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ʅɸʋʏʅʓʁ ɾʋʈʅɸʃ 

"ʌʃɸɻʄɸʅ ʅɸʋʂʀ" 

 

 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɽʨʳʰʦʚ ɺ.ʅ., ɻʣʘʜʳʰʝʚʘ ʆ.ɺ. 

ɺʣʠʷʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʝʩʘ  

ʚ ʩʝʣʝ ɸʨʭʠʧʦʚʢʘ ʈʦʩʩʦʰʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠéééééé.13 

 

ʉʝʨʛʝʡʯʫʢ ʅ.ʉ., ɻʣʘʜʳʰʝʚʘ ʆ.ɺ. 

ʆʮʝʥʢʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʫʜʘ ʂʘʮʘʧ  

ʇʦʜʛʦʨʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠéééééééééééééé18 

 

ʐʦʰʠʥʘ ʆ.ʆ., ʂʦʞʠʥ ʇ.ʄ., ʃʫʟʛʠʥʘ ʅ.ɻ., ʈʫʩʘʥʦʚ ɸ.ʃ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʢʠʩʣʝʥʥʦʛʦ ʜʝʢʩʪʨʘʥʘ  

ʥʘ ʬʝʥʦʪʠʧ ʄ1 ʠ ʄ2ʘ-ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʤʘʢʨʦʬʘʛʦʚ ʣʠʥʠʠ PMJ2Rééééé23 

 

 

ɺɽʊɽʈʀʅɸʈʅʓɽ ʅɸʋʂʀ 

ɺʝʨʝʪʥʠʢʦʚ ɸ.ɸ., ʊʦʣʢʘʯʝʚ ɺ.ɸ. 

ʀʥʮʠʜʝʥʪʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʟʫʙʥʦʛʦ ʢʘʤʥʷ  

ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʦʙʘʢ ʛʦʨʦʜʩʢʦʡ ʧʦʧʫʣʷʮʠʠéééééééééééé...é26 

 

 

ɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʑʝʨʙʠʥʘ ʀ.ɺ., ɽʣʠʥʩʦʥ ʄ.ɸ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʛ. ʋʬʳééééééééééééééééééé28 

 

 

ɾʋʈʅɸʃʀʉʊʀʂɸ 

ɺʘʢʢʫ ɻ.ɺ., ʀʜʨʠʩʦʚʘ ɼ.ʈ., ʃʝʙʝʜʝʚʘ ʉ.ʕ. 

ɸʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ digital-ʩʪʨʘʪʝʛʠʡ  

ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʦʥʣʘʡʥ-ʠʟʜʘʥʠʷ çLife.ruèéééééééééééééé..31 

 

 

ʀʉʂʋʉʉʊɺʆɺɽɼɽʅʀɽ 

ɹʨʳʢʦʚʘ ɸ.ɸ. 

ʊʚʦʨʯʝʩʢʠʡ ʦʙʣʠʢ ɼʞʘʢʦʤʦ ʇʫʯʯʠʥʠ  

ʚ ʢʦʥʪʝʢʩʪʝ ʠʪʘʣʴʷʥʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʨʫʙʝʞʘ XIX-ʍʍ ʚʚéééé38 

 

ʂʦʣʝʩʥʠʢʦʚʘ ɸ.ɸ. 

ɺʣʠʷʥʠʝ ʪʚʦʨʯʝʩʪʚʘ ɼ.ʉ. ɹʦʨʪʥʷʥʩʢʦʛʦ  

ʥʘ ʨʘʟʚʠʪʠʝ ʨʫʩʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ XVIII-XIX ʚʚéééééééé.42 

 

ʉʦʢʦʣʦʚʘ ʂ.ɸ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʭʦʨʦʚʦʡ ʤʫʟʳʢʠ ɸʨʛʝʥʪʠʥérééééé.47 
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ʀʉʊʆʈʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʉʦʣʥʳʰʢʠʥ ɸ.ɸ. 

ʇʨʝʩʪʫʧʣʝʥʠʷ ʧʨʦʪʠʚ ʚʝʨʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ  

ʚ XIX ï ʥʘʯʘʣʝ XX ʚʚ: ʦʪʩʪʫʧʣʝʥʠʝ ʠ ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʚʝʨʳéééééééé...52 
 
 

ʄɽɼʀʎʀʅʉʂʀɽ ʅɸʋʂʀ 

ɼʦʥʮʦʚ ʉ.ɸ. 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ  

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʤʝʥʷʝʤʳʤʠ ʉʀɿ  

ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʦʚʳʰʝʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠééééééééééééééé.56 
 

ɼʦʥʮʦʚ ʉ.ɸ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɺʀʏ ʠʥʬʝʢʮʠʠ ʚ ʤʝʛʘʧʦʣʠʩʘʭ:  

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠ ʈʦʩʩʠʡʩʢʠʡ ʘʩʧʝʢʪéééééééééééééééé....60 
 

ʇʦʧʦʚʘ ʅ.ʄ., ʄʫʣʢʘʜʘʨʦʚʘ ʊ.ʅ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ  

ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ 10 ʣʝʪééééééééééééééééé..63 
 
 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ 

ʇʦʧʦʚ ʗ.ɸ., ʂʘʰʬʫʣʣʠʥ ɸ.ʈ., ʃʫʢʴʷʥʦʚ ʄ.ʇ. 

ʈʘʙʦʪʘ ʧʘʩʩʠʚʥʦʡ ʠ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ  

ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʝʥʩʘʮʠʠ  

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʨʘʡʟʝʨʘ ʠʣʠ ʙʫʨʦʚʦʡ ʢʦʣʦʥʥʳééééééééé..68 
 
 

ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʥʦʭʠʥʘ ɸ.ʉ., ɹʦʛʫʰ ʆ.ɼ. 

ʈʘʟʚʠʪʠʝ ʠʛʨʦʚʳʭ ʥʘʚʳʢʦʚ ʫ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤééééééééééééé.71 
 

ɹʦʛʫʩʣʘʚʩʢʠʡ ʄ.ɺ., ʃʘʜʳʞʝʮ ʅ.ʉ., ʅʝʙʦʨʩʢʠʡ ɽ.ɺ., ʉʘʥʥʠʢʦʚʘ ʆ.ɺ. 

ʂʘʯʝʩʪʚʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʮʝʥʢʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡéé..74 
 

ɻʠʪʘʡʣʦ ɽ.ʅ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝéééééééééééé..76 
 

ʂʘʩʝʥʦʚʘ ɸ.ɸ., ʈʦʤʘʥʶʢ ʄ.ʖ. 

ʉʝʪʝʚʦʝ ʦʙʫʯʝʥʠʝ ʢʘʢ ʦʩʥʦʚʘ ʤʦʜʝʣʠ ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷéééé.79 
 

ʃʫʥʝʛʦʚʘ ɸ.ɸ., ɹʦʣʦʪʠʥ ɸ.ɺ., ɿʘʭʘʨʮʦʚʘ ʊ.ʀ., ʀʩʘʢʦʚʘ ʀ.ʅ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʳʩʰʝʡ ʰʢʦʣʳ ʠ ʰʢʦʣʳ ʜʣʷ ʜʝʪʝʡ  

ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷéééééééééééééé...86 
 

ʄʫʨʟʦ ʖ.ɽ. 

ɸʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (blended learning)  

ʚ ʧʨʦʛʨʘʤʤʘʭ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʩʪʫʜʝʥʪʘʤʠ ʚʫʟʦʚ  

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʨʦʬʠʣʷééééééééééééééééééé..91 
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ʉʠʨʦʪʠʥʘ ʀ.ʂ. 

ʉʠʩʪʝʤʥʘʷ ʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠééééééééé...97 
 

ʉʠʨʦʪʠʥʘ ʀ.ʂ. 

ʂ ʚʦʧʨʦʩʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠéééééé.100 

 
 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɻʠʥʠʷʪʦʚʘ ɿ.ʄ., ʉʘʬʨʦʥʦʚʘ ɽ.ɺ., ʀʪʝʚʘ ɽ.ɻ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ  

ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʩʠʭʦʣʦʛʘééééééééééééé..103 

 
 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ 

ɿʘʛʦʨʷʥʩʢʠʡ ɸ.ʅ., ʅʝʯʘʝʚʘ ɽ.ʍ., ʂʘʩʳʤʦʚ ʉ.ʂ. 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ  

ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡééééééééééééé..107 

 

ʅʝʯʘʝʚʘ ɽ.ʍ., ɽʨʤʠʰʠʥ ʈ.ʆ. 

ʇʨʦʝʢʪ ʦʟʝʣʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘééééééééé.111 

 

ʅʝʯʘʝʚʘ ɽ.ʍ., ɽʨʤʠʰʠʥ ʈ.ʆ. 

ɻʨʫʧʧʦʚʳʝ ʧʦʩʘʜʢʠ ʚ ʦʟʝʣʝʥʝʥʠʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘéééééééé114 

 

ʅʠʢʠʬʦʨʦʚʘ ʆ.ʀ., ʅʝʯʘʝʚʘ ɽ.ʍ., ʂʘʩʳʤʦʚ ʉ.ʂ. 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ  

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʰʠʧʦʚʥʠʢʘééééééééééééééééééé...118 

 
 

ʉʆʎʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɼʘʜʘʝʚʘ ʄ.ʉ. 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥééééééééééééééé.120 

 
 

ʊɽʍʅʀʏɽʉʂʀɽ ʅɸʋʂʀ 

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

ʋʩʪʨʘʥʝʥʠʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʤʝʭ  

ʩ ʧʦʤʦʱʴʶ ʨʝʛʠʩʪʨʘʮʠʠ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ ʤʝʞʜʫ ʦʧʦʨʥʳʤ  

ʠ ʧʦʩʪʦʨʦʥʥʠʤ ʩʠʛʥʘʣʘʤʠ ʥʘ ʧʨʠʝʤʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʢʘʥʘʣʘ ʩʚʷʟʠééééé.123 

 

ɸʛʘʥʦʚ ɸ.ɸ., ɼʦʥʮʦʚ ʉ.ɸ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʤʠʢʨʦʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ  

ʢʘʢ ʵʣʝʤʝʥʪʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ  

ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭééééééééééééééé...128 

 

ɸʥʠʢʠʥ ɸ.ɽ., ʗʜʫʪʘ ɸ.ɿ., ɻʫʨʴʷʥʦʚʘ ʀ.ɺ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ  

ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤééééééééééé..131 
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ɸʨʪʶʭʦʚʘ ʉ.ɺ. 

ʉʪʠʣʠʩʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʦʛʫʣʦʯʥʳʭ ʩʫʜʦʚéééééééééééééééééééééééé..134 

 

ɼʝʨʝʚʷʥʢʦ ɼ.ɻ., ʃʦʩʘʚʠʦ ʅ.ɻ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ  

ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ (ʎʆ) ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ɻɺʉ)éé.137 

 

ɼʞʘʙʨʘʠʣʦʚ ɿ.ɸ., ʄʘʛʦʤʝʜʦʚ ʀ.ɸ., ɸʩʭʘʙʦʚ ʀ.ɹ. 

ʉʨʘʚʥʠʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ:  

OS Android, IOS, OS Windows phoneééééééééééééééééé142 

 

ɼʞʘʙʨʘʠʣʦʚ ɿ.ɸ., ʄʘʛʦʤʝʜʦʚ ʀ.ɸ., ɸʩʭʘʙʦʚ ʀ.ɹ. 

3D ʤʦʜʝʣʠʨʦʚʘʥʠʝéééééééééééééééééééééééé...145 

 

ʀʣʴʠʥ ɼ.ɸ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʝʡ 5 ʧʦʢʦʣʝʥʠʷ (5g)ééééééééééé.147 

 

ʃʘʪʳʰʝʚʘ ɼ.ʉ. 

ʋʩʣʦʚʠʷ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ  

ʩ ʫʯʝʪʦʤ ʨʠʩʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘéééééééééé.152 

 

ʄʘʣʠʥʦʚʩʢʠʡ ʅ.ʉ., ʄʠʰʫʨʘ ʊ.ʇ., ʉʪʝʧʘʰʢʠʥʘ ɸ.ʉ. 

ʇʨʦʙʣʝʤʳ ʟʘʧʳʣʝʥʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  

ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠéééééééééé155 

 

ʄʘʨʪʳʥʶʢ ɸ.ɺ., ʏʝʨʥʳʭ ɽ.ʄ., ʗʜʫʪʘ ɸ.ɿ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ  

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʚ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠééééé.161 

 

ʄʘʭʦʚʠʢʦʚ ɸ.ɹ., ʃʫʪʦʥʠʥ ɸ.ʉ., ʂʨʳʣʴʮʦʚ ʉ.ɹ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ  

ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠé...164 

 

ʅʘʟʘʨʝʥʢʦ ɽ.ɸ., ɺʠʥʘʢʦʚʩʢʘʷ ʅ.ɻ. 

ɸʥʘʣʠʟ ʙʣʦʢʠʨʦʚʦʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ  

ʦʪ ʩʠʥʭʨʦʥʥʳʭ ʢʘʯʘʥʠʡ ʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʨʝʞʠʤʘéééééééééééé.169 

 

ʅʘʩʳʨʦʚ ʀ.ʅ. 

ɻʘʰʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ ʧʨʦʜʫʢʪʘʤʠ ʜʝʪʦʥʘʮʠʠéééééééééé.172 

 

ʅʘʩʳʨʦʚ ʀ.ʅ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠʩʧʳʪʘʥʠʡ ʘʚʠʘʮʠʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡééé...175 

 

ʅʠʢʠʬʦʨʦʚ ɸ.ʀ. 

ʈʘʩʯʝʪ ʧʨʦʜʦʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚéééé...178 
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ʇʝʪʨʠʝʚʘ ʆ.ɺ. 

ɼʠʩʢʨʝʪʥʦ-ʤʘʥʠʧʫʣʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ  

ʩ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳééééééééééé.182 

 

ʇʝʪʨʠʝʚʘ ʆ.ɺ. 

ɸʣʛʦʨʠʪʤʳ ʚʘʨʠʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ  

ʠ ʚʘʨʠʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴééééééééééééééééé184 

 

ʇʠʨʦʛʦʚ ɽ.ʅ., ʖʜʘʝʚ ʈ.ɺ. 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷééééééééééé.187 

 

ʇʳʞ ʉ.ʕ., ʄʠʢʘʝʚʘ ʉ.ɸ. 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷéééééééééééééééééééééééé..190 

 

ʈʫʜʥʠʢ ʉ.ʅ., ʉʤʠʨʥʦʚ ɸ.ʀ., ʄʘʪʨʦʭʠʥʘ ʂ.ɺ. 

ʇʨʦʪʦʢʦʣʳ ʤʝʞʤʘʰʠʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡéééééééééééééééééé.194 

 

ʉʢʨʠʧʢʦ ʆ.ɺ., ɹʦʜʨʫʛ ʅ.ʉ. 

ɼʝʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʳʡ ʠʥʛʨʝʜʠʝʥʪ  

ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷééééééééééééé..200 

 

ʊʨʦʬʠʤʝʮ ɽ.ʅ. 

ʂ ʚʦʧʨʦʩʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʩʣʦʞʥʦʩʪʠ ʤʥʦʛʦʘʩʧʝʢʪʥʳʭ ʟʘʜʘʯééé203 

 

ʊʨʦʬʠʤʝʮ ɽ.ʅ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʨʘʚʥʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ  

ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʚ MathCadééééééééééééééééééé...206 

 

ʊʫʨʢʠʥ ɼ.ɻ., ʉʠʣʠʥ ʅ.ɺ. 

ʂ ʚʦʧʨʦʩʫ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ  

ʜʠʘʛʥʦʩʪʠʢʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷééééééééééééé..210 

 

ʏʝʨʥʳʭ ɽ.ʄ., ʄʘʨʪʳʥʶʢ ɸ.ɺ., ʗʜʫʪʘ ɸ.ɿ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭééééé..216 

 

ʏʠʩʪʳʡ ʖ.ɸ., ʅʠʢʫʣʠʥʘ ɼ.ʀ. 

ɿʘʨʫʙʝʞʥʳʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ  

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʦʥ, ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳééééééééééé...219 

 

ʐʘʙʘʝʚ ʄ.ɹ., ʄʘʛʦʤʝʜʦʚ ʀ.ɸ., ɸʩʭʘʙʦʚ ʀ.ɹ. 

ɺʠʜʳ ʚʝʙ-ʘʥʘʣʠʪʠʢʠ ʠ ʦʙʟʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʝʸ ʚʥʝʜʨʝʥʠʷéééééééé..225 

 

ʐʘʙʘʝʚ ʄ.ɹ., ʄʘʛʦʤʝʜʦʚ ʀ.ɸ., ɸʩʭʘʙʦʚ ʀ.ɹ. 

ʆʙʟʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 1ʉ-ʙʠʪʨʠʢʩééééééééééé229 
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ʑʝʪʢʠʥ ɹ.ʅ. 

ʋʩʪʦʡʯʠʚʦʝ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ  

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ɸʇʂééééééééééééééééé232 

 

ʗʨʘʣʦʚ ɸ.ɸ., ʃʦʩʘʚʠʦ ʅ.ɻ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʧʦʨʥʦʡ ʘʨʤʘʪʫʨʳ ʧʨʠʤʝʥʷʝʤʦʡ  

ʥʘ ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ (ʎʆ)  

ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (ɻɺʉ)éééééééééééééééééé...237 

 
 

ʌʀɿʀʂʆ-ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɻʥʠʜʝʥʢʦ ɸ.ɸ. 

ʂʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ  

ʤʦʥʦʩʣʦʝʚ ʢʦʙʘʣʴʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ TiCééééééééééééééé..242 

 

ʅʘʩʳʨʦʚ ʀ.ʅ. 

ʇʦʛʣʦʱʝʥʠʝ ʮʝʥʪʨʘʤʠ ʦʢʨʘʩʢʠ  

ʚ ʦʙʣʫʯʝʥʥʳʭ ʢʨʠʩʪʘʣʣʘʭ ʛʨʘʥʘʪʘ ʩ ʭʨʦʤʦʤéééééééééééééé248 

 
 

ʌʀʃʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʥʟʦʨʦʚʘ ʍ.ʉ. 

ʗʟʳʢʦʚʳʝ ʩʨʝʜʩʪʚʘ ʘʢʪʫʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʪʘ çʉɺʆɹʆɼɸèéééééééé.251 

 

ʋʩʧʘʜʞʠʝʚʘ ɸ.ɸ. 

ʄʝʪʘʬʦʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʥʮʝʧʪʘ çɺʆʁʅɸè  

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʣʠʪʠʯʝʩʢʦʤ ʜʠʩʢʫʨʩʝéééééééééééééééé254 

 
 

ʌʀʃʆʉʆʌʉʂʀɽ ʅɸʋʂʀ 

ʂʘʨʥʘʫʭʦʚ ɼ.ɸ., ʃʫʢʴʷʥʝʥʢʦ ʅ.ɺ. 

ɸʧʨʠʦʨʥʳʝ ʦʩʥʦʚʘʥʠʷ ʵʪʘʣʦʥʘ ʝʜʠʥʠʮ ʚʝʣʠʯʠʥéééééééééééé..257 

 
 

ʕʂʆʅʆʄʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʬʘʥʘʩʴʝʚʘ ʄ.ɸ., ʊʘʢʝʣʣʦ ʂ.ɸ., ʐʫʤʘʢʦʚʘ ʆ.ɺ. 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʥʝʦʙʦʨʦʪʥʳʭ ʘʢʪʠʚʦʚééééééééééééééé.261 

 

ɹʘʩʶʢ ɸ.ʉ., ɸʚʘʢʷʥ ʉ.ɸ., ʉʠʜʞʘʭ ɸ.ɸ. 

ʌʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʢʦʨʝʥʠʶ ʨʦʩʪʘ  

ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘééééééééé...267 

 

ɹʘʩʶʢ ɸ.ʉ., ʃʳʩʝʥʢʦ ɸ.ʉ., ʇʝʭʝʥʴʢʦ ɽ.ɺ. 

ɺʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʥʘ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘééééééééé...271 

 

ɹʘʩʶʢ ɸ.ʉ., ʉʘʨʢʠʩʦʚʘ ɺ.ɸ., ʉʫʨʠʥʘ ɸ.ʅ. 

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝéééééééééé...275 
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ɹʘʩʶʢ ɸ.ʉ., ʉʝʨʛʠʝʥʢʦ ɼ.ʆ., ʊʘʥʢʦʚʘ ɽ.ʖ. 

ɺʣʠʷʥʠʝ ʧʘʥʜʝʤʠʠ ʥʘ ʪʫʨʠʩʪʩʢʠʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ:  

ʫʛʨʦʟʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠééééééééééééééééééééééé.279 

 
ɹʘʩʶʢ ɸ.ʉ., ʊʦʢʘʨʝʚʘ ɼ.ɸ., ʄʦʣʯʘʥʦʚʘ ɸ.ɸ. 

ʌʦʨʤʳ ʨʝʘʣʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝéééé282 

 
ɹʘʩʶʢ ɸ.ʉ., ʗʭʥʠʝʥʢʦ ɼ.ɺ., ʏʤʳʭʘʣʦ ɸ.ʀ. 

ʈʳʥʦʢ event ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʥʘʚʠʨʫʩʘéééééééééééééééé...285 

 
ɼʴʷʢʦʚʘ ʆ.ɺ., ɸʣʝʢʩʘʥʜʨʠʷ ɸ.ɺ., ʆʪʦʨʴʷʥ ʉ.ɸ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚʳʷʚʣʝʥʠʷ  

ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚééééééééééééééééé288 

 
ɼʴʷʢʦʚʘ ʆ.ɺ., ɸʣʝʢʩʘʥʜʨʠʷ ɸ.ɺ., ʉʦʣʦʚʴʝʚ ɸ.ɻ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʚʳʷʚʣʝʥʠʷ  

ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦéé..291 

 
ɼʴʷʢʦʚʘ ʆ.ɺ., ʇʘʥʘʩʝʥʢʦ ʄ.ɺ. 

ʇʨʦʙʣʝʤʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ  

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡééééééé..295 

 
ɽʬʠʤʦʚʘ ʂ.ʃ., ɻʨʠʰʠʥ ʂ.ɽ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ  

ʦ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʝéééééééééééééééééééééé.298 

 
ɽʬʠʤʦʚʘ ʂ.ʃ., ɻʨʠʰʠʥ ʂ.ɽ. 

ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ ʥʘʡʤʘ ʠ ʜʦʛʦʚʦʨʘ  

ʧʦ ʦʢʘʟʘʥʠʶ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʫʩʣʫʛ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷé..303 

 
ʂʦʥʦʚʘʣʦʚʘ ʄ.ɽ., ʂʠʯʘʪʦʚʘ ʄ.ʅ. 

ʈʝʘʣʠʟʘʮʠʷ ʠʥʪʝʨʝʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ  

ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘéééééééééééé309 

 
ʂʫʟʴʤʠʥʘ ʆ.ʖ., ʂʠʯʘʪʦʚʘ ʄ.ʅ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠééééé..312 

 
ʈʷʙʦʚ ʆ.ɺ. 

ʇʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ  

ʧʦʜ ʧʨʦʮʝʥʪʥʳʡ ʨʠʩʢ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ  

(Principal Component Analysis, PCA) ʠ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ  

ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʤʧʦʥʝʥʪ (Independent Component Analysis, ICA)ééééé.315 
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ʉʘʬʴʷʥʦʚʘ ɸ.ɺ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡéééééééééé...323 
 

ʊʶʧʘʢʦʚʘ ʅ.ʅ., ʉʘʬʴʷʥʦʚʘ ɸ.ɺ. 

ɸʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭéééé..326 

 

ʐʠʣʣʝ ɼ.ɺ., ɹʘʢʫʥʝʚʠʯʫʩ ʄ.ɺ., ʇʫʧʝʥʮʦʚʘ ʉ.ɺ. 

ʆʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʨʠʩʢʦʚ ʚ ʠʥʜʫʩʪʨʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷéééééé329 

 

ʑʝʨʙʘʢ ʄ.ʇ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ  

ʜʝʚʝʣʦʧʝʨʩʢʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘéééééééééééééé...333 

 

 

ʖʈʀɼʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ɸʭʲʷʜʦʚ ʕ.ʉ., ɸʭʲʷʜʦʚ ʕ.ʉ. 

ʊʝʨʨʦʨʠʟʤ ʠ ʧʨʠʯʠʥʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʝʛʦ ʨʘʟʚʠʪʠʝééééééééééé..337 

 

ɻʘʙʘʟʦʚ ʊ.ʉ. 

ʉʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʠʥʩʪʠʪʫʪ ʫʩʳʥʦʚʣʝʥʠʷ:  

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʡʥʳ ʫʩʳʥʦʚʣʝʥʠʷééééééééééééé..339 

 

ʀʜʨʠʩʦʚ ʍ.ɺ. 

ʇʩʠʭʦʣʦʛʦ-ʧʨʘʚʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʥʳ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠéééééé..342 

 

ʀʜʨʠʩʦʚ ʍ.ɺ. 

ɻʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʥʳ, ʩʣʫʯʘʷ ʠ ʨʠʩʢʘééééééé.347 

 

ʂʦʨʷʯʝʥʮʦʚʘ ʉ.ʀ. 

ʅʘʨʫʰʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʳʷʚʣʷʝʤʳʝ ʧʨʦʢʫʨʦʨʦʤ  

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ  

çɹʝʟʦʧʘʩʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠèééééééééé...352 

 

ʄʠʥʘʝʚʘ ʕ.ʌ. 

ʉʫʜʝʙʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʟʘʢʦʥʥʦʩʪʴʶ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠʟʙʨʘʥʠʷ  

ʠ ʧʨʠʤʝʥʝʥʠʷ ʤʝʨʳ ʧʨʝʩʝʯʝʥʠʷ ʚ ʚʠʜʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦʜ ʩʪʨʘʞʫéééééé356 

 

ʅʠʥʮʠʝʚʘ ʊ.ʄ., ʀʩʣʘʤʦʚʘ ʉ.ʊ. 

ʂ ʚʦʧʨʦʩʫ ʟʘʨʦʞʜʝʥʠʷ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘééééééééééééééé..359 

 

ʋʤʘʨʭʘʞʠʝʚʘ ʄ.ɿ. 

ʅʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ  

ʠ ʧʨʘʚʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠéééééééééééééééé364 

 

ʍʘʙʘʝʚ ɿ.ɺ. 

ɺʦʟʙʫʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʜʝʣʫ ʦ ʙʘʥʢʨʦʪʩʪʚʝééééééééééé.369 
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ʍʦʜʞʘʣʠʝʚ ʉ.ɸ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʦʰʠʙʢʠ, ʧʨʦʙʣʝʤʳ ʠ ʥʝʜʦʩʪʘʪʢʠ  

ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʋʀʀ ʧʦ ʠʩʧʦʣʥʝʥʠʶ ʥʘʢʘʟʘʥʠʷ ʚ ʚʠʜʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʚʦʙʦʜʳ  

(ʥʘ ʧʨʠʤʝʨʝ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ)ééééééééééééééééé.373 

 

ʍʦʜʞʘʣʠʝʚ ʉ.ɸ. 

ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʥʘʢʘʟʘʥʠʷ  

ʚ ʚʠʜʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʚʦʙʦʜʳ ʫʛʦʣʦʚʥʦ-ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʥʩʧʝʢʮʠʷʤʠ  

(ʥʘ ʧʨʠʤʝʨʝ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ)ééééééééééééééééé.377 

 

ʍʦʜʞʘʣʠʝʚ ʉ.ɸ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʩʚʦʙʦʜʳ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʠʩʧʦʣʥʝʥʠʷ ʥʘʢʘʟʘʥʠʷ  

ʚ ʚʠʜʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʚʦʙʦʜʳ ʧʦ ʫʛʦʣʦʚʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ  

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠéééééééééééééééééééééé...380 

 

ʍʦʜʞʘʣʠʝʚ ʉ.ɸ. 

ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʥʘʟʥʘʯʝʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʥʘʢʘʟʘʥʠʡ  
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ʅɸ ʉʆʉʊʆʗʅʀɽ ʃɽʉɸ ɺ ʉɽʃɽ ɸʈʍʀʇʆɺʂɸ  

ʈʆʉʉʆʐɸʅʉʂʆɻʆ ʈɸʁʆʅɸ ɺʆʈʆʅɽɾʉʂʆʁ ʆɹʃɸʉʊʀ 

INFLUENCE OF RECREATIONAL LOAD ON THE STATE  

OF THE FOREST IN THE VILLAGE OF ARKHIPOVKA  

IN THE  ROSSOSHANSKY DISTRICT OF THE VORONEZH REGION  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʢʦʤʧʣʝʢʩʘ ʚʣʠʷʥʠʡ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʝʩʘ ʚ ʨʘʡʦʥʝ ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ çɹʝʨʝʟʢʘè ʩʝʣʘ 

ɸʨʭʠʧʦʚʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʠ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʠ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʠʛʨʝʩʩʠʠ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʣʝʩʘ ʠ ʩʥʠʞʝʥʠʶ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

Abstract: the article presents an overview of the complex of effects of 

recreational impacts on the state of the forest in the area of the children's camp 

çBerezkaè in the village of Arkhipovka. An assessment and analysis of the ecological 

state of the soil and atmospheric air in the study area is presented. The main stages of 

recreational digression of the forest ecosystem are defined. Recommendation on the 

organization of forest improvement and reduction of recreational load are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʙʘʥʠʟʘʮʠʷ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʙʠʦʠʥʜʠʢʘʮʠʷ, 

ʣʠʰʘʡʥʠʢʠ, ʣʝʩʥʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʥʝʢʨʦʟ ʭʚʦʠ, ʜʨʝʚʦʩʪʦʡ, ʧʦʜʣʝʩʦʢ. 

Keywords: urbanization, recreational load, bioindication, lichens, forest 

ecosystem, necrosis of needles, tree stand, undergrowth. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉ ʨʦʩʪʦʤ ʫʨʙʘʥʠʟʘʮʠʠ ʥʝʠʟʙʝʞʥʦ ʧʦʚʳʰʘʝʪʩʷ ʨʝʢʨʝʘ-

ʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʣʶʜʝʡ. ʆʥʘ ʧʨʠʦʙʨʝʪʘʝʪ ʪʘʢʠʝ ʤʘʩʰʪʘʙʳ, ʯʪʦ ʥʘʯʠʥʘʝʪ 

ʫʛʨʦʞʘʪʴ ʩʦʩʪʦʷʥʠʶ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʟʝʣʸʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʦʩʦʙʝʥʥʦ ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʢʘʢʠʤ ʷʚʣʷʝʪʩʷ ʣʝʩ ʫ ʩʝʣʘ 

ɸʨʭʠʧʦʚʢʘ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʝʜʠʥʩʪʚʝʥʥʳʡ ʚ ʈʦʩʩʦʰʘʥʩʢʦʤ ʨʘʡʦʥʝ ʜʝʪʩʢʠʡ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʣʘʛʝʨʴ çɹʝʨʸʟʢʘè. ʉʚʦʙʦʜʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʠ 
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ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʥʦʨʤʳ ʧʦʩʝʪʠʪʝʣʝʡ, ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʫʧʣʦʪʥʝʥʠʶ 

ʧʦʯʚʳ, ʥʘʨʫʰʝʥʠʶ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ, ʟʘʛʨʷʟʥʝʥʠʶ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʘ 

ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʛʦʣʦʜʘʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʉ 

ʨʦʩʪʦʤ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʥʘʨʫʰʘʝʪʩʷ, 

ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʜʠʛʨʝʩʩʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʢʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʝʩʘ ʚ 

ʨʘʡʦʥʝ ʩʝʣʘ ɸʨʭʠʧʦʚʢʘ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ 

ʫʯʘʩʪʦʢ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʙʣʠʟʠ 

ʜʝʪʩʢʦʛʦ ʣʘʛʝʨʷ çɹʝʨʸʟʢʘè, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 35 ʛʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʩ ʩʝʥʪʷʙʨʷ ʧʦ ʦʢʪʷʙʨʴ 2018 ʛʦʜʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʩ ʤʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [1,2,3]: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ. ʅʘ ʫʯʘʩʪʢʝ ʣʝʩʘ ʚ 3 

ʪʦʯʢʘʭ ʙʨʘʣʠ ʧʨʦʙʫ ʧʦʯʚʳ ʤʘʩʩʦʡ 50 ʛ ʢʘʞʜʫʶ. ʇʦʤʝʱʘʣʠ ʧʨʦʙʳ ʥʘ ʧʦʜʜʦʥ 

ʨʦʚʥʳʤ ʩʣʦʝʤ, ʧʝʨʝʤʝʰʠʚʘʣʠ. ʆʪʙʠʨʘʣʠ ʠʥʦʨʦʜʥʳʝ ʚʢʣʶʯʝʥʠʷ ʚ ʧʦʯʚʝ. 

ʇʦʤʝʱʘʣʠ ʦʙʨʘʟʮʳ ʧʦʯʚʳ ʚ ʢʶʚʝʪʳ. ɺʝʩ ʢʶʚʝʪʳ ʩ ʧʦʯʚʦʡ (mʚʣ.) ï 15 ʛ. 

ʇʝʨʝʥʦʩʠʣʠ ʧʦʯʚʫ ʩ ʢʶʚʝʪʦʡ ʚ ʩʫʰʠʣʴʥʳʡ ʰʢʘʬ (ʉɺʏ ʧʝʯʴ) ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʝʝ 

ʪʨʸʭʢʨʘʪʥʦ ʧʦ 10 ʤʠʥʫʪ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ʆʧʨʝʜʝʣʷʣʠ ʚʝʩ ʢʶʚʝʪʳ ʩ 

ʚʳʩʦʭʰʠʤ ʦʙʨʘʟʮʦʤ (mʩʫʭ.). ʈʘʩʩʯʠʪʳʚʘʣʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ, ʦʧʨʝʜʝʣʷʣʠ 

ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ ʧʦʯʚʳ: mʚʣ. ï mʩʫʭ. 

W = ----------------- ʭ 100 

mʚʣ. 

2. ʆʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʧʦ ʢʠʩʣʦʪʥʦʩʪʠ ʩʦʣʝʚʦʡ 

ʚʳʪʷʞʢʠ. ʇʨʦʙʳ ʧʦʯʚʳ ʧʨʦʩʫʰʠʚʘʣʠ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ. ɹʨʘʣʠ ʧʦ 20 ʛ 

ʢʘʞʜʦʡ ʧʨʦʙʳ ʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʪʘʢʘʥʳ. ɺ ʢʘʞʜʳʡ ʩʪʘʢʘʥ ʜʦʙʘʚʣʷʣʠ ʨʘʩʪʚʦʨ 

ʭʣʦʨʠʜʘ ʢʘʣʠʷ ʠʟ ʨʘʩʯʝʪʘ 2,5 ʤʣ (5 ʤʣ ʥʘ 2 ʛ ʧʦʯʚʳ). ʉʦʜʝʨʞʠʤʦʝ ʚ ʩʪʘʢʘʥʝ 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3-5 ʤʠʥʫʪ, ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʠ ʦʧʨʝʜʝʣʷʣʠ pH 

ʨʘʩʪʚʦʨʘ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ ʧʦʯʚʳ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʯʚʳ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ 

ʩʦʩʥʦʚʦʛʦ ʙʦʨʘ ʦʙʩʣʝʜʦʚʘʣʠ ʪʠʧʳ ʠ ʛʨʫʧʧʳ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʯʚʳ: 

ʫʧʣʦʪʥʝʥʠʝ, ʟʘʤʫʩʦʨʠʚʘʥʠʝ, ʧʦʞʘʨʠʱʘ. 

4. ɹʠʦʠʥʜʠʢʘʮʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʩʦʩʥʳ. ɺ ʨʘʟʥʳʭ 

ʯʘʩʪʷʭ ʣʝʩʘ ʙʳʣʦ ʚʳʙʨʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʟʨʦʩʣʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ, ʩ ʢʦʪʦʨʳʭ 

ʩʦʙʠʨʘʣʠ ʭʚʦʶ. ʉ ʥʝʩʢʦʣʴʢʠʭ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ 

ʩʦʩʥʳ ʦʪʙʠʨʘʣʠ 200-300 ʧʘʨ ʭʚʦʠʥʦʢ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɺʩʷ ʭʚʦʷ 

ʜʝʣʠʣʘʩʴ ʥʘ ʪʨʠ ʯʘʩʪʠ (ʥʝʧʦʚʨʝʞʜʝʥʥʘʷ ʭʚʦʷ, ʭʚʦʷ ʩ ʧʷʪʥʘʤʠ ʠ ʭʚʦʷ ʩ 

ʧʨʠʟʥʘʢʘʤʠ ʫʩʳʭʘʥʠʷ), ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. 

5. ɺʣʠʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʠʰʘʡʥʠʢʦʚ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʠʰʘʡʥʠʢʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʩʣʝʜʫ-

ʶʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ: 

1. ʏʝʤ ʩʠʣʴʥʝʝ ʟʘʛʨʷʟʥʝʥ ʚʦʟʜʫʭ ʛʦʨʦʜʘ, ʪʝʤ ʤʝʥʴʰʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʤ 

ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ (ʦʜʠʥ ï ʜʚʘ). 

2. ʏʝʤ ʩʠʣʴʥʝʝ ʟʘʛʨʷʟʥʝʥ ʚʦʟʜʫʭ, ʪʝʤ ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʧʦʢʨʳʚʘʶʪ 

ʣʠʰʘʡʥʠʢʠ ʥʘ ʩʪʚʦʣʘʭ ʜʝʨʝʚʴʝʚ. 
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3. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠʩʯʝʟʘʶʪ ʧʝʨʚʳʤʠ ʢʫʩʪʠʩʪʳʝ 

ʣʠʰʘʡʥʠʢʠ, ʟʘ ʥʠʤʠ ʣʠʩʪʦʚʘʪʳʝ, ʧʦʩʣʝʜʥʠʤʠ ï ʥʘʢʠʧʥʳʝ [4]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʣʠ ʯʠʩʪʦʪʫ 

ʚʦʟʜʫʭʘ ʚ ʥʘʰʝʡ ʟʝʣʝʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ. ʏʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʳʨʘʞʘʣʠ (ʚ %). 

6. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʘʜʠʠ ʜʝʛʨʘʜʘʮʠʠ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʧʦ ʩʦʩʪʦʷʥʠʶ 

ʷʨʫʩʦʚ: ʜʨʝʚʦʩʪʦʷ, ʧʦʜʣʝʩʢʘ ʠ ʢʨʫʧʥʦʛʦ ʧʦʜʨʦʩʪʘ, ʧʦʜʨʦʩʪʘ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ, 

ʪʨʘʚʦʩʪʦʷ, ʤʦʭʦʚʠʜʥʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ [3]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʆʧʨʝʜʝʣʷʷ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʝʸ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʣʠʯʠʝʤ ʚ ʥʝʡ 

ʧʝʩʯʘʥʠʢʘ, ʛʣʠʥʳ, ʙʠʦʛʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʉʪʨʫʢʪʫʨʘ ʧʦʯʚʳ 

ʨʘʩʩʳʧʯʘʪʘʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘʥʠʢʦʤ, ʛʣʠʥʦʡ. ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʨʝʜʥʝʤ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 46,6% ʜʦ 73% (ʪʘʙʣ.1). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ pH, ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʘ ʦʪ 5,5 ʜʦ 6,1, ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʢʘʢ ʩʣʘʙʦʢʠʩʣʘʷ (ʪʘʙʣ.2). 

 

ʊʘʙʣʠʮʘ 1 

ʆʙʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ 

 ̄

ʧʨʦʙʳ 

ʉʪʨʫʢʪʫʨʘ ʉʦʩʪʘʚ ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʤʘʩʩʘ 1 ʤʘʩʩʘ 2 ʚʣʘʞʥʦʩʪ ɹ

1. ʨʘʩʩʳʧʯʘʪʘʷ, ʩʪʨʫʢʪʫʨʘ 

ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ 

ʧʝʩʦʢ, ʛʣʠʥʘ, 

ʭʚʦʷ, ʤʫʩʦʨ 

15 6 60% 

2. ʨʘʩʩʳʧʯʘʪʘʷ, ʩʪʨʫʢʪʫʨʘ 

ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ 

ʧʝʩʦʢ, ʛʣʠʥʘ, 

ʭʚʦʷ 

15 4 73% 

3. ʨʘʩʩʳʧʯʘʪʘʷ, ʩʪʨʫʢʪʫʨʘ 

ʢʦʤʢʦʚʘʪʘʷ 

ʧʝʩʦʢ, ʛʣʠʥʘ, 

ʭʚʦʷ 

15 8 46,6% 

 

ʊʘʙʣʠʮʘ 2 

ʆʧʨʝʜʝʣʝʥʠʝ pH ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ 

ˉ ʧʨʦʙʳ ɺʥʝʰʥʠʡ ʚʠʜ ʚʳʪʷʞʢʠ ʨʅ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ 

1. ɾʠʜʢʦʩʪʴ ʧʨʦʟʨʘʯʥʘʷ 5,5 

2. ɾʠʜʢʦʩʪʴ ʧʨʦʟʨʘʯʥʘʷ 5,6 

3. ɾʠʜʢʦʩʪʴ ʧʨʦʟʨʘʯʥʘʷ 6,1 

 

ʍʘʨʘʢʪʝʨ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ ʦʢʘʟʘʣʩʷ ʜʦʚʦʣʴʥʦ 

ʚʳʩʦʢʠʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ, ʩʪʘʜʠʷ ʥʘʨʫʰʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʷʷ (ʪʘʙʣ.3). 

 

ʊʘʙʣʠʮʘ 3 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʯʚʳ 

ɻʨʫʧʧʘ ʥʘʨʫʰʝʥʠʡ ɺ ʯʝʤ ʚʳʨʘʞʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ 

ʈʝʢʨʝʘʮʠʦʥʥʳʝ:  

- ʫʧʣʦʪʥʝʥʠʝ ʪʨʦʧʳ, ʧʣʦʱʘʜʢʠ ʜʣʷ ʠʛʨ ʠ ʦʪʜʳʭʘ 

- ʟʘʤʫʩʦʨʠʚʘʥʠʝ ʙʳʪʦʚʦʡ ʤʫʩʦʨ, ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʫʩʦʨ, ʩʚʘʣʢʠ 

- ʧʦʞʘʨʠʱʘ ʜʘ 
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ʅʘʣʠʯʠʝ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʧʷʪʝʥ ʥʘ ʭʚʦʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʫʢʘʟʳʚʘʶʪ 

ʥʘʤ ʥʘ ʥʘʣʠʯʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ, ʩʚʷʟʘʥʥʦʝ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩ ʥʘʣʠʯʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʠ ʬʝʨʤʦʡ (ʪʘʙʣ.4). 

ʊʘʙʣʠʮʘ 4 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʇʦʚʨʝʞʜʝʥʠʝ ʠ ʫʩʳʭʘʥʠʝ ʭʚʦʠʥʦʢ ʉʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

1 2 3 4 5 6 7 8 9 10 11 

ʆʙʱʝʝ ʯʠʩʣʦ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʭʚʦʠʥʦʢ 50 50 50 50 50 50 50 50 50 50 50 

ʂʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʩ ʧʷʪʥʘʤʠ 21 19 23 24 18 21 19 23 23 16 14 

ʇʨʦʮʝʥʪ ʭʚʦʠʥʦʢ ʩ ʧʷʪʥʘʤʠ 42 38 46 48 36 42 38 46 46 32 28 

ʂʦʣʠʯʝʩʪʚʦ ʭʚʦʠʥʦʢ ʩ ʫʩʳʭʘʥʠʝʤ 19 16 20 21 17 19 16 19 21 13 12 

ʇʨʦʮʝʥʪ ʭʚʦʠʥʦʢ ʩ ʫʩʳʭʘʥʠʝʤ 38 32 40 42 34 38 32 38 42 26 24 

 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʠʟʢʘʷ 

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ʣʠʰʘʡʥʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʢʫʩʪʠʩʪʳʭ ʠ 

ʣʠʩʪʦʚʘʪʳʭ (ʪʘʙʣ.5). 

ʆʧʨʝʜʝʣʷʷ ʩʪʘʜʠʠ ʜʝʛʨʘʜʘʮʠʠ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʜʨʝʚʦʩʪʦʡ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʚʳʧʘʜʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʨʫʧʥʦʛʦ ʧʦʜʨʦʩʪʘ ʥʝʪ, ʧʦʜʨʦʩʪʘ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʦʚ ʤʘʣʦ, 

ʪʨʘʚʦʩʪʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʦʷʥʠʠ, ʤʭʠ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 3%, 

ʣʠʰʘʡʥʠʢʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʪʦʣʴʢʦ ʚ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚ ʛʣʫʙʠʥʝ ʫʯʘʩʪʢʘ. 

ɺʢʣʶʯʝʥʠʡ ʥʝ ʣʝʩʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝ ʙʦʣʝʝ 10%. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʨʝʜʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʦʩʠʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʜʫʙʦʤ ʯʝʨʝʰʯʘʪʳʤ, 

ʙʝʨʸʟʦʡ ʧʦʚʠʩʣʦʡ, ʣʝʱʠʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʪʸʨʥʦʤ ʢʦʣʶʯʠʤ, ʢʦʰʘʯʴʝʡ ʣʘʧʢʦʡ, 

ʦʚʩʷʥʠʮʝʡ ʣʫʛʦʚʦʡ, ʨʝʜʢʦ ʤʭʘʤʠ ʠ ʣʠʰʘʡʥʠʢʘʤʠ ʠ ʜʨ. ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʝʛʨʘʜʘʮʠʶ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʦʪ I ʜʦ ʐ 

ʩʪʘʜʠʠ, ʪʦ ʝʩʪʴ ʦʪ ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

 

ʊʘʙʣʠʮʘ 5 

ʆʮʝʥʢʘ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʧʦʢʨʳʪʠʷ  

ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ 

1. ɺ ʛʣʫʙʠʥʝ ʟʝʣʝʥʦʡ ʟʦʥʳ 

ʊʠʧ ʣʠʰʘʡʥʠʢʘ ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʉʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ɹʘʣʣ 

ʂʫʩʪʠʩʪʳʝ 

ʃʠʩʪʦʚʘʪʳʝ 

ʅʘʢʠʧʥʳʝ 

20-37% 

20-37% 

40-58% 

20-37% 

20-37% 

40-58% 

3 

3 

4 

 

2. ʇʦ ʢʨʘʶ ʣʝʩʘ 

ʊʠʧ ʣʠʰʘʡʥʠʢʘ ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʉʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ɹʘʣʣ 

ʂʫʩʪʠʩʪʳʝ 

ʃʠʩʪʦʚʘʪʳʝ 

ʅʘʢʠʧʥʳʝ 

ʄʝʥʝʝ 20% 

20-29% 

40-43% 

ʄʝʥʝʝ 20% 

20-29% 

40-43% 

2 

2 

3 

 

ɺʳʚʦʜ: 1. ʄʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʧʨʠ ʭʦʞʜʝʥʠʠ ʣʶʜʝʡ, 

ʚʳʟʳʚʘʝʪ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʣʦʤʢʠʭ ʣʝʩʥʳʭ ʪʨʘʚ. 

2. ʋʯʘʩʪʦʢ ʣʝʩʘ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʧʦʵʪʦʤʫ ʠʩʧʳʪʳʚʘʝʪ 
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ʧʦʚʳʰʝʥʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʧʨʦʢʣʘʜʢʦʡ 

ʧʝʰʝʭʦʜʥʳʭ ʪʨʦʧ, ʤʘʩʩʦʚʳʤ ʚʳʪʘʧʪʳʚʘʥʠʝʤ ʨʘʩʪʝʥʠʡ, ʚʳʨʫʙʢʦʡ ʜʝʨʝʚʴʝʚ, 

ʛʦʨʝʣʴʥʠʢʘʤʠ. ʃʝʩ ʩʪʨʘʜʘʝʪ ʦʪ ʟʘʭʣʘʤʣʝʥʥʦʩʪʠ ʤʫʩʦʨʦʤ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʦʯʚʫ, ʩʧʦʩʦʙʥʦʩʪʴ ʝʝ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʨʝʟʢʦ ʧʘʜʘʝʪ. ʇʨʦʠʩʭʦʜʠʪ ʤʠʛʨʘʮʠʷ 

ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭ, ʚʦʜʥʫʶ ʩʨʝʜʫ. 3. ʋʯʘʩʪʦʢ ʣʝʩʘ ʠʩʧʳʪʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʬʝʨʤ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʥʝʢʨʦʟʳ ʭʚʦʠ. 4. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʜʘʥʥʳʭ ʣʝʩʭʦʟʘ 20-30 ʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ ʩ ʩʝʛʦʜʥʷʰʥʠʤʠ, ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʚ 

ʦʙʝʜʥʝʥʠʠ ʠ ʠʩʯʝʟʥʦʚʝʥʠʠ ʤʥʦʛʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤ: ʥʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʭʦʚ, 

ʠʩʯʝʟʣʠ ʷʩʪʨʝʙʠʥʢʘ ʚʦʣʦʩʠʩʪʘʷ, ʚʝʨʦʥʠʢʘ. ʃʠʰʘʡʥʠʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʥʘʢʠʧʥʳʝ. 5. ʃʝʩʥʳʝ ʧʦʞʘʨʳ 2010-2011 ʛʦʜʘ ʫʥʠʯʪʦʞʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ 

ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ. ɺʦʟʦʙʥʦʚʣʝʥʠʝ ʩʦʩʥʳ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʩʘʞʠʚʘʪʴ ʩʘʞʝʥʮʳ. ʉʪʘʜʠʠ ʜʝʛʨʘʜʘʮʠʠ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ I ʜʦ 

III  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʷʨʫʩʥʦʩʪʠ (ʦʪ ʩʣʘʙʦ ʥʘʨʫʰʝʥʥʳʭ ʜʦ ʢʨʠʪʠʯʝʩʢʠʭ). 

ʈʝʢʦʤʝʥʜʘʮʠʠ: 1. ɺʦʩʧʠʪʘʥʠʝ ʫ ʥʘʩʝʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ (ʨʘʜʠʦ, 

ʪʝʣʝʚʠʜʝʥʠʝ, ʛʘʟʝʪʳ). 2. ʆʨʛʘʥʠʟʘʮʠʷ ʚʦʣʦʥʪʝʨʩʢʦʛʦ ʜʚʠʞʝʥʠʷ çɺ ʟʘʱʠʪʫ 

ʩʦʩʥʦʚʦʛʦ ʙʦʨʘè. 3. ʈʝʢʦʤʝʥʜʦʚʘʪʴ ɾʂʍ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʫʜʘʣʝʥʠʷ ʦʪʭʦʜʦʚ 

ʦʪ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ. 4. ʍʦʜʘʪʘʡʩʪʚʦʚʘʪʴ ʧʝʨʝʜ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛʦʨʦʜʘ ʦ ʟʘʧʨʝʪʝ 

ʜʘʚʘʪʴ ʫʯʘʩʪʢʠ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʨʘʡʦʥʝ ʩʦʩʥʦʚʦʛʦ ʙʦʨʘ. ʍʦʜʘʪʘʡʩʪʚʦʚʘʪʴ 

ʧʝʨʝʜ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛʦʨʦʜʘ ʠ ʨʘʡʦʥʘ ʦʙʷʟʘʪʴ ʞʠʪʝʣʝʡ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʩʦʙʣʶʜʘʪʴ ʯʠʩʪʦʪʫ ʠ ʥʘʚʦʜʠʪʴ ʧʦʨʷʜʦʢ ʚʦʟʣʝ ʫʯʘʩʪʢʘ ʙʦʨʘ, ʧʨʠʣʝʛʘʶʱʝʛʦ ʢ 

ʜʘʥʥʦʤʫ ʩʝʢʪʦʨʫ. ɿʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʩʙʨʦʩ ʥʘ ʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʤʫʩʦʨʘ 

ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʥʘʢʣʘʜʳʚʘʪʴ ʰʪʨʘʬʥʳʤʠ ʩʘʥʢʮʠʷʤʠ. 
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ASSESSMENT OF RECREATIONAL RESOURCES OF THE KATSAP POND 

IN THE PODGORENSKY DISTRICT OF THE VORONEZH REGION  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʸʤʘ ʂʘʮʘʧ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʮʝʣʷʭ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠ ʘʥʘʣʠʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʜʳ ʚʦʜʦʝʤʘ, 

ʠʟʫʯʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʫʜʘ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʠ, ʜʘʥʘ 

ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʫʜ. 

Abstract: the article presents a study of the ecological state of the Katsap 

reservoir for further use for recreational purposes. The assessment and analysis of the 

physical and chemical properties of water in the reservoir, studied the biodiversity of 

the pond and its surrounding area, and gave a comprehensive assessment of the 

anthropogenic impact on the pond. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʫʜ ʂʘʮʘʧ, ʚʦʜʦʝʤ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʜʦʝʤʘ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ. 

Keywords: Katsap pond, reservoir, recreational activity, recreational potential, 

the biodiversity of the pond, anthropogenic load. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʦʩʝʣʢʝ ʇʦʜʛʦʨʝʥʩʢʠʡ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʝʛʦ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʝʩʪʴ ʧʨʫʜ ʂʘʮʘʧ. ʆʥ ʙʳʣ ʚʳʨʳʪ ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ 

ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ. ɼʣʠʥʘ ʧʨʫʜʘ ʂʘʮʘʧ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 100 ʤʝʪʨʦʚ, ʘ 

ʰʠʨʠʥʘ 70 ʤʝʪʨʦʚ. ʇʣʦʱʘʜʴ ʚ ʩʨʝʜʥʝʤ 7000 ʤ
2
. ʉʨʝʜʥʷʷ ʛʣʫʙʠʥʘ 1,5 ʤʝʪʨʘ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ 3 ʤʝʪʨʘ. ɺʦʜʦʝʤ ʦʪʢʨʳʪʳʡ, ʜʥʦ ʠʣʠʩʪʦʝ, ʧʦʜʭʦʜʳ ʢ 

ʧʨʫʜʫ ʫʜʦʙʥʳʝ, ʥʦ ʙʝʨʝʛʘ ʟʘʠʣʠʣʠʩʴ. ɻʦʜ ʦʪ ʛʦʜʘ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʚʦʜʦʸʤʝ 

ʤʝʥʷʝʪʩʷ. ʄʦʥʠʪʦʨʠʥʛ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʸʤʘ 

ʚʦʜʳ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʢʘʢ ʥʘʧʦʣʥʷʝʤʦʩʪʴ ʚʦʜʦʸʤʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ʠ ʪʘʣʦʛʦ ʩʥʝʛʘ. 

ʇʨʫʜ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʞʠʪʝʣʝʡ ʧʦʩʸʣʢʘ ʠ ʨʘʡʦʥʘ ʢʘʢ ʟʦʥʘ ʦʪʜʳʭʘ, 

ʨʳʙʘʣʢʠ, ʦʭʦʪʳ. ʀʩʧʘʨʝʥʠʝ ʚʦʜʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʸʤʘ ʩʤʷʛʯʘʝʪ ʢʣʠʤʘʪ, 

ʫʚʣʘʞʥʷʝʪ ʚʦʟʜʫʭ. ɺʦʜʦʸʤ ʜʘʸʪ ʞʠʟʥʴ ʠ ʤʝʩʪʦ ʞʠʟʥʠ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʦʙʠʪʘʪʝʣʝʡ ʧʨʫʜʘ. ʇʨʫʜ ʂʘʮʘʧ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʩʠʣʫ ʩʣʝʜʫʶʱʠʭ ʧʨʠʯʠʥ: 
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- ʧʨʫʜ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʨʘʡʦʥʘ ʠʤʝʶʪ ʦʩʦʙʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ, ʪʘʢ 

ʢʘʢ ʨʘʡʦʥ ʙʝʜʝʥ ʨʝʢʘʤʠ. ʇʨʫʜ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʝʢʨʝʘʮʠʠ; 

- ʧʨʫʜ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʩ ʫʯʸʪʦʤ ʤʥʦʛʠʭ ʪʨʝʙʦʚʘʥʠʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʧʨʫʜʘ ʦʩʪʘʶʪʩʷ ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʧʨʫʜʘ ʂʘʮʘʧ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʟʫʯʝʥʠʷ ʧʦʩʣʫʞʠʣ 

ʧʨʫʜ ʂʘʮʘʧ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʦʩʝʣʢʝ ʇʦʜʛʦʨʝʥʩʢʠʡ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʝʥʪʷʙʨʝ 2018 ʛʦʜʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʘ ʤʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ. ɺ ʢʦʣʙʫ ʠʟ ʙʝʩʮʚʝʪʥʦʛʦ ʩʪʝʢʣʘ ʥʘʣʠʚʘʣʠ 

100 ʤʣ ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʳ ʠ ʩʨʘʚʥʠʚʘʣʠ ʩ ʢʦʣʙʦʡ, ʚ ʢʦʪʦʨʦʡ ʙʳʣʘ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. ʎʚʝʪʥʦʩʪʴ ʚʳʨʘʞʘʣʠ ʚ ʛʨʘʜʫʩʘʭ [1]. 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʭʘ ʚʦʜʳ. ʂʦʣʙʫ ʥʘʧʦʣʥʷʣʠ ʥʘ 2/3 ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʦʡ, 

ʥʘʢʨʳʚʘʣʠ ʯʘʩʦʚʳʤ ʩʪʝʢʣʦʤ, ʚʩʪʨʷʭʠʚʘʣʠ, ʟʘʪʝʤ ʩʜʚʠʛʘʣʠ ʯʘʩʦʚʦʝ ʩʪʝʢʣʦ ʠ 

ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʷʣʠ ʭʘʨʘʢʪʝʨ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʘʭʘ. ʂ ʢʘʯʝʩʪʚʝʥʥʳʤ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘʤ ʟʘʧʘʭʘ ʚʦʜʳ ʦʪʥʦʩʠʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʙʦʣʦʪʥʳʡ, ʠʣʠʩʪʳʡ, 

ʛʥʠʣʦʩʪʥʳʡ, ʜʨʝʚʝʩʥʳʡ, ʟʝʤʣʷʥʦʡ, ʧʣʝʩʥʝʚʳʡ, ʨʳʙʥʳʡ, ʩʝʨʦʚʦʜʦʨʦʜʥʳʡ, 

ʪʨʘʚʷʥʠʩʪʳʡ, ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʘʭʘ ʦʮʝʥʠʚʘʣʠ ʩʦʛʣʘʩʥʦ 5-ʠ 

ʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ: 0 ï ʥʠʢʘʢʦʡ, 1 ï ʦʯʝʥʴ ʩʣʘʙʳʡ, 2 ï ʩʣʘʙʳʡ, 3 ï ʟʘʤʝʪʥʳʡ, 4 ï 

ʦʪʯʝʪʣʠʚʳʡ, 5 ï ʦʯʝʥʴ ʩʠʣʴʥʳʡ [1,5]. 

3. ʄʫʪʥʦʩʪʴ ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʚʦʜʳ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʣʘʙʦʨʘʪʦʨʠʠ 

Nova 5000 (ʣʘʙʦʨʘʪʦʨʠʷ çɸʨʭʠʤʝʜè). 

4. ʀʟʤʝʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʥʠʪʨʘʪ-ʠʦʥʦʚ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʣʘʙʦʨʘʪʦʨʠʠ Nova 5000 (ʣʘʙʦʨʘʪʦʨʠʷ çɸʨʭʠʤʝʜè). 

5. ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʦʞʝʥʳ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʀ.ʉ. ʀʣʴʠʥʦʡ (1971), ʉ.ɸ. ɻʨʠʙʦʚʦʡ, ʊ.ɼ. ʉʘʤʘʨʢʠʥʦʡ (1973), 

ɸ.ʉ. ɹʦʛʦʣʶʙʦʚʦʡ (2003). ʆʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ [3,4]. 

6. ʇʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʘ 

ʧʨʠʤʝʥʷʣʠ 10-ʠ ʙʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ, ʯʝʤ ʚʳʰʝ ʩʫʤʤʘ ʙʘʣʣʦʚ ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʘ. 

ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʪʘʢʞʝ ʚ ʙʘʣʣʘʭ: ʩʣʘʙʘʷ ʩʪʝʧʝʥʴ 1-20, ʩʨʝʜʥʷʷ 

ï 21-40, ʩʠʣʴʥʘʷ ï 41-60, ʦʯʝʥʴ ʩʠʣʴʥʘʷ ï 61-80 ʙʘʣʣʦʚ [2]. 

7. ɼʣʷ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʜʦʝʤʘ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʬʘʢʪʦʨʳ, ʦʪʨʘʞʘʶʱʠʝ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʦʩʚʦʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʝʡʟʘʞʥʘʷ ʠ ʢʫʣʴʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʘʷ ʮʝʥʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ, ʥʘʣʠʯʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʦʪʜʳʭʘ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʝʢʨʝʘʮʠʠ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʧʨʠʤʝʥʷʣʠ 3-ʭ ʙʘʣʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʮʝʥʢʠ, ʛʜʝ ʬʘʢʪʦʨʳ 

ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʪʫʨʠʟʤʘ (3 

ʙʘʣʣʘ), ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ (2 ʙʘʣʣʘ) ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ (1 ʙʘʣʣ). ɿʘʪʝʤ 

ʚʳʷʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘʰʝʛʦ ʚʦʜʦʝʤʘ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʠʜʫ ʪʫʨʠʟʤʘ [2]. 



20 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʧʨʦʙ ʚʦʜʳ, ʚʟʷʪʳʭ, ʠʟ ʧʨʫʜʘ ʂʘʮʘʧ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʜʘ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 60
0 
ʧʦ ʰʢʘʣʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʚʦʜʘ ʩʨʝʜʥʝʡ ʮʚʝʪʥʦʩʪʠ. 

ʆʮʝʥʠʚʘʷ ʢʘʯʝʩʪʚʦ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʘʭʘ ʚʦʜʳ ʚ ʚʦʜʦʝʤʝ, ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʜʘ ʠʤʝʝʪ ʩʣʘʙʳʡ ʠʣʠʩʪʳʡ ʟʘʧʘʭ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʮʝʥʢʝ 2 

ʧʦ ʰʢʘʣʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʧʘʭʘ. 

ʆʧʨʝʜʝʣʷʷ ʤʫʪʥʦʩʪʴ ʚʦʜʳ, ʦʢʘʟʘʣʘʩʴ, ʯʪʦ ʚʦʜʘ ʚ ʚʦʜʦʝʤʝ ʜʦʚʦʣʴʥʦ 

ʧʨʦʟʨʘʯʥʘʷ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʚʦʜʳ ʧʦ ʰʢʘʣʝ ʨʅ ʩʦʩʪʘʚʠʣʘ 6.5, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ 

ʥʝʡʪʨʘʣʴʥʘʷ. ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʠʪʨʘʪ-ʠʦʥʦʚ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʝ ʦʢʘʟʘʣʠʩʴ 

ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʝʥʳ ʠ ʩʦʩʪʘʚʠʣʠ 0,23 ʤʛ/ʜʤ
3 
(ʇɼʂ 0,1 ʤʛ/ʜʤ

3
) [6]. 

ɸʥʘʣʠʟ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʚʦʜʦʝʤʘ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʘ ʨʘʩʪʝʥʠʷʤʠ ʠʟ ʩʝʤʝʡʩʪʚʘ ʘʩʪʨʦʚʳʝ: ʣʦʧʫʭ 

ʙʦʣʴʰʦʡ, ʦʜʫʚʘʥʯʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʧʦʣʳʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʦʩʦʪ ʧʦʣʝʚʦʡ, 

ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʜʨ. ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʟʘʥʠʤʘʝʪ ʩʝʤʝʡʩʪʚʦ ʟʣʘʢʦʚʳʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ ʢʘʢ: 

ʝʞʘ ʩʙʦʨʥʘʷ, ʚʝʡʥʠʢ ʥʘʟʝʤʥʳʡ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ ʠ ʜʨ. ʀʟ 

ʩʝʤʝʡʩʪʚʘ ʨʦʟʦʮʚʝʪʥʳʝ, ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʣʘʧʯʘʪʢʘ ʛʫʩʠʥʘʷ, ʠʟ ʩʝʤʝʡʩʪʚʘ ʙʦʙʦʚʳʝ 

ï ʢʣʝʚʝʨ ʧʦʣʟʫʯʠʡ, ʠʟ ʧʦʜʦʨʦʞʥʠʢʦʚʳʭ ï ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ. ʀʟ ʩʝʤʝʡʩʪʚ 

ʦʩʦʢʦʚʳʝ ʠ ʨʦʛʦʟʦʚʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʤʳʰ ʣʝʩʥʦʡ ʠ ʨʦʛʦʟ ʜʣʠʥʥʦʣʠʩʪʳʡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʚʩʪʨʝʯʘʝʪʩʷ ʨʷʩʢʘ ʤʘʣʘʷ, ʩʧʠʨʦʛʠʨʘ 

ʥʠʪʯʘʪʘʷ, ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʟʝʣʸʥʳʝ ʚʦʜʦʨʦʩʣʠ: ʭʣʦʨʝʣʣʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʭʣʘʤʠʜʦ-

ʤʦʥʘʜʘ. ʇʦ ʙʝʨʝʛʫ ʚʦʜʦʝʤʘ ʠʟ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʬʦʨʤ ʧʨʦʠʟʨʘʩʪʘʝʪ ʠʚʘ ʙʝʣʘʷ, ʠʟ 

ʜʨʝʚʝʩʥʳʭ ʬʦʨʤ ï ʪʦʧʦʣʴ ʙʝʣʳʡ, ʦʙʘ ʨʘʩʪʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʀʚʦʚʳʝ. 

ʀʟʫʯʘʷ ʞʠʚʦʪʥʳʡ ʤʠʨ ʚʦʜʦʝʤʘ, ʚʳʷʩʥʠʣʠ, ʯʪʦ ʠʟ ʢʣʘʩʩʘ ʅʘʩʝʢʦʤʳʝ ʚ 

ʚʦʜʦʝʤʝ ʚʩʪʨʝʯʘʶʪʩʷ: ʢʣʦʧ-ʛʣʘʜʳʰ, ʚʦʜʦʤʝʨʢʘ, ʞʫʢ-ʧʣʘʚʫʥʝʮ, ʤʘʡʩʢʠʡ ʞʫʢ, 

ʙʨʦʥʟʦʚʢʘ, ʢʦʤʘʨ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʝʛʦ ʣʠʯʠʥʢʘ ʤʦʪʳʣʴ. ʂʣʘʩʩ ɹʨʶʭʦʥʦʛʠʝ 

ʤʦʣʣʶʩʢʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʣʳʤ ʧʨʫʜʦʚʠʢʦʤ ʠ ʨʦʛʦʚʦʡ ʢʘʪʫʰʢʦʡ. ʀʟ ʢʣʘʩʩʘ ʨʳʙ 

ʚʩʪʨʝʯʘʶʪʩʷ: ʢʘʨʘʩʴ ʩʝʨʝʙʨʷʥʳʡ, ʦʢʫʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʩʘʟʘʥ ʦʙʳʢʥʦʚʝʥʥʳʡ. 

ʀʟ ʢʣʘʩʩʘ ʟʝʤʥʦʚʦʜʥʳʝ ʦʙʠʪʘʶʪ: ʣʷʛʫʰʢʘ ʧʨʫʜʦʚʘʷ ʠ ʞʘʙʘ ʟʝʣʝʥʘʷ. ʀʟ ʧʪʠʮ 

ʯʘʰʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʢʠʝ ʫʪʢʠ ʠ ʚʳʧʴ. ʀʟ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʚʦʜʦʝʤʝ 

ʞʠʚʫʪ ʦʥʜʘʪʨʘ ʠ ʚʦʜʷʥʘʷ ʢʨʳʩʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʜʦʸʤʘ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʙʦʛʘʪʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʯʠʩʪʦʪʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʫʜ ʂʘʮʘʧ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, ʯʪʦ ʩʶʜʘ ʯʘʩʪʦ ʧʨʠʝʟʞʘʶʪ ʦʪʜʳʭʘʶʱʠʝ, 

ʢʦʪʦʨʳʝ ʨʘʟʚʦʜʷʪ ʢʦʩʪʨʳ ʥʘ ʙʝʨʝʛʫ ʧʨʫʜʘ, ʦʩʪʘʚʣʷʶʪ ʧʦʩʣʝ ʩʝʙʷ ʤʫʩʦʨ, 

ʩʨʳʚʘʶʪ ʮʚʝʪʳ ʠ ʚʳʪʘʧʪʳʚʘʶʪ ʪʨʘʚʫ, ʤʦʶʪ ʩʚʦʠ ʤʘʰʠʥʳ ʚʦʟʣʝ ʧʨʫʜʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʣʦʚʣʷ ʨʳʙʳ ʚ ʧʨʫʜʫ ʧʨʠʚʦʜʠʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʜʦʝʤʘ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʘ 1 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʫʜʘ ʚ 2018 ʛʦʜʫ 

ʇʨʠʟʥʘʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʆʮʝʥʢʘ ʚ ʙʘʣʣʘʭ (ʦʪ 0 ʜʦ 10) 

ʆʙʠʣʠʝ ʥʘʥʦʩʦʚ ʥʘ ʜʥʝ 1 

ʉʚʘʣʢʠ ʦʪʙʨʦʩʦʚ ʥʘ ʙʝʨʝʛʫ 7 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

ʇʨʠʟʥʘʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʆʮʝʥʢʘ ʚ ʙʘʣʣʘʭ (ʦʪ 0 ʜʦ 10) 

ʅʘʣʠʯʠʝ ʢʦʩʪʨʠʱ 6 

ʉʪʠʭʠʡʥʦ ʚʦʟʥʠʢʰʠʝ ʧʣʷʞʠ 2 

ʄʝʩʪʘ ʜʣʷ ʚʦʜʦʧʦʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 0 

ʈʘʜʫʞʥʳʝ ʠ ʤʘʩʣʷʥʳʝ ʧʷʪʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 0 

ʅʘʣʠʯʠʝ ʘʟʦʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʘ ʩʯʸʪ ʩʣʠʚʘ 

ʫʜʦʙʨʝʥʠʡ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ 

1 

ʅʘʣʠʯʠʝ ʩʠʥʝ ï ʟʝʣʸʥʳʭ ʚʦʜʦʨʦʩʣʝʡ  

(ʮʚʝʪʝʥʠʝ ʚʦʜʳ) 

5 

ʅʘʣʠʯʠʝ ʨʷʩʢʠ ʚ ʚʦʜʝ 3 

ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʙʝʨʝʛʫ 

(ʚʳʪʘʧʪʳʚʘʥʠʝ, ʧʦʣʦʤʢʠ ʙʦʣʴʰʝ 50%) 

5 

ʀʪʦʛʦ: 30 ʙʘʣʣʦʚ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʥʘʤʠ ʪʘʙʣʠʮʳ 1, ʧʦ ʩʪʝʧʝʥʠ 

ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʚʦʜʦʸʤʫ ʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʩʨʝʜʥʶʶ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 30 ʙʘʣʣʘʤ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ, ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʫʜʘ ʂʘʮʘʧ ʧʦ ʢʘʞʜʦʤʫ ʠʟ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʦʝʤ ʠ ʧʨʠʣʝʛʘʶʱʘʷ ʢ 

ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʷ ʧʨʠʛʦʜʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʦʥʳ ʦʪʜʳʭʘ. ʂʣʠʤʘʪ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʢʘʢ ʫʤʝʨʝʥʥʦ ʢʦʤʬʦʨʪʥʳʡ (ʪʘʙʣ.2). ɺʦʜʦʝʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʛʦʜʝʥ ʜʣʷ 

ʢʫʧʘʣʴʥʦ-ʧʣʷʞʥʦʛʦ ʦʪʜʳʭʘ, ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʩʝʤʝʡʥʦʛʦ ʪʫʨʠʟʤʘ, ʩʧʦʨʪʠʚʥʦʛʦ 

ʪʫʨʠʟʤʘ, ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʦʭʦʪʳ ʠ ʨʳʙʘʣʢʠ. 

ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʜʦʝʤ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ 

ʪʨʝʙʫʝʪ ʝʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘ ʪʝʨʨʠʪʦʨʠʡ ʧʨʫʜʘ ʩʣʝʜʠʪ 

ʇʦʜʛʦʨʝʥʩʢʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘ. ɹʳʣʘ ʚʳʨʫʙʣʝʥʘ ʠ ʫʙʨʘʥʘ ʧʦʨʦʩʣʴ, ʩʦʙʨʘʥ 

ʤʫʩʦʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʷʞʘ ʠ ʚ ʩʦʩʥʦʚʦʤ ʣʝʩʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚʦʟʣʝ ʧʨʫʜʘ, 

ʟʘʚʝʟʝʥ ʧʝʩʦʢ. 

ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʸʤʘ ʂʘʮʘʧ 

ʌʘʢʪʦʨ ʆʮʝʥʢʘ ʚ ʙʘʣʣʘʭ (ʦʪ 0 ʜʦ 3) 

ʈʝʣʴʝʬ 3 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ 3 

ʇʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 3 

ʂʣʠʤʘʪ 2 

ɻʠʜʨʦʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ 2 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʧʘʤʷʪʥʠʢʦʚ: 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 2 

ʂʦʤʤʫʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 1 

ʊʦʨʛʦʚʣʷ ʠ ʙʳʪʦʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 0 

ʄʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʠʪʘʥʠʷ 0 

ʀʪʦʛʦ: 16 ʙʘʣʣʦʚ 
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ɺʳʚʦʜ:  
1. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʦʜʳ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʠ ʧʨʠʛʦʜʥʦ ʜʣʷ ʢʫʧʘʥʠʷ.  

2. ʇʨʠʙʨʝʞʥʘʷ ʟʦʥʘ ʠʤʝʝʪ ʙʦʛʘʪʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʦʩʪʘʚ ʨʘʟʣʠʯʥʳʭ 

ʩʝʤʝʡʩʪʚ. ʆʩʥʦʚʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʩʝʤʝʡʩʪʚʘ ʘʩʪʨʦʚʳʝ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʢ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ. 

3. ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʫʜʘ ʧʦʢʘʟʘʣ ʝʛʦ ʩʨʝʜʥʠʡ ʧʦʪʝʥʮʠʘʣ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʦʥʳ ʦʪʜʳʭʘ. 

4. ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʷ ʚʦʜʦʸʤʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʢʘʢ ʫʤʝʨʝʥʥʦ ʩʨʝʜʥʠʡ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ɺʃʀʗʅʀʗ  

ʆʂʀʉʃɽʅʅʆɻʆ ɼɽʂʉʊʈɸʅɸ ʅɸ ʌɽʅʆʊʀʇ ʄ1  

ʀ ʄ2ɸ-ɸʂʊʀɺʀʈʆɺɸʅʅʓʍ ʄɸʂʈʆʌɸɻʆɺ ʃʀʅʀʀ PMJ2R 

THE RESEARCH OF THE EFFECT  

OF OXIDIZED DEXTRAN ON THE PHENOTYPE OF M1  

AND M2A-ACTIVATED PMJ2R MACROPHAGES  

 

ɸʥʥʦʪʘʮʠʷ: ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʜʝʢʩʪʨʘʥʘ ʥʘ ʧʦʣʷʨʠʟʘʮʠʶ ʠʤʤʦʨʪʘʣʠʟʦʚʘʥʥʳʭ ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ 

ʤʘʢʨʦʬʘʛʦʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʣʠʥʠʠ PMJ2R. ʇʦ ʜʘʥʥʳʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʬʣʫʦ-

ʨʦʤʝʪʨʠʠ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʘʛʦʮʠʪʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ 

ʢʣʝʪʦʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʩʠʣʝʥʠʝ ʬʘʛʦʮʠʪʦʟʘ ʚ ʄ1 ʠ ʄ2 ʢʣʝʪʢʘʭ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʪʝʨʤʠʥʘʥʪ ʄ2 ʤʘʢʨʦʬʘʛʦʚ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʜʝʢʩʪʨʘʥ. 

Abstract:  this study analyzes the effect of different dextran concentrations on 

the polarization of immortalized peritoneal the PMJ2R culture line macrophages. 

According to the results of flow cytofluorometry and the measurement of intensity of 

phagocytic activity in cells, it has found a growth of phagocytosis in M1 and M2 cells 

and a decrease of surface determinants of M2a macrophages in a culture medium 

containing dextran. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʢʨʦʬʘʛʠ, ʜʝʢʩʪʨʘʥ, ʘʢʪʠʚʘʮʠʷ, ʬʘʛʦʮʠʪʦʟ, ʧʨʦʪʦʯʥʘʷ 

ʮʠʪʦʤʝʪʨʠʷ. 

Keywords: macrophages, dextran, activation, phagocytosis, flow cytometry. 
 

ɺʚʝʜʝʥʠʝ 

ɼʝʢʩʪʨʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʠʤʝʨ ʛʣʶʢʦʟʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Ŭ-1,6-

ʩʚʷʟʘʥʥʳʭ ʦʩʪʘʪʢʦʚ. ɼʘʥʥʘʷ ʤʦʣʝʢʫʣʘ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʚ 

ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʠʪʝʣʷ ʧʣʘʟʤʳ ʢʨʦʚʠ. ʍʠʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʙʠʦʠʥʝʨʪʥʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʥʘ ʙʘʟʝ ʜʝʢʩʪʨʘʥʘ ʢʦʥʲʶʛʘʪʳ ʜʣʷ 

ʪʘʨʛʝʪʥʦʡ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ [1]. ʊʘʢʞʝ ʧʘʨʘʣʣʝʣʴʥʦ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ 
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ʚʦʟʤʦʞʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʜʝʢʩʪʨʘʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʘʛʝʥʪʘʤʠ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ ʫʛʥʝʪʝʥʠʝ ʚʳʞʠʚʘʥʠʷ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʝʢʩʪʨʘʥʘ ʚ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʠʪʦ-

ʥʝʘʣʴʥʳʭ ʤʘʢʨʦʬʘʛʦʚ ʤʳʰʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ 

ʧʦʪʝʥʮʠʘʣʝ ʜʝʢʩʪʨʘʥʘ [2]. 

ʂʣʝʪʦʯʥʘʷ ʣʠʥʠʷ PMJ2-R, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʤʤʦʨʪʘʣʠʟʘʮʠʠ in 

vivo, ʩʦʭʨʘʥʠʣʘ ʤʥʦʛʠʝ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʤʘʢʨʦʬʘʛʦʚ. 

ʆʜʥʘʢʦ ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ ʦʙ ʦʪʣʠʯʠʷʭ ʢʫʣʴʪʫʨʳ PMJ2-R ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʠ ʢʣʝʪʦʢ ʥʘ ʚʚʝʜʝʥʠʝ ʜʝʢʩʪʨʘʥʘ. 

ʄʦʜʝʣʠ in vitro ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʡ ʤʘʢʨʦʬʘʛʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʦʮʝʩʩʘ ʟʘʭʚʘʪʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʯʘʩʪʠʮ ʠ ʤʦʣʝʢʫʣ ʣʝʢʘʨʩʪʚ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʤʘʢʨʦʬʘʛʠ ʩʧʦʩʦʙʥʳ ʢ ʟʘʭʚʘʪʫ ʜʝʢʩʪʨʘʥʘ ʩ ʧʦʤʦʱʴʶ ʢʣʘʪʨʠʥ-ʟʘʚʠʩʠʤʦʛʦ 

ʵʥʜʦʮʠʪʦʟʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʮʝʧʪʦʨʦʚ ʩʝʤʝʡʩʪʚʘ DC-SIGN ʠ ʤʘʥʥʦʟʥʦʛʦ ʨʝʮʝʧ-

ʪʦʨʘ [3]. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʢʩʪʨʘʥ ʚ 

ʢʘʯʝʩʪʚʝ ʤʦʣʝʢʫʣʳ-ʥʦʩʠʪʝʣʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʘʢʨʦʬʘʛʠ ʚ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʠ ʪʝʨʘʧʠʠ [4]. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪ-

ʨʘʮʠʡ ʜʝʢʩʪʨʘʥʘ ʤʘʩʩʦʡ 60ʢɼʘ ʥʘ ʬʘʛʦʮʠʪʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʬʝʥʦʪʠʧ 

ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʤʘʢʨʦʬʘʛʦʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʣʠʥʠʠ PMJ2-R. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʠ ʘʢʪʠʚʘʮʠʷ ʢʣʝʪʦʢ 

ʂʣʝʪʦʯʥʘʷ ʣʠʥʠʷ ʤʳʰʠʥʳʭ ʤʘʢʨʦʬʘʛʦʚ PMJ2-R (ATCC CRL2458 Ê) 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʘʩʴ ʚ ʩʨʝʜʝ RPMI 1640 ʩ ʜʦʙʘʚʣʝʥʠʝʤ 10% ʬʝʪʘʣʴʥʦʡ ʙʳʯʴʝʡ 

ʩʳʚʦʨʦʪʢʠ, 1% ʨʘʩʪʚʦʨʘ ʘʥʪʠʙʠʦʪʠʢʦʚ-ʘʥʪʠʤʠʢʦʪʠʢʘ, 1% L-ʘʣʘʥʠʣ-L-

ʛʣʫʪʘʤʠʥʘ ʠ 50 ʥʄ b-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʘ. ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʢʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 

ʧʦʣʥʦʡ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʚ ʣʫʥʢʘʭ 6-ʣʫʥʦʯʥʦʛʦ ʧʣʘʥʰʝʪʘ ʚ ʪʝʯʝʥʠʝ 24 ʯ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ: LPS (100 ʥʛ/ʤʣ) ʠ IFNɔ (20 ʥʛ/ʤʣ) ʜʣʷ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ; ʀʃ-4 (20 ʥʛ/ʤʣ) ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ; ʠ ʦʢʠʩʣʝʥʥʳʡ 

ʜʝʢʩʪʨʘʥ ʚ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (2,5 ʤʛ/ʤʣ, 0,25 ʤʛ/ʤʣ). 

ʇʨʦʪʦʯʥʘʷ ʮʠʪʦʬʣʫʦʨʦʤʝʪʨʠʷ 

ʉʦʩʪʦʷʥʠʝ ʘʢʪʠʚʘʮʠʠ ʦʪʩʣʝʞʠʚʘʣʠ ʧʦ ʘʥʪʠʛʝʥʘʤ-ʤʘʨʢʝʨʘʤ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʣʝʪʦʢ ʩ ʧʦʤʦʱʴʶ FITC-ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʭ ʘʥʪʠʪʝʣ ʢ CD80 (Bio-Rad, Serotec-

MCA24 62F, ʉʐɸ) ʠʣʠ PE-ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʭ ʘʥʪʠʪʝʣ ʢ CD206 (Bio-Rad, 

Serotec-MCA22 35PE, ʉʐɸ). ɼʣʷ ʵʪʦʛʦ ʦʩʘʜʦʢ ʢʣʝʪʦʢ, ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ 4% 

ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʠʥʘ, ʧʦʤʝʱʘʣʠ ʚ 1% ʨʘʩʪʚʦʨ BSA ʚ PBS ʩ ʘʥʪʠʪʝʣʘʤʠ, 

ʠʥʢʫʙʠʨʦʚʘʣʠ 30 ʤʠʥʫʪ. ɿʘʪʝʤ ʢʣʝʪʢʠ ʦʪʤʳʚʘʣʠ ʦʪ ʠʟʙʳʪʢʘ ʘʥʪʠʪʝʣ ʠ ʠʟʤʝʨʷʣʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʥʘ ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʝ ZE5 (Bio-Rad, 

ʉʐɸ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʎʂʇ ñʇʨʦʪʝʦʤ ʯʝʣʦʚʝʢʘò). 

ʆʮʝʥʢʘ ʬʘʛʦʮʠʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʢʠ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʧʦʣʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 

FITC-ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʝ ʛʨʘʥʫʣʳ ʟʠʤʦʟʘʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 1 ʤʛ/ʤʣ. ʇʦʩʣʝ ʜʚʫʭ 

ʯʘʩʦʚ ʠʥʢʫʙʘʮʠʠ ʢʣʝʪʢʠ ʦʪʤʳʚʘʣʠ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 4% ʬʦʨʤʘʣʠʥʝ. 

ʌʦʪʦʛʨʘʬʠʠ ʧʦʣʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ ZOE Fluorescent Cell Imager 

(Bio-Rad, ʉʐɸ). ʀʟʦʙʨʘʞʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ CellProfiler. 
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ʈʝʟʫʣʴʪʘʪʳ 

ɸʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʘʢʨʦʬʘʛʘʣʴʥʳʭ ʤʘʨʢʝʨʦʚ ʘʢʪʠʚʘʮʠʠ ʚʳʷʚʠʣ ʨʷʜ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʝʪʦʢ ʢʫʣʴʪʫʨʳ PMJ2-R. ɺ ʮʝʣʦʤ ʵʢʩʧʨʝʩʩʠʷ ʢʦ-ʩʪʠʤʫʣʠʨʫʶʱʝʡ 

ʤʦʣʝʢʫʣʳ CD80 ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʠ ʧʨʠ ʄ1-ʘʢʪʠʚʘʮʠʠ, ʥʠ 

ʧʨʠ ʄ2-ʘʢʪʠʚʘʮʠʠ. ɼʣʷ ʤʘʥʥʦʟʥʦʛʦ ʨʝʮʝʧʪʦʨʘ CD206 ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ 

ʵʢʩʧʨʝʩʩʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʨʠ ʄ1-ʘʢʪʠʚʘʮʠʠ, ʘ ʧʨʠ ʄ2-

ʘʢʪʠʚʘʮʠʠ ʵʢʩʧʨʝʩʩʠʷ CD206 ʥʘʦʙʦʨʦʪ ʙʳʣʘ ʥʝʤʥʦʛʦ ʥʠʞʝ. 

ɼʦʙʘʚʣʝʥʠʝ ʜʝʢʩʪʨʘʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʘʢʪʠʚʘʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ 

ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʩʨʝʜʫ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʤʦʤʫ ʩʥʠʞʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ CD206 ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠ ʢʣʝʪʦʢ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʧʫʪʠ. ɼʠʥʘʤʠʢʘ ʵʢʩʧʨʝʩʩʠʠ ʜʘʥʥʦʛʦ ʤʘʨʢʝʨʘ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʤʘʢʨʦʬʘʛʘʭ ʠʤʝʣʘ ʩʭʦʞʠʡ ʭʘʨʘʢʪʝʨ: ʚʦʟʜʝʡʩʪʚʠʝ ʜʝʢʩʪʨʘʥʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 2,5 ʤʛ/ʤʣ ʧʨʠʚʦʜʠʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ CD206. 

ʕʢʩʧʨʝʩʩʠʷ CD80 ʦʩʪʘʚʘʣʘʩʴ ʩʪʘʙʠʣʴʥʦʡ ʠ ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʥʪʨʦʣʷ 

ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʢʦʤʙʠʥʘʮʠʷʭ ʩ ʜʝʢʩʪʨʘʥʦʤ. ɹʳʣʠ ʦʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʢʩʪʨʘʥʘ ʚʦ ʚʨʝʤʷ ʄ2 ʘʢʪʠʚʘʮʠʠ ʢʣʝʪʦʢ ʠ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ ʢʦʥʪʨʦʣʝ. 

ɿʥʘʯʝʥʠʷ ʬʘʛʦʮʠʪʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʤʘʢʨʦʬʘʛʘʣʴʥʳʭ ʢʣʝʪʦʢ ʥʘʧʨʷʤʫʶ 

ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ. ʅʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʦʛʣʦʱʝʥʠʶ ʛʨʘʥʫʣ ʦʙʣʘʜʘʶʪ ʢʣʘʩʩʠʯʝʩʢʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ. ʇʨʠ ʵʪʦʤ ʫ ʘʣʴʪʝʨʥʘʪʠʚʥʦ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ PMJ2-R 

ʤʘʢʨʦʬʘʛʦʚ, ʥʘʦʙʦʨʦʪ, ʵʪʘ ʬʫʥʢʮʠʷ ʚʳʨʘʞʝʥʘ ʩʣʘʙʝʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʘʛʦʮʠʪʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ M2-ʤʘʢʨʦʬʘʛʦʚ 

ʤʦʜʫʣʠʨʦʚʘʣʘʩʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʝʢʩʪʨʘʥʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʣʘ ʜʦ 

ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʚʳʰʝ. ʇʦʭʦʞʘʷ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʠ ʫ ʄ1-

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʠʢ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʭʦʜʠʣʩʷ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ 2,5 ʤʛ/ʤʣ ʜʝʢʩʪʨʘʥʘ ʚ ʩʨʝʜʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʝʨʠʪʦʥʝʘʣʴʥʳʝ ʤʘʢʨʦʬʘʛʠ 

ʠʤʤʦʨʪʘʣʠʟʦʚʘʥʥʦʡ ʢʫʣʴʪʫʨʳ PMJ2-R ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʜʦʙʘʚʣʝʥʠʝ 

ʜʝʢʩʪʨʘʥʘ ʚ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʩʨʝʜʫ. ʉ ʧʦʤʦʱʴʶ ʜʝʢʩʪʨʘʥʘ ʤʦʞʥʦ ʚʣʠʷʪʴ ʥʘ 

ʬʘʛʦʮʠʪʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ï ʠʭ ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʨʫ-

ʤʝʥʪ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʩʚʦʶ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʫʶ ʨʦʣʴ in 

vivo. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʢʩʪʨʘʥʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 2,5 

ʤʛ/ʤʣ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʠ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʬʘʛʦʮʠʪʦʟ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʤʘʢʨʦʬʘʛʦʚ. ʇʨʠ ʵʪʦʤ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʢʣʝʪʢʠ ʦʩʪʘʶʪʩʷ 

ʩʪʘʙʠʣʴʥʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʌʎʇ çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʥʘ 2014-2020 ʛʦʜʳè (ʩʦʛʣʘʰʝʥʠʝ No14.616.21.0094, 

ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʝʢʪʘ RFMEFI61618X0094). 
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DIAGNOSIS AND INCIDENCE  TARTAR  

PURE-BRED DOGS IN URBAN POPULATION  

 

ɸʥʥʦʪʘʮʠʷ: ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʠʥʮʠʜʝʥʪʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʟʫʙʥʦʛʦ 

ʢʘʤʥʷ ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʦʙʘʢ ʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʠʥʮʠʜʝʥʪ-

ʥʦʩʪʴ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ ʩʦʙʘʢ ʧʦʨʦʜʳ ʯʠʭʫʘʭʫʘ, ʢʦʢʝʨ-ʩʧʘʥʠʝʣʴ ʠ ʰʧʠʮ. 

Abstract:  conducted an analysis of diagnosis and incidence tartar pure-bred 

dogs. The highest incidence is recorded in chihuahua, cocker spaniel, spitz dogs. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʙʘʢʠ, ʟʫʙʥʦʡ ʢʘʤʝʥʴ, ʠʥʮʠʜʝʥʪʥʦʩʪʴ, ʧʦʨʦʜʘ. 

Keywords: dogs, tartar, incidence, breed. 

 

ʉʦʩʪʦʷʥʠʝ ʟʫʙʦʚ ʦʯʝʥʴ ʚʘʞʥʦ ʚ ʦʙʱʝʡ ʢʘʨʪʠʥʝ ʟʜʦʨʦʚʴʷ ʩʦʙʘʢʠ, ʠʤʝʥʥʦ 

ʟʫʙʳ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʧʠʪʘʥʠʷ, ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ ʠ ʟʘʱʠʪʳ 

ʞʠʚʦʪʥʦʛʦ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, ʩ ʧʨʦʙʣʝʤʦʡ ʧʦʷʚʣʝʥʠʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʦʢʦʣʦ 75% ʚʣʘʜʝʣʴʮʝʚ ʞʠʚʦʪʥʳʭ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʧʦʷʚʣʝʥʠʝ ʟʫʙʥʦʛʦ ʢʘʤʥʷ, ʢʦʪʦʨʳʡ ʩʠʣʴʥʦ ʚʨʝʜʠʪ ʟʜʦʨʦʚʴʶ ʞʠʚʦʪʥʦʛʦ: 

ʧʠʪʦʤʝʮ ʤʦʞʝʪ ʣʠʰʠʪʴʩʷ ʟʫʙʦʚ, ʯʪʦ ʧʦʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʧʨʦʙʣʝʤʳ ʩ ʧʠʱʝʚʘʨʝ-

ʥʠʝʤ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʪʨʫʜʥʦʩʪʝʡ [1, ʩ. 188]. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʦʩʪʦʚʝʨʥʳʝ 
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ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʮʠʜʝʥʪʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʦʪʜʝʣʴʥʳʭ 

ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʦʩʦʙʝʡ ʩʦʙʘʢ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʦʩʯʠʪʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʯʠʩʪʦʧʦʨʦʜʥʳʭ 

ʩʦʙʘʢ ʟʫʙʥʳʤ ʢʘʤʥʝʤ. 

ʈʘʙʦʪʫ ʚʳʧʦʣʥʷʣʠ ʥʘ ʢʘʬʝʜʨʝ ʭʠʨʫʨʛʠʠ ʠ ʪʝʨʘʧʠʠ ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ 

ɻʉʍɸ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʮʠʜʝʥʪʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʟʫʙʥʦʛʦ ʢʘʤʥʷ 

ʫ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʩʦʙʘʢ, ʜʦʢʫʤʝʥʪʳ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʫʯʸʪʘ ʟʘ 2019 ʢʘʣʝʥʜʘʨʥʳʡ 

ʛʦʜ ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢ ʛʦʨʦʜʘ ʂʫʨʩʢʘ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɼʝʪʘʣʠʟʘʮʠʷ ʠʥʮʠʜʝʥʪʥʦʩʪʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʧʦʨʦʜ ʩʦʙʘʢ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ, ʯʪʦ ʠʟ 1120 ʛʦʣʦʚ 

ʟʘʙʦʣʝʚʰʠʭ ʟʘ 2019 ʛʦʜ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʘʥʘʣʠʟʠʨʫʝʤʦʤʫ ʚʠʜʫ ʧʘʪʦʣʦʛʠʠ 

ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʘʢʠʭ ʧʦʨʦʜ ʢʘʢ ʯʠʭʫʘʭʫʘ, 

ʢʦʢʝʨ-ʩʧʘʥʠʝʣʴ ʠ ʰʧʠʮ ʨʘʚʥʷʣʠʩʴ. ʊʘʢ ʠʥʮʠʜʝʥʪʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʧʦʨʦʜʳ ʯʠʭʫʘʭʫʘ ʨʘʚʥʷʣʘʩʴ 15,89% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʟʘʙʦʣʝʚʰʠʭ 

ʞʠʚʦʪʥʳʭ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠ ʧʨʝʚʳʰʘʣʘ ʘʥʘʣʦʛʠʯʥʳʝ ʮʠʬʨʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ 

ʢʦʢʝʨ-ʩʧʘʥʠʝʣʝʡ ʥʘ 1,43%, ʫ ʰʧʠʮʝʚ ʥʘ 2,86%, ʫ ʢʘʨʣʠʢʦʚʳʭ ʧʠʥʯʝʨʦʚ ʥʘ 2,95%, 

ʫ ʪʦʡ ʧʫʜʝʣʝʡ ʥʘ 3,75%, ʫ ʨʫʩʩʢʠʭ ʪʦʡ-ʪʝʨʴʝʨʦʚ ʥʘ 4,11%, ʫ ʡʦʨʢʰʠʨʩʢʠʭ 

ʪʝʨʴʝʨʦʚ ʥʘ 5,09%, ʫ ʥʝʤʝʮʢʠʭ ʦʚʯʘʨʦʢ ʥʘ 6,97%. 

ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʟʫʙʥʦʛʦ ʢʘʤʥʷ ʫ ʢʦʢʝʨ ʩʧʘʥʠʝʣʝʡ, ʩʦʛʣʘʩʥʦ 

ʧʦʣʫʯʝʥʥʳʤ ʩʚʝʜʝʥʠʷʤ ʨʘʚʥʷʣʘʩʴ 14,46% ʠ ʙʳʣʘ ʚʳʰʝ ʯʝʤ ʫ ʰʧʠʮʝʚ ʥʘ 1,45%, 

ʯʝʤ ʫ ʢʘʨʣʠʢʦʚʳʭ ʧʠʥʯʝʨʦʚ ʥʘ 1,52%, ʯʝʤ ʫ ʪʦʡ ʧʫʜʝʣʝʡ ʥʘ 2,32%, ʯʝʤ ʫ 

ʨʫʩʩʢʠʭ ʪʦʡ-ʪʝʨʴʝʨʦʚ ʥʘ 2,68%, ʯʝʤ ʫ ʡʦʨʢʰʠʨʩʢʠʭ ʪʝʨʴʝʨʦʚ ʥʘ 3,66%, ʯʝʤ ʫ 

ʥʝʤʝʮʢʠʭ ʦʚʯʘʨʦʢ ʥʘ 5,54%. 

ʋ ʰʧʠʮʝʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʫʙʥʳʤ ʢʘʤʥʝʤ ʨʘʚʥʷʣʘʩʴ 13,03% ʠ ʧʨʝʚʳʰʘʣʘ 

ʘʥʘʣʦʛʠʯʥʳʝ ʮʠʬʨʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʫ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʰʠʭ 

ʧʘʮʠʝʥʪʦʚ ʞʠʚʦʪʥʳʭ-ʘʥʘʣʦʛʦʚ ʪʘʢʠʭ ʧʦʨʦʜ ʢʘʢ: ʢʘʨʣʠʢʦʚʳʡ ʧʠʥʯʝʨ ʥʘ 0,09%, 

ʪʦʡ ʧʫʜʝʣʴ ʥʘ 0,89%, ʨʫʩʩʢʠʡ ʪʦʡ-ʪʝʨʴʝʨ ʥʘ 1,25%, ʡʦʨʢʰʠʨʩʢʠʡ ʪʝʨʴʝʨ ʥʘ 

2.23%, ʥʝʤʝʮʢʘʷ ʦʚʯʘʨʢʘ ʥʘ 4,11%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ENVIRONMENTAL PROBLEMS IN UFA  
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʚ ʋʬʝ. ɸʚʪʦʨʳ ʧʨʝʜʣʦʞʠʣʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʚʘʞʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. 

Abstract:  the article considers the environmental problems which we face in 

Ufa. The authors proposed some solutions to cope with very important environmental 

problems. 
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ʨʠʷʪʠʷ, ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʪʭʦʜʳ. 

Keywords: environmental problems in Ufa, industrial enterprises, harmful 

substances, waste products. 
 

The problems of environmental safety in Ufa are known to many people 

because the environmental situation in almost all Russian industrial cities is similar. 

Ufa has concentrated a multi-industrial production structure, oversaturated with 

technogenic and dangerous objects. The largest industrial enterprises of chemistry 

and petrochemistry, energy and mechanical engineering, construction complex and a 

number of other branches are located on the territory of urban lands [1]. 

Within the last three years, Ufa has not been included in the list of 

environmentally adverse cities, but it has not moved far from this list. The 

aggravation of the environmental situation in Ufa fell at the end of the 80's and at the 

beginning of the 90's of the last century. Therefore, the government of the USSR 

adopted the resolution No. 556, known to citizens, and closed a number of "dirty" 

productions [4]. 

In connection with the socio-political events of the 90s, the issues of resolving 

environmental problems and improving the environment were eventually transferred 

to the "shoulders" of the Republic and the city. The burden is rather heavy. However, 

the city continues to implement environmental measures with the involvement of 

budget funds and enterprises. 

The economy of Ufa today has a trend of sustainable development. However, 

the rate of environmental pollution is also increasing. 

It should be noted that total emission of harmful substances by nature users is 

339.7 thousand tons per year. Treatment facilities do not allow to reduce the level of 
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high and extremely high pollution of water bodies. Every year more than half of the 

total amount of waste water in the Republic is discharged into water bodies. 

Treatment facilities built more than 30 years ago require modernization and 

introduction of new cleaning technologies. 180 thousand tons of non-reclaimed 

sludge have been accumulated. The sewage system is the main source of water 

pollution through which 152.18 million tons of polluted water are discharged. 

The problem of waste water treatment can be solved by reconstructing and 

expanding the third stage of urban sewage facilities with the financial support of 

Federal authorities. The construction of the facility has been carried out since 1990 

and now it has been almost stopped [5]. 

Every year more than 200 thousand tons of waste are stored on the territory of 

Ufa enterprises and more than 300 thousand tons are exported to the city dump. Only 

a small part of the waste is disposed of and recycled and then used as secondary 

materials. But the problem of final dumping and disposal of household and industrial 

waste of the city remains tense. In this situation, a city of millions needs a plant for 

processing solid household and industrial waste with modern and advanced 

technologies that meet the requirements of environmental legislation. It should be 

noted that some material and its decomposition time is different [2]. 

About 90% of the waste in Ufa is still buried. But landfills in Ufa are filling up 

quickly and fear of groundwater contamination makes them undesirable neighbours. 

This practice has forced people in many localities of the Republic to stop drinking 

water from wells. 

Even a simple waste disposal is an expensive undertaking. From 1980 to 1987 

the cost of dumping waste in Ufa increased from 20 to 90 dollars per 1 ton. The trend 

towards higher prices is still essential today. 

In densely populated areas the method of waste disposal requiring too large 

areas and contributing to the contamination of groundwater was changed into another 

one, the so-called incineration. 

The most populous and important cities soon introduced some experimental 

furnaces. The heat generated by burning garbage was used to generate electricity, but 

not all of these projects were able to justify the cost. High costs would be appropriate 

when there would be no cheap method of disposal. Many cities that have used these 

stoves for some time soon abandoned them due to the deterioration of air composition. 

Waste disposal remains one of the most popular methods of solving this problem. 

The most promising way to solve the problem is to recycle urban waste. The 

following main areas of processing have been developed: organic mass is used to 

produce fertilizers, textile and paper waste is used to produce new paper and scrap 

metal is sent to remelting. The main problem in recycling is the process of sorting 

garbage and the development of technological processes of processing. 

The economic feasibility of the waste treatment method depends on the cost of 

alternative methods of disposal, the position on the market of recyclables and the cost 

of their processing. For many years waste management has been hampered by the 

perception that any business should be profitable. But it was forgotten that recycling, 

compared to burial and incineration, is the most effective way to solve the problem of 

waste as it requires less government subsidies. In addition it allows you to save 

energy and protect the environment. 
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More than 50% of atmospheric air pollution in the city of Ufa is caused by 

vehicles. Today, traffic jams are a constant phenomenon during peak hours. What 

should we do to solve this problem? First, Ufa is packed with traffic lights. In front of 

each traffic light there are dozens of cars and gas emissions are increasing in several 

times. It should be noted that there are no traffic lights on Salavat Yulaev Avenue, so 

there are less emissions into the atmosphere, although the traffic is busy. Software 

control of the traffic light network in the city does not even exist, while the roads of 

the capital of the Republic are everywhere equipped with cameras which record 

various violations. Today, there is almost no state control in this area. Previously, 

there was a state fuel inspection, but today it has been liquidated. It is necessary to 

exclude the transit traffic flow from the city and redirect it along bypass roads. We 

also need to replace minibuses with trams [6]. 

Another urgent problem of the city is the landfill of solid waste near the village 

of Starye Cherkassy. Today it is just a huge dump, where petrochemical and other 

types of waste were taken. It has been operated since the 60s. At present the height of 

the dump is 23 meters. This is a huge landfill that emits a huge amount of landfill gases 

like methane and other related compounds that citizens breathe when the wind blows 

from the landfill. This landfill sometimes ignites and as a result there is a huge release 

of dioxins, as the main content of garbage in the landfill is plastic. All these plastic 

bags and other polymer materials emit extremely toxic substances in the process of 

burning. The most dangerous ones in the world are dioxides. Now the project of 

reconstruction of the dump is being prepared, but it has not been solved yet [3]. 

Some smog over the city is a constant phenomenon for Ufa. It takes more than 

200 days a year according to natural and climatic conditions. Rospotrebnadzor has 

recently recorded an excess of chemical substances in the city, exceeding up to one 

and a half to two dozen MPC. This problem needs to be solved. First, the regulation 

of reducing emissions to the atmosphere in adverse weather conditions, which was 

approved by the government of Bashkiria, should be reconsidered as a clear legal 

mechanism for liability, and second, it is necessary to remove harmful enterprises 

from the city. 
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ANALYSIS OF THE USE OF DIGITAL STRATEGIES  

IN THE PROMOTION OF ONLINE PUBLICATION çLIFE.RUè 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠ-

ʞʝʥʠʷ ʠʟʜʘʥʠʷ. ɸʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʟʜʘʥʠʷ ʠ 

ʦʧʨʝʜʝʣʝʥʦ ʫʩʣʦʚʠʷʤʠ ʧʣʘʥʘ ʧʨʦʜʚʠʞʝʥʠʷ. 

Abstract:  the article discusses the use of tools to promote the publication. The 

authors came to the conclusion that the use of tools may be limited by certain criteria 

for the functioning of the publication and determined by the conditions of the 

promotion plan. 
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ɺ 2020 ʛʦʜʫ ʚʝʩʴ ʤʠʨ ʦʩʦʟʥʘʣ ʚʘʞʥʦʩʪʴ ʥʘʚʳʢʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ digital-

ʤʘʨʢʝʪʠʥʛʘ, ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʢʦʤʧʘʥʠʠ ʠ ʝʸ ʧʨʦʜʫʢʪʘ ʚ ʧʨʠʚʣʝʯʝʥʠʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʥʥʦ digital-ʤʘʨʢʝʪʠʥʛ 

ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʤʘʨʢʝʪʠʥʛʝ. 
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ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʠʟʫʯʠʣʠ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦʟʚʦʣʠʣ ʥʘʤ ʚʳʷʚʠʪʴ ʚʦʟʨʦʩʰʠʡ 

ʠʥʪʝʨʝʩ ʫʯʸʥʳʭ (ɺʦʨʦʰʠʣʦʚ ɺ.ɺ., ʂʠʨʠʷ ʀ., ɿʘʩʫʨʩʢʠʡ ʗ.ʅ., ʊʠʭʦʥʦʚʘ ɻ.ʇ., 

ɻʨʘʙʝʣʴʥʠʢʦʚʘ ɸ.ɸ.) ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ (ʅʘʟʘʨʦʚ ɸ., ɿʘʜʦʨʦʞʥʘʷ ɽ.ʂ., 

ʄʝʜʚʝʜʝʚʘ ɽ., ʏʝʨʝʰʥʝʚʘ ʖ.ɽ.) [3], [1]. ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʤʧʘʥʠʡ 

ʠ ʠʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ digital-ʤʘʨʢʝʪʠʥʛʘ. ʇʨʠ ʵʪʦʤ ʧʦʜ digital-ʩʪʨʘʪʝʛʠʝʡ 

ʧʦʥʠʤʘʝʪʩʷ çʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʪ ʢ ʫʟʥʘʚʘʝʤʦʩʪʠ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʠ ʙʨʝʥʜʘè [2]. ʊʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ, ʚ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʣʝʞʠʪ ʘʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ digital-ʩʪʨʘʪʝʛʠʡ ʧʨʠ 

ʧʨʦʜʚʠʞʝʥʠʠ ʦʥʣʘʡʥ-ʠʟʜʘʥʠʷ çLife.ruè. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʩ 

ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ (spywords.ru, parsesite.ru ʠ trends.google.com) ʧʦ ʩʙʦʨʫ 

ʜʘʥʥʳʭ ʚ ʉʝʪʠ. ʅʘʤ ʫʜʘʣʦʩʴ ʫʪʦʯʥʠʪʴ ʧʦʩʝʱʘʝʤʦʩʪʴ ʩʘʡʪʘ ʠʟʜʘʥʠʷ, ʜʠʥʘʤʠʢʫ 

ʧʦʧʫʣʷʨʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ SEO-ʦʧʪʠʤʠʟʘʮʠʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ 

ʧʨʠʤʝʥʝʥʠʷ digital-ʩʪʨʘʪʝʛʠʡ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʦʥʣʘʡʥ-ʠʟʜʘʥʠʷ çlife.ruè, ʩʦʩʪʘ-

ʚʠʣʠ ʧʣʘʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʦʚ: ʧʦʩʪʘʥʦʚʢʘ ʮʝʣʠ; ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʷ; ʚʳʙʦʨ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʚʠʞʝʥʠʷ; ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʢʘʥʘʣʦʚ ʧʨʦʜʚʠʞʝʥʠʷ; ʩʦʟʜʘʥʠʝ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ; 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʜʠʘʧʣʘʥʘ ʧʨʦʜʚʠʞʝʥʠʷ; ʠʟʫʯʝʥʠʝ ʘʥʘʣʠʪʠʢʠ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

[2], [4]. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ, ʢʘʢ ʥʘ ʦʜʥʦʛʦ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʨʠʪʝʨʠʝʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʜʝʡʩʪʚʫʶʱʝʡ 

ʧʘʨʘʜʠʛʤʳ (ʤʦʜʝʣʴ 4ʉ, ʨʠʩʫʥʦʢ 1) [5] ʠ ʥʘʧʨʘʚʣʝʥʦ ʦʥʦ ʥʘ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʡ 

ʤʘʨʢʝʪʠʥʛ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ, ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʜʠʘʣʦʛ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ, ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʧʨʦʚʦʜʠʪ ʦʙʷʟʘʪʝʣʴʥʳʡ 

ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʨʳʥʢʘ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ 

ʘʫʜʠʪʦʨʠʠ, ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʱʘʷ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʜʚʠʞʝʥʠʷ ʦʥʣʘʡʥ-

ʠʟʜʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʴ 4ʉ 

 

ʀʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʝ çLife.ruè ï ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 

18 ʘʧʨʝʣʷ 2016 ʛ. ʀʟʜʘʥʠʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʣʦʩʴ ʢʘʢ ʨʦʩʩʠʡʩʢʠʡ ʘʥʘʣʦʛ Buzzfeed, 

ʠ ʧʣʘʥʠʨʦʚʘʣʩʷ ʧʝʨʝʭʦʜ ʚ ʬʦʨʤʘʪ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. ʅʦʚʳʡ ʧʨʦʝʢʪ ʧʦʟʚʦʣʠʣ 

ʦʙʲʝʜʠʥʠʪʴ ʧʨʝʞʥʠʝ ʩʘʡʪʳ Lifenews ʠ Super, ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʣʝʢʘʥʘʣ Life ʠ 

ʨʘʜʠʦʩʪʘʥʮʠʶ çLife ɿʚʫʢè. ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʨʦ-

ʚʘʥʥʦʩʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ (ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʩʤʘʨʪʬʦʥʳ ʠ 

ʛʘʜʞʝʪʳ). ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʠʥʪʝʨʥʝʪ-

ʠʟʜʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 1. 

 

https://www.ovtr.ru/stati/4s-system-v-marketinge
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ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ digital-ʤʘʨʢʝʪʠʥʛʘ  

ʚ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʷ çLife.ruè 

 ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʦʜʚʠʞʝʥʠʷ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʠ 

 ̄ 1) ʈɽʂʃɸʄɸ 

ʀʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʝ çLife.ruè ï ʵʪʦ ʦʛʨʦʤʥʳʡ ʦʭʚʘʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʪʘʨʛʝʪʠʨʦʚʘʥʠʷ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʨʘʟʤʝʱʝʥʠʷ ʨʝʢʣʘʤʳ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ʙʨʝʥʜʘ, ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʭʚʘʪʘ 

ʘʫʜʠʪʦʨʠʠ ʠ ʚʳʩʦʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ CTR. 

1 Web-ʩʘʡʪ ʢʦʤʧʘʥʠʠ  https://life.ru/ 

2 ɹʘʥʥʝʨʳ, ʪʝʢʩʪ ʀʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʝ çLife.ruè ʨʘʟʤʝʱʘʝʪ 

ʙʘʥʥʝʨʳ ʩ ʥʘʪʠʚʥʦʡ ʨʝʢʣʘʤʦʡ (ʧʨʠʤʝʨ 1). 

3 ʊʨʘʥʩʧʦʨʪʥʘʷ, ʱʠʪʦʚʘʷ 

ʨʝʢʣʘʤʘ, ʨʘʩʪʷʞʢʠ, ʤʝʪʨʦ-

ʨʝʢʣʘʤʘ, ʨʝʢʣʘʤʘ ʚ ʤʝʩʪʘʭ 

ʩʙʳʪʘ 

ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʝ ʥʝ ʠʩʧʦʣʴ-

ʟʫʝʪ, ʪʘʢ ʢʘʢ ʥʝ ʚʠʜʠʪ ʚ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

4 ʇʦʯʪʦ-ʨʘʩʩʳʣʢʠ, ʢʘʪʘʣʦʛʠ, 

ʧʝʯʘʪʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠ ʢʥʠʛʠ 

ʀʟʜʘʥʠʝ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʨʝʢʣʘʤʫ ʚ 

ʩʦʮʩʝʪʷʭ, ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ  

(ʧʨʠʤʝʨ 2). 

5 ʈʝʢʣʘʤʘ ʚ ʭʦʜʝ ʤʝʨʦʧʨʠʷʪʠʡ 

(ʢʦʥʬʝʨʝʥʮʠʠ, ʚʳʩʪʘʚʢʠ ʠ 

PR-ʤʝʨʦʧʨʠʷʪʠʷ 

ʆʥʣʘʡʥ ʨʘʩʩʳʣʢʘ-ʨʝʢʣʘʤʘ, ʨʝʢʣʘʤʘ ʥʘ 

ʦʥʣʘʡʥ-ʢʦʥʬʝʨʝʥʮʠʷʭ, ʦʥʣʘʡʥ-ʬʦʨʫʤʘʭ, 

ʨʘʩʩʳʣʢʘ ʯʝʨʝʟ ʢʘʥʘʣ ʚ ʤʝʩʩʝʥʜʞʝʨʝ Telegram 

(Life shot), (ʧʨʠʤʝʨ 3). 

2) ʉɺʗɿʀ ʉ ʆɹʑɽʉʊɺɽʅʅʆʉʊʔʖ 

1 ʈʘʟʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ (ʠ 

ʥʦʚʦʩʪʥʳʭ) ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʠʟʜʘʥʠʠ 

ʈʘʟʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʥʘ web-ʩʘʡʪʝ 

ʢʦʤʧʘʥʠʠ (ʧʨʠʤʝʨ 4). 

2 ʈʘʟʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ (ʠ 

ʥʦʚʦʩʪʥʳʭ) ʚ ʜʨʫʛʠʭ ʉʄʀ 

ʈʘʟʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ (ʠ ʥʦʚʦʩʪʥʳʭ) ʚ 

ʠʥʪʝʨʥʝʪ-ʉʄʀ, ʥʘ ʩʧʝʮ-ʩʘʡʪʘʭ ʠ ʪʝʤʘʪʠ-

ʯʝʩʢʠʭ ʩʘʡʪʘʭ (ʧʨʠʤʝʨ 5). 

3) ʉʆʎʀɸʃʔʅʓɽ ʉɽʊʀ ʀɿɼɸʅʀʗ 

1 ʀʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪ 

ʙʝʩʧʣʘʪʥʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠ-

ʣʦʞʝʥʠʷ ʥʘ IOS ʠ Android  

ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʦʙʱʝʥʠʷ, ʩʦʟʜʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩ 

ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʭʦʞʠʝ 

ʠʥʪʝʨʝʩʳ ʠʣʠ ʦʬʣʘʡʥ-ʩʚʷʟʠ (ʧʨʠʤʝʨ 7). 

 
4) ʉɸʁʊ ʀɿɼɸʅʀʗ 

1 ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʶ 

ʩʦʦʙʱʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦʙ ʠʟʜʘ-

ʥʠʠ, ʦ ʧʨʦʚʝʜʝʥʠʠ ʤʘʨʢʝʪʠʥ-

ʛʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʉʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʉʄʀ) ʚ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ (ʧʨʠʤʝʨ 8). 

https://life.ru/
https://life.ru/p/1349765
https://www.instagram.com/tv/CEd6ScyCtRZ/?utm_source=ig_web_copy_link
https://tlgrm.ru/channels/@Lshot
https://life.ru/
https://meduza.io/feature/2018/09/20/vliyatelnye-lyudi-kotorye-nachinayut-davit
https://play.google.com/store/apps/details?id=ru.newsmediamobile.lifenews&hl=ru
https://life.ru/
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 

5) SEO-ʆʇʊʀʄʀɿɸʎʀʗ 

1 ɺʳʙʦʨ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ  ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʩʘʡʪʘ 

(ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʪʨʘʬʠʢ) ʩ ʮʝʣʴʶ ʝʛʦ 

ʚʳʚʝʜʝʥʠʷ ʥʘ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʳʙʦʨʘ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ (SERPs) ʧʦ 

ʟʘʧʨʦʩʘʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʮʝʥʪʦʚ ʧʦʩʝʱʘ-

ʝʤʦʩʪʠ, ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʜʦʭʦʜʘ. ʂʘʢ 

ʪʘʢʦʚʫʶ seo-ʦʧʪʠʤʠʟʘʮʠʶ ʠʟʜʘʥʠʝ ʥʝ ʠʩʧʦʣʴ-

ʟʫʝʪ, ʥʦ ʧʨʠ ʵʪʦʤ ʚ ʧʦʠʩʢʝ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫ-

ʶʱʫʶ ʧʦʟʠʮʠʶ (ʧʨʠʤʝʨ 9). 

 
 

 
6) ʇʈʀʃʆɾɽʅʀʗ/ʇʈʆɻʈɸʄʄʓ 

1 ɸʢʪʠʚʥʳʡ ʧʦʠʩʢ ʠ ʦʪʙʦʨ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦ-

ʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ  

(ʧʨʠʤʝʨ 10) 

 
7) MEDIA RELATIONS 

1 ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʫʙʲʝʢʪʦʚ PR (ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʣʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢ ʞʝ ʯʘʩʪʥʳʭ ʣʠʮ) ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʠʤʠʜʞʘ, ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʧʫʪʘʮʠʠ ʠ/ʠʣʠ 

ʧʨʦʜʚʠʞʝʥʠʷ (ʧʨʠʤʝʨ 11) 

ʀʩʪʦʯʥʠʢ: ʘʚʪʦʨʩʢʘʷ ʅʘʟʤʝʪʜʠʥʦʚʘ ʀ.ʉ., ʅʘʩʨʝʪʜʠʥʦʚʘ ɼ.ʈ. (ʇʨʠʤʝʨʳ   

1-8, 10-11 ï ʩʩʳʣʢʠ) [5]. 

https://play.google.com/store/apps/details?id=ru.newsmediamobile.lifenews&hl=ru
https://life.ru/p/1320699
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ʇʨʠ ʘʥʘʣʠʟʝ ʦʧʠʨʘʣʠʩʴ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʦ 

ʤʘʨʢʝʪʠʥʛʫ ʉʄʀ [6]. ɺ ʥʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʧʨʠʤʝʥʝʥʠʷ digital-

ʩʪʨʘʪʝʛʠʡ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʧʠʨʘʣʠʩʴ ʥʘ ʦʧʳʪ 

ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʘʢ ʤʳ ʟʘʤʝʪʠʣʠ, ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ 

ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʷ çLife.ruè ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʥʩʪʨʫʤʝʥʪʳ digital-

ʤʘʨʢʝʪʠʥʛʘ. 

ʉʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ: 

ʨʝʢʣʘʤʘ ʚ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ (ʄʦʙʠʣʴʥʳʡ ʢʦʥʪʝʥʪ, SMS, MMS, WAP, 

Java ʧʨʠʣʦʞʝʥʠʷ, ʀʛʨʳ), ʚ ʩʦʮʩʝʪʷʭ (facebook.com, vkontakte.ru, 

odnoklassniki.ru) ʠ ʙʣʦʛʘʭ (ɾʠʚʦʡ ɾʫʨʥʘʣ, liveinternet.ru ʠ ʪ.ʜ.), ʦʪʢʨʳʚʘʝʪ 

ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʠʟʜʘʥʠʡ, ʪ.ʢ. ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ ʧʝʨʝʜʘʸʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦʪʨʝʙʠʪʝʣʶ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʩʦʯʝʪʘʪʴ PR, 

ʨʝʢʣʘʤʫ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʜʘʞ ʠ ʩʙʳʪ. 

ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʙʦʨʘ ʜʘʥʥʳʭ (spywords.ru, parsesite.ru ʠ 

trends.google.com) ʤʳ ʚʳʷʚʠʣʠ ʧʦʩʝʱʘʝʤʦʩʪʴ ʩʘʡʪʘ (ʨʠʩʫʥʦʢ 2), ʧʦʧʫʣʷʨʥʦʩʪʴ 

ʧʦ ʩʫʙʨʝʛʠʦʥʘʤ (ʨʠʩʫʥʦʢ 3), ʜʠʥʘʤʠʢʫ ʧʦʧʫʣʷʨʥʦʩʪʠ (ʨʠʩʫʥʦʢ 4), ʘ ʪʘʢʞʝ 

ʠʩʪʦʨʠʶ ʚʠʜʠʤʦʩʪʠ ʚ ʗʥʜʝʢʩʝ (ʨʠʩʫʥʦʢ 5). 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʩʝʱʘʝʤʦʩʪʴ ʩʘʡʪʘ Life.ru 

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʦʧʫʣʷʨʥʦʩʪʴ ʩʘʡʪʘ Life.ru ʧʦ ʩʫʙʨʝʛʠʦʥʘʤ 
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ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʢʠ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʘʡʪʘ Life.ru 

 

 
ʈʠʩʫʥʦʢ 5 ï ʀʩʪʦʨʠʷ ʚʠʜʠʤʦʩʪʠ ʚ ʗʥʜʝʢʩ Life.ru 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʜʚʠʞʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʠʥʪʝʨʥʝʪ ʠʟʜʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʚʠʜʘ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨʘʤ (ʨʠʩ. 

1,2,3,4) ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʣʦʚʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʩʝʱʘʝʤʦʩʪʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʠʤʝʥʝʥʠʝ digital-ʩʪʨʘʪʝʛʠʡ. ɿʘʤʝʪʠʤ, ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʠʪʝʨʠʷʤʠ ʠ ʨʘʤʢʘʤʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʟʜʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʘ ʫʩʣʦʚʠʷʤʠ ʧʣʘʥʘ ʧʨʦʜʚʠʞʝʥʠʷ. ʀʩʭʦʜʷ 

ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʥʘʤʠ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʫʥʠʢʘʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʤʦʪʨʦʚ (ʨʠʩʫʥʦʢ 5), ʘ ʪʘʢʞʝ 

ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʠʥʪʝʨʥʝʪ-ʠʟʜʘʥʠʷ Life.ru (ʨʠʩʫʥʦʢ 6). 
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ʈʠʩʫʥʦʢ 6 ï ʇʦʩʝʱʘʝʤʦʩʪʴ ʩʘʡʪʘ Life.ru ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

 

 
ʈʠʩʫʥʦʢ 7 ï ɸʫʜʠʪʦʨʠʷ Life.ru 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʃʝʙʝʜʝʚʘ ʉ.ʕ., ɺʘʢʢʫ ɻ.ɺ., ʉʪʝʧʘʥʦʚʘ ʉ.ɽ., ʂʘʩʘʪʢʠʥʘ ɸ.ɽ. ʆʩʥʦʚʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʤʝʜʠʘʪʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ // 

ɺʝʩʪʥʠʢ ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ʀ.ʗ. ʗʢʦʚʣʝʚʘ. ï 2018. ï  ̄4 (100). ï ʉ. 69-76. 

2. ʄʘʣʶʪʠʥ ɼʤʠʪʨʠʡ. 7 ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ digital-ʩʪʨʘʪʝʛʠʠ 

https://www.e-xecutive.ru/users/483488-dmitrii-malutin 

3. ʅʘʟʤʝʪʜʠʥʦʚʘ ʀ.ʉ., ʅʘʩʨʝʪʜʠʥʦʚʘ ɼ.ʈ. ʈʦʣʴ digital-ʤʘʨʢʝʪʠʥʛʘ ʚ 

ʧʨʦʜʚʠʞʝʥʠʠ ʦʥʣʘʡʥ-ʠʟʜʘʥʠʷ çʄʝʜʫʟʘè/ https://cyberleninka.ru/article/n/rol-

digital-marketinga-v-prodvizhenii-onlayn-izdaniya-meduza 

4. ʉʘʭʥʦ ɸʣʝʢʩʝʡ. ʏʪʦ ʪʘʢʦʝ digital-ʩʪʨʘʪʝʛʠʷ ʠ ʟʘʯʝʤ ʦʥʘ ʥʫʞʥʘ? 

http://digitalbee.com/blog/digital-marketing/chto-takoe-digital-strategiya-i-zachem-

ona-nugna/ 

5. ʊʘʣʠʤʦʥʯʫʢ ʊʘʨʘʩ. Programmatic buying ï ʯʪʦ ʵʪʦ ʚʩʝ ʪʘʢʦʝ?! 

http://digitalbee.com/blog/digital-marketing/ 

6. ʊʠʭʦʥʦʚʘ ɻ. ʇ. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʧʨʦʜʚʠʞʝʥʠʷ ʧʝʯʘʪʥʳʭ ʉʄʀ (ʥʘ 

ʧʨʠʤʝʨʝ ʞʫʨʥʘʣʦʚ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ). ʉʧʝʮʠʘʣʴʥʦʩʪʴ 08.00.05 

ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ (ʤʘʨʢʝʪʠʥʛ) / ʘʚʪʦʨʝʬ. ʜʠʩʩ. ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ. ï ʄ., 2011. 

 

 

 

 

https://www.e-xecutive.ru/users/483488-dmitrii-malutin
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http://digitalbee.com/blog/digital-marketing/chto-takoe-digital-strategiya-i-zachem-ona-nugna/
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ʋɼʂ 782 

ɹʨʳʢʦʚʘ ɸʥʥʘ ɸʣʴʙʝʨʪʦʚʥʘ, 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʤʫʟʳʢʠ 

ʠʤʝʥʠ A.ɻ. ʐʥʠʪʢʝ, ʛ. ʄʦʩʢʚʘ 

Brykova Anna Al'bertovna, Moscow State Institute of Music  

named after A.G. Schnittke, Moscow 

 

ʊɺʆʈʏɽʉʂʀʁ ʆɹʃʀʂ ɼɾɸʂʆʄʆ ʇʋʏʏʀʅʀ ɺ ʂʆʅʊɽʂʉʊɽ 

ʀʊɸʃʔʗʅʉʂʆʁ ʄʋɿʓʂɸʃʔʅʆʁ ʂʋʃʔʊʋʈʓ ʈʋɹɽɾɸ XIX-ʍʍ ɺɺ. 

CREATIVE LOOK OF GIACOMO PUCCINI IN THE CONTEXT  

OF ITALIAN MUSICAL CULTURE OF THE XI X-XX CENTURIES  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʠʪʘʣʴʷʥʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʦʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ 

ʤʝʩʪ ʟʘʥʠʤʘʝʪ ɼʞ. ʇʫʯʯʠʥʠ, ʩʪʘʚʰʠʡ ʩʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʦʧʝʨʥʳʤ ʢʦʤʧʦʟʠ-

ʪʦʨʦʤ ʩʚʦʝʛʦ ʩʪʦʣʝʪʠʷ ʠ ʧʦʩʣʝʜʥʠʤ ʚʝʣʠʢʠʤ ʤʘʩʪʝʨʦʤ ʠʪʘʣʴʷʥʩʢʦʛʦ ʦʧʝʨʥʦʛʦ 

bel canto. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʦʣʴ ʦʧʝʨʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ɼʞ. ʇʫʯʯʠʥʠ ʚ 

ʨʘʟʚʠʪʠʠ ʠʪʘʣʴʷʥʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ XIX  ʩʪʦʣʝʪʠʷ. 

Abstract:  in Italian musical culture, one of the central places is occupied by G. 

Puccini, who became the most famous opera composer of his century and the last 

great master of the Italian opera bel canto. The article analyzes the role of G. 

Puccini's operatic creativity in the development of the Italian musical culture of the 

19th century. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʞ. ʇʫʯʯʠʥʠ, ʚʝʨʠʟʤ, ʦʧʝʨʘ, ʢʦʤʧʦʟʠʪʦʨ. 

Keywords: G. Puccini, verism, opera, composer. 

 

ɺ XIX ʚʝʢʝ ʚ ʩʠʣʫ ʨʘʟʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠʪʘʣʴʷʥʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, 

ʘ ʪʘʢʞʝ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʝ ʠʩʢʫʩʩʪʚʦ ʫʞʝ ʥʝ ʩʤʦʛʣʠ ʚʳʜʚʠʥʫʪʴ ʤʘʩʪʝʨʦʚ-

ʢʦʨʠʬʝʝʚ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ. ʃʠʰʴ ʦʧʝʨʥʘʷ ʤʫʟʳʢʘ ʀʪʘʣʠʠ ʩʦʭʨʘʥʷʣʘ ʩʚʦʝ 

ʙʳʣʦʝ ʚʝʣʠʯʠʝ, ʦʙʦʛʘʪʠʚ ʤʠʨʦʚʫʶ ʩʦʢʨʦʚʠʱʥʠʮʫ ʠʩʢʫʩʩʪʚʘ ʚʳʜʘʶʱʠʤʠʩʷ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ɼʞ. ʈʦʩʩʠʥʠ, ɼʞ. ɺʝʨʜʠ, ɼʞ. ʇʫʯʯʠʥʠ. 

ʅʘ ʨʫʙʝʞʝ XIX-ʍʍ ʚʝʢʦʚ ʥʝ ʧʨʦʠʟʦʰʣʦ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʟʘʤʝʪʥʳʭ 

ʧʝʨʝʤʝʥ: ʠʪʘʣʴʷʥʩʢʠʝ ʤʘʩʪʝʨʘ ʚʩʝ ʩʠʣʴʥʝʝ ʪʝʨʷʣʠ ʪʫ ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʚ 

ʧʦʵʟʠʠ ʠ ʞʠʚʦʧʠʩʠ, ʘ ʦʪʯʘʩʪʠ ʠ ʚ ʤʫʟʳʢʝ, ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝʞʘʣʘ ʠʤ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʩʪʦʣʝʪʠʷ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʘʤʦʙʳʪʥʦʩʪʴ ʠ ʩʚʦʙʦʜʦʣʶʙʠʚʳʡ 

ʭʘʨʘʢʪʝʨ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʠʪʘʣʴʷʥʩʢʦʤʫ ʠʩʢʫʩʩʪʚʫ ʵʧʦʭʠ ʈʠʩʦʨʜʞʠʤʝʥʪʦ, ʚʩʝ 

ʙʦʣʝʝ ʦʪʢʨʳʪʦ ʩʤʝʥʷʣʠʩʴ ʚʥʝʥʘʮʠʦʥʘʣʴʥʳʤʠ ʵʩʪʝʪʩʢʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ. ɺ ʤʦʜʫ 

ʚʭʦʜʠʣʠ ʧʦʜʨʘʞʘʪʝʣʴʥʦʝ ʚʘʛʥʝʨʠʘʥʩʪʚʦ, ʢʫʣʴʪ çʩʚʝʨʭʯʝʣʦʚʝʢʘè, ʜʝʣʦʚʦʡ 

ʫʪʠʣʠʪʘʨʠʟʤ, ʧʨʠʚʝʜʰʠʝ ʢ ʙʝʟʜʫʭʦʚʥʳʤ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ [3]. 

ɼʨʫʛʫʶ, ʧʨʦʛʨʝʩʩʠʚʥʫʶ ʣʠʥʠʶ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʠʪʘʣʴʷʥʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʷʣ ʣʠʪʝʨʘʪʫʨʥʳʡ ʚʝʨʠʟʤ, 

ʫʪʚʝʨʜʠʚʰʠʡʩʷ ʝʱʝ ʚ 80-ʝ ʛʦʜʳ XIX  ʩʪʦʣʝʪʠʷ ʚ ʪʚʦʨʯʝʩʪʚʝ ʧʠʩʘʪʝʣʝʡ ɼʞ. 

ɺʝʨʛʠ, ʃ. ʂʘʧʫʘʥʳ, ɼʞ. ʏʘʤʧʦʣʠ. ʃʠʪʝʨʘʪʦʨʳ, ʷʚʣʷʚʰʠʝʩʷ ʯʘʩʪʴʶ ʜʝʤʦʢʨʘʪʠ-
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ʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚʝʨʠʟʤʘ (ʦʪ ʠʪʘʣʴʷʥʩʢʦʛʦ ʩʣʦʚʘ çveroè ï ʧʨʘʚʜʘ), ʦʙʨʘʪʠʣʠʩʴ ʢ 

ʯʝʩʪʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʧʨʦʩʪʳʭ ʣʶʜʝʡ ï ʙʝʟ ʨʦʤʘʥʪʠʯʝʩʢʠʭ 

ʧʨʝʫʚʝʣʠʯʝʥʠʡ ʠ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʚʳʜʫʤʦʢ. 

ɺ 1880 ʛʦʜʫ ɼʞ. ɺʝʨʛʘ ʠ ʃ. ʂʘʧʫʘʥʘ ʚʳʩʪʫʧʘʣʠ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʤʘʥʠʬʝʩʪʦʤ, ʘʨʛʫʤʝʥʪʠʨʫʶʱʠʤ ʵʩʪʝʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʚʝʨʠʟʤʘ: ʦʪʢʘʟ ʦʪ ʩʠʣʴʥʦ 

ʧʨʠʫʢʨʘʰʝʥʥʦʡ ʞʠʟʥʠ, ʦʪ ʧʩʝʚʜʦʨʦʤʘʥʪʠʯʝʩʢʦʡ ʧʘʬʦʩʥʦʩʪʠ ʠ ʧʦʟʝʨʩʪʚʘ. 

ɼʘʥʥʳʝ ʧʠʩʘʪʝʣʠ ʪʘʢ ʞʝ ʩʯʠʪʘʣʠ ʦʯʝʥʴ ʚʘʞʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʚʝʨʠʟʤʘ: 

ʪʱʘʪʝʣʴʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ, ʨʘʟʦʙʣʘʯʝʥʠʝ 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʥʘʩʠʣʠʷ, ʩʫʝʚʝʨʠʡ, ʞʝʩʪʦʢʦʩʪʝʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʙʳʪʘ [2]. 

ʉʪʦʨʦʥʥʠʢʠ ʚʝʨʠʟʤʘ ʨʘʟʜʝʣʷʣʠ ʥʝ ʪʦʣʴʢʦ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʥʘʪʫʨʘʣʠʩ-

ʪʠʯʝʩʢʦʡ ʰʢʦʣʳ, ʥʦ ʠ ʝʝ ʩʣʘʙʦʩʪʠ, ʧʨʦʜʠʢʪʦʚʘʥʥʳʝ ʧʦʟʠʪʠʚʠʩʪʩʢʦʡ 

ʬʠʣʦʩʦʬʩʢʦʡ ʦʩʥʦʚʦʡ. ɺ ʠʪʘʣʴʷʥʩʢʦʤ ʚʝʨʠʟʤʝ, ʦʩʦʙʝʥʥʦ ʦʧʝʨʥʦʤ, ʥʝʦʜʥʦʢ-

ʨʘʪʥʦ ʥʘʙʣʶʜʘʣʠʩʴ ʯʝʨʪʳ ʤʝʣʦʜʨʘʤʘʪʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʘʷ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʶʞʝʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʥʘ ʤʦʪʠʚʘʭ 

ʣʶʙʚʠ ʠ ʨʝʚʥʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʝʤʦʢʨʘʪʠʟʤ ʚʝʨʠʩʪʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʧʨʠʩʫʱʠʝ ʝʡ ʤʦʪʠʚʳ ʩʦʯʫʚʩʪʚʠʷ ʢ ʧʨʠʪʝʩʥʝʥʥʳʤ ʚʳʜʚʠʥʫʣʠ ʝʝ ʥʘ ʧʝʨʝʜʦʚʳʝ 

ʧʦʟʠʮʠʠ ʚ ʠʪʘʣʴʷʥʩʢʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʢʦʥʮʘ XIX ʩʪʦʣʝʪʠʷ. 

ʂ ʵʪʦʤʫ ʞʝ ʪʝʯʝʥʠʶ ʧʨʠʥʘʜʣʝʞʘʣʠ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʜʝʷʪʝʣʠ ʠʪʘʣʴʷʥ-

ʩʢʦʛʦ ʪʝʘʪʨʘ ʠ ʤʫʟʳʢʠ ï ɼʞ. ʇʫʯʯʠʥʠ ʠ ʨʷʜ ʝʛʦ ʩʦʚʨʝʤʝʥʥʠʢʦʚ. ʆʜʥʘʢʦ, 

ʛʦʚʦʨʠʪʴ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ɼʞ. ʇʫʯʯʠʥʠ ʢ ʚʝʨʠʟʤʫ ʧʨʠʭʦʜʠʪʩʷ ʩ ʮʝʣʳʤ ʨʷʜʦʤ 

ʫʪʦʯʥʝʥʠʡ: 

1. ɺ ʝʛʦ ʦʧʝʨʘʭ ʝʩʪʴ ʚʥʠʤʘʥʠʝ ʢ ʩʫʜʴʙʝ çʤʘʣʝʥʴʢʦʛʦè ʯʝʣʦʚʝʢʘ (ʚ ʦʧʝʨʘʭ 

çɹʦʛʝʤʘè, çʄʘʜʘʤ ɹʘʪʪʝʨʬʣʷʡè), ʤʝʣʦʜʨʘʤʘ (çʊʦʩʢʘè) ʠ ʩʪʨʝʤʣʝʥʠʝ 

ʵʤʦʮʠʦʥʘʣʴʥʦ ʟʘʪʨʦʥʫʪʴ ʜʫʰʫ ʢʘʞʜʦʛʦ ʩʣʫʰʘʪʝʣʷ ʚ ʟʘʣʝ. ʅʦ ʚ ʝʛʦ ʦʧʝʨʘʭ ʥʝʪ 

ʥʠ ʦʜʥʦʛʦ ʚʝʨʠʩʪʩʢʦʛʦ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘ. 

2. ɺ ʦʧʝʨʥʦʤ ʪʚʦʨʯʝʩʪʚʝ ɼʞ. ʇʫʯʯʠʥʠ ʥʝʪ ʩʦʚʨʝʤʝʥʥʦʡ ʝʤʫ ʀʪʘʣʠʠ. 

ɼʝʡʩʪʚʠʝ çʊʦʩʢʠè ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʚ ʈʠʤʝ 1800 ʛʦʜʘ, çɼʞʘʥʥʠ ʉʢʠʢʢʠè ï ʚʦ 

ʌʣʦʨʝʥʮʠʠ 1299 ʛʦʜʘ. ɻʝʦʛʨʘʬʠʷ ʦʧʝʨ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʨʦʜʥʦʡ 

ʩʪʨʘʥʳ: çɹʦʛʝʤʘè ʠ çʇʣʘʱè ʧʦʚʝʩʪʚʫʶʪ ʠʩʪʦʨʠʠ ʚ ʇʘʨʠʞʝ, ʷʧʦʥʩʢʘʷ ʪʝʤʘʪʠʢʘ 

ʚ çʄʘʜʘʤ ɹʘʪʪʝʨʬʣʷʡè, ʚ çɼʝʚʫʰʢʝ ʩ ɿʘʧʘʜʘè ʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʂʘʣʠʬʦʨʥʠʠ, ʩʢʘʟʦʯʥʳʡ ʂʠʪʘʡ ʚ ʦʧʝʨʝ çʊʫʨʘʥʜʦʪè. 

3. ʆʧʝʨʳ ɼʞ. ʇʫʯʯʠʥʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʦʯʝʥʴ ʥʘʩʳʱʝʥʥʳʝ, ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʵʪʦ ʥʘʩʳʱʝʥʠʝ ʠʤʝʝʪ ʩʦʮʠʘʣʴʥʫʶ ʦʩʥʦʚʫ ï ʠʤʝʥʥʦ ʥʘ ʥʝʡ ʦʩʥʦʚʳ-

ʚʘʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʤʘ çʫʪʨʘʯʝʥʥʳʭ ʠʣʣʶʟʠʡè ʚ çɹʦʛʝʤʝè ʠ ʚ çʄʘʜʘʤ 

ɹʘʪʪʝʨʬʣʷʡè (ʘ ʝʱʝ ʨʘʥʴʰʝ ï ʚ çʄʘʥʦʥ ʃʝʩʢʦè). 

4. ɺ ʦʧʝʨʘʭ ɼʞ. ʇʫʯʯʠʥʠ ʥʝʪ ʙʦʣʴʰʦʡ ʩʶʞʝʪʥʦʡ ʠʥʪʨʠʛʠ, ʥʦ ʠʥʦʛʜʘ ʝʩʪʴ 

ʘʚʘʥʪʶʨʥʦ-ʧʨʠʢʣʶʯʝʥʯʝʩʢʠʡ ʵʣʝʤʝʥʪ (çɼʝʚʫʰʢʘ ʩ ɿʘʧʘʜʘè). ɺ ʦʪʣʠʯʠʝ ʦʪ ɼʞ. 

ɺʝʨʜʠ, ɼʞ. ʇʫʯʯʠʥʠ ʥʝ ʙʨʘʣʩʷ ʟʘ ʩʶʞʝʪʳ ʧʨʦʠʟʚʝʜʝʥʠʡ ʋ. ʐʝʢʩʧʠʨʘ ʠ ʌʨ. 

ʐʠʣʣʝʨʘ. ʅʦ ʝʩʣʠ ʦʥ ʦʙʨʘʱʘʣʩʷ ʢ ʚʝʣʠʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʰʣʦʛʦ, ʪʦ ʩ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʞʠʜʘʥʥʦʡ ʩʪʦʨʦʥʳ ï ʥʘ ʪʝʤʝ ʦʜʥʦʡ ʠʟ ʧʝʩʝʥ çɸʜʘè 

çɹʦʞʝʩʪʚʝʥʥʦʡ ʢʦʤʝʜʠʠè ɼʘʥʪʝ ʠʤ ʥʘʧʠʩʘʥʘ ʧʨʝʚʦʩʭʦʜʥʘʷ ʦʜʥʦʘʢʪʥʘʷ ʦʧʝʨʘ-

ʙʫʬʬʘ çɼʞʘʥʥʠ ʉʢʠʢʢʠè, ʨʘʟʚʠʚʘʶʱʘʷ ʪʦ, ʯʪʦ ʨʘʥʝʝ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ɼʞ. ɺʝʨʜʠ 

ʚ çʌʘʣʴʩʪʘʬʝè [1]. 

ʃʠʪʝʨʘʪʫʨʥʳʡ ʚʝʨʠʟʤ, ʟʘʷʚʠʚʰʠʡ ʦ ʩʝʙʝ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ɼʞ. ɺʝʨʛʠ ʠ ʝʛʦ 

ʩʪʦʨʦʥʥʠʢʦʚ, ʫʞʝ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ XIX  ʚʝʢʘ ʦʢʘʟʘʣ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʠʪʘʣʴʷʥʩʢʦʡ ʦʧʝʨʳ. ʉʣʝʜʫʷ ʦʧʳʪʫ ʧʠʩʘʪʝʣʝʡ, ʠʪʘʣʴʷʥʩʢʠʝ 
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ʢʦʤʧʦʟʠʪʦʨʳ-ʚʝʨʠʩʪʳ ʦʙʨʘʱʘʣʠʩʴ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʧʨʦʩʪʳʭ 

ʣʶʜʝʡ, ʢ ʢʘʨʪʠʥʘʤ ʩʝʣʴʩʢʦʛʦ ʙʳʪʘ, ʟʘʯʘʩʪʫʶ ʦʢʨʘʰʝʥʥʳʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʤʝʩʪʥʳʤ ʢʦʣʦʨʠʪʦʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʚʝʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʣ ʩʦ ʩʚʦʠʤ ʯʝʪʢʦ 

ʦʩʦʟʥʘʥʥʳʤ ʠ ʵʩʪʝʪʠʯʝʩʢʠʤ ʢʨʝʜʦ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʧʝʨʥʦʛʦ ʚʝʨʠʟʤʘ ʥʝ 

ʩʦʩʪʘʚʣʷʣʠ ʝʜʠʥʦʡ ʛʨʫʧʧʳ ʠʣʠ ʠʜʝʡʥʦ ʩʧʣʦʯʝʥʥʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʝʯʝʥʠʷ 

(ʢʘʢ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʤʫʟʳʢʦʚʝʜʳ ʀʪʘʣʠʠ ʩʪʘʨʘʶʪʩʷ ʠʟʙʝʛʘʪʴ ʪʝʨʤʠʥʘ çʦʧʝʨʥʳʡ 

ʚʝʨʠʟʤè). ʀʭ ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʦʙʲʝʜʠʥʷʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʢ ʨʝʘʣʴʥʦ-

ʙʳʪʦʚʳʤ ʩʶʞʝʪʘʤ ï ʯʘʩʪʦ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʦʩʪʨʦ ʜʨʘʤʘʪʠʯʝʩʢʠʭ ʞʠʟʥʝʥʥʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʪʷʛʘ ʢ ʦʙʦʛʘʱʝʥʠʶ ʤʫʟʳʢʘʣʴʥʦʡ ʬʦʨʤʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʦʧʳʪ 

ʧʦʟʜʥʝʛʦ ɼʞ. ɺʝʨʜʠ ʠ ʦʪʜʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʪʦʛʜʘʰʥʝʡ ʥʝʤʝʮʢʦʡ ʦʧʝʨʳ (ʥʘ 

ʧʨʠʤʝʨʝ ʦʧʝʨ ʈ. ɺʘʛʥʝʨʘ) [3]. 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʝʨʠʩʪʩʢʦʡ ʦʧʝʨʝ, ʢʘʢ ʦ 

ʚʟʚʠʥʯʝʥʥʦʡ çʢʨʦʚʘʚʦʡ ʤʝʣʦʜʨʘʤʝè ʩ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʠʩʪʝʨʠʯʝʩʢʠʤʠ ʢʨʠʢʘʤʠ ʠ 

ʫʙʠʡʩʪʚʘʤʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʠʤ: ʚʦʟʴʤʝʤ, ʥʘʧʨʠʤʝʨ, ʣʠʨʠʯʝʩʢʠʝ 

ʤʝʣʦʜʨʘʤʳ ɼʞ. ʇʫʯʯʠʥʠ ï ʦʧʝʨʳ çɹʦʛʝʤʘè ʠ çʏʠʦ-ʏʠʦ-ʩʘʥè, ʢʦʪʦʨʳʝ ʜʦʢʘʟʳ-

ʚʘʶʪ, ʯʪʦ ʚʝʨʠʩʪʩʢʦʡ ʦʧʝʨʝ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʨʫʛʠʝ ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʦʪʤʝʯʝʥʥʳʝ ʩʜʝʨʞʘʥʥʦʩʪʴʶ ʵʤʦʮʠʡ ʠ ʫʛʣʫʙʣʝʥʥʳʤ ʧʩʠʭʦʣʦʛʠʟʤʦʤ. ʊʨʫʜʥʦ 

ʥʘʡʪʠ ʚ ʚʝʨʠʟʤʝ ʯʪʦ-ʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʝ, ʥʝʠʟʚʝʩʪʥʦʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ 

ʦʧʝʨʥʦʤʫ ʜʚʠʞʝʥʠʶ: ʪʨʘʜʠʮʠʦʥʥʦʝ ʜʣʷ ʠʪʘʣʴʷʥʩʢʦʡ ʦʧʝʨʳ ʪʷʛʦʪʝʥʠʝ ʢ 

ʧʝʚʯʝʩʢʦʡ ʢʘʥʪʠʣʝʥʝ ʥʝ ʠʩʢʣʶʯʘʝʪ ʟʜʝʩʴ ʛʠʙʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʣʝʡʪʤʦʪʠʚʦʚ, 

ʚʳʧʫʢʣʦʩʪʠ ʠ ʱʝʜʨʦʩʪʠ ʩʠʤʬʦʥʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ [2]. 

ʂʦʤʧʦʟʠʪʦʨ-ʥʦʚʘʪʦʨ ï ɼʞ. ʇʫʯʯʠʥʠ ʨʘʟʚʠʣ ʨʝʘʣʠʩʪʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ 

ʧʦʟʜʥʝʛʦ ʧʝʨʠʦʜʘ ʪʚʦʨʯʝʩʪʚʘ ɼʞ. ɺʝʨʜʠ ʠ ʩʯʠʪʘʝʪʩʷ ʧʦʜʣʠʥʥʳʤ ʧʨʦʜʦʣʞʘ-

ʪʝʣʝʤ ʝʛʦ ʪʨʘʜʠʮʠʡ ʚ ʠʪʘʣʴʷʥʩʢʦʤ ʤʫʟʳʢʘʣʴʥʦʤ ʪʝʘʪʨʝ. ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʤʠʨ 

ɼʞ. ʇʫʯʯʠʥʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʠʨʘ ɼʞ. ɺʝʨʜʠ, ʪʘʢ ʢʘʢ ʦʥ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʚ 

ʠʥʦʤ ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ [4]. 

ʀʥʪʝʥʩʠʚʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ɼʞ. ʇʫʯʯʠʥʠ ʧʨʦʜʦʣʞʘʣʘʩʴ 40 ʣʝʪ 

ï ʦʪ ʦʧʝʨʳ çɺʠʣʣʠʩʳè (1884 ʛʦʜ) ʜʦ ʦʩʪʘʚʰʝʡʩʷ ʥʝʟʘʚʝʨʰʝʥʥʦʡ çʊʫʨʘʥʜʦʪè 

(1924 ʛʦʜ). ʇʨʠ ʟʘʤʝʪʥʦʡ ʵʚʦʣʶʮʠʠ ʪʚʦʨʯʝʩʢʦʛʦ ʩʪʠʣʷ, ʧʝʨʝʞʠʪʦʡ ʢʦʤʧʦʟʠ-

ʪʦʨʦʤ ʟʘ ʩʦʨʦʢ ʣʝʪ, ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʘʚʪʦʨʩʢʦʛʦ ʧʦʯʝʨʢʘ ʢʦʤʧʦʟʠʪʦʨʘ 

ʦʩʪʘʚʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ: 

- ʧʨʠʨʦʞʜʝʥʥʦʝ ʯʫʚʩʪʚʦ ʪʝʘʪʨʘ, ʪʷʛʦʪʝʥʠʝ ʢ ʜʝʡʩʪʚʝʥʥʦʡ, ʩʞʘʪʦʡ, ʫʚʣʝʢʘ-

ʪʝʣʴʥʦʡ ʜʨʘʤʘʪʫʨʛʠʠ, ʩʧʦʩʦʙʥʦʡ ʚʦʣʥʦʚʘʪʴ, ʪʨʦʛʘʪʴ ʩʝʨʜʮʘ; 

- ʤʝʣʦʜʠʯʝʩʢʦʝ ʙʦʛʘʪʩʪʚʦ (ʥʝ ʩʣʫʯʘʡʥʦ ɺʝʨʜʠ ʥʘʟʚʘʣ ʇʫʯʯʠʥʠ çʭʨʘʥʠ-

ʪʝʣʝʤ ʧʝʯʘʪʠ ʠʪʘʣʴʷʥʩʢʦʡ ʤʝʣʦʜʠʠè); 

- ʦʩʦʙʳʡ çʩʤʝʰʘʥʥʳʡè ʩʪʠʣʴ ʚʦʢʘʣʴʥʦʡ ʤʝʣʦʜʠʢʠ, ʩʦʯʝʪʘʶʱʠʡ 

ʨʘʩʧʝʚʥʫʶ ʦʧʝʨʥʫʶ ʢʘʥʪʠʣʝʥʫ ʩ ʜʨʘʤʘʪʠʯʝʩʢʦʡ ʠʣʠ ʙʳʪʦʚʦʡ ʜʝʢʣʘʤʘʮʠʝʡ, ʘ 

ʪʘʢʞʝ ʵʣʝʤʝʥʪʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʩʝʥʥʦʩʪʠ; 

- ʦʪʢʘʟ ʦʪ ʨʘʟʚʝʨʥʫʪʳʭ ʤʥʦʛʦʯʘʩʪʥʳʭ ʘʨʠʡ ʠ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ ʦʧʝʨʥʳʭ 

ʬʦʨʤ ʚ ʧʦʣʴʟʫ ʩʢʚʦʟʥʳʭ, ʥʝʧʨʠʥʫʞʜʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʮʝʥ; 

- ʧʨʠ ʩʘʤʦʤ ʧʨʠʩʪʘʣʴʥʦʤ ʚʥʠʤʘʥʠʠ ʢ ʦʨʢʝʩʪʨʦʚʦʡ ʧʘʨʪʠʠ ï ʥʝʠʟʤʝʥʥʘʷ 

ʛʝʛʝʤʦʥʠʷ ʧʦʶʱʠʭ ʘʢʪʝʨʦʚ [5]. 

ɺ ʮʝʥʪʨʝ ʧʦʯʪʠ ʚʩʝʭ ʝʛʦ ʦʧʝʨ, ʪʘʢʠʭ ʢʘʢ: çʊʦʩʢʘè, çʄʘʥʦʥ ʃʝʩʢʦè, 

çʊʫʨʘʥʜʦʪè, çɼʝʚʫʰʢʘ ʩ ɿʘʧʘʜʘè, çʄʘʜʘʤ ɹʘʪʪʝʨʬʣʷʡè ï ʦʙʨʘʟ ʩʪʨʘʜʘʶʱʝʡ 

ʶʥʦʡ ʜʘʤʳ, ʢʨʫʰʝʥʠʝ ʝʝ ʚʝʨʳ ʚ ʩʯʘʩʪʴʝ ʠ ʪʨʘʛʠʯʝʩʢʘʷ ʩʤʝʨʪʴ ï ʵʪʦ ʷʚʣʷʝʪʩʷ ʚ 
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ʩʚʦʝʤ ʨʦʜʝ ʘʨʭʝʪʠʧʦʤ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʦʧʝʨʦʡ çʊʨʘʚʠʘʪʘè ɼʞ. ɺʝʨʜʠ. ʅʦ ʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʜʦʙʥʳʭ ʩʶʞʝʪʦʚ ʢʦʤʧʦʟʠʪʦʨ ʧʦʩʪʦʷʥʥʦ ʧʨʦʷʚʣʷʣ ʦʛʨʦʤʥʦʝ 

ʯʫʚʩʪʚʦ ʤʝʨʳ ʠ ʪʘʢʪʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʦʙʨʘʟʮʘʤʠ ʚʝʨʠʟʤʘ 

(ʦʧʝʨʳ çʉʝʣʴʩʢʘʷ ʯʝʩʪʴè, çʇʘʷʮʳè) ʦʥʠ ʚʦʧʣʦʱʝʥʳ ʙʦʣʝʝ ʪʦʥʢʠʤʠ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʆʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ ʤʫʟʳʢʘʣʴʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ 

ï ʥʘʧʝʚʥʘʷ ʤʝʣʦʜʠʷ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʠʪʘʣʴʷʥʩʢʦʡ ʙʳʪʦʚʦʡ ʧʝʩʥʝʡ. ɹʣʘʛʦʜʘʨʷ 

ʤʝʣʦʜʠʟʤʫ ʠ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʚʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ɼʞ. ʇʫʯʯʠʥʠ ʥʘʤʥʦʛʦ 

ʦʧʝʨʝʞʘʝʪ ʜʨʫʛʠʭ ʩʚʦʠʭ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʠ ʝʛʦ ʦʧʝʨʳ, ʥʘʨʷʜʫ ʩ ʦʧʝʨʘʤʠ ɼʞ. 

ɺʝʨʜʠ ʠ ɺ. ʄʦʮʘʨʪʘ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʥʷʝʤʳʤʠ ʚ ʤʠʨʝ [4]. 

ɼʞ. ʇʫʯʯʠʥʠ ʪʚʝʨʜʦ ʩʣʝʜʦʚʘʣ ʩʚʦʝʤʫ ʫʙʝʞʜʝʥʠʶ, ʯʪʦ ʤʫʟʳʢʘ  

ʠ ʜʝʡʩʪʚʠʝ ʚ ʦʧʝʨʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʨʘʟʨʳʚʥʳ ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ʝʛʦ ʦʧʝʨʘʭ 

ʥʝʪ ʫʚʝʨʪʶʨ. ʆʨʢʝʩʪʨʫ ʢʦʤʧʦʟʠʪʦʨ ʜʘʣ ʨʦʣʴ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʣʠʨʠʯʝʩʢʦʡ 

ʜʨʘʤʳ; ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣ ʧʨʠʸʤʳ ʣʝʡʪʤʦʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʞʝ ʩʪʘʣʦ 

ʥʘʤʥʦʛʦ ʙʦʛʘʯʝ ʛʘʨʤʦʥʠʯʝʩʢʘʷ ʠ ʪʝʤʙʨʦʚʘʷ ʦʢʨʘʩʢʘ ʤʝʣʦʜʠʠ [7]. ʀʟʚʝʩʪʥʳ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʧʫʯʯʠʥʠʚʩʢʠʝ ʦʢʪʘʚʳè ï ʠʟʣʶʙʣʝʥʥʳʡ ʠ ʭʦʨʦʰʦ ʫʟʥʘʚʘʝʤʳʡ 

ʧʨʠʝʤ ʦʨʢʝʩʪʨʦʚʢʠ, ʢʦʛʜʘ ʤʝʣʦʜʠʶ ʚʝʜʫʪ ʚ ʨʘʟʥʳʭ ʨʝʛʠʩʪʨʘʭ ʨʘʟʥʳʝ ʠʥʩʪʨʫ-

ʤʝʥʪʳ, ʣʠʙʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʦʨʢʝʩʪʨʦʚʦʡ ʛʨʫʧʧʳ [4]. 

ʂʦʤʧʦʟʠʪʦʨ ʦʙʲʝʜʠʥʷʣ ʚ ʩʚʦʝʡ ʤʫʟʳʢʝ ʨʷʜ ʩʪʠʣʝʡ: ʚʘʛʥʝʨʦʚʩʢʠʡ 

ʣʝʡʪʤʦʪʠʚ; ʚ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʯʘʩʪʦ ʯʫʚʩʪʚʫʝʪʩʷ ʚʣʠʷʥʠʝ ʛʘʨʤʦʥʠʡ ʂ. 

ɼʝʙʶʩʩʠ, ʧʨʠ ʵʪʦʤ ʦʥ ʚʝʨʝʥ ʚʝʣʠʢʠʤ ʧʨʠʥʮʠʧʘʤ ʠʪʘʣʴʷʥʮʝʚ, ʦʙʝʩʧʝʯʠʚʰʠʤ ɼ. 

ʏʠʤʘʨʦʟʝ, ʃ. ʂʝʨʫʙʠʥʠ, ɺ. ɹʝʣʣʠʥʠ, ɻ. ɼʦʥʠʮʝʪʪʠ, ɼʞ. ʈʦʩʩʠʥʠ ʠ ɼʞ. ɺʝʨʜʠ 

ʛʣʘʚʝʥʩʪʚʫʶʱʫʶ ʨʦʣʴ ʥʘ ʦʧʝʨʥʦʡ ʩʮʝʥʝ. 

ɼʞ. ʇʫʯʯʠʥʠ ï ʦʜʠʥ ʠʟ ʧʝʨʚʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʦʙʨʘʪʠʚʰʠʭʩʷ 

ʢ ʷʧʦʥʩʢʦʤʫ ʩʶʞʝʪʫ (ʦʧʝʨʘ çʄʘʜʘʤ ɹʘʪʪʝʨʬʣʷʡè). ʏʪʦʙʳ ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ 

ʧʝʨʝʜʘʪʴ ʚ ʤʫʟʳʢʝ ʤʝʩʪʥʳʡ ʢʦʣʦʨʠʪ, ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʧʦʜʣʠʥʥʳʝ ʷʧʦʥʩʢʠʝ 

ʥʘʧʝʚʳ, ʧʨʠʤʝʥʷʝʪ ʥʝʦʙʳʯʥʳʝ ʩʦʯʝʪʘʥʠʷ ʟʚʫʢʦʚ, ʭʨʫʧʢʠʝ, ʟʚʝʥʷʱʠʝ ʦʨʢʝʩʪ-

ʨʦʚʳʝ ʪʝʤʙʨʳ [6]. ɺ ʤʘʩʰʪʘʙʥʦʡ ʵʢʟʦʪʠʯʝʩʢʦʡ ʦʧʝʨʝ-ʣʝʛʝʥʜʝ çʊʫʨʘʥʜʦʪè (ʧʦ 

ʤʦʪʠʚʘʤ ʧʴʝʩʳ ʂ. ɻʦʮʮʠ) ʥʝʦʙʳʯʥʳʡ ʭʘʨʘʢʪʝʨ ʤʫʟʳʢʠ, ʩʧʣʘʚʣʝʥʥʳʡ ʠʟ 

ʝʚʨʦʧʝʡʩʢʦʡ ʤʝʣʦʜʠʢʠ ʠ ʧʦʜʣʠʥʥʳʭ ʢʠʪʘʡʩʢʠʭ ʤʦʪʠʚʦʚ. ɺ ʜʘʥʥʦʡ ʦʧʝʨʝ 

ʢʦʤʧʦʟʠʪʦʨ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʫʝʪ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʭʦʨʦʚʳʝ ʩʮʝʥʳ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʜʯʝʨʢʠʚʘʷ ʨʘʟʚʠʪʠʝ ʜʨʘʤʘʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɼʞ. ʇʫʯʯʠʥʠ ʷʚʠʣʩʷ ʧʦʩʣʝʜʥʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʠʪʘʣʴʷʥ-

ʩʢʦʡ ʦʧʝʨʥʦʡ ʢʣʘʩʩʠʢʠ, ʪʚʦʨʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ ʦʢʘʟʘʣʦ ʟʘʤʝʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʝʚʨʦʧʝʡʩʢʦʡ ʦʧʝʨʳ XX ʩʪʦʣʝʪʠʷ. ɺʝʨʥʳʡ ʪʨʘʜʠʮʠʷʤ ʨʝʘʣʠʩʪʠʯʝʩʢʦʛʦ 

ʠʩʢʫʩʩʪʚʘ, ʭʫʜʦʞʥʠʢ-ʛʫʤʘʥʠʩʪ ɼʞ. ʇʫʯʯʠʥʠ ʩʦʟʜʘʣ ʙʝʩʩʤʝʨʪʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʘʚʩʝʛʜʘ ʚʦʰʣʠ ʚ ʩʦʢʨʦʚʠʱʥʠʮʫ ʤʠʨʦʚʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ [4]. 

ʗʚʣʷʷʩʴ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʪʷʛʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʠʪʘʣʴʷʥʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ 

ʢʫʣʴʪʫʨʳ XIX ʩʪʦʣʝʪʠʷ, ʦʧʝʨʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ɼʞ. ʇʫʯʯʠʥʠ ʜʘʚʥʦ ʩʪʘʣʦ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʪʝʘʪʨʘʣʴʥʦʛʦ ʨʝʧʝʨʪʫʘʨʘ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʬʦʨʤʠʨʫʶʱʝʛʦ 

ʚʟʳʩʢʘʪʝʣʴʥʳʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʚʢʫʩ ʧʫʙʣʠʢʠ [8, 9, 10]. 
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ɺʃʀʗʅʀɽ ʊɺʆʈʏɽʉʊɺɸ ɼ.ʉ. ɹʆʈʊʅʗʅʉʂʆɻʆ ʅɸ ʈɸɿɺʀʊʀɽ 
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THE INFLUENCE OF D.S. BORTNYANSKY ON THE DEVELOPMENT  

OF RUSSIAN MUSICAL  CULTUR E XVIII -XIX  CENTURIES 
 

ɸʥʥʦʪʘʮʠʷ: ʥʘ ʨʫʙʝʞʝ XVIII-XIX ʚʝʢʦʚ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʩʪʦʨʠʠ ʭʦʨʦʚʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ʩʳʛʨʘʣʦ ʪʚʦʨʯʝʩʪʚʦ ʢʨʫʧʥʝʡʰʝʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʢʦʤʧʦʟʠʪʦʨʘ 

ɼ.ʉ. ɹʦʨʪʥʷʥʩʢʦʛʦ. ɺ ʥʘʰʠ ʜʥʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʚʦʨʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ 

ɼ.ʉ. ɹʦʨʪʥʷʥʩʢʦʛʦ ʩʚʷʟʘʥʘ ʩ ʦʞʠʚʣʝʥʠʝʤ ʠʥʪʝʨʝʩʘ ʢ ʮʝʨʢʦʚʥʦʤʫ ʧʝʥʠʶ, 

ʩʦʯʠʥʝʥʠʷ ʢʦʤʧʦʟʠʪʦʨʘ ʯʘʩʪʦ ʚʭʦʜʷʪ ʚ ʨʝʧʝʨʪʫʘʨ ʢʣʠʨʦʩʥʳʭ ʭʦʨʦʚ. ɺ ʩʪʘʪʴʝ 
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ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ XVIII-XIX ʚʚ. 

Abstract:  at the turn of the 18th-19th centuries, an important role in the history 

of choral art was played by the work of the greatest Russian composer D.S. 

Bortnyansky. Today, the relevance of D.S. Bortnyansky is associated with the revival 

of interest in church singing, the composer's works are often included in the repertoire 

of choirs. The article attempts to assess the contribution of D.S. Bortnyansky in the 

development of Russian musical culture of the 18th-19th centuries. 
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ɿʘʤʝʯʘʪʝʣʴʥʳʡ ʢʦʤʧʦʟʠʪʦʨ ɼʤʠʪʨʠʡ ʉʪʝʧʘʥʦʚʠʯ ɹʦʨʪʥʷʥʩʢʠʡ ʧʝʨʚʳʤ ʠʟ 

ʨʫʩʩʢʠʭ ʤʫʟʳʢʘʥʪʦʚ XVIII ʚʝʢʘ ʧʨʦʷʚʠʣ ʩʚʦʝ ʜʘʨʦʚʘʥʠʝ ʚ ʩʦʟʜʘʥʠʠ ʤʫʟʳʢʠ 

ʩʘʤʳʭ ʨʘʟʥʳʭ ʞʘʥʨʦʚ. ɹʦʨʪʥʷʥʩʢʠʡ ʨʘʚʥʦ ʟʥʘʯʠʪʝʣʝʥ ʚ ʦʙʣʘʩʪʠ ʦʧʝʨʳ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʤʫʟʳʢʠ, ʢʘʤʝʨʥʦʡ ʧʝʩʥʠ-ʨʦʤʘʥʩʘ ʠ, ʥʘʢʦʥʝʮ, ʭʦʨʦʚʦʡ 

ʢʫʣʴʪʫʨʳ [2, ʩ. 3]. ʅʦ ʝʩʣʠ ʭʦʨʦʚʳʝ ʩʦʯʠʥʝʥʠʷ ɹʦʨʪʥʷʥʩʢʦʛʦ ʠʟʚʝʩʪʥʳ ʜʦʚʦʣʴʥʦ 

ʰʠʨʦʢʦ, ʪʦ ʜʨʫʛʘʷ ʯʘʩʪʴ ʝʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ 

ʤʘʣʦʠʟʫʯʝʥʥʦʡ ï ʠʤʝʥʥʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʜʝʤʦʥʩʪʨʠʨʫʷ 

ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʡ ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʠ 

ʦʧʝʨʥʦʡ ʤʫʟʳʢʠ ʜʦʛʣʠʥʢʠʥʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʥʘʠʙʦʣʝʝ 

ʪʘʣʘʥʪʣʠʚʳʭ ʧʨʦʷʚʣʝʥʠʡ. 

ɹʣʘʛʦʜʘʨʷ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʠʟʫʯʝʥʠʶ ʥʘʩʣʝʜʠʷ ɹʦʨʪʥʷʥʩʢʦʛʦ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʦ ʦʮʝʥʠʪʴ ʢʦʤʧʦʟʠʪʦʨʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ ʵʪʦʛʦ ʚʳʜʘʶ-

ʱʝʛʦʩʷ ʜʝʷʪʝʣʷ ʨʫʩʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʨʘʥʝʝ ʠʟʚʝʩʪʥʦʛʦ ʣʠʰʴ ʚ 

ʢʘʯʝʩʪʚʝ ʘʚʪʦʨʘ ʢʫʣʴʪʦʚʦʡ ʤʫʟʳʢʠ [6, 7]. 

ɺʦ ʚʨʝʤʷ ʫʯʝʙʳ ʚ ʀʪʘʣʠʠ ɹʦʨʪʥʷʥʩʢʠʡ ʥʝ ʪʦʣʴʢʦ ʦʚʣʘʜʝʣ ʪʝʭʥʠʢʦʡ 

ʢʦʤʧʦʟʠʮʠʠ, ʥʦ ʠ ʜʘʞʝ ʧʨʠʦʙʨʝʣ ʠʟʚʝʩʪʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʤʧʦʟʠʪʦʨʘ, ʩʦʟʜʘʚʘʷ 

ʩʦʯʠʥʝʥʠʷ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʞʘʥʨʘʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʚʝʪʩʢʠʝ ʠ ʜʫʭʦʚʥʳʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʣʷ ʩʦʣʠʩʪʦʚ, ʭʦʨʘ ʠ ʦʨʢʝʩʪʨʘ ʠ ʪʨʠ ʢʨʫʧʥʳʝ ʦʧʝʨʳ. 

ʄʥʦʛʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝ ʜʦʰʣʠ ʜʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. ɺʝʨʦʷʪʥʦ, ʩʘʤ ʘʚʪʦʨ 

ʦʪʥʦʩʠʣʩʷ ʢ ʩʚʦʠʤ ʩʦʯʠʥʝʥʠʷʤ ʠʪʘʣʴʷʥʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʢʘʢ ʢ ʫʯʝʙʥʳʤ. ʉʨʝʜʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʩʦʟʜʘʥʥʳʭ ʟʘ ʛʨʘʥʠʮʝʡ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ çʅʝʤʝʮʢʫʶ ʦʙʝʜʥʶè, ʢʫʜʘ ɹʦʨʪʥʷʥʩʢʠʡ ʚʚʝʣ ʢʠʝʚʩʢʠʡ ʨʦʩʧʝʚ 

(Imitation dôun Cantique de Kiovieè) ʚ ʢʘʯʝʩʪʚʝ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʯʪʦ ʚʝʩʴʤʘ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʪʚʦʨʯʝʩʢʦʛʦ ʦʙʣʠʢʘ ʢʦʤʧʦʟʠʪʦʨʘ. ɹʦʨʪʥʷʥʩʢʠʡ ʧʳʪʘʣʩʷ ʩʚʦʝʡ 

ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʞʠʚʠʪʴ ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ ʪʫ ʵʧʦʭʫ ʝʚʨʦʧʝʡʩʢʠʝ 

ʬʦʨʤʳ ʚʚʝʜʝʥʠʝʤ ʚ ʥʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʫʩʩʢʠʭ ʤʝʣʦʜʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ 1779 ʛʦʜʫ ʢʦʤʧʦʟʠʪʦʨ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʈʦʩʩʠʶ, ʧʨʠʚʝʟʷ ʩ ʩʦʙʦʡ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʥʘʧʠʩʘʥʥʳʝ ʚ ʀʪʘʣʠʠ ï ʦʧʝʨʳ, ʩʦʥʘʪʳ ʜʣʷ ʢʣʘʚʝʩʠʥʘ, ʥʝʩʢʦʣʴʢʦ 

ʢʘʥʪʘʪ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʣʷ ʭʦʨʘ. ʅʘ ʈʦʜʠʥʝ ʝʛʦ ʥʘʟʥʘʯʘʶʪ ʢʘʧʝʣʴʤʝʡʩʪʝʨʦʤ 

ʇʨʠʜʚʦʨʥʦʛʦ ʧʝʚʯʝʩʢʦʛʦ ʭʦʨʘ, ʛʜʝ ʦʩʥʦʚʥʦʡ ʩʬʝʨʦʡ ʝʛʦ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʙʳʣʘ ʭʦʨʦʚʘʷ ʤʫʟʳʢʘ, ʩʦʯʠʥʝʥʠʝ ʢʦʪʦʨʦʡ ʙʳʣʦ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʫʩʣʦʚʠʡ ʝʛʦ ʧʨʠʜʚʦʨʥʦʡ ʩʣʫʞʙʳ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʪʥʦʩʷʪʩʷ ʠ ʣʫʯʰʠʝ ʦʧʝʨʳ 

ɹʦʨʪʥʷʥʩʢʦʛʦ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʦʧʝʨʳ çɸʣʢʠʜè, çʇʨʘʟʜʥʝʩʪʚʦ 

ʩʝʥʴʦʨʘè, çʉʳʥ-ʩʦʧʝʨʥʠʢè, çʉʦʢʦʣè. ʀʟ ʢʘʤʝʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʦʯʠʥʝʥʠʡ 

ʢʦʤʧʦʟʠʪʦʨʘ ʚʳʜʝʣʷʝʪʩʷ ʮʠʢʣ ʠʟ 6 ʩʦʥʘʪ ʜʣʷ ʢʣʘʚʠʨʘ, ʢʚʘʨʪʝʪ ʩ ʫʯʘʩʪʠʝʤ 

ʬʦʨʪʝʧʠʘʥʦ, çʂʦʥʮʝʨʪʥʘʷ ʩʠʤʬʦʥʠʷè. 

ʇʝʨʚʘʷ ʥʘʧʠʩʘʥʥʘʷ ʚ ʈʦʩʩʠʠ ɹʦʨʪʥʷʥʩʢʠʤ ʦʧʝʨʘ çʇʨʘʟʜʥʝʩʪʚʦ ʩʝʥʴʦʨʘè 

ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʘʩʴ ʫʪʨʘʯʝʥʥʦʡ. ʆʧʝʨʘ, ʠʤʝʶʱʘʷ ʧʦʜʟʘʛʦʣʦʚʦʢ çComedie, 

melee dôaires et des baletsè (çʂʦʤʝʜʠʷ ʩ ʘʨʠʷʤʠ ʠ ʙʘʣʝʪʦʤè), ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʚ 

ʇʘʚʣʦʚʩʢʝ ʚ 1786 ʛʦʜʫ. ɸʚʪʦʨʩʪʚʦ ʬʨʘʥʮʫʟʩʢʦʛʦ ʣʠʙʨʝʪʪʦ ʧʨʠʥʘʜʣʝʞʘʣʦ 

ʙʠʙʣʠʦʪʝʢʘʨʶ ʠ ʯʪʝʮʫ ʇʘʚʣʘ ʇʝʪʨʦʚʠʯʘ ï ʌ. ʃʷʬʝʨʤʴʝʨʫ. ʆʧʝʨʘ çʇʨʘʟʜʥʝʩʪʚʦ 

ʩʝʥʴʦʨʘè ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʤʘʩʪʝʨʩʪʚʦʤ ʠ ʷʨʢʦʩʪʴʶ ï ʵʪʦ ʧʝʨʚʘʷ ʧʦʧʳʪʢʘ 

ʢʦʤʧʦʟʠʪʦʨʘ ʩʦʟʜʘʪʴ ʦʧʝʨʫ ʥʦʚʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʣʘʩʴ ʙʳ ʦʪ ʝʛʦ 

ʠʪʘʣʴʷʥʩʢʠʭ ʦʧʝʨ. 
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ʉʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʦʩʪʘʥʦʚʢʠ çʇʨʘʟʜʥʝʩʪʚʦ ʩʝʥʴʦʨʘè 

ɹʦʨʪʥʷʥʩʢʠʡ ʧʠʰʝʪ ʥʦʚʫʶ ʦʧʝʨʫ çʉʦʢʦʣè (çLe Fauconè) ʥʘ ʩʶʞʝʪ ʦʜʥʦ-

ʠʤʝʥʥʦʡ ʥʦʚʝʣʣʳ ɹʦʢʘʯʯʠʦ. 

ʇʦʷʚʣʝʥʠʝ ʪʨʝʪʴʝʡ ʦʧʝʨʳ ʥʝ ʟʘʩʪʘʚʠʣʦ ʩʝʙʷ ʜʦʣʛʦ ʞʜʘʪʴ. ʇʝʨʚʦʝ 

ʫʧʦʤʠʥʘʥʠʝ ʦ ʥʦʚʦʡ ʦʧʝʨʝ çʉʳʥ-ʩʦʧʝʨʥʠʢ, ʠʣʠ ʅʦʚʘʷ ʉʪʨʘʪʦʥʠʢʘè (çLe fils 

rival, ou La moderne Stratonicaè) ʥʘ ʣʠʙʨʝʪʪʦ ʌ. ʃʷʬʝʨʤʴʝʨʘ ʦʪʥʦʩʠʪʩʷ ʢ 1787 

ʛʦʜʫ. ʇʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʧʴʝʩʳ ʘʚʪʦʨʦʤ ʪʝʢʩʪʘ ʧʨʠ ɺʝʣʠʢʦʤ ʢʥʷʟʝ ʦʥʘ ʙʳʣʘ 

ʦʜʦʙʨʝʥʘ, ʨʦʣʠ ʨʘʟʦʙʨʘʥʳ ʩʨʝʜʠ ʘʨʪʠʩʪʦʚ, ʘ ɹʦʨʪʥʷʥʩʢʦʤʫ ʙʳʣʦ ʧʨʠʢʘʟʘʥʦ 

ʩʦʯʠʥʠʪʴ ʤʫʟʳʢʫ [2]. 

ʆʧʝʨʥʘʷ ʤʫʟʳʢʘ ɹʦʨʪʥʷʥʩʢʦʛʦ ʠʤʝʣʘ ʦʛʨʦʤʥʳʡ ʫʩʧʝʭ ʚ ʀʪʘʣʠʠ.  

ʅʦ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʧʨʠ ʮʘʨʩʢʦʤ ʜʚʦʨʝ ʩʨʝʜʠ ʢʦʤʧʦʟʠʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʯʘʣʠ ʨʘʙʦʪʘʪʴ ʧʦʟʞʝ, ʝʛʦ ʦʧʝʨʥʳʝ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʦʯʠʥʝʥʠʷ ʥʝ ʙʳʣʠ 

ʧʦʧʫʣʷʨʥʳ ʠ ʠʩʧʦʣʥʷʣʠʩʴ ʣʠʰʴ ʚ ʫʟʢʦʤ ʢʨʫʛʫ. 

ɺ 1796 ʛʦʜʫ ɹʦʨʪʥʷʥʩʢʠʡ ʧʦʣʫʯʘʝʪ ʥʘʟʥʘʯʝʥʠʝ ʥʘ ʜʦʣʞʥʦʩʪʴ çʜʠʨʝʢʪʦʨʘ 

ʚʦʢʘʣʴʥʦʡ ʤʫʟʳʢʠ ʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʨʠʜʚʦʨʥʦʡ ʢʘʧʝʣʣʠʝʡè ʠ ʦʩʥʦʚʦʡ ʝʛʦ 

ʢʦʤʧʦʟʠʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʠʤʝʥʥʦ ʮʝʨʢʦʚʥʘʷ ʭʦʨʦʚʘʷ 

ʤʫʟʳʢʘ, ʪʘʢ ʢʘʢ ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʜʠʨʝʢʪʦʨʘ ʚʭʦʜʠʣʦ ʩʦʯʠʥʝʥʠʝ ʤʫʟʳʢʠ ʜʣʷ 

ʧʨʠʜʚʦʨʥʳʭ ʮʝʨʢʚʝʡ. 

ɺ ʢʦʥʮʝ ʞʠʟʥʠ ɹʦʨʪʥʷʥʩʢʠʡ ʧʨʦʜʦʣʞʘʣ ʧʠʩʘʪʴ ʨʦʤʘʥʩʳ, ʧʝʩʥʠ, ʢʘʥʪʘʪʳ. 

çɺʦ ʚʨʝʤʷ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1812 ʛʦʜʘ ɹʦʨʪʥʷʥʩʢʠʡ, ʢʦʪʦʨʦʤʫ ʚ ʪʦ ʚʨʝʤʷ 

ʙʳʣ 61 ʛʦʜ, ʦʜʫʰʝʚʣʝʥʥʳʡ ʚʳʩʦʢʠʤ ʧʘʪʨʠʦʪʠʯʝʩʢʠʤ ʧʦʜʲʝʤʦʤ, ʩʦʟʜʘʣ ʨʷʜ 

ʚʦʢʘʣʴʥʦ-ʦʨʢʝʩʪʨʦʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʝʣʠʯʠʶ ʨʫʩʩʢʦʛʦ ʚʦʠʥʩʪʚʘ 

ï çʄʘʨʰ ʚʩʝʦʙʱʝʛʦ ʦʧʦʣʯʝʥʠʷ ʚ ʈʦʩʩʠʠè, çʇʝʩʥʴ ʨʘʪʥʠʢʦʚè, çʇʝʚʝʮ ʚʦ ʩʪʘʥʝ 

ʨʫʩʩʢʠʭ ʚʦʠʥʦʚè [5, ʩ. 10-11]. 

ʊʚʦʨʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʢʦʤʧʦʟʠʪʦʨʘ ʦʯʝʥʴ ʙʦʛʘʪʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦ. ʀʤ 

ʥʘʧʠʩʘʥʳ: 6 ʦʧʝʨ, ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ (ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ) ʧʨʦʠʟʚʝʜʝʥʠʡ ʜʣʷ ʭʦʨʘ 

ʙʝʟ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʨʷʜ ʢʘʥʪʘʪ, ʢʦʥʮʝʨʪʥʳʝ ʫʚʝʨʪʶʨʳ ʠ ʢʘʤʝʨʥʳʝ ʘʥʩʘʤʙʣʠ 

(ʬʦʨʪʝʧʠʘʥʥʳʝ ʢʚʘʨʪʝʪʳ, ʢʚʠʥʪʝʪʳ, ʩʦʥʘʪʳ ʜʣʷ ʩʢʨʠʧʢʠ ʠ ʬʦʨʪʝʧʠʘʥʦ), 

ʩʠʤʬʦʥʠʷ ʜʣʷ ʢʘʤʝʨʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʥʮʝʨʪ ʜʣʷ ʬʦʨʪʝʧʠʘʥʦ ʩ ʦʨʢʝʩʪʨʦʤ, 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʥʘʪ ʠ ʧʴʝʩ ʜʣʷ ʬʦʨʪʝʧʠʘʥʦ, ʨʷʜ ʨʦʤʘʥʩʦʚ ʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʣʷ ʚʦʝʥʥʳʭ ʦʨʢʝʩʪʨʦʚ. 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʪʚʦʨʯʝʩʪʚʘ ʜʨʫʛʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚʳʨʘʞʘʣʦʩʴ 

ʚ ʥʝʫʩʪʘʥʥʳʭ ʠʩʢʘʥʠʷʭ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʞʘʥʨʘ, ʘ ʫ ɹʦʨʪʥʷʥʩʢʦʛʦ ʦʥʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʰʠʨʦʪʝ ʦʭʚʘʪʘ ʩʘʤʳʭ ʨʘʟʥʳʭ ʞʘʥʨʦʚ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦʥʢʦʝ 

ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʞʘʥʨʘ, 

ʭʘʨʘʢʪʝʨ ʤʫʟʳʢʠ, ʦʩʥʦʚʥʳʝ ʧʨʠʝʤʳ ʠ ʦʙʱʠʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʥʘʩʪʨʦʡ ʦʩʪʘʶʪʩʷ ʫ 

ʢʦʤʧʦʟʠʪʦʨʘ ʝʜʠʥʳʤʠ ʢʘʢ ʚ ʦʧʝʨʝ, ʪʘʢ ʠ ʚ ʢʦʥʮʝʨʪʘʭ, ʩʦʥʘʪʘʭ, ʩʠʤʬʦʥʠʠ ʠ 

ʜʨʫʛʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ. ʕʪʘ ʤʫʟʳʢʘ ʧʨʠʟʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʫʢʨʘʰʘʪʴ, ʨʘʜʦʚʘʪʴ ʠ 

ʫʩʧʦʢʘʠʚʘʪʴ: ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʟʘ ʥʝʡ ʩʢʨʳʪʘ ʙʦʣʴʰʘʷ ʩʦʟʠʜʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ï çʟʜʝʩʴ 

ʢʘʢ ʚ ʧʨʦʟʝ ʂʘʨʘʤʟʠʥʘ, ʩʢʣʘʜʳʚʘʣʘʩʴ ʥʦʚʘʷ, ʩʚʦʙʦʜʥʘʷ ʦʪ ʘʨʭʘʠʟʤʘ, ʛʣʫʙʦʢʘʷ, 

ʣʘʢʦʥʠʯʥʘʷ ʠ ʷʩʥʘʷ ʨʦʜʥʘʷ ʤʫʟʳʢʘʣʴʥʘʷ ʨʝʯʴè [4, ʩ. 118]. 

ɺ ʪʚʦʨʯʝʩʢʦʤ ʥʘʩʣʝʜʠʠ ɹʦʨʪʥʷʥʩʢʦʛʦ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʤʥʦʛʦ ʦʙʨʘʟʮʦʚ 

ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʧʦ ʚʳʨʘʟʠʪʝʣʴʥʦʡ ʥʘʧʝʚʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʣʦʜʠʡ. ʕʪʦ, 

ʥʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʵʧʠʟʦʜʳ ʠʟ ʩʦʥʘʪ ʠ ʢʚʠʥʪʝʪʘ ʘʚʪʦʨʘ, ʠʥʪʦʥʘʮʠʦʥʥʦ 

ʙʣʠʟʢʠʡ ʢ ʫʢʨʘʠʥʩʢʠʤ ʧʝʩʥʷʤ ʪʝʤʘʪʠʟʤ ʩʠʤʬʦʥʠʠ, ʠ, ʥʘʢʦʥʝʮ, ʨʷʜ ʘʨʠʡ ʠʟ ʝʛʦ 

ʦʧʝʨ çʉʦʢʦʣè ʠ çʉʳʥ-ʩʦʧʝʨʥʠʢè. 
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ɺ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʦʯʠʥʝʥʠʷʭ ɹʦʨʪʥʷʥʩʢʠʤ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʦʥʘʪʥʘʷ ʬʦʨʤʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʘ ʯʘʩʪʦ ʠ ʛʠʙʢʦ ʦʪʩʪʫʧʘʝʪ ʦʪ ʩʚʦʝʛʦ ʦʙʳʯʥʦʛʦ 

ʪʠʧʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʦʥʘʪʥʦʡ ʬʦʨʤʳ ʚʳʜʝʣʷʝʪʩʷ 

ʦʙʠʣʠʝ ʷʨʢʦʛʦ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʤ ʢʦʤʧʦʟʠʪʦʨ ʥʘʜʝʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʛʣʘʚʥʳʝ, ʧʦʙʦʯʥʳʝ, ʥʦ ʠ ʜʘʞʝ ʩʚʷʟʫʶʱʠʝ ʧʘʨʪʠʠ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ 

ʵʧʠʟʦʜʳ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠʟʣʶʙʣʝʥʥʳʡ ʧʨʠʝʤ ʢʦʤʧʦʟʠʪʦʨʘ ï ʚʚʝʜʝʥʠʝ ʚ 

ʩʦʥʘʪʥʫʶ ʬʦʨʤʫ ʥʝʩʢʦʣʴʢʠʭ (ʦʙʳʯʥʦ ʜʚʫʭ) ʧʦʙʦʯʥʳʭ ʧʘʨʪʠʡ. ʕʪʦʪ ʧʨʠʝʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʚʝʨʪʶʨʘʭ ʢ ʦʧʝʨʘʤ çʉʦʢʦʣè, çʉʳʥ-ʩʦʧʝʨʥʠʢè, ʚ ʩʦʥʘʪʝ ʌʘ-

ʤʘʞʦʨ ʜʣʷ ʬʦʨʪʝʧʠʘʥʦ. 

ʋ ɹʦʨʪʥʷʥʩʢʦʛʦ ʚ ʩʦʥʘʪʥʳʭ allegro ʨʘʟʚʠʪʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʘʜʘʝʪ ʥʝ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ ʢʨʘʡʥʝ ʩʞʘʪʘ, ʘ ʥʘʭʦʜʠʪ 

ʩʚʦʝ ʤʝʩʪʦ ʚ ʵʢʩʧʦʟʠʮʠʠ ʠ ʨʝʧʨʠʟʝ ʚ ʨʘʟʜʝʣʘʭ ʩʚʷʟʫʶʱʝʡ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ 

ʧʘʨʪʠʡ. ʊʘʢʞʝ ʠʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ ʯʘʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʟʠʪʦʨʦʤ 

ʦʩʪʨʦʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʚ ʨʘʟʨʘʙʦʪʦʯʥʳʭ ʵʧʠʟʦʜʘʭ: ʤʦʜʫʣʷʮʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʦʜʥʦʡ ʠʟ ʧʦʙʦʯʥʳʭ ʪʝʤ, ʥʝʦʞʠʜʘʥʥʦ ʟʘʚʝʨʰʘʝʪʩʷ 

ʢʘʜʘʥʩʦʤ. ʇʦʜʦʙʥʳʡ ʧʝʨʝʭʦʜ ʛʘʨʤʦʥʠʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʫʚʝʨʪʶʨʝ ʢ ʦʧʝʨʝ 

çʂʚʠʥʪ ʌʘʙʠʡè, ʛʜʝ ʧʦʜʛʦʪʘʚʣʠʚʘʶʱʘʷ ʜʦ-ʤʘʞʦʨ ʜʦʤʠʥʘʥʪʘ ʨʘʟʨʝʰʘʝʪʩʷ ʚ ʤʠ-

ʤʠʥʦʨ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʠʝʤ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠ ʚ ʫʚʝʨʪʶʨʝ ʢ ʦʧʝʨʝ çʉʳʥ-

ʩʦʧʝʨʥʠʢè. 

ɹʦʨʪʥʷʥʩʢʠʡ ʚ ʩʚʦʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʥʘʨʷʜʫ ʩ ʩʦʥʘʪʥʦʡ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪ 

ʧʨʦʩʪʫʶ ʜʚʫʭ-ʪʨʝʭʯʘʩʪʥʫʶ ʠ ʨʦʥʜʦʦʙʨʘʟʥʫʶ ʬʦʨʤʳ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ 

ʦʪʤʝʪʠʪʴ ʩʚʦʝʦʙʨʘʟʠʝ ʨʦʥʜʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ: ʵʧʠʟʦʜʳ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʤʳʝ 

ʦʩʥʦʚʥʦʡ ʪʝʤʝ, ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ï ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʪʘʢʪʦʚ ʜʦ ʙʦʣʴʰʦʛʦ ʨʘʟʚʠʪʦʛʦ ʧʦʩʪʨʦʝʥʠʷ (ʨʦʥʜʦ ʚ ʦʧʝʨʝ çʂʚʠʥʪ 

ʌʘʙʠʡè, ʧʝʩʝʥʢʘ ʉʘʥʰʝʪʪʳ ʚ ʦʧʝʨʝ çʉʳʥ-ʩʦʧʝʨʥʠʢè). ʇʨʠ ʵʪʦʤ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ 

ʨʘʟʚʠʪʠʝ ʧʦʜʦʙʥʳʭ ʵʧʠʟʦʜʦʚ ʥʦʩʠʪ ʭʘʨʘʢʪʝʨ ʨʘʟʨʘʙʦʪʢʠ. 

ʅʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʝʩʝʥʥʳʝ ʬʦʨʤʳ ʚ 

ʪʚʦʨʯʝʩʪʚʝ ʢʦʤʧʦʟʠʪʦʨʘ: ʘʨʠʷ, ʘʨʠʝʪʪʘ, ʨʦʤʘʥʩ, ʢʫʧʣʝʪ, ʧʝʩʝʥʢʘ (chanson). 

ʇʦʣʴʟʫʷʩʴ ʧʨʦʩʪʦʡ ʜʚʫʭʯʘʩʪʥʦʡ ʬʦʨʤʦʡ ɹʦʨʪʥʷʥʩʢʠʡ ʠʥʦʛʜʘ ʩʦʟʜʘʝʪ ʥʘ ʝʝ 

ʦʩʥʦʚʝ çé ʢʘʢ ʙʳ ʘʥʩʘʤʙʣʴ, ʚ ʢʦʪʦʨʦʤ ʧʦʚʪʦʨʝʥʠʝ ʥʝʠʟʤʝʥʥʦʛʦ ʢʫʧʣʝʪʘ 

ʧʦʨʫʯʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʘʤè [2, ʩ. 29]. ʊʘʢʦʡ ʪʠʧ çʣʦʞʥʦʛʦ 

ʨʦʤʘʥʩʘè ʩʚʷʟʳʚʘʝʪʩʷ ʫ ʘʚʪʦʨʘ ʩ ʭʘʨʘʢʪʝʨʦʤ ʨʦʤʘʥʩʘ (ʨʦʤʘʥʩ ɸʣʴʙʝʨʪʠʥʳ, 

ʉʘʥʰʝʪʪʳ ʠ ʃʝʦʥʦʨʳ ʚ ʦʧʝʨʝ çʉʳʥ-ʩʦʧʝʨʥʠʢè ʠ ʨʦʤʘʥʩ ɾʘʥʥʝʪʳ ʠ ɻʨʝʛʫʘʨʘ ʠʟ 

ʦʧʝʨʳ çʉʦʢʦʣè). ʇʦʜʦʙʥʳʡ ʧʨʠʝʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʬʦʨʤʫ 

ʢʫʧʣʝʪʘ-ʘʥʩʘʤʙʣʷ, ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʦʧʝʨʘʭ-ʚʦʜʝʚʠʣʷʭ ʚ ʥʘʯʘʣʝ XIX 

ʚʝʢʘ. ʉ ʜʨʫʛʦʡ ʞʝ ʩʪʦʨʦʥʳ ï çʵʪʠ ʜʚʘ ʨʦʤʘʥʩʘ ʩʦʩʪʘʚʣʷʶʪ ʩʢʨʦʤʥʳʡ, ʥʦ ʮʝʥʥʳʡ 

ʚʢʣʘʜ ʚ ʧʦʣʥʫʶ ʟʘʛʘʜʦʢ ʦʙʣʘʩʪʴ ʠʩʪʦʢʦʚ ʨʫʩʩʢʦʡ ʨʦʤʘʥʩʥʦʡ ʣʠʨʠʢʠè [1, ʩ. 24]. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʥʘʩʣʝʜʠʠ ɹʦʨʪʥʷʥʩʢʦʛʦ ʜʣʷ ʥʘʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝ 

ʪʦʣʴʢʦ ʦʧʝʨʳ, ʥʘʧʠʩʘʥʥʳʝ ʚ ʀʪʘʣʠʠ, ʥʦ ʠ ʪʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʈʦʩʩʠʠ. 

ʕʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʦʟʥʠʢʣʠ ʚ ʚʝʩʴʤʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʫʩʩʢʦʛʦ ʫʩʘʜʝʙ-

ʥʦʛʦ ʪʝʘʪʨʘʣʴʥʦʛʦ ʙʳʪʘ ʪʦʛʦ ʚʨʝʤʝʥʠ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ çʝʚʨʦʧʝʡʩʢʠʝè ʯʝʨʪʳ 

ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ, ʷʚʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʚʦʧʣʦʱʝʥʠʝʤ ʦʜʥʦʡ ʠʟ ʥʝʠʩʩʣʝʜʦ-

ʚʘʥʥʳʭ ʣʠʥʠʡ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʪʝʘʪʨʘ ʢʦʥʮʘ XVIII ʚʝʢʘ. 

ʅʘʣʠʯʠʝ ʪʨʝʭ ʦʧʝʨʥʳʭ ʧʘʨʪʠʪʫʨ ɹʦʨʪʥʷʥʩʢʦʛʦ (çʇʨʘʟʜʥʝʩʪʚʦ ʩʝʥʴʦʨʘè, 

çʉʦʢʦʣè ʠ çʉʳʥ-ʩʦʧʝʨʥʠʢè) ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʪʦʡ ʵʧʦʭʠ, ʩʦʟʜʘʥʥʳʭ ʜʣʷ ʣʶʙʠʪʝʣʴʩʢʠʭ ʢʨʫʞʢʦʚ, ʙʳʣʦ 
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ʫʪʨʘʯʝʥʦ. ʅʦ ʥʝ ʤʝʥʴʰʝʡ ʚʘʞʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʜʨʫʛʠʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʪʨʠ 

ʦʧʝʨʳ: çʂʨʝʦʥʪè, çɸʣʢʠʜè ʠ çʂʚʠʥʪ ʌʘʙʠʡè. ʉʫʜʷ ʧʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʦʰʝʜʰʝʡ 

ʜʦ ʥʘʩ ʦʧʝʨʝ çʂʚʠʥʪ ʌʘʙʠʡè, ɹʦʨʪʥʷʥʩʢʠʡ ʚ ʩʚʦʠʭ ʦʧʝʨʘʭ, ʥʘʧʠʩʘʥʥʳʭ ʚ 

ʠʪʘʣʴʷʥʩʢʠʡ ʧʝʨʠʦʜ ʞʠʟʥʠ ʢʦʤʧʦʟʠʪʦʨʘ, ʦʙʨʘʱʘʣʩʷ ʢ ʞʘʥʨʫ ʦʧʝʨʳ seria, 

ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʘʥʪʠʯʥʳʭ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʫʩʣʦʚʥʦ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʶʞʝʪʘʭ, ʪʨʘʢʪʦʚʘʥʥʳʭ ʚ ʪʨʘʛʝʜʠʡʥʦ ʧʨʠʧʦʜʥʷʪʦʤ ʧʣʘʥʝ. 

ʂʦʤʧʦʟʠʪʦʨ, ʩʦʭʨʘʥʷʷ ʚʩʝ ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʦʧʝʨʳ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʪʨʦʠʪ ʤʫʟʳʢʘʣʴʥʳʝ ʥʦʤʝʨʘ ʚ ʬʦʨʤʝ ʘʨʠʠ, ʚʚʦʜʠʪ ʤʝʞʜʫ ʥʠʤʠ 

ʨʝʯʠʪʘʪʠʚʳ, ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʝʮʠʬʨʦʚʘʥʥʳʤ ʙʘʩʦʤ. ɿʘʢʘʥʯʠʚʘʷ 

ʧʝʨʚʳʡ ʘʢʪ ʦʧʝʨʳ ʘʨʠʝʡ, ʚʪʦʨʦʡ ï ʜʫʵʪʦʤ, ʘ ʪʨʝʪʠʡ ï ʭʦʨʦʤ, ɹʦʨʪʥʷʥʩʢʠʡ 

ʩʦʟʜʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʥʘʛʥʝʪʘʥʠʝ, ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʢʦʤʧʝʥʩʠʨʫʶʱʝʝ ʩʚʦʡʩʪ-

ʚʝʥʥʦʝ ʦʧʝʨʝ ʵʪʦʛʦ ʪʠʧʘ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʚʝʨʥʫʪʳʭ ʬʠʥʘʣʦʚ. 

ɼʘʞʝ ʚ ʨʘʥʥʠʭ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ɹʦʨʪʥʷʥʩʢʦʛʦ ʫʞʝ ʥʘʣʠʮʦ ʯʝʨʪʳ ʷʨʢʦʛʦ ʠ 

ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʜʘʨʦʚʘʥʠʷ, ʥʝ ʞʝʣʘʶʱʝʛʦ ʚʳʩʪʨʘʠʚʘʪʴ ʛʨʘʥʠʮʳ ʠ ʚʳʭʦʜʷʱʝʛʦ ʟʘ 

ʨʘʤʢʠ ʫʟʘʢʦʥʝʥʥʳʭ ʩʭʝʤ. ʊʘʢʦʚʳ ʧʨʝʢʨʘʩʥʳʝ ʧʦ ʩʚʝʞʝʩʪʠ ʧʨʠʝʤʳ ʦʨʢʝʩʪʨʦʚʢʠ, 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʠ ʩʤʝʣʳʝ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ ʠ ʤʦʜʫʣʷʮʠʠ, ʩʚʦʙʦʜʥʦʝ 

ʨʘʟʚʠʪʠʝ ʬʦʨʤʳ ʨʷʜʘ ʥʦʤʝʨʦʚ. 

ɺʘʞʥʝʡʰʝʡ ʩʠʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʚ ʪʚʦʨʯʝʩʪʚʝ ɹʦʨʪʥʷʥʩʢʦʛʦ ʷʚʣʷʝʪʩʷ 

ʤʘʩʪʝʨʩʢʦʝ ʚʣʘʜʝʥʠʝ ʦʨʢʝʩʪʨʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʂʦʤʧʦʟʠʪʦʨ, ʧʦʣʴʟʫʷʩʴ 

ʩʘʤʳʤʠ ʩʢʨʦʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʜʦʩʪʠʛʘʝʪ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʙʦʛʘʪʩʪʚʘ 

ʦʨʢʝʩʪʨʦʚʳʭ ʢʨʘʩʦʢ, ʦʱʫʱʘʷ ʛʠʙʢʦʩʪʴ, ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʠ ʩʠʣʫ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʨʢʝʩʪʨʘ. ʀʥʜʠʚʠʜʫʘʣʠʟʠʨʫʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʪʝʤʙʨʳ, ʩʪʨʝʤʷʩʴ ʥʘʠʙʦʣʝʝ 

ʧʦʣʥʦ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦ ʧʝʨʝʜʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʝ ʯʫʚʩʪʚʘ. 

çɹʦʨʪʥʷʥʩʢʠʡ ï ʙʦʣʴʰʦʡ ʠ ʩʘʤʦʙʳʪʥʳʡ ʭʫʜʦʞʥʠʢ, ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʫʩʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

çʵʧʦʭʦʡ ʢʣʘʩʩʠʮʠʟʤʘè [2]. ɺ ʪʚʦʨʯʝʩʪʚʝ ɹʦʨʪʥʷʥʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʷʩʥʦʩʪʴ 

ʚʦʩʧʨʠʷʪʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʯʫʪʢʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʦʙʣʘʩʪʴ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʯʫʚʩʪʚ, ʩʪʨʦʡʥʘʷ, ʯʝʪʢʘʷ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʞʠʚʘʷ ʬʦʨʤʘ ʪʚʦʨʯʝʩʢʦʛʦ ʚʦʧʣʦʱʝʥʠʷ 

ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʮʝʥʥʦ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʧʨʝʪʚʦʨʝʥʠʝ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ʪʝʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ ï ʛʣʫʙʠʥʳ, ʟʘʜʫʰʝʚʥʦʩʪʠ, ʧʨʘʚʜʠʚʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ 

ʥʘʰʝ ʨʫʩʩʢʦʝ ʠʩʢʫʩʩʪʚʦ ʩʘʤʳʤ ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʠʩʢʫʩʩʪʚʦʤ ʤʠʨʘ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʚʦʨʯʝʩʪʚʦ ʢʦʤʧʦʟʠʪʦʨʘ ʚʩʪʘʣʦ ʥʘ ʧʫʪʴ ʚʦʟʨʦʞʜʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʠ ʚʳʟʚʘʣʦ ʦʞʠʚʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʫ ʪʝʦʨʝʪʠʢʦʚ ʠ 

ʧʨʘʢʪʠʢʦʚ ʜʠʨʠʞʝʨʩʢʦ-ʭʦʨʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ. ʂʘʞʜʦʝ ʠʟ ʭʦʨʦʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ɹʦʨʪʥʷʥʩʢʦʛʦ ʧʨʠʚʣʝʢʘʝʪ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʤʫʟʳʢʦʚʝʜʦʚ, ʢʦʪʦʨʳʝ 

ʩʪʨʝʤʷʪʩʷ ʜʘʪʴ ʧʦʣʥʫʶ ʞʘʥʨʦʚʦ-ʩʪʠʣʝʚʫʶ ʠ ʦʙʨʘʟʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʫ ʝʛʦ ʩʦʯʠʥʝʥʠʡ [8, 9]. 
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Abstract:  the article presents an analysis of modern trends in the development 

of choral music in Argentina on the example of the work of Argentine composers 

Irma Urteaga, Esteban Bensekri and Oscar Edelstein. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʨʛʝʥʪʠʥʘ, ʭʦʨ, ʢʦʤʧʦʟʠʪʦʨ, ʀ. ʋʨʪʝʘʛʘ, ʕ. ɹʝʥʩʝʢʨʠ, 

ʆ. ʕʜʝʣʴʰʪʝʡʥ. 

Keywords: Argentina, choir, composer, I. Urteaga, E. Bensekri, O. Edelstein. 

 

ʍʦʨʦʚʘʷ ʤʫʟʳʢʘ ɸʨʛʝʥʪʠʥʳ ï ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʷʨʢʠʭ ʤʫʟʳʢʘʣʴʥʳʭ 

ʷʚʣʝʥʠʡ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. ʉʝʛʦʜʥʷ ʧʦʚʩʝʤʝʩʪʥʦ ʫʩʪʨʘʠʚʘʶʪʩʷ ʬʝʩʪʠʚʘʣʠ ʠ 

ʢʦʥʢʫʨʩʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʙʦʛʘʪʩʪʚʦ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʦʜʠʥʳ ʪʘʥʛʦ. 
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ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʘʩʣʝʜʠʷ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʠʭ 

ʢʦʤʧʦʟʠʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʫʜʘʣʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʠ 

ʩʣʘʙʦ ʨʘʟʚʠʪʦʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʢʫʣʴʪʫʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ; ʢʦʥʩʝʨʚʘʪʠʟʤ 

ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʩʣʫʰʘʪʝʣʝʡ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʚʨʝʤʝʥʝʤ 

ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʫʟʳʢʠ; ʚʩʝ ʝʱʝ ʠʛʨʘʶʱʘʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ 

ʠʥʝʨʮʠʷ çʝʚʨʦʧʦʮʝʥʪʨʠʟʤʘè, ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʝʜʦʦʮʝʥʢʝ ʥʦʚʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʷʚʣʝʥʠʡ [1, 2]. 

ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚʢʣʘʜ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʦʡ ʤʫʟʳʢʠ ʚ ʤʠʨʦʚʫʶ 

ʤʫʟʳʢʘʣʴʥʫʶ ʢʫʣʴʪʫʨʫ ʝʱʝ ʥʝ ʦʮʝʥʝʥ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʮʝʣʦʩʪʥʦ, 

ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʚʦʨʯʝʩʪʚʝ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʠʭ 

ʢʦʤʧʦʟʠʪʦʨʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʝʪʩʷ. ɺʥʝ ʩʬʝʨʳ ʚʥʠʤʘʥʠʷ 

ʦʩʪʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʟʥʦʨʦʜʥʳʭ ʩʫʙʢʫʣʴʪʫʨ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʤʫʟʳʢʘʣʴʥʫʶ ʢʫʣʴʪʫʨʫ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ʥʝ ʧʦʣʫʯʠʣʠ ʜʦʣʞʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ʥʝʢʦʪʦʨʳʝ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʘʞʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʪʘʥʦʚʣʝʥʠʷ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. 

ʉʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʛʝʥʪʠʥʩʢʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʥʘʠʙʦʣʝʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʤʠ ʧʨʠʚʝʨʞʝʥʮʘʤʠ ʘʚʘʥʛʘʨʜʘ ʩʯʠʪʘʶʪʩʷ ʀʨʤʘ ʋʨʪʝʘʛʘ, ʕʩʪʝʙʘʥ 

ɹʝʥʩʝʢʨʠ, ʆʩʢʘʨ ʕʜʝʣʴʰʪʝʡʥ ʠ ʜʨ.   

ʀʨʤʘ ʋʨʪʝʘʛʘ ʨʦʜʠʣʘʩʴ ʚ ʉʘʥ-ʅʠʢʦʣʘʩʝ, ɹʫʵʥʦʩ-ɸʡʨʝʩ. ʆʥʘ ʥʘʯʘʣʘ ʩʚʦʝ 

ʦʙʫʯʝʥʠʝ ʚ ʇʘʨʘʥʝ (ʕʥʪʨʝ-ʈʠʦʩ) ʠ ʧʨʦʜʦʣʞʠʣʘ ʚ ɹʫʵʥʦʩ-ɸʡʨʝʩʝ ʫ ʃʫʢʨʝʮʠʠ 

ʄʘʨʠʠ ʄʘʜʘʨʠʘʛʠ ɾʠʣʷʨʜʠ, ʍʦʩʝʬʳ ʕʨʥʘʥʜʦʨʝʥʳ ʠ ʍʦʨʭʝ ʌʘʥʝʣʣʠ ʧʦ 

ʬʦʨʪʝʧʠʘʥʦ ʠ ɹʝʘʪʨʠʩ ɻʠʣʘʨʜʦ ʕʥʘʥʜʦʨʝʥʘ ʧʦ ʛʘʨʤʦʥʠʠ. ɽʝ ʫʯʠʪʝʣʷʤʠ ʧʦ 

ʢʦʤʧʦʟʠʮʠʠ ʙʳʣʠ ʈʦʙʝʨʪʦ ʂʘʘʤʘʥʴʦ ʠ ɺʘʣʴʜʦ ʐʴʷʤʤʘʨʝʣʣʘ, ʧʦ ʠʥʩʪʨʫʤʝʥʪʦʚʢʝ 

ï ʈʦʙʝʨʪʦ ɻʘʨʩʠʷ ʄʦʨʠʣʴʦ. ʍʫʜʦʞʝʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʀ. ʋʨʝʪʝʘʛʘ ʥʘʯʘʣʘʩʴ 

ʚ ʢʘʯʝʩʪʚʝ ʨʫʢʦʚʦʜʠʪʝʣʷ ʭʦʨʘ a cappella ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʢʦʣʣʝʜʞʝ ɹʫʵʥʦʩ-

ɸʡʨʝʩʘ, ʭʦʨʘ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʭʦʨʘ ʰʢʦʣʳ ʉʘʥ-ʌʝʨʥʘʥʜʦ (ʧʨʦʚʠʥʮʠʷ 

ɹʫʵʥʦʩ-ɸʡʨʝʩʘ). ʆʥʘ ʧʨʝʧʦʜʘʚʘʣʘ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʂʦʥʩʝʨʚʘʪʦʨʠʠ ʤʫʟʳʢʠ 

çʂʘʨʣʦʩ ʃʦʧʝʩ ɹʫʭʘʨʜʦè (ʛʘʨʤʦʥʠʷ) ʠ ʚ ɺʳʩʰʝʤ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʠʥʩʪʠʪʫʪʝ 

ʪʝʘʪʨʘ ʂʦʣʦʥ (ʦʧʝʨʥʳʡ ʨʝʧʝʨʪʫʘʨ, ʢʦʥʮʝʨʪ ʚʦʢʘʣʴʥʳʭ ʘʥʩʘʤʙʣʝʡ ʠ ʘʥʘʣʠʟ 

ʦʧʝʨʥʳʭ ʬʦʨʤ). ɺ 2006 ʛʦʜʫ ʦʥʘ ʙʳʣʘ ʧʨʠʛʣʘʰʝʥʘ ɸʨʢʘʥʟʘʩʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ 

(ʉʐɸ) ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ɸʨʛʝʥʪʠʥʳ ʥʘ çSongs across the Americas 

Festivalè, ʛʜʝ ʯʠʪʘʣʘ ʣʝʢʮʠʠ ʧʦ ʘʨʛʝʥʪʠʥʩʢʦʡ ʢʘʤʝʨʥʦʡ ʤʫʟʳʢʝ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʥʷʣʘ ʥʝʩʢʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʭʦʨʘ. 

ʉʨʝʜʠ ʩʦʯʠʥʝʥʠʡ ʀ. ʋʨʪʝʘʛʘ ï ʪʨʠ ʭʦʨʦʚʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷ: çʆʞʠʜʘʥʠʝè, 

çʉʚʝʪ ʤʠʨʦʚè ʠ çʈʦʜʳè. ɺʩʝ ʪʨʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʣʠʯʥʫʶ ʵʩʪʝʪʠʢʫ: ʚ ʧʝʨʚʦʤ 

(1977) ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʩʧʝʢʪʳ ɸʚʘʥʛʘʨʜʘ. ʂʦʨʦʪʢʠʡ ʪʝʢʩʪ 

ʥʘʩʪʦʡʯʠʚʦ ʧʦʚʪʦʨʷʝʪʩʷ, ʩʣʠʚʘʷʩʴ ʛʘʨʤʦʥʠʯʝʩʢʠ ʠ ʢʦʥʪʨʘʧʫʥʢʪʠʯʝʩʢʠ, ʩʣʦʚʦ ï 

ʩʧʝʪʦʝ, ʢʨʠʯʘʱʝʝ ʠ ʧʨʦʠʟʥʝʩʝʥʥʦʝ, ʚ ʨʘʟʤʝʨʝ ʨʦʚʥʳʭ ʯʝʪʚʝʨʪʝʡ ʠʩʧʦʣʥʷʝʪʩʷ ʩ 

ʨʝʟʢʠʤʠ ʜʠʩʩʦʥʘʥʩʘʤʠ, ʥʘ ʬʦʥʝ ʵʪʦʛʦ ï ʤʝʣʦʜʠʯʥʦ-ʜʨʘʤʘʪʠʯʝʩʢʠʝ ʚʩʪʫʧʣʝʥʠʷ 

ʩʦʧʨʘʥʦ-ʩʦʣʦ. ɺʪʦʨʘʷ ʢʦʤʧʦʟʠʮʠʷ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʥʝʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʭʦʨʘ. ʇʨʦʰʣʦ ʪʨʠʥʘʜʮʘʪʴ ʣʝʪ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʢʦʤʧʦʟʠʪʦʨʘ 

ʠʟʤʝʥʠʣʠʩʴ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʡ ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ ʚʳʨʘʞʝʥʠʷ. ʀ. ʋʨʪʝʘʛʘ ʫʭʘʞʠʚʘʝʪ 

ʟʘ ʠʩʧʦʣʥʠʪʝʣʝʤ, ʩʪʘʨʘʷʩʴ ʥʝ ʤʫʯʠʪʴ ʝʛʦ ʙʝʩʧʦʣʝʟʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʘ ʚ ʩʣʫʯʘʝ ʩ 

ʧʝʚʮʘʤʠ ï ʜʦʙʠʚʘʪʴʩʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ, ʥʝʧʨʠʥʫʜʠʪʝʣʴʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʉʚʝʪ ʤʠʨʦʚè ï ʵʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʥʘʧʠʩʘʥʥʦʝ ʚ 

ʠʤʧʨʝʩʩʠʦʥʠʩʪʩʢʦʤ ʷʟʳʢʝ ʠ ʣʝʛʢʦ ʠʩʧʦʣʥʷʝʤʦ. 
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ʊʨʝʪʴʝ ʩʦʯʠʥʝʥʠʝ ï ʢʘʥʪʘʪʘ ʜʣʷ ʜʝʪʩʢʦʛʦ ʠʣʠ ʞʝʥʩʢʦʛʦ ʭʦʨʘ ʠ ʩʪʨʫʥʥʦʛʦ 

ʦʨʢʝʩʪʨʘ. ʄʫʟʳʢʘʣʴʥʳʡ ʷʟʳʢ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʜʚʘ ʨʘʟʥʳʭ ʬʝʥʦʤʝʥʘ: ʭʨʦʤʘʪʠʟʤ 

ʠ ʤʦʜʘʣʴʥʦʩʪʴ. ʆʨʢʝʩʪʨ ʚʩʪʫʧʘʝʪ ʧʝʨʚʳʤ, ʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʭʦʨʘ ï ʧʨʦʠʩʭʦʜʠʪ 

ʤʦʜʘʣʴʥʦʝ ʩʣʠʷʥʠʝ, ʜʝʪʩʢʠʝ ʛʦʣʦʩʘ ʩʚʦʙʦʜʥʦ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʦʨʢʝʩʪʨʦʚʦʝ 

ʟʚʫʯʘʥʠʝ. ʇʨʠʥʮʠʧ ʤʦʜʘʣʴʥʦʩʪʠ ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʙʦʣʴʰʝʡ ʣʝʛʢʦʩʪʠ ʚ 

ʚʦʢʘʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. ʇʦʚʪʦʨʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʩʪʠʭʘ çʠ ʵʪʦ ʙʳʣ ʦʛʦʥʴ ɹʦʞʠʡè 

ï ʥʘʨʦʯʠʪʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʛʣʫʙʦʢʦʛʦ ʩʤʳʩʣʘ ʩʣʦʚ. ʕʪʦʪ ʬʨʘʛʤʝʥʪ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʢʦʜʳ ʩʦʯʠʥʝʥʠʷ [3]. 

ʄʫʟʳʢʘʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʕʩʪʝʙʘʥʘ ɹʝʥʩʝʢʨʠ (1970), ʢʘʢ ʠ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʨʦʭʦʜʠʣʦ ʫʞʝ ʚ ʧʦʨʫ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ 

ʧʦʩʪʦʷʥʥʳʭ ʢʦʥʪʘʢʪʦʚ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʰʢʦʣʘʤʠ ʠ ʩʪʫʜʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʫʟʳʢʠ ʚ ɽʚʨʦʧʝ ʠ ʉʐɸ. ʅʘ ʵʪʠʭ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʭ çʧʣʦʱʘʜʢʘʭè ʧʨʦʠʩʭʦʜʠʣʦ ʩʪʘʥʦʚʣʝʥʠʝ ʚʢʫʩʦʚʳʭ ʠ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʚʦʟʟʨʝʥʠʡ, ʚʝʩʴʤʘ ʜʘʣʝʢʠʭ ʦʪ çʫʩʪʘʨʝʚʰʠʭè ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʟʛʣʷʜʦʚ. ʆʥ ʠʟʫʯʘʣ ʢʦʤʧʦʟʠʮʠʶ ʫ ʉʝʨʭʠʦ ʋʘʣʴʧʦ ʠ ɸʡʜʝʝ ɼʞʝʨʘʨʜʠ ʚ 

ɸʨʛʝʥʪʠʥʝ. ʇʝʨʝʝʭʘʚ ʚ ʇʘʨʠʞ ʚ 1997, ʧʨʦʜʦʣʞʠʣ ʠʟʫʯʘʪʴ ʢʦʤʧʦʟʠʮʠʶ ʫ ɾʘʢʘ 

ʐʘʨʧʘʥʪʴʝ, ʧʨʦʬʝʩʩʦʨʘ ʇʘʨʠʞʩʢʦʡ ʂʦʥʩʝʨʚʘʪʦʨʠʠ, ʇʦʣʘ ʄʝʬʘʥʦ ʠ ʕʣʝʢʪʨʦ-

ʘʢʫʩʪʠʯʝʩʢʫʶ ʤʫʟʳʢʫ ʫ ʃʫʠʩʘ ʅʘʦʥʘ ʠ ʃʦʨʝʥʪʘ ʂʫʥʘʡʦʪʘ. 

ʀʟʜʘʪʝʣʴʩʪʚʦ çLe Monde de la Musiqueè ʥʘʟʚʘʣʦ ʕ. ɹʝʥʩʝʢʨʠ ʦʪʜʘʣʝʥʥʳʤ 

ʥʘʩʣʝʜʥʠʢʦʤ ʕ. ɺʠʣʣʘ-ʃʦʙʦʩʘ ʠ ɸ. ʍʠʥʘʩʪʝʨʳ ʠʟ-ʟʘ ʝʛʦ ʦʙʨʘʟʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʥʘʩʣʝʜʠʷ. ʉʨʝʜʠ ʝʛʦ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩ 

ʫʯʘʩʪʠʝʤ ʭʦʨʘ ʠʥʪʝʨʝʩʝʥ ʦʧʫʩ çʀʟ ʜʨʫʛʠʭ ʥʝʙʝʩ, ʠʟ ʜʨʫʛʠʭ ʤʦʨʝʡè, ʢʦʪʦʨʳʡ 

ʙʳʣ ʟʘʢʘʟʘʥ ʢʦʤʧʦʟʠʪʦʨʫ ʬʦʥʜʦʤ ʭʦʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʄʘʜʨʠʜʘ. ʂʦʤʧʦʟʠʮʠʷ 

ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʯʘʩʪʝʡ. ʇʝʨʚʘʷ ʯʘʩʪʴ ï çʅʘ ʵʪʦʡ ʟʝʤʣʝ ʦʙʠʪʘʶʪ ʟʚʝʟʜʳè, ʪʝʢʩʪ ï 

ʕʣʠʢʫʨʘ ʏʠʭʫʘʡʣʘʬʘ, ʧʦʵʪʘ ʤʘʧʫʯʝ (ʏʠʣʠ, 1952 ʛ.). ɺʪʦʨʘʷ ʯʘʩʪʴ ʩʪʨʦʠʪʩʷ ʥʘ 

ʩʪʠʭʦʪʚʦʨʝʥʠʠ çʖʛè ʃ. ɹʦʨʭʝʩʘ (ɸʨʛʝʥʪʠʥʘ, 1899-1986). 

ʇʦʩʢʦʣʴʢʫ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʃ. ɹʦʨʭʝʩʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʜʘʶʪ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʪʝʢʩʪʦʚ, ʢʦʤʧʦʟʠʪʦʨ ʨʝʰʠʣ ʦʪʜʘʪʴ ʜʘʥʴ 

ʫʚʘʞʝʥʠʷ ʚʝʣʠʢʦʤʫ ʤʘʩʪʝʨʫ ʠ ʠʩʧʦʣʴʟʦʚʘʣ ʟʚʫʯʘʥʠʝ ʭʦʨʘ ʙʝʟ ʪʝʢʩʪʘ. 

ɺʜʦʭʥʦʚʣʝʥʥʳʡ ʥʘʚʦʜʷʱʠʤʠ ʥʘ ʨʘʟʤʳʰʣʝʥʠʷ ʦʙʨʘʟʘʤʠ ʛʦʨʦʜʘ ɹʫʵʥʦʩ-ɸʡʨʝʩ, 

ʦʧʠʩʘʥʥʳʤʠ ʚ ʩʪʠʭʦʪʚʦʨʝʥʠʠ ʃ. ɹʦʨʭʝʩʘ, ʭʦʨ ʚʦʢʘʣʠʟʠʨʫʝʪ, ʚʦʩʧʨʦʠʟʚʦʜʷ 

ʪʘʠʥʩʪʚʝʥʥʫʶ ʠ ʤʝʣʘʥʭʦʣʠʯʥʫʶ ʘʪʤʦʩʬʝʨʫ ʢʚʘʨʪʘʣʦʚ ɹʫʵʥʦʩ-ɸʡʨʝʩʘ, ʝʛʦ 

ʩʪʘʨʳʭ ʜʦʤʦʚ ʩ ʜʚʦʨʘʤʠ ʠ ʚʦʜʦʝʤʘʤʠ. ʊʨʝʪʴʷ ʯʘʩʪʴ ʮʠʢʣʘ ï çʄʦʣʠʪʚʘ ʄʘʥʢʦ 

ʂʘʧʘʢʘ ʢ ɻʦʩʧʦʜʫ ʥʝʙʘ ʠ ʟʝʤʣʠè, ï ʠʩʧʦʣʥʷʝʪʩʷ ʥʘ ʠʩʧʘʥʩʢʦʤ, ʪʘʢʞʝ ʝʩʪʴ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʢʝʯʫʘ, ï ʵʪʦ ʜʦʠʩʧʘʥʩʢʘʷ ʨʠʪʫʘʣʴʥʘʷ ʨʝʯʴ ʟʘʧʠʩʘʥʥʘʷ 

ʂʨʠʩʪʦʙʘʣʝʤ ʜʝ ʄʦʣʠʥʘ ʚ 1575 ʛʦʜʫ. ʉʣʝʜʫʶʱʠʡ ʨʘʟʜʝʣ ʮʠʢʣʘ ï çʇʨʠʟʳʚ ʢ 

ɹʦʛʫ ʚʦʜè ï ʚʳʜʝʨʞʢʠ ʠʟ ʩʪʠʭʦʪʚʦʨʝʥʠʷ ɸʥʜʨʝʩʘ ʕʣʦʷ ɹʣʘʥʢʦ (ɺʝʥʝʩʫʵʣʘ, 

1897ï1955 ʛʛ.). ɿʘʢʣʶʯʘʝʪ ʮʠʢʣ ï çɸʤʝʨʠʢʘ, ʷ ʥʝ ʟʦʚʫ ʪʝʙʷ ʥʘʧʨʘʩʥʦè ï 

ʩʪʠʭʦʪʚʦʨʝʥʠʝ ʇʘʙʣʦ ʅʝʨʫʜʳ (ʏʠʣʠ, 1904-1973 ʛʛ.). 

ʕ. ɹʝʥʩʝʢʨʠ ʜʘʥʥʦʝ ʩʦʯʠʥʝʥʠʝ ʦʪʥʦʩʠʪ ʢ ʞʘʥʨʫ ʃʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʦʡ 

çʤʦʟʘʠʢʠè, ʯʪʦ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʜʠʮʠʠ ʞʘʥʨʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʫ ʢʦʤʧʦʟʠʪʦʨʦʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ. ʆʙʨʘʱʝʥʠʝ ʢʦʤʧʦʟʠʪʦʨʘ 

ʢ ʪʘʢʦʤʫ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʘʚʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ ʧʦʠʩʪʠʥʝ ʚʥʝʚʨʝʤʝʥʥʳʤ 

ʬʝʥʦʤʝʥʦʤ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʠʩʪʦʨʠʶ ʢʦʥʪʠʥʝʥʪʘ. ɺ 

ʩʦʩʪʘʚʝ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʨʝʚʘʣʠʨʫʶʪ ʫʜʘʨʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʛʨʫʧʧʘ 

ʩʪʨʫʥʥʳʭ [7]. 
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ʆʩʢʘʨ ʕʜʝʣʴʰʪʝʡʥ (1953) ï ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʦʟʠʪʦʨ ʠʟ ɸʨʛʝʥʪʠʥʳ. 

ʀʟʚʝʩʪʥʳʡ ʩʚʦʠʤ ʪʚʦʨʯʝʩʪʚʦʤ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴʶ, ʦʥ ʯʘʩʪʦ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 

ʣʠʜʝʨ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʦʛʦ ɸʚʘʥʛʘʨʜʘ. ʆʥ ʪʘʢʞʝ ʧʠʘʥʠʩʪ, ʜʠʨʠʞʝʨ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ. ʂʘʨʴʝʨʘ ʆ. ʕʜʝʣʴʰʪʝʡʥʘ ʢʘʢ ʢʦʤʧʦʟʠʪʦʨʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʪʝʤ, ʯʪʦ ʦʥ ʦʪʢʨʳʚʘʣ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʫʟʳʢʠ. ʆʥ ʨʫʢʦʚʦʜʠʣ 

ʤʥʦʛʠʤʠ ʢʘʤʝʨʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠʤʧʨʦʚʠʟʘʮʠʠ ʠ ʧʦʣʫʯʠʣ ʥʝʩʢʦʣʴʢʦ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʛʨʘʜ ʟʘ ʩʚʦʠ ʢʘʤʝʨʥʳʝ ʠ ʵʣʝʢʪʨʦʥʥʳʝ 

ʧʦʩʪʘʥʦʚʢʠ. ʆ. ʕʜʝʣʴʰʪʝʡʥ ʠʟʚʝʩʪʝʥ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʤʘʩʪʝʨʩʪʚʦʤ ʢʦʤʧʦ-

ʟʠʮʠʠ, ʘ ʪʘʢʞʝ ʩʚʦʠʤʠ ʣʠʙʨʝʪʪʦ. 

ɹʫʜʫʯʠ ʤʦʣʦʜʳʤ ʘʨʛʝʥʪʠʥʩʢʠʤ ʢʦʤʧʦʟʠʪʦʨʦʤ, ʚ ʝʛʦ ʪʚʦʨʯʝʩʪʚʝ ʟʘʤʝʪʥʦ 

ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʥʦʛʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ 

ʚʩʪʨʝʯʘʣʩʷ, ʪʘʢʠʭ ʢʘʢ: ʇʴʝʨ ɹʫʣʝʟ, ʄʘʫʨʠʩʠʦ ʂʘʛʝʣʴ, ɼʴʝʨʜʠ ʃʠʛʝʪʠ, ʂʰʠʰʪʦʬ 

ʇʝʥʜʝʨʝʮʢʠʡ, ʄʘʨʠʦ ɼʘʚʠʜʦʚʩʢʠʡ ʠ ɼʞʦʥ ʏʘʫʥʠʥʛ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚ 

ɸʨʛʝʥʪʠʥʝ ʫʟʥʘʣʠ ʤʥʦʛʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʩʦ ʚʩʝʛʦ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʌʨʘʥʩʠʩʢʦ 

ɻʝʨʨʝʨʦ ʠʟ ʀʩʧʘʥʠʠ (1951-1997). 

ʆ. ʕʜʝʣʴʰʪʝʡʥ ʧʦʣʫʯʠʣ ʩʪʠʧʝʥʜʠʶ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʦʪ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ɹʫʵʥʦʩ-ɸʡʨʝʩʘ (UBA) ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʦʝʢʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʤʫʟʳʢʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʤʫʟʳʢʘʣʴʥʦʤ ʮʝʥʪʨʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (CIM-UBA) ʚ ʋʥʠʚʝʨʩʠʪʝʪʝ 

ɹʫʵʥʦʩ-ɸʡʨʝʩʘ. CIM ʙʳʣ ʧʠʦʥʝʨʦʤ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʫʟʳʢʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤ ʧʨʦʝʢʪʳ ʙʳʣʠ 

ʧʝʨʚʳʤʠ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳʤʠ ʚ ɸʨʛʝʥʪʠʥʝ. 

ʉʘʤ ʆ. ʕʜʝʣʴʰʪʝʡʥ ʛʦʚʦʨʠʪ ʦ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʤʝʪʘʬʠʟʠʯʝʩʢʠʭ 

ʤʫʟʳʢʘʣʴʥʳʭ ʦʧʳʪʘʭ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʚʣʠʷʣʠ ʥʘ ʝʛʦ ʩʪʠʣʴ; ʧʝʨʚʳʡ ʙʳʣ 

ʚ ʚʦʟʨʘʩʪʝ ʰʝʩʪʠ ʣʝʪ ʥʘ ʧʦʭʦʨʦʥʘʭ ʨʝʙʝʥʢʘ, ʥʘʟʚʘʥʥʳʭ ʞʠʪʝʣʷʤʠ ʧʨʦʚʠʥʮʠʠ 

çvelorio del angelitoè (ʧʦʭʦʨʦʥʳ ʤʘʣʝʥʴʢʦʛʦ ʘʥʛʝʣʘ). ʇʨʠʩʫʪʩʪʚʫʷ ʥʘ ʵʪʦʤ 

ʨʠʪʫʘʣʴʥʦʤ ʦʙʨʷʜʝ, ʥʘ ʛʨʘʥʠʮʝ ʧʨʦʚʠʥʮʠʡ ʕʥʪʨʝ-ʈʠʦʩ ʠ ʂʦʨʨʠʝʥʪʝʩ, ʦʥ 

ʫʩʣʳʰʘʣ, ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʛʨʘʣʠ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʟʚʫʯʘʣʠ ʘʨʛʝʥʪʠʥʩʢʠʝ ʨʠʪʤʳ ʯʘʤʘʤʝ, ʧʦʣʴʢʠ, ʚʘʣʴʩʘ-ʢʨʠʦʣʣʦ, ʢʫʤʙʠʠ, ʯʘʢʘʨʝʨʳ, 

ʤʠʣʦʥʛʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ, ʩʤʝʰʠʚʘʷʩʴ ʚʤʝʩʪʝ ʩ çʣʴʦʨʦʥʘʤʠè ï ʢʨʠʢʘʤʠ-

ʧʨʠʯʠʪʘʥʠʷʤʠ. ʕʪʦ ʙʳʣʦ ʧʦʭʦʞʝ ʥʘ ʩʪʨʘʥʥʳʡ ʢʦʰʤʘʨ ʠʣʠ ʬʘʥʪʘʩʪʠʯʝʩʢʠʡ 

ʢʘʨʥʘʚʘʣ, ʢ ʢʦʪʦʨʦʤʫ ʢʦʤʧʦʟʠʪʦʨ ʚʩʝʛʜʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʩʚʦʠʭ ʩʦʯʠʥʝʥʠʷʭ, 

ʧʳʪʘʷʩʴ ʧʝʨʝʩʤʦʪʨʝʪʴ ʠ ʧʝʨʝʧʠʩʘʪʴ ʝʛʦ. ɺʪʦʨʦʡ ʦʧʳʪ, ʧʦʚʣʠʷʚʰʠʡ ʥʘ ʝʛʦ 

ʢʦʤʧʦʟʠʪʦʨʩʢʫʶ ʩʫʜʴʙʫ, ʦʥ ʧʦʣʫʯʠʣ ʧʨʠʤʝʨʥʦ ʚ ʯʝʪʳʨʥʘʜʮʘʪʴ ʣʝʪ, ʢʦʛʜʘ 

ʚʧʝʨʚʳʝ ʫʩʣʳʰʘʣ ʂ. ʐʪʦʢʭʘʫʟʝʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʚʦʨʯʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʛʝʥʪʠʥʩʢʠʭ 

ʢʦʤʧʦʟʠʪʦʨʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʘʨʛʝʥʪʠʥʩʢʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ, ʥʦ 

ʠ ʦʣʠʮʝʪʚʦʨʷʶʪ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʠʩʪʩʢʠʝ ʤʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʭ ʥʘʠʙʦʣʝʝ 

ʘʙʩʪʨʘʛʠʨʦʚʘʥʥʳʭ ʧʨʦʷʚʣʝʥʠʷʭ. ʉʚʦʝʦʙʨʘʟʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʦʩʪʠʞʝʥʠʝʤ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʘʢʞʝ ʠ ʪʦ, ʯʪʦ ʚʧʝʨʚʳʝ ʚ ʪʚʦʨʯʝʩʪʚʝ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʠʭ 

ʢʦʤʧʦʟʠʪʦʨʦʚ ʙʳʣʠ ʩʦʚʝʨʰʝʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʜʣʷ ʤʫʟʳʢʘʣʴʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ʦʪʢʨʳʪʠʷ, ʦʢʘʟʘʚʰʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʨʦʚʫʶ ʤʫʟʳʢʫ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʭʦʨʦʚʦʡ ʤʫʟʳʢʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʦʟʠʪʦʨʦʚ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʭ ʠ ʞʘʥʨʘʭ ï 

ʦʪ ʪʘʥʛʦ-ʧʝʩʥʠ, ʚ ʞʘʥʨʝ ʛʦʨʦʜʩʢʦʛʦ ʨʦʤʘʥʩʘ ʠ ʭʘʨʘʢʪʝʨʥʦʡ ʤʠʥʠʘʪʶʨʳ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʟʚʫʢʦʧʦʜʨʘʞʘʥʠʷ, ʜʦ ʢʨʫʧʥʦʛʦ ʵʧʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɺʳʙʦʨ 
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ʨʝʧʝʨʪʫʘʨʘ ʜʣʷ ʠʩʧʦʣʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʝʥ ʟʘʚʠʩʝʪʴ ʦʪ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚ-

ʣʝʥʥʦʩʪʠ ʭʦʨʦʚʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ 

ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʚʩʝʩʪʦʨʦʥʥʝ ʨʘʟʚʠʪʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʚʢʫʩʘ ʠʩʧʦʣʥʠʪʝʣʝʡ 

[4, 5, 6]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʤʫʟʳʢʘ ʫʩʚʦʠʣʘ ʝʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ, ʪʝʧʝʨʴ ʝʡ ʧʨʝʜʩʪʦʠʪ ʚʳʨʘʙʦʪʘʪʴ ʥʘ ʝʛʦ 

ʦʩʥʦʚʝ ʤʦʜʝʣʠ, ʦʪʚʝʯʘʶʱʠʝ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʪʝʤʧʝʨʘʤʝʥʪʫ ʠ ʤʠʨʦʦʱʫʱʝʥʠʶ 

[8]. ʕʪʦʪ ʧʨʦʮʝʩʩ, ʙʝʟʫʩʣʦʚʥʦ, ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʠ ʧʦʠʩʢʦʚ. ʊʦʣʴʢʦ ʪʘʢʠʤ ʧʫʪʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʘʷ 

ʤʫʟʳʢʘ ʩʤʦʞʝʪ ʚʳʨʘʟʠʪʴ ʯʫʚʩʪʚʘ ʠ ʤʳʩʣʠ ʞʠʪʝʣʝʡ ʥʘ ʷʟʳʢʝ, ʧʦʥʷʪʥʦʤ ʚʩʝʤʫ 

ʯʝʣʦʚʝʯʝʩʪʚʫ. 
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ɺ XIX ï ʅɸʏɸʃɽ XX ɺɺ: ʆʊʉʊʋʇʃɽʅʀɽ ʀ ʆʊɺʃɽʏɽʅʀɽ ʆʊ ɺɽʈʓ 

CRIMES AGAINST FAITH IN  THE RUSSIAN EMPIRE IN THE XIX ï 

EARLY XX CENTURIES: DEVIATION AND DISTRACTION FROM FAITH  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚ XIX  ï ʥʘʯʘʣʝ XX ʚʚ. ʩʦʚʝʨʰʘʣʠʩʴ 

ʨʘʟʥʳʝ ʨʝʣʠʛʠʦʟʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʠʜʦʚ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʨʦʪʠʚ 

ʚʝʨʳ ʙʳʣʦ ʦʪʩʪʫʧʣʝʥʠʝ ʠ ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʚʝʨʳ. ɿʘ ʝʛʦ ʩʦʚʝʨʰʝʥʠʝ ʦʙʚʠʥʷʝʤʳʡ 

ʧʦʜʚʝʨʛʘʣʩʷ ʢʘʢʦʤʫ-ʣʠʙʦ ʥʘʢʘʟʘʥʠʶ, ʚʧʣʦʪʴ ʜʦ ʫʛʦʣʦʚʥʦʛʦ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 

ʘʥʘʣʠʟʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʨʦʪʠʚ ʚʝʨʳ. 

Abstract: in the Russian Empire in the XIX ï early XX centuries various 

religious crimes were committed. One of these types of crimes against the faith was 

deviation and distraction from the faith. For its commission, the accused was 

subjected to any punishment, including criminal. The article is devoted to the analysis 

of this type of crime against faith. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʨʦʪʠʚ ʚʝʨʳ, ʉʚʦʜ ʟʘʢʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ, ʋʣʦʞʝʥʠʝ ʦ ʥʘʢʘʟʘʥʠʷʭ ʫʛʦʣʦʚʥʳʭ ʠ ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ, ʋʛʦʣʦʚʥʦʝ 

ʋʣʦʞʝʥʠʝ 1903 ʛ., ʦʪʩʪʫʧʣʝʥʠʝ ʦʪ ʚʝʨʳ. 

Keywords: Crimes against faith, the Code of laws of the Russian Empire, 

ʉode of Criminal and correctional penalties, Criminal Code of 1903, deviation from 

the faith. 

 

ʆʪʩʪʫʧʣʝʥʠʝ ʠ ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʚʝʨʳ, ʢʘʢ ʨʝʣʠʛʠʦʟʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝ, 

ʧʦʷʚʠʣʦʩʴ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʢʨʝʱʝʥʠʷ ʈʫʩʠ ʚ X ʚ, ʦʜʥʘʢʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ 

ʚʨʝʤʝʥʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʦʥʦ ʥʝ ʧʦʣʫʯʘʣʦ ʶʨʠʜʠ-

ʯʝʩʢʦʛʦ ʦʬʦʨʤʣʝʥʠʷ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ, ʩʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʠʤ ʟʘʢʦʥʘʤ, 

ʩʪʘʪʫʩ çʧʝʨʚʝʥʩʪʚʫʶʱʝʡè ʙʳʣ ʪʦʣʴʢʦ ʫ ʧʨʘʚʦʩʣʘʚʥʦʡ ʮʝʨʢʚʠ. ʆʩʪʘʣʴʥʳʝ 

ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ ʙʳʣʠ ʠʝʨʘʨʭʠʯʝʩʢʠ ʩʪʫʧʝʥʯʘʪʦ ʨʘʩʧʦʣʦʞʝʥʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʢʘʢʦʡ-ʣʠʙʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʟʠʮʠʠ ʢ ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʫ 

ʨʦʩʩʠʡʩʢʠʭ ʚʣʘʩʪʝʡ. ʊʘʢ ʥʘ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ, ʧʦʩʣʝ çʛʦʩʧʦʜʩʪʚʫʶʱʝʛʦè 

ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ çʧʨʠʟʥʘʥʥʳʭ ʪʝʨʧʠʤʳʭè 

ʨʝʣʠʛʠʡ (ʨʠʤʩʢʦ-ʢʘʪʦʣʠʯʝʩʢʦʛʦ, ʤʫʩʫʣʴʤʘʥʝ, ʙʫʜʜʠʩʪʳ ʠ ʪ. ʜ), ʥʘ ʧʦʩʣʝʜʥʝʡ ï 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪ, ʢ ʢʦʪʦʨʳʤ ʧʦʟʠʮʠʷ ʚʣʘʩʪʝʡ ʙʳʣʘ ʘʙʩʦʣʶʪʥʦ 

ʚʨʘʞʜʝʙʥʦʡ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ XX ʚ. ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʛʦ 

ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ ʚ ʜʨʫʛʦʝ ʙʳʣ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʧʨʝʱʝʥ. ʃʠʰʴ ʙʣʘʛʦʜʘʨʷ 

ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʩʦʙʳʪʠʷʤ 1905 ʛ. ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʥʘʢʦʥʝʮ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʘʚʦ ʩʚʦʙʦʜʥʦʛʦ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ. 
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ʂʘʢ ʦʪʤʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ɺ. ʃ. ɽʬʠʤʦʚʩʢʠʭ, ʚ ʉʦʙʦʨʥʦʤ 

ʋʣʦʞʝʥʠʝ 1649 ʛ. ʚʧʝʨʚʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʧʦʷʚʠʣʘʩʴ ʩʪʘʪʴʷ, ʧʦʩʚʷʱʝʥʥʘʷ 

ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʘʩʪʫʧʘʚʰʝʡ ʟʘ ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʚʝʨʳ [1, ʉ. 94]. ʕʪʦ 

ʦʪʯʘʩʪʠ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʬʝʥʦʤʝʥʘ çʨʘʩʢʦʣʘè ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʪʘʨʦʦʙʨʷʜʮʝʚ, ʢ ʢʦʪʦʨʳʤ ʨʦʩʩʠʡʩʢʠʝ ʚʣʘʩʪʠ ʟʘʥʷʣʠ ʚʨʘʞʜʝʙʥʫʶ ʧʦʟʠʮʠʶ. 

ʆʪʩʪʫʧʣʝʥʠʝ ʠ ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʧʨʘʚʦʩʣʘʚʥʦʡ ʚʝʨʳ ʙʳʣʦ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ 

ʜʨʫʛʠʤ ʚʠʜʦʤ ʨʝʣʠʛʠʦʟʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ï ʩʦʚʨʘʱʝʥʠʝʤ. ɺ ʭʦʜʝ ʠʩʪʦʨʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ X ï ʥʘʯʘʣʝ XX ʚʚ. ʚʣʘʩʪʷʤ 

ʧʨʠʭʦʜʠʣʦʩʴ ʙʦʨʦʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʝʨʦʦʪʩʪʫʧʥʠʢʘʤʠ ʦʪ ʭʨʠʩʪʠʘʥʩʢʦʡ 

ʨʝʣʠʛʠʠ. ɺʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ XIX  ʚ. ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʟʘ 

ʦʪʩʪʫʧʣʝʥʠʝʤ ʦʪ ʚʝʨʳ ʧʦʜʣʝʞʘʣʠ ʦʜʠʥʘʢʦʚʦʤʫ ʥʘʢʘʟʘʥʠʶ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ çʠʥʦʚʝʨʥʳʭè ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʡ, ʥʦ ʠ ʨʘʩʢʦʣʴʥʠʢʠ ʠ 

ʫʯʘʩʪʥʠʢʠ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʢʪ. ɺ XIX  ʚ. ʧʨʦʠʟʦʰʣʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʣʷ 

ʨʘʩʢʦʣʴʥʠʢʦʚ ʠ ʩʝʢʪʘʥʪʦʚ, ʠ ʜʣʷ ʣʠʮ çʠʥʦʚʝʨʥʳʭè ʠʩʧʦʚʝʜʘʥʠʡ, ʯʪʦ ʥʘʰʣʦ 

ʦʪʨʘʞʝʥʠʝʤ ʚ ʩʦʟʜʘʥʠʠ ʨʘʟʜʝʣʴʥʳʭ ʩʪʘʪʝʡ ʠ ʛʣʘʚ ʚ ʨʘʟʣʠʯʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɺ ʥʘʯʘʣʝ XIX  ʚ. ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʧʦʩʚʷʱʝʥʥʦʤ 

ʨʝʣʠʛʠʦʟʥʳʤ ʧʨʝʩʪʫʧʣʝʥʠʷʤ, ʧʨʦʠʟʦʰʣʘ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʢʦʜʠʬʠʢʘʮʠʷ ʠ 

ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ. ʕʪʦ ʙʳʣʦ ʩʣʝʜʩʪʚʠʝʤ ʧʨʠʥʷʪʦʛʦ ʢʫʨʩʘ 

ʨʦʩʩʠʡʩʢʠʭ ʚʣʘʩʪʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʜʜʝʨʞʢʫ ʦʜʥʦʛʦ ʠʟ ʩʪʦʣʧʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ï ʧʨʘʚʦʩʣʘʚʠʷ ʠ ʭʨʠʩʪʠʘʥʩʢʦʡ ʨʝʣʠʛʠʠ ʚ ʮʝʣʦʤ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚ XV ʪʦʤʝ ʉʚʦʜʘ ɿʘʢʦʥʦʚ 1832 ʛ. ʚʧʝʨʚʳʝ ʙʳʣʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʘ 

ʤʝʨʘ ʥʘʢʘʟʘʥʠʷ ʟʘ ʤʥʦʛʠʝ ʚʠʜʳ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʨʦʪʠʚ ʚʝʨʳ. ʆʪʩʪʫʧʣʝʥʠʶ ʠ 

ʦʪʚʣʝʯʝʥʠʶ ʦʪ ʚʝʨʳ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʚʪʦʨʘʷ ʛʣʘʚʘ ʉʚʦʜʘ ʟʘʢʦʥʦʚ çʆʙ 

ʦʪʩʪʫʧʣʝʥʠʠ ʠ ʦʪʚʣʝʯʝʥʠʠ ʦʪ ʚʝʨʳè (ʩʪʘʪʴʠ 186-191). ɺ ʩʪʘʪʴʷʭ 186-188 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʤʝʨʳ ʥʘʢʘʟʘʥʠʷ, ʧʨʝʜʧʠʩʘʥʥʳʝ ʟʘ ʦʩʪʘʚʣʝʥʠʝ 

ʧʨʘʚʦʩʣʘʚʥʦʡ ʚʝʨʳ. ɺ 186 ʠ 187 ʩʪʘʪʴʷʭ ʦʧʠʩʳʚʘʶʪʩʷ ʣʠʮʘ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʥʘʢʘʟʘʥʠʶ ʟʘ çʥʘʩʠʣʴʩʪʚʝʥʥʳʝ ʤʝʨʳ, ʫʧʦʪʨʝʙʣʝʥʥʳʝ ʠʤʠ ʢ ʧʨʠʚʣʝʯʝʥʠʶ 

ʢʦʛʦ-ʣʠʙʦ é ʚ ʩʚʦʶ ʚʝʨʫè: çɼʫʭʦʚʥʳʝ ʠ ʤʠʨʩʢʠʝ ʣʠʮʘ ʨʘʟʥʳʭ ʠʥʦʚʝʨʥʳʭ 

ʭʨʠʩʪʠʘʥʩʢʠʭ ʠʩʧʦʚʝʜʘʥʠʡéè, çʚ ʛʫʙʝʨʥʠʷʭ, ʦʪ ʇʦʣʴʰʠ ʚʦʟʚʨʘʱʝʥʥʳʭ, 

ʜʫʭʦʚʝʥʩʪʚʦ ʨʘʟʥʳʭ, ʥʘʠʤʝʥʦʚʘʥʠʡ ʠ ʯʠʥʦʚ, ʧʦʤʝʱʠʢʠ ʠ ʜʨʫʛʦʛʦ ʟʚʘʥʠʷ ʣʶʜʠ, 

ʨʠʤʩʢʦ-ʢʘʪʦʣʠʯʝʩʢʦʝ ʠʩʧʦʚʝʜʘʥʠʝ...è. 187 ʩʪʘʪʴʷ ʚʪʦʨʦʡ ʛʣʘʚʳ XV ʪʦʤʘ ʉʚʦʜʘ 

ʟʘʢʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ. ʈʦʩʩʠʡʩʢʠʝ ʚʣʘʩʪʠ ʧʨʝʜʧʠʩʳʚʘʣʠ 

ʥʘʢʘʟʳʚʘʪʴ çʧʦ ʚʩʝʡ ʩʪʨʦʛʦʩʪʠ ʟʘʢʦʥʦʚ ʪʝʭ ʣʠʮè, ʢʦʪʦʨʳʝ ʥʝ ʜʘʚʘʣʠ 

ʧʨʦʞʠʚʘʚʰʠʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʴʩʢʠʭ ʟʝʤʝʣʴ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʨʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʩʚʦʙʦʜʥʦ ʧʝʨʝʭʦʜʠʪʴ ʠʟ ʢʘʪʦʣʠʯʝʩʢʦʛʦ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ ʚ 

ʧʨʘʚʦʩʣʘʚʥʦʝ. ɾʝʩʪʢʘʷ ʧʦʟʠʮʠʷ ʨʦʩʩʠʡʩʢʠʭ ʚʣʘʩʪʝʡ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ 

ʦʙʲʷʩʥʷʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩ ʧʦʤʦʱʴʶ ʨʝʣʠʛʠʦʟʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʙʝʩʧʦʢʦʡʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, ʚ ʢʦʪʦʨʦʡ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʣʠ 

ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʪʝʩʪʳ, ʜʦʭʦʜʠʚʰʠʝ ʜʦ ʚʦʩʩʪʘʥʠʡ ʧʨʦʪʠʚ ʠʤʧʝʨʩʢʦʡ ʚʣʘʩʪʠ. 

ʉʪʘʪʴʠ 189-191 XV ʪʦʤʘ ʉʚʦʜʘ ʟʘʢʦʥʦʚ ʧʦʩʚʷʱʝʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʥʘʩʪʫʧʘʚʰʝʡ ʟʘ ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʧʨʘʚʦʩʣʘʚʥʦʡ ʚʝʨʳ ʜʣʷ ʣʠʮ, ʠʩʧʦʚʝʜʫʶʱʠʭ 

ʠʩʣʘʤ ʠʣʠ ʠʫʜʘʠʟʤ, ʘ ʪʘʢʞʝ ʢ çʠʜʦʣʦʧʦʢʣʦʥʥʠʢʘʤè. ʊʘʢ ʩʦʛʣʘʩʥʦ 189 ʩʪʘʪʴʝ, 

ʝʩʣʠ ʣʶʙʦʡ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʣʠʮ ʥʘʩʠʣʴʥʦ ʧʨʠʥʫʜʠʪ ʧʨʘʚʦʩʣʘʚʥʦʛʦ ʞʠʪʝʣʷ 

ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʦʪʩʪʫʧʠʪʴ ʦʪ ʩʚʦʝʡ ʚʝʨʳ ʠ ʧʝʨʝʡʪʠ ʚ ʩʚʦʶ, ʪʦ ʪʘʢʦʡ 
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ʚʠʥʦʚʥʳʡ ʧʦʜʚʝʨʛʘʣʩʷ ʣʠʰʝʥʠʶ ʚʩʝʭ ʧʨʘʚ ʩʦʩʪʦʷʥʠʷ, ʥʘʢʘʟʘʥʠʶ ʢʥʫʪʦʤ ʠ 

ʩʩʳʣʢʝ ʚ ʢʘʪʦʨʞʥʳʝ ʨʘʙʦʪʳ, ʘ ʦʙʨʘʱʝʥʥʳʡ ʦʪʧʨʘʚʣʷʣʩʷ ʢ ʜʫʭʦʚʥʦʤʫ 

ʥʘʯʘʣʴʩʪʚʫ. ʊʘʢʦʤʫ ʞʝ ʥʘʢʘʟʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʩʝ ʪʝ, ʢʪʦ ʦʪʚʣʝʢʘʣ ʚ ʩʚʦʶ 

ʚʝʨʫ ʦʪ ʣʶʙʳʭ ʠʟ ʭʨʠʩʪʠʘʥʩʢʠʭ ʠʩʧʦʚʝʜʘʥʠʡ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʩʪʘʪʝʡ XV ʪʦʤʘ ʉʚʦʜʘ ʟʘʢʦʥʦʚ, ʨʦʩʩʠʡʩʢʠʝ ʚʣʘʩʪʠ ʫʜʝʣʷʣʠ 

ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʚʦʧʨʦʩʘʤ ʚʝʨʳ ʩʨʝʜʠ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʞʠʪʝʣʝʡ 

ʛʦʩʫʜʘʨʩʪʚʘ. ʊʘʢ ʜʝʪʠ ʦʪ ʩʤʝʰʘʥʥʳʭ ʙʨʘʢʦʚ ʜʦʣʞʥʳ ʙʳʣʠ ʚʦʩʧʠʪʳʚʘʪʴʩʷ ʚ 

ʭʨʠʩʪʠʘʥʩʢʠʭ ʪʨʘʜʠʮʠʷʭ ʠ ʠʩʧʦʚʝʜʦʚʘʪʴ ʣʠʙʦ ʧʨʦʪʝʩʪʘʥʪʠʟʤ, ʣʠʙʦ ʧʨʘʚʦʩ-

ʣʘʚʠʝ. ɺ ʧʨʦʪʠʚʥʦʤ ʞʝ ʩʣʫʯʘʝ, ʚʠʥʦʚʥʳʝ ʚ ʥʝʩʦʙʣʶʜʝʥʠʠ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʨʦʜʠʪʝʣʠ ʥʘʢʘʟʳʚʘʣʠʩʴ ʩʦ ʚʩʝʡ ʩʪʨʦʛʦʩʪʴʶ ʟʘʢʦʥʦʚ. 

ɺ 1845 ʛ. ʙʳʣʦ ʧʨʠʥʷʪʦ ʋʣʦʞʝʥʠʝ ʦ ʥʘʢʘʟʘʥʠʷʭ ʫʛʦʣʦʚʥʳʭ ʠ ʠʩʧʨʘʚʠ-

ʪʝʣʴʥʳʭ. ʆʪʩʪʫʧʣʝʥʠʶ ʠ ʦʪʚʣʝʯʝʥʠʶ ʦʪ ʚʝʨʳ ʚ ʜʘʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ 

ʠʩʪʦʯʥʠʢʝ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʩʪʘʪʴʠ 190-205 ʚʪʦʨʦʡ ʛʣʘʚʳ ʚʪʦʨʦʛʦ ʨʘʟʜʝʣʘ. ʊʘʢ 

ʩʦʛʣʘʩʥʦ 196 ʩʪʘʪʴʝ ʦʪʩʪʫʧʠʚʰʠʝ ʦʪ ʧʨʘʚʦʩʣʘʚʥʦʛʦ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ ʚ ʠʥʦʝ 

ʭʨʠʩʪʠʘʥʩʢʦʝ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʝ ʦʪʩʳʣʘʣʠʩʴ ʢ ʜʫʭʦʚʥʦʤʫ ʥʘʯʘʣʴʩʪʚʫ ʜʣʷ 

çéʫʚʝʱʝʚʘʥʠʷ, ʚʨʘʟʫʤʣʝʥʠʷ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʥʠʤʠ ʧʦ ʧʨʘʚʠʣʘʤ ʮʝʨʢʦʚʥʳʤéè 

[2, ʉ. 215]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʝ ʚʣʘʩʪʠ ʩʪʨʦʛʦ ʩʣʝʜʠʣʠ ʟʘ ʪʝʤʠ, ʢʪʦ 

ʧʳʪʘʣʩʷ ʧʫʙʣʠʯʥʦ ʚʳʟʚʘʪʴ ʚʨʘʞʜʫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʨʝʣʠʛʠʦʟʥʳʭ 

ʦʪʣʠʯʠʡ, ʧʨʠʛʦʚʘʨʠʚʘʷ ʪʘʢʠʭ ʦʙʚʠʥʷʝʤʳʭ ʢ ʜʝʥʝʞʥʦʤʫ ʚʟʳʩʢʘʥʠʶ ʦʪ ʧʷʪʠ ʜʦ 

ʜʝʩʷʪʠ ʨʫʙʣʝʡ ʠʣʠ ʘʨʝʩʪʫ ʦʪ ʪʨʝʭ ʜʦ ʩʝʤʠ ʜʥʝʡ (ʩʪʘʪʴʷ 205) [2, ʉ. 217]. ʊʘʢʞʝ ʟʘ 

ʧʨʝʧʷʪʩʪʚʦʚʘʥʠʝ ʢ ʧʨʠʩʦʝʜʠʥʝʥʠʶ ʢ ʧʨʘʚʦʩʣʘʚʠʶ ʚʠʥʦʚʥʳʝ ʥʘʢʘʟʳʚʘʣʠʩʴ ʣʠʙʦ 

ʟʘʢʣʶʯʝʥʠʝʤ ʚ ʪʶʨʴʤʫ ʥʘ ʩʨʦʢ ʦʪ ʪʨʝʭ ʜʦ ʰʝʩʪʠ ʤʝʩʷʮʝʚ, ʣʠʙʦ ʚ ʩʤʠʨʠʪʝʣʴʥʳʡ 

ʜʦʤ ʥʘ ʩʨʦʢ ʜʦ ʪʨʝʭ ʣʝʪ (ʩʪʘʪʴʷ 199). 

ʉʪʘʪʴʠ ʋʣʦʞʝʥʠʷ 1845 ʛ. ʦʙ ʦʪʩʪʫʧʣʝʥʠʠ ʦʪ ʚʝʨʳ ʦʪʯʘʩʪʠ ʧʦʚʪʦʨʷʣʠ 

ʧʦʣʦʞʝʥʠʷ XV ʪʦʤʘ ʉʚʦʜʘ ʟʘʢʦʥʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 192 ʩʪʘʪʴʷ ʋʣʦʞʝʥʠʷ 1845 

ʛ. ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʣʘ 189 ʩʪʘʪʴʶ XV ʪʦʤʘ ʉʚʦʜʘ ʟʘʢʦʥʦʚ, ʦʜʥʘʢʦ 

ʪʝʧʝʨʴ ʚʤʝʩʪʦ ʩʩʳʣʢʠ ʚ ʢʘʪʦʨʞʥʳʝ ʨʘʙʦʪʳ ʚʠʥʦʚʥʳʭ ʧʨʠʛʦʚʘʨʠʚʘʣʠ ʢ 

ʧʦʩʝʣʝʥʠʶ ʚ çʦʪʜʘʣʝʥʥʝʡʰʠʝ ʤʝʩʪʘ ʉʠʙʠʨʠè. ʆʜʥʘʢʦ ʚ ʋʣʦʞʝʥʠʠ 1845 ʛ. ʙʳʣʠ 

ʠ ʥʦʚʦʚʚʝʜʝʥʠʷ. ʊʘʢ ʩʦʛʣʘʩʥʦ 190 ʩʪʘʪʴʝ çɿʘ ʦʪʚʣʝʯʝʥʠʝ, ʯʨʝʟ ʧʦʜʛʦʚʦʨʳ, 

ʦʙʦʣʴʱʝʥʠʷ ʠʣʠ ʠʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʛʦ-ʣʠʙʦ ʦʪ ʭʨʠʩʪʠʘʥʩʢʦʡ ʚʝʨʳ 

ʧʨʘʚʦʩʣʘʚʥʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʠʩʧʦʚʝʜʘʥʠʷ ʚ ʚʝʨʫ ʤʘʛʦʤʝʪʘʥʩʢʫʶ, ʝʚʨʝʡʩʢʫʶ ʠʣʠ 

ʠʥʫʶ ʥʝ ʭʨʠʩʪʠʘʥʩʢʫʶè ʦʙʚʠʥʷʝʤʳʡ ʧʨʠʛʦʚʘʨʠʚʘʣʩʷ ʢ ʣʠʰʝʥʠʶ ʚʩʝʭ ʧʨʘʚ 

ʩʦʩʪʦʷʥʠʷ ʠ ʩʩʳʣʢʝ ʥʘ ʢʘʪʦʨʞʥʫʶ ʨʘʙʦʪʫ ʥʘ ʩʨʦʢ ʦʪ 8 ʜʦ 10 ʣʝʪ [2, ʉ. 214]. 

ʆʪʩʪʫʧʠʚʰʠʝ ʦʪ ʭʨʠʩʪʠʘʥʩʢʦʡ ʚʝʨʳ ʧʨʘʚʦʩʣʘʚʥʦʛʦ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ, ʩʦʛʣʘʩʥʦ 

191 ʩʪʘʪʴʝ, ʜʦʣʞʥʳ ʦʪʧʨʘʚʣʷʪʴʩʷ ʢ ʜʫʭʦʚʥʦʤʫ ʥʘʯʘʣʴʩʪʚʫ ʜʣʷ çʫʚʝʱʘʥʠʷ ʠ 

ʚʨʘʟʫʤʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ 193-194 ʩʪʘʪʴʷʤ ʋʣʦʞʝʥʠʷ ʝʚʨʝʷʤ ʥʝ ʜʦʟʚʦʣʝʥʦ ʙʳʣʦ 

ʩʦʜʝʨʞʘʪʴ ʫ ʩʝʙʷ ʚ ʢʘʯʝʩʪʚʝ ʩʣʫʛ ʣʠʮ ʭʨʠʩʪʠʘʥʩʢʦʛʦ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ, ʠʥʘʯʝ 

ʦʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʘʨʝʩʪʫ ʠʣʠ ʜʝʥʝʞʥʦʤʫ ʰʪʨʘʬʫ. ʆʜʥʠʤ ʠʟ ʥʦʚʦʚʚʝʜʝʥʠʡ ʚ 

ʩʪʘʪʴʷʭ ʋʣʦʞʝʥʠʷ 1845 ʛ. ʙʳʣʦ ʪʦ, ʯʪʦ ʪʝʧʝʨʴ ʥʘʢʘʟʘʥʠʝ ʚ ʚʠʜʝ ʣʠʰʝʥʠʷ ʚʩʝʭ 

ʧʨʘʚ ʩʦʩʪʦʷʥʠʷ ʠ ʩʩʳʣʢʘ ʥʘ ʧʦʩʝʣʝʥʠʝ ʚ ʉʠʙʠʨʴ ʥʘʩʪʫʧʘʣʦ ʟʘ ʩʦʚʨʘʱʝʥʠʝ 

ʧʨʘʚʦʩʣʘʚʥʦʛʦ ʚ ʠʥʦʝ ʭʨʠʩʪʠʘʥʩʢʦʝ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʝ (ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʭʨʠʩʪʠʘʥʩʢʠʤ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷʤ ʥʝ ʙʳʣʦ ʚ XV ʪʦʤʝ 

ʉʚʦʜʘ ʟʘʢʦʥʦʚ) (ʩʪʘʪʴʷ 195). ʊʘʢʞʝ ʚʠʥʦʚʥʳʝ ʚ ʩʦʚʨʘʱʝʥʠʠ ʚ ʧʨʦʧʦʚʝʜʠ ʠʣʠ 

ʩʦʯʠʥʝʥʠʠ ʧʨʠʛʦʚʘʨʠʚʘʣʠʩʴ ʚ ʧʝʨʚʳʡ ʨʘʟ ï ʢ ʣʠʰʝʥʠʶ ʚʩʝʭ ʧʨʘʚ ʩʦʩʪʦʷʥʠʷ ʠ 

ʟʘʢʣʶʯʝʥʠʶ ʚ ʩʤʠʨʠʪʝʣʴʥʳʡ ʜʦʤ ʥʘ ʩʨʦʢ ʜʦ ʜʚʫʭ ʣʝʪ (ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʡ 

ʩʦʚʨʘʱʝʥʠʷ ï ʜʦ ʦʜʥʦʛʦ ʛʦʜʘ), ʚʦ ʚʪʦʨʦʡ ï ʟʘʢʣʶʯʝʥʠʶ ʚ ʢʨʝʧʦʩʪʴ ʥʘ ʩʨʦʢ ʦʪ 
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ʯʝʪʳʨʝʭ ʜʦ ʰʝʩʪʠ ʣʝʪ. ɺ ʩʪʘʪʴʷʭ 201-204 ʦʧʠʩʳʚʘʣʘʩʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, 

ʥʘʩʪʫʧʘʚʰʘʷ ʜʣʷ ʜʫʭʦʚʥʳʭ ʣʠʮ ʚ ʚʦʧʨʦʩʘʭ ʦʪʩʪʫʧʣʝʥʠʷ ʦʪ ʚʝʨʳ. ʊʘʢ ʩʦʛʣʘʩʥʦ 

202 ʩʪʘʪʴʝ çʣʠʮʘ ʜʫʭʦʚʝʥʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʡ, ʠʟʦʙʣʠʯʝʥʥʳʝ ʚ 

ʧʨʝʧʦʜʘʚʘʥʠʠ ʢʘʪʝʭʠʟʠʩʘéè ʧʨʘʚʦʩʣʘʚʥʳʤ ʜʝʪʷʤ, ʧʦʜʚʝʨʛʘʣʠʩʴ ʚ ʧʝʨʚʳʡ ʨʘʟ ï 

ʫʜʘʣʝʥʠʶ ʦʪ ʜʦʣʞʥʦʩʪʠ ʜʦ ʪʨʝʭ ʣʝʪ, ʚʦ ʚʪʦʨʦʡ ï ʣʠʰʝʥʠʶ ʩʘʥʘ ʠ ʟʘʢʣʶʯʝʥʠʶ ʚ 

ʪʶʨʴʤʫ ʥʘ ʩʨʦʢ ʜʦ ʜʚʫʭ ʣʝʪ [2, ʉ. 217]. 

ɺ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʜʘʢʮʠʠ ʋʣʦʞʝʥʠʷ ʥʘʢʘʟʘʥʠʷ ʫʛʦʣʦʚʥʳʭ ʠ 

ʠʩʧʨʘʚʠʪʝʣʴʥʳʭ ʚ 1885 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʪʩʪʫʧʣʝʥʠʝ ʠ 

ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʚʝʨʳ, ʙʳʣʦ ʩʦʢʨʘʱʝʥʦ ʜʦ ʜʝʚʷʪʠ (ʩʪʘʪʴʠ 184-195). ʀʟ ʩʪʘʪʝʡ 

ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ʋʣʦʞʝʥʠʷ ʙʳʣʘ ʫʙʨʘʥʘ ʠʟʣʠʰʥʷʷ ʜʝʪʘʣʠʟʘʮʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʥʝʩʢʦʣʴʢʦ ʫʧʦʨʷʜʦʯʠʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ. 

ɺ ʥʘʯʘʣʝ XX ʚ., ʧʦʩʣʝ ʧʨʦʠʟʦʰʝʜʰʠʭ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʩʦʙʳʪʠʡ 1905 ʛ., 

ʙʣʘʛʦʜʘʨʷ ʧʨʠʥʷʪʠʶ çʋʢʘʟʘ ʦ ʚʝʨʦʪʝʨʧʠʤʦʩʪʠè ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʘʚʦ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʠʟ ʦʜʥʦʛʦ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʝ ʚ ʜʨʫʛʦʝ, 

ʯʪʦ ʙʳʣʦ ʨʘʥʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʧʨʝʱʝʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʪʩʪʫʧʣʝʥʠʝ ʠ 

ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʚʝʨʳ, ʢʘʢ ʶʨʠʜʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ çʧʨʝʩʪʫʧʣʝʥʠʝ ʧʨʦʪʠʚ ʚʝʨʳè, 

ʜʦʣʞʥʦ ʙʳʣʦ ʠʩʯʝʟʥʫʪʴ ʠʟ ʧʦʣʦʞʝʥʠʡ ʥʦʚʦʛʦ ʋʛʦʣʦʚʥʦʛʦ ʋʣʦʞʝʥʠʷ 1903 ʛ. 

ʆʜʥʘʢʦ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ. ʇʨʠ ʚʚʝʜʝʥʠʠ ʜʝʡʩʪʚʠʠ II ʛʣʘʚʳ ʋʛʦʣʦʚʥʦʛʦ 

ʋʣʦʞʝʥʠʷ çʦ ʧʨʝʩʪʫʧʣʝʥʠʷʭ ʧʨʦʪʠʚ ʚʝʨʳè ʚ 1906 ʛ. ʩʪʝʧʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʚʝʨʳ ʙʳʣʘ ʩʦʭʨʘʥʝʥʘ (ʩʪʘʪʴʠ 81-95) [3, ʉ. 162-177]. ʊʘʢʞʝ ʦʥʘ 

ʙʳʣʘ ʦʙʲʝʜʠʥʝʥʘ ʩ ʨʘʟʜʝʣʘʤʠ ʦ ʩʦʚʨʘʱʝʥʠʠ ʚ ʩʝʢʪʳ, ʢʦʪʦʨʳʝ, ʥʘʧʨʠʤʝʨ, ʚ 

ʋʣʦʞʝʥʠʠ 1885 ʛ., ʩʦʩʪʘʚʣʷʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʯʘʩʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʷʪʫʶ 

ʩʚʦʙʦʜʫ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ, ʚ ʟʘʢʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʥʘʯʘʣʘ XX ʚ. 

ʦʩʪʘʚʘʣʠʩʴ ʧʦʣʦʞʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʟʘ ʩʦʚʨʘʱʝʥʠʝ ʠ ʦʪʚʣʝʯʝʥʠʝ ʦʪ 

ʧʨʘʚʦʩʣʘʚʥʦʡ ʚʝʨʳ ʚ ʠʥʦʝ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʝ ʥʘʩʪʫʧʘʣʘ ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʴ ʚ ʚʠʜʝ ʟʘʢʣʶʯʝʥʠʠ ʚ ʢʨʝʧʦʩʪʴ, ʣʠʙʦ ʩʩʳʣʢʘ ʚ ʢʘʪʦʨʛʫ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʩʨʦʢ. ʊʘʢ ʚ 1912 ʛ. ʧʦ 83 ʩʪʘʪʴʝ II ʛʣʘʚʳ ʋʛʦʣʦʚʥʦʛʦ ʋʣʦʞʝʥʠʷ 1903 ʛ., ʥʘʧʨʠʤʝʨ, 

ʙʳʣ ʩʫʜʠʤ ʢʩʝʥʜʟʘ ʄ. ʉʘʚʠʮʢʠʡ ʟʘ ʩʦʚʨʘʱʝʥʠʝ ʧʨʘʚʦʩʣʘʚʥʳʭ ʚ ʢʘʪʦʣʠʯʝʩʪʚʦ [4]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʲʷʚʣʝʥʥʫʶ ʩʚʦʙʦʜʫ ʚʝʨʦʠʩʧʦʚʝʜʘʥʠʷ ʚ çʋʢʘʟʝ ʦ 

ʚʝʨʦʪʝʨʧʠʤʦʩʪʠè ʚ 1905 ʛ. ʨʦʩʩʠʡʩʢʠʝ ʚʣʘʩʪʠ ʥʝ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʧʦʜʜʝʨʞʢʠ 

ʥʝʢʦʛʜʘ çʧʝʨʚʝʥʩʪʚʫʶʱʝʡè ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʧʨʘʚʦʩʣʘʚʥʦʡ ʨʝʣʠʛʠʠ. ɿʘ ʦʪʩʪʫʧ-

ʣʝʥʠʝ ʦʪ ʧʨʘʚʦʩʣʘʚʥʦʡ ʚʝʨʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʚ ʨʦʩʩʠʡʩʢʠʭ ʟʘʢʦʥʘʭ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʠ ʦʥʦ ʧʨʦʜʦʣʞʘʣʦ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʫʱʝʩʪʚʦ-

ʚʘʚʰʠʭ ʚʠʜʦʚ ʨʝʣʠʛʠʦʟʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ʇʦʟʠʮʠʷ ʠʤʧʝʨʩʢʠʭ ʚʣʘʩʪʝʡ ʚ 

ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʦʩʪʘʚʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ ʚʧʣʦʪʴ ʜʦ ʧʘʜʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ 

ʚ 1917 ʛ. 
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ʕʂʉʇɽʈʊʅɸʗ ʆʎɽʅʂɸ ʋɼʆɺʃɽʊɺʆʈɽʅʅʆʉʊʀ ʇʈʆʌɽʉʉʆʈʉʂʆ-

ʇʈɽʇʆɼɸɺɸʊɽʃʔʉʂʆɻʆ ʉʆʉʊɸɺɸ ʇʈʀʄɽʅʗɽʄʓʄʀ ʉʀɿ  

ɺ ʈɽɾʀʄɽ ʈɸɹʆʊʓ ʇʆɺʓʐɽʅʅʆʁ ɻʆʊʆɺʅʆʉʊʀ 

EXPERT ASSESSMENT OF SATISFACTION OF PROFESSORS  

WITH USED PPE IN HIGH -ALERT MODE OF OPERATION  

 

ɸʥʥʦʪʘʮʠʷ: ʚr ʧʦʣʥʝʥʘ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʴʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʉʀɿ ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʧʦʚʳʰʝʥʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɺʳʜʝʣʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʨʦʩʥʳʝ ʯʝʢ-ʣʠʩʪʳ, ʦʙʲʷʩʥʝʥʳ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

Abstract:  an expert assessment of the satisfaction of the teaching community 

with the use of PPE in the operating mode of high readiness of higher educational 

institutions was carried out. The priority indicators of reliability and quality are 

highlighted, questionnaires are developed, the results are explained. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʟʘʱʠʪʳ, ʧʦʚʳʰʝʥʥʘʷ ʛʦʪʦʚʥʦʩʪʴ. 

Keywords: higher education, personal protective equipment, increased 

readiness. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʡ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʝʞʠʤʝ ʧʦʚʳʰʝʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʷʚʠʣʦʩʴ ʚʳʥʫʞʜʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʇʇʉ) ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ). 

ʇʝʜʘʛʦʛʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʭʦʜʷʪʩʷ ʚ 

ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʘ, ʧʦʵʪʦʤʫ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ ʚ ʤʘʩʢʘʭ ʠ ʧʝʨʯʘʪʢʘʭ. 

ʉʦʛʣʘʩʥʦ ʨʘʟʜʝʣʘ II ʧ. 2.1.4. [1] ʇʇʉ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʱʠʪʥʳʝ 

ʤʘʩʢʠ ʠ ʢʘʞʜʳʝ 3 ʯʘʩʘ ʠʭ ʤʝʥʷʪʴ, ʦʜʥʘʢʦ ʠʭ ʨʘʟʨʝʰʝʥʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʪʚʦʨʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ / ʠʣʠ ʚʦ ʚʨʝʤʷ 

ʧʨʦʚʝʜʝʥʠʷ ʣʝʢʮʠʡ, ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʱʠʪʥʳʭ ʧʝʨʯʘʪʦʢ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʉʀɿ [2-3] ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʳ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʛʨʫʧʧʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 15 ʯʝʣʦʚʝʢ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 29-64 ʛʦʜʘ, ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʨʦʩʥʳʝ ʣʠʩʪʳ (ʯʝʢ ʣʠʩʪʳ) ï ʪʘʙʣʠʮʳ 1-2 ʠ ʦʩʫʱʝʩʪʚʣʝʥʦ 

ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ. 

ʐʢʘʣʘ ʦʪʚʝʪʦʚ ï ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ çɼɸè (1 ʙʘʣʣ) ʠʣʠ çʅɽʊè (0 ʙʘʣʣʦʚ). 

 

ʊʘʙʣʠʮʘ 1 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ çʏʝʢ ʣʠʩʪè ʜʣʷ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʤʘʩʦʢ ʇʇʉ 

ʇʦʢʘʟʘʪʝʣʴ ʋɺɸɾɸɽʄʓɽ ʇʈɽʇʆɼɸɺɸʊɽʃʀ! 

ɿʘʧʦʣʥʠʪʝ ʧʦʞʘʣʫʡʩʪʘ ʯʝʢ-ʣʠʩʪ ʜʣʷ ʦʮʝʥʢʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ɺʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʤʘʩʦʢ. 

ʇʨʠ ʦʪʚʝʪʝ çɼɸè ʚʳʩʪʘʚʣʷʝʪʩʷ 1 ʙʘʣʣ, ʧʨʠ ʦʪʚʝʪʝ 

çʅɽʊè ï 0 ʙʘʣʣʦʚ. 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ, % 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 
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ʏʫʚʩʪʚʦ 

ʟʘʱʠʱʝʥʥʦʩʪʠ 

              

ʃʝʛʢʦʩʪʴ ʜʳʭʘʥʠʷ               

ʄʷʛʢʦʩʪʴ ʠ 

ʢʦʤʬʦʨʪʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ 

              

ʅʘʜʝʞʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʨʝʟʠʥʢʠ 

              

ʋʜʦʙʩʪʚʦ ʥʦʩʦʚʦʛʦ 

ʬʠʢʩʘʪʦʨʘ 

              

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ 

ʠʩʧʦʣʥʝʥʠʝʤ 

              

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ 

ʦʢʨʘʩʢʦʡ 

              

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ 

ʫʧʘʢʦʚʢʦʡ 

              

ʉʫʤʤʘ 

ʧʨʝʜʧʦʯʪʝʥʠʡ 

              

ʋʩʨʝʜʥʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ 
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ʊʘʙʣʠʮʘ 2 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ çʏʝʢ ʣʠʩʪè ʜʣʷ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʧʝʨʯʘʪʦʢ ʇʇʉ 

ʇʦʢʘʟʘʪʝʣʴ ʋɺɸɾɸɽʄʓɽ ʇʈɽʇʆɼɸɺɸʊɽʃʀ! 

ɿʘʧʦʣʥʠʪʝ ʧʦʞʘʣʫʡʩʪʘ ʯʝʢ-ʣʠʩʪ ʜʣʷ ʦʮʝʥʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ɺʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʝʨʯʘʪʦʢ. 

ʇʨʠ ʦʪʚʝʪʝ çɼɸè ʚʳʩʪʘʚʣʷʝʪʩʷ 1 ʙʘʣʣ,  

ʧʨʠ ʦʪʚʝʪʝ çʅɽʊè ï 0 ʙʘʣʣʦʚ. 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ, % 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ, ʮʚʝʪ 

ɺʠʥʠʣʦʚʳʝ 

(PACLAN), 

ʧʨʦʟʨʘʯʥʳʡ 

ʃʘʪʝʢʩʥʳʝ 

(SFM) 

ʪʝʣʝʩʥʳʡ 

ʃʘʪʝʢʩʥʳʝ 

ʧʦʚʳhʝʥʥʦʡ 

ʧʨʦʯʥʦʩʪʠ 

Hign risk 

(SFM) ʩʠʥʠʡ 

ʅʠʪʨʠ- 

ʣʦʚʳʝ 

(Paul 

Hartmann), 

ʛʦʣʫʙʦʡ  

ʇʦʣʠʵʪʠ-

ʣʝʥʦʚʳʝ 

(CLEAN 

WRAP), 

ʵʢʦʥʦʤ, 

ʧʨʦʟʨʘʯʥʳʡ 

ɼɸ ʅɽʊ ɼɸ ʅɽʊ ɼɸ ʅɽʊ ɼɸ ʅɽʊ ɼɸ ʅɽʊ 

ʏʫʚʩʪʚʦ 

ʟʘʱʠʱʝʥ-

ʥʦʩʪʠ 

          

ʅʘʜʝʞʥʦʩʪʴ 

(ʦʪʩʫʪʩʪʚʠʝ 

ʨʘʟʨʳʚʦʚ) 

          

ʄʷʛʢʦʩʪʴ ʠ 

ʢʦʤʬʦʨʪʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ 

          

ʊʘʢʪʠʣʴʥʳʡ 

ʢʦʤʬʦʨʪ 

ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ 

          

ʆʪʩʫʪʩʪʚʠʝ 

çʯʫʚʩʪʚʘ 

ʧʦʪʣʠʚʦʩʪʠ 

ʨʫʢʠè 

          

ʋʜʦʙʩʪʚʦ 

ʥʘʜʝʚʘʥʠʷ 

          

ʋʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʴ 

ʠʩʧʦʣʥʝʥʠʝʤ 

          

ʋʜʦʚʣʝʪʚʦ-

ʨʝʥʥʦʩʪʴ 

ʫʧʘʢʦʚʢʦʡ 

          

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 1-2. 
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ʈʠʩʫʥʦʢ 1 ï ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʚʦʡʩʪʚʘʤʠ  

ʤʝʜʠʮʠʥʩʢʠʭ ʤʘʩʦʢ (ʦʢʪʷʙʨʴ 2020 ʛ), % 

 

 
ʈʠʩʫʥʦʢ 2 ï ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʚʦʡʩʪʚʘʤʠ  

ʤʝʜʠʮʠʥʩʢʠʭ ʧʝʨʯʘʪʦʢ (ʦʢʪʷʙʨʴ 2020 ʛ), % 

 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

1. ʀʟ ʟʘʷʚʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʩʦʢ, ʨʝʩʧʦʥʜʝʥʪʳ ʚʳʜʝʣʠʣʠ ʚ ʙʦʣʴʰʝʡ 

ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ: ʦʢʨʘʩʢʦʡ, ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ ʨʝʟʠʥʢʠ; 

ʫʧʘʢʦʚʢʦʡ ï 89,86; 88,0 ʠ 85,85% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʯʝʤ ʧʦʢʘʟʘʪʝʣʴ çʯʫʚʩʪʚʦ 

ʟʘʱʠʱʝʥʥʦʩʪʠè ʨʘʩʧʦʣʦʞʠʣʩʷ ʥʘ 5 ʤʝʩʪʝ ï 76,86%. 

2. ʅʘʠʤʝʥʝʝ ʫʜʦʚʣʝʪʚʦʨʝʥ ʇʇʉ ʧʦʢʘʟʘʪʝʣʝʤ çʣʝʛʢʦʩʪʴ ʜʳʭʘʥʠʷè ï 

75,43%. 

3. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʝʨʯʘʪʦʢ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʥʳʝ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʧʦʢʘʟʘʪʝʣʷʤʠ çʯʫʚʩʪʚʦ ʟʘʱʠʱʝʥʥʦʩʪʠè, 

çʤʷʛʢʦʩʪʴ ʠ ʢʦʤʬʦʨʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘè, çʥʘʜʝʞʥʦʩʪʴè ï 86,80; 85,60 ʠ 82,2% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

4. ʅʘʠʤʝʥʝʝ ʫʜʦʚʣʝʪʚʦʨʝʥ ʇʇʉ ʧʦʢʘʟʘʪʝʣʝʤ çʦʪʩʫʪʩʪʚʠʝ ʯʫʚʩʪʚʘ ʧʦʪʣʠ-

ʚʦʩʪʠ ʨʫʢè 67,60%. 

5. ʋʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʚʩʝʤ ʢʦʥʪʨʦʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʧʝʜʘʛʦʛʠ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʟʘʷʚʣʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʤʘʩʦʢ ʥʘ 80,74%, ʘ ʤʝʜʠʮʠʥʩʢʠʤʠ ʧʝʨʯʘʪʢʘʤʠ ʥʘ 81,60%. 
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ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʇʇʉ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʚʦʝʤʫ ʟʜʦʨʦʚʴʶ, ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʚʳʧʦʣʥʝʥʠʶ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ MP 3.1/2.1.0205-20 çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 
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ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʱʝʩʪʚʝ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʞʠʪʝʣʝʡ ʤʝʛʘʧʦʣʠʩʦʚ 

ʥʘ ʧʨʠʤʝʨʝ ʈʌ, ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʠ ʉʐɸ. ʆʧʨʝʜʝʣʝʥ çʜʦʛʦʥʷʶʱʠʡè 

ʭʘʨʘʢʪʝʨ ʵʧʠʜʝʤʠʠ ɺʀʏ ʚ ʈʦʩʩʠʠ, ʠʤʝʶʱʠʡ ʩʚʦʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

Abstract:  the article examines HIV infection in modern society, analyzes the 

features of infection of residents of megacities on the example of the Russian 

Federation, the countries of the community and the United States. The ñcatch-upò 

nature of the HIV epidemic in Russia, which has its own regional characteristics, has 

been determined. A complex of anti-epidemiological solutions and recommendations 

has been developed. 
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ʆʜʥʦʡ ʠʟ ʦʩʪʨʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʪʦʷʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʌ ʠ ʚ ʤʠʨʝ ʚ 

ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ 

ʯʝʣʦʚʝʢʘ (ɺʀʏ), ʚʳʟʳʚʘʝʤʦʛʦ ʨʝʪʨʦʚʠʨʫʩʦʤ ʠʟ ʨʦʜʘ ʣʝʥʪʠʚʠʨʫʩʦʚ 

(Retroviridae), ʠʤʝʶʱʠʤ ʜʣʠʪʝʣʴʥʳʡ ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. 

ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ) ʚʢʣʶʯʠʣʘ ɺʀʏ ʚ ʩʧʠʩʦʢ 

10 ʛʣʘʚʥʝʡʰʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ [1]. 
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ʂʘʞʜʳʡ ʜʝʥʴ ʚ ʈʌ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʢʦʣʦ 250 ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʨʘʞʝʥʠʷ 

ɺʀʏ ʠ ʦʢʦʣʦ 100 ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʫʤʠʨʘʶʪ, ʚ 2019 ʛ. ʚ ʈʌ ʚʳʷʚʣʝʥʦ 94 

668 ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʨʘʞʝʥʠʷ ɺʀʏ. ʇʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɺʀʏ-ʠʥʬʝʢ-

ʮʠʝʡ ʚ ʈʦʩʩʠʠ ʟʘ 2019 ʛʦʜ ʩʦʩʪʘʚʠʣ 64,5 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʘ ʟʘ 9 

ʤʝʩʷʮʝʚ 2020 ʛ. ʚʳʷʚʣʝʥʦ 55 048 ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʨʘʞʝʥʠʷ ɺʀʏ [2] . 

ʉʦʛʣʘʩʥʦ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2019 ʛ. ʙʳʣʦ ʠʥʬʠʮʠ-

ʨʦʚʘʥʦ 1 326 239 ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʞʜʘʥ, ʠʟ ʢʦʪʦʨʳʭ ʫʤʝʣʠ ï 318 870 ʯʝʣʦʚʝʢ, ʚ 

ʩʪʨʘʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʵʧʠʜʝʤʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɺʀʏ ʚ ʤʝʛʘʧʦ-

ʣʠʩʘʭ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʦʪʣʠʯʥʫʶ ʦʪ ʠʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʢʦʪʦʨʘʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ, ʥʘʣʠʯʠʝʤ 

ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʭʘʙʦʚ, ʤʦʜʠʬʠʢʘʮʠʝʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʤʦʜʝʣʝʡ 

ʧʦʚʝʜʝʥʠʷ. ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ çʟʘʧʘʜʥʘʷ ʤʦʜʝʣʴè ʨʘʟʚʠʪʠʷ ɺʀʏ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɺʘʰʠʥʛʪʦʥ (ʦʢʨʫʛ ʂʦʣʫʤʙʠʷ). ʇʦ ʧʦʩʣʝʜʥʠʤ ʦʧʫʙʣʠʢʦ-

ʚʘʥʥʳʤ ʜʘʥʥʳʤ 2011 ʛ., ʯʠʩʣʦ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʥʘ 100 000 

ʥʘʩʝʣʝʥʠʷ ʟʜʝʩʴ ʜʦʩʪʠʛʘʣʦ 120,7 ʯʝʣʦʚʝʢ, ʯʪʦ ʚ 9 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʩʪʨʘʥʝ [3]. ʇʦʨʘʞʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʢʨʫʛʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 2,5%, ʪʦʛʜʘ ʢʘʢ ɺʆɿ 

ʦʧʨʝʜʝʣʷʝʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʫʶ ʩʪʘʜʠʶ ʵʧʠʜʝʤʠʠ ʧʨʠ ʧʦʨʘʞʝʥʥʦʩʪʠ ʚ 1% 

ʥʘʩʝʣʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʴ ʧʦʨʘʞʝʥʥʦʩʪʠ ʅʴʶ-ʁʦʨʢʘ ɺʀʏ ʪʘʢʞʝ ʚʳʰʝ ʵʪʦʡ ʦʪʤʝʪʢʠ 

ʠ ʚ 2013 ʛ. ʩʦʩʪʘʚʣʷʣ 1,3% ʥʘʩʝʣʝʥʠʷ. 

ʅʘ ʬʦʥʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʚʩʝʛʦ ʉʦʝʜʠʥʝʥʥʦʛʦ ʂʦʨʦʣʝʚ-

ʩʪʚʘ, ʥʦ ʠ ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʝʥʥʦʡ ʝʝ ʯʘʩʪʠ, ɸʥʛʣʠʠ, ʚʳʜʝʣʷʝʪʩʷ ʠ ʃʦʥʜʦʥ, ʛʜʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʠʘʛʥʦʟʦʚ çɺʀʏ-ʠʥʬʝʢʮʠʷè ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʚ ʩʪʨʘʥʝ ʩʣʫʯʘʝʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

2013 ʛ. ʚ ʃʦʥʜʦʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 50% ʚʩʝʭ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ɸʥʛʣʠʠ ʠ 45% ï ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ [3]. 

ʉʨʘʚʥʠʚʘʷ ʵʧʠʜʝʤʠʶ ɺʀʏ ʚ ʈʌ ʩʦ ʩʪʨʘʥʘʤʠ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʦʩʩʠʡʩʢʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çʜʦʛʦʥʷʶʱʠʡè ʭʘʨʘʢʪʝʨ, ʘ ʩ ʜʨʫʛʦʡ ï ʭʘʨʘʢʪʝʨ, ʜʠʥʘʤʠʢʘ ʠ 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘ ʪʘʢʦʚʘ, ʯʪʦ ʩʪʦʣʠʮʘ ʥʝ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʚ ʩʪʨʘʥʝ, ʯʪʦ 

ʥʝ ʪʠʧʠʯʥʦ ʜʣʷ ʟʘʧʘʜʥʳʭ ʤʦʜʝʣʝʡ ï ʨʠʩ 1. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʣʠʯʝʩʪʚʦ ɺʀʏ ïʠʥʬʠʮʠʨʦʚʘʥʥʳʭ  

ʥʘ 1 000 00 ʯʝʣʦʚʝʢ ʤʝʛʘʧʦʣʠʩʘ [3] 
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ʄʦʞʥʦ ʦʩʧʘʨʠʚʘʪʴ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʛ. ʄʦʩʢʚʝ, ʪʘʢ ʢʘʢ ʩʪʘʪʠʩʪʠʢʘ 

ʫʯʠʪʳʚʘʝʪ ʪʦʣʴʢʦ ʤʦʩʢʚʠʯʝʡ, ʪʦ ʝʩʪʴ ʧʦʢʘʟʘʪʝʣʴ çʧʨʦʧʠʩʢʠè ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠ-

ʨʫʶʱʠʤ, ʧʦʵʪʦʤʫ ʨʝʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʥʦ ʥʝ ʜʦʣʞʥʦ ʧʝʨʝʢʨʳʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʩʝʚʝʨʥʦʡ ʩʪʦʣʠʮʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʠʥʩʪʨʫʤʝʥʪʘ çʧʨʦʧʠʩʢʠè ʣʠʰʘʝʪ ʟʘʙʦʣʝʚʰʠʭ ʥʘ ʧʨʘʚʦ 

ʙʝʩʧʣʘʪʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ ʠ ʥʘʙʣʶʜʝʥʠʝ, 

ʚʳʜʘʯʫ ʧʨʝʧʘʨʘʪʦʚ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ (ɸʈʊ), ʯʪʦ ʷʚʥʦ ʥʝ ʩʧʦʩʦʙʩʪ-

ʚʫʝʪ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʰʠʭ. 

ɻʦʨʦʜ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥ ʢ ʛ. ʅʴʶ-ʁʦʨʢʫ ʧʦ ʫʨʦʚʥʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʭʦʪʷ ʘʙʩʦʣʶʪʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ɺʀʏ-

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʟʜʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ. ʆʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ 100 000 ʯʝʣʦʚʝʢ (28,7 ʯʝʣʦʚʝʢ) ʥʘʩʝʣʝʥʠʷ ʚ ʅʴʶ-ʁʦʨʢʝ ʚ 

2013 ʛ. ʙʳʣ ʥʠʞʝ, ʯʝʤ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ (46,8 ʯʝʣʦʚʝʢ). ʇʨʠ ʵʪʦʤ ʚʳʰʝ, ʯʝʤ ʚ 

ʛ. ʄʦʩʢʚʝ (25,3 ʯʝʣʦʚʝʢ). 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʄɻʎ ʉʇʀɼ [3], ʛ. ʄʦʩʢʚʘ ʷʚʣʷʝʪʩʷ 

ʦʩʦʙʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ, ʦʙʣʘʜʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥ-

ʮʠʘʣʦʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʫʛʨʦʟʝ. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʛ. ʄʦʩʢʚʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʦʡ, ʘ ʚ 2014 ʛ. ʦʥʘ ʙʳʣʘ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ. ɺ ʛ. 

ʄʦʩʢʚʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ, ʪʦʛʜʘ ʢʘʢ 

ʦʙʱʝʨʦʩʩʠʡʩʢʘʷ ʜʠʥʘʤʠʢʘ ʠʤʝʝʪ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʚʝʢʪʦʨ. ʆʪʣʠʯʘʝʪʩʷ 

ʛ. ʄʦʩʢʚʘ ʠ ʦʪ ʩʚʦʠʭ ʙʣʠʞʘʡʰʠʭ çʢʦʥʢʫʨʝʥʪʦʚè ï ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʠ 

ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʤʝʷ ʩʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʊʘʢ, ʯʠʩʣʦ 

ʚʳʷʚʣʝʥʥʳʭ ɺʀʏ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʣʠʮ ʚ ʨʘʩʯʝʪʝ ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ ʚ 2013 ʛ. 

ʚ ʛ. ʄʦʩʢʚʝ ʙʳʣʦ ʥʘ 45% ʥʠʞʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ, ʠ ʥʘ 42% ʥʠʞʝ, ʯʝʤ ʚ 

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. 

ʉʨʘʚʥʠʚʘʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʜʚʫʭ ʢʨʫʧʥʝʡʰʠʭ ʤʝʛʘʧʦ-

ʣʠʩʘʭ ʩʪʨʘʥʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʝ ʵʢʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʥʦ ʠʭ ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ ʠ ʨʘʟʣʠʯʠʷ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʫʜʝʙ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ ʛ. ʄʦʩʢʚʘ ʠ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ï ʩʠʤʚʦʣʳ 

ʠʩʢʦʥʥʦ-ʨʫʩʩʢʠʭ ʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

[4]. ʀ ʵʪʦʪ ʤʦʩʢʦʚʩʢʠʡ ʠ ʧʝʪʝʨʙʫʨʛʩʢʠʡ ʬʦʥ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʧʦʣʠʪʠʯʝʩʢʫʶ, ʢʫʣʴʪʫʨʥʦ-ʜʫʭʦʚʥʫʶ ʞʠʟʥʴ ʜʚʫʭ ʨʦʩʩʠʡʩʢʠʭ 

ʩʪʦʣʠʮ. ʂʘʢ ʇʝʪʝʨʙʫʨʛ, ʪʘʢ ʠ ʄʦʩʢʚʘ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʧʨʠʪʷʞʝʥʠʷ ʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʦʩʦʙʝʥʥʦ ʧʦʜʚʝʨʞʝʥʥʳʭ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʦʦʙʱʝʩʪʚ. 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʵʧʠʜʝʤʠʠ ʚ ʩʪʨʘʥʝ, ʥʝʦʙʭʦʜʠʤ ʜʝʪʘʣʴʥʳʡ 

ʧʝʨʝʩʤʦʪʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ɺʀʏ-

ʠʥʬʝʢʮʠʠ, ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʠʝ (ʧʝʨʝʩʤʦʪʨ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʦʥʮʝʧʮʠʠ ʠ ʩʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʦʙʱʝʥʘ-

ʮʠʦʥʘʣʴʥʘʷ ʨʝʢʣʘʤʥʘʷ ʢʦʤʧʘʥʠʷ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʩʨʝʜʩʪʚʘʭ ʠ 

ʥʦʩʠʪʝʣʷʭ ʠʥʬʦʨʤʘʮʠʠ, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, 

ʚʦʣʦʥʪʝʨʦʚ, ʅʂʆ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʭʦʜʝ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʬʠʣʴʤʘ-ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʖ. ɼʫʜʴ çɺʀʏ-2020è, ʩʧʨʦʩ ʥʘ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ɺʀʏ ʠʥʬʝʢʮʠʠ ʚ 

ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 4000%. 
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ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʨʘʭʘʭ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʜʦʤ-

ʣʝʥʥʦʩʪʠ ʠ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʠ ʤʦʣʦʜʝʞʴ, ʦʪʩʫʪʩʪʚʠʶ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʠ çʟʜʦʨʦʚʦʡ ʧʨʦʧʘʛʘʥʜʳè ʧʦ ʚʳʷʚʣʝʥʠʶ, ʧʨʝʜʫʧʨʝʞ-

ʜʝʥʠʶ ʠ ʣʝʯʝʥʠʶ ɺʀʏ-ʠʥʬʝʢʮʠʠ. 

ʆʪʜʝʣʴʥʳʤ ʙʣʦʢʦʤ ʜʦʣʞʥʦ ʩʪʘʪʴ ʨʝʰʝʥʠʝ ʦʩʪʨʳʭ ʚʦʧʨʦʩʦʚ: ʧʝʨʝʩʤʦʪʨ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʝʰʝʚʳʭ, ʥʦ ʫʩʪʘʨʝʚʰʠʭ ʩʭʝʤ ɸʈʊ; ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʦʩʪʫʧ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ; ʚʳʧʫʩʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ 

ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʦʣʥʳʤ ʮʠʢʣʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; ʦʙʥʫʣʝʥʠʝ ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ ʧʦʰʣʠʥ ʥʘ ʣʘʪʝʢʩ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʪʨʘʮʝʧʪʠʚʦʚ ʠ ʜʨ. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆɻʆ  

ʀ ʌʀɿʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ ɼɽʊɽʁ 10 ʃɽʊ 

COMPARATIVE ANALYSIS OF INTELLECTUAL   

AND PHYSICAL DEVELOPMENT OF 10 -YEAR-OLD CHILD REN 

 

ɸʥʥʦʪʘʮʠʷ: ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʙʝʟ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ 

ʥʝʣʴʟʷ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʘʚʠʣʴʥʦʝ ʠ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʦʙʫʯʘʶʱʝʛʦʩʷ. ɺ 

ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

126 ʰʢʦʣʴʥʠʢʦʚ 10 ʣʝʪ 32 ʰʢʦʣʳ ʛ. ʀʞʝʚʩʢʘ. 

https://spid--vich--zppp-ru.turbopages.org/spid-vich-zppp.ru/s/statistika/vich-v-rossii-2019.html
https://spid--vich--zppp-ru.turbopages.org/spid-vich-zppp.ru/s/statistika/vich-v-rossii-2019.html
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Abstract: the modern world is characterized by an increase in the amount and 

intensity of educational activity, so it is impossible to imagine the proper and 

harmonious development of students without physical education. The article analyzes 

the development of physical and intellectual abilities of 126 10-year-old 

schoolchildren from school ̄32 of Izhevsk. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, 

ʜʝʪʠ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ. 

Keywords: intellectual development, physical development, children, body 

mass index. 

 

ʊʝʨʤʠʥ çʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝè ʦʙʦʟʥʘʯʘʝʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʨʦʩʪ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʟʨʝʚʘʥʠʷ ʨʝʙʝʥʢʘ. ʅʘ ʥʝʛʦ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ ʜʝʣʷʪ 

ʥʘ ʵʥʜʦʛʝʥʥʳʝ (ʟʜʦʨʦʚʴʝ ʨʦʜʠʪʝʣʝʡ, ʠʭ ʚʦʟʨʘʩʪ ʠ ʪ.ʜ.) ʠ ʵʢʟʦʛʝʥʥʳʝ (ʢʘʯʝʩʪʚʦ 

ʧʠʪʘʥʠʷ, ʨʘʩʧʦʨʷʜʦʢ ʜʥʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʨʝʙʝʥʢʘ). 

ɼʦʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʙʝʩʩʧʦʨʥʦ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʟʥʘʯʠʤʳʤ ʠ ʦʪʚʝʪʩʪ-

ʚʝʥʥʳʤ ʧʝʨʠʦʜʦʤ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʙʘʟʦʚʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʫʞʥʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʦʙʨʘʟʫʶʪʩʷ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʘʢʪʠʚʥʦʤʫ ʠ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʫʤʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ ʨʝʙʝʥʢʘ [1]. 

ʏʝʤ ʘʢʪʠʚʥʝʝ ʨʝʙʝʥʦʢ ʚ ʬʠʟʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʪʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʢʘʢ 

ʬʠʟʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʉ ʮʝʣʴʶ ʦʮʝʥʠʚʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʘʥʪʨʦʧʦ-

ʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ 126 ʫʯʘʱʠʭʩʷ 4-ʭ ʢʣʘʩʩʦʚ ʩʧʦʨʪʠʚʥʦʡ ʰʢʦʣʳ ˉ32 ʛ. 

ʀʞʝʚʩʢʘ, ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʣʝʜʫʶʱʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

ʤʘʩʩʘ ʪʝʣʘ, ʨʦʩʪ, ʦʢʨʫʞʥʦʩʪʴ ʛʦʣʦʚʳ, ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʠʥʜʝʢʩ 

ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ), ʠʥʜʝʢʩ çʩʪʝʥʠʠè. 

ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʂʝʪʣʝ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʮʝʥʠʚʘʥʠʠ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ 

ʙʦʣʝʝ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ. ɽʛʦ ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʤʘʩʩʳ 

ʪʝʣʘ (ʢʛ) ʥʘ ʢʚʘʜʨʘʪ ʜʣʠʥʳ ʪʝʣʘ (ʤ). 

ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʀʄʊ ʚ ʧʨʝʜʝʣʘʭ 25-75 ʮʝʥʪʠʣʷ, ʪʦ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ 

çʜʦʩʪʘʪʦʯʥʦʤè ʧʠʪʘʥʠʠ ʨʝʙʝʥʢʘ; ʦ çʥʠʟʢʦʤè ʠʣʠ çʦʯʝʥʴ ʥʠʟʢʦʤè ʩʦʩʪʦʷʥʠʠ 

ʩʫʜʷʪ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʮʝʥʪʠʣʷ; ʦ çʚʳʩʦʢʦʤè ʠʣʠ çʦʯʝʥʴ 

ʚʳʩʦʢʦʤè ï ʚʳʰʝ 90-97 ʮʝʥʪʠʣʷ. çʇʦʛʨʘʥʠʯʥʦʝè ʩʦʩʪʦʷʥʠʝ ʧʠʪʘʥʠʷ (ʥʠʞʝ ʠʣʠ 

ʚʳʰʝ ʩʨʝʜʥʝʛʦ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʟʥʘʯʝʥʠʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ 10-15 ʠʣʠ 

75-90 ʮʝʥʪʠʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʆʥʦ ʪʨʝʙʫʝʪ ʥʘʙʣʶʜʝʥʠʷ ʫ ʚʨʘʯʘ. 

ʉʨʝʜʠ ʠʩʩʣʝʜʫʝʤʳʭ 126 ʜʝʪʝʡ 71 ʤʘʣʴʯʠʢʦʚ (56%) ʠ 55 ʜʝʚʦʯʝʢ (44%). 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʀʄʊ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 7% ʜʝʚʦʯʝʢ 

ʠʤʝʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʚʝʩ, 81% ï ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ, 10% ï ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ 2% 

ï ʦʞʠʨʝʥʠʝ. ʉʨʝʜʠ ʤʘʣʴʯʠʢʦʚ: 7% ï ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʚʝʩ, 72% ï ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ, 

17% ï ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ 4% ï ʦʞʠʨʝʥʠʝ (ʨʠʩ.1). 



 

65 

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʧʦ ʧʦʣʫ ʠ ʠʥʜʝʢʩʫ ʤʘʩʩʳ ʪʝʣʘ (%) 

 

ʇʨʠ ʦʮʝʥʠʚʘʥʠʠ ʦʙʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʀʄʊ 7% ʜʝʪʝʡ ʠʤʝʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʚʝʩ, 86% ï ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ, 14% ï ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ 3% ʜʝʪʝʡ 

ʠʤʝʣʠ ʪʷʞʸʣʦʝ ʦʞʠʨʝʥʠʝ. 

ʀʥʜʝʢʩ çʩʪʝʥʠʠè ʨʘʚʥʷʝʪʩʷ ʩʫʤʤʝ ʯʘʩʪʥʦʛʦ ʜʝʣʝʥʠʷ ʜʣʠʥʳ ʪʝʣʘ (ʩʤ) ʥʘ 

ʫʜʚʦʝʥʥʫʶ ʤʘʩʩʫ ʪʝʣʘ (ʢʛ) ʠ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʠ (ʩʤ). ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʧʨʝʚʳʰʘʝʪ 

1,35, ʪʦ ʛʦʚʦʨʷʪ ʦ ʚʳʨʘʞʝʥʥʦʤ ʚʳʪʷʛʠʚʘʥʠʠ ʪʝʣʘ, ʥʘʟʳʚʘʝʤʦʤ ʜʦʣʠʭʦʤʦʨʬʠʝʡ. 

ʇʨʠ ʟʥʘʯʝʥʠʠ ʠʥʜʝʢʩʘ çʩʪʝʥʠʠè ʦʪ 1,35 ʜʦ 1,25 ʜʝʣʘʶʪ ʚʳʚʦʜ ʦʙ ʫʤʝʨʝʥʥʦʡ 

ʜʦʣʠʭʦʤʦʨʬʠʠ, ʂʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʠʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʠ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 

ʤʝʟʦʤʦʨʬʠʠ, ʫʤʝʨʝʥʥʦʡ ʙʨʘʭʠʤʦʨʬʠʠ ʠ ʚʳʨʘʞʝʥʥʦʡ ʙʨʘʭʠʤʦʨʬʠʠ, ʩʦʦʪʚʝʪʩʪ-

ʚʝʥʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 88% ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʠʤʝʶʪ 

ʤʝʟʦʤʦʨʬʥʦʝ ʠ 12% ʫʤʝʨʝʥʥʦʝ ʙʨʘʭʠʤʦʨʬʥʦʝ ʨʘʟʚʠʪʠʝ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʜʝʪʝʡ 4-ʭ ʢʣʘʩʩʦʚ ʚ ʚʦʟʨʘʩʪʝ 10 ʣʝʪ  

ʧʦ ʮʝʥʪʠʣʷʤ ʠʥʜʝʢʩʘ çʩʪʝʥʠʠè (ʥʘ 100 ʠʩʩʣʝʜʫʝʤʳʭ) 

ʎʝʥʪʠʣʴ ʠʥʜʝʢʩʘ ʉʪʝʥʥʠ % ʠʩʩʣʝʜʫʝʤʳʭ 

3 (ʚʳʨʘʞʝʥʥʘʷ ʜʦʣʠʭʦʤʦʨʬʠʷ) 0 

25 (ʜʦʣʠʭʦʤʦʨʬʠʷ) 0 

75 (ʤʝʟʦʤʦʨʬʠʷ) 88 

97 (ʙʨʘʜʠʤʦʨʬʠʷ) 12 
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ʉ ʮʝʣʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʩʧʝʮʠʘʣʴʥʳʡ ʪʝʩʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʯʘʱʠʭʩʷ 4-ʭ ʢʣʘʩʩʦʚ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʚʥʠʤʘʥʠʷ 

ʠ ʧʘʤʷʪʠ ʦʙʫʯʘʶʱʠʭʩʷ [3]. 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʪʝʩʪʫ, ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʫʨʦʚʥʝʡ 

ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ: 

I. ʆʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʴʶ, ʚʝʨʙʘʣʴʥʳʤʠ ʠ ʣʦʛʠʯʝʩʢʠʤ 

ʥʘʚʳʢʘʤʠ (2% ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ (ʨʠʩ.2)). 

II. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʈʝʙʝʥʦʢ ʫʤʝʝʪ ʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʪʴ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ, ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʠ ʫʯʝʥʠʢ 

ʩʧʨʘʚʣʷʝʪʩʷ ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ (20% ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ). 

III.  ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. ʈʝʙʝʥʦʢ ʯʘʩʪʦ ʦʪʚʣʝ-

ʢʘʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʠ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʩ ʦʜʥʦʡ ʟʘʜʘʯʠ ʥʘ 

ʜʨʫʛʫʶ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʜʣʝʥʥʦ, ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʤʦʱʠ (51% ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ). 

IV. ʉʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. ɺʥʠʤʘʥʠʝ ʥʝʧʨʦʠʟ-

ʚʦʣʴʥʦʝ, ʨʝʙʝʥʢʫ ʪʨʫʜʥʦ ʩʦʩʨʝʜʦʪʘʯʠʚʘʪʴʩʷ, ʥʝʦʙʭʦʜʠʤʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʧʦʤʦʱʴ ʠ ʚʥʝʰʥʷʷ ʤʦʪʠʚʘʮʠʷ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (24% 

ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ). 

V. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ. ɺʥʠʤʘʥʠʝ ʥʝʧʨʦʠʟ-

ʚʦʣʴʥʦ ʠ ʨʘʩʩʝʷʥʥʦ. ʈʝʙʸʥʦʢ ʪʷʞʝʣʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʠ ʧʝʨʝʢʣʶ-

ʯʘʝʪʩʷ ʦʜʥʦʛʦ ʚʠʜʘ ʟʘʜʘʥʠʡ ʥʘ ʜʨʫʛʦʡ (3% ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ). 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 51% ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʠʤʝʶʪ 

ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, 24% ï ʧʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ, 20% ï 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, 3% ï ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠ 2% ï ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʨʠʩ.2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʋʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ (%) 
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ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʧʦʣʫ, ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ. ʋ ʜʝʚʦʯʝʢ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʝʝ ʫʟʢʦʝ, ʫ ʤʘʣʴʯʠʢʦʚ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ (ʨʠʩ.3). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʀʄʊ ʂʝʪʣʝ ʠ ʫʨʦʚʥʷ 

ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʩʦʩʪʘʚʠʣ -0,113). ʇʨʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤ ʘʥʘʣʠʟʝ ʠʥʜʝʢʩʘ çʩʪʝʥʠʠè ʠ ʫʨʦʚʥʝʤ 

ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʪʘʢ ʞʝ ʥʝ ʚʳʷʚʣʝʥʦ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝ-

ʣʷʮʠʠ ʨʘʚʝʥ 0,149). 
 

 
ʈʠʩʫʥʦʢ 3 ï ʋʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ (%) 

 

ɺʳʚʦʜʳ: ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 7% ʜʝʪʝʡ ʠʤʝʶʪ 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʚʝʩ, 86% ï ʥʦʨʤʘʣʴʥʳʡ ʚʝʩ, 14% ï ʠʟʙʳʪʦʯʥʳʡ ʚʝʩ ʠ 3% ï 

ʦʞʠʨʝʥʠʝ. 88% ʜʝʪʝʡ ʠʤʝʶʪ ʤʝʟʦʤʦʨʬʥʦʝ ʠ 12% ï ʫʤʝʨʝʥʥʦʝ ʙʨʘʭʠʤʦʨʬʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʝʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 51% ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ 

ʩʦ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, 4% ï ʩʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ, 

20% ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, 3% ï ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠ 2% ʜʝʪʝʡ ï ʦʯʝʥʴ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʤ ʘʥʘʣʠʟʝ ʀʄʊ ʂʝʪʣʝ ʠ ʫʨʦʚʥʝʤ ʫʤʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʚʳʷʚʣʝʥʦ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ -0,113). ʇʨʠ ʢʦʨʨʝʣʷ-

ʮʠʦʥʥʦʤ ʘʥʘʣʠʟʝ ʠʥʜʝʢʩʘ çʩʪʝʥʠʠè ʠ ʫʨʦʚʥʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʪʘʢ ʞʝ ʥʝ ʚʳʷʚʣʝʥʦ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ 0,149). 
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ɺɽʈʊʀʂɸʃʔʅʓʍ ɼɺʀɾɽʅʀʁ ʈɸʁɿɽʈɸ ʀʃʀ ɹʋʈʆɺʆʁ ʂʆʃʆʅʅʓ 

EFFECT OF PASSIVE AND ACTIVE PARTS  

IN THE HYBRID HEAVY COMPENSATION SYSTEM  

AT VERTICAL MOVEMENT OF RI SER AND DRILL STRING  
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʳʭ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʘʯʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ 

ʢʦʣʝʙʘʥʠʷ ʨʘʡʟʝʨʘ ʠ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʤʦʱʥʦʩʪʴ 

ʠ ʨʘʙʦʪʫ ʢʘʞʜʦʡ ʯʘʩʪʠ. 

Abstract: the article considers the formulation of hybrid heave compensator 

vertical movement to reduce the riser and drill string hesitation. For maximum 

effectiveness, a need to identify the power and work. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʩʠʚʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʝʥʩʘʮʠʠ, ʘʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʝʥʩʘʮʠʠ, ʨʘʡʟʝʨ, ʙʫʨʠʣʴʥʘʷ 

ʢʦʣʦʥʥʘ. 

Keywords: passive heave compensation system (PHC), active heave 

compensation system (AHC), hybrid heave compensator (HHC), riser, drill string. 

 

ʈʘʟʚʠʪʠʝ ʜʦʙʳʯʠ ʛʘʟʘ ʠ ʥʝʬʪʠ ʚ ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʵʪʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʨʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʦʙʨʝ-

ʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ʇʦʣʫʧʦʛʨʫʞʥʘʷ ʧʣʘʪʬʦʨʤʘ ʠʣʠ ʙʫʨʦʚʦʝ 

ʩʫʜʥʦ ʧʦʜʚʝʨʞʝʥʳ ʚ ʤʦʨʝ ʜʝʡʩʪʚʠʶ ʪʝʯʝʥʠʡ, ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʧʦ 

ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʶ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʦʨʩʢʦʡ ʙʫʨʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʢʦʤʧʝʥʩʘʮʠʠ ʢʘʯʢʠ ʄʇʉ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ 

ʥʘʯʘʣʘ ʠ ʜʦ ʢʦʥʮʘ ʨʘʟʨʘʙʦʪʢʠ ʦʙʲʝʢʪʘ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʢʦʤʧʝʥʩʘʮʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʨʘʡʟʝʨʘ ʠʣʠ ʙʫʨʦʚʦʡ ʢʦʣʦʥʥʳ [1]. 



 

69 

ʂʦʤʧʝʥʩʘʪʦʨʳ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʧʘʩʩʠʚʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ (PHC), ʘʢʪʠʚʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ 

(AHC) ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ [2]. ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʘʚʠʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʢʦʤʧʝʥʩʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʢʘʢ ʚ ʧʘʩʩʠʚʥʦʡ, ʪʘʢ ʠ 

ʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʛʠʜʨʦʮʠ-

ʣʠʥʜʨʝ. ɼʚʠʞʝʥʠʝ ʧʦʨʰʥʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʠʣʦʡ F ʩʦ ʩʪʦʨʦʥʳ 

ʨʘʡʟʝʨʘ ʠʣʠ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ (ʈʠʩʫʥʦʢ 1). 
 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʝʥʩʘʮʠʠ 

 

ʉʠʣʘ ʩʦ ʩʪʦʨʦʥʳ ʨʘʡʟʝʨʘ ʠʣʠ ʙʫʨʦʚʦʡ ʢʦʣʦʥʥʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ: 

;                                       (1) 

ʛʜʝ ʝʩʪʴ ʨʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʚ ʛʣʘʚʥʦʤ ʛʠʜʨʦʮʠʣʠʥʜʨʝ; 

A ï ʝʩʪʴ ʧʣʦʱʘʜʴ ʧʦʨʰʥʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘ; 

 ï ʜʘʚʣʝʥʠʝ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ; 

 ï ʜʘʚʣʝʥʠʝ ʚ ʘʤʦʨʪʠʟʘʪʦʨʝ; 

d ï ʜʠʘʤʝʪʨ ʧʦʨʰʥʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘ; 

ɼʘʚʣʝʥʠʝ ʚ ʛʠʜʨʦʮʠʣʠʥʜʨʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

                                                         (2) 

ʛʜʝ P ï ʚʝʩ ʨʘʡʟʝʨʘ ʠʣʠ ʙʫʨʦʚʦʡ ʢʦʣʦʥʥʳ; 

ʇʠʢʦʚʫʶ ʤʦʱʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʝʥʩʘʮʠʠ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ, ʢʘʢ: 

                                                      (3) 

ʛʜʝ  

ɼʠʥʘʤʠʢʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʩʦʩʪʘʚʣʷʝʪ [2]: 

                   (4) 

ʛʜʝ ʤʘʩʩʘ ʥʘʛʨʫʟʢʠ; 

ʩʤʝʱʝʥʠʝ ʰʪʦʢʘ ʮʠʣʠʥʜʨʘ; 



70 

, , , ʘ ʪʘʢʞʝ,  ï ʦʙʣʘʩʪʠ ʧʣʫʥʞʝʨʘ ʢʘʤʝʨ A, B, C ʠ D 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

, , ʘ ʪʘʢʞʝ  ʜʘʚʣʝʥʠʷ ʚ ʢʘʤʝʨʘʭ A, B, C ʠ D ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 ʩʠʣʳ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʠ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ ʥʘ ʰʪʦʢʝ ʮʠʣʠʥʜʨʘ. 

ʇʨʝʥʝʙʨʝʛʘʷ , ʫʨʘʚʥʝʥʠʝ (4) ʫʧʨʦʱʘʝʪʩʷ ʜʦ: 

                         (5) 

ʂʦʛʜʘ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʣʝʥ ʠ ʜʠʥʘʤʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʪʦʡ-

ʯʠʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʣʝʚʘʷ ʯʘʩʪʴ ʙʣʠʟʢʘ ʢ ʥʫʣʶ, ʪʦ ʝʩʪʴ: 

                           (6) 

ʇʦʩʣʝ ʫʤʥʦʞʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ ʰʪʦʢʘ ʮʠʣʠʥʜʨʘ, ʫʨʘʚʥʝʥʠʝ 

ʩʠʣʳ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʫʨʘʚʥʝʥʠʝ ʤʦʱʥʦʩʪʠ: 

                   (7) 

ɼʦʧʫʩʪʠʤ, ʢʘʤʝʨʳ A, B ʠ C, D ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʦʙʣʘʩʪʠ ʧʣʫʥʞʝʨʘ, ʪʦ 

ʝʩʪʴ . ʀʟ (1) ʠ (6) ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ: 

                        (8) 

ʛʜʝ ʤʦʱʥʦʩʪʴ ʧʘʩʩʠʚʥʦʡ ʯʘʩʪʠ; 

ʤʦʱʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʯʘʩʪʠ. 

ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʦʣʠ 

ʘʢʪʠʚʥʦʡ ʠ ʧʘʩʩʠʚʥʦʡ ʯʘʩʪʝʡ ʧʦʣʫʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʜʲʝʤʘ. 

ʍʦʨʦʰʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʝʥʩʘʮʠʠ ʢʘʯʢʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʣʝʝ 80% [3]. 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʱʥʦʩʪʠ 

ʚ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʤʧʝʥʩʘʮʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʚʝʩ ʨʘʡʟʝʨʘ ʠʣʠ ʙʫʨʠʣʴʥʦʡ ʢʦʣʦʥʥʳ, ʜʠʘʤʝʪʨ ʧʦʨʰʥʷ ʧʘʩʩʠʚʥʦʛʦ ʠ 

ʘʢʪʠʚʥʦʛʦ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʫʱʠʡʩʷ ʚʦʣʥʳ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʢʦʤʧʝʥʩʘʮʠʠ ʢʘʯʢʠ ʤʦʛʫʪ ʨʘʩʰʠʨʠʪʴ ʦʧʝʨʘʮʠʦʥʥʦʝ ʦʢʥʦ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʨʝʛʠʦʥʘʭ ʩʦ ʩʣʦʞʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ ʠ ʨʘʩʰʠʨʷʝʪ 

ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʦʧʝʨʘʮʠʡ. 
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THE DEVELOPMENT OF PLAY SKILLS IN CHILDREN WITH AUTISM  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʚʦʝʥʠʷ ʠʛʨʦʚʳʭ ʥʘʚʳʢʦʚ 

ʜʝʪʴʤʠ ʩ ʘʫʪʠʟʤʦʤ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʥʘʚʳʢʦʚ, ʚʢʣʶʯʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʘʜʘʧʪʘʮʠʠ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʘʤ ʧʨʠ ʦʙʫʯʝʥʠʠ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ 

ʠʛʨʦʚʳʤ ʥʘʚʳʢʘʤ. 

Abstract: the article shows the need to master play skills by children with 

autism. The main content is a description of the program for the development of such 

skills, including the requirements and conditions for organizing and adapting the 

environment, the methods used in teaching children with autism play skills. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʛʨʦʚʳʝ ʥʘʚʳʢʠ, ʘʫʪʠʟʤ, ʦʙʫʯʝʥʠʝ ʠʛʨʦʚʳʤ ʥʘʚʳʢʘʤ. 
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ɺʘʞʥʦʩʪʴ ʠʛʨʳ ʚ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʠ ʨʝʙʝʥʢʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ. 

ʈʘʟʣʠʯʥʳʝ ʠʛʨʳ ʨʘʟʚʠʚʘʶʪ ʚʦʩʧʨʠʷʪʠʝ, ʤʳʰʣʝʥʠʝ, ʚʥʠʤʘʥʠʝ, ʧʘʤʷʪʴ ʠ ʨʝʯʴ, 

ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʫʶ ʩʬʝʨʫ, ʧʦʟʚʦʣʷʶʪ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʦʚʣʘʜʝʚʘʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʤʠ ʫʤʝʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ. ʄʥʦʛʠʝ 

ʨʦʜʠʪʝʣʠ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ ʧʦʥʠʤʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʭ ʨʝʙʝʥʢʘ 

ʠʤʝʥʥʦ ʚ ʠʛʨʝ, ʥʦ ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʥʝʛʘʪʠʚʠʟʤʦʤ ʠʣʠ ʞʝ ʠʛʥʦʨʠʨʦ-

ʚʘʥʠʝʤ ʠ ʧʨʦʯʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʦʪʚʝʨʞʝʥʠʷ ʠʭ ʧʦʧʳʪʦʢ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʥʠʤ ʚ ʨʘʤʢʘʭ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʥʠ ʧʨʝʢʨʘʱʘʶʪ ʩʚʦʠ ʧʦʧʳʪʢʠ ʚ ʩʠʣʫ 

ʥʝʧʦʥʠʤʘʥʠʷ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠʛʨʫ ʩ ʦʩʦʙʝʥʥʳʤ 

ʨʝʙʝʥʢʦʤ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʝʙʝʥʦʢ ʥʝʜʦʧʦʣʫʯʘʝʪ ʦʧʳʪ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʧʨʝʜʤʝʪ-

ʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʠ ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʮʠʘʣʴʥʦ ʜʝʟʘʜʘʧʪʠ-

ʨʦʚʘʥʥʳʤ. ʇʨʦʙʣʝʤʘ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʥʠʭ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʠʤ ʠʛʨʘʪʴ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ [1]. 

ɺʩʝ ʠʛʨʦʚʳʝ ʥʘʚʳʢʠ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʙʘʟʦʚʳʝ, ʥʘʚʳʢʠ ʠʛʨʳ ʚ 

ʦʜʠʥʦʯʝʩʪʚʝ ʠ ʥʘʚʳʢʠ ʩʦʚʤʝʩʪʥʦʡ ʠʛʨʳ. ɹʘʟʦʚʳʝ ʥʘʚʳʢʠ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʠʛʨʳ. ʅʘʧʨʠʤʝʨ, ʧʦ 

ʫʢʘʟʘʥʠʶ, ʨʝʙʝʥʦʢ ʧʝʨʝʥʦʩʠʪ ʧʨʝʜʤʝʪʳ ʩ ʤʝʩʪʘ ʥʘ ʤʝʩʪʦ, ʚʳʩʪʨʘʠʚʘʝʪ ʚ ʨʷʜ 
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ʠʛʨʫʰʢʠ, ʜʘʝʪ ʠ ʙʝʨʝʪ ʠʭ, ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʛʦʚʦʨʷʱʝʛʦ ʠ ʪ.ʜ. ʂ ʥʘʚʳʢʘʤ, 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʠʛʨʳ ʚ ʦʜʠʥʦʯʝʩʪʚʝ, ʦʪʥʦʩʷʪʩʷ ʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʛʨʫʰʝʢ, ʫʤʝʥʠʝ ʩʠʜʝʪʴ ʙʝʟ ʚʥʠʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 5-10 ʤʠʥʫʪ, ʫʤʝʥʠʝ ʧʦʜʙʠʨʘʪʴ 

ʢʘʨʪʠʥʢʠ (ʠʛʨʘ ʧʦ ʧʨʠʥʮʠʧʫ ʣʦʪʦ) ʠ ʪ.ʜ. ʂ ʥʘʚʳʢʘʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʠʛʨʳ ʩʦ 

ʩʚʝʨʩʪʥʠʢʘʤʠ, ʦʪʥʦʩʷʪʩʷ ʫʤʝʥʠʝ ʠʛʨʘʪʴ ʨʦʣʴ, ʙʨʦʩʘʪʴ ʠ ʣʦʚʠʪʴ ʤʷʯ ʠ ʪ.ʜ. [1]. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʥʘʚʳʢʦʚ ʚʘʞʥʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʥʪʝʨʝʩʳ, ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʨʝʙʝʥʢʘ; ʥʘʡʪʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʤʝʩʪʥʦʡ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʙʝʟ ʧʨʦʚʦʢʘʪʠʚʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ (ʰʪʨʠʭʦʚʢʘ, 

ʤʘʥʠʧʫʣʷʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʝʜʤʝʪʦʤ ʠ ʜʨ.) [3]. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʨʝʙʝʥʢʘ ʚ ʦʩʚʦʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʠʛʨʦʚʳʭ 

ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʘʚʠʣʦʤ ʧʦʩʪʝʧʝʥʥʦʩʪʠ. ʊʨʝʙʦʚʘʥʠʷ 

ʚʟʨʦʩʣʦʛʦ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʨʝʙʝʥʢʫ ʩʣʦʞʥʳʤʠ ʠ ʥʝʚʳʧʦʣʥʠʤʳʤʠ, ʧʦʵʪʦʤʫ, 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʟʦʥʫ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʥʫʞʥʦ ʨʘʟʙʠʪʴ ʦʙʱʫʶ ʟʘʜʘʯʫ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʤʘʣʝʥʴʢʠʭ, ʩ ʢʦʪʦʨʳʤʠ ʨʝʙʝʥʦʢ ʤʦʛ ʙʳ ʩʧʨʘʚʠʪʴʩʷ ʙʝʟ ʩʠʣʴʥʦʛʦ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʠʤʫʣʘ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

ʧʦʦʱʨʝʥʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʷʪʥʳʭ ʨʝʙʝʥʢʫ 

ʩʪʠʤʫʣʦʚ ʧʨʠ ʫʩʧʝʰʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʧʳʪʦʢ ʝʛʦ 

ʚʳʧʦʣʥʠʪʴ. ʂ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʧʦʦʱʨʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: 

Å ɺʥʠʤʘʥʠʝ. ʇʨʦʷʚʠʪʴ ʚʥʠʤʘʥʠʝ ʤʦʞʥʦ ʫʣʳʙʥʫʚʰʠʩʴ, ʦʙʥʷʚ ʨʝʙʝʥʢʘ 

(ʝʩʣʠ ʝʤʫ ʵʪʦ ʧʨʠʷʪʥʦ), ʧʦʭʚʘʣʠʚ ʝʛʦ. 

Å ʃʘʢʦʤʩʪʚʦ. ɺʘʞʥʦ ʜʘʚʘʪʴ ʣʘʢʦʤʩʪʚʦ ʤʘʣʝʥʴʢʠʤʠ ʢʫʩʦʯʢʘʤʠ, ʯʪʦʙʳ 

ʨʝʙʝʥʦʢ, ʥʘʝʜʘʷʩʴ, ʥʝ ʪʝʨʷʣ ʠʥʪʝʨʝʩ ʢ ʟʘʥʷʪʠʶ. 

Å ʃʶʙʠʤʳʝ ʟʘʥʷʪʠʷ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʨʝʙʝʥʦʢ ʛʦʪʦʚ ʧʦʜʦʞʜʘʪʴ ʦʙʝʱʘʥʥʫʶ ʥʘʛʨʘʜʫ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʨʝʙʝʥʢʘ ʩʪʦʠʪ ʧʦʦʱʨʷʪʴ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. 

Å ɾʝʪʦʥʳ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʘʪʴ ʤʦʪʠʚʘʮʠʶ ʨʝʙʝʥʢʘ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʨʘʩʪʷʛʠʚʘʝʪ ʧʨʦʮʝʩʩ ʟʘʨʘʙʘʪʳʚʘʥʠʷ ʥʘʛʨʘʜʳ. ʅʘʢʘʧʣʠʚʘʷ ʞʝʪʦʥʳ, 

ʨʝʙʝʥʦʢ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʝʪ ʠʭ ʦʙʤʝʥʷʪʴ ʥʘ ʙʦʣʝʝ ʧʨʠʷʪʥʳʝ ʩʪʠʤʫʣʳ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ). 

ɿʘʥʷʪʠʷ ʧʦ ʦʩʚʦʝʥʠʶ ʠʛʨʦʚʳʤʠ ʥʘʚʳʢʘʤʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʨʛʘʥʠʟʘʮʠʶ 

ʫʯʝʙʥʦʡ ʩʨʝʜʳ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʨʝʤʷ ʜʣʷ ʟʘʥʷʪʠʡ ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ 

ʨʝʛʫʣʷʨʥʦʩʪʴ. ʃʫʯʰʝ ʚʩʝʛʦ ʧʦʜʦʡʜʝʪ ʚʨʝʤʷ, ʢʦʛʜʘ ʨʝʙʝʥʦʢ ʦʪʜʦʭʥʫʚʰʠʡ 

ʬʠʟʠʯʝʩʢʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ. ɿʘʥʷʪʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 3-5 ʨʘʟ ʚ ʥʝʜʝʣʶ ʥʝ 

ʤʝʥʝʝ 10-15 ʤʠʥʫʪ, ʫʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʙʝʥʢʘ. ɺʘʞʥʦ ʦʙʦʟʥʘʯʘʪʴ ʩʪʨʫʢʪʫʨʫ ʟʘʥʷʪʠʷ ʜʣʷ ʨʝʙʝʥʢʘ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʭʦʜʠʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʪʘʡʤʝʨʘ, ʧʝʩʦʯʥʳʭ ʯʘʩʦʚ. ʄʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ 

ʟʘʥʷʪʠʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ ʰʠʨʤʦʡ ʠ ʥʝ ʜʦʣʞʥʦ 

ʩʦʜʝʨʞʘʪʴ ʦʪʚʣʝʢʘʶʱʠʭ ʧʨʝʜʤʝʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʟʦʧʘʩʥʳʝ, ʧʨʠʷʪʥʳʝ ʠ ʫʜʦʙʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʆʙʫʯʝʥʠʝ ʠʛʨʦʚʳʤ ʥʘʚʳʢʘʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʧʨʦʩʪʦʡ ʩʣʦʚʝʩʥʦʡ 

ʠʥʩʪʨʫʢʮʠʠ. ʆʧʠʩʘʥʠʝ ʟʘʜʘʯʠ ʜʦʣʞʥʦ ʩʦʩʪʦʷʪʴ ʠʟ 1-2 ʢʦʨʦʪʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ. 

ɺʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʪʝ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʨʝʙʝʥʦʢ ʧʦʥʠʤʘʝʪ. ɽʩʣʠ ʨʝʙʝʥʦʢ 

ʥʝ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʟʘʜʘʯʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ ʝʤʫ, ʯʪʦ 

ʥʫʞʥʦ ʩʜʝʣʘʪʴ. ʇʨʦʩʪʘʷ ʠ ʷʩʥʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʟʚʦʣʠʪ ʨʝʙʝʥʢʫ ʧʦ ʧʦʜʨʘ-
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ʞʘʥʠʶ ʩʧʨʘʚʠʪʴʩʷ ʩ ʟʘʜʘʯʝʡ ʠ ʦʢʘʟʘʪʴʩʷ ʚ ʩʠʪʫʘʮʠʠ ʫʩʧʝʭʘ. ʄʦʞʥʦ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʝʙʝʥʦʢ ʥʘʯʠʥʘʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʤʘʣʝʥʴʢʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʠʟʫʘʣʴʥʳʭ ʧʦʜʩʢʘʟʦʢ ʪʘʢʞʝ ʩʜʝʣʘʝʪ ʟʘʜʘʯʫ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʝʙʝʥʢʘ. ɼʣʷ 

ʧʦʢʘʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʘʨʪʠʥʢʠ. ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʤʝʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʤʠʥʘʥʠʷ 

ʨʝʙʝʥʢʫ (ʥʘʧʨʠʤʝʨ, ʧʨʘʚʠʣʦ çʥʘ ʢʦʤ ʰʣʷʧʘ, ʪʦʪ ʠ ʚʦʜʠʪè). ɽʩʣʠ ʨʝʙʝʥʦʢ ʠ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ, ʥʝʦʙʭʦʜʠʤʦ ʬʠʟʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ. ʇʦʩʣʝ 

ʠʥʩʪʨʫʢʮʠʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʥʫʞʥʦ ʚʟʷʪʴ ʨʫʢʠ ʨʝʙʝʥʢʘ ʠ ʧʨʦʜʝʣʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ 

ʥʠʤ ʚʩʝ ʜʝʡʩʪʚʠʷ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʩʦʚʤʝʩʪʥʳʭ ʜʝʪʩʢʠʭ ʠʛʨʘʭ, 

ʩʪʦʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʨʝʜʠ ʠʭ ʥʦʨʤʘʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʚʝʨʩʪʥʠʢʦʚ. 

ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʩʝʥʩʦʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, 

ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʠʛʨ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ 

ʯʝʪʢʦʩʪʴ ʠʥʩʪʨʫʢʮʠʠ, ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʚʠʪʠʶ ʨʝʯʠ ʠ ʤʦʪʦʨʠʢʠ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʛʨʘʶʱʠʭ ï ʚʩʝ ʵʪʦ 

ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ ʚ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ 

ʨʘʟʚʠʪʠʠ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʠʛʨʝ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʘʜʘʧʪʘʮʠʠ ʠʛʨ ʜʣʷ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ. ɸʜʘʧʪʘʮʠʷ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʤʠʥʠʤʠ-

ʟʘʮʠʠ ʥʝʧʨʠʷʪʥʳʭ ʩʝʥʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʩʦʮʠʘʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʩʦʮʠʘʣʴʥʳʭ ʠʩʪʦʨʠʡ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʙʦʨʢʝ ʢʘʨʪʠʥʦʢ ʩ ʢʨʘʪʢʠʤ ʠ ʯʝʪʢʠʤ ʦʧʠʩʘʥʠʝʤ 

ʩʦʮʠʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʨʦʣʠ ʨʝʙʝʥʢʘ ʚ ʥʝʡ, ʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ ʧʦʚʝʜʝʥʠʝ 

ʨʘʤʢʘʤʠ ʩʦʮʠʘʣʴʥʦ ʧʨʠʝʤʣʝʤʦʛʦ. ɺʠʟʫʘʣʴʥʳʝ ʧʦʜʩʢʘʟʢʠ ʪʘʢʞʝ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ 

ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ ʨʦʣʝʡ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʠʛʨʳ, ʢʦʥʢʨʝʪʠʟʠʨʫʷ ʚʦʟʤʦʞʥʳʝ 

ʚʘʨʠʘʥʪʳ ʨʘʟʚʠʪʠʷ ʩʮʝʥʘʨʠʷ, ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʠʛʨʦʚʳʭ ʥʘʚʳʢʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ 

ʫʯʝʪʝ ʟʦʥ ʘʢʪʫʘʣʴʥʦʛʦ ʠ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʠ ʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʨʝʜʲʷʚʣʷʝʤʳʝ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳʤʠ, ʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʝʣʝʥʳ ʥʘ ʙʦʣʝʝ ʧʨʦʩʪʳʝ. ɺʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʦʱʨʝʥʠʡ ʚ 

ʩʠʪʫʘʮʠʠ ʫʩʧʝʭʘ ʠ ʛʨʘʤʦʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʩʨʝʜʳ, ʨʝʛʫʣʷʨʥʦʩʪʴ 

ʟʘʥʷʪʠʡ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʥʘʚʳʢʦʚ ʚ ʨʘʤʢʘʭ ʠʛʨʳ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʝʡʢʝʨ ɹ.ʃ. ʇʫʪʴ ʢ ʥʝʟʘʚʠʩʠʤʦʩʪʠ: ʦʙʫʯʝʥʠʝ ʜʝʪʝʡ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʨʘʟʚʠʪʠʷ ʙʳʪʦʚʳʤ ʥʘʚʳʢʘʤ / ɹ.ʃ. ɹʝʡʢʝʨ, ɸ.ɼ ɹʨʘʡʪʤʘʥ; Paul H. Brookes 

Publishing Co., Inc. Copyright by Brookes Publishing Co., Inc., 1997. ï 435 ʩ. 

2. ɼʝʣʘʥʠ ʊ. ʈʘʟʚʠʪʠʝ ʦʩʥʦʚʥʳʭ ʥʘʚʳʢʦʚ ʫ ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ: 

ʵʬʬʝʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʠʛʨʦʚʳʭ ʟʘʥʷʪʠʡ ʩ ʦʩʦʙʳʤʠ ʜʝʪʴʤʠ / ʊ. ɼʝʣʘʥʠ. ï 

ɽʢʘʪʝʨʠʥʙʫʨʛ: ʈʘʤʘ ʇʘʙʣʠʰʠʥʛ, 2014. ï 272 ʩ. 

3. ʉʦʣʦʤʢʦ ɸ.ɼ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʛʨʦʚʳʭ ʥʘʚʳʢʦʚ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʧʝʨʮʝʧʪʠʚʥʦʡ ʩʬʝʨʳ ʫ ʜʝʪʝʡ 5-7 ʣʝʪ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ 

ʩʨʝʜʩʪʚʘʤʠ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ: ʩʧʝʮʠʘʣʴʥʦʩʪʴ 13.00.04 çʊʝʦʨʠʷ ʠ 

ʤʝʪʦʜʠʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʩʧʦʨʪʠʚʥʦʡ ʪʨʝʥʠʨʦʚʢʠ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʠ 

ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳè: ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ / ʉʦʣʦʤʢʦ ɸʣʣʘ ɼʤʠʪʨʠʝʚʥʘ; ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʨʦʜʩʢʦʡ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʄʦʩʢʚʘ, 2012. ï 125 ʩ. 



74 

ʋɼʂ 378.4 

DOI 10.37539/VT188.2020.77.23.017 

ɹʦʛʫʩʣʘʚʩʢʠʡ ʄʠʭʘʠʣ ɺʠʢʪʦʨʦʚʠʯ, 

ʜʦʢʪʦʨ ʧʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨ. ʈɸʆ, 

ʀʥʩʪʠʪʫʪ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʈɸʆ, ʛ. ʄʦʩʢʚʘ 

Boguslavsky Mikhail Victorovich, 

Institute for Strategy of Education Development, Moscow 
 

ʃʘʜʳʞʝʮ ʅʘʪʘʣʴʷ ʉʝʨʛʝʝʚʥʘ, ʜʦʢʪʦʨ ʬʠʣʦʩ. ʅʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʞʝʚʩʢ 

Ladyzhets Natalya Sergeevna, Udmurt State University, Izhevsk 
 

ʅʝʙʦʨʩʢʠʡ ɽʛʦʨ ɺʘʣʝʥʪʠʥʦʚʠʯ, ʜʦʢʪʦʨ ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ 

Neborsky Egor Valentinovich, Moscow Pedagogical State University, Moscow 
 

ʉʘʥʥʠʢʦʚʘ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʜʦʢʪʦʨ ʩʦʮ. ʅʘʫʢ, ʜʦʮʝʥʪ, 

ʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʀʞʝʚʩʢ 

Sanikova Olga Vladimirovna, Udmurt State University, Izhevsk 

 

ʂɸʏɽʉʊɺʆ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

ɺ ʆʎɽʅʂɸʍ ʈɽɻʀʆʅɸʃʔʅʓʍ ʈɸɹʆʊʆɼɸʊɽʃɽʁ 

QUALITY OF HIGHER EDUCATION  

IN REGIONAL EMPLOYERS ASSESSMENT  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʨʦʝʢʪ ˉ18-013-00447-ʘ çʊʨʘʥʟʠʪʠʚʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʳʟʦʚʦʚè) 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʚʪʦʨʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ ʧʨʦʷʩʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ 

ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʢ ʚʳʧʫʩʢʥʠʢʘʤ ʋʜʤʫʨʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʢʘʯʝʩʪʚʫ ʠʭ ʧʦʜʛʦʪʦʚʢʠ. 

Abstract: the article discusses the results of the research conducted by the 

authors, part of which was to clarify the attitude of employers of the Udmurt Republic 

to the graduates of the Udmurt State University and the quality of their training. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʟʠʪʠʚʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪ, ʢʘʯʝʩʪʚʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʮʝʥʢʘ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

Keywords: transitive university, regional university, quality of higher 

education, employer assessment. 

 

ɺ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʝʩʴʤʘ ʨʘʩʪʠʨʘʞʠʨʦʚʘʥʦ ʤʥʝʥʠʝ ʦ 

ʥʠʟʢʦʤ ʢʘʯʝʩʪʚʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʫʨʦʚʥʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʧʫʩʢʥʠʢʦʚ 

ʨʦʩʩʠʡʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. ʅʦ ʪʘʢ ʣʠ ʵʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ? 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ çʊʨʘʥʟʠʪʠʚʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚ 

ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʚʳʟʦʚʦʚè, ʨʝʘʣʠʟʫʝʤʦʛʦ ʥʘ 

ʙʘʟʝ ʋʜʤʫʨʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦ-
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ʚʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʦʷʩʥʝʥʠʝʤ ʨʦʣʠ ʠ ʤʝʩʪʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ 

ʨʳʥʢʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʨʫʜʘ ʠ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʢ ʬʦʨʤʘʪʫ 

ʪʨʘʥʠʟʠʪʚʠʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ  ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʤʝʩʪʦ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʝʨʝʭʦʜʘ, ʦʙʨʘʟʫʶʱʝʝ ʥʦʚʳʝ ʧʘʨʪʥʝʨʩʢʠʝ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚ ʨʝʛʠʦʥʝ [1]. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ  192 

ʢʦʤʧʘʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʬʦʨʤʘʪʘ ʠ ʩʬʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣ. ˉ1. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ:  

çɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʥʳʥʝʰʥʝʝ ʨʦʩʩʠʡʩʢʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ɺʘʰʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ,  

ʢʦʪʦʨʦʝ ʩʝʡʯʘʩ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʥʠʢʘʤ ɺʘʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ/ʧʨʝʜʧʨʠʷʪʠʷ?è 

 ʏʠʩʣʦ 

ʦʨʛʘʥʠʟʘʮʠʡ 

% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʦʪʚʝʪʠʚʰʠʭ 

ʇʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 11 5,7 

ʉʢʦʨʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 83 43,3 

ʉʢʦʨʝʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 54 28,1 

ʉʦʚʝʨʰʝʥʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 21 10,9 

ɿʘʪʨʫʜʥʷʶʩʴ ʦʪʚʝʪʠʪʴ 23 12,0 

ʀʪʦʛʦ 192 100 

ʉʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʘʤʠ 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙ-

ʨʘʟʥʘ, ʥʦ ʚ ʮʝʣʦʤ, ʨʦʩʩʠʡʩʢʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʢʦʨʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦ ʪʦʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʢʦʪʦʨʦʝ ʩʝʡʯʘʩ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʙʦʪʥʠʢʘʤ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ  43,3%. ʈʘʟʫʤʝʝʪʩʷ, ʛʦʚʦʨʠʪʴ ʦ ʚʳʩʦʢʦʤ 

ʢʘʯʝʩʪʚʝ ʥʝ ʧʨʠʭʦʜʠʪʩʷ, ʥʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʝ 

ʦʮʝʥʢʠ ʙʳʣʠ ʜʘʥʳ ʚʩʝʛʦ ʣʠʰʴ 10,9% ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ʂʨʫʧʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʫʨʦʚʥʝʤ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʯʝʤ ʤʝʣʢʠʝ ʠ ʩʨʝʜʥʠʝ: çʩʢʦʨʝʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪè 67,9% (ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 500 ʯʝʣ.); 60,8% (101 500 

ʯʝʣ.); 38,1% (50 100 ʯʝʣ.); 27,2% (ʤʝʥʝʝ 50 ʯʝʣ.). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʬʝʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: çʩʢʦʨʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪè 63,6% (ʩʪʨʦʠʪʝʣʴʩʪʚʦ); 56,5% (ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʧʨʦʯʠʭ ʢʦʤʤʫʥʘʣʴʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʫʩʣʫʛ); 53,8% (ʬʠʥʘʥʩʦʚʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ); 50,0% (ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ); 41,2% (ʩʚʷʟʴ); 32,6% (ʩʬʝʨʘ ʜʝʣʦʚʳʭ 

ʫʩʣʫʛ); 26,5 (ʦʧʪʦʚʘʷ ʠ ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ). ʇʨʠ ʵʪʦʤ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚʳʙʦʨʘ çʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪè 

38,5%. ʇʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʢʣʦʥʥʳ ʜʘʚʘʪʴ ʧʦʣʷʨʥʳʝ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ ʥʘ 

ʚʦʧʨʦʩ ʦ ʢʘʯʝʩʪʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
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1. ʂʘʯʝʩʪʚʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ (ʥʘ ʧʨʠʤʝʨʝ ʋʜʤʫʨʪʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ) ʚ ʦʮʝʥʢʘʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʩʢʦʨʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʨʳʥʢʘ ʪʨʫʜʘ, ʭʦʪʷ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʥʠʷʤ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. 

2. ʆʮʝʥʢʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʝʝ ʨʘʟʤʝʨʘ; ʯʝʤ ʤʝʥʴʰʝ ʦʨʛʘʥʠʟʘʮʠʷ, ʪʝʤ 

ʤʝʥʴʰʝ ʝʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ; ʥʘʠʤʝʥʴʰʫʶ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʟ ʩʬʝʨʳ ʜʝʣʦʚʳʭ ʫʩʣʫʛ, 

ʦʧʪʦʚʦʡ ʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʴʰʠʡ ʨʘʟʙʨʦʩ ʦʢʘʟʘʣʩʷ ʚ ʩʬʝʨʝ 

ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʧʨʷʞʝʥʦ ʩ ʝʛʦ 

ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʠʝʤ ʚ ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦ ʩʚʦʝʡ çʠʟʶʤʠʥʢʦʡè 

[2], ʚʳʩʪʫʧʘʶʱʠʡ ʠʥʠʮʠʘʪʦʨʦʤ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʜʠʘʣʦʛʘ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʦʯʝʚʠʜʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʤʦʛʫʪ ʘʢʪʠʚʥʝʝ ʩʦʪʨʫʜ-

ʥʠʯʘʪʴ ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ, ʯʪʦʙʳ ʧʦʚʳʰʘʪʴ ʘʜʨʝʩʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʥʝʦʙʭʦʜʠʤʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʝʟ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʧʨʦʬʠʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʫʥʠʚʝʨʩʠʪʝʪʘ [3]. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʵʪʦ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʛʠʙʢʠ ʧʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʣʘʜʘʶʪ 

ʤʝʥʴʰʠʤʠ ʨʝʩʫʨʩʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʯʪʦʙʳ ʚʟʷʪʴ ʪʘʢʫʶ ʠʥʠʮʠʘʪʠʚʫ ʥʘ ʩʝʙʷ. 
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ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʋʏɽɹʅʆʄ ʇʈʆʎɽʉʉɽ 

INNOVATIVE TECHNOLOGIES IN THE EDUCATIONAL PROCE SS 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʧʦʡʜʝʪ ʦʙ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʙʫʯʘʪʴ ʩʪʫʜʝʥʪʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

https://mir-nauki.com/PDF/75PDMN418.pdf
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ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʚ ʦʙʫʯʝʥʠʠ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʶ, ʪʘʢ ʠ 

ʫʯʘʱʠʤʩʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʫʶ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷ-

ʶʱʠʝ, ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʬʦʨʤ ʦʙʫʯʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

Abstract: this article will focus on innovative technologies in the educational 

process. Today, there are many technologies that can be used to teach students. There 

are also modern teaching methods that help both the teacher and students learn. 

Modern training infrastructure, which includes information, technological, 

organizational and communication components, allows you to effectively use the 

advantages of distance learning. Today, distance learning is almost an integral part of 

the educational process. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ, ʢʝʡʩ-ʤʝʪʦʜ. 

Keywords: interactive learning technology, case method. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ï ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʭ ʚʦʚʣʝʯʝʥʠʠ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʘʩʩʠʚʥʦʤ ʚʦʩʧʨʠʷʪʠʠ ʤʘʪʝʨʠʘʣʘ. 

ʂ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʣʠ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʚ ʇʨʠʦʨʠʪʝʪʥʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʨʦʝʢʪʝ çʆʙʨʘʟʦʚʘʥʠʝè ʦʪʥʝʩʝʥʳ: 

ʨʘʟʚʠʚʘʶʱʝʝ ʦʙʫʯʝʥʠʝ; ʧʨʦʙʣʝʤʥʦʝ ʦʙʫʯʝʥʠʝ; ʨʘʟʥʦʫʨʦʚʥʝʚʦʝ ʦʙʫʯʝʥʠʝ; 

ʢʦʣʣʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ; ʪʝʭʥʦʣʦʛʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ; ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ; ʧʨʦʝʢʪʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ; ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʫʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ; ʣʝʢʮʠʦʥʥʦ -ʩʝʤʠʥʘʨʩʢʦ -ʟʘʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʦʙʫʯʝʥʠʠ ʠʛʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʦʣʝʚʳʝ, ʜʝʣʦʚʳʝ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʦʙʫʯʘʶʱʠʭ 

ʠʛʨ); ʦʙʫʯʝʥʠʝ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ (ʢʦʤʘʥʜʥʘʷ, ʛʨʫʧʧʦʚʘʷ ʨʘʙʦʪʘ). ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ ʠʣʠ ʛʨʫʧʧʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʦʙʫʯʝʥʠʷ 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʛʨʫʧʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ï ʵʪʦ 

ʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʜʠʘʣʦʛʦʚʳʭ ʬʦʨʤʘʭ ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ. ʕʪʦ ʨʘʙʦʪʘ ʚ 

ʛʨʫʧʧʘʭ, ʫʯʝʙʥʘʷ ʜʠʩʢʫʩʩʠʷ, ʠʛʨʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʜʝʣʦʚʘʷ ʠʛʨʘ, çʤʦʟʛʦʚʦʡ 

ʰʪʫʨʤè ʠ ʪ.ʜ. 

ʕʪʠ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʚʘʞʥʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ 

ʢʘʞʜʦʤʫ ʚʢʣʶʯʠʪʴʩʷ ʚ ʦʙʩʫʞʜʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, ʚʳʩʣʫʰʘʪʴ ʜʨʫʛʠʝ 

ʪʦʯʢʠ ʟʨʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʚ ʦʙʱʝʥʠʠ ʤʠʢʨʦʛʨʫʧʧ, ʪʘʢ ʠ ʚ ʜʠʘʣʦʛʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. 

ʊʘʢʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʦʥʘ ʧʦʤʦʛʘʝʪ ʚʳʨʘʙʦʪʘʪʴ ʥʘʚʳʢʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

ʆʙʫʯʘʶʱʠʝʩʷ ʥʝ ʷʚʣʷʶʪʩʷ ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʘ ʩʘʤʠ ʨʝʰʘʶʪ ʪʨʫʜʥʳʝ ʚʦʧʨʦʩʳ. 

ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʥʘʭʦʜʠʪ ʠʥʪʝʨʝʩʥʳʝ ʘʨʛʫʤʝʥʪʳ ʚ ʟʘʱʠʪʫ ʩʚʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʛʨʫʧʧʦʚʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ, ʥʦ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

 



78 

Å ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʘʙʦʪʘ; 

Å ʨʘʙʦʪʘ ʚ ʧʘʨʘʭ; 

Å ʧʨʠʥʷʪʠʝ ʛʨʫʧʧʦʚʳʭ ʨʝʰʝʥʠʡ. 

ɻʨʫʧʧʳ ʦʨʛʘʥʠʟʫʶʪʩʷ ʧʦ ʫʩʤʦʪʨʝʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʞʝ çʧʦ ʞʝʣʘʥʠʶè. 

ʋʯʠʪʳʚʘʝʪʩʷ, ʯʪʦ ʩʣʘʙʦʤʫ ʦʙʫʯʘʶʱʝʤʫʩʷ ʥʫʞʝʥ ʥʝ ʩʪʦʣʴʢʦ ʩʠʣʴʥʳʡ, ʩʢʦʣʴʢʦ 

ʪʝʨʧʝʣʠʚʳʡ ʠ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʡ ʩʦʙʝʩʝʜʥʠʢ. ʄʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʚʟʛʣʷʜʘʤʠ, ʯʪʦʙʳ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤʳ ʙʳʣʦ ʞʠʚʳʤ ʠ 

ʠʥʪʝʨʝʩʥʳʤ. 

ʂʝʡʩ-ʤʝʪʦʜ 
ɺ ʢʦʥʪʝʢʩʪʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ 

ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ CASE STUDY ʠʣʠ ʂɽʁʉ-ʄɽʊʆɼ. 

ʅʘʟʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʦʰʣʦ ʦʪ ʣʘʪʠʥʩʢʦʛʦ casus ï ʟʘʧʫʪʘʥʥʳʡ 

ʥʝʦʙʳʯʥʳʡ ʩʣʫʯʘʡ; ʘ ʪʘʢʞʝ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ case ï ʧʦʨʪʬʝʣʴ, ʯʝʤʦʜʘʥʯʠʢ. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʪʝʨʤʠʥʦʚ ʦʪʨʘʞʘʝʪ ʩʫʪʴ ʪʝʭʥʦʣʦʛʠʠ. ʆʙʫʯʘʶʱʠʝʩʷ ʧʦʣʫʯʘʶʪ 

ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ (ʢʝʡʩ), ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʣʠʙʦ 

ʚʳʷʚʣʷʶʪ ʧʨʦʙʣʝʤʫ ʠ ʧʫʪʠ ʝʸ ʨʝʰʝʥʠʷ, ʣʠʙʦ ʚʳʨʘʙʘʪʳʚʘʶʪ ʚʘʨʠʘʥʪʳ ʚʳʭʦʜʘ 

ʠʟ ʩʣʦʞʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʦʙʣʝʤʘ ʦʙʦʟʥʘʯʝʥʘ. 

ʈʘʟʙʦʨ ʢʝʡʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ, ʪʘʢ ʠ ʛʨʫʧʧʦʚʳʤ. ʀʪʦʛʠ 

ʨʘʙʦʪʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʚ ʧʠʩʴʤʝʥʥʦʡ, ʪʘʢ ʠ ʚ ʫʩʪʥʦʡ ʬʦʨʤʝ. ʂʝʡʩ-

ʟʘʜʘʥʠʷ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʢʘʢ ʥʘ ʟʘʥʷʪʠʠ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʘʰʥʝʛʦ ʟʘʜʘʥʠʷ. 

ʆʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʢʝʡʩ-ʤʝʪʦʜʘ ï ʵʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʚʩʝʩʪʦʨʦʥʥʝʤ ʘʥʘʣʠʟʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʠʪʫʘʮʠʡ, ï ʦʙʩʫʞʜʝʥʠʷ 

ʚʦ ʚʨʝʤʷ ʦʪʢʨʳʪʳʭ ʜʠʩʢʫʩʩʠʡ ʧʨʦʙʣʝʤ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʢʝʡʩʘʭ ï ʚʳʨʘʙʦʪʢʝ 

ʥʘʚʳʢʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʤʝʪʦʜʘ ï ʩʦʟʜʘʥʠʝ 

ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ ʠʟ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʢʝʡʩ- ʤʝʪʦʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʚʳʢʠ: ɸʥʘʣʠʪʠ-

ʯʝʩʢʠʝ, ʪʦ ʝʩʪʴ ʫʤʝʥʠʷ ʦʪʣʠʯʘʪʴ ʜʘʥʥʳʝ ʦʪ ʠʥʬʦʨʤʘʮʠʠ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʜʘʥʥʳʝ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʪʝʦʨʠʠ, ʤʝʪʦʜʦʚ ʠ ʧʨʠʥʮʠʧʦʚ. ʊʚʦʨʯʝʩʢʠʝ ʥʘʚʳʢʠ ʚʘʞʥʳ 

ʚ ʛʝʥʝʨʘʮʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʥʘʡʪʠ ʣʦʛʠʯʝʩʢʠʤ ʧʫʪʸʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩoʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʤʦʛʘʝʪ ʜʦʩʪʠʛʘʪʴ 

ʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʦʙyʯʝʥʠʠ, ʧʦʚʳʰʘʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ. 
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ɸʥʥʦʪʘʮʠʷ: ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʜʝʣʠ 

ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʝʪʝʚʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʠʟʦʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʢʘʢ ʦʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʩʝʪʝʚʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʝʪ ʙʘʟʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠ-

ʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʚ ʧʝʜʘʛʦʛʠʢʝ. 

Abstract:  the purpose of this article is to study a model of rhizomatic 

education based on the principles of network learning. Rhizomatic learning as one of 

the models of network learning to the greatest extent meets the basic requirements of 

distance education as an independent learning system, which is currently a priority 

area of development in pedagogy. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚʦʟʥʠʢʣʦ ʥʝʤʘʣʦ ʥʦʚʳʭ ʛʣʦʙʘʣʴʥʳʭ 

ʪʝʥʜʝʥʮʠʡ, ʢʦʥʮʝʧʮʠʡ ʠ ʧʨʦʛʨʘʤʤ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʠʟʦʤʘʪʠʯʝʩʢʦʝ 

ʦʙʫʯʝʥʠʝ ʦʪʥʦʩʠʪʴʩʷ ʢ ʜʘʥʥʳʤ ʥʦʚʰʝʩʪʚʘʤ ʚ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ. 

ʈʠʟʦʤʥʦʩʪʴ (ʦʪ ʬʨʘʥʮ. çrhizomeè ï ʢʦʨʥʝʚʠʱʝ) ʚʥʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʧʦʥʠʤʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ ï ʵʪʦ ʠ ʦʙʨʘʟ ʤʳʩʣʝʡ, ʠ ʢʦʥʮʝʧʮʠʷ ʟʥʘʥʠʡ, ʠ ʤʦʜʝʣʴ 

ʦʙʱʝʩʪʚʘ, ʠ ʦʪʥʦʰʝʥʠʝ, ʠ ʩʪʨʘʪʝʛʠʷ [1]. 

ɺʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʚʥʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʩʪʘʣʠ 

ʬʨʘʥʮʫʟʩʢʠʝ ʬʠʣʦʩʦʬʳ ï ɾ. ɼʝʣʸʟʦʤ ʠ ʌ. ɻʚʘʪʪʘʨʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʤʠʥ 

çʨʠʟʦʤʘè ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʧʝʜʘʛʦʛ ï ʙʣʦʛʛʝʨ ɼʵʚʠʜ ʂʦʨʤʴʝ. 

ʂʦʨʤʴʝ ʨʘʟʚʠʚʘʝʪ ʢʦʥʮʝʧʮʠʶ ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ. ɼʘʥʥʫʶ ʢʦʥʮʝʧʮʠʶ 

ʦʥ ʨʝʘʣʠʟʦʚʘʣ ʚ ʦʥʣʘʡʥ-ʢʫʨʩʝ #rhizo14. 

ʂʦʛʜʘ ʛʦʚʦʨʷʪ ʦ ʨʠʟʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʨʠ ʦʧʠʩʘʥʠʠ ʤʦʜʝʣʠ 

ʧʦʩʪʨʦʝʥʠʷ ʟʥʘʥʠʡ, ʪʦ ʠʤʝʶʪ ʚ ʚʠʜʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʠʜʝʡ, ʘ 

ʪʘʢʞʝ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʤʥʦʛʠʭ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟ ʨʘʟʥʳʭ 

http://davecormier.com/edblog/
https://courses.p2pu.org/en/courses/882/rhizomatic-learning-the-community-is-the-curriculum/


80 

ʩʪʘʨʪʦʚʳʭ ʪʦʯʝʢ. ɼʵʚʠʜ ʂʦʨʤʴʝ ʧʨʦʜʝʣʘʣ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ, ʠʟʫʯʘʷ ʵʪʫ ʪʝʦʨʠʶ; 

ʦʥ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʨʠʟʦʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʫ 

ʫʯʘʱʝʛʦʩʷ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʠʟʦʤʘʪʠʢʠ, ʟʥʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ ʧʝʨʝʛʦʚʦʨʦʚ, ʘ 

ʢʦʥʪʝʢʩʪʫʘʣʴʥʳʡ, ʩʦʚʤʝʩʪʥʳʡ ʦʧʳʪ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʶʪ ʢʦʥʩʪʨʫʢʪʠ-

ʚʠʩʪʩʢʘʷ ʠ ʢʦʥʥʝʢʚʠʩʪʠʯʝʩʢʘʷ ʧʝʜʘʛʦʛʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʮʠʘʣʴʥʳʡ, ʘ 

ʪʘʢʞʝ ʣʠʯʥʦʩʪʥʳʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʟʥʘʥʠʡ ʩ ʠʟʤʝʥʯʠʚʳʤʠ ʮʝʣʷʤʠ ʠ 

ʧʦʩʪʦʷʥʥʦ ʦʙʩʫʞʜʘʝʤʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ. 

ʀʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʟʥʘʥʠʡ. ʀʥʬʦʨʤʘʮʠʷ ʚ ʣʶʙʦʡ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʦʠʪ ʠʟ ʬʘʢʪʦʚ ʠ ʮʠʬʨ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʨʘʚʦʯʥʠʢʘʭ ʧʦ ʦʙʫʯʝʥʠʶ; ʚ ʥʝ ʨʠʟʦʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʪʜʝʣʴʥʳʝ ʵʢʩʧʝʨʪʳ 

ʧʨʝʦʙʨʘʟʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʟʥʘʥʠʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʜʝʨʞʝʢ ʠ ʧʨʦʪʠʚʦʚʝʩʦʚ, 

ʚʢʣʶʯʘʶʱʠʭ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʛʫʶ ʦʮʝʥʢʫ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʥʝʝ 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʟʥʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʦ 

ʙʦʣʝʝ ʩʝʪʝʚʦʡ ʧʦʜʭʦʜ, ʯʝʤ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ. ʆʥ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʟʘʠʤʥʦʡ ʧʦʜʜʝʨʞʢʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʫʯʘʱʝʛʦʩʷ ʠ ʚʳʩʦʢʦʡ 

ʦʮʝʥʢʝ ʩʠʣʳ ʩʝʪʠ. ʅʦ ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʥʦʩʠʪʴ ʫʯʘʱʠʤʩʷ ʠ ʨʘʟʦʯʘʨʦʚʘʥʠʷ. 

ʂʦʨʴʤʝ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ ʛʦʜ ʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʝʧʨʠʷʪʠʝʤ ʤʝʪʦʜʘ ʚ 

ʢʣʘʩʩʝ, ʪʘʢ ʢʘʢ ʥʝ ʦʧʨʘʚʜʳʚʘʝʪ ʦʞʠʜʘʥʠʡ ʫʯʘʱʠʭʩʷ ʦ ʨʦʣʠ ʧʝʜʘʛʦʛʘ ʚ ʢʣʘʩʩʝ. 

ɺʦʟʤʦʞʥʦ, ʵʪʦʪ ʧʦʜʭʦʜ ʤʝʥʝʝ ʥʘʜʝʞʥʳʡ, ʯʝʤ ʜʨʫʛʠʝ, ʭʦʪʷ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʥ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢ 

ʫʯʝʙʝ ʫ ʯʝʣʦʚʝʢʘ. 

ʅʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʤʝʝʪ ʩʤʳʩʣ ʚʢʣʶʯʘʪʴ ʚ 

ʧʨʦʛʨʘʤʤʳ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʘʩʧʠʨʘʥʪʫʨʝ, ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩ ʚʳʛʦʜʦʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ 

ʥʘʣʠʯʠʷ ʜʦʩʪʫʧʘ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. 

ʈʠʟʦʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʢʘʢ ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʰʠʨʝʥʠʷ 

ʜʦʩʪʫʧʘ ʫʯʘʱʠʭʩʷ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʫʯʝʙʥʳʤ 

ʧʦʩʦʙʠʷʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʪʫʜʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ 

ʦʙʫʯʝʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ, ʧʨʝʜʤʝʪʦʚ, 

ʜʠʩʮʠʧʣʠʥ, ʤʦʜʫʣʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʧʳʪʘ ʚʝʜʫʱʠʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛʘʭ ʠ 

ʨʳʥʢʘʭ ʪʨʫʜʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ 

ʧʦʩʪʤʦʜʝʨʥʠʩʪʩʢʦʛʦ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʦʪʨʘʞʘʝʪʩʷ ʚ ʦʩʥʦʚʥʳʭ ʠʜʝʷʭ 

ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ [2]. ʕʪʠ ʠʜʝʠ ʧʨʦʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʝʮʝʥʪʨʘʮʠʷ ʚ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ, ʘʢʪʠʚʥʦʝ 

ʚʢʣʶʯʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʫʙʲʝʢʪʦʚ. ʄʥʦʞʝʩʪ-

ʚʝʥʥʦʩʪʴ, ʩʚʷʟʥʦʩʪʴ ʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʦʙʰʠʨʥʦʡ 

ʚʘʨʠʘʪʠʚʥʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ. 

ɼʠʩʢʨʝʪʥʦʩʪʴ ʧʦʢʘʟʘʥʘ ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʥʘ ʣʶʙʦʤ 
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ʵʪʘʧʝ. ʉʦʙʳʪʠʡʥʦʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʨʝʘʣʴʥʦʩʪʠ ʦʪʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʫʤʝʥʠʷ ʩʪʫʜʝʥʪʘ ʧʨʠʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʫʯʘʝʤʳʤ ʷʚʣʝʥʠʷʤ ʧʫʪʝʤ 

ʩʦʟʜʘʥʠʷ ʫʯʠʪʝʣʝʤ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʫʯʝʥʠʢʠ ʤʦʛʫʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʢʫʣʴʪʫʨʥʳʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʠ ʮʝʥʥʦʩʪʷʤʠ.ʂʘʨʪʦʛʨʘʬʠʯʥʦʩʪʴ 

ʚʳʨʘʞʘʝʪʩʷ ʚʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʚ ʣʶʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʬʦʨʤʝ ʚ ʭʦʜʝ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʉʫʙʲʝʢʪʥʦʩʪʴ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʨʝʘʣʴʥʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʦʧʳʪʫ ʫʯʝʥʠʢʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʯʠʪʝʣʴ ʦʙʣʘʜʘʝʪ ʫʤʝʥʠʝʤ 

ʥʘʭʦʜʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʥʳʤ ʫʯʘʱʠʤʩʷ, ʛʦʪʦʚ ʢ ʠʥʜʠʚʠʜʫʘʣʠ-

ʟʘʮʠʠ ʠ ʛʫʤʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʠʟʦʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʩʦʟʜʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʧʦʩʪʨʦʝʥʥʫʶ ʧʦ 

ʧʨʠʥʮʠʧʫ ʩʝʪʝʚʦʛʦ ʦʙʫʯʝʥʠʷ.ʈʠʟʦʤʘʪʠʯʝʩʢʘʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʵʪʦ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʠʜʝʡ, ʘ ʪʘʢʞʝ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦ ʤʥʦʛʠʭ 

ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟ ʨʘʟʥʳʭ ʩʪʘʨʪʦʚʳʭ ʪʦʯʝʢ. ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ 

ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʦ ʙʦʣʝʝ ʩʝʪʝʚʦʡ ʧʦʜʭʦʜ, ʯʝʤ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʩʪʦʷʥʥʦʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ 

ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʥʝʣʠʥʝʡʥʳʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʦʩʪʘʚʣʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʠʤʤʘʥʝʥʪʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ. ʈʠʟʦʤʘ ʧʨʷʤʦ ʧʨʦʪʠ-

ʚʦʧʦʩʪʘʚʣʷʝʪʩʷ ʧʦʥʷʪʠʶ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠ ʠʝʨʘʨʭʠʯʝʩʢʠ 

ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ [1]. 

ɸ.ʅ. ɹʦʛʦʤʦʣʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʝʪʝʚʦʝ ʦʙʫʯʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʯʠʪʘʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʢʨʳʚʘʶʪ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʣʝʞʘʪ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʠʤʝʥʥʦ ʵʪʦʛʦ ʪʠʧʘ. 

ʕʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʪʦʣʴʢʦ ʚʣʠʷʥʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʣʠʷʝʪ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʠʥʩʪʠʪʫʪʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ: ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ 

ʷʟʳʢʫ, ʧʦʜʣʠʥʥʦʡ (ʘ ʥʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ) ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʩʪʠ ʜʠʜʘʢʪʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ, ʧʦʣʥʦʮʝʥʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ 

ʛʨʫʧʧʦʚʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʠʙʢʠʭ 

ʤʦʜʝʣʝʡ ʦʙʫʯʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ 

ʢʦʥʮʝʧʮʠʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ 

ʧʨʦʙʣʝʤʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʦʪʨʘʞʘʶʱʫʶ ʦʩʥʦʚʥʳʝ ʠʜʝʠ ʢʫʣʴʪʫʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ ʫʯʘʱʠʭʩʷ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ï ʥʦʚʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ (ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ, 

ʩʦʜʝʨʞʘʥʠʝ, ʤʝʪʦʜʳ, ʧʨʦʮʝʜʫʨʳ, ʦʙʫʯʝʥʠʝ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʬʦʨʤʳ. 
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ʋʯʝʪ ʩʝʪʝʚʦʛʦ ʧʨʠʥʮʠʧʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʘʢ ʩʣʦʞʥʳʡ ʜʠʥʘʤʠʯʥʳʡ ʧʨʦʮʝʩʩ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ī ʫʢʘʟʘʪʴ ʫʯʝʥʠʢʫ ʧʫʪʴ 

ʧʦʟʥʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʠʜʝʥʠʝ ʤʠʨʘ, ʘ ʥʝ ʥʘʧʦʣʥʷʪʴ ʝʛʦ 

ʩʦʟʥʘʥʠʝ ʢʦʥʢʨʝʪʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ. ʕʪʦ ʧʦʥʷʪʠʝ ʩʠʥʦʥʠʤʠʯʥʦ 

ʧʦʥʷʪʠʶ çʨʠʟʦʤʦʧʦʜʦʙʥʦʝ ʦʙʫʯʝʥʠʝè, ʦʜʥʘʢʦ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤ, ʪʘʢ ʢʘʢ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʭʦʞʝʩʪʴ ʩ ʨʠʟʦʤʦʡ, ʥʦ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʧʨʠʥʮʠʧʘʤ ʝʝ ʦʨʛʘʥʠʟʘʮʠʠ [2]. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʩʝʪʝʚʦʛʦ ʦʙʫʯʝʥʠʷ 

 

ʊʘʢ ʢʘʢ ʨʠʟʦʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʝʪʝʚʦʛʦ 

ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʯʪʦ ʜʘʥʥʳʝ ʤʦʜʝʣʠ ʠʤʝʶʪ ʩʭʦʞʠʝ ʩʪʨʫʢʪʫʨʳ. 

ʊʘʢ ʥʘʧʨʠʤʝʨ ʗʢʦʚʣʝʚʘ ʅ.ɸ. ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʦʜʝʣʴ ʩʝʪʝʚʦʛʦ ʦʙʫʯʝʥʠʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ ʧʦ ʠʟʫʯʝʥʠʶ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʪʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʪʝʩʪʦʚ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ (ʪʝʢʫʱʠʡ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʡ 
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ʢʦʥʪʨʦʣʴ) ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʠʚʘʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʠʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ 

ʦʙʫʯʘʶʱʠʭʩʷ. ɻʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʝʪʝʚʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʬʦʨʫʤʳ, ʯʘʪʳ, ʦʙʱʝʥʠʝ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʠ ʜʨ [6]. 

ɺ ʪʘʢʦʡ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚʦ ʥʝ ʷʚʣʷʝʪʩʷ ʧʫʪʝʤ ʢ ʧʦʥʠʤʘʥʠʶ 

ʠʣʠ ʜʦʩʪʫʧʫ ʢ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ; ʩʢʦʨʝʝ ʩʦʦʙʱʝʩʪʚʦ ï ʵʪʦ ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

ɺ ʨʠʟʦʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʵʢʩʧʝʨʪʦʚ; ʦʥʘ ʩʪʨʦʠʪʩʷ ʠ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʙʣʘʛʦʜʘʨʷ ʚʢʣʘʜʫ ʪʝʭ, ʢʪʦ ʚʦʚʣʝʯʝʥ ʚ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ. ʕʪʦ ʩʦʦʙʱʝʩʪʚʦ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʫʯʝʙʥʳʡ ʧʣʘʥ, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ 

ʬʦʨʤʠʨʫʷ, ʢʦʥʩʪʨʫʠʨʫʷ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʩʝʙʷ ʠ ʧʨʝʜʤʝʪ ʩʚʦʝʛʦ ʦʙʫʯʝʥʠʷ ʪʘʢ 

ʞʝ, ʢʘʢ ʢʦʨʥʝʚʠʱʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [1]. 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʤʦʜʝʣʠ ʩʦʦʙʱʝʩʪʚʦ ʤʦʞʝʪ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʫʶ ʜʣʷ ʪʦʛʦ, ʢʘʢ ʟʥʘʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʠʟʤʝʥʷʶʪʩʷ 

ʩʝʛʦʜʥʷ, ʩʦʟʜʘʚʘʷ ʢʘʨʪʫ ʢʦʥʪʝʢʩʪʫʘʣʴʥʳʭ ʟʥʘʥʠʡ. ɾʠʚʦʡ ʫʯʝʙʥʳʡ ʧʣʘʥ 

ʘʢʪʠʚʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ï ʵʪʦ ʢʘʨʪʘ, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ çʦʪʜʝʣʷʝʤʘʷ, ʩʦʝʜʠʥʷʝʤʘʷ, 

ʦʙʨʘʪʠʤʘʷ, ʠʟʤʝʥʷʝʤʘʷ ʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚè. 

ʈʦʣʴ ʠʥʩʪʨʫʢʪʦʨʘ ʚʦ ʚʩʝʤ ʵʪʦʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʚʚʝʜʝʥʠʝ ʚ ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʩʪʫʜʝʥʪʳ, ï ʧʨʝʜʣʦʞʠʪʴ ʥʝ ʧʨʦʩʪʦ ʦʢʥʦ, ʥʦ ʪʦʯʢʫ ʚʭʦʜʘ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʫʯʝʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. 

ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʥʮʠʧʦʤ ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ï ʩʚʦʙʦʜʘ ʚʳʙʦʨʘ. ʆʙʫʯʘʶʱʠʝʩʷ ʩʘʤʠ ʩʦʩʪʘʚʣʷʶʪ ʧʣʘʥ ʦʙʫʯʝʥʠʷ, ʪʝʤʳ ʜʣʷ 

ʦʙʫʯʝʥʠʷ, ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʪʘʢ ʞʝ ʚʳʙʠʨʘʶʪʩʷ ʩʦʚʤʝʩʪʥʦ ʫʯʝʥʠʢʘʤʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ʇʨʠ ʵʪʦʤ ʥʝ ʦʩʦʙʦ ʩʪʨʦʛʠʭ ʨʘʤʦʢ ʚʳʙʦʨʘ, ʚʩʝ ʟʘʚʠʩʠʪ ʦ ʪʦʛʦ 

ʢʘʢʦʡ ʦʧʳʪ ʠʤʝʶʪ ʦʙʫʯʘʶʱʠʝʩʷ ʠ ʯʪʦ ʠʥʪʝʨʝʩʥʦ ʙʫʜʝʪ ʠʟʫʯʘʪʴ ʩʘʤʠʤ 

ʩʪʫʜʝʥʪʘʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. 

ʉʚʦʙʦʜʘ ʚ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʝʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʥʝʩʦʤʥʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶʱʠʭʩʷ ʢ 

ʩʘʤʦʤʫ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʦʤʠʤʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʪʘʢ ʞʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʉʚʦʙʦʜʘ ʚʳʙʦʨʘ ʚʩʝʛʜʘ ʥʝʩʝʪ ʙʦʣʴʰʫʶ ʜʦʣʶ ʦʪʚʝʪʩʪ-

ʚʝʥʥʦʩʪʠ. ɺ ʵʪʦʤ ʝʩʪʴ ʙʦʣʴʰʦʝ ʦʪʣʠʯʠʝ ʨʠʟʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʳʙʦʨ ʪʝʤʳ, ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʫʯʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʢʘ ʟʘʜʘʥʠʡ ʜʣʷ ʢʦʥʪʨʦʣʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʪʦʨʳʤ ʪʨʫʜʥʦʩʪʷʤ. 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʝ ʧʦʩʪʨʦʝʥ ʥʘ 

ʩʘʤʦ ï ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʣʶʙʦʡ ʦʥʣʘʡʥ ʢʫʨʩ, 

ʯʝʣʦʚʝʢ ʟʘʧʠʩʳʚʘʷʩʴ ʥʘ ʥʝʛʦ ʧʦʥʠʤʘʝʪ ʯʪʦ ʵʪʦ ʧʝʨʚʦʩʪʝʧʝʥʥʦ ʥʫʞʥʦ ʠ 

ʠʥʪʝʨʝʩʥʦ ʝʤʫ, ʘ ʵʪʦ ʟʥʘʯʠʪ ʯʪʦ ʫ ʥʝʛʦ ʞʝʣʘʥʠʝ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚ ʫʯʝʙʝ. ʂ 

ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ ʚʣʠʷʶʱʠʤ ʥʘ ʤʦʪʠʚʘʮʠʶ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʨʠʟʦʤʘʪʠʯʝʩʢʦʤ 

ʦʙʫʯʝʥʠʠ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʙʝʩʝʜʳ, ʜʠʩʢʫʩʩʠʠ ʧʦʩʚʷʱʝʥʥʳʝ 

ʮʝʣʷʤ, ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʦʙʫʯʝʥʠʷ. ʆʙʫʯʝʥʠʝ ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʨʠʟʦʤʥʦʩʪʠ ʥʝ ʜʦʣʞʥʦ ʧʝʨʝʡʪʠ ʚ ʨʘʟʨʷʜ ʟʘʫʯʠʚʘʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʛʣʘʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʚ ʦʙʫʯʝʥʠʠ ʜʦʣʞʥʦ ʷʚʣʷʪʴʩʷ ʧʦʥʠʤʘʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ 

ʫʤʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʥʠʪʴ ʠʭ. 
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ɼʵʚʠʜ ʂʦʨʤʴʝ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: 

1) ɸʥʦʥʠʤʥʳʝ ʠʩʪʦʯʥʠʢʠ. ʅʘʧʨʠʤʝʨ ï ʚʠʢʠʧʝʜʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʨʝʩʫʨʩ ʢʦʪʦʨʳʡ ʤʦʛʫʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. ɼʘʥʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʢʨʘʪʢʦʩʪʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʦʙʦʜʥʦʝ, 

ʧʨʦʩʪʦʝ ʠʟʣʦʞʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʧʝʨʩʩʳʣʦʢ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʪʝʨʤʠʥʦʚ 

ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʪʝʢʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʦʪʚʣʝʢʘʷʩʴ ʦʪ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʫʪʦʯʥʠʪʴ ʥʝʟʥʘʢʦʤʳʡ ʪʝʨʤʠʥ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʫʩʚʦʝʥʠʶ 

ʧʨʦʯʠʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

2) ʅʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʢʥʠʛʠ. ʉʪʘʪʴʠ, ʧʫʙʣʠʢʘʮʠʠ, ʢʥʠʛʠ ʧʨʦʭʦʜʷʪ 

ʨʝʜʘʢʮʠʶ, ʠʤʝʶʪ ʜʘʥʥʳʝ ʦʙ ʘʚʪʦʨʝ, ʠʩʪʦʯʥʠʢʘʭ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʫʯʝʙʳ ʙʦʣʝʝ 

ʧʦʣʝʟʥʳ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʘʥʦʥʠʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

3) ʈʝʟʫʣʴʪʘʪʳʨʘʟʤʳʰʣʝʥʠʷ ʠ ʪʝʢʩʪʳ, ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʩʫʞʜʝʥʠʷ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʕʪʦʪ ʪʠʧ ʣʫʯʰʝ ʧʨʝʜʳʜʫʱʠʭ ʜʚʫʭ, ʧʦʪʦʤʫ ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʘ ʧʦ 

ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʧʨʠʥʮʠʧʫ[2]. 

4) ʄʘʪʝʨʠʘʣʳ ʩʦʟʜʘʥʥʳʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʡ ʢʦʥʪʝʥʪ ʩʦʟʜʘʥʥʳʭ ʚ ʭʦʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ, ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ ï ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ ʠ ʪ.ʜ. 

ʊʘʢ ʞʝ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʡ ʥʝ ʩʣʝʜʫʝʪ ʦʩʪʘʚʣʷʪʴ ʙʝʟ 

ʚʥʠʤʘʥʠʝ ï ʵʪʦ ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʩʪʫʜʝʥʪʦʚ. ʂʘʢ ʞʝ ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ ʝʩʣʠ ʦʥʠ ʩʘʤʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʩʦʩʪʘʚ-

ʣʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ? ɼʝʚʠʜ ʂʦʨʤʴʝ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 

ʥʫʞʥʦ ʚʦʚʩʝ ʧʝʨʝʩʪʘʪʴ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʩʚʷʟʘʥʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʨʠʟʦʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʩʪʨʦʠʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ 

ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʥʘ ʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʞʝʣʘʥʠʠ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ. 

ʊʘʢ ʢʘʢ ʨʠʟʦʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʦʚʰʝʩʪʚʦʤ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʚʦʟʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʪʢʘʟ ʦʪ ʦʮʝʥʦʢ ʙʫʜʝʪ ʚʩʝʛʜʘ ʠʤʝʪʴ 

ʣʠʰʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. 

ʊʘʢ ʞʝ ʥʝʚʦʟʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʠʟʦʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ 

ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦ. ʆʜʥʘʢʦ ɼʝʚʠʜ ʂʦʨʤʴʝ ʩʦʟʜʘʣ ʦʪʢʨʳʪʳʡ ʦʥʣʘʡʥïʢʫʨʩ 

#rhizo14 ʢʦʪʦʨʳʡ ʠʤʝʣ ʫʩʧʝʭ. ɺ ʜʘʥʥʦʤ ʢʫʨʩʝ ʩʪʫʜʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʢʘʢ:ʙʣʦʛ ʜʣʷ ʨʝʬʣʝʢʩʠʠ ʥʘʜ ʧʨʦʮʝʩʩʦʤ, twitter ʜʣʷ ʩʚʷʟʠ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ ʢʫʨʩʘ ʠ Google ɼʦʢʫʤʝʥʪʳ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ 

ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʯʪʦ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʪʝʨʥʝʪ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʨʘʩʰʠʨʷʶʪʩʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʙʦʣʴʰʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚʝʜʝʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʥʘʛʣʷʜʥʦʩʪʠ ʠʟʫʯʘ-

ʝʤʦʛʦ ʧʨʝʜʤʝʪʘ. ʕʪʦ ʣʠʰʴ ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʢʦʛʦ ʨʦʜʘ ʦʙʫʯʝʥʠʷ. 

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʠʟʦʤʘʪʠʯʝʩʢʦʝ 

ʦʙʫʯʝʥʠʝ ʢʘʢ ʦʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʩʝʪʝʚʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʪʚʝʯʘʝʪ ʙʘʟʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ ʦʩʥʦʚʥʳʝ 
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ʧʨʠʥʮʠʧʳ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ. 
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ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ ɺʓʉʐɽʁ ʐʂʆʃʓ ʀ ʐʂʆʃʓ ɼʃʗ ɼɽʊɽʁ  

ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɿɼʆʈʆɺʔʗ  

INTERACTION OF HIGHER SCHOOL AND SCHOOL  

FOR CHILDREN  WITH  DISABILITIES  

 

ɸʥʥʦʪʘʮʠʷ: ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʮʝʣʷʭ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʜʝʪʝʡ ʩ ʆɺɿ, ʧʨʠʚʣʝʯʴ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʥʠʤʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ 

ʙʫʜʝʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʚʠʜʝ ʠʛʨʳ. ʀʛʨʘ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ 

ʨʝʙʝʥʢʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʝʛʦ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. 

Abstract:  the novelty of the work lies in the fact that we propose, in order to 

increase the efficiency of socialization of children with disabilities, to attract students 

of a higher educational institution to work with them. We will carry out the 

interaction between them in the form of a game. The game will create optimal 

conditions for successful education, social development and social adaptation of the 

child, regardless of the level of his mental development, state of health. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ ʩ ʆɺɿ, ʩʦʮʠʘʣʠʟʘʮʠʷ, ʠʛʨʘ, ʩʪʫʜʝʥʯʝʩʢʘʷ 

ʤʦʣʦʜʝʞʴ, ʠʛʨʦʪʝʨʘʧʠʷ, ʩʘʤʦʧʨʠʥʷʪʠʝ. 

Keywords: children with disabilities, socialization, play, student youth, game 

therapy, self-acceptance. 
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ɺ ʈʦʩʩʠʠ ʩʦʮʠʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ, ʥʘʮʝʣʝʥʥʘʷ ʥʘ ʜʝʪʝʡ ʩ ʆɺɿ, ʩʪʨʦʠʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʤʝʜʠʮʠʥʩʢʦʡ ʤʦʜʝʣʠ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʇʨʠʥʠʤʘʷ ʵʪʦ ʚʦ ʚʥʠʤʘʥʠʝ, 

ʠʥʚʘʣʠʜʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʘʪʦʣʦʛʠʷ, ʥʝʜʫʛ. ʊʘʢʘʷ ʤʦʜʝʣʴ 

ʩʚʦʙʦʜʥʦ ʠʣʠ ʚʳʥʫʞʜʝʥʥʦ ʩʥʠʞʘʝʪ ʩʦʮʠʘʣʴʥʫʶ ʧʦʟʠʮʠʶ ʨʝʙʝʥʢʘ, ʫʤʝʥʴʰʘʝʪ 

ʝʛʦ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʦʙʦʩʪʨʷʝʪ ʝʛʦ ʥʝʨʘʚʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʘ ʵʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʨʝʙʝʥʢʘ ʩ ʦʩʦʙʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʥʘʨʫʰʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʩʦʮʠʘʣʠʟʘʮʠʠ ï ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ ʜʝʪʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ɺʳʨʘʞʘʝʪʩʷ ʵʪʦ ʚ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʚʦʣʝʚʦʡ ʩʬʝʨʝ, ʚ ʥʝʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʝʙʝ, ʚ ʦʩʣʘʙʣʝʥʠʠ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʠ ʠ 

ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ çʩʠʣʳ 

ʣʠʯʥʦʩʪʠè. 

ʈʝʰʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʢʣʶʯʝʥʠʝʤ ʚ ʦʙʱʝʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʙʫʜʝʪ ʪʝʤ ʙʦʣʝʝ 

ʜʝʡʩʪʚʝʥʥʳʤ, ʯʝʤ ʙʦʣʴʰʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚʢʣʶʯʘʪʩʷ ʚ ʧʨʦʮʝʩʩ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʧʦʟʠʮʠʶ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɺ. 

ʇʫʪʠʥʘ. ʅʘ ʩʦʚʝʱʘʥʠʠ ʩ ʯʣʝʥʘʤʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ 22.05.2019 ʛ. ʦʥ ʦʪʤʝʪʠʣ, 

ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʢ ʠʥʚʘʣʠʜʘʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʟʨʝʣʦʩʪʠ 

ʦʙʱʝʩʪʚʘ. ʊʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʝʦʜʦʣʝʥʠʝ ʘʜʘʧʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʝʪʝʡ ʩ ʚʳʨʘʞʝʥʥʳʤ ʦʪʩʪʘʚʘʥʠʝʤ 

ʚ ʨʘʟʚʠʪʠʠ ʠ ʥʝʢʦʥʪʘʢʪʥʳʭ ʜʝʪʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʚʣʝʢʘʪʴ ʢ ʦʙʱʝʥʠʶ ʩ 

ʧʦʤʦʱʴʶ ʠʛʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ [1]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ ʚ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʤʠ ʚʳʙʨʘʥʘ ʠʛʨʘ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʠʛʨʳ ʩʤʦʜʝʣʠʨʦ-

ʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʨʝʙʝʥʢʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʚʢʣʶʯʘʷ ʩʬʝʨʫ 

ʙʫʜʫʱʝʡ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ 

ʚʳʙʨʘʥʘ, ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ, ʯʪʦ ʠʛʨʘ ï ʦʜʥʦ ʠʟ ʜʦʩʪʫʧʥʳʭ ʜʝʪʷʤ ʚʠʜʦʚ ʟʘʥʷʪʠʷ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʟʨʦʩʣʳʤʠ ʚ ʮʝʣʷʭ ʚʦʩʧʠʪʘʥʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦʡ 

ʘʜʘʧʪʘʮʠʠ, ʩʪʦʣʴ ʞʝ ʠʛʨʘ ʧʨʠʥʦʩʠʪ ʨʘʜʦʩʪʴ ʦʪ ʦʙʱʝʥʠʷ, ʜʘʶʱʘʷ ʯʫʚʩʪʚʦ 

ʧʦʣʥʦʪʳ ʞʠʟʥʠ [2]. 

ɺ ʠʛʨʝ ʨʝʙʝʥʦʢ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʣʠʯʥʦʩʪʴ, ʫ ʥʝʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʪʝ ʩʪʦʨʦʥʳ 

ʧʩʠʭʠʢʠ, ʦʪ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʫʩʧʝʰʥʦʩʪʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ [3]. 

ɽʱʝ ʦʜʠʥ ʬʘʢʪʦʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʥʘʰʝʤʫ ʚʳʙʦʨʫ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʜʝʪʷʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʦʯʝʥʴ ʧʦʣʝʟʥʳ ʠʛʨʳ ʩ 

ʧʝʩʢʦʤ ʠ ʜʨʫʛʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʪʘʢ ʢʘʢ ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ ʨʘʟʚʠʚʘʶʪ 

ʪʘʢʪʠʣʴʥʳʝ ʦʱʫʱʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʷʪʠʶ ʥʘʧʨʷʞʝʥʠʷ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ ʧʘʣʴʮʝʚ ʨʫʢ [4, 5]. 

ɺ ʮʝʣʦʤ ʠʛʨʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ: 

- ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʙʝʥʢʘ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ; 

- ʨʘʟʚʠʪʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ; 

- ʨʘʟʚʠʪʠʝ ʜʦʚʝʨʠʷ ʜʨʫʛ ʢ ʜʨʫʛʫ; 

- ʨʘʟʚʠʪʠʝ ʫʤʝʥʠʷ ʚʳʯʣʝʥʷʪʴ ʠʟ ʮʝʣʦʛʦ ʯʘʩʪʠ ʠ ʦʙʲʝʜʠʥʷʪʴ ʠʭ (ʩʧʦʩʦʙʩʪ-

ʚʫʝʪ ʘʥʘʣʠʟʫ ï ʩʠʥʪʝʟʫ); 
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- ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝʥʠʝ ʦʙʨʘʟʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ; 

- ʨʘʟʚʠʪʠʝ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʨʫʢ; 

- ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʥʝʢʦʪʦʨʳʭ ʚʝʱʝʡ; 

- ʩʥʷʪʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʩʪʨʘʭʘ, ʘʛʨʝʩʩʠʠ [6]. 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʨʘʪʦʨʦʚ ʠʛʨʳ ʚʳʙʨʘʥʳ ʩʪʫʜʝʥʪʳ ʚʪʦʨʦʛʦ ʢʫʨʩʘ 

ʥʘʧʨʘʚʣʝʥʠʷ çʉʪʨʦʠʪʝʣʴʩʪʚʦè ʃʳʩʴʚʝʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè. ʇʦʯʝʤʫ 

ʩʪʫʜʝʥʪʳ ʚʪʦʨʦʛʦ ʢʫʨʩʘ ʠ ʧʦʯʝʤʫ ʥʘʧʨʘʚʣʝʥʠʷ çʉʪʨʦʠʪʝʣʴʩʪʚʦè? 

ɺʦ-ʧʝʨʚʳʭ, ʩʪʫʜʝʥʯʝʩʢʘʷ ʤʦʣʦʜʝʞʴ ï ʟʥʘʯʠʤʘʷ ʩʦʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ, 

ʚʘʞʥʘʷ ʩʠʣʘ, ʚʣʠʷʶʱʘʷ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʝ 

ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ, ʚʩʝʡ ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʥʳʭ 

ʦʨʠʝʥʪʘʮʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʚ ʩʚʷʟʠ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʝʡ, ʩ ʜʨʫʛʦʡ ï ʚʳʜʝʣʷʶʪ ʵʪʦʪ ʚʦʟʨʘʩʪ 

ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ [7]. 

ɺʦ-ʚʪʦʨʳʭ, ʚ ʣʠʯʥʦʩʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʪʫʜʝʥʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʠʤʝʝʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ, ʢʘʢ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʨʘʚʩʪʚʝʥʥʳʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʯʫʚʩʪʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʉʪʫʜʝʥʪʳ ʦʙʣʘʜʘʶʪ ʧʦʣʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʩʦʮʠʘʣʴʥʳʭ ʨʦʣʝʡ ʚʟʨʦʩʣʦʛʦ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʛʨʘʞʜʘʥʩʢʠʝ, 

ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ, ʪʨʫʜʦʚʳʝ, ʩʝʤʝʡʥʳʝ. ʇʨʠ ʵʪʦʤ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʦʝ ʤʳʰʣʝʥʠʝ ʩʪʫʜʝʥʪʘ ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʚʠʜʝʥʠʝ ʤʠʨʘ, 

ʯʝʪʢʘʷ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʘʷ ʧʦʟʠʮʠʷ [8]. 

ɺ-ʪʨʝʪʴʠʭ, ʢʦ ʚʪʦʨʦʤʫ ʢʫʨʩʫ ʩʪʫʜʝʥʪʳ ʫʞʝ ʠʟʫʯʠʣʠ ʪʘʢʠʝ ʜʠʩʮʠʧʣʠʥʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʢʘʢ çʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳè, çʉʪʨʦʠʪʝʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠè. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʤʦʜʝʣʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭ ʠ ʜʨʫʛʠʭ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʠʛʨʦʪʝʨʘʧʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʫ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʬʦʨʤʠʨʫʶʪʩʷ ʦʙʱʝʢʫʣʴʪʫʨʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. ʉʨʝʜʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ 

çʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʠ ʣʠʜʝʨʩʪʚʦè, ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪ-

ʚʣʷʪʴ ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʶ ʨʦʣʴ ʚ ʢʦʤʘʥʜʝ. 

ʆʚʣʘʜʝʥʠʝ ʜʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʝʡ, ʥʘʟʦʚʝʤ ʝʝ ʩʦʮʠʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ, ʦʟʥʘʯʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʩʪʫʧʘʪʴ ʚ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. ɼʣʷ 

ʩʪʫʜʝʥʪʦʚ ʵʪʦ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʨʘʩʰʠʨʷʝʪ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʦʙʱʝʥʠʠ ʩ ʣʠʮʘʤʠ, 

ʠʤʝʶʱʠʤʠ ʥʘʨʫʰʝʥʠʷ ʨʝʯʝʚʦʛʦ ʘʧʧʘʨʘʪʘ, ʘʥʘʣʠʟʘʪʦʨʥʳʭ ʩʠʩʪʝʤ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ [9, ʩ. 7]. 

ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʠʛʨʳ çʉʪʨʦʠʤ ʚʤʝʩʪʝè, 

ʧʦʩʢʦʣʴʢʫ ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʙʦʪʘʶʱʠʝ ʩ ʜʝʪʴʤʠ ʩ ʆɺɿ, ʚʳʜʝʣʠʣʠ ʩʨʝʜʠ 

ʤʥʦʞʝʩʪʚʘ ʧʨʦʙʣʝʤ ʪʘʢʞʝ ʩʣʘʙʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ ʨʦʜʠʪʝʣʝʡ. 

ʉʫʪʴ ʠʛʨʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʚʤʝʩʪʝ ʩ ʫʯʝʥʠʢʘʤʠ ʩʤʦʜʝʣʠʨʫʶʪ 

ʤʘʢʝʪ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. 

ʎʝʣɹ ʧʨʦʛʨʘʤʤʳ ʠʛʨʳ ï ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ 

ʨʘʙʦʪʝ ʚ ʛʨʫʧʧʝ ʩʦʟʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ ʢ ʩʘʤʦʨʘʩʢʨʳʪʠʶ, ʯʪʦ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʜʝʪʝʡ ʩ 

ʆɺɿ. 
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ɿʘʜʘʯʠ ʧʨʦʛʨʘʤʤʳ: 

- ʨʘʟʚʠʪʴ ʫ ʨʝʙʝʥʢʘ ʞʝʣʘʥʠʝ ʦʙʱʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʚʦʠʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ, 

ʥʦ ʠ ʩ ʤʦʣʦʜʳʤʠ ʣʶʜʴʤʠ ʠʥʦʛʦ ʢʨʫʛʘ, ʩʪʘʪʫʩʘ; 

- ʨʘʟʚʠʪʴ ʩʧʦʩʦʙʥʦʩʪʠ (ʞʝʣʘʥʠʝ) ʢ ʩʦʟʜʘʥʠʶ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʤʝʪʦʚ; 

- ʧʨʠʦʙʱʠʪʴ ʢ ʘʟʘʤ ʧʨʦʬʝʩʩʠʠ ʩʪʨʦʠʪʝʣʷ. 

ʉʶʞʝʪʥʦ-ʨʦʣʝʚʳʝ ʠʛʨʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴ-

ʥʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ. ɺ ʠʛʨʝ 

ʚʦʩʧʠʪʳʚʘʝʪʩʷ ʫʤʝʥʠʝ ʞʠʪʴ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʩʦʦʙʱʘ, ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ ʜʨʫʛ 

ʜʨʫʛʫ, ʨʘʟʚʠʚʘʝʪʩʷ ʯʫʚʩʪʚʦ ʢʦʣʣʝʢʪʠʚʠʟʤʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʚʦʠ ʜʝʡʩʪʚʠʷ. 

ʉʦʛʣʘʩʥʦ ʫʯʝʥʠʶ ɺʳʛʦʪʩʢʦʛʦ, ʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʥʘʤʠ ʠʛʨʝ, ʯʝʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʜʝʷ ʟʦʥʳ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʩʦʙʳʭ ʜʝʪʝʡ [10] (ʨʠʩ.). 
 

 
ʈʠʩʫʥʦʢ ï ʅʘʛʣʷʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʟʦʥʳ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ  

ʩ ʆɺɿ ʠ ʩʪʫʜʝʥʪʦʚ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ, ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʩ ʆɺɿ ï ʵʪʦ ʪʘ 

ʩʬʝʨʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

(ʢʘʢʠʝ ʟʘʜʘʥʠʷ ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴʩʷ ʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʬʝʨʫ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʤʦʞʝʤ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦʜʦʙʥʳʤ ʞʝ ʦʙʨʘʟʦʤ. ɿʦʥʘ 

ʠʛʨʳ (ʥʘ ʨʠʩʫʥʢʝ ʦʥʘ ʟʘʰʪʨʠʭʦʚʘʥʘ) ï ʵʪʦ ʠ ʝʩʪʴ ʟʦʥʘ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʜʣʷ ʜʝʪʝʡ, ʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʪ.ʝ. ʙʫʜʫʱʝʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʟʦʥʘ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʝʣʠʯʠʥʘ ʤʥʦʛʦʚʝʢʪʦʨʥʘʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʙʝʥʦʢ ʩ ʆɺɿ ʠ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʧʨʦʷʚʣʷʪʴ ʩʝʙʷ ʚ 

ʨʘʟʥʳʭ ʘʩʧʝʢʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, 

ʦʞʠʜʘʝʤʳʝ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʜʝʪʝʡ ʩ ʆɺɿ ʦʥʠ ʙʫʜʫʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʜʝʪʠ ʦʚʣʘʜʝʶʪ ʩʧʦʩʦʙʘʤʠ ʩʘʤʦʨʘʩʢʨʳʪʠʷ, ʦʧʨʝʜʝʣʷʪʩʷ ʩʦ ʩʚʦʠʤʠ 

ʣʠʯʥʦʩʪʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ ʙʫʜʫʪ ʨʘʟʚʠʪʳ ʩʧʦʩʦʙʥʦʩʪʠ 
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ʩʘʤʦʧʨʠʥʷʪʠʷ, ʧʦʷʚʠʪʩʷ ʚʝʨʘ ʚ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʠʣʳ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, 

ʪʘʢ ʢʘʢ ʜʝʪʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʜʣʷ ʨʝʙʝʥʢʘ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʨʝʩʫʨʩʦʤ. ɺʝʜʴ, ʦʪ ʪʦʛʦ 

ʢʘʢ ʙʫʜʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʥʝʤʫ ʝʛʦ ʞʝ ʩʚʝʨʩʪʥʠʢʠ, ʚʦ ʤʥʦʛʦʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʝʛʦ 

ʜʫʰʝʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʤʦʪʠʚʘʮʠʷ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ. 

ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʦʞʠʜʘʝʤʳʝ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʨʝʟʫʣʴʪʘʪʳ 

ʩʣʝʜʫʶʱʠʝ: 

- ʧʨʠʦʙʨʝʪʫʪ ʥʘʚʳʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʮʠʘʣʠʟʘʮʠʠ; 

- ʧʨʠʦʙʨʝʪʫʪ ʥʘʚʳʢʠ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʣʠʮ ʩ 

ʆɺɿ; 

- ʙʫʜʫʪ ʛʦʪʦʚʳ ʢ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤʫ ʠ ʛʣʫʙʦʢʦʤʫ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ 

çʉʦʮʠʘʣʴʥʘʷ ʘʜʘʧʪʘʮʠʷ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷè [11]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʮʠʘʣʴʥʦʡ 

ʘʜʘʧʪʘʮʠʠ ʜʝʪʝʡ ʩ ʆɺɿ, ʥʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʫʜʝʥʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ: ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʩʧʦʩʦʙʩʪ-

ʚʫʝʪ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʥʘ ʢʘʬʝʜʨʘʭ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɺʋɿʦʚ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ 

ʧʨʦʬʠʣʷ. ʊʝʤʘ ʩʪʘʪʴʠ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʫʜʘʣʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ COVID-19. ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥ ʘʥʘʣʠʟ ʣʫʯʰʠʭ 

ʤʠʨʦʚʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ, ʘ ʪʘʢʞʝ ʣʠʯʥʳʡ ʦʧʳʪ ʘʚʪʦʨʘ. ʂʘʞʜʘʷ ʠʟ 

ʧʨʠʚʝʜʝʥʥʳʭ ʤʝʪʦʜʠʢ ʢʘʯʝʩʪʚʝʥʥʘ ʦʮʝʥʝʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘ ʧʨʘʢʪʠʢʝ. 

Abstract:  the combined using of modern information technologies and 

traditional forms of teaching foreign languages contributes an increase in the 

efficiency of the educational process of teaching at the departments of foreign 

languages of universities of the mineral profile. The article is especially actual during 

the period of mass remote learning due to the COVID-19 pandemic. The article uses 

an analysis of the best world and local practices, as well as the author's personal 

experience. Each of the methods is qualitatively assessed from the point of view of 

effectiveness and recommendations for their use in practice are given. 
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ʉʪʫʜʝʥʪʘʤ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʥʘ ʤʘʛʠʩʪʝʨʩʢʠʭ 

ʧʨʦʛʨʘʤʤʘʭ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʥʘʫʯʠʪʴʩʷ ʩʦʚʤʝʱʘʪʴ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʧʝʨʚʳʭ ʢʫʨʩʘʭ, ʩ ʥʘʚʳʢʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʨʝʯʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʄʝʪʦʜʠʢʘ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʣʫʯʠʚʰʘʷ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʦʯʥʳʤʠ 

ʟʘʥʷʪʠʷʤʠ ʚ ʘʫʜʠʪʦʨʠʠ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʦʙʦʙʱʘʝʪ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ 

ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ (Blended Learning) ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʥʘʚʳʢʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ï ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʝʯʠ ʚ ʢʫʨʩʘʭ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʠʥʦʩʪ-

ʨʘʥʥʳʤ ʷʟʳʢʘʤ ʩʪʫʜʝʥʪʦʚ ɺʋɿʘ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʨʦʬʠʣʷ. 

ʉʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʟʘʨʦʜʠʣʦʩʴ ʠ ʦʯʝʥʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʉʐɸ, ʛʜʝ 

ʢ ʢʦʥʮʫ 2020 ʛʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ ʙʦʣʝʝ 50% ʚʩʝʭ 

ʟʘʥ̫ʪʠʡ ʚ ʰʢʦʣʘʭ [1, 2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ: 

1. Face-to-Face Driver (ʦʙʫʯʝʥʠʝ ʣʠʮʦʤ ʢ ʣʠʮʫ) ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʳʤ 

ʤʝʪʦʜʦʤ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʷʚʣʷʶʪʩʷ ʦʯʥʳʝ ʘʫʜʠʪʦʨʥʳʝ ʟʘʥʷʪʠʷ. ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʦʣʴʢʦ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʥɹʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʯʥʦ ʚ ʘʫʜʠʪʦʨʠʠ. 

2. Online Driver  (ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ) ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʢ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʜʘʣʝʥʥʦʝ (ʦʥʣʘʡʥ) ʦʙʫʯʝʥʠʝ. ʆʙʫʯʘʶʱʠʝʩʷ ʫʯʘʩʪʚʫʶʪ ʚ 

ʚʝʙʠʥʘʨʘʭ, ʚʳʧʦʣʥʷʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʪʝʩʪʳ ʦʥʣʘʡʥ, ʩʘʤʠ 

ʠʟʫʯʘʝʪ ʤʘʪʝʨʠʘʣʳ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɸʫʜʠʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʩʪʠ ʢʦʥʩʫʣʴʪʘʮʠʶ ʧʦ ʩʣʦʞʥʳʤ ʚʦʧʨʦʩʘʤ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʣʫʯʠʣʦʩʴ ʦʩʚʦʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

3. Flex model (ʛʠʙʢʘʷ ʤʦʜʝʣʴ) ï ʦʥʘ ʧʦʭʦʞʘ ʥʘ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ çOnline 

Driverè, ʪʦʝʩʪʴ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʫʜʘʣʝʥʥʦʤ ʨʝʞʠʤʝ. 

ʇʨʠ ʵʪʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʪʩʣʝʞʠʚʘʝʪ ʩʣʦʞʥʳʝ ʪʝʤʳ ʠ ʜʣʷ ʠʭ ʠʟʫʯʝʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʫʜʠʪʦʨʥʳʝ ʟʘʥʷʪʠʷ. 

4. Rotation model (ʤʦʜʝʣʴ ʯʝʨʝʜʦʚʘʥʠʷ) ï ʜʣʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʭʘʨʘʢʪʝʨʥʦ 

ʯʝʨʝʜʦʚʘʥʠʝ ʦʯʥʳʭ ʘʫʜʠʪʦʨʥʳʭ ʠ ʦʥʣʘʡʥ ʟʘʥʷʪʠʡ. ʉʥʘʯʘʣʘ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ 

ʤʘʪʝʨʠʘʣ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʜʘʣʝʝ ï ʥʘ ʩʦʚʤʝʩʪʥʳʭ 

ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 

5. Self-blend (ʤʦʜʝʣʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ) ï ʜʣʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ 

ʭʘʨʘʢʪʝʨʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʩʪʫʜʝʥʪʘʤʠ. ɺ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʢʘʢʠʝ-ʪʦ ʪʝʤʳ ʚʳʟʳʚʘʣʠ ʩʣʦʞʥʦʩʪʴ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʪʦ 

ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʦʥʣʘʡʥ. 

6. Online Lab (ʦʥʣʘʡʥ ʣʘʙʦʨʘʪʦʨʠʷ) ï ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ. ʆʙʳʯʥʦ ʪʘʢʦʡ ʬʦʨʤʘʪ ʚʦʟʤʦʞʝʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʝʥʘʭ ɺʋɿʘ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɿʘʯʘʩʪʫʶ, ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʢʘʢʦʡ-ʪʦ ʠʟ ʧʦʜʭʦʜʦʚ ʩʘʤ ʧʦ ʩʝʙʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʨʝʜʢʦ. ʅʘʧʨʠʤʝʨ, ʚʘʨʠʘʥʪʦʤ ʢʦʤʙʠʥʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ Face-to-Face ʠ 

Flex: ʟʜʝʩʴ ʢʨʦʤʝ ʦʯʥʳʭ ʘʫʜʠʪʦʨʥʳʭ ʟʘʥʷʪʠʡ, ʚʦʟʤʦʞʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 

ʦʙʫʯʝʥʠʝ ʦʥʣʘʡʥ, ʠ ʤʦʤʝʥʪʳ, ʚʳʟʳʚʘʶʱʠʝ ʟʘʪʨʫʜʥʝʥʠʷ, ʦʙʩʫʞʜʘʶʪʩʷ ʦʯʥʦ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 
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ɼʘʣʝʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʜʨʦʙʥʝʝ ʩʧʦʩʦʙʳ 

ʧʨʦʚʝʜʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʟʘʥʷʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʩʤʝʰʘʥʥʦʤ ʦʙʫʯʝʥʠʠ [3, 4]: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʆʥʣʘʡʥ ʙʠʙʣʠʦʪʝʢʠ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤ ʠʣʠ ʢʘʬʝʜ-

ʨʘʣʴʥʦʤ WEB ï ʧʦʨʪʘʣʝ, ʛʜʝ ʜʦʩʪʫʧʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʨʩʠʠ ʣʝʢʮʠʡ, ʫʯʝʙʥʳʭ 

ʧʦʩʦʙʠʡ ʠ ʫʧʨʘʞʥʝʥʠʡ. 

2. ʈʘʟʤʝʱʝʥʠʝ ʚ ʨʘʟʜʝʣʝ ʢʘʬʝʜʨʳ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤ WEB ï ʧʦʨʪʘʣʝ 

ʦʥʣʘʡʥ ʢʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʨʦʬʠʣʷ [5]. 

3. ʈʘʟʤʝʱʝʥʠʝ ʚ ʨʘʟʜʝʣʝ ʢʘʬʝʜʨʳ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤ WEB ï ʧʦʨʪʘʣʝ 

ʩʠʩʪʝʤʳ ʦʥʣʘʡʥ ʪʝʩʪʦʚ ʧʦ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʘʤʦʢʦʥʪʨʦʣʷ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

4. ɺʢʣʶʯʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʫʯʘʩʪʠʷ ʚ 

ʩʪʦʨʦʥʥʠʭ ʧʨʦʬʠʣʴʥʳʭ ʚʝʙʠʥʘʨʘʭ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʧʦ ʪʝʤʘʤ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʛʦ ʧʨʦʬʠʣʷ. 

5. ɺʢʣʶʯʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ ʩ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʚ ʬʦʨʤʘʪʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ. 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʩʧʦʩʦʙʦʚ ʠ ʤʝʪʦʜʠʢ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʝʝ: ʨʘʟʤʝʱʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʨʩʠʡ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʠ ʣʝʢʮʠʡ ʥʘ WEB 

ï ʧʦʨʪʘʣʝ ï ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʦʯʝʚʠʜʥʳʡ ʤʝʪʦʜ, ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ 

ʠ ʘʩʧʠʨʘʥʪʦʚ. ʇʨʠ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʧʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʣʝʢʩʠʢʝ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ [6]. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʪʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʮʠʬʨʦʚʦʡ ʚʠʜ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʟʤʝʱʝʥʠʝ ʥʘ WEB ï ʧʦʨʪʘʣʝ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʝʜʦʩʪʘʚʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʘʤ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʫʯʝʙʥʳʝ ʫʧʨʘʞʥʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʙʳʩʪʨʦ ʦʮʝʥʠʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʝʰʝʥʠʡ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʞʝ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʪʝʩʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʝʱʝ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʪʝʢʩʪʘʤʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʠʩʢ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʢʘʢ ʩ ʦʪʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ 

ʚ ʀʥʪʝʨʥʝʪʝ, ʪʘʢ ʠ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ ʟʘʨʫʙʝʞʥʳʭ ɺʋɿʦʚ ʠʣʠ 

ʠʟʜʘʪʝʣʴʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʢʨʳʪ ʜʦʩʪʫʧ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ɺʋɿʘ. ʕʪʦʪ 

ʩʧʦʩʦʙ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʨʝʘʣʠʟʦʚʘʥ ʟʘ ʩʯʝʪ ʰʠʨʦʢʦʛʦ ʜʦʩʪʫʧʘ ʚ ʛʣʦʙʘʣʴʥʫʶ 

ʩʝʪʴ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɺʳʧʦʣʥʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʥʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʘʢ ʧʦʣʫʯʠʪʴ ʥʘʚʳʢʠ ʧʝʨʝʚʦʜʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʪʝʢʩʪʦʚ, ʪʘʢ ʠ ʦʙʦʛʘʪʠʪʴ ʦʙʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʡ ʩʬʝʨʝ. ʊʘʢʦʡ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʡ ʵʬʬʝʢʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʚ ʮʝʣʦʤ. 

ɽʱʝ ʦʜʥʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʪʝʤʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʦʥʣʘʡʥ 

ʢʫʨʩʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʣʝʢʩʠʢʠ ʥʘ ʠʥʦʩʪ-

ʨʘʥʥʦʤ ʷʟʳʢʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʨʦʬʠʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ [5]. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʥʣʘʡʥ ʢʫʨʩʘ 
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ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʪʝʥʪ, ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʣʘʥʠʨʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʨʘʜʠʮʠʦʥʥʦʝ ʚ ʧʨʘʢʪʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ 

ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʪʝʥʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʫʤʝʩʪʥʦ ʠʟ-

ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. ʂ ʪʦʤʫ ʞʝ ʦʪʦʙʨʘʥʥʳʡ ʜʘʞʝ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʫʪʝʥʪʠʯʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʩʝʤʫ ʢʦʤʧʣʝʢʩʫ 

ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʝʨʝʜ ʘʚʪʦʨʘʤʠ ʢʫʨʩʘ ʩʪʦʠʪ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʝʣʦʚ ʦʥʣʘʡʥ ʢʫʨʩʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳ ʧʨʠʚʣʝʯʴ 

ʚʥʠʤʘʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ ʘʚʪʦʨʳ ʢʫʨʩʘ 

ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʪʝʤʠ ʞʝ ʧʨʠʥʮʠʧʘʤʠ, ʯʪʦ ʠ ʧʨʠ ʦʪʙʦʨʝ ʘʫʪʝʥʪʠʯʥʳʭ ʪʝʢʩʪʦʚ 

ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [7]. ʆʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʥ-

ʮʠʧʦʚ ï ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʪʝʥʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʥʪʝʨʝʩʘʤ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʦʙʫʯʘʶʱʠʭʩʷ. ʊʝʢʩʪʦʚʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ ʙʳʣ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ, ʥʦ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. ɽʩʣʠ ʩʦʟʜʘʪʴ 

ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʝ ʪʝʢʩʪʳ, ʤʦʪʠʚʘʮʠʷ ʤʦʞʝʪ ʩʥʠʟʠʪʴʩʷ [8, 9]. ɺʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʢʫʨʩʘ ʠ ʫʨʦʚʝʥʴ 

ʝʛʦ ʷʟʳʢʦʚʦʡ ʩʣʦʞʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚ ʢʫʨʩ 

ʧʨʝʜʪʝʢʩʪʦʚʳʭ, ʪʝʢʩʪʦʚʳʭ ʠ ʧʦʩʣʝʪʝʢʩʪʦʚʳʭ ʫʧʨʘʞʥʝʥʠʷ, ʘʚʪʦʨʳ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʦʙʲʝʤ ʫʯʝʙʥʳʭ ʪʝʢʩʪʦʚ 2000-2500 ʧʝʯʘʪʥʳʤʠ ʟʥʘʢʘʤʠ ʩ ʧʨʦʙʝʣʘʤʠ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʞʥʝʥʠʡ ʥʘʮʝʣʝʥ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 

ʥʘʚʳʢʦʚ ʫʩʪʥʦʛʦ ʠ ʧʠʩʴʤʝʥʥʦʛʦ ʦʙʱʝʥʠʷ ʧʦ ʢʨʫʛʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʪʝʤ, 

ʧʦʵʪʦʤʫ ʩʦʜʝʨʞʘʥʠʝ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʣʞʥʦ ʪʘʢʞʝ ʦʪʚʝʯʘʪʴ ʧʨʠʥʮʠʧʫ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʪʝʢʩʪʳ ʜʦʣʞʥʳ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʷʟʳʢʦʚʳʭ ʝʜʠʥʠʮ, ʦʙʝʩʧʝʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʠʭ ʟʥʘʯʝʥʠʡ ʠ 

ʧʦʢʘʟʳʚʘʪʴ, ʢʘʢ ʦʥʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʨʝʯʠ. ɺʘʞʥʳʤ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʅʘʯʠʪʘʪʴ ʥʫʞʥʦ ʩ ʧʨʦʩʪʳʭ, ʭʦʨʦʰʦ ʟʥʘʢʦʤʳʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʣʝʢʩʠ-

ʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʥʦʚʳʭ ʪʝʨʤʠʥʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʩʪʠ ʚ ʪʘʢʠʭ ʦʥʣʘʡʥ 

ʢʫʨʩʘʭ ʨʝʘʣʠʟʦʚʳʚʘʝʪʩʷ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʪʦʛʦ, ʢʘʢʠʝ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʩʬʝʨʝ. ʃʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʦʪʙʠʨʘʶʪʩʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʪʝʢʩʪʦʚʳʡ ʤʘʪʝʨʠʘʣ 

ʦʥʣʘʡʥ-ʢʫʨʩʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʯʘʩʪʦʪʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʘʫʪʝʥʪʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʝʢʩʪʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʘʪʠʢʠ. 

ʉ ʫʯʸʪʦʤ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʧʨʠʥʮʠʧʦʚ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʢʨʠʪʝʨʠʠ ʜʣʷ ʩʠʥʪʝʟʘ ʪʝʢʩʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʞʥʝʥʠʡ: 

1) ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʥʪʝʥʪʘ ʪʝʤʘʪʠʢʝ; 

2) ʧʦʟʥʘʚʘʪʝʣʴʥʦʩʪʴ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ; 

3) ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʨʦʚʥʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʷʟʳʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘ-

ʶʱʠʭʩʷ; 

4) ʥʘʣʠʯʠʝ ʟʘʜʘʥʥʳʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤ; 

5) ʫʧʦʪʨʝʙʣʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʧʦʚʪʦʨʝʥʠʝ ʚʦ ʚʪʦʨʦʤ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʢʫʨʩʘ ʣʝʢʩʠʢʠ, 

ʢʦʪʦʨʘʷ ʚʚʦʜʠʣʘʩʴ ʠ ʟʘʢʨʝʧʣʷʣʘʩʴ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ. 
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ʊʝʧʝʨʴ ʩʪʦʠʪ ʦʪʦʡʪʠ ʦʪ ʪʝʢʩʪʦʚʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʘʫʜʠʦ ʠ/ʠʣʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʳ [10]. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʙʦʪʘʪʴ ʘʢʪʠʚʥʦʝ ʩʣʫʰʘʥʠʝ ʠʥʦʩʪʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʝʯʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʨʝʥʠʨʦʚʢʝ ʥʘʚʳʢʦʚ ʛʦʚʦʨʝʥʠʷ. ʍʦʨʦʰʠʡ 

ʨʝʟʫʣʴʪʘʪ ʜʘʝʪ ʫʯʘʩʪʠʝ ʚ ʚʝʙʠʥʘʨʘʭ, ʦʨʛʘʥʠʟʫʝʤʳʭ ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʂʘʩʘʷʩʴ ʩʘʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʚʝʙʠʥʘʨʘ ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʦʪ ʩʣʫʰʘʪʝʣʷ ʢ ʜʦʢʣʘʜʯʠʢʫ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʛʨʘʥʠʯʝʥʘ ʠʣʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʣʥʦʩʪʴʶ. ʆʙʳʯʥʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʠʩʪʝʤʫ ʛʦʣʦʩʦʚʘʥʠʷ, 

ʠʣʠ ʛʦʣʦʩʦʚʦʡ ʢʘʥʘʣ, ʫʧʨʘʚʣʷʝʤʳʡ ʚʥʝʰʥʠʤ ʧʨʠʣʦʞʝʥʠʝʤ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʢʦʛʜʘ ʚʝʙʠʥʘʨ ʦʨʛʘʥʠʟʦʚʘʥ ʩʦʚʤʝʩʪʥʦ ʩ 

ʦʜʥʦʡ ʠʟ ʚʳʧʫʩʢʘʶʱʠʭ ʢʘʬʝʜʨ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʠʪʫʘʮʠʶ, 

ʢʦʛʜʘ ʜʦʢʣʘʜʯʠʢʦʤ ʷʚʣʷʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʣʠ ʫʯʝʥʳʡ ʠʟ ʠʥʦʩʪʨʘʥʥʦʛʦ ɺʋɿʘ ï 

ʧʘʨʪʥʝʨʘ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʠʥʪʝʨʝʩ ʪʝʤʳ ʚʝʙʠʥʘʨʘ ʜʣʷ ʝʛʦ 

ʫʯʘʩʪʥʠʢʦʚ. ʕʪʦʪ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʠʥʦʷʟʳʯʥʦʡ ʨʝʯʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʝʛʦ ʵʬʬʝʢʪʘ ʟʘ 

ʩʯʝʪ ʩʦʚʤʝʱʝʥʠʷ ʚ ʩʝʙʝ ʞʠʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʝʯʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 

ʫʯʘʩʪʥʠʢʘʤʠ ʪʝʤ, ʯʪʦ ʮʝʥʥʦ ʢʘʢ ʚ ʧʣʘʥʝ ʘʫʜʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʧʣʘʥʝ ʦʙʱʝʥʠʷ ʩ 

ʢʦʣʣʝʛʘʤʠ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʝʤʳ. ʉʣʝʜʫʝʪ ʥʝ ʟʘʙʳʚʘʪʴ ʧʨʦ ʦʛʨʘʥʠʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ï ʥʝʧʦʣʥʦʮʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʜʦʢʣʘʜʯʠʢʦʤ ʠ ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʠ ʨʘʟʚʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʨʝʯʴ ʥʘ 

ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʆʙʳʯʥʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ 

ʧʦʜʦʙʥʳʭ ʚʝʙʠʥʘʨʦʚ ʚ ʫʯʝʙʥʦʤ ʩʝʤʝʩʪʨʝ. 

ʃʠʰʝʥʥʳʤ ʦʧʠʩʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʚʠʜʠʪ ʠ ʩʣʳʰʠʪ ʩʚʦʠʭ 

ʢʦʣʣʝʛ ʠ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʩʘʤ. ʉʠʩʪʝʤʳ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʦʦʯʝʨʝʜʥʳʝ 

ʚʳʩʪʫʧʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʠʣʠ ʩʦʚʤʝʩʪʥʳʝ ʦʙʩʫʞʜʝʥʠʷ. ʆʧʠʩʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʩʥʘʱʝʥʠʶ ɺʋɿʘ ʩʠʩʪʝʤʦʡ 

ʚʠʜʝʦ-ʢʦʥʬʝʨʝʥʮ ʩʚʷʟʠ. ʍʦʨʦʰʦ, ʝʩʣʠ ʫʜʘʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʜʥʫ ï ʜʚʝ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʚ ʫʯʝʙʥʦʤ ʩʝʤʝʩʪʨʝ. 

ʅʘ ʦʩʥʦʚʝ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʚ ɺʋɿʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʧʨʦʬʠʣʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

(Blended Learning). ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʥʘʚʳʢʦʚ ʞʠʚʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʝʯʠ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʝ. ɺʦ-ʧʝʨʚʳʭ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦ 

ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʘʫʜʠʪʦʨʥʳʤʠ ʟʘʥʷʪʠʷʤʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʷʤ 

ʠ ʩʠʩʪʝʤʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʥʘ WEB ï ʧʦʨʪʘʣʝ ɺʋɿʘ. ɺʦ-ʚʪʦʨʳʭ, 

ʧʦʠʩʢ ʠ ʧʝʨʝʚʦʜ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʪʘʪʝʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ) ʷʚʣʷʝʪʩʷ 

ʭʦʨʦʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʳʪʘ ʨʘʙʦʪʳ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʪʝʢʩʪʘʤʠ, ʪʘʢʞʝ ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʚ ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʩʪʫʜʝʥʪʦʚ. ɺ-ʪʨʝʪʴʠʭ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʦʥʣʘʡʥ ʢʫʨʩʦʚ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʪʝʢʩʪʦʚ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʝʪ ʩʤʳʩʣ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʙʠʥʘʨʦʚ ʠ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʜʣʷ 
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ʧʦʣʫʯʝʥʠʷ ʦʧʳʪʘ ʞʠʚʦʛʦ ʦʙʱʝʥʠʷ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʩʤʝʰʘʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ (Blended Learning) ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʠ ʧʦʣʥʦʤʫ ʫʩʚʦʝʥʠʶ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʠʶ ʧʨʘʢʪʠʢʠ ʘʫʜʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʨʝʯʠ. 
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ʉʀʉʊɽʄʅɸʗ ʄʆɼɽʃʔ  

ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ ʃʀʏʅʆʉʊʀ 

SYSTEM MODEL OF MATHEMATICAL CULTURE OF PERSONALITY  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʥʦʡ ʤʦʜʝʣʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʘʤ ʮʝʣʦʩʪʥʦʩʪʠ, ʠʝʨʘʨʭʠʯ-

ʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʥʦʩʪʠ, ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ. ʄʦʜʝʣʴ ʨʘʟʨʘʙʦʪʘʥʘ ʩ 

ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʷʚʣʷʝʪʩʷ ʧʦʜʩʠʩʪʝʤʦʡ ʙʦʣʝʝ ʦʙʱʝʡ 

ʩʠʩʪʝʤʳ ï ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʥʘ 

ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ, ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʷʭ. 

Abstract: the article discloses an approach to the creation of a systemic model 

of the mathematical culture of a person according to the principles of integrity, 

hierarchy, structure, interdependence and development. The model was developed 

taking into account the fact that mathematical culture is a subsystem of a more 

general system ï the culture of the individual, therefore, it should be built on 

ontological, axiological and epistemological foundations. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ, ʧʨʠʥʮʠʧʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʢʦʤʧʦ-

ʥʝʥʪʳ, ʚʟʘʠʤʦʩʚʷʟʠ, ʠʥʪʝʛʨʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ. 

Keywords: system, principles, mathematical culture, components, relationships, 

integral property. 

 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʥʘʫʯʥʦʤ ʧʦʟʥʘʥʠʠ ʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ. 

ɺ ʧʦʟʥʘʥʠʠ ʧʦʥʷʪʠʝ ʩʠʩʪʝʤʘ ï ʵʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʳ, 

ʢʦʪʦʨʫʶ ʤʳ ʚʳʜʝʣʷʝʤ ʚ ʧʦʟʥʘʚʘʝʤʦʤ ʦʙʲʝʢʪʝ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʟʘʢʦʥʦʤʝʨʥʫʶ 

ʩʚʷʟʴ ʩʚʦʡʩʪʚʘ ʮʝʣʦʩʪʥʦʛʦ ʦʙʲʝʢʪʘ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʝʛʦ 

ʯʘʩʪʝʡ, ʵʪʦ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʝʣʦʩʪʥʦʛʦ ʯʝʨʝʟ ʯʘʩʪʠ. ɻʣʘʚʥʦʝ ʩʠʩʪʝʤʦʦʙʨʘ-

ʟʫʶʱʝʝ ʦʪʥʦʰʝʥʠʝ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʠ 

ʦʪʥʦʰʝʥʠʡ ʠ ʧʦʨʦʞʜʘʝʤʳʤ ʵʪʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʠʥʪʝʛʨʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ 

[1, ʩ. 70]. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʩʠʩʪʝʤʥʦʡ ʤʦʜʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʣʠʯʥʦʩʪʠ (ʄʂʃ) ʙʫʜʝʤ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠʥʮʠʧʘʤʠ ʮʝʣʦʩʪʥʦʩʪʠ, ʠʝʨʘʨʭʠʯ-

ʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʥʦʩʪʠ, ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʩʠʩʪʝʤʳ (ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ) ʠ 

ʫʯʝʙʥʦʡ ʩʨʝʜʳ ʠ ʧʨʠʥʮʠʧʦʤ ʨʘʟʚʠʪʠʷ. 

ʇʨʠʥʮʠʧ ʮʝʣʦʩʪʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʩʚʦʜʠʤʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ (ʩʠʩʪʝʤʳ) ʢ ʩʫʤʤʝ ʩʚʦʡʩʪʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʥʝ ʚʳʚʦʜʠʤʦʩʪʠ ʠʟ ʧʦʩʣʝʜʥʠʭ ʩʚʦʡʩʪʚ ʮʝʣʦʛʦ. ʆʜʥʘʢʦ ʯʣʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘ ʢʦʤʧʦʥʝʥʪʳ, ʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʘ ʵʣʝʤʝʥʪʳ 
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ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʜʘʝʪ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʝʝ 

ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʩʩʤʦʪʨʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʩʧʝʢʪʳ ʩʠʩʪʝʤʳ ʩ 

ʨʘʩʯʝʪʦʤ ʬʠʢʩʘʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. 

ʇʨʠʥʮʠʧ ʠʝʨʘʨʭʠʯʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʢʫʣʴʪʫʨʫ ʣʠʯʥʦʩʪʠ ʢʘʢ ʩʠʩʪʝʤʫ, ʘ ʩʘʤʫ ʩʠʩʪʝʤʫ (ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ) 

ʩʯʠʪʘʪʴ ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʩʠʩʪʝʤʳ ï ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. 

ʇʨʠʥʮʠʧ ʩʪʨʫʢʪʫʨʥʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʯʝʨʝʟ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʪʦ ʝʩʪʴ ʩʝʪʠ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʩʠʩʪʝʤʳ; 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʥʝ ʩʪʦʣʴʢʦ ʧʦʚʝʜʝʥʠʝʤ ʝʝ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʩʢʦʣʴʢʦ ʩʚʦʡʩʪʚʘʤʠ ʝʝ ʩʪʨʫʢʪʫʨʳ. 

ʇʨʠʥʮʠʧ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʩʠʩʪʝʤʳ (ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ) ʠ ʫʯʝʙʥʦʡ 

ʩʨʝʜʳ, ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʧʨʦʷʚʣʷʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʚ 

ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʨʝʜʦʡ, ʷʚʣʷʷʩʴ ʧʨʠ ʵʪʦʤ ʚʝʜʫʱʠʤ ʘʢʪʠʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʧʘʩʩʠʚʥʦʡ 

(ʪʨʘʜʠʮʠʦʥʥʦʡ) ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʬʠʛʫʨʦʡ ʷʚʣʷʝʪʩʷ ʫʯʠʪʝʣʴ, ʘ 

ʦʙʫʯʘʶʱʠʡʩʷ ï ʦʙʲʝʢʪ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʋʯʝʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʫʯʘʱʝʛʦʩʷ ï ʘʜʘʧʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʜʦʣʞʥʦʛʦ. ʇʦʵʪʦʤʫ ʚ 

ʨʘʤʢʘʭ ʵʪʦʡ ʤʦʜʝʣʠ ʧʨʝʦʙʣʘʜʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʛʥʠʪʠʚʥʦ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ 

ʠ ʦʧʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʨʝʞʝ ï ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʠ ʢʨʝʘʪʠʚʥʦʛʦ ʠ ʝʱʝ 

ʨʝʞʝ ï ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʠ ʨʝʬʣʝʢʩʠʚʥʦʛʦ. ɺ ʨʘʤʢʘʭ ʘʢʪʠʚʥʦʡ ʠ ʠʥʪʝʨʘʢ-

ʪʠʚʥʦʡ (ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʢʪʠʚʥʦʡ) ʤʦʜʝʣʝʡ ʦʙʫʯʝʥʠʷ ʤʦʪʠʚʘʮʠʦʥʥʳʡ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʠ ʨʝʬʣʝʢʩʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪʳ ʄʂʃ ʬʦʨʤʠʨʫʶʪʩʷ ʮʝʣʝʥʘʧ-

ʨʘʚʣʝʥʥʦ. 

ʇʨʠʥʮʠʧ ʨʘʟʚʠʪʠʷ ʩʚʷʟʳʚʘʶʪ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʪʦʞʜʝʩʪʚʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʧʨʦʠʩʭʦʜʠʪ 

ʠ ʝʝ ʩʪʘʥʦʚʣʝʥʠʝ. ʂʘʞʜʳʡ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʩʣʫʞʠʪ ʩʨʝʜʩʪʚʦʤ ʠ ʦʩʥʦʚʦʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʝʝ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ. ʊʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʄʂʃ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʩʢʘʟʘʥʥʦʛʦ ʜʘʜʠʤ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʣʠʯʥʦʩʪʠ ʠ ʚʳʜʝʣʠʤ ʝʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʣʠʯʥʦʩʪʠ ï ʵʪʦ ʩʠʩʪʝʤʘ ʦʙʨʝʪʝʥʥʳʭ 

ʣʠʯʥʦʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ, ʩʦʚʝʨʰʝʥʩʪʚʫʷʩʴ ʚ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ 

ʧʨʦʮʝʩʩʝ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ ʣʠʯʥʦʩʪʠ [2, ʩ. 5]. 

ʂ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʄʂʃ ʤʳ ʦʪʥʦʩʠʤ ʢʦʛʥʠʪʠʚʥʦ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ, ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʡ ʠ ʢʨʝʘʪʠʚʥʳʡ, ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʠʤʝʶʱʝʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʝ ʣʠʯʥʦʩʪʠ ʯʝʨʝʟ ʩʦʜʝʨʞʘʥʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ ʦʙʨʘʟʫʶʪ ʷʜʨʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʂ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʤ ʮʝʥʥʦʩʪʥʦ-

ʤʦʪʠʚʘʮʠʦʥʥʳʡ, ʨʝʬʣʝʢʩʠʚʥʳʡ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ, ʢʘʢ ʢʦʤʧʦʥʝʥʪʳ ʥʝ 

ʠʤʝʶʱʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ, 

ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʮʝʩʩʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʛʥʠʪʠʚʥʦ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ, 

ʦʧʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʢʨʝʘʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ. ʈʝʬʣʝʢʩʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʠʤʝʝʪ 

ʜʚʦʷʢʫʶ ʧʨʠʨʦʜʫ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 
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ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʝ ʣʠʯʥʦʩʪʠ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʷʜʨʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʦ ʠ ʙʝʟ çʫʯʘʩʪʠʷè ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʦʥ ʦʪʥʝʩʝʥ ʥʘʤʠ ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʄʂʃ. 

ʄʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʪʝʩʥʘʷ 

ʚʟʘʠʤʦʩʚʷʟʴ, ʢʦʪʦʨʫʶ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʩʚʷʟʴʶ ʧʝʨʚʦʛʦ ʚʠʜʘ (ʦʩʥʦʚʥʦʡ). ʄʝʞʜʫ 

ʦʩʥʦʚʥʳʤʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʫʩʪʘʥʦʚʠʤ ʩʚʷʟʠ ʚʪʦʨʦʛʦ ʚʠʜʘ. ʂ 

ʩʚʷʟʷʤ ʪʨʝʪʴʝʛʦ ʚʠʜʘ ʦʪʥʝʩʝʤ ʩʚʷʟʠ ʤʝʞʜʫ ʩʘʤʠʤʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʞʝʩʪʢʫʶ, ʧʦʩʪʦʷʥʥʫʶ ʠʭ ʩʚʷʟʴ. ʕʪʘ ʩʚʷʟʴ ʤʦʞʝʪ ʥʦʩʠʪʴ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

(ʚʨʝʤʝʥʥʳʡ, ʮʝʣʝʚʦʡ ʠ ʜʨ.). ʈʝʛʫʣʠʨʫʷ ʚʟʘʠʤʦʩʚʷʟʠ ʩʠʩʪʝʤʳ, ʤʦʞʥʦ ʨʝʛʫʣʠ-

ʨʦʚʘʪʴ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʩʚʷʟʝʡ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʚʠʜʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʳ ʣʠʯʥʦʩʪʠ. ʅʦ ʧʨʠ ʵʪʦʤ ʥʝʣʴʟʷ ʦʩʣʘʙʣʷʪʴ ʦʩʥʦʚʥʳʝ ʩʚʷʟʠ 

ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʤʦʞʝʤ ʥʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʷʜʨʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ɺʳʜʝʣʝʥʥʳʝ ʥʘʤʠ ʢʦʤʧʦʥʝʥʪʳ ʄʂʃ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʝ ʬʫʥʢʮʠʠ: 

ʢʦʛʥʠʪʠʚʥʦ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ; ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʡ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʫʤʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʜʝʡʩʪʚʠʡ; ʢʨʝʘʪʠʚʥʳʡ ï ʨʘʟʚʠʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʠʥʪʫʠʮʠʠ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʫʯʝʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʨʝʬʣʝʢʩʠʚʥʳʡ ï ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʫʤʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʫʙʲʝʢʪʘʤ ʦʙʫʯʝʥʠʷ ʦʩʦʟʥʘʪʴ ʠ 

ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫ ʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʠ ʫʩʧʝʰʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʶ; ʮʝʥʥʦʩʪʥʦ-

ʤʦʪʠʚʘʮʠʦʥʥʳʡ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʣʠʯʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʮʝʥʥʦʩʪʝʡ, ʫʯʝʙʥʳʭ ʤʦʪʠʚʦʚ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʛʥʠʪʠʚʥʦ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ, ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʡ, 

ʢʨʝʘʪʠʚʥʳʡ ʠ ʨʝʬʣʝʢʩʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪʳ ʄʂʃ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ 

ʨʘʟʚʠʪʠʶ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ ʣʠʯʥʦʩʪʠ, ʮʝʥʥʦʩʪʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʡ ï 

ʘʢʩʠʦʣʦʛʠʯʝʩʢʦʡ, ʘ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ï ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘʤʠ ʩʠʩʪʝʤʘ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʣʠʯʥʦʩʪʠè 

ʦʙʣʘʜʘʝʪ ʠʥʪʝʛʨʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʥʠ ʫ ʦʜʥʦʛʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ 

ʝʝ ʢʦʤʧʦʥʝʥʪʘ ï ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʨʝʜʳ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʣʝʜʫʶʱʠʭ ʩʨʝʜ: ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ; ʨʘʟʚʠʪʠʷ ʠ 

ʩʘʤʦʨʘʟʚʠʪʠʷ; ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ; ʫʯʝʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʩʘʤʦʧʦʟʥʘʥʠʷ 

ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ; ʩʘʤʦʦʧʨʝʜʝʣʝʥʠʷ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ. 

ɺ ʪʘʢʦʤ ʢʦʥʪʝʢʩʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʣʠʯʥʦʩʪʠ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

ʦʨʛʘʥʠʯʥʦ ʚʢʣʶʯʘʝʪʩʷ ʚ ʦʙʱʫʶ ʢʫʣʴʪʫʨʫ ʣʠʯʥʦʩʪʠ. 
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ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈʓ ʃʀʏʅʆʉʊʀ 

TO THE QUESTION OF FORMATION  

OF THE PERSONALITY MATHEMATICAL CULTURE  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʧʦʥʷʪʠʷ çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʢʫʣʴʪʫʨʘè ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʩʥʝʥʠʷ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʝʛʦ ʢʦʤʧʦʥʝʥʪ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʦʙʫʯʘʶʱʠʭʩʷ. 

Abstract: the article provides a brief analysis of the concept of "mathematical 

culture" in order to clarify its content and identify its constituent components. The 

main contradictions of the educational system are formulated, which affect the 

productivity of the process of forming the mathematical culture of students. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʣʴʪʫʨʘ ʣʠʯʥʦʩʪʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʦʙʨʘʟʦ-

ʚʘʥʠʝ, ʧʨʦʪʠʚʦʨʝʯʠʷ. 

Keywords: personality culture, mathematical culture, education, contradictions. 

 

ʇʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ 

ʦʙʱʝʡ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ. ʌʦʨʤʠʨʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ 

ʢʫʣʴʪʫʨʫ ʣʠʯʥʦʩʪʠ (ʄʂʃ), ʤʳ ʪʝʤ ʩʘʤʳʤ ʦʢʘʟʳʚʘʝʤ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ, ʘ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

(ʫʩʢʦʨʷʝʪ ʠʣʠ ʟʘʤʝʜʣʷʝʪ ʠ ʟʘʪʨʫʜʥʷʝʪ) ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ. 

ʅʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʤʥʦʛʠʝ 

ʬʘʢʪʦʨʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪ ʚʥʫʪʨʝʥʥʠʝ (ʮʝʣʠ, ʮʝʥʥʦʩʪʠ, ʤʦʪʠʚʳ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʠ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʪ. ʧ.) ʠ ʚʥʝʰʥʠʝ (ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʝʨʝʭʦʜ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ 

ʧʝʜʘʛʦʛʘ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʚʣʠʷʥʠʝ ʩʚʝʨʩʪʥʠʢʦʚ, ʩʝʤʝʡʥʳʝ ʪʨʘʜʠʮʠʠ ʠ ʜʨ.) [1]. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

ʩʚʷʟʘʥʳ ʩ ʠʤʝʥʘʤʠ ʪʘʢʠʭ ʚʝʣʠʢʠʭ ʫʯʝʥʳʭ 18-19 ʚʝʢʘ ʢʘʢ ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʠʡ, 

ɺ.ʗ. ɹʫʥʷʢʦʚʩʢʠʡ, ʄ.ɺ. ʆʩʪʨʦʛʨʘʜʩʢʠʡ, ʇ.ʃ. ʏʝʙʳʰʝʚ, ɸ.ʅ. ʄʘʨʢʦʚ, ɸ.ʄ. 

ʃʷʧʫʥʦʚ, ʉ.ɺ. ʂʦʚʘʣʝʚʩʢʘʷ ʠ ʦʪʨʘʞʝʥʳ ʝʱʝ 1946 ʛʦʜʫ ʚ ʪʨʫʜʘʭ ʧʨʦʬʝʩʩʦʨʘ ɹ.ɺ. 

ɻʥʝʜʝʥʢʦ. ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʚʥʝʩʣʠ ʂ.ʆ. ɸʥʘʥʯʝʥʢʦ, ʖ.ʂ. ɹʘʙʘʥʩʢʠʡ, 

ʅ.ʗ. ɺʠʣʝʥʢʠʥ, ʗ.ʀ. ɻʨʫʜʝʥʦʚ, ɼʞ. ʀʢʨʘʤʦʚ, ɹ.ʉ. ʂʘʧʣʘʥ, ɸ.ʇ. ʂʠʩʝʣʝʚ, ɸ.ʅ. 

ʂʦʣʤʦʛʦʨʦʚ, ʖ.ʄ. ʂʦʣʷʛʠʥ, ʃ.ɼ. ʂʫʜʨʷʚʮʝʚ, ɼ. ʇʦʡʘ, ʅ.ʄ. ʈʦʛʘʥʦʚʩʢʠʡ, ɸ.ɸ. 
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ʉʪʦʣʷʨ, ɸ.ʗ. ʍʠʥʯʠʥ, ʃ.ʄ. ʌʨʠʜʤʘʥ, ʈ.ʉ. ʏʝʨʢʘʩʦʚ ʠ ʜʨ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʄʂʃ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʘʭ ʪʘʢʠʭ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ ʢʘʢ 

ʆ.ʀ. ʄʝʣʴʥʠʢʦʚ, ʀ.ɸ. ʅʦʚʠʢ, ʍ.ʐ. ʐʠʭʘʣʠʝʚ, ʇ.ʄ. ʕʨʜʥʠʝʚ ʠ ʜʨ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʦʥʷʪʠʝ çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘè ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, 

ʯʪʦ ʪʝʨʤʠʥ çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʤʝʪʠʪʴ 

ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʟʥʘʥʠʝʤ ʠ ʚʣʠʷʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʠ ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ ʣʠʯʥʦʩʪʠ. ʉʘʤʘ ʞʝ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ 

ʣʠʯʥʦʩʪʠ ʚʢʣʶʯʘʝʪ: ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʠʨʳ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; ʮʝʥʥʦʩʪʥʦ-ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ; 

ʢʦʛʥʠʪʠʚʥʦ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʢʦʤʧʦʥʝʥʪ; ʨʝʬʣʝʢʩʠʚʥʦ-ʦʮʝʥʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ; 

ʢʨʝʘʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ [1, ʩ. 40]. ɻ.ʄ. ɹʫʣʜʳʢ ʧʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ 

ʧʦʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʩʬʝʨʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ ʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʴ ʟʥʘʥʠʡ (ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ, 

ʣʦʛʠʯʝʩʢʠʝ, ʠʩʪʦʨʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ); ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʘʣʛʦʨʠʪʤʠʯ-

ʥʦʩʪʴ; ʣʦʛʠʯʥʦʩʪʴ; ʢʨʝʘʪʠʚʥʦʩʪʴ [2, ʩ. 34]. ɻ.ɻ. ɹʠʪʥʝʨ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ 

ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʢʣʶʯʘ-

ʶʱʝʝ ʦʧʳʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʠʩʪʝʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʨʘʟʚʠʪʳʝ ʫʤʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʪʚʦʨʯʝʩʢʠʝ ʫʤʝʥʠʷ, ʫʤʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʧʝʮʠʘʣʠʩʪʘ [3, ʩ. 10]. ʇʦ ʤʥʝʥʠʶ ɿ.ʉ. 

ɸʢʤʘʥʦʚʦʡ, çʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʩʣʦʞʥʦʝ, ʜʠʥʘʤʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ 

ʣʠʯʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʪʴ, ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʝʜʠʥʷʶʱʝʝ ʚ ʩʝʙʝ ʮʝʥʥʦʩʪʥʦ-

ʤʦʪʠʚʘʮʠʦʥʥʳʡ, ʢʦʛʥʠʪʠʚʥʳʡ, ʦʧʝʨʘʮʠʦʥʥʳʡ ʠ ʨʝʬʣʝʢʩʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪʳè 

[4, ʩ. 3]. ʅʘʠʙʦʣʝʝ ʦʙʱʠʤʠ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ ʍ.ʐ. ʐʠʭʘʣʠʝʚʘ, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʢʘʢ ʫʨʦʚʝʥʴ ʠ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʝʛʦ ʫʤʝʥʠʷʭ ʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʷʟʳʢʦʤ ʢʘʢ ʜʣʷ 

ʦʙʱʝʥʠʷ ʩ ʣʶʜʴʤʠ, ʪʘʢ ʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʩʪʠ [5]. 

ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʜʝʣʘʪʴ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʚʳʚʦʜʳ. ɺʦ-ʧʝʨʚʳʭ, ʯʘʱʝ ʚʩʝʛʦ ʧʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ 

ʧʦʥʠʤʘʶʪ ʩʠʩʪʝʤʫ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʦ ʧʨʝʜʤʝʪʫ çʄʘʪʝʤʘʪʠʢʘè, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʦʙʫʯʘʶʱʠʤʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝʨʳ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʜʝʣʷʶʪ 

ʪʘʢʠʝ ʝʝ ʢʦʤʧʦʥʝʥʪʳ ʢʘʢ ʢʦʛʥʠʪʠʚʥʦ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ, ʦʧʝʨʘʮʠʦʥʘʣʴʥʳʡ, 

ʤʦʪʠʚʘʮʠʦʥʥʳʡ, ʢʨʝʘʪʠʚʥʳʡ ʠ ʨʝʬʣʝʢʩʠʚʥʳʡ, ʪʦʣʴʢʦ ʥʘʟʳʚʘʶʪ ʠʭ ʧʦ-ʨʘʟʥʦʤʫ. 

ɺ-ʪʨʝʪʴʠʭ, ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʩʘʶʪʩʷ ʣʠʰʴ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʷ ʪʦʣʴʢʦ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʬʝʨʘʤ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʥʠʭ 

ʜʝʪʝʨʤʠʥʘʥʪʘʤʠ: ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ; ʤʝʪʦʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 

ʧʦ ʦʚʣʘʜʝʥʠʶ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ; ʤʦʜʝʣʴʶ ʦʙʫʯʝʥʠʷ ʠ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ 

ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʤʝʪʦʜʘʤʠ ʦʙʫʯʝʥʠʷ; ʩʧʦʩʦʙʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ 



102 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪ. ʧ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ, ʘ ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʜʦʧʦʣʥʷʶʪ ʦʜʥʦ ʜʨʫʛʦʝ. ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʥʝ ʷʚʣʷʶʪʩʷ 

ʠʩʯʝʨʧʳʚʘʶʱʠʤʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫ-

ʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ: ʤʝʞʜʫ ʥʝʧʨʝʨʳʚʥʦ ʧʦʚʳʰʘʶʱʠʤʠʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʫʨʦʚʥʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʭ ʬʘʢʪʠʯʝʩʢʠʤʠ 

ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʢʠ; ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʨʠʩʪʩʢʠʤ ʠ ʮʝʣʦʩʪʥʳʤ 

ʧʦʜʭʦʜʦʤ ʢ ʠʟʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ; ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ 

ʜʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚʥʝʜʨʝʥʥʳʭ 

ʥʦʚʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʟʚʘʥʳ: ʚ ʦʩʥʦʚʥʦʤ 

ʬʨʘʛʤʝʥʪʘʨʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ 

ʢʘʢ ʮʝʣʦʩʪʥʦʩʪʠ; ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʦʙʫʯʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʠʪʝʣʷ, ʘ ʥʝ 

ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ; ʥʠʟʢʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʩʫʙʲʝʢʪʦʚ ʦʙʫʯʝʥʠʷ; ʥʠʟʢʦʡ 

ʤʦʪʠʚʘʮʠʝʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ; ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ; ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʠʤʠ çʰʪʘʤʧʘʤʠè ʚ ʨʘʙʦʪʝ ʫʯʠʪʝʣʷ. 

ʕʪʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʣʠʯʥʦʩʪʠ ʘʢʪʠʚʥʳʭ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʩʨʝʜ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ: ʚʳʚʝʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʧʦʟʠʮʠʶ ʩʫʙʲʝʢʪʘ; 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʝ ʫʯʝʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ; ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʦʮʝʩʩ ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʯʘʱʝʛʦʩʷ. 
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ɺ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʉʀʍʆʃʆɻɸ 

STUDY OF EMOTIONAL BURNOUT  

IN PROFESSIONAL ACTIVITY  OF PSYCHOLOGIST 

 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ 

ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʩʠʭʦʣʦʛʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʧʩʠʭʦʣʦʛʦʚ. 

ɸbstract: the article is devoted to the study of emotional burnout in the 

professional activity of a psychologist. Results of empirical study of emotional 

burnout of psychologists are presented. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʩʠʭʦʣʦʛ, ɻ ʤʦʮʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ. 

Keywords: psychologist, emotional burnout. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 48 ʧʩʠʭʦʣʦʛʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʫʶ ʧʦʤʦʱʴ ʚ ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʮʝʥʪʨʘʭ çʂʦʥʪʘʢʪè ʠ çɹʦʛʘʪʩʪʚʦ ʞʠʟʥʠè ʚ ʛ. 

ʋʬʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. ɺʳʙʦʨʢʫ ʩʦʩʪʘʚʠʣʠ ʧʩʠʭʦʣʦʛʠ ʩ ʚʳʩʰʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʪ 30 ʜʦ 39 ʣʝʪ, ʩʦ ʩʪʘʞʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 7-10 ʣʝʪ. 

ʕʤʧʠʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. ʈʝʩʧʦʥʜʝʥʪʳ ʧʦʣʫʯʠʣʠ ʩʪʠʤʫʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʦʧʨʦʩʥʠʢʦʚ 

ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʟʘʧʦʣʥʷʣʠ ʙʣʘʥʢʠ ʠ ʚʳʩʳʣʘʣʠ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ "ʄʝʪʦʜʠʢʘ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʚʥʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ" ɺ.ɺ. 

ɹʦʡʢʦ. 

ʈʝʟʫʣʴʪʘʪʳ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʩʠʭʦʣʦʛʦʚ (46%) ʥʘ ʤʦʤʝʥʪ ʠʩʧʳʪʘʥʠʷ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʘ ʬʘʟʘ ʨʝʟʠʩʪʝʥʮʠʠ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʨʘʟʚʠʪʠʠ ʫ ʜʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʌʘʟʘ ʥʘʧʨʷʞʝʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʩʠʭʦʣʦʛʦʚ (50%) 

ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʘ, ʪʘʢʞʝ ʢʘʢ ʠ ʬʘʟʘ ʠʩʪʦʱʝʥʠʷ (43%). ʋ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ 
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ʧʩʠʭʦʣʦʛʘ ʚ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʪʨʠ ʬʘʟʳ: ʥʘʧʨʷʞʝʥʠʝ (32%), 

ʨʝʟʠʩʪʝʥʮʠʠ (32%), ʠʩʪʦʱʝʥʠʷ (36%), ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʩʠʭʦʣʦʛʦʚ ʠʩʧʳʪʳʚʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʩʠʭʦʵʤʦ-

ʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʩʪʨʝʩʩ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʮʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʩʠʤʧʪʦʤʦʚ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʪʝʧʝʥʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫ 

ʧʩʠʭʦʣʦʛʦʚ ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʘʟʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ 57% ʧʩʠʭʦʣʦʛʦʚ ʩʬʦʨʤʠʨʦʚʘʥ ʩʠʤʧʪʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʚʳʛʦʨʘʥʠʷ "ʧʝʨʝʞʠʚʘʥʠʝ ʧʩʠʭʦʪʨʘʚʤʠʨʫʶʱʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ". (ʊʘʙʣ.1) ɺ ʬʘʟʝ 

ʥʘʧʨʷʞʝʥʠʷ ʜʘʥʥʳʡ ʩʠʤʧʪʦʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʫ ʧʩʠʭʦʣʦʛʦʚ ʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʫʩʠʣʠʚʘʶʱʠʤʩʷ ʦʩʦʟʥʘʥʠʝʤ ʧʩʠʭʦʪʨʘʚʤʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʠʣʠ ʚʦʚʩʝ ʥʝʫʩʪʨʘʥʠʤʳ, 

ʨʘʟʜʨʘʞʝʥʠʝ ʠʤʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʝʪ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʪʯʘʷʥʠʝ ʠ ʥʝʛʦʜʦʚʘʥʠʝ. 

ʅʝʨʘʟʨʝhʠʤʦʩʪʴ ʩʠʪʫʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʧʨʦʯʠʭ ʷʚʣʝʥʠʡ "ʚʳʛʦʨʘʥʠʷ". ʋ 

25% ʧʩʠʭʦʣʦʛʦʚ ʜʘʥʥʳʡ ʩʠʤʧʪʦʤ ʥʘʭʦʜʠʪʩʷ ʚ ʬʘʟʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʥʜʨʦʤ çʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʩʦʙʦʡè ʩʬʦʨʤʠʨʦʚʘʥ ʫ 3% 

ʧʩʠʭʦʣʦʛʦʚ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠ ʧʩʠʭʦʣʦʛʠ ʠʩʧʳʪʳʚʘʶʪ ʥʝʜʦʚʦʣʴʩʪʚʦ 

ʩʦʙʦʡ, ʠʟʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʝʡ, ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞʥʦʩʪʴʶ, ʢʦʥʢʨʝʪʥʳʤʠ ʦʙʷʟʘʥʥʦ-

ʩʪʷʤʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʝʡʩʪʚʫʝʪ ʤʝʭʘʥʠʟʤ çʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘè ï 

ʵʥʝʨʛʝʪʠʢʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʚʦʚʥʝ, ʩʢʦʣʴʢʦ ʥʘ ʩʝʙʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʧʝʯʘʪʣʝʥʠʷ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦ 

ʪʨʘʚʤʠʨʫʶʪ ʣʠʯʥʦʩʪʴ ʠ ʧʦʙʫʞʜʘʶʪ ʝʝ ʚʥʦʚʴ ʠ ʚʥʦʚʴ ʧʝʨʝʞʠʚʘʪʴ ʧʩʠʭʦʪʨʘʚʤʠ-

ʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʭʝʤʝ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʁʪ ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʷʚʣʝʥʠʶ ʵʤʦʮʠʦʥʘʣ-ɹ

ʥʦʛʦ ʚʳʛʦʨʘʥʠʷ: ʧʦʚʳʰʝʥʥʘ̫ ʩʦʚʝʩʪʣʠʚʦʩʪʴ ʠ ʯʫʚʩʪʚʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʠʥʪʝʥʩʠʚʥʘ ̫ʠʥʪʝʨʠʦʨʠʟʘʮʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʨʦʣʠ, ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʜʝ̫ʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʵʪʠ ʩʠʤʧʪʦʤʳ ʧʨʦʚʦʮʠʨʫʶʪ 

ʥʘʧʨʷʞʝʥʠʝ, ʘ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʘʢʪʠʚʠʨʫʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʟʘʱʠʪʫ. ʋ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʧʳʪʫʝʤʳʭ ʧʩʠʭʦʣʦʛʦʚ ʜʘʥʥʳʝ ʩʠʤʧʪʦʤʳ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʳ. 

ʋ 18% ʧʩʠʭʦʣʦʛʦʚ ʩʬʦʨʤʠʨʦʚʘʥ ʩʠʤʧʪʦʤ çʟʘʛʥʘʥʥʦʩʪʠ ʚ ʢʣʝʪʢʫè. ɼʘʥʥʳʡ 

ʩʠʤʧʪʦʤ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʩʪʨʝʩʩʘ. ʅʘʩʪʫ-

ʧʘʝʪ ʩʦʩʪʦʷʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʪʫʧʠʢʘ. ʊʦ ʝʩʪʴ, ʧʩʠʭʦʪʨʘʚʤʠ-

ʨʫʶʱʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʚʣʠʷʶʪ ʥʘ ʧʩʠʭʦʣʦʛʦʚ, ʠ ʧʨʠʪʦʤ, ʯʪʦ ʫʩʪʨʘʥʠʪʴ ʠʭ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʦʥʠ ʧʝʨʝʞʠʚʘʁʪ ʯʫʚʩʪʚʦ ʙʝʟʳʩʭʦʜʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩʠʤʧʪʦʤ çʪʨʝʚʦʛʘ ʠ 

ʜʝʧʨʝʩʩʠʷè ʩʬʦʨʤʠʨʦʚʘʥ ʫ 21% ʧʩʠʭʦʣʦʛʦʚ, ʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʧʳʪʫʝʤʳʭ 

(50%), ʦʥ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ. ʕʪʦʪ ʩʠʤʧʪʦʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʦʩʦʙʦ ʦʩʣʦʞʥʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, 

ʧʦʙʫʞʜʘʶʱʠʭ ʢ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʚʳʛʦʨʘʥʠʶ ʢʘʢ ʩʨʝʜʩʪʚʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘɦʠʪʳ. ʏʫʚʩʪʚʦ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʘʙʦʪʦʡ ʠ ʩʦʙʦʡ ʧʦʨʦʞʜʘʶʪ ʩʠʣʴʥʳʝ 

ʧʝʨʝʞʠʚʘʥʠʷ ʧʩʠʭʦʣʦʛʘʤʠ ʩʠʪʫʘʮʠʦʥʥʦʡ ʠʣʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʛʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʦʮʠʨʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʦʯʘʨʦʚʘʥʠʷ ʚ ʩʝʙʝ, ʚ ʠʟʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ, ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʜʦʣʞʥʦʩʪʠ ʠ ʚ ʩʚʦʝʤ ʧʨʠʟʚʘʥʠʠ ʧʦʤʦʛʘʪʴ ʣʶʜʷʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʬʘʟʘ ʨʝʟʠʩʪʝʥʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʩʠʭʦʣʦʛʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʩʠʤʧʪʦʤ çʥʝʘʜʝʢʚʘʪʥʦʛʦ ʵʤʦʮʠʦʥʘʣ-ɹ

ʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷè ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʚ ʜʘʥʥʦʡ ʬʘʟʝ, ʦʥ 

ʩʬʦʨʤʠʨʦʚʘʥ ʫ 57% ʧʩʠʭʦʣʦʛʦʚ, ʘ ʫ 29% ʠʩʧʳʪʫʝʤʳʭ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ 
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ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʷʚʣʷʝʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤ ʧʨʠʟ-

ʥʘʢʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ, ʦʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪʳ ʧʝʨʝʩʪʘʁʪ 

ʫʣʘʚʣʠʚʘʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʷʚʣʝʥʠʷʤʠ: 

ʵʢʦʥʦʤʠʯʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʵʤʦʮʠʡ ʠ ʥʝʘʜʝʢʚʘʪʥʦʝ ʠʟʙʠʨʘʪʝʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʨʝʘʛʠʨʦʚʘʥʠʝ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʧʦʩʣʝʜʥʝʝ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫ 29% ʧʩʠʭʦʣʦʛʦʚ ʚʳʨʘʞʝʥ ʩʠʤʧʪʦʤ 

çʵʤʦʮʠʦʥʘʣʴʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʡ ʜʝʟʦʨʠʝʥʪʘʮʠʠè, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʩʧʳʪʫʝʤʳʭ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʩʠʤʧʪʦʤ ʢʘʢ ʙʳ 

ʫʛʣʫʙʣʷʝʪ ʥʝʘʜʝʢʚʘʪʥʫʶ ʨʝʘʢʮʠʶ ʚ ʦʪʥʦʰʝʥʠʷʭ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʢʦʣʣʝʛʘʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʩʠʭʦʣʦʛʦʚ ʠʩʧʳʪʳʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʘʤʦʦʧ-

ʨʘʚʜʘʥʠʠ. ʅʝ ʧʨʦʷʚʣʷʷ ʜʦʣʞʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʫʙʲʝʢʪʫ, ʦʥʠ 

ʟʘɦʠʱʘʁʪ ʩʚʦʶ ʩʪʨʘʪʝʛʠʶ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʟʚʫʯʘʪʴ ʪʘʢʠʝ ʩʫʞʜʝʥʠʷ: "ʵʪʦ ʥʝ ʪʦʪ 

ʩʣʫʯʘʡ, ʯʪʦʙʳ ʧʝʨʝʞʠʚʘʪʴ", "ʪʘʢʠʝ ʣʶʜʠ ʥʝ ʟʘʩʣʫʞʠʚʘʶʪ ʜʦʙʨʦʛʦ ʦʪʥʦʰʝʥʠʷ", 

"ʧʦʯʝʤʫ ʷ ʜʦʣʞʝʥ ʟʘ ʚʩʝʭ ʚʦʣʥʦʚʘʪʴʩʷ". ʇʦʜʦʙʥʳʝ ʤʳʩʣʠ ʠ ʦʮʝʥʢʠ ʛʦʚʦʨʷʪ ʦ 

ʪʦʤ, ʯʪʦ ʥʨʘʚʩʪʚʝʥʥʳʝ ʯʫʚʩʪʚʘ ʧʩʠʭʦʣʦʛʘ ʦʩʪʘʶʪʩʷ ʚ ʩʪʦʨʦʥʝ. 

ʋ 33% ʧʩʠʭʦʣʦʛʦʚ ʩʬʦʨʤʠʨʦʚʘʥ ʩʠʤʧʪʦʤ çʨʘʩʰʠʨʝʥʠʷ ʩʬʝʨʳ ʵʢʦʥʦʤʠʠ 

ʵʤʦʮʠʡè, ʫ 21% ʠʩʧʳʪʫʝʤʳʭ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʫ 46% ʦʥ 

ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ. ʅʘʣʠʯʠʝ ʜʘʥʥʦʛʦ ʩʠʤʧʪʦʤʘ, ʛʦʚʦʨʠʪ ʦ ʧʨʝʩʳʱʝʥʠʠ ʦʙʱʝ-

ʥʠʝʤ ʥʘ ʨʘʙʦʪʝ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʩʠʭʦʣʦʛʠ, ʦʙʣʘʜʘʁʱʠʝ ʵʪʠʤ 

ʩʠʤʧʪʦʤʦʤ, ʫʩʪʘʶʪ ʥʘ ʨʘʙʦʪʝ ʦʪ ʢʦʥʪʘʢʪʦʚ, ʨʘʟʛʦʚʦʨʦʚ, ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, ʠ 

ʠʤ ʫʞʝ ʥʝ ʭʦʯʝʪʩʷ ʦʙʱʘʪʴʩʷ ʜʘʞʝ ʩ ʜʦʤʘʰʥʠʤʠ ʠ ʜʨʫʟʴʷʤʠ. ʀ ʯʘʩʪʦ ʠʤʝʥʥʦ 

ʙʣʠʟʢʠʝ ʣʶʜʠ ʩʪʘʥʦʚʷʪʩʷ ʧʝʨʚʦʡ çʞʝʨʪʚʦʡè ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘ. ʅʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʧʨʠʣʠʯʠʷ ʩʜʝʨʞʠʚʘʶʪ ʣʶʜʝʡ ʦʪ ʩʨʳʚʦʚ ʥʘ 

ʨʘʙʦʪʝ ʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, ʠ ʠʩʪʠʥʥʳʝ ʵʤʦʮʠʠ ʚʳʧʣʝʩʢʠʚʘʶʪʩʷ ʥʘ 

ʨʦʜʥʳʭ ʠ ʙʣʠʟʢʠʭ ʣʶʜʝʡ. 

ɺ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ ʫ 46% ʧʩʠʭʦʣʦʛʦʚ ʩʬʦʨʤʠʨʦʚʘʥ ʩʠʤʧʪʦʤ çʨʝʜʫʢʮʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡè, ʫ 28% ʠʩʧʳʪʫʝʤʳʭ ʜʘʥʥʳʡ ʩʠʤʧʪʦʤ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʈʝʜʫʢʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʧʳʪʢʘʭ ʦʙʣʝʛʯʠʪʴ 

ʠʣʠ ʩʦʢʨʘʪʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʟʘʪʨʘʪ. 

ʄʳ ʚʠʜʠʤ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ  ʠʩʧʳʪʫʝ ʤʳʭ ʬʘ ʟʘ  ʠʩʪʦʱʝ ʥʠʷ ʥʝ  

ʩʬʦʨʤʠʨʦʚʘ ʥʘ . ɼʘ ʥʥʘ ʷ ʬʘ ʟʘ  ʭʘ ʨʘ ʢʪʝ ʨʠʟʫʝ ʪʩʷ ʙʦʣʝ ʝ  ʠʣʠ ʤʝ ʥʝ ʝ  ʚʳʨʘ ʞʝ ʥʥʳʤ 

ʧʘ ʜʝ ʥʠʝ ʤ ʦʙʱʝ ʛʦ ʵʥʝ ʨʛʝ ʪʠʯʝ ʩʢʦʛʦ ʪʦʥʫʩʘ  ʠ ʦʩʣʘ ʙʣʝ ʥʠʝ ʤ ʥʝ ʨʚʥʦʡ ʩʠʩʪʝ ʤʳ. 

ʕʤʦʮʠʦʥʘ ʣʴʥʘ ʷ ʟʘ ʱʠʪʘ  ʚ ʬʦʨʤʝ  ʵʤʦʮʠʦʥʘ ʣʴʥʦʛʦ ʚʳʛʦʨʘ ʥʠʷ ʩʪʘ ʥʦʚʠʪʩʷ 

ʥʝ ʦʪʲʝ ʤʣʝ ʤʳʤ ʘ ʪʨʠʙʫʪʦʤ ʣʠʯʥʦʩʪʠ. ʉʠʤʧʪʦʤ çʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʜʝʬʠʮʠʪʘè ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʥ ʫ 43% ʧʩʠʭʦʣʦʛʦʚ, ʘ ʫ 29% ʜʘʥʥʳʡ ʩʠʤʧʪʦʤ ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʣʩʷ. ɼʘʥʥʳʡ ʩʠʤʧʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ 

ʵʤʦʮʠʦʥʘʣʴʥʦ ʯʝʣʦʚʝʢ ʫʞʝ ʥʝ ʤʦʞʝʪ ʧʦʤʦʛʘʪʴ ʩʫʙʲʝʢʪʘʤ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝ 

ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʡʪʠ ʚ ʠʭ ʧʦʣʦʞʝʥʠʝ, ʩʦʫʯʘʩʪʚʦʚʘʪʴ ʠ ʩʦʧʝʨʝʞʠʚʘʪʴ, ʦʪʟʳʚʘʪʴʩʷ ʥʘ 

ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʪʨʦʛʘʪʴ, ʧʦʙʫʞʜʘʪʴ, ʫʩʠʣʠʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ, 

ʚʦʣʝʚʫʶ ʠ ʥʨʘʚʩʪʚʝʥʥʫʶ ʦʪʜʘʯʫ. ʈʝʟʢʦʩʪʴ, ʛʨʫʙʦʩʪʴ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʦʙʠʜʳ, 

ʢʘʧʨʠʟʳ ï ʜʦʧʦʣʥʷʶʪ ʩʠʤʧʪʦʤ çʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʜʝʬʠʮʠʪʘè. ʇʦʩʪʝʧʝʥʥʦ 

ʩʠʤʧʪʦʤ ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʝʝ ʦʩʣʦʞʥʝʥʥʫʶ ʬʦʨʤʫ: ʚʩʝ ʨʝʞʝ 

ʧʨʦʷʚʣʷʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ɻ ʤʦʮʠʠ ʠ ʚʩʝ ʯʘɦʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. 

ʉʠʤʧʪʦʤ çʵʤʦʮʠʦʥʘʣʴʥʦʡ ʦʪʩʪʨʘʥʝʥʥʦʩʪʠè ʩʬʦʨʤʠʨʦʚʘʥ ʫ 29% ʧʩʠʭʦ-

ʣʦʛʦʚ, ʫ 21% ʩʠʤʧʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʧʳʪʫʝʤʳʭ 

ʜʘʥʥʳʡ ʩʠʤʧʪʦʤ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ. ɺ ʩʣʫʯʘʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʜʘʥʥʦʛʦ 
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ʩʠʤʧʪʦʤʘ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʩʠʭʦʣʦʛʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʪ ʵʤʦʮʠʠ 

ʠʟ ʩʬʝʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦʯʪʠ ʥʠʯʪʦ ʥʝ ʚʳʟʳʚʘʝʪ ʠʭ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʪʢʣʠʢʘ, ʧʦʯʪʠ ʥʠʯʝʛʦ ʥʝ ʚʦʣʥʫʝʪ ï ʥʠ ʧʦʟʠʪʠʚʥʳʝ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚʘ, ʥʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ. ʇʨʠʯʝʤ ʵʪʦ ʥʝ ʠʩʭʦʜʥʳʡ ʜʝʬʝʢʪ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʩʬʝʨʳ, ʥʝ ʧʨʠʟʥʘʢ ʨʠʛʠʜʥʦʩʪʠ, ʘ ʧʨʠʦʙʨʝʪʝʥʥʘ̫ ʟʘ ʛʦʜʳ ʨʘʙʦʪʳ ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʟʘɦʠʪʘ. ʉʧʝʮʠʘʣʠʩʪ ʧʦʩʪʝʧʝʥʥʦ ʫʯʠʪʩʷ ʨʘʙʦʪʘʪʴ ʢʘʢ ʨʦʙʦʪ, ʢʘʢ ʙʝʟʜʫʰʥʳʡ 

ʘʚʪʦʤʘʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʦʥ ʞʠʚʝʪ ʧʦʣʥʦʢʨʦʚʥʳʤʠ ʵʤʦʮʠʷʤʠ. 

ʉʠʤʧʪʦʤ çʣʠʯʥʦʩʪʥʦʡ ʦʪʩʪʨʘʥʝʥʥʦʩʪʠ, ʠʣʠ ʜʝʧʝʨʩʦʥʘʣʠʟʘʮʠʠè ʩʬʦʨʤʠ-

ʨʦʚʘʥ ʫ 29 % ʧʩʠʭʦʣʦʛʦʚ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʧʳʪʫʝʤʳʭ ʦʥ ʪʘʢʞʝ ʢʘʢ ʠ 

ʧʨʝʜʳʜʫʱʠʡ ʩʠʤʧʪʦʤ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ. ɼʘʥʥʳʡ ʩʠʤʧʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʫʤʦʥʘʩʪʨʦʝʥʠʡ ʠ ʧʦʩʪʫʧʢʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʱʝʥʠʷ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʥʘʷ ʠʣʠ ʯʘʩʪʠʯʥʘʷ ʫʪʨʘʪʘ ʠʥʪʝʨʝʩʘ ʢ 

ʯʝʣʦʚʝʢʫ ï ʩʫʙʲʝʢʪʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʂʣʠʝʥʪ ʠʣʠ ʧʘʮʠʝʥʪ 

ʪʷʛʦʪʠʪ ʩʚʦʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʧʦʪʨʝʙʥʦʩʪʷʤʠ, ʧʩʠʭʦʣʦʛʫ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʠʷʪʥʦ 

ʝʛʦ ʧʨʠʩʫʪʩʪʚʠʝ, ʩʘʤ ʬʘʢʪ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 

ʉʠʤʧʪʦʤ çʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʚʝʛʝʪʘʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡè 

ʩʬʦʨʤʠʨʦʚʘʥ ʫ 21% ʧʩʠʭʦʣʦʛʦʚ. ɼʘʥʥʳʡ ʩʠʤʧʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ. ʆʙʳʯʥʦ ʦʥ ʦʙʨʘʟʫʝʪʩʷ ʧʦ ʫʩʣʦʚʥʦ-

ʨʝʬʣʝʢʪʦʨʥʦʡ ʩʚʷʟʠ ʥʝʛʘʪʠʚʥʦʛʦ ʩʚʦʡʩʪʚʘ: ʤʥʦʛʦʝ ʠʟ ʪʦʛʦ, ʯʪʦ ʢʘʩʘʝʪʩʷ 

ʩʫʙʲʝʢʪʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʚʦʮʠʨʫʝʪ ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʩʦʤʘʪʠʯʝʩʢʠʭ ʠʣʠ ʧʩʠʭʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. ʇʦʨʦʡ ʜʘʞʝ ʤʳʩʣʴ ʦ ʢʣʠʝʥʪʘʭ ʠʣʠ 

ʢʦʥʪʘʢʪ ʩ ʥʠʤʠ ʚʳʟʳʚʘʝʪ ʧʣʦʭʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʜʫʨʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʙʝʩʩʦʥʥʠʮʫ, 

ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ, ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ, ʩʦʩʫʜʠʩʪʳʝ ʨʝʘʢʮʠʠ, 

ʦʙʦʩʪʨʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʜʠʘʛʥʦʩʪʠʢʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʤʳ 

ʫʩʪʘʥʦʚʠʣʠ ʯʪʦ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʫ ʧʩʠʭʦʣʦʛʦʚ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʢʘʢ ʧʝʨʝʞʠʚʘʥʠʝ ʧʩʠʭʦʪʨʘʚʤʠʨʫʶʱʠʭ ʦʙʩʪʦʷʪʝʣʩɹʪʚ 

(57% ï ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʩʠʤʧʪʦʤ), ʥʝʘʜʝʢʚʘʪʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ 

(57% ï ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʩʠʤʧʪʦʤ), ʨʝʜʫʢʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ 

(ʩʣʦʞʠʚʰʠʡʩʷ ʩʠʤʧʪʦʤ 46%). ʅʘʠʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʫ ʠʩʧʳʪʫʝʤʳʭ ʷʚʣʷʶʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʩʦʙʦʡ 

(ʩʣʦʞʠʚʰʠʡʩʷ ʩʠʤʧʪʦʤ ï 3%) ʠ çʟʘʛʥʘʥʥʦʩʪʴ ʚ ʢʣʝʪʢʫè (ʩʣʦʞʠʚʰʠʡʩʷ ʩʠʤʧʪʦʤ ï 

18%). 

ɸʥʘʣʠʟ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʬʘʟ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʫ ʧʩʠʭʦʣʦʛʦʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʁʪ ʠʩʧʳʪʫʝʤʳʝ, ʫ ʢʦʪʦʨʳʭ ʧʦʣʥʦʩʪʴʶ ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʠ ʦʜʥʘ ʬʘʟʘ (45%), ʪʘʢʞʝ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʦʜʥʘ ʬʘʟʘ ʩʬʦʨʤʠʨʦ-

ʚʘʥʘ ʫ 30% ʧʩʠʭʦʣʦʛʦʚ, ʚʩʝ ʬʘʟʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʫ 11% ʠʩʧʳʪʫʝʤʳʭ, ʘ ʫ 14 % 

ʠʩʧʳʪʫʝʤʳʭ ʩʬʦʨʤʠʨʦʚʘʥʳ ʪʦʣʴʢʦ 2 ʬʘʟʳ. 

ɺʳʚʦʜʳ. ɺ ʨʝ ʟʫʣʴʪʘ ʪʝ ʜʠʘ ʛʥʦʩʪʠʢʠ ʚʳʨʘ ʞʝ ʥʥʦʩʪʠ ʵʤʦʮʠʦʥʘ ʣʴʥʦʛʦ 

ʚʳʛʦʨʘ ʥʠʷ ʧʦ ʤʝ ʪʦʜʠʢʝ  ɺ. ɹʦʡʢʦ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʬʘʟʘ ʨʝʟʠʩʪʝʥʮʠʠ, ʩʠʤʧʪʦʤʳ ʢʦʪʦʨʦʡ ʦʪʨʘʞʘʁʪ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʦʩʪʴ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʤʝʭʘʥʠʟʤʦʚ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʩʠʭʦʪʨʘʚʤʠʨʫʶʱʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ. ʊʘʢʞʝ ʚ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʫʚʠʜʝʣʠ, ʯʪʦ ʩʨʝʜʠ 

ʧʩʠʭʦʣʦʛʦʚ ʪʦʣʴʢʦ 21% ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʬʘʟʦʡ ʠʩʪʦʱʝʥʠʷ, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʚʳʩʦʢʦʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʩʪʨʝʩʩʫ. 
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ɺ ʭʦʜʝ  ʜʠʘ ʛʥʦʩʪʠʢʠ ʵʤʦʮʠʦʥʘ ʣʴʥʦʛʦ ʚʳʛʦʨʘ ʥʠʷ ʤʳ ʫʩʪʘ ʥʦʚʠʣʠ ʯʪʦ, 

ʥʘ ʠʙʦʣʝ ʝ  ʚʳʨʘ ʞʝ ʥʥʳʤʠ ʫ ʧʩʠʭʦʣʦʛʦʚ ʷʚʣʷʶʪʩʷ ʪʘ ʢʠʝ  ʩʠʤʧʪʦʤʳ ʵʤʦʮʠʦʥʘ ʣʴ-

ʥʦʛʦ ʚʳʛʦʨʘ ʥʠʷ ʢʘ ʢ ʧʝ ʨʝ ʞʠʚʘ ʥʠʝ  ʧʩʠʭʦʪʨʘ ʚʤʠʨʫʶʱʠʭ ʦʙʩʪʦʷʪʝ ʣʴʩʪʚ (57% ï 

ʩʬʦʨʤʠʨʦʚʘ ʚʰʠʡʩʷ ʩʠʤʧʪʦʤ), ʥʝ ʘ ʜʝ ʢʚʘ ʪʥʦʝ  ʵʤʦʮʠʦʥʘ ʣʴʥʦʝ  ʨʝ ʘ ʛʠʨʦʚʘ ʥʠʝ  

(57% ï ʩʬʦʨʤʠʨʦʚʘ ʚʰʠʡʩʷ ʩʠʤʧʪʦʤ), ʨʝ ʜʫʢʮʠʷ ʧʨʦʬʝ ʩʩʠʦʥʘ ʣʴʥʳʭ ʦʙʷʟʘ ʥ-

ʥʦʩʪʝ ʡ (ʩʣʦʞʠʚʰʠʡʩʷ ʩʠʤʧʪʦʤ ï 46%). ʅʘ ʠʤʝ ʥʝ ʝ  ʚʳʨʘ ʞʝ ʥʥʳʤʠ ʩʠʤʧʪʦʤʘ ʤʠ 

ʵʤʦʮʠʦʥʘ ʣʴʥʦʛʦ ʚʳʛʦʨʘ ʥʠʷ ʫ ʠʩʧʳʪʫʝ ʤʳʭ ʷʚʣʷʶʪʩʷ ʥʝ ʫʜʦʚʣʝ ʪʚʦʨʝ ʥʥʦʩʪʴ 

ʩʦʙʦʡ (ʩʣʦʞʠʚʰʠʡʩʷ ʩʠʤʧʪʦʤ ï 3%) ʠ "ʟʘ ʛʥʘ ʥʥʦʩʪʴ ʚ ʢʣʝ ʪʢʫ" (ʩʣʦʞʠʚʰʠʡʩʷ 

ʩʠʤʧʪʦʤ ï 18%). 
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Abstract:  the article presents data on the influence of Zircon, Epin, Ferovit and 

Siliplant on the growth, development and yield of medicinal marigolds in the Samara 

region. The effectiveness of growth regulators and micro-fertilizers depends on the 

climatic conditions of the growing season and has a beneficial effect on plant 

productivity. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʢʘʣʝʥʜʫʣʘ 

ʣʝʢʘʨʩʪʚʝʥʥʘʷ. 

Keywords: microfertilizers, growth regulators, ʩalendula officinalis. 
 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ 

ʨʘʩʪʝʥʠʷʤ ʠ ʧʨʠʤʝʥʝʥʠʶ ʚ ʤʝʜʠʮʠʥʝ ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʥʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʬʠʪʦʪʝʨʘʧʠʠʠ ʠ ʧʨʠʤʝʥʝʥʠʶ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʘʧʪʝʢʘʨʩʢʠʭ ʦʛʦʨʦʜʦʚ [1]. 

ʆʙʣʘʜʘʷ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʚʷʞʫʱʠʤ, çʢʨʦʚʦ-

ʦʯʠʩʪʠʪʝʣʴʥʳʤè ʠ ʫʩʧʦʢʘʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʥʠʞʘʪʴ 

ʜʘʚʣʝʥʠʝ, ʥʦʛʦʪʢʠ ʟʘʥʠʤʘʶʪ ʚʠʜʥʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺ ʮʚʝʪʦʯʥʳʭ ʢʦʨʟʠʥʢʘʭ ʩʦʜʝʨʞʘʪʩʷ ʢʘʨʦʪʠʥʦʠʜʳ ʠ ʬʣʘʚʦʥʦʠʜʳ. ɺ 

ʩʦʮʚʝʪʠʷʭ ʢʘʣʝʥʜʫʣʳ ʠʤʝʶʪʩʷ ʪʘʢʞʝ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʧʦʣʠʬʝʥʦʣʳ, ʩʤʦʣʳ (ʦʢʦʣʦ 

3,4 %), ʩʣʠʟʴ (2,5 %), ʘʟʦʪʩʦʜʝʨʞʘʱʠʝ ʩʣʠʟʠ (1,5 %), ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙ-

ʨʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʢʘʣʝʥʜʫʣʳ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ; 

- ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʩʳʨʴʷ (ʩʦʮʚʝʪʠʡ) ʠ ʩʝʤʷʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ. 

ʋʯʝʪʳ ʠ ʥʘʙʣʶʜʝʥʠʷ: 

1. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ; 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʡ; 

3. ʋʯʝʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʳʨʴʷ (ʩʦʮʚʝʪʠʡ) ʠ ʩʝʤʷʥ ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ: 

1. ʂʦʥʪʨʦʣʴ ï ʙʝʟ ʦʙʨʘʙʦʪʢʠ 

2. ʎʠʨʢʦʥ (0,3 ʤʣ/ʣ) ï ʦʧʨʳʩʢʠʚʘʥʠʝ ʚ ʬʘʟʫ ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ 

3. ʕʧʠʥ ï ʵʢʩʪʨʘ (0,3 ʤʣ/ʣ) ï ʦʧʨʳʩʢʠʚʘʥʠʝ ʚ ʬʘʟʫ ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ 

4. ʌʝʨʦʚʠʪ (1 ʤʣ/ʣ) ï ʦʧʨʳʩʢʠʚʘʥʠʝ ʚ ʬʘʟʫ ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ 

5. ʉʠʣʠʧʣʘʥʪ (2 ʤʣ/ʣ) ï ʦʧʨʳʩʢʠʚʘʥʠʝ ʚ ʬʘʟʫ ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ 

ɺʩʭʦʜʳ ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʚ 2018 ʛ. ʧʦʷʚʠʣʠʩʴ ʥʘ 12-ʡ ʜʝʥʴ, ʚ 

2019ʛ. ï ʥʘ 25-ʡ ʜʝʥʴ, ʙʫʪʦʥʠʟʘʮʠʷ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʝʟ 46 ʠ 39 ʜʝʥʴ ʧʦʩʣʝ 

ʚʩʭʦʜʦʚ, ʮʚʝʪʝʥʠʝ ï ʯʝʨʝʟ 53 ʠ 49-ʡ ʜʝʥʴ, ʩʦʟʨʝʚʘʥʠʝ ï ʯʝʨʝʟ 88 ʠ 92-ʡ ʜʝʥʴ. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ 2018 ʛ. ʩʦʩʪʘʚʠʣ 99 ʜʥʝʡ, ʚ 2019ʛ. ï 116 ʜʥʝʡ. 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʨʘʟʥʦʩʪʠ ʚ ʥʘʩʪʫʧʣʝʥʠʠ ʬʝʥʦʬʘʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 2018ʛ. ï ʟʘʩʫʰʣʠʚʳʡ, ʞʘʨʢʠʡ, ʧʦʵʪʦʤʫ ʧʨʦʭʦʞʜʝʥʠʝ 

ʨʘʩʪʝʥʠʷʤʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʟ ʙʦʣʝʝ ʫʩʢʦʨʝʥʥʦʝ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

2019 ʛ. ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʩʝʚ ʧʨʦʚʝʜʝʥ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʪʘʢ ʢʘʢ ʨʝʟʢʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʚʦ 2-ʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ çʧʦʩʧʝʚʘʥʠʶè ʠ 

ʧʨʦʛʨʝʚʘʥʠʶ ʧʦʯʚʳ, ʥʦ ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ 13 ʤʘʷ (ʨʘʟʥʠʮʘ ʩ 2018 ʛ. ʥʘ 4 ʜʥʷ). 
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ʀʶʣʴ 2019ʛ. ʙʳʣ ʭʦʣʦʜʥʳʡ ʠ ʜʦʞʜʣʠʚʳʡ, ʯʪʦ ʠ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʟʘʪʷʞʥʦʡ 

ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʠ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ. ɺ ʠʪʦʛʝ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʪʝʢʫʱʝʤ 

ʛʦʜʫ ʩʦʩʪʘʚʠʣ 116 ʜʥʝʡ, ʯʪʦ ʙʦʣʴʰʝ ʯʝʤ ʚ 2018 ʛʦʜʫ ʥʘ 17 ʜʥʝʡ. 

ɼʘʥʥʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʢʘʣʝʥ-

ʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ, 2018-2019ʛ.ʛ. 

ˉ 

ʧ/ʧ 
ɺʘʨʠʘʥʪ 

2018 2019 

ɻʫʩʪʦʪʘ 

ʰʪ./ʧ.ʤ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ɼʠʘʤʝʪʨ, ʤʤ ɻʫʩ-

ʪʦʪʘ, 

ʰʪ./ʧ.ʤ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝ- 

ʥʠʡ, ʩʤ 

ɼʠʘʤʝʪʨ 

ʩʦʮʚʝ-

ʪʠʡ, ʤʤ 
ʉʦʮʚʝ- 

ʪʠʡ 

ʂʦʨʟʠʥʦʢ ʩ 

ʩʝʤʝʥʘʤʠ 

1 ʂʦʥʪʨʦʣʴ 11,0 44,7 42,8 23,9 12,0 41 45,0 

2 
ʎʠʨʢʦʥ 

(0,3ʤʣ/ʣ) 
14,0+3,0 44,2-0,5 44,2+1,4 23,8-0,1 12,0 41 56,0+11,0 

3 

ʕʧʠʥ-

ʵʢʩʪʨʘ  

(0,3 ʤʣ/ʣ) 

12,3+1,3 43,2-1,5 44,2+1,4 23,9+0 12,0 43+2,0 60,0+15,0 

4 
ʌʝʨʦʚʠʪ 

(1ʤʣ/ʣ) 
10,7-0,3 48,0+3,3 44,8+2,0 24,2+0,3 13,0+1 43+2,0 55,0+10,0 

5 
ʉʠʣʠʧʣʘʥʪ 

(2ʤʣ/ʣ) 
11,3+0,3 43,3-1,4 42,9+0,1 23,3-0,6 12,0 40-1,0 59,0+14,0 

 

ɺ 2018 ʛʦʜʫ ʧʦ ʠʪʦʛʘʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʦʢʘʟʘʣʠʩʴ ʚ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʝʥʠʡ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʧʨʝʧʘʨʘʪʦʤ 

ʌʝʨʦʚʠʪ ʚ ʜʦʟʝ 1 ʤʣ/ʣ, ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 48 ʩʤ, ʯʪʦ ʚʳʰʝ, ʯʝʤ ʚ 

ʢʦʥʪʨʦʣʝ ʥʘ 3,3 ʩʤ; ʜʠʘʤʝʪʨ ʩʦʮʚʝʪʠʡ ʠ ʢʦʨʟʠʥʦʢ ʩ ʩʝʤʝʥʘʤʠ ʪʘʢʞʝ ʙʦʣʴʰʝ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 2 ʠ 0,3 ʤʤ. 

ɺ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 2019 ʛ. ʣʫʯʰʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʧʦ ʠʪʦʛʘʤ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʚʳʩʦʪʳ ʦʢʘʟʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʧʠʥ-

ʵʢʩʪʨʘ (0,3 ʤʣ/ʣ) ʠ ʌʝʨʦʚʠʪ (1ʤʣ/ʣ), ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 43ʩʤ, ʯʪʦ ʚʳʰʝ, 

ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ ʥʘ 2 ʩʤ, ʧʦ ʜʠʘʤʝʪʨʫ ʩʦʮʚʝʪʠʡ ï ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʦʪʤʝʯʝʥ ʧʨʠ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ ʕʧʠʥ-ʵʢʩʪʨʘ (0,3 ʤʣ/ʣ) 

-60 ʤʤ ʠ ʉʠʣʠʧʣʘʥʪ (2ʤʣ/ʣ) ï 59 ʤʤ, ʯʪʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 14-15 ʤʤ. 

ʋʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʧʦ ʩʳʨʴʶ (ʩʦʮʚʝʪʠʷʤ) ʠ ʩʝʤʝʥʘʤ ʢʘʣʝʥʜʫʣʳ ʚ 2018 

ʛʦʜʫ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʦʚ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ  

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʮʚʝʪʠʡ ʠ ʩʝʤʷʥ ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ, 2018-2019ʛʛ. 

ˉ 

ʧ/ʧ 
ɺʘʨʠʘʥʪ 

2018ʛ. 2019ʛ. 

ʩʳʨʴʝ ʩʝʤʝʥʘ ʩʳʨʴʝ ʩʝʤʝʥʘ 

1 ʂʦʥʪʨʦʣʴ 17,3 11,7 8,6 11,5 

2 ʎʠʨʢʦʥ 18,0+0,7 14,5+2,8 9,6+1,0 12,3+0,8 

3 ʕʧʠʥ-ʵʢʩʪʨʘ 17,2-0,1 11,1-0,6 12,2+3,6 14,4+2,9 

4 ʌʝʨʦʚʠʪ 23,3+6,0 10,3-1,4 10,9+2,3 14,0+2,5 

5 ʉʠʣʠʧʣʘʥʪ 19,5+2,2 13,8+2,1 9,8+1,2 14,5+3,0 
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ʋʨʦʞʘʡʥʦʩʪʴ ʩʳʨʴʷ (ʩʦʮʚʝʪʠʡ) ʢʘʣʝʥʜʫʣʳ ʚ 2019 ʛʦʜʫ ʥʘ ʦʧʳʪʘʭ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʦʚ ʦʢʘʟʘʣʘʩʴ ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʚ 2018ʛ. ʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʪʘʣʦ ʧʨʠʤʝʥʝʥʠʝ ʕʧʠʥ-ʵʢʩʪʨʘ ʚ ʜʦʟʝ 0,3 ʤʣ/ʣ ʚ ʬʘʟʫ 

ʙʫʪʦʥʠʟʘʮʠʠ (12,2 ʮ/ʛʘ), ʌʝʨʦʚʠʪ ʜʦʟʘ 1 ʤʣ/ʣ ʞʝ ʟʘʥʷʣ ʚʪʦʨʦʝ (10,9 ʮ/ʛʘ) ʤʝʩʪʦ. 

ʉʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʘʣʝʥʜʫʣʳ ʥʘ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʘʷ, ʦʥʘ ʚʳʰʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʥʘ 21,7-26,1%. 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 3 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʩʳʨʴʝʚʦʡ ʧʣʘʥʪʘʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ 2018 ʛʦʜʘ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʌʝʨʦʚʠʪʦʤ (23,3 ʮ/ʛʘ), ʯʪʦ ʥʘ 5 ʮ/ʛʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ, ʦʜʥʘʢʦ 

ʟʘʚʷʟʳʚʘʝʤʦʩʪʴ ʩʝʤʷʥ ʥʘ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʦʢʘʟʘʣʘʩʴ ʩʘʤʦʡ ʥʠʟʢʦʡ (10,3 ʮ/ʛʘ), ʯʪʦ 

ʤʝʥʴʰʝ ʥʘ 1,4 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. ʉʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚʳʩʦʢʘʷ (14,5 ʮ/ʛʘ), ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʦʡ ʨʘʩʪʝʥʠʡ 

ʎʠʨʢʦʥʦʤ, ʯʪʦ ʚʳʰʝ ʢʦʥʪʨʦʣʷ ʥʘ 2,8 ʮ/ʛʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʧʳʪʘʥʠʡ 2018 ʛ. ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ 

ʩʳʨʴʷ (ʩʦʮʚʝʪʠʡ) ʢʘʣʝʥʜʫʣʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʪʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʌʝʨʦʚʠʪʦʤ ʚ ʜʦʟʝ 1ʤʣ/ʣ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʎʠʨʢʦʥʦʤ ʚ ʜʦʟʝ 0,3 ʤʣ/ʣ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ 

ʨʘʩʪʚʦʨʘ 150 ʣ/ʛʘ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2019 ʛ. ʙʳʣ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʧʦʵʪʦʤʫ ʠ 

ʜʝʡʩʪʚʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ ʨʘʟʣʠʯʥʦ, ʥʦ ʣʫʯʰʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʥʘ ʧʦʩʝʚʘʭ ʢʘʣʝʥʜʫʣʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡʩʳʨʴʸ ʠ ʩʝʤʝʥʘ ʦʢʘʟʘʣʠʩʴ 

ʚʘʨʠʘʥʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʧʠʥ-ʵʢʩʪʨʘ (12,2 ʠ 14,4 ʮ/ʛʘ), ʌʝʨʦʚʠʪʘ (10,9 ʠ 14,0 

ʮ/ʛʘ) ʠ ʉʠʣʠʧʣʘʥʪʘ (9,8 ʠ 14,5 ʮ/ʛʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ 

ʟʘʚʠʩʝʣʘ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. 
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LANDSCAPING PROJECT FOR THE TERRITORY  

OF THE PERSONAL PLOT 
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʦʟʝʣʝʥʝʥʠʷ ʧʨʠʫʩʘʜʝʙʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʩʦʟʜʘʶʱʠʡ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʧʨʘʢʪʠʯʝʩʢʠʤ ʠ ʵʩʪʝʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

Abstract:  the article presents a gardening project for a personal plot that 

creates a comfortable environment for human life in terms of environmental, practical 

and aesthetic indicators. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ, ʦʟʝʣʝʥʝʥʠʝ, ʧʨʦʝʢʪ. 

Keywords: landscape design, gardening, project. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʶʪ ʯʘʩʪʥʳʝ ʜʦʤʘ ʩ 

ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʤʠ ʠ ʦʟʝʣʝʥʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ʏʝʣʦʚʝʢ ʥʝ ʪʦʣʴʢʦ ʩʪʨʝʤʠʪʩʷ 

ʫʝʜʠʥʠʪʴʩʷ ʦʪ ʩʫʝʪʳ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ, ʥʦ ʠ ʩʪʘʨʘʝʪʩʷ ʫʢʨʘʩʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʚʦʢʨʫʛ ʩʝʙʷ, ʚʢʣʶʯʘʷ ʧʨʠʫʩʘʜʝʙʥʳʡ ʫʯʘʩʪʦʢ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʦʟʝʣʝʥʝʥʠʷ ʦʙʲʝʢʪʘ, ʩ ʫʯʝʪʦʤ ʥʦʨʤ ʠ 

ʧʨʘʚʠʣ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʮʝʣʴʶ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ: ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʲʝʢʪʘ; -ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʦʟʝʣʝʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʫʯʝʪʦʤ 

ʠʤʝʶʱʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ; ʧʦʜʦʙʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʩʘʜʦʚʳʭ 

ʨʘʩʪʝʥʠʡ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʨʦʩʪʘ ʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʙʨʘʥʥʦʤʫ ʩʪʠʣʶ ʦʟʝʣʝʥʝʥʠʷ. 

ʆʙʲʝʢʪʦʤ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʧʨʠʫʩʘʜʝʙʥʳʡ ʫʯʘʩʪʦʢ, ʥʘʭʦʜ-̫

ʱʠʡʩʷ ʚ ʛ. ʉʘʤʘʨʘ. ʋʯʘʩʪʦʢ ʠʤʝʝʪ ʦʙʱʫʶ ʧʣʦʱʘʜʴ 1050ʤ
2
. ʊʝʨʨʠʪʦʨʠʷ ʦʙʲʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʦʩʚʦʝʥʥʦʡ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʦʩʪʨʦʡʢʠ: 

- ɾʠʣʦʡ ʜʦʤ, ʟʘʥʠʤʘʶʱʠʡ ʧʣʦʱʘʜʴ 90ʤ
2
; 

- ɻʘʨʘʞ, ʢʠʨʧʠʯʥʳʡ, ʧʣʦʱʘʜʴʶ 44ʤ
2
. 

ʋʯʘʩʪʦʢ ʨʘʟʤʝʱʝʥ ʥʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ, ʥʘ ʭʦʨʦʰʦ ʦʩʚʝʱʝʥʥʦʤ, ʧʨʦʚʝʪʨʠ-

ʚʘʝʤʦʤ ʤʝʩʪʝ. ʋʯʘʩʪʦʢ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. ʆʩʥʦʚʥʳʝ 

ʧʦʩʪʨʦʡʢʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʫʯʘʩʪʢʘ. ʇʨʝʠʤʫʱʝʩʪ-

ʚʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʝ. 

ʈʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ ʚʳʨʦʚʥʝʥʥʳʡ, ʩʢʣʦʥʦʚ, ʚʧʘʜʠʥ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʪʘʢʞʝ 

ʥʘ ʫʯʘʩʪʢʝ ʥʝʪ ʤʝʩʪ ʟʘʩʪʦʷ ʚʦʜ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ 4ʤ. 

ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ, 

ʢʘʪʝʛʦʨʠʠ ʠ ʪʠʧʘ ʥʘʩʘʞʜʝʥʠʡ, ʚʦʟʨʘʩʪʘ ʨʘʩʪʝʥʠʡ, ʜʠʘʤʝʪʨʘ (ʜʣʷ ʜʝʨʝʚʴʝʚ), 
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ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʝʡ ʛʘʟʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʮʚʝʪʥʠʢʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʫʯʘʩʪʢʘ ʢʫʣʪɹʫʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʝ ʧʨʦʠʟʨʘʩʪʘʣʦ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʫʯʘʩʪʢʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ (ʢʫʨʠʥʦʝ ʧʨʦʩʦ, 

ʚʴʶʥʦʢ ʧʦʣʝʚʦʡ, ʤʘʨʴ ʙʝʣʘʷ, ʛʦʨʝӢʮ ʧʪʠӢʯʠʡ). 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ, ʧʦʯʚʝʥʥʦʤ ʠ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ 

ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʚʪʦʜʦʨʦʛ, 

ʧʨʦʤʳʰʣʝʥʥʳʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʵʪʦʤʫ ʭʦʨʦʰʦ ʠʟʦʣʠ-

ʨʦʚʘʥ ʦʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʇʣʦʱʘʜʴ, ʦʪʚʦʜʠʤʘʷ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ. ʩʦʩʪʘʚʣʷʝʪ 916ʤ
2
. 

ʉʪʠʣʝʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʦʬʦʨʤʣʝʥʠʝ ʫʯʘʩʪʢʘ ʩʤʝʰʘʥʥʳʡ ʩʪʠʣʴ, ʨʝʞʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ï ʚʩʝʩʝʟʦʥʥʳʡ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʦʟʝʣʝʥʝʥʠʷ ʯʘʩʪʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣ ʚʳʙʨʘʥ 

ʩʤʝh ʘʥʥʳʡ ʩʪʠʣʴ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: ʞʠʚʳʝ ʠʟʛʦʨʦʜʠ, 

ʢʣʫʤʙʳ, ʛʨʫʧʧʦʚʳʝ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ɺʘʞʥʳʤ ʵʪʘʧʦʤ 

ʦʟʝʣʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʫʯʘʩʪʢʘ. ʀʩʭʦʜʷ ʠʟ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ 

ʜʦʤʘ, ʫʯʘʩʪʦʢ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʧʘʨʘʜʥʫʶ ʟʦʥʫ, 

ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʦʪ ʚʭʦʜʘ ʚʦ ʜʚʦʨ ʠ ʜʦ ʬʘʩʘʜʘ ʜʦʤʘ, ʠ ʦʩʪʘʣʴʥʫʶ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʣʘʥʠʨʫʶʪʩʷ ʤʝʩʪʦ ʜʣʷ ʦʪʜʳʭʘ, ʦʛʦʨʦʜ ʠ ʪ.ʜ. 

ʅʘ ʫʯʘʩʪʢʝ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʧʦʜ ʦʟʝʣʝʥʝʥʠʝ, ʜʝʣʠʪʩʷ ʥʘ: 

ʧʘʨʘʜʥʫʶ ʟʦʥʫ, ʟʦʥʫ ʦʪʜʳʭʘ (ʙʝʩʝʜʢʘ), ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ, ʞʠʣʫʶ ʟʦʥʫ (ʞʠʣʦʡ 

ʜʦʤ), ʦʛʦʨʦʜ. 

ɿʘʢʘʟʯʠʢʫ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʨʦʝʢʪ ʦʟʝʣʝʥʝʥʠʷ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ ʚ 

ʩʤʝʰʘʥʥʦʤ ʩʪʠʣʝ (ʨʠʩ.1). 

ɻʣʘʚʥʘʷ ʠʜʝʷ ʧʨʦʝʢʪʘ ʚ ʩʤʝʰʘʥʥʦʤ ʩʪʠʣʝ, ʛʘʨʤʦʥʠʯʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʫʭʦʜʘ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʦʟʝʣʝʥʝʥʠʷ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ 

1 ï ɾʠʣʦʡ ʜʦʤ; 2 ï ɻʘʨʘʞ; 3 ï ɹʘʥʷ; 4 ï ɹʝʩʝʜʢʘ; 5 ï ʊʫʷ ʟʘʧʘʜʥʘʷ;  

6 ï ɽʣʴ ʛʦʣʫʙʘʷ; 7 ï ɺʠʥʦʛʨʘʜ; 8 ï ʆʛʦʨʦʜ; 9 ï ʂʣʫʤʙʘ; 10 ï ʎʚʝʪʥʠʢ; 11 ï ɻʘʟʦʥ; 

12 ï ɻʨʫʧʧʘ ʢʫʩʪʘʨʥʠʢʦʚ; 13 ï ʂʨʳʞʦʚʥʠʢ; 14 ï ʉʤʦʨʦʜʠʥʘ ʯʸʨʥʘʷ. 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʝʢʪ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ ʨʘʟʨʘʙʦʪʘʥ ʠ ʦʢʦʥʯʝʥ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ, ʥʘʯʠʥʘʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʠ. 

ʕʪʘʧ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʫʯʘʩʪʢʘ ʣʫʯʰʝ ʥʘʯʠʥʘʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʟʘʢʦʥʯʝʥʳ ʫʢʣʘʜʢʠ ʜʦʨʦʞʝʢ, ʚʦʟʚʝʜʝʥʠʝ ʙʝʩʝʜʦʢ ʠ ʩʦʟʜʘʥʠʝ ʚʦʜʦʝʤʦʚ. 

ʉʘʜʦʚʦʝ ʦʩʚʝʱʝʥʠʝ ʪʘʢʞʝ ʫʩʪʨʘʠʚʘʝʪʩʷ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʩʘʜʦʯʥʳʭ ʨʘʙʦʪ. 

ʉʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʵʪʠʭ ʧʨʘʚʠʣ ʠʩʢʣʶʯʠʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʩʘʜʢʠ ʨʘʩʪʝʥʠʡ ʩ 

ʦʜʥʦʛʦ ʤʝʩʪʘ ʚ ʜʨʫʛʦʝ. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʟʝʣʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʷʚʣʷʶʪʩʷ: ʛʘʟʦʥ, 

ʢʣʫʤʙʳ, ʟʦʥʘ ʦʪʜʳʭʘ, ʮʚʝʪʦʯʥʘʷ ʛʨʫʧʧʘ ʠ ʞʠʚʘʷ ʠʟʛʦʨʦʜʴ. 

ʇʘʨʘʜʥʘʷ ʟʦʥʘ ʦʬʦʨʤʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦ ʢʨʘʷʤ ʜʦʨʦʞʢʠ 

ʚʳʩʘʞʝʥʳ ʧʝʪʫʥʴʠ ʙʝʣʳʝ, ʚ ʮʝʥʪʨʝ ʧʘʨʘʜʥʦʡ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥ ʮʚʝʪʥʠʢ ʩ 

ʣʠʣʝʡʥʠʢʘʤʠ, ʘʩʪʨʘʤʠ, ʭʨʠʟʘʥʪʝʤʘʤʠ ʠ ʛʝʦʨʛʠʥʘʤʠ. ʊʘʢʦʡ ʥʘʙʦʨ ʨʘʩʪʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʧʦʩʪʦʷʥʥʦ ʮʚʝʪʫʱʫʶ ʢʣʫʤʙʫ. 

ʋ ʛʘʨʘʞʘ ʩʦʭʨʘʥʝʥʘ ʧʦʩʘʞʝʥʥʘʷ ʨʘʥʝʝ ʪʫʷ ʟʘʧʘʜʥʘʷ. ɿʘʙʦʨ ʥʘʧʨʦʪʠʚ 

ʧʘʨʘʜʥʦʡ ʟʦʥʳ ʩʢʨʳʪ ʧʦʩʘʜʢʘʤʠ ʜʝʚʠʯʴʝʛʦ ʚʠʥʦʛʨʘʜʘ. 

ɺ ʧʨʦʝʢʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʦʟʜʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʢʣʫʤʙ. ʈʘʩʪʝʥʠʷ ʚ ʥʠʭ 

ʧʦʜʦʙʨʘʥʳ ʩ ʫʯʝʪʦʤ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ ʩ ʨʘʥʥʝʡ ʚʝʩʥʳ ʠ ʜʦ ʦʩʝʥʠ. 

ɼʣʷ ʦʟʝʣʝʥʝʥʠʷ ʫʯʘʩʪʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʭʚʦʡʥʳʝ ʜʝʨʝʚʴʷ. ɼʝʨʝʚʴʷ ʜʣʷ 

ʧʦʩʘʜʢʠ ʧʦʜʙʠʨʘʣʠʩʴ ʧʦ ʧʨʠʥʮʠʧʫ ʦʢʨʘʩʘ ʭʚʦʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʭʚʦʡʥʳʝ ʨʘʩʪʝʥʠʷ ʛʦʣʫʙʦʛʦ ʠ ʟʝʣʝʥʦʛʦ ʦʢʨʘʩʘ ʭʚʦʠ, ʵʪʦ: ʪʫʷ ʟʘʧʘʜʥʘʷ, 

ʤʦʞʞʝʚʝʣʴʥʠʢ ʢʘʟʘʮʢʠʡ ʠ ʝʣʴ ʛʦʣʫʙʘʷ. ʅʘ ʪʨʝʫʛʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʛʘʟʦʥʘ ʨʘʟʤʝʱʝʥʘ ʭʚʦʡʥʘʷ ʛʨʫʧʧʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʛʦʣʫʙʦʡ ʝʣʠ, ʠʤʝʶʱʝʡ 

ʧʨʘʚʠʣʴʥʫʶ ʧʠʨʘʤʠʜʘʣʴʥʫʶ ʬʦʨʤʫ. ɽʣʴ ʦʢʨʫʞʝʥʘ ʢʘʟʘʮʢʠʤʠ ʤʦʞʞʝʚʝʣʴ-

ʥʠʢʘʤʠ. 

ʅʘ ʫʯʘʩʪʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʛʦʨʦʜ, ʦʪʜʝʣʝʥʥʳʡ ʦʪ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʦʩʘʜʦʢ 

ʞʠʚʦʡ ʠʟʛʦʨʦʜʴʶ ʠʟ ʙʦʨʜʶʨʥʳʭ ʨʦʟ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʧʨʠʫʩʘʜʝʙʥʦʛʦ ʫʯʘʩʪʢʘ 

ʚ ʛ. ʉʘʤʘʨʘ ʫʜʘʣʦʩʴ ʜʦʩʪʠʛʥʫʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ɺʩʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ 

ʧʨʦʝʢʪʝ ʨʘʩʪʝʥʠʷ ʧʦʜʦʙʨʘʥʳ ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʨʦʩʪʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʳʙʨʘʥʥʦʤʫ ʩʪʠʣʶ ʦʟʝʣʝʥʝʥʠʷ. 
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ɺ ʆɿɽʃɽʅɽʅʀʀ ʄʅʆɻʆʂɺɸʈʊʀʈʅʆɻʆ ɼʆʄɸ 

GROUP PLANTING IN LANDSCAPING AN APARTMENT BUILDING  

 

ɸʥʥʦʪʘʮʠʷ: ʞʠʣʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ 

ʯʝʣʦʚʝʢʘ, ʝʩʣʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʥʝ ʙʣʘʛʦʫʩʪʨʦʝʥʘ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʦʝʢʪ ʦʟʝʣʝʥʝʥʠʷ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʵʩʪʝʪʠʢʠ ʠ ʢʦʤʬʦʨʪʘ; ʧʦʜʦʙʨʘʥʳ ʜʝʢʦʨʘʪʠʚʥʳʝ 

ʨʘʩʪʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

Abstract:  living space cannot be considered comfortable for a person if the 

environment is not comfortable. The article presents a project of landscaping the 

adjacent territory of an apartment building from the point of view of functionality, 

aesthetics and comfort; ornamental plants were selected corresponding to agro-

climatic conditions. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ, ʦʟʝʣʝʥʝʥʠʝ, ʧʨʦʝʢʪ. 

Keywords: landscape design, gardening, project. 

 

ɻʨʫʧʧʦʚʘʷ ʧʦʩʘʜʢʘ ï ʧʦʩʘʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʨʘʩʪʝʥʠʡ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɽʩʣʠ ʨʘʩʪʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʤʫ ʚʠʜʫ, ʵʪʦ ʧʨʦʩʪʘʷ 

ʛʨʫʧʧʦʚʘʷ ʧʦʩʘʜʢʘ; ʝʩʣʠ ʢ ʨʘʟʥʳʤ ï ʩʤʝʰʘʥʥʘʷ [4]. 

ʅʘ ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ ʟʝʤʣʠ ʭʦʨʦʰʦ ʩʦʯʝʪʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʜʝʢʦʨʘʪʠʚʥʳʝ 

ʢʫʩʪʘʨʥʠʢʠ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʧʨʠ ʵʪʦʤ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, 

ʚʥʝʰʥʠʡ ʚʠʜ ʨʘʩʪʝʥʠʡ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʵʣʝʤʝʥʪʦʚ ʛʨʫʧʧʳ ʙʳʚʘʶʪ: ʤʘʣʳʝ (2-3 

ʨʘʩʪʝʥʠʷ), ʩʨʝʜʥʠʝ (4-7) ʠ ʙʦʣʴʰʠʝ (ʜʦ 10-12 ʨʘʩʪʝʥʠʡ). ɺʥʝʰʥʠʡ ʦʙʣʠʢ ʠ 

ʢʦʤʧʦʟʠʮʠʷ ʛʨʫʧʧ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʪʨʫʢʪʫʨʦʡ (ʢʦʤʧʘʢʪʥʘʷ, ʨʳʭʣʘʷ, 

ʩʢʚʦʟʠʩʪʘʷ), ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʠʣʠ ʤʷʛʢʦʩʪʴʶ ʩʠʣʫʵʪʘ, ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʠʣʠ 

ʥʶʘʥʩʥʦʩʪʴʶ ʮʚʝʪʦʚʳʭ ʩʦʯʝʪʘʥʠʡ, ʩʪʘʪʠʯʥʦʩʪʴʶ ʠʣʠ ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʬʦʨʤ [1]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʦʟʝʣʝʥʝʥʠʷ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʫʧʧʦʚʳʭ ʧʦʩʘʜʦʢ. ʆʙʲʝʢʪ ï 

ʛ. ʉʘʤʘʨʘ, ʫʣ. ʊʦʚʘʨʥʘʷ, ʧʨʠʜʦʤʦʚʘʷ ʪʝʨʨʠʪʦʨʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ. 

ʆʩʥʦʚʦʡ ʠʜʝʠ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʚ ʧʘʣʠʩʘʜʥʠʢʘʭ, 

ʷʚʣ̫ʝʪʩʷ ʦʙʨʘʟ ʢʦʩʤʦʩʘ. ɽʜʠʥʩʪʚʦ ʬʦʨʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʩʪʝʥʠʡ 

ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʢʦʤʧʦʟʠʮʠʶ ʥʝʨʘʟʨʳʚʥʦʡ. ʉʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ 

ʟʚʝʟʜʳ ʫʧʘʣʠ ʩ ʥʝʙʘ ʠʣʠ ʪʳ ʩʪʦʠʰʴ ʥʘ ʧʦʨʦʛʝ ʦʪʢʨʳʪʠʷ ʥʦʚʦʡ ʛʘʣʘʢʪʠʢʠ (ʨʠʩ.1) 
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ʈʠʩʫʥʦʢ 1 ï ɻʨʫʧʧʦʚʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ 

 

ɺʦʟʣʝ ʧʝʨʚʦʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʜʲʝʟʜʦʚ ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʜʦʤʘ ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʟʨʘʙʦʪʘʪʴ ʫʛʣʦʚʫʶ ʛʨʫʧʧʫ, ʪʘʢ ʢʘʢ ʦʥʘ ʣʫʯʰʝ ʚʩʝʛʦ ʩʢʨʦʝʪ 

ʚʠʜʠʤʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʜʝʪ ʙʦʣʝʝ ʫʤʝʩʪʥʳʤ. 

ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʠ ʩʦʩʪʦʠʪ ʢʘʢ ʠʟ ʭʚʦʡʥʳʭ (ʪʫʷ ʟʘʧʘʜʥʘʷ 

çHolmstrupè, ʤʦʞʞʝʚʝʣʴʥʠʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ çBlue chipè, ʤʦʞʞʝʚʝʣʴʥʠʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ "Prince of Wales"), ʪʘʢ ʠ ʣʠʩʪʚʝʥʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ (ʧʷʪʠʣʠʩʪʥʠʢ 

ʢʫʩʪʘʨʥʠʢʦʚʳʡ çPrincessè) (ʨʠʩ.2). 
 

 
ʈʠʩʫʥʦʢ 2 ï ʇʣʘʥ ʫʛʣʦʚʦʡ ʛʨʫʧʧʳ 1 ï ʪʫʷ ʟʘʧʘʜʥʘʷ çHolmstrupè;  

2 ï ʤʦʞʞʝʚʝʣʴʥʠʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ çBlue chipè;  

3 ï ʤʦʞʞʝʚʝʣʴʥʠʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ çPrince of Walesè;  

4 ï ʧʷʪʠʣʠʩʪʥʠʢ ʢʫʩʪʘʨʥʠʢʦʚʳʡ çPrincessè 

 

ʍʚʦʷ ʪʫʠ ʟʘʧʘʜʥʦʡ ʪʝʤʥʦ-ʟʝʣʝʥʘʷ, ʩʦʭʨʘʥʷʝʪ ʩʚʦʡ ʮʚʝʪ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. 

ʍʦʨʦʰʦ ʩʪʨʠʞʝʪʩʷ ʠ ʧʝʨʝʥʦʩʠʪ ʛʦʨʦʜʩʢʠʝ ʫʩʣʦʚʠʷ [29]. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ 

ʪʫʠ ʟʘʧʘʜʥʦʡ çHolmstrupè, ʢʦʪʦʨʦʡ ʦʥʘ ʜʦʩʪʠʛʘʝʪ, 3-4 ʤ, ʧʦʵʪʦʤʫ ʦʥʘ ʧʦʤʝʱʝʥʘ 

ʥʘ ʟʘʜʥʝʤ ʧʣʘʥʝ ʢʦʤʧʦʟʠʮʠʠ, ʘ ʥʘ ʧʝʨʠʬʝʨʠʠ ʥʠʟʢʦʨʦʩʣʳʝ ʢʫʩʪʘʨʥʠʢʠ. 

ʄʦʞʞʝʚʝʣʴʥʠʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ çBlue chipè ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʚʳʩʦʢʠʤ 

ʢʫʩʪʘʨʥʠʢʘʤ, ʨʘʩʪʫʱʠʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʰʠʨʴ ʦʥ ʨʘʟʨʘʩʪʝʪʩʷ ʥʝ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 1-1,2 ʤ ʚ ʜʠʘʤʝʪʨʝ. ɸ ʝʛʦ ʚʳʩʦʪʘ ʚʦʦʙʱʝ ʥʝʚʝʣʠʢʘ ï ʦʢʦʣʦ 30-40 ʩʤ. 

ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ï 2 ʰʪ. ʥʘ ʤĮ. ɼʘʥʥʳʡ ʩʦʨʪ ʮʝʥʠʪʩʷ ʟʘ ʢʨʘʩʦʪʫ ʤʦʭʥʘʪʳʭ 

ʚʝʪʚʝʡ. ʃʝʪʦʤ ʦʥʠ ʦʢʨʘʰʝʥʳ ʚ ʟʝʣʝʥʦʚʘʪʦ-ʛʦʣʫʙʦʡ ʮʚʝʪ ʩ ʣʝʛʢʠʤ ʩʝʨʳʤ 

ʦʪʪʝʥʢʦʤ, ʘ ʙʣʠʞʝ ʢ ʦʩʝʥʠ ʤʝʥʷʶʪ ʩʚʦʡ ʮʚʝʪ ʥʘ ʙʦʨʜʦʚʦ-ʩʠʨʝʥʝʚʳʝ ʪʦʥʘ. ɽʛʦ 

ʩʪʝʙʣʠ ʩʠʣʴʥʦ ʨʘʩʧʫʰʝʥʥʳʝ, ʛʫʩʪʳʝ, ʩʦʙʨʘʥʥʳʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ, ʧʳʰʥʳʡ 

ʢʫʩʪ, ʧʨʠʧʦʜʥʷʪʳʡ ʥʘʜ ʟʝʤʣʝʡ, ʨʘʩʪʫʱʠʡ ʚʜʦʣʴ ʧʦʯʚʳ. ɺʝʪʢʠ ʩʧʣʦʰʴ ʧʦʢʨʳʪʳ 

ʛʫʩʪʦʨʘʩʧʦʣʦʞʝʥʥʦʡ ʟʝʣʝʥʦʡ ʭʚʦʝʡ ʩ ʩʠʥʝʚʘʪʳʤ ʦʪʪʝʥʢʦʤ [2]. 
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ʄʦʞʞʝʚʝʣʴʥʠʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ çPrince of Walesɺʳʩʦʪʦʡè ï ʢʫʩʪʘʨʥʠʢ 

ʚʳʩʦʪʦʡ 0,3 ʤ, ʜʠʘʤʝʪʨ ʢʨʦʥʳ 2,5 ʤ. ʌʦʨʤʘ ʩʪʝʣʶʱʘʷʩʷ, ʜʝʢʦʨʘʪʠʚʥʘʷ. ʂʦʨʘ 

ʩʝʨʦ-ʙʫʨʘʷ. ʍʚʦʷ ʯʝʰʫʡʯʘʪʘʷ, ʛʫʩʪʘʷ, ʛʦʣʫʙʘʷ, ʟʠʤʦʡ ʨʳʞʝʚʘʪʘʷ. ʈʘʩʪʝʪ 

ʤʝʜʣʝʥʥʦ. ɼʦʣʛʦʚʝʯʝʥ. ʉʚʝʪʦʣʶʙʠʚ, ʥʦ ʚʳʥʦʩʠʪ ʥʝʙʦʣʴʰʦʝ ʟʘʪʝʥʝʥʠʝ. ʇʨʝʜʧʦ-

ʯʠʪʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʣʘʞʥʳʝ, ʩʫʧʝʩʯʘʥʳʝ ʧʦʯʚʳ, ʄʦʨʦʟʦʩʪʦʝʢ [5]. 

ɺʳʩʦʪʘ ʧʷʪʠʣʠʩʪʥʠʢʘ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ 0,8 ʤ, ʜʠʘʤʝʪʨ ʢʨʦʥʳ 1,2 ʤ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 20-30 ʣʝʪ. ʂʨʦʥʘ ʧʦʜʫʰʢʦʚʠʜʥʘʷ, ʛʫʩʪʘʷ. ʃʠʩʪʴʷ 

ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʳʝ, ʦʩʝʥʴʶ ʞʝʣʪʳʝ. ʎʚʝʪʝʥʠʝ ʚ ʤʘʝ-ʦʢʪʷʙʨʝ, ʮʚʝʪʢʠ ʨʦʟʦʚʳʝ. 

ʇʷʪʠʣʠʩʪʥʠʢ ʢʫʩʪʘʨʥʠʢʦʚʳʡ çʇʨʠʥʮʝʩʩè ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʣʦʜʦʨʦʜʥʳʝ ʣʝʛʢʠʝ 

ʧʦʯʚʳ, ʩʚʝʪʦʣʶʙʠʚ, ʥʦ ʧʝʨʝʥʦʩʠʪ ʣʝʛʢʦʝ ʟʘʪʝʥʝʥʠʝ, ʤʦʨʦʟʦʩʪʦʝʢ. 

ɻʨʫʧʧʦʚʘʷ ʧʦʩʘʜʢʘ ʤʝʞʜʫ 1 ʠ 2, ʘ ʪʘʢʞʝ 3 ʠ 4 ʧʦʜʲʝʟʜʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʤʘʣʫʶ ʩʤʝʰʘʥʥʫʶ ʛʨʫʧʧʫ, ʪʘʢ ʢʘʢ ʚ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʝ ʙʦʣʝʝ ʪʨʝʭ 

ʢʫʩʪʘʨʥʠʢʦʚ ʜʚʫʭ ʚʠʜʦʚ (ʨʠʩ.3). 
 

 
ʈʠʩ.3 ʇʣʘʥ ʤʘʣʦʡ ʛʨʫʧʧʳ 1 ï ʪʫʷ ʟʘʧʘʜʥʘʷ çHolmstrupè;  

2 ï ʤʦʞʞʝʚʝʣʴʥʠʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ çBlue chipè 
 

ʉʘʤʠ ʧʦ ʩʝʙʝ ʨʘʩʪʝʥʠʷ ʥʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʨʦʩʪʦʤ ʠ ʧʦʵʪʦʤʫ ʥʝ ʜʘʶʪ 

ʙʦʣʴʰʦʡ ʪʝʥʠ, ʢ ʪʦʤʫ ʞʝ ʢʦʤʧʘʢʪʥʳʝ ʢʨʦʥʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʟʘʛʨʦʤʦʟʜʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʎʝʥʪʨʘʣʴʥʘʷ ʛʨʫʧʧʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ 2 ʠ 3 ʧʦʜʲʝʟʜʘʤʠ, ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʮʝʥʪʨʦʤ ʢʦʤʧʦʟʠʮʠʠ, ʥʦ ʠ ʩʣʦʚʥʦ ʷʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʪʨ ʪʝʤʘʪʠʯʝʩʢʦʡ 

çʚʩʝʣʝʥʥʦʡè. 

ʊʫʷ ʟʘʧʘʜʥʘʷ çHolmstrupè, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʩʝʨʝʜʠʥʝ ʛʨʫʧʧʳ, ʩʣʦʚʥʦ 

ʮʝʥʪʨ ʧʨʠʪʷʞʝʥʠʷ ʧʷʪʠʣʠʩʪʥʠʢʘ (ʣʘʧʯʘʪʢʠ) ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ 

ʚʦʢʨʫʛ ʥʝʝ, ʘ ʜʝʢʦʨʘʪʠʚʥʘʷ ʦʪʩʳʧʢʘ ï ʩʚʦʝʦʙʨʘʟʥʦʝ ʢʦʩʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʠ ʢʘʞʝʪʩʷ, ʯʪʦ ʚʩʷ ʵʪʘ ʢʦʤʧʦʟʠʮʠʷ ʚʦʪ-ʚʦʪ ʥʘʯʥʝʪ ʩʚʦʝ ʜʚʠʞʝʥʠʝ (ʨʠʩ.4). 
 

 
ʈʠʩ. 4 ʇʣʘʥ ʮʝʥʪʨʘʣʴʥʦʡ ʛʨʫʧʧʳ 1 ï ʊʫʷ ʟʘʧʘʜʥʘʷ çHolmstrupè;  

2 ï ʧʷʪʠʣʠʩʪʥʠʢ (ʣʘʧʯʘʪʢʘ) ʢʫʩʪʘʨʥʠʢʦʚʳʡ çPrincessè 
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ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʨʫʧʧ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʚʘʣʦʩʴ ʭʚʦʡʥʳʤ ʨʘʩʪʝʥʠʷʤ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʦʡ ʢʨʦʥʳ, ʥʦ ʫ ʥʠʭ ʪʘʢʞʝ 

ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʩʝʥʥʝʛʦ ʣʠʩʪʦʧʘʜʘ, ʢ ʪʦʤʫ ʞʝ ʦʥʠ ʚʳʜʝʣʷʶʪ ʬʠʪʦʥʮʠʜʳ, ʯʪʦ 

ʠʛʨʘʝʪ ʥʝ ʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʯʠʱʝʥʠʠ ʚʦʟʜʫʭʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʦʟʝʣʝʥʝʥʠʷ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʵʩʪʝʪʠʢʠ ʠ ʢʦʤʬʦʨʪʘ; ʧʦʜʦʙʨʘʥʳ ʜʝʢʦʨʘʪʠʚʥʳʝ 

ʨʘʩʪʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 
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ʅɸ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʐʀʇʆɺʅʀʂɸ 

INFLUENCE OF GROWTH REGULATORS AND MICROFERTILIZERS 

ON THE PRODUCTIVITY OF ROSE HIPS  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʎʠʨʢʦʥʘ, ʕʧʠʥʘ-

ʵʢʩʪʨʘ, ʠ ʉʠʣʠʧʣʘʥʪʘ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʰʠʧʦʚʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʰʠʧʦʚʥʠʢʘ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʕʧʠʥ-ʵʢʩʪʨʘ, 

ʎʠʨʢʦʥ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʉʠʣʠʧʣʘʥʪ ʩ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʤ ʌʠʪʦʚʝʨʤ. 

Abstract:  the article presents data on the influence of Zircon, Epin-extra, and 

Siliplant on the yield of wild rose in the Samara region. The results obtained indicate 

the promise of complex treatment of plants, rose hips, growth regulator Epin-extra, 

Zir-Kon, and Siliplant micronutrient fertilizer with Fitoverm bioinsecticide. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ, ʨʝʛʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʰʠʧʦʚʥʠʢ. 

Keywords: microfertilizers, growth regulators, rose hip. 

 

ʐʠʧʦʚʥʠʢ (Rosa L.) ï ʤʥʦʛʦʣʝʪʥʠʡ ʢʫʩʪʘʨʥʠʢ ʩʝʤʝʡʩʪʚʘ ʨʦʟʦʮʚʝʪʥʳʭ ï 

Rosaceae. ʅʘʠʙʦʣʝʝ ʮʝʥʥʘ ʤʷʢʦʪʴ ʧʣʦʜʦʚ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ. ɺ ʥʝʡ ʩʦʜʝʨʞʠʪʩʷ 8-

11% ʩʘʭʘʨʦʚ, 0,7-2,6% ʢʠʩʣʦʪ, 1,8-2,8% ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ, 0,1-4,7% 

ʜʫʙʠʣʴʥʳʭ ʠ ʢʨʘʩʷʱʠʭ ʚʝʱʝʩʪʚ. ʉʚʝʞʠʝ ʧʣʦʜʳ ʰʠʧʦʚʥʠʢʘ ʩʦʜʝʨʞʘʪ 4000 ʤʛ% 

ʚʠʪʘʤʠʥʘ ʉ, ʜʦ 3500 ʤʛ% ʙʠʦʬʣʘʚʦʥʦʠʜʦʚ, ʜʦ 8 ʤʛ % ʢʘʨʦʪʠʥʘ ʠ ʜʨʫʛʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʚ ʟʨʝʣʳʭ ʧʣʦʜʘʭ 

ʠhʧʦʚʥʠʢʘ ʢʦʨʠʯʥʦʛʦ ʜʦʩʪʠʛʘʝʪ 14,4% ʠ ʙʦʣʝʝ ʠ ʧʨʝʚʦʩʭʦʜʠʪ ʚʩʝ ʜʨʫʛʠʝ ʚʠʜʳ 

ʜʠʢʦʡ ʨʦʟʳ ʠ ʧʦʯʪʠ ʚʩʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ. ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʚ 

ʰʠʧʦʚʥʠʢʝ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ ʧʣʦʜʦʚ, ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʚʠʜʘ 

ʰʠʧʦʚʥʠʢʘ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʚʠʪʘʤʠʥʘʤʠ ʧʣʦʜʳ ʰʠʧʦʚʥʠʢʘ, ʧʨʦʠʟʨʘʩʪʘʶɦ ʝʛʦ 

ʚ ʩʨʝʜʥʠʭ ʠ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ [1-3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʥʪʦʛʝʥʝʟʦʤ ʠ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʶ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙ-

ʨʝʥʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʰʠʧʦʚʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʦʜʠʪʩʷ ʠʩʧʳʪʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʨʝʛʫʣʷʪʦʨʘ 

ʎʠʨʢʦʥ, ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʛʠʜʨʦʢʩʠʢʦ-

ʨʠʯʥʳʭ ʢʠʩʣʦʪ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʘ-ʕʧʠʥ-ʵʢʩʪʨʘ, ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʘʥʪʠʩʪʨʝʩʩʦʚʦʛʦ ʘʜʘʧʪʦʛʝʥʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʉʠʣʠʧʣʘʥʪ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʭʝʣʘʪʥʦʡ ʬʦʨʤʝ. 

ʆʧʳʪ ʙʳʣ ʟʘʣʦʞʝʥ ʥʘ ʧʣʦʜʦʥʦʩʷʱʝʡ ʧʣʘʥʪʘʮʠʠ ʰʠʧʦʚʥʠʢʘ 12 ʛʦʜʘ 

ʞʠʟʥʠ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 4-ʭ ʢʨʘʪʥʘʷ, ʧʦ 10 ʢʫʩʪʦʚ ʚ ʢʘʞʜʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʩ ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ 

ʨʘʩʪʚʦʨʘ 300 ʣ/ʛʘ. 

ʆʙʨʝʟʢʫ ʢʫʩʪʘʨʥʠʢʦʚ ʰʠʧʦʚʥʠʢʘ ʧʨʦʚʝʣʠ ʚʝʩʥʦʡ. ʋʜʘʣʠʣʠ ʚʩʝ ʩʫʭʠʝ ʠ 

ʙʦʣʴʥʳʝ ʚʝʪʢʠ. ʅʘ ʧʣʘʥʪʘʮʠʠ ʰʠʧʦʚʥʠʢʘ ʦʪʤʝʯʘʣʦʩʴ ʜʨʫʞʥʦʝ ʠ ʦʙʠʣʴʥʦʝ 

ʮʚʝʪʝʥʠʝ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ. ɺ ʙʦʨʴʙʝ ʩ ʰʠʧʦʚʥʠʢʦʚʦʡ ʧʝʩʪʨʦʢʨʳʣʢʦʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʙʠʦʠʥʩʝʢʪʠʮʠʜ ʌʠʪʦʚʝʨʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʢʫʩʪʦʚ ʙʠʦʨʝʛʫʣʷʪʦʨʘʤʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʣʦʜʦʚ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʡ  

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ,  

ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʧʦʨʘʞʝʥʠʝ ʚʨʝʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 2019 ʛ. 

ɺʘʨʠʘʥʪ ʦʧʳʪʘ 
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ʋʨʦʞʘʡʥʩʪʴ 

ʧʣʦʜʦʚ  

ʮ/ʛʘ 
% ʢ 

ʢʦʥʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʦʙʨʘʙʦʪʢʠ 52,1, 3,1 100 ʩʨʝʜʥʷʷ 8,0 100 

ʌʠʪʦʚʝʨʤ 1,5 ʤʣ/ʣ+ 

ʎʠʨʢʦʥ 0,2 ʤʣ/ʣ 
6,5 0,4 85 ʩʣʘʙʘʷ 11,0 137 

ʌʠʪʦʚʝʨʤ 1,5 ʤʣ/ʣ+  

ʕʧʠʥ-ʵʢʩʪʨʘ 0,2 ʤʣ/ʣ 
12,3 1,2 100 ʩʨʝʜʥʷʷ 8,2 102 

ʌʠʪʦʚʝʨʤ 1,5 ʤʣ/ʣ+ 

ʉʠʣʠʧʣʘʥʪ 0,2 ʤʣ/ʣ 
7,5 1,2 92 ʩʣʘʙʘʷ 11,9 147 

 

ʅʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʰʠʧʦʚʥʠʢʘ ʧʷʪʥʠʩʪʦ-

ʩʪʷʤʠ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʷʤʠ ʨʝʛʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʙʳʣʘ 

ʩʣʘʙʦʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʠ ʚ ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʨʦʩʪʦʨʝʛʫʣʷʪʦʨʘ ʕʧʠʥ-ʵʢʩʪʨʘ ʣʠʩʪʴʷ ʙʳʣʠ ʧʦʨʘʞʝʥʳ ʚ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʧʨʠ 

ʤʘʩʩʦʚʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʚʨʝʞʜʝʥʠʝ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʦʚʦʡ 

ʧʝʩʪʨʦʢʨʳʣʢʦʡ ʚ ʢʦʥʪʨʦʣʝ ʩʦʩʪʘʚʠʣʦ 52,1%; ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʝʤ ʠ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʤ ʌʠʪʦʚʝʨʤ ï 7,5%, ʦʪʤʝʯʘʣʘʩʴ ʠ ʩʣʘʙʘʷ 

ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ, ʥʘ ʢʦʥʪʨʦʣʝ ʥʘ 1 ʧʣʦʜ ʧʨʠʭʦʜʠʣʦʩʴ 2-3 ʣʠʯʠʥʢʠ, ʥʘ 

ʚʘʨʠʘʥʪʝ ʩ ʦʙʨʘʙʦʪʢʘʤʠ 1-2 ʰʪ. 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʝʥʠʡ ʰʠʧʦʚʥʠʢʘ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʕʧʠʥ-ʵʢʩʪʨʘ, ʎʠʨʢʦʥ ʠ 

ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʉʠʣʠʧʣʘʥʪ ʩ ʙʠʦʠʥʩʝʢʪʠʮʠʜʦʤ ʌʠʪʦʚʝʨʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʳʭ ʝʞʝʛʦʜʥʳʭ ʫʨʦʞʘʝʚ ʧʣʦʜʦʚ ʰʠʧʦʚʥʠʢʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʅʘʠʙʦʣʴʰʫʶ ʧʨʠʙʘʚʢʫ ʢ ʢʦʥʪʨʦʣʶ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʦʧʳʪʝ ʧʦʣʫʯʠʣʠ ʚ 

ʚʘʨʠʘʥʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʫʜʦʙʨʝʥʠʷ ʉʠʣʠʧʣʘʥʪ, ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ 

ʩʦʩʪʘʚʠʣʘ 47 % ʢ ʢʦʥʪʨʦʣʶ. 
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ʇʆʈʗɼʆʂ ʈɸɹʆʊʓ ʉ ʆɹʈɸʑɽʅʀʗʄʀ ɻʈɸɾɼɸʅ 

ORDER OF WORK WITH APPLICATIONS OF CITIZENS  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʥʘʩʪʦʷʱʝʤ ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʪʝʤʘʪʠʢʘ 

ʧʦʨʷʜʢʘ ʨʘʙʦʪʳ ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʧʨʠʚʦʜʷʪʩʷ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ʧʦʨʷʜʢʘ ʨʘʙʦʪʳ ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʩ ʨʘʩʢʨʳʪʠʝʤ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ ʫʩʣʦʚʠʷ. 

Abstract:  this research study reveals the topic of the procedure for working 

with appeals from citizens of the Russian Federation. 

In the substantive part of the scientific work, general provisions of the 

procedure for working with appeals from citizens of the Russian Federation are 

given, with the disclosure of the fundamental properties of each condition. 

 

https://www.elibrary.ru/item.asp?id=34940472
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʦʨʦʪʘ ʠʥʩʪʠʪʫʪ ʧʦʨʷʜʢʘ ʨʘʙʦʪʳ ʩ ʦʙʨʘʱʝʥʠʷʤʠ 

ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ʧʦʨʷʜʢʘ ʨʘʙʦʪʳ 

ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠʤ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʧʨʝʜʤʝʪʘ ʥʘʩʪʦʷʱʝʛʦ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʥʦʨʤʘʪʠʚʥʦʤ ʧʨʘʚʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ ʝʜʠʥʳʡ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɺʩʝ ʦʙʨʘʱʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʠʷ, ʭʦʜʘʪʘʡʩʪʚʘ, ʞʘʣʦʙʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʩʩʤʦʪʨʝʥʳ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ ʤʝʩʷʯʥʳʡ ʩʨʦʢ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʘ ʤʝʨʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʚʟʳʩʢʘʥʠʷ. ʆʙʦʟʥʘʯʝʥʥʳʝ 

ʦʙʨʘʱʝʥʠʷ ʛʨʘʞʜʘʥ ʤʦʛʫʪ ʙʳʪʴ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʥʦʩʠʪʝʣʷʭ ʠʣʠ 

ʥʦʩʠʪʴ ʫʩʪʥʳʡ ʭʘʨʘʢʪʝʨ [1]. 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʨʘʱʝʥʠʷ ʫʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʣʥʦʤʦʯʝʥʥʦʤʫ 

ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʨʛʘʥʫ ʟʘʥʝʩʪʠ ʚ ʢʘʨʪʦʯʢʫ ʣʠʯʥʦʛʦ ʧʨʠʝʤʘ ʛʨʘʞʜʘʥʠʥʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʌʦʨʤʘ ʦʙʨʘʱʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ, 

ʠʩʭʦʜʷ ʠʟ ʧʨʘʢʪʠʢʠ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʦʨʦʪʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʬʘʤʠʣʠʶ, 

ʠʤʷ ʠ ʦʪʯʝʩʪʚʘ ʦʙʨʘʱʘʶʱʝʛʦʩʷ, ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʯʪʦʚʳʡ ʘʜʨʝʩ ʠʣʠ 

ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʳʡ ʧʦʯʪʳ, ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ, ʩʫʪʴ ʦʙʨʘʱʝʥʠʷ ʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʧʨʠʣʦʞʝʥʠʷ ʢ ʦʙʨʘʱʝʥʠʶ. ɺʩʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚ ʮʝʣʷʭ ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʩʤʦʪ-

ʨʝʥʠʷ ʧʦʩʪʫʧʠʚʰʝʛʦ ʦʙʨʘʱʝʥʠʷ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʙʨʘʱʝʥʠʡ ʦʨʛʘʥʘʭ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥ ʣʠʯʥʳʭ ʧʨʠʝʤ ʛʨʘʞʜʘʥʠʥʘ, ʥʘʧʠʩʘʚʰʝʛʦ ʦʙʨʘʱʝʥʠʝ. 

ʃʠʯʥʳʝ ʧʨʠʝʤʳ ʛʨʘʞʜʘʥ ʧʦ ʧʦʚʦʜʫ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʭ ʦʙʨʘʱʝʥʠʡ ʧʨʦʚʦ-

ʜʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠʣʠ ʣʠʮʘʤʠ, 

ʥʘʜʝʣʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʘʤʠ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ 

ʦʨʛʘʥʘ [2]. 

ʀʩʭʦʜʷ ʠʟ ʩʣʦʞʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʜʘʝʪ ʫʩʪʥʳʡ 

ʦʪʚʝʪ ʠʣʠ ʧʠʩʴʤʝʥʥʳʡ ʦʪʚʝʪ ʥʘ ʦʙʨʘʱʝʥʠʝ ʛʨʘʞʜʘʥʠʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʷʚʠʣʠʩʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʝʤʘ ʵʣʝʢʪʨʦʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʳʭ ʦʙʨʘʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʶʨʠʜʠʯʝʩʢʫʶ ʩʠʣʫ ʦʙʨʘʱʝʥʠʷ, 

ʩʦʩʪʘʚʣʝʥʥʦʛʦ ʚ ʬʦʨʤʘʣʴʥʦ-ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʝ ʠʣʠ ʫʩʪʥʦʡ ʬʦʨʤʝ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʛʨʘʞʜʘʥʠʥʦʤ ʦʙʨʘʱʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʨʛʘʥʘ, ʪʦ ʦʨʛʘʥ ʢʫʜʘ ʧʦʩʪʫʧʠʣʦ 

ʦʙʨʘʱʝʥʠʷ ʚ ʠʤʧʝʨʘʪʠʚʥʦʡ ʬʦʨʤʝ ʦʙʷʟʘʥ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʫʢʘʟʘʥʥʦʝ ʦʙʨʘʱʝʥʠʷ 

ʧʦ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʩʪʠ ʚ ʪʝʯʝʥʠʠ ʩʝʤʠ ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ. 
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ɽʩʣʠ ʦʙʨʘʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʝ-

ʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ, ʦʨʛʘʥ ʧʦʣʫʯʠʚʰʠʡ ʦʙʨʘʱʝʥʠʝ ʦʙʷʟʘʥ ʚ ʪʝʯʝʥʠʠ ʩʝʤʠ 

ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʥʘʧʨʘʚʠʪʴ ʝʛʦ ʠ ʠʥʳʤ ʦʨʛʘʥʘʤ. 

ʆʙʨʘʱʝʥʠʷ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʤʠ, ʝʩʣʠ ʧʦ ʥʠʤ ʙʳʣʠ ʧʨʠʥʷʪʳ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʳ ʠ ʜʘʥ ʧʠʩʴʤʝʥʥʳʡ ʣʠʙʦ 

ʫʩʪʥʳʡ ʦʪʚʝʪ. 

ʉʨʦʢ ʦʪʚʝʪʘ ʥʘ ʧʦʩʪʫʧʠʚʰʝʝ ʦʙʨʘʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʧʨʦʜʣʝʥ ʥʘ 30 ʜʥʝʡ [3]. 

ʉ ʫʯʝʪʦʤ ʠʟʣʦʞʝʥʥʦʛʦ, ʦʙʦʟʥʘʯʘʝʪʩʷ, ʯʪʦ ʨʦʩʩʠʡʩʢʦʤʫ ʥʘʫʯʥʦʤʫ 

ʩʦʦʙʱʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʩʦʣʠʜʠʨʦʚʘʪʴ ʥʘʫʯʥʳʡ ʪʨʫʜ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ 

ʧʨʘʚʠʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠʥʩʪʠʪʫʪʘ ʧʦʨʷʜʢʘ ʨʘʙʦʪʳ ʩ ʦʙʨʘʱʝʥʠʷʤʠ ʛʨʘʞʜʘʥ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʘʟʨʷʜʘʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʢʣʶʯʝʥʠʷ ʠʟ 

ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʩʪʫʧʘʶʱʝʡ ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʢʚʘʟʠʦʧʪʠʯʝʩʢʦʛʦ ʧʨʠʙʣʠʞʝ-

ʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʪʠʨʘʥʠʠ ʛʨʘʥʠ ʤʝʞʜʫ ʜʠʘʧʘʟʦʥʘʤʠ ʉɺʏ, ʂɺʏ ʠ ʦʧʪʠʢʠ. 

Abstract:  in the article, based on the analysis of the physical characteristics of 

electromagnetic pulses caused by discharges of atmospheric electricity and static 

electricity, the possibility of their exclusion from the total volume of information 

coming through the communication channel is considered, as well as the analysis of 

their characteristics using methods of quasi-optical approximation based on erasing 

the line between ranges of microwave, EHF and optics. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ 

ʨʘʙʦʪʫ ʘʥʪʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʢʘʢ ʚ ʨʝʞʠʤʝ ʧʝʨʝʜʘʯʠ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʧʨʠʝʤʘ 

ʩʠʛʥʘʣʦʚ), ʷʚʣʷʶʪʩʷ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʝ, ʬʘʟʦ-ʯʘʩʪʦʪʥʳʝ ʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ ʵʪʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ. ʅʘʙʣʶʜʘʝʤʘʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʧʝʨʝʜʘʶʱʠʭ ʠ ʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʯʘʩʪʦ ʦʙʫʩʣʦʚʣʝʥʘ ʚʣʠʷʥʠʝʤ ʧʦʩʪʦʨʦʥʥʠʭ, ʪʨʫʜʥʦ ʫʯʠʪʳʚʘʝʤʳʭ ʧʦʤʝʭ ʚ ʚʠʜʝ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʨʘʟʨʷʜʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ (ɸʕ) ʠ ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ (ʉʕ). 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʤʧʫʣʴʩʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʫʢʘʟʘʥʥʳʤʠ ʨʘʟʨʷʜʘʤʠ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ, ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʯʘʩʪʦʪ, ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʬʦʨʤʦʡ, ʵʥʝʨʛʠʝʡ ʠ ʧʦʣʷʨʠʟʘʮʠʝʡ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʭ ʚʣʠʷʥʠʷ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʚʣʠʷʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ ʠ ʧʦʩʪʦʨʦʥʥʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʢʘʢ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴ ʧʦʩʪʦʨʦʥʥʠʭ ʩʠʛʥʘʣʦʚ (1 ʤʢʩ ʠ ʤʝʥʝʝ) ʠ ʚʨʝʤʝʥʥʦʛʦ 

(ʬʘʟʦʚʦʛʦ) ʩʜʚʠʛʘ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ ʠ ʧʦʩʪʦʨʦʥʥʠʤʠ ʩʠʛʥʘʣʘʤʠ (ʝʩʣʠ ʧʨʝʜʧʦ-

ʣʘʛʘʪʴ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʧʦʣʷʨʠʟʘʮʠʠ ʫʩʪʨʘʥʷʶʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ [1, 2, 3]). 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦʩʪʦʨʦʥʥʝʛʦ ʩʠʛʥʘʣʘ, ʠʤʝʶʱʝʛʦ ʩ ʦʧʦʨʥʳʤ 

ʩʠʛʥʘʣʦʤ ʦʜʠʥʘʢʦʚʫʶ ʬʦʨʤʫ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʫʶ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ 

ʨʘʟʣʠʯʠʤʦʩʪʠ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʠ ʧʦ ʨʘʟʥʦʩʪʠ ʬʘʟ) ʧʨʠ ʠʭ ʧʨʦʭʦʞ-

ʜʝʥʠʠ ʯʝʨʝʟ ʜʠʬʨʘʢʮʠʦʥʥʫʶ ʘʥʪʝʥʥʫ ʩ ʚʦʣʥʦʚʦʜʦʤ [4]. ʕʪʦ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʝʥʠʷ ʠʩʢʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʩʭʦʜʷ ʠʟ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʧʨʠʙʦʨʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʩʷʢʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʣʠʥʠʷ ʚ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨʪʠʥʝ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʰʠʨʠʥʫ. ʇʨʝʜʧʦʣʦʞʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʣʠʯʠʪʴ ʚ ʩʧʝʢʪʨʝ ʜʚʝ 

ʙʣʠʟʢʠʝ ʣʠʥʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʜʣʠʥʝ ʚʦʣʥʳ ʥʘ  (ʈʠʩ. 1). 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ (ʈʠʩ. 1ʘ) ʜʚʝ ʣʠʥʠʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʠʤʳ ʢʘʢ ʜʚʝ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʦʯʝʥʴ ʙʣʠʟʢʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʂʘʢ ʫʩʪʘʥʦʚʠʣ ʈʝʣʝʡ, ʜʚʝ ʙʣʠʟʢʠʝ 

ʣʠʥʠʠ ʨʘʟʣʠʯʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʝʩʣʠ ʤʘʢʩʠʤʫʤ ʦʜʥʦʡ ʩʦʚʧʘʜʘʝʪ ʩ ʤʠʥʠʤʫʤʦʤ 

ʜʨʫʛʦʡ (ʈʠʩ. 1ʙ). ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʝʛʠʩʪʨʠʨʫʶʱʠʝ ʧʨʠʙʦʨʳ çʨʘʟʨʝʰʘʶʪè ʵʪʠ 

ʣʠʥʠʠ. 

 
ʘ.                        ʙ. 

ʈʠʩʫʥʦʢ 1 ï ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʠʥʮʠʧʘ ʈʝʣʝʷ 
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ɿʘ ʤʝʨʫ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ , 

ʦʢʦʣʦ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ, ʢ  

,                                                          (1) 

ʉʚʷʞʝʤ ʵʪʫ ʚʝʣʠʯʠʥʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʰʝʪʢʠ. 

ʋʩʣʦʚʠʝ ʤʘʢʩʠʤʫʤʘ ʧʝʨʚʦʡ ʣʠʥʠʠ: 

 
ʋʩʣʦʚʠʝ ʤʘʢʩʠʤʫʤʘ ʚʪʦʨʦʡ ʣʠʥʠʠ: 

 
ʋʩʣʦʚʠʝ ʤʠʥʠʤʫʤʘ ʪʨʝʪʴʝʡ ʣʠʥʠʠ: 

 
ʇʦ ʢʨʠʪʝʨʠʶ ʈʝʣʝʷ, ʤʘʢʩʠʤʫʤ ʧʝʨʚʦʡ ʣʠʥʠʠ ʠ ʤʠʥʠʤʫʤ ʚʪʦʨʦʡ ʣʠʥʠʠ 

ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ, ʪ. ʝ. . ʆʪʩʶʜʘ 

,ʪ. ʝ.                                       (2) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʝʪʢʠ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʧʦʨʷʜʢʘ ʩʧʝʢʪʨʘ ʥʘ ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʣʦʩ ʨʝʰʝʪʢʠ. ɿʘʚʠʩʠʤʦʩʪʴ A ʦʪ N ʦʯʝʚʠʜʥʘ 

ʪ. ʢ. ʩ ʫʚʝʣʠʯʝʥʠʝʤ N ʰʠʨʠʥʘ ʛʣʘʚʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʫʤʝʥʴʰʘʝʪʩʷ ʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʣʫʯʰʝ ʨʘʟʣʠʯʠʤʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʬʘʟʦʚʦʛʦ ʩʤʝʱʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʛʦ ʚʦʟʤʦʞʥʫʶ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ. 

ʇʦ ʈʝʣʝʶ ʜʣʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ  (ʈʠʩ. 

1ʙ). ʊʦʛʜʘ ʩʤʝʱʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 

                                                      (3) 

ɼʣʷ ʯʘʩʪʦʪ ʚ ʨʘʜʠʦʜʠʘʧʘʟʦʥʝ ʵʪʦ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʳʝ ʠ ʩʦʪʳʝ ʜʦʣʠ 

ʤʠʢʨʦʩʝʢʫʥʜʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ, ʪʝʤ ʩʘʤʳʤ, ʠʩʢʣʶʯʝʥʠʝ ʧʦʩʪʦʨʦʥʥʝʛʦ ʩʠʛʥʘʣʘ ʠʟ ʧʨʠʥʠʤʘ-

ʝʤʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʨʘʟʥʦʩʪʠ ʬʘʟ ʠ ʚʳʨʘʙʦʪʢʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ 

ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʘ ʧʦʩʪʫʧʘʶʱʠʭ ʩʠʛʥʘʣʦʚ (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʊʠʧ ʬʘʟʦʤʝʪʨʘ 

ʌ2-16 ʌʂ2-12 ʌʂ2-14 ʌʂ2-18 

ɼʠʘʧʘʟʦʥ ʯʘʩʪʦʪ, ɻʮ 20-2Ā107 106-109 108-7Ā109 107-12Ā109 

ʇʨʝʜʝʣ ʠʟʤʝʨʝʥʠʡ, ʛʨʘʜ 0-360 Ñ180 Ñ180 Ñ180 

ʇʦʛʨʝʰʥʦʩʪʴ, ʛʨʘʜ 0.2 
    

ɺʢʣʶʯʝʥʠʝ ʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʫʤʤʘʨʥʦ-ʨʘʟʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ, ʩʦʛʣʘʩʥʦ 

ʩʚʦʡʩʪʚ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 

.                        (4) 

ʉʫʤʤʠʨʦʚʘʪʴ ʠʣʠ ʚʳʯʠʪʘʪʴ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʥʦ ʠ 

ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʧʦ ʩʭʝʤʝ (ʈʠʩ. 2). 
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ʀʩʩʣʝʜʫʝʤʳʝ ʩʠʛʥʘʣʳ ʧʦʩʪʫʧʘʶʪ ʚ ʠʜʝʥʪʠʯʥʳʝ ʢʘʥʘʣʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ 

ʠʟ ʫʩʠʣʠʪʝʣʝʡ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ ʋʌ1 ʠ ʋʌ2. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʬʦʨʤʠʨʦʚʘʪʝʣʝʡ 

ʵʪʠ ʩʠʛʥʘʣʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʠ ʧʦʩʪʫʧʘʶʪ ʚ 

ʬʦʨʤʠʨʦʚʘʪʝʣʴ ʌ, ʥʘ ʚʳʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʦʷʚʣʷʶʪʩʷ ʦʜʥʦʧʦʣʷʨʥʳʝ ʠʤʧʫʣʴʩʳ ʩ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ  ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʫʛʣʫ ʩʜʚʠʛʘ ʬʘʟ  

ɺ ʮʠʬʨʦʚʳʭ ʬʘʟʦʤʝʪʨʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʛʦʣ ʩʜʚʠʛʘ 

ʬʘʟ ʚ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ 

,                                                    (5) 

ʛʜʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ  ʠ T ʠʟʤʝʨʷʶʪʩʷ ʟʘʧʦʣʥʝʥʠʝʤ ʬʘʟʦʤʝʪʨ ʠʤʧʫʣʴʩʘʤʠ 

ʩ ʟʘʜʘʥʥʦʡ ʦʙʨʘʟʮʦʚʦʡ ʯʘʩʪʦʪʦʡ ʩ ʧʝʨʠʦʜʦʤ ʊ0. ʇʦʜʩʯʝʪ ʠʤʧʫʣʴʩʦʚ ʚʝʜʝʪʩʷ 

ʩʯʝʪʯʠʢʦʤ. 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʬʘʟʦʤʝʪʨʘ, ʨʘʙʦʪʘʶʱʝʛʦ  

ʧʦ ʩʫʤʤʘʨʥʦ-ʨʘʟʥʦʩʪʥʦʤʫ ʤʝʪʦʜʫ 
 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʭʝʤʦʪʝʭʥʠʢʝ ʤʝʥʶ MC5 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʞʝ 

ʜʠʩʢʨʝʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʠʛʛʝʨʳ ʩ ʙʝʟʳʥʝʨʮʠʦʥʥʳʤ ʧʝʨʝʢʣʶ-

ʯʘʪʝʣʝʤ ʚʦʣʥʦʚʦʜʦʚ [5], ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʨʝʟʝʨʚʥʦʛʦ 

ʫʟʣʘ, ʩʣʫʞʘʱʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʚʝʥʪʠʣʷ ʠʣʠ ʘʥʘʣʠʟʘʪʦʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʤʦʜʫʣʷʪʦʨʘ) 

ʧʦʩʪʫʧʘʶʱʠʭ ʧʦʩʪʦʨʦʥʥʠʭ ʩʠʛʥʘʣʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʚʘʟʠʦʧʪʠʯʝʩʢʦʛʦ ʧʨʠʙʣʠ-

ʞʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʫʟʣʘ ʨʘʩʩʤʦʪʨʠʤ ʷʯʝʡʢʫ ʂʝʨʨʘ (ʷʯʝʡʢʫ ʇʦʢʝʣʴʩʘ) ʩ 

ʧʦʣʷʨʠʟʘʪʦʨʦʤ-ʘʥʘʣʠʟʘʪʦʨʦʤ. 

ʇʨʷʤʦʝ ʚʢʣʶʯʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʫʟʣʘ ʚ ʢʘʥʘʣ ʩʚʷʟʠ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʚʦʜʠʪ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ (ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʧʦʛʣʦ-

ʱʝʥʠʷ), ʘ ʪʘʢʞʝ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʣʦʞʥʦʩʪʷʤ (ʧʨʠ ʥʘʣʠʯʠʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ, 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʧʦʤʝʭ, ʥʝ ʠʤʝʶʱʠʭ ʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ). 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʜʝʡʩʪʚʠʝ ʙʝʟʳʥʝʨʮʠʦʥʥʦʛʦ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʚʦʣʥʦʚʦʜʦʚ 

ʠʤʝʝʪ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʭʘʨʘʢʪʝʨ (ʧʝʨʝʢʣʶʯʝʥʠʝ ʥʘ ʨʝʟʝʨʚʥʫʶ ʣʠʥʠʶ, 

ʰʫʥʪʠʨʫʶʱʫʶ ʦʩʥʦʚʥʦʡ ʢʘʥʘʣ ʩʚʷʟʠ ʠ ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʫʢʘʟʘʥʥʳʡ ʫʟʝʣ). 

ʌʠʟʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʷʯʝʝʢ ʂʝʨʨʘ ʠ ʇʦʢʝʣʴʩʘ ʘʥʘʣʦʛʠʯʥʳ ʠ 

ʩʚʷʟʘʥʳ ʩ ʚʨʘʱʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʧʦʩʪʫʧʘʶʱʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʩʠʛʥʘʣʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ɺ ʷʯʝʡʢʝ ʂʝʨʨʘ ʘʥʠʟʦʪʨʦʧʥʳʤ 

ʨʘʙʦʯʠʤ ʘʛʝʥʪʦʤ ʩʣʫʞʠʪ ʦʧʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʳʡ ʥʠʪʨʦʙʝʥʟʦʣ (C6H5NO2), ʚ 

ʷʯʝʡʢʝ ʇʦʢʝʣʴʩʘ ï ʪʚʝʨʜʦʝ ʪʝʣʦ (ʦʜʥʦʦʩʥʳʡ ʢʨʠʩʪʘʣʣ): ʂɼʈ, (ʂʅ2ʈʆ4). 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʫʟʣʘ ʥʘ ʧʨʠʤʝʨʝ ʷʯʝʡʢʠ ʂʝʨʨʘ (ʈʠʩ. 3). 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘʪʠʯʝʩʢʠʡ ʚʠʜ ʷʯʝʡʢʠ ʂʝʨʨʘ  

ʩ ʧʦʣʷʨʠʟʘʪʦʨʦʤ-ʘʥʘʣʠʟʘʪʦʨʦʤ (ɸ). 
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ʇʨʠ ʧʘʜʝʥʠʠ ʥʘ ʷʯʝʡʢʫ ʧʣʦʩʢʦʧʦʣʷʨʠʟʦʚʘʥʥʦʡ ʚʦʣʥʳ, ʥʘʧʨʠʤʝʨ, ʧʦʜ 

ʫʛʣʦʤ 45
Á
 ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ɽ ʚ ʷʯʝʡʢʝ ʚʩʣʝʜʩʪʚʠʝ ʜʚʦʡʥʦʛʦ 

ʣʫʯʝʧʨʝʣʦʤʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʣʦʞʝʥʠʝ ʚʦʣʥʳ ʥʘ ʜʚʝ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʳʭ ʚʦʣʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ. ʇʨʠ ʚʳʭʦʜʝ 

ʠʟ ʷʯʝʡʢʠ ʚʦʣʥʳ ʠʤʝʶʪ ʥʝʢʦʪʦʨʫʶ ʨʘʟʥʦʩʪʴ ʬʘʟ  ʠ ʦʙʨʘʟʫʶʪ ʵʣʣʠʧʪʠʯʝʩʢʠ 

ʧʦʣʷʨʠʟʦʚʘʥʥʫʶ ʚʦʣʥʫ. ʕʢʩʮʝʥʪʨʠʩʠʪʝʪ ʠ ʦʨʠʝʥʪʘʮʠʷ ʵʣʣʠʧʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʫʛʣʦʤ , ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ɽ (ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
2
,                                                    (6) 

ʛʜʝ ɺ ï ʧʦʩʪʦʷʥʥʘʷ ʂʝʨʨʘ, l ï ʜʣʠʥʘ ʧʣʘʩʪʠʥ ʢʦʥʜʝʥʩʘʪʦʨʘ ʷʯʝʡʢʠ (ʧʨʦʡʜʝʥʥʳʡ 

ʧʫʪʴ ʜʚʫʭ ʨʘʟʜʝʣʝʥʥʳʭ, ʚʟʘʠʤʥʦʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʣʥʳ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʷʯʝʡʢʠ), B ï ʧʦʩʪʦʷʥʥʘʷ ʂʝʨʨʘ, d ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʣʘʩʪʠʥʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʷʯʝʡʢʠ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʨʘʟʥʦʩʪʠ ʬʘʟ 

180
Á
 (ʧʨʠ ʧʨʠʥʷʪʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʷʯʝʡʢʠ ʂʝʨʨʘ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ 

U ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʨʷʜʢʘ 1 ʢɺ ʠ ʙʦʣʝʝ). ʇʨʠ ʵʪʦʤ, ʚʳʭʦʜʷʱʘʷ ʚʦʣʥʘ 

ʙʫʜʝʪ ʠʤʝʪʴ ʧʣʦʩʢʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʠ, ʧʦʚʝʨʥʫʪʫʶ ʥʘ 90
Á
 ʛʨʘʜʫʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚʭʦʜʷʱʝʡ ʚ ʷʯʝʡʢʫ ʚʦʣʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʫʟʝʣ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʙʝʟʳʥʝʨʮʠʦʥʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʟʘʪʚʦʨʘ. ʆʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʙʝʟʳʥʝʨʮʠʦʥʥʦʩʪʴ ʫʟʣʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʪʚʦʨʘ: ʚʨʝʤʷ ʧʦʣʷʨʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʘʛʝʥʪʘ ~10
-10

 ʩ (ʪʘʢʦʝ ʞʝ ʚʨʝʤʷ ʝʸ 

ʜʝʟʦʨʠʝʥʪʘʮʠʠ), ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʫʟʣʘ ï 10
-8
 ʩ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʭʦʜʷʱʝʡ ʚʦʣʥʳ ʠʟ ʫʟʣʘ (ʷʯʝʡʢʘ ʂʝʨʨʘ ʩ ʧʦʣʷʨʦʠʜʦʤ-

ʘʥʘʣʠʟʘʪʦʨʦʤ) ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʨʘʞʝʥʠʝʤ (7). 

                                      (7) 

ʛʜʝ I ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʳ, I0 ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʣʥʳ ʥʘ ʚʭʦʜʝ ʚ ʷʯʝʡʢʫ, ï 

ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚʳʭʦʜʷʱʝʡ ʚʦʣʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚʭʦʜʷʱʝʡ ʚ ʷʯʝʡʢʫ ʚʦʣʥʳ (6). 

ɺ ʷʯʝʡʢʝ ʇʦʢʝʣʴʩʘ ʦʙʳʯʥʦ ʪʨʝʙʫʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʝ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʥʠʷ. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪ ʇʦʢʝʣʴʩʘ, ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʜʥʦʦʩʥʳʭ 

ʢʨʠʩʪʘʣʣʘʭ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʜʣʷ ʧʨʘʢʪʠ-

ʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʫʟʝʣ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʷʪʦʨʘ ʢʘʢ ʚ 

ʘʥʘʣʦʛʦʚʦʤ, ʪʘʢ ʠ ʚ ʮʠʬʨʦʚʦʤ ʨʝʞʠʤʝ. ʇʨʠ ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʙʳʩʪʨʦʜʝʡʩʪ-

ʚʫʶʱʝʛʦ ʤʦʜʫʣʷʪʦʨʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʛʥʘʣʦʚ, ʢʦʥʜʝʥʩʘʪʦʨ ʷʯʝʡʢʠ ʧʠʪʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʛʨʦʤʘʜʥʦʝ ʯʠʩʣʦ (ʜʦ 10
9
) ʧʨʝʨʳʚʘʥʠʡ ʚ ʩʝʢʫʥʜʫ ʩ 

ʚʨʝʤʝʥʝʤ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʦ 10
-12

 ʩ . 
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ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʥʘʣʠʯʠʷ ʩʤʝʨʪʝʣʴʥʳʭ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʚʝʥʪʠʚʥʦʡ ʤʝʨʳ 

ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ. 

ɺʳʧʦʣʥʝʥ ʦʙʟʦʨ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʚʝʜʝʥʳ ʠʭ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ 

ʩʪʦʨʦʥʳ, ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

Abstract: the problem of fatal accidents at machine-building enterprises is 

Considered. As a preventive measure to protect employees, the use of labor micro-

regulation is recommended. The review of microelement systems, their strengths and 

weaknesses, and prospects for use are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʭʨʘʥʘ ʪʨʫʜʘ, ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, ʤʠʢʨʦʥʦʨʤʠʨʦʚʘʥʠʝ, 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ. 

Keyword:  labor protection, accidents, micro-regulation, mechanical engineering. 
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ʥʳʤʠ ʣʠʜʝʨʘʤʠ ʚ ʩʪʨʘʥʝ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ, ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʠʤʝʥʥʦ ʩ 

ʣʝʪʘʣʴʥʳʤʠ ʩʣʫʯʘʷʤʠ, ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʨʝʰʝʥʠʡ [1-3]. 

ʊʨʘʜʠʮʠʦʥʥʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʫʞʙ ʦʭʨʘʥ ʪʨʫʜʘ ʦʪʚʦʜʠʪʩʷ ʥʝ 

ʧʝʨʚʦʧʨʠʯʠʥʘʤ ʠ ʠʩʪʦʯʥʠʢʘʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʧʦʩʣʝʜʩʪʚʠʷʤ ʫʞʝ ʥʘʩʪʫʧʠʚʰʠʭ 

ʩʦʙʳʪʠʡ [4]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʚ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ (ʉʋʆʊ) ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʪʘʢʩʦʥʦʤʠʷ ʠ ʫʯʝʪ 

ʤʠʢʨʦʪʨʘʚʤ [5]. ʅʝʜʦʫʯʝʪ ʠʤʝʥʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʙʳʪʠʡ (ʜʝʡʩʪʚʠʡ) ʠ 

ʜʘʣʴʥʝʡʰʠʡ ʠʭ ʧʝʨʝʭʦʜ ʚ ʪʨʘʚʤʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʦʢʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʉʋʆʊ 

ʠ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʥʠʟʠʪʴ/ʧʨʝʜʫʧʨʝʜʠʪʴ ʣʝʪʘʣʴʥʳʝ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʦʜʭʦʜ ʧʦ ʥʝʜʦʧʫʱʝʥʠʶ ʪʨʘʚʤʠʨʦʚʘʥʠʷ 

ʨʘʙʦʪʥʠʢʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʟʘʤʝʥʫ ʥʝʠʩʧʨʘʚʥʦʛʦ ʠʥʚʝʥʪʘʨʷ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ 

ʥʘ ʠʩʧʨʘʚʥʳʡ, ʫʩʪʘʥʦʚʢʫ ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʟʘʤʝʥʫ ʠ/ʠʣʠ ʧʝʨʝʩʤʦʪʨ 

ʥʘʠʙʦʣʝʝ ʪʨʘʚʤʦʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʝʨʝʭʦʜ ʥʘ ʩʨʝʜʩʪʚʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʦʣʞʥʦ ʷʚʠʪʴʩʷ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʥʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʘ. 

ʄʠʢʨʦʥʦʨʤʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʯʣʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʦʪʜʝʣʴʥʳʝ ʠʣʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʧʝʨʘʮʠʠ, ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʩʚʦʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʚʝʩʴʤʘ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʚ 

ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʪʦʯʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. 

ʄʠʢʨʦʵʣʝʤʝʥʪʥʳʝ ʥʦʨʤʘʪʠʚʳ ʥʘ ʜʝʡʩʪʚʠʷ ʠ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʩʪʘʪʠʯʝʩʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʝʩʷ ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʟʘʚʠʩʷʱʠʝ ʦʪ 

ʨʷʜʘ ʬʘʢʪʦʨʦʚ (ʦʙʲʝʢʪʠʚʥʳʭ, ʩʫʙʲʝʢʪʠʚʥʳʭ ʠ ʜʨ.). ɺ ʮʝʣʦʤ ʵʪʠ ʥʦʨʤʘʪʠʚʳ 

ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʩʪʘʥʜʘʨʪʳ ʪʨʫʜʦʚʳʭ ʜʝʡʩʪʚʠʡ ʠ ʜʚʠʞʝʥʠʡ, ʜʘʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣ-

ʥʝʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʦʧʝʨʘʮʠʡ), ʪʘʢ ʠ ʚʩʝʛʦ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʫʯʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʨʤʘʪʠʚʦʚ ʚʨʝʤʝʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ: ʪʨʘʜʠʮʠʦʥʥʳʡ ʭʨʦʥʦʤʝʪʨʘʞ, çʉʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʘ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳè (Method time measure) ï (ʄʊʄ), ʤʦʜʫʣʴʥʘʷ 

ʩʠʩʪʝʤʘ çMODAPTSè ʠ ʜʨ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ: 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʧʝʮʠʬʠʢʫ, ʩʢʦʨʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʫʨʦʚʝʥʴ 

ʟʘʪʨʘʪ ʠ ʜʨ. 

ʉʨʘʚʥʠʚʘʥʠʷ ʵʪʠ ʧʦʜʭʦʜʳ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʧʨʦʚʝʩʪʠ ʯʝʪʢʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ, ʪʘʢ ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ: ʜʣʷ ʭʨʦʥʦʤʝʪʨʘʞʘ ï 

11-12 ʯ.; ʜʣʷ ʩʠʩʪʝʤʳ çʄʊʄè ï 5-6 ʯ.; ʜʣʷ ʦʙʦʣʦʯʢʠ çMODAPTSè ï ʜʦ 1,2 ʯ. 

ʉʠʩʪʝʤʘ çʄʊʄè ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʦʩʪʘʪʦʯʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʘʥʘʣʠʟʫ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʨʫʜʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ. çMethod time measureè ʩʦʜʝʨ-

ʞʠʪ ʧʦʨʷʜʢʘ 460 ʥʦʨʤʘʪʠʚʥʳʭ ʚʝʣʠʯʠʥ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʦʨʤʠʨʫʝʤʳʡ 

(ʥʦʨʤʘʪʠʚʥʳʡ) ʫʨʦʚʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʫʜʘ ʩʦʩʪʘʚʣʷʝʪ 83 ʝʜ. ʠʣʠ ʪʝʤʧ ʨʘʙʦʪʳ 

ʧʨʠ ʩʢʦʨʦʩʪʠ ʭʦʜʴʙʳ 5,3 ʢʤ/ʯ, ʘ ʪʘʢʩʦʥʦʤ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʚʳʩʪʫʧʘʝʪ 

ʙʨʠʪʘʥʩʢʠʡ ʩʪʘʥʜʘʨʪ TMU, ʨʘʚʥʳʡ 0,00001 ʯ. 
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ çMODAPTSè ʷʚʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ 

ʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ, ʪʘʢ, ʦʥʘ ʠʤʝʝʪ 21 çʤʠʢʨʦʵʣʝʤʝʥʪè, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʩʦʙʩʪʚʝʥʥʦ ʠ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʊʘʢʩʦʥʦʤ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʚʳʩʪʫʧʘʝʪ ʤʦʜʘ (ʤʦʜʫʣʴ), ʨʘʚʥʘʷ 0,129 ʩ ʠʣʠ 0,00215 

ʤʠʥ ʙʝʟ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʥʘ ʦʪʜʳʭ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ [6]. ʉʘʤʘ 

ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʧʷʪʴ ʠʩʭʦʜʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʪʨʫʜʦʚʳʭ ʜʝʡʩʪʚʠʡ: ʜʚʠʞʝʥʠʷ ʧʘʣʴʮʝʚ ʠ ʢʠʩʪʠ, ʜʚʠʞʝʥʠʷ ʨʫʢʠ ʩ ʫʯʘʩʪʠʝʤ 

ʧʨʝʜʧʣʝʯʴʷ, ʜʚʠʞʝʥʠʷ ʨʫʢʠ ʩ ʫʯʘʩʪʠʝʤ ʧʣʝʯʘ ʠ ʩ ʧʦʣʥʳʤ ʨʘʟʤʘʭʦʤ ʨʫʢʠ. 

ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʧʷʪʠ ʜʚʠʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʥʦʨʤʘʪʠʚʦʤ ʦʪ 1 ʜʦ 

5 ʤʦʜ. 

ʄʠʢʨʦʵʣʝʤʝʥʪʥʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ ʧʦʟʚʦʣʠʪ ʧʨʝʜʫʧʨʝʜʠʪʴ ʦʧʘʩʥʦʩʪʠ 

ʟʘ ʩʯʝʪ ʟʘʤʝʥʳ ʦʧʘʩʥʳʭ, ʪʨʫʜʦʝʤʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʙʝʟʦʧʘʩʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʤʝʨʪʝʣʴʥʦʛʦ ʪʨʘʚʤʠʨʦ-

ʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʫʯʠʪʳʚʘʷ ʪʨʘʜʠʮʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʠʟʫʯʝʥʠʷ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 

ʋʧʨʘʚʣʝʥʠʝ ʥʝʙʝʟʦʧʘʩʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʜʝʡʩʪʚʠʷʤʠ ʧʝʨʩʦʥʘʣʘ ʚ ʨʘʤʢʘʭ 

ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʥʦʨʤʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʥʦ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʚʠʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʪʴ ʉʋʆʊ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʉ ʇʆʄʆʑʔʖ ʉʆɺʈɽʄɽʅʅʓʍ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʉʀʉʊɽʄ 

SOLVING THE PROBLEM OF INSIDE NAVIGATION  

USING MODERN COMPUTER SYSTEMS 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʷ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʘ ʪʘʢʞʝ 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ, ʩʦʟʜʘʥʥʦʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

Abstract: this paper discusses the problem of indoor navigation, suggests 

some methods for solving this problem, and analyzes an application created to solve 

this problem. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʚʠʛʘʮʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ, ʤʘʨʰʨʫʪ, ʤʦʙʠʣʴʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ, Path Guide. 

Keywords: navigation, orientation, route, mobile application, Path Guide. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʭʥʦʣʦʛʠʷ GPS-ʥʘʚʠʛʘʮʠʠ ʫʞʝ ʜʘʚʥʦ ʫʢʦʨʝʥʠʣʘʩʴ ʚ 

ʞʠʟʥʠ ʣʶʜʝʡ. ʄʦʙʠʣʴʥʳʝ GPS-ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦʤʦʛʘʶʪ ʣʶʜʷʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʥʝʟʥʘʢʦʤʦʤ ʤʝʩʪʝ, ʚ ʯʫʞʦʤ 

ʛʦʨʦʜʝ, ʠʣʠ ʞʝ ʝʤʫ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʨʘʪʴʩʷ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

ɼʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʜʦʩʪʘʪʴ ʩʚʦʡ ʩʤʘʨʪʬʦʥ, ʠ ʪʳ ʣʝʛʢʦ ʩʤʦʞʝʰʴ ʥʘʡʪʠ ʧʫʪʴ ʚ 

ʣʙʁʫʶ ʪʦʯʢʫ ʟʝʤʥʦʛʦ ʰʘʨʘ. ʆʜʥʘʢʦ ʪʝʭʥʦʣʦʛʠʷ GPS ʪʝʙʝ ʥʝ ʩʤʦʞʝʪ ʥʠʯʝʤ 

ʧʦʤʦʯʴ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ ʚ ʰʢʦʣʘʭ, ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʤʵʨʠʠ, ʦʬʠʩʥʳʭ 

ʟʜʘʥʠʷʭ ʠʣʠ ʜʘʞʝ ʚ ʦʙʳʯʥʳʭ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ, ʢʦʪʦʨʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ 

ʫʞʝ ʠ ʥʝ ʩʦʩʯʠʪʘʪʴ. ʉʧʫʪʥʠʢʦʚʳʝ ʩʠʛʥʘʣʳ GPS ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʪʦʯʥʦ ʦʪʩʣʝʞʝʥʳ 

ʚʥʫʪʨʠ ʟʜʘʥʠʡ. ʇʦʵʪʦʤʫ GPS-ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʙʝʩʧʦ-

ʣʝʟʥʳʤʠ ʚ ʥʠʭ. 
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ʀʪʘʢ, ʝʩʣʠ ʧʝʨʝʜ ʚʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ: ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʩʪʫʶ ʠ 

ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʪʦ ʚʘʤ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ 3 ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʷ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʙʫʜʫʱʫʶ ʩʠʩʪʝʤʫ. 

ʇʝʨʚʦʝ ʨʝʰʝʥʠʝ ï ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʚʝʩʪʥʳʡ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ʤʘʷʢʦʚ Bluetooth. ʉʫʱʝʩʪʚʫʝʪ ʧʨʠʣʦʞʝʥʠʝ 

ʦʪ Apple ʧʦʜ ʥʘʟʚʘʥʠʝʤ iBeacon. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʣʦʞʝʥʠʝ ʩʤʘʨʪʬʦʥʘ ʥʘ ʢʘʨʪʝ ʩ ʧʦʤʦʱʴʶ ʩʠʛʥʘʣʘ ʦʪ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʤʘʷʢʦʚ Bluetooth. ɿʘʪʝʤ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʨʘʩʩʯʠʪʘʪʴ ʤʘʨʰʨʫʪ ʜʦ ʤʝʩʪʘ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʚʝʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʥʫʞʥʦʡ ʪʦʯʢʝ. 

ʕʪʦ ʦʪʣʠʯʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ, ʥʦ ʦʥʦ 

ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʪʝʭ ʟʜʘʥʠʷʭ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʷʢʠ Bluetooth. 

ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʘʢʠʭ ʤʘʷʢʦʚ ʚ ʟʜʘʥʠʠ ʧʨʠʚʝʜʝʪ ʢ 

ʙʦʣʴʰʠʤ ʟʘʪʨʘʪʘʤ. ʊʘʢʞʝ ʪʝʭʥʦʣʦʛʠʷ Bluetooth ʦʙʣʘʜʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʜʠʘʧʘʟʦʥʦʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʘʷʢʦʚ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʯʪʦ ʣʠʰʴ ʪʦʣʴʢʦ ʫʩʫʛʫʙʣʷʝʪ 

ʩʠʪʫʘʮʠʶ ʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

ɺʪʦʨʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ Wi-Fi. ʉʠʛʥʘʣʳ Wi-Fi ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʛʦʨʘʟʜʦ ʯʘʱʝ, ʯʝʤ Bluetooth ʤʘʷʢʠ. ʅʘ ʤʥʦʛʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʦʬʠʩʘʭ ʠʣʠ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʫʞʝ ʜʘʚʥʦ ʨʘʟʚʝʨʥʫʪʳ ʩʚʦʠ 

ʩʠʩʪʝʤʳ Wi-Fi, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʚʥʝʜʨʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʅʘ ʝʝ ʦʩʥʦʚʝ ʪʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʤʦʱʴʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ (RF) ʩʠʛʥʘʣʘ 

ʠ ʧʨʦʮʝʩʩʦʚ ʪʨʠʘʥʛʫʣʷʮʠʠ. ʈʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʣʘʛʘʶʪʩʷ 

ʥʘ ʩʠʣʫ ʩʠʛʥʘʣʘ, ʬʘʟʫ ʩʠʛʥʘʣʘ, ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ, ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʫʛʦʣ ʧʨʠʙʳʪʠʷ, 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʢʘʥʘʣʘ ʠ ʪʘʢ ʜʘʣʝʝ, ʥʦ ʚ ʮʝʣʦʤ ʚʩʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʠʷ ʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʠʛʥʘʣʘʤʠ Wi-Fi ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʥʦ ʠ ʫ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʝʩʪʴ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ʊʘʢʞʝ, ʢʘʢ ʠ ʩ 

Bluetooth ʤʘʷʢʘʤʠ, ʜʣʷ ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ Wi-Fi ʩʠʛʥʘʣʘʭ, ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʠʤ ʟʘʪʨʘʪʘʤ ʥʘ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɽʱʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʠʛʥʘʣʳ 

Wi-Fi ʣʝʛʢʦ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʤʝʭ ʠ ʤʦʛʫʪ ʩʠʣʴʥʦ ʢʦʣʝʙʘʪʴʩʷ. ɹʦʣʝʝ 

ʪʦʛʦ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʛʨʘʥʠʯʝʥʥʘ ʪʘʢʞʝ ʧʣʦʪʥʦʩʪʴʶ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ Wi-Fi ʠ ʧʦʩʪʦʨʦʥʥʠʤʠ ʩʠʛʥʘʣʘʤʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʜʥʦʤ ʧʨʠʥʮʠʧʝ ï 

ʨʘʟʤʝʱʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 

ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʥʘʚʠʛʘʮʠʷ. ʕʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʢʘʤʝʨʳ, ʩʝʥʩʦʨʳ, ʩʠʩʪʝʤʳ ʚʠʜʠʤʦʛʦ 

ʩʚʝʪʘ, ʠʥʬʨʘʢʨʘʩʥʳʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠʣʠ ʣʘʟʝʨʥʳʝ ʧʨʠʙʦʨʳ ʧʝʨʝʜʘʯ. ɺʩʝ ʵʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʧʦʤʦʛʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʡ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʡ, ʥʦ ʪʨʝʙʫʶʪ ʦʛʨʦʤʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʭ ʚʥʝʜʨʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʊʘʢʞʝ ʥʘʚʠʛʘʮʠʷ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʢʘʨʪʳ 

ʧʦʤʝʱʝʥʠʡ, ʩʦʩʪʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʦʚ, ʩʙʦʨ ʜʘʥʥʳʭ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʵʪʠʤʠ 

ʜʘʥʥʳʤʠ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ, ʯʪʦ ʪʦʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʨʦʛʦʚʠʟʥʫ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʊʨʝʪʴʝ ʨʝʰʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʥʝʜʦʨʦʛʠʤ, ʧʨʦʩʪʳʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ. ɺ 2017 

ʛʦʜʫ ʬʠʨʤʘ Microsoft ʚʳʧʫʩʪʠʣʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Android ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ Path Guide. ʂʦʥʝʯʥʦ, ʦʯʝʥʴ ʥʝʦʞʠʜʘʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʩʣʦʞʥʳʭ 



 

133 

ʜʘʪʯʠʢʦʚ ʠ ʤʘʷʢʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʢ ʦʙʳʯʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ ʥʘ 

ʩʤʘʨʪʬʦʥʳ. ʅʦ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʧʦʢʦʣʝʥʠʡ ʥʘʰʠʭ ʛʘʜʞʝʪʦʚ ʦʩʥʘʱʘʶʪʩʷ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ: ʘʢʩʝʣʝʨʦʤʝʪʨʳ, ʛʠʨʦʩʢʦʧʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʘʩʳ, 

ʙʘʨʦʤʝʪʨʳ ʠ ʪʘʢ ʜʘʣʝʝ. ʀʤʝʥʥʦ ʥʘ ʠʭ ʦʩʥʦʚʝ ʨʘʙʦʪʘʝʪ ʜʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʩʪ ʠ ʛʝʥʠʘʣʝʥ. ʏʝʣʦʚʝʢ (ʥʘʟʦʚʝʤ ʝʛʦ 

çɺʝʜʫʱʠʡè) ʭʦʯʝʪ ʫʢʘʟʘʪʴ ʠʟ ʪʦʯʢʠ ɸ ʚ ʪʦʯʢʫ ɹ ʧʫʪʴ ʜʨʫʛʠʤ ʣʶʜʷʤ 

(çɺʝʜʦʤʳʤè). çɺʝʜʫʱʠʡè ʩʢʘʯʠʚʘʝʪ ʧʨʠʣʦʞʝʥʠʝ Path Guide ʠ ʟʘʧʫʩʢʘʝʪ ʝʛʦ ʚ 

ʪʦʯʢʝ ɸ. ɼʘʣʝʝ ʦʥ ʟʘʧʠʩʳʚʘʝʪ ʩʚʦʡ ʧʦʣʥʳʡ ʧʫʪʴ ʚ ʪʦʯʢʫ ɹ. ʇʨʠʣʦʞʝʥʠʝ, ʩ 

ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʩʤʘʨʪʬʦʥʘ, ʨʘʩʧʦʟʥʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ, ʧʦʚʦʨʦʪʳ, ʧʦʜʲ-

ʝʤʳ ʠ ʩʧʫʩʢʠ ʧʦ ʣʝʩʪʥʠʮʝ ʠʣʠ ʥʘ ʣʠʬʪʝ, ʠ ʟʘʧʠʩʳʚʘʝʪ ʵʪʦ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʢʠ ɹ, çɺʝʜʫʱʠʡè ʤʦʞʝʪ ʜʦʧʦʣʥʠʪʴ ʤʘʨʰʨʫʪ ʣʶʙʳʤʠ 

ʘʥʥʦʪʘʮʠʷʤʠ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʛʦ ʠʣʠ ʛʦʣʦʩʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠ ʜʘʞʝ ʬʦʪʦʛʨʘʬʠʷʤʠ 

ʢʘʢʠʭ-ʪʦ ʧʨʠʤʝʯʘʪʝʣʴʥʳʭ ʤʝʩʪ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ çɺʝʜʫʱʠʡè ʨʝʰʘʝʪ, ʯʪʦ ʤʘʨʰʨʫʪ 

ʦʬʦʨʤʣʝʥ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʦʥ ʟʘʛʨʫʞʘʝʪ ʝʛʦ ʚ çʦʙʣʘʢʦè ʩ ʚʳʙʨʘʥʥʳʤ 

ʥʘʟʚʘʥʠʝʤ ʤʘʨʰʨʫʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ çɺʝʜʦʤʳʝè ʩʤʦʛʣʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʳʤ ʤʘʨʰʨʫʪʦʤ, 

ʦʥʠ ʪʘʢʞʝ ʩʢʘʯʠʚʘʶʪ ʧʨʠʣʦʞʝʥʠʝ Path Guide ʠ ʩ ʧʦʤʦʱʴʶ ʥʘʟʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʠʤ ʧʝʨʝʜʘʣ çɺʝʜʫʱʠʡè, ʥʘʭʦʜʷʪ ʤʘʨʰʨʫʪ ʚ ʧʦʠʩʢʦʚʠʢʝ ʚʥʫʪʨʠ ʧʨʠʣʦʞʝʥʠʷ. 

ɼʘʣʝʝ çɺʝʜʦʤʳʝè ʧʨʦʩʪʦ ʩʣʝʜʫʶʪ ʠʥʩʪʨʫʢʮʠʷʤ, ʦʩʪʘʚʣʝʥʥʳʤ çɺʝʜʫʱʠʤè ʚ 

ʧʨʠʣʦʞʝʥʠʠ, ʠ ʜʚʠʛʘʶʪʩʷ ʠʟ ʪʦʯʢʠ ɸ ʜʦ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʙʠʨʘʶʪ ʜʘʥʥʳʝ, ʨʘʟʣʠʯʥʳʝ 

ʧʫʪʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʝʱʝ ʙʦʣʝʝ ʧʦʣʝʟʥʦʡ. ʏʝʤ 

ʙʦʣʴʰʝ ʤʘʨʰʨʫʪʦʚ ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʪʝʤ ʣʫʯʰʝ ʠ 

ʠʥʬʦʨʤʘʪʠʚʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʥʘʚʠʛʘʮʠʷ. ɸ ʩʠʩʪʝʤʘ ʘʥʥʦʪʘʮʠʡ ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʠ 

ʤʘʨʰʨʫʪʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪʴ ʤʘʨʰʨʫʪ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʚʠʜʝ ʘʫʜʠʦ, ʪʝʢʩʪʘ 

ʠʣʠ ʬʦʪʦʛʨʘʬʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʥʝʩʪʠ ʚ ʤʘʨʰʨʫʪ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ. ʂʘʞʜʳʡ 

ʤʘʨʰʨʫʪ ʦʩʥʘʱʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʜʝʣʠʪʴʩʷ 

ʥʘ ʚʝʙ-ʩʘʡʪʘʭ ʠʣʠ ʧʨʠʢʨʝʧʣʷʪʴ ʢ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ Path Guide ï ʧʨʦʨʳʚʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʥʘʚʠʛʘʮʠʡ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʫ ʥʝʛʦ ʪʦʞʝ ʝʩʪʴ ʤʠʥʫʩ. ʅʘ ʤʦʤʝʥʪ 2020 

ʛʦʜʘ, ʜʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ: ʧʦʩʣʝʜʥʝʝ ʝʛʦ 

ʦʙʥʦʚʣʝʥʠʝ ʙʳʣʦ ʚ ʪʦʤ ʞʝ ʛʦʜʫ, ʯʪʦ ʠ ʛʦʜ ʝʛʦ ʚʳʧʫʩʢʘ. ʕʪʦ ʧʨʠʩʢʦʨʙʥʦ, ʯʪʦ 

ʪʘʢʠʝ ʛʝʥʠʘʣʴʥʳʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʩʪʳʝ ʨʝʰʝʥʠʷ ʥʝ ʧʦʣʫʯʘʶʪ ʩʚʦʝʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ɺʝʜʴ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʤʦʛʣʠ ʙʳ ʩʦʟʜʘʚʘʪʴʩʷ ʜʦʩʪʫʧʥʳʝ ʠ 

ʜʝʰʝʚʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʪʨʝʙʫʶʱʠʝ ʣʠʰʴ ʥʝʙʦʣʴʰʫʶ ʠʥʪʝʨʘʢʪʠʚʥʫʶ 

ʢʘʨʪʫ, ʥʘ ʢʦʪʦʨʫʶ ʙʳʣʦ ʙʳ ʜʦʩʪʘʪʦʯʥʦ ʥʘʥʝʩʪʠ ʨʘʥʝʝ ʟʘʧʠʩʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʣʦʞʝʥʠʷ ʤʘʨʰʨʫʪʳ. ɸ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʥʝʦʙʭʦʜʠʤ ʣʠʰʴ ʩʤʘʨʪʬʦʥ ʚ ʨʫʢʘʭ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʪʝʨʥʝʪʫ. 
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ʉʊʀʃʀʉʊʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ɸʈʍʀʊɽʂʊʋʈʅʆɻʆ 

ʌʆʈʄʆʆɹʈɸɿʆɺɸʅʀʗ ʇʈʆɻʋʃʆʏʅʓʍ ʉʋɼʆɺ 

STYLISTIC ASPECTS OF THE ARCHITECTURAL SHAPING  

OF THE CRUISE COASTAL  SHIPS 
 

ɸʥʥʦʪʘʮʠʷ: ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʷʚʣʷʶʪʩʷ 

ʧʨʦʙʣʝʤʳ ʵʩʪʝʪʠʢʠ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ʩʫʜʦʚ ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʧʣʘʚʩʨʝʜʩʪʚʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʠʣʷ 

ʧʨʦʛʫʣʦʯʥʦʛʦ ʩʫʜʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʟʚʠʪʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

Abstract: the subject of study in a scientific paper is the problem of aesthetics 

appearance of vessels as an integral part of assessing the quality of ships. Problems 

associated with the formation feature of the style the cruise coastal ships in the 

context of the development of artistic culture and scientific and technological 

progress are considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʩʪʝʪʠʢʘ ʩʫʜʥʘ, ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʜʠʟʘʡʥ ʷʭʪ, 

ʩʪʠʣʝʦʙʨʘʟʦʚʘʥʠʝ. 

Keywords: vessel aesthetics, art culture, design yachts, style education. 
 

ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʧʨʦʛʫʣʦʯʥʳʭ ʩʫʜʦʚ ʧʨʦʙʣʝʤʘ ʩʪʠʣʷ 

ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ. ɺʦʧʨʦʩʳ ʩʪʠʣʷ ʤʘʣʦ ʠʟʫʯʝʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ ʥʝ 

ʪʦʣʴʢʦ ʢ ʧʨʦʛʫʣʦʯʥʳʤ ʩʫʜʘʤ, ʥʦ ʠ ʢ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ ʜʠʟʘʡʥʝʨʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʥʠ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʠʟʘʡʥʝʨʳ ʠ ʘʨʭʠʪʝʢʪʦʨʳ, ʧʦʩʪʦʷʥʥʦ ʩʪʘʣʢʠʚʘʷʩʴ ʩ 

ʥʠʤʠ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʨʝʰʘʶʪ ʵʪʠ ʚʦʧʨʦʩʳ. 

ʇʦʥʠʤʘʥʠʶ ʧʨʦʙʣʝʤʳ ʩʪʠʣʷ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ, ʘ ʠʤʝʥʥʦ: ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʪʠʣʝʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʦʙʱʝʤ ʧʨʦʮʝʩʩʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʫʣʦʯʥʦʛʦ 

ʩʫʜʥʘ; ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʪʠʣʠʩʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʦʨʤʳ; 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʦ- ʠ ʩʪʠʣʝʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʘʜ ʩʦʟʜʘʥʠʝʤ 

ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʛʫʣʦʯʥʳʭ ʩʫʜʦʚ ʠ ʨʘʟʨʘʙʦʪʢʝ ʦʙʲʝʢʪʠʚʥʳʭ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʛʫʣʦʯʥʳʭ ʩʫʜʦʚ ʚ ʯʘʩʪʠ ʩʪʠʣʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʬʦʨʤʳ. 
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ɿʨʠʤʦʝ ʚʳʨʘʞʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠʜʝʠ ʚʩʝʛʜʘ ʥʝʩʝʪ ʥʘ ʩʝʙʝ ʧʝʯʘʪʴ 

ʚʨʝʤʝʥʠ, ʪ. ʝ. ʚʳʩʪʫʧʘʝʪ ʚ ʢʦʥʢʨʝʪʥʦʡ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʧʨʠʝʤʳ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʦʙʨʘʟʮʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʚʩʷʢʠʡ ʨʘʟ ʚʳʩʪʫʧʘʶʪ ʚ ʥʦʚʦʤ 

ʟʘʢʦʥʦʤʝʨʥʦʤ ʝʜʠʥʩʪʚʝ, ʩʦʟʚʫʯʥʦʤ ʵʧʦʭʝ. ʕʪʦ ʟʘʢʦʥʦʤʝʨʥʦʝ ʝʜʠʥʩʪʚʦ, ʦʙʝʩʧʝ-

ʯʠʚʘʝʤʦʝ ʚʩʝʡ ʩʠʩʪʝʤʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʠ ʦʙʨʘʟʫʝʪ ʩʪʠʣʴ. 

ʅʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʨʘʟʛʨʘʥʠʯʠʪʴ ʧʦʥʷʪʠʷ çʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝè ʠ 

çʩʪʠʣʝʦʙʨʘʟʦʚʘʥʠʝè. ʌʦʨʤʦʙʨʘʟʦʚʘʥʠʝ ʢʘʢ ʧʨʦʮʝʩʩ ʩʣʦʞʝʥʠʷ ʬʦʨʤʳ ï ʷʚʣʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ, ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ (ʤʘʪʝʨʠʘʣʠʟʘʮʠʶ) 

ʬʫʥʢʮʠʠ ʧʨʦʛʫʣʦʯʥʦʛʦ ʩʫʜʥʘ ʚ ʩʩʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ 

ʧʨʦʮʝʩʩʘʭ; ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʬʦʨʤʳ ʧʨʦʛʫ-

ʣʦʯʥʦʛʦ ʩʫʜʥʘ ʩ ʫʯʝʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ; ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʦʪʦʪʠʧʘ, ʪ.ʝ. 

ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ (ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ) ʩʚʦʡʩʪʚ, ʦʧʨʘʚʜʳʚʘʶʱʠʭ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʥʦʚʦʡ ʤʦʜʝʣʠ ʧʨʦʛʫʣʦʯʥʦʛʦ ʩʫʜʥʘ. 

ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʜʘʝʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʨʝʰʝʥʠʷ. ʕʪʦ ʪʦʣʴʢʦ ʦʩʥʦʚʘ, ʤʘʪʝʨʠʘʣʴʥʳʡ ʥʦʩʠʪʝʣʴ ʠʜʝʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʨʝʰʝʥʠʷ ʧʨʦʛʫʣʦʯʥʦʛʦ ʩʫʜʥʘ, ʚʦʧʣʦʱʝʥʠʝ ʢʦʪʦʨʦʡ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʝʘʣʠʟʘʮʠʶ ʪʨʝʙʦʚʘʥʠʡ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʠ ʬʘʢʪʦʨʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʙʳʪʫʶʱʠʝ ʥʦʨʤʳ ʠ ʠʜʝʘʣʳ, ʦʙʱʝʩʪʚʝʥʥʦ-ʮʝʥʥʦʩʪʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʝʜʤʝʪʝ 

ʧʦʪʨʝʙʣʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʩʪʠʞʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ), ʵʚʦʣʶʮʠʷ ʤʦʜʳ, 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʛʨʫʧʧ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʫʣʦʯʥʦʛʦ ʩʫʜʥʘ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ 

ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʘʢʦ ʪʝ ʧʨʠʥʮʠʧʳ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ 

ʩʚʷʟʘʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʘ ʷʚʣʷʶʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʵʩʪʝʪʠ-

ʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʵʧʦʭʠ, ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʦʙʨʘʟʥʳʤ 

ʚʦʧʣʦʱʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʚ ʬʦʨʤʘʭ ʧʨʝʜʤʝʪʥʦʛʦ ʤʠʨʘ, ʢʘʢ ʨʘʟ ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʦʮʝʩʩ ʩʪʠʣʝʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʫʶʪʩʷ ʵʩʪʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʞʘʶʪ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦ (ʭʫʜʦʞʝʩʪʚʝʥʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ) ʟʘʤʳʩʣʘ ʧʨʦʝʢʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʩʪʠʣʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʨʝʜʩʪʚʘ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʫʶʪʩʷ ʚ ʦʙʨʘʟʥʫʶ ʩʠʩʪʝʤʫ, 

ʠʤʝʶʱʫʶ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʦʟʥʘʝʪʩʷ, ʪ. ʝ. 

ʧʨʠʟʥʘʢʠ ʩʪʠʣʝʚʦʛʦ ʨʝʰʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʠʣʝʚʦʛʦ ʨʝʰʝʥʠʷ ʦʪ ʪʚʦʨʯʝʩʢʦʡ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʩʪʠ ʘʚʪʦʨʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʜʠʟʘʡʥʝʨʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʟʜʝʣʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʯʝʪʘʪʴ ʩʚʦʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ 

ʫʩʪʨʝʤʣʝʥʠʷ ʩ ʞʝʩʪʢʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ɻʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʜʠʟʘʡʥʝʨʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʨʘʟʠ-

ʪʝʣʴʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ʩʫʜʥʘ, ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʠ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ, ʚʳʩʦʢʦʛʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʝʢʦʨʘ [3]. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʩʪʠʣʝʚʦʡ ʪʝʥʜʝʥʮʠʠ ʭʘʨʘʢʪʝʨ 

ʢʦʥʢʨʝʪʥʳʭ ʩʪʠʣʝʚʳʭ ʨʝʰʝʥʠʡ ʥʝʦʜʥʦʨʦʜʝʥ. ʆʜʥʘ ʠʟ ʧʨʠʯʠʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʥʘʣʠʯʠʠ ʨʘʟʥʳʭ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʪʠʧʦʚ ʧʨʦʛʫʣʦʯʥʳʭ ʩʫʜʦʚ. 

ɺʘʞʥʳʡ ʘʩʧʝʢʪ ʚ ʧʨʦʙʣʝʤʘʪʠʢʝ ʩʪʠʣʷ ʩʚʷʟʘʥ ʩʦ ʩʪʘʡʣʠʥʛʦʤ. ɺ ʧʨʘʢʪʠʢʝ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʥʝʨʝʜʢʦ ʠʤʝʝʪ ʤʝʩʪʦ ʩʪʠʣʠʟʘʪʦʨʩʪʚʦ, 

ʫʢʨʘʰʘʪʝʣʴʩʪʚʦ, ʜʝʢʦʨʘʪʠʚʠʟʤ. ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪ 

ʵʬʬʝʢʪʥʳʝ ʚʥʝʰʥʠʝ ʧʨʠʝʤʳ ʜʣʷ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ʤʦʜʥʦʛʦ ʟʚʫʯʘʥʠʷ ʬʦʨʤ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʘ ʪʘʢʞʝ ʬʫʪʫʨʦʣʦʛʠʯʝʩʢʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʦʙ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤʘʭ ʙʫʜʫʱʝʛʦ. ʉʪʘʡʣʠʥʛ ʟʘʚʝʨʰʘʝʪ ʨʘʟʥʳʝ 

ʩʪʠʣʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʪʘʥʦʚʷʩʴ ʛʨʦʪʝʩʢʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʫʜʥʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʝʢʦʨ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʍʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʜʝʢʦʨʘ ï ʝʛʦ ʦʨʛʘʥʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ ʠ ʩ ʥʘʟʚʘʥʠʝʤ ʩʫʜʥʘ [2]. ɼʝʢʦʨ (ʦʪ ʣʘʪ. decoro ï ʫʢʨʘʰʘʶ) ʧʨʦʛʫʣʦʯʥʦʛʦ 

ʩʫʜʥʘ ï ʩʠʩʪʝʤʘ ʝʛʦ ʫʢʨʘʰʝʥʠʡ, ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʬʦʨʤʳ. ʋʢʨʘʰʝʥʠʝ 

ʩʫʜʥʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʠʜʝʶ ʢʦʤʧʦʟʠʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ 

ʮʝʣʦʩʪʥʦʛʦ ʦʙʨʘʟʘ. ɿʨʠʤʦʝ ʚʳʨʘʞʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠʜʝʠ ʥʝʩʝʪ ʥʘ ʩʝʙʝ ʧʝʯʘʪʴ 

ʚʨʝʤʝʥʠ, ʪ. ʝ. ʚʳʩʪʫʧʘʝʪ ʚ ʢʦʥʢʨʝʪʥʦʡ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʬʦʨʤʝ. ʉʠʩʪʝʤʘ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ ʦʙʱʝʩʪʚʘ ʠʟʤʝʥʷʝʪʩʷ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʧʝʨʠʦʜʳ ʩʦʟʜʘʥʠʷ 

ʧʨʝʜʤʝʪʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʰʝʥʥʳʭ ʜʝʢʦʨʘ (ʧʨʠʥʮʠʧ ʬʫʥʢʮʠʦʥʘʣʠʟʤʘ), ʠʣʠ 

ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʜʝʢʦʨ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʘ ʩʫʜʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʮʚʝʪʦʚʦʝ ʨʝʰʝʥʠʝ. ɺʘʨʴʠʨʫʷ ʮʚʝʪʘ ʦʢʨʘʩʢʠ ʚʥʝʰʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʫʜʥʘ, 

ʤʦʞʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʚʣʠʷʪʴ ʥʘ ʝʛʦ ʵʩʪʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʟʨʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ, ʥʘʤʝʨʝʥʥʦ ʠʩʢʘʞʘʪʴ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʚʣʠʷʪʴ ʥʘ ʨʘʟʣʠʯʠʤʦʩʪʴ ʩʠʣʫʵʪʘ ʩʫʜʥʘ. 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʠʚʝʜʝʥʥʦʤʫ ʨʘʥʝʝ, ʩʪʠʣʴ ʦʧʦʟʥʘʝʪʩʷ ʧʦ ʨʷʜʫ 

ʧʨʠʟʥʘʢʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʩʪʠʣʝʚʦʛʦ ʧʨʠʟʥʘʢʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʭʘʨʘʢʪʝʨʝ ʧʣʘʩʪʠ-

ʯʝʩʢʦʛʦ, ʮʚʝʪʦʚʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʡ [1]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʠʣʝʚʦʝ 

ʨʝʰʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʳ, ʠʭ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠ 

ʮʚʝʪʦ-ʬʘʢʪʫʨʥʦʛʦ ʨʝʰʝʥʠʷ. 

ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʠʣʷ ʧʨʦʛʫʣʦʯʥʦʛʦ ʩʫʜʥʘ ʥʝ ʚʩʝ ʧʨʠʟʥʘʢʠ ʠʛʨʘʶʪ ʦʜʠʥʘ-

ʢʦʚʫʶ ʨʦʣʴ. ɺ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʦʥʠ ʧʨʦʷʚʣʷʶʪ 

ʩʝʙʷ ʥʝ ʚ ʨʘʚʥʦʡ ʤʝʨʝ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʨʠʟʥʘʢ, ʢʘʢ ʭʘʨʘʢʪʝʨ ʧʣʘʩʪʠʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ ʬʦʨʤʳ, ʥʝʠʟʤʝʥʥʦ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ. ʀʤʝʥʥʦ ʧʣʘʩʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʧʨʝʜʝʣʷʝʪ ʩʠʣʫʵʪ ʠ ʧʦʜʩʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʮʚʝʪʦ-

ʬʘʢʪʫʨʥʦʛʦ ʨʝʰʝʥʠʷ, ʩ ʢʦʪʦʨʳʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ. 

ʉʠʣʫʵʪ ʜʘʝʪ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩʫʜʥʘ ʠ 

ʚʳʨʘʞʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʳ. ʎʚʝʪʦ-

ʬʘʢʪʫʨʥʦʝ ʨʝʰʝʥʠʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʚʦʝʦʙʨʘʟʠʝ ʩʪʠʣʷ, ʘ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ 

ʜʦʧʦʣʥʷʝʪ ʦʙʣʠʢ ʩʫʜʥʘ ʜʦ ʣʦʛʠʯʝʩʢʦʛʦ ʟʘʚʝʨʰʝʥʠʷ. 
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ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʎʆ ʠ ɻɺʉ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʤʝʪʦʜʠʢʘ ʠ ʢʨʠʪʝʨʠʡ 

ʦʮʝʥʢʠ ʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

Abstract:  the article discusses the characteristics of heat-insulating materials 

used in central heating and hot water supply, formulates a methodology and criterion 

for assessing and evaluates the effectiveness of heat-insulating materials. 
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ʢʘʫʯʫʢ, ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ ʮʠʣʠʥʜʨʳ, ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ, ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚʦ ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʎʆ ʠ ɻɺʉ, ʥʘʤʠ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: 

ʚʩʧʝʥʝʥʥʳʡ ʧʦʣʠʵʪʠʣʝʥ, ʚʩʧʝʥʝʥʥʳʡ ʢʘʫʯʫʢ, ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ ʮʠʣʠʥʜʨʳ. 

ʆʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ: ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʤʝʥʝʥʠʷ, ʩʘʥʠʪʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʤʦʥʪʘʞʘ. 

ɺʳʙʦʨ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ. ʇʨʠ ʦʮʝʥʢʝ ʦʙʲʝʢʪʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʙʦʣʝʝ ʪʨʝʭ ʚʦʟʥʠʢʘʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʨʫʜʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʪʥʦʡ (ʙʘʣʣʴʥʦʡ) ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʚʳʩʪʫʧʘʣʠ ʧʷʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʜʝʧʘʨʪʘʤʝʥʪʘ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʚʩʝʭ ʵʢʩʧʝʨʪʦʚ ʚʳʩʰʝʝ, ʦʙʱʠʡ ʩʪʘʞ 

ʨʘʙʦʪʳ ʦʪ 20 ʜʦ 40 ʣʝʪ, ʩʪʘʞ ʨʘʙʦʪʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʙʦʣʝʝ 15 ʣʝʪ. 
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ɼʣʷ ʦʧʨʦʩʘ ʵʢʩʧʝʨʪʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʘʥʢʝʪʘ, ʚ ʢʦʪʦʨʦʡ ʵʢʩʧʝʨʪʳ 

ʨʘʥʞʠʨʦʚʘʣʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʟʥʘʯʠʤʦʩʪʠ (ʪʘʙʣ. 1). 

ʄʝʪʦʜʠʯʝʩʢʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 

1. ʇʦʣʫʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʨʘʥʛʘ ʢʘʞʜʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʩʫʤʤʠʨʦʚʘʥʠʝ 

ʨʘʥʛʦʚ, ʧʨʠʩʚʦʝʥʥʳʭ ʚʩʝʤʠ ʵʢʩʧʝʨʪʘʤʠ ʧʦ ʚʩʝʤ ʤʘʪʝʨʠʘʣʘʤ ʜʣʷ ʢʘʞʜʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈ1 (ʪʘʙʣ. 2). 

2. ʇʦʣʫʯʝʥʠʝ ʚʝʩʘ ʢʘʞʜʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʦʪʥʦʰʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ 

ʩʫʤʤʳ ʨʘʥʛʦʚ ʧʦ ʢʘʞʜʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢ ʧʦʩʣʝʜʫʶʱʝʡ ɺ1. 

3. ʇʦʣʫʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʨʘʥʛʘ ʧʦ ʧʷʪʠ ʵʢʩʧʝʨʪʘʤ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʈ2 (ʪʘʙʣ. 3,4,5). 

4. ʇʦʣʫʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʚʝʩʘ ʧʦ ʧʷʪʠ ʵʢʩʧʝʨʪʘʤ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʧʣʦʠʟʦ-

ʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ɺ2. 

5. ʇʦʣʫʯʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʚʝʩʘ ɺ3 ʜʣʷ ʢʘʞʜʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʚʝʩʘ ʧʦ ʧʷʪʠ ʵʢʩʧʝʨʪʘʤ ʜʣʷ 

ʚʩʝʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʚʝʩ ʢʘʞʜʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʢʘʞʜʦʤʫ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ: ɺ3=ɺ1ʭɺ2 

6. ʂʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʷʚʣʷʝʪʩʷ ʂʵʬ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʂʵʬ ʩʫʤʤʠʨʫʝʤ ɺ3 ʧʦ ʚʩʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʯʪʝʥʠʷ ʧʦʣʫʯʝʥʥʫʶ 

ʩʫʤʤʫ ʫʤʥʦʞʘʝʤ ʥʘ 10: ễɺ3ʭ10. 

7. ʆʮʝʥʢʘ: ʯʝʤ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʘ ʂʵʬ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ. 

ʊʘʙʣʠʮʘ 1 

ʇʨʠʩʚʦʝʥʠʝ ʨʘʥʛʦʚ ʧʷʪʴʶ ʵʢʩʧʝʨʪʘʤʠ ʧʦ ʪʨʝʤ ʤʘʪʝʨʠʘʣʘʤ. 

ʧ/ʧ 

 

ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʩʧʝʥʝʥʥʳʡ 

ʧʦʣʠʵʪʠʣʝʥ 

ʄʠʥʝʨʘʣʚʘʪ- 

ʥʳʝ ʮʠʣʠʥʜʨʳ 

ɺʩʧʝʥʝʥʥʳʡ 

ʢʘʫʯʫʢ 

ʈʘʥʛ ʈʘʥʛ ʈʘʥʛ 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

1 ʇʘʨʦʧʨʘʥʠʮʘʝʤʦʩʪʴ 6 4 3 6 4 4 6 5 7 5 5 7 5 5 6 

2 ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠʤʝʥʝʥʠʷ 4 3 2 3 1 7 1 3 1 3 4 1 1 2 2 

3 ʉʘʥʠʪʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 5 7 5 7 3 1 3 2 6 1 6 5 7 7 5 

4 ɼʦʣʛʦʚʝʯʥʦʩʪʴ 1 2 4 1 2 2 2 4 2 6 2 4 6 3 4 

5 ʇʣʦʪʥʦʩʪʴ 7 5 7 5 6 6 7 6 5 2 7 6 4 6 7 

6 ʇʨʦʯʥʦʩʪʴ 3 6 6 2 7 5 5 7 4 7 2 2 3 1 1 

7 ʋʜʦʙʩʪʚʦ ʤʦʥʪʘʞʘ 2 1 1 4 5 3 4 1 3 4 3 3 2 4 3 

 

1. ʇʦ ʤʘʪʝʨʠʘʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʫʤʤʘʨʥʳʝ 

ʨʘʥʛʠ ʈ1 ʢʘʞʜʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʙʣ. 2). ʅʘʠʤʝʥʴʰʠʡ ʩʫʤʤʘʨʥʳʡ 

ʨʘʥʛ 38 ʙʳʣ ʧʦʣʫʯʝʥ ʜʣʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʥʘʠʙʦʣʴʰʠʡ ʩʫʤʤʘʨʥʳʡ ʨʘʥʛ 86 ʙʳʣ ʧʦʣʫʯʝʥ ʜʣʷ 

ʥʘʠʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 
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2. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʝʩʘ ɺ1 ʢʘʞʜʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʜʝʣʝʥʠʝ 

ʥʘʠʤʝʥʴʰʝʛʦ ʩʫʤʤʘʨʥʦʛʦ ʨʘʥʛʘ 38 ʥʘ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ "ʫʜʦʙʩʪʚʦ ʤʦʥʪʘʞʘ" ʧʦʣʫʯʠʣʠ 38/43=0,9. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

"ʩʘʥʠʪʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ" 38/70=0,5 ʠ ʪ.ʜ. (ʪʘʙʣ.2). 

ʊʘʙʣʠʮʘ 2 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʩʘ ʢʘʞʜʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʧʦ ʚʩʝʤ ʧʷʪʠ ʵʢʩʧʝʨʪʘʤ ʠ ʧʦ ʚʩʝʤ ʪʨʝʤ ʤʘʪʝʨʠʘʣʘʤ. 

ˉ 

ʧ/ʧ 

ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʫʤʤʘʨʥʳʡ ʨʘʥʛ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, ʈ1 

ɺʝʩ, ʙʘʣʣ, 

ɺ1 

1 ʇʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 78 0,4 

2 ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠʤʝʥʝʥʠʷ 38 1 

3 ʉʘʥʠʪʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 70 0,5 

4 ɼʦʣʛʦʚʝʯʥʦʩʪʴ 45 0,8 

5 ʇʣʦʪʥʦʩʪʴ 86 0,4 

6 ʇʨʦʯʥʦʩʪʴ 61 0,6 

7 ʋʜʦʙʩʪʚʦ ʤʦʥʪʘʞʘ 43 0,9 

 

3. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʝʤ ʙʘʣʣʴʥʫʶ ʦʮʝʥʢʫ ʢʘʞʜʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ ʦʪʜʝʣʴʥʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʩʝʭ ʧʷʪʠ ʵʢʩʧʝʨʪʘʤ (ʪʘʙʣ. 3,4,5). 

ʉʫʤʤʘʨʥʳʡ ʚʝʩ ɺ3 ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ɺ1 ʥʘ ɺ2. 

ʂʨʠʪʝʨʠʡ ʂʵʬ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʯʠʩʣʷʝʪʩʷ 

ʢʘʢ ʩʫʤʤʘ ɺ3 ʧʦ ʚʩʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ:10
7

1

3Ö=äɺʂɻ ʬ , ʙʘʣʣʦʚ 

ʊʘʙʣʠʮʘ 3 

ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʚʩʧʝʥʝʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ 

ʧ/ʧ 
ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʫʤʤʘʨʥʳʡ 

ʨʘʥʛ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, 

ʈ2 

ɺʝʩ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨ-ʪʘʤ, 

ʙʘʣʣ, ɺ2 

ɺʝʩ 

ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, 

ʙʘʣʣ, ɺ1 

ʉʫʤʤʘʨʥʳʡ 

ʚʝʩ, ʙʘʣʣ, 

ɺ3 

1 
ʇʘʨʦʧʨʦʥʠ-

ʮʘʝʤʦʩʪʴ 
23 0,4 0,4 0,16 

2 
ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʨʠʤʝʥʝʥʠʷ 
13 0,8 1 0,8 

3 
ʉʘʥʠʪʘʨʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ 
27 0,4 0,5 0,2 

4 ɼʦʣʛʦʚʝʯʥʦʩʪʴ 10 1 0,8 0,8 

5 ʇʣʦʪʥʦʩʪʴ 30 0,3 0,4 0,12 

6 ʇʨʦʯʥʦʩʪʴ 24 0,4 0,6 0,24 

7 
ʋʜʦʙʩʪʚʦ 

ʤʦʥʪʘʞʘ 
13 0,8 0,9 0,72 

10
7

1

3Ö=äɺʂɻ ʬ , ʙʘʣʣ 3,04ʭ10 = 

30,4 

4. ʆʮʝʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
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ʏʝʤ ʤʝʥʴʰʝ ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʘʥʢʝʪʥʳʭ ʜʘʥʥʳʭ ʂʵʬ, ʪʝʤ 

ʢʘʯʝʩʪʚʦ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʣʫʯʰʝ (ʪʘʙʣ. 6). 

1 ʤʝʩʪʦ ʧʦ ʢʘʯʝʩʪʚʫ ʧʦʣʫʯʠʣʘ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠʟ ʚʩʧʝʥʝʥʥʦʛʦ ʢʘʫʯʫʢʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʂʵʬ = 28,3 ʙʘʣʣʘ. 2 ʤʝʩʪʦ ʧʦ ʢʘʯʝʩʪʚʫ ʟʘʥʠʤʘʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠʟ 

ʚʩʧʝʥʝʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ ï ʂɻ ʬ = 30,4 ʙʘʣʣʘ. 3 ʤʝʩʪʦ ʧʦ ʢʘʯʝʩʪʚʫ ʟʘʥʠʤʘʝʪ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠʟ ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʮʠʣʠʥʜʨʦʚ ï ʂɻ ʬ = 35,5 ʙʘʣʣʘ. 

ʊʘʙʣʠʮʘ 4 

ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʮʠʣʠʥʜʨʦʚ 

ʧ/ʧ 

 

ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʫʤʤʘʨʥʳʡ 

ʨʘʥʛ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, 

ʈ2 

ɺʝʩ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨ-ʪʘʤ, 

ʙʘʣʣ, ɺ2 

ɺʝʩ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, ʙʘʣʣ, 

ɺ1 

ʉʫʤʤʘʨʥʳʡ 

ʚʝʩ, ʙʘʣʣ, 

ɺ3 

1 
ʇʘʨʦʧʨʦʥʠ-

ʮʘʝʤʦʩʪʴ 
27 0,5 0,4 0,2 

2 
ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʨʠʤʝʥʝʥʠʷ 
15 0,9 1 0,9 

3 
ʉʘʥʠʪʘʨʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ 
13 1 0,5 0,5 

4 ɼʦʣʛʦʚʝʯʥʦʩʪʴ 16 0,8 0,8 0,64 

5 ʇʣʦʪʥʦʩʪʴ 26 0,5 0,4 0,2 

6 ʇʨʦʯʥʦʩʪʴ 28 0,5 0,6 0,3 

7 
ʋʜʦʙʩʪʚʦ 

ʤʦʥʪʘʞʘ 
15 0,9 0,9 0,81 

10
7

1

3Ö=äɺʂɻ ʬ , ʙʘʣʣ 3,55ʭ10 = 

35,5 

 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʨʘʟʥʦʩʪʴʶ ʂʵʬ ʜʣʷ ʨʘʟʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʈʘʟʥʦʩʪʴ ʜʣʷ 

ʚʩʧʝʥʝʥʥʦʛʦ ʢʘʫʯʫʢʘ ʠ ʚʩʧʝʥʝʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ ʩʦʩʪʘʚʣʷʝʪ (30,4-

28,3)*100/28,3=7,4%, ʯʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʦʚʝʨʥʳʤ. ʈʘʟʥʦʩʪʴ ʜʣʷ 

ʤʠʥʠʨʘʣʦʚʘʪʥʳʭ ʮʠʣʠʥʜʨʦʚ ʠ ʚʩʧʝʥʝʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ ʩʦʩʪʘʚʣʷʝʪ (35,5-

30,4)*100/30,4=16,7%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ. ʈʘʟʥʦʩʪʴ ʜʣʷ ʚʩʧʝʥʝʥʥʦʛʦ 

ʢʘʫʯʫʢʘ ʠ ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʮʠʣʠʥʜʨʦʚ ʩʦʩʪʘʚʣʷʝʪ (35,5-28,3)*100/28,3=25,4%, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ. 

ʊʘʙʣʠʮʘ 5 

ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʚʩʧʝʥʝʥʥʦʛʦ ʢʘʫʯʫʢʘ 

ʧ/ʧ 

 

ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʫʤʤʘʨʥʳʡ 

ʨʘʥʛ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, 

ʈ2 

ɺʝʩ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, 

ʙʘʣʣ, ɺ2 

ɺʝʩ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, ʙʘʣʣ, 

ɺ1 

ʉʫʤʤʘʨʥʳʡ 

ʚʝʩ, ʙʘʣʣ, 

ɺ3 

1 
ʇʘʨʦʧʨʦʥʠ-

ʮʘʝʤʦʩʪʴ 
28 0,3 0,3 0,12 

2 
ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʨʠʤʝʥʝʥʠʷ 
10 0,9 0,9 0,9 

3 
ʉʘʥʠʪʘʨʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ 
30 0,3 0,3 0,15 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 5 

ʧ/ʧ 
ʊʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʫʤʤʘʨʥʳʡ 

ʨʘʥʛ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, 

ʈ2 

ɺʝʩ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, 

ʙʘʣʣ, ɺ2 

ɺʝʩ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʧʦ ʧʷʪʠ 

ʵʢʩʧʝʨʪʘʤ, ʙʘʣʣ, 

ɺ1 

ʉʫʤʤʘʨʥʳʡ 

ʚʝʩ, ʙʘʣʣ, 

ɺ3 

4 ɼʦʣʛʦʚʝʯʥʦʩʪʴ 19 0,5 0,5 0,4 

5 ʇʣʦʪʥʦʩʪʴ 30 0,3 0,3 0,12 

6 ʇʨʦʯʥʦʩʪʴ 9 1 1 0,6 

7 
ʋʜʦʙʩʪʚʦ 

ʤʦʥʪʘʞʘ 
15 0,6 0,6 0,54 

10
7

1

3Ö=äɺʂɻ ʬ , ʙʘʣʣ 2,83ʭ10 = 

28,3 
 

ʊʘʙʣʠʮʘ 6 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

ɺʳʚʦʜʳ. 

1. ɼʣʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷ-

ʝʤʳʭ ʚʦ ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʦʪʦʧʣʝʥʠʷ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ: ʚʩʧʝʥʝʥʥʳʡ 

ʧʦʣʠʵʪʠʣʝʥ, ʚʩʧʝʥʝʥʥʳʡ ʢʘʫʯʫʢ, ʤʠʥʝʨʘʣʦʚʘʪʥʳʝ ʮʠʣʠʥʜʨʳ. 

2. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʤʝʥʝʥʠʷ, ʩʘʥʠʪʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, 

ʧʨʦʯʥʦʩʪʴ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʤʦʥʪʘʞʘ. 

3. ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʮʝʥʠʚʘʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʯʠʪʘʝʤ ʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʢʩʧʝʨʪʥʦʡ (ʙʘʣʣʴʥʦʡ) ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. ʂʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ 

ʂɻ ʬ. ʏʝʤ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʘ ʂʵʬ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʪʝʧʣʦʠʟʦʣʷʮʠʷ. 

4. ʇʨʦʚʝʜʝʥʥʘʷ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ: 

1 ʤʝʩʪʦ ʧʦ ʢʘʯʝʩʪʚʫ ʧʦʣʫʯʠʣʘ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠʟ ʚʩʧʝʥʝʥʥʦʛʦ ʢʘʫʯʫʢʘ ʂʵʬ 

= 28,3 ʙʘʣʣʘ. 

2 ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠʟ ʚʩʧʝʥʝʥʥʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ ʂʵʬ = 30,4 

ʙʘʣʣʘ. 

3 ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠʟ ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʮʠʣʠʥʜʨʦʚ ʂʵʬ = 35,5 

ʙʘʣʣʘ. 

5. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 7,4% ʜʦ 25,4%, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʚʘʣʠʤʝʪʨʠʷ. ʀʟʤʝʨʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ/ ɺ.ʂ. ʌʝʜʶʢʠʥ. ï ʄʦʩʢʚʘ : ʂʅʆʈʋʉ, 2020. ï 316ʩ. 

ˉ ʧ/ʧ ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʂɻ ʬ, ʙʘʣʣ 

1 ɺʩʧʝʥʝʥʥʳʡ ʢʘʫʯʫʢ 28,3 

2 ɺʩʧʝʥʝʥʥʳʡ ʧʦʣʠʵʪʠʣʝʥ 30,4 

3 ʄʠʥʝʨʘʣʦʚʘʪʥʳʝ ʮʠʣʠʥʜʨʳ 35,5 
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ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʪʨʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʦʧʝʨʘ-

ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ Android, iOS ʠ Windows Phone, ʘ ʪʘʢʞʝ ʠʭ ʢʨʘʪʢʫʶ ʠʩʪʦʨʠʶ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

Abstract: the article describes the three most common operating systems 

Android, iOS and Windows Phone, as well as their brief history. The work also will 

describe advantages and disadvantages of following operating systems. 
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ʩʤʘʨʪʬʦʥ. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤ 

ʤʥʦʞʝʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʥʠ ʟʘʤʝʥʠʣʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ: ʢʘʤʝʨʘ, ʩʝʢʫʥʜʦʤʝʨ, ʙʫʜʠʣʴʥʠʢ, ʥʘʚʠʛʘʪʦʨ, ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʩʪʦ ʫʙʠʪʴ ʩʚʦʝ ʚʨʝʤʷ. ʅʦ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʫʤʥʳʤʠ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʤʘʨʪʬʦʥʳ ʥʝ ʙʳʣʠ ʙʳ, ʝʩʣʠ ʙʳ ʥʝ 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʯʝʥʴ ʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʤʠ ʨʝʩʫʨʩʘʤʠ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʂʇʂ (ʢʘʨʤʘʥʥʳʡ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ) ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʦʪʣʠʯʠʡ ʦʪ ʇʂ, ʦʜʥʘʢʦ ʚʘʞʥʳʤ 

ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʩʤʘʨʪʬʦʥʝ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʙʦʣʝʝ ʵʥʝʨʛʦʟʘʪ-

ʨʘʪʥʳʝ ʧʨʦʛʨʘʤʤʳ. ɽʩʣʠ ʜʘʞʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʛʨʦʟʘʪʨʘʪʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʧʨʠʭʦʜʠʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʦʪ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ. ʂ ʧʨʠʤʝʨʫ ʪʘʢʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʢʘʢ ï 

Android, IOS, Windows Phone ʥʝ ʧʝʨʚʳʡ ʛʦʜ ʩʪʦʷʪ ʥʘ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʷʭ ʚʦ 

ʤʥʦʛʠʭ ʨʝʡʪʠʥʛʘʭ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ: 
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Android ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ Linux, ʘ ʪʘʢʞʝ ʧʨʠ 

ʧʦʤʦʱʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ Java. ʀʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ Android Inc, 

ʧʦʩʣʝ ʯʝʛʦ ʚ 2005 ʛʦʜʫ ʝʸ ʚʳʢʫʧʠʣʘ ʢʦʤʧʘʥʠʷ Google. ʇʦʧʫʣʷʨʥʦʩʪʴ OS 

Android ʧʦʣʫʯʠʣʘ ʙʣʘʛʦʜʘʨʷ, ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʰʠʚʦʢ, ʪʘʢʠʝ ʢʘʢ: MIUI , Lineage, Paranoid, Flyme ʠ ʜʨ. ɺ OS Android ʝʩʪʴ 

ʢʘʢ ʜʦʩʪʦʠʥʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ: 
 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

Å ʆʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ; 

Å ɺʳʩʦʢʦʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

Å ʄʥʦʛʦʟʘʜʘʯʥʦʩʪʴ; 

Å ʄʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ; 

Å ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʝʨʚʝʨʘʤʠ Google. 
 

ʅʝʜʦʩʪʘʪʢʠ: 

Å ʇʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʭʘʢʝʨʩʢʠʤ ʘʪʘʢʘʤ; 

Å ʅʘ ʤʥʦʛʠʭ ʫʩʪʨʦʡʩʪʚʘʭ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʥʦʚʣʷʝʪʩʷ ʧʦʟʜʥʦ, ʠʟ-ʟʘ 

ʵʪʦʛʦ ʩʦʟʜʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʩʪʘʨʳʭ ʆʉ. 
 

iOS, ʚ ʧʨʦʰʣʦʤ iPhoneOS ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ, ʠ ʜʦ 

ʩʠʭ ʧʦʨ ʷʚʣʷʶʱʘʷʩʷ, ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʢʨʫʧʥʦʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Apple. 

ʀʟʥʘʯʘʣʴʥʦ ʦʥʘ ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʨʘʙʦʪʳ ʥʘ iPhone ʠ iPod touch, ʧʦʩʣʝ ʝʶ 

ʩʪʘʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʪʘʢʦʤ ʚʠʜʝʦʫʩʪʨʦʡʩʪʚʝ, ʢʘʢ Apple TV, ʠ ʥʘ iPad, ʧʣʘʥʰʝʪ 

ʦʪ Apple. ʉʦʟʜʘʥʘ ʥʘ ʦʩʥʦʚʝ C, C++, Odjective-C, Swift. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥ-

ʥʦʩʪʴʶ iOS ʦʪ ʣʠʥʝʡʢʠ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ 

ʆʉ ʚʳʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʪʝʭʥʠʢʫ ʦʪ Apple. 
 

ʇʝʨʝʡʜʝʤ ʢ ʜʦʩʪʦʠʥʩʪʚʘʤ iOS: 

Å ʈʝʛʫʣʷʨʥʳʝ ʦʙʥʦʚʣʝʥʠʷ; 

Å ʋʜʦʙʥʦʝ ʤʝʥʶ; 

Å ʂʘʯʝʩʪʚʝʥʥʘ ʩʣʫʞʙʘ ʧʦʜʜʝʨʞʢʠ. 
 

ʅʝʜʦʩʪʘʪʢʠ: 

Å ʆʪʩʫʪʩʪʚʠʝ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ; 

Å ʆʪʩʫʪʩʪʚʠʝ ʚʩʪʨʦʝʥʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʜʦʢʫʤʝʥʪʦʚ; 

Å ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʢʘʯʠʚʘʥʠʷ ʧʠʨʘʪʩʢʦʡ ʧʨʦʜʫʢʮʠʠ; 

Å ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʝ ʷʚʣʷʶʱʠ-

ʤʠʩʷ ʧʨʦʜʫʢʮʠʝʡ Apple. 
 

Windows Phone ï ʤʦʙʠʣʴʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʥʥʘʷ ʦʜʥʦʡ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, Microsoft. Windows Phone ʷʚʣʷʝʪʩʷ 

ʥʘʩʣʝʜʥʠʢʦʤ Windows Mobile, ʥʦ ʦʥʠ ʦʯʝʥʴ ʦʪʣʠʯʠʪʝʣʴʥʳ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʵʪʫ ʆʉ, ʩʪʘʣ ʩʤʘʨʪʬʦʥ HTC. ʋ Windows 

Phone ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʠʥʪʝʨʬʝʡʩ, ʠ ʚ ʦʪʣʠʯʠʠ ʦʪ ʦʩʪʘʣʴʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʦʟʜʘʥʥʳʭ Windows, ʚ ʥʝʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʩʝʨʚʠʩʳ ʦʪ 

Microsoft ʢʘʢ: ʤʝʜʠʘʧʣʝʝʨ Zune ʠ ʠʛʨʦʚʦʡ Xbox Live. ʆʜʥʘʢʦ, ʚ ʦʢʪʷʙʨʝ 2017 

ʛʦʜʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ Microsoft, ɼʞʦ ɹʝʣʴʬʠʦʨ ʦʙʲʷʚʠʣ ʦ ʧʨʝʢʨʘʱʝʥʠʠ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʦʩʪʘʥʦʚʢʝ ʚʳʧʫʩʢʘ ʦʙʥʦʚʣʝʥʠʡ ʫʞʝ ʧʦʩʣʝʜʥʝʡ ʆʉ 

Windows 10 Mobile. ʀ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ, ʚ 2019 ʛʦʜʫ ʢʦʤʧʘʥʠʷ ʟʘʷʚʠʣʘ, ʯʪʦ 

ʧʦʜʜʝʨʞʢʘ Windows 10 Mobile ʧʨʝʢʨʘʱʝʥʘ, ʪʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʩʦʚʝʪʦʚʘʣʠ 
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ʧʝʨʝʡʪʠ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʩ ʜʨʫʛʠʤʠ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʵʪʦʡ ʆʉ ʦʩʪʘʥʦʚʣʝʥʘ, ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ: 
 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

Å ʅʝʙʦʣʴʰʦʡ "ʚʝʩ" ʧʨʠʣʦʞʝʥʠʡ; 

Å ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ; 

Å ʇʣʘʚʥʦʩʪʴ, ʧʦʥʷʪʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ; 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʚʩʝʭ ʬʘʡʣʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨ; 

Å ʂ ʧʣʶʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʚʳʰʝ ʫʧʦʤʷʥʫʪʳʡ ʤʝʜʠʘʧʣʝʝʨ Zune, ʧʦʟʚʦʣʷ-

ʶʱʠʡ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʤʫʟʳʢʫ ʠ ʚʠʜʝʦ ʤʝʞʜʫ ʪʝʣʝʬʦʥʦʤ ʠ ʢʦʤʧʴʶʪʝʨʦʤ. 
 

ʅʝʜʦʩʪʘʪʢʠ: 

Å ɿʘʢʨʳʪʳʡ ʠʥʪʝʨʬʝʡʩ; 

Å ʅʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ; 

Å ʇʨʦʙʣʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ; 

Å ʊʦʨʤʦʞʝʥʠʝ ʤʥʦʛʦʟʘʜʘʯʥʦʛʦ ʨʝʞʠʤʘ. 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ OS Android ʠ iOS ʷʚʣʷʶʪʩʷ ʣʠʜʝʨʘʤʠ ʥʘ 

ʨʳʥʢʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ. ʀ ʵʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʚʝʜʴ ʦʥʠ ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝ ʜʦʨʦʛʠʝ ʠ ʦʜʠʥʘʢʦʚʦ ʧʦʜʦʡʜʫʪ ʢʘʢ ʜʣʷ ʟʘʥʷʪʦʛʦ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʦʤʫ ʚʘʞʥʳ ʠʛʨʳ, ʩʦʮʩʝʪʠ ʠ ʪ.ʧ. 
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3D ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

3D MODELING  

 

ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ ʯʘʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 3D ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ. ʈʘʟʙʝʨʝʤ ʯʪʦ ʪʘʢʦʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʛʦʚʦʨʠʤ ʦ ʪʦʤ ʚ ʢʘʢʠʭ ʩʬʝʨʘʭ 

ʦʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʫʟʥʘʝʤ ʧʨʠ ʧʦʤʦʱʠ ʢʘʢʠʭ ʧʨʦʛʨʘʤʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 3D 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

Abstract:  the article describes one of the fastest growing and most essential 

parts of information technology, 3D modeling. We will analyze what 3D modeling is, 

talk about in what areas it is used and find out with which programs 3D modeling is 

carried out. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 3D ʛʨʘʬʠʢʘ, ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʝ, ʪʨʝʭʤʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʧʨʦʛʨʘʤʤʘ, ʚʠʟʫʘʣʠʟʘʮʠʷ. 

Keywords: 3D modeling, 3D graphics, 3D modeling, 3D graphics, software, 

visualization 

 

ɺʚʝʜʝʥʠʝ 

ʏʝʣʦʚʝʢ ʚʩʝʛʜʘ ʩʪʨʝʤʠʣʩʷ ʠʟʣʦʞʠʪʴ ʧʣʦʜʳ ʩʚʦʠʭ ʬʘʥʪʘʟʠʡ ʥʘ ʙʫʤʘʛʫ ʠ 

ʫʞʝ ʩ ʨʘʟʚʠʪʠʝʤ ʚʦʧʣʦʪʠʪʴ ʠʭ ʚ ʞʠʟʥʴ. ɽʩʣʠ ʨʘʥʴʰʝ ʠʥʪʝʨʴʝʨ ʜʦʤʘ ʤʦʞʥʦ 

ʙʳʣʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʧʦ ʯʝʨʪʝʞʘʤ, ʪʦ ʩ ʧʦʷʚʣʝʥʠʝʤ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʦʙʲʝʤʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʘʣʦ ʨʝʘʣʴʥʦʩʪʴʶ. ʆʪ ʧʨʦʝʢʪʘ 

ʩʦʟʜʘʥʥʦʛʦ ʧʨʠ ʧʦʤʦʱʠ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʚʧʝʯʘʪ-

ʣʝʥʠʡ ʥʝʞʝʣʠ ʦʪ ʦʩʪʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʝʛʦ ʧʨʝʟʝʥʪʘʮʠʠ. 

ʊʘʢ ʯʪʦ ʞʝ ʪʘʢʦʝ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ? 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʦʟʜʘʥʠʝ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʦ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʬʠʛʫʨʝ, ʯʝʨʪʝʞʫ, ʨʠʩʫʥʢʫ ʠʣʠ ʞʝ 

ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʪʨʝʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ 

ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʧʣʘʥʰʝʪʦʚ, ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʪ.ʧ. ʊʨʝʭʤʝʨʥʘʷ ʛʨʘʬʠʢʘ ʙʳʚʘʝʪ 

ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ, ʢʘʢ ʩʘʤʳʝ ʧʨʠʤʠʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ 

ʛʜʝ ʧʨʦʨʘʙʦʪʘʥʳ ʜʘʞʝ ʩʘʤʳʝ ʤʝʣʢʠʝ ʜʝʪʘʣʠ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 
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ʧʨʠʝʤʳ, ʪʘʢʠʝ ʢʘʢ: ʪʝʥʠ, ʧʨʝʣʦʤʣʝʥʠʝ ʩʚʝʪʘ ʠ ʪ.ʜ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʝʤ ʩʣʦʞʥʝʝ 

ʨʘʙʦʪʘ, ʪʝʤ ʦʥʘ ʠ ʜʦʨʦʞʝ, ʦʜʥʘʢʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʩʪʘʥʦʚʷʪʩʷ ʰʠʨʝ. 

ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʂʦʥʝʯʥʦ ʞʝ 

ʝʩʣʠ ʥʘʯʘʪʴ ʦʧʠʩʳʚʘʪʴ ʚʩʝ ʩʬʝʨʳ, ʪʦ ʵʪʦ ʟʘʡʤʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʦʜʥʘʢʦ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ, ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ, ʠʟ ʥʠʭ: 

ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ï ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʙʫʜʫʱʠʡ ʜʦʤ, ʢʚʘʨʪʠʨʫ ʜʦ ʪʦʛʦ ʢʘʢ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʠ ʠʜʝʠ ʥʘ ʧʨʘʢʪʠʢʝ; 

ɺ ʤʝʜʠʮʠʥʝ ï ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʢʘʢʠʤ ʙʫʜʝʪ 

ʨʝʟʫʣʴʪʘʪ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʦʧʝʨʘʮʠʷ; 

ɺ ʚʠʜʝʦʠʛʨʘʭ ʠ ʤʫʣʴʪʬʠʣʴʤʘʭ ï ʚʩʝ ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ 

ʠʣʠ ʪʝʣʝʚʠʟʦʨʘ, ʧʨʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʛʨʳ ʠʣʠ ʤʫʣʴʪʬʠʣʴʤʘ, ʩʦʟʜʘʥʦ ʩ ʧʦʤʦʱʴʶ 

3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

ɺ ʨʝʢʣʘʤʘʭ ʠ ʚ ʤʘʨʢʝʪʠʥʛʝ ï ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʧʨʦʜʫʢʮʠʝʡ ʣʠʮ; 

ʇʨʠ ʧʦʤʦʱʠ ʢʘʢʠʭ ʧʨʦʛʨʘʤʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ? 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʷʚʣʷʝʪʩʷ "3DS MAX Design", 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʘʨʭʠʪʝʢʪʦʨʘʤ ʠ ʠʥʞʝʥʝʨʘʤ ʩʦʟʜʘʚʘʪʴ ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ 

ʩʘʤʦʡ ʨʘʟʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʟʜʘʥʥʳʝ ʤʦʜʝʣʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʨʘʙʦʪʳ. ʂ ʪʦʤʫ ʞʝ, 3DS MAX Design ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʘʪʴ ʮʝʣʳʝ ʚʠʜʝʦʨʦ-

ʣʠʢʠ ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʝʙʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ. ʅʦ ʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʝʙʦʚʘʪʝʣʴʥʘ, ʢʨʦʤʝ ʙʦʣʴʰʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʝʡ ʧʦʥʘʜʦʙʷʪʩʷ 

ʩʝʨʴʝʟʥʳʝ ʥʘʚʳʢʠ ʩʧʝʮʠʘʣʠʩʪʘ. 

ɼʨʫʛʦʡ, ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʦʛʨʘʤʤʦʡ ʷʚʣʷʝʪʩʷ AutoCAD. 

ɸʥʘʣʦʛʠʯʥʦ 3DS MAX Design, AutoCAD ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʪʣʠʯʠ-

ʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʤʝʞʜʫ ʥʠʤʠ ʷʚʣʷʝʪʩʷ, ʪʦ ʯʪʦ ʧʨʦʛʨʘʤʤʫ "3DS MAX Design" 

ʙʦʣʴʰʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʜʠʟʘʡʥʝʨʳ ʠ ʘʥʠʤʘʪʦʨʳ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ "AutoCAD" ʚ 

ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʘʨʭʠʪʝʢʪʦʨʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʠ 

ʨʝʘʣʠʟʦʚʳʚʘʶʪ ʩʣʦʞʥʳʝ ʧʨʦʝʢʪʳ. AutoCAD ʧʦʣʴʟʫʶʪʩʷ ʥʠ ʤʥʦʛʦ ʥʠ ʤʘʣʦ 6 

ʤʣʥ ʯʝʣʦʚʝʢ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʊʘʢʞʝ ʚ ʩʧʠʩʦʢ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʪʘʢʫʶ, ʢʘʢ "Arcon". ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʨʭʠʪʝʢʪʦ-

ʨʘʤʠ ʠ ʜʠʟʘʡʥʝʨʘʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʢʦʥʮʝʧʮʠʡ ʙʫʜʫʱʠʭ ʟʜʘʥʠʡ ʠ 

ʜʠʟʘʡʥ-ʧʨʦʝʢʪʦʚ ʠʥʪʝʨʴʝʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, Arcon ʦʯʝʥʴ ʧʨʦʩʪʘ ʚ ʠʟʫʯʝʥʠʠ, ʜʘʞʝ 

ʜʣʷ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʥʠʢʦʛʜʘ ʥʝ ʠʤʝʣ ʜʝʣʘ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. ɼʦʩʪʘʪʦʯʥʦ 

ʧʦʩʤʦʪʨʝʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʝʦʨʦʣʠʢʦʚ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʢʘʢ ʫʩʪʨʦʝʥʘ ʵʪʘ ʧʨʦʛʨʘʤʤʘ. 

ʇʨʠ ʵʪʦʤ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʜʦʚʦʣʴʥʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʦʛʨʘʤʤʘ Arcon ʧʨʦʩʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʬʫʥʢʮʠʡ ʚ ʥʝʡ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʯʝʤ ʫ 

ʢʦʥʢʫʨʝʥʪʦʚ, ʠ ʠʟ-ʟʘ ʵʪʦʛʦ ʦʥʘ ʫʩʪʫʧʘʝʪ ʩʚʦʠʤ ʘʥʘʣʦʛʘʤ. 
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ɸʈʍʀʊɽʂʊʋʈɸ ɹɽɿʆʇɸʉʅʆʉʊʀ ʉɽʊɽʁ 5 ʇʆʂʆʃɽʅʀʗ (5G) 

5-GENERATION  NETWORK  SECURITY ARCHITECTURE  (5G) 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʪʝʡ 5G, ʨʷʜ ʤʝʭʘʥʠʟʤʦʚ 

ʠ ʧʨʦʮʝʜʫʨ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʩʝʪʷʭ 5-ʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʭʚʘʪʳʚʘʶʪʩʷ 

ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʫʯʪʝʥʳ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

Abstract:  the article examines the architecture of 5G networks, a set of 

security mechanisms and procedures implemented in 5th-generation networks and 

covering all network components, and considers the main vulnerabilities and security 

requirements. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 5G, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʩʪʘʥʜʘʨʪʳ ʩʚʷʟʠ, ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʦʪʦʚʳʝ ʩʝʪʠ, ʩʝʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. 

Keywords: 5G, information security, information technology, communication 

standards, cyber-security, cellular networks, data networks. 

 

ʉʝʪʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷʧʦ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʚʦʣʶʮʠʶ ʩʝʪʝʡ LTE 

ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʪʝʭʥʦʣʦʛʠʡ 

ʨʘʜʠʦʜʦʩʪʫʧʘ. 

ɼʣʷ ʩʝʪʝʡ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʘʜʠʦ-

ʜʦʩʪʫʧʘ (RAT): 5G New Radio. ʗʜʨʦ ʩʝʪʠ ʪʦʣʴʢʦ ʯʪʦ ʠʟʤʝʥʠʣʦʩʴ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ 

ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 5G ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʧʦʨʦʤ ʥʘ ʧʦʚʪʦʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʪʘʥʜʘʨʪʝ 4G LTE. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʫʛʨʦʟ, ʪʘʢʠʭ 

ʢʘʢ ʘʪʘʢʠ ʥʘ ʨʘʜʠʦ-ʠʥʪʝʨʬʝʡʩ ʠ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ, DDOS-ʘʪʘʢʠ, ʘʪʘʢʠ Man-in-

the-Middle ʠ ʜʨʫʛʠʭ, ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʦʧʝʨʘʪʦʨʘʤʠ ʩʚʷʟʠ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʠ ʤʝʭʘʥʠʟʤʦʚ. 

 

ʋʷʟʚʠʤʦʩʪʠ 

1. ɹʦʣʴʰʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ ʘʪʘʢʠ: ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘ-

ʮʠʦʥʥʳʭ ʩʝʪʝʡ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʧʝʨʘʪʦʨʳ ʩʚʷʟʠ ʦʙʳʯʥʦ 

ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʤʝʜʣʝʥʥʦ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʘʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ SDN (ʧʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʘʷ ʩʝʪʴ) ʠ NFV (ʚʠʨʪʫʘʣʠʟʘʮʠʷ 

ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ) ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʢʣʶʯʝʥʠʶ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ 
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ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʚ ʧʨʦʮʝʩʩʳ ʠ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʴʶ. 

ʕʪʦ ʜʘʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʣʫʯʰʝ ʧʦʥʷʪʴ ʩʝʪʴ ʦʧʝʨʘʪʦʨʘ ʠ 

ʚʳʷʚʠʪʴ ʙʦʣʴʰʝ ʫʷʟʚʠʤʦʩʪʝʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʴ 

ʘʪʘʢʠ ʩʝʪʝʡ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ. 

2. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ: ʢ 2021 ʛʦʜʫ ʧʨʠʤʝʨʥʦ 60% ʫʩʪʨʦʡʩʪʚ, 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ 5G ʙʫʜʫʪ ʫʩʪʨʦʡʩʪʚʘʤʠ IoT. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʭʦʩʪʦʚ ʙʫʜʫʪ ʠʤʝʪʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʫʪ ʫʷʟʚʠʤʳ ʜʣʷ ʘʪʘʢ. 

3. ʆʛʨʘʥʠʯʝʥʥʳʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ IoT: ʢʘʢ ʫʞʝ 

ʫʧʦʤʠʥʘʣʦʩʴ, ʩʝʪʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʠʬʝʨʠʡʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʥʷʪʠʷ ʯʘʩʪʠ ʥʘʛʨʫʟʢʠ ʩ ʷʜʨʘ ʩʝʪʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴʰʝʥʠʷ 

ʟʘʜʝʨʞʢʠ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʫʩʣʫʛ, ʪʘʢʠʭ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ 

ʙʝʩʧʠʣʦʪʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, IMS ʠ ʪ. ʜ., ʛʜʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʜʝʨʞʝʢ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʦʪ ʥʠʭ ʟʘʚʠʩʠʪ 

ʯʝʣʦʚʝʯʝʩʢʘʷ ʞʠʟʥʴ. 

4. ɼʝʮʝʥʪʨʘʣʠʟʘʮʠʷ ʠ ʨʘʩʰʠʨʝʥʠʝ ʛʨʘʥʠʮ ʩʝʪʠ: ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʚʳʩʪʫʧʘʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʷʜʨʘ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʦʛʦ ʪʨʘʬʠʢʘ, ʦʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʣʦʢʘʣʴʥʦʝ ʢʵʰʠʨʦʚʘʥʠʝ ʠ 

ʭʨʘʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʥʠʮʳ ʩʝʪʠ ʧʷʪʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʨʘʩʰʠʨʷʶʪʩʷ, ʧʦʤʠʤʦ ʷʜʨʘ, ʥʘ ʧʝʨʠʬʝʨʠʶ, ʚʢʣʶʯʘʷ ʣʦʢʘʣʴʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʠ ʨʘʜʠʦ-ʠʥʪʝʨʬʝʡʩʳ 5G-NR (New 5G Radio). ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʪʘʢʦʚʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʣʦʢʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʘʧʨʠʦʨʠ 

ʩʣʘʙʝʝ, ʯʝʤ ʦʩʥʦʚʥʳʝ ʫʟʣʳ ʩʝʪʠ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʦʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

ETSI ʠ 3GPP ʦʧʫʙʣʠʢʦʚʘʣʠ ʙʦʣʝʝ 10 ʩʪʘʥʜʘʨʪʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 5G. ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʦʧʠʩʘʥʥʳʭ ʟʜʝʩʴ ʤʝʭʘʥʠʟʤʦʚ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʟʘʱʠʪʫ ʦʪ ʫʷʟʚʠʤʦʩʪʝʡ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ). ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʷʚʣʷʝʪʩʷ TS 23.501 ʚʝʨʩʠʠ 15.6.0, 

ʦʧʠʩʳʚʘʶʱʠʡ ʘʨʭʠʪʝʢʪʫʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʝʡ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʢʦʥʮʝʧʮʠʷ 

ʈʘʟʜʝʣʝʥʠʝ ʩʝʪʝʚʳʭ ʫʟʣʦʚ ʥʘ ʵʣʝʤʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʧʣʦʩʢʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʦʪ ʘʥʛʣ. UP ï User Plane) ʠ ʵʣʝʤʝʥʪʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʧʣʦʩʢʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ (ʦʪ ʘʥʛʣ. 

CP ï Control Plane), ʧʦʚʳʰʘʶʱʠʝ ʛʠʙʢʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʪʠ, ʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʠʣʠ ʜʝʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʝʪʝʚʳʭ ʫʟʣʦʚ. 

ʇʦʜʜʝʨʞʢʘ ʤʝʭʘʥʠʟʤʘ ʨʘʟʜʝʣʝʥʠʷ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʨʫʧʧʘʤ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʈʝʘʣʠʟʘʮʠʷ ʩʝʪʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʚʠʜʝ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ. ʇʦʜʜʝʨʞʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʠ ʣʦʢʘʣʴʥʳʤ ʩʝʨʚʠʩʘʤ, ʪ.ʝ. ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʡ 

ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ (ʦʪ ʘʥʛʣ. Fog computing) ʠ edge computing. ʈʝʘʣʠʟʘʮʠʷ 

ʢʦʥʚʝʨʛʝʥʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʩʦʯʝʪʘʶʱʝʡ ʨʘʟʥʳʝ ʪʠʧʳ ʩʝʪʝʡ ʜʦʩʪʫʧʘ ï 3GPP 

5G New Radio, ʘ ʥʝ 3GPP (Wi-Fi ʠ ʪ. ʜ.) ï ʩ ʦʜʥʠʤ ʷʜʨʦʤ ʩʝʪʠ. 

ʇʦʜʜʝʨʞʢʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʮʝʜʫʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʩʝʪʠ ʜʦʩʪʫʧʘ. ʇʦʜʜʝʨʞʢʘ ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʜʝʣʷʶʪ ʚʳʯʠʩʣʷʝʤʳʡ ʨʝʩʫʨʩ ʦʪ ʭʨʘʥʠʣʠʱʘ ʨʝʩʫʨʩʦʚ. 
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ʇʦʜʜʝʨʞʢʘ ʨʦʫʤʠʥʛʘ ʩ ʤʘʨʰʨʫʪʠʟʘʮʠʝʡ ʪʨʘʬʠʢʘ ʢʘʢ ʚ ʜʦʤʘʰʥʝʡ ʩʝʪʠ (ʦʪ ʘʥʛʣ. 

Home routing), ʪʘʢ ʠ ʩ ʣʦʢʘʣʴʥʦʡ çʧʦʩʘʜʢʦʡè (ʦʪ ʘʥʛʣ. Local breakout) ʚ ʛʦʩʪʝʚʦʡ 

ʩʝʪʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʝʪʝʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʩʧʦʩʦ-

ʙʘʤʠ: ʩʝʨʚʠʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʠ ʠʥʪʝʨʬʝʡʩʥʳʤ. 

ʂʦʥʮʝʧʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ: 

- ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʝʪʝʚʦʡ ʩʪʦʨʦʥʝ; 

- ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʝʪʠ; 

- ʩʦʛʣʘʩʦʚʘʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʢʣʶʯʝʡ ʤʝʞʜʫ ʩʝʪʴʶ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʰʠʬʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʛʥʘʣʴʥʦʛʦ ʪʨʘʬʠʢʘ; 

- ʰʠʬʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʪʨʘʬʠʢʘ; 

- ʟʘʱʠʪʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʟʘʱʠʪʘ ʠʥʪʝʨʬʝʡʩʦʚ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʝʪʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʠʟʦʣʷʮʠʷ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʤʝʭʘʥʠʟʤʘ ʨʘʟʜʝʣʝʥʠʷ ʩʝʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʫʨʦʚʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ; 

- ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʟʘʱʠʪʘ ʪʨʘʬʠʢʘ ʥʘ ʢʦʥʝʯʥʦʤ ʫʨʦʚʥʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (IMS, IoT ʠ ʪ. ʜ.). 

 

ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʩʝʪʷʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʦʙʩʣʫʞʠʚʘʝʤʘʷ ʩʝʪʴ 5G ʜʦʣʞʥʘ ʘʫʪʝʥʪʠ-

ʬʠʮʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ SUPI ʚ ʧʨʦʮʝʩʩʝ 5G AKA ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ 

ʩʝʪʴʶ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʩʣʫʞʝʙʥʦʡ ʩʝʪʠ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʘʫʪʝʥʪʠʬʠ-

ʮʠʨʦʚʘʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʣʫʞʝʙʥʦʡ ʩʝʪʠ 5G, ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

ʫʩʧʝʰʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʜʫʨʳ 5G 

AKA.  

ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʩʝʨʚʝʨʥʘʷ ʩʝʪʴ ʜʦʣʞʥʘ ʘʚʪʦʨʠʟʦʚʘʪʴ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʬʠʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʩʝʪʠ ʤʝʩʪʥʦʛʦ 

ʦʧʝʨʘʪʦʨʘ. 

ɸʚʪʦʨʠʟʘʮʠʷ ʩʣʫʞʝʙʥʦʡ ʩʝʪʠ ʩʝʪʴʶ ʜʦʤʘʰʥʝʛʦ ʦʧʝʨʘʪʦʨʘ: ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʦʥ ʧʦʜʢʣʶʯʝʥ ʢ ʩʣʫʞʝʙʥʦʡ 

ʩʝʪʠ, ʢʦʪʦʨʘʷ ʘʚʪʦʨʠʟʦʚʘʥʘ ʩʝʪʴʶ ʜʦʤʘʰʥʝʛʦ ʦʧʝʨʘʪʦʨʘ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʩʣʫʛ. ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥʘ ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

ʫʩʧʝʰʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ 5G AKA. 

ɸʚʪʦʨʠʟʘʮʠʷ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ ʯʝʨʝʟ ʩʝʪʴ ʜʦʤʘʰʥʝʛʦ ʦʧʝʨʘʪʦʨʘ: 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʦʥ ʧʦʜʢʣʶʯʝʥ ʢ ʩʝʪʠ 

ʜʦʩʪʫʧʘ, ʢʦʪʦʨʘʷ ʘʚʪʦʨʠʟʦʚʘʥʘ ʩʝʪʴʶ ʜʦʤʘʰʥʝʛʦ ʦʧʝʨʘʪʦʨʘ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʩʣʫʛ. ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʫʩʧʝʰʥʳʤ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ ʜʦʩʪʫʧʘ. ʕʪʦʪ ʪʠʧ ʘʚʪʦʨʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʩʝʪʠ ʜʦʩʪʫʧʘ. 

ʅʝ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʣʫʞʙʳ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ: ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʝʛʠʦʥʘʭ ʩʝʪʠ 5G ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ 

ʩʣʫʞʙʘʤ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ. 
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ʗʜʨʦ ʩʝʪʠ ʠ ʩʝʪʴ ʨʘʜʠʦʜʦʩʪʫʧʘ: ʩʝʪʴ 5G ʠ ʷʜʨʦ ʩʝʪʠ ʨʘʜʠʦʜʦʩʪʫʧʘ 5G 

ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ 128-ʙʠʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ AS ʠ NAS. ʉʝʪʝʚʳʝ ʠʥʪʝʨʬʝʡʩʳ ʜʦʣʞʥʳ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ 256-ʙʠʪʥʳʝ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ: 

- ʧʦʜʜʝʨʞʠʚʘʪʴ ʰʠʬʨʦʚʘʥʠʝ, ʟʘʱʠʪʫ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʟʘʱʠʪʫ ʦʪ ʜʘʣʴʥʝʡʰʠʭ 

ʘʪʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʤʝʞʜʫ ʥʠʤ ʠ ʩʝʪʴʶ ʨʘʜʠʦʜʦʩʪʫʧʘ; 

- ʘʢʪʠʚʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʰʠʬʨʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʷʤʠ ʩʝʪʠ ʨʘʜʠʦʜʦʩʪʫʧʘ; 

- ʧʦʜʜʝʨʞʠʚʘʪʴ ʰʠʬʨʦʚʘʥʠʝ, ʟʘʱʠʪʫ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʟʘʱʠʪʫ ʦʪ ʜʘʣʴʥʝʡ-

ʰʠʭ ʘʪʘʢ ʥʘ ʩʠʛʥʘʣʴʥʳʡ ʪʨʘʬʠʢ RRC ʠ NAS. 

- ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ: NEA0, NIA0, 

128-NEA1, 128-NIA1, 128-NEA2, 128-NIA2 

- ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ: 128-NEA3, 128-NIA3. 

- ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ: 128-EEA1, 

128-EEA2, 128-EIA1, 128-EIA2, ʝʩʣʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ 

ʨʘʜʠʦʜʦʩʪʫʧʘ E-UTRA. 

- ʟʘʱʠʪʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʩʝʪʴʶ ʨʘʜʠʦʜʦʩʪʫʧʘ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘ-

ʪʝʣʴʥʦʡ, ʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʘ ʪʘʤ, ʛʜʝ ʵʪʦ ʨʘʟʨʝʰʝʥʦ ʟʘʢʦʥʦʤ. 

- ʟʘʱʠʪʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʩʠʛʥʘʣʦʚ RRC ʠ NAS ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘ-

ʪʝʣʴʥʦʡ. 

- ʧʦʩʪʦʷʥʥʳʡ ʢʣʶʯ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʱʠʱʝʥ ʠ ʭʨʘʥʠʪʴʩʷ ʚ 

ʭʦʨʦʰʦ ʟʘʱʠʱʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

- ʧʦʩʪʦʷʥʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʘʙʦʥʝʥʪʘ ʥʝ ʜʦʣʞʝʥ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ 

ʦʪʢʨʳʪʦʤ ʚʠʜʝ ʧʦ ʩʝʪʠ ʨʘʜʠʦʜʦʩʪʫʧʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ (ʥʘʧʨʠʤʝʨ, MCC ʠ MNC). 

- ʦʪʢʨʳʪʳʡ ʢʣʶʯ ʩʝʪʠ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʣʶʯʘ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʭʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʜʦʤʘʰʥʝʛʦ ʦʧʝʨʘʪʦʨʘ ʜʦʣʞʥʳ 

ʭʨʘʥʠʪʴʩʷ ʚ USIM. 

 

ʆʩʥʦʚʥʳʝ ʧʨʦʮʝʜʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʜʦʤʝʥʳ, ʠʝʨʘʨʭʠʷ ʢʣʶʯʝʡ, ʩʭʝʤʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʉʝʪʴ ʨʘʜʠʦʜʦʩʪʫʧʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: DU (ʦʪ ʘʥʛʣ. Distribution 

units ï ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʝʪʝʚʳʝ ʝʜʠʥʠʮʳ) ʠ CU (ʦʪ ʘʥʛʣ. Central units ï ʝʜʠʥʠʮʳ 

ʙʘʟʦʚʦʡ ʩʝʪʠ). ɺʤʝʩʪʝ ʦʥʠ ʦʙʨʘʟʫʶʪ gNB, ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 5G. 

UD ʥʝ ʠʤʝʝʪ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʜʘʥʥʳʤ, ʪʘʢ ʢʘʢ ʝʛʦ ʤʦʞʥʦ 

ʨʘʟʚʝʨʥʫʪʴ ʚ ʥʝʟʘʱʠʱʝʥʥʳʭ ʩʝʛʤʝʥʪʘʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. CU, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʟʘʱʠʱʝʥʥʳʤ ʩʝʛʤʝʥʪʘʤ ʩʝʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʦʪʚʝʯʘʶʪ ʟʘ ʦʪʢʣʶʯʝʥʠʝ ʪʨʘʬʠʢʘ ʦʪ ʤʝʭʘʥʠʟʤʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ AS. 

ʉʝʨʜʮʝʤ ʩʝʪʠ ʷʚʣʷʝʪʩʷ AMF, ʢʦʪʦʨʳʡ ʧʨʝʨʳʚʘʝʪ ʪʨʘʬʠʢ ʜʘʥʥʳʭ ʚ 

ʤʝʭʘʥʠʟʤʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ NAS. ʊʝʢʫʱʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ 3GPP 5G Phase 1 

ʦʧʠʩʳʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ AMF ʩ ʬʫʥʢʮʠʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ SEAF, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʢʦʨʥʝʚʦʡ ʢʣʶʯ (ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ çʢʣʶʯ ʧʨʠʚʷʟʢʠè) ʧʦʩʝʱʘʝʤʦʡ ʩʝʪʠ 

(ʩʝʨʚʝʨʘ). 
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AUSF ʦʪʚʝʯʘʝʪ ʟʘ ʭʨʘʥʝʥʠʝ ʢʣʶʯʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʠ. ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʜʢʣʶʯʝʥ 

ʢ ʥʝʩʢʦʣʴʢʠʤ ʩʝʪʷʤ ʨʘʜʠʦʜʦʩʪʫʧʘ ʦʜʥʦʚʨʝʤʝʥʥʦ. ARPF ʭʨʘʥʠʪ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʭʦʞ ʥʘ USIM ʜʣʷ ʧʦʜʧʠʩʯʠʢʦʚ. UDR ʠ UDM ʭʨʘʥʷʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʛʠʢʠ 

ʛʝʥʝʨʘʮʠʠ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʩʝʘʥʩʘ ʠ ʪ. ʜ. 

ɺ ʩʝʪʷʭ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʝʪʝʡ 4G-LTE, ʧʨʦʮʝʜʫʨʘ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʙʘʟʦʚʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʆʙʳʯʥʘʷ ʧʨʦʚʝʨʢʘ ʧʦʜʣʠʥʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʝʪʠ. ɺʪʦʨʠʯʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ ʟʘʧʨʦʩʫ ʚʥʝʰʥʠʭ ʩʝʪʝʡ, ʝʩʣʠ ʘʙʦʥʝʥʪ ʢ ʥʠʤ ʧʦʜʢʣʶʯʘʝʪʩʷ. 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʡ ʙʘʟʦʚʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʛʝʥʝʨʘʮʠʠ ʦʙʱʝʛʦ ʢʣʶʯʘ K 

ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʝʪʴʶ, KSEAF ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʢʣʶʯʘ K ï ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʢʣʶʯʘ ʧʨʠʚʷʟʢʠ (ʢʦʨʥʷ) ʩʝʨʚʝʨʥʦʡ ʩʝʪʠ. ɿʘʪʝʤ ʠʟ ʵʪʦʛʦ ʢʣʶʯʘ ʛʝʥʝʨʠʨʫʶʪʩʷ 

ʢʣʶʯʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʩʠʛʥʘʣʴ-

ʥʦʛʦ ʪʨʘʬʠʢʘ RRC ʠ NAS. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʘʟʦʚʳʡ ʩʪʘʥʜʘʨʪ ʘʨʭʠʪʝʢʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 5G ï TS 133.501 ʚʝʨʩʠʠ 

15.6.0 ï ʩʦʜʝʨʞʠʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʦʯʢʠ ʤʝʭʘʥʠʟʤʦʚ ʠ 

ʧʨʦʮʝʜʫʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʪʩʷ ʨʦʣʴ ʦʪʜʝʣʴʥʳʭ VNF ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʟʘʱʠʪʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʠ ʩʝʪʝʚʳʭ ʫʟʣʦʚ, ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʣʶʯʝʡ ʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʅʦ ʜʘʞʝ ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʥʝ ʧʨʝʜʣʘʛʘʝʪ ʦʪʚʝʪʦʚ ʥʘ ʦʩʪʨʳʝ ʧʨʦʙʣʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʚʩʝ ʯʘʱʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʦʧʝʨʘʪʦʨʳ ʩʚʷʟʠ. ʈʘʟʨʘʙʦ-

ʪʘʥʳ ʠ ʚʚʝʜʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʝ ʩʝʪʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 
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ʋʉʃʆɺʀʗ ʊʈʋɼɸ ʈɸɹʆʊʅʀʂʆɺ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ 

ʊʈɸʅʉʇʆʈʊɸ ʉ ʋʏɽʊʆʄ ʈʀʉʂɸ ɺʆɿɼɽʁʉʊɺʀʗ 

ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ʌɸʂʊʆʈɸ 

WORKING CONDITIONS OF RAILWAY TRANSPORT WORKERS  

WITH RISK OF EXPOSURE TO BIOLOGICAL FACTORS  

 

ɸʥʥʦʪʘʮʠʷ: ʩʧʝʮʠʘʣʴʥʘʷ ʦʮʝʥʢʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴ ʚʩʝ 

ʬʘʢʪʦʨʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʘʙʦʪʥʠʢʘ ʚʦ ʚʨʝʤʷ ʝʛʦ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʦ ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʠʛʥʦʨʠʨʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʟʘʤʝʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ, ʯʪʦ ʤʝʰʘʝʪ ʧʦʣʥʦʮʝʥʥʦʡ ʦʮʝʥʢʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

Abstract:  a special assessment of working conditions should evaluate all the 

factors affecting the employee during his work activity. But as practice shows, 

measurements of the biological factor are ignored, which interferes with a full 

assessment of working conditions. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʣʦʚʠʷ ʪʨʫʜʘ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʞʝʣʝʟʥʦʜʦ-

ʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ. 

Keywords: working conditions, biological factor, railway transport. 

 

ɽʞʝʛʦʜʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ ʆɸʆ çʈɾɼè, ʩʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʝ ʪʨʫʜʘ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʦ 

ʚʨʝʜʥʳʭ ʠʣʠ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤ ʬʘʢʪʦ-

ʨʘʤʠ ʢʘʢ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʪʨʫʜʘ, ʪʷʞʝʩʪʴ ʪʨʫʜʘ. ɸ ʢʘʢ ʥʘʩʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ? 

ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʢʦʪʦʨʳʡ 

ʜʝʡʩʪʚʫʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʆɸʆ çʈɾɼè, [4] ʚ ʨʘʤʢʘʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʜʝʣʘʝʪ ʩʩʳʣʢʫ ʥʘ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ [1]. ɺ ʵʪʦʤ 

ʨʫʢʦʚʦʜʩʪʚʝ [1, 3] ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʪʦʣʴʢʦ ʜʣʷ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʫʯʝʪʘ ʚʩʝʭ ʪʝʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʨʘʙʦʪ-

ʥʠʢʦʤ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʦʜʠʥ ʩʫʱʝʩʪ-

ʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʡ ʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʤʝʨʳ ʥʝ ʧʨʦʚʦʜʷʪʩʷ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʢʣʘʩʩ ʫʩʣʦʚʠʡ ʪʨʫʜʘ 3.2, 3.3 ʠʣʠ 

4 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʠʨʦʚʘʥʥʳʭ 

ʚʝʣʠʯʠʥ ʚʨʝʤʝʥʠ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʦʢʘʟʳʚʘʝʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʥʠʢʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʧʝʮʠʘʣʠʩʪʳ, ʧʨʦʚʦʜʷʱʠʝ ʩʧʝʮʠʘʣʴ-

ʥʫʶ ʦʮʝʥʢʫ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʥʝ ʠʤʝʶʪ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʥʘʨʫʞʝʥʥʳʝ ʧʘʪʦʛʝʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʥʘ ʦʩʦʙʦ 

ʦʧʘʩʥʳʝ ʠʣʠ ʜʨʫʛʠʝ. ʊʘʢʞʝ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʵʪʠʭ ʧʘʪʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʚʦʟʜʫʭʝ, 

ʩʧʝʮʠʘʣʴʥʦʡ ʦʜʝʞʜʝ ʨʘʙʦʪʥʠʢʦʚ ʠʣʠ ʩʨʝʜʩʪʚʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ. ʊʝʤ 

ʙʦʣʝʝ, ʯʪʦ ʚ ʨʫʢʦʚʦʜʩʪʚʘʭ ʧʦ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ [1, 3] ʦʪʩʫʪʩʪʚʫʶʪ ʧʝʨʝʯʥʠ ʠ 
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ʩʩʳʣʢʠ ʥʘ ʥʦʨʤʘʪʠʚʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʘʣʘ ʙʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʥʷʪʠʡ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʡ ʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʠʭ ʧʝʨʝʯʥʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ 

ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʧʨʦʚʦʜʷʪ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʝ ʚ ʈʦʩʘʢʢʨʝʜʠʪʘʮʠʠ ʣʘʙʦʨʘ-

ʪʦʨʠʠ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʫ ʧʦʯʪʠ ʫ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ 

ʩʧʝʮʠʘʣʴʥʫʶ ʦʮʝʥʢʫ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʚ ʦʙʣʘʩʪʠ ʘʢʢʨʝʜʠʪʘʮʠʠ ʦʪʩʫʪʩʪʚʫʶʪ 

ʟʘʤʝʨʳ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʵʢʩʧʝʨʪʳ 

ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʧʨʠʢʘʟʦʤ ʄʠʥʪʨʫʜʘ 33ʥ, ʢʦʪʦʨʳʡ ʜʦʧʫʩʢʘʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʢʣʘʩʩ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʙʝʟ ʟʘʤʝʨʦʚ. 

ʍʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʚʦʟʤʦʞʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʘʪʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʨʘʙʦʪʥʠʢʦʚ (ʥʘʩʝʢʦʤʳʝ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ, ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʳʝ ʣʶʜʠ), ʚʝʜʴ ʆɸʆ çʈɾɼè ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ. ʊʘʢʞʝ ʚʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʦʢʘʟʳʚʘʝʤʦʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ ʧʨʦʚʦʜʥʠʢʦʚ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚʨʝʤʷ ʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʩʝʤʠ ʩʫʪʦʢ. ʈʘʙʦʪʳ ʪʘʢʞʝ ʚʝʜʫʪʩʷ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʘʪʦʛʝʥʥʳʝ ʚʠʜʳ ʥʘʩʝʢʦʤʳʭ, ʠ ʛʝʦʛʨʘʬʠʷ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʠʥʦʛʜʘ 

ʤʝʥʷʝʪʩʷ. ʈʘʙʦʪʘʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʝ, ʩʦʪʨʫʜʥʠʢʠ ʈɾɼ ʨʠʩʢʫʶʪ, ʫʯʠ-

ʪʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʟʘ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʧʘʩʩʘʞʠʨʦʚ ʠʣʠ ʛʨʫʟʦʚ. 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʧʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʢʦʥʪʨʦʣʠʨʫʝʪ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʜ 

ʢʦʥʪʨʦʣʝʤ ʥʘʭʦʜʷʪʩʷ ʠ ʧʦʤʝʱʝʥʠʷ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʧʘʩʩʘʞʠʨʳ, ʠ ʩʣʫʞʝʙʥʳʝ 

ʧʦʤʝʱʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ 

ʛʦʜʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʘʩʩʘʞʠʨʦʚ. 

ʉʘʤʳʝ ʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʣʝʪʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʨʦʙ ʚʦʟʜʫʭʘ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʴʩʷ ʧʘʩʩʘʞʠʨʳ, ʩ 

ʧʨʝʚʳʰʝʥʠʝʤ ʇɼʋ, ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʦʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʩʦʩʪʘʚʣʷʝʪ 91%. 

ɺ ʩʣʫʞʝʙʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʟʜʘʥʠʡ ʧʨʝʚʳʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʇɼʋ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 3-45 % ʧʨʦʙ. ʅʝʫʪʝʰʠʪʝʣʴʥʦ ʠ ʩʦʩʪʦʷʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. ʀʭ ʠʟʥʦʩ ʜʦʩʪʠʛʘʝʪ 80 %, ʦʪ ʯʝʛʦ ʩʣʝʜʫʝʪ ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʥʘ 

ʈɾɼ 2006-2016 ʛʦʜʦʚ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʪʠʚʦʚ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʟʜʫʰʥʦʡ 
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ʀʩʪʦʯʥʠʢʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʠ ʥʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ 

14-18 % ʩʣʫʯʘʝʚ; ʚʦʜʦʧʨʦʚʦʜʳ ʚ 4-6 %; ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʦʜʝʨʞʘʥʠʷ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ ʨʝʘʣʴʥʦʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʙʦʪʥʠʢʘ. 

ɿʘʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ, ʯʪʦ ʚ ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥʠʷ, ʫ ʨʘʙʦʪʥʠʢʘ ʠʥʬʝʢʮʠ-

ʦʥʥʦʛʦ ʠʣʠ ʧʘʨʘʟʠʪʘʨʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʴ ʠʣʠ ʤʝʜʫʯʨʝʞʜʝʥʠʝ, ʚ 

ʢʦʪʦʨʦʝ ʦʙʨʘʪʠʣʩʷ ʟʘʙʦʣʝʚʰʠʡ, ʥʝ ʩʚʷʟʳʚʘʶʪ ʩʣʫʯʘʡ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. ʈʘʙʦʪʥʠʢ ʦʬʦʨʤʣʷʝʪ ʙʦʣʴʥʠʯʥʳʡ ʣʠʩʪ. ɽʩʣʠ ʚʟʷʪʴ ʟʘ ʧʨʠʤʝʨ 

ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʙʠʣʝʪʥʦʛʦ ʢʘʩʩʠʨʘ, ʪʦ ʚ ʝʛʦ 

ʢʘʨʪʝ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ ʫʚʠʜʠʤ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʢʣʘʩʩ 1 ʠʣʠ 2. ʇʨʠ 

ʵʪʦʤ ʥʝ ʙʫʜʝʪ ʫʯʪʝʥʘ ʪʝʥʜʝʥʮʠʷ ʝʛʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʜʥʦʛʦ ʬʘʢʪʦʨʘ  ʥʘ ʨʘʙʦʪʥʠʢʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʧʨʦʨʘʙʦʪʢʠ 

ʷʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʥʝ ʪʦʣʴʢʦ ʦ ʨʝʘʣʴʥʦʤ (ʬʘʢʪʠʯʝʩʢʦʤ) ʚʦʟʜʝʡʩʪʚʠʠ, ʥʦ ʪʘʢʞʝ ʠ 

ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʨʠʩʢʝ 

ʚʦʟʜʝʡʩʪʚʠʷ) ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʘʩʩʘʞʠʨʦʚ ʠ ʨʘʙʦʪʥʠʢʦʚ. ʆʙʨʘʪʠʚʰʠʩʴ ʢ ʨʘʙʦʪʘʤ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ɺʅʀʀɾɻ ʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʧʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ, ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʣʝʞʝʥʠʷ ʟʘ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʠʢʨʦʙʥʦʛʦ 

ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʙʦʣʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ 

ʨʘʙʦʪʘ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʦʙʲʝʢʪʘʤʠ ʤʘʩʩʦʚʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ ʣʶʜʝʡ; ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʮʝʣʝʚʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚʨʘʯʝʙʥʳʭ ʢʘʜʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʛʠʛʠʝʥʝ ʠ 

ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ [5]. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʠ ʙʦʨʴʙʳ ʩ ʧʳʣʝʚʦʡ 

ʥʘʛʨʫʟʢʦʡ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 
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ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʘʢ ʠ ʥʘ ʙʳʪʦʚʳʭ ʦʙʲʝʢʪʘʭ. 

Abstract:  the article examines modern environmental problems and proposes a 

universal method for monitoring and combating dust load in the working area of 

industrial enterprises, in office premises and on highways. The development of a 

universal method for controlling the level of dustiness, which can be used both at 

industrial and domestic facilities, is proposed. 
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ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʯʠʩʪʳʡ 

ʚʦʟʜʫʭ. ʆʜʥʘʢʦ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʦ ʦʮʝʥʢʝ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʙʦʣʝʝ ʜʚʫʭ ʤʠʣʣʠʦʥʦʚ ʩʣʫʯʘʝʚ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʩʤʝʨʪʠ 

ʝʞʝʛʦʜʥʦ ʩʚʷʟʘʥʳ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 

ʛʦʨʦʜʘʭ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ [1]. ɹʦʨʴʙʘ ʩ ʧʳʣʴʶ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʧʦʠʩʢ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʩʨʝʜʩʪʚ ʧʨʦʪʠʚʦʧʳ-

ʣʝʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʟʘʜʘʯʝʡ. 
 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʨʦʜʦʚ, ʚ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʦʮʝʥʠʚʘʝʪʩʷ 

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʢʘʢ ʚʳʩʦʢʠʡ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʡ, ʟʘ 

ʧʷʪɹ ʣʝʪ ʩʥʠʟʠʣʦʩʴ. ɿʘ ʧʝʨʠʦʜ 2014-2018 ʛʛ. ʩʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ 

ʩʝʨʳ, ʜʠʦʢʩʠʜʘ ʠ ʦʢʩʠʜʘ ʘʟʦʪʘ, ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʩʥʠʟʠʣʠʩʴ ʥʘ 3-16%, ʢʦʥʮʝʥʪ-

ʨʘʮʠʠ ʙʝʥʟʦʧʠʨʝʥʘ ʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 4-9% [2]. ʆʩʥʦʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ, ʩʪʘʥʢʦʩʪʨʦʠʪʝʣʴʥʦʡ, ʩʫʜʦʩʪʨʦʠʪʝʣʴʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʝ ʭʦʟʷʡʩʪʚʘ. ɼʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʦʙʱʠʡ 

ʚʳʙʨʦʩ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʥʘʥʦʩʷʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʵʢʦʣʦʛʠʠ ʢʨʫʧʥʳʭ 

ʤʝʛʘʧʦʣʠʩʦʚ [3]. 
 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʟʘʧʳʣʝʥʥʦʩʪʴʶ, ʩʦʟʜʘʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ (ʇɼʂ) ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʋʢʘʟʦʤ ʧʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦ ʉʪʨʘʪʝʛʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ. 
 

ʇʳʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʩʧʝʨʩʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʜʠʩʧʝʨʩʥʦʡ 

ʩʨʝʜʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʜʫʭ, ʘ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʦʡ ʪʚʝʨʜʳʝ ʧʳʣʝʚʳʝ ʯʘʩʪʠʮʳ. 

ʅʘʠʙʦʣʝʝ ʚʨʝʜʥʳʤʠ ʧʳʣʝʚʳʤʠ ʯʘʩʪʠʮʘʤʠ ʷʚʣʷʶʪʩʷ ʤʝʣʢʠʝ ʠ ʪʦʥʢʠʝ ʯʘʩʪʠʮʳ 

ʧʳʣʠ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʦʩʝʜʘʶʪ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʥʝʚʝʩʦʤʦʩʪʠ ʠ ʩʢʘʧʣʠʚʘʶʪʩʷ ʚ 

ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʚʦʟʜʫʭʝ. ʀʤʝʥʥʦ ʤʝʣʢʦʜʠʩʧʝʨʩʥʘʷ ʧʳʣʴ ʦʢʘʟʳʚʘʝʪ 

ʩʚʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʩ ʫʯʝʪʦʤ 

ʠʭ ʜʠʩʧʝʨʩʥʦʩʪʠ [4]. 
 

ɺʳʙʦʨ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʠʩʧʝʨʩʥʳʤ ʩʦʩʪʘʚʦʤ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʝʝ 

ʚʠʜʘ, ʩʦʩʪʘʚʘ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʩʣʝʜʩʪʚʠʝ 

ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʝʪʩʷ ʠ ʦʙʨʘʟʫʝʪʩʷ ʧʳʣʴ. ʀʤʝʥʥʦ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʩʦʩʪʘʚ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʩʧʦʩʦʙ ʠ ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʳʣʠ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʘʷ ʧʳʣʴ (PM 10 ʤʢʤ) ʦʩʝʜʘʝʪ ʥʘ ʥʝʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʤʝʣʢʦʜʠʩʧʝʨʩʥʘʷ ʧʳʣʴ (PM 2,5 ʤʢʤ) 

ʤʦʞʝʪ ʧʝʨʝʥʦʩʠʪʴʩʷ ʧʦʪʦʢʘʤʠ ʚʦʟʜʫʭʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ. 
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ɺ ʦʩʥʦʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʝʪʦʜʘ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʨʦʰʝʥʠʷ 

ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʩ ʚʦʜʷʥʳʤʠ ʢʘʧʣʷʤʠ, ʢʦʪʦʨʳʝ, 

ʩʤʘʯʠʚʘʷ ʯʘʩʪʠʮʳ ʧʳʣʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʠʭ ʤʘʩʩʫ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʭ ʦʩʝʜʘʥʠʶ. 

ʅʘʣʠʯʠʝ ʧʘʨʦʢʘʧʝʣʴʥʦʡ ʬʨʘʢʮʠʠ ʩʧʦʩʦʙʥʦ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʘʚ-

ʣʝʥʠʷ ʧʳʣʠ ʜʦ 80%. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʉɹʊ ɻʆʉʊ 12. 1. 005. -88 ʠ ɻʆʉʊ 17. 2. 4. 

02 -81 ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʢʦʪʦʨʦʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 25% 

[5,6]. ʇʨʠ ʵʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʢʦʥʪʨʦʣʴ 

ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʠ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ɻʆʉʊ P 56162-2019 

[5,7]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʦʩʪʘ-

ʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʠ ʧʨʠʚʝʩʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʢ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʘʪʤʦʩʬʝʨʥʳʤ ʫʩʣʦʚʠʷʤ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 8. 563 [8]: 

Å ʪʝʤʧʝʨʘʪʫʨʘ 20Áʉ; 

Å ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ 1013 ʛʇʘ (760 ʤʤ ʨʪ. ʩʪ.); 

Å ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 50 %. 

ʂʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ (ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ) 

ʙʳʚʘʝʪ ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʳʭ ʮʝʣʝʡ. 

ɻʠʛʠʝʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʷʪ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʧʳʣʴʶ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʷʝʤʳʭ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ. 

ɼʣʷ ʦʮʝʥʢʠ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʥʷʪʘ ʝʜʠʥʠʮʘ 1 

ʤʛ/ʤ3 ʚʨʝʜʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʂʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʦʡ ʢʦʥʮʝʥʪ-

ʨʘʮʠʠ (ʄʈʂ) ʟʘʧʳʣʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʫʭʘ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ 



158 

ʚ ʈʦʩʩʠʠ ʚ 2010 ʛʦʜʫ ʫʩʪʘʥʦʚʣʝʥ ʜʣʷ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ PM 10 ï 0.5 ʤʛ/ʤ
3
, ʜʣʷ 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ PM 2,5-0, 025 ʤʛ/ʤ
3
.
 
ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʠ (ʉʉʂ) 

ï 0,15 ʤʛ/ʤ
3
. ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʨʠʩʢʦʚ ʨʘʟʚʠʪʠʷ ʧʥʝʚʤʦʢʦʥʠʦʟʘ ʚ ʚʦʟʜʫʭʝ 

ʨʘʙʦʯʝʡ ʟʦʥʳ ʧʨʠʥʷʪʘ ʝʜʠʥʠʮʘ ʇɼʂ ʜʠʦʢʩʠʜʘ ʢʨʝʤʥʠʷ [9]. 

ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢʘʷ 

ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʥʘ ʘʚʪʦʜʦʨʦʛʘʭ ʠ ʘʚʪʦʤʘ-

ʛʠʩʪʨʘʣʷʭ, ʚ ʙʳʪʦʚʳʭ ʠ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʥʘ ʫʣʠʮʝ ʠ ʪ. ʧ. ʠ ʢʦʥʪʨʦʣʠ-

ʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʟʘʧʳʣʝʥʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʢʣʶʯʘʝʪ: 

Å ʧʦʜʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ï ʜʘʪʯʠʢʠ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ 

ʟʘʧʳʣʝʥʥʦʩʪʠ, ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ (ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ); 

Å ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ï ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ;  

Å ʧʦʜʩʠʩʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ï ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʚʦʜʳ, ʨʝʟʝʨʚʫʘʨ ʩ ʚʦʜʦʡ ʠ 

ʩʠʩʪʝʤʳ ʨʘʩʧʳʣʝʥʠʷ ʚʦʜʷʥʦʡ ʧʳʣʠ ï ʪʨʫʙʦʧʨʦʚʦʜ ʩ ʬʦʨʩʫʥʢʘʤʠ. 

ɹʣʦʢ-ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2. ɹʣʦʢ-ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚʦʟʜʫʭʘ 

 

ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩ 

ʟʘʜʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʟʘʧʨʘʰʠʚʘʝʪ ʜʘʥʥʳʝ ʦ ʟʘʧʳʣʝʥʥʦʩʪʠ ʦʪ ʜʘʪʯʠʢʦʚ 

ʧʳʣʠ. ʄʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʜʘʪʯʠʢʘ (ʮʠʬʨʦʚʦʡ 

ʠʣʠ ʘʥʘʣʦʛʦʚʳʡ) ʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɺ ʧʦʜʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʦʚʘʥ ʤʦʜʫʣʴ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʄʦʜʫʣʴ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠʤʝʝʪ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʫʶ ʨʝʘʣʠʟʘʮʠʶ: ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ; 

ʠʥʪʝʨʬʝʡʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʦʪʦʨʦʛʦ 

ʧʨʦʠʟʚʝʩʪʠ ʠʟʤʝʨʝʥʠʝ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʜʘʪʯʠʢʘ ʧʳʣʠ ʠ ʢʦʥʚʝʨʪʘʮʠʶ 

ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚ ʦʙʱʝʧʨʠʥʷʪʳʝ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ. 

ʀʟʤʝʨʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʟʘʧʳʣʝʥʥʦʩʪʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ 

ʧʘʤʷʪʴ ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʄʦʜʫʣʴ ʠʤʝʝʪ 

ʧʨʦʛʨʘʤʤʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʝʡ ʧʝʨʠʬʝʨʠʝʡ ʩ 

ʧʦʤʦʱʴʶ ʨʝʣʝʡʥʦʛʦ ʙʣʦʢʘ ʢʦʤʤʫʪʘʮʠʠ. 
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ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʤʦʜʫʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʚʦʟʜʫʭʘ, ʛʦʪʦʚʥʦʩʪʠ ʢ ʨʘʙʦʪʝ ʧʦʜʩʠʩʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʠ ʚʢʣʶʯʝʥʠʝ ʧʦʜʩʠʩ-

ʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʚʳʧʦʣʥʷʝʪ ʩʨʘʚʥʝʥʠʝ ʠʟʤʝʨʝʥʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʩ ʢʨʠʪʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʇɼʂ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʫʨʦʚʝʥʴ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʇɼʂ, ʩʠʩʪʝʤʘ ʚʳʜʝʨʞʠʚʘʝʪ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ ʠ ʚʥʦʚʴ ʦʧʨʘʰʠʚʘʝʪ ʜʘʪʯʠʢ ʟʘʧʳʣʝʥʥʦʩʪʠ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʫʨʦʚʝʥʴ 

ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʇɼʂ, ʪʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʘʥʘʣʠʟʠʨʫʝʪ ʛʦʪʦʚʥʦʩʪʴ ʢ 

ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ. ɽʩʣʠ ʩʠʩʪʝʤʘ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʠʩʧʨʘʚʥʘ, 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʦʜʘʝʪ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʥʘ ʤʦʜʫʣʴ ʨʝʣʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ 

ʥʘʩʦʩ ʧʦʜʘʯʠ ʚʦʜʳ. ʉʠʩʪʝʤʘ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʨʘʟʙʨʳʟʛʠʚʘʝʪ ʚʦʜʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʥʘʤʦʢʘʥʠʶ ʠ ʙʳʩʪʨʦʤʫ ʦʩʝʜʘʥʠʶ ʧʳʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ɺ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʇʦʜʩʠʩʪʝʤʘ ʧʳʣʝʧʦʜʘʚ-

ʣʝʥʠʷ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʨʦʚʝʥʴ ʟʘʧʳʣʝʥʥʦʩʪʠ ʥʝ 

ʩʥʠʟʠʪʴʩʷ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʷ ï ʫʨʦʚʝʥʴ 

ʟʘʧʳʣʝʥʥʦʩʪʠ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ï ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʬʦʨʤʠʨʫʝʪ ʫʧʨʘʚʣʷʶʱʠʡ 

ʩʠʛʥʘʣ ʥʘ ʦʪʢʣʶʯʝʥʠʝ ʧʦʜʩʠʩʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳè ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ Arduino. ɿʘ ʩʯʝʪ ʫʜʦʙʥʦʡ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʧʨʦʛʨʘʤʤʳ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ Arduino ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʫʜʘʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʩʧʦʩʦʙʘʤʠ [10]. 

ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʣʘʪʬʦʨʤʳ Arduino ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʪʦʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʧʦ 

ʟʘʜʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

Å ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ, ʦʙʩʣʫʞʠʚʘʥʠʝ ï 

ʥʘʧʦʣʥʝʥʠʝ ʚʦʜʦʡ ʩʠʩʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ ʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʥʝʠʩʧʨʘʚʥʳʭ 

ʫʟʣʦʚ. 

Å ʄʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ï ʦʧʪʠʯʝʩʢʠʡ. 

Å ʀʟʤʝʨʝʥʠʝ ʧʳʣʠ PM 2. 5. 

Å ʀʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0. 5 ʜʦ 1 ʤʛ/ʤ
3
. 

Å ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 220 ɺ. 

Å ʄʦʱʥʦʩʪʴ ʢʦʤʤʫʪʘʮʠʠ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ 2.2 ʢɺʪ. 

Å ʀʥʪʝʨʬʝʡʩ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ï RS-485. 

Å ɺʘʨʴʠʨʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʠʟʤʝʨʝʥʠʷ (ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ). 

Å ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ʜʘʪʯʠʢʦʚ ʢ 

ʙʣʦʢʫ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʠʪ: 

Å ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ (ʈʄ 10 ʠ ʈʄ 2,5 ʠ ʤʝʥʝʝ) ʪʝʦʨʠʶ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʩʣʫʯʘʡʥʳʭ ʬʫʥʢʮʠʡ; 
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Å ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʦʚ ʩʦʜʝʨʞʘʥʠʷ ʤʝʣʢʦʜʠʩ-

ʧʝʨʩʥʦʡ ʧʳʣʠ (ʈʄ 10 ʠ ʈʄ 2,5 ʠ ʤʝʥʝʝ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʨʝʚʳʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʘʭ; 

Å ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʥʝʛʘʪʠʚʥʳʭ ʚʣʠʷʥʠʡ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʥʘ 

ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ; 

Å ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ ʧʳʣʴʶ 

ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʘʭ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʴʙʳ ʩ ʧʳʣʴʶ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʤʝʪʦʜ 

ʫʩʪʨʘʥʝʥʠʷ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʣʘʩʩʦʚ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʜʣʷ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʤʘʩʢʘʭ ʚ ʧʝʨʠʦʜ 

ʧʘʥʜʝʤʠʠ COVID-19. 

Abstract:  this paper discusses a computational method for eliminating 

unbalanced classes in a training set for machine learning in face recognition tasks for 

people wearing protective masks during the COVID-19 pandemic. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘ ʠhʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʦʙʫʯʝʥʠʷ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

Keywords: machine learning, unbalanced training data, neural networks. 
 

ɺ ʟʘʜʘʯʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʙʫʯʘ-

ʝʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʥʘʙʦʨʦʤ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʪʨʫʜʥʷʝʪ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʪʝʤ ʩʘʤʳʤ ʩʚʦʜʷ ʪʦʯʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢ 

ʦʯʝʥʴ ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. ɺ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-

19, ʟʘʱʠʪʥʳʝ ʤʘʩʢʠ ʩʪʘʣʠ ʚʘʞʥʳʤ ʘʪʨʠʙʫʪʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ 

ʯʘʩʪʴ ʣʠʮʘ ʩʢʨʳʚʘʝʪʩʷ ʟʘʱʠʪʥʦʡ ʤʘʩʢʦʡ. ʅʦʰʝʥʠʝ ʟʘʱʠʪʥʳʭ ʤʘʩʦʢ ʣʶʜʴʤʠ 

ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʫ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʘʣʛʦʨʠʪʤʳ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʦʠʟʚʦʜʷʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭ ʯʝʨʪ ʣʠʮʘ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʟʘʱʠʪʥʦʡ ʤʘʩʢʦʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʩʪʫʧʘʶʱʠʝ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʫ. ʀʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʦʪʧʨʘʚʣʝʥʳ ʚ ʩʠʩʪʝʤʫ ʠ ʥʝ ʙʳʣʠ ʨʘʩʧʦʟʥʘʥʳ, ʧʦʤʝʱʘʶʪʩʷ ʚ ʢʣʘʩʩ ʥʝʨʘʩʧʦʟ-

ʥʘʥʥʳʭ. ʅʝʨʘʩʧʦʟʥʘʥʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʤʘʩʢʘʭ ʩʦ ʚʨʝʤʝʥʝʤ 

ʧʦʪʨʝʙʫʶʪ ʩʦʟʜʘʥʠʷ ʜʣʷ ʥʠʭ ʦʪʜʝʣʴʥʦʛʦ ʢʣʘʩʩʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ ʩʠʩʪʝʤʝ. 

ʆʙʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʣʘʩʩʦʚ ʦʙʫʯʘʶʱʠʭ 

ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʠ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 



162 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʥʝʩʙʘʣʘʥʩʠ-

ʨʦʚʘʥʥʳʤ ʦʙʫʯʘʶʱʠʤ ʢʣʘʩʩʦʤ ʜʘʥʥʳʭ: 

1. ʄʝʪʦʜ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʳʙʦʨʢʠ ï ʧʨʦʠʟʚʦʣʴʥʦ ʫʜʘʣʷʝʪʩʷ ʛʨʫʧʧʘ ʜʘʥʥʳʭ 

ʚ ʦʜʥʦʤ ʠʟ ʦʙʫʯʘʝʤʳʭ ʢʣʘʩʩʘʭ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʘʥʥʳʭ ʚ 

ʦʙʫʯʘʝʤʳʭ ʢʣʘʩʩʘʭ ʙʳʣʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤ. ʋʜʘʣʷʝʤʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ. 

2. ʄʝʪʦʜ ʧʝʨʝʜʠʩʢʨʝʪʠʟʘʮʠʠ ï ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʙʦʨ ʩʣʫʯʘʡʥʳʭ ʜʘʥʥʳʭ ʠʟ 

ʢʣʘʩʩʘ ʤʝʥʴʰʠʥʩʪʚʘ ʠ ʩʦʟʜʘʥʠʝ ʠʭ ʢʦʧʠʡ ʚ ʵʪʦʤ ʢʣʘʩʩʝ. ʄʝʪʦʜ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʝʨʝʦʙʫʯʝʥʠʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ. 

3. ʄʝʪʦʜ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ ï ʦʩʥʦʚʘʥ ʥʘ ʛʝʥʝʨʘʮʠʠ ʥʝʢʦʪʦʨʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʭʦʜʩʪʚʦ ʩ ʠʤʝʶʱʠʤʠʩʷ 

ʜʘʥʥʳʤʠ ʚ ʢʣʘʩʩʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʷʚʣʷʶʪʩʷ ʠʭ ʪʦʯʥʳʤʠ ʢʦʧʠʷʤʠ. ʅʝʜʦʩʪʘʪʦʢ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʥʦʚʳʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʙʦʣʝʝ ʦʜʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ ʢʣʘʩʩʝ [1,3]. 

ɺ ʢʘʞʜʦʤ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʦʜʭʦʜʝ ʝʩʪʴ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, 

ʧʦʵʪʦʤʫ ʥʝʪ ʢʦʥʢʨʝʪʥʦʡ ʵʚʨʠʩʪʠʢʠ ʦ ʪʦʤ, ʢʘʢʦʡ ʤʝʪʦʜ ʠ ʢʦʛʜʘ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʥʘ ʧʨʠʤʝʨʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʦʙʨʘʟʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: ʷʟʳʢ Python, ʙʠʙʣʠʦʪʝʢʠ face_recognition 

API ʠ OpenCV. ɺ ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʙʳʣʠ ʚʟʷʪʳ ʵʢʟʝʤʧʣʷʨʳ 

ʬʦʪʦʛʨʘʬʠʡ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʤʘʩʢʘʭ ʠ ʙʝʟ. 

ɺ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʜʣʷ ʟʘʜʘʯʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ 

ʬʦʪʦʛʨʘʬʠʡ: 

1. ɻʨʫʧʧʘ ʣʶʜʝʡ ʙʝʟ ʟʘʱʠʪʥʳʭ ʤʘʩʦʢ; 

2. ɻʨʫʧʧʘ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʤʘʩʢʘʭ; 

3. ʏʝʣʦʚʝʢ ʚ ʟʘʱʠʪʥʦʡ ʤʘʩʢʝ; 

4. ʏʝʣʦʚʝʢ ʙʝʟ ʟʘʱʠʪʥʦʡ ʤʘʩʢʠ; 

5. ɻʨʫʧʧʘ ʣʶʜʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʣʶʜʠ ʚ ʤʘʩʢʘʭ ʠ ʙʝʟ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʢʣʘʩʩʘʤ ʬʦʪʦʛʨʘʬʠʡ. 

 

ʇʨʠʚʝʜʝʥʥʘʷ ʚʳʰʝ ʜʠʘʛʨʘʤʤʘ (ʨʠʩʫʥʦʢ 1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʙʫʯʘʶʱʝʤ 

ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʠʤʝʶʪʩʷ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʢʣʘʩʩʳ ï 1, 3 ʠ 5. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʥʠʟʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ʀʟʙʘʚʠʪʴʩʷ ʦʪ ʥʠʟʢʦʡ ʪʦʯʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʜʦʧʦʣʥʝʥʠʝ ʜʘʥʥʳʭ ʚ 

ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʪʦʯʥʦʩʪʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ 

ʧʦʤʦʱʴʶ ʪʘʙʣʠʮʳ ʢʦʥʪʠʥʛʝʥʪʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1), ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʜʣʷ 

ʥʦʚʦʡ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ [5]. 
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ʊʘʙʣʠʮʘ 1 

ʊʘʙʣʠʮʘ ʢʦʥʪʠʥʛʝʥʪʥʦʩʪʠ 

ʂʘʪʝʛʦʨʠʷ ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʆʪʨʠʮʘʪʝʣʴʥʘʷ 

ʆʮʝʥʢʘ 

ʩʠʩʪʝʤʳ 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ True Positive (TP) ï 

ʀʩʪʠʥʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

False Positive (FP) ï 

ʃʦʞʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ False Negative (FN) ï 

ʃʦʞʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

True Negative (TN) ï 

ʀʩʪʠʥʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʘʷ 
 

ʊʦʯʥʦʩʪʴ ʤʦʜʝʣʠ P, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
TP TN

P
TP FN FP TN

+
=

+ + +
                                           (1) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ: 
2

2

Z pq
n=

D
                                                  (2) 

ɻʜʝ n ï ʦʙʲʝʤ ʚʳʙʦʨʢʠ, Z ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʳʙʨʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʦʩʥʦʚʝ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ P, p ï 

ʜʦʣʷ ʢʣʘʩʩʦʚ ʩ ʥʘʣʠʯʠʝʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʠʟʥʘʢʘ, q = 1 ï p ï ʜʦʣʷ ʢʣʘʩʩʦʚ, ʫ 

ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʠʟʥʘʢ ʦʪʩʫʪʩʪʚʫʝʪ, æ ï ʧʨʝʜʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʢʠ [3]. 

ɺ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ, ʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ ʢʦʥʪʠʥʛʝʥʪ-

ʥʦʩʪʠ ʠ ʬʦʨʤʫʣʳ 1 ʨʘʚʥʷʝʪʩʷ 91%. ʇʨʠ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʧʝʨʝʦʙʫʯʝʥʠʷ, ʝʩʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʝʨʘʩʧʦʟʥʘʥʥʳʝ 9% ʬʦʪʦʛʨʘʬʠʡ ʙʫʜʫʪ ʚʦʩʧʨʠʥʷʪʳ ʢʘʢ 

ʰʫʤ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʸʤ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʧʦʣʥʷʪ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʢʣʘʩʩʳ. ʀʟ ʬʦʨʤʫʣʳ 2 ʧʦʣʫʯʘʝʤ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ 

ʚʳʙʦʨʢʠ nå1550, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʲʝʤ ʜʘʥʥʳʭ ʚ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʢʣʘʩʩʘʭ 

ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʥʘ 600 ʠʟʦʙʨʘʞʝʥʠʡ. ɻʝʥʝʨʘʮʠʷ ʜʘʥʥʳʭ ʧʦ ʤʝʪʦʜʫ 

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʚʳʙʦʨʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʸʤ ʩʦʟʜʘʥʠʷ ʢʦʧʠʡ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʥʘʣʦʞʝʥʠʝʤ ʰʫʤʦʚ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɻʝʥʝʨʘʮʠʷ ʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʥʘʣʦʞʝʥʠʝʤ ʰʫʤʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʙʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʠʩʭʦʜʥʦʤ ʠ ʥʘ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ. ʉʨʝʜʥʷʷ ʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʦʙʫʯʝʥʘ ʥʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 89%, ʯʪʦ ʥʘ 18% 

ʙʦʣʴʰʝ, ʯʝʤ ʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʙʫʯʝʥʘ ʥʘ ʠʩʭʦʜʥʦʤ ʥʘʙʦʨʝ. 
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ʉʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʸʥʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ 

ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʤʘʩʢʘʭ. ʇʨʠʨʦʩʪ ʪʦʯʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ 

ʩʚʦʡʩʪʚʦ ʥʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʦʚʳʝ ʬʦʪʦʛʨʘʬʠʠ ʣʶʜʝʡ ʚ ʟʘʱʠʪʥʳʭ ʤʘʩʢʘʭ ʢʘʢ 

ʰʫʤ, ʪʝʤ ʩʘʤʳʤ ʷʚʣʷʝʪʩʷ ʟʘʱʠʱʝʥʥʦʡ ʦʪ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʧʝʨʝʦʙʫʯʝʥʠʷ. 
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Abstract: the article discusses the main tools and technologies for working 

with big data that can be applied in mining industry. The prospects of their use in this 

area are also considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: IIoT, ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʙʦʣʴʰʠʝ 

ʜʘʥʥʳʝ. 

Keywords: IIoT, mining industry, big data, Apache Hadoop, MongoDB, 

Cassandra, Datameer, BigSheets. 

 

ɺ ʩʚʷʟʠ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, ʧʨʦʙʣʝʤʘ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʚʳʨʘʞʘʝʪʩʷ ʙʦʣʝʝ ʦʩʪʨʦ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

[1, 2], ʠʥʞʝʥʝʨʳ ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʘʪʷʪ 

ʜʦ 50% ʩʚʦʝʛʦ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʦʠʩʢ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʲʝʤ 

ʢʦʪʦʨʦʡ ʠʟʤʝʨʷʝʪʩʷ ʚ ʧʝʪʘʙʘʡʪʘʭ ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʘʥʥʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʩ ʜʘʪʯʠʢʦʚ, ʢʘʤʝʨ ʢʦʥʪʨʦʣʷ, ʫʧʨʘʚʣʷʶʱʠʝ 

ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [3-5]. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʠʟ 

ʪʠʧʦʚ ʜʘʥʥʳʭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ [6-7]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʘʧʠʩʠ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʜʦʙʳ-

ʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

 

ʀʥʩʪʨʫʤʝʥʪʳ ʠ ʪʝʭʥʦʣʦʛʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ 

ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʙʦ-

ʪʘʪʴ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʭ ʭʨʘʥʝʥʠʝ, 

ʦʙʨʘʙʦʪʢʫ ʠ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠʟ ʥʠʭ: 

Apache Hadoop. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʫ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ, ʠʟʥʘʯʘʣʴʥʦ ʥʘʧʠʩʘʥʥʫʶ ʥʘ Java [9] ʠ ʠʩʧʦʣʴʟʫʶʱʫʶ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʛʨʦʤʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 

ʦʙʱʫʶ ʩʝʪʴ [8]. Hadoop ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʩʣʦʷ: ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʳ Hadoop (ʘʥʛʣ. HDFS ï Hadoop distributed file system) ʠ MapReduce. 

ʌʘʢʪʠʯʝʩʢʠ, Apache Hadoop ï ʩʨʝʜʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

MapReduce [10]. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʧʨʦʛʨʘʤʤʳʡ ʧʘʢʝʪ Hadoop, 

ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʘ ʵʪʘʧʘ: ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ/ʚʳʧʦʣʥʝʥʠʝ 

ʨʘʙʦʪ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʦʝʤ HDFS ʧʨʠ ʧʦʤʦʱʠ ʛʣʘʚʥʦʛʦ çmasterè 

ʩʝʨʚʝʨʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çNameNodʝè ʠ ʥʘʙʦʨʘ ʧʦʜʯʠʥʝʥʥʳʭ çslaveè ʫʩʪʨʦʡʩʪʚ 

ʥʘʟʳʚʘʝʤʳʭ çDataNodesè. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʫʨʦʚʝʥʴ HDFS ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 1 [11]. 
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ʈʠʩʫʥʦʢ 1 ï ʋʨʦʚʝʥʴ HDFS Apache Hadoop 

 

ɺʪʦʨʦʡ ʵʪʘʧ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʪʩʣʝʞʠʚʘʥʠʝ ʠ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʧʨʦʭʦʜʠʪ ʚ ʩʣʦʝ MapReduce, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ: 

1. Map() ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʚʠʜʝ 

ʩʧʠʩʢʘ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ 

Map ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ çʢʣʶʯ-ʟʥʘʯʝʥʠʝè ʚʦ ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ. 

2. Shuffle() ï ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʢʣʶʯʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʘʥʥʳʝ ʩ ʦʜʠʥʘʢʦʚʳʤ ʢʣʶʯʦʤ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʜʥʦʤ ʨʘʙʦʯʝʤ ʫʟʣʝ. 

3. Reduce() ï ʩʦʚʤʝʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʝʜʠʥʦʝ ʮʝʣʦʝ ʚ ʧʦʨʷʜʢʝ ʩʣʝʜʦʚʘʥʠʷ ʢʣʶʯʝʡ. 

ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 
 

 
ʈʠʩʫʥʦʢ 2 ï ʋʨʦʚʝʥʴ MapReduce Apache Hadoop 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ çApache Hadoopè ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʟʘʧʠʩʳʚʘʪʴ, ʭʨʘʥʠʪʴ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʤʘʩʩʠʚʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʘʩʪʝʨʦʚ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʩʪʝʨʥʳʭ 

ʫʟʣʦʚ. 

MongoDB. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʝʣʷʮʠʦʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ (NoSQL), 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ JSON ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ. JSON, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʘʪ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʦʩʥʦʚʥʘʷ ʠʜʝʷ 

ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʭʨʘʥʝʥʠʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ çʢʣʶʯ-ʟʥʘʯʝʥʠʝè. ʊʝʭʥʦʣʦʛʠʷ 

ʙʘʟ ʜʘʥʥʳʭ NoSQL ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʪʘʢʠʝ 

ʢʘʢ ʜʦʢʫʤʝʥʪʳ, ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʪ.ʜ. ɹʦʣʝʝ ʪʦʛʦ, MongoDB ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʠ ʛʠʙʢʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʧʦʜ 

ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ [12]. 

Cassandra. ʇʦʜʦʙʥʦ MongoDB, ʝʱʝ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʳ 

ʜʘʥʥʳʭ NoSQL, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʩʠʩʪʝʤ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʟʘʧʠʩʴ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʯʪʝʥʠʝ [13]. 

Datameer. ʇʨʦʩʪʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʘʪʬʦʨʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ Hadoop ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ [14]. ʇʦʩʪʘʚʣʷʝʪʩʷ 

ʩʦʚʤʝʩʪʥʦ ʩ ʫʜʦʙʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ ʠ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

BigSheets. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʫʧʨʘʚʣʷʝʤʦʝ ʩ ʧʦʤʦʱʴʶ ʚʝʙ 

ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʥʝʦʧʳʪʥʳʤ ʠ ʥʝʪʝʭʥʠʯʝʩʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʩʦʙʠʨʘʪʴ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʚʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʧʨʦʚʦʜʠʪʴ ʠʭ ʘʥʘʣʠʟ ʠ ʦʪʧʨʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʩʪʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ. BigSheets ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ Hadoop ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. ʆʥ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ OpenCalais, ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʠʟʚʣʝʯʝʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠʟ ʨʷʜʘ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ [15]. 
 

ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʈʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ (ɹɼ) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʤʠ ʧʫʥʢʪʘʤʠ: 

1. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʚ ʮʝʣʦʤ. ʇʦʩʣʝ ʧʨʦʚʝ-

ʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʘʥʘʣʠʟʫ ʠ ʦʮʝʥʢʝ ɹɼ ʚ ʨʘʤʢʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʦʧʝʨʘʮʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʚʳʝʤʢʘ, ʜʦʙʳʯʘ ʠ ʨʘʟʜʝʣʝʥʠʝ ʨʫʜʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʛʠʙʢʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ. 

2. ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɹɼ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʥʦʤʠʠ 

ʵʥʝʨʛʠʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʜʦʙʳʯʠ ʙʦʣʝʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤ ʠ ʫʩʪʦʡʯʠʚʳʤ. 

3. ʋʣʫʯʰʝʥʠʝ ʣʦʛʠʩʪʠʢʠ. ɹʣʘʛʦʜʘʨʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠ ʦʧʪʠʤʠʟʠ-

ʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ɹɼ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. 

4. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ. ɹɼ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦʩʨʝʜ-
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ʩʪʚʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʥʠʢʘʭ (ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʪ. ʜ.), ʦʙʦʨʫʜʦʚʘʥʠʷ (ʨʘʩʧʦʣʦʞʝʥʠʝ, ʨʘʙʦʯʝʝ 

ʩʦʩʪʦʷʥʠʝ, ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʠ ʪ. ʜ.) ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (CO2, ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʘʟʘ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʫʨʦʚʝʥʴ ʟʘʧʳʣʝʥʥʦʩʪʠ ʠ ʪ. ʜ.) ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

5. ʋʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɹɼ ʤʦʛʫʪ 

ʧʦʤʦʯʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘʜʝʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʟʘʧʘʩʥʳʭ ʯʘʩʪʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ɹɼ 

ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʇʨʝʚʝʥʪʠʚʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹɼ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʩʪʦʝʚ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʦʧʝʨʘʮʠʷʭ. 
 

ɿʘʢʣʶʯʝʥʠʝ 

ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʣʠ ʢ ʝʞʝʜʥʝʚ-

ʥʦʤʫ ʛʝʥʝʨʠʨʦʚʘʥʠʶ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʙʦʪʘ ʩ ʧʝʪʘʙʘʡʪʘʤʠ 

ʜʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ ʤʥʦʛʠʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʢʦʤʧʘʥʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʥʝ ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ʇʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʩʥʠʞʝʥʠʝ ʮʝʥ ʥʘ ʩʳʨʴʝ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʨʫʜʳ, ʧʦʚʳʰʝʥʠʝ ʩʣʦʞʥʦʩʪʠ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ ʠ 

ʪ.ʜ.), ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʦʥʢʫʨʝʥʪʥʳʡ ʨʳʥʦʢ 

ʦʩʪʘʚʣʷʝʪ ʤʘʣʦ ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, ʜʝʣʘʷ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʙʣʝʤ ʚ 

ʦʪʨʘʩʣʠ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Brul® M. R. et al. The data reservoir: How big data technologies advance 

data management and analytics in E&P //SPE Digital Energy Conference and 

Exhibition. ï Society of Petroleum Engineers, 2015. 

2. Qi C. Big data management in the mining industry //International Journal of 

Minerals, Metallurgy and Materials. ï 2020. ï ʊ. 27. ï ˉ. 2. ï ʉ. 131-139. 

3. Ho K. C. et al. Discrimination mode processing for EMI and GPR sensors 

for hand-held land mine detection //IEEE Transactions on Geoscience and Remote 

Sensing. ï 2004. ï ʊ. 42. ï ˉ. 1. ï ʉ. 249-263. 

4. Zhukovskiy Y. et al. Motivation towards energy saving by means of IoT 

personal energy manager platform //Journal of Physics: Conference Series. ï IOP 

Publishing, 2019. ï ʊ. 1333. ï ˉ. 6. ï ʉ. 062033. 

5. Gogolinskiy K. V., Syasko V. A. Metrological Assurance and Standardization 

of Advanced Tools and Technologies for nondestructive Testing and Condition 

Monitoring (NDT4. 0) //Research in Nondestructive Evaluation. ï 2020. ï ʉ. 1-15. 

6. Wu W. et al. Retrieving information and discovering knowledge from 

unstructured data using big data mining technique: Heavy oil fields example 

//International Petroleum Technology Conference. ï International Petroleum 

Technology Conference, 2014. 

7. ʋʛʦʣʴʥʠʢʦʚ ɸ. ɺ., ʄʘʢʘʨʦʚ ʅ. ɺ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʫʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʢʦʤʧʨʝʩʩʦʨʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ //ɿʘʧʠʩʢʠ ɻʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ. ï 

2019. ï ʊ. 236. 



 

169 

8. Anuradha J. et al. A brief introduction on Big Data 5Vs characteristics and 

Hadoop technology //Procedia computer science. ï 2015. ï ʊ. 48. ï ʉ. 319-324. 

9. Pence H. E. What is big data and why is it important? //Journal of 

Educational Technology Systems. ï 2014. ï ʊ. 43. ï ˉ. 2. ï ʉ. 159-171. 

10. Ghazi M. R., Gangodkar D. Hadoop, MapReduce and HDFS: a developers 

perspective // Procedia Computer Science. ï 2015. ï ʊ. 48. ï ˉ. C. ï ʉ. 45-50. 

11. HDFS Architecture Guide [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // URL:https:// 

hadoop.apache.org/docs/r1.2.1/hdfs_design.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ:18.11.2020). 

12. ʃʷʰʝʥʢʦ ʆ., ʠ ʜʨ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʢ 

ʩʝʨʚʝʨʘʤ ʙʘʟ ʜʘʥʥʳʭ MySQL ʠ MongoDB // ɺʽʩʥʠʢ ʍʅʊʋ. ï 2019. ï ʪ. 71. ï ˉ 4. 

ï ʉ. 114-124. 

13. Chebotko A., Kashlev A., Lu S. A big data modeling methodology for 

Apache Cassandra //2015 IEEE International Congress on Big Data. ï IEEE, 2015. ï 

ʉ. 238-245. 

14. Shirazi F., Mohammadi M. A big data analytics model for customer churn 

prediction in the retiree segment //International Journal of Information Management. 

ï 2019. ï ʊ. 48. ï ʉ. 238-253. 

15. King B., Goycoolea M., Newman A. Optimizing the open pit-to-

underground mining transition //European journal of operational research. ï 2017. ï 

ʊ. 257. ï ˉ. 1. ï ʉ. 297-309. 

 

 

ʋɼʂ 621.316.925.1 

ʅʘʟʘʨʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

Nazarenko Ekaterina Aleksandrovna, Far Eastern Federal university, Vladivostok 

 

ɺʠʥʘʢʦʚʩʢʘʷ ʅʘʪʘʣʴʷ ɻʨʠʛʦʨʴʝʚʥʘ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ 

Vinakovskaya Natalia Grigorevna, Far Eastern Federal university, Vladivostok 

 

ɸʅɸʃʀɿ ɹʃʆʂʀʈʆɺʆʂ ɼʀʉʊɸʅʎʀʆʅʅʆʁ ɿɸʑʀʊʓ  

ʆʊ ʉʀʅʍʈʆʅʅʓʍ ʂɸʏɸʅʀʁ ʀ ɸʉʀʅʍʈʆʅʅʆɻʆ ʈɽɾʀʄɸ 

ANALYSIS OF LOCKS FOR DISTANCE PROTECTION FROM 

SYNCHRONOUS FLUCTUATIONS AND ASYNCHRONOUS MODE  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʣʦʢʠʨʦʚʦʢ ʧʨʠ 

ʢʘʯʘʥʠʷʭ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʠʭ 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʙʣʦʢʠʨʦʚʦʢ. 

Abstract:  the article discusses the use of locks from fluctuations for distance 

protection of power system objects, principle of operation for locks and their 

disadvantages. There are recommendations for improving the efficiency of the locks. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʟʘʱʠʪʘ, ʙʣʦʢʠʨʦʚʢʘ ʧʨʠ ʢʘʯʘʥʠʷʭ, 

ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

Keywords: distance protection, lock from fluctuations, short circuit, resistance. 

https://
mailto:ekaterina.nazarenko7@gmail.com
mailto:ekaterina.nazarenko7@gmail.com


170 

ɺ ʵʥʝʨʛʦʩʝʪʷʭ ʩʣʦʞʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʧʠʪʘʥʠʷ ʧʨʠʤʝʥʷʶʪ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʟʘʱʠʪʫ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʡ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʜʘʣʝʥʥʦʩʪʠ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʂɿ) ʦʪ ʤʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʟʘʱʠʪʳ. ʈʘʙʦʪʘ 

ʟʘʱʠʪʳ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʨʛʘʥʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ 

ʠʩʧʦʣʴʟʫʶʪ ʨʝʣʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ [4]. 

ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʥʘʨʫʰʘʝʪʩʷ 

ʩʠʥʭʨʦʥʥʘʷ ʨʘʙʦʪʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʚʦʟʥʠʢʘʝʪ ʘʩʠʥʭʨʦʥʥʳʡ ʭʦʜ, ʩʦʧʨʦʚʦʞʜʘ-

ʶʱʠʡʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ (ʢʘʯʘʥʠʷʤʠ) ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ 

ʪʘʢʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʢʨʠʪʠʯʝʩʢʠʭ 

ʟʥʘʯʝʥʠʡ, ʯʪʦ ʚʝʜʝʪ ʢ ʣʦʞʥʳʤ ʩʨʘʙʘʪʳʚʘʥʠʷʤ ʟʘʱʠʪ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ 

ʵʥʝʨʛʦʩʠʩʪʝʤʳ, ʫʪʷʞʝʣʝʥʠʶ ʘʚʘʨʠʡʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʨʘʟʚʠʪʠʶ ʘʩʠʥʭʨʦʥʠʟʤʘ [5]. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʣʦʞʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʫʣʝʡ 

ʙʣʦʢʠʨʦʚʢʠ ʧʨʠ ʢʘʯʘʥʠʷʭ (ɹʂ). ʆʜʥʘʢʦ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ 

ʦʙʣʘʩʪʠ ʢʘʯʘʥʠʡ ʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʨʝʘʣʠʟʘʮʠʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʫʢʘʟʘʥʥʳʭ 

ʤʦʜʫʣʝʡ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʕɼʉ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʬʘʟ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥʥʦ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʘʨʫʰʝʥʠʷ ʩʠʤʤʝʪʨʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʝʪʠ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʘʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʝʩʠʤʤʝʪʨʠʷ ʪʦʢʦʚ ʠ 

ʥʘʧʨʷʞʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʨʠ ʨʘʙʦʪʝ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. ʂʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʝʩʠʤʤʝʪʨʠʠ 

ʚʦʟʥʠʢʘʝʪ ʚ ʪʨʸʭʬʘʟʥʳʭ ʨʝʞʠʤʘʭ ʚ ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʷʭ: ʢʦʤʤʫʪʘʮʠʠ ʩ 

ʨʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴʶ ʟʘʤʳʢʘʥʠʷ/ʨʘʟʤʳʢʘʥʠʷ ʬʘʟ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʥʝʧʦʣʥʦʬʘʟʥʳʡ 

ʨʝʞʠʤ ʮʠʢʣʘ ʦʜʥʦʬʘʟʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʥʘ ʩʤʝʞʥʳʭ ʩ 

ʟʘʱʠʱʘʝʤʦʡ ʣʠʥʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʢʘʯʘʥʠʷʭ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʝʞʠʤʘʭ ʠʤʝʶʪ ʤʝʩʪʦ ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʨʝʞʠʤʫ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ. 

ɺ ʦʧʠʩʳʚʘʝʤʳʭ ʥʠʞʝ ʙʣʦʢʠʨʦʚʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʂɿ 

ʚʦʟʥʠʢʘʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʝʩʠʤʤʝʪʨʠʷ ʩʠʩʪʝʤʳ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ (ʫʩʪʦʡʯʠʚʘʷ, 

ʝʩʣʠ ʂɿ ʥʝʩʠʤʤʝʪʨʠʯʥʦʝ, ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ, ʝʩʣʠ ʂɿ ʪʨʝʭʬʘʟʥʦʝ). ʇʨʠ 

ʧʦʷʚʣʝʥʠʠ ʥʝʩʠʤʤʝʪʨʠʠ ʙʣʦʢʠʨʦʚʢʘ ʨʘʟʨʝʰʘʝʪ ʩʨʘʙʦʪʘʪʴ ʟʘʱʠʪʝ ʚ ʪʝʯʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ; ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʩʠʤʤʝʪʨʠʠ ʟʘʱʠʪʘ ʦʩʪʘʝʪʩʷ ʟʘʙʣʦʢʠʨʦ-

ʚʘʥʥʦʡ. 

ɼʣʷ ʦʪʩʪʨʦʡʢʠ ʦʪ ʫʢʘʟʘʥʥʳʭ ʨʝʞʠʤʦʚ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʜʠʩʪʘʥ-

ʮʠʦʥʥʳʭ ʟʘʱʠʪʘʭ ʧʨʠʤʝʥʷʶʪ ʙʣʦʢʠʨʦʚʢʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʦʥʪʨʦʣʝ ʩʢʦʨʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ [1]. ʇʨʠ ʂɿ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʩʢʘʯʢʦʦʙʨʘʟʥʦ, 

ʧʨʠ ʢʘʯʘʥʠʷʭ ʤʦʱʥʦʩʪʠ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦ. ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʘʯʘʥʠʡ 

ʤʦʱʥʦʩʪʠ ʢ ʟʦʥʝ ʩʨʘʙʘʪʳʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦʩʪʨʘ-

ʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʢʦʥʪʨʦʣʴʥʫʶ ʟʦʥʫ ʠ ʠʟʤʝʨʷʶʪ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʯʝʨʝʟ ʥʝʝ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʞʠʤʘ ʢʘʯʘʥʠʡ ʧʨʝʜʣʦ-

ʞʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʨʠʪʝʨʠʠ: 

1) ʪʨʘʝʢʪʦʨʠʷ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ, ʤʦʥʦʪʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʝʞʠʤʘ ʢʘʯʘʥʠʡ; 
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2) ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʰʘʛʝ 

ʠʟʤʝʨʝʥʠʡ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʳʜʫʱʝʝ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ; 

3) ʧʫʩʢ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʘʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʳʰʝ ʧʦʨʦʛʦʚʦʡ ʧʨʠ ʢʘʯʘʥʠʷʭ ʤʦʱʥʦʩʪʠ ʚʝʣʠʯʠʥʳ. 

ʕʪʦʪ ʪʠʧ ʙʣʦʢʠʨʦʚʢʠ ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ: ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ɼɿ ʧʨʠ 

ʧʦʧʘʜʘʥʠʠ ʥʘʛʨʫʟʦʯʥʦʛʦ ʨʝʞʠʤʘ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʢʘʟʘ ɼɿ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʂɿ ʥʘ ʚʥʝʰʥʝʝ ʂɿ, ʨʠʩʢ ʣʦʞʥʦʛʦ ʩʨʘʙʘʪʳ-

ʚʘʥʠʷ ɼɿ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʮʝʧʝʡ ʥʘʧʨʷʞʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɼɿ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʝʣʝʢʪʠʚʥʦʡ ʨʝʟʝʨʚʥʦʡ ʟʘʱʠʪʳ ʧʨʠ 

ʧʦʪʝʨʝ ʮʝʧʝʡ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ɼɿ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚʥʫʪʨʝʥ-

ʥʝʛʦ ʂɿ ʫʞʝ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʘʯʘʥʠʡ. 

ʊʦʢʦʚʘʷ ɹʂ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʘʥʘʣʦʚ: 

1) ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ (ʀʆ) 

ʧʨʠʨʘʱʝʥʠʷ ʚʝʢʪʦʨʘ ʪʦʢʘ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ çdI1ʯʫʚè ʠ ʀʆ ʧʨʠʨʘ-

ʱʝʥʠʷ ʚʝʢʪʦʨʘ ʪʦʢʘ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ çdI2ʯʫʚè; 

2) ʛʨʫʙʦʛʦ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʀʆ ʧʨʠʨʘʱʝʥʠʷ ʚʝʢʪʦʨʘ ʪʦʢʘ 

ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ çdI1ʛʨʫʙè ʠ ʀʆ ʧʨʠʨʘʱʝʥʠʷ ʚʝʢʪʦʨʘ ʪʦʢʘ ʦʙʨʘʪʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ çdI2ʛʨʫʙè; 

ɺʝʣʠʯʠʥʘ dI1ʛʨʫʙ ʟʘʜʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʊʊ, ʢ 

ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʘ ʟʘʱʠʪʘ. ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʨʫʙʦʛʦ ʢʘʥʘʣʘ 12-500%. 

ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʢʘʥʘʣʘ dI1ʯʫʚ 8-300%, ʫʩʪʘʚʢʠ ʢʦʪʦʨʦʛʦ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʚ 2ï3 ʨʘʟʘ ʤʝʥʴʰʝ ʫʩʪʘʚʦʢ ʛʨʫʙʦʛʦ ʢʘʥʘʣʘ. ʋʩʪʘʚʢʫ 

ʀʆ ʧʨʠʨʘʱʝʥʠʷ ʚʝʢʪʦʨʘ ʪʦʢʘ ʦʙʨʘʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʛʨʫʙʦʛʦ ʢʘʥʘʣʘ 

ʙʣʦʢʠʨʦʚʢʠ ʪʨʘʜʠʮʠʦʥʥʦ ʤʦʞʥʦ ʦʪʩʪʨʘʠʚʘʪʴ ʦʪ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ 

ʧʨʠ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʷʭ ʢʘʯʘʥʠʡ ʠʣʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʭʦʜʘ. ʕʪʦʪ ʪʠʧ ɹʂ ʦʙʣʘʜʘʝʪ 

ʩʣʝʜʫʶʱʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ: ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ɼɿ ʧʨʠ ʜʘʣʸʢʠʭ ʪʨʸʭʬʘʟʥʳʭ ʂɿ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ɼɿ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʂɿ ʥʘ 

ʚʥʝʰʥʝʝ ʂɿ ʥʘ 0,5 ï 10 ʩ ʧʦʟʞʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ɼɿ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʟʘʛʨʫʙʣʝʥʠʷ ʦʨʛʘʥʦʚ ɹʂ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʦʡ ʥʝʩʠʤʤʝʪʨʠʠ ʥʘʛʨʫʟʢʠ [3]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢʠʨʦʚʢʫ ʧʨʠ ʢʘʯʘʥʠʷʭ ʜʣʷ I ʠ II ʩʪʫʧʝʥʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. ɼʘʞʝ ʝʩʣʠ ʧʨʠ ʥʦʤʠʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 

ʘʩʠʥʭʨʦʥʥʳʡ ʨʝʞʠʤ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʣʦʞʥʦʡ ʨʘʙʦʪʝ ʵʪʦʡ ʩʪʫʧʝʥʠ, ʪʦ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʩʤʝʞʥʳʭ ʵʣʝʢʪʨʦʩʝʪʝʚʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʧʘʜʘʥʠʶ 

ʚʝʢʪʦʨʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʚ ʘʩʠʥʭʨʦʥʥʦʤ ʨʝʞʠʤʝ. III 

ʩʪʫʧʝʥʴ ʚʦʟʤʦʞʥʦ ʚʚʦʜʠʪʴ ʚ ʨʘʙʦʪʫ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʦʢʠʨʦʚʢʠ ʧʨʠ ʢʘʯʘʥʠʷʭ. 

ʊʘʢʞʝ, ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʘʟʚʘʥʥʳʭ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʲʝʜʠʥʠʪʴ 

ʙʣʦʢʠʨʦʚʢʠ ʧʦ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʧʦ ʩʠʤʤʝʪʨʠʯʥʳʤ ʩʦʩʪʘʚʣʷ-

ʶʱʠʤ ʪʦʢʘ. 

ɸʥʘʣʠʟ ʦʪʩʪʨʦʡʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʦʪ ʩʠʥʭʨʦʥʥʳʭ ʢʘʯʘʥʠʡ ʠ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʨʝʞʠʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʜʘʞʝ ʚ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʚʯʘʨʝʥʢʦ ʅ.ʀ. ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ 
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ɻɸʐɽʅʀɽ ʕʃɽʂʊʈʀʏɽʉʂʆʁ ɼʋɻʀ ʇʈʆɼʋʂʊɸʄʀ ɼɽʊʆʅɸʎʀʀ 

ELECTRIC  ARC QUENCHING BY DET ONATION PRODUCTS 

 

ɸʥʥʦʪʘʮʠʷ: ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʮʝʥʪʨʝ ʩʠʣʴʥʦʪʦʯʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ ʚ 

ʛʘʟʘʭ ʦʙʨʘʟʫʝʪʩʷ ʧʣʘʟʤʝʥʥʘʷ ʦʙʣʘʩʪʴ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʚ 

ʧʣʦʪʥʳʭ ʛʘʟʦʚʳʭ ʩʨʝʜʘʭ. ɸʥʘʣʦʛʠʯʥʦʝ ʷʚʣʝʥʠʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʠ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʛʘʰʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ ʧʨʦʜʫʢʪʘʤʠ ʜʝʪʦʥʘʮʠʠ. 

Abstract:  it is known that a low-density plasma region is formed in the center 

of high-current electric discharges in gases. This circumstance is used to 

exponentially reduce the resistance to movement in dense gas environments. A 

similar phenomenon is proposed to be applied to explain the mechanism of electric 

arc quenching by detonation products. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ, ʛʘʰʝʥʠʝ, ʧʨʦʜʫʢʪ ʜʝʪʦʥʘʮʠʠ. 

Keywords: electric discharge, quenching, detonation product. 

 

ʉʠʣʴʥʦʪʦʯʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʘʟʨʷʜ ʙʳʣ ʯʠʩʣʝʥʥʦ ʩʤʦʜʝʣʠʨʦʚʘʥ ʜʣʷ 

ʟʘʤʢʥʫʪʦʛʦ ʦʙʲʝʤʘ, ʠʤʝʶʱʝʛʦ ʧʨʦʟʨʘʯʥʳʝ ʩʪʝʥʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʦ, ʯʪʦ ʚ 

ʮʝʥʪʨʝ ʦʙʨʘʟʫʝʪʩʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘʷ ʦʙʣʘʩʪʴ ʧʣʘʟʤʳ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʡ ʜʦ 

30 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʥʘ ʧʝʨʠʬʝʨʠʠ [1]. ɿʘʜʘʯʘ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʦʜʥʦʤʝʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. ɼʣʷ ʧʨʦʩʪʦʪʳ ʨʘʩʯʝʪʦʚ ʚʳʙʨʘʥ 

ʠʥʝʨʪʥʳʡ ʥʝʚʷʟʢʠʡ ʛʘʟ ʥʝʦʥ ʠ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʣʦʢʘʣʴʥʦʝ 

ʨʘʚʥʦʚʝʩʠʝ ʠʦʥʠʟʘʮʠʠ. ʋʯʠʪʳʚʘʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʪʦʢʘ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʧʦ ʦʙʲʝʤʫ ʚʩʣʝʜʩʪʚʠʝ ʣʫʯʠʩʪʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʈʘʩʩʤʘʪʨʠ-

ʚʘʣʠʩʴ ʜʚʝ ʯʘʩʪʠ ʧʦʪʦʢʘ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ: ʜʣʷ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ ʠ ʜʣʷ ʢʨʘʩʥʦʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʩʨʝʜʥʷʣʠʩʴ ʧʦ ʵʪʠʤ ʦʙʣʘʩʪʷʤ ʵʥʝʨʛʠʷ 

ʠʟʣʫʯʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ. ʀʟʣʫʯʝʥʠʝ ʠ ʧʦʛʣʦʱʝʥʠʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʩʧʝʢʪʨʝ. ɺʣʠʷʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʛʥʦʨʠʨʦ-

ʚʘʣʦʩʴ. ɼʫʛʘ ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʣʠʥʥʳʤʠ ʧʣʦʩʢʠʤʠ ʵʣʝʢʪʨʦʜʘʤʠ 
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ʠ ʧʨʦʟʨʘʯʥʳʤʠ, ʧʨʦʧʫʩʢʘʶʱʠʤʠ ʚʩʝ ʠʟʣʫʯʝʥʠʝ, ʩʪʝʥʢʘʤʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʜʫʛʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʦʜʥʦʤ ʫʟʢʦʤ ʩʣʦʝ ʚ ʮʝʥʪʨʝ ʟʘʟʦʨʘ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ. ɺ ʵʪʦʪ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʩʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɿʘʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʩʞʘʪʠʷ ʧʣʘʟʤʳ ʜʫʛʠ ʧʨʦʜʫʢʪʘʤʠ ʜʝʪʦʥʘʮʠʠ ʛʝʢʩʦʛʝʥʘ. ʋʜʘʨʥʘʷ ʚʦʣʥʘ, ʚʦʟʥʠʢʘ-

ʶʱʘʷ ʧʝʨʝʜ ʛʨʘʥʠʮʝʡ ʨʘʟʜʝʣʘ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʠ ʧʣʘʟʤʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ 

ʧʦ ʜʫʛʝ ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʛʨʝʚʘʣʘ ʧʣʘʟʤʫ 

ʚʥʫʪʨʠ ʥʝʝ. ʍʦʪʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʟʤʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʝ ʧʨʦʚʦʜʠʤʦʩʪʴ 

ʫʚʝʣʠʯʠʚʘʣʠʩʴ, ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʫʛʠ ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʣʦʩʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʷʤʦʡ ʠ ʦʪʨʘʞʝʥʥʦʡ ʫʜʘʨʥʳʭ 

ʚʦʣʥʘʭ ʩʞʘʪʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʘʟʤʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʘʩʯʝʪʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 10 ʨʘʟ. ɼʘʣʴʥʝʡʰʝʝ ʩʞʘʪʠʝ ʧʣʘʟʤʳ ʥʝ ʨʝʛʠʩʪʨʠ-

ʨʫʝʪʩʷ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 

ʧʣʘʟʤʳ ʠ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ. ʕʪʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʚʦʜʷʪ ʢ ʜʠʩʩʠʧʘʮʠʠ 

ʵʥʝʨʛʠʠ ʠʟ ʧʣʘʟʤʳ, ʢʦʪʦʨʘʷ ʚ 30 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ. ʉʦʧʨʦʪʠʚ-

ʣʝʥʠʝ ʟʘʟʦʨʘ ʪʘʢʞʝ ʨʘʩʪʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʢʨʦʩʝʢʫʥʜ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʳʡ ʨʘʩʧʘʜ ʧʣʘʟʤʳ, ʭʦʪʷ ʧʦʜʘʚʘʝʤʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʥʘʯʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʧʣʘʟʤʳ ʫʤʝʥʴʰʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʟʤʝʨʳ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʣʘʟʤʳ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʫʜʘʨʥʦʤʫ ʩʞʘʪʠʶ ʧʣʘʟʤʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ ʙʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʢʣʶʯʝʥʠʷ ʩʠʣʴʥʳʭ ʪʦʢʦʚ [2]. 

ʋʜʘʨʥʦʝ ʩʞʘʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʘʟʤʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 

ʧʣʦʩʢʦʤ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʘʥʘʣʘʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʮʝʧʴ ʟʘʧʠʪʢʠ ʠʥʜʫʢʪʠʚʥʦʛʦ 

ʥʘʢʦʧʠʪʝʣʷ ʵʥʝʨʛʠʠ, ʚ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ ʟʘʧʠʪʳʚʘʝʤʳʤ ʪʦʢʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʅʘʛʨʫʟʢʘ ʥʘʢʦʧʠʪʝʣʷ ï ʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʪʦʣʢʘʶʱʝʛʦ ʧʦʨʰʥʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʜʫʢʪʳ ʜʝʪʦʥʘʮʠʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ 

ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ. 

ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʦʪʨʘʞʝʥʥʦʡ ʦʪ ʩʪʝʥʦʢ ʫʜʘʨʥʦʡ ʚʦʣʥʦʡ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ çʛʘʟʦʦʙʨʘʟʥʳʡ ʧʦʨʰʝʥʴ ï ʩʞʘʪʘʷ ʧʨʷʤʦʡ ʫʜʘʨʥʦʡ ʚʦʣʥʦʡ ʧʣʘʟʤʘ 

ʜʫʛʠè ʵʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʡ. ɺʦʟʥʠʢʘʶʱʠʝ ʛʠʜʨʦʜʠʥʘʤʠ-

ʯʝʩʢʠʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʥʠʟʳʚʘʶʪ ʩʞʘʪʫʶ ʧʣʘʟʤʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʭʣʘʞʜʝʥʠʶ ʧʦʩʣʝʜʥʝʡ, ʫʩʠʣʝʥʠʶ ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʩʧʘʜʫ. ʅʘ 

ʭʘʨʘʢʪʝʨ ʨʘʩʧʘʜʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘʯʘʣʴʥʳʡ ʪʦʢ ʠ ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʛʘʟʘ. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʣʘʟʤʘ ʩ ʪʦʢʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʢʠʣʦʘʤʧʝʨ ʨʘʩʧʘʜʘʝʪʩʷ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ  ╔ 10
-6
 ʩ, ʢʦʤʤʫʪʠʨʫʝʤʘʷ 

ʤʦʱʥʦʩʪʴ 10
10
 ɺʪ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ  ╔ 70 ʢɺ/ʩʤ. ʅʝʚʦʟʤʫʱʝʥʥʘʷ 

ʧʣʘʟʤʘ ʙʝʟ ʪʦʢʘ ʚ ʘʥʘʣʦʛʠʯʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʨʘʩʧʘʜʘʝʪʩʷ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ 

5Ŀ10
-5
 ʩ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʩʧʘʜ ʧʣʘʟʤʳ, ʚʳʟʚʘʥʥʳʡ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ çʧʣʘʟʤʘ ʜʫʛʠ ï 

ʪʦʣʢʘʶʱʠʡ ʛʘʟʦʦʙʨʘʟʥʳʡ ʧʦʨʰʝʥʴè ʧʨʠ ʝʝ ʫʜʘʨʥʦʤ ʩʞʘʪʠʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʧʨʠ ʢʦʤʤʫʪʘʮʠʠ ʩʠʣʴʥʳʭ ʪʦʢʦʚ. 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʝʜʳ ʧʨʦʥʠʢʥʦʚʝʥʠʶ 

ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʧʣʦʪʥʦʩʪʠ ʧʣʘʟʤʳ, ʪʦ ʩʠʣʘ 
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ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʙʫʜʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʪʥʦʩʪʠ ʧʣʘʟʤʳ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ 

ʩʢʦʨʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ. ʈʘʩʯʝʪ ʧʨʦʭʦʞʜʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʯʝʨʝʟ 

ʧʨʝʧʷʪʩʪʚʠʝ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʦʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʵʢʩʧʦʥʝʥʪʝ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ [3]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʷ ʧʦʜʦʙʥʦʡ ʧʣʘʟʤʝʥʥʦʡ ʦʙʣʘʩʪʠ ʩ 

ʧʦʥʠʞʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʝʨʝʜ ʪʚʝʨʜʳʤ ʦʙʲʝʢʪʦʤ, ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʝʛʦ 

ʜʚʠʞʝʥʠʶ ʚ ʛʘʟʦʦʙʨʘʟʥʦʡ ʩʨʝʜʝ [4]. 

ʀʩʭʦʜʥʘʷ ʧʣʦʪʥʦʩʪʴ ʩʜʝʪʦʥʠʨʦʚʘʚʰʝʛʦ ʧʦʨʦʰʢʦʚʦʛʦ ʚʟʨʳʚʯʘʪʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʧʣʦʪʥʦʩʪʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ʇʦʵʪʦʤʫ ʘʥʘʣʦʛʠʷ ʨʘʟʣʝʪʘ 

ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʩ ʜʚʠʞʝʥʠʝʤ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʚ ʛʘʟʝ ʧʦʣʥʦʩʪʴʶ ʫʤʝʩʪʥʘ. 

ʆʪʩʶʜʘ ʧʨʠʨʦʜʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʞʜʫ ʛʘʟʦʦʙʨʘʟʥʳʤ ʧʦʨʰʥʝʤ ʠʟ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ ʠ ʩʞʘʪʦʡ ʧʨʷʤʦʡ ʠ 

ʦʪʨʘʞʝʥʥʦʡ ʫʜʘʨʥʳʤʠ ʚʦʣʥʘʤʠ ʧʣʘʟʤʳ ʜʫʛʠ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʛʘʟʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʣʘʟʤʳ ʜʚʠʞʝʥʠʶ ʧʣʦʪʥʳʭ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʣʦʜʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʪʦʥʘʮʠʠ 

ʧʦʩʣʝʜʥʠʝ ʙʫʢʚʘʣʴʥʦ ʧʨʦʰʠʚʘʶʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʫʛʠ, ʦʪʪʝʩʥʷʷ, ʫʧʣʦʪʥʷʷ ʠ 

ʦʭʣʘʞʜʘʷ ʝʝ, ʪʝʤ ʩʘʤʳʤ ʚʳʟʳʚʘʷ ʫʩʢʦʨʝʥʥʫʶ ʨʝʢʦʤʙʠʥʘʮʠʶ ʠʦʥʠʟʠʨʦʚʘʥʥʳʭ 

ʯʘʩʪʠʮ ʧʣʘʟʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʞʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʥʘ ʵʣʝʢʪʨʦʜʘʭ ʥʘʧʨʷʞʝʥʠʝ ʠʟ-

ʟʘ ʨʦʩʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʦʢ ʚ ʮʝʧʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤ ʛʘʰʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ ʧʨʦʜʫʢʪʘʤʠ 

ʜʝʪʦʥʘʮʠʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʝʡ ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʜʫ ʧʣʦʪʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʦʣʦʜʥʳʤ ʛʘʟʦʤ ʧʦʩʣʝ ʚʟʨʳʚʘ ʠ ʛʦʨʷʯʝʡ, ʩʞʘʪʦʡ, ʥʦ ʤʝʥʝʝ ʧʣʦʪʥʦʡ ʧʣʘʟʤʦʡ. 
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ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʀʉʇʓʊɸʅʀʁ ɸɺʀɸʎʀʆʅʅʓʍ 

ɻɸɿʆʊʋʈɹʀʅʅʓʍ ɼɺʀɻɸʊɽʃɽʁ 

AUTOMATION OF AVI ATION GAS TURBINE EN GINES TESTING 

 

ɸʥʥʦʪʘʮʠʷ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʩʦʟʜʘʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ 

ʘʚʠʘʮʠʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢ ʠʭ ʩʝʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʫʩʣʦʚ-

ʣʝʥʘ ʪʝʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʜʘʪʯʠʢʠ ʠʟʤʝʨʝʥʠʷ ʢʨʝʧʷʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ 

ʢʨʦʥʰʪʝʡʥʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʚʦʜʠʪʩʷ ʯʝʨʝʟ ʪʨʫʙʢʠ ʛʘʟʦʚʘʷ ʩʨʝʜʘ ʦʪ ʜʚʠʛʘʪʝʣʷ, 

ʚʳʟʳʚʘʷ ʢʘʧʠʣʣʷʨʥʳʡ ʵʬʬʝʢʪ. ʄʠʥʠʘʪʶʨʠʟʘʮʠʷ ʜʘʪʯʠʢʦʚ ʠ ʨʘʟʤʝʱʝʥʠʝ ʠʭ ʧʨʠ 

ʠʩʧʳʪʘʥʠʷʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʜʚʠʛʘʪʝʣʷʭ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ. 

Abstract:  the transition duration from aviation gas turbine engines prototypes 

creation to their serial operation is due to the fact that some measurement sensors are 

attached to a separate bracket, to which the gas medium from the engine is fed 

through long tubes, causing a capillary effect. Miniaturizing the sensors and placing 

them directly on the testing engines solves the problem. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʠʛʘʪʝʣʴ, ʠʩʧʳʪʘʥʠʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 

Keywords: engine, testing, automation. 

 

ʇʦʧʳʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠʩʧʳʪʘʥʠʷ ʘʚʠʘʮʠʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʜʘʚʥʦ. ʅʘʧʨʠʤʝʨ, ʦʜʠʥ ʠʟ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʘʥʝʝ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʢʣʶʯʘʝʪ [1]: 

- ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʝʜʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʳʪʘʥʠʡ ʜʚʠʛʘʪʝʣʝʡ ʚ ʨʝʞʠʤʘʭ 

çʜʠʘʣʦʛʦʚʳʡè, çʩʣʝʞʝʥʠʝ-ʨʘʩʧʦʟʥʘʚʘʥʠʝè, çʩʦʚʝʪʫʶʱʠʡè ʠ çʘʚʪʦʤʘʪʠʯʝʩʢʠʡè 

[2]; 

- ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʟʘʜʘʯʠ ʠʟʤʝʨʝʥʠʷ ʠ ʦʙʨʘ-

ʙʦʪʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʠ ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʦʧʫʩʢʦʚʦʛʦ ʠ ʘʚʘʨʠʡʥʦʛʦ ʢʦʥʪʨʦʣʷ [3], ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʜʨʦʩʩʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʘʤʠ 

ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʠ ʩʪʝʥʜʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʧʨʝʨʳʚʥʦʡ ʠʥʜʠʢʘʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʘʣʬʘʚʠʪʥʦ-ʮʠʬʨʦʚʦʤ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʚ ʪʝʤʧʝ 

ʠʩʧʳʪʘʥʠʷ [4], ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʪʦʢʦʣʦʚ, ʚʝʜʝʥʠʷ ʘʨʭʠʚʦʚ, 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʩʠʩʪʝʤʳ; 

- ʧʨʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ 

ʥʘʩʪʨʦʡʢʫ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʠʩʧʳʪʘʥʠʡ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʜʚʠʛʘʪʝʣʝʡ [5, 6]. 

ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʠʩʧʳʪʘʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʠʤʝʥʷʣʘʩʴ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʩʦʙʠʨʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟ ʛʦʪʦʚʳʭ ʙʣʦʢʦʚ, ʨʝʞʠʤʦʚ, ʙʘʟʦʚʳʭ 

ʚʘʨʠʘʥʪʦʚ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʠ 

ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʘʭ ʠʩʧʳʪʘʥʠʷ ʜʚʠʛʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 
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ʦʧʝʨʘʪʦʨʦʚ ï ʪʝʭʥʦʣʦʛʦʚ [7]. ɼʣʷ ʦʪʨʘʙʦʪʢʠ ʥʘʚʳʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ 

ʩʦʟʜʘʥ ʠʤʠʪʘʪʦʨ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʩ ʟʘʜʘʥʠʝʤ ʠ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʩʧʳʪʘʥʠʡ ʜʚʠʛʘʪʝʣʝʡ [8]. 

ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠʥʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʣ ʠʭ ʚʟʨʳʚ, ʯʪʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʠ ʥʝ ʦʪʩʣʝʞʠʚʘʝʤʳʤ 

ʚʳʭʦʜʦʤ ʧʘʨʘʤʝʪʨʦʚ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠʩʧʳʪʘʥʠʡ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢ ʧʦʜʦʙʥʳʤ ʧʨʦʙʣʝʤʘʤ ʥʝ ʧʨʠʚʦʜʠʪ [9]. 

ɹʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʜʘʪʯʠʢʠ ʠʟʤʝʨʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʢʨʝʧʷʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʷʭ, ʘ ʫ ʘʚʠʘʮʠʦʥʥʳʭ ʥʝʢʦʪʦʨʳʝ 

ʜʘʪʯʠʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ʢʨʦʥʰʪʝʡʥʝ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʚʦʜʠʪʩʷ ʯʝʨʝʟ 

ʪʨʫʙʢʠ ʠʩʩʣʝʜʫʝʤʘʷ ʛʘʟʦʚʘʷ ʩʨʝʜʘ [10]. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʨʝʙʦʚʘʥʠʝʤ 

ʦʪʨʘʩʣʝʚʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠʩʧʳʪʘʥʠʡ ʩʪʦʣʴ ʤʦʱʥʳʭ ʦʙʲʝʢʪʦʚ. ʅʦ ʧʨʠ ʵʪʦʤ 

ʩʦʦʪʥʦʰʝʥʠʝ ʜʠʘʤʝʪʨʘ ( ╔ 1 ʩʤ) ʠ ʜʣʠʥʳ ʪʨʫʙʦʢ ( ╔ 15 ʤ) ʪʘʢʦʚʦ, ʯʪʦ ʷʚʥʦ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʢʘʧʠʣʣʷʨʥʳʡ ʵʬʬʝʢʪ. ʉʢʦʨʝʝ ʚʩʝʛʦ ʠʤʝʥʥʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʩʦʟʜʘʥʠʷ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʘʚʠʘʮʠ-

ʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʢ ʠʭ ʩʝʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʢʨʝʧʠʪʴ ʜʘʪʯʠʢʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʥʘ ʩʘʤʠʭ ʘʚʠʘʮʠʦʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʚʠʘʮʠʠ ʘʢʮʝʥʪ ʩʤʝʩʪʠʣʩʷ ʥʘ ʧʦʣʝʪʥʳʝ ʠʩʧʳʪʘʥʠʷ. 

ɼʣʷ ʵʢʦʥʦʤʠʠ ʣʝʪʥʳʭ ʯʘʩʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʠʩʳʚʘʶʪʩʷ ʜʦ 40 ʪʳʩʷʯ 

ʧʘʨʘʤʝʪʨʦʚ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʠʢʘʢʠʭ ʣʠʰʥʠʭ ʜʣʠʥʥʳʭ 

ʪʨʫʙʦʢ ʥʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʳʪʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʤʠʥʠʘʪʶʨʠʟʘʮʠʠ ʜʘʪʯʠʢʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʢʨʝʧʣʝʥʠʷ ʧʨʷʤʦ ʥʘ ʜʚʠʛʘʪʝʣʷʭ, 

ʧʦʟʚʦʣʠʣʠ ʠʩʢʣʶʯʠʪʴ ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. 
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Nikiforov Alexander Igorevich, Far Eastern Federal University, Vladivostok 

 

ʈɸʉʏɽʊ ʇʈʆɼʆʃʔʅʆʁ ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʆʁ  

ɿɸʑʀʊʓ ʊʈɸʅʉʌʆʈʄɸʊʆʈʆɺ  

CALCULATION  OF THE LONGITUDINAL   

DIFFERENTIAL PROTEC TION OF TRANSFORMERS 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʦʩʪʘʚʣʝʥ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʧʨʦʜʦʣʴʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-

565. ɼʘʥʥʳʡ ʚʠʜ ʟʘʱʠʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ 

ʤʝʞʜʫ ʬʘʟʘʤʠ, ʥʘ ʟʝʤʣʶ ʠ ʦʪ ʚʠʪʢʦʚʳʭ ʟʘʤʳʢʘʥʠʡ ʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʩʥʦʚʘʥ 

ʥʘ ʩʨʘʚʥʝʥʠʠ ʪʦʢʦʚ ʠ ʠʭ ʬʘʟ ʧʦ ʥʘʯʘʣʘʤ ʠ ʢʦʥʮʘʤ ʣʠʥʠʡ. 

Abstract: this article provides a method for calculating the longitudinal 

differential protection of transformers using longitudinal differential type relays. This 

type of protection is designed to protect against short-circuits between phases, to 

earth, inter-turn closures and is mainly based on comparing currents and their phases 

at the beginning and end of lines. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʦʪʢʠʝ ʟʘʤʳʢʘʥʠʷ, ʟʘʢʦʥʳ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʨʝʣʝʡʥʘʷ 

ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ, ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ, ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʝ ʮʝʧʠ, ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʪʦʢʘ. 

Keywords: short circuits, laws of electrical engineering, relay protection and 

automation, transformer, differential protection, electrical circuits, current transformer. 

 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʢ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ, ʠʤʝʶʱʝʡ ʛʨʘʬʠ-

ʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʠ ʝʝ ʩʭʝʤʫ ʟʘʤʝʱʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 2, ʷʚʣʷʶʪʩʷ 

ʚʝʣʠʯʠʥʳ ʠʟ ʊʘʙʣʠʮ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʙʣʠʮʘ 1 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʩʭʝʤʳ 

 ʢɺ , ʄɺɸ , ʢʤ  ʢɺ ʊʠʧ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 

110 

 

 

2000 

 

20 

 

6 

 

ʊʄʅ-6300 

 

ʊʘʙʣʠʮʘ 2 

ʇʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 
ʄɺɸ 

ʇʨʝʜʝʣʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

, ʢɺ 
, % 

ɺʅ ʅʅ 
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Ñ91,78% 115 6,6 10,5 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʬʨʘʛʤʝʥʪʘ ʩʦʝʜʠʥʝʥʠʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ 

 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ, ʟʘʜʘʥʥʦʝ ʤʦʱʥʦʩʪʴʶ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ : 

 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 
ʛʜʝ  ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ, ʆʤ/ʢʤ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʈʇʅ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ 

ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʪʧʘʡʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

, 

 

ʛʜʝ  ʢɺ; 

 ʢɺ; 

 %; 

 %. 

ʇʦʩʢʦʣʴʢʫ  ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʠʨʫʝʤʦʝ, ʪʦ  ʢɺ. 

ʊʦʢ ʪʨʝʭʬʘʟʥʦʛʦ ʂɿ ʚ ʪʦʯʢʝ, ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 2, ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ: 

 ʢɸ; 

 ʢɸ; 

ʆʧʨʝʜʝʣʠʤ ʧʝʨʚʠʯʥʳʝ ʪʦʢʠ ʟʘʱʠʱʘʝʤʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʬʦʨʤʫʣʘʤ, ɸ: 
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ʇʨʠʤʝʤ, ʯʪʦ ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ , ʧʦʵʪʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ (ʊʊ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 

, 

ʛʜʝ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʦʢ ʊʊ, ʨʘʚʥʳʡ  ʧʨʠ 

ʩʦʝʜʠʥʝʥʠʠ ʚ  ʠ ʝʜʠʥʠʮʝ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʚ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʪʦʢʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʊʊ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ, ɸ: 

; 

 

ʈʘʩʯʝʪ ʪʦʢ ʥʝʙʘʣʘʥʩʘ ʧʨʠ ʧʝʨʝʭʦʜʥʦʤ ʨʝʞʠʤʝ ʚʥʝʰʥʝʛʦ ʂɿ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʠʟ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʛʜʝ ʝʛʦ ʧʝʨʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ  ʦʙʫʩʣʦʚʣʝʥʘ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ; ʚʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ  ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʘʣʠʯʠʝʤ ʈʇʅ; ʪʨʝʪʴʷ ʩʦʩʪʘʚʣʷʶʱʘʷ  ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʪʦʯʥʦʩʪʴʶ 

ʨʘʩʯʝʪʥʳʭ ʯʠʩʝʣ ʚʠʪʢʦʚ ʜʣʷ ʥʝʦʩʥʦʚʥʦʡ ʩʪʦʨʦʥʳ; ʚʝʣʠʯʠʥʘ , ʚʭʦʜʷʱʘʷ ʚ 

ʬʦʨʤʫʣʫ ʩʦʩʪʘʚʣʷʶʱʝʡ  ʦʙʫʩʣʦʚʣʝʥʘ ʚʣʠʷʥʠʝʤ ʟʘʱʠʪʳ ʧʨʠ ʟʘʤʳʢʘʥʠʷʭ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʧʨʦʭʦʞʜʝʥʠʝʤ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ ʪʦʢʦʚ; ʢʦʵʬʬʠʮʠʝʥʪ 

ʦʜʥʦʪʠʧʥʦʩʪʠ  ʜʣʷ ʊʊ;  ï ʧʦʛʨʝʰʥʦʩʪʴ ʊʊ: 

 ɸ; 

 ɸ; 

ɺʚʠʜʫ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʧʦʣʥʦʛʦ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ, 

ʧʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʪʦʢʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ ʦʪ ʜʚʫʭ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦ 

ʚʨrʘʞʝʥʠʶ: 

 

ʊʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ, ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʚʳʩʦʢʦʡ ʩʪʦʨʦʥʝ, ɸ: 

 

ʏʠʩʣʦ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʥʘʩʳʱʘʶʱʝʛʦʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʪʦʢʘ ʦʢʨʫʛʣʷʝʪʩʷ 

ʚ ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ  ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 

ʛʜʝ  ï ʤʘʛʥʠʪʦʜʚʠʞʫʱʘʷ ʩʠʣʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʨʝʣʝ ʈʅʊ-565. 

ʏʠʩʣʦ ʚʠʪʢʦʚ  ʦʙʤʦʪʢʠ ʨʝʣʝ ʦʢʨʫʛʣʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʙʣʠʞʘʡʰʝʛʦ 

ʮʝʣʦʛʦ ʯʠʩʣʘ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ  ʠ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 

ʚʳʨʘʞʝʥʠʶ: 
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ʇʦʣʫʯʘʝʤ, ʯʪʦ ʪʨʝʪʴʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ ʠ ʪʦʢ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʟʘʱʠʪʳ, ʦʪʩʪʨʦʝʥʥʳʡ ʦʪ ʧʦʣʥʦʡ ʚʝʣʠʯʠʥʳ ʪʦʢʘ ʥʝʙʘʣʘʥʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ: 

 ɸ; 

 
ʂʦʵʬʬʠʮʠʝʥʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ: 

 

ʇʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ , ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʝʣʝ ʪʠʧʘ ʈʅʊ-

565 ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʣʝ ʪʠʧʘ ɼɿʊ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʟʘʱʠʪʘ ʥʝ ʧʨʦʰʣʘ ʧʨʦʚʝʨʢʫ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʣʠʰʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʘ ʦʪʩʪʨʦʡʢʘ ʥʝ ʦʪ ʪʦʢʦʚ 

ʥʝʙʘʣʘʥʩʘ ʚ ʧʣʝʯʘʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ. ɼɿʊ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴʶ, ʷʚʣʷʷʩʴ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ, ʦʥʘ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ 

ʤʛʥʦʚʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ï ʵʪʦ ʠ ʷʚʣʷʝʪʩʷ ʝʝ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ. 
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ɼʀʉʂʈɽʊʅʆ-ʄɸʅʀʇʋʃʀʈʆɺɸʅʅʓɽ ʉʀɻʅɸʃʓ  

ʉ ʇʉɽɺɼʆʉʃʋʏɸʁʅʆʁ ʇɽʈɽʉʊʈʆʁʂʆʁ ʈɸɹʆʏɽʁ ʏɸʉʊʆʊʓ 

DISCRETE-MANIPULATED SIGNALS WITH PSEUDO -RANDOM TU NING 

OF THE OPERATING FREQUENCY  

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʩʠʛʥʘʣʦʚ ʩ ʨʘʟʨʳʚʥʦʡ ʚʦ ʚʨʝʤʝʥʠ ʩʪʨʫʢʪʫʨʦʡ ʠ ʦʪʣʠʯʥʳʤʠ ʦʪ ʥʫʣʷ ʢʦʤʧʦʥʝʥ-

ʪʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʨʥʳʤ ʩʠʛʥʘʣʘʤ. 

Abstract:  the features of series-parallel signals with a time-discontinuous 

structure and non-zero components corresponding to elementary signals are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʮʠʦʥʘʣʴʥʳʡ ʩʠʛʥʘʣ, ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʘʷ ʤʘʪʨʠʮʘ, 

ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʛʝʥʝʨʘʪʦʨ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. 

Keywords: rational signal, time-frequency matrix, time-frequency interval, 

random number generator. 

 

ʈʘʩʩʤʦʪʨʠʤ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ:  

 

ʛʜʝ  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʨʠʥʠʤʘʶʱʠʡ ʜʣʷ ʢʘʞʜʦʛʦ k ʟʥʘʯʝʥʠʝ ʣʠʙʦ 1, ʣʠʙʦ 0 

ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʟʘʜʘʥʥʦʤʫ ʟʘʢʦʥʫ; ʦʩʪʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʝʥʳ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʠʛʥʘʣʳ ʠʤʝʶʪ ʨʘʟʨʳʚʥʫʶ ʚʦ ʚʨʝʤʝʥʠ 

ʩʪʨʫʢʪʫʨʫ ʩ ʦʪʣʠʯʥʳʤʠ ʦʪ ʥʫʣʷ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʣʝʤʝʥ-

ʪʘʨʥʳʤ ʩʠʛʥʘʣʘʤ, ʜʣʷ ʢʦʪʦʨʳʭ =1. 

ʇʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʥʦʞʝʩʪʚʘ {} ʜʣʷ ʢʘʞʜʦʛʦ r=1;2 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ (ʬʦʨʤʠʨʦʚʘʪʝʣʝʤ) ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʠʟ ʤʥʦʞʝʩʪʚʘ 

{0;1}, ʥʘʧʨʠʤʝʨ ʪʘʢ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

 ̄ N { }rkl  
1 

5 
{ }

k1
l :01110 

2 { }
k2
l :00110 

3 
7 

{ }
k1
l :0110000 

4 { }
k2
l :0100111 

5 
13 

{ }
k1
l :1111010011101 

6 { }
k2
l :1011101001111 
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ʊʠʧʠʯʥʘʷ ʚʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʠ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʘʷ ʤʘʪʨʠʮʘ ʪʘʢʠʭ 

ʩʠʛʥʘʣʦʚ ʠʣʣʶʩʪʨʠʨʫʶʪʩʷ ʥʘ ʨʠʩ. 1, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʠʥʷʪʳ N=7, ŭ0=2. 

 

 

 
ʈʠʩʫʥʦʢ 1 ï ʏʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʘʷ ʤʘʪʨʠʮʘ ʩʝʤʠʵʣʝʤʝʥʪʥʦʛʦ ʩʠʛʥʘʣʘ. 

 

ʇʫʩʪʴ n ï ʯʠʩʣʦ ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ɚrk. ʂʦʥʝʯʥʦ, ʚʩʝʛʜʘ n<N. 

ʊʦʛʜʘ ʧʨʠ ʟʘʜʘʥʥʳʭ ʧ ʠ N ʦʙʱʝʝ ʯʠʩʣʦ ʬʦʨʤʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ 

 ʛʜʝ ï ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʠ ʠʟ ʨ ʧʦ q. 

ʉʨʝʜʠ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ, ʫ ʢʦʪʦʨʳʭ ʥʝʪ 

ʦʜʠʥʘʢʦʚʳʭ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʏʠʩʣʦ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ: 

 
ɿʘʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʦʙʳʯʥʦ ʧ ʚʳʙʠʨʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3 ʜʦ 5, ʨʝʞʝ 10 

[1,2,3,4]. ɿʥʘʯʝʥʠʝ ʞʝ N ʥʘʭʦʜʷʪ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʯʠʩʣʝ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. 

 

{ŭrk }  1 4 7 3 6 2 5 

{ }  ɤʥ-ȹɤ0 ɤʥ+2ȹɤ0 ɤʥ+5ȹɤ0 ɤʥ +ȹɤ0 ɤʥ+4ȹɤ0 ɤʥ ɤʥ+3ȹɤ0 

{ɚrk}  1 0 1 0 0 1 0 
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ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʚ ʢʘʥʘʣʘʭ ʩ ʚʟʘʠʤʥʳʤʠ 

ʧʦʤʝʭʘʤʠ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʰʠʙʢʠ ʧʦʵʣʝʤʝʥʪʥʦʛʦ ʧʨʠʝʤʘ ʮʠʬʨʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʚ ʪʨʝʙʫʝʤʳʭ 

ʧʨʝʜʝʣʘʭ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ ʚʟʘʠʤʥʳʤ 

ʧʦʤʝʭʘʤ. 

Abstract:  the possibility of quantitative formulation of a complex efficiency 

criterion for information automated identification systems in channels with mutual 

interference, including simultaneous requirements to minimize the probability of 

error in the element-by-element reception of a digital message and to keep their 

functional sensitivity to the interference within the required limits, is considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʨʴʠʨʦʚʘʥʥʳʡ ʩʠʛʥʘʣ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʧʦʤʝʭʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʨʠʪʝʨʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

Keywords: varied signal, concentrated interference, information system, 

efficiency criterion, stability, sensitivity coefficient. 
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ɺʘʨʠʘʮʠʦʥʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ï 

ʵʪʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʝʨʞʠʚʘʪʴ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ 

ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʧʨʠ ʚʘʨʠʘʮʠʷʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʠ ʧʦʤʝʭ. ʇʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʵʪʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ Sq ʝʩʣʠ ʧʦʜ ʥʠʤʠ 

ʧʦʥʠʤʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ [1]: 

 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ: 

 
ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʘʨʠʘʮʠʦʥʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʜ ʢʦʪʦʨʦʡ ʧʦʥʠ-

ʤʘʶʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʝʨʞʠʚʘʪʴ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʧʨʠ ʚʘʨʠʘʮʠʠ ʬʦʨʤʳ ʩʠʛʥʘʣʦʚ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʧʦʤʝʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. 

ʇʨʠ ʂ0=const ʟʥʘʯʝʥʠʷ ʂɺʈ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ r-ʛʦ ʚʘʨʠʘʥʪʘ ʩʠʛʥʘʣʘ zr(t) ʠ k-ʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʧʦʤʝʭʠ zʇk(t). 

ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʮʠʠ ʬʦʨʤ ʩʠʛʥʘʣʦʚ ʠ ʧʦʤʝʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʙʫʜʫʪ 

ʚʳʟʳʚʘʪʴ ʧʨʠʨʘʱʝʥʠʝ ʚʝʣʠʯʠʥʳ . ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ  ʢʘʢ 

ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ɻʠʣʴʙʝʨʪʘ, ʪʦ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʤʘʣʳʝ ʚ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʤ ʩʤʳʩʣʝ 

ʦʪʢʣʦʥʝʥʠʷ ʬʦʨʤʳ ʩʠʛʥʘʣʘ ʠʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʧʦʤʝʭʠ ʦʪ ʟʘʜʘʥʥʳʭ ʥʝ 

ʚʳʟʦʚʫʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʨʘʱʝʥʠʡ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʟʘʠʤʥʦʛʦ 

ʨʘʟʣʠʯʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʫʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ ʥʦʨʤʠʨʦʚʢʠ 

ʧʦ ʵʥʝʨʛʠʠ ʥʝʚʘʨʴʠʨʦʚʘʥʥʳʭ ʩʠʛʥʘʣʘ ʠ ʧʦʤʝʭʠ 

, 

ʠ, ʢʨʦʤʝ ʪʦʛʦ,  ʛʜʝ 

Zrʠ(t)=Zr(t)+æZr(t) ï ʢʦʤʧʣʝʢʩʥʘʷ ʬʫʥʢʮʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʩʢʘʞʝʥʥʦʤʫ 

ʩʠʛʥʘʣʫ. 

ʇʨʠʨʘʱʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʟʘʠʤʥʦʛʦ ʨʘʟʣʠʯʠʷ: 

 
ʊʦʛʜʘ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʥʝʨʘʚʝʥʩʪʚʦʤ ʐʚʘʨʮʘïɹʫʥʷʢʦʚʩʢʦʛʦ, ʧʦʣʫʯʠʤ 

ʧʨʠʨʘʱʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʟʘʠʤʥʦʛʦ ʨʘʟʣʠʯʠʷ: 

 (6) (4.12) 

ʦʪʢʫʜʘ ʠ ʩʣʝʜʫʝʪ ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʫʪʚʝʨʞʜʝʥʠʝ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʚʳʚʦʜ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʨʘʩʩʤʦʪʨʝʚ ʚʣʠʷʥʠʝ ʥʘ ʟʥʘʯʝʥʠʝ 
2

rkg  ʚʘʨʠʘʮʠʡ ʬʦʨʤʳ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʧʦʤʝʭʠ. 

ʆʪʤʝʪʠʤ ʝʱʝ ʦʜʥʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ. ʈʘʟʣʦʞʝʥʠʝ æp=p(R+æR, Rʇ+æRʇ, 

Gʇ.c+æGʇ.c)ïp(R,Rʇ,Gʇ.c)= æRi+ æRʇi+ ægʇ.c.i, 
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ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʠ ʧʦʤʝʭ, ʛʜʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʧʨʝʨʳʚʥʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʘ. ʆʜʥʘʢʦ, 

ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʫʜʦʙʥʝʝ ʠʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘʭ-ʫʨʦʚʥʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʰʠʙʦʢ ʫʩʣʦʚʠʝʤ p=ä(R, Rʇ, Gʇ.c)=A=10
ïn

, n=1, 2, 3. 

ʆʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ p=ä(R, Rʇ, Gʇ.ʉ) 

ʤʦʥʦʪʦʥʥʳ. ʇʦʵʪʦʤʫ ʧʨʝʜʣʘʛʘʝʤʘʷ ʧʨʦʮʝʜʫʨʘ ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʦ 

ʚʩʝʡ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ R, Rʇ ʠ Gʇ.c. ʇʨʠ ʵʪʦʤ, ʧʦʩʢʦʣʴʢʫ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʟʥʘʢʠ ʠ ʦʜʥʦʥʘʧʨʘʚ-

ʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʢ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʘʨʠʘʮʠʡ ʤʥʦʛʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʦʚ ʠ ʧʦʤʝʭ ʠʤʝʝʪ ʚʝʩʴʤʘ ʤʘʣʫʶ ʚʝʨʦʷʪʥʦʩʪʴ, ʪʦ ʚʤʝʩʪʦ 

ʦʮʝʥʢʠ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

 ʛʜʝ  

 ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʮʝʥʢʦʡ ʪʘʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ  i=1, 2, é, N. 

ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʨʝʜʥʝʥʥʦ ʦʮʝʥʠʚʘʝʪ ʩʦʚʤʝʩʪʥʫʶ ʚʘʨʠʘʮʠʦʥʥʦ-

ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʠ ʚʘʨʠʘʮʠʦʥʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʪʨʘʥʩʧʦʥʜʝʨʘ ɸʀʉ [2, 3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʚ ʢʘʥʘʣʘʭ ʩ ʚʟʘʠʤʥʳʤʠ ʧʦʤʝʭʘʤʠ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʰʠʙʢʠ ʧʦʵʣʝʤʝʥʪʥʦʛʦ ʧʨʠʝʤʘ ʮʠʬʨʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʚ ʪʨʝʙʫʝʤʳʭ 

ʧʨʝʜʝʣʘʭ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ ʚʟʘʠʤʥʳʤ 

ʧʦʤʝʭʘʤ [4]. 
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Abstract:  the article analyzes the possibility of using solar energy to save 

traditional fuel. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʩʦʣʥʝʯʥʘʷ 
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Keywords: Alternative energy sources, solar energy, active solar heating 

systems, collectors. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʩʦʣʥʝʯʥʘʷ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ, ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʠʷ ʠ ʵʥʝʨʛʠʷ 

ʙʠʦʤʘʩʩ ʜʣʷ ʥʫʞʜ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. 

ʕʥʝʨʛʠʷ ï ʛʣʘʚʥʳʡ ʠʩʪʦʯʥʠʢ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʩʧʨʦʩ ʥʘ 

ʥʝʝ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ ʙʳʣʦ ʠ 

ʦʩʪʘʝʪʩʷ ʧʨʠʨʦʜʥʦʝ ʪʦʧʣʠʚʦ. ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ ʟʘʧʘʩʦʚ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʦʩʪʘʣʦʩʴ ʥʘ 233 ʛʦʜʘ, 53 ʠ 50 ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [4]. 

ɺ ʩʚʷʟʠ ʩ ʠʩʯʝʨʧʘʝʤʦʩʪʴʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡ-

ʩʪʚʠʶ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʈʦʩʩʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʜʦʙʳʯʠ ʧʨʠʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʧʣʘʚʥʦʤʫ 

ʧʝʨʝʭʦʜʫ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʦʨʠʪʝʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ 

(ɸʀʕ) ʜʣʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ [1] 
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ɺ ʩʠʣʫ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʫʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ 

ʧʨʦʨʘʙʦʪʢʫ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʪʝʭʥʦʣʦʛʠʷ 

ʛʝʥʝʨʘʮʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʪ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʕʥʝʨʛʠʷ ʩʦʣʥʮʘ ï ʵʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʯʠʩʪʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʩʯʝʨʧʘʝʤʳʡ 

ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʥʘ ʟʝʤʣʝ. ʅʘ ʟʝʤʣʶ ʟʘ ʛʦʜ ʧʦʩʪʫʧʘʝʪ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ 

ʧʨʠʤʝʨʥʦ 1,05*1018 ʂʚʪ*ʯ. ɺ ʤʦʤʝʥʪ ʧʨʦʭʦʞʜʝʥʠʷ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʳ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʛʘʟʦʚ, ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʩʦʣʥʝʯʥʘʷ 

ʵʥʝʨʛʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʵʪʦʪ ʩʣʦʡ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʟʝʤʣʶ ʢʘʢ ʚ 

ʚʠʜʝ ʧʨʷʤʦʛʦ, ʪʘʢ ʠ ʨʘʩʩʝʷʥʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʷʤʦʛʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʥʝʨʛʠʠ ʨʘʩʩʝʷʥʥʦʛʦ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʨʘʚʥʦʤʝʨʥʦ ʚʩʝʡ ʪʦʣʱʠʥʦʡ ʘʪʤʦʩʬʝʨʳ ʠ ʥʝ ʠʤʝʝʪ ʩʪʨʦʛʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʨʷʤʦʝ 

ʩʦʣʥʝʯʥʦʝ ʨʘʜʠʘʮʠʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ ï ʵʪʦ ʵʥʝʨʛʠʷ, ʜʦʩʪʠʛʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʟ 

ʠʩʢʘʞʝʥʠʡ ʠ ʧʨʝʣʦʤʣʝʥʠʡ. ʉʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ï ʵʪʦ ʩʫʤʤʘ ʧʨʷʤʦʡ ʠ 

ʨʘʩʩʝʷʥʥʦʡ ʵʥʝʨʛʠʠ. ʉʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʚ ʧʦʣʝʟʥʫʶ ʵʥʝʨʛʠʶ, 

ʧʨʠʤʝʥʷʷ ʧʘʩʩʠʚʥʫʶ ʠ ʘʢʪʠʚʥʫʶ ʩʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ. ʇʘʩʩʠʚʥʳʝ ʩʠʩʪʝʤʳ 

ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ï ʵʪʦ ʩʠʩʪʝʤʳ ʚ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʮʠʨʢʫʣʷʮʠʷ ʥʘʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. 

ɺ ʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʣʶʙʦʡ 

ʘʢʪʠʚʥʦʡ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʦʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʣʣʝʢʪʦʨ. ʉʦʣʥʝʯʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʧʦʩʪʫʧʘʝʪ ʥʘ ʢʦʣʣʝʢʪʦʨ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʘʢʢʫʤʫʣʷʮʠʠ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʪʝʧʣʦʥʦʩʠʪʝʣʶ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʛʨʝʚʘ ʟʜʘʥʠʡ, 

ʥʘʛʨʝʚʘ ʚʦʜʳ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʦʣʣʝʢʪʦʨʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʚʠʜʝ 

ʧʣʦʩʢʠʭ ʠ ʪʨʫʙʯʘʪʳʭ (ʚʘʢʫʫʤʥʳʭ) ʵʣʝʤʝʥʪʦʚ. ʊʨʫʙʯʘʪʳʡ ʢʦʣʣʝʢʪʦʨ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2, ʠʟʛʦʪʦʚʣʝʥ ʚ ʚʠʜʝ ʧʘʥʝʣʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʜʚʦʡʥʳʭ ʩʪʝʢʣʷʥʥʳʭ ʪʨʫʙʦʢ. ʅʘʨʫʞʥʘʷ ʯʘʩʪʴ ʪʨʫʙʢʠ ʚʳʧʦʣʥʷʝʪ 

ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ, ʘ ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʪʨʫʙʢʠ ʧʦʢʨʳʪʘ ʘʙʩʦʨʙʝʨʦʤ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʘʢʢʫʤʫʣʷʮʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʇʦʛʣʦʱʝʥʥʘʷ ʘʙʩʦʨʙʝʨʦʤ 

ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʪʨʫʙʢʘʤ, ʩʦʝʜʠʥʝʥʥʳʤ ʩ ʪʝʧʣʦʧʨʠʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ (ʩʪʝʨʞʝʥʴ). ʆʪ ʪʝʧʣʦʧʨʠʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ 

ʧʝʨʝʜʘʝʪʩʷ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʪʝʧʣʦʥʦʩʠʪʝʣʶ. 

 
ʈʠʩʫʥʦʢ 2 ï ʊʨʫʙʯʘʪʳʡ ʢʦʣʣʝʢʪʦʨ 
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ʏʪʦʙ ʩʚʝʩʪʠ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʢ ʤʠʥʠʤʫʤʫ, ʤʝʞʜʫ ʪʨʫʙʢʘʤʠ ʩʦʟʜʘʝʪʩʷ 

ʚʘʢʫʫʤ. ɻʣʘʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʦʤ ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʶʪʩʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʩʦʢʠʡ ʂʇɼ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʦʩʢʠʤ ʢʦʣʣʝʢʪʦʨʦʤ, ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. 

ʇʣʦʩʢʠʡ ʢʦʣʣʝʢʪʦʨ (ʨʠʩʫʥʦʢ 3) ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ, ʧʨʦʟʨʘʯʥʦʛʦ ʦʛʨʘʞ-

ʜʝʥʠʷ, ʘʙʩʦʨʙʝʨʘ ʠ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʣʦʩʢʦʛʦ ʢʦʣʣʝʢʪʦʨʘ 

ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʨʫʙʯʘʪʦʛʦ. 

 
ʈʠʩʫʥʦʢ 3 ï ʇʣʦʩʢʠʡ ʢʦʣʣʝʢʪʦʨ 

 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʝʞʝʛʦʜʥʦ 

ʵʢʦʥʦʤʠʪʴ ʧʨʠʨʦʜʥʦʝ ʪʦʧʣʠʚʦ: 

- ʜʦ 75% ï ʜʣʷ ʥʫʞʜ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

- ʜʦ 50% ï ʜʣʷ ʥʫʞʜ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦ-

ʩʥʘʙʞʝʥʠʷ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʞʠʣʦʛʦ ʬʦʥʜʘ ʠ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʝʛʦ ʧʨʠʤʝʥʷʪʴ ʩ ʮʝʣʴʶ ʵʢʦʥʦʤʠʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʪʦʧʣʠʚʘ ʠ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʪʝʣʴʥʫʶ. 

ʉʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʢʦʣʣʝʢʪʦʨʳ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʜʦ 10 ʤ
2
, ʙʘʢ-ʘʢʢʫʤʫʣʷʪʦʨ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʡ ʥʘʩʦʩ, ʟʘʧʦʨʥʫʶ ʠ ʨʝʛʫʣʠʨʫʶʱʫʶ ʘʨʤʘʪʫʨʫ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ 

ʢʦʥʪʨʦʣʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 
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ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʘʢʪʠʚʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʢʘ-ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʥʘʩʦʩʦʚ, ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʥʫʞʜ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʪʦʧʣʝʥʠʷ. ɼʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʢʨʳʪʠʠ ʯʘʩʪʠ ʥʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʨʝʟʝʨʚʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʣʠ ʛʘʟ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʦʞʠʣʘʩʴ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʥʠʟʢʘʷ, ʪ.ʢ. ʩʫʱʝʩʪʚʫ-

ʶʱʠʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠʤʝʶʪ ʥʠʟʢʠʡ ʂʇɼ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʭ ʩʪʦʠʤʦʩʪʠ. 

ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʩʦʟʜʘʩʪ ʚ ʙʫʜʫʱʝʤ ʫʩʣʦʚʠʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʛʝʣʠʦʵʥʝʨʛʝʪʠʢʠ ʜʣʷ ʚʩʝ 

ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʵʥʝʨʛʠʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʥʦʚʝʡʰʠʤ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ 

ʵʣʝʢʪʨʦʥʠʢʠ. ɸʚʪʦʨʘʤʠ ʦʧʠʩʘʥʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ 

ʯʝʪʳʨʝʭ ʩʝʧʘʨʘʪʦʨʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʫʩʪʨʦʡʩʪʚʦ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

Abstract:  the work is devoted to i innovative achievements the field of 

electronics. The authors describe a control panel for controlling the operation of four 

separators. The article describes the technical characteristics and control panel's device. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʩʝʧʘʨʘʪʦʨ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ, ʵʣʝʢʪʨʦʥʠʢʘ, ʫʩʪʨʦʡʩʪʚʦ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ. 

Keywords: control panel, separator, technical characteristics, electronics, 

device, operating principle. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ɸ ʵʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʧʧʘʨʘʪʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪ-

ʨʘʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʥʘ ʜʦʣʶ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚʳʧʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʦʧʝʨʘʮʠʡ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ, ʧʦʣʫʯʘʝʪʩʷ, 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩʧʝʮʠʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʪʨʦʡʩʪʚ, ʩʣʝʜʫʝʪ 

ʧʨʘʚʠʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪ.ʝ. ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʨʨʝʢʪʥʳʡ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ. ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʯʝʪʳʨʝʭ ʩʝʧʘʨʘʪʦʨʦʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʘʚʠʣʴʥʦ ʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʯʝʪʳʨʝʭ 

ʩʝʧʘʨʘʪʦʨʦʚ [1-4]. ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʠʩʧʦʣʥʝʥʠʝ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʋʍʃ, 

ʠʟʜʝʣʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʨʘʡʦʥʘʭ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʭʦʣʦʜʥʳʤ 

ʢʣʠʤʘʪʦʤ. ʂʘʪʝʛʦʨʠʷ ʨʘʟʤʝʱʝʥʠʷ 4 ʧʦ ɻʆʉʊ 15150-69, ʠʟʜʝʣʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʟʘʢʨʳʪʳʭ ʦʪʘʧʣʠʚʘʝʤʳʭ ʠ ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʦʪ +1 ʜʦ +35ʉ̄ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʥʝ ʙʦʣʝʝ 80% ʧʨʠ +25
0
ʉ. 

ʂ ʨʘʙʦʪʝ ʩ ʧʘʥʝʣʴʶ ʫʧʨʘʚʣʝʥʠʷ ʜʦʧʫʩʢʘʶʪʩʷ ʣʠʮʘ, ʧʨʦʰʝʜʰʠʝ ʠʥʩʪʨʫʢʪʘʞ 

ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʟʥʘʢʦʤʣʝʥʥʳʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʨʘʚʠʣʘʤʠ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘ ʨʘʙʦʪʫ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚʩʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʠʪʘʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ 380 ɺ ʠ ʯʘʩʪʦʪʦʡ 50/60 ɻʮ. 

ʂʦʨʧʫʩ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʜʝʞʥʦ ʟʘʟʝʤʣʝʥ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʧʦʞʘʨʘ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʝʪ ʦʙʝʩʪʦʯʠʪʴ. ʊʫʰʝʥʠʝ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʝ-

ʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʥʝ ʧʨʦʚʦʜʷʱʠʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1, ʠ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ (ʨʠʩʫʥʦʢ 1) ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ 1 ʠ ʜʚʫʭ ʜʚʝʨʝʡ 2. ʅʘ 

ʙʦʢʦʚʦʡ ʩʪʝʥʢʝ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʣʘʚʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ 3 ʜʣʷ 

ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ɿʥʘʯʝʥʠʝ 

ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ ɺ 380Ñ10% 

ʏʘʩʪʦʪʘ ʧʠʪʘʶʱʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ 

ɻʮ 50 

ʇʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ,  

ʥʝ ʙʦʣʝʝ 

ʢɺʪ 0,6 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 

(ʜʣʠʥʘ³h ʠʨʠʥʘ³ʚʳʩʦʪʘ),  

ʥʝ ʙʦʣʝʝ 

ʄʤ 1070³320³830 

ʄʘʩʩʘ, ʥʝ ʙʦʣʝʝ ʂʛ 70 

ʂʦʜ IP  54 

ʄʘʪʝʨʠʘʣ ʢʦʨʧʫʩʘ  ʦʢʨʘʰʝʥʥʘʷ, ʛʘʣʴʚʘʥʠʯʝʩʢʠ 

ʦʙʨʘʙʦʪʘʥʥʘʷ ʩʪʘʣʴ 
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ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʜʚʫʭ ʪʝʨʤʦʩʪʘʪʦʚ 9. ɺʝʥʪʠʣʷʮʠʷ ʚʥʫʪʨʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʝʥʪʠʣʷʪʦʨʘ 6 ʠ ʬʠʣʴʪʨʘ ʚʳʭʦʜʥʦʛʦ 16. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʚʢʣʶʯʝʥʠʝ ʚʝʥʪʠʣʷʪʦʨʘ 6 ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʥʫʪʨʠ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚʳʰʝ +35 ÜC, ʘ ʚʳʢʣʶʯʝʥʠʝ ï ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ +30 ÜC. ʇʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʥʫʪʨʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʥʠʞʝ +12 ÜC ʧʨʦʠʩʭʦʜʠʪ ʚʢʣʶʯʝʥʠʝ 

ʥʘʛʨʝʚʘʪʝʣʷ 13. ʅʘʛʨʝʚʘʪʝʣʴ 13 ʚʳʢʣʶʯʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʥʫʪʨʠ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚʳʰʝ +17 ÜC. 

ʈʠʩʫʥʦʢ 1 ï ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

1 ï ʢʦʨʧʫʩ; 2 ï ʜʚʝʨʴ; 3 ï ʛʣʘʚʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ; 4 ï ʢʨʝʧʣʝʥʠʝ;  

5 ï ʤʦʥʪʘʞʥʘʷ ʧʘʥʝʣʴ; 6 ï ʚʝʥʪʠʣʷʪʦʨ ʩ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʨʝʰʝʪʢʦʡ;  

7 ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʢʣʶʯʘʪʝʣʴ; 8 ï ʢʦʥʪʘʢʪʦʨ; 9 ï ʪʝʨʤʦʩʪʘʪ;  

10 ï ʘʚʪʦʤʘʪ ʟʘʱʠʪʳ ʜʚʠʛʘʪʝʣʷ; 11 ï ʢʘʙʝʣʴʥʳʝ ʛʝʨʤʦʚʚʦʜʳ;  

12 ï ʰʧʠʣʴʢʘ ʟʘʟʝʤʣʝʥʠʷ; 13 ï ʥʘʛʨʝʚʘʪʝʣʴ; 14 ï ʙʣʦʢ ʧʠʪʘʥʠʷ;  

15 ï ʨʝʣʝ ʙʝʟʦʧʘʩʥʦʩʪʠ; 16 ï ʬʠʣʴʪʨ ʚʳʭʦʜʥʦʡ; 17 ï ʨʝʣʝ 

 

ɺʥʫʪʨʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʤʦʥʪʘʞʥʘʷ ʧʘʥʝʣʴ 5, ʥʘ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʧʘʨʘʪʦʨʘʤʠ ʠ 

ʵʣʝʤʝʥʪʳ ʩʠʣʦʚʦʡ ʢʦʤʤʫʪʘʮʠʠ. 

ʅʘ ʥʠʞʥʝʡ ʧʘʥʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʙʝʣʴʥʳʝ ʛʝʨʤʦʚʚʦʜʳ 11 ʜʣʷ 

ʧʦʜʚʦʜʘ/ʦʪʚʦʜʘ ʢʘʙʝʣʝʡ. ʅʘ ʜʚʝʨʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 2 (ʨʠʩʫʥʦʢ 1) ʨʘʩʧʦʣʘ-

ʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʚʝʪʦʚʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʠ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʩʝʧʘʨʘʪʦʨʦʚ (ʨʠʩʫʥʦʢ 2): 1 ï ʣʘʤʧʘ 

ʩʠʛʥʘʣʴʥʘʷ çʉɽʊʔè (ʟʝʣʝʥʘʷ) ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʧʦʜʘʯʝ ʩʝʪʝʚʦʛʦ ʧʠʪʘʥʠʷ ʥʘ 

ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ; 2 ï ʣʘʤʧʘ ʩʠʛʥʘʣʴʥʘʷ çɸɺɸʈʀʗè (ʢʨʘʩʥʘʷ) ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦʙ 

ʘʚʘʨʠʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʝʧʘʨʘʪʦʨʘ (ʩʝʧʘʨʘʪʦʨʦʚ); 3 ï ʢʥʦʧʢʘ çʉɹʈʆʉ 1è..çʉɹʈʆʉ 

4è: ʧʝʨʝʚʦʜ ʩʝʧʘʨʘʪʦʨʘ 1..4 ʚ ʨʝʞʠʤ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʢʣʶʯʝʥʠʶ; 4 ï ʢʥʦʧʢʘ çʇʋʉʂ 

1-3è..çʇʋʉʂ 4-3è ʚʢʣʶʯʝʥʠʷ ʧʨʠʚʦʜʘ ʩʢʨʝʙʢʘ ʩʝʧʘʨʘʪʦʨʘ 1..4; 5 ï ʢʥʦʧʢʘ 

çʉʊʆʇ 1-3è..çʉʊʆʇ 4-3è ʚʳʢʣʶʯʝʥʠʷ ʧʨʠʚʦʜʘ ʩʢʨʝʙʢʘ ʩʝʧʘʨʘʪʦʨʘ 1..4. 
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ʈʠʩʫʥʦʢ 2 ï ʕʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʛʥʘʣʠʟʘʮʠʠ 

1 ï ʩʚʝʪʦʚʦʡ ʠʥʜʠʢʘʪʦʨ çʉɽʊʔè (ʟʝʣʝʥʳʡ); 2 ï ʩʚʝʪʦʚʦʡ ʠʥʜʠʢʘʪʦʨ çɸɺɸʈʀʗè 

(ʢʨʘʩʥʳʡ); 3 ï ʢʥʦʧʢʘ çʉɹʈʆʉ 1è..çʉɹʈʆʉ 4è;  

4 ï ʢʥʦʧʢʘ çʇʋʉʂ 1-3è..çʇʋʉʂ 4-3è; 5 ï ʢʥʦʧʢʘ çʉʊʆʇ 1-3è..çʉʊʆʇ 4-3è 

 

ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʤʝʱʝʥʘ ʚ ʣʝʛʢʦʜʦʩʪʫʧʥʦʤ ʠ ʫʜʦʙʥʦʤ 

ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʴʶ ʤʝʩʪʝ, ʟʘʱʠʱʝʥʥʦʤ ʦʪ ʧʦʧʘʜʘʥʠʷ ʧʨʷʤʳʭ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ʂ ʙʦʢʦʚʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʚʦʟʜʫʭʘ ʜʣʷ ʝʸ ʝʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʄʦʥʪʘʞ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʘʣʛʦʨʠʪʤʫ: ʟʘʢʨʝʧʠʪʴ ʥʘ ʩʪʝʥʝ ʠʣʠ ʨʘʤʝ ʧʘʥʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ; ʧʦʜʢʣʶʯʠʪʴ ʢ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʷʪʠʧʨʦʚʦʜʥʳʡ ʢʘʙʝʣʴ ʧʠʪʘʥʠʷ 

ʥʘʧʨʷʞʝʥʠʝʤ 380 ɺ, ʯʘʩʪʦʪʦʡ 50 ɻʮ ʧʦʜʩʦʝʜʠʥʠʪʴ ʢʘʙʝʣʠ ʢ ʩʝʧʘʨʘʪʦʨʘʤ; ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʙʦʪʦʡ ʩʝʧʘʨʘʪʦʨʦʚ ʧʦʜʢʣʶʯʠʪʴ 

ʢʘʙʝʣʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢ ʢʣʝʤʤʥʳʤ ʟʘʞʠʤʘʤ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ 

(ʙʣʦʢ ʢʣʝʤʤʥʳʭ ʟʘʞʠʤʦʚ XT 15:1..XT 15:24 ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʦʝʜʠʥʝʥʠʡ. 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ, ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʩʝʧʘʨʘʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʚʢʣʶʯʠʪʴ ʛʣʘʚʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ 3, ʚʟʚʝʩʪʠ 

ʢʥʦʧʢʫ çɸɺɸʈʀʁʅɸʗ ʆʉʊɸʅʆɺʂɸè, ʥʘʭʦʜʷʱʫʶʩʷ ʥʘ ʩʝʧʘʨʘʪʦʨʝ. ʅʘʞʘʪʴ ʥʘ 

ʜʚʝʨʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʢʥʦʧʢʫ çʉɹʈʆʉ 1è..çʉɹʈʆʉ 4è ʠ ʥʘ ʢʥʦʧʢʫ çʇʋʉʂ 1-

3è..çʇʋʉʂ 4-3è ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʧʨʠʚʦʜʘ ʩʢʨʝʙʢʘ ʩʝʧʘʨʘʪʦʨʘ 1..4. ʆʪʢʣʶʯʠʪʴ 

ʩʢʨʝʙʦʢ ʩʝʧʘʨʘʪʦʨʘ 1..4, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çʉʊʆʇ 1-3è..çʉʊʆʇ 4-3è ʥʘ ʜʚʝʨʠ 

ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʢʣʶʯʠʪʴ ʛʣʘʚʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ 3. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠ ʫʩʪʨʦʡʩʪʚʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʵʢʩʧʣʫʘʪʠ-

ʨʦʚʘʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ, ʥʦ 

ʠ ʠʩʢʣʶʯʠʪʴ ʛʨʫʙʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʦʧʝʨʘʪʦʨʘ. 
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Abstract: this article discusses the most commonly used smart grid standards 
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ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ 

ʜʘʪʯʠʢʦʚ ʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʙʦʨʘ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦʙʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʩʠʪʴ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʜʚʠʞʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT), ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IIoT) ʥʝ ʪʦʣʴʢʦ ʜʦʣʞʝʥ ʧʨʝʜʲʷʚʣʷʪʴ ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʨʝʞʠʤʫ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʜʦʣʞʝʥ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ [1], ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʨʝʜʧ-

ʨʠʷʪʠʷ. ʊʠʧʠʯʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʠʝʨʘʨʭʠʷ IIoT ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʯʝʪʳʨʝ 

ʦʩʥʦʚʥʳʭ ʫʨʦʚʥʷ (ʬʠʟʠʯʝʩʢʠʡ, ʫʨʦʚʝʥʴ ʧʝʨʠʬʝʨʠʡʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʫʨʦʚʝʥʴ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʧʨʠʢʣʘʜʥʦʡ). ɺ ʢʦʤʧʣʝʢʩʝ ʯʝʪʳʨʝ ʫʨʦʚʥʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫ-
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ʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʧʘʨʘʤʝʪʨʘʭ ʩ ʧʦʤʦʱʴʶ 

ʜʘʪʯʠʢʦʚ, ʧʨʦʠʟʚʦʜʷʪ ʤʠʥʠʤʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʝ ʠʟ ʘʥʘʣʦʛʦʚʦʛʦ ʚ ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ), ʧʝʨʝʜʘʶʪ 

ʜʘʥʥʳʝ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʚ ʮʝʥʪʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʝ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤ ʀʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ, 

ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ: 

- ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʰʠʨʦʢʘʷ ʛʝʦʛʨʘʬʠʷ ʠ 

ʩʣʦʞʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ; 

- ʩʪʘʥʜʘʨʪʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʤʝʥʷ-

ʝʤʳʝ ʧʨʦʪʦʢʦʣʳ ʨʘʟʣʠʯʘʶʪʩʷ; 

- ʩʪʦʠʤʦʩʪʴ ʨʘʟʚʝʨʪʳʚʘʥʠʷ, ʦʪʣʘʜʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʦʤ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ, ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ, ʧʦʵʪʦʤʫ ʩʣʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʪʝʛʨʘʮʠʶ ʠ 

ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʫ ʩʠʪʫʘʮʠʶ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʚʩʝʩʪʦ-

ʨʦʥʥʠʡ ʦʙʟʦʨ ʠ ʦʙʩʫʞʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʝ ʘʩʧʝʢʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʝʪʠ, ʥʘʧʨʠʤʝʨ, 

ʧʨʝʜʧʨʠʷʪʠʝ ʠ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ, ʛʣʦʙʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʦʜʩʪʘʥʮʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʨʝʘʢʮʠʷ ʥʘ ʩʧʨʦʩ, ʠʟʤʝʨʝʥʠʷ. 
 

ʉʪʘʥʜʘʨʪʳ ʠ ʧʨʦʪʦʢʦʣʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ Smart grid 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʪʘʥʜʘʨʪʳ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʝʪʷʤ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʦʙʣʘʩʪʠ: ʧʨʝʜʧʨʠʷʪʠʝ, ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʣʦʙʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ; ʘʚʪʦʤʘʪʠʢʘ 

ʧʦʜʩʪʘʥʮʠʡ; ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʛʝʥʝʨʘʮʠʷ; ʨʝʘʢʮʠʷ ʩʧʨʦʩʘ; ʫʯʝʪ; ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʠ 

[3]. ʕʪʠ ʩʪʘʥʜʘʨʪʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʥʠʞʝ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ Smart Grid 
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ʇʨʝʜʧʨʠʷʪʠʝ, ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʣʦʙʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

1) IEC 61970 ʠʟʚʝʩʪʝʥ ʢʘʢ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʩ 

ʦʙʱʠʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

2) IEC 60870-6 ʠʣʠ Inter-Control Center Protocol (ICCP) ʦʧʨʝʜʝʣʷʝʪ 

ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʪʝʣʝʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʩʙʦʨʘ ʜʘʥʥʳʭ (SCADA), ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʵʥʝʨʛʦʩʠʩʪʝʤ. ʇʨʦʬʠʣʴ ʩʚʷʟʠ ʠ 

ʩʪʘʥʜʘʨʪʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʳ ʚ ʄʕʂ 60870-6, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʝʡ (WAN) ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. 

3) IEC 62325 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʠʶ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʦʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ ebXML (eXtensible Markup Language) ʜʣʷ ʩʚʷʟʠ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʳʥʢʘʭ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʪʘʥʜʘʨʪʘ IEC 62325 ï ʦʙʣʝʛʯʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʥʝʟʘʚʠʩʠʤʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʳʥʦʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʦʪ ʨʘʟʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

4) ʉʪʘʥʜʘʨʪʳ IEEE C37.118 ʜʣʷ ʵʥʝʨʛʦʩʠʩʪʝʤ [4] ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʙʣʦʢʫ ʠʟʤʝʨʝʥʠʷ ʚʝʢʪʦʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʪʦʢʦʣʘʤ ʩʚʷʟʠ ʜʣʷ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʚʝʢʪʦʨʘ. ʇʨʦʪʦʢʦʣ ʤʦʞʝʪ ʙʳʪʴ ʦʩʥʦʚʘʥ ʥʘ Ethernet, IP ʠʣʠ ʧʦʣʝʚʳʭ 

ʰʠʥʘʭ. IEEE C37.118 ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ 

ʠʟʤʝʨʝʥʠʷ ʚʝʢʪʦʨʘ. 

 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʜʩʪʘʥʮʠʡ 

1) IEC 61850 [5] ʦʧʨʝʜʝʣʷʝʪ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʩ ʮʝʣʴʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ (IED), ʧʦʟʚʦʣʷʷ ʠʤ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ, ʢʦʥʪʨʦʣʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ. IEC 61850 ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ CIM 

ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʤʦʥʠʪʦʨʠʥʛʘ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʟʘʱʠʪʳ. 

2) IEEE C37.1 ï ʉʪʘʥʜʘʨʪ IEEE ʜʣʷ SCADA ʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ï 

ʦʧʠʩʳʚʘʝʪ ʩʧʝʮʠʬʠʢʘʮʠʶ ʠ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʩʠʩʪʝʤ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ, ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʧʦʜʩʪʘʥʮʠʡ. IEEE C37.1 ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʥʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʬʫʥʢʮʠʠ ʥʘ ʧʦʜʩʪʘʥʮʠʠ, ʚʢʣʶʯʘʷ ʚʳʙʦʨ ʧʨʦʪʦʢʦʣʘ, ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʠ ʚʦʧʨʦʩʳ ʨʝʘʣʠʟʘʮʠʠ. 

3) IEEE 1379 [6] ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ 

ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ ʩʚʷʟʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚ IED ʠ ʫʜʘʣʝʥʥʳʭ ʦʢʦʥʝʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ (RTU) ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʜʩʪʘʥʮʠʠ [7]. ɺ ʥʝʤ ʦʧʠʩʘʥʘ ʨʝʢʦʤʝʥ-

ʜʫʝʤʘʷ ʧʨʘʢʪʠʢʘ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨ ʩʦʦʙʱʝʥʠʡ. ʕʪʦʪ 

ʩʪʘʥʜʘʨʪ ʧʦʤʦʛʘʝʪ ʫʩʪʨʘʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʨʫʜʦʝʤʢʠʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʫʩʠʣʠʷʭ ʧʦ ʩʦʧʨʷʞʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʧʦʜʩʪʘʥʮʠʠ. 

4) DNP ʦʟʥʘʯʘʝʪ ʧʨʦʪʦʢʦʣ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʪʢʨʳʪʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʩʚʷʟʠ DNP3 ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ SCADA ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʘʧʨʠʤʝʨ, ʛʣʘʚʥʦʡ 

ʩʪʘʥʮʠʝʡ SCADA, RTU ʠ IED. DNP3 ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

5) Modbus [8] ï ʵʪʦ ʦʪʢʨʳʪʳʡ ʧʨʦʪʦʢʦʣ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʡ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ / ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʟʜʘʥʠʡ, ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, 
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ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʜʩʪʘʥʮʠʡ ʠ ʪ. ɼ. Modbus ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʛʣʘʚʥʦʡ 

ʩʪʘʥʮʠʠ SCADA ʩ RTU. Modbus ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʥʘ 

ʦʩʥʦʚʝ ʩʚʷʟʠ ʛʣʘʚʥʳʡ-ʧʦʜʯʠʥʝʥʥʳʡ / ʢʣʠʝʥʪ-ʩʝʨʚʝʨ. 

6) IEEE C37.111: COMTRADE (ʆʙʱʠʡ ʬʦʨʤʘʪ ʜʣʷ ʦʙʤʝʥʘ ʧʝʨʝʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʜʣʷ ʵʥʝʨʛʦʩʠʩʪʝʤ) ï ʵʪʦ ʬʦʨʤʘʪ ʬʘʡʣʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʥʘʧʨʠʤʝʨ, ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʷ, ʤʦʱʥʦʩʪʠ, 

ʯʘʩʪʦʪʳ ʠ ʪ. ʜ.), ʟʘʧʠʩʘʥʥʳʭ IED ʚʦ ʚʨʝʤʷ ʩʦʙʳʪʠʷ ʥʘʨʫʰʝʥʠʷ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 

ʌʘʡʣʳ COMTRADE, ʧʦʣʫʯʝʥʥʳʝ ʩ ʨʘʟʥʳʭ ʧʦʜʩʪʘʥʮʠʡ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʳʪʠʡ ʩʙʦʷ ʧʠʪʘʥʠʷ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʠ ʚʦʟʤʦʞʥʳʝ 

ʩʪʨʘʪʝʛʠʠ ʩʤʷʛʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʙʫʜʫʱʠʭ ʩʦʙʳʪʠʡ. 

7) Field bus ʠʣʠ IEC 61158 ï ʵʪʦ ʧʨʦʪʦʢʦʣ ʧʨʦʤʳʰʣʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʝʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. Field 

bus [9] ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʮʝʧʦʯʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ 

ʇʃʂ ʩ ʧʦʣʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʘʧʨʠʤʝʨ, ʜʘʪʯʠʢʘʤʠ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ. 

8) PROFIBUS [10] ï ʵʪʦ ʧʨʦʪʦʢʦʣ ʜʣʷ ʩʚʷʟʠ ʧʦ ʧʦʣʝʚʦʡ ʰʠʥʝ, ʢʦʪʦʨʳʡ ʚ 

ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʉʝʛʦʜʥʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 

ʪʠʧʘ: PROFIBUS DP ʠ PROFIBUS PA, ʛʜʝ DP ï ʵʪʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; ʠ PA ï ʵʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. ʇʝʨʚʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʪʯʠʢʘʤʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʯʝʨʝʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ. ʇʦʩʣʝʜʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʧʨʦʮʝʩʩʦʤ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʛʝʥʝʨʘʮʠʷ ʠ ʨʝʘʢʮʠʷ ʥʘ ʩʧʨʦʩ 

1) IEC 61400 [11] ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʘʥʜʘʨʪʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ 

ʧʨʦʝʢʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʝʪʨʷʥʳʤʠ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʷʤʠ. IEC 61400 ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʮʝʥʪʨʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʝʪʨʷʥʳʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ. ʆʥ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʥʘʙʦʨ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ. 

2) IEEE 1547 ʦʧʨʝʜʝʣʷʝʪ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ [12]. ʆʥ ʦʙʨʘʱʘʝʪʩʷ ʢ 

ʬʠʟʠʯʝʩʢʦʤʫ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʩʦʝʜʠʥʝʥʠʶ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʩ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʨʘʙʦʪʝ, ʠʩʧʳʪʘʥʠʷʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʥʝʤ ʪʘʢʞʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʦʜʭʦʜʳ ʢ ʚʘʨʠʘʥʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʰʘʙʣʦʥ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. 

3) DRBizNet (ɼʝʣʦʚʘʷ ʩʝʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʟʘʧʨʦʩʳ) ï ʵʪʦ ʦʯʝʥʴ ʛʠʙʢʘʷ, 

ʥʘʜʝʞʥʘʷ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʠʣʦʞʝʥʠʡ ʘʚʘʨʠʡ-

ʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. DRBizNet [3] ʠʤʝʝʪ ʩʝʨʚʠʩ ï ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʘʨʭʠʪʝʢ-

ʪʫʨʫ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʚʝʙ-ʩʝʨʚʠʩʦʚ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʨʳʥʢʘ ʠ ʢʦʤʤʫʥʘʣʴʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʵʬʬʝʢʪʠʚʥʦ, 

ʥʘʜʝʞʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʘʤʠ ʘʚʘʨʠʡʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 
 

ʀʟʤʝʨʝʥʠʝ 

M-Bus ʠʣʠ EN 13757-4 ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ Meter-Bus [13]. ʆʥ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʩʥʷʪʠʷ ʧʦʢʘʟʘʥʠʡ ʩʯʝʪʯʠʢʦʚ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ, 

ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʛʘʟ. M-Bus ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʥʝʜʦʨʦʛʠʭ ʫʩʪʨʦʡʩʪʚ ʩ 
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ʙʘʪʘʨʝʡʥʳʤ ʧʠʪʘʥʠʝʤ. M-Bus ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʟʜʘʥʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʳ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʦʪʦʧʣʝʥʠʝʤ / ʦʭʣʘʞʜʝʥʠʝʤ / ʦʩʚʝʱʝʥʠʝʤ. 

 

ɺʳʚʦʜʳ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʚʷʟʠ ʙʳʣ ʨʘʟʚʝʨʥʫʪ ʨʷʜ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ ʩʜʝʣʘʪʴ ʵʣʝʢʪʨʦʩʝʪʴ ʫʤʥʝʝ. ʆʜʥʠʤ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʡ ʞʠʟʥʝʥʥʦ ʚʘʞʝʥ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʨʷʜʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ, ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʧʨʦʪʦʢʦʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʚʩʝ ʝʱʝ ʪʨʝʙʫʶʪ ʨʝʰʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ï ʵʪʦ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚ ʠ ʧʣʘʪʬʦʨʤ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʣʘʪʬʦʨʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ 

ʠ ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʦ-ʚʪʦʨʳʭ, 

ʵʪʦ ʥʝʜʦʩʪʘʪʦʢ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ: ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʩʪʘʥʜʘʨʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʦʪʩʫʪʩʪʚʫʝʪ ʦʩʚʝʜʦʤ-

ʣʝʥʥʦʩʪʴ ʦ ʜʦʩʪʫʧʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʠ ʧʨʦʪʦʢʦʣʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ. ɺ-ʪʨʝʪʴʠʭ, ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ: ʵʣʝʢʪʨʦʩʝʪʴ ʩʦʩʪʦʠʪ 

ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʪʝʩʥʦ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʨʘʙʦʪʘʶʪ ʟʘʚʠʩʠʤʦ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʩʣʦʞʥʦʩʪʴ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʩʝʪʴ ï ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʤʥʦʞʝʩʪʚʦ ʧʦʜʩʠʩʪʝʤ. ɺʦ 

ʤʥʦʛʠʭ ʧʨʦʝʢʪʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʘʟʥʳʤʠ SDO, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʤʝʩʪʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʷʜ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʘʚʪʦʨʦʚ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʧʨʦʪʦʢʦʣʘʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʩʧʝʰʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʘʤʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʧʨʦʪʦʢʦʣʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, 

ʥʘʯʠʥʘʷ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʮʝʥʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʜʩʪʘʥʮʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʧʨʦʩ, 

ʠʟʤʝʨʝʥʠʷ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʪʘ ʨʘʙʦʪʘ ʤʦʞʝʪ ʜʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʘʥʜʘʨʪʘʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡ. 
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DRIED MEAT AND VEGETABLE INGREDIENTS  
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ɸʥʥʦʪʘʮʠʷ: ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʩʫʭʦʡ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʢʫʨʠʥʳʭ ʩʫʙʧʨʦʜʫʢʪʦʚ ʠ ʩʦʝʚʦʛʦ 

ʟʝʨʥʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʠʬʠʢʘʮʠʠ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʮʝʧʪʫʨʘʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

Abstract: the technology of a dry food additive with functional properties, 

obtained from chicken by-products and soybean grain of biotechnological 

modification, for use in recipes for specialized food products is presented. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʨʠʥʳʝ ʩʫʙʧʨʦʜʫʢʪʳ, ʩʦʝʚʳʡ ʙʝʣʢʦʚʳʡ ʢʦʘʛʫʣʷʪ, 

ʪʝʭʥʦʣʦʛʠʷ, ʨʝʮʝʧʪʫʨʘ. 

Keywords: chicken offal, soy protein coagulum, technology, recipe. 

 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʚʷʟʘʥʦ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʳʤʠ ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʩ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʩʦʙʣʶʜʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʥʦʨʤʳ 

ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʩʝʣʝʥʠʶ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ [1, 2]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʣʫʯʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʩʳʨʴʷ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʱʘʜʷʱʠʭ ʤʝʪʦʜʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʭʨʘʥʠʪʴ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʪʘʢʦʛʦ 

ʩʳʨʴʷ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʜʝʰʝʚʦʛʦ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʠʱʝʚʦʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʠʝ ʩʫʭʦʛʦ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʚʠʜʝ ʬʘʨh ʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʝʮʝʧʪʫʨʘʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʦʙʦʛʘɦ ʝʥʠʷ ʠʭ ʙʝʣʢʦʤ, ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʧʠʱʝʚʳʤʠ ʚʦʣʦʢʥʘʤʠ. 

ɼʝʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʳʡ ʠʥʛʨʝʜʠʝʥʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʤʷʩʥʦʡ ʧʘʩʪʳ ʠʟ ʢʫʨʠʥʳʭ ʩʫʙʧʨʦʜʫʢʪʦʚ ʠ ʩʦʝʚʦʡ 

ʧʘʩʪʳ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʘʩʪʳ ʠʟ ʩʫʙʧʨʦʜʫʢʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʦʭʣʘʞʜʝʥʥʳʝ ʠʣʠ 

ʟʘʤʦʨʦʞʝʥʥʳʝ ʩʫʙʧʨʦʜʫʢʪʳ ʧʪʠʮʳ ï ʩʝʨʜʮʝ, ʧʝʯʝʥʴ, ʤʳʰʝʯʥʳʝ ʞʝʣʫʜʢʠ, 
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ʢʦʪʦʨʳʝ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺʩʸ ʩʳʨʴʸ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʝʛʦ ʨʘʟʤʦʨʘʞʠʚʘʶʪ, ʤʦʶʪ, ʟʘʯʠʱʘʶʪ, ʫʜʘʣʷʷ ʧʣʝʥʢʠ ʠ 

ʩʦʝʜʠʥʠʪʝʣʥɹʦʪʢʘʥʥʳʝ ʧʨʦʩʣʦʡʢʠ, ʢʨʫʧʥʳʝ ʥʝʨʚʥʳʝ ʧʫʯʢʠ ʠ ʪ.ʜ. ʆʙʨʘʙʦʪʘʥʥʳʝ 

ʩʫʙʧʨʦʜʫʢʪʳ ʨʝʞʫʪ ʥʘ ʢʫʩʦʯʢʠ ʠ ʙʣʘʥʰʠʨʫʶʪ ʚ ʚʦʜʝ ʜʦ ʨʘʟʤʷʛʯʝʥʠʷ ʠ 

ʧʦʷʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʚʘʨʝʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɿʘʪʝʤ ʩʫʙʧʨʦʜʫʢʪʳ 

ʦʪʜʝʣʷʶʪ ʦʪ ʙʫʣʴʦʥʘ ʠ ʩʤʝʰʠʚʘʶʪ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʩʝʨʜʮʝ, ʧʝʯʝʥʴ ʠ 

ʤʳʰʝʯʥʳʝ ʞʝʣʫʜʢʠ, ʩʤʝʩʴ ʧʦʜʚʝʨʛʘʶʪ ʪʦʥʢʦʤʫ ʠʟʤʝʣʴʯʝʥʠʶ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʧʘʩʪʦʦʙʨʘʟʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʤʝʰʠʚʘʥʠʝ ʩʫʙʧʨʦʜʫʢʪʦʚ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦ ʙʝʣʢʘʤ ʠ ʞʠʨʘʤ, ʘ ʪʘʢʞʝ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤʫ, ʤʠʥʝʨʘʣʴʥʦʤʫ ʠ 

ʚʠʪʘʤʠʥʥʦʤʫ ʩʦʩʪʘʚʫ [3]. ɻʦʪʦʚʘʷ ʤʷʩʥʘʷ ʧʘʩʪʘ ʩʦʜʝʨʞʠʪ 19,5 ʛ ʙʝʣʢʘ, 7,54 ʛ 

ʞʠʨʘ, 0,9 ʛ ʫʛʣʝʚʦʜʦʚ, 1,2 ʛ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʝʚʦʡ ʧʘʩʪʳ ʩʦʶ ʠʥʩʧʝʢʪʠʨʫʶʪ, ʤʦʶʪ, ʟʘʤʘʯʠʚʘʶʪ ʚ 

ʚʦʜʝ ʜʣʷ ʥʘʙʫʭʘʥʠʷ, ʠʟʤʝʣʴʯʘʶʪ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʦʚʝʜʝʥʠʝʤ ʵʢʩʪʨʘʢʮʠʠ 

ʙʝʣʢʦʚʳʭ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ [4]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪ ʩʦʝʚʫʶ ʩʫʩʧʝʥʟʠʶ ʩ 

ʤʝʣʢʠʤʠ ʯʘʩʪʠʮʘʤʠ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʦʢʘʨʳ. ʉʫʩʧʝʥʟʠʶ ʥʘʛʨʝʚʘʶʪ ʠ ʚʥʦʩʷʪ ʚ ʥʝʸ 

ʢʦʘʛʫʣʷʥʪ ï ʨʘʩʪʚʦʨ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ (ɽ270) 5 %-ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [5]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʘʛʫʣʷʮʠʠ ʙʝʣʢʦʚʳʭ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ ʩʦʝʚʦʡ ʩʫʩʧʝʥʟʠʠ ʦʙʨʘʟʫʝʪʩʷ 

ʩʦʝʚʳʡ ʩʛʫʩʪʦʢ, ʢʦʪʦʨʳʡ ʦʪʜʝʣʷʶʪ ʦʪ ʩʦʝʚʦʡ ʩʳʚʦʨʦʪʢʠ ʧʫʪʝʤ ʦʪʞʠʤʘ ʠʣʠ 

ʧʨʝʩʩʦʚʘʥʠʷ, ʩ ʜʦʚʝʜʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʩʛʫʩʪʢʘ ʜʦ 30-35 %. ʇʦʣʫʯʠʚʰʠʡʩʷ 

ʩʛʫʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʞʥʦʡ ʧʘʩʪʦʦʙʨʘʟʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʩ ʤʝʣʢʠʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ ʦʢʘʨʳ ʠ ʩʣʝʜʫʱʠʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ (ʛ ʥʘ 100 ʛ): ʚʦʜʳ 30,0-

35,0; ʙʝʣʢʘ 35,0-37,0; ʞʠʨʦʚ 5,2-5,7; ʢʣʝʪʯʘʪʢʠ 28,3-30,2; ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 

2,8-3,0; ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ 7,2-8,0. 

ʇʦʣʫʯʝʥʥʫʶ ʩʦʝʚʫʶ ʧʘʩʪʫ (ʩʛʫʩʪʦʢ) ʩʤʝʰʠʚʘʶʪ ʩ ʤʷʩʥʦʡ ʧʘʩʪʦʡ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:1. ʇʨʠ ʜʘʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʜʫʢʪ ʠʤʝʝʪ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʭʦʨʦʰʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʀʟ ʧʦʣʫʯʝʥʥʦʡ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʦʡ ʩʤʝʩʠ ʬʦʨʤʫʶʪ ʛʨʘʥʫʣʳ, ʢʦʪʦʨʳʝ 

ʩʫʰʘʪ ʢʦʥʚʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʠʣʠ ʤʝʪʦʜʦʤ ʩʫʙʣʠʤʘʮʠʠ ʜʦ ʚʣʘʞʥʦʩʪʠ ʥʝ 

ʙʦʣʝʝ 9-10 %. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʫʯʝʥʥʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ  

ʚ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʦʤ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʦʤ ʧʨʦʜʫʢʪʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʉʦʜʝʨʞʘʥʠʝ  

ʆʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ, % 

ʚʦʜʳ 9,0Ñ1,0 

ʙʝʣʢʦʚ, N ʭ 6,25 34,5Ñ2,5 

ʞʠʨʦʚ 9,4Ñ0,8 

ʫʛʣʝʚʦʜʦʚ, ʚ ʪ.ʯ. 36,2Ñ2,2 

ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ 28,8Ñ1,8 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ 10,9Ñ0,5 
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ɻʦʪʦʚʳʡ ʜʝʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʳʡ ʠʥʛʨʝʜʠʝʥʪ ʦʪʣʠʯʘʝʪʩʷ 

ʚʳʩʦʢʠʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʷʩʥʦʡ 

ʧʘʩʪʳ ʠʤʝʝʪ ʧʨʠʷʪʥʳʡ ʟʦʣʦʪʠʩʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ, ʚʳʨʘʞʝʥʥʳʡ ʤʷʩʥʦʡ ʟʘʧʘʭ 

ʠ ʚʢʫʩ, ʫʤʝʨʝʥʥʦ ʣʦʤʢʫʶ, ʧʦʨʠʩʪʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ. 

ʀʥʛʨʝʜʠʝʥʪ ʠʤʝʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʙʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ, 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ, ʤʘʣʦ ʞʠʨʘ ʠ ʫʛʣʝʚʦʜʦʚ, ʠ ʩʦʝʚʦʛʦ ʙʝʣʢʦʚʦʛʦ 

ʩʛʫʩʪʢʘ ʩʦʜʝʨʞʘʱʝʛʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʙʝʣʢʘ, ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʘʛʫʣʷʥʪʘ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʝʸ ʥʘʣʠʯʠʝ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʨʠʥʳʭ ʩʫʙʧʨʦʜʫʢʪʦʚ ʠ ʩʦʝʚʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʤʦʣʦʯʥʦʡ 

ʢʠʩʣʦʪʳ ʜʣʷ ʢʦʘʛʫʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʦʙʝʣʢʦʚʳʡ ʧʠʱʝʚʦʡ 

ʠʥʛʨʝʜʠʝʥʪ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʥʛʨʝʜʠʝʥʪʳ ʚ ʢʦʣʠʯʝʩʪʚʘʭ ʩʦʧʦʩʪʘʚʠʤʳʭ ʩ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʩʫʪʦʯʥʦʡ ʥʦʨʤʦʡ ʠʭ 

ʧʦʪʨʝʙʣʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʘʤʠ ʧʨʝʙʠʦʪʠʢʘ, ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʠ ʤʦʣʦʯʥʦʡ ʢʠʩʣʦʪʳ. 

ɼʝʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ ʤʷʩʦʨʘʩʪʠʪʝʣʴʥʳʡ ʠʥʛʨʝʜʠʝʥʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʢʦʥʩʝʨʚʦʚ ʠ ʧʠʱʝʚʳʭ ʢʦʥʮʝʥʪ-

ʨʘʪʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʢʫʣʠʥʘʨʥʳʭ ʙʣʶʜ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʣʠʮʘʤ, ʠʤʝʶʱʠʤ ʧʨʦʙʣʝʤʳ ʩ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʤ ʪʨʘʢʪʦʤ. 
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ʂ ɺʆʇʈʆʉʋ ʆʇʈɽɼɽʃɽʅʀʗ  

ʉʀʉʊɽʄʅʆʁ ʉʃʆɾʅʆʉʊʀ ʄʅʆɻʆɸʉʇɽʂʊʅʓʍ ɿɸɼɸʏ 

ON THE ISSUE OF DETERMINING THE SYSTEM COMPLEXITY  

OF MULTIDIMENSIONAL  TASKS 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʦʪʨʝʥ ʬʦʨʤʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʩʪʝʤʥʦʡ 

ʩʣʦʞʥʦʩʪʠ ʤʥʦʛʦʘʩʧʝʢʪʥʳʭ ʟʘʜʘʯ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʛʠʧʦʪʝʟʘ ʦ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʣʦʞʥʦʩʪʠ ʪʘʢʠʭ ʟʘʜʘʯ ʦʪ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʭ 

ʨʝʝhʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʩʪʝʧʝʥʠ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʧʨʘʚʜʦʧʦʜʦʙʥʘʷ 

ʬʦʨʤʫʣʘ ʜʣʷ ʦʮʝʥʢʠ ʩʠʩʪʝʤʥʦʡ ʩʣʦʞʥʦʩʪʠ. 

Abstract:  a formal approach to determining the system complexity of 

multidimensional tasks is considered. A hypothesis is formulated about the dependence 

of the complexity of such problems on the number of elements of knowledge needed to 

solve them, as well as on the degree of their diversity. A plausible formula for 

estimating system complexity is proposed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʘʩʧʝʢʪʥʘʷ ʟʘʜʘʯʘ, ʩʣʦʞʥʦʩʪʴ, ʨʘʟʥʦʦʙʨʘʟʠʝ. 

Keywords: multidimensional task, complexity, diversity. 

 

ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʯ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʜʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʚʣʝʯʝʥʠʝ ʟʥʘʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ʅʘʟʦʚʝʤ ʪʘʢʠʝ ʟʘʜʘʯʠ 

ʩʣʦʞʥʤrʠ ʤʥʦʛʦʘʩʧʝʢʪʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ʇʫʩʪʴ Z
*
 ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʜʘʯʠ, ʘ Z ï ʤʥʦʞʝʩʪʚʦ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʝʪ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʝʸ ʨʝʰʝʥʠʷ. ʊʦʛʜʘ ʠʟ ʟʘʢʦʥʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʕʰʙʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʨʘʚʝʥʩʪʚʦ cardZ ² cardZ
*
 ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʥʦ ʥʝ 

ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʩʧʝʢʪʥʳʭ ʟʘʜʘʯ, ʥʝʦʙʭʦʜʠʤʦ 

ʪʘʢʞʝ ʩʫɦ ʝʩʪʚʦʚʘʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ f: Z ­ Z
*
. 

ɺʳʰʝʠʟʣʦʞʝʥʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ 

ʛʠʧʦʪʝʟʫ: ʩʣʦʞʥʦʩʪʴ ʤʥʦʛʦʘʩʧʝʢʪʥʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

ʬʫʥʢʮʠʠ: 

ʉʣ(ʭ) = f(n, r),                                                 (1) 

 

ʛʜʝ n ï ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ Z
*
; r ï ʤʝʨʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʚʠʜʘ ʬʫʥʢʮʠʠ ʉʣ(ʭ)=f(n, r) ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʦʞʝʥʠʷ ʦʙ ʠʟʤʝʨʝʥʠʠ ʩʣʦʞʥʦʩʪʠ ʢʦʥʝʯʥʳʭ ʤʥʦʞʝʩʪʚ ʠ 

ʛʨʘʬʦʚ, ʨʘʟʚʠʪʳʝ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ [1, 2]. 
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ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʬʫʥʢʮʠʷ ʉʣ(ʭ)=f(n, r) ʜʦʣʞʥʘ ʙʳʪʴ ʤʦʥʦʪʦʥʥʦ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ Z
* 
ʠ ʤʝʨʳ ʨʘʟʥʦʦʙ-

ʨʘʟʠʷ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʥʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ ʜʦʣʞʥʘ ʠʟʤʝʨʷʪʴʩʷ ʪʦʣʴʢʦ ʯʠʩʣʦʤ 

ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ Z
*
, ʪ.ʝ. ʉʣ(ʭ)=f(n)=cardZ

*
. 

ʆʮʝʥʢʘ ʤʝʨʳ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʝʧʝʥʠ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʟʘʜʘʯʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʯʝʨʝʟ ʚʳʨʘʞʝʥʠʝ 

ʵʥʪʨʦʧʠʠ ʠʟ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʫʩʪʴ K ï ʯʠʩʣʦ ʚʳʜʝʣʝʥʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ, ʘ n ï ʯʠʩʣʦ 

ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ Z
*
. ʕʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ Z

*
 ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʜʝʢʣʘʨʘʪʠʚʥʦʡ ʠʣʠ ʧʨʦʮʝʜʫʨʥʦʡ ʬʦʨʤʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʣʦʞʝʥʳ ʥʘ ʙʦʣʝʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʙʝʟ ʧʦʪʝʨʠ ʩʤʳʩʣʘ ʩʚʦʝʡ 

ʣʦʛʠʯʝʩʢʦʡ ʟʘʢʦʥʯʝʥʥʦʩʪʠ. ʆʧʨʝʜʝʣʠʤ ʥʘ ʤʥʦʞʝʩʪʚʝ Z
*
 ʪʘʢʫʶ ʩʠʩʪʝʤʫ 

ʧʦʜʤʥʦʞʝʩʪʚ **
2

*
1 ,...,, KZZZ , ʯʪʦ ʦʥʘ ʦʙʨʘʟʫʝʪ ʨʘʟʙʠʝʥʠʝ ʤʥʦʞʝʩʪʚʘ Z

*
 ʥʘ ʯʠʩʣʦ 

ʢʣʘʩʩʦʚ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʠʩʣʦʤ ʚʳʜʝʣʝʥʥʳʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ, ʪ.ʝ.: 

 

*

1

*
i

K

i
ZZ

=
Ç= , Å=Æ **

ji ZZ , ji ¸ ,                                  (2) 

 

ʛʜʝ *
iZ  ï ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ i-ʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ni ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ 
*
iZ . ʊʦʛʜʘ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʥʘʥʠʷ ʢ i-ʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʦʪʥʦʰʝʥʠʷ 
n

n
p i

i = , ʘ ʤʝʨʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ (ʩʪʝʧʝʥʴ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʟʘʜʘʯʠ) ï ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʠʷ: 

 

ä
=

³-=
K

i

ii ppxH
1

2 )(log)( .                                      (3) 

 

ʋʯʠʪʳʚʘʷ ʪʨʝʙʦʚʘʥʠʷ ʤʦʥʦʪʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʬʫʥʢʮʠʠ ʠ ʩʦʙʣʶʜʝʥʠʷ 

ʠʩʪʠʥʥʦʩʪʠ ʠʤʧʣʠʢʘʮʠʠ (K=1) ­ (ʉʣ(ʭ)=f(n)), ʩʣʦʞʥʦʩʪʴ ʤʥʦʛʦʘʩʧʝʢʪʥʦʡ 

ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʨʘʞʝʥʠʝʤ: 

 

)log1()( 2

1 n

n

n

n
nxʉʣ i

K

i

iä
=

-³= .                                  (4) 

 

ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʚʳʨʘʞʝʥʠʷ (4). 

ʇʨʠ K = const ʬʫʥʢʮʠʷ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ ʥʘ 

ʚʩʝʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ (ʨʠʩʫʥʢʠ 1, 2). ʊʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʟʘʚʠʩʠʪ ʦʪ 

ʯʠʩʣʘ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ K (ʨʠʩʫʥʦʢ 1) ʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʡ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ 

ʤʥʦʞʝʩʪʚ 
*

i
Z ʤʝʞʜʫ ʩʦʙʦʡ (ʨʠʩʫʥʦʢ 2). ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʪʘʥʛʝʥʩ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʧʨʠʥʠʤʘʝʪ ʧʨʠ ʫʩʣʦʚʠʠ: 
ji

nn =" , ji¸ . 
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ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʣʦʞʥʦʩʪʠ 

ʟʘʜʘʯʠ ʦʪ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ 

Z
* 
ʧʨʠ ʫʩʣʦʚʠʠ "ni = nj, i  ̧j 

ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʣʦʞʥʦʩʪʠ 

ʟʘʜʘʯʠ ʦʪ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ 

Z
* 
ʧʨʠ K = const 

 

ʇʨʠ n = const ʬʫʥʢʮʠʷ ʩʣʦʞʥʦʩʪʠ ʤʦʥʦʪʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʥʘ ʚʩʝʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ (ʨʠʩʫʥʢʠ 3, 4). ʊʘʥʛʝʥʩ 

ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ 

ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚʘ Z
*
 (ʨʠʩ. 3) ʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʡ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʤʥʦʞʝʩʪʚ 

*

i
Z ʤʝʞʜʫ ʩʦʙʦʡ (ʨʠʩ. 4). ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʢʘʩʘʪʝʣʴʥʦʡ ʧʨʠʥʠʤʘʝʪ ʧʨʠ ʫʩʣʦʚʠʠ: ji nn =" , ji¸ . 

  

ʈʠʩʫʥʦʢ 3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʣʦʞʥʦʩʪʠ 

ʟʘʜʘʯʠ ʦʪ ʯʠʩʣʘ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ 

K ʧʨʠ ʫʩʣʦʚʠʠ "ni = nj, i  ̧j 

ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʩʣʦʞʥʦʩʪʠ 

ʟʘʜʘʯʠ ʦʪ ʯʠʩʣʘ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ 

K ʧʨʠ n = const 

ɺʳʨʘʞʝʥʠʝ (4) ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʰʠʤʠ ʠʥʪʫʠʪʠʚʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ. ʆʜʥʘʢʦ ʝʛʦ ʩʪʨʦʛʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʠ 

ʵʤʧʠʨʠʯʝʩʢʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʳʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ K ʠ n. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʣʦʞʥʦʩʪʴʶ ʟʘʜʘʯʠ ʠ 

ʩʣʦʞʥʦʩʪʴʶ ʨʝʘʣʠʟʫʶʱʝʛʦ ʝʸ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [3, 4]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʣʦʞʥʦʩʪʴ ʧʦʩʣʝʜʥʝʛʦ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʣʠʷʶʱʝʡ ʥʘ ʧʨʦʮʝʩʩ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ 

ʧʨʦʮʝʩʩʦʤ ʟʘʪʨʘʪʳ [5-7]. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʋʈɸɺʅɽʅʀʗ ʂɸʉɸʊɽʃʔʅʆʁ ʀ ʅʆʈʄɸʃʀ 

ʂ ɻʈɸʌʀʂʋ ʌʋʅʂʎʀʀ ɺ MATHCAD   

INVESTIGATION OF THE TANGENT AND NORMAL EQUATIONS  

TO THE GRAPH OF A FUNCTION IN MATHCAD  

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ MathCad 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ. ʈʘʩʩʤʦʪʨʝʥʳ ʵʪʘʧʳ ʘʣʛʦʨʠʪʤʠ-

ʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ ʢ ʛʨʘʬʠʢʫ 

ʬʫʥʢʮʠʠ. 

Abstract:  the article substantiates the choice of the MathCad computer system 

for solving practice-oriented problems. The stages of algorithmization in the process 

of studying the equations of tangent and normal to the graph of a function are 

considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ, ʫʨʘʚʥʝʥʠʝ ʥʦʨʤʘʣʠ, ʛʨʘʬʠʢʠ 

ʬʫʥʢʮʠʡ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ MathCad. 
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computer system. 

 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʤʝʪʦʜʦʚ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ ʷʚʣʷʶʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ. ʅʘʫʢʦʝʤʢʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʟʘʜʘʯʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠ-
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ʯʝʩʢʠʭ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʨʷʜ 

ʵʣʝʤʝʥʪʘʨʥʳʭ: ʚʯrʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʠ ʠʥʪʝʛʨʘʣʦʚ, ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʠ 

ʩʠʩʪʝʤ, ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʩʠʩʪʝʤ ʠ ʪ. ʜ. 

ɺ ʚʝʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʦʣʴʰʦʡ ʚʳʙʦʨ 

ʢʦʤʧʁɹʪʝʨʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʤʦʜʝʣʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ [1-4]. 

ʌʦʢʫʩ ʚʥʠʤʘʥʠʷ ʩʤʝʩʪʠʤ ʥʘ ʤʦʱʥʫʶ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ 

ʩʠʩʪʝʤʫ MathCad ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, 

ʬʠʥʘʥʩʦʚ ʠ ʵʢʦʥʦʤʠʢʠ, ʬʠʟʠʢʠ ʠ ʘʩʪʨʦʥʦʤʠʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʪʘʪʠʩʪʠʢʠ. 

MathCad - ʵʪʦ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʠʝ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʟʘʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʳʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʟʥʘʢʦʚ. MathCad 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʢʘʢ ʯʠʩʣʝʥʥʳʝ, ʪʘʢ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ (ʩʠʤʚʦʣʴʥʳʝ) 

ʚʳʯʠʩʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʪʦʯʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ, ʟʘʜʘʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʠʤʝʝʪ ʫʜʦʙʥʳʡ ʤʘʪʝʤʘʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ 

ʟʘʤʝʯʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘʫʯʥʦʡ ʛʨʘʬʠʢʠ. ɺ ʩʦʩʪʘʚ MathCad ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʤʧʦʥʝʥʪʦʚ: 

- ʤʦʱʥʳʡ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʚʦʜʠʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ 

ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʢʘʢ ʪʝʢʩʪ, ʪʘʢ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ; 

- ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʫʤʝʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ ʧʦ ʚʚʝʜʝʥʥʳʤ 

ʬʦʨʤʫʣʘʤ, ʠʩʧʦʣʴʟʫʷ ʚʩʪʨʦʝʥʥʳʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ; 

- ʩʠʤʚʦʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʯʠʩ-

ʣʝʥʠʷ ʠ ʷʚʣʷʶʱʠʡʩʷ, ʬʘʢʪʠʯʝʩʢʠ, ʩʠʩʪʝʤʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 

- ʥʘʙʦʨ ʰʘʙʣʦʥʦʚ, ʢʦʪʦʨʳʡ ʫʩʢʦʨʷʝʪ ʚʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʫʜʦʙʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʚʚʦʜʘ; 

- ʦʛʨʦʤʥʦʝ ʭʨʘʥʠʣʠʱʝ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ, ʪʘʢ 

ʠ ʠʥʞʝʥʝʨʥʦʡ, ʦʬʦʨʤʣʝʥʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʥʠʛʠ. 

ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ Mathcad ʠʩʩʣʝʜʫʝʤ ʫʨʘʚʥʝʥʠʝ 

ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ) ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ 
32
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ʪʦʯʢʝ ʩ ʘʙʩʮʠʩʩʦʡ x0 = 2, ʘ ʟʘʪʝʤ ʧʦʩʪʨʦʠʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʠ, ʢʘʩʘʪʝʣʴʥʦʡ ʠ 

ʥʦʨʤʘʣʠ. 
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ʇʝʨʝʡʜʝʤ ʢ ʵʪʘʧʘʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʥʘʭʦʞʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʨʘʚʥʝʥʠʡ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʚ MathCad.  

ʕʪʘʧ 1. ɿʘʜʘʜʠʤ ʬʫʥʢʮʠʶ f(x) ʠ ʚʳʯʠʩʣʠʤ ʝʸ ʧʨʦʠʟʚʦʜʥʫʶ ʚ ʪʦʯʢʝ x0 = 2 

(ʈʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1 ï ɺʳʯʠʩʣʝʥʠʝ )( 0xf  ʠ )( 0xf¡  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ:1)2(3 +--= xy , 

ʘ ʫʨʘʚʥʝʥʠʝ ʥʦʨʤʘʣʠ: 1)2(
3

1
+-= xy . 

ʕʪʘʧ 2. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʠ, ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʧʝʨʝʤʝʥʥʫʶ x ʥʘ ʢʘʢʫʶ-ʣʠʙʦ ʜʨʫʛʫʶ ʧʝʨʝʤʝʥʥʫʶ 

(ʥʘʧʨʠʤʝʨ, z). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʝʨʝʤʝʥʥʦʡ x ʧʨʠʩʚʦʝʥʦ ʢʦʥʢʨʝʪʥʦʝ 

ʟʥʘʯʝʥʠʝ (ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ x = 2), ʧʦʵʪʦʤʫ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ 

ʙʫʜʝʪ ʚʳʚʦʜʠʪʴʩʷ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʚ ʵʪʦʡ ʪʦʯʢʝ, ʘ ʥʝ ʛʨʘʬʠʢ. ʅʘ ʨʠʩ. 2 

ʧʦʢʘʟʘʥʦ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ f(x), ʝʩʣʠ ʧʝʨʝʤʝʥʥʘʷ x ʥʝ ʙʫʜʝʪ 

ʧʝʨʝʦʧʨʝʜʝʣʝʥʘ. 

 
ʈʠʩʫʥʦʢ 2 ï ɺʠʜ ʬʫʥʢʮʠʠ f(x) 

 

ʇʝʨʝʦʧʨʝʜʝʣʠʤ ʫʨʘʚʥʝʥʠʷ ʬʫʥʢʮʠʠ, ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ ʯʝʨʝʟ 

ʧʝʨʝʤʝʥʥʫʶ z (ʈʠʩ. 3). 

 
ʈʠʩʫʥʦʢ 3 ï ʋʨʘʚʥʝʥʠʷ ʬʫʥʢʮʠʠ, ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ 
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ʕʪʘʧ 3. ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʠ, ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ (ʈʠʩ. 4). 

 
ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʠ, ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ 

 

ʕʪʘʧ 4. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʦʨʤʘʣʠ ʱʝʣʢʥʝʤ ʧʦ ʛʨʘʬʠʢʫ 

ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʝʨʝʤ ʢʦʤʘʥʜʫ ʌʦʨʤʘʪ, ʩʥʠʤʝʤ 

ʬʣʘʞʢʠ ɸʚʪʦʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʜʣʷ ʦʩʝʡ X ʠ Y, ʘʢʪʠʚʠʟʠʨʫʝʤ ʬʣʘʞʦʢ ɺ 

ʦʜʠʥʘʢʦʚʦʤ ʤʘʩʰʪʘʙʝ. ʊʘʢʞʝ ʫʩʪʘʥʦʚʠʤ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʆʪʦʙʨʘʞʝʥʠʝ ʦʩʝʡ ʚ 

ʧʦʣʦʞʝʥʠʝ ʇʦ ʮʝʥʪʨʫ ï ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 5. 

 
ʈʠʩʫʥʦʢ 5 ï ʌʦʨʤʘʪʠʨʦʚʘʥʥʳʝ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʠ, ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ 

 

ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʨʘʙʦʯʝʤ ʣʠʩʪʝ MathCad ʛʨʘʬʠʢʠ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ 

ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ.  
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ɺʓʉʆʂʆɺʆʃʔʊʅʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗ 

TO THE QUESTION OF CREATION OF MODERN MEANS  

OF DIAGNOSTICS OF HIGH -VOLTAGE EQUIPMENT  
 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʩʨʝʜʩʪʚ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʚʝʱʝʩʪʚ-ʤʘʨʢʝʨʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʠʟʦʣʷʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ 

ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ 

ʜʣʷ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʪʨʝʭ ʤʘʨʢʝʨʦʚ. 

Abstract: the article deals with the creation of diagnostic tools for high-

voltage equipment based on marker substances that allow monitoring the state of 

insulation of transformer equipment. The issues of efficiency of application of fuzzy 

logic algorithms are considered. An example of using fuzzy logic models to assess 

the technical condition of equipment based on three markers is given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʦʢʦʚʦʣʴʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʢʦʥʪʨʦʣʷ, ʘʣʛʦʨʠʪʤʳ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. 

Keywords: high-voltage equipment, diagnostic and control systems, fuzzy 

logic algorithms. 
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ʉʦʛʣʘʩʥʦ ʇʦʣʦʞʝʥʠʶ çʆ ʝʜʠʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʚ ʵʣʝʢʪʨʦʩʝʪʝʚʦʤ 

ʢʦʤʧʣʝʢʩʝè [1] ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ: 

- ʚʥʝʜʨʝʥʠʝ ʥʝʨʘʟʨʫʰʘʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ; 

- ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʧʨʦʚʝʜʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʜ ʨʘʙʦʯʠʤ ʥʘʧʨʷʞʝʥʠʝʤ; 

- ʚʥʝʜʨʝʥʠʝ ʝʜʠʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʠʩʫʱʠʭ ʨʘʟʣʠʯʥʳʤ ʩʧʦʩʦʙʘʤ ʠʭ ʨʝʘʣʠʟʘʮʠʠ, 

ʘ ʠʤʝʥʥʦ: 

1. ɺʥʝʜʨʝʥʠʝ ʥʝʨʘʟʨʫʰʘʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʙʣʘʩʪʠ ʘʢʫʩʪʠʯʝʩʢʦʛʦ, 

ʪʝʧʣʦʚʠʟʠʦʥʥʦʛʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʧʦʩʦʙʦʚ ʢʦʥʪʨʦʣʷ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʦʧʨʦʩʘʤ ʘʥʘʣʠʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʚʝʜʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʦʣʫʯʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʨʠʙʦʨʦʚ. 

3. ɼʠʘʛʥʦʩʪʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜ ʨʘʙʦʯʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʜʭʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ. 

ʅʘʧʨʠʤʝʨ, ʛʘʟʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ, ʦʧʪʠʢʦ-ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, 

ʢʦʥʪʨʦʣʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ. 

4. ɺʥʝʜʨʝʥʠʝ ʝʜʠʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʦʨʛʘʥʠʟʘʮʠʶ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʩʠʩʪʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʤʝʥʷʪʴ ʠʜʝʦʣʦʛʠʶ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʨʘʟʚʠʪʠʷ ʠ ʦʩʚʦʝʥʠʷ ʩʠʩʪʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʜʝʬʝʢʪʦʚ ʠʟʦʣʷʮʠʠ, ʦʪʦʙʨʘʞʘʪʴ ʝʸ 

ʩʦʩʪʦʷʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʚʠʜʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʜʠʘʛʨʘʤʤ ʠ 

ʛʨʘʬʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʠ ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʛʥʦʟ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʦʙʣʘʩʪʠ ʜʠʘʛʥʦʩ-

ʪʠʢʠ ʤʘʩʣʦʥʘʧʦʣʥʝʥʥʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʠʟʦʣʷʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ʉʧʝʢʪʨ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ, 

ʦʩʪʘʚʘʷʩʴ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ, ʩʦʟʜʘʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʝʪʦʜʳ ʚ 

ʤʝʪʦʜʝ [2-4]. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʥʘ ʙʘʟʝ ʤʦʜʝʣʠ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʤʘʨʢʝʨʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʘʟʦʚ, 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ ʤʘʩʣʝ (ʍɸʈɻ). ʇʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʦʚ, ʠʭ ʦʪʥʦʰʝʥʠʷ ʠ 

ʩʢʦʨʦʩʪʠ ʥʘʨʘʩʪʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʚʠʜ ʜʝʬʝʢʪʘ (ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʡ ʠʣʠ ʪʝʨʤʠʯʝʩʢʠʡ). ʆʜʥʘʢʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʢʦʤʧʣʝʢʩ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʥʦʛʠʭ ʚʝʱʝʩʪʚ ʢʨʘʡʥʝ ʦʪʥʦʩʠʪʝʣʴʥʘ ʠ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʦʜʥʦʟʥʘʯʥʳʡ ʚʳʚʦʜ ʦ ʩʦʩʪʦʷʥʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚʳʙʨʘʥʳ: 

ʘʮʝʪʠʣʝʥ ï ʥʘʣʠʯʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʨʘʟʨʷʜʦʚ; ʵʪʠʣʝʥ ï ʥʘʛʨʝʚ ʤʘʩʣʘ ʠ ʙʫʤʘʞʥʦ-

ʤʘʩʣʷʥʦʡ ʠʟʦʣʷʮʠʠ; ʬʫʨʘʥʦʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ï ʩʪʘʨʝʥʠʝ ʪʚʝʨʜʦʡ ʠʟʦʣʷʮʠʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʚʳʙʨʘʥ ʢʨʠʪʝʨʠʡ ʛʨʘʥʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ (ʘʮʝʪʠʣʝʥ ï 0,001% ʦʙʲʝʤʘ; ʵʪʠʣʝʥ ï 0,01% ʦʙʲʝʤʘ; ʬʫʨʘʥʦʚʳʝ 

ʧʨʦʠʟʚʦʜʥʳʝ ï 0,0015% ʤʘʩʩʳ ʪʚʝʨʜʦʡ ʠʟʦʣʷʮʠʠ). 

ʅʝʯʝʪʢʠʤ ʚʳʚʦʜʦʤ ʙʫʜʝʪ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʥʘʧʨʷʞʝʥʠʝʤ 110 ï 500 ʢɺ: ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ; ʚʥʠʤʘʥʠʝ ʜʝʞʫʨʥʳʡ; 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɼʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʙʫʜʫʪ ʦʧʨʝʜʝ-

ʣʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʬʠʢʩʘʮʠʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʨʝʭ ʚʝʱʝʩʪʚ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʦʛʠʯʝʩʢʦʡ ʀ). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʟʘʜʘʜʠʤʩʷ ʜʚʫʤʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚ (ʘʮʝʪʠʣʝʥ, ʵʪʠʣʝʥ, ʬʫʨʘʥʦʚʳʝ 

ʧʨʦʠʟʚʦʜʥʳʝ) ʩ ʪʝʨʤʘʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ï ʥʠʟʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʩʨʝʜʥʷʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ, ʛʨʘʥʠʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʪʝʨʤʘʤʠ 

ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ; ʚʥʠʤʘʥʠʝ ʜʝʞʫʨʥʳʡ; ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʅʘ ʵʪʘʧʝ ʬʘʟʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʪʦʯʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʜʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʢ ʝʸ ʥʝʯʸʪʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʥʘ 

ʦʩʥʦʚʝ ʪʨʝʭ ʩʪʝʧʝʥʝʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʮʝʪʠʣʝʥʘ ʜʣʷ ʢʘʞʜʦʡ 

ʩʪʝʧʝʥʠ ʚ ʧʨʦʤʝʞʫʪʢʘʭ 0,001/3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʥʠʟʢʘʷ, ʩʨʝʜʥʷʷ, ʛʨʘʥʠʯʥʘʷ. 
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ʈʠʩʫʥʦʢ 2 ï ʕʪʘʧ ʬʘʟʠʬʠʢʘʮʠʠ ʜʣʷ ʘʮʝʪʠʣʝʥʘ 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʚʠʣʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ, ʢʦʪʦʨʳʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʩʪʘʚʷʪ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʕʪʘʧ 

ʜʝʬʘʟʠʬʠʢʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʧʦʣʫʯʝʥʥʦʡ ʥʝʯʝʪʢʦʡ ʠʥʩʪʨʫʢʮʠʠ ʢ 

ʯʠʩʣʦʚʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ɼʣʷ ʧʨʦʩʪʦʪʳ ʜʝʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʡ ʥʘ ʪʨʠ ʨʘʚʥʳʭ ʧʨʦʤʝʞʫʪʢʘ ʧʨʠʥʷʪʘ 90-ʙʘʣʣʴʥʘʷ ʰʢʘʣʘ: 0-15-30 ï 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ; 30-45-60 ï ʚʥʠʤʘʥʠʝ, ʜʝʞʫʨʥʳʡ; 60 ʠ ʙʦʣʝʝ ï ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʏʠʩʣʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʚʘʪʴ ʧʝʨʝʭʦʜʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʪ.ʝ. ʩʦʩʪʦʷʥʠʷ ʥʘʤʝʨʝʥʥʦ ʠʣʠ 

ʩʣʫʯʘʡʥʦ ʫʧʫʱʝʥʥʳʝ ʧʨʠ ʟʘʜʘʥʠʠ ʧʨʘʚʠʣ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʚ 

MATLAB  fuzzy logic toolbox ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 1-3. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʕʪʘʧ ʜʝʬʘʟʠʬʠʢʘʮʠʠ 

 

ʅʘ ʨʠʩʫʥʢʘʭ 4 ï 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ɿʘʢʣʶʯʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʝ ʢʨʘʡʥʝʛʦ 

ʧʨʘʚʦʛʦ ʩʪʦʣʙʮʘ. ɺ ʵʪʦʤ ʞʝ ʩʪʦʣʙʮʝ ʩʚʝʨʭʫ ʦʪʦʙʨʘʞʘʝʪʩʷ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʫʭʫʜʰʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʢʠ (1).  

ʉʦʩʪʦʷʥʠʝ ʠʟʦʣʷʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

 

ʉʪʦʠʪ ʧʦʷʩʥʠʪʴ, ʯʪʦ ʧʨʘʚʠʣʘ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʧʝʨʝʙʦʨʘ 

ʚʦʟʤʦʞʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʥʝʯʝʪʢʠʭ ʧʦʥʷʪʠʷʭ (ʥʠʟʢʘʷ, ʩʨʝʜʥʷʷ, ʛʨʘʥʠʯʥʘʷ). 

ʅʘʧʨʠʤʝʨ, ʪʨʦʡʢʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʠʟʢʘʷ-ʥʠʟʢʘʷ-ʥʠʟʢʘʷ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʝʛʦ ʠʟʦʣʷʮʠʠ) ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ; ʪʨʦʡʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʠʟʢʘʷ-ʛʨʘʥʠʯʥʘʷ-ʛʨʘʥʠʯʥʘʷ ï ʦʪʢʣʶʯʠʪʴ ʠ ʪ.ʜ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʠ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʝʸ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʠʯʸʤ ʢʦʣʠʯʝʩʪʚʦ ʠ ʥʘʙʦʨ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʨʢʝʨʦʚ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴʩʷ ʩ ʫʯʸʪʦʤ ʦʧʳʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 
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ʈʠʩʫʥʦʢ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʢʠ (2).  

ʉʦʩʪʦʷʥʠʝ ʠʟʦʣʷʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʶʯʝʥʠʝ 
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ʵʣʝʢʪʨʦʩʝʪʝʚʦʤ ʢʦʤʧʣʝʢʩʝè, ʋʪʚʝʨʞʜʝʥʦ ʉʦʚʝʪʦʤ ʜʠʨʝʢʪʦʨʦʚ ʇɸʆ çʈʦʩʩʝʪʠè 
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