʠʟʠʯʝʩʢʘʷ ʪʨʝʥʠʨʦʚʢʘ ʠʟʤʝʥʷʝʪ ʪʝʣʦʩʣʦʞʝʥʠʝ 

ʯʝʣʦʚʝʢʘ, ʩʦʜʝʡʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, 

ʠʩʧʳʪʳʚʘʶʱʝʡ ʙʦʣʴʰʫʶ ʥʘʛʨʫʟʢʫ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʝʨʜʮʝ ʫ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʠʣʳ ʝʛʦ ʩʦʢʨʘʱʝʥʠʷ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ 

ʢʨʦʚʠ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʩʝʨʜʮʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʟʨʘʩʪʘʥʠʝ 

ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ, ʫʪʦʣʱʝʥʠʝʤ ʩʪʝʥʦʢ ʞʝʣʫʜʦʯʢʦʚ ʠ ʧʨʝʜʩʝʨʜʠʡ, ʦʪʤʝʯʘʝʪʩʷ, 

ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʦʚ ʦʪʚʝʨʩʪʠʡ ʩʝʨʜʮʘ, ʝʤʢʦʩʪʠ ʢʦʨʦʥʘʨʥʳʭ ʩʦʩʫʜʦʚ. ɺʝʩ 

ʩʝʨʜʮʘ ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 350 ʜʦ 500 ʛ; ʫ 

ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ï 250-300 ʛ. ʊʘʢʦʝ ʩʝʨʜʮʝ ʩʧʦʩʦʙʥʦ ʣʫʯʰʝ ʠ ʥʘʜʝʞʥʝʝ 

ʨʘʙʦʪʘʪʴ, ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ ʢʨʦʚʠ ʜʦʩʪʠʛʘʝʪ ʫ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʜʦ 200 ʤʣ, ʫ ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʪʦʣʴʢʦ 100 ʤʣ. 

ʄʠʥʫʪʥʳʡ ʦʙʲʝʤ ʩʦʩʪʘʚʣʷʝʪ 35-40 ʣ, ʫ ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ï 22-25 ʣ. ʇʦʵʪʦʤʫ 

ʩʣʘʙʦ ʪʨʝʥʠʨʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʜʣʠʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʪʫ ʠʣʠ ʠʥʫʶ 

ʨʘʙʦʪʫ, ʪʘʢ ʢʘʢ ʝʛʦ ʩʝʨʜʮʝ ʥʝ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʧʠʪʘʥʠʝ ʨʘʙʦʪʘʶʱʠʭ ʦʨʛʘʥʦʚ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʥʘ ʜʳʭʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʦʩʦʙʝʥʥʦ ʚ ʨʘʟʥʠʮʝ ʤʝʞʜʫ 

ʦʢʨʫʞʥʦʩʪʴʶ ʧʨʠ ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʫʩʠʣʝʥʥʳʤ ʜʳʭʘʥʠʝʤ, ʧʨʠʚʦʜʷ ʢ ʨʘʩʰʠʨʝʥʠʶ ʙʨʦʥʭʦʚ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʚʦʟʜʫʭʘ ʧʨʠ ʙʦʣʴʰʦʡ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ. 

ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʚ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ ʪʘʢʦʝ ʬʠʟʠʯʝʩʢʦʝ 

ʢʘʯʝʩʪʚʦ ʢʘʢ ʚʳʥʦʩʣʠʚʦʩʪʴ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʛʠʧʝʨʪʦʥʠʷ, 

ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ. ɿʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʚʩʝʩʪʦʨʦʥʥʝ ʚʣʠʷʷ 

ʥʘ ʟʘʥʠʤʘʶʱʠʭʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʬʦʨʤʠʨʫʶʪ ʦʪʜʝʣʴʥʳʝ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦ ʚʘʞʥʳʝ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʩʬʝʨʳ ʠʩʢʫʩʩʪʚʘ ʬʠʟʠʯʝʩʢʠʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ 

ʢʘʯʝʩʪʚʘ. ʌʠʟʠʯʝʩʢʘʷ ʪʨʝʥʠʨʦʚʢʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʘʢʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʢʘʯʝʩʪʚ 

ʢʘʢ ʩʠʣʘ (ʩʪʘʪʠʯʥʘʷ, ʩʠʣʦʚʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ), ʙʳʩʪʨʦʪʘ, ʣʦʚʢʦʩʪʴ ʠ ʢʦʦʨʜʠʥʘʮʠʷ 
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ʜʚʠʞʝʥʠʡ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʪʨʝʥʠʨʦʚʢʘ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʨʷʜ ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʯʝʣʦʚʝʢʘ, ʚ ʠʪʦʛʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʙʳʚʘʥʠʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠ-

ʚʘʶʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʩʪʨʝʩʩʦʚʳʤ ʩʠʪʫʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʩʬʝʨʳ ʠʩʢʫʩʩʪʚʘ ʠ ʪʝʤ ʩʘʤʳʤ 

ʩʦʜʝʡʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʍʦʨʦʰʝʝ ʩʦʩʪʦʷʥʠʝ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʬʫʥʢʮʠʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʝʜʧʦʩʳʣʢʦʡ ʙʳʩʪʨʦʡ ʠ ʧʦʣʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʷʭ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ: 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʬʠʟʠʯʝʩʢʦʡ ʪʨʝʥʠʨʦʚʢʠ, ʨʘʟʣʠʯʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 

ʨʘʙʦʪʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚʳʧʦʣʥʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ, ʪʨʝʥʠʨʦʚʢʘ ʚʦʣʝʚʳʭ ʫʩʠʣʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʨʝʩʩʘ, ʚʳʩʦʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʘʷ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ ʠ ʩʥʠʞʝʥʠʝ ʩʪʨʝʩʩʘ. ɺ ʧʨʦʮʝʩʩʝ ʬʠʟʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʫʩʧʝʰʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʚʦʣʝʚʳʝ ʢʘʯʝʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʥʘʢʦʧʣʝʥʠʝ ʚ ʭʦʜʝ ʟʘʥʷʪʠʡ ʦʧʳʪʘ ʚʦʣʝʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʫʜʥʦʩʪʝʡ ʚ 

ʪʨʝʥʠʨʦʚʦʯʥʦʡ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʷʭ, ʧʨʝʦʜʦʣʝʥʠʝ ʧʩʠʭʠʯʝʩʢʠʭ 

ʩʪʨʝʩʩʦʚ. ɸʢʪʠʚʥʳʡ ʜʚʠʛʘʪʝʣʴʥʳʡ ʨʝʞʠʤ, ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʤʦʛʘʶʪ ʯʝʣʦʚʝʢʫ ʜʦʣʛʠʝ ʛʦʜʳ ʩʦʭʨʘʥʷʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʦʮʝʩʩ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʚ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʚʫʟʝ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʷʩʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʟʘʜʘʯʘʭ, ʩʨʝʜʩʪʚʘʭ ʠ ʤʝʪʦʜʘʭ ʪʨʝʥʠʨʦʚʢʠ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ 

ʨʘʟʚʠʪʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ: ʩʠʣʳ, ʙʳʩʪʨʦʪʳ, ʚʳʥʦʩʣʠʚʦʩʪʠ, 

ʛʠʙʢʦʩʪʠ, ʣʦʚʢʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʝʥʦ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʝʝ ʦʙʲʝʤʘ ʠ ʫʩʣʦʞʥʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ. ɼʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʟʘʢʨʝʧʣʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʪʴ ʫʧʨʘʞʥʝʥʠʷ. ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʨʘʙʦʪʳ ʠ ʦʪʜʳʭʘ. ʋʨʦʢ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʩʧʠ-

ʪʘʥʠʶ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ ï ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ, ʦʩʥʦʚʥʦʡ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʟʘʥʷʪʠʷ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʩʪʘʚʠʪ ʟʘʜʘʯʫ 

ʧʦʜʛʦʪʦʚʠʪʴ ʦʨʛʘʥʠʟʤ ʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʥʘʛʨʫʟʢʝ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ 

ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʥʘʨʫʰʝʥʠʷ ʟʜʦʨʦʚʴʷ, ʚʳʟʳʚʘʝʤʳʝ ʯʨʝʟʤʝʨʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʴʝ, ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʙʦʪʘ ʩʢʝʣʝʪʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʢʦʪʦʨʘʷ ʪʦʥʠʟʠʨʫʝʪ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʩʦʟʜʘʝʪ 

ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʜʣʷ ʨʘʙʦʪʳ ʩʝʨʜʮʘ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʜʚʠʞʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦʪʦʢ ʘʬʬʝʨʝʥʪʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʠ ʦʪ ʤʳʰʮ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʚʦʟʙʫʜʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʘʨʫʰʝʥʥʳʤ, ʘ ʨʘʙʦʪʘ ʩʝʨʜʮʘ ʩʣʠʰʢʦʤ ʩʣʘʙʦʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ 
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ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʥʘ ʥʦʨʤʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʇʨʠ ʦʛʨʘʥʠʯʝʥʠʠ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʯʘʩʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʨʷʜ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

ʕʪʦ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʦʞʠʨʝʥʠʝ ʠ ʜʨʫʛʠʝ. ʌʠʟʠʯʝʩʢʠʝ 

ʫʧʨʘʞʥʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʦʵʪʦʤʫ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʩʣʝʜʫʝʪ ʨʘʩʮʝʥʠʚʘʪʴ 

ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʬʘʢʪʦʨ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. 
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ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʦʚʨʝʤʝʥʥʘʷ 

ʘʨʤʠʷ ʧʨʝʜʲʷʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʠ 

ʥʝʨʚʥʦʧʩʠʭʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʶʥʦʰʝʡ 

ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠʟʳʚʥʠʢʦʚ. 

Abstract:  military service is a rather specific type of activity in which the 

human body is exposed to a whole complex of adverse factors, which is why the 

modern army imposes additional requirements on the health and neuropsychic 

stability of military personnel, especially young men of pre-conscription age 

conscripts. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʰʢʦʣʴʥʠʢʠ, ʟʜʦʨʦʚʴʝ, ʧʨʦʬʠ-

ʣʘʢʪʠʢʘ, ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ, ʜʦʧʨʠʟʳʚʥʳʡ ʚʦʟʨʘʩʪ. 

Keywords: healthy lifestyle, school children, health, prevention, bad habits, 

pre-conscription age. 

 

ʋ ʧʦʜʨʦʩʪʢʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ. ʆʩʦʙʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʢʘʩʘʝʪʩʷ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʩʪʘ 

ʧʨʦʞʠʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ [1, ʩ. 240; 2, ʩ. 286; 3, ʩ. 466; 4, ʩ. 

212]. ʐʢʦʣʴʥʠʢʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʨʘʚʥʝʥʥʳʭ ʢ ʨʘʡʦʥʘʤ ʢʨʘʡʥʝʛʦ 

ʉʝʚʝʨʘ, ʠʤʝʶʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ: ʩʝʨʜʝʯʥʦʩʦʩʫ-

ʜʠʩʪʦʡ, ʜʳʭʘʪʝʣʴʥʦʡ, ʥʝʨʚʥʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ [1, ʩ. 240; 2, ʩ. 286; 

3, ʩ. 466; 4, ʩ. 212]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʦʙʱʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʚʦʟʨʦʩʣʘ ʥʘ 27%. ʇʦ ʜʘʥʥʳʤ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ ʚ 2011-2016 ʛʛ. ʚ ʮʝʣʦʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʪʘʛʥʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠ ʨʦʩʪ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʣʘʩʩʘʤ: ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (ʥʘ 31,9%), ʙʦʣʝʟʥʠ ʢʨʦʚʠ ʠ ʢʨʦʚʝʪ-

ʚʦʨʥʳʭ ʦʨʛʘʥʦʚ (ʥʘ 11,7%), ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ (ʥʘ 17,9%), ʛʣʘʟʘ ʠ 

ʧʨʠʜʘʪʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʥʘ 12%), ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ (ʥʘ 9,8%), ʪʨʘʚʤʳ ʠ 

ʦʪʨʘʚʣʝʥʠʷ (ʥʘ 9,4%). ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʜʣʷ ʦʭʚʘʪʘ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʦʩʤʦʪʨʘʤʠ ʧʦʜʨʦʩʪʢʦʚ (15-17 ʣʝʪ) ʩʦʩʪʘʚʣʷʝʪ 85,4-96,5%. 

ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʚʠʯʥʦʡ ʠ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʶʥʦʰʝʡ ʜʦʧʨʠʟʳʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʦʩʪʘʶʪʩʷ ʚʳʩʦʢʠʤʠ ʠ ʪʝʥʜʝʥʮʠʠ ʢ ʠʭ ʩʥʠʞʝʥʠʶ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢʘ ʍʄɸʆ-ʖʛʨʳ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʝʨʚʠʯʥʳʭ ʦʩʤʦʪʨʦʚ ʶʥʦʰʝʡ 2002 ʛʦʜʘ ʨʦʞʜʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʤ 

ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʠ 2003 ʛʦʜʘ ʨʦʞʜʝʥʠʷ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʀʟ 2138 ʶʥʦʰʝʡ 2002 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʧʨʦʰʝʜʰʠʭ ʤʝʜʠʮʠʥʩʢʦʝ 

ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ: ʧʨʠʟʥʘʥʳ ʛʦʜʥʳʤʠ ʢ ʧʨʦʭʦʞʜʝʥʠʶ ʚʦʠʥʩʢʦʡ ʩʣʫʞʙʳ ï 

1062 ʶʥʦʰʠ 2002 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 49,9% ʚʩʝʭ ʶʥʦʰʝʡ 

ʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ; ʛʦʜʝʥ ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝ-

ʥʠʷʤʠ ï 417 ʯʝʣʦʚʝʢ, ʠʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 19,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʶʥʦʰʝʡ 2002 

ʛʦʜʘ ʨʦʞʜʝʥʠʷ; ʦʛʨʘʥʠʯʝʥʥʦ ʛʦʜʝʥ ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ï 123 ʯʝʣʦʚʝʢʘ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʶʥʦʰʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 5,8% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʶʥʦʰʝʡ ʧʨʠʟʳʚʥʦʛʦ 

ʚʦʟʨʘʩʪʘ; ʚʨʝʤʝʥʥʦ ʥʝ ʛʦʜʝʥ ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ï 515 ʧʨʠʟʳʚʥʠʢʦʚ ʠʣʠ 24,2% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʛʨʘʞʜʘʥ, ʧʨʦʰʝʜʰʠʭ ʤʝʜʠʮʠʥʩʢʦʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ; ʥʝ 

ʛʦʜʝʥ ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ï 21 ʶʥʦʰʘ 2002 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 1% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʦ ʧʨʠʟʳʚʥʠʢʦʚ. 

ʀʟ 2304 ʶʥʦʰʝʡ ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 2003 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʧʨʦʰʝʜʰʠʭ 

ʧʝʨʚʠʯʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ: ʧʨʠʟʥʘʥʳ ʛʦʜʥʳʤʠ ʢ ʧʨʦʭʦʞʜʝʥʠʶ ʚʦʝʥʥʦʡ 

ʩʣʫʞʙʳ ï 760 ʶʥʦʰʝʡ 2003 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 33% ʚʩʝʭ ʶʥʦʰʝʡ 

ʜʦʧʨʠʟʳʚʥʦʛʦ ʚʦʟʨʘʩʪʘ; ʛʦʜʝʥ ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʛʨʘʥʠʯʝ-

ʥʠʷʤʠ ï 887 ʯʝʣʦʚʝʢ ʠʣʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 38,5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʶʥʦʰʝʡ 2003 

ʛʦʜʘ ʨʦʞʜʝʥʠʷ; ʦʛʨʘʥʠʯʝʥʥʦ ʛʦʜʝʥ ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ï 94 ʯʝʣʦʚʝʢʘ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʶʥʦʰʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 4,1% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʶʥʦʰʝʡ ʜʦʧʨʠʟʳʚʥʦʛʦ 
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ʚʦʟʨʘʩʪʘ; ʚʨʝʤʝʥʥʦ ʥʝ ʛʦʜʝʥ ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ 528 ʜʦʧʨʠʟʳʚʥʠʢʦʚ ʠʣʠ 22,9% 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʛʨʘʞʜʘʥ, ʧʨʦʰʝʜʰʠʭ ʤʝʜʠʮʠʥʩʢʠʡ ʦʩʤʦʪʨ; ʥʝ ʛʦʜʝʥ ʢ ʚʦʝʥʥʦʡ 

ʩʣʫʞʙʝ ï 36 ʛʨʘʞʜʘʥ 2003 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 1,5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʜʦʧʨʠʟʳʚʥʠʢʦʚ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʨʘʙʦʪʝ ʩ ʜʦʧʨʠʟʳʚʥʦʡ ʤʦʣʦʜʝʞʴʶ ʧʝʜʘʛʦʛʘʤʠ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʜʘʛʦʛʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʆɹɾ) 

ʜʦʣʞʥʘ ʦʪʚʦʜʠʪʴʩʷ ʛʣʘʩʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʋʩʧʝʰʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ ʚ ʰʢʦʣʝ ʟʘʚʠʩʠʪ ʦʪ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ 

ʚʦʩʧʠʪʘʥʠʷ ʯʝʨʝʟ ʦʩʦʟʥʘʥʥʦʩʪʴ ʪʘʢʠʭ ʧʦʥʷʪʠʡ ʢʘʢ: ʟʘʢʦʥ, ʜʦʣʛ, ʦʙʷʟʘʥʥʦʩʪʠ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʩʪʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʫʯʘʱʠʭʩʷ 9 ʢʣʘʩʩʘ. ɺʩʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʫʝʤʳʭ ʩʦʩʪʘʚʠʣʦ 20 

ʰʢʦʣʴʥʠʢʦʚ. ɿʘ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʥʘʯʠʩʣʷʣʩʷ ï 1 ʙʘʣʣ, ʟʘ ʥʝʧʨʘʚʠʣʴʥʳʡ ï 0 

ʙʘʣʣʦʚ. ʇʦ ʥʘʰʠʤ ʧʨʦʚʝʜʝʥʥʳʤ ʫʨʦʢʘʤ ʜʦ ʟʘʥʷʪʠʷ ʠ ʧʦʩʣʝ ʟʘʥʷʪʠʷ 

ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ, ʧʦʣʦʞʠʪʝʣʴʥʘ ʜʠʥʘʤʠʢʘ. 

ʄʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʰʢʦʣʴʥʠʢʦʚ 9 ʢʣʘʩʩʘ, ʩʦʛʣʘʩʥʦ 

ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʫʚʝʣʠʯʠʣʩʷ ʥʘ 43 %, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʫʯʘʱʠʝʩʷ ʥʘ ʫʨʦʢʝ ʙʳʣʠ ʚʥʠʤʘʪʝʣʴʥʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʫʨʦʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʧʦ ʪʝʤʝ çɿʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʬʠʣʘʢʪʠʢʘ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢè. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʶʥʦʰʝʡ, ʧʨʦʰʝʜʰʠʭ ʧʝʨʚʠʯʥʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ 

ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʚʦʠʥʩʢʠʡ ʫʯʝʪ, ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʚʝʟʜʝ, ʘ ʪʘʢ ʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʥʘʤʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʣʫʯʰʠʣʠ ʢʘʯʝʩʪʚʘ 

ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʦ ʟʜʦʨʦʚʦʤ ʦʙʨʘʟʝ ʞʠʟʥʠ ʥʘ 43%. 
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ɸʥʥʦʪʘʮʠʷ: ʥʘ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʦʩʩʠʠ ʚ 21 

ʚʝʢʝ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʨʦʮʝʩʩ ʛʣʦʙʘʣʠʟʘʮʠʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʬʦʨʤʘʭ ʢʫʣʴʪʫʨʥʦʛʦ ʦʙʤʝʥʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʠʚʦʜʠʪ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʦʩʩʠʠ ʠ ʢʨʘʪʢʦ ʠʭ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ. 

Abstract: the strategy of cultural policy development in Russia in the XXI 

century is greatly influenced by the process of globalization, which affects certain 

forms of cultural exchange. The researcher in this article quotes the main provisions 

of cultural policy in Russia and briefly characterizes them. 
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ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʥʦʩʪʠ, ʛʦʩʫʜʘʨʩʪʚʦ, ʛʨʘʞʜʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʩʦʙʦʡ ʩʪʫʧʝʥʠ 

ʨʘʟʚʠʪʠʷ. ɺʝʩʴ ʤʠʨ ʜʚʠʞʝʪʩʷ ʚ ʨʫʩʣʝ ʛʣʦʙʘʣʠʟʘʮʠʠ. ɻʣʦʙʘʣʠʟʘʮʠʷ ʜʠʢʪʫʝʪ ʩʚʦʠ 

ʧʨʘʚʠʣʘ ʚʳʙʦʨʘ ʢʫʣʴʪʫʨʥʳʭ ʩʪʨʘʪʝʛʠʡ ʢʘʢ ʥʘ ʤʠʨʦʚʦʤ, ʪʘʢ ʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʢʫʣʴ-

ʪʫʨʥʦʤ ʩʦʟʥʘʥʠʠ ʣʶʜʝʡ. ɺʦʟʥʠʢʘʝʪ ʦʩʪʨʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ çʫʥʠʬʠʢʘʮʠʝʡ ʠ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤè [1, ʩ. 194] ʠ ʚʦ ʩʬʝʨʝ ʚʣʠʷʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʠʪʠʢʠ, ʠ ʚ ʩʬʝʨʝ 

ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʨʝʤʠʪʩʷ ʢ 

ʝʜʠʥʳʤ ʢʫʣʴʪʫʨʥʳʤ ʮʝʥʥʦʩʪʷʤ, ʢ ʫʥʠʬʠʢʘʮʠʠ ʢʫʣʴʪʫʨʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ 

ʧʘʨʘʜʠʛʤ. ʅʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʭʦʜʷʪ ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʢʦʨʨʝʢʪʥʦʩʪʴ, ʢʫʣʴʪʫʨʥʳʡ 

ʜʠʘʣʦʛ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʢʫʣʴʪʫʨ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʩʣʦʚʠʷ ʚʩʝʦʙʱʝʡ ʫʥʠʬʠ-

ʢʘʮʠʠ ʚʳʥʫʞʜʘʶʪ ʢʘʞʜʫʶ ʦʪʜʝʣʴʥʦ ʚʟʷʪʫʶ ʢʫʣʴʪʫʨʫ ʦʩʦʙʝʥʥʦ ʩʪʨʝʤʠʪʴʩʷ 

ʩʦʭʨʘʥʠʪʴ ʩʚʦʶ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʩʘʤʦʙʳʪʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ 

ʦʙʳʯʘʝʚ ʠ ʪʨʘʜʠʮʠʡ. ɺʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʥʘʷ 

ʧʦʣʠʪʠʢʘ, ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʠ ʢʫʣʴʪʫʨʥʳʝ ʩʪʨʘʪʝʛʠʠ ʜʦʣʞʥʳ ʩʦʙʣʶʩʪʠ ʥʝʦʙʭʦ-

ʜʠʤʳʡ ʠʜʝʘʣʴʥʳʡ ʙʘʣʘʥʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʦʟʤʦʞʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʦʙʱʝʤ 

ʧʦʣʠʢʫʣʴʪʫʨʥʦʤ ʧʣʘʥʝ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʩʦʭʨʘʥʝʥʠʝ ʩʘʤʦʙʳʪʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ. 
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ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʢʫʣʴʪʫʨʥʘʷ ʩʪʨʘʪʝʛʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʦʩʥʦʚʥʳʝ ʧʦʣʦ-

ʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʦʥʷʪʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʜʦʢʫʤʝʥʪʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ çʆʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠè. ɼʘʥʥʳʡ 

ʜʦʢʫʤʝʥʪ ʙʳʣ ʧʨʠʥʷʪ ʚ 2014 ʛʦʜʫ. ʇʦʜʨʦʙʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʩʝʢʪʦʨʘ ʦʪʨʘʞʘʶʪʩʷ ʚ ʫʪʚʝʨʞʜʝʥʥʦʡ ʚ 2016 ʛʦʜʫ 

çʉʪʨʘʪʝʛʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè. ʕʪʦ 

ʦʙʰʠʨʥʳʡ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʠ ʜʦʧʦʣʥʷʝʪ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ 

ʨʘʙʦʪʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʚ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʩʪʨʘʪʝʛʠʡ, 

ʪʘʢʠʝ, ʢʘʢ ç"ʈʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʠ ʪʫʨʠʟʤʘ" ʥʘ 2013-2020ʛʦʜʳ, "ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʦʙʱʝʩʪʚʦ (2011-2020ʛʦʜʳ)", "ɺʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ" [2]. 
 

çʉʪʨʘʪʝʛʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 

ʛʦʜʘè ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ 

ʩʫʙʲʝʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦʣʞʥʳ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʝʨʝʨʘʙʦʪʘʪʴ ʧʦʜ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʩʚʦʝʤ ʨʝʛʠʦʥʝ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʫʣʴʪʫʨʥʳʭ 

ʩʪʨʘʪʝʛʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 
 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʫʢʨʝʧʣʝʥʠʝ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. 

ɻʨʘʞʜʘʥʩʢʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ï ʚʘʞʥʳʡ ʬʘʢʪʦʨ ʩʦʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘ ʢʘʢ ʛʨʘʞʜʘʥʠʥʘ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʩʪʚʦ ʥʘʨʦʜʥʦʛʦ ʩʘʤʦʩʦʟʥʘʥʠʷ. 
 

ɺʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʛʨʘʞʜʘʥ. ɼʘʥʥʳʡ 

ʧʫʥʢʪ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʝʜʳʜʫʱʝʛʦ, ʫʯʠʪʳʚʘʷ ʢʘʢ ʙʦʣʝʝ 

ʧʨʘʢʪʠʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʘʩʧʝʢʪʳ ʚʦʩʧʠʪʘʥʠʷ ʛʨʘʞʜʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ. 
 

ɺ ʪʨʝʪʴʶ ʦʯʝʨʝʜʴ ʢʫʣʴʪʫʨʥʳʝ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 
 

ʏʝʪʚʝʨʪʳʤ ʧʫʥʢʪʦʤ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʫʣʴʪʫʨʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʦʪ ʧʦʢʦʣʝʥʠʷ ʢ ʧʦʢʦʣʝʥʠʶ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʮʠʚʠʣʠʟʘʮʠʠ ʮʝʥʥʦʩʪʝʡ ʠ ʥʦʨʤ, ʪʨʘʜʠʮʠʡ, 

ʦʙʳʯʘʝʚ ʠ ʦʙʨʘʟʮʦʚ ʧʦʚʝʜʝʥʠʷ. 
 

ʇʷʪʳʡ ʧʫʥʢʪ ï ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʳʤ ʯʝʣʦʚʝʢʦʤ ʝʛʦ 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʈʝʘʣʠʟʘʮʠʷ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʤʝʥʝʝ ʚʘʞʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝʦʟʚʫʯʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʪ.ʢ. 

ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʧʦʣʦʞʝʥʠʡ. 
 

ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʧʫʥʢʪʳ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʫʣʴʪʫʨʥʳʝ 

ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʤ ʧʣʘʥʦʤ ʨʘʟʚʠʪʠʷ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʦʙʣʘʩʪʝʡ ʢʫʣʴʪʫʨʥʦʡ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʘʢʪʠ-

ʯʝʩʢʠʝ ʧʫʪʠ ʚʦʧʣʦʱʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ. 
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ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʘʢʪʫʘʣʴʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʦʚ ʜʦʰʢʦʣʴʥʦʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣɹʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ɼʆʆ) ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʜʘʯ. ʕʪʦ ʪʨʝʙʫʝʪ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʢʦʤʧʝʪʝʥʪʥʦʛʦ, ʧʩʠʭʠʯʝʩʢʠ 

ʟʜʦʨʦʚʦʛʦ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʨʘʟʚʠʪʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʡ ʧʝʜʘʛʦʛʘ. ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ɼʆʆ, ʥʝʩʪʘʥʜʘʨʪʥʦʩʪʴʶ ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʩʣʦʞʥʦʩʪʴʶ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʪʨʫʜʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʫ ʥʠʭ ʩʠʥʜʨʦʤʘ çʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʚʳʛʦʨʘʥʠʷè. 

ʀʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʙʣʝʤʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʤʦʜʝʣʠ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʩʠʥʜʨʦʤʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ 

ɼʆʆ. ʋʯʠʪʳʚʘʷ ʥʘʨʘʙʦʪʘʥʥʳʡ ʦʧʳʪ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ [2; 3; 4], ʥʘʤʠ 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʥʠʞʝʥʠʝ ʩʠʥʜʨʦʤʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ʜʦʰʢʦʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʤʦʜʝʣʴ ï ʵʪʦ ʤʥʦʛʦʟʥʘʯʥʦʝ ʧʦʥʷʪʠʝ, ʧʦʵʪʦʤʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʝʝ ʝʜʠʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʛʨʦʤʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ [1]. ʇʨʝʜʩʪʘʚʠʤ ʦʧʠʩʘʥʠʝ ʥʘʰʝʡ ʤʦʜʝʣʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʦʵʪʘʧʥʦʩʪʴ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʤʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ 

ʙʣʦʢʦʚ (ʮʝʣʝʚʦʡ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ, ʢʦʨʨʝʢʮʠʦʥʥʳʡ, ʘʥʘʣʠʪʠ-

ʯʝʩʢʠʡ, ʨʝʟʫʣʴʪʘʪʠʚʥʳʡ). ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʵʪʘʧʥʦ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ (ʮʝʣʝʚʦʤ) ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʛʝʥʝʨʘʣʴʥʘʷ ʮʝʣʴ. 

ɻʝʥʝʨʘʣʴʥʦʡ ʮʝʣʴʶ ʷʚʠʣʦʩʴ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʧʨʦʚʝʨʢʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʩʠʥʜʨʦʤʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ɼʆʆ. ʉ ʫʯʝʪʦʤ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʦ ʜʘʥʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʦʜʝʣʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ɼʆʆ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʟ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʙʦʨ ʤʝʪʦʜʠʢ ʜʠʘʛʥʦʩʪʠʢʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ɼʆʆ. ʄʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʷʚʠʣʠʩʴ: ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʩʠʥʪʝʟ, ʩʨʘʚʥʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ, ʮʝʣʝʧʦʣʘ-

ʛʘʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʊʨʝʪʠʡ ʵʪʘʧ (ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ) ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʫʨʦʚʥʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ɼʆʆ. ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʫʨʦʚʥʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʫ ʧʝʜʘʛʦʛʦʚ ʄɸɼʆʋ çɼʉ ˉ77 ʛ. 

ʏʝʣʷʙʠʥʩʢʘè. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʵʪʘʧʘ: ʢʦʥʩʪʘʪʠʨʫʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʪʝʩʪʠʨʦʚʘʥʠʝ (ʤʝʪʦʜʠʢʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ɺ.ɺ. ɹʦʡʢʦ ʠ ʦʧʨʦʩʥʠʢ 

çʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝè ʅ. ɺʦʜʦʧʴʷʥʦʚʦʡ ʠ ɽ. ʉʪʘʨʯʝʥʢʦʚʦʡ). 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ (ʢʦʨʨʝʢʮʠʦʥʥʳʡ) ʚʢʣʶʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʨʝʘʣʠʟʘʮʠʶ 

ʧʨʦʛʨʘʤʤʳ ʢʦʨʨʝʢʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ɼʆʆ. 

ʇʷʪʳʡ ʵʪʘʧ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʧʝʜʘʛʦʛʦʚ ɼʆʆ ʧʦ ʧʨʝʜʫʧʨʝʞ-

ʜʝʥʠʶ ʩʠʥʜʨʦʤʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ. 
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ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ɼʆʆ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʳʰʝ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʫʨʦʚʝʥʴ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʝʜʘʛʦʛʦʚ ɼʆʆ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʩʧʝʰʥʦʤʫ ʨʝʰʝʥʠʶ ʠʤʠ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. 
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Abstract: the paper shows that students with a low level of neuroticism had a 

sufficient level of self-regulation and a high motivational focus on getting a 

profession. Students with a high level of neuroticism were not formed motivation to 

get a profession and a low level of self-regulation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʚʨʦʟ, ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʝʚʨʦʪʠʟʘʮʠʷ, ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʚʦʣʝʚʘʷ ʩʬʝʨʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, ʩʘʤʦʨʝʛʫʣʷʮʠʷ. 

Keywords: neurosis, student neuroticism, emotional-volitional sphere, 

professional attitude, self-regulation. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʱʝʩʪʚʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʯʘʩʪʦʪʳ 

ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʦʛʨʘʥʠʯʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʠ 

ʧʩʠʭʦʛʝʥʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ [1]. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʧʩʠʭʦ-

ʛʝʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʢʘʢ ʫ ʚʟʨʦʩʣʳʭ, ʪʘʢ ʠ ʫ ʜʝʪʝʡ ʷʚʣʷʶʪʩʷ ʥʝʚʨʦʟʳ [3, 4, 8]. 

ʂʘʢ ʧʩʠʭʦʛʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʣʠʯʥʦʩʪʠ, ʥʝʚʨʦʟʳ ʚ 

ʘʬʬʝʢʪʠʚʥʦ-ʟʘʦʩʪʨʝʥʥʦʡ ʬʦʨʤʝ ʦʪʨʘʞʘʶʪ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʧʦʠʩʢʘ ʩʚʦʝʛʦ 

çʷè, ʦʧʪʠʤʘʣʴʥʳʭ ʧʫʪʝʡ ʩʘʤʦʚʳʨʘʞʝʥʠʷ, ʩʘʤʦʫʪʚʝʨʞʜʝʥʠʷ, ʧʨʠʟʥʘʥʠʷ ʠ ʣʶʙʚʠ. 

ɺ. ʅ. ʄʷʩʠʱʝʚ ʦʪʤʝʯʘʣ, ʯʪʦ ʥʝʚʨʦʟ ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʡ ʢʘʪʝʛʦʨʠʠ ʥʝʨʚʥʦ-

ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʪʝʤ, ʢʘʢ ʣʠʯʥʦʩʪʴ 

ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʠʣʠ ʧʝʨʝʞʠʚʘʝʪ ʩʚʦʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʩʚʦʝ ʤʝʩʪʦ ʠ ʩʚʦʶ 

ʩʫʜʴʙʫ ʚ ʵʪʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʵʪʦ ʩʫʙʲʝʢʪʠʚʥʘʷ ʦʮʝʥʢʘ 

ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʝʨʝʜ ʧʨʠʥʷʪʠʝʤ ʢʘʢʦʛʦ-ʪʦ ʨʝʰʝʥʠʷ. ʀ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ 

ʦʜʥʘ ʩʪʦʨʦʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʞʠʟʥʠ ʩʪʫʜʝʥʪʘ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʞʠʟʥʴ ʩʪʫʜʝʥʪʘ ʝʛʦ ʫʯʝʙʘ, ʵʪʦ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʛʜʘ ʧʨʦʭʦʜʠʪ 

ʢʦʣʣʦʢʚʠʫʤ ʠʣʠ ʵʢʟʘʤʝʥ ʧʨʦʠʩʭʦʜʠʪ ʩʠʪʫʘʮʠʷ ʩʨʘʚʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʨʝʘʣʴʥʦ 

ʠʤʝʁɦ ʝʝʩʷ ʫ ʩʪʫʜʝʥʪʘ. ɻʨʘʜʠʝʥʪ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʵʤʦʮʠʡ ʩʦ ʟʥʘʢʦʤ ʧʣʶʩ ʠʣʠ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ [10]. 

ʇʦʣʫʯʝʥʥʘʷ ʦʮʝʥʢʘ ʟʘ ʟʥʘʥʠʷ ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʟʘʯʝʪʝ ʠʣʠ ʵʢʟʘʤʝʥʝ ʠʟ 

ʩʫʙʲʝʢʪʠʚʥʦʡ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʩʦʮʠʘʣʴʥʫʶ. ʀʜʝʪ 

ʩʨʘʚʥʝʥʠʷ ʩʚʦʝʡ ʦʮʝʥʢʠ ʠ ʜʨʫʛʠʭ ʩʪʫʜʝʥʪʦʚ. ʇʨʠ ʦʮʝʥʢʝ ʵʤʦʮʠʡ ʩʦ ʟʥʘʢʦʤ 

ʤʠʥʫʩ ʧʦʷʚʣʷʝʪʩʷ ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʘʤʦʢʨʠʪʠʢʝ, ʢ ʩʘʤʦʘʥʘʣʠʟʫ, ʛʜʝ ʯʪʦ ʙʳʣʦ 

ʩʜʝʣʘʥʦ ʥʝ ʪʘʢ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʢʨʠʟʠʩ ʠʜʝʥʪʠʯʥʦʩʪʠ 

[2, 6]. 

ɺʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʫʯʝʙʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ ʩʪʝʧʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʚ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʤʦʪʠʚʘʮʠʦʥʥʦ ï ʚʦʣʝʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʜʦʣʞʥʦ 

ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʫʩʧʝʰʥʦʤʫ ʦʙʫʯʝʥʠʶ ʩʪʫʜʝʥʪʦʚ ʠ ʠʭ ʧʩʠʭʠʯʝʩʢʦʤʫ 

ʙʣʘʛʦʧʦʣʫʯʠʶ. 

ʖ.ɸ. ɿʦʨʢʦ ʧʨʠʚʦʜʠʪ ʤʥʝʥʠʝ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʧʝʨʚʦʤ ʠ 

ʚʪʦʨʦʤ ʢʫʨʩʝ ʚʳʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʚʨʦʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʘ ʢ ʪʨʝʪʴʝʤʫ ʢʫʨʩʫ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ (çʢʨʠʟʠʩ 

ʦʙʫʯʝʥʠʷè). ɸʚʪʦʨʳ ʦʙʲʷʩʥʷʶʪ ʵʪʦ ʪʨʫʜʥʦʩʪʴʶ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʚ 

ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʩʪʫʜʝʥʪʳ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʦʥʷʪʥʳʤ ʧʨʠʯʠʥʘʤ ʚ ʰʢʦʣʝ 

ʫʯʘʪ ʙʦʣʴʰʝ ʥʝ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʪʴ ʠʭ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʜʝʣʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʚʳʚʦʜʳ, ʘ ʧʦʜʛʦʪʦʚʢʘ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʚʳʙʨʘʚ ʧʨʘʚʠʣʴʥʳʡ 
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ʦʪʚʝʪ ʠʟ ʫʞʝ ʧʨʝʜʣʦʞʝʥʥʳʭ. ʕʪʘ ɹʘʣʦʥʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘʥʦʩʠʪ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ 

ʦʙʨʘʟʦʚʘʥʠʶ. ɺ ɺʋɿʝ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʟʥʘʥʠʷ ʠ ʫʤʝʪʴ ʠʤʠ ʦʧʝʨʠʨʦʚʘʪʴ. 

ɿʥʘʥʠʷ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʧʘʤʷʪʠ, ʥʦ ʟʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʚʪʦʨʦʡ ʧʘʨʘʜʦʢʩ 

ʮʠʚʠʣʠʟʘʮʠʠ ï ʟʘʯʝʤ ʯʪʦ-ʪʦ ʟʘʧʦʤʠʥʘʪʴ, ʢʦʛʜʘ ʚʩʝ ʵʪʦ ʝʩʪʴ ʚ ʛʘʜʞʠʪʘʭ. ɼʘʞʝ 

ʩʝʡʯʘʩ ʧʦʷʚʠʣʩʷ ʥʦʚʳʡ ʚʠʜ ʥʝʚʨʦʟʘ, ʢʦʛʜʘ ʩʪʫʜʝʥʪ ʦʢʘʟʘʣʩʷ ʙʝʟ ʛʘʜʞʠʪʘ. ɼʘʣʝʝ 

ʨʘʟʚʠʪʝʝ ʥʝʚʨʦʟʘ ʩʥʠʞʘʝʪʩʷ, ʥʦ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚʦ ʚʨʝʤʷ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ 

ʩʝʩʩʠʠ [5]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ: ʠʩʩʣʝʜʦʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦ ï ʚʦʣʝʚʳʝ 

ʘʩʧʝʢʪʳ ʥʝʚʨʦʟʘ ʫ ʩʪʫʜʝʥʪʦʚ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʝʚʨʦʟ ʫ ʩʪʫʜʝʥʪʦʚ 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʵʤʦʮʠʦʥʘʣʴʥʦ ï ʚʦʣʝʚʳʝ ʘʩʧʝʢʪʳ ʥʝʚʨʦʟʘ ʫ 

ʩʪʫʜʝʥʪʦʚ 

ɼʠʘʛʥʦʟ ʥʝʚʨʦʟʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʵʢʩʧʨʝʩʩ ï ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʚʨʦʟʘ 

ʂ. ʍʝʢʘ ʠ ʍ. ʍʝʩʩʘ. 

ʋʨʦʚʝʥʴ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʧʦʚʝʜʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʧʨʦʩʥʠʢʫ "ʉʪʠʣʴ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʧʦʚʝʜʝʥʠʷ ï ʉʉʇ-98" ɺ.ʀ. ʄʦʨʦʩʘʥʦʚʦʡ. 

ʇʦ ʤʝʪʦʜʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʪʠʚʘʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ɸ.ɺ. ʂʨʳʣʦʚʦʡ ʠ ʀ.ɸ. ʀʛʥʘʪʢʦʚʦʡ [9]. 

ʅʘʰʘ ʨʘʙʦʪʘ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʦ ï ʚʦʣʝʚʦʡ 

ʩʬʝʨʳ ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. ʇʨʠ ʵʪʦʤ ʤʳ ʦʧʠʨʘʣʠʩʴ 

ʥʘ ʧʦʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʰʢʦʣʝ ʃ.ʉ. ɺʳʛʦʪʩʢʦʛʦ ʠ ɸ.ʅ. ʃʝʦʥʪʴʝʚʘ ʦ 

ʨʦʣʠ ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʨʘʟʚʠʪʠʷ ʠ ʚʝʜʫʱʝʛʦ ʪʠʧʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ 

ʣʠʯʥʦʩʪʠ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʟʨʘʩʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʰʘʝʤʳʤʠ 

ʯʝʣʦʚʝʢʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ, ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤʠ ʪʠʧʘʤʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, 

ʚʦʟʥʠʢʰʠʤʠ ʥʘ ʜʘʥʥʦʡ ʩʪʫʧʝʥʠ ʨʘʟʚʠʪʠʷ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʦʟʥʘʥʠʝ ʯʝʣʦʚʝʢʘ 

ʚ ʝʛʦ ʦʪʥʦʰʝʥʠʷʭ ʢ ʩʝʙʝ ʠ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ ʚ ʮʝʣʦʤ [2]. 

ʀʩʧʳʪʫʝʤʳʤʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 16 ʩʪʫʜʝʥʪʦʚ ʛʫʤʘʥʠ-

ʪʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʕʤʧʠʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

1. ɺʳʷʚʣʷʣʘʩʴ ʩʪʝʧʝʥʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʚʨʦʟʘ ʫ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʢʫʨʩʘ; 

2. ɺʳʷʚʣʷʣʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʘʤʦʨʝʛʫ-

ʣʷʮʠʠ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʧʦʢʘʟʘʪʝʣʷʭ 

ʨʘʟʚʠʪʠʷ ʨʝʛʫʣʷʪʦʨʥʦ ï ʣʠʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ, ʪ.ʝ. ʛʠʙʢʦʩʪʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ; 

3. ɺʳʷʚʣʷʣʩʷ ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ 

ʩʪʫʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʥʝʚʨʦʪʠʟʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʩʨʝʜʥʠʝ ʠ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʫʨʦʚʥʷ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʪʦ ʝʩʪʴ ʜʣʷ ʪʘʢʠʭ ʩʪʫʜʝʥʪʦʚ ʭʘʨʘʢʪʝʨʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, 

ʛʠʙʢʦʩʪʴ, ʘʜʝʢʚʘʪʥʦʩʪʴ ʚ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ, ʦʩʦʟʥʘʥʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ. ʊʘʢʞʝ ʩʪʫʜʝʥʪʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʥʝʚʨʦʪʠʟʘʮʠʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʠʣʠ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʧʨʦʬʝʩʩʠʶ, ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʩʦʢʦʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ 
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ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʥʝʰʥʝʡ ʤʦʪʠʚʘʮʠʝʡ. ʉʪʫʜʝʥʪʘʤ ʵʪʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʥʦ: 

ʥʘʣʠʯʠʝ ʠʥʪʝʨʝʩʘ ʢ ʦʙʫʯʝʥʠʶ ʧʦ ʚʳʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ, ʦʜʦʙʨʝʥʠʝ ʜʘʥʥʦʛʦ 

ʚʳʙʦʨʘ ʠ ʧʦʜʜʝʨʞʢʘ ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʩʝʤʴʠ ʠ ʙʣʠʟʢʠʭ, ʞʝʣʘʥʠʝ 

ʦʙʫʯʘʪʴʩʷ, ʫʣʫʯʰʘʪʴ ʥʘʚʳʢʠ ʠ ʨʘʙʦʪʘʪʴ ʧʦ ʜʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ. 

ʋ ʩʪʫʜʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʝʚʨʦʪʠʟʘʮʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʨʝʜʥʠʝ ʠ 

ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʦʩʦʟʥʘʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʠ. ʊʘʢʠʤ 

ʩʪʫʜʝʥʪʘʤ ʩʣʦʞʥʝʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʚʠʜʳ ʘʢʪʠʚʥʦʩʪʠ, ʦʥʠ 

ʙʦʣʝʝ ʟʘʚʠʩʠʤʳ ʦʪ ʧʨʦʠʩʭʦʜʷʱʠʭ ʩʠʪʫʘʮʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʤʥʝʥʠʷ ʠ ʦʮʝʥʢʠ 

ʦʢʨʫʞʘʶʱʠʭ ʠʭ ʣʶʜʝʡ. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʫʨʦʚʥʝʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʦʬʝʩʩʠʶ ʠ 

ʤʦʪʠʚʘʮʠʶ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʙʨʦʩ, ʪʦ ʝʩʪʴ ʫ ʵʪʦʡ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ ʦʪʤʝʯʘʶʪʩʷ 

ʠ ʩʨʝʜʥʠʡ, ʠ ʥʠʟʢʠʡ, ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʥʠ ʫʩʪʘʥʦʚʢʠ ʥʘ ʧʨʦʬʝʩʩʠʶ ʠ ʫʨʦʚʥʠ 

ʤʦʪʠʚʘʮʠʠ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʫʜʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʚʥʝʰʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʥʘʜ 

ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʝʡ ʠ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʧʨʦʬʝʩʩʠʶ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʤʦʪʠʚʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʩʦ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʧʨʦʬʝʩʩʠʶ ʠ ʨʘʟʚʠʪʳʤ ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʥʘʤʥʦʛʦ ʣʝʛʯʝ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʧʩʠʭʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʥʝʚʨʦʪʠʟʘʮʠʠ ʫ ʩʪʫʜʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʦʙʣʘʜʘʶʪ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʝʡ ʠʣʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʤʦʪʠʚʘʮʠʠ ʥʝ ʠʤʝʶʪ ʥʘʚʳʢʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʡ ʠ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʥʝʚʨʦʟʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʦʡʜʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ ʠ 

ʧʦʠʩʢ ʥʦʚʳʭ ʩʨʝʜʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʦʩʦʟʥʘʥʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ 

ʨʘʟʚʝʨʪʳʚʘʥʠʶ ʦʨʠʝʥʪʠʨʦʚʢʠ ʩʪʫʜʝʥʪʘ ʚ ʥʦʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ï ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʦʙʣʝʤʘ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʦʪʩʫʪʩʪʚʦʚʘʣ 

ʣʠʯʥʦʩʪʥʳʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʚʳʷʚʣʝʥʠʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʭʦʞʜʝʥʠʠ ʧʨʦʝʢʪʘ ʠ ʥʝ 

ʫʯʠʪʳʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʠʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʥʝʚʨʦʟʘ. ʅʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʫʢʘʟʳʚʘʣʦʩʴ ʚ ʨʘʙʦʪʝ [7]. 

ʈʘʩʩʤʦʪʨʝʚ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʬʦʨʤʳ ʨʘʙʦʪʳ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʥʝʚʨʦʟʘ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʝʢʪʥʫʶ ʬʦʨʤʫ, ʪʘʢ ʢʘʢ ʦʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʠ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʚ ʭʦʜʝ ʧʨʦʝʢʪʘ ʨʝʘʣʠʟʫʶʪʩʷ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʙʦʣʝʝ ʧʦʣʥʦ ʨʘʩʢʨʳʪʴ ʦʨʠʝʥʪʠʨʦʚʢʫ ʚ ʧʨʦʙʣʝʤʝ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, 

ʧʨʦʝʢʪʥʘʷ ʬʦʨʤʘ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʘʤʠʭ ʫʯʘʩʪʥʠʢʦʚ, ʪʦ ʝʩʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʯʝʣʦʚʝʢʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʠʟʤʝʥʝʥʠʝ. ʀʩʭʦʜʷ ʠʭ ʵʪʦʛʦ, ʫʯʘʩʪʥʠʢ 

ʚʥʘʯʘʣʝ ʚʳʩʪʫʧʘʝʪ ʦʙʲʝʢʪʦʤ, ʘ ʜʘʣʝʝ ï ʜʝʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʦʤ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʟʚʠʚʘʶʱʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ ï ʵʪʦ ʩʨʝʜʩʪʚʦ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʩʠʭʦʣʦʛ ʥʝ ʧʨʦʩʪʦ ʜʘʝʪ ʛʦʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʦʥ ʧʦʟʚʦʣʷʝʪ ʫʯʘʩʪʥʠʢʘʤ ʩʘʤʠʤ ʦʧʨʝʜʝʣʠʪʴ 
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ʧʨʦʙʣʝʤʫ, ʥʘʡʪʠ ʧʫʪʠ ʝʝ ʨʝʰʝʥʠʷ, ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ, ʘʥʘʣʠʟʠʨʫʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚ ʣʠʙʦ ʠʭ ʦʰʠʙʦʯʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʳ ʧʨʝʜʣʦʞʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʥʝʚʥʠʢ, ʪʘʢ ʢʘʢ ʜʘʥʥʦʝ ʩʨʝʜʩʪʚʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʯʘʩʪʥʳʤʠ ʟʘʧʨʦʩʘʤʠ. ʆʩʥʦʚʳ-

ʚʘʷʩʴ ʥʘ ʩʧʝʮʠʬʠʢʝ ʚʦʟʨʘʩʪʘ ʠ ʚʝʜʫʱʝʤ ʪʠʧʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʫʯʝʙʥʦ-

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʧʨʦʝʢʪʥʫʶ ʟʘʜʘʯʫ, ʢʦʪʦʨʘʷ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʦʟʜʘʥʠʠ ʜʥʝʚʥʠʢʘ ʚ ʧʦʤʦʱʴ ʩʪʫʜʝʥʪʫ, ʢʦʪʦʨʦʝ ʙʳ ʩʧʦʩʦʙʩʪ-

ʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʨʘʟʘ ʩʪʫʜʝʥʪʘ, ʢʘʢ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʫʘʣʴʥʳʝ ʚ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʠ ʚ ʜʘʥʥʦʤ ʚʦʟʨʘʩʪʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʨʘʞʘʪʴʩʷ ʚ ʩʦʜʝʨʞʘʥʠʠ 

ʧʨʦʝʢʪʘ. ʀ ʪʘʢ, ʢ ʯʠʩʣʫ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʦʪʥʦʩʷʪʩʷ: 

1) ʆʩʦʟʥʘʥʠʝ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʚʨʦʪʠʯʝʩʢʦʡ ʩʠʤʧʪʦ-

ʤʘʪʠʢʠ; 

2) ʆʩʦʟʥʘʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʚʦʠʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ; 
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ʵʤʦʮʠʡ ʠ ʯʫʚʩʪʚ; 

4) ʆʩʦʟʥʘʥʠʝ ʤʝʨʳ ʩʚʦʝʛʦ ʫʯʘʩʪʠʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ; 

5) ʆʩʦʟʥʘʥʠʝ ʚʣʠʷʥʠʷ, ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʩʚʦʠʭ ʤʦʪʠʚʦʚ, ʥʫʞʜ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ; 

6) ʆʙʦʟʥʘʯʝʥʠʷ ʩʤʳʩʣʘ ʠ ʤʦʪʠʚʦʚ ʦʙʫʯʝʥʠʝ, ʩʦʩʪʘʚʣʝʥʠʝ ʠʝʨʘʨʭʠʠ 

ʤʦʪʠʚʦʚ; 

7) ʆʙʩʫʞʜʝʥʠʝ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ 

ʮʝʣʝʡ; 

8) ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʦʨʠʝʥʪʠʨʦʚʢʠ ʚ ʩʧʦʩʦʙʘʭ ʩʘʤʦʨʝʛʫʣʷʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʣʴ ʧʩʠʭʦʣʦʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʥʘʩʪʘʚʣʝʥʠʠ ʛʨʫʧʧʳ, ʘ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠʭ ʨʘʙʦʪʳ ʚ ʥʝʦʙʭʦʜʠʤʦʝ ʨʫʩʣʦ, ʪʦ ʝʩʪʴ ʚʦʟʥʠʢʘʝʪ ʩʦʚʤʝʩʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʦʤʫ 

ʧʨʦʜʫʢʪʫ [7]. 
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ʀʅʊɽɻʈʀʈʆɺɸʅʅʓɽ ʄɽʈʓ ɹʆʈʔɹʓ ʉ ʉʆʈʅʗʂɸʄʀ 

ɺ ʇʆʉɽɺɸʍ ʇʆɼʉʆʃʅɽʏʅʀʂɸ 

INTEGRATED WEED CONT ROL IN SUNFLOWER CRO PS 

 

ɸʥʥʦʪʘʮʠʷ: ʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ ʚ ʧʦʩʝʚʘʭ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʚʩʭʦʜʦʚʦʛʦ ʛʝʨʙʠʮʠʜʘ ʥʘ 

ʬʦʥʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʆʙʱʘʷ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ 

ʥʘ ʵʪʦʤ ʬʦʥʝ ʢ ʫʙʦʨʢʝ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 95,0%. 
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Abstract:  the greatest efficiency in the fight against weeds in sunflower crops 

is achieved when using a pre-emergence herbicide against the background of 

additional agrotechnical methods. The total weediness of crops against this 

background to harvesting from their use decreased by 95,0%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʩʦʣʥʝʯʥʠʢ, ʩʦʨʥʷʢʠ, ʛʝʨʙʠʮʠʜʳ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ. 

Keywords: sunflower, weeds, herbicides, agrotechnical methods. 

 

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʟʦʥʘʣʴʥʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ 

(ʙʦʨʦʥʦʚʘʥʠʝ, ʤʝʞʜʫʨʷʜʥʳʝ ʦʙʨʘʙʦʪʢʠ) ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ ʧʦʣʥʦʛʦ ʫʥʠʯʪʦʞʝʥʠʷ ʚʩʝʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɻʝʨʙʠʮʠʜʳ ʥʘ ʝʛʦ 

ʧʦʩʝʚʘʭ, ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ ʚ ʙʦʨʴʙʝ ʩ ʥʝʢʦʪʦʨʳʤʠ ʚʠʜʘʤʠ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʝʨʙʠʮʠʜʳ ʠʤʝʶʪ ʫʟʢʠʡ 

ʩʧʝʢʪʨ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʫʥʠʯʪʦʞʘʪʴ ʩʦʨʥʷʢʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ [1, 2, 3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʠʟʫʯʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ ʭʠʤʠʯʝʩʢʠʤʠ, 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʛʝʨʙʠʮʠʜʦʚ ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʅʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʧʨʝʦʙʣʘʜʘʣʠ ʦʜʥʦʣʝʪʥʠʝ ʟʣʘʢʠ (ʱʝʪʠʥʥʠʢʠ, ʢʫʨʠʥʦʝ 

ʧʨʦʩʦ) ʠ ʜʚʫʜʦʣʴʥʳʝ ʩʦʨʥʷʢʠ (ʱʠʨʠʮʘ, ʤʘʨʴ ʙʝʣʘʷ, ʛʦʨʯʠʮʘ ʧʦʣʝʚʘʷ), 

ʥʝʙʦʣʴh ʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʣʠ ʤʥʦʛʦʣʝʪʥʠʢʠ (ʦʩʦʪ ʧʦʣʝʚʦʡ, ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ, 

ʤʦʣʦʯʘʡ ʣʦʟʥʳʡ). 

ʅʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʠʩʧʦʣʟɹʦʚʘʥʠʠ ʜʦʚʩʭʦʜʦʚʦʛʦ ʛʝʨʙʠʮʠʜʘ. ɿʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʩʦʨʸʥʥʦʩʪʴ 

ʧʦʩʝʚʦʚ ʧʨʠ ʩʧʣʦʰʥʦʤ ʠʭ ʚʥʝʩʝʥʠʠ ʥʘ ʬʦʥʝ ʟʦʥʘʣʴʥʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʩʥʠʟʠʣʘʩʴ 

ʚ ʩʨʝʜʥʝʤ ʥʘ 85,8%, ʧʨʠ ʧʦʩʣʝʚʩʭʦʜʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ï ʥʘ 40,2% (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʨʘʟʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʨʦʚʥʝʡ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ  

ʥʘ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʚ ʩʨʝʜʥʝʤ ʟʘ 2018-2019 ʛʛ.) 

ʄʝʪʦʜʳ ʙʦʨʴʙʳ 

ʩ ʩʦʨʥʷʢʘʤʠ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ, ʰʪ./ʤ
2 

ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ 

ʚʥʝʩʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ 
ʧʝʨʝʜ ʫʙʦʨʢʦʡ 

ʚʩʝʛʦ 
ʚ ʪ.ʯ. 

ʦʜʥʦʣʝʪʥʠʭ 
ʚʩʝʛʦ 

ʚ ʪ.ʯ. 

ʦʜʥʦʣʝʪʥʠʭ 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʧʨʠʥʷʪʳʝ 

ʚ ʟʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ (ʢʦʥʪʨʦʣʴ) 
547,5 545,0 421,2 418,5 

ʊʦ ʞʝ + ɻʘʡʪʘʥ, ʂʕ 3,0 ʣ/ʛʘ 85,4 85,8 83,6 84,1 

ʊʦ ʞʝ + ʇʘʥʪʝʨʘ, ʂʕ 1,0 ʣ/ʛʘ 40,2 40,3 55,5 55,8 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʫʩʠʣʝʥʥʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʠʝʤʘʤʠ 
61,8 62,1 51,5 51,5 

ʊʦ ʞʝ + ɻʘʡʪʘʥ, ʂʕ 3,0 ʣ/ʛʘ 95,2 95,6 95,0 95,3 

ʊʦ ʞʝ + ʇʘʥʪʝʨʘ, ʂʕ 1,0 ʣ/ʛʘ 94,2 94,7 92,3 92,5 
 

ʇʨʠʤʝʯʘʥʠʝ: ɺ ʢʦʥʪʨʦʣʝ ʧʨʠʚʦʜʠʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʷʢʦʚ ʚ ʰʪ./ʤ
2
, ʧʦ 

ʦʩʪʘʣʴʥʳʤ ʚʘʨʠʘʥʪʘʤ ï ʧʨʦʮʝʥʪ ʠʭ ʛʠʙʝʣʠ. 
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ʅʘ ʬʦʥʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʛʠʙʝʣʴ ʩʦʨʥʷʢʦʚ ʦʪ 

ʛʝʨʙʠʮʠʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ. ʇʨʠ ʜʦʚʩʭʦʜʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʟʘʩʦʨʸʥʥʦʩʪʴ 

ʧʦʩʝʚʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 95,6%, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ï ʥʘ 94,7%. 

ʉʠʣʴʥʦʝ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʇʘʥʪʝʨʘ, ʂʕ ʦʢʘʟʳʚʘʣ ʢʘʢ ʥʘ ʟʣʘʢʦʚʳʝ, ʪʘʢ ʠ ʥʘ 

ʜʚʫʜʦʣʴʥʳʝ ʩʦʨʥʷʢʠ. 

ʆʙʱʘʷ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʥʘ ʵʪʦʤ ʬʦʥʝ ʢ ʫʙʦʨʢʝ ʦʪ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 92,5-95,3%. 

ɻʠʙʝʣʴ ʩʦʨʥʷʢʦʚ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʸʤʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʢʨʦʤʝ ʜʦʚʩʭʦʜʦʚʦʛʦ ʠ ʧʦʚʩʭʦʜʦʚʦʛʦ ʙʦʨʦʥʦʚʘʥʠʷ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ ʚ 2018 ʛ., ʩʦʩʪʘʚʠʣʘ 62,4%, ʚ 2019 ʛ. ï 48,8%, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʇʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʘʭ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ 

ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ ʚ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʠ (ʧʝʨʝʜ ʫʙʦʨʢʦʡ). ɺ 2018 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ ʧʨʠ ʫʩʠʣʝʥʥʳʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʘʭ ʙʳʣʦ ʚ ʵʪʦʪ ʩʨʦʢ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʧʦ ʦʙʳʯʥʦʡ ʟʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺ 2019 ʛ. ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʨʠʝʤʳ ʣʠʰʴ ʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʠʣʠ ʟʘʩʦʨʸʥʥʦʩʪʴ ʧʦʩʝʚʦʚ. ʇʦʩʣʝ ʚʳʧʘʜʝʥʠʷ 

ʦʙʠʣʴʥʳʭ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʭ ʦʩʘʜʢʦʚ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ ʚ 

ʧʦʩʝʚʘʭ. ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ 

ʧʦʣʫʯʝʥ, ʢʦʛʜʘ ʚʩʭʦʜʳ ʩʦʨʥʷʢʦʚ ʧʦʷʚʠʣʠʩʴ ʚ ʨʘʥʥʝʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʠ ʙʳʣʠ 

ʫʥʠʯʪʦʞʝʥʳ ʧʦʩʣʝʜʫʶʱʠʤʠ ʚʝʩʝʥʥʠʤʠ ʦʙʨʘʙʦʪʢʘʤʠ. 

ʆ ʧʨʝʠʤʫʱʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ, ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʠʤʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ 

ʫʯʸʪ ʤʘʩʩʳ ʩʦʨʥʷʢʦʚ ʧʝʨʝʜ ʫʙʦʨʢʦʡ (ʪʘʙʣ. 2). 

ʇʨʠ ʧʦʩʣʝʚʩʭʦʜʦʚʦʤ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ ʤʘʩʩʘ ʩʦʨʥʷʢʦʚ ʚ ʩʨʝʜʥʝʤ 

ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʤʝʥʴʰʝʡ ʥʘ 52,7%, ʘ ʧʨʠ ʜʦʚʩʭʦʜʦʚʦʤ ï ʥʘ 80,4%. 

ʅʘ ʬʦʥʝ ʫʩʠʣʝʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ ʩʥʠʞʝʥʠʝ 

ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʦʪ ʛʝʨʙʠʮʠʜʦʚ ʙʳʣʦ ʝʱʸ ʙʦʣʴʰʠʤ ʠ ʩʦʩʪʘʚʠʣʦ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʩʦ ʩʧʦʩʦʙʘʤʠ ʚʥʝʩʝʥʠʷ ï 90,6 ʠ 93,2%. 

ʊʘʙʣʠʮʘ 2 

ʉʥʠʞʝʥʠʝ ʤʘʩʩʳ ʩʦʨʥʷʢʦʚ ʚ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ  

ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʧʨʠ ʨʘʟʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʨʦʚʥʷʭ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ  

(ʚ ʩʨʝʜʥʝʤ ʟʘ 2018-2019 ʛʛ.) 

ʄʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʩʦʨʥʷʢʘʤʠ 

ʄʘʩʩʘ ʩʦʨʥʷʢʦʚ, ʛ/ʤ
2
 

ʚʩʝʛʦ 
ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʥʦʛʦʣʝʪʥʠʭ ʦʜʥʦʣʝʪʥʠʭ 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʧʨʠʥʷʪʳʝ ʚ 

ʟʦʥʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ (ʢʦʥʪʨʦʣʴ) 
1565,0 16,1 1548,9 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ + ʭʠʤʠʯʝʩʢʠʝ 

(ɻʘʡʪʘʥ, ʂʕ 3,0 ʣ/ʛʘ) 
80,4 1,2 81,0 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ + ʭʠʤʠʯʝʩʢʠʝ 

(ʇʘʥʪʝʨʘ, ʂʕ 1,0 ʣ/ʛʘ) 
52,7 6,8 53,1 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʫʩʠʣʝʥʥʳʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʠʸʤʘʤʠ 
41,7 36,0 41,8 

ʊʦ ʞʝ + ɻʘʡʪʘʥ, ʂʕ 3,0 ʣ/ʛʘ 93,2 19,9 93,6 

ʊʦ ʞʝ + ʇʘʥʪʝʨʘ, ʂʕ 1,0 ʣ/ʛʘ 90,6 25,5 91,3 
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ʇʨʠʤʝʯʘʥʠʝ: ɺ ʢʦʥʪʨʦʣʝ ʧʨʠʚʦʜʠʪʩʷ ʤʘʩʩʘ ʩʦʨʥʷʢʦʚ ʛ/ʤ
2
, ʧʦ ʦʩʪʘʣʴʥʳʤ 

ʚʘʨʠʘʥʪʘʤ ï ʧʨʦʮʝʥʪ ʩʥʠʞʝʥʠʷ ʢ ʢʦʥʪʨʦʣʶ. 

 

ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ ʩ ʭʠʤʠʯʝʩʢʠʤʠ 

ʦʙʝʩʧʝʯʠʣʠ ʚʳʩʦʢʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʧʦʩʝʚʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ 

ʩʥʠʞʝʥʠʶ ʟʘʩʦʨʸʥʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʦʜʥʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ). ɻʝʨʙʠʮʠʜʳ ʷʚʠʣʠʩʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʙʦʨʴʙʳ ʩ 

ʩʦʨʥʷʢʘʤʠ, ʯʝʤ ʦʜʥʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʫʩʠʣʝʥʠʷ ʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʠʸʤʘʤʠ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʟʘʩʦʨʸʥʥʦʩʪʴʶ ʧʦʯʚʳ ʩʝʤʝʥʘʤʠ ʩʦʨʥʷʢʦʚ. 
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ɺʃʀʗʅʀɽ ʇʆɼʂʆʈʄʆʂ ʅɸ ʈʆʉʊ ʀ ʈɸɿɺʀʊʀɽ ʉʆʀ 

INFLUENCE OF FEEDING ON THE GROWTH  

AND DEVELOPMENT  OF SOY 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʢʦʨʤʢʠ ʩʦʠ ʦʢʘʟʳʚʘʣʠ ʥʝʦʜʠʥʘʢʦʚʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʠʭ 

ʩʦʟʨʝʚʘʥʠʝ. ʇʨʠʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʫʚʝʣʠʯʠʚʘʝʪ 
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ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʩʦʠ ʥʘ 20,1%, ʘ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʦʥʘ ʦʢʘʟʘʣʘʩʴ 

ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʡ. ɺʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʨʘʩʪʝʥʠʡ ʙʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

ʧʦʚʳʩʠʣʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩʦʠ ʥʘ 1,21%. 

Abstract:  ifferent methods of feeding soybeans had a different effect on the 

duration of the interphase periods of plant development and their maturation. Root 

top dressing on an unfertilized background increases the yield of soybeans by 20.1%, 

and on a fertilized background it turned out to be ineffective. Foliar dressing of plants 

without fertilizing increased the protein content in soybean grain by 1.21%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʧʦʜʢʦʨʤʢʠ, ʫʜʦʙʨʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ. 

Keywords: soybeans, fertilizing, fertilizing, protein content. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʧʦʜʢʦʨʤʦʢ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʭ ʜʦʟʘʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʥʝʙʦʣʴʰʠʭ ʟʘʪʨʘʪʘʭ[1,2,3]. ʆʜʥʘʢʦ ʜʘʥʥʳʭ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʦʜʢʦʨʤʦʢ ʩʦʠ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʤʘʣʦ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʥʠ ʧʨʦʪʠʚʦ-

ʨʝʯʠʚʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠ ʚ ʟʘʜʘʯʫ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ 

ʧʨʠʢʦʨʥʝʚʳʭ ʠ ʚʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʦʢ ʩʦʠ ʥʘ ʚʝʣʠʯʠʥʫ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ. 

ʇʨʠʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʝʨʚʦʡ ʤʝʞʜʫʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʦʡʯʘʪʳʭ ʣʠʩʪʴʝʚ ʩʦʠ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʦʡ ʩ ʟʘʜʝʣʢʦʡ 

ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʯʚʫ. ɺʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʦʧʨʳʩʢʠʚʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʩʦʠ 10% ʨʘʩʪʚʦʨʦʤ ʤʦʯʝʚʠʥʳ ʚ ʬʘʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʙʦʚ ʠ ʩʝʤʷʥ. 

ʇʦʜʢʦʨʤʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʦʩʝʚʘʭ ʩ ʦʜʠʥʘʢʦʚʦʡ ʛʫʩʪʦʪʦʡ ʨʘʩʪʝʥʠʡ (600 

ʪʳʩ./ʛʘ) ʢʘʢ ʥʘ ʚʘʨʠʘʥʪʝ ʙʝʟ ʚʥʝʩʝʥʠʷ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʫʜʦʙʨʝʥʠʡ, ʪʘʢ ʠ ʥʘ ʬʦʥʝ 

ʚʥʝʩʝʥʠʷ N60P60K60. 

ʈʘʟʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʢʦʨʤʢʠ ʩʦʠ ʦʢʘʟʳʚʘʣʠ ʥʝʦʜʠʥʘʢʦʚʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʝʞʬʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʩʦʟʨʝʚʘʥʠʝ. 

ɺʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʩʦʢʨʘʱʘʣʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʩʦʠ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ 

ʬʦʥʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 6 ʜʥʝʡ, ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ï ʥʘ 4 ʜʥʷ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʇʨʠʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʣʘ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʥʘ 3 ʜʥʷ, ʘ ʥʘ ʫʜʦʙʨʝʥʥʦʤ, ʥʘ 1 ʜʝʥʴ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʥʝ 

ʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʩʦʠ ʚ ʩʚʷʟʠ ʩ ʝʝ ʧʦʟʜʥʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʬʘʟʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʙʦʚ, ʢʦʛʜʘ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʫ ʩʦʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʪʫʭʘʶʪ. 

ɼʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʥʘ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʩʦʠ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʧʨʠʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʠ ʥʘ ʣʠʥʝʡʥʳʡ ʨʦʩʪ  

ʨʘʩʪʝʥʠʡ ʩʦʠ (ʩʨʝʜʥʝʝ ʟʘ 2018-2019 ʛʛ.) 

ʉʧʦʩʦʙʳ 

ʧʦʜʢʦʨʤʢʠ 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʧʦ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ, ʩʤ 

ʚʝʪʚʣʝʥʠʝ 

ʩʪʝʙʣʷ 

ʥʘʯʘʣʦ 

ʮʚʝʪʝʥʠʷ 

ʢʦʥʝʮ 

ʮʚʝʪʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʙʦʙʦʚ 

1. ɹʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

1. ɹʝʟ ʧʦʜʢʦʨʤʢʠ 11,3 24,1 52,2 53,2 

2. ʇʨʠʢʦʨʥʝʚʘʷ 11,3 24,1 55,9 57,6 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

2. ʅʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʤʠʥ. ʫʜʦʙʨʝʥʠʡ (N60P60K60) 

1. ɹʝʟ ʧʦʜʢʦʨʤʢʠ 12,2 28,2 60,8 62,2 

2. ʇʨʠʢʦʨʥʝʚʘʷ 12,2 28,2 61,4 63,1 
 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʩʦʪʫ 

ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʦʢʦʥʯʘʥʠʷ ʮʚʝʪʝʥʠʷ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʥʘ 3,7 ʩʤ, ʘ 

ʫʜʦʙʨʝʥʥʦʤ ï ʥʘ 0,6 ʩʤ. ɺ ʬʘʟʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʙʦʚ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʝʤ 

ʠ ʧʦʜʢʦʨʤʢʦʡ ʩʦʩʪʘʚʠʣʘ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ 4,4 ʩʤ, ʘ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ï 0,9 

ʩʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʨʦʩʪ 

ʩʦʠ ʩ ʤʦʤʝʥʪʘ ʧʨʠʤʝʥʝʥʠʷ. 

ɼʘʥʥʳʝ ʥʘʰʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʫʨʦʞʘʷ ʩʦʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʧʦʜʢʦʨʤʢʠ ʨʘʩʪʝʥʠʡ ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʜʢʦʨʤʢʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ  

ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʩʦʠ 

ʉʧʦʩʦʙʳ 

ʧʦʜʢʦʨʤʢʠ 

ʂʦʣ-ʚʦ 

ʙʦʙʦʚ ʥʘ 

1 ʨʘʩʪʝʥʠʠ, 

ʰʪ. 

ʂʦʣ-ʚʦ 

ʩʝʤʷʥ ʥʘ 

1 ʨʘʩʪʝʥʠʠ, 

ʰʪ. 

ʂʦʣ-ʚʦ 

ʩʝʤʷʥ ʚ 

1 ʙʦʙʝ, 

ʰʪ. 

ʄʘʩʩʘ 

ʩʝʤʷʥ ʩ 

1 ʨʘʩ-

ʪʝʥʠʷ, ʛ 

ʄʘʩʩʘ 

1000 

ʩʝʤʷʥ, 

ʛ 

ɹʠʦʣʦʛʠ-

ʯʝʩʢʘʷ 

ʫʨʦʞʘʡ-

ʥʦʩʪʴ, ʪ/ʛʘ 

1. ɹʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

1. ɹʝʟ 

ʧʦʜʢʦʨʤʢʠ 
14,1 24,7 1,75 3,9 157,9 2,10 

2. ʇʨʠʢʦʨʥʝʚʘʷ 16,2 29,4 1,81 4,7 159,9 2,49 

3. ɺʥʝʢʦʨʥʝʚʘʷ 14,1 24,8 1,75 4,0 161,3 2,15 

2. ʅʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʤʠʥ. ʫʜʦʙʨʝʥʠʡ (N60P60K60) 

1. ɹʝʟ 

ʧʦʜʢʦʨʤʢʠ 
17,0 32,2 1,90 5,2 161,5 2,71 

2. ʇʨʠʢʦʨʥʝʚʘʷ 16,8 31,5 1,88 5,1 161,9 2,66 

3. ɺʥʝʢʦʨʥʝʚʘʷ 16,9 32,1 1,90 5,2 162,0 2,72 
 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʥʘ ʥʝ 

ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʧʦʚʳʩʠʣʘ 

ʤʘʩʩʫ 1000 ʩʝʤʷʥ ʥʘ 2,0 ʛ, ʫʚʝʣʠʯʠʣʘ ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ 1 ʨʘʩʪʝʥʠʠ (ʥʘ 2,1 

ʰʪ.), ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʥʘ 1 ʨʘʩʪʝʥʠʠ (ʥʘ 4,7 ʰʪ.), ʯʪʦ ʧʦʚʣʠʷʣʦ ʠ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ (ʥʘ 0,39 ʪ/ʛʘ). 

ʇʦʜʢʦʨʤʢʘ ʨʘʩʪʝʥʠʡ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘʟʘʣʘ ʩʚʦʝʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʫʨʦʞʘʷ ʩʦʠ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʘ, ʢʘʢ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ, ʪʘʢ ʠ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʦʢʘʟʘʣʘʩʴ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʦʡ. 

ɺʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʤʘʣʦ ʚʣʠʷʣʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ 

ʫʨʦʞʘʷ ʩʦʠ. ʕʪʦ ʦʪʤʝʯʘʣʦʩʴ ʢʘʢ ʥʘ ʦʙʳʯʥʦʤ, ʪʘʢ ʠ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ. 

ʇʨʠʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ 

ʩʦʠ ʥʘ 20,1%, ʘ ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ʦʥʘ ʦʢʘʟʘʣʘʩʴ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʡ. 

ɺʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʚʣʠʷʣʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʘ ʩʦʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʦʥʘ ʦʢʘʟʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ (ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʘ 3 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʩʦʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʩʧʦʩʦʙʦʚ ʧʦʜʢʦʨʤʢʠ ʨʘʩʪʝʥʠʡ (ʩʨʝʜʥʝʝ ʟʘ 2018-2019 ʛʛ.) 

ʉʧʦʩʦʙʳ 

ʧʦʜʢʦʨʤʢʠ 

ʉʦʜʝʨʞʘʥʠʝ, % ʇʦʩʝʚʥʳʝ ʢʘʯʝʩʪʚʘ ʩʝʤʷʥ 

ʙʝʣʢʘ ʞʠʨʘ 
ʵʥʝʨʛʠʷ 

ʧʨʦʨʘʩʪʘʥʠʷ, % 

ʚʩʭʦʞʝʩʪʴ, 

% 

1. ɹʝʟ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

1. ɹʝʟ ʧʦʜʢʦʨʤʢʠ 32,9 19,4 74,5 90,1 

2. ʇʨʠʢʦʨʥʝʚʘʷ 32,0 20,1 76,6 92,3 

3. ɺʥʝʢʦʨʥʝʚʘʷ 34,1 19,7 79,4 94,5 

2. ʅʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʤʠʥ. ʫʜʦʙʨʝʥʠʡ (N60P60K60) 

1. ɹʝʟ ʧʦʜʢʦʨʤʢʠ 34,9 19,02 78,1 91,4 

2. ʇʨʠʢʦʨʥʝʚʘʷ 34,6 19,1 77,9 92,1 

3. ɺʥʝʢʦʨʥʝʚʘʷ 34,4 19,14 78,4 93,4 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3, ʧʨʠʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ, ʢʘʢ ʥʘ 

ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ, ʪʘʢ ʠ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʩʥʠʟʠʣʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ: ʥʘ ʬʦʥʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʥʘ 0,9%, ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ ï ʥʘ 0,31%, 

ʧʨʠ ʵʪʦʤ ʧʦʚʳʩʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ ʥʘ ʦʙʳʯʥʦʤ ʬʦʥʝ ʥʘ 0,72%, ʘ ʥʘ 

ʫʜʦʙʨʝʥʥʦʤ ï ʥʘ 0,8%.ɺʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʨʘʩʪʝʥʠʡ ʙʝʟ ʚʥʝʩʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʧʦʚʳʩʠʣʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩʦʠ ʥʘ 1,21% ʠ ʞʠʨʘ ï ʥʘ 0,3%. 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩʦʠ ʧʨʠ ʚʥʝʢʦʨʥʝʚʦʡ ʧʦʜʢʦʨʤʢʝ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʧʦʛʣʦʱʝʥʠʝʤ 

ʣʠʩʪʴʷʤʠ ʘʟʦʪʘ ʠ ʘʢʪʠʚʥʳʤ ʝʛʦ ʫʯʘʩʪʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʣʢʦʚʳʭ 

ʚʝʱʝʩʪʚ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʟʝʨʥʝ ʙʝʣʢʘ ʧʨʠ ʚʥʝʢʦʨʥʝʚʳʭ ʧʦʜʢʦʨʤʢʘʭ 

ʨʘʩʪʝʥʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ. 
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ɺ ʋʉʃʆɺʀʗʍ ʉʈɽɼʅɽɻʆ ʇʆɺʆʃɾʔʗ 

THE INFLUENCE OF GROWTH REGULATORS AND MICRONUTRIENT 

FERTILIZERS ON THE YIELD OF MILK THISTLE  

IN THE CONDITIONS  OF THE MIDDLE  VOLGA  REGION 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ 

ʨʘʩʪʝʥʠʡ ʕʢʩʪʨʘʩʦʣ, ɹʠʩʦʣʙʠ ʉʘʥ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʉʠʣʠʧʣʘʥʪ ʠ ʨʝʪʘʨʜʘʥʪʘ 

ʍʘʨʜʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ. ɺʳʷʚʣʝʥʘ ʥʘʠʙʦʣʴʰʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʍʘʨʜʠ. 

Abstract:  the article analyzes the effect of plant growth regulators Ex-Trasol, 

Bisolbi Sun, Siliplant micronutrient fertilizer and Hardy's retardant on the yield of 

milk thistle fruit. The greatest efficacy of Hardy's drug was revealed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʤʠʢʨʦ-

ʫʜʦʙʨʝʥʠʷ. 

Keywords: milk thistle, growth regulators, micro-fertilizers. 

 

ɺ ʉʨʝʜʥʝ ï ɺʦʣʞʩʢʦʤ ʬʠʣʠʘʣʝ ʌɻɹʅʋ ɺʀʃɸʈ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ:, ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ Silybum marianum 

(L.) Gaertn, ʰʠʧʦʚʥʠʢ Rosa majalis Herrm, ʵʭʠʥʘʮʝʷ ʧʫʨʧʫʨʥʘ ̫ Echinacea 

purpurea (L) Moench, ʢʘʣʝʥʜʫʣʘ (ʥʦʛʦʪʢʠ) ʣʝʢʘʨʩʪʚʝʥʥʘʷ Calendula officinalis L., 

ʧʫʩʪʳʨʥʠʢ ʩʝʨʜʝʯʥʳʡ Leonurus cardiacʘ L. s. I. ʠ ʘʤʤʠ ʙʦʣʴʰʘʷ Ammi majus L. 

ʊʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʨʘʩʪʦʨʦʧʰʘ ʧʷʪʥʠʩʪʘʷ, ʦʙʣʘʜʘʝʪ ʛʝʧʘʪʦʧʨʦ-

ʪʝʢʪʦʨʥʳʤʠ, ʞʝʣʯʝʛʦʥʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʯʝʥʠ. 

ʕʪʘ ʢʫʣʴʪʫʨʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʤʝʩʪ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ. 

ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʢʫʣʴʪʫʨ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ. ʀʭ ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ 

ʠʣʠ ʥʘ ʣʠʩʪʦʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ 

ʨʳʥʢʝ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʦʢʠʤ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ ʟʘʨʫʙʝʞʥʦʛʦ, ʪʘʢ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʣʠ 

ʠʭ ʩʦʯʝʪʘʥʠʝ ʧʦ ʮʝʥʝ ʠ ʧʦʣʫʯʘʝʤʦʤʫ ʵʬʬʝʢʪʫ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ [1,2,3]. 

ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʞʠʚʳʭ ʬʦʨʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʨʘʩʪʦʨʦʧʰʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʠʪʦʤʥʠʢʘ ʉʨʝʜʥʝ ï ɺʦʣʞʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʅʋ ɺʀʃɸʈ 

ʝʞʝʛʦʜʥʦ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʦʧʳʪ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʦʚ ʠ ʤʠʢʨʦ-

ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʩʝʚʘʭ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ. 

ɺ 2019 ʛʦʜʫ ʦʧʳʪ ʟʘʣʦʞʝʥ ʚ 4-ʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʝʣʷʥʦʢ 

ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ. ʇʦʩʝʚ ʧʨʦʚʦʜʠʣʠ 19 ʘʧʨʝʣʷ ʚʨʫʯʥʫʶ. ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ 

18 ʢʛ/ʛʘ. ʆʙʨʘʙʦʪʢʘ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʚʘʨʠʘʥʪʘ ˉ2, ˉ3, ˉ6 ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʚ ʜʝʥʴ ʧʦʩʝʚʘ ʤʝʪʦʜʦʤ ʚʣʘʞʥʦʛʦ ʧʨʦʪʨʘʚʣʠʚʘʥʠʷ. ʆʧʳʪ ʟʘʢʣʘʜʳʚʘʣʩʷ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

1. ʂʦʥʪʨʦʣʴ; 

2. ʉʠʣʠʧʣʘʥʪ 3 ʤʣ/ʣ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 

3. ɹʠʩʦʣʙʠ-ʉʘʥ 4ʣ/ʪ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 

4. ʍʘʨʜʠ 3 ʤʣ/ʣ ʦʙʨʘʙʦʪʢʘ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ 

5. ʕʢʩʪʨʘʩʦʣ 1ʣ/ʛʘ ʦʙʨʘʙʦʪʢʘ ʚ ʬʘʟʫ 4-5 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ 

6. ɹʠʩʦʣʙʠ-ʉʘʥ 4 ʣ/ʪ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ +ʕʢʩʪʨʘʩʦʣ 1 ʣ/ʛʘ 

ʦʙʨʘʙʦʪʢʘ ʚ ʬʘʟʫ 4-5 ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ 

ʆʜʥʦʡ ʠʟ ʮʝʣʝʡ ʥʘʰʠʭ ʦʧʳʪʦʚ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʠʢʨʦ-

ʫʜʦʙʨʝʥʠʡ ʉʠʣʠʧʣʘʥʪ ʠ ɹʠʩʦʣʙʠ ʉʘʥ ʥʘ ʚʩʭʦʞʝʩʪʴ ʠ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʣʠʛʥʘʥʦʚ ʚ ʧʣʦʜʘʭ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ. 

ɹʠʩʦʣʙʠ-ʉʘʥ ï ʬʫʥʛʠʮʠʜ ʠ ʙʘʢʪʝʨʠʮʠʜ ʢʦʥʪʘʢʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ: Bacillus subtilis, ʰʪʘʤʤ ʏ-13 + ʤʝʪʘʙʦʣʠʪʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʚ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʰʪʘʤʤʘ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ: ʧʦʜʘʚʣʷʝʪ 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʧʦʨ ʠ ʨʦʩʪ ʤʠʮʝʣʠʷ, ʟʘ ʩʯʝʪ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ: ʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʪ.ʜ. 

ʇʦʤʠʤʦ ʟʘʱʠʪʳ, ʵʪʦʪ ʧʨʝʧʘʨʘʪ ʦʢʘʟʳʚʘʝʪ ʩʪʠʤʫʣʷʮʠʶ ʨʦʩʪʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʠʥʜʫʮʠʨʫʝʪ ʩʠʩʪʝʤʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʉʠʣʠʧʣʘʥʪ ï ʞʠʜʢʦʝ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʝʤʥʠʷ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʝʤʷʥ ʠ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʢʦʨʤʦʢ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʚ 

ʮʝʣʷʭ ʫʩʢʦʨʝʥʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʫʚʝʣʠʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʣʴʪʫʨ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʬʠʪʦʵʢʩʧʝʨʪʠʟʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ: ʟʘʨʘʞʝʥʠʝ 

ʩʝʤʷʥ ʙʘʢʪʝʨʠʦʟʦʤ ï 45 %, ʘʣʴʪʝʨʥʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʝʡ ï 25% ʠ ʬʫʟʘʨʠʦʟʥʦʡ ï 

3%. 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʨʘʩʪʦʨʦʧʰʠ 0,3 % ʨʘʩʪʚʦʨʦʤ ʉʠʣʠʧʣʘʥʪʘ ʠ ʦʙʨʘʙʦʪʢʘ 

ʩʝʤʷʥ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ɹʠʩʦʣʙʠ ʉʘʥ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ 4 ʣ/ʪ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ 

ʙʦʣʝʝ ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʉʠʣʠʧʣʘʥʪ  

ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ɹʠʩʦʣʙʠ ʉʘʥ ʥʘ ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ ʂʦʣ-ʚʦ ʨʘʩʪʝʥʠʡ ʥʘ ʧʛ. ʤ, ʰʪ. ʇʨʦʮʝʥʪ ʢ ʢʦʥʪʨʦʣʶ, % 

ʂʦʥʪʨʦʣʴ 51 100 

ʉʠʣʠʧʣʘʥʪ 3 ʤʣ/ʣ 61 119 

ɹʠʩʦʣʙʠ-ʉʘʥ 4ʣ/ʪ 58 113 

 

ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʉʠʣʠʧʣʘʥʪ ʠ 

ʙʠʦʧʨʝʧʘʨʘʪʦʤ ɹʠʩʦʣʙʠ ʉʘʥ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ  

ʉʠʣʠʧʣʘʥʪ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ɹʠʩʦʣʙʠ ʉʘʥ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ  

ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ ʂʦʣʠʯʝʩʪʚʦ 

ʢʦʨʟʠʥʦʢ ʥʘ 

1 ʨʘʩʪʝʥʠʝ, 

ʰʪ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʟʝʨʝʥ ʚ 

ʢʦʨʟʠʥʢʝ, 

ʰʪ. 

ʇʫʩʪʦʟʸʨ-

ʥʦʩʪʴ ʚ 

ʢʦʨʟʠʥʢʝ, 

% 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 
ʮ/ʛʘ ʚ % ʢ 

ʢʦʥʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ 6,5 100 2,6 116 3 129 

ʉʠʣʠʧʣʘ

ʥʪ, 3 ʤʣ/ʣ 

7,6 117 2,5 134 4 130 

ɹʠʩʦʣʙʠ 

ʉʘʥ 4 ʣ/ʪ 

8,1 125 2,6 147 3 140 

ʅʉʈ 05 1,2 - - - - - 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚʘʨʠʘʥʪ ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʧʨʝʧʘʨʘʪʦʤ 

ɹʠʩʦʣʙʠ ʉʘʥ ʧʦʚʳʩʠʣʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʣʦʜʦʚ ʨʘʩʪʦʨʦʧʰʠ ʜʦ 8,1 ʮ/ʛʘ, ʯʪʦ ʥʘ 

25 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʉʠʣʠʧʣʘʥʪ 

ʧʦʟʚʦʣʠʣʘ ʧʦʣʫʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʧʣʦʜʦʚ 7,6 ʮ/ʛʘ, ʯʪʦ ʥʘ 17 % ʚʳʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ. 

 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʝʪʘʨʜʘʥʪʘ ʍʘʨʜʠ 

ʠ ʙʠʦʧʨʝʧʘʨʘʪʘ ʕʢʩʪʨʘʩʦʣ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʥʦʛʦ ʤʘʩʣʘ ʠ 

ʬʣʘʚʦʣʠʛʥʘʥʦʚ ʚ ʧʣʦʜʘʭ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ. ʕʢʩʪʨʘʩʦʣ ï 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʙʣʘʜʘʝʪ 

ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʠ ʟʘʱʠʪʥʳʤ ʜʝʡʩʪʚʠʝʤ. ʆʩʥʦʚʫ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 

ʰʪʘʤʤ ʨʠʟʦʩʬʝʨʥʳʭ ʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ ʨʠʟʦʩʬʝʨʳ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ. 

ʆʙʨʘʙʦʪʢʘ ʕʢʩʪʨʘʩʦʣʦʤ ʧʨʦʚʦʜʠʣʘʩʴ 9 ʠʶʥʷ, ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ. 

 

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʪʘʨʜʘʥʪʘ 

ʍʘʨʜʠ (8,4 ʮ/ʛʘ), ʯʪʦ ʚʳʰʝ ʥʘ 29 % ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (ʪʘʙʣ. 3). ɺʘʨʠʘʥʪ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʕʢʩʪʨʘʩʦʣ ʪʘʢ ʞʝ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ, ʧʨʠʙʘʚʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ ʩʦʩʪʘʚʠʣʘ 17 %. 

ʅʘ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʠʩʦʣʙʠ ʉʘʥ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 7,5 ʮ/ʛʘ, ʯʪʦ 

ʥʘ 15 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ. 



84 

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʠ ʨʝʪʘʨʜʘʥʪʦʤ ʍʘʨʜʠ ʠ ʙʠʦʧʨʝʧʘʨʘʪʦʤ ʕʢʩʪʨʘʩʦʣ  

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ʋʨʦʞʘʡʥʦʩʪʴ ʂʦʣʠʯʝʩʪʚʦ 

ʢʦʨʟʠʥʦʢ ʥʘ 1 

ʨʘʩʪʝʥʠʠ, ʰʪ. 

ʂʦʣʠʯʝʩʪʚ

ʦ ʟʝʨʝʥ ʚ 

ʢʦʨʟʠʥʢʝ, 

ʰʪ. 

ʇʫʩʪʦʟʸʨ-

ʥʦʪʴ ʚ 

ʢʦʨʟʠʥʢʝ, 

%. 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 
ʮ/ʛʘ. ʚ % ʢ 

ʢʦʥʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ 6,5 100 2,6 116 3 129 

ʍʘʨʜʠ 

3 ʤʣ/ʣ 

8,4 129 2,6 117 3 129 

ɹʠʩʦʣʙʠ- 

ʉʘʥ 4 ʣ/ʪ 

+ ʕʢʩʪʨʘ-

ʩʦʣ 

7,5 115 2,3 123 5 130 

ʕʢʩʪʨʘ-

ʩʦʣ 1ʣ/ʛʘ 

7,6 117 2,3 116 3 129 

ʅʉʈ 05 2,0 - - - - - 
 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʦʟʚʦʣʠʣʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʦʚʳʩʠʪʴ 

ʚʩʭʦʞʝʩʪʴ ʥʘ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ, ʫʨʦʞʘʡʥʦʩʪʴ ʧʨʠ ʵʪʦʤ ʚʳʨʦʩʣʘ ʥʘ 15-29%, 

ʚʳʭʦʜ ʞʠʨʥʦʛʦ ʤʘʩʣʘ ʜʦ 29,95%, ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʣʠʛʥʘʥʦʚ ʜʦ 3,2% (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʘ 4 

ɺʣʠʷʥʠʝ ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʦʚ, ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʠ ʨʝʪʘʨʜʘʥʪʦʚ  

ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʣʠʛʥʘʥʦʚ ʠ ʤʘʩʣʠʯʥʦʩʪʴ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ 

ˉ 

ʧ/ʧ 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʦʚ 

ʋʨʦʞʘʡʥʦʩʪʴ 
ʉʦʜʝʨʞʘʥʠʝ 

ʬʣʘʚʦʣʠʛʥʘʥʦʚ 
ʄʘʩʣʠʯʥʦʩʪʴ 

ʮ/ʛʘ 
ʚ % ʢ 

ʢʦʥʪʨʦʣʶ 
% 

ʚ % ʢ 

ʢʦʥʪʨʦʣʶ 
% 

ʚ % ʢ 

ʢʦʥʪʨʦʣʶ 

1 ʂʦʥʪʨʦʣʴ 6,5 100 3,16+0,16 100 27,82+2,78 100 

2 

ʉʠʣʠʧʣʘʥʪ 

3ʤʣ/ʣ (ʦʙʨʘ-

ʙʦʪʢʘ ʩʝʤʷʥ) 

7,6 117 3,20+0,16 101,3 29,17+2,92 104,9 

3 

ɹʠʩʦʣʙʠ ï 

ʉʘʥ 4ʣ/ʪ 

(ʦʙʨʘʙʦʪʢʘ 

ʩʝʤʷʥ) 

8,1 125 2,53+0,13 80,1 26,06+2,61 93,7 

4 

ʍʘʨʜʠ 3 ʤʣ/ʣ 

(ʦʙʨʘʙʦʪʢʘ ʚ 

ʬʘʟʫ ʙʫʪʦʥʠ-

ʟʘʮʠʠ) 

8,4 129 2,34+0,12 74,1 29,95+3,0 107,7 

5 

ʕʢʩʪʨʘ-ʩʦʣ 

1ʣ/ʛʘ 

(ʦʙʨʘʙʦʪʢʘ ʚ 

ʬʘʟʫ 4-5 ʥʘʩ-

ʪʦʷʱʠʭ 

ʣʠʩʪʴʝʚ) 

7,6 117 2,55+0,13 80,7 26,7+2,67 96,0 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 4 

ˉ 

ʧ/ʧ 

ɺʘʨʠʘʥʪ 

ʦʧʳʪʦʚ 
ʋʨʦʞʘʡʥʦʩʪʴ 

ʉʦʜʝʨʞʘʥʠʝ 

ʬʣʘʚʦʣʠʛʥʘʥʦʚ 
ʄʘʩʣʠʯʥʦʩʪʴ 

ʮ/ʛʘ 
ʚ % ʢ 

ʢʦʥʪʨʦʣʶ 
% 

ʚ % ʢ 

ʢʦʥʪʨʦʣʶ 
% 

ʚ % ʢ 

ʢʦʥʪʨʦʣʶ 

6 

ɹʠʩʦʣʙʠ ï 

ʉʘʥ 4ʣ/ʪ 

(ʦʙʨʘʙʦʪʢʘ 

ʩʝʤʷʥ + 

ʕʢʩʪʨʘ-ʩʦʣ 

1ʣ/ʛʘ 

ʦʙʨʘʙʦʪʢʘ ʚ 

ʬʘʟʫ 4-5 ʥʘʩ-

ʪʦʷʱʠʭ 

ʣʠʩʪʴʝʚ) 

7,5 115 2,51+0,13 79,4 27,05+2,70 97,2 

 ʅʉʈ 05  2,0 - - - - - 

 

ɺʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʩʪʦʨʦʧʰʠ ʧʷʪʥʠʩʪʦʡ (8,4 ʮ/ʛʘ) ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʚʘʨʠʘʥʪʝ 4, ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʣʠʛʥʘʥʦʚ ʚ ʧʣʦʜʘʭ ʥʠʟʢʘʷ (2,34%); 

ʤʘʩʣʠʯʥʦʩʪʴ ʞʝ ʚ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʤʘʢʩʠʤʘʣʴʥʘʷ (29,95%). ʆʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ 2 ʩ ʦʙʨʘʙʦʪʢʦʡ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ 

ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʦʤ ʉʠʣʠʧʣʘʥʪ ʚ ʜʦʟʝ 3ʤʣ/ʣ. ʋʨʦʞʘʡʥʦʩʪʴ ʚʳʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ 

ʥʘ 17%, ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʣʠʛʥʘʥʦʚ ï ʥʘ 1,3%, ʤʘʩʣʠʯʥʦʩʪʴ ï ʥʘ 1,35%. 
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ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʂʆɻʆ ʋʅʀɺɽʈʉʀʊɽʊɸ 

THEORETICAL BASIS OF DEVELOPMENT OF THE REGIONAL 

ENTREPRENEURIAL UNIVERSITY  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʠʜʝʠ, ʨʘʟʚʠʚʘʶʱʠʝ 

ʢʦʥʮʝʧʮʠʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʳʷʚʣʷʶʪʩʷ ʩʣʘʙʳʝ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʝ ʤʝʩʪʘ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʦʢʘʟʳʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚʫʟʦʚ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ ʩʨʝʜʩʪʚ. 

Abstract:  the paper analyzes the main ideas that develop the concept of an 

entrepreneurial university. Weaknesses in theoretical areas are identified. The 

problems faced by regional universities in organizing entrepreneurial activities are 

determined. The necessity of involving complex scientific means in the study of 

entrepreneurial activity of universities is proved. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʢʦʥʮʝʧʮʠʷ ʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠ, ʢʦʥʮʝʧʮʠʷ ʧʝʥʪʘʩʧʠʨʘʣʠ, ʢʦʥʮʝʧʮʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪʘ 3.0, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʢʫʣʴʪʫʨʘ. 

Keywords: regional university, entrepreneurial university, triple helix concept, 

pentahelix concept, university concept 3.0, entrepreneurial culture. 

 

ʈʦʩʩʠʷ ʧʦʩʪʘʚʠʣʘ ʧʝʨʝʜ ʩʦʙʦʡ ʤʘʩʰʪʘʙʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ, ʜʦʩʪʠ-

ʞʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʚʝʥʴʝʚ ʮʝʧʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʙʣʝʤʳ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ, ʜʦʙʳʯʠ ʚʫʟʘʤʠ ʨʝʩʫʨʩʦʚ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ. ʅʝʤʠʥʫʝʤʘ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʥʮʠʧʦʚ ʠ ʩʠʩʪʝʤʳ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʪʨʝʙʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʚʫʟʘ. 

ʆʩʪʨʦ ʦʩʦʟʥʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʘʢʪʠʢʠ ʫʯʘʩʪʠʷ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, 

ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʘʤʢʘʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. 
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ʀʜʝʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʢʦʥʮʘ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʧʨʦʙʣʝʤʘʪʠʟʠʨʫʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʛʦʪʦʚ-

ʥʦʩʪʴ ʢ ʨʠʩʢʘʤ ʠ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʥʝʜʨʘʭ ʚʫʟʘ. ʉʘʤ ʪʝʨʤʠʥ çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʢʘʢ ʠ ʦʙʱʘʷ 

ʢʦʥʮʝʧʮʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʧʦ ʧʨʘʚʫ ʧʨʠʥʘʜʣʝʞʠʪ ɹ. ʂʣʘʨʢʫ [1]. ʄʝʞʜʫ ʪʝʤ, ʢʘʢ 

ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʤʝʯʘʶʪ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʢʦʥʮʝʧʮʠʷ ʂʣʘʨʢʘ ʦʩʪʘʚ-

ʣʷʝʪ ʙʝʟ ʚʥʠʤʘʥʠʷ ʚʥʫʪʨʠʩʦʮʠʘʣʴʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʨʘʟʚʠʪʠʷ ʟʥʘʥʠʷ, ʩʚʷʟʳʚʘʷ 

ʝʛʦ ʢʘʧʠʪʘʣʠʟʘʮʠʶ ʪʦʣʴʢʦ ʩ ʚʥʝʰʥʠʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ 

[2, ʩ.47]. 
 

ʂʦʥʮʝʧʮʠʷ çʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠè ʀʮʢʦʚʠʮʘ-ʃʝʡʜʝʩʜʦʨʬʘ [3], ʫʚʠʜʝʚʰʘʷ ʩʚʝʪ 

ʚ ʪʨʫʜʘʭ ʀʮʢʦʚʠʮʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʢʦʥʮʝʧʮʠʝʡ ʂʣʘʨʢʘ, ʦʩʥʦʚʘʥʘ 

ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ çʫʥʠʚʝʨʩʠʪʝʪ-ʧʨʘʚʠʪʝʣʴʩʪʚʦ-ʙʠʟʥʝʩè ʠ ʧʦʩʪʫʣʠʨʫʝʪ ʧʨʝʚʨʘ-

ʱʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʝʛʦ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʥʝʢʦʪʦʨʳʝ ʩʬʝʨʳ ʙʠʟʥʝʩʘ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʨʘʟʨʘʙʦʪʦʢ), ʘ ʪʘʢʞʝ ʘʜʨʝʩʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʫʩʠʣʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʧʦʜʜʝʨʞʢʝ 

ʠʥʥʦʚʘʮʠʡ. ʉʝʛʦʜʥʷ ʦʯʝʚʠʜʥʳ ʩʣʘʙʳʝ ʤʝʩʪʘ ʜʘʥʥʦʡ ʪʝʦʨʠʠ: ʦʪʢʘʟ ʙʠʟʥʝʩʘ 

ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠ, 

ʯʪʦ ʟʚʫʯʠʪ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ï ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʴ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʠ 

ʰʠʨʦʢʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʘʩʧʝʢʪʘ ʤʠʩʩʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʣʷ ʩʦʦʙʱʝʩʪʚʘ ʨʝʛʠʦʥʘ. 
 

ʇʦʧʳʪʢʦʡ ʧʨʝʦʜʦʣʝʪʴ ʦʙʦʟʥʘʯʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʢʦʣʣʝʢʪʠʚʦʤ ʫʨʘʣʴʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ çʧʝʥʪʘʩʧʠʨʘʣʴè. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ, çʙʘʟʦʚʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ <é> ʷʚʣʷʶʪʩʷ: ʥʘʫʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, 

ʙʠʟʥʝʩ; ʚʥʝʰʥʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʝ ʙʘʟʦʚʳʭ <é> ï ʚʣʘʩʪʴ, ʠʥʩʪʠʪʫʪʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘè [4, ʩ.9]. 

ʇʦʩʪʫʣʠʨʫʷ ʧʷʪʴ ʠʥʩʪʠʪʫʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ, ʘʚʪʦʨʳ ʩʪʘʚʷʪ ʟʘʜʘʯʫ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʢʦʦʧʝʨʘʮʠʠ. ʆʜʥʘʢʦ ʚ 

ʩʠʣʫ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʠ ʠʥʩʪʠʪʫʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʩʣʘʙʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʢʘʟʘʥʥʦʡ ʤʦʜʝʣʠ. ɼʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʢʘʢ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʦʮʝʥʠʚʘʝʪʩʷ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʘʷ [5, ʩ.569-570]. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʠ ʫʥʠʚʝʨʩʠ-

ʪʝʪʳ ʛʦʪʦʚʷʪ ʢʘʜʨʳ ʜʣʷ ʘʥʘʣʦʛʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʦʛʜʘ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʭʦʜʠʪʴ ʚ ʮʠʬʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ ʠ ʜʘʞʝ ʚ ʵʢʦʥʦʤʠʢʫ ʜʘʥʥʳʭ. 
 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʧʠʮʝʥʪʨʦʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʚ ʚʦʧʨʦʩʘʭ 

ʠʥʪʝʛʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʢʦʥʮʝʧʮʠʡ ʤʳʩʣʠʪʩʷ ʫʥʠʚʝʨʩʠʪʝʪ. ʆʜʥʘʢʦ ʥʘ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʦʯʚʝ, ʛʜʝ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʪʨʘʜʠʮʠʠ ʦʯʝʥʴ ʩʠʣʴʥʳ, ʪʝʥʜʝʥʮʠʷ 

ʢʦʤʤʝʨʮʠʘʣʠʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʫʟʘ ʚʳʟʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʘʩʝʥʠʡ. ʊʘʢ, 

ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʢʩʠʨʫʶʪ ʥʠʟʢʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤ, ʦʪʩʫʪʩʪʚʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ 

ʢ ʨʘʙʦʪʝ [6], ʫʚʝʣʠʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʪʨʫʜʘ ʠ ʩʚʝʨʪʳʚʘʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʩʚʦʙʦʜ [7]. ʕʪʦ ʚʳʚʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʥʦʚʦʝ ʧʨʦʯʪʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʪʘʚʷ ʚʦ ʛʣʘʚʫ ʫʛʣʘ ʝʛʦ ʚʥʫʪʨʝʥʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʘʢʪʫʘʣʠʟʠʨʫʷ ʚʦʧʨʦʩ ʬʦʨʤʠʨʦʚʘʥʠʷ çʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳè, ʯʪʦ 

ʩʦʟʚʫʯʥʦ ʢʦʥʮʝʧʮʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ (3.0) ʁ. ʋʠʩʝʤʳ [8]. ʊʘʢ 
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ʠʣʠ ʠʥʘʯʝ, ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʜʭʦʜʳ ʬʠʢʩʠʨʫʶʪ, ʯʪʦ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʥʘ çʯʠʩʪʦʡ ʥʘʫʢʝè ʦʙʲʝʢʪʠʚʥʦ ʫʭʦʜʠʪ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ, ʚʳʜʚʠʛʘʷ 

ʚʧʝʨʝʜ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʦʧʨʦʩʳ ʚʥʝʜʨʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩ ʜʨʫʛʦʡ ʞʝ ï ʚʦʧʨʦʩʳ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚʫʟʦʚ ʚ ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ 

ʨʝʛʠʦʥʦʚ. 

ʇʨʠʟʥʘʝʤ, ʯʪʦ ʨʘʩʪʠʨʘʞʠʨʦʚʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ 3.0, ʧʨʝʜʧʦʣʘ-

ʛʘʶʱʘʷ ʮʝʥʪʨʘʣʠʟʘʮʠʶ ʚ ʚʫʟʝ ʣʶʙʳʭ/ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʠʥʠʮʠʘʪʠʚ 

ʜʠʢʪʫʝʪ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ ʢʦʪʦʨʫʶ ʪʘʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ. ɺʦʧʣʦʱʝʥʠʝ ʧʦʜʦʙʥʳʭ ʤʦʜʝʣʝʡ 

ʷʚʩʪʚʝʥʥʦ ʪʨʝʙʫʝʪ ʧʝʨʝʭʦʜʘ ʦʪ ʠʜʝʡ ʘʜʘʧʪʘʮʠʠ ʢ ʟʘʧʨʦʩʘʤ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ ʢ 

ʠʜʝʷʤ ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ [9]. ʆʜʥʘʢʦ ʨʝʬʣʝʢʩʠʷ ʧʨʦʜʚʠʥʫʪʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʟʘʜʘʥʥʫʶ ʪʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʢʦʨʝʝ 

ʦʩʦʟʥʘʥʠʝ ʠ ʘʨʪʠʢʫʣʷʮʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʩʪʘʣʣʷʮʠʠ çʧʨʦʮʝʩʩʘ ʪʨʘʥʩʬʝʨʘ 

ʟʥʘʥʠʡ ʚ ʠʥʜʫʩʪʨʠʶè ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʦʯʝʚʠʜʥʳʝ ʧʨʦʙʣʝʤʳ, ʯʝʤ ʨʘʟʨʘʙʦʪʢʫ 

ʷʩʥʦʛʦ, ʧʨʠʛʦʜʥʦʛʦ ʨʦʩʩʠʡʩʢʠʤ ʨʝʛʠʦʥʘʤ ʘʣʛʦʨʠʪʤʘ ʜʦʩʪʠʞʝʥʠʷ ʠʩʢʦʤʦʛʦ. 

ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʞʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʣʝʞʘʪ ʧʦ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʘ ʪʦʯʥʝʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʅʘ ʧʫʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʟʥʘʯʠʤʳʝ ʜʣʷ 

ʨʝʛʠʦʥʦʚ ʚʫʟʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʠʤʝʶʱʠʭ ʧʦʜ ʩʦʙʦʡ ʦʙʱʝʝ 

ʦʩʥʦʚʘʥʠʝ. ɸ ʠʤʝʥʥʦ: ʨʘʟʤʳʪʦʩʪʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʟʘ ʠ ʥʝʩʠʩʪʝʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʝʤʦʛʦ ʦʧʳʪʘ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʝʞʜʫ ʪʝʤ, ʧʦʣʫʯʘʝʤʳʝ 

ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʥʦʩʠʪʴ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʚʟʘʠʤʦʚʳʛʦʜʥʳʝ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʩʚʷʟʠ ʩ ʙʠʟʥʝʩʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ 

ʨʝʛʠʦʥʘ. ʇʨʦʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ 

ʪʠʧʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʨʝʘʣʠʷʤ, ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʰʠʨʦʢʦʤ ʘʨʩʝʥʘʣʝ 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʬʠʣʦʩʦʬʩʢʠʭ 

ʩʨʝʜʩʪʚ. 
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FEATURES OF COMMUNICATIONS OF KRASNODAR TV COMPANIES 

IN THE SOCIAL NETWORK VKONTAKTE  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ ʢʨʘʩʥʦʜʘʨʩʢʠʭ ʪʝʣʝʢʦʤʧʘʥʠʡ çʈʦʩʩʠʷ. ʂʫʙʘʥʴè, 

çʂʨʘʩʥʦʜʘʨè ʠ çʂʫʙʘʥʴ 24è. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ 

ʦʬʠʮʠʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʜʘʥʥʳʭ ʤʘʩʩ-ʤʝʜʠʘ ʭʘʨʘʢʪʝʨʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʀʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʥʦʚʦʩʪʥʦʤ ʢʦʥʪʝʥʪʝ ʚʩʝʭ ʩʦʦʙʱʝʩʪʚ 

ʧʨʝʦʙʣʘʜʘʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʦʙʳʪʠʷʭ ʠ ʧʨʦʠʩʰʝʩʪʚʠʷʭ. 

Abstract:  the article discusses the features of communication in the Vkontakte 

social network of Krasnodar TV companies " Russia. Kuban", " Krasnodar "and" 

Kuban 24". In the course of the study, it was found that the official communities of 

these mass media are characterized by a low level of involvement of Internet users. 

The news content of all communities is dominated by information about criminal 

events and incidents. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʥʣʘʡʥ-ʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʦʮʠʘʣʴʥʳʝ ʤʝʜʠʘ, ʪʝʣʝʢʦʤ-

ʧʘʥʠʷ. 

Keywords: only-communications, social media, telecompany. 
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ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʝ ʯʝʣʦʚʝʯʝʩʪʚʦ 

ʧʦʣʫʯʠʣʦ ʧʣʘʪʬʦʨʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʨʙʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʫʯʘʩʪʥʠʢʦʚ. ʇʦʚʩʝʜʥʝʚʥʘʷ ʞʠʟʥʴ 

ʥʝ ʤʳʩʣʠʪʩʷ ʙʝʟ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʯʘʩʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʦʨʤ 

ʦʥʣʘʡʥ-ʦʙʱʝʥʠʷ, ʚ ʢʦʪʦʨʦʝ ʤʘʩʩʦʚʦ ʚʦʚʣʝʯʝʥʳ ʜʘʞʝ ʪʝ, ʯʴʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʫʤʝʥʠʷ ʥʝ ʩʚʷʟʘʥʳ ʩ ʠʩʢʫʩʩʪʚʦʤ ʧʫʙʣʠʯʥʦʛʦ ʚʳʩʢʘʟʳʚʘʥʠʷ ï ʫʩʪʥʦʛʦ ʠʣʠ 

ʧʠʩʴʤʝʥʥʦʛʦ [1]. ʇʦʧʫʣʷʨʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʦʥʠ ʩʪʘʣʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʱʘʜʢʦʡ, ʢʘʢ 

ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ [2,3,4], ʠʜʝʡ [5], ʪʘʢ ʠ ʚʳʨʘʞʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʩʪʨʦʝʥʠʡ ʠ ʤʥʝʥʠʡ. ɼʦʩʪʠʛʥʫʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʣʷ ʉʄʀ ʦʩʥʦʚʥʘʷ 

ʩʧʝʮʠʬʠʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʥʬʦʨ-

ʤʘʮʠʠ ʤʘʩʩʦʚʳʤ ʘʫʜʠʪʦʨʠʷʤ. 
 

ɼʣ̫ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʪʣʠʯʠʡ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʷʭ 

ʨʦʩʩʠʡʩʢʠʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʥʪʝʥʪʘ ʠ 

ʩʪʘʪʠʩʪʠʢʠ ʦʬʠʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ ʪʨʝʭ ʢʨʘʩʥʦʜʘʨʩʢʠʭ 

ʪʝʣʝʢʦʤʧʘʥʠʡ: çʈʦʩʩʠʷ. ʂʫʙʘʥʴè (ʌɻʋʇ çɺʩʝʨʦʩʩʠʡʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʠ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʘʷ ʢʦʤʧʘʥʠʷè ʌʠʣʠʘʣ ʌɻʋʇ çɺɻʊʈʂè çɻʊʈʂ 

çʂʫʙʘʥʴè), çʂʨʘʩʥʦʜʘʨè (ʆʆʆ çʄʊʈʂ ʂʨʘʩʥʦʜʘʨè) ʠ çʂʫʙʘʥʴ 24è (ʀʥʬʦʨʤʘ-

ʮʠʦʥʥʳʡ ʢʘʥʘʣ çʂʫʙʘʥʴ 24è). ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 475 

ʧʫʙʣʠʢʘʮʠʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʚ ʧʝʨʠʦʜ ʩ 16 ʬʝʚʨʘʣʷ 2020 ʛ. ʧʦ 16 

ʤʘʨʪʘ 2020 ʛ. 
 

ʂʘʢ ʧʦʢʘʟʘʣ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʛʨʫʧʧʳ ɺʂʦʥʪʘʢʪʝ ʟʘʤʝʪʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʫʨʦʚʥʶ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʛʨʫʧʧʝ çʈʦʩʩʠʷ. 

ʂʫʙʘʥʴè ʫʨʦʚʝʥʴ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʙʳʣ ʩʘʤʳʤ ʥʠʟʢʠʤ. ʂʦʤʤʝʥʪʘʨʠʠ ʧʦʜ ʧʦʩʪʘʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʷʶʪ ʢʨʘʡʥʝ ʨʝʜʢʦ: ʚ ʩʨʝʜʥʝʤ ʦʜʠʥ ʢʦʤʤʝʥʪʘʨʠʡ ʥʘ 20 

ʧʫʙʣʠʢʘʮʠʡ. ʆʯʝʥʴ ʨʝʜʢʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʪʘʚʷʪ ʣʘʡʢʠ (ʚ ʩʨʝʜʥʝʤ, 2 ʣʘʡʢʘ). 

ʇʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʧʝʨʝʧʦʩʪʳ. 
 

ɺ ʛʨʫʧʧʘʭ çʂʨʘʩʥʦʜʘʨè ʠ çʂʫʙʘʥʴ 24è ʢʦʤʤʝʥʪʘʨʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ. 

ɽʩʣʠ ʚ ʛʨʫʧʧʝ çʂʨʘʩʥʦʜʘʨè ʵʪʦ, ʦʙʳʯʥʦ, ʜʚʘ ʚʳʩʢʘʟʳʚʘʥʠʷ, ʪʦ ʧʦʜ ʧʦʩʪʘʤʠ, 

ʨʘʟʤʝʱʝʥʥʳʤʠ ʚ ʛʨʫʧʧʝ çʂʫʙʘʥʴ 24è ʧʦʜ ʢʘʞʜʳʤ ʯʝʪʚʝʨʪʳʤ ʧʦʩʪʦʤ 

ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʮʝʣʳʝ ʜʠʩʢʫʩʩʠʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʛʨʫʧʧ 

ʥʝ ʫʧʨʘʚʣʷʝʪ ʵʪʠʤʠ ʚʳʩʢʘʟʳʚʘʥʠʷʤʠ. ɺ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʚ ʦʙʩʫʞʜʝʥʠʷ 

ʚʢʣʶʯʘʣʦʩʴ ʩʦʦʙʱʝʩʪʚʦ (ʛʨʫʧʧʘ çʂʫʙʘʥʴ24è). 
 

ɺ ʦʩʥʦʚʥʦʤ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʛʨʫʧʧ ʦʩʪʘʝʪʩʷ ʙʝʟʫʯʘʩʪʥʦʡ ʢ ʩʧʦʨʘʤ ʠ 

ʚʳʩʢʘʟʳʚʘʥʠʷʤ ʧʦʜ ʧʦʩʪʘʤʠ, ʥʝ ʫʧʨʘʚʣʷʷ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʥʝ ʥʘʧʨʘʚʣʷʷ ʭʦʜ 

ʙʝʩʝʜʳ ʚ ʥʫʞʥʦʝ ʨʫʩʣʦ. 
 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʘʡʢʦʚ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʧʦʜ ʧʦʩʪʘʤʠ ʛʨʫʧʧʳ çʂʨʘʩʥʦʜʘʨè (ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 18), ʘ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ï ʚ ʛʨʫʧʧʝ çʂʫʙʘʥʴ 24è (42 ʣʘʡʢʘ). 
 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʛʨʫʧʧʳ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ 

ʧʨʠʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʢʘʢ ʦʧʨʦʩʳ. ʅʠ ʦʜʥʘ ʠʟ ʛʨʫʧʧ ʟʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʥʝ ʚʳʣʦʞʠʣʘ ʥʠ ʦʜʥʦʛʦ ʦʧʨʦʩʘ. 
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ɺ ʩʦʦʙʱʝʩʪʚʘʭ ʨʝʜʢʦ ʦʨʛʘʥʠʟʫʶʪʩʷ ʦʥʣʘʡʥ-ʢʦʥʢʫʨʩʳ ʜʣʷ ʀʥʪʝʨʥʝʪ-

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʦʣʴʢʦ ʛʨʫʧʧʘ ʪʝʣʝʢʦʤʧʘʥʠʠ çʈʦʩʩʠʷ. ʂʫʙʘʥʴè ʟʘ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʳʡ ʧʝʨʠʦʜ ʧʨʦʚʝʣʘ ʨʦʟʳʛʨʳʰ ʙʠʣʝʪʦʚ (ʙʠʣʝʪʳ ʥʘ ʢʦʥʮʝʨʪ ʛʨʫʧʧʳ çʃʶʙʵè). 

ʇʨʝʥʝʙʨʝʛʘʶʪ ʛʨʫʧʧʳ ʠ ʪʘʢʠʤ ʧʨʠʝʤʦʤ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ 

ʘʫʜʠʪʦʨʠʠ, ʢʘʢ ʠʥʬʦʛʨʘʬʠʢʘ. ʊʦʣʴʢʦ ʛʨʫʧʧʘ çʂʫʙʘʥʴ 24è ʦʜʠʥ ʨʘʟ ʨʘʟʤʝʩʪʠʣʘ 

ʥʘ ʩʪʝʥʝ ʠʥʬʦʨʤʘʮʠʶ ʚ ʢʘʨʪʠʥʢʝ. 

ɺʠʟʫʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʪʝʢʩʪʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ. 

ʏʘɦʝ ʚʩʝʛʦ, ʵʪʦ ʬʦʪʦ ʠʟ ʀʥʪʝʨʥʝʪʘ, ʣʠʙʦ ʘʚʪʦʨʩʢʠʝ ʬʦʪʦʛʨʘʬʠʠ, ʨʝʧʦʨʪʘʞʥʳʝ 

ʩʥʠʤʢʠ. ʂʘʢʠʭ-ʣʠʙʦ ʢʦʣʣʘʞʝʡ, ʨʠʩʫʥʢʦʚ, ʢʘʨʠʢʘʪʫʨ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ 

ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 

ɺʝʜʫʱʝʡ ʪʝʤʦʡ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ ʷʚʣʷʝʪʩʷ çʧʨʦʠʩʰʝʩʪʚʠʷè. ɽʩʣʠ 

ʪʝʣʝʢʦʤʧʘʥʠʷ çʂʫʙʘʥʴ24è ʠʟʥʘʯʘʣʴʥʦ ʧʦʟʠʮʠʦʥʠʨʫʝʪ ʩʝʙʷ, ʢʘʢ ʪʝʣʝʢʦʤʧʘʥʠʷ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷ ʥʘ ʦʩʚʝʱʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʨʠʤʠʥʘʣʴʥʳʭ ʠ ʧʦʣʫʢʨʠʤʠ-

ʥʘʣʴʥʳʭ ʥʦʚʦʩʪʝʡ, ʪʦ ʜʚʝ ʜʨʫʛʠʝ ʪʝʣʝʢʦʤʧʘʥʠʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪ ʵʪʫ ʪʝʤʫ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʩʤʦʪʨʦʚ. 

ʊʘʙʣʠʮʘ 1 

ʊʝʤʘʪʠʢʘ ʥʦʚʦʩʪʝʡ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʪʝʣʝʢʦʤʧʘʥʠʡ ɺʂʦʥʪʘʢʪʝ, % 

 ʈʦʩʩʠʷ. ʂʫʙʘʥʴ ʂʨʘʩʥʦʜʘʨ ʂʫʙʘʥʴ 24 

ʇʦʣʠʪʠʢʘ  22,3 11,2 9,6 

ʕʢʦʥʦʤʠʢʘ  13 29 17 

ʉʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 10,4 13 8,5 

ʕʢʦʣʦʛʠʷ  - - 2 

ʉʧʦʨʪ  4,4 3,5 3 

ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ  1,5 8 13 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ  4,4 6,4 7 

ʇʨʦʠʩʰʝʩʪʚʠʷ  35 22,5 31,4 

ʂʫʣʴʪʫʨʘ  9 6,4 8,5 

ɺʩʝʛʦ 100 100 100 

 

ɼʨʫʛʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʦʩʚʝʱʘʝʤʳʡ ʪʝʤʘʪʠʯʝʩʢʠʡ ʙʣʦʢ ʚʦ ʚʩʝʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ï ʵʪʦ ʧʦʣʠʪʠʢʘ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, 

ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʧʦʩʪʦʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ 

ʚʥʝʩʝʥʠʶ ʧʦʧʨʘʚʦʢ ʚ ʂʦʥʩʪʠʪʫʮʠʶ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʣʶʙʳʭ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʥʝʛʘʪʠʚʥʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ ʧʦʜ ʵʪʠʤʠ ʧʦʩʪʘʤʠ ʥʠʢʘʢ ʥʝ ʤʦʜʝʨʠʨʫʝʪʩʷ. 
 

ɼʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʦʡ ʪʝʤʦʡ ʜʣʷ ʧʫʙʣʠʢʘʮʠʡ ʚ ʛʨʫʧʧʘʭ ʷʚʣʷʝʪʩʷ 

ʵʢʦʥʦʤʠʢʘ. ɼʘʥʥʘʷ ʪʝʤʘ ʦʩʚʝʱʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝʭ ʧʘʙʣʠʢʘʭ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʚ ʵʪʦʤ ʪʝʤʘʪʠʯʝʩʢʦʤ ʙʣʦʢʝ ʥʦʚʦʩʪʝʡ, ʨʘʟʤʝʱʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʣʠʙʦ ʦ 

ʧʣʘʥʠʨʫʝʤʳʭ ʨʘʙʦʪʘʭ, ʣʠʙʦ ʧʨʠʚʦʜʷʪʩʷ ʦʪʯʝʪʳ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚ 

ʧʣʘʥʝ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ʂʘʢʠʭ-ʣʠʙʦ ʥʦʚʦʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʩʧʘʜʝ 

ʵʢʦʥʦʤʠʢʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʠ ʚ ʦʜʥʦʤ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚʝ. ɺʦ ʛʣʘʚʫ ʫʛʣʘ 

ʩʪʘʚʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 
 

ʉʦʮʠʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ ʯʫʪʴ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʘ, ʯʝʤ ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʥʦ 

ʚʩʝ ʞʝ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʝ ʧʘʙʣʠʢʦʚ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʨʘʩʩʢʘʟ 

ʦ ʜʦʩʪʠʞʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʩʦʙʠʷʭ ʠ 

ʚʳʧʣʘʪʘʭ. ɺ ʛʨʫʧʧʝ çʈʦʩʩʠʷ. ʂʫʙʘʥʴè ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ 
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ʨʘʙʦʪʝ ʩʦʮʠʘʣʴʥʳʭ ʩʣʫʞʙ, ʚ ʛʨʫʧʧʝ çʂʨʘʩʥʦʜʘʨè ʯʘʩʪʦ ʦʩʚʝʱʘʝʪʩʷ ʨʘʙʦʪʘ 

ʚʦʣʦʥʪʝʨʦʚ. ɻʨʫʧʧʘ çʂʫʙʘʥʴ 24è ʯʘʱʝ ʦʩʪʘʣʴʥʳʭ ʧʫʙʣʠʢʫʝʪ ʧʦʩʪʳ ʦ ʩʣʦʞʥʦʡ 

ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʢʘʟʘʣʠʩʴ ʣʶʜʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʩʝ ʪʨʠ 

ʪʝʣʝʢʦʤʧʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɺʦʚʣʝʯʝʥʥʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʘʙʘʷ ʫ ʚʩʝʭ ʪʝʣʝʢʦʤʧʘʥʠʡ. ʇʦʩʪʳ ʨʝʜʢʦ ʦʪʤʝʯʘʶʪʩʷ ʣʘʡʢʘʤʠ, ʝʱʝ ʨʝʞʝ 

ʜʝʣʘʶʪʩʷ ʨʝʧʦʩʪʳ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ, ʢʘʢ 

ʦʧʨʦʩʳ, ʨʦʟʳʛʨʳʰʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʫʧʧʘʤʠ. ʆʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʘʫʜʠʪʦʨʠʠ ʠ ʥʦʚʳʭ ʧʦʜʧʠʩʯʠʢʦʚ 

ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʪʝʤʘʪʠʢʠ. ɺʩʝ ʛʨʫʧʧʳ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʷ ʢʨʠʤʠʥʘʣʴʥʳʤ 

ʥʦʚʦʩʪʷʤ ʠ ʧʨʦʠʩʰʝʩʪʚʠʷʤ. 
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ʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʆʁ ʆʇɸʉʅʆʉʊʀ 

ELECTRON -ION INSTALLATION  

IN THE ROOM VENTILATION SYSTEM FOR HIGH -TEMPERATURE 

INACTIVATION OF AEROSOL VIRAL PARTICLES  

IN THE ENVIRO NMENT OF EPIDEMIOLO GICAL HAZARD  
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʪʨʫʙʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʟʘʨʷʜʢʠ ʛʨʫʙʦʜʠʩʧʝʨʩʥʳʭ 

ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʚ ʧʦʣʝ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʠʭ 

ʜʚʠʞʝʥʠʷ ʠ ʚʳʙʦʨ ʨʘʙʦʯʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʢʘʤʝʨʳ ʠʥʘʢʪʠʚʘʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʫʟʣʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʶʪʩʷ ʛʝʥʝʨʘʪʦʨ ʘʵʨʦʠʦʥʦʚ 

ʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʢʘʤʝʨʘ ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ. 

Abstract:  on the basis of experiments conducted in a wind tunnel, the article 

discusses the patterns of charging coarse-dispersed virus particles in the field of 

corona discharge, magnetic regulation of the trajectory of their movement, as well as 

the choice of the operating temperature of the inactivation chamber. The main nodes 

of the proposed technological installation are the aeroion generator and a high-

temperature chamber for inactivation of viral particles. The installation is part of the 

ventilation system of the room. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʥʘʨʫʞʝʥʦ ʥʘʠʙʦʣʝʝ ʩʣʘʙʦʝ ʤʝʩʪʦ 

ʢʦʨʦʥʘʚʠʨʫʩʘ. ʇʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʜʘʥʥʳʤ ʢʦʨʦʥʘʚʠʨʫʩ ʫʞʝ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʚʳʰʝ 60 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ, ʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 100 ʠ ʚʳʰʝ ʛʨʘʜʫʩʦʚ ʦʥ ʫʙʠʚʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ. ʆʜʥʘʢʦ, ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʵʪʠ ʜʘʥʥʳʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʫʯʠʪʳʚʘʶʪ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷ ʚʠʨʫʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʨʘʥʮʫʟʩʢʠʝ ʤʝʜʠʢʠ ʟʘʨʘʟʠʣʠ 

ʢʣʝʪʢʠ ʧʦʯʢʠ ʘʬʨʠʢʘʥʩʢʦʡ ʟʝʣʝʥʦʡ ʤʘʨʪʳʰʢʠ ʰʪʘʤʤʦʤ, ʚʳʜʝʣʝʥʥʳʤ ʦʪ 

ʧʘʮʠʝʥʪʘ. ʂʣʝʪʢʠ ʟʘʛʨʫʞʘʣʠ ʚ ʧʨʦʙʠʨʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʜʚʘ ʨʘʟʥʳʭ ʪʠʧʘ ʩʨʝʜʳ 

ï ʦʜʥʫ çʯʠʩʪʫʶè, ʘ ʜʨʫʛʫʶ çʛʨʷʟʥʫʶè ï ʩ ʙʝʣʢʘʤʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʜʣʷ ʠʤʠʪʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ, ʪʘʢʠʭ ʢʘʢ ʤʘʟʦʢ 

ʠʟ ʧʦʣʦʩʪʠ ʨʪʘ ʯʝʣʦʚʝʢʘ. ɺʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʫʯʝʥʳʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʚʳʰʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʠʟʫʯʘʷ ʧʦʚʝʜʝʥʠʝ ʨʘʟʥʳʭ ʪʠʧʦʚ 

ʰʪʘʤʤʦʚ ʢʦʨʦʥʘʚʠʨʫʩʘ ʥʦʚʦʛʦ ʪʠʧʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʰʪʘʤʤʳ ʦʢʘʟʘ-

ʣʠʩʴ ʩʧʦʩʦʙʥʳ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʦʚ ʜʘʞʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʜʦ 60 

ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ, ʧʨʠ ʵʪʦʤ ʪʘʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʨʞʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ. ɺ 

ʯʠʩʪʦʡ ʩʨʝʜʝ ʚʠʨʫʩʥʳʝ ʰʪʘʤʤʳ ʧʨʠ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ 

ʜʝʟʘʢʪʠʚʠʨʦʚʘʥʳ. ʏʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʠʪʴ ʚʩʝ ʰʪʘʤʤʳ ʚʠʨʫʩʘ ʚ ʛʨʷʟʥʦʡ 

ʩʨʝʜʝ ʫʯʝʥʳʤ ʧʨʠʰʣʦʩʴ ʥʘʛʨʝʪʴ ʠʭ ʜʦ 92 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ ʠ ʜʝʨʞʘʪʴ ʪʘʢ ʥʝ 

ʤʝʥʴʰʝ 15 ʤʠʥʫʪ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚʣʠʷʥʠʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʠʟʤʝʥʝʥʠʠ ʈʅʂ ʚʠʨʫʩʦʚ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʨʘʥʮʫʟʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʧʦʩʦʙʘ 

ʠʥʘʢʪʠʚʘʮʠʠ ʘʵʨʦʟʦʣʴʥʳʭ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ. ʇʨʠ ʵʪʦʤ, ʪʘʢʞʝ ʦʯʝʚʠʜʥʘ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʚʠʨʫʩʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʦʙʳʯʥʦ ʚʠʨʫʩ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ 

ʦʢʨʫʞʝʥ ʚʦʜʷʥʦʡ ʦʙʦʣʦʯʢʦʡ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʟʜʫʭʝ ʚ ʘʵʨʦʟʦʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦ-ʠʦʥʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʟʘʨʷʜʢʫ ʘʵʨʦʟʦʣʴʥʳʭ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ 

ï ʩ ʜʘʣʴʥʝʡʰʝʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠʭ ʜʚʠʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʘʤʝʨʝ. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʫʩʪʘʥʦʚʢʠ ʠʥʘʢʪʠʚʘʮʠʠ ʘʵʨʦʟʦʣʴʥʳʭ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʜʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʚʝʥʪʠʣʷʮʠʠ ʧʨʠ ʦʯʠʩʪʢʝ ʚʦʟʜʫʭʘ ʚ ʟʘʢʨʳʪʳʭ ʧʦʤʝʱʝʥʠʷʭ. 
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ʈʠʩʫʥʦʢ 1 ï ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʘʵʨʦʟʦʣʴʥʳʭ 

ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʚ ʩʠʩʪʝʤʝ ʚʝʥʪʠʣʷʮʠʠ ʧʦʤʝʱʝʥʠʡ: 

1 ï ʛʝʥʝʨʘʪʦʨ ʘʵʨʦʠʦʥʦʚ ʢʦʨʦʥʥʦʛʦ ʨʘʟʨʷʜʘ ʩ ʥʘʩʘʜʢʦʡ ʜʣʷ ʤʘʛʥʠʪʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʠʦʥʦʚ [1]; 

2 ï ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠʥʜʫʢʮʠʦʥʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ; 

3 ï ʚʦʟʜʫʰʥʳʡ ʬʠʣʴʪʨ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʠ ʚ ʨʘʙʦʪʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʨʷʜʢʘ ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʡ ʘʵʨʦʟʦʣʴʥʦʡ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ 

(ʚʠʨʫʩʘ ʩ ʚʦʜʷʥʦʡ ʦʙʦʣʦʯʢʦʡ) ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʚʦʜʷʱʝʛʦ ʪʝʣʘ ʚ ʧʦʪʦʢʝ ʠʦʥʠʟʦ-

ʚʘʥʥʦʛʦ ʛʘʟʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʘ ʟʘʨʷʜʢʠ 

ʯʘʩʪʠʮʳ: ï ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ 

ʧʦʣʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙʪʝʢʘʥʠʷ ʯʘʩʪʠʮʳ ʠʦʥʠʟʦ-

ʚʘʥʥʳʤ ʛʘʟʦʤ) ʠ -ʜʠʬʬʫʟʠʦʥʥʳʡ. 

ɹʝʟʫʩʣʦʚʥʦ, ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʧʨʦʪʝʢʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʥʦ ʩʚʷʟʘʥʥʳʤʠ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʷʚʣʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʥʷʪʦʛʦ ʥʘʤʠ ʦʮʝʥʦʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ 

ʧʨʦʙʣʝʤʳ, ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʠʥʝʪʠʢʫ ʟʘʨʷʞʝʥʠʷ ʘʵʨʦʟʦʣʴʥʦʡ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʚ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʝʨʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʦʥʳ (ʤʝʣʢʦ-

ʜʠʩʧʝʨʩʥʳʝ ʘʵʨʦʟʦʣʴʥʳʝ ʯʘʩʪʠʮʳ) ʥʝʩʞʠʤʘʝʤʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʢʨʘʪʢʦ-

ʚʨʝʤʝʥʥʦ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʛʨʫʙʦʜʠʩʧʝʨʩʥʦʡ ʘʵʨʦʟʦʣʴʥʦʡ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʝʡ 

(ʧʨʠʥʠʤʘʝʤ ʢʘʢ ʧʨʦʚʦʜʷʱʝʝ ʰʘʨʦʦʙʨʘʟʥʦʝ ʪʝʣʦ). ɺ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʩʫʞʜʝʥʠʷʭ 

ʧʨʠʥʠʤʘʝʤ ʚʘʞʥʦʝ ʫʩʣʦʚʠʝ, ʯʪʦ ʚʣʠʷʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʚʠʞʝʥʠʷ, 

ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʧʦʣʷ ʟʝʨʢʘʣʴʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʟʘʠʤʥʦʛʦ 

ʦʪʪʘʣʢʠʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʣʠʰʴ ʢ ʠʟʤʝʥʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʭʚʘʪʘ ʚ ʪʝʣʘ. 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʠʜʝʘʣʠʟʘʮʠʝʡ, ʧʦʣʘʛʘʷ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʯʘʩʪʠʮ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʣʦʪʥʦʩʪʠ k ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʭʚʘʪʘ ʪʝʣʘ ʚ ʧʦ ʬʦʨʤʫʣʝ 

                                               (1) 

ʛʜʝ  ī ʧʦʨʦʟʥʦʩʪʴ ʩʣʦʷ ʯʘʩʪʠʮ; dʯ ī ʜʠʘʤʝʪʨ ʯʘʩʪʠʮʳ; r  hï 

ʨʘʜʠʫʩ ʰʘʨʦʦʙʨʘʟʥʦʛʦ ʪʝʣʘ. 



96 

ʇʦʩʣʝ ʢʦʥʪʘʢʪʘ çʧʝʨʚʦʛʦ ʨʷʜʘè ʧʦʪʦʢʘ ʩʨʝʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʪʝʣʦʤ ʟʘʨʷʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

 
ʛʜʝ ï  ï ʥʘʯʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ ʧʝʨʝʜ 

ʢʘʞʜʳʤ ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʥʪʘʢʪʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʪʝʣʝ;  ï ʧʝʨʝʜʘʚʘʝʤʘʷ 

ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʦʚ ʦʪ ʯʘʩʪʠʮ ʢ ʪʝʣʫ; Sk ï ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ çʯʘʩʪʠʮʘ-ʪʝʣʦè [2]; 

Sh  ī ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʰʘʨʦʦʙʨʘʟʥʦʛʦ ʪʝʣʘ; N ī ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ 

ʢʦʥʪʘʢʪʠʨʫʶʱʝʛʦ ʨʷʜʘ. 

ʉ ʫʯʝʪʦʤ ʫʩʣʦʚʠʷ m0N  1 ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʩʫʤʤʘʨʥʦʡ  

 

 
ɿʘʤʝʥʠʤ ʜʠʩʢʨʝʪʥʫʶ ʬʫʥʢʮʠʶ ʥʘʨʘʩʪʘʥʠʷ . 

ʂʦʣʠʯʝʩʪʚʦ ʥʘʙʝʛʘʶʱʠʭ ʥʘ ʰʘʨ çʨʷʜʦʚè ʯʘʩʪʠʮ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

                                                       (3) 

ʛʜʝ SM ï ʤʠʜʝʣʝʚʦ ʩʝʯʝʥʠʝ ʰʘʨʘ; k ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʠʮ ʧʦʪʦʢʘ; ï 

ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮ. ʊʦʛʜʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʨʦʮʝʩʩʘ ʥʘʨʘʩʪʘʥʠʷ 

ʟʘʨʷʜʘ ʰʘʨʦʦʙʨʘʟʥʦʛʦ ʪʝʣʘ ʧʦʣʫʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

 
ʛʜʝ t ï ʚʨʝʤʷ; (1-m0N)  exp(m0N). 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʨʘʩʯʝʪʘʭ, ʩ ʩʫʯʝʪʦʤ ʥʠʟʢʦʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  ʫʪʝʯʢʠ ʟʘʨʷʜʘ 

ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

ʄʦʞʥʦ ʦʮʝʥʠʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʝʜʝʣʴʥʦʡ ʟʘʨʷʜʢʠ ʧʨʦʚʦʜʷʱʝʛʦ 

ʪʝʣʘ (ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʩ ʚʦʜʷʥʦʡ ʦʙʦʣʦʯʢʦʡ). ʇʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

ʧʣʦʪʥʦʩʪʴ ʠʦʥʦʚ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 10
14

 ʤ
-3 
(ʈʠʩ.1, 2 ʠ [1]); ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʦʙʪʝʢʘʥʠʷ ʪʝʣʘ ʧʦʨʷʜʢʘ 1 ʤ/ʩ; ʫʩʣʦʚʥʳʡ ʨʘʜʠʫʩ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʩ 

ʚʦʜʷʥʥʦʡ ʦʙʦʣʦʯʢʦʡ ~ 0,1 ʤʤ (ʚʳʙʦʨ ʜʠʘʤʝʪʨʘ ʯʘʩʪʠʮʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ); ʧʣʦʱʘʜʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʝʯʝʥʠʷ ʟʘʭʚʘʪʘ ʠʦʥʦʚ 

ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʟʘʭʚʘʪʘ ʚ = 0,8. ʊʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʘʜʘ-

ʶʱʠʭ ʥʘ ʯʘʩʪʠʮʫ ʠʦʥʦʚ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

                              (5) 

ʇʨʠ ʵʪʦʤ, ʧʨʝʜʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʟʘʨʷʜʦʚ ʚʠʨʫʩʥʦʡ 

ʯʘʩʪʠʮʳ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ɽʧʨʝʜ = 

3Ā10
6
 ɺ/ʤ), ʦʢʘʟʳʚʘʝʪʩʷ Nʧʨʝʜ = 2Ā10

6
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦʝ ʚʨʝʤʷ 

ʟʘʨʷʜʢʠ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʧʦ ʵʪʦʤʫ ʤʝʭʘʥʠʟʤʫ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 1 ʩ. 

ɺʩʣʝʜʩʪʚʠʝ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʠʦʥʦʚ ʚʦʟʜʫʭʘ ʥʘ ʝʜʠʥʠʮʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʧʦʧʘʜʘʝʪ ʟʘʨʷʜ 

                                                  (6) 

ʛʜʝ ʠ ï ʩʨʝʜʥʷʷ ʪʝʧʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠʦʥʦʚ;  ï ʧʣʦʪʥʦʩʪʴ ʠʦʥʦʚ. 
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ʇʨʠʤʝʤ, ʯʪʦ ʚʩʝ ʩʦʫʜʘʨʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʧʝʨʝʜʘʯʝ ʟʘʨʷʜʘ, ʪʦ ʝʩʪʴ ɓ
 
=

 
1. 

ʊʦʛʜʘ, ʩ ʫʯʝʪʦʤ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ u ʠ ɟ (ʈʠʩ.1, 2), ʧʝʨʝʜʘʚʘʝʤʳʭ ʚʠʨʫʩʥʦʡ 

ʯʘʩʪʠʮʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʷʜʦʚ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ ~10
16

 ʩ
-1
ʤ

-2
. 

ʇʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʨʷʜʦʚ ʥʘ ʝʜʠʥʠʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 10
14

 ʤ
-2
. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʟʘʨʷʜʘ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʧʦ ʵʪʦʤʫ ʤʝʭʘʥʠʟʤʫ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 10
-2
ʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʪʦʨʦʡ ʤʝʭʘʥʠʟʤ ʟʘʨʷʜʢʠ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ 

ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʯʝʤ ʧʝʨʚʳʡ. ʕʪʠ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦ-

ʜʠʤʫʶ ʜʣʠʥʫ ʵʬʬʝʢʪʠʚʥʦʡ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʛʝʥʝʨʘʪʦʨʘ ʠʦʥʦʚ (ʧʨʠ ʩʢʦʨʦʩʪʠ 15 

ʤ/ʩ) ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 0,15 ʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʝʥʝʨʘ-ʪʦʨʦʤ ʠʦʥʦʚ [1], 

ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ (ʈʠʩ.1, 2). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʧʨʠ ʨʘʩʯʝʪʝ ʧʘʨʘʤʝʪʨʦʚ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʣʝʥʦʠʜʘ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʟʘʨʷʞʝʥʥʳʭ 

ʯʘʩʪʠʮ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʟʘʨʷʜʢʠ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩʨʘʚʥʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʝʙʳʚʘʥʠʷ 

ʯʘʩʪʠʮʳ ʚ ʟʦʥʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʛʝʥʝʨʘʪʦʨʘ ʠʦʥʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʤʝʨʳ ʵʬʬʝʢʪʠʚʥʦʡ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʛʝʥʝʨʘʪʦʨʘ ʘʵʨʦʠʦʥʦʚ ʚ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ (ʈʠʩ. 2, 3). 

 
ʈʠʩʫʥʦʢ 2 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠʦʥʦʚ ʧʦ ʦʩʠ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ d = 0,5 ʤ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ: w = 3 ʤ/ʩ; 1 ï ik = 3Ā10
ī5 
ɸ; 2 ī ik = 2Ā10

ī5 
ɸ; 

3 ī ik = 10
ī5 
ɸ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʠʦʥʦʚ ʧʦ ʦʩʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʳ 

ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ w=3 ʤ/ʩ; 1 ï ik = 3Ā10
ī5 
ɸ; 2 ī ik = 2Ā10

ī5 
ɸ; 3 ī ik = 10

ī5 
ɸ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʩʦʢʦ-

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʥʜʫʢʮʠʦʥʥʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡ. ʇʦʵʪʦʤʫ, ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ 

ʧʦʜʨʦʙʥʦ ʥʘ ʦʧʠʩʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʥʘʛʨʝʚʘʪʝʣʷ ʚ ʈʠʩ. 1, ʦʪʤʝʪʠʤ ʣʠʰʴ, ʯʪʦ, ʧʦʤʠʤʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʦʜʷʥʦʡ ʦʙʦʣʦʯʢʠ 

ʚʠʨʫʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʪʘʢʞʝ ʵʬʬʝʢʪ ʃʝʡʜʝʥʬʨʦʩʪʘ [3]. 
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ʈɽɸʃʀɿɸʎʀʗ ʈɸɿʅʆʉʊʅʆ-ʕʅɽʈɻɽʊʀʏɽʉʂʆɻʆ ʉʇʆʉʆɹɸ 

ʂʆʆʈɼʀʅɸʊʆʄɽʊʈʀʀ ʅɸ ʈɽʌɽʈɽʅʎ-ʕʃʃʀʇʉʆʀɼɽ 

IMPLEMENTATION O F THE DIFFERENCE -ENERGY METHOD  

OF COORDINATION  ON A REFERENCE ELLIPSOID  

 

ɸʥʥʦʪʘʮʠʷ: ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʢʦʦʨʜʠʥʘʪʦʤʝʪʨʠʠ. ʈʘʟʨʘʙʦʪʘʥ ʠʪʝʨʘʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʟʥʦʩʪʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ. ʇʨʝʜʣʦʞʝʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

Abstract:  the problem of studying alternative methods of coordination is 

formulated. An iterative algorithm of the difference-energy method is developed. The 

direction of further research is suggested. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʯʥʠʢ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ, ʢʦʦʨʜʠʥʘʪʦʤʝʪʨʠʷ, 

ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜ, ʨʷʜ ʊʝʡʣʦʨʘ, ʘʣʛʦʨʠʪʤ, ʦʢʨʫʞʥʦʩʪʴ ɸʧʦʣʣʦʥʠʷ. 

Keywords: radio source, coordination, reference ellipsoid, Taylor series, 

algorithm, Apollonius circle. 

 

ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ ʢʦʦʨʜʠʥʘ-

ʪʦʤʝʪʨʠʠ (ʂʄ) ʠʩʪʦʯʥʠʢʦʚ ʨʘʜʠʦʠʟʣʫʯʝʥʠʷ (ʀʈʀ), ʧʨʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʣʘ ʩʚʦʠʭ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʦʯʥʦʩʪʝʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ, 

ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʂʄ ʀʈʀ ʚ ʮʝʣʦʤ. 

ɺ ʨʘʟʥʦʩʪʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ (ʈʕʥʉ) ʂʄ ʀʈʀ ʢʦʦʨʜʠʥʘʪʥʦ-

ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʣʫʞʘʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʢʨʫʞʥʦʩʪʝʡ 

ɸʧʦʣʣʦʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʧʘʨʥʳʭ ʠʟʤʝʨʝʥʥʳʭ ʘʤʧʣʠʪʫʜ 

ʥʘʧʨʷʞʝʥʥʦʩʪʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ Ei ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʩʦʪ ʠʟʤʝʨʠʪʝʣʝʡ 

hi [1...5]: 
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʈʕʥʉ ʥʘ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜʝ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ 

ʵʪʘʧʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ. 

ʕʪʘʧ 1. ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʦʞʝʥʠʷ (ʇʇ). ʇʇ ʚ ʈʕʥʉ ʂʄ ʚʳʩʪʫʧʘʶʪ 

ʜʘʣʴʥʦʩʪʠ ʦʪ ʀʈʀ ʜʦ ʮʝʥʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʬʝʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʨʘʱʝʥʠʝʤ ʦʢʨʫʞʥʦʩʪʝʡ ɸʧʦʣʣʦʥʠʷ ï ʨʘʜʠʫʩʳ ʦʢʨʫʞʥʦʩʪʝʡ 

ɸʧʦʣʣʦʥʠʷ d1 ʠ d2, ʨʘʩʩʯʠʪʳʚʘʝʤʳʝ ʧʦ ʬʦʨʤʫʣʘʤ [6, 7]: 
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ʛʜʝ xi, yi, zi ï ʢʦʦʨʜʠʥʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʨʠʪʝʣʝʡ. 

ʇʇ d3, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʨʝʬʝʨʝʥʮ-ʵʣʣʠʧʩʦʠʜ ʩ ʙʦʣʴʰʦʡ a ʠ ʤʘʣʦʡ b 

ʧʦʣʫʦʩʷʤʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ [8]: 

.3 abd =  

ʕʪʘʧ 2. ʈʘʩʯʝʪ ʥʝʚʷʟʢʠ. ʉʥʘʯʘʣʘ ʨʘʩʩʯʠʪʳʚʘʶʪ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ d1M0, 

d2M0, d3M0 ʚ ʦʧʦʨʥʦʡ ʪʦʯʢʝ: 
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ʛʜʝ xM0, yM0, zM0 ï ʢʦʦʨʜʠʥʘʪʳ ʧʨʦʠʟʚʦʣʴʥʦʡ ʦʧʦʨʥʦʡ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʄ, 

a2,1, b2,1, c2,1 ï ʘʙʩʮʠʩʩʘ, ʦʨʜʠʥʘʪʘ ʠ ʘʧʧʣʠʢʘʪʘ ʮʝʥʪʨʦʚ ʩʬʝʨʠʯʝʩʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʨʘʱʝʥʠʝʤ ʦʢʨʫʞʥʦʩʪʷʤʠ ɸʧʦʣʣʦʥʠʷ, ʢʦʪʦʨʳʝ 
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ɼʘʣʝʝ ʨʘʩʩʯʠʪʳʚʘʶʪ ʟʥʘʯʝʥʠʷ ʥʝʚʷʟʦʢ n1M0, n2M0, n3M0: 

,01101 MM ddn -=  ,02102 MM ddn -=  .03303 MM ddn -=  

ʕʪʘʧ 3. ʈʘʩʯʝʪ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ʕʪʘʧ 4. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʧʨʘʚʦʢ ȹx, ȹy ʠ ȹz ʢ ʢʦʦʨʜʠʥʘʪʘʤ ʦʧʦʨʥʦʡ ʪʦʯʢʠ, 

ʩʚʦʜʠʪʩʷ ʢ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 
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ʉʠʩʪʝʤʘ ʠʟ ʪʨʝʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʪʨʝʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ (1) ʨʝʰʘʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʠʟʚʝʩʪʥʳʭ ʩʧʦʩʦʙʦʚ, ʥʘʧʨʠʤʝʨ, ʤʘʪʨʠʯʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʕʪʘʧ 5. ʈʘʩʯʝʪ ʢʦʦʨʜʠʥʘʪ ʥʦʚʦʡ ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʥʘ n-ʦʤ ʰʘʛʝ: 

,1 xxx MnMn D+=+  ,1 yyy MnMn D+=+  ,1 zzz MnMn D+=+  

ʛʜʝ n = 0...N, N ï ʯʠʩʣʦ ʰʘʛʦʚ, xMn, yMn, zMn ï ʢʦʦʨʜʠʥʘʪʳ ʪʝʢʫʱʝʡ ʦʧʦʨʥʦʡ 

ʪʦʯʢʠ, xMn+1, yMn+1, zMn+1 ï ʢʦʦʨʜʠʥʘʪʳ ʥʦʚʦʡ ʦʧʦʨʥʦʡ ʪʦʯʢʠ. 

ʕʪʘʧʳ 1...5 ʧʦʚʪʦʨʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ (ʢʘʢ ʧʨʘʚʠʣʦ N = 

4...6), ʟʘʚʠʩʷʱʝʝ ʦʪ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʀʈʀ. 

ʕʪʘʧ 6. ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʳʩʪʫʧʘʶʪ 

ʢʦʦʨʜʠʥʘʪʳ ʀʈʀ: xʠ, yʠ, zʠ, ʢʦʪʦʨʳʝ ʙʝʨʫʪʩʷ ʨʘʚʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤ ʦʧʦʨʥʦʡ 

ʪʦʯʢʠ ʥʘ ʧʦʩʣʝʜʥʝʤ ʰʘʛʝ ʠʪʝʨʘʮʠʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʂʄ ʀʈʀ. ʅʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʨʝʘʣʠʟʘʮʠʷ ʈʕʥʉ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʂʄ ʀʈʀ. 
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ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ ʚ ʩʬʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɼʉʄ-ʤʝʪʦʜʘ, ʚʳʷʚʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ 

ʙʘʟ ʜʘʥʥʳʭ ʈʀʅʎ (ʈʦʩʩʠʡʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ) ʟʘ ʧʝʨʠʦʜ 

2009-2019 ʛʛ. 

Abstract:  the article considers the indicators of publication activity, citation 

and demand for research results of Russian scientists in the field of using the DSM- 

method, identified on the RSCI (Russian science citation index) databases for the 

period 2009-2019. 
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ʚʘʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʨʦʞʜʝʥʠʷ 

ʛʠʧʦʪʝʟ, ʮʠʪʠʨʫʝʤʦʩʪʴ. 

Keywords: DSM-method, publication activity, relevance of research results, 

method for automatic generation of hypotheses, citation. 
 

ɼʉʄ-ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʛʠʧʦʪʝʟ ʙʳʣ ʧʨʝʜʣʦʞʝʥ 

ɺ.ʂ. ʌʠʥʥʦʤ ʚ ʢʦʥʮʝ XX ʚʝʢʘ [1]. ʇʨʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʪʠʧʘ 

ʩʫʱʥʦʩʪʝʡ: ʦʙʲʝʢʪʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ ʠ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ ʦʙʲʝʢʪʦʚ ʵʪʠʭ ʩʚʦʡʩʪʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʙʲʝʢʪʳ ʠʤʝʶʪ ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ 

ʧʨʠʯʠʥʘʤʠ ʠʭ ʩʚʦʡʩʪʚ ʷʚʣʷʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ; ʪʘʢ, ʝʩʣʠ ʦʙʲʝʢʪ ï

ʠʥʬʦʨʤʘʮʠʷ, ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ ï ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʧʨʠʯʠʥʘ ʩʚʦʡʩʪʚʘ ï 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʸ ʟʘʱʠʪʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʩʝʪʷʭ. 

ʅʘ ʚʭʦʜ ɼʉʄ-ʤʝʪʦʜʘ ʧʦʩʪʫʧʘʝʪ ʤʥʦʞʝʩʪʚʦ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʜʘʥʥʳʝ ʦʙ ʠʭ ʩʪʨʫʢʪʫʨʝ, ʦʪʩʫʪʩʪʚʠʠ ʠʣʠ ʥʘʣʠʯʠʠ ʫ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʦʙʲʝʢʪʦʚ 

ʠ ʠʭ ʩʚʦʡʩʪʚʘʤʠ. ʇʦ ʨʷʜʫ ʮʝʣʝʚʳʭ ʧʨʠʟʥʘʢʦʚ ʠʩʭʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ 

ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ: 

Å ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʣʘʜʘʶʪ ʜʘʥʥʳʤ ʧʨʠʟʥʘʢʦʤ; 

Å ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʜʘʥʥʳʤ ʧʨʠʟʥʘʢʦʤ; 

Å ʦʙʲʝʢʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʫʶʪ ʘʨʛʫʤʝʥʪʳ ʢʘʢ ʟʘ, ʪʘʢ ʠ ʧʨʦʪʠʚ ʪʦʛʦ, 

ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʜʘʥʥʳʤ ʧʨʠʟʥʘʢʦʤ; 

Å ʦʙʲʝʢʪʳ, ʦ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʦ, ʦʙʣʘʜʘʶʪ ʦʥʠ ʵʪʠʤ ʧʨʠʟʥʘʢʦʤ ʠʣʠ ʥʝʪ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʤʝʥʝʥʠʷ ɼʉʄ-ʤʝʪʦʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʛʠʧʦʪʝʟʳ ʜʚʫʭ 

ʪʠʧʦʚ: 

Å ʛʠʧʦʪʝʟʳ ʦ ʩʚʷʟʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʩʦ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʦʙʣʘʜʘʶʪ, 

Å ʛʠʧʦʪʝʟʳ ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʮʝʣʝʚʳʭ ʧʨʠʟʥʘʢʦʚ ʫ ʦʙʲʝʢʪʦʚ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʠʟʥʘʯʘʣʴʥʦ ʵʪʦ ʙʳʣʦ ʥʝʠʟʚʝʩʪʥʦ ʠ ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʚʳʷʚʣʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʷʭ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʈʦʩʩʠʠ ʨʝʟʫʣʴʪʘʪʠʚʦʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʠʥʜʝʢʩʦʚ 

ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ Ip, ʮʠʪʠʨʫʝʤʦʩʪʠ Ic ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʪʦʛʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [2]. ʄʥʦʞʝʩʪʚʘ 

ʝʞʝʛʦʜʥʳʭ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʬʦʨʤʠ-

ʨʫʶʪ ʩʝʪʠ ʮʠʪʠʨʦʚʘʥʠʷ (ʟʘʯʘʩʪʫʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ). ʈʝʟʫʣʴʪʘʪʳ ʠʭ ʝʞʝʛʦʜʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʤʝʭʘʥʠʟʤʳ 

ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʚʳʷʚʠʪʴ ʣʠʜʝʨʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ (ʢʘʢ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʣʠʜʝʨʦʚ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʘʮʠʡ), ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʫʯʥʳʝ ʢʣʘʩʪʝʨʳ ʠ 

ʦʧʨʝʜʝʣʷʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʝʩʪʨʦʚ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʠ ʫʯʸʥʳʭ-ʣʠʜʝʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʥʘʫʢ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʫʯʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʦʨʛʘʥʠʟʘʮʠʠ ʈɸʅ, ʌʝʜʝʨʘʣʴʥʳʝ, ʅʘʮʠʦʥʘʣʴʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʦʧʦʨʥʳʝ ʚʫʟʳ 

ʈʦʩʩʠʠ, ʥʦ ʠ ʚ ʮʝʣʦʤ ʜʣʷ ʚʩʝʡ ʩʪʨʘʥʳ. 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
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ɺ ʨʘʙʦʪʝ [3] ʨʘʩʩʤʦʪʨʝʥʘ ʧʦʩʪʘʥʦʚʢʘ ʚ ʈɻɻʋ ʥʘ ʦʩʥʦʚʝ ʙʘʟ ʜʘʥʥʳʭ ʈʀʅʎ 

(ʈʦʩʩʠʡʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ) [4] ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʝʝ 20 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢʠ, ʧʨʦʚʦʜʠʤʦʛʦ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʠʪʦʛʦʚ 

ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʧʝʨʩʦʥʘʣʠʷʭ ï ʣʠʜʝʨʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʬʝʨʘʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʦʩʩʠʠ. 

ʂ ʥʘʯʘʣʫ 2020 ʛ. ʫʞʝ ʠʩʩʣʝʜʦʚʘʥʳ 16 ʦʪʨʘʩʣʝʡ, ʚʢʣʶʯʘʷ ʭʠʤʠʶ, ʬʠʟʠʢʫ, 

ʤʘʪʝʤʘʪʠʢʫ, ʘʚʪʦʤʘʪʠʢʫ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʫ, ʠʥʬʦʨʤʘʪʠʢʫ, ʛʝʦʣʦʛʠʶ, 

ʛʝʦʬʠʟʠʢʫ ʠ ʨʷʜ ʜʨʫʛʠʭ [5-7]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ [8]. ʅʦ ʝʱʸ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʵʢʩʧʝʨʪʘʤʠ 

ʫʜʝʣʷʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ Iv ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʚ 

ʩʬʝʨʘʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʩʦʦʪʥʦʰʝʥʠʝʤ Iv = 

Iʩ / Ip. 

ʅʘ ʦʩʥʦʚʝ ʙʘʟ ʜʘʥʥʳʭ ʈʀʅʎ (ʈʦʩʩʠʡʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦ-

ʚʘʥʠʷ) ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 2009-

2019 ʛʛ. ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɼʉʄ-ʤʝʪʦʜʘ, 

ʠʟʤʝʥʝʥʠʝ ʮʠʪʠʨʫʝʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʨʘʙʦʪ ʟʘ ʫʢʘʟʘʥʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʘ 

ʪʘʢʞʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʠʪʦʛʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʨʠʩ. 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʠʥʜʝʢʩʦʚ Ip, Iʩ ʠ Iv. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʠʩ. 1, 

ʧʫʙʣʠʢʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʯʝʥʳʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʦʩʴ ʚ 2015-2017 ʛʛ., ʥʦ ʫʤʝʥʴʰʠʚʰʠʩʴ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʮʠʪʠʨʫʝʤʦʩʪʠ ʨʘʙʦʪ, ʪʦ ʟʜʝʩʴ ʦʪʤʝʯʘʣʩʷ ʤʘʢʩʠʤʫʤ ʚ 2014 ʛ. 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʮʠʪʠʨʦʚʘʥʠʷ ʚ 2018 ʛ. ʙʦʣʝʝ ʯʝʤ ʚ 

ʯʝʪʳʨʝ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛ. (ʵʪʦʪ ʩʧʘʜ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʢʨʠʟʠʩʦʤ 

2014 ʛ.). ʆʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ Iʩ ʚ 2019 ʛ. ʚ ʦʙʣʘʩʪʠ ɼʉʄ-ʤʝʪʦʜʘ 

ʦʙʲʷʩʥʷʶʪʩʷ, ʢʘʢ ʠ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʢ, 

ʠʟʚʝʩʪʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ: "ʥʝʪʦʨʦʧʣʠʚʦʡ" ʨʝʘʢʮʠʝʡ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ 

ʧʫʙʣʠʢʘʮʠʠ ʪʝʢʫʱʝʛʦ ʛʦʜʘ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʫʙʣʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʮʠʪʠʨʫʝʤʦʩʪʠ 

ʚ ʦʙʣʘʩʪʠ ɼʉʄ-ʤʝʪʦʜʘ 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪ, ʪʦ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 2, 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʘʣʦʩʴ ʚ 2010 ʛ.; ʩʫʱʝʩʪʚʝʥʥʦʝ ʝʛʦ 

ʫʤʝʥʴʰʝʥʠʝ ʥʘʯʘʣʦʩʴ ʩ 2015 ʛ.; ʚ 2017 ʛ. ʝʛʦ ʟʥʘʯʝʥʠʝ ʫʤʝʥʴʰʠʣʦʩʴ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʚ ʧʷʪʴ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʢʩʠʤʫʤʦʤ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ Iv ʚ 2019ʛ. ʦʙʲʷʩʥʷʶʪʩʷ, ʦʯʝʚʠʜʥʦ, 

ʪʦʡ ʞʝ ʧʨʠʯʠʥʦʡ, ʯʪʦ ʠ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʮʠʪʠʨʦʚʘʥʠʷ ʵʪʦʛʦ ʛʦʜʘ ï 

"ʟʘʤʝʜʣʝʥʥʦʡ" ʨʝʘʢʮʠʝʡ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʧʫʙʣʠʢʘʮʠʠ ʪʝʢʫʱʝʛʦ ʛʦʜʘ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʡ ʧʦ ʙʘʟʝ ʈʀʅʎ ʠʥʜʝʢʩ ʍʠʨʰʘ 

ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʧʫʙʣʠʢʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ɼʉʄ-ʤʝʪʦʜʘ ʟʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 

ʦʢʘʟʘʣʩʷ ʨʘʚʝʥ 12. 
 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠʪʦʛʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʚ ʦʙʣʘʩʪʠ ɼʉʄ-ʤʝʪʦʜʘ 
 

ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʦ ʪʦʤ, ʯʪʦ ʫʨʦʚʝʥʴ ʥʘʫʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʦʪʨʘʩʣʠ ʧʨʝʚʳʰʘʝʪ 

ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʨʦʛ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘʫʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʡ, ʨʘʚʥʳʡ 11 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʈʀʅʎ [9], ʠ, ʚʦ-ʚʪʦʨʳʭ, ʦ 

ʪʦʤ, ʯʪʦ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʟʥʘʥʠʡ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 

ʩʪʘʙʠʣʴʥʫʶ ʧʫʙʣʠʢʘʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʫʯʸʥʳʭ. 

ɸʥʘʣʠʟ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ 

ʟʥʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʚ ʩʨʝʜʝ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʠʪʦʛʠ ʨʘʙʦʪ ʧʦ ʚʳʷʚʣʝʥʠʶ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʉʄ-ʤʝʪʦʜʘ, ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʧʦʜʭʦʜʫ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʩʦʩʪʦʷʥʠʡ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʝ ɼʉʄ-ʤʝʪʦʜʘ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ //ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 2010. ̄  

3. ï ʉ.3-21.  
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ɸʥʥʦʪʘʮʠʷ: ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ 

ʧʘʨʢʘ ʘʚʪʦʙʫʩʦʚ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʤʘʨʰʨʫʪʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 
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ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʝʜʣʦʞʝʥʳ ʵʚʨʠʩʪʠʯʝʩʢʠʝ 

ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʳʙʦʨ ʩʦʩʪʘʚʘ ʧʘʨʢʘ ʩ ʫʯʝʪʦʤ ʧʘʩʩʘʞʠʨʦ-

ʚʤʝʩʪʠʤʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʘʚʪʦʙʫʩʦʚ. 
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Abstract: one of the most important tasks is to determine the composition of 

the bus fleet to serve each route. It is necessary to be able to vary the type and 

number of buses that have different technical characteristics. Heuristic algorithms are 

proposed that are aimed at selecting the composition of the fleet, taking into account 

the passenger capacity of potentially purchased buses. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʘʞʠʨ, ʘʚʪʦʙʫʩʥʳʡ ʧʘʨʢ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ, 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ. 

Keywords: passenger, bus fleet, average waiting time, multi-criteria 

optimization. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦʮʝʥʦʢ ʦʪʢʘʟʘ ʚ 

ʧʦʩʘʜʢʝ ʠ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ. ɺ ʦʩʥʦʚʥʦʤ, ʪʠʧ ʘʚʪʦʙʫʩʦʚ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʪʘʢʦʛʦ ʪʠʧʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʛʦʨʦʜʘ. ʇʨʠ ʨʝʰʝʥʠʠ 

ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʫʯʝʪʘ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʨʘʙʦʪʳ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ ʠ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʘʩʩʘʞʠʨʦ-

ʧʦʪʦʢʘʭ. 

ɺʳʙʦʨ ʪʠʧʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʙʫʩʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, 

ʚʢʣʶʯʘʷ: 

- ʵʢʦʥʦʤʠʯʝʩʢʠʝ (ʩʚʷʟʘʥʳ ʩ ʥʘʣʠʯʠʝʤ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ 

ʠʭ ʭʨʘʥʝʥʠʷ, ʨʝʤʦʥʪʘ ʠ ʪ.ʧ.); 

- ʩʦʮʠʘʣʴʥʳʝ (ʩʚʷʟʘʥʳ ʩ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʚʝ-

ʜʝʥʥʦʡ ʦʮʝʥʢʦʡ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʥʘ ʦʞʠʜʘʥʠʝ ʚʩʝʭ ʧʘʩʩʘʞʠʨʦʚ ʠ ʫʩʣʦʚʠʷʤʠ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʠ ʪ.ʧ.); 

- ʪʝʭʥʠʯʝʩʢʠʝ (ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʦʨʫ-

ʞʝʥʠʡ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʋɼʉ, ʜʦʧʫʩʪʠʤʳʝ ʩʢʦʨʦʩʪʠ ʠ ʪ.ʧ.); 

- ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ (ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʪ.ʧ.); 

- ʥʦʨʤʘʪʠʚʥʳʝ (ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʪʨʝʙʦʚʘʥʠʷ ɹɼɼ, ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʘʷ ʟʘʧʦʣʥʝʥʥʦʩʪʴ ʘʚʪʦʙʫʩʘ ʠ ʪ.ʧ.). 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʠʩʭʦʜʥʳʤʠ ʧʦʩʳʣʢʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ, ʘ ʥʝʢʦʪʦʨʳʝ ʚ ʢʘʯʝʩʪʚʝ ʦʛʨʘʥʠʯʝʥʠʡ. 

 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʠ 

ʟʘʪʨʘʪ ɸʊʇ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʰʨʫʪʘ 

ɺ ʨʷʜʝ ʨʘʙʦʪ [2, 3, 7] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʦʮʝʥʢʠ 

ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ ʜʦʩʪʘʪʦʯʥʦ 

ʘʜʝʢʚʘʪʥʳʤ ʤʦʞʝʪ ʙʳʪʴ ʩʦʦʪʥʦʰʝʥʠʝ 
 

ä
=

--
-

=
w

m

lm ml
0

)(1
1

)!/)((
AT

jʦʙʦʪʢj
jʦʙeATP ,                         (1) 

 

ʛʜʝ ɚj ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʘ j-ʦʤ ʧʝʨʝʛʦʥʝ; ɛ ï ʧʘʨʘʤʝʪʨ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʫʘʩʩʦʥʘ. ɼʣʷ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʪʘʢʞʝ ʠʤʝʶʪ ʤʝʩʪʦ 

ʩʦʦʪʥʦʰʝʥʠʷ [2, 7] ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ I ʠ ʝʛʦ ʉʂʆ ůj, ʢʘʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʛʫʣʷʨʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
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IPIIʊ ʦʪʢjjʦʞj ++= )2/(2/
2

s .                                 (2) 
 

ɿʘʪʨʘʪʳ ɸʊʇ ʷʚʣʷʶʪʩʷ ʢʦʤʧʨʦʤʠʩʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʤ ʠ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʝʤ 

ʤʝʥʴʰʝ ʟʘʪʨʘʪʳ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʦʞʠʜʘʥʠʝ. ʊʘʢ, 

ʝʞʝʜʥʝʚʥʳʝ ʨʘʩʭʦʜʳ ɸʊʇ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʧʦ ʤʘʨʰʨʫʪʫ ʚ ʨʘʙʦʪʝ [3] 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʩʦʦʪʥʦ-

ʰʝʥʠʷ 

ʌɸʉtʂʇɸʂʂɸɿ ʧʧʦʩʪʤʚʧʤʪʙʘʧɸʊʇ ++++= )365/())365/()(15,0 aae ,             (3) 
 

ʛʜʝ ɸʧ ï ʯʠʩʣʦ ʘʚʪʦʙʫʩʦʚ ʥʘ ʤʘʨʰʨʫʪʝ ʚ ʯʘʩʳ ʧʠʢ, 

Ŭ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʧʫʩʢʘ ʘʚʪʦʙʫʩʦʚ. 

tʤ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʪʦʙʫʩʦʚ ʥʘ ʤʘʨʰʨʫʪʘ, 

ʂʚ ï ʯʠʩʣʦ ʚʦʜʠʪʝʣʝʡ ʥʘ ʦʜʠʥ ʘʚʪʦʙʫʩ, 

ʇ ï ʟʘʨʧʣʘʪʘ ʚʦʜʠʪʝʣʷ, 

ʂʘ ï ʟʘʪʨʘʪʳ ʥʘ ʧʦʢʫʧʢʫ ʘʚʪʦʙʫʩʘ ʚʤʝʩʪʠʤʦʩʪʠ ʘ, 

ʂʤʪʙ ï ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʜʥʦʛʦ ʘʚʪʦʙʫʩʘ, 

ʉʧʦʩʪ ï ʧʦʩʪʦʷʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʙʫʩʘ ʚʤʝʩʪʠʤʦʩʪʠ ʘ, ʥʘ 

ʦʜʠʥ ʘʚʪʦʙʫʩʦ-ʜʝʥʴ, 

Ů ï ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ɸʊʇ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʡ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʂʤʪʙ, 

ɿʥʘʯʝʥʠʝ i

l

i

iʵiʧʝʨ tAVʉʌ ä
=

=
1

 ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʙʠʝʥʠʷ ʚʩʝʛʦ 

ʚʨʝʤʝʥʠ ʥʘ ʠʥʪʝʨʚʘʣʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʩʪʦʷʥʩʪʚʘ (ʠʭ I ʝʜʠʥʠʮ) ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ti. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʥʘ ʠʥʪʝʨʚʘʣʘʭ ʨʘʟʣʠʯʥʦ ʠ ʨʘʚʥʦ Ai, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʘʝʪʩʷ ʠ ʩʢʦʨʦʩʪʴ Vi. ʉʧʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʧʝʨʝʤʝʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʥʘ ʦʜʠʥ ʘʚʪʦʙʫʩʦ-ʢʠʣʦʤʝʪʨ). 

ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʇ, ʉʧʦʩʪ, ʉʧʝʨ, ʂʘ, ʂʤʪʙ, ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʘʚʪʦʙʫʩʦʚ. ʕʪʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʡʜʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʨʝʛʨʝʩ-

ʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ɸʊʇ. ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʨʘʩʭʦʜʦʚ ʥʘ ʟʘʜʘʥʥʦʤ ʤʘʨʰʨʫʪʝ ʩ 

ʢʦʥʢʨʝʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

 

ʋʧʨʦʱʝʥʥʘʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʩʦʩʪʘʚʘ ʧʘʨʢʘ 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʚʳʙʦʨʘ ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʘ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ 

ʤʘʨʰʨʫʪʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ, ʚ ʢʦʪʦʨʦʡ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ, ʘ 

ʠʤʝʥʥʦ, ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʠ ʨʘʩʭʦʜʳ ɸʊʇ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʙʫʩ-

ʥʦʛʦ ʧʘʨʢʘ ʚʩʪʫʧʘʶʪ ʚ ʢʦʤʧʨʦʤʠʩʩ. ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʦʙʱʝʝ 

ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʦʙʱ

ʦʞT  ʚʩʝʭ ʧʘʩʩʘʞʠʨʦʚ ʚʳʙʨʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʪʘʢ ʠ ʨʘʩʭʦʜʳ 

ɸʊʇ (ʩ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʦʡ ʧʨʠʙʳʣʠ) ʦʙʱ

ɸʊʇR  
 

min­ʦʙʱ
ʦʞT , min­ʦʙʱ

ɸʊʇR .                                      (4) 
 

ʆʜʥʠʤ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʪʘʢʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʙʦʙʱʝʥʥʦʛʦ ʘʜʜʠʪʠʚʥʦʛʦ ʢʨʠʪʝʨʠʷ 
 

ʦʙʱ
ɸʊʇR

ʦʙʱ
ʦʞT RTKopt a+a= .                                        (5) 
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ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʠʟ ʥʝʢʦʪʦʨʳʭ ʩʦʮʠʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʦʜʥʘʢʦ ʩʘʤ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʭ ʟʥʘʯʝʥʠʡ ʥʝ ʠʤʝʝʪ 

ʬʦʨʤʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ ʩʪʦʠʤʦʩʪʥʳʝ ʧʦʪʝʨʠ ʥʘ ʦʞʠʜʘʥʠʝ 

ʚ ʧʣʘʥʝ ʦʙʱʝʡ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ. ʇʨʠ 

ʵʪʦʤ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʩʢʘʣʷʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 
 

min­Kopt .                                                      (6) 
 

ʠ ʧʨʠ ʝʝ ʨʝʰʝʥʠʠ ʥʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʣʠʰʴ 

ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ (ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʘʜʝʢʚʘʪʥʫʶ ʠʤʠʪʘ-

ʮʠʦʥʥʫʶ ʤʦʜʝʣʴ). 

ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʟʥʘʷ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 
ʦʙʱ

ʦʞT  ʠ ʦʙʱɸʊʇR  ʥʦʩʠʪ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʵʪʫ 

ʦʙʦʙʱʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ (ʚ ʫʧʨʦʱʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʠʤʠʪʘ-

ʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʘʢ ʬʫʥʢʮʠʠ ʦʪ ʯʠʩʣʘ ʘʚʪʦʙʫʩʦʚ ʥʘ ʤʘʨʰʨʫʪʝ) 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʚ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ 

ʤʦʜʝʣʠ, ʘ ʠʤʝʥʥʦ, ʠʤʠʪʘʮʠʦʥʥʫʶ ʠ ʘʥʘʣʠʪʠʯʝʩʢʫʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʩʦʦʪʥʦʰʝʥʠʡ (1)-(3) ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʦʙʱʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

ʢʦʪʦʨʘʷ ʩʚʦʜʠʪʩʷ ʢ ʩʢʘʣʷʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 
 

min­+
ù
ù
ú

ø

é
é
ê

è

ö
ö

÷

õ

æ
æ

ç

å
=ä ä
= =

ɸʊʇ

l

i

m

j

jiʦʞjii RSTCtʌ
1 1

60 ,                            (7) 

 

ʛʜʝ Sji ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʤ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʠʥʪʝʨʚʘʣʝ 

ʆʇ, Tʦʞji ï ʫʩʨʝʜʥʝʥʥʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ, ʘ m ï ʦʙʱʝʝ ʯʠʩʣʦ ʦʩʪʘʥʦʚʦʢ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʆʜʥʘʢʦ ʵʪʘ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʙʫʩʦʚ 

ʣʠʰʴ ʦʜʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʢʘ ʊʉ ʩ 

ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʙʫʩʦʚ ʨʘʟʣʠʯʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ (ʠʟ 

ʥʝʢʦʪʦʨʦʛʦ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʛʦ ʠʟ ʜʨʫʛʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʨʷʜʘ ʧʘʩʩʘʞʠʨʦ-

ʚʤʝʩʪʠʤʦʩʪʠ). 

 

ʕʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʧʦʜʙʦʨʘ ʧʘʨʢʘ 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʚʨʠʩʪʠʯʝʩʢʠʡ 

ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʝʥʝʝ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

1. ʀʤʝʝʪʩʷ ʥʘʙʦʨ ʚʤʝʩʪʠʤʦʩʪʝʡ {Wi}, i=1..m, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ 

ʘʚʪʦʙʫʩʳ. 

2. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ Amin ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʣʠʙʦ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʥʘ ʤʘʨʰʨʫʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ, ʣʠʙʦ ʜʦʧʫʩʪʠʤʳʤ 

ʠʥʪʝʨʚʘʣʦʤ. 

3. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ Amax ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʝʛʦʩʷ: 

- ʯʠʩʣʘ ʚʦʜʠʪʝʣʝʡ ʚ ɸʊʇ; 

- ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʚʳʙʨʘʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ; 

- ʯʠʩʣʘ ʘʚʪʦʙʫʩʦʚ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʚʤʝʩʪʠʤʦʩʪʴʶ Wmin. 

- ʥʘʠʤʝʥʴʰʝʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʣʠʮ ʠ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ 

ʤʘʨʰʨʫʪʘ ɋmin; 
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4. ʂʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʩʩʘʞʠʨʦ-

ʤʝʩʪ ʚʦ ʚʩʝʭ ʘʚʪʦʙʫʩʘ ä
=

=
m

i

iiAW
1

w  ʚ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ, ʧʨʠʯʝʤ ʦʥʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʥʘ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʦʤ 

ʫʯʘʩʪʢʝ ʟʘ ʚ ʪʦʤ ʞʝ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ. 

ʕʪʘ ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʝʡ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʬʦʨʤʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
 

{ Wi} , i=1..m, WiÍ[Wmin, Wmax], { Ai}, i=1..m, Ai Í[Amin, Amax],              (8) 
 

);max(
1

ʦʙi

ʦʙʱ
m

i

ii TWWA l²=ä
=

;min

1

W¢ä
=

m

i

iA                               (9) 

 

Ai ï ʯʠʩʣʦ ʘʚʪʦʙʫʩʦʚ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ʚʤʝʩʪʠʤʦʩʪʠ Wi. 

W
ʦʙʱ

 ï ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʧʘʩʩʘʞʠʨʦ-ʤʝʩʪ ʚʦ ʚʩʝʭ ʘʚʪʦʙʫʩʘʭ, 

ʌʫʥʢʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʙʱʝʛʦ ʚʠʜʘ, ʧʨʠʯʝʤ ʥʝ 

ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ. ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢʘʢ ʢ ʥʝʦʜʥʦʟʥʘʯʥʳʤ ʨʝʰʝʥʠʷʤ ʢʦʨʪʝʞʘ {Ai}, 

i=1..m. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʧʦʠʩʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʠʩʢʦʚʳʭ ʧʨʦʮʝʜʫʨ ʦʧʪʠʤʠ-

ʟʘʮʠʠ ʚ MatLab. 

 

ʇʨʦʮʝʜʫʨʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ɼʣʷ ʚʩʝʭ Wi c ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘʭʦʜʠʤ ɸi. 

2. ʆʪʜʝʣʴʥʦ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

Wmin. 

3. "ɤ1 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʜʦʧʫʩʪʠʤʦʝ Aimin ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʠ ʌ(Aimin). 

4. ʋʚʝʣʠʯʠʚʘʝʤ ʟʥʘʯʝʥʠʝ A1min ʥʘ 1. 

5. ʈʘʩʩʯʠʪʳʚʘʝʤ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ɿ(A1min+1). 

6. ɽʩʣʠ ɿ(A1min+1) Ò ɿ(A1min), ʚʳʧʦʣʥʷʝʪʩʷ ʚʦʟʚʨʘʪ ʢ ʧ.4 ʩ ʮʝʣʴʶ 

ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʦʚʪʦʨʘ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʧʦʠʩʢʘ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʦʥʘʣʘ. ʀʥʘʯʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʧ.7. 

7. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 1 ʘʚʪʦʙʫʩ ʩ ʟʘʜʘʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʴʶ ɤ2 ʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʝʨʝʭʦʜ ʢ ʧ.4. 

8. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʚʪʦʨʷʶʪʩʷ ʧ.ʧ.4-7 ʧʦʢʘ ʥʝ ʦʧʨʝʜʝʣʷʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʝ ʥʘʙʦʨʳ ʢʦʨʪʝʞʝʡ A={Ai} i=1..m.. 

ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʶ ʚ MatLab ʠ ʜʘʝʪ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʟʘʜʘʯʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʤ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ 

ʨʘʟʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ (ʯʘʩʳ ʧʠʢ, ʜʝʥʴ, ʧʦʟʜʥʠʡ ʚʝʯʝʨ ʠ ʪ.ʜ.) ʚʳʙʠʨʘʪʴ 

ʩʦʩʪʘʚ ʘʚʪʦʙʫʩʳ ʚ ʥʝʦʙʭʦʜʠʤʦʤ, ʥʦ ʨʘʟʣʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ ʨʘʟʣʠʯʥʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ. 
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Fi+1>Fi V*=Vi, F*=Fi+1

21

˭͍͔͊ͪ΄͔͙͔ͤ ?

20

22

ʜ
ʘ

ʥʝʪ

ʜʘ

ʥʝʪ

1 ï ʥʘʯʘʣʦ; 2 ï ʚʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; 3 ï ʟʘʜʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʤʝʩʪʠʤʦʩʪʠ ʘʚʪʦʙʫʩʘ; 4 ï 

ʨʘʩʯʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʘʚʪʦʙʫʩʦʚ ʧʨʠ ʜʘʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ; 5 ï ʟʘʜʘʥʠʝ ʰʘʛʘ ʠʟʤʝʥʝʥʠʷ 

ʯʠʩʣʘ ʘʚʪʦʙʫʩʦʚ; 6 ï ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ; 7 ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ 

ʯʠʩʣʘ ʘʚʪʦʙʫʩʦʚ; 8 ï ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ; 9 ï ʧʨʦʚʝʨʢʘ (ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 

ʙʦʣʴʰʝ ʧʨʝʜʳʜʫʱʝʛʦ?); 10 ï ʟʘʧʦʤʠʥʘʥʠʝ ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʠ ʯʠʩʣʘ 

ʘʚʪʦʙʫʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʫʱʝʛʦ ʤʠʥʠʤʫʤʘ; 11 ï ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʚʦʛʦ ʰʘʛʘ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ 

ʘʚʪʦʙʫʩʦʚ; 12 ï ʧʨʦʚʝʨʢʘ (ʰʘʛ ʨʘʚʝʥ ʝʜʠʥʠʮʝ?); 13 ï ʧʨʦʚʝʨʢʘ (ʫʩʣʦʚʠʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʦʠʩʢʘ ʚʳʧʦʣʥʝʥʦ?); 14 ï ʧʝʯʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ; 15 ï ʢʦʥʝʮ; 16 ï ʚʳʙʦʨ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ ʘʚʪʦʙʫʩʦʚ ʠʟ ʟʘʜʘʥʥʦʛʦ ʨʷʜʘ ʚʤʝʩʪʠʤʦʩʪʝʡ; 17 ï ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ; 

18 ï ʚʳʙʦʨ ʩʣʝʜʫʶʱʝʡ ʚʤʝʩʪʠʤʦʩʪʠ ʠʟ ʨʷʜʘ ʚʤʝʩʪʠʤʦʩʪʝʡ; 19 ï ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ 

ʬʫʥʢʮʠʠ; 20 ï ʧʨʦʚʝʨʢʘ (ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʙʦʣʴʰʝ ʧʨʝʜʳʜʫʱʝʛʦ?); 21 ï ʟʘʧʦʤʠʥʘʥʠʝ 

ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʤʝʩʪʠʤʦʩʪʠ ʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʫʱʝʛʦ ʤʠʥʠʤʫʤʘ: 22 ï 

ʧʨʦʚʝʨʢʘ (ʫʩʣʦʚʠʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʚʳʧʦʣʥʝʥʦ?).

ʈʠʩʫʥʦʢ 1 ï ʕʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʙʫʩʦʚ 
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ʄʦʜʠʬʠʢʘʮʠʷ ʘʣʛʦʨʠʪʤʘ 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʧʦʩʪʦʷʥʥʦʡ ʚʤʝʩʪʠ-

ʤʦʩʪʴʶ ʘʚʪʦʙʫʩʦʚ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʤ ʯʠʩʣʦʤ ʘʚʪʦʙʫʩʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ 

ʠʥʪʝʨʚʘʣʘʤ ʚʨʝʤʝʥʠ (ʈʠʩʫʥʦʢ 3.4). 

ʅʘʯʘʣʦ

ʥʝʪ

ɺʚʦʜ ʜʘʥʥʳʭ

ɿʘʜʘʥʠʝ V1, j=1

ʈʘʩʯʝʪ Nmin=N1, i=1 

ʆʧʪʠʤʠʟʘʮʠʷ N 

ʜʣʷ St=St0

ˤ͔ͫ St ?

2

3

4

5

1

6

˭͍͔͊ͪ΄͔͙͔ͤ ?
7

ʂʦʥʝʮ

ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ

9

8

ɺʳʙʦʨ ʤʠʥʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʚʤʝʩʪʠʤʦʩʪʠ Vmin 

ɼʣʷ Stmax

ʆʧʪʠʤʠʟʘʮʠʷ V

10

11

˭͍͔͊ͪ΄͔͙͔ͤ ?
12

ʜʘ

ʥʝʪ

ʜʘ

1 ï ʥʘʯʘʣʦ; 2 ï ʚʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; 3 ï ʟʘʜʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʤʝʩʪʠʤʦʩʪʠ 

ʘʚʪʦʙʫʩʘ; 4 ï ʨʘʩʯʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʘʚʪʦʙʫʩʦʚ ʧʨʠ ʜʘʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʥʘ 

ʢʘʞʜʳʡ ʧʝʨʠʦʜ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ; 5 ï ʦʧʪʠʤʠʟʘʮʠʷ ʯʠʩʣʘ ʘʚʪʦʙʫʩʦʚ 

ʜʘʥʥʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʜʣʷ ʦʯʝʨʝʜʥʦʛʦ ʧʝʨʠʦʜʘ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ 

(ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ ʙʣʦʢʘʭ 5-12 ï ɸʃɻʆʈʀʊʄ 1); 6 ï ʧʨʦʚʝʨʢʘ 

(ʜʣʷ ʚʩʝʭ ʣʠ ʧʝʨʠʦʜʦʚ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ?); 7 ï ʧʨʦʚʝʨʢʘ 

(ʫʩʣʦʚʠʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʚʳʧʦʣʥʝʥʦ?); 8 ï ʧʝʯʘʪʴ ʨʝʟʫʣʴʪʘʪʦʚ; 9 ï ʢʦʥʝʮ; 

10 ï ʚʳʙʦʨ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʚʤʝʩʪʠʤʦʩʪʠ ʠʟ ʟʘʜʘʥʥʦʛʦ ʨʷʜʘ ʚʤʝʩʪʠʤʦʩʪʝʡ ʧʨʠ 

ʯʠʩʣʝ ʘʚʪʦʙʫʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʘʤʦʤʫ ʥʘʧʨʷʞʝʥʥʦʤʫ ʧʦ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʫ 

ʧʝʨʠʦʜʫ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ; 11 ï ʦʧʪʠʤʠʟʘʮʠʷ ʚʤʝʩʪʠʤʦʩʪʠ ʜʣʷ ʩʘʤʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʧʦ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʫ ʧʝʨʠʦʜʘ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ (ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʚ 

ʙʣʦʢʘʭ 17-21  ï ɸʃɻʆʈʀʊʄ 1); 12 ï ʧʨʦʚʝʨʢʘ (ʫʩʣʦʚʠʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ 

ʚʳʧʦʣʥʝʥʦ?).
 

ʈʠʩʫʥʦʢ 2 ï ʉʦʚʤʝʱʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ  

ʯʠʩʣʘ ʘʚʪʦʙʫʩʦʚ ʠ ʚʤʝʩʪʠʤʦʩʪʠ 
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ʉʥʘʯʘʣʘ ʜʣʷ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ 

ʜʣʷ ʩʘʤʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʘ ʟʘʪʝʤ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʥʦʡ 

ʚʤʝʩʪʠʤʦʩʪʠ ʜʣʷ ʚʩʝʭ ʠʥʪʝʨʚʘʣʦʚ. ʂʨʠʪʝʨʠʝʤ ʟʘʚʝʨʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ 

ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʚʧʘʜʝʥʠʝ ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʜʚʫʭ 

ʧʨʝʜʳʜʫʱʠʭ ʠʪʝʨʘʮʠʷʭ ʜʣʷ ʚʩʝʭ ʠʥʪʝʨʚʘʣʦʚ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʝʪ ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʚʤʝʩʪʠʤʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ. ʇʨʠ ʵʪʦʤ ʢʘʢ ʚʤʝʩʪʠʤʦʩʪʴ, 

ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʠʚʝʜʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ɸʊʇ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ɸʊʇ ʤʦʞʝʪ 

ʜʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʵʢʦʥʦʤʠʶ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ ʚʦʟʤʦʞʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: ʥʝʢʦʪʦʨʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ɸʊʇ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʪʨʘʪ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʦʞʠʜʘʥʠʝ; ʩʦʢʨʘʱʘʶʪʩʷ ʢʘʢ ʨʘʩʭʦʜʳ ɸʊʇ, 

ʪʘʢ ʠ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ; ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ɸʊʇ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ; ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʝ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʩʭʦʜʦʚ 

ɸʊʇ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʩʪʘʚʣʝʥʘ ʠ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʦʩʪʘʚʘ ʧʘʨʢʘ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ, ʢʦʪʦʨʘʷ ʬʦʨʤʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʤʝʞʜʫ ʨʘʩʭʦʜʘʤʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʢʘ ʠ 

ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʨʝʘʣʠʟʘʮʠʠ ʧʦʝʟʜʦʢ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ. ʇʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʚʪʦʙʫʩʦʚ ʧʦ ʤʘʨʰʨʫʪʘʤ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ. 
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ʄɸʍʆɺʀʂ ʂɸʂ ʅɸʂʆʇʀʊɽʃʔ ʀ ɸʂʂʋʄʋʃʗʊʆʈ ʕʅɽʈɻʀʀ 

FLYWHEEL AS ENERGY STORAGE AND ACCUMULATOR  
 

ɸʥʥʦʪʘʮʠʷ: ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʢʠ. ɸʢʢʫʤʫʣʷʪʦʨʳ ʭʦʪʴ ʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʂʇɼ, ʘ ʪʘʢʞʝ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʙʦʣʴʰʠʝ ʛʘʙʘʨʠʪʳ. ɿʘʤʝʥʠʪʴ ʠʭ 

ʩʧʦʩʦʙʥʳ ʩʫʧʝʨʤʘʭʦʚʠʢʠ. 

Abstract: currently, the issue of energy conservation is a key problem in the 

field of energy. Although batteries are widely used, they have a relatively low 

efficiency, as well as in some cases, high cost and large dimensions. Super flywheels 

are capable of to replace them. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʭʦʚʠʢ, ʩʫʧʝʨʤʘʭʦʚʠʢ, ʤʘʭʦʚʠʯʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ, 

ʵʥʝʨʛʠʷ. 

Keywords: flywheel, super flywheel, flywheel battery, energy. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʩʦʪʥʠ ʩʧʦʩʦʙʦʚ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ, 

ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʘ ʝʝ ʩʦʭʨʘʥʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʦʡ. ʃʠʜʝʨʦʤ ʧʦ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʩʨʝʜʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʢʦʧʠʪʝʣʝʡ 

ʷʚʣʷʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨ. ʃʠʪʠʡ-ʠʦʥʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ (Li-ion) ï ʪʠʧ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʳʪʦʚʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʝ ʠ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʢʦʧʠʪʝʣʷ 

ʥɻʝʨʛʠʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ (ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ, ʮʠʬʨʦʚʳʝ ʬʦʪʦ, 

ʥʦʫʪʙʫʢʠ ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʠ). 

ɺʦʧʨʦʩʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ çʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʘʧʩʫʣʳè: ʵʥʝʨʛʦʝʤʢʦʛʦ 

ʥʘʢʦʧʠʪʝʣʷ ʙʝʟʚʨʝʜʥʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʵʥʝʨʛʠʠ ʟʘʜʘʣʩʷ ʅ.ɺ. 

ɻʫʣʠʘ. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʦʥ ʠʟʫʯʘʣ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ 

ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ ʤʘʭʦʚʠʢʝ. ɺ 70-ʭ ʛʦʜʘʭ XX ʚʝʢʘ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʘʚʪʦʙʫʩ ʩ 

ʤʘʭʦʚʠʯʥʳʤ ʨʝʢʫʧʝʨʘʪʦʨʦʤ: ʫʩʪʨʦʡʩʪʚʦ ʥʘʢʘʧʣʠʚʘʣʦ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʜʦ ʵʪʦʛʦ 

ʪʨʘʪʠʣʘʩʴ ʥʘ ʥʘʛʨʝʚ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʧʨʠ ʨʘʟʛʦʥʝ ʦʪʜʘʚʘʣʦ ʝʝ ʢʦʣʝʩʘʤ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʭʦʜʘ. ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʣ ʵʢʦʥʦʤʠʪʴ ʜʦ 40% ʨʘʩʭʦʜʘ 

ʙʝʥʟʠʥʘ. ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʤʘʭʦʚʠʢʦʚ ï ʠʭ ʨʘʟʨʳʚ ʧʨʠ ʙʦʣʴʰʠʭ ʯʠʩʣʘʭ 

ʦʙʦʨʦʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʜʦʙʝʥ ʚʟʨʳʚʫ ʛʨʘʥʘʪʳ, ʧʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʠʭ ʵʥʝʨʛʦ-

ʝʤʢʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʚ 3 ʨʘʟʘ ʥʠʞʝ ʚʦʟʤʦʞʥʦʡ(10-15 ʢɼʞ ʥʘ 1 ʢʛ ʤʘʩʩʳ). 

ʇʨʦʙʣʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʘ ʨʝʰʝʥʘ, ʢʦʛʜʘ ʅ.ɺ. ɻʫʣʠʘ ʟʘʤʝʥʠʣ ʮʝʣʴʥʫʶ 

ʣʠʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʥʘ ʙʘʨʘʙʘʥ, ʥʘʤʦʪʘʥʥʳʡ ʠʟ ʪʦʥʢʠʭ ʩʣʦʝʚ ʢʦʤʧʦʟʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʩʪʘʣʴʥʘʷ ʣʝʥʪʘ, ʩʪʝʢʣʦʚʦʣʦʢʥʦ). ʊʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʠʣʦ 

ʥʘʟʚʘʥʠʝ-ʩʫʧʝʨʤʘʭʦʚʠʢ. 

ʇʨʠ ʟʘʧʘʩʘʥʠʠ ʵʥʝʨʛʠʠ ʩʦʟʜʘʝʪʩʷ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʠ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʘʭʦʚʠʢʘ. ʇʨʠ ʦʪʜʘʯʝ ï ʟʘʧʘʩʝʥʥʘʷ ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʛʝʥʝʨʘʪʦʨʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨʘ ʠ 
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ʚʧʦʩʣʝʜʩʪʚʠʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ (ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ Beacon Power 

BP-400 Flywheel). ʅʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʜʦʩʪʦʠʥʩʪʚʦ ʤʘʭʦʚʠʯʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʪʦʤ, ʯʪʦ ʝʤʫ ʥʝ ʥʫʞʥʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʵʥʝʨʛʠʶ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ. ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ ʟʘʧʘʩʘʝʪʩʷ ʚ ʤʘʭʦʚʠʢ 

ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʪʦʤ ʞʝ ʚʠʜʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʙʝʟ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʧʦʪʝʨʴ. 

ɿʘʨʷʞʘʝʪʩʷ ʩʫʧʝʨʤʘʭʦʚʠʢ ʦʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʦʪ ʵʥʝʨʛʠʠ ʨʝʢʫʧʝʨʘʮʠʠ 

ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ, ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʧʦʜʚʦʜʠʤʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʦʪʦʨ-ʛʝʥʝʨʘʪʦʨ ʨʘʙʦʪʘʝʪ ʢʘʢ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʩʦʟʜʘʝʪ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ.[2] 

ʂʦʣʠʯʝʩʪʚʦ ʟʘʧʘʩʘʝʤʦʡ ʵʥʝʨʛʠʠ: 

ὉὯ=  
1

2
ὐ‫2 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʫʧʝʨʤʘʭʦʚʠʢʘ ʅ.ɺ. ɻʫʣʠʘ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʘʭʦʚʠʯʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ: ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ, 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʚʳʩʦʢʠʡ ʂʇɼ (ʜʦ 98%), ʥʝʙʦʣʴʰʠʝ ʩʪʦʠʤʦʩʪʴ, ʛʘʙʘʨʠʪʳ ʠ 

ʤʘʩʩʘ, ʨʘʙʦʪʘ ʧʨʠ ʣʶʙʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ. 

ʉʝʛʦʜʥʷ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʩʫʧʝʨʤʘʭʦʚʠʢʠ ʧʨʠʤʝʥʷʶʪ ʚʦ 

ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ï ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʧʫʪʥʠʢʘʭ ʩʚʷʟʠ ʚ ʢʘʯʝʩʪʚʝ ʘʢʢʫʤʫʣʷʪʦʨʘ 

ʵʥʝʨʛʠʠ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʂʇɼ. [1]. 

ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ: ʧʦʜʟʘʨʷʜʢʘ ʵʣʝʢʪʨʦʘʚʪʦʤʦʙʠʣʝʡ, ʘʚʠʘʮʠʷ, 

ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʘʭ, ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠʪʘʥʠʷ ʟʜʘʥʠʡ. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʫʧʝʨʤʘʭʦʚʠʢʦʚ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʜʰʠʧʥʠʢʦʚ (ʜʦ 20% ʤʦʱʥʦʩʪʠ ʟʘ 1 ʯʘʩ). 

ɼʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʧʳʪʘʶʪʩʷ ʨʝʰʠʪʴ, ʧʨʠʤʝʥʷʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʜʰʠʧʥʠʢʠ 

ʠ ʚʘʢʫʫʤʥʫʶ ʢʘʤʝʨʫ. ʋʩʪʘʥʦʚʢʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʛʝʨʤʝʪʠʯʥʫʶ ʚʘʢʫʫʤʥʫʶ ʢʘʤʝʨʫ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʪʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʢʠʩʣʦʨʦʜʘ ʠ ʚʣʘʛʠ, ʯʪʦ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʦʚʨʝʤʝʥʥʳʡ ʩʫʧʝʨʤʘʭʦʚʠʢ 

 

ʉʨʘʚʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʫʧʝʨʤʘʭʦʚʠʢʦʚ: 

1) Beacon Power BP- 400 Flywheel (ʉʐɸ) 

 
ʈʠʩʫʥʦʢ 3 ï ʋʩʪʨʦʡʩʪʚʦ ʤʘʭʦʚʠʯʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ Beacon Power 

 

ʄʘʪʝʨʠʘʣ: ʫʛʣʝʚʦʣʦʢʦʥʥʳʡ ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ 

ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚ ʤʠʥ: ʜʦ 22 500 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ï 100 ʢɺʪ 

ʕʥʝʨʛʠʷ ï 25 ʢɺʪ*ʯ (90 ʄɼʞ) 

ɿʘʨʷʜʢʘ/ʈʘʟʨʷʜʢʘ ï 90% [3] 

ʅʘ ʩʪʘʣʴʥʦʤ ʚʘʣʫ ʤʘʭʦʚʠʢʘ ʫʩʪʘʥʦʚʣʝʥ ʨʦʪʦʨ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ 

ʦʙʨʘʪʠʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ï ʤʦʪʦʨʘ-ʛʝʥʝʨʘʪʦʨʘ (ʦʥʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 

ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʘʭ), ʢʦʪʦʨʳʡ ʠ ʨʘʩʢʨʫʯʠʚʘʝʪ ʤʘʭʦʚʠʢ ʧʨʠ ʧʨʠʸʤʝ ʵʥʝʨʛʠʠ ʠ 

ʚʳʨʘʙʘʪʳʚʘʝʪ ʪʦʢ ï ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʥʘʛʨʫʟʢʠ. 
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2) STORNETIC FlyWheel Machine EnWheel 22 (ɻʝʨʤʘʥʠʷ) 

 
ʈʠʩʫʥʦʢ 4 ï ʄʘʭʦʚʠʯʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ STORNETIC 

 

ʄʘʪʝʨʠʘʣ: ʚʦʣʦʢʦʥʥʦ-ʘʨʤʠʨʦʚʘʥʥʳʡ ʧʣʘʩʪʠʢ 

ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚ ʤʠʥ: 45 000 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ï 22 ʢɺʪ 

ʕʥʝʨʛʠʷ ï 3,6 ʢɺʪ*ʯ 

ɿʘʨʷʜʢʘ/ʈʘʟʨʷʜʢʘ ï 85% [4] 

ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ: 

ʘ) ʂʦʥʩʪʨʫʢʮʠʠ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʫʧʝʨʤʘʭʦʚʠʢʦʚ ʩʭʦʞʠ ʤʝʞʜʫ 

ʩʦʙʦʡ: ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʢʫʫʤʥʫʶ ʢʘʤʝʨʫ, ʚ ʢʦʪʦʨʫʶ ʧʦʤʝʱʝʥ 

ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʭʦʚʠʢ, ʘ ʪʘʢʞʝ ʩʪʘʪʦʨʘ, ʨʦʪʦʨʘ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʜʰʠʧʥʠʢʦʚ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʩʠʣʳ ʪʨʝʥʠʷ. ʇʨʠ ʚʳʩʦʢʠʭ ʦʙʦʨʦʪʘʭ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʜʰʠʧʥʠʢʠ ʥʝ 

ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʟ-ʟʘ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʙ) ʇʦ ʜʘʥʥʳʤ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʩʫʧʝʨʤʘʭʦʚʠʢʠ ʥʝ ʫʩʪʫʧʘʶʪ ʜʨʫʛʠʤ ʥʘʢʦʧʠ-

ʪʝʣʷʤ ʵʥʝʨʛʠʠ: ʦʪ 3 ʜʦ 25 ʢɺʪ*ʯ (ʚ ʩʨʝʜʥʝʤ 300 ʢɺʪ*ʯ/ʢʛ), ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ï 150 ʢɺʪ*ʯ/ʢʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ ʤʘʭʦʚʠʯʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 20 ï 100 ʢɺʪ, 

ʧʦʵʪʦʤʫ ʦʥʠ ʦʪʣʠʯʥʦ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ. 

ʚ) ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʘʭʦʚʠʯʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ, ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʚʳʰʝ ʥʘ 15-20%. 
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ʇʆɺʓʐɽʅʀɽ ʕʅɽʈɻɽʊʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʊɽʇʃʆʇʆʊʈɽɹʃɽʅʀʗ ʆɹʒɽʂʊʆɺ 

INCREASING ENERGY EFFICIENCY  

OF HEAT CONSUMPTION OF FACILITIES  

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʘ. 

Abstract:  issues of increase of energy efficiency of heat consumption of 

objects at organization of automated individual heat station are considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ, ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ. 

Keywords: resource saving, buildings, structures. 

 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʨʘʤʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʭ 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʋʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʠʟʜʝʨʞʢʘʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʤʦʨʘʣʴʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ [1-15]. 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʥʠʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʟʜʝʨʞʝʢ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʠʙʳʣʠ, ʟʘʚʦʝʚʘʥʠʷ ʙʦʣʴʰʝʡ ʜʦʣʠ ʨʳʥʢʘ ʠ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʥʘ 

ʦʩʥʦʚʝ: 

- ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʨʝʞʠʤʘʤʠ ʚʚʦʜʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʨʘʟʨʘʙʦʪʢʠ, ʦʩʚʦʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ; 

- ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʩʬʝʨʳ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʤʘʰʠʥʦʩʪʨʦʠ-

ʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʝʜʧʨʠʷʪʠʝʤ. 
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ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʢʘʢ ʙʝʩʮʝʣʴʥʘʷ 

ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʚʦʜʠʤʘʷ ʟʘʯʘʩʪʫʶ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʢʘʢ ʬʘʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʫʣʫʯʰʝʥʠʷ ʙʣʘʛʦʩʦʩ-

ʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-

ʙʳʪʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠ-

ʷʪʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʝʛʦʜʥʷ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʝʝ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʝ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ 

ʩʮʝʥʘʨʠʝʚ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʚʥʝʜʨʝʥʠʠ ɸʀʊʇ [1]: ʟʜʘʥʠʝ ʇʊʆ ʥʘ ʩʪ. ʅʦʚʦʩʠʙʠʨʩʢ-ɿʘʧʘʜʥʳʡ; ʩʣʫʞʝʙʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʟʜʘʥʠʝ ʥʘ ʩʪ. ʅʦʚʦʩʠʙʠʨʩʢ-ɻʣʘʚʥʳʡ ʫʣ. ʐʘʤʰʫʨʠʥʘ 39; ʟʜʘʥʠʝ 

ʧʦʜʦʪʜʝʣʘ ʩʪ. ɹʝʣʦʚʦ ʫʣ. ʖʙʠʣʝʡʥʘʷ, 3; ʩʪʘʥʮʠʷ ʇʦʩʝʚʥʘʷ ʟʜʘʥʠʝ ʚʦʢʟʘʣʘ; 

ʩʪʘʥʮʠʷ ɼʦʨʦʛʠʥʘ ʟʜʘʥʠʝ ʚʦʢʟʘʣʘ. 

ɻʨʘʬʠʢʠ ʪʝʤʧʝʨʘʪʫʨ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʛʨʘʬʠʢʠ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʞʠʤʥʦ-ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ɸʀʊʇ ʧʦʢʘʟʘʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʚʥʝʜʨʝʥʠʷ ɸʀʊʇ ʚ ɹʝʣʦʚʦ ʧʦ ʫʣ. ʖʙʠʣʝʡʥʘʷ, 3 
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ɺʳʚʦʜʳ: 

1. ʉʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʦʩʣʝ ʦʨʛʘʥʠʟʘʮʠʠ ɸʀʊʇ ʚ 

ʪʝʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 20 ï 30 %. 

2. ʉʨʝʜʥʠʡ ʵʬʬʝʢʪ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʀʊʇ 

ʥʘ ʦʙʲʝʢʪʘʭ ʧʦʣʠʛʦʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʚ ʢʦʣʠʯʝʩʪʚʝ 94 

ʰʪ., ʚ 2018-2019 ʛʛ. ʩʦʩʪʘʚʠʣ 25,5 % (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʝʨʠʦʜʫ 

ʙʘʟʦʚʦʛʦ ʛʦʜʘ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʢ ʩʦʧʦʩʪʘʚʠʤʳʤ ʫʩʣʦʚʠʷʤ). 

3. ʉʫʤʤʘʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʠ 94 ɸʀʊʇ ʥʘ 

ʦʙʲʝʢʪʘʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʜʠʨʝʢʮʠʠ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʚ 2018-2019 ʛʛ. ʩʦʩʪʘʚʠʣ 11,6 ʪʳʩ. ɻʢʘʣ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʠʣʠ 18,8 ʤʣʥ. 

ʨʫʙ. ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ. 
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ʇʈʆɹʃɽʄɸ ʍʈɸʅɽʅʀʗ ʕʅɽʈɻʀʀ 

THE PROBLEM OF ENERGY STORAGE  
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʟʘʪʨʦʥʫʪʘ ʧʨʦʙʣʝʤʘ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 

ʠ ʩʧʦʩʦʙʳ ʝʝ ʨʝʰʝʥʠʷ. ʆʧʠʩʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʧʫʪʠ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

Abstract:  the article deals with the problem of long-term energy storage and 

ways to solve it. Various methods and ways of solving this problem are described and 

analyzed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʘʥʠʣʠʱʝ ʵʥʝʨʛʠʠ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ, 

ʘʢʢʫʤʫʣʷʪʦʨʳ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʥʘʢʦʧʠʪʝʣʴ, ʪʫʨʙʠʥʘ. 

Keywords: energy storage, renewable sources, batteries, electricity, storage, 

turbine. 
 

ɺʚʝʜʝʥʠʝ 

ʊʷʞʝʣʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʙʝʟ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɼʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʩʚʦʝʡ ʠʩʪʦʨʠʠ ʨʘʟʨʘʙʘʪʳʚʘʣʦ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʩʧʦʩʦʙʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ. ʀ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʙʦʣʴʰʦʝ ʠʭ 

ʨʘʟʥʦʦʙʨʘʟʠʝ. ʆʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʚʦʟʥʠʢʘʶʪ ʚʩʝ 

ʙʦʣʴʰʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 
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ʋʯʝʥʳʝ ʤʥʦʛʦ ʣʝʪ ʥʝ ʤʦʛʫʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʵʢʩʧʣʫʘʪʘʮʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʜʦ ʩʠʭ ʧʦʨ ʯʝʣʦʚʝʯʝʩʪʚʦ 

ʥʝ ʥʘʫʯʠʣʦʩʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʜʘʯʫ ʵʥʝʨʛʠʠ ʦʪ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʘʢ ʩʦʣʥʝʯʥʳʝ 

ʙʘʪʘʨʝʠ ʠʣʠ ʚʝʪʨʷʥʳʝ ʩʪʘʥʮʠʠ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠʣʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʘʢ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ: 

 

ɻʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨʳ 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʝʡ ʩʪʘʥʮʠʠ. ʇʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ɻɸʕʉ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʠʤʝʝʪʩʷ ʜʚʘ ʨʝʟʝʨʚʫʘʨʘ ʚʦʜʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ. ɺ ʥʝʧʠʢʦʚʦʝ ʚʨʝʤʷ ʠʟʙʳʪʦʯʥʘʷ 

ʤʦʱʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʢʘʯʠʚʘʥʠʷ ʚʦʜʳ ʚ ʨʝʟʝʨʚʫʘʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʜʝʣʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʚ ʧʠʢʦʚʦʝ ʚʨʝʤʷ. 

ɺʦʜʘ ʩʣʠʚʘʝʪʩʷ ʚʥʠʟ, ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʪʘʤ ʛʠʜʨʦʛʝʥʝʨʘʪʦʨ, ʚʨʘʱʘʝʪ ʪʫʨʙʠʥʫ ʠ 

ʚʳʨʘʙʘʪʳʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ [1]. 

ɺʦ ʚʩʝʤ ʤʠʨʝ ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ (ɻɸʕʉ) ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʡ ʬʦʨʤʦʡ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ. ʕʥʝʨʛʝ-

ʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɻɸʕʉ ʚʘʨʴʠʨʫʝʪʩʷ, ʥʘ ʧʨʘʢʪʠʢʝ, ʦʪ 70 % ʜʦ 80 % [2]. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʳʛʦʜ-

ʥʳʤ ʣʠʰʴ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ. 

ʊʘʢʞʝ ʢ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʪʥʦʩʷʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ ʠ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʨʘʙʦʪʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʨʷʜʢʘ 75-85% [3]. 

ʅʦ ʫ ɻɸʕʉ ʝʩʪʴ ʦʛʨʦʤʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʥʝʦʙʭʦʜʠʤʳ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ 

ʜʣʷ ʝʛʦ ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʤʘʩʰʪʘʙʥʳʝ ʠ ʦʯʝʥʴ ʟʘʪʨʘʪʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʩʪʘʥʮʠʠ 

https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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ʅʘʢʦʧʠʪʝʣʠ ʵʥʝʨʛʠʠ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ 
ʅʘ ʨʠʩ. 2 ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ 

ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʧʦ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ ʩʭʦʞ 

ʩ ʛʠʜʨʦʘʢʢʫʤʫʣʷʪʦʨʘʤʠ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʤʝʩʪʦ ʚʦʜʳ 

ʚ ʨʝʟʝʨʚʫʘʨʳ ʥʘʛʥʝʪʘʝʪʩʷ ʚʦʟʜʫʭ. ʇʨʠ ʧʦʤʦʱʠ ʜʚʠʛʘʪʝʣʷ ʚʦʟʜʫʭ ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ 

ʥʘʢʦʧʠʪʝʣʴ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʧʠʢʦʚʦʝ ʚʨʝʤʷ ʩʞʘʪʳʡ ʚʦʟʜʫʭ 

ʚʳʧʫʩʢʘʝʪʩʷ ʠ ʚʨʘʱʘʝʪ ʪʫʨʙʠʥʫ. 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ 

 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʨʦʜʘ ʥʘʢʦʧʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʡ ʂʇɼ 

ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʧʨʠ ʩʞʘʪʠʠ ʛʘʟʘ ʧʝʨʝʭʦʜʠʪ ʚ ʪʝʧʣʦʚʫʶ ʬʦʨʤʫ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ ʙʦʣʝʝ 55%, ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʢʦʧʠ-

ʪʝʣʴ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʜʝʰʝʚʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʵʪʦʤʫ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʮʝʣʷʭ, ʦʙʱʘʷ 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʚ ʤʠʨʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 400 ʄɺʪ [3]. 

 

ʈʘʩʧʣʘʚʣʝʥʥʘʷ ʩʦʣʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ 
ʅʘ ʨʠʩ. 3 ʠʟʦʙʨʘʞʝʥ ʧʨʠʥʮʠʧ ʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʩʦʣʠ. ʉʦʣʥʝʯʥʳʝ ʪʝʨʤʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʧʣʘʚ-

ʣʝʥʥʫʶ ʩʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʚ ʢʘʯʝʩʪʚʝ ʘʢʢʫʤʫʣʷʪʦʨʘ ʵʥʝʨʛʠʠ, 

ʥʘʢʦʧʣʝʥʥʦʡ ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʨʘʩʧʣʘʚʣʝʥʥʘʷ ʩʦʣʴ ʫʜʝʨʞʠʚʘʝʪ ʪʝʧʣʦ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ 

ʝʝ ʨʘʟʤʝʱʘʶʪ ʥʘ ʩʦʣʥʝʯʥʳʭ ʪʝʧʣʦʚʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʛʜʝ ʩʦʪʥʠ ʛʝʣʠʦʩʪʘʪʦʚ 

ʩʦʙʠʨʘʶʪ ʪʝʧʣʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʟʝʨʢʘʣ 

ʥʘ ʙʘʰʥʶ ʩ ʩʦʣʴʶ, ʪʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʣʘʚʠʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʟʘʪʝʤ ʦʥʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʨʝʟʝʨʚʫʘʨ, ʧʦʩʣʝ ʯʝʛʦ ʩʦʣʴ ʦʪʜʘʝʪ ʪʝʧʣʦ ʚʦʜʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʨʦʛʝʥʝʨʘʪʦʨʘ, ʧʦʣʫʯʝʥʥʳʡ ʧʘʨ ʧʨʠʚʦʜʠʪ ʚʦ ʚʨʘʱʝʥʠʝ ʪʫʨʙʠʥʫ, 

ʚʳʨʘʙʘʪʳʚʘʶʱʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 
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ʆʜʥʠʤ ʠʟ ʧʣʶʩʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʘʩʧʣʘʚʣʝʥʥʘʷ ʩʦʣʴ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ 500 ʛʨʘʜʫʩʦʚ ʧʦ ʎʝʣʴʩʠʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʳ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʤʦʛʘʝʪ ʧʨʦʜʣʝʚʘʪʴ 

ʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʣʠʙʦ ʦʙʦʛʨʝʚʘʪʴ ʧʦʤʝʱʝʥʠʷ ʠ ʜʘʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʚ ʚʝʯʝʨʥʝʝ 

ʚʨʝʤʷ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʠʥʮʠʧ ʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ  

ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʧʣʘʚʣʝʥʥʦʡ ʩʦʣʠ 

 

ʇʨʦʪʦʯʥʳʝ ʙʘʪʘʨʝʠ 
ʅʘ ʨʠʩ. 4 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʦʪʦʯʥʳʭ ʙʘʪʘʨʝʡ. ʇʨʦʪʦʯʥʳʝ 

ʙʘʪʘʨʝʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʪʦ-ʪʦ ʩʨʝʜʥʝʝ ʤʝʞʜʫ ʦʙʳʯʥʦʡ ʙʘʪʘʨʝʝʡ ʠ 

ʪʦʧʣʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ. ʆʛʨʦʤʥʳʡ ʢʦʥʪʝʡʥʝʨ ʩ ʞʠʜʢʠʤ ʵʣʝʢʪʨʦʣʠʪʦʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʨʘʩʪʚʦʨʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʦʣʝʡ, ʧʨʦʢʘʯʠʚʘʝʪʩʷ ʯʝʨʝʟ ʷʜʨʦ, 

ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʘ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʤʝʤʙʨʘʥʦʡ, ʧʨʠ ʵʪʦʤ ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ ʘʥʦʜʦʤ ʚʦʟʥʠʢʘʝʪ ʠʦʥʥʳʡ ʦʙʤʝʥ, 

ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʙʦʪʢʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ʕʣʝʢʪʨʦʣʠʪʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʘʥʘʜʠʝʚʘʷ ʩʦʣʴ, ʘ ʪʘʢʞʝ ʨʘʩʪʚʦʨʳ ʮʠʥʢʘ, ʭʣʦʨʘ ʠʣʠ ʩʦʣʝʥʘʷ 

ʚʦʜʘ. ʆʥʠ ʥʘʜʝʞʥʳ, ʧʨʦʩʪʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʫ ʥʠʭ ʜʦʣʛʠʡ ʩʨʦʢ ʩʣʫʞʙʳ [4]. 

 

ʇʦʢʘ ʥʝʪ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʦʙʱʘʷ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 320 

ʄɺʪ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ [2]. ʇʣʶʩʳ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʧʦʢʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘ ʙʘʪʘʨʝʷʭ ʩ 

ʜʣʠʪʝʣʴʥʦʡ ʚʳʜʘʯʝʡ ʵʥʝʨʛʠʠ (ʙʦʣʝʝ 4 ʯʘʩʦʚ), ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ 

ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʝʟʝʨʚʫʘʨʘ, ʘ 

ʪʘʢʞʝ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʣʠʪʦʚ. ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʚʳʜʝʣʷʶʪ 

ʛʨʦʤʦʟʜʢʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʪʠʣʠʟʘʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʙʱʝʡ 

ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʚʩʝʭ ʙʘʪʘʨʝʡ, ʘ ʪʘʢʞʝ ʥʠʟʢʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʤʝʤʙʨʘʥʳ. 
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ʈʠʩʫʥʦʢ 4 ï ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʦʪʦʯʥʳʭ ʙʘʪʘʨʝʡ 

 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ 
ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʵʥʝʨʛʠʠ, ʷʚʣʷʶʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʩʠʩʪʝʤʳ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ. 

ʅʠʢʝʣʴ-ʢʘʜʤʠʝʚʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʚʢʣʶʯʘʶʪ ʘʣʢʘʣʠʥʦʚʳʝ ʧʝʨʝʟʘʨʷʞʘʝʤʳʝ 

ʙʘʪʘʨʝʠ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ. 

ʆʥʠ ʥʘʭʦʜʷʪʩʷ ʣʠʙʦ ʚ ʟʘʛʝʨʤʝʪʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʥʘ ʧʝʨʝʥʦʩʥʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʣʠʙʦ ʚ ʬʦʨʤʝ ʩ ʞʠʜʢʠʤ 

ʵʣʝʢʪʨʦʣʠʪʦʤ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʷʭ. ʕʪʦʪ ʪʠʧ ʙʘʪʘʨʝʠ 

ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʜʣʠʥʥʳʡ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ: ʙʦʣʴʰʝ ʯʝʤ 3500 ʮʠʢʣʦʚ ʠ 

ʥʝʩʣʦʞʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ʆʜʥʘʢʦ ʦʥʠ ʪʦʢʩʠʯʥʳ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠ ʯʘʩʪʦ ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʢ ʚ ʚʠʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

çʵʬʬʝʢʪʘ ʧʘʤʷʪʠè. ʃʠʪʠʡ-ʠʦʥʥʳʝ (Li-Ion) ʘʢʢʫʤʫʣʷʪʦʨʳ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʪʨʝʙʫʶʱʠʝ ʤʠʥʠʤʫʤʘ 

ʵʥʝʨʛʠʠ. ʃʠʪʠʡ-ʠʦʥʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʦ-

ʝʤʢʦʩʪʴ ʠ ʫʜʝʣʴʥʫʶ ʵʥʝʨʛʠʶ ʤʝʞʜʫ 75 ʜʦ 125 ɺʪ.ʯ/ʢʛ [5]. ʂ ʪʦʤʫ ʞʝ ʦʥʠ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ ʟʘʨʷʞʘʪʴʩʷ ʠ ʨʘʟʨʷʞʘʪʴʩʷ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʥʦʛʦ ʮʠʢʣʘ: 78 % ʚ ʪʝʯʝʥʠʝ 3500 ʮʠʢʣʦʚ. ʕʪʠ 

ʘʢʢʫʤʫʣʷʪʦʨʳ ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʠʩʪʝʤ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ ʠʟ-ʟʘ ʠʭ 

ʩʨʦʢʘ ʩʣʫʞʙʳ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʛʣʫʙʠʥʳ ʨʘʟʨʷʜʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʠ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

ʦʩʥʦʚʘʥ ʥʘ ʦʙʨʘʪʠʤʦʩʪʠ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʉʚʠʥʮʦʚʦ-ʢʠʩʣʦʪʥʳʝ ʨʘʙʦʪʘʶʪ 

ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʩʚʠʥʮʘ ʠ ʜʠʦʢʩʠʜʘ ʩʚʠʥʮʘ ʚ ʨʘʩʪʚʦʨʝ 

ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ʃʠʪʠʡ-ʠʦʥʥʳʝ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʢʪʨʦʜʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʨʦʧʠ-
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ʪʘʥʥʳʤ ʵʣʝʢʪʨʦʣʠʪʦʤ ʧʦʨʠʩʪʳʤʠ ʩʝʧʘʨʘʪʦʨʘʤʠ. ʇʝʨʝʥʦʩʯʠʢʘʤʠ ʟʘʨʷʜʘ 

ʷʚʣʷʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʡ ʠʦʥ ʣʠʪʠʷ, ʢʦʪʦʨʳʡ ʚʥʝʜʨʷʝʪʩʷ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʠʤʠʯʝʩʢʦʡ 

ʩʚʷʟʠ. ɸʣʶʤʠʥʠʡ-ʠʦʥʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʘʣʶʤʠʥʠ-

ʝʚʦʛʦ ʘʥʦʜʘ, ʢʘʪʦʜʘ ʠʟ ʛʨʘʬʠʪʘ ʚ ʚʠʜʝ ʧʝʥʳ ʠ ʞʠʜʢʦʛʦ ʠʦʥʥʦʛʦ ʥʝʚʦʩʧʣʘʤʝ-

ʥʷʶʱʝʛʦʩʷ ʵʣʝʢʪʨʦʣʠʪʘ. ɹʘʪʘʨʝʷ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʦʩʘʞʜʝʥʠʷ: ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʪʚʦʨʝʥʠʝ ʘʣʶʤʠʥʠʷ ʥʘ ʘʥʦʜʝ, ʜʘʣʝʝ ʚ ʩʨʝʜʝ ʞʠʜʢʦʛʦ 

ʵʣʝʢʪʨʦʣʠʪʘ ʘʥʠʦʥʳ ʭʣʦʨʘʣʶʤʠʥʘʪʘ ʠʥʪʝʨʢʘʣʠʨʫʶʪ ʚ ʛʨʘʬʠʪ. ʂʦʣʠʯʝʩʪʚʦ 

ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʟʘʨʷʜʦʢ ʙʘʪʘʨʝʠ ï ʙʦʣʝʝ 7,5 ʪʳʩ. ʮʠʢʣʦʚ ʙʝʟ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ. 

ʋ ʧʦʜʦʙʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʝʩʪʴ ʦʙʱʠʡ ʤʠʥʫʩ ï ʜʦʣʛʘʷ ʟʘʨʷʜʢʘ, ʢʨʦʤʝ 

ʪʦʛʦ ʧʦʜʦʙʥʳʡ ʚʠʜ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ, ʠʟ-ʟʘ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʠʭ ʩʦʩʪʘʚ. 

 

ʊʝʨʤʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ 
ʅʘ ʨʠʩ. 5 ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʝʨʤʘʣʴʥʳʭ ʭʨʘʥʠʣʠʱ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʝʨʤʘʣʴʥʳʭ ʭʨʘʥʠʣʠʱ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʦʡ ʩʢʨʳʪʦʡ ʪʝʧʣʦʝʤʢʦʩʪʴʶ, ʠʟʚʝʩʪʥʳʤʠ ʢʘʢ ʤʘʪʝʨʠʘʣʳ ʩ 

ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʠʭ ʩʢʨʳʪʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʯʝʤ ʦʱʫʪʠʤʦʝ ʪʝʧʣʦ. ɺ 

ʦʧʨʝʜʝʣʸʥʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʦʪ ʪʚʝʨʜʦʛʦ ʢ 

ʞʠʜʢʦʤʫ ʧʦʛʣʦʱʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ [3]. 

ɼʘʥʥʳʡ ʚʠʜ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʵʥʝʨʛʠʷ ʚ ʬʦʨʤʝ ʪʝʧʣʘ ʣʠʙʦ ʧʦʛʣʦʱʘʝʪʩʷ, ʣʠʙʦ 

ʚʳʜʝʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʤʘʪʝʨʠʘʣʘ. ɺʦ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʬʘʟʳ 

ʧʦʜʦʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʛʣʦʱʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 5 ï ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʝʨʤʘʣʴʥʳʭ ʭʨʘʥʠʣʠʱ 
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ʊʝʭʥʦʣʦʛʠʷ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʤʘʭʦʚʠʢʦʤ 
ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʤʘʭʦʚʠʢʦʤ. 

ʅʘʢʦʧʠʪʝʣʴ ʵʥʝʨʛʠʠ ʤʘʭʦʚʠʢʘ ʨʘʙʦʪʘʝʪ ʟʘ ʩʯʝʪ ʫʩʢʦʨʝʥʠʷ ʨʦʪʦʨʘ ʜʦ ʦʯʝʥʴ 

ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ, ʘʢʢʫʤʫʣʠʨʫʷ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ. ʂʦʛʜʘ ʵʥʝʨʛʠʷ ʠʟʚʣʝʢʘʝʪʩʷ, 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʘʭʦʚʠʢʘ ʫʤʝʥʴʰʘʝʪʩʷ; ʜʦʙʘʚʣʝʥʠʝ ʵʥʝʨʛʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʤʘʭʦʚʠʢʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʶʪ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʠ ʟʘʤʝʜʣʝʥʠʷ ʤʘʭʦʚʠʢʘ, ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. 

ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʨʦʪʦʨʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʫʛʣʝʨʦʜʥʦ-

ʚʦʣʦʢʥʠʩʪʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʧʦʜʚʝʰʝʥʥʳʭ ʥʘ ʤʘʛʥʠʪʥʳʭ ʧʦʜʰʠʧʥʠʢʘʭ ʠ 

ʚʨʘʱʘʶʱʠʭʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 20000 ʜʦ ʙʦʣʝʝ 50000 ʦʙ/ʤʠʥ ʚ ʚʘʢʫʫʤʥʦʤ 

ʢʦʨʧʫʩʝ. ʊʘʢʠʝ ʤʘʭʦʚʠʢʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ (çʟʘʨʷʜʘè) ʟʘ 

ʩʯʠʪʘʥʥʳʝ ʤʠʥʫʪʳ. ʉʠʩʪʝʤʘ ʤʘʭʦʚʠʢʘ ʩʦʝʜʠʥʝʥʘ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʠʣʠ ʛʝʥʝʨʘʪʦʨʦʤ. ʉʠʩʪʝʤʳ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʣʛʠʡ ʩʨʦʢ 

ʩʣʫʞʙʳ (ʜʣʷʪʩʷ ʜʝʩʷʪʠʣʝʪʠʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ; ʩʨʦʢ ʩʣʫʞʙʳ ʧʦʣʥʦʛʦ ʮʠʢʣʘ, ʫʢʘʟʘʥʥʳʡ ʜʣʷ ʤʘʭʦʚʠʢʦʚ, 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 10 
5
 ʜʦ 10 

7
 ʮʠʢʣʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʭ ʙʦʣʴʰʠʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʵʥʝʨʛʠʝʡ (100ï130 ɺʪ ʯ/ʢʛ ʠʣʠ 360-

500 ʢɼʞ/ʢʛ) ʠ ʫʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ [6]. 
 

 
ʈʠʩʫʥʦʢ 6 ï ʊʝʭʥʦʣʦʛʠʷ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʤʘʭʦʚʠʢʦʤ 

 

ɺʳʚʦʜʳ 

ʀʟ ʚʩʝʛʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ɺʦ-ʧʝʨʚʳʭ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʪʦʪʠʧʘʤʠ ʜʣʷ 

ʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʧʨʦʝʢʪʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʢʘʞʜʳʡ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʣʶʩʳ ʠ 

ʤʠʥʫʩʳ, ʪʘʢʞʝ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʨʳʥʦʢ ʫʩʪʨʦʡʩʪʚ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʯʪʦ 

ʜʝʣʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʠ ʚʳʛʦʜʥʦʡ, ʢʘʢ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F_%D0%B2%D1%80%D0%B0%D1%89%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B4%D0%B2%D0%B8%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
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ʄʆɼɽʃʔ ʇʈʆʎɽʉʉɸ ɿɸʑʀʊʓ ʀʅʌʆʈʄɸʎʀʀ ʆʊ ɽɽ ʅɽɻʃɸʉʅʆɻʆ 

ʇʆʃʋʏɽʅʀʗ ʅɸʈʋʐʀʊɽʃɽʄ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ʅɸ ɿɸʑʀʑɸɽʄʓʍ ʆɹʒɽʂʊɸʍ 

MODEL OF THE PROCESS OF PROTECTING INFORMATION  

FROM ITS SECRET RECEIPT BY THE VIOLATOR  

OF INFORMATION SECURITY ON PROTECTED OBJECTS  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʦʮʝʥʠʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʨʫʰʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʛʣʘʩʥʦʛʦ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

Abstract:  the article considers a simulation model that allows evaluating the 

potential capabilities of an information security violator, the effectiveness of the 

process of protecting information from covert receipt of information, as well as 

developing requirements for advanced information security systems. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʨʫʰʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʱʠʪʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʝʛʣʘʩʥʦʝ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

Keywords: information security violator, information protection, secret receipt 

of information, simulation model. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʠʩʪʝʤ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʚʘʞʥʦʩʪʠ ʠ ʮʝʥʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʥʠʭ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʂʀ), ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʝʜʝʥʠʷ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʰʧʠʦʥʘʞʘ ʢʘʢ ʦʨʛʘʥʘʤʠ ʨʘʟʚʝʜʢʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʢʨʫʧʥʳʭ ʭʦʣʜʠʥʛʦʚ ʠ 

ʢʦʨʧʦʨʘʮʠʡ, ʪʘʢ ʠ ʢʨʘʞʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪʜʝʣʴʥʳʤʠ ʥʘʨʫʰʠʪʝʣʷʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ), ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦʚʠʪʴʩʷ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ (ɿʀ), ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʥʘ ʦʙʲʝʢʪʘʭ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ (ʆʀ), ʦʪ ʥʝʛʣʘʩʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʅʇʀ [1]. 

ʇʦʜ ʆʀ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ: ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʠʭ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʧʦʤʝʱʝʥʠʡ ʠʣʠ ʦʙʲʝʢʪʦʚ (ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ), ʚ 

ʢʦʪʦʨʳʭ ʵʪʠ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ ʫʩʪʘʥʦʚʣʝʥʳ, ʠʣʠ ʧʦʤʝʱʝʥʠʡ ʠ ʦʙʲʝʢʪʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʝʜʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʧʝʨʝʛʦʚʦʨʦʚ [2]. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʧʦʚʳʰʝʥʠʷ ɿʀ ʦʪ ʅʇʀ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ 

ʟʘʜʘʯʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʅʇʀ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʘʢ ʦʨʛʘʥʦʚ 

ʨʘʟʚʝʜʢʠ, ʪʘʢ ʠ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉɹ) ʦʨʛʘʥʠʟʘʮʠʡ. 

 

ʆʧʠʩʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʅʇʀ 

ʥʘʨʫʰʠʪʝʣʷ ʀɹ ʥʘ ʟʘʱʠʱʘʝʤʳʭ ʆʀ 

ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʅʇʀ ʥʘʨʫʰʠʪʝʣʝʤ ʀɹ ʥʘ ʆʀ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʦʚ 

ʜʦʙʳʚʘʥʠʷ (ʨʘʟʚʝʜʢʠ) ʠʥʬʦʨʤʘʮʠʠ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ ʀɹ ʠ ʦʨʛʘʥʦʚ 

ɿʀ ʆʀ: 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʛʘʥʦʚ ʜʦʙʳʚʘʥʠʷ (ʨʘʟʚʝʜʢʠ) ʠʥʬʦʨ-

ʤʘʮʠʠ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʘʨʫʰʠʪʝʣʝʡ ʀɹ; 

ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʨʫʰʠʪʝʣʷ ʀɹ ʧʦ ʚʩʢʨʳʪʠʶ 

ʆʀ; ʦʙʥʘʨʫʞʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ 

(ʊʂʋʀ); ʫʩʪʘʥʦʚʢʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʉʊʉ) ʅʇʀ; ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʶ ʥʘ ʆʀ. 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʆʀ; 

ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʛʘʥʦʚ ʩʠʩʪʝʤʳ ɿʀ ʆʀ ʧʦ 

ʦʙʥʘʨʫʞʝʥʠʶ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʣʦʢʘʣʠʟʘʮʠʠ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʉʊʉ ʠ ʊʂʋʀ; 

ʟʘʱʠʪʝ ʦʪ ʅʇʀ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʦʤ ʯʠʩʣʝ: ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, 

ʠʤʠʪʘʮʠʦʥʥʳʝ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ, 

ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʅʇʀ ʠ ɿʀ, ʚʩʝʩʪʦʨʦʥʥʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ ʥʘʨʫʰʠʪʝʣʷ ʀɹ, ʪʘʢ ʠ ʦʨʛʘʥʦʚ ʩʠʩʪʝʤʳ ɿʀ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʠʩʘʪʝʣʴʥʫʶ, ʘ ʟʘʪʝʤ ʠ ʠʤʠʪʘʮʠʦʥʥʫʶ 

ʤʦʜʝʣʴ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʠ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʨʫʰʠʪʝʣʷ ʀɹ ʠ ʩʠʩʪʝʤʳ ɿʀ. 
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ʆʧʠʩʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʅʇʀ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ʘ) ʩʠʩʪʝʤʫ ʧʦʣʫʯʝʥʠʷ (ʜʦʙʳʚʘʥʠʷ) ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ: 

ʧʦʜʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʜʦʙʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ; 

ʙ) ʟʘʱʠʱʘʝʤʳʝ ʦʙʲʝʢʪʳ (ʆʀ) ʪʘʢʠʝ ʢʘʢ: 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ (ɸʉ), ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʀʉ), 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɸʉʋ 

ʊʇ), ʦʙʲʝʢʪʳ ʢʨʠʪʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ (ʂʀʀ), ʛʜʝ ʤʦʞʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ; 

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʧʠʩʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ,  

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʥʘ ʆʀ ʦʪ ʅʇʀ ʥʘʨʫʰʠʪʝʣʝʤ ʀɹ 

 

ʟʘʱʠʱʘʝʤʳʝ ʧʦʤʝʱʝʥʠʷ (ɿʇ): ʢʘʙʠʥʝʪʳ ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʩʦʪʨʫʜʥʠʢʦʚ, 

ʢʦʥʬʝʨʝʥʮ-ʟʘʣʳ, ʢʦʤʥʘʪʳ ʜʣʷ ʧʝʨʝʛʦʚʦʨʦʚ, ʛʜʝ ʤʦʞʝʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʂʀ ʚ 

ʚʠʜʝ ʘʢʫʩʪʠʯʝʩʢʠʭ, ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ; 

ʚ) ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʆʀ, ʝʝ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ: ʢʦʥʪʨʦʣʷ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʝʝ ʫʪʝʯʢʠ ʧʦ ʊʂʋʀ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʧʦʜʩʠʩʪʝʤʳ: 

ʫʧʨʘʚʣʝʥʠʷ; ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ; ʦʙʥʘʨʫʞʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʟʘʱʠʪʳ ʊʂʋʀ (ʉʊʉ). 

ʉʠʩʪʝʤʘ ʅʇʀ (ʩʠʩʪʝʤʘ ʨʘʟʚʝʜʢʠ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʨʛʘʥʳ ʠ ʩʨʝʜʩʪʚʘ 

ʅʇʀ (ʨʘʟʚʝʜʢʠ), ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ (ʉʊʉ) 

ʥʝʛʣʘʩʥʦʛʦ ʜʦʙʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʊʂʋʀ. 

ɺ ʆʀ ʪʠʧʘ ï ɿʇ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʝʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʊʂʋʀ: 

ʘʢʫʩʪʠʯʝʩʢʠʡ, ʚʠʙʨʦʘʢʫʩʪʠʯʝʩʢʠʡ, ʘʢʫʩʪʦ-ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʊʂʋʀ, ʥʦ ʤʦʛʫʪ ʠ 

ʩʦʟʜʘʚʘʪʴʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʊʂʋʀ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʘ ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʉʊʉ, ʪʘʢʠʭ ʢʘʢ: ʨʘʜʠʦʤʠʢʨʦʬʦʥʳ, ʪʝʣʝʬʦʥʥʳʝ ʨʘʜʠʦʨʝʪʨʘʥ-

ʩʣʷʪʦʨʳ, ʩʪʝʪʦʩʢʦʧʳ, ʤʠʢʨʦ ʚʠʜʝʦʢʘʤʝʨʳ ʩ ʨʘʜʠʦʢʘʥʘʣʦʤ, ʜʠʢʪʦʬʦʥʳ ʠ ʪ.ʜ. 

ɼʨʫʛʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʆʀ ʷʚʣʷʶʪʩʷ: ɸʉ, ʀʉ, ɻʀʉ, ʀʉʇɼʥ, ɸʉʋ ʊʇ, ʚ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʅʘ ʪʘʢʠʭ 

ʆʀ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʊʂʋʀ: ʇʕʄʀʅ, ʫʪʝʯʢʘ ɿʀ ʧʦ ʮʝʧʷʤ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʟʘʟʝʤʣʝʥʠʷ, ʥʦ ʤʦʛʫʪ ʠ ʩʦʟʜʘʚʘʪʴʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʊʂʋʀ ʟʘ 

ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʘ ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʉʊʉ. 
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ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʆʀ ʠ ʝʝ ʚʘʞʥʝʡʰʘʷ ʧʦʜʩʠʩʪʝʤʘ ï ʢʦʥʪʨʦʣʷ 

ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ (ʂɿʀ) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ: 

ʫʧʨʘʚʣʝʥʠʷ, ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʂʀ ʠ ʧʦʜʩʠʩʪʝʤʫ ʦʙʥʘʨʫʞʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʟʘʱʠʪʳ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʊʂʋʀ. 

ɺ ʦʧʠʩʘʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ɿʀ ʦʪ ʅʇʀ ʧʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ 

ʥʘʨʫʰʠʪʝʣʷ ʀɹ ʷʚʣʷʝʪʩʷ ʅʇʀ, ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ɸʉ ʠ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚ ɿʇ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʊʂʋʀ. ɺʘʞʥʝʡʰʝʡ 

ʟʘʜʘʯʝʡ ʞʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʆʀ (ʢʦʥʪʨʦʣʷ ʟʘʱʠʱʝʥʥʦʩʪʠ) ʷʚʣʷʝʪʩʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ, ʜʦʩʪʦʚʝʨʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʣʦʢʘʣʠʟʘʮʠʷ ʠ 

ʣʠʢʚʠʜʘʮʠʷ ʉʊʉ ʠ ʟʘʱʠʪʘ ʦʪ ʝʝ ʫʪʝʯʢʠ ʧʦ ʊʂʋʀ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʥʪʨʦʣʷ ʥʘ ʟʘʱʠʱʘʝʤʳʭ ʆʀ. 

 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʅʇʀ  

ʥʘʨʫʰʠʪʝʣʝʤ ʀɹ ʥʘ ʟʘʱʠʱʘʝʤʳʭ ʆʀ 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʠʤʠʪʘʮʠʠ ʜʝʡʩʪʚʠʡ ʥʘʨʫʰʠʪʝʣʷ 

ʀɹ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʆʀ ʷʚʣʷʶʪʩʷ: 

ʢʦʣʠʯʝʩʪʚʦ: ʦʨʛʘʥʦʚ ʨʘʟʚʝʜʢʠ (ʥʘʨʫʰʠʪʝʣʝʡ ʀɹ); ʦʙʥʘʨʫʞʝʥʥʳʭ ʊʂʋʀ ʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʉʊʉ ʥʘ ʆʀ; ʟʘʱʠʱʘʝʤʳʭ ʆʀ; ʩʦʪʨʫʜʥʠʢʦʚ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʆʀ; 

ʪʨʝʙʫʝʤʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʘ: ʦʙʥʘʨʫʞʝʥʠʷ, ʥʘʙʣʶʜʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ 

ʚʩʢʨʳʪʠʷ ʆʀ ʥʘʨʫʰʠʪʝʣʝʤ ʀɹ; ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘʨʫʰʠʪʝʣʷ ʀɹ ʥʘ ʆʀ; 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʊʂʋʀ ʥʘ ʆʀ; 

ʪʨʝʙʫʝʤʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʘ: ʦʙʥʘʨʫʞʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʣʦʢʘʣʠʟʘʮʠʠ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʉʊʉ ʠ ʊʂʋʀ ʠ ʟʘʱʠʪʳ (ʣʠʢʚʠʜʘʮʠʠ) ʦʪ ʥʠʭ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʆʀ. 

ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʚ 

ʩʠʩʪʝʤʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: çGPSS World Student Versionè. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2 [3]. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ɿʀ ʦʪ ʅʇʀ 
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ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʥʘʨʫʰʠʪʝʣʷ ʀɹ ʩ ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʅʇʀ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʭ ʊʂʋʀ ʤʦʜʝʣʠʨʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʤʦʜʫʣʷʤʠ: 

ʄʦʜʫʣʴ ˉ 1. ʀʤʠʪʘʮʠʷ ʦʨʛʘʥʦʚ ʨʘʟʚʝʜʢʠ: ʠʤʠʪʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚʩʢʨʳʪʠʷ 

ʆʀ; ʚʥʝʜʨʝʥʠʷ ʥʘ ʆʀ ʉʊʉ ʅʇʀ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʠ ʫʩʪʘʥʦʚʢʦʡ ʉʊʉ, ʥʘ ʆʀ; 

ʧʨʦʮʝʩʩʘ ʅʇʀ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʧʦʣʥʦʪʳ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ. 

ʄʦʜʫʣʴ ˉ 2. ʀʤʠʪʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʀ, ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʊʂʋʀ ʥʘ ʆʀ. 

ʄʦʜʫʣʴ ˉ 3. ʀʤʠʪʘʮʠʷ ʧʨʦʮʝʩʩʘ ʢʦʥʪʨʦʣʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʅʇʀ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʦʜʧʨʦʮʝʩʩʦʚ ʦʙʥʘʨʫʞʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʣʦʢʘʣʠʟʘʮʠʠ 

ʠ ʣʠʢʚʠʜʘʮʠʠ (ʟʘʢʨʳʪʠʷ, ʟʘʱʠʪʳ) ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʊʂʋʀ, 

ʩʦʟʜʘʥʥʳʭ ʥʘʨʫʰʠʪʝʣʝʤ ʀɹ. 

ɿʘʚʝʨʰʘʝʪʩʷ ʨʘʙʦʪʘ ʤʦʜʝʣʠ ʚʳʚʦʜʦʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ɿʀ ʦʪ ʅʇʀ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʥʘʨʫʰʠʪʝʣʴ ʀɹ ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʘʢ ʦʨʛʘʥ 

ʨʘʟʚʝʜʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʙʦʡ ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ (ʉʄʆ) ʙʝʟ ʦʯʝʨʝʜʝʡ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʟʘʷʚʦʢ. ʄʦʜʝʣʠʨʫʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ, ʦʩʥʘʱʝʥʥʘʷ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʛʨʫʧʧʘ 

ʥʘʨʫʰʠʪʝʣʝʡ ʀɹ, ʠʤʝʶʱʘʷ ʚʩʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʅʇʀ. ɹʫʜʝʤ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʨʫʰʠʪʝʣʴ ʀɹ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʚʩʝʤ 

ʚʦʟʤʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʅʇʀ, ʘ ʠʤʝʥʥʦ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʊʂʋʀ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʉʊʉ ʥʘ ʆʀ. 

ɺ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʟʘʱʠʱʘʝʤʳʡ ʆʀ, ʩʦʩʪʦʷʱʠʡ ʠʟ N ʟʘʱʠʱʘʝʤʳʭ 

ʧʦʤʝʱʝʥʠʡ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ (ɸʉ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʙʦʡ ʤʥʦʛʦʢʘ-

ʥʘʣʴʥʫʶ ʉʄʆ ʩ ʦʯʝʨʝʜʷʤʠ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʟʘʷʚʦʢ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʆʀ ʭʦʨʦʰʦ ʟʘʱʠʱʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʧʦʩʦʙʳ ʠ 

ʤʝʪʦʜʳ ʪʝʭʥʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʊɿʀ) ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʅʉɼ. 

ʉʠʩʪʝʤʘ ɿʀ ʆʀ ʚ ʯʘʩʪʠ ʧʦʜʩʠʩʪʝʤʳ ʂɿʀ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʢʞʝ 

ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ ʉʄʆ ʩ ʦʯʝʨʝʜʷʤʠ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ ʚʨʝʤʝʥʘʤʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ. ʆʨʛʘʥʳ ʩʠʩʪʝʤʳ ʂɿʀ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʝʝ ʫʪʝʯʢʠ ʧʦ 

ʊʂʋʀ ʩʚʦʝʚʨʝʤʝʥʥʦ, ʧʦʣʥʦ, ʜʦʩʪʦʚʝʨʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ, 

ʣʦʢʘʣʠʟʫʶʪ ʠ ʫʩʪʨʘʥʷʶʪ ʦʙʥʘʨʫʞʝʥʥʳʝ ʊʂʋʀ ʠ ʉʊʉ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ɿʀ ʦʪ ʅʇʀ. 

ɺʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ: ʦʨʛʘʥʦʚ ʅʇʀ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʊʂʋʀ ʥʘ ʆʀ, ʦʨʛʘʥʦʚ ʩʠʩʪʝʤʳ ɿʀ ʆʀ; 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʘ: ʦʙʥʘʨʫʞʝʥʠʷ, 

ʥʘʙʣʶʜʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʚʩʢʨʳʪʠʷ ʆʀ ʥʘʨʫʰʠʪʝʣʝʤ ʀɹ; ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʊʂʋʀ b 

CNC ʥʘ ʆʀ; ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘʨʫʰʠʪʝʣʷ ɹʀ ʥʘ ʆʀ; 
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ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʘ: ʦʙʥʘʨʫʞʝʥʠʷ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʣʦʢʘʣʠʟʘʮʠʠ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʠ ʟʘʱʠʪʳ ʦʪ ʊʂʋʀ ʠ ʉʊʉ 

ʩʠʩʪʝʤʳ ɿʀ ʆʀ. 

ɺʘʨʠʘʥʪ ʧʦʣʫʯʝʥʥʳʭ ʦʩʥʦʚʥʳʭ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʅʇʀ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4. ʀʟ ʨʠʩʫʥʢʘ 4 ʚʠʜʥʦ, 

ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʱʠʱʘʝʤʳʡ 

ʆʀ ʙʫʜʝʪ ʚʩʢʨʳʪ ʦʨʛʘʥʘʤʠ ʨʘʟʚʝʜʢʠ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ: PVSKR_OB=0,774, ʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ɿʀ ʦʪ ʅʇʀ: PZI_OB=0,774, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʆʀ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʘ ʟʘʱʠʱʝʥ ʦʪ ʅʇʀ ʦʨʛʘʥʘʤʠ ʨʘʟʚʝʜʢʠ ʠ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʚʘʪʴ ʤʝʨʳ ʧʦ ɿʀ. 
 

 
ʈʠʩʫʥʦʢ 4 ï ɺʘʨʠʘʥʪ ʧʦʣʫʯʝʥʥʳʭ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ  

ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʅʇʀ 
 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʘʜʝʢ-

ʚʘʪʥʦʡ, ʦʙʣʘʜʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʦʚʠʟʥʦʡ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʘʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʦʩʪʦʷʥʠʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʚʘʨʴʠʨʫʝʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɺʳʷʚʣʝʥʥʳʝ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʠ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʦʩʣʫʞʘʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʩʥʦʚʦʡ ʜʣʷ ʩʠʥʪʝʟʘ 

ʥʦʚʳʭ ʩʠʩʪʝʤ ɿʀ ʦʪ ʅʇʀ ʥʘʨʫʰʠʪʝʣʝʤ ʀɹ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʧʦʟʚʦ-

ʣʷʶʱʝʡ ʦʮʝʥʠʚʘʪʴ ʧʨʦʮʝʩʩ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʨʘʟʚʝʜʢʠ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʴʠʨʫʝʤʳʭ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

Abstract: the article describes a simulation model that allows us to evaluate 

the process of protecting information from computer intelligence in automated 

systems of organizations, depending on the varying source data, as well as to develop 

requirements for advanced information security systems. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʨʘʟʚʝʜʢʘ, ʥʝʩʘʥʢ-

ʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

Keywords: information security, computer intelligence, unauthorized access, 

unauthorized impact, unintended impact, simulation model. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

(ʀʉ) ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ (ɸʉ), ʚʥʝʜʨʝʥʠʷ ʚʳʩʦʢʦʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʭ 

ʙʠʟʥʝʩ- ʧʨʦʮʝʩʩʦʚ, ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀɹ), ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ɿʀ) ʦʪ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʨʘʟʚʝʜʢʠ (ʂʈ) ʠʥʦʩʪʨʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʦʨʛʘʥʠʟʘʮʠʡ ï 

ʢʦʥʢʫʨʝʥʪʦʚ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʧʠʦʥʘʞʘ. 

ʇʦʜ ʂʈ ʚ ʩʪʘʪʴʝ ʧʦʥʠʤʘʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʜʦʙʳʚʘʥʠʶ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʀʉ, ʩʠʩʪʝʤʘʭ 
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ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠ-

ʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʅʉɼ), ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

(ʅʉɺ) ʥʘ ʟʘʱʠʱʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʀʉ ʠ ʩʠʩʪʝʤ ʩʚʷʟʠ [1]. 

ʇʦʜ ʅʉɺ ʧʦʥʠʤʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʶ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʨʘʚʠʣ 

ʜʦʩʪʫʧʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʫʪʝʯʢʝ, ʠʩʢʘʞʝʥʠʶ, ʧʦʜʜʝʣʢʝ, ʫʥʠʯʪʦʞʝʥʠʶ, ʙʣʦʢʠʨʦ-

ʚʘʥʠʶ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʢ ʫʪʨʘʪʝ, ʫʥʠʯʪʦʞʝʥʠʶ ʠʣʠ ʩʙʦʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʉ [2]. 

ʅʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʢʦʥʢʫʨʝʥʪʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʛʘʥʦʚ ʂʈ, ʥʘʨʫʰʠʪʝʣʠ 

ʀɹ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʠ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʅʉɼ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʂʀ), 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʀʉ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʅʉɺ ʢʘʢ ʥʘ ʂʀ, ʪʘʢ ʠ ʥʘ ʀʉ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʩʣʫʞʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʉʀɹ) ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʦʪ ʂʈ. ʊʘʢʞʝ 

ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʦʚ ɿʀ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ (ʅʇɺ), ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʀʉ ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʦʪʢʘʟʦʚ ʉɿʀ ʠ 

ʦʰʠʙʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ɿʀ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʘʜʝʢʚʘʪʥʦʡ ʩʫʱʝʩʪʚʫʶʱʠʤ ʫʛʨʦʟʘʤ ʀɹ ʩʠʩʪʝʤʳ ɿʀ (ʉɿʀ) ʦʨʛʘʥʠʟʘʮʠʠ ʦʜʥʦʡ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʱʠʪʳ ʦʪ ʂʈ ʀʉ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʟʘʱʠʱʘʝʤʳʭ ʦʙʲʝʢʪʘʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ (ʆʀ) 

ʦʨʛʘʥʠʟʘʮʠʡ. 

 

ʆʧʠʩʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ ʚ ʀʉ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ ʠ ʨʘʟʨʘʙʦʪʢʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʉɿʀ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʢʘʟʘ-

ʪʝʣʝʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʩʦʙʳʪʠʡ ʠ ʩʦʩʪʦʷʥʠʡ. 

ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 

ʪʦʤ ʯʠʩʣʝ: ʘʥʘʣʠʪʠʯʝʩʢʠʝ, ʠ ʠʤʠʪʘʮʠʦʥʥʳʝ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʧʦʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ (ʅɹʀ) ʚ ʀʉ, ʚʩʝʩʪʦʨʦʥʥʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʦʨʛʘʥʦʚ ʂʈ ʠ ʠʩʩʣʝʜʫʝʤʦʡ ʉɿʀ [3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʝ ʂʈ ʠ ʉɿʀ ʦʪ ʥʝʝ. 

ʇʦʜ ʅɹʀ ʚ ʩʪʘʪʴʝ ʧʦʥʠʤʘʝʪʩʷ ʣʶʙʦʝ ʩʦʙʳʪʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʨʫʰʘʝʪʩʷ 

ʜʦʩʪʫʧʥʦʩʪʴ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʅʉɼ, ʅʉɺ, ʘʪʘʢ ʥʘ ʀʉ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥʘ ʦʧʠʩʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ ʚ ʀʉ. 

ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1) ʩʠʩʪʝʤʫ ʢʦʤʧʴʶʪʝʨʥʦʡ ʨʘʟʚʝʜʢʠ ʠ ʧʦʜʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʜʦʙʳʚʘʥʠʝ, ʩʙʦʨ, ʘʥʘʣʠʟ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʅʉɼ 

ʠ ʅʉɺ; 

2) ʩʠʩʪʝʤʫ ɿʀ ʠ ʝʝ ʧʦʜʩʠʩʪʝʤʳ: ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ɿʀ; ʟʘʱʠʪʳ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ; 
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3) ʟʘʱʠʱʘʝʤʳʝ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ: ɸʉ, ʀʉ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠ-

ʟʘʮʠʷʭ ʪʘʢʞʝ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʀʉʇɼʥ), ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

(ɻʀʉ), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩ-

ʩʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ɸʉʋ ʊʇ), ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʲʝʢʪʦʚ ʢʨʠʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʂʀʀ). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʧʠʩʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ ʚ ʀʉ 

 

ʂʈ ʜʝʣʷʪ ʥʘ ʜʦʙʳʚʘʶʱʫʶ, ʦʙʨʘʙʘʪʳʚʘʶʱʫʶ ʠ ʘʢʪʠʚʥʫʶ [1]. ʇʦ 

ʧʨʠʥʮʠʧʘʤ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʘʥʘʣʘʤ ʫʪʝʯʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʝʜʥʘʟʥʘʯʝʥʠʶ ʚʳʜʝʣʷʶʪ ʪʝʭʥʠʯʝʩʢʫʶ 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʨʘʟʚʝʜʢʫ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʝʤʘʥʪʠʯʝʩʢʫʶ, ʘʣʛʦʨʠʪʤʠ-

ʯʝʩʢʫʶ, ʚʠʨʫʩʥʫʶ, ʨʘʟʛʨʘʥʠʯʠʪʝʣʴʥʫʶ, ʩʝʪʝʚʫʶ, ʧʦʪʦʢʦʚʫʶ, ʘʧʧʘʨʘʪʥʫʶ, 

ʬʦʨʤʘʪʥʫʶ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʂʈ [1]. 
 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝ ʜʝʣʘʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʢʘʢʦʤ-

ʣʠʙʦ ʚʠʜʝ ʂʈ, ʦʥʘ ʥʦʩʠʪ ʦʙʦʙʱʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʦʪʦʢ ʟʘʷʚʦʢ ʦʪ ʦʨʛʘʥʦʚ ʂʈ 

ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʦʙʱʠʡ ʝʜʠʥʳʡ ʧʦʪʦʢ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʅɹʀ ʚ ʀʉ. 
 

ɿʘʱʠɦʘʝʤʳʡ ʦʙʲʝʢʪ ʆʀ ï ʀʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 3 ʩʝʛʤʝʥʪʘ: ʢʦʤʤʫʪʘ-

ʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʝʛʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʥʝʰʥʠʭ ʩʝʨʚʝʨʦʚ (ʧʨʦʢʩʠ, 

ʧʦʯʪʦʚʳʡ, ʬʘʡʣ, web DHCP ʩʝʨʚʝʨʳ), ʩʝʛʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʥʫʪʨʝʥʥʠʭ 

ʩʝʨʚʝʨʦʚ (ʢʦʨʧʦʨʘʪʠʚʥʳʝ, ʪʝʨʤʠʥʘʣʴʥʳʝ, ʙʘʟ ʜʘʥʥʳʭ, ʢʦʥʪʨʦʣʣʝʨ ʜʦʤʝʥʘ, 

ʩʝʨʚʝʨʳ ʧʨʠʣʦʞʝʥʠʡ) ʠ ʩʝʛʤʝʥʪ ʠʟ ɸʈʄʦʚ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. 
 

ʉʠʩʪʝʤʘ ɿʀ ʀʉ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ: ʩʠʩʪʝʤʫ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ï ʉʂɿʀ (VPN), ʩʠʩʪʝʤʫ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ 

(ʉʆɺ), ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ (ʄʕ), ʩʠʩʪʝʤʫ ʘʥʪʠʚʠʨʫʩʥʦʡ ʟʘʱʠʪʳ (ʉɸɺɿ), 

ʩʠʩʪʝʤʫ ʘʥʘʣʠʟʘ ʟʘʱʠʱʝʥʥʦʩʪʠ (ʉɸɿ), ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ʦʪ ʫʪʝʯʢʠ ʂʀ (DLP), 

ʉɿʀ ʦʪ ʅʉɼ, ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʀɹ (ʉʋʀɹ, SIEM), ɸʈʄ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ (ɸɹʀ); ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʦʤ ɿʀ ʠ ʉɿʀ. 
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ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʂʈ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʫʪʝʤ ʧʘʩʩʠʚʥʦʛʦ ʠ ʘʢʪʠʚʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ IP ʘʜʨʝʩʦʚ ʵʣʝʤʝʥʪʦʚ ʀʉ, ʧʝʨʝʭʚʘʪʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʚʳʷʚʠʪʴ ʩʪʨʫʢʪʫʨʫ ʀʉ ʠ ʝʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʩʢʨʳʪʴ 

ʝʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ 

ʜʝʡʩʪʚʠʷ. 
 

ɿʘʜʘʯʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʉɿʀ ʷʚʣʷʶʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ, ʦʙʥʘʨʫʞʝʥʠʝ ʠ 

ʫʩʪʨʘʥʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ, ʫʛʨʦʟʳ ʀɹ, ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʅɹʀ ʚ 

ʢʘʞʜʦʡ ʠʟ ʧʦʜʩʠʩʪʝʤ ʉɿʀ. 

 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ ʚ ʀʉ 

ʆʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

çAnyLogicè, ʢʘʢ ʦʜʥʘ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʤʦʜʝʣʠʨʦʚʘʪʴ ʀʉ, 

ʧʨʦʮʝʩʩʳ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ. 
 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʀʉ ʠ ʧʨʦʮʝʩʩʳ, 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʭ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ: 

ʛʝʥʝʨʘʮʠʶ ʠ ʟʘʚʝʨʰʝʥʠʝ ʧʦʪʦʢʦʚ ʟʘʷʚʦʢ, ʦʯʝʨʝʜʠ, ʟʘʜʝʨʞʢʠ, ʟʘʭʚʘʪ ʨʝʩʫʨʩʦʚ, 

ʚʳʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʣʶʙʦʡ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʨʦʚʝʨʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʘʥʠʤʘʮʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠ ʙʳʣ ʚʳʙʨʘʥ ʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʜʝʣʠ. 
 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʠʤʠʪʘʮʠʠ ʜʝʡʩʪʚʠʡ ʂʈ, 

ʥʘʨʫʰʠʪʝʣʷ ʀɹ ʷʚʣʷʶʪʩʷ: 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ: ʦʨʛʘʥʦʚ ʨʘʟʚʝʜʢʠ (ʥʘʨʫʰʠʪʝʣʝʡ ʀɹ); ʦʙʲʝʢʪʦʚ 

ʨʘʟʚʝʜʢʠ (ʟʘʱʠʱʘʝʤʳʭ ɸʉ), ʩʠʩʪʝʤ ɿʀ; 

ʪʨʝʙʫʝʤʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʘ: ʦʙʥʘʨʫʞʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʘʥʘʣʠʟʘ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʘ ʚʩʢʨʳʪʠʝ ʀʉ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʅɹʀ; 

ʪʨʝʙʫʝʤʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʘ: ʦʙʥʘʨʫʞʝʥʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʅɹʀ, 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʂʈ. 
 

ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʚ 

ʩʠʩʪʝʤʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: çAnyLogicè. 
 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ, 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʉʄʆ) ʩ ʦʯʝʨʝʜʷʤʠ ʠ 

ʧʨʠʦʨʠʪʝʪʘʤʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʩ ʦʯʝʨʝʜʷʤʠ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ ʚʨʝʤʝʥʘʤʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ. 
 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʂʈ 

ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʉɿʀ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ɿʀ ʦʪ 

ʂʈ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʤʦʜʫʣʷʤʠ. 
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ʄʦʜʫʣʴ ˉ 1. ʀʤʠʪʘʮʠʷ ʦʨʛʘʥʦʚ ʂʈ (ʥʘʨʫʰʠʪʝʣʷ ʀɹ), ʧʨʦʮʝʩʩʘ 

ʚʩʢʨʳʪʠʷ ʟʘʱʠʱʘʝʤʦʡ ʀʉ ʥʘʨʫʰʠʪʝʣʝʤ ʀɹ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʧʦʜʧʨʦʮʝʩʩʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʅɹʀ. ɹʣʦʢ-

ʩʭʝʤʘ ʦʙʦʙʱʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʤʠʪʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʘ ʂʈ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ 

 

ʄʦʜʫʣʴ ˉ 2. ʀʤʠʪʘʮʠʷ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʀʉ: 

ɸʈʄʦʚ ʩʦʪʨʫʜʥʠʢʦʚ, ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʝʨʚʝʨʦʚ, ʧʦʷʚʣʝʥʠʷ ʅʇɺ ʠʟ-ʟʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʙʦʝʚ ʉɿʀ ʠ ʦʰʠʙʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɹʣʦʢ-ʩʭʝʤʘ 

ʦʙʦʙʱʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠʤʠʪʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4. 
 

ʄʦʜʫʣʴ ˉ 3. ʀʤʠʪʘʮʠʷ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʠʩʪʝʤʳ ɿʀ ʟʘʱʠʱʘʝʤʦʡ ʀʉ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʜʩʠʩʪʝʤ: ʉʂɿʀ, ʉʆɺ, ʉɸɺɿ, ʄʕ, 

ʉɿʀ ʦʪ ʅʉɼ, ʉʋʀɹ. ʀʤʠʪʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʅɹʀ ʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʂʈ. ɹʣʦʢ-ʩʭʝʤʘ ʦʙʦʙʱʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʠʤʠʪʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʉɿʀ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 
 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ. 
 

ɺ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʨʛʘʥ ʂʈ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʙʦʡ ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ 

ʉʄʆ ʙʝʟ ʦʯʝʨʝʜʝʡ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ. 

ʄʦʜʝʣʠʨʫʝʪʩʷ ʦʙʱʠʡ ʧʦʪʦʢ ʟʘʷʚʦʢ ʦʪ ʩʠʩʪʝʤʳ ʂʈ (ʛʨʫʧʧʳ ʥʘʨʫʰʠʪʝʣʝʡ ʀɹ) ï 

ɸ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʙʥʘʨʫʞʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʘ 

ʚʩʢʨʳʪʠʝ ʟʘʱʠʱʘʝʤʦʡ ʀʉ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʤʝʪʦʜʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʅɹʀ.  
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ɻʝʥʝʨʘʮʠʷ ʦʨʛʘʥʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʨʘʟʚʝʜʢʠ 

(ʂʈ) - ʂ (ʥʘʨʫʰʠʪʝʣʝʡ 

ʀɹ)

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʨʛʘʥʦʤ ʂʈ 

ʦʙʲʝʢʪʦʚ ʨʘʟʚʝʜʢʠ 

ʅʘʯʘʣʦ

ɺʚʦʜ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ 

ʦʨʛʘʥʦʤ ʂʈ 

ʈʦʙʥ_k > ʈʦʙʥ_k_ʪʨ

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʨʛʘʥʦʤ ʂʈ 

ʦʙʲʝʢʪʘ ʨʘʟʚʝʜʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʨʛʘʥʦʤ ʂʈ 

ʈʠʜʝʥʪ_n > ʈʠʜʝʥʪ_n_ʪʨ

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ ʘʥʘʣʠʟʘ 

ʦʨʛʘʥʦʤ ʂʈ ʦʙʲʝʢʪʘ ʨʘʟʚʝʜʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʘʥʘʣʠʟʘ ʦʨʛʘʥʦʤ 

ʂʈ ʈʘʥ_n > ʈʘʥ_n_ʪʨ

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʨʛʘʥʦʤ ʂʈ 

ʦʙʲʝʢʪʘ ʨʘʟʚʝʜʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʦʨʛʘʥʦʤ ʂʈ

 ʈʧʨ_n > ʈʧʨ_n_ʪʨ

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʩʢʨʳʪʠʷ ʦʨʛʘʥʦʤ ʂʈ ʦʙʲʝʢʪʘ 

ʨʘʟʚʝʜʢʠ:

ʈʚʩʨ=ʈʦʙʥ*ʈʠʜʝʥʪ*ʈʘʥ_*ʈʧʨ_n

ɺʝʨʦʷʪʥʦʩʪʴ ʚʩʢʨʳʪʠʷ 

ʦʨʛʘʥʦʤ ʂʈ ʦʙʲʝʢʪʘ ʨʘʟʚʝʜʢʠ

ʈʚʩʨ_n > ʈʚʩʨ_n_ʪʨ

1

2

3

4

5

6

7

8

9

10

11

12

13

ʜʘ

ʜʘ

ʜʘ

ʜʘ

ʜʘ

ɻʝʥʝʨʘʮʠʷ ʚʠʜʘ 

ʚʦʟʜʝʡʩʪʚʠʷ: ʘʪʘʢʘ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʅʉɼ, 

ʅʉɺ

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʝ ʦʨʛʘʥʦʤ ʂʈ 

ʧʦ ʜʦʙʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ

ʉʙʦʨ ʦʨʛʘʥʦʤ ʂʈ (ʥʘʨʫʰʠʪʝʣʝʤ 

ʀɹ) ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ɸʉ

15

16

ʂʦʥʝʮ

19

14

ʂʈ ʟʘʢʦʥʯʝʥʘ?

17

ʜʘ

ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʂʈ

18

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ ʅʇɺ ʠʟ-

ʟʘ ʦʪʢʘʟʘ ʉɿʀ ʚ ɸʉ (ɸʈʄ - p, 

ʚʥʝʰ ʩʝʨʚʝʨʳ - m ʠ ʚʥʫʪʨ 

ʩʝʨʚʝʨʳ ï n)  

ʅʘʯʘʣʦ

ɺʚʦʜ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ

ɺʝʨʦʷʪʥʦʩʪʴ ʅʇɺ ʉɿʀ ʚ ɸʉ

ʈʥʧʚ_ʩʟʠ > ʈʥʧʚ_ʩʟʠ_ʊʨ?

ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ (ʅʇɺ) ʠʟ-ʟʘ ʦʪʢʘʟʘ 

ʉɿʀ

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʠʟ-ʟʘ ʦʰʠʙʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɸʉ 

ɺʝʨʦʷʪʥʦʩʪʴ ʅʇɺ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ɸʉ

ʈʥʧʚ_ʧʦʣ > ʈʥʧʚ_ʧʦʣ_ʊʨ?

1

2

4

5

6

7

8

ʜʘ

ʜʘ

ʂʦʥʝʮ

13

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ɸʉ 

ʟʘʢʦʥʯʝʥʦ?

10

ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɸʉ

12

ɻʝʥʝʨʘʮʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʟʘʱʠʱʘʝʤʳʭ ʦʙʲʝʢʪʦʚ: 

ɸʉ (ɸʈʄ - p, ʚʥʝʰ 

ʩʝʨʚʝʨʳ - m ʠ ʚʥʫʪʨ 

ʩʝʨʚʝʨʳ ï n)

3

ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ (ʅʇɺ) ʠʟ-ʟʘ ʦʪʢʘʟʘ 

ʦʰʠʙʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɸʉ

9

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʅʇɺ:

ʈʦʙ_ɦʥʧʚ=ʈʥʧʚ_ʩʟʠ*ʈʥʧʚ_ʧʦʣ

11 ʜʘ

 
 

ɻʝʥʝʨʘʮʠʷ ʦʨʛʘʥʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʨʘʟʚʝʜʢʠ 

(ʂʈ) - ʂ (ʥʘʨʫʰʠʪʝʣʝʡ 

ʀɹ)

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʨʛʘʥʦʤ ʂʈ 

ʦʙʲʝʢʪʦʚ ʨʘʟʚʝʜʢʠ 

ʅʘʯʘʣʦ

ɺʚʦʜ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ

ɺʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ 

ʦʨʛʘʥʦʤ ʂʈ 

ʈʦʙʥ_k > ʈʦʙʥ_k_ʪʨ

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʨʛʘʥʦʤ ʂʈ 

ʦʙʲʝʢʪʘ ʨʘʟʚʝʜʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʨʛʘʥʦʤ ʂʈ 

ʈʠʜʝʥʪ_n > ʈʠʜʝʥʪ_n_ʪʨ

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ ʘʥʘʣʠʟʘ 

ʦʨʛʘʥʦʤ ʂʈ ʦʙʲʝʢʪʘ ʨʘʟʚʝʜʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʘʥʘʣʠʟʘ ʦʨʛʘʥʦʤ 

ʂʈ ʈʘʥ_n > ʈʘʥ_n_ʪʨ

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦʨʛʘʥʦʤ ʂʈ 

ʦʙʲʝʢʪʘ ʨʘʟʚʝʜʢʠ 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ ʦʨʛʘʥʦʤ ʂʈ

 ʈʧʨ_n > ʈʧʨ_n_ʪʨ

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʩʢʨʳʪʠʷ ʦʨʛʘʥʦʤ ʂʈ ʦʙʲʝʢʪʘ 

ʨʘʟʚʝʜʢʠ:

ʈʚʩʨ=ʈʦʙʥ*ʈʠʜʝʥʪ*ʈʘʥ_*ʈʧʨ_n

ɺʝʨʦʷʪʥʦʩʪʴ ʚʩʢʨʳʪʠʷ 

ʦʨʛʘʥʦʤ ʂʈ ʦʙʲʝʢʪʘ ʨʘʟʚʝʜʢʠ

ʈʚʩʨ_n > ʈʚʩʨ_n_ʪʨ

1

2

3

4

5

6

7

8

9

10

11

12

13

ʜʘ

ʜʘ

ʜʘ

ʜʘ

ʜʘ

ɻʝʥʝʨʘʮʠʷ ʚʠʜʘ 

ʚʦʟʜʝʡʩʪʚʠʷ: ʘʪʘʢʘ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʅʉɼ, 

ʅʉɺ

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʝ ʦʨʛʘʥʦʤ ʂʈ 

ʧʦ ʜʦʙʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ

ʉʙʦʨ ʦʨʛʘʥʦʤ ʂʈ (ʥʘʨʫʰʠʪʝʣʝʤ 

ʀɹ) ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ɸʉ

15

16

ʂʦʥʝʮ

19

14

ʂʈ ʟʘʢʦʥʯʝʥʘ?

17

ʜʘ

ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ ʂʈ

18

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ ʅʇɺ ʠʟ-

ʟʘ ʦʪʢʘʟʘ ʉɿʀ ʚ ɸʉ (ɸʈʄ - p, 

ʚʥʝʰ ʩʝʨʚʝʨʳ - m ʠ ʚʥʫʪʨ 

ʩʝʨʚʝʨʳ ï n)  

ʅʘʯʘʣʦ

ɺʚʦʜ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ

ɺʝʨʦʷʪʥʦʩʪʴ ʅʇɺ ʉɿʀ ʚ ɸʉ

ʈʥʧʚ_ʩʟʠ > ʈʥʧʚ_ʩʟʠ_ʊʨ?

ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ (ʅʇɺ) ʠʟ-ʟʘ ʦʪʢʘʟʘ 

ʉɿʀ

ʈʦʟʳʛʨʳʰ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʠʟ-ʟʘ ʦʰʠʙʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɸʉ 

ɺʝʨʦʷʪʥʦʩʪʴ ʅʇɺ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ɸʉ

ʈʥʧʚ_ʧʦʣ > ʈʥʧʚ_ʧʦʣ_ʊʨ?

1

2

4

5

6

7

8

ʜʘ

ʜʘ

ʂʦʥʝʮ

13

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ɸʉ 

ʟʘʢʦʥʯʝʥʦ?

10

ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɸʉ

12

ɻʝʥʝʨʘʮʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʟʘʱʠʱʘʝʤʳʭ ʦʙʲʝʢʪʦʚ: 

ɸʉ (ɸʈʄ - p, ʚʥʝʰ 

ʩʝʨʚʝʨʳ - m ʠ ʚʥʫʪʨ 

ʩʝʨʚʝʨʳ ï n)

3

ʇʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ (ʅʇɺ) ʠʟ-ʟʘ ʦʪʢʘʟʘ 

ʦʰʠʙʦʢ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɸʉ

9

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʅʇɺ:

ʈʦʙ_ɦʥʧʚ=ʈʥʧʚ_ʩʟʠ*ʈʥʧʚ_ʧʦʣ

11 ʜʘ

 

ʈʠʩʫʥʦʢ 3 ï ɹʣʦʢ-ʩʭʝʤʘ ʦʙʦʙʱʝʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʠʤʠʪʘʮʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʘ ʂʈ 

ʈʠʩʫʥʦʢ 4 ï ɹʣʦʢ-ʩʭʝʤʘ ʦʙʦʙʱʝʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʠʤʠʪʘʮʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʉ 
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ʅʘʯʘʣʦ

ʆʙʥʘʨʫʞʝʥʦ ʚ 

ʉʂɿʀ ʅɹʀ?

ʅɽʊ

ʇʦʩʪʫʧʣʝʥʠ

ʝ ʟʘʷʚʦʢ ʦʪ 

ʂʈ

2

5

˻͙͍͙͔͋ͫͯ͗͊ͤ͡ 
ͦͣͣͯͭ͊ͭͦͪͦͣ͟

3

˽ͦ͒ͫ;͔ͭ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ ˹ˣˮ 

͍ ˿˴˭ˮ

6

1

ʈʦʟʳʛʨʳʰ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ 

ʉʂɿʀ ʅɹʀ

4

ʈʦʟʳʛʨʳʰ ʟʘʱʠʪʳ  

ʚ ʉʂɿʀ ʦʪ ʅɹʀ

7

ʉʂɿʀ ʟʘʱʠʪʠʣʦ 

ʦʪ ʅɹʀ?

ʅɽʊ8

˽ͦ͒ͫ;͔ͭ 
͔͍ͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˿˴˭ˮ

9

˽ͦ͒ͫ;͔ͭ ͔ͤ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ, 

͔͔͍ͤͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˿˴˭ˮ

10

ʆʙʥʘʨʫʞʝʥʦ 

ʚ ʉʆɺ ʅɹʀ?

ʅɽʊ12

˽ͦ͒ͫ;͔ͭ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ ˹ˣˮ 

͍ ˿˻ˤ

13

ʈʦʟʳʛʨʳʰ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ 

ʉʆɺ ʅɹʀ

11

ʈʦʟʳʛʨʳʰ ʟʘʱʠʪʳ  

ʚ ʉʆɺ ʦʪ ʅɹʀ

14

ʉʆɺ ʟʘʱʠʪʠʣʦ 

ʦʪ ʅɹʀ?

ʅɽʊ15

˽ͦ͒ͫ;͔ͭ 
͔͍ͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˿˻ˤ

16

˽ͦ͒ͫ;͔ͭ ͔ͤ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ, 

͔͔͍ͤͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˿˻ˤ

17

ʆʙʥʘʨʫʞʝʥʦ 

ʚ ʉɸɺɿ ʅɹʀ?

ʅɽʊ

˽ͦ͒ͫ;͔ͭ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ ˹ˣˮ 

͍ ˿ˢˤ˭

20

ʈʦʟʳʛʨʳʰ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ 

ʉɸɺɿ ʅɹʀ

ʈʦʟʳʛʨʳʰ ʟʘʱʠʪʳ  

ʚ ʉɸɺɿ ʦʪ ʅɹʀ

21

ʉɸɺɿ ʟʘʱʠʪʠʣʦ 

ʦʪ ʅɹʀ?

ʅɽʊ22

˽ͦ͒ͫ;͔ͭ 
͔͍ͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˿ˢˤ˭

23

˽ͦ͒ͫ;͔ͭ ͔ͤ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ, 

͔͔͍ͤͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˿ˢˤ˭

24

18

19

ʆʙʥʘʨʫʞʝʥʦ 

ʚ ʄʕ ʅɹʀ?

ʅɽʊ26

˽ͦ͒ͫ;͔ͭ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ ˹ˣˮ 

͍ ˸̏

27

ʈʦʟʳʛʨʳʰ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʄʕ 

ʅɹʀ

ʈʦʟʳʛʨʳʰ ʟʘʱʠʪʳ  

ʚ ʄʕ ʦʪ ʅɹʀ

28

ʄʕ ʟʘʱʠʪʠʣʦ 

ʦʪ ʅɹʀ?

ʅɽʊ29

˽ͦ͒ͫ;͔ͭ 
͔͍ͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  

˹ˣ ˮ͍  ˸̏

30

25

˾͊ͫ;͔ͭ ͍͔ͪͦΎ͔͚ͭͤͦͫͭ 
͔͙ͦ͋ͤ͊ͪͯ͗ͤΎ ˹ˣˮ ͍ 
˿˴˭ˮ, ˿ ˻ˤ, ˸ ,̏ ˿ ˢˤ˭, 
˿˭ˮ ͦͭ ˹˿˨, SIEM 

46

ʂʦʥʝʮ

ɺʳʚʦʜ

ʨʝʟʫʣʴʪʘʪʦʚ

49

50

˾͊ͫ;͔ͭ ͍͔ͪͦΎ͔͚ͭͤͦͫͭ 
͔͍ͨͪ͒ͦͭͪ͊΅͔͙ͤΎ 

(͊͘΅͙ͭ·) ˹ ˣˮ ͍ ˿˴˭ˮ, 
˿˻ˤ, ˸ ,̏ ˿ ˢˤ˭, ˿ ˭ˮ ͦͭ 

˹˿,˨ SIEM 

47

˾͊ͫ;͔ͭ ͙͔͎ͤͭͪ͊͡Έ͎ͤͦͦ 
ͦ͋ͦ͋΅͔͎ͤͤͦͦ 
͔ͨͦ͊͊ͭ͘͟͡Ύ - 

͍͔ͪͦΎ͙ͭͤͦͫͭ ˭ˮ ͍ 
͔͚ͦͣͨͫͤͦ͟͟͡ ˿˭ˮ

48

˽ͦ͒ͫ;͔ͭ ͔ͤ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ, 

͔͔͍ͤͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˸̏

38

˽ͦ͒ͫ;͔ͭ ͔ͤ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ, 

͔͔͍ͤͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˸̏

31

ʆʙʥʘʨʫʞʝʥʦ 

ʚ ʉɿʀ ʦʪ ʅʉɼ ʅɹʀ?

ʅɽʊ33

˽ͦ͒ͫ;͔ͭ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ ˹ˣˮ 
͍ ˿˭ˮ ͦͭ ˹˿˨

34

ʈʦʟʳʛʨʳʰ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʉɿʀ 

ʦʪ ʅʉɼ ʅɹʀ

ʈʦʟʳʛʨʳʰ ʟʘʱʠʪʳ  

ʚ ʉɿʀ ʦʪ ʅʉɼ ʅɹʀ

35

32

ʉɿʀ ʦʪ ʅʉɼ 

ʟʘʱʠʪʠʣʦ 

ʦʪ ʅɹʀ?

ʅɽʊ
36

˽ͦ͒ͫ;͔ͭ 
͔͍ͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  ˿˭ˮ ͦͭ ˹˿˨

37

ʈʦʟʳʛʨʳʰ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʘʪʘʢ ʠ ʅɹʀ

SIEM

39

ʆʙʥʘʨʫʞʝʥʦ 

ʚ SIEM ʅɹʀ?

ʅɽʊ

˽ͦ͒ͫ;͔ͭ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ ˹ˣˮ 

 ͍SIEM 

41

ʈʦʟʳʛʨʳʰ 

ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ SIEM 

ʥʘ ʉɿʀ ʜʣʷ ʟʘʱʠʪʳ 

ʦʪ ʘʪʘʢ ʠ ʅɹʀ

42

SIEM ʟʘʱʠʪʠʣʦ 

ʦʪ ʘʪʘʢʠ ʠ ʅɹʀ?

ʅɽʊ43

˽ͦ͒ͫ;͔ͭ ͍·Ύ͍͔ͤͤ͡·ͻ 
͊ͭ͊͟ ͙  ˹ˣˮ ͍  SIEM 

44

˽ͦ͒ͫ;͔ͭ ͔ͤ 
͔ͦ͋ͤ͊ͪͯ͗ͤͤ·ͻ, 

͔͔͍ͤͨͪ͒ͦͭͪ͊΅͔ͤͤ·ͻ  
˹ˣ ˮ͍  SIEM 

45

40

 
ʈʠʩʫʥʦʢ 5 ï ɹʣʦʢ-ʩʭʝʤʘ ʦʙʦʙʱʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ  

ʠʤʠʪʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʉɿʀ ʚ ʧʨʦʮʝʩʩʝ ʦʙʥʘʨʫʞʝʥʠʷ  

ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʅɹʀ ʠ ʟʘʱʠʪʳ ʦʪ ʥʠʭ 
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ʉʠʩʪʝʤʘ ɿʀ ʀʉ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʝʥʥʳʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʧʦʜʩʠʩʪʝʤ ɿʀ: ʉʂɿʀ, ʉʆɺ, 

ʉɸɺɿ, ʄʕ, ʉɿʀ ʦʪ ʅʉɼ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ ʉʄʆ ʙʝʟ ʦʯʝʨʝʜʝʡ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ ʚʨʝʤʝʥʘʤʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ. ʇʦʪʦʢ ʟʘʷʚʦʢ ʦʪ ʩʠʩʪʝʤʳ ʂʈ ï ɸ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʜʘʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ɿʀ, ʚ ʢʦʪʦʨʳʭ ʠʤʠʪʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʅɹʀ. ʇʦʪʦʢ ʟʘʷʚʦʢ ʦʪ ʂʈ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʅɹʀ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤʘʤʠ ɿʀ ʟʘʚʝʨʰʘʝʪʩʷ ʥʘ 

ʜʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤʘʭ ɿʀ. 

 

ʆʩʪʘʣʴʥʦʡ ʧʦʪʦʢ ʟʘʷʚʦʢ ʦʪ ʂʈ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʅɹʀ, ʥʝʦʙʥʘʨʫʞʝʥʥʳʭ 

ʠ ʥʝʧʨʝʜʦʪʚʨʘʱʝʥʥʳʭ, ʧʦʜʩʠʩʪʝʤʘʤʠ ɿʀ (ɺ1, C1, D1, ɽ1, F1) ʧʦʧʘʜʘʝʪ ʚ 

ʵʣʝʤʝʥʪʳ ʀʉ: ʚʥʝʰʥʠʝ, ʚʥʫʪʨʝʥʥʠʝ ʩʝʨʚʝʨʳ ʠ ɸʈʄʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʘʣʝʝ 

ʧʦʪʦʢ ʟʘʷʚʦʢ ï R ʧʦʧʘʜʘʝʪ ʥʘ ʉʋʀɹ (SIEM), ʢʦʪʦʨʘʷ ʥʘ ʦʩʥʦʚʝ ʩʙʦʨʘ, 

ʦʙʦʙʱʝʥʠʷ, ʘʥʘʣʠʟʘ ʚʩʝʭ ʜʘʥʥʳʭ ʦʪ ʧʦʜʩʠʩʪʝʤ ɿʀ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʥʝʝ ʥʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʅɹʀ. 

 

ɺ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚ SIEM ʪʘʢʠʭ ʅɹʀ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʪʦʢ ʩ ʫʧʨʘʚʣʷʶʱʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʦʜʩʠʩʪʝʤʳ ɿʀ ï L21 ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʅɹʀ, ʘ ʪʘʢʞʝ ʧʦʪʦʢ ʟʘʷʚʦʢ ï L11 

ʘʛʝʥʪʘʤ ʉɿʀ ʦʪ ʅʉɼ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʚʩʝ ɸʈʄʳ ʀʉ ʥʘ ʠʭ ʙʣʦʢʠʨʦʚʢʫ. ʇʨʠ 

ʵʪʦʤ ʅɹʀ ʩʯʠʪʘʶʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʤʠ, ʠʭ ʧʦʪʦʢ ʩʯʠʪʘʝʪʩʷ ʟʘʚʝʨʰʝʥʥʳʤ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʬʠʢʩʠʨʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʂʈ ʅɹʀ. 

ʈʘʩʩʯʠʪʳʚʘʶʪʩʷ ʬʠʥʘʣʴʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʂʈ, ʦʙʥʘʨʫʞʝʥʠʷ, 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʩʠʩʪʝʤʘʤʠ ɿʀ ʅɹʀ ʠ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ: 

ʚʝʨʦʷʪʥʦʩʪʴ ɿʀ ʦʪ ʂʈ. 

 

ʉʋʀɹ (SIEM) ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪ ʧʦʪʦʢ ʟʘʷʚʦʢ ï L22 ʥʘ ʧʦʜʩʠʩʪʝʤʳ ʉɿʀ ʠ 

ʧʦʪʦʢ ʟʘʷʚʦʢ ï L12 ʵʣʝʤʝʥʪʳ ʀʉ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʨʦʚʝʨʦʢ ʥʘ 

ʥʘʣʠʯʠʝ (ʦʪʩʫʪʩʪʚʠʝ) ʅʇɺ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʠʭ. 

 

ɿʘʱʠʱʘʝʤʘʷ ʀʉ ʚ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 3-ʭ ʧʦʜʩʠʩʪʝʤ: 

ɸʈʄʦʚ ʩʦʪʨʫʜʥʠʢʦʚ, ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʝʨʚʝʨʦʚ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʢʘʥʘʣʴʥʫʶ ʉʄʆ ʙʝʟ ʦʯʝʨʝʜʝʡ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ 

ʚʨʝʤʝʥʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʷʚʦʢ. ɼʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʀʉ ʛʝʥʝʨʠʨʫʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʪʦʢ ʟʘʷʚʦʢ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʅʇɺ. ʀʟ ʵʣʝʤʝʥʪʦʚ ʀʉ, ʛʜʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʢʣʠʝʥʪʩʢʠʝ ʘʛʝʥʪʳ ʉɿʀ ʦʪ ʅʉɼ ʥʘ ʉʋʀɹ ʧʦʩʳʣʘʝʪʩʷ ʧʦʪʦʢ ʟʘʷʚʦʢ 

ï R1 ʦʪ ʧʦʜʩʠʩʪʝʤ ɿʀ, R2 ï ʧʦʪʦʢ ʟʘʷʚʦʢ ʩ ʅʇɺ ʠ R3 ï ʙʝʟ ʅʇɺ. 

 

ɺʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ: ʦʨʛʘʥʦʚ ʂʈ; ʟʘʱʠʱʘʝʤʳʭ ɸʉ (ɸʈʄʦʚ, 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʝʨʚʝʨʦʚ); ʩʠʩʪʝʤ ɿʀ ʀʉ; ʅʉɼ, ʅʉɺ, ʅʇɺ, ʅɹʀ; 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʨʝʤʝʥʘ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʘʥʘʣʠʟʘ ʠ ʚʩʢʨʳʪʠʷ ʟʘʱʠʱʘʝʤʳʭ ʀʉ ʂʈ; ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʅʉɼ, ʅʉɺ, ʅʇɺ, ʅɹʀ, ʦʙʝʩʧʝʯʝʥʠʷ ɿʀ ʦʪ ʂʈ; 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʚʨʝʤʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʂʈ; ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʀʉ. 
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ɺʠʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 6. ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉɿʀ ʀʉ ʦʙʥʘʨʫʞʠʚʘʝʪ: ʅʇɺ ʠʟ-ʟʘ ʦʰʠʙʦʢ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ Pʦʙʥ_ʥʣʜ=0,899, ʅʇɺ ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʦʪʢʘʟʦʚ ʉɿʀ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ Pʦʙʥ_ʥʘʨ=0,929, ʅɹʀ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ 

ʂʈ, ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ Pʦʙʥ_ʥʙʠ=1, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʩʤʦʜʝʣʠʨʦʚʘʥʥʘʷ ʀʉ ʧʨʠ 

ʚʚʝʜʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʟʘʱʠʱʝʥʘ ʦʪ ʂʈ. 

 

 
ʈʠʩʫʥʦʢ 6 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ  

ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ɿʀ ʦʪ ʂʈ ʚ 

ʀʉ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

çAnyLogicè ʦʙʣʘʜʘʝʪ ʥʦʚʠʟʥʦʡ ʠ ʧʦʟʚʦʣʷʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʮʝʥʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ɿʀ ʦʪ ʂʈ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʘʨʴʠʨʫʝʤʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘ ʩ ʜʨʫʛʦʡ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʉɿʀ. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʚʨʝʤʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʣʫʞʘʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʉɿʀ ʦʪ ʂʈ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʥʘʣʠʟʘ (ʤʦʜʝʨʥʠʟʘʮʠʠ) ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ 

ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʩʠʩʪʝʤ ʀɹ ʀʉ ʦʨʛʘʥʠʟʘʮʠʡ. 
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ʀ ʈɸʉʏɽʊɸ ʂʆʅʀʏɽʉʂʀʍ ʂʆʃɽʉ ʉ ʂʈʋɻʆɺʓʄ ɿʋɹʆʄ 

FEATURES OF THE DESIGN AND CALCULATION  

OF TAPERED WHEELS WITH A CIRCULAR TOOTH  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʣʝʩ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʦʟʫʙʳʤʠ ʢʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʩʘʤʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ 

ʩʠʣ ʚ ʟʘʮʝʧʣʝʥʠʠ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ 

ʠ ʫʚʝʣʠʯʝʥʠʶ ʨʝʩʫʨʩʘ ʢʦʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ. 

Abstract: the article discusses the advantages of wheels with a circular tooth in 

comparison with spur bevel gears, the features of the action of forces in the 

engagement. Recommendations are formulated to ensure the reliability and increase 

the resource of a bevel gear with a circular tooth. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ, ʢʨʫʛʦʚʦʡ ʟʫʙ, ʩʠʣʳ ʚ ʟʘʮʝʧʣʝʥʠʠ, 

ʥʘʜʝʞʥʦʩʪʴ. 

Keywords: bevel gear, circular tooth, meshing forces, reliability. 

 

ʂʦʥʠʯʝʩʢʠʝ ʧʝʨʝʜʘʯʠ ʥʘʰʣʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʀʩʭʦʜʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ ʩ ʢʨʫʛʦʚʳʤ 

ʟʫʙʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʝʨʝʜʘʯ. 

ʉʠʣʳ ʚ ʟʘʮʝʧʣʝʥʠʠ ʚ ʢʦʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩ.1. ɺ ʥʦʨʤʘʣʴʥʦʤ ʩʝʯʝʥʠʠ n-n (ʨʠʩ. 1ʙ) ʨʘʩʢʣʘʜʳʚʘʝʤ ʩʠʣʫ nF  ʥʘ ʪʨʠ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: ntF , nnF  ʠ ʩʠʣʫ 1F, ʜʝʡʩʪʚʫʶʱʫʶ ʥʦʨʤʘʣʴʥʦ ʢ ʧʣʦʩʢʦʩʪʠ 

ʯʝʨʪʝʞʘ. ʆʙʦʟʥʘʯʠʤ ʝʸ ʥʘʧʨʘʚʣʝʥʠʝ  ̙ï ʢ ʥʘʙʣʶʜʘʪʝʣʶ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʠʣʳ ʚ ʟʘʮʝʧʣʝʥʠʠ ʚ ʢʦʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʩ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ 

 

ʇʝʨʝʥʝʩʷ ʩʠʣʫ ntF  ʥʘ ʦʩʥʦʚʥʦʡ ʯʝʨʪʝʞ ʠ ʨʘʩʢʣʘʜʳʚʘʷ ʝʝ ʥʘ 

ʩʦʩʪʘʚʣʷʶʱʠʝ, ʧʦʣʫʯʠʤ ʩʠʣʳ tF , 1F  ʠ ʩʠʣʫ nnF , ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʦʨʤʘʣʴʥʦ ʦʪ 

ʯʝʨʪʝʞʘ. ʆʙʦʟʥʘʯʠʤ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ Ã ï ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ. 

ɺ ʩʝʯʝʥʠʠ m-m ʥʘ ʩʝʨʝʜʠʥʝ ʜʣʠʥʳ ʟʫʙʘ ʜʝʡʩʪʚʫʶʪ ʪʨʠ ʩʠʣʳ 1F , nnF  ʠ tF , 

ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʷʷ ï ʥʘʧʨʘʚʣʝʥʘ çʢ ʥʘʙʣʶʜʘʪʝʣʶ è̙. ʇʨʦʝʢʪʠʨʫʷ ʩʠʣʳ 1F , nnF  ʥʘ 

ʜʚʝ ʦʩʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʦ ʨʘʜʠʫʩʫ ʰʝʩʪʝʨʥʠ ʠ ʧʦ ʦʩʠ ʝʝ ʚʨʘʱʝʥʠʷ, ʧʦʣʫʯʠʤ 

ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʤʠ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʦʩʝʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1ʙ, ʧʨʠʯʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʩʝʚʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʥʷʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚʣʝʚʦ ʦʪ ʚʝʨʰʠʥʳ ʆ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʨʘʜʠʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʥʷʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʢ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʰʝʩʪʝʨʥʠ. ʕʪʦ ʚʘʞʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʙʦʪʳ ʰʝʩʪʝʨʥʠ ʩ ʢʨʫʛʦʚʳʤʠ 

ʟʫʙʴʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʘʚʦʝ ʠʣʠ ʣʝʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʠ 

ʨʘʙʦʪʘʪʴ ʣʠʙʦ ʚʳʧʫʢʣʦʡ, ʣʠʙʦ ʚʦʛʥʫʪʦʡ ʩʪʦʨʦʥʘʤʠ. 
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ʀʟ ʩʝʯʝʥʠʷ n-n (ʨʠʩ. 1ʙ) 

cosnt n wF F a= , ʦʪʢʫʜʘ 
cos

nt
n

w

F
F

a
= ; 

nn nt wF F tga=  

ʀʟ ʦʩʥʦʚʥʦʛʦ ʨʠʩʫʥʢʘ 

cost ntF F b= , ʦʪʢʫʜʘ 

cos

t
nt

F
F

b
= ; 

1 tF Ftgb=  

ʀʟ ʩʝʯʝʥʠʷ m-m: 

ʈʘʜʠʘʣʴʥʦʝ ʫʩʠʣʠʝ  

( )1 1 1 1 1 1 1 1cos sin cos sin cos sin sin
cos cos

t t
r nn w t w

F F
F F F tg Ftg tgd d a d b d d a b d

b b
= + = + = +  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ: 

( )1 1 1cos sin sin
cos

t
r w

F
F tga d b d

b
= °  

( )1 1 1sin sin sin
cos

t
a w

F
F tga d b d

b
= ,                                     (1) 

ɺ ʥʠʭ ʚʝʨʭʥʠʡ ʟʥʘʢ, ʢʦʛʜʘ ʚʝʜʝʪ ʚʦʛʥʫʪʘʷ ʩʪʦʨʦʥʘ ʟʫʙʘ (ʨʠʩ. 1ʙ, ʩʣʫʯʘʡ 

3 ʠ 4). 

( )1 1 1cos sin cos
cos

t
r w

F
F tga d b d

b
=  

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʢʦʥʠʯʝʩʢʠʭ ʢʦʣʝʩ ʢ ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʷʤʦʟʫʙʳʤʠ ʢʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʩʘʤʠ ʩʣʝʜʫʶʱʠʝ: 

- ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʣʘʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʤʝʥʴʰʠʝ 

ʰʫʤ, ʚʠʙʨʘʮʠʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ; 

- ʚʦʟʤʦʞʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʝʨʝʜʘʪʦʯʥʳʝ ʯʠʩʣʘ (uÒ6); 

- ʤʝʥʴʰʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʦʛʨʝʰʥʦʩʪʷʤ ʩʙʦʨʢʠ ʠ ʜʝʬʦʨʤʘʮʠʠ ʚʘʣʦʚ; 

- ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʥʘʨʝʟʘʥʠʠ ʟʫʙʴʝʚ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʦ ʚʝʣʠʯʠʥʝ 

ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʝʚʳʝ ʫʩʠʣʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʨʘʱʝʥʠʷ ʠ 

ʩʧʠʨʘʣʠ ʟʫʙʘ. 

ʋʛʦʣ ʥʘʢʣʦʥʘ ʟʫʙʴʝʚ ï ʧʝʨʝʤʝʥʥʳʡ ʧʦ ʜʣʠʥʝ ʟʫʙʘ. (28é42
ʦ
). ɿʘ 

ʨʘʩʯʝʪʥʳʡ ʧʨʠʥʠʤʘʝʪʩʷ ʫʛʦʣ ɓ ʤʝʞʜʫ ʦʩʴʶ ʠ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʦʢʨʫʞʥʦʩʪʠ ʥʘ 

ʩʝʨʝʜʠʥʝ ʰʠʨʠʥʳ ʢʦʣʝʩʘ 35b=  (ʨʠʩ 1ʘ). ʋʛʦʣ ʟʘʮʝʧʣʝʥʠʷ 20wa = . 

( )1 1 1sin sin cos
cos

t
a w

F
F tga d b d

b
= ° ,                                   (2) 

ɺ ʥʠʭ ʥʠʞʥʠʡ ʟʥʘʢ ʢʦʛʜʘ ʚʝʜʝʪ ʚʳʧʫʢʣʘʷ ʩʪʦʨʦʥʘ ʟʫʙʘ. (ʈʠʩ. 1ʙ, ʩʣʫʯʘʡ 1 

ʠ 2). ʊʘʢ ʞʝ ʢʘʢ ʠ ʚ ʧʨʷʤʦʟʫʙʳʭ ʧʝʨʝʜʘʯʘʭ, 

ʜʣʷ ʢʦʣʝʩʘ 2 1r aF F=- ; 2 1a rF F=-  

ɽʩʣʠ 0b= , ʪʦ ʧʦʣʫʯʠʤ ʩʠʣʳ ʚ ʧʨʷʤʦʟʫʙʦʡ ʢʦʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʝ, ʛʜʝ 

1 2 90d d+ =  ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʰʝʩʪʝʨʥʠ ʙʝʟʨʘʟʣʠʯʥʦ. 

ɽʩʣʠ 1 0d=  ʠ 0b¸ , ʪʦ ʧʦʣʫʯʠʤ ʩʠʣʳ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʢʦʩʦʟʫʙʦʡ 

ʧʝʨʝʜʘʯʝ. 
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ɽʩʣʠ 1 0d=  ʠ 0b=  ï ʧʦʣʫʯʠʤ ʩʠʣʳ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʷʤʦʟʫʙʦʡ 

ʧʝʨʝʜʘʯʝ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʠʯʝʩʢʠʭ ʧʝʨʝʜʘʯ ʩ ʢʨʫʛʦʚʳʤʠ ʟʫʙʴʷʤʠ, ʪʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʝʜʫʱʝʡ ʜʝʣʘʪʴ ʚʦʛʥʫʪʫʶ ʩʪʦʨʦʥʫ ʟʫʙʘ ʰʝʩʪʝʨʥʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʝʚʘʷ ʩʠʣʘ 

ʚʩʝʛʜʘ ʧʦʣʦʞʠʪʝʣʴʥʘ ʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʨʘʜʠʘʣʴʥʦ ï ʫʧʦʨʥʳʤʠ ʧʦʜʰʠʧʥʠʢʘʤʠ, 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʰʠʧʥʠʢʦʚʳʡ ʫʟʝʣ ʣʶʙʦʡ ʧʝʨʝʜʘʯʠ ʩ 

ʢʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʩʘʤʠ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʟʘʟʦʨʳ ʚ 

ʧʦʜʰʠʧʥʠʢʘʭ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʪʷʛʦʤ. 

ʇʨʠ ʨʘʚʥʦʚʝʨʦʷʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʨʫʛʦʚʦʛʦ ʟʫʙʘ ʙʝʟʨʘʟʣʠʯʥʦ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʝʨʝʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦ ʩʥʠʞʝʥʠʶ ʠʟʥʦʩʘ ʟʫʙʴʝʚ [1]. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ 

ʢʘʢ ʤʝʪʦʜʳ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʟʫʙʘ, ʪʘʢ ʠ 

ʜʨʫʛʠʝ ʤʝʪʦʜʳ, ʩʥʠʞʘʶʱʠʝ ʠʟʥʦʩ [2]. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʢʦʥʠʯʝʩʢʘʷ ʧʝʨʝʜʘʯʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʳʭʦʜʘ ʠʟ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʜʘʯʠ, ʥʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

[3]. ɿʥʘʯʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʧʝʨʝʜʘʯʠ ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ 

ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʫʯʪʝʥʘ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ [4]. 

ɺʳʚʦʜʳ. ʀʩʭʦʜʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʥʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʩ 

ʢʨʫʛʦʚʳʤ ʟʫʙʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʡ ʨʘʩʯʝʪ 

ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʧʦʚʳʩʷʪ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʝʩʫʨʩ ʵʣʝʤʝʥʪʦʚ ʧʝʨʝʜʘʯʠ. 
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ʂɸʂ ʉʇʆʉʆɹ ʇʆɺʓʐɽʅʀʗ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʆʈɻɸʅʀɿɸʎʀʀ ʅɸ ʉʆɺʈɽʄɽʅʅʆʄ ʕʊɸʇɽ ʈɸɿɺʀʊʀʗ 

BUSINESS PROCESSES RE-ENGINEERING  AS A METH OD  

FOR INCREASING  THE ECONOMIC  EFFICIENCY   

OF THE ORGANIZATION  AT THE MODERN STAGE OF DEVELOPMENT  
 

ɸʥʥʦʪʘʮʠʷ: ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ ʧʳʪʘʶʪʩʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʡ ʙʠʟʥʝʩ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʩʚʦʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʨʦʡ ʙʳʚʘʝʪ ʨʠʩʢʦʚʘʥʥʳʤ, ʪʘʢ 

ʢʘʢ ʫ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠ ʟʘʜʘʯʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥ ʠʥʩʪʨʫʤʝʥʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ï ʨʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʩʦʚ (ʈɹʇ), ʢʘʢ ʦʜʠʥ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

Abstract: many companies in modern market conditions are trying to improve 

their business with the help of information technology, thanks to this, organizations 

can not only improve their economic results, but also increase the overall level of 

enterprise competitiveness. However investing in information systems is sometimes 

risky, as each company has its own unique functions and tasks. This article discusses 

the strategic management tool ï business process reengineering (BPO), as one of the 

promising tools for optimizing the organization's. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

Keywords: information systems, economic activity, technologies, enterprise 

development, BI-systems. 
 

ɼʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʢʦʤʧʘʥʠʠ ʩʪʘʚʠʪ 

ʧʝʨʝʜ ʝʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʳ 

ʘʜʘʧʪʠʨʦʚʘʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʢ ʜʝʡʩʪʚʫʶʱʠʤ ʫʩʣʦʚʠʷʤ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʚʩʝ 

ʙʦʣʴʰʝ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʢʦʤʧʘʥʠʡ ʚ ʀʊ-ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʨʝʰʝʥʠʷʭ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʷʜ ʟʘʜʘʯ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ, ʠ ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ 

ʜʘʥʥʳʭ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʝʨʝʩʪʨʦʡʢʝ 

ʨʷʜʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʙʳ 

ʩʦʚʨʝʤʝʥʥʳʤ ʚʳʟʦʚʘʤ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʫʯʠʪʳʚʘʣʠ ʙʳ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ 

ʢʦʤʧʘʥʠʠ. ʉ ʜʘʥʥʦʡ ʟʘʜʘʯʝʡ ʩʧʨʘʚʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ï ʨʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 
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ʉʝʛʦʜʥʷ, ʢʦʤʧʘʥʠʷʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʚ ʩʚʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʠʩʪʝʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʀʊ-ʨʝʰʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʜʜʝʨʞʢʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʝʥʝʜʞʤʝʥʪʘ ʢʦʤʧʘʥʠʠ, 

ʘ ʪʘʢʞʝ ʙʳʩʪʨʝʝ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʶ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʧʦʟʚʦʣʷʶʱʠʤ 

ʧʨʦʚʦʜʠʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʘ ʠ ʤʦʜʝʣʷʭ ʢʦʤʧʘʥʠʠ 

ʷʚʣʷʝʪʩʷ ʨʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʦʩʥʦʚʘʪʝʣʷʤʠ ʢʦʪʦʨʦʛʦ ʩʯʠʪʘʶʪʩʷ 

ʄ. ʍʘʤʤʝʨ ʠ ɼʞ ʏʘʤʧʠ. ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʠʥʪʝʟʝ ʜʚʫʭ 

ʢʦʥʮʝʧʮʠʡ: 

- ʷʧʦʥʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʦʙ ʵʢʦʥʦʤʠʯʥʦʤ, ʛʠʙʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘʨʷʜʫ ʩ 

ʩʠʩʪʝʤʦʡ çʪʦʯʥʦ ʚ ʩʨʦʢè; 

- ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʡ çʩʥʠʟʫ ʚ ʚʝʨʭè 

ʈʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ 

ʧʝʨʝʦʩʤʳʩʣʠʚʘʥʠʝ ʠ ʨʘʜʠʢʘʣʴʥʦʝ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʢʦʤʧʘʥʠʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʨʝʥʥʳʭ ʫʣʫʯʰʝʥʠʡ ʚ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʝʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʟʘʪʨʘʪʳ, ʢʘʯʝʩʪʚʦ, ʫʩʣʫʛʠ, ʩʢʦʨʦʩʪʴ ʠ ʪ.ʜ. 

ʈʝʚʦʣʶʮʠʦʥʥʦʡ ʠʜʝʡ ʈɹʇ ʩʜʝʣʘʣʦ ʪʦ, ʯʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʦʤʧʘʥʠʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ, ʘ ʠʤʝʥʥʦ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʠʥʞʠʥʠʨʠʥʛʝ, ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ ʠ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʠʢʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʧʦʭʫ ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʈɹʇ ʩ ʩʦʯʝʪʘʥʠʝʤ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʥʘʠʙʦʣʴʰʝʛʦ ʵʬʬʝʢʪʘ ʚ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʀʩʧʦʣʴʟʫʷ ʈɹʇ ʢʦʤʧʘʥʠʷ ʧʦʣʫʯʘʝʪ ʠʥʩʪʨʫʤʝʥʪ ʩʧʦʩʦʙʥʳʡ ʪʨʘʥʩʬʦʨ-

ʤʠʨʦʚʘʪʴ çʄʦʜʝʣʴ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʙʠʟʥʝʩʘ ʬʠʨʤʳè ʢ çʄʦʜʝʣʠ ʠʜʝʘʣʴʥʦʛʦ 

ʙʠʟʥʝʩʘè, ʠʣʠ çɹʫʜʫʱʝʤʫ ʦʙʨʘʟʫ ʬʠʨʤʳè. 

ʅʘ ʨʠʩʫʥʢʝ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʨʝʠʥʞʠʥʠʨʠʥʛʫ. 
 

 
ʈʠʩʫʥʦʢ ï ʕʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ  

ʧʦ ʨʝʠʥʞʠʥʠʨʠʥʛʫ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʣʘʪʬʦʨʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʤʦʱʴ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʙʠʟʥʝʩʘ. ʆʜʥʠʤ ʠʟ ʧʨʦʜʚʠʥʫʪʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʜʣʷ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʪʯʝʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʠ ʠ ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʳ 

Business Intelligence. 

ʉʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ BI-ʧʣʘʪʬʦʨʤ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ. ʉʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʘʥʘʣʠʪʠʢʫ ʥʘʛʣʷʜʥʦ, ʦʪʦʙʨʘʞʘʷ ʚʩʶ ʧʦʣʝʟʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘ. 

ʇʨʠʢʣʘʜʥʳʝ BI-ʨʝʰʝʥʠʷ, ʠʥʪʝʨʝʩʥʳ ʜʣʷ ʙʠʟʥʝʩʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʙʨʘʙʦʪʢʠ ʣʶʙʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ. 

ʉʠʩʪʝʤʳ ʧʦʣʫʯʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʭ ʚ ʫʜʦʙʥʦʡ ʬʦʨʤʝ ʜʣʷ ʷʩʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʦ 

ʧʦʣʦʞʝʥʠʠ ʜʝʣ ʢʦʤʧʘʥʠʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʦʪʯʝʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ BI ï 

ʩʠʩʪʝʤ ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʨʫʢʦʚʦʜʠʪʝʣʝʤ, ʚ ʢʘʢʦʤ 

ʨʘʟʨʝʟʝ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ BI-ʩʠʩʪʝʤʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʙʦʨʝ ʜʘʥʥʳʭ ʠʟ ʨʘʟʨʦʟ-

ʥʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʜʝʧʘʨʪʘʤʝʥʪʘʭ ʠ ʦʪʜʝʣʘʭ, ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʚʳʜʘʯʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʝʜʠʥʦʤ ʬʦʨʤʘʪʝ. 

ʇʦ ʩʫʱʝʩʪʚʫ, ʪʝʭʥʦʣʦʛʠʷ ʥʫʞʥʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʫʜʦʙʥʦʤ ʚʠʜʝ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʠʩʭʦʜʷʱʝʡ ʩʠʪʫʘʮʠʠ ʚ ʙʠʟʥʝʩʝ ʚ ʨʘʟʨʝʟʝ ʧʦ ʢʘʞʜʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ. ʇʦ ʟʘʧʨʦʩʫ ʚʦʟʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʡ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʦʤ ʫʩʣʦʚʠʷʭ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʚʦʧʨʦʩʳ: ʛʜʝ, ʢʘʢ ʠ ʢʦʛʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ, ʬʦʨʤʠʨʫʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ. 

ʉ ʧʦʤʦʱʴʶ BI-ʩʠʩʪʝʤʳ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪ ʢʦʤʧʘʥʠʡ ʙʫʜʝʪ ʚʠʜʝʪʴ 

ʥʘʠʙʦʣʝʝ ʧʨʠʙʳʣʴʥʳʝ ʠ ʫʙʳʪʦʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ 

ʦʪʯʝʪʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ BI-ʩʠʩʪʝʤʦʡ, ʫʚʠʜʠʪ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʦ ʜʠʥʘʤʠʢʝ 

ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ. ɼʘʥʥʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʨʝʟʘʤ ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ ʠ ʧʨʠʥʠʤʘʪʴ ʛʨʘʤʦʪʥʳʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ɼʣʷ ʦʪʜʝʣʘ ʧʨʦʜʘʞ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ï ʵʬʬʝʢʪʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʂʇʕ. BI-ʩʠʩʪʝʤʘ ʚʳʜʘʩʪ 

ʨʝʟʫʣʴʪʘʪ ʦ ʨʘʙʦʪʝ ʤʝʥʝʜʞʝʨʘ ʧʨʦʜʘʞ ʠ ʝʛʦ ʩʜʝʣʢʠ ʧʦ ʢʘʞʜʦʤʫ ʢʣʠʝʥʪʫ, ʪʘʢ ʢʘʢ 

ʙʫʜʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ CRM, 1ʉ, SAP ʠ ʪʜ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, BI ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ. ʉʝʛʦʜʥʷ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʦʩʪʝʧʝʥʥʦʛʦ ʚʳʪʝʩʥʝʥʠʷ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ 

ʧʦʣʫʯʝʥʠʷ ʙʠʟʥʝʩ-ʦʪʯʝʪʥʦʩʪʠ ʪʘʢʠʤʠ ʧʝʨʝʜʦʚʳʤʠ ʀʊ-ʨʝʰʝʥʠʷʤʠ. ʂ ʦʩʥʦʚʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ BI-ʩʠʩʪʝʤ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʥʦʩʷʪ: 

ʇʦʜʢʣʶʯʝʥʠʷ ʢ ʨʘʟʣʠʯʥʳʤ ʙʘʟʘʤ ʜʘʥʥʳʭ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʳ, ʚʠʜʘ ʠ ʢʦʤʧʦʥʦʚʢʠ 

ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʇʨʦʟʨʘʯʥʫʶ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ; 

ʆʙʝʩʧʝʯʝʥʠʝ ʯʝʪʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

ɻʠʙʢʫʶ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʫʶ ʥʘʩʪʨʦʡʢʫ ʧʨʘʚ ʜʦʩʪʫʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʚ 

ʩʠʩʪʝʤʝ; 
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ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚ ʣʶʙʦʤ ʫʜʦʙʥʦʤ ʬʦʨʤʘʪʝ ï PDF, Excel, HTML ʠ ʜʨ. 

ʇʦʣʴʟʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚʦ ʚʩʝʭ ʧʝʨʝʜʦʚʳʭ BI ʧʨʠʣʦʞʝʥʠʷʭ, ʘ 

ʠʤʝʥʥʦ: 

ʅʘʛʣʷʜʥʦʩʪʴ (ʆʪʨʘʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʷ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʡ ʦʮʝʥʢʠ ʧʦʣʦʞʝʥʠʷ ʜʝʣ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʥʘʯʘʪʴ 

ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʯʪʦ-ʣʠʙʦ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʂʘʩʪʦʤʠʟʘʮʠʷ BI (ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨʬʝʡʩʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʜʦʙʥʦʤ ʚʠʜʝ) 

ʄʥʦʛʦʩʣʦʡʥʦʩʪʴ (ʅʘʙʦʨ ʜʘʥʥʳʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʥʫʞʥʦʤ ʫʨʦʚʥʝ ʜʝʪʘʣʠʟʘʮʠʠ) 

ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ BI (ɺʦʟʤʦʞʥʦʩʪʴ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʡ ʦʨʛʘʥʠʟʘ-

ʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ, ʠʟ ʚʩʝʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʪʯʝʪʦʚ) 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʣʷ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ, ʢʘʢ ʥʘ ʚʥʫʪʨʝʥʥʝʤ 

ʨʳʥʢʝ, ʪʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ, ʦʩʦʙʦ ʦʩʪʨʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 

ʘʜʘʧʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʫʧʨʦʩʪʠʣʠ 

ʙʳ ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʪʘʣʠ ʙʳ ʯʘʩʪʴʶ 

ʫʩʪʦʡʯʠʚʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ʈʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ BI-ʨʝʰʝʥʠʡ ʨʘʩʪʸʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚʩʣʝʜ ʟʘ ʤʠʨʦʚʳʤ. 

ʈʦʣʴ ʘʥʘʣʠʪʠʢʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʘʩʴ, ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʡ, ʪʘʢʞʝ ʨʝʟʢʦ ʚʦʟʨʦʩʣʦ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɺʩʝ ʵʪʠ ʷʚʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʘʞ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʇʆ. 

ʈʘʟʚʠʪʠʶ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ BI-ʩʠʩʪʝʤ ʩʦʜʝʡʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʬʠʥʘʥʩʦʚʳʡ 

ʩʝʢʪʦʨ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʝʩʪʴ ʫ ʚʩʝʭ ï ʠ ʫ ʛʦʩʫʜʘʨʩʪʚʘ, ʠ ʫ 

ʙʘʥʢʦʚ, ʠ ʫ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠ ʫ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ. 

ɻʦʩʫʜʘʨʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪ BI-ʩʠʩʪʝʤʳ ʜʣʷ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʧʦʩʪʨʦʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ. 

ɺ ʩʦʟʜʘʥʠʝ BI-ʩʠʩʪʝʤ ʠʥʚʝʩʪʠʨʫʶʪ ʬʠʥʘʥʩʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʨʠʪʝʡʣʝʨʳ, ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʣʦʛʠʩʪʠʢʫ ʪʦʚʘʨʦʚ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʢʣʠʝʥʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʣʷ ʥʠʭ ʢʦʥʢʫʨʝʥʪʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. ʇʨʦʤʳʰ-

ʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʦʩʚʘʠʚʘʪʴ BI-ʠʥʩʪʨʫʤʝʥʪʳ. 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚ ʈʦʩʩʠʠ ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʬʠʨʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ BI. ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ ʧʦʣʫʯʠʣʦ ʨʝʰʝʥʠʝ Prognoz 

Platform, ʚʭʦʜʠʚʰʝʝ ʚ ʤʘʛʠʯʝʩʢʠʡ ʢʚʘʜʨʘʥʪ ʧʣʘʪʬʦʨʤ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ 

Gartner. ɺ ʨʦʩʩʠʡʩʢʠʭ ʦʙʟʦʨʘʭ ʦʥʦ ʪʘʢʞʝ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʟʘʥʠʤʘʣʦ 

ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ BI. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʢʦʤʧʘʥʠʶ BaseGroup 

Labs, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʜʦʩʪʘʪʦʯʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʥʘʰʝʣ 

ʩʚʦʝ ʤʝʩʪʦ ʥʘ ʨʳʥʢʝ ʠ ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʧʨʝʜʠʢʘʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. 

ʇʨʠʥʷʪʠʝ ʧʨʦʛʨʘʤʤʳ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚ ʈʌ ʥʝ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʤʧʘʥʠʠ, ʥʠ ʥʘ ʠʭ ʣʦʢʘʣʴʥʳʭ ʧʘʨʪʥʝʨʦʚ ʚ 

ʩʬʝʨʝ BI-ʨʝʰʝʥʠʡ. ʉʝʛʦʜʥʷ ʧʫʣ BI-ʩʠʩʪʝʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 
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ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʩʦʟʜʘʝʪʩʷ ʥʘ ʟʘʨʫʙʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ʠ ʩʪʘʥʜʘʨʪʦʚ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʚʝʜʫʱʠʝ ʠʥʪʝʛʨʘ-

ʪʦʨʳ ʈʌ, ʢʘʢ Navicon, ʊʝʭʥʦʩʝʨʚ ʠ ʂʈʆʂ ʨʘʙʦʪʘʶʪ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ 

ʠʛʨʦʢʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ BI-ʨʳʥʢʘ ï Microsoft, Qlik, Tableau. ʉʧʨʦʩ ʥʘ ʪʘʢʠʝ 

ʨʝʰʝʥʠʷ ʨʘʩʪʝʪ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʝ ʢʦʨʧʦʨʘʮʠʠ ʠʤʝʶʪ 

ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʯʝʤ ʣʦʢʘʣʴʥʳʝ ʀʊ-ʢʦʤʧʘʥʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝ ʩʢʘʟʘʥʦ, ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʠʣʠʪʴ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʥʦʮʝʥʥʳʭ 

ʨʦʩʩʠʡʩʢʠʭ ʩʠʩʪʝʤ ʚ ʩʬʝʨʝ BI-ʨʝʰʝʥʠʡ, ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪ ʠʥʦʩʪʨʘʥʥʦʛʦ ʇʆ. 
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CONSTRUCTION AND TECHNOLOGY DESIGN AND ENGINEERING  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʧʣʦʩʢʦʡ ʩʫʜʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɹʳʣʘ ʩʦʟʜʘʥʘ 3D-ʤʦʜʝʣʴ ʩʝʢʮʠʠ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ 

ʯʝʨʪʝʞʘ. ʅʘ ʦʩʥʦʚʝ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ, ʨʘʩʩʯʠʪʘʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʪʨʫʜʦʝʤʢʦʩʪʴ, ʧʦʩʪʨʦʝʥ 

ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ, ʦʧʠʩʳʚʘʶʱʠʡ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

Abstract:  the article presents the process of engineering, 3D-modelling, 

assembling and welding technology of a flat ship structure. A 3D-model of a section 

was created, which the associative drawing was based on. After the assembling and 

welding technology was designed according to the regulations and standards, the 

work duration and activity content was calculated. The network graph was plotted to 

illustrate the course of production. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʪʨʫʜʦʝʤ-

ʢʦʩʪʴ ʨʘʙʦʪ. 

Keywords: course of production, network graph, 3D-modelling, assembling 

and welding technology, work duration, activity content. 

 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩʝʢʮʠʠ 

ʙʘʪʦʧʦʨʪʘ
1
 ʦʧʠʩʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʩʪʨʦʡʢʠ ʩʝʢʮʠʠ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʝʢʮʠʷ ʙʘʪʦʧʦʨʪʘ 012ʄï133ï006, ʧʣʦʱʘʜʢʘ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʧʣʦʩʢʦʡ ʩʫʜʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ 3D-ʤʦʜʝʣʠ ʩʝʢʮʠʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ ʢʦʨʧʦʨʘʮʠʠ ɸʉʂʆʅ, ʢʘʢ ʩʘʤʳʡ ʧʨʦʜʘʚʘʝʤʳʡ ʨʦʩʩʠʡʩʢʠʡ ʧʨʦʜʫʢʪ 

ʉɸʇʈ, ʦʪʚʝʯʘʶʱʠʡ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ɽʉʂɼ. 

 

                                           
1
 ɹʘʪʦʧʦʨʪ ï ʧʣʘʚʫʯʠʡ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʡ ʟʘʪʚʦʨ, ʟʘʧʦʣʥʷʝʤʳʡ ʚʦʜʦʡ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʟʘʧʠʨʘʥʠʷ ʚʭʦʜʘ ʚ ʜʦʢ. 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʣʦʱʘʜʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʛʣʘʩʥʦ ʯʝʨʪʝʞʫ 012ʄ-133-

006ʉɹ_1 ʩʝʢʮʠʷ ˉ1 ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ 012ʄ-133-006. 3-D ʤʦʜʝʣʴ ʧʣʦʱʘʜʢʠ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʪʦʧʦʨʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1ī 3-D ʤʦʜʝʣʴ ʧʣʦʱʘʜʢʠ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʪʦʧʦʨʪʘ 

 

ʇʣʦʱʘʜʢʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʦʩ ʪʦʣʱʠʥʦʡ 12 ʤʤ: 

- ʧʦʣʦʩʘ 12Ĭ50Ĭ1100 ʤʤ 6 ʰʪ.  

- ʧʦʣʦʩʘ 12Ĭ50Ĭ1100 ʤʤ  6 ʰʪ.  

- ʧʦʣʦʩʘ 12Ĭ100Ĭ5950 ʤʤ 1 ʰʪ. 

- ʧʦʣʦʩʘ 12Ĭ100Ĭ2763 ʤʤ 1 ʰʪ. 

- ʧʦʣʦʩʘ 12Ĭ50Ĭ1388 ʤʤ  10 ʰʪ. 

- ʧʦʣʦʩʘ 12Ĭ50Ĭ1025 ʤʤ  2 ʰʪ. 

- ʧʦʣʦʩʘ 12Ĭ50Ĭ688 ʤʤ 2 ʰʪ. 

- ʧʦʣʦʩʘ 12Ĭ50Ĭ1050 ʤʤ 81 ʰʪ. 

ʇʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʵʩʢʠʟʦʚ ʜʝʪʘʣʝʡ 2D ʤʦʜʝʣʠ ʚ ʂʆʄʇɸʉ 3D, 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3. 

 

 
ʈʠʩʫʥʦʢ 2 ī ʇʦʩʪʨʦʝʥʠʝ ʵʩʢʠʟʦʚ ʜʝʪʘʣʝʡ 
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ʈʠʩʫʥʦʢ 3 ï ʕʩʢʠʟʳ ʜʝʪʘʣʝʡ 

 

ʄʝʪʦʜʦʤ ʚʳʜʘʚʣʠʚʘʥʠʷ ʩʦʟʜʘʥʘ 3D ʤʦʜʝʣʴ, ʟʘʜʘʥʘ ʪʦʣʱʠʥʘ ʧʦʣʦʩʳ 12 

ʤʤ. ɸʥʘʣʦʛʠʯʥʦ ʤʝʪʦʜ ʧʨʠʤʝʥʝʥ ʜʣʷ ʚʩʝʭ ʧʦʣʦʩ. ʇʦʩʪʨʦʝʥʠʝ 3D ʤʦʜʝʣʠ 

ʧʣʦʱʘʜʢʠ ʚ ʩʨʝʜʝ ʂʆʄʇɸʉ 3D ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 4 ī ʇʦʩʪʨʦʝʥʠʝ 3D ʤʦʜʝʣʠ ʧʦʣʦʩʳ 

 

ɼʘʣʝʝ ʤʝʪʦʜʦʤ ʩʦʧʨʷʞʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʩʦʟʜʘʥʘ ʪʘʚʨʦʚʘʷ ʙʘʣʢʘ, 

ʨʠʩʫʥʦʢ 5. 
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ʈʠʩʫʥʦʢ 5ī ʇʦʩʪʨʦʝʥʠʝ ʪʘʚʨʦʚʦʡ ʙʘʣʢʠ 

 

ʉʦʟʜʘʥʠʝ ʤʘʩʩʠʚʘ ʧʦ ʩʝʪʢʝ ʯʝʨʝʟ ʨʘʩʩʪʦʷʥʠʝ 1400 ʤʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 6. 

 

 
ʈʠʩʫʥʦʢ 6 ï ʉʦʟʜʘʥʠʝ ʤʘʩʩʠʚʘ 

 

ʉʦʧʨʷʞʝʥʠʝ ʧʦʣʦʩ ʠ ʪʘʚʨʦʚʳʭ ʙʘʣʦʢ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʤʘʩʩʠʚʦʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 7. 
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ʈʠʩʫʥʦʢ 7 ï ʉʦʧʨʷʞʝʥʠʝ ʧʦʣʦʩ ʠ ʪʘʚʨʦʚʳʭ ʙʘʣʦʢ, ʧʦʩʪʨʦʝʥʠʝ ʤʘʩʩʠʚʘ 

 

ʉʦʧʨʷʞʝʥʠʝ ʦʪʙʦʡʥʦʡ ʜʦʩʢʠ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 8 

 

 
ʈʠʩʫʥʦʢ 8 ï ʉʦʧʨʷʞʝʥʠʝ ʦʪʙʦʡʥʦʡ ʜʦʩʢʠ 

 

ʇʣʦʱʘʜʢʘ ʢʨʝʧʠʪʩʷ ʢ ʣʠʩʪʫ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʘʚʨʦʚʳʭ ʙʘʣʦʢ 

ʧʫʪʝʤ ʩʦʧʨʷʞʝʥʠʷ, ʧʘʨʘʤʝʪʨ ʩʦʚʧʘʜʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʨʠʩʫʥʦʢ 9. 
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ʈʠʩʫʥʦʢ 9 ï ʂʨʝʧʣʝʥʠʝ ʧʣʦʱʘʜʢʠ ʩ ʧʦʤʦʱʴʶ  

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʘʚʨʦʚʳʭ ʙʘʣʦʢ ʢ ʣʠʩʪʫ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʯʝʨʪʝʞʘ ʩʨʝʜʩʪʚʘʤʠ ʂʆʄʇɸʉ-ʛʨʘʬʠʢ 

ʜʣʷ ʥʘʯʘʣʘ ʟʘʜʘʝʤ ʬʦʨʤʘʪ ʯʝʨʪʝʞʘ  ɸ1 ʯʝʨʝʟ ʢʦʤʘʥʜʫ ʇʘʨʘʤʝʪʨʳ.   

 ɼʘʣʝʝ ʚʳʙʠʨʘʝʤ ʥʘ ʧʘʥʝʣʠ ɺʩʪʘʚʢʘ/ɺʠʜ ʩ ʤʦʜʝʣʠ/ʉʪʘʥʜʘʨʪʥʳʝ ʚʠʜʳ ʩ 

ʤʦʜʝʣʠ, ʚʳʙʠʨʘʝʤ ʥʫʞʥʫʶ 3D ʤʦʜʝʣʴ. ʅʘ ʧʘʥʝʣʠ ʩʣʝʚʘ ʚʳʙʠʨʘʝʤ ʚʢʣʘʜʢʫ 

ɼʝʨʝʚʦ ʯʝʨʪʝʞʘ, ʟʘʜʘʝʤ: ʆʨʠʝʥʪʘʮʠʶ ʤʦʜʝʣʠ ʥʘ ʛʣʘʚʥʦʤ ʚʠʜʝ/ʉʭʝʤʫ ʚʠʜʦʚ 

/ɿʘʟʦʨ ʨʘʚʥʳʡ 50 ʤʤ ʤʝʞʜʫ ʚʠʜʘʤʠ /ʤʘʩʰʪʘʙ 1:20 ʠ ʚʩʪʘʚʣʷʝʤ ʯʝʨʪʝʞ. 

ʇʨʦʩʪʘʚʣʷʝʤ ʥʫʤʝʨʘʮʠʶ ʜʝʪʘʣʝʡ, ʨʘʟʤʝʨʳ ʥʘ ʯʝʨʪʝʞʝ, ʚʠʜʳ ʩʚʘʨʢʠ, 

ʟʘʧʦʣʥʷʝʤ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʩʦʟʜʘʝʤ ʚʳʥʦʩʥʳʝ ʵʣʝʤʝʥʪʳ. ʀʪʦʛʦʚʳʡ 

ʯʝʨʪʝʞ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 10. 

 

 
ʈʠʩʫʥʦʢ 10 ï ʇʦʣʫʯʝʥʠʝ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʯʝʨʪʝʞʘ 
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ʊʝʭʥʦʣʦʛʠʷ ʩʙʦʨʢʠ  ʠ ʩʚʘʨʢʠ ʩʝʢʮʠʠ ʙʘʪʦʧʦʨʪʘ 012ʤï133ï006 ʧʣʦʱʘʜʢʠ 

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʠʧʦʚʳʭ ʥʦʨʤʘʪʠʚʦʚ. 

ʕʪʘʧ 1.ʉʙʦʨʢʘ ʪʘʚʨʦʚʳʭ ʫʟʣʦʚ.  

ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ: ʋʣʦʞʠʪʴ ʧʦʷʩʦʢ ʠ ʣʠʩʪ ʩʪʝʥʢʠ ʥʘ ʧʣʠʪʫ. ʈʘʟʤʝʪʠʪʴ 

ʥʘ ʧʦʷʩʢʝ ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ ʩʪʝʥʢʠ. ʋʩʪʘʥʦʚʠʪʴ ʧʦ ʨʘʟʤʝʪʢʝ ʩʪʝʥʢʫ ʥʘ ʧʦʷʩʦʢ. 

ʇʨʦʚʝʨʠʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʩʪʝʥʢʠ ʩ ʧʦʷʩʢʦʤ, ʧʦʜʦʛʥʘʪʴ ʠ ʦʙʞʘʪʴ ʩʪʝʥʢʫ ʢ 

ʧʦʷʩʢʫ, ʟʘʢʨʝʧʠʪʴ ʥʘ ʵʣʝʢʪʨʦʧʨʠʭʚʘʪʢʠ. ʉʜʘʪʴ ʨʘʙʦʪʫ. 

ɼʝʪʘʣʴ 2 (ʧʦʷʩʦʢ), ɼʝʪʘʣʴ 1(ʩʪʝʥʢʘ)  

ʋʟʝʣ 1/60 ʰʪ. (0,24 ʥ/ʯʘʩʘ *1,1 ʤ)*60 ʰʪ.=0,264 ʯʘʩʘ*60ʰʪ. = 1,58 ʥ/ʯʘʩʘ.   

ʋʟʝʣ 22 ʩʦʩʪʦʠʪ ʠʟ ʜʝʪʘʣʝʡ 195(ʩʪʝʥʢʘ)  ʠ 196 (ʧʦʷʩʦʢ)  

ʋʟʝʣ 22/ 6 ʰʪ.  (1,25ʤ* 0,24ʥ/ʯʘʩʘ)* 6ʰʪ.= 0,3*6 = 1,8 ʥ/ʯʘʩʘ  

ʋʟʝʣ 2 ʩʦʩʪʦʠʪ ʠʟ ʜʝʪʘʣʝʡ 3 ʠ 4. ʉʪʳʢʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ. 

0,17*0,8 = 0,136 ʥ/ʯʘʩʘ 

ʕʪʘʧ 2. ʈʘʟʤʝʪʢʘ ʩʪʝʥʜʘ ʧʦʜ ʫʢʣʘʜʢʫ ʫʟʣʦʚ 1/6 ʰʪ. ʠ ʜʝʪʘʣʝʡ 8 ʠ 

ʫʩʪʘʥʦʚʢʘ ʥʘʙʦʨʘ ʧʦ ʨʘʟʤʝʪʢʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ: ʈʘʟʤʝʪʠʪʴ ʩʪʝʥʜ. ʋʩʪʘʥʦʚʠʪʴ ʥʘʙʦʨ ʥʘ ʧʣʠʪʫ, 

ʩʦʚʤʝʩʪʠʪʴ ʬʠʢʩʠʨʫʶʱʠʝ ʨʠʩʢʠ ʥʘʙʦʨʘ. ʆʙʞʘʪʴ ʢ ʧʣʠʪʝ, ʫʩʪʘʥʦʚʠʪʴ ʧʣʘʥʢʠ ʠ 

ʟʘʢʨʝʧʠʪʴ ʥʘ ʵʣʝʢʪʨʦʧʨʠʭʚʘʪʢʠ. ʉʜʘʪʴ ʨʘʙʦʪʫ. 

ɼʝʪʘʣʴ 8/81 ʰʪ.+6 ʰʪ. 

0,29 ʥ/ʯʘʩʘ *(81ʰʪ.+6ʰʪ.) = 25,23 ʥ/ʯʘʩʘ  

ʕʪʘʧ 3.ʈʘʟʤʝʪʢʘ ʜʝʪʘʣʝʡ 8 ʧʦʜ ʫʢʣʘʜʢʫ ʜʝʪʘʣʝʡ 5,6,7 ʠ ʫʩʪʘʥʦʚʢʘ ʥʘʙʦʨʘ 

ʧʦ ʨʘʟʤʝʪʢʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ: ʇʨʦʠʟʚʝʩʪʠ ʨʘʟʤʝʪʢʫ. ʋʩʪʘʥʦʚʠʪʴ ʥʘʙʦʨ ʥʘ ʜʝʪʘʣʠ, 

ʩʦʚʤʝʩʪʠʪʴ ʬʠʢʩʠʨʫʶʱʠʝ ʨʠʩʢʠ ʥʘʙʦʨʘ. ʆʙʞʘʪʴ ʢ ʫʟʣʘʤ ʠ ʜʝʪʘʣʷʤ, ʫʩʪʘʥʦʚʠʪʴ 

ʠ  ʟʘʢʨʝʧʠʪʴ ʥʘ ʵʣʝʢʪʨʦʧʨʠʭʚʘʪʢʠ. ʉʜʘʪʴ ʨʘʙʦʪʫ. 

ɼʝʪʘʣʴ 6/2ʰʪ.      0,17ʥ/ʯʘʩʘ*0,8 *2ʰʪ.=0,272 ʥ/ʯʘʩʘ  

ɼʝʪʘʣʴ 5/10ʰʪ     0,17ʥ/ʯʘʩʘ*0,8*10ʰʪ.*2 = 2,72 ʥ/ʯʘʩʘ 

ɼʝʪʘʣʴ 7/2ʰʪ       0,17ʥ/ʯʘʩʘ*0,8*2ʰʪ. = 0,272 ʥ/ʯʘʩʘ 

ʕʪʘʧ 4. ʋʢʣʘʜʢʘ ʣʠʩʪʘ ʜʝʪʘʣʠ 9 ʥʘ ʩʪʝʥʜʝ. ʉʪʳʢʦʚʘʥʠʝ ʠ ʧʨʠʪʳʢʘʥʠʝ 

ʢʦʥʮʦʚ ʥʘʙʦʨʘ ʧʨʠ ʩʙʦʨʢʝ ʩʝʢʮʠʠ.  

ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ: ɺʟʷʪʴ ʜʝʪʘʣʴ, ʫʣʦʞʠʪʴ ʥʘ ʩʪʝʥʜ. ʆʙʞʘʪʴ ʢ ʩʪʝʥʜʫ 

ʛʨʝʙʝʥʢʘʤʠ ʩ ʢʣʠʥʴʷʤʠ. ʇʨʦʠʟʚʝʩʪʠ ʨʘʟʤʝʪʢʫ ʧʦʜ ʫʩʪʘʥʦʚʢʫ ʩʝʢʮʠʠ 1.01 ʠ 

ʫʟʣʦʚ 22. ʉʜʘʪʴ ʨʘʙʦʪʫ. 

0,44 ʥ/ʯʘʩʘ  ʧʦ ʥʦʨʤʘʪʠʚʫ. 

ʕʪʘʧ 5. ʋʩʪʘʥʦʚʢʘ ʩʝʢʮʠʠ 1.01 ʠ ʫʟʣʦʚ 22. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ: ʋʩʪʘʥʦʚʠʪʴ ʧʦ ʨʘʟʤʝʪʢʝ ʩʝʢʮʠʠ ʫʟʣʦʚ, ʚʳʨʦʚʥʷʪʴ, 

ʧʨʦʚʝʨʠʪʴ, ʦʙʞʘʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʥʘ ʵʣʝʢʪʨʦʧʨʠʭʚʘʪʢʠ. ʉʜʘʪʴ ʨʘʙʦʪʫ. 

ʇʦ ʩʝʢʮʠʠ 1.01                  0,71 ʥ/ʯʘʩʘ ʧʦ ʥʦʨʤʘʪʠʚʫ. 

ʋʟʣʳ 22 (6 ʰʪ.)                 0,27 ʥ/ʯʘʩʘ*6ʰʪ .= 1,62 ʥ/ʯʘʩʘ 

ɼʘʣʝʝ ʧʨʦʚʝʜʝʤ ʨʘʩʯʝʪ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ ʩʫʜʦʚʦʡ ʩʝʢʮʠʠ 1.01. 

ʆʩʥʦʚʥʦʝ ʚʨʝʤʷ ī ʚʨʝʤʷ ʛʦʨʝʥʠʷ ʜʫʛʠ, ʢʦʪʦʨʦʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ 

ʤʝʪʘʣʣʘ, ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʦʚ ʠ ʨʝʞʠʤʘ ʩʚʘʨʢʠ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ ʟʘʚʠʩʠʪ ʦʪ: 

- ʜʣʠʥʳ ʰʚʘ ï ʚʢʣʶʯʘʝʪ ʚʨʝʤʷ ʥʘ ʟʘʯʠʩʪʢʫ ʢʨʦʤʦʢ ʧʝʨʝʜ ʩʚʘʨʢʦʡ, ʩʤʝʥʫ 

ʵʣʝʢʪʨʦʜʦʚ, ʟʘʯʠʩʪʢʫ ʰʚʘ ʦʪ ʰʣʘʢʘ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʭʦʜʘ, ʦʩʤʦʪʨ, ʧʨʦʤʝʨ; 
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- ʩʚʘʨʠʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ ï ʚʢʣʶʯʘʝʪ ʚʨʝʤʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʠʣʠ ʥʘ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʩʚʘʨʠʚʘʝʤʳʭ ʠʟʜʝʣʠʡ, ʧʦʚʦʨʦʪ ʠ ʩʥʷʪʠʝ ʠʭ ʚ ʧʨʦʮʝʩʩʝ 

ʩʚʘʨʢʠ, ʥʘ ʧʝʨʝʜʚʠʞʝʥʠʝ ʩʚʘʨʱʠʢʘ ʩ ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ɺʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ -  ʥʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʞʠʤʦʚ ʩʚʘʨʢʠ, 

ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʠ ʪʦʢʦʚʦʜʦʚ ʠ ʥʘ ʫʙʦʨʢʫ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 3% ʦʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʨʝʤʷ ʥʘ ʦʪʜʳʭ ʠ ʣʠʯʥʳʝ 

ʥʘʜʦʙʥʦʩʪʠ  ʩʦʩʪʘʚʣʷʝʪ 6% ʦʪ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ī ʥʘ ʧʦʣʫʯʝʥʠʝ ʟʘʜʘʥʠʷ, 

ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʨʘʙʦʪʦʡ, ʠʥʩʪʨʫʢʪʘʞ ʠ ʩʜʘʯʫ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 4% ʦʪ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʚʘʨʢʘ ʫʟʣʘ 1/6ʰʪ. ʠ ʫʟʣʘ 22/6 ʰʪ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʧʦʜ ʬʣʶʩʦʤ  - 9 ʤʠʥ*1 ʤ  

(1,1ʤ*9ʤʠʥ)*6ʰʪ.*2 ʩʪʦʨʦʥʳ = 4,07 ʯʘʩʘ 

(1,25ʤ*9ʤʠʥ)*6 ʰʪ.*2 ʩʪʦʨʦʥʳ = 4,625 ʯʘʩʘ 

2.  ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ 3 ʠ 4 ʈɼʉ - 39 ʤʠʥ * 1ʤ  

(39 ʤʠʥ*0,1ʤ)*2 =7,8 ʤʠʥ  

3. ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ 5,6,7 ʢ ʜʝʪʘʣʠ 8 ʠ ʫʟʣʫ 2 

ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ 

4,05*2=8,1ʤ (ʜʣʠʥʘ ʩʦʝʜʠʥʝʥʠʷ) * 9 ʤʠʥ=72,9 ʤʠʥ 

ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ 5,6,7 ʢ ʫʟʣʫ 1 

60ʰʪ.*0,05ʤ*9 ʤʠʥ = 27 ʤʠʥʫʪ 

4. ʉʚʘʨʢʘ ʩʝʢʮʠʠ 1.01 ʢ ʜʝʪʘʣʠ 9. 

ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ 

24*0,224 *6ʰʪ.=32,25 ʤʠʥʫʪ 

5. ʉʚʘʨʢʘ ʫʟʣʘ 22 ʢ ʜʝʪʘʣʠ 9 ʠ ʫʟʣʘʤ 1. 

ʇʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ: 

ʪʘʚʨʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ      24ʤʠʥ*0,25ʤ *6ʰʪ.=36 ʤʠʥʫʪ. 

ʩʪʳʢʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʢ ʫʟʣʫ 1    0,07ʤ*6ʰʪ.*81ʤʠʥ *2 = 58,32 ʤʠʥʫʪʳ 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʟʘʠʤʦʩʚʷʟʠ ʦʧʝʨʘʮʠʡ ʠ ʚʳʷʚʣʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʝʟʝʨʚʦʚ ʙʳʣ 

ʧʦʩʪʨʦʝʥ ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ MS Project. ʉʪʨʫʢʪʫʨʘ ʦʧʝʨʘʮʠʡ ʠ 

ʩʝʪʝʚʦʡ ʛʨʘʬʠʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʨʠʩʫʥʢʝ 11 

ʊʘʙʣʠʮʘ 1 

ʉʪʨʫʢʪʫʨʘ ʦʧʝʨʘʮʠʡ 

ʅʦʤʝʨ 

ʦʧʝʨʘʮʠʠ 

ʅʘʟʚʘʥʠʝ ʦʧʝʨʘʮʠʡ ɼʣʠʪʝʣʴ-

ʥʦʩʪʴ 

ʇʨʝʜʰʝʩʪ-

ʚʝʥʥʠʢʠ 

1 ʉʙʦʨʢʘ 28,75 ʯ 
 

2 ʉʙʦʨʢʘ ʪʘʚʨʦʚʳʭ ʫʟʣʦʚ 3,52 ʯ 
 

3 ʋʟʝʣ 1 1,58 ʯ  
 

4 ʋʟʝʣ 22 1,8 ʯ 3ʅʅ 

5 ʋʟʝʣ 2 0,14 ʯ 3ʅʅ 

6 

 

ʈʘʟʤʝʪʢʘ ʩʪʝʥʜʘ ʧʦʜ ʫʢʣʘʜʢʫ ʫʟʣʦʚ 1/6 ʰʪ ʠ 

ʜʝʪʘʣʝʡ 8 ʠ ʫʩʪʘʥʦʚʢʘ ʥʘʙʦʨʘ ʧʦ ʨʘʟʤʝʪʢʝ 
25,23 ʯ 5 

7 ʈʘʟʤʝʪʢʘ ʜʝʪʘʣʝʡ 8 ʧʦʜ ʫʢʣʘʜʢʫ ʜʝʪʘʣʝʡ 

5,6,7 ʠ ʫʩʪʘʥʦʚʢʘ ʥʘʙʦʨʘ ʧʦ ʨʘʟʤʝʪʢʝ 
3,7 ʯ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

 

 
ʈʠʩʫʥʦʢ 11 ī ɼʠʘʛʨʘʤʤʘ ɻʘʥʪʘ ʩ ʦʪʩʣʝʞʠʚʘʥʠʝʤ 

ʅʦʤʝʨ 

ʦʧʝʨʘʮʠʠ 
ʅʘʟʚʘʥʠʝ ʦʧʝʨʘʮʠʡ 

ɼʣʠʪʝʣʴ-

ʥʦʩʪʴ 

ʇʨʝʜʰʝʩʪ-

ʚʝʥʥʠʢʠ 

8 ɼʝʪʘʣʴ 5 2,72 ʯ 6 

9 ɼʝʪʘʣʴ 6 0,27 ʯ 8ʅʅ 

10 ɼʝʪʘʣʴ 7 0,27 ʯ 8ʅʅ 

11 ʋʢʣʘʜʢʘ ʣʠʩʪʘ ʜʝʪʘʣʠ 9 ʥʘ ʩʪʝʥʜʝ. 

ʉʪʳʢʦʚʘʥʠʝ ʠ ʧʨʠʪʳʢʘʥʠʝ ʢʦʥʮʦʚ ʥʘʙʦʨʘ 

ʧʨʠ ʩʙʦʨʢʝ ʩʝʢʮʠʠ.  

0,44 ʯ 10 

12 ʋʩʪʘʥʦʚʢʘ ʩʝʢʮʠʠ 1.01 ʠ ʫʟʣʦʚ 22 2,33 ʯ 
 

13 ʈʘʙʦʪʳ ʧʦ ʩʝʢʮʠʠ 1.01 0,71 ʯ 11 

14 ʈʘʙʦʪʳ ʧʦ ʫʟʣʫ 22 1,62 ʯ 13ʅʅ 

15 ʉʚʘʨʢʘ 14,9 ʯ 
 

16 ʉʚʘʨʢʘ ʫʟʣʘ 1/6ʰʪ ʠ ʫʟʣʘ 22/6 ʰʪ 8,7 ʯ 
 

17 ʉʚʘʨʢʘ ʫʟʣʘ 1/6ʰʪ  4,07 ʯ 14 

18 ʉʚʘʨʢʘ ʫʟʣʘ 22/6 ʰʪ 4,63 ʯ 17ʅʅ 

19 ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ 3 ʠ 4  7,8 ʤʠʥ 18 

20 ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ 5,6,7 ʢ ʜʝʪʘʣʠ 8 ʠ ʫʟʣʫ 2 72,9 ʤʠʥ 19 

21 ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ 5,6,7 ʢ ʫʟʣʫ 1 27 ʤʠʥ 20 

22 ʉʚʘʨʢʘ ʩʝʢʮʠʠ 1.01 ʢ ʜʝʪʘʣʠ 9 32,3 ʤʠʥ 21 

23 ʉʚʘʨʢʘ ʫʟʣʘ 22 ʢ ʜʝʪʘʣʠ 9 ʠ ʫʟʣʘʤ 1 1,57 ʯ 
 

24 ʊʘʚʨʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 36 ʤʠʥ 22 

25 ʉʪʳʢʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ 58,3 ʤʠʥ 24 
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ʉʫʤʤʘʨʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʩʦʩʪʘʚʠʣʘ 

49,71ʯʘʩʘ. 

ʊʘʢʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʡ, ʥʦ ʦʩʫʱʝʩʪʚʣʷʷ ʨʷʜ ʦʧʝʨʘʮʠʡ ʧʘʨʘʣʣʝʣʴʥʦ, ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʝʨʘʮʠʡ 3,4,5 ʠ 8,9,10, ʘ 

ʪʘʢʞʝ 13 ʠ 14 ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʩʙʦʨʢʠ ʩ 34,78 ʯʘʩʘ ʜʦ 28,97 ʯʘʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ ʧʦ ʩʙʦʨʢʝ ʠ ʩʚʘʨʢʝ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 

43,9 ʯʘʩʘ. 
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ʃɸɿɽʈʅɸʗ ʉɺɸʈʂɸ ʊɸɺʈʆɺʆʁ ɹɸʃʂʀ  

ʀɿ ʈɸɿʅʆʈʆɼʅʓʍ ʉʇʃɸɺʆɺ 

LASER WELDING  OF T-BEAM  FROM HETEROGENEOUS ALLOYS  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʣʘʟʝʨʥʦʡ ʩʚʘʨʢʠ 

ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩʪʘʣʠ 18ɻʉɸ (DH36) ʩ ʘʣʶʤʠʥʠʝʚʳʤ ʩʧʣʘʚʦʤ 5083 (AA5083) 

ʠʟ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘʭʣʝʩʪʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʪʘʚʨʦʚʦʝ, ʠʩʧʦʣʴʟʫʷ ʫʞʝ 

ʠʤʝʶʱʠʝʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

Abstract:  in this paper, the laser welding process for joining steel 18GSA 

(DH36) with aluminum alloy 5083 (AA5083) from the configuration of lap joint to 

T-joint is reviewed using existing studies. Pre-treatment of materials before welding 

is also considered. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʟʝʨʥʘʷ ʩʚʘʨʢʘ, ʪʘʚʨʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʩʪʘʣʴ, 

ʘʣʶʤʠʥʠʡ, ʩʚʘʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ. 

Keywords: laser welding, tee, steel, aluminum, weld, microstructure. 

 

ɺʚʝʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʠʟ ʩʪʘʣʠ ʠ 

ʘʣʶʤʠʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʪʦʥʢʦʩʣʦʡʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʦʙʣʘʩʪʷʭ, ʪʨʝʙʫʶʱʠʭ 

ʩʦʝʜʠʥʝʥʠʷ ʧʣʠʪ ʠʟ ʩʪʘʣʠ ʠ ʘʣʶʤʠʥʠʷ, ʥʘʧʨʠʤʝʨ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʳ. ʊʝʢʫʱʝʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʨʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʪʦʣʩʪʳʭ 

ʧʨʦʬʠʣʝʡ ʠʟ ʩʪʘʣʠ ʠ ʘʣʶʤʠʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ï TricladÈ (ʙʠʤʝʪʘʣʣ). 

 

TriCladÈ ï ʵʪʦ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʝ ʧʝʨʝʭʦʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʤʦʛʘʝʪ ʩʫʜʦʩʪʨʦʠʪʝʣʷʤ ʧʦʩʪʨʦʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʯʥʳʡ ʢʦʨʘʙʣʴ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʝʜʠʥʷʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʩʧʣʘʚʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ TriClad ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʢʨʝʧʣʝʥʠʷʤʠ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʧʨʝʦʜʦʣʝʚʘʝʪ ʧʦʪʝʨʶ 

ʧʨʦʯʥʦʩʪʠ, ʠʟʙʝʛʘʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʪʝʨʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʀʄ), ʫ ʥʝʛʦ 

ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʜʦʩʪʘʪʢʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ, ʪʘʢ ʢʘʢ ʚʦʟʨʘʩʪʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʩʯʝʪ 

ʩʪʦʠʤʦʩʪʠ ʩʪʝʨʞʥʷ ʠ ʫʩʣʦʞʥʷʝʪ ʣʦʛʠʩʪʠʢʫ ʨʘʙʦʪʳ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʮʝʧʦʯʢʠ 

ʧʦʩʪʘʚʦʢ ʵʪʦʛʦ ʩʪʝʨʞʥʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʭʦʜʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʯʝʪʳʨʝ ʫʛʣʦʚʳʭ ʰʚʘ, ʘ ʥʝ ʜʚʘ, ʝʩʣʠ ʩʪʘʣʴ ʠ ʘʣʶʤʠʥʠʡ 

ʩʦʝʜʠʥʷʣʠʩʴ ʥʘʧʨʷʤʫʶ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʩ 

ʧʨʦʜʦʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʩʪʝʨʞʥʝʡ TricladÈ, ʪʘʢʠʝ ʢʘʢ ʩʤʝʱʝʥʠʝ, ʠʩʢʘʞʝʥʠʝ ʠ 

ʨʦʩʪ ʀʄ ʚ ʧʝʨʝʭʦʜʥʦʤ ʩʦʝʜʠʥʝʥʠʠ [2]. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʚʘʨʢʘ ʘʣʶʤʠʥʠʷ ʠ ʩʪʘʣʠ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʟʝʨʥʦʡ ʩʚʘʨʢʠ. 

ɼʘʥʥʳʡ ʚʠʜ ʩʚʘʨʢʠ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤʫ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʛʘʙʘʨʠʪʦʚ 

ʩʚʘʨʠʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ 

ʩʧʣʘʚʦʚ ʙʦʣʝʝ ʤʦʙʠʣʴʥʳʤ. 

 

ɸʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʄʘʪʝʨʠʘʣ 

ɺ ʨʘʙʦʪʝ ʘʚʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʣʘʩʪʠʥʳ ʠʟ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ 

(ʤʘʨʢʘ DH36) ʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ AA5083-H22 [3]. ʆʙʘ ʤʘʪʝʨʠʘʣʘ ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʧʣʘʚʦʚ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1, ʪʘʙʣʠʮʝ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [4, 5]. 

 

 

 



164 

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʤʝʪʘʣʣʦʚ 

ʄʘʪʝ-

ʨʠʘʣ 

ʕʣʝʤʝʥʪʳ (ʚ %) 

Al Fe C Si Mn P+ S Ni Ti Cu Mg Zn Cr Nb 

DH36 0.035 - 0.14 0.39 1.37 0.025 0.017 0.002 0.010 ï ï 0.018 0.031 

5083-

H22 
- 0.400 ï 

0.40

0 
0.500 ï ï 0.150 0.100 

2.600-

3.600 
0.200 0.300 ï 

 

ʊʘʙʣʠʮʘ 2 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ DH36 ʠ ʘʣʶʤʠʥʠʷ 5083-H22 

ʄʘʪʝʨʠʘʣ 
ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 

[ʄʇʘ] 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ [ʄʇʘ] 

ʆʙʱʝʝ ʫʜʣʠʥʝʥʠʝ [%] 

(ʧʨʠ ʜʣʠʥʝ 50 ʤʤ.) 

DH36 355 490-620 22 

5083-H22 250 337 8 

 

ʃʘʟʝʨʥʘʷ ʩʚʘʨʢʘ ʊ-ʦʙʨʘʟʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʞʜʫ ʩʪʘʣʴʶ ʠ ʘʣʶʤʠʥʠʝʤ. 

ʃʘʟʝʨʥʘʷ ʩʚʘʨʢʘ ʩʪʘʣʠ ʠ ʘʣʶʤʠʥʠʷ ʫʞʝ ʠʟʫʯʝʥʘ. ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʦʚʥʫʶ ʣʘʟʝʨʥʫʶ ʩʚʘʨʢʫ, ʘ ʚʪʦʨʳʝ ʪʦʯʝʯʥʫʶ ʣʘʟʝʨʥʫʶ ʩʚʘʨʢʫ, 

ʥʦ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘʭʣʝʩʪʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ [6, 7]. ɺ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʫʩʧʝʰʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʘʨʘʤʝʪʨʳ ʩʚʘʨʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʪʘʣʴ ʦʩʪʘʚʘʣʘʩʴ ʪʚʝʨʜʦʡ ʥʘ ʩʪʳʢʝ, ʠ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ 

ʧʣʘʚʠʣʩʷ ʪʦʣʴʢʦ ʘʣʶʤʠʥʠʡ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ 

ʥʘʭʣʝʩʪʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚ ʪʘʚʨʦʚʦʝ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʣʘʟʝʨʥʦʡ ʩʚʘʨʢʠ ʩʪʘʣʠ  

ʩ ʘʣʶʤʠʥʠʝʤ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʥʘʭʣʝʩʪʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ  

ʢ ʢʦʥʬʠʛʫʨʘʮʠʠ ʊ-ʦʙʨʘʟʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

 

ʏʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʧʨʦʮʝʩʩ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʥʘʭʣʝʩ-

ʪʦʯʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ, ʚ ʥʦʚʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʊ-ʦʙʨʘʟʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʯʝʩʪʴ ʨʷʜ ʫʩʣʦʚʠʡ. ʂʦʥʩʪʨʫʢʮʠʷ ʊ-ʦʙʨʘʟʥʦʛʦ ʰʚʘ ʜʦʣʞʥʘ 

ʧʦʟʚʦʣʷʪʴ ʚʳʧʦʣʥʷʪʴ ʩʚʘʨʢʫ ʣʘʟʝʨʦʤ, ʦʙʣʫʯʝʥʥʳʤ ʥʘ ʩʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʪʦʣʱʠʥʦʡ 2 ʤʤ. ʉ ʧʦʤʦʱʴʶ ʪʝʧʣʦʪʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʨʘʙʦʪʳ ʣʘʟʝʨʘ, ʩʪʘʣʴ ʠ 

ʘʣʤʁʠʥʠʡ ʧʣʘʚʷʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʩʚʘʨʦʯʥʫʶ ʚʘʥʥʫ. ʂʨʦʤʝ ʪʦʛʦ, ʭʨʫʧʢʠʡ ʩʣʦʡ 

ʀʄ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʥʘ ʛʨʘʥʠʮʝ ʊ-ʦʙʨʘʟʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʥʝ ʜʦʣʞʝʥ ʚʣʠʷʪʴ ʥʘ 

ʮʝʣʦʩʪʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ, ʝʩʣʠ ʥʘʧʨʷʞʝʥʠʝ, ʠʩʧʳʪʳʚʘʝʤʦʝ ʩʦʝʜʠʥʝʥʠʝʤ ʧʨʠ 

ʥʘʛʨʫʟʢʝ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʷʞʠʤʳʤ [8]. 

ʇʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʨʠʩʫʥʦʢ 2): 

 

 
ʈʠʩʫʥʦʢ 2 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 3 ʩ ʦʧʠʩʘʥʠʝʤ ʬʘʟ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ 

ʩʦʝʜʠʥʝʥʠʷ [8]. 

ʊʘʙʣʠʮʘ 3 

ʆʧʠʩʘʥʠʝ ʬʘʟ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ 

ʆʙʣʘʩʪʴ Fe, % Al , % Mg, % ʌʘʟʘ 

ʆʙʣʘʩʪʴ 1 100 - - Fe 

ʆʙʣʘʩʪʴ 2 44,42 55,58 - Fe2Al5 

ʆʙʣʘʩʪʴ 3 38,12 61,68 - FeAl3 

ʆʙʣʘʩʪʴ 4 - 95,28 4,72 Al  

 

ɺʳʚʦʜʳ 

Å ʉ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʘʚʨʦʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʩʚʘʨʢʠ ʩʪʘʣʠ ʩ ʘʣʶʤʠʥʠʝʤ. 

Å ʈʘʩʩʤʦʪʨʝʥʘ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʣʫʯʝʥʥʦʛʦ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 
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ɸʅɸʃʀɿ ɼɽʌʆʈʄɸʎʀʀ ʇʈʀ ʅɸɻʈʋɿʂɽ ʇɸʅɽʃʀ ʉʆ ʉʊʈʀʅɻɽʈʆʄ 

ʉ ʇʆʄʆʑʔʖ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ SIEMENS NX 

ANALYSIS OF DEFORMATION WHEN LOADING THE PANEL  

WITH A STRINGER USING SIEMENS NX SOFTWARE  

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʝʬʦʨʤʘʮʠʠ ʩʪʨʠʥʛʝʨʘ ʧʨʠ 

ʨʘʟʣʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʝʛʦ ʧʨʦʬʠʣʷʤʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Siemens NX, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʤʝʥʴ-

ʰʘʷ ʜʝʬʦʨʤʘʮʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʥʘʠʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʦʬʠʣʝʡ ʩʪʨʠʥʛʝʨʘ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʠʤʝʥʴʰʝʤ ʨʘʩʩʪʦʷʥʠʠ ʤʝʞʜʫ ʧʨʦʬʠʣʷʤʠ. 

Abstract: the results of analysis of the strain of a stringer at various distances 

between its profiles are presented. According to the simulation results using Siemens 

NX software, it was found that the smallest deformation is achieved with the largest 

number of stringer profiles and, accordingly, the smallest distance between the 

profiles. 

https://emk24.ru/wiki/alyuminiy_i_ego_%20splavy/splav_aw_5083_3_3547_4370953/
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʠʥʛʝʨ, ʜʝʬʦʨʤʘʮʠʷ, ʧʨʦʬʠʣʴ, ʰʘʛ. 

Keywords: stringer, deformation, profile, distance. 

 

ʂʨʳʣʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʩʘʤʦʣʝʪʘ. ʇʦʜʲʝʤʥʘʷ ʩʠʣʘ ʢʨʳʣʘ 

ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʘʟʥʠʮʳ ʜʘʚʣʝʥʠʡ ʚʦʟʜʫʭʘ ʥʘ ʥʠʞʥʶʶ ʠ ʚʝʨʭʥʶʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ɼʘʚʣʝʥʠʝ ʞʝ ʚʦʟʜʫʭʘ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʚʦʟʜʫʭʘ. ʅʘ 

ʥʠʞʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʳʣʘ ʩʢʦʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʚʦʟʜʫʭʘ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ, 

ʯʝʤ ʥʘ ʚʝʨʭʥʝʡ, ʧʦʵʪʦʤʫ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʢʨʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʩʥʠʟʫ ʚʚʝʨʭ. ɺʦ 

ʚʨʝʤʷ ʧʦʣʝʪʘ ʚʝʨʭʥʷʷ ʧʘʥʝʣʴ ʢʨʳʣʘ ʠʩʧʳʪʳʚʘʝʪ ʩʞʠʤʘʶʱʠʝ ʥʘʛʨʫʟʢʠ, ʥʠʞʥʷʷ 

ï ʨʘʩʪʷʛʠʚʘʶʱʠʝ. 
 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʞʝʩʪʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʶʪ ʥʘʙʦʨ ʩʪʨʠʥʛʝʨʦʚ 

[1]. ʉʪʨʠʥʛʝʨ ï ʧʨʦʜʦʣʴʥʳʡ ʵʣʝʤʝʥʪ ʩʠʣʦʚʦʛʦ ʢʦʤʧʣʝʢʪʘ ʩʘʤʦʣʝʪʘ, ʢʦʪʦʨʳʡ 

ʩʚʷʟʘʥ ʩ ʥʝʨʚʶʨʘʤʠ ʠ ʦʙʰʠʚʢʦʡ ʢʨʳʣʘ ʠʣʠ ʰʧʘʥʛʦʫʪʘʤʠ ʬʶʟʝʣʷʞʘ. ʆʩʥʦʚʥʦʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʧʨʠʷʪʠʠ ʦʩʝʚʳʭ ʫʩʠʣʠʡ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ. 

ʊʘʢʞʝ ʩʪʨʠʥʛʝʨ ʚʦʩʧʨʠʥʠʤʘʝʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʢʨʝʧʠʪ ʦʙʰʠʚʢʫ ʠ ʧʦʚʳʰʘʝʪ ʝʝ ʞʝʩʪʢʦʩʪʴ [2]. 
 

ʀʩʩʣʝʜʦʚʘʥʘ ʜʝʬʦʨʤʘʮʠʷ ʦʙʰʠʚʢʠ ʩʦ ʩʪʨʠʥʛʝʨʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʘʜʘʥʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʝʛʦ ʧʨʦʬʠʣʷʤʠ. ʌʦʨʤʘ ʧʨʦʬʠʣʷ ʩʪʨʠʥʛʝʨʘ ʧʨʝʜʩ-

ʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1: 

 
ʈʠʩʫʥʦʢ 1 ï ʏʝʨʪʝʞ ʧʨʦʬʠʣʷ 

 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʦ ɻʆʉʊʫ ī 540789 [3]. ɼʣʠʥʘ: 2000 ʤʤ. ʌʦʨʤʦʡ ʦʙʰʠʚʢʠ 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʣʠʩʪ, ʨʘʟʤʝʨʘʤʠ 1000ʭ2000ʭ15. 
 

ʉʪʨʠʥʛʝʨ ʩʤʦʜʝʣʠʨʦʚʘʥ ʠʟ ʦʙʰʠʚʢʠ ʠ ʧʨʦʬʠʣʷ, ʩʦʝʜʠʥʷʝʤʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ ʧʣʘʚʣʝʥʠʝʤ. ʉʝʯʝʥʠʝ ʩʚʘʨʥʦʛʦ ʰʚʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ: ʙʝʟ ʩʢʦʩʘ ʢʨʦʤʦʢ, ʢʦʥʪʫʨ ʧʣʦʩʢʠʡ, ʢʦʨʥʝʚʦʡ ʰʦʚ 2 ʤʤ., ʛʣʫʙʠʥʘ 2 

ʤʤ. ʅʘ ʦʜʥʫ ʠʟ ʪʦʨʮʝʚʳʭ ʩʪʦʨʦʥ ʙʘʣʢʠ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʚ ʚʠʜʝ 

ʞʝʩʪʢʦʡ ʟʘʜʝʣʢʠ ʠ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ ʩʦʟʜʘʝʪʩʷ ʠʟʛʠʙʘʶʱʠʡ 

ʤʦʤʝʥʪ. ʄʘʪʝʨʠʘʣʦʤ ʠʟʜʝʣʠʷ ʚʳʙʨʘʥ ʘʣʶʤʠʥʠʝʚʳʡ ʩʧʣʘʚ 6061. ʆʧʳʪ 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 ÁC. 
 

ʈʘʩʩʤʦʪʨʠʤ ʦʙʰʠʚʢʫ ʙʝʟ ʧʨʦʬʠʣʷ (ʨʠʩʫʥʦʢ 2). 



168 

 
ʈʠʩʫʥʦʢ 2 ï ʆʙʰʠʚʢʘ ʙʝʟ ʧʨʦʬʠʣʷ 

 

ʅʘ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʠʟʜʝʣʠʷ 130.82 

ʤʤ. ʉʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʠʥʠʡ ʮʚʝʪ ï 

ʤʠʥʠʤʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ, ʢʨʘʩʥʳʡ ï ʤʘʢʩʠʤʘʣʴʥʦʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʠʥʛʝʨ, ʧʨʦʬʠʣʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 150 

ʤʤ. ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʨʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3 ï ʐʘʛ 150 ʤʤ. 

 

ʇʨʠ ʪʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʝʬʦʨʤʘʮʠʷ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʷ 76.55 ʤʤ., ʯʪʦ ʚ 

1,7 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʯʠʩʪʦʡ ʦʙʰʠʚʢʝ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʬʠʣʝʡ: 5. ʀʟʜʝʣʠʝ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ, ʙʣʘʛʦʜʘʨʷ ʫʚʝʣʠʯʝʥʠʶ ʦʩʝʚʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʶ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʠʟʛʠʙʘ [1]. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʠʥʛʝʨ, ʧʨʦʬʠʣʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 200 

ʤʤ. ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʨʠʩʫʥʦʢ 4). 
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ʈʠʩʫʥʦʢ 4 ï ʐʘʛ 200 ʤʤ. 

 

ʇʨʠ ʪʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʠʟʜʝʣʠʝ ʦʢʘʟʘʣʦʩʴ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤ ʠ ʧʦʣʫʯʠʣʦ 

ʜʝʬʦʨʤʘʮʠʶ ʚ 84.33 ʤʤ., ʯʪʦ ʥʘ 7.78 ʤʤ. ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʨʘʩʩʪʦʷʥʠʠ ʚ 150 ʤʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʬʠʣʝʡ: 4. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʠʥʛʝʨ, ʧʨʦʬʠʣʠ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300 

ʤʤ. ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʨʠʩʫʥʦʢ 5). 
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ʈʠʩʫʥʦʢ 5 ï ʐʘʛ 300 ʤʤ. 

 

ʇʨʠ ʟʘʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʝʬʦʨʤʘʮʠʷ ʩʪʨʠʥʛʝʨʘ ʜʦʩʪʠʛʘʝʪ 92.11 ʤʤ. 

ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʜʝʬʦʨʤʘʮʠʝʡ ʚ 200 ʠ 300 ʤʤ. ʨʘʚʥʘ 7.78 ʤʤ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʬʠʣʝʡ: 3. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʨʦʬʠʣʷʤʠ ʜʝʬʦʨʤʘʮʠʷ ʩʪʨʠʥʛʝʨʘ 

ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

2. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʬʠʣʝʡ ʥʘ ʦʜʥʫ ʝʜʠʥʠʮʫ, ʜʝʬʦʨʤʘʮʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 7.78 ʤʤ. 

3. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʪʦʛʦʚʘʷ ʪʘʙʣʠʮʘ ˉ1 ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʜʝʬʦʨʤʘ-

ʮʠʷʤʠ. 
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ʊʘʙʣʠʮʘ 1 

ʊʘʙʣʠʮʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ 

ʐʘʛ, (ʤʤ.). ɼʝʬʦʨʤʘʮʠʷ, (ʤʤ.). 

0 130.82 

150 (5 ʧʨʦʬʠʣʝʡ) 76.55 

200 (4 ʧʨʦʬʠʣʷ) 84.33 

300 (3 ʧʨʦʬʠʣʷ) 92.11 
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ɸʥʥʦʪʘʮʠʷ: ʜʣʷ ʦʮʝʥʢʠ ʨʘʟʚʝʜʟʘʱʠʱʝʥʥʦʩʪʠ ʩʝʪʠ ʩʚʷʟʠ ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʩʩʤʦʪʨʝʥ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʟʚʝʰʝʥʥʳʡ ʛʨʘʬ. ʆʧʨʝʜʝʣʝʥ 

ʦʙʦʙʱʝʥʥʳʡ ʤʦʜʝʣʠʨʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʟʘ ʩʯʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʲʝʢʪʦʚ. 

Abstract:  a probability-weighted graph is considered as a mathematical model for 

evaluating the intelligence security of a communication network. A generalized 

modeling algorithm for recognizing random structures is defined, which allows to speed 

up the process of structure recognition due to information about object recognition. 

https://files.stroyinf.ru/Data2/1/4294835/4294835213.pdf
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʟʚʝʰʝʥʥʳʡ 

ʛʨʘʬ, ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ. 

Keywords: mathematical model, probability-weighted graph, simulation 

model, structure recognition. 
 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʩʠʣʦʚʳʭ ʩʪʨʫʢʪʫʨ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʟʘʤʳʩʣʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, 

ʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʠʷ ʩʦʩʪʘʚʘ ʩʠʣ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʦʡ, ʚʨʝʤʝʥʥʦʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨ. ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʜʠʦʨʘʟʚʝʜʢʠ ʠʛʨʘʶʪ ʨʦʣʴ ʩʠʩʪʝʤʥʳʭ ʜʝʤʘʩʢʠʨʫʶʱʠʭ ʧʨʠʟ-

ʥʘʢʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʩʢʨʳʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʠʣ [1]. 
 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʩʠʩʪʝʤʥʳʤ ʜʝʤʘʩʢʠʨʫʶʱʠʤ 

ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠ ʚʨʝʤʝʥʥʫʶ, ʨʘʜʠʦʨʘʟʚʝʜʢʘ 

ʤʦʞʝʪ ʚʩʢʨʳʪʴ ʵʣʝʤʝʥʪʳ ʟʘʤʳʩʣʘ, ʨʝʰʝʥʠʷ ʠ ʧʣʘʥʘ. 
 

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʯʠʩʣʝ ʩʨʝʜʩʪʚ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʭʘʨʘʢʪʝʨʫ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩʠʣʘʤʠ, ʟʘʤʳʩʣʫ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 
 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʚʦʡʩʪʚʫ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʚʦʟʤʦʞʝʥ 

ʧʝʨʝʭʦʜ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʩʢʨʳʪʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʣ ʧʦ ʨʘʙʦʪʝ ʩʚʷʟʠ ʢ 

ʧʦʢʘʟʘʪʝʣʶ ʨʘʟʚʝʜʟʘʱʠʱʝʥʥʦʩʪʠ ʩʝʪʠ ʩʚʷʟʠ. 
 

ʇʦʢʘʟʘʪʝʣʝʤ ʩʢʨʳʪʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʣ ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩʧʦʟ-

ʥʘʚʘʥʠʷ ʚʘʨʠʘʥʪʘ ʟʘʤʳʩʣʘ ʧʨʠʤʝʥʝʥʠʷ ʩʠʣ ʢ ʟʘʜʘʥʥʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ ʧʦ 

ʨʘʙʦʪʝ ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʘ ʧʦʢʘʟʘʪʝʣʝʤ ʨʘʟʚʝʜʟʘʱʠʱʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʜʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ ʟʘʤʳʩʣʘ ʧʨʠʤʝʥʝʥʠʷ ʩʠʣ. 
 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʪʠ ʚʳʙʝʨʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦ-

ʚʟʚʝʰʝʥʥʳʡ ʛʨʘʬ, ʚʝʨʰʠʥʘʤ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʟʣʳ ʠ ʢʦʤʧʣʝʢʩʳ ʩʚʷʟʠ, 

ʘ ʨʝʙʨʘʤ ï ʢʘʥʘʣʳ ʩʚʷʟʠ, ʠʭ ʩʦʝʜʠʥʷʶʱʠʝ [2]. 
 

ɺ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʨʰʠʥ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʢʦʧʣʝʥʥʳʝ ʢ 

ʟʘʜʘʥʥʦʤʫ ʚʨʝʤʝʥʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʝʜʠʥʠʯʥʳʭ ʩʦʦʙʱʝʥʠʡ, 

ʠʩʭʦʜʷʱʠʭ ʠʟ ʫʟʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʘʥʥʦʡ ʚʝʨʰʠʥʝ. 
 

 
 

ʛʜʝ  ï ʥʘʢʦʧʣʝʥʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ i-ʛʦ ʦʙʲʝʢʪʘ (ʫʟʣʘ); 

 ï ʯʠʩʣʦ ʠʟʣʫʯʘʶʱʠʭ ʩʨʝʜʩʪʚ ʥʘ i-ʤ ʦʙʲʝʢʪʝ; 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯ ʦʪ i-ʛʦ ʢ j-ʦʤʫ ʦʙʲʝʢʪʫ (ʫʟʣʫ); 

 ï ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʨʝʤʝʥʠ (ʤʝʩʪʘ, ʜʠʩʪʘʥʮʠʠ, ʫʩʣʦʚʠʡ, ʜʠʘʧʘʟʦʥʘ ʨʘʙʦʪʳ i-ʛʦ 

ʩʨʝʜʩʪʚʘ  ʠ ʪ.ʜ.). 
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ʈʠʩʫʥʦʢ1 ï ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʢʨʳʪʥʦʩʪʠ 


