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ʧʦʩʚʷʱʝʥʥʦʡ 70-ʣʝʪʥʝʤʫ ʶʙʠʣʝʶ çɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘè  
 

ˉ1(17) 2024 

 
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ*ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ*ʪʨʘʥʩʧʦʨʪ*ʵʢʦʣʦʛʠʷ*ʪʝʭʥʦʣʦʛʠʠ ʠ 
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ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ*ʧʨʘʚʦ*ʧʦʣʠʪʦʣʦʛʠʷ*ʶʨʠʩʧʨʫʜʝʥʮʠʷ 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

2  

 

ʋɼʂ 378.1 
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ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʢʫʣʴʪʫʨʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʝ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʜʘʥʠʝ  

ɺʳʭʦʜʠʪ 2 ʨʘʟʘ ʚ ʛʦʜ. ʀʟʜʘʝʪʩʷ ʩ 2016 ʛ. 

ʀʟʜʘʥʠʝ ʚʢʣʶʯʝʥʦ ʚ ʩʠʩʪʝʤʫ ʈʦʩʩʠʡʩʢʦʛʦ ʠʥʜʝʢʩʘ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ (ʈʀʅʎ) 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ:  

ʂʫʨʙʘʪʦʚ ɺ.ʃ. ï ɿʘʩʣʫʞʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴ ʈʌ, ʩʦʚʝʪʥʠʢ 

ʈɸɸʉʅ, ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʢʘʥʜʠʜʘʪ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʝʨʚʳʡ ʟʘʤʝʩʪʠʪʝʣʴ 

ʜʠʨʝʢʪʦʨʘ ʉʂʌ ɹɻʊʋ ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ;  
 

ʈʠʤʰʠʥ ɺ.ʀ. ï ɿʘʩʣʫʞʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴ ʈʌ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸɸʉʅ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʀʥʩʪʠʪʫʪʘ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʄʠʥʩʪʨʦʷ (ʅʀʀʉʌ ʈɸɸʉʅ, ʄʦʩʢʚʘ;  

ʂʦʥʩʪʘʥʪʠʥʦʚ ʀ.ʉ. ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ɹʝʣʛʦʨʦʜʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ; 

ʋʚʘʨʦʚ ɺ.ɸ. ï ʜʠʨʝʢʪʦʨ ʀʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ɹɻʊʋ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ;  

ɽʨʝʤʝʝʚ ɺ.ʉ. ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʥʠ 

ʧʨʦʬʝʩʩʦʨʘ ɺ. ʄ. ʅʘʡʜʳʰʘè ʄʝʣʠʪʦʧʦʣʴʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʇʝʯʝʥʳʡ ɹ.ɻ. ï ʠʥʞʝʥʝʨ-ʩʪʨʦʠʪʝʣʴ, ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ;  

ɻʦʥʯʘʨʦʚ ɺ.ʀ. ï ʇʝʨʚʳʡ ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ 

ɼʫʤʳ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʩʝʜʴʤʦʛʦ ʩʦʟʳʚʘ, 

ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ;  

ɼʘʡʨʦʥʘʩ ʄ.ɺ. ï ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ 

ʤʝʪʨʦʣʦʛʠʠ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ; 

ʏʝʨʢʘʩʦʚʘ ʀ.ɺ. ï ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʧʝʜʘʛʦʛʠʢʠ ʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ; 

ʐʝʚʮʦʚʘ ʆ.ʅ. ï ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʉʂʌ 

ɹɻʊʋ ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ, ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ;  

ʐʫʤʠʣʦʚʘ ɽ.ʖ. ï ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ; 

ʈʫʙʘʥʦʚʘ ɸ.ʉ. ï ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʈʫʩʩʢʠʡ 

ʷʟʳʢ ʠ ʣʠʪʝʨʘʪʫʨʘè, ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʅʘʫʢʘ. University Science. çʅɸʋʂɸ, ʊɽʍʅʆʃʆɻʀʀ ʀ 

ʆɹʈɸɿʆɺɸʅʀɽ: ʊʈɸɼʀʎʀʀ ʀ ʀʅʅʆɺɸʎʀʀè // ɾʫʨʥʘʣ ʧʦ ʤʘʪʝʨʠʘʣʘʤ XXIX  

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ: ʉʂʌ ɹɻʊʋ ʠʤ. 

ɺ. ɻ. ʐʫʭʦʚʘ, - ˉ1(17) 2024. ï302 ʩ. 

 
ɾʫʨʥʘʣ ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʅʘʫʢʘ ʩʦʜʝʨʞʠʪ ʤʘʪʝʨʠʘʣʳ ʜʦʢʣʘʜʦʚ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅɸʋʂɸ, ʊɽʍʅʆʃʆɻʀʀ ʀ ʆɹʈɸɿʆɺɸʅʀɽ: 

ʊʈɸɼʀʎʀʀ ʀ ʀʅʅʆɺɸʎʀʀè ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ *ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ *ʪʨʘʥʩʧʦʨʪ *ʵʢʦʣʦʛʠʷ 

*ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ *ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ *ʧʝʜʘʛʦʛʠʢʘ ʠ ʧʩʠʭʦʣʦʛʠʷ *ʠʥʥʦʚʘʮʠʠ *ʫʧʨʘʚʣʝʥʠʝ 

*ʵʢʦʥʦʤʠʢʘ ʠ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ *ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ *ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

*ʤʠʨʦʚʦʟʟʨʝʥʠʝ * ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ *ʧʨʘʚʦ* ʧʦʣʠʪʦʣʦʛʠʷ *ʶʨʠʩʧʨʫʜʝʥʮʠʷ 26 ʘʧʨʝʣʷ 2024 ʛ., ʧʦʩʚʷʱʝʥʥʘʷ 

ʶʙʠʣʝʶ ɹɻʊʋ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ. 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʋʅ ˉ1 (17) 2024 ʛ. ʤʘʪʝʨʠʘʣʳ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʨʦʙʣʝʤ: ʤʝʪʦʜʦʣʦʛʠʠ; 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ; ʧʨʦʙʣʝʤʳ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʣʦʛʠʠ; ʧʨʦʙʣʝʤʳ ʧʝʜʘʛʦʛʠʢʠ, 

ʧʩʠʭʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ; ʧʨʦʙʣʝʤʳ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʠ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʧʨʘʚʘ, ʧʦʣʠʪʦʣʦʛʠʠ ʠ ʶʨʠʩʧʨʫʜʝʥʮʠʠ.  

ʈʝʜʘʢʮʠʷ ʦʩʪʘʚʣʷʝʪ ʟʘ ʘʚʪʦʨʘʤʠ ʧʨʘʚʦ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʣʦʞʝʥʠʝ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʦʟʠʮʠʠ. ʊʦʯʢʘ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʧʦʟʠʮʠʝʡ ʨʝʜʘʢʮʠʠ. ɸʚʪʦʨʳ ʥʝʩʫʪ ʧʦʣʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʊʝʢʩʪ ʩʪʘʪʝʡ ʥʝ ʜʦʣʞʝʥ ʧʨʦʪʠʚʦʨʝʯʠʪʴ 

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʳʤ ʥʦʨʤʘʤ ʤʦʨʘʣʠ ʠ ʵʪʠʢʠ. ʇʨʠ ʧʝʨʝʧʝʯʘʪʢʝ ʩʩʳʣʢʘ 

ʥʘ ʞʫʨʥʘʣ ʦʙʷʟʘʪʝʣʴʥʘ. 

 

ʊʝʢʩʪʳ ʤʘʪʝʨʠʘʣʦʚ ʞʫʨʥʘʣʘ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 
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26.  ʊʠʤʦʰʝʥʢʦ ʊʘʪʴʷʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʂʦʨʥʠʝʥʢʦ ɺʣʘʜʠʤʠʨ ʉʝʨʛʝʝʚʠʯ  

ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ʇʆɺʓʐɽʅʀʗ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ ɿɼɸʅʀʁ 

 

126-129 

 

 

ʈɸɿɼɽʃ II  

ʀʅʅʆɺɸʎʀʀ ɺ ʉʌɽʈɽ ʆʈɻɸʅʀɿɸʎʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ ʋʇʈɸɺʃɽʅʀʗ, ʕʂʆʅʆʄʀʂʀ ʀ ʄɸʈʂɽʊʀʅɻɸ, 

ɸʅɸʃʀɿɸ ʀ ɹʋʍɻɸʃʊɽʈʉʂʆɻʆ ʋʏɽʊɸ, ʅɸʃʆɻʆɺʆʁ ʉʀʉʊɽʄʓ ʀ ʅɸʃʆɻʆʆɹʃʆɾɽʅʀʗ 

 

27.  ɺʦʣʢʦʚʘ ʉʚʝʪʣʘʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ɻʝʚʦʨʛʷʥ ɸʚʨʘʘʤ  

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʇʈʆɼɸɾ ɺ ʄɸʈʂɽʊʀʅɻɽ 

 

130-133 

 

28.  ʀʣʴʷʰʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ɼʝʤʯʝʥʢʦ ʀʚʘʥ ɺʣʘʜʠʤʠʨʦʚʠʯ  

ʎʀʌʈʆɺɸʗ ɺɿɸʀʄʆʉɺʗɿʔ ɸʅɸʃʀɿɸ ʀ ʋʏɽʊʅʆ-ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʇʈɽɼʇʈʀʗʊʀʗ 

 

134-137 

29.  ʐʝʚʮʦʚʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ 

ʅʘʫʤʝʥʢʦ ʉʚʝʪʣʘʥʘ ʄʠʭʘʡʣʦʚʥʘ  

ʂʆʄʇʃɽʂʉʅʓʁ ʕʂʆʅʆʄʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊɸʈʀʁ ʄɽʍɸʅʀɿʄɸ 

ʋʇʈɸɺʃɽʅʀʗ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʕʌʌɽʂʊʀɺʅʆʉʊʔʖ ʆʈɻɸʅʀɿɸʎʀʀ 

 

138-144 

30.  ʐʝʚʯʫʢ ɽʣʝʥʘ ʖʨʴʝʚʥʘ 

ɻʦʨʙʘʯʝʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ  

ʀʉʉʃɽɼʆɺɸʅʀɽ ʂʆʅʂʋʈɽʅʊʅʓʍ ʇʆɿʀʎʀʁ ʇʈɽɼʇʈʀʗʊʀʗ C ʇʆʄʆʑʔʖ ʄɽʊʆɼʆɺ SWOT-, 

PEST-, SPACE- 

 

145-151 

31.  ʐʠʭʘʣʠʝʚʘ ɼʞʘʥʥʝʪ ʉʝʨʛʦʝʚʥʘ 

ɹʝʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ɺʠʢʪʦʨʦʚʥʘ  

ɿɸʈʋɹɽɾʅʓʁ ʆʇʓʊ ʈɸɿɺʀʊʀʗ ʉʆʎʀɸʃʔʅʆɻʆ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ 

 

152-155 

32.  ʐʠʭʘʣʠʝʚʘ ɼʞʘʥʥʝʪ ʉʝʨʛʦʝʚʥʘ 

ʆʣʠʥʘ ʕʚʝʣʠʥʘ ʀʛʦʨʝʚʥʘ 

ɻʨʠʛʦʨʝʥʢʦ ʃʘʨʠʩʘ ɹʦʨʠʩʦʚʥʘ  

ʆʈɻɸʅʀɿɸʎʀʗ ʇʈɽɼʆʉʊɸɺʃɽʅʀʗ ɼʆʇʆʃʅʀʊɽʃʔʅʓʍ ʋʉʃʋɻ ɺ ɻʆʉʊʀʅʀʎɽ 

 

156-161 

 

 

ʈɸɿɼɽʃ III   

ɺʆʇʈʆʉʓ ʉʆɺʈɽʄɽʅʅʆʁ ʄɸʊɽʄɸʊʀʂʀ, ʌʀɿʀʂʀ, ʍʀʄʀʀ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʀ 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

33.  ɼʦʥʝʚ ɼʤʠʪʨʠʡ ɼʤʠʪʨʠʝʚʠʯ 

ʊʝʤʠʨʯʝʚ ʂʦʥʩʪʘʥʪʠʥ ɼʤʠʪʨʠʝʚʠʯ  

ʄɽʊʆɼʓ ʃʀʅɽʁʅʆɻʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ ɺ ʉʀʉʊɽʄɽ ʕʂʆʅʆʄʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ 

 

162-164 

34.  ɼʦʥʝʚʘ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ 

ʊʝʤʠʨʯʝʚ ʂʦʥʩʪʘʥʪʠʥ ɼʤʠʪʨʠʝʚʠʯ  

ʇʈʀʄɽʅɽʅʀɽ ʀʅʊɽɻʈɸʃʔʅʓʍ ʀʉʏʀʉʃɽʅʀʁ ʅɸ ʈʆʉʉʀʁʉʂʆʄ ʌʆʅɼʆɺʆʄ ʈʓʅʂɽ 

 

165-167 

35.  ɼʦʥʝʚʘ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ 

ʊʝʤʠʨʯʝʚ ʂʦʥʩʪʘʥʪʠʥ ɼʤʠʪʨʠʝʚʠʯ  

ʇʈʀʄɽʅɽʅʀɽ ʈʗɼʆɺ ʊɽʁʃʆʈɸ ɺ ʕʂʆʅʆʄʀʂɽ ɺ ʋʉʃʆɺʀʗʍ ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʂʈʀɿʀʉɸ 

 

168-170 

36.  ɼʦʥʝʚʘ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ 

ʊʝʤʠʨʯʝʚ ʂʦʥʩʪʘʥʪʠʥ ɼʤʠʪʨʠʝʚʠʯ  

ʇʈʀʄɽʅɽʅʀɽ ɼʀʌʌɽʈɽʅʎʀɸʃʔʅʓʍ ʋʈɸɺʅɽʅʀʁ ɺ ʂʆʅʊɽʂʉʊɽ ʎʀʌʈʆɺʀɿɸʎʀʀ 

ʕʂʆʅʆʄʀʂʀ 

 

171-173 

37.  ɾʜʘʥʦʚʘ ʉʚʝʪʣʘʥʘ ʀʚʘʥʦʚʥʘ, 

ʂʦʥʩʪʘʥʪʠʥʦʚ ʀʛʦʨʴ ʉʝʨʛʝʝʚʠʯ  

ʇʈʀʅʎʀʇʓ ʍʈɸʅɽʅʀʗ ʕʃɽʂʊʈʆʅʅʆʁ ɺʋɿʆɺʉʂʆʁ ɼʆʂʋʄɽʅʊɸʎʀʀ ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ 

ʆʈɻɸʅʀɿɸʎʀʀ 

 

 

174-176 
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38.  ʂʦʥʩʪʘʥʪʠʥʦʚ ʀʛʦʨʴ ʉʝʨʛʝʝʚʠʯ 

ʂʨʶʢʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ  

ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʄʆɼʋʃʗ ɼʃʗ ʆɹʈɸɹʆʊʂʀ ʈɽɿʋʃʔʊɸʊʆɺ ʕʃɽʂʊʈʆʅʅʆɻʆ 

ʊɽʉʊʀʈʆɺɸʅʀʗ ʆɹʋʏɸʖʑʀʍʉʗ 

 

177-181 

39.  ʃʶʙʠʤʦʚʘ ʊʘʪʴʷʥʘ ɺʘʣʝʨʴʝʚʥʘ 

ɽʚʩʝʝʥʢʦ ʀʣʴʷ ʅʠʢʦʣʘʝʚʠʯ  

ʉʋʄʄɸʈʀɿɸʎʀʗ ʊɽʂʉʊɸ: ʇʆɼʍʆɼʓ ʀ ɸʃɻʆʈʀʊʄʓ 

 

182-185 

40.  ʄʘʣʳʭ ʄʠʭʘʠʣ ʉʝʨʛʝʝʚʠʯ  

ʆʊɽʏɽʉʊɺɽʅʅɸʗ BIM-ʉʀʉʊɽʄɸ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

 

186-187 

41.  ʄʦʚʯʘʥ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ 

ʆʇʊʀʂʆ-ʄɽʍɸʅʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʆʇʈɽɼɽʃɽʅʀʗ 

ɻʀɼʈʆʄɽʍɸʅʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ ʏɸʉʊʀʎ ʇʈʀʄɽʉɽʁ  

ɺʆɼʅʓʍ ʈɸʉʊɺʆʈʆɺ   
 

188-193 

42.  ʅʘʟʘʨʦʚʘ ʆʣʴʛʘ ʇʝʪʨʦʚʘ  

ʄɽʊʆɼ ʉɺɽɼɽʅʀʗ ʈɸɺɽʅʉʊɺ ʂ ʊʆɾɼɽʉʊɺɸʄ ʇʈʀ ʀʉʉʃɽɼʆɺɸʅʀʀ ʅɸʉʃɽɼʋɽʄʆɻʆ 

ʇʈʀɿʅɸʂɸ 

 

194-196 

43.  ʅʘʡʜʳʰ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

Cʪʨʦʢʘʥʴ ʆʢʩʘʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ɹʫʢʨʝʝʚ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʆʢʫʣʦʚʘ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʆʆʊʅʆʐɽʅʀʗ ʊɽʄʇɽʈɸʊʋʈ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ ʉʆ ɺʈɽʄɽʅɽʄ 

ɿɸɺɽʈʐɽʅʀʗ ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ʇʆʂʆʗ ʇʃʆɼʆɺʓʍ ɼɽʈɽɺʔɽɺ 

 

197-201 

44.  ʇʝʪʨʝʥʢʦ ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ɽʚʩʝʝʥʢʦ ʀʣʴʷ ʅʠʢʦʣʘʝʚʠʯ  

ʇʈʀʄɽʅɽʅʀɽ ʊɽʆʈʀʀ ɻʈɸʌʆɺ ɺ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ʅɽʁʈʆʅʅʓʍ ʉɽʊʗʍ 

 

202-205 

 

 

ʈɸɿɼɽʃ IV   

ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʇɽɼɸɻʆɻʀʂʀ, ʀʉʊʆʈʀʀ, ʌʀʃʆʉʆʌʀʀ ʀ ʉʆʎʀʆʃʆɻʀʀ. 

ʃʀʅɻɺʀʉʊʀʂɸ. ʌʀʃʆʃʆɻʀʗ 

 

45.  ɺʦʭʤʠʥʘ ʊʘʪʴʷʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ʂʦʥʜʨʘʢʦʚʘ ʉʚʝʪʣʘʥʘ ʆʣʝʛʦʚʥʘ  

ɺʆɿʄʆɾʅʆʉʊʀ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ʇʈʀ ʇɽʈɽɺʆɼɽ ʍʋɼʆɾɽʉʊɺɽʅʅʆɻʆ 

ʊɽʂʉʊɸ 

 

206-209 

46.  ɻʥʳʧ ʆʢʩʘʥʘ ʗʨʦʩʣʘʚʦʚʥʘ  

ʇʈʆʎɽʉʉ ʉɸʄʆʆɹʈɸɿʆɺɸʅʀʗ ʋʏɸʑʀʄʀʉʗ ʉʇʆ 

 

210-211 

47.  ɻʦʚʝʥʢʦ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʄʘʛʦʤʝʜʛʘʜʞʠʝʚ ʈʫʩʣʘʥ ʄʘʛʦʤʝʜʛʘʜʞʠʝʚʠʯ  

ʄɽʊʆɼʓ ɸʂʊʀɺʅʆɻʆ ʆɹʋʏɽʅʀʗ ʅɸ ʋʈʆʂɸʍ ʆɹʑɽʉʊɺʆɿʅɸʅʀʗ, ʂɸʂ ʉʈɽɼʉʊɺʆ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʉʆʎʀɸʃʔʅʆʁ ʂʆʄʇɽʊɽʅʊʅʆʉʊʀ ʋʏɸʑʀʍʉʗ 

 

212-214 

48.  ɻʦʚʝʥʢʦ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʉʦʙʦʣʝʚʘ ʗʥʘ ʀʚʘʥʦʚʥʘ 

ʇʘʚʣʝʥʢʦ ɼʝʥʠʠʣ ʉʝʨʛʝʝʚʠʯ  

ɸʂʊʀɺʀɿɸʎʀʗ ʋʏɽɹʅʆ-ʇʆɿʅɸɺɸʊɽʃʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ ɺ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʂʃɸʉʉʅʆɻʆ ʈʋʂʆɺʆɼʀʊɽʃʗ 

 

215-217 

49.  ɻʦʚʝʥʢʦ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʊʠʰʢʠʥʘ ɽʢʘʪʝʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ɿʝʤʣʷʥʘʷ ʆʣʴʛʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  

ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ ɺ ʊɽʍʅʆʃʆɻʀʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʄʆʊʀɺɸʎʀʀ 

ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ 

 

218-220 

50.  ɻʦʚʝʥʢʦ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʐʠʨʦʢʘʷ ʊʘʪʴʷʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  

ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆɽʂʊʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ʋʏɸʑʀʍʉʗ ɺ 

ʋʉʃʆɺʀʗʍ ʈɽɸʃʀɿɸʎʀʀ ʋʈʆʂʆɺ ʆɹʑɽʉʊɺʆɿʅɸʅʀʗ 

 

221-223 
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51.  ɻʦʣʦʚʠʥʩʢʘʷ ʖʣʠʷ ʆʣʝʛʦʚʥʘ 

ʂʆʄʄʋʅʀʂɸʊʀɺʅɸʗ ʄɽʊʆɼʀʂɸ ʇʈɽʇʆɼɸɺɸʅʀʗ ʅɸ ʋʈʆʂɸʍ ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂɸ 

 

224-226 

52.  ɼʦʥʝʚ ɼʤʠʪʨʠʡ ɼʤʠʪʨʠʝʚʠʯ 

ʊʝʤʠʨʯʝʚ ʂʦʥʩʪʘʥʪʠʥ ɼʤʠʪʨʠʝʚʠʯ   

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʂʆʄʇɽʊɽʅʊʅʆʉʊʔ ʉʊʋɼɽʅʊʆɺ ʉʊɸɺʈʆʇʆʃʔʉʂʆɻʆ ʂʈɸʗ 

 

227-229 

53.  ʂʦʥʜʨʘʢʦʚʘ ʉʚʝʪʣʘʥʘ ʆʣʝʛʦʚʥʘ  
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚʦʛʦ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ ʩ 

ʰʘʨʥʠʨʥʦ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʤʦʣʦʪʢʘʤʠ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʜʠʥʘʤʠʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʦʪʢʘ,ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʤʦʣʦʪʢʘ ʠ ʣʠʥʝʡʥʳʡ ʨʘʟʤʝʨ ʨʘʜʠʫʩʘ ʧʦʜʚʝʩʘʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʤʝʥʴʰʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ 

ʠʟʤʝʣʴʯʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʪʢʦʚʳʡ ʨʦʪʦʨ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʤʦʣʦʪʢʘ, ʠʟʤʝʣʴʯʝʥʠʝ ʟʝʨʥʘ, ʨʘʜʠʫʩ 

ʧʦʜʚʝʩʘ. 

 

ABSTRACT 

 

The article discusses the theoretical background for studying the operation of a hammer rotor of a crusher with 

hinged hammers in order to increase the efficiency of grinding grain products. Based on the dynamics of the relative 

movement of the hammer, it can be assumed that the design parameters of the hammer and the linear size of the 

suspension radius can help reduce energy costs for grinding and improve the quality of the final product. 

Keywords: hammer rotor, relative movement of the hammer, grain grinding, suspension radius. 

 

ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ [1] ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʫʜʘʨʘ 10
-5
 ʩ, ʩʠʣʘ ʫʜʘʨʘ ʩʦʩʪʘʚʣʷʝʪ 

200 ʅ, ʨʝʘʢʮʠʷ ʦʩʠ ʤʦʣʦʪʢʘ ʜʨʦʙʠʣʢʠ ʄɼ-300 ʥʘ 

ʫʜʘʨ ʢʘʞʜʦʡ ʟʝʨʥʦʚʢʠ ʨʘʚʥʘ 50 ʅ. ʇʨʠ ʠʟʤʝʣʴʯʝʥʠʠ 

ʢʘʞʜʦʛʦ ʢʠʣʦʛʨʘʤʤʘ ʟʝʨʥʘ ʵʪʠ ʩʠʣʳ ʙʫʜʫʪ 

ʜʝʡʩʪʚʦʚʘʪʴ 30000 ʨʘʟ. ʇʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

160 ʢʛ/ʯ ʪʘʢʠʝ ʫʜʘʨʳ ʙʫʜʫʪ ʧʦʚʪʦʨʷʪʴʩʷ ʧʨʠʤʝʨʥʦ 5 

ʤʣʥ. ʨʘʟ ʚ ʯʘʩ [7]. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 
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10  

 

ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʨʦʙʠʣʢʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʛʨʫʟʠʪʴ 

ʤʦʣʦʪʢʦʚʳʡ ʙʘʨʘʙʘʥ ʦʪ ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʦʢ. ɼʣʷ 

ʵʪʦʛʦ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʫʜʘʨʥʳʭ ʩʠʣ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤ ʜʚʠʞʝʥʠʝ ʤʦʣʦʪʢʘ ʢʘʢ 

ʩʣʦʞʥʦʝ ʜʚʠʞʝʥʠʝ ʚʨʘʱʝʥʠʷ ʚʤʝʩʪʝ ʩ ʙʘʨʘʙʘʥʦʤ ʠ 

ʧʦʚʦʨʦʪ ʚʦʢʨʫʛ ʧʘʣʴʮʘ (ʦʩʠ ʤʦʣʦʪʢʘ), ʧʨʝʥʝʙʨʝʛʘʝʤ 

ʜʝʡʩʪʚʠʝʤ ʟʘ ʚʨʝʤʷ ʫʜʘʨʘ ʢʦʥʝʯʥʳʭ ʩʠʣ 

(ʧʝʨʝʥʦʩʥʦʡ ʠ ʢʘʨʠʦʣʠʩʦʚʦʡ ʩʠʣʘʤʠ ʠʥʝʨʮʠʠ, 

ʩʠʣʘʤʠ ʪʨʝʥʠʷ, ʩʠʣʘʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚʦ-

ʚʦʟʜʫʰʥʦʛʦ ʩʣʦʷ) [2]. 

ʋʜʘʨʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʜʰʠʧʥʠʢʠ ʚʘʣʘ 

ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʳ. ʋʩʪʨʘʥʝʥʠʝ ʠʭ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʨʘʩʯʝʪʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʤʦʣʦʪʢʦʚʳʭ ʙʘʨʘʙʘʥʦʚ ʫʩʣʦʚʠʷ ʥʝ ʧʝʨʝʜʘʯʠ 

ʫʜʘʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʥʘ ʦʩʴ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʤʦʣʦʪʢʦʚʳʭ ʜʨʦʙʠʣʦʢ [2]. 

ʂʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʤʦʣʦʪʢʦʚ ʩ 

ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʘʤʧʣʠʪʫʜʘʤʠ ʧʨʠ 

ʣʶʙʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ ʦʧʨʝʜʝʣʷʶʪ ʢʘʢ 

ʥʝʫʩʪʦʡʯʠʚʦʝ ʠʣʠ ʫʩʪʦʡʯʠʚʦʝ [3]. ɺ ʦʪʣʠʯʠʠ ʦʪ 

ʦʙʳʯʥʦʛʦ ʷʚʣʝʥʠʷ ʨʝʟʦʥʘʥʩʘ ʨʦʪʦʨʦʚ, 

ʥʘʩʪʫʧʘʶʱʝʛʦ ʪʦʣʴʢʦ ʧʨʠ ʠʭ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʢʦʨʦʩʪʷʭ ʚʨʘʱʝʥʠʷ, ʨʘʚʥʳʭ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʝ, 

ʥʝʫʩʪʦʡʯʠʚʦʝ ʜʚʠʞʝʥʠʝ ʤʦʣʦʪʢʦʚ ʤʦʞʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʠ ʣʶʙʳʭ ʩʢʦʨʦʩʪʷʭ ʚʨʘʱʝʥʠʷ 

ʙʘʨʘʙʘʥʘ. ɸʥʘʣʠʟʠʨʫʷ ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ ʤʦʣʦʪʢʘ ʧʦ ʝʛʦ ʦʩʠ 

ʧʦʜʚʝʩʘ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʤʦʣʦʪʦʢ ʪʝʨʷʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʧʘʣʴʮʘ 

ʤʦʣʦʪʢʘ ʜʦ ʝʛʦ ʪʦʨʮʘ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ 

ʦʩʷʤʠ ʚʘʣʘ ʙʘʨʘʙʘʥʘ ʠ ʧʘʣʴʮʘ, ʪ.ʝ. 

 

ro= lʧʨ,   (1) 

 

ʛʜʝ ro ï ʨʘʜʠʫʩ ʧʦʜʚʝʩʘ ʤʦʣʦʪʢʘ; 

lʧʨï ʧʨʠʚʝʜʝʥʥʘʷ ʜʣʠʥʘ ʤʦʣʦʪʢʘ. 

ʇʨʠ ʫʩʪʦʡʯʠʚʳʭ ʢʦʣʝʙʘʥʠʷʭ ʤʦʣʦʪʦʢ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʨʘʜʠʘʣʴʥʦ ʨʘʚʥʦʚʝʩʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʜʦ ʧʝʨʚʦʛʦ ʫʜʘʨʘ [5]. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʫʜʘʨʘ ʦʥ 

ʦʪʢʣʦʥʷʝʪʩʷ ʥʘ ʥʝʙʦʣʴʰʦʡ ʫʛʦʣ (ʥʘʧʨʠʤʝʨ, ʫ 

ʤʝʣʴʥʠʮ ʄɼï300 ʥʘ 3Ü) ʠ ʚ ʵʪʦʤ ʧʦʣʦʞʝʥʠʠ 

ʦʩʪʘʝʪʩʷ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʫʜʘʨʘ. ʇʦʩʣʝ ʩʣʝʜʫʶʱʝʡ 

ʩʝʨʠʠ ʫʜʘʨʦʚ ʦʪʢʣʦʥʝʥʠʝ ʜʦʩʪʠʛʘʝʪ ʥʝʢʦʪʦʨʦʛʦ 

ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʢʦʣʦ 4Á, ʧʦʩʣʝ ʯʝʛʦ ʦʪ 

ʥʦʚʦʛʦ ʫʜʘʨʘ ʤʦʣʦʪʦʢ ʦʪʢʣʦʥʷʝʪʩʷ ʥʘ 1,5Á ʚʧʨʘʚʦ, 

ʟʘʪʝʤ ʧʦʡʜʝʪ ʥʘʟʘʜ ʥʘʣʝʚʦ, ʧʨʦʡʜʝʪ ʨʘʚʥʦʚʝʩʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʥʝʛʦ ʚʣʝʚʦ (ʪ.ʝ. ʧʦ ʭʦʜʫ 

ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ ï ʥʘ 3Á). ɿʘʪʝʤ ʚʝʩʴ ʮʠʢʣ 

ʜʚʠʞʝʥʠʷ ʙʫʜʝʪ ʧʦʚʪʦʨʷʪʴʩʷ [6]. 

ʇʝʨʝʜ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ 

ʚʳʙʦʨʘ ʟʥʘʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʨʘʟʤʝʨʘ 

ʨʘʜʠʫʩʘ ʧʦʜʚʝʩʘ ʢ ʧʨʠʚʝʜʝʥʥʦʡ ʜʣʠʥʝ ʤʦʣʦʪʢʘ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʜʚʠʞʝʥʠʝ ʤʦʣʦʪʢʘ ʙʫʜʝʪ ʫʩʪʦʡʯʠʚʳʤ. 

ʀʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʝ ɸ.ʄ. ʃʷʧʫʥʦʚʘ, ʄ.ʄ. 

ɻʝʨʥʝʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ [1], ʯʪʦ ʜʚʠʞʝʥʠʝ ʤʦʣʦʪʢʘ 

ʙʫʜʝʪ ʫʩʪʦʡʯʠʚʳʤ ʧʨʠ ʫʩʣʦʚʠʠ 

 

lʧʨÓ 10 ro,  (2) 

 

ʚʤʝʩʪʝ ʩ ʪʝʤ, ʦʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʭʥʠʯʝʩʢʫʶ 

ʥʝʚʳʧʦʣʥʠʤʦʩʪʴ ʵʪʦʛʦ ʫʩʣʦʚʠʷ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ [1], 

ʤʦʣʦʪʢʠ ʜʦʣʞʥʳ ʩʦʚʝʨʰʘʪʴ ʫʜʘʨ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ 

ʦʥʠ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʨʘʜʠʘʣʴʥʦ ʨʘʚʥʦʚʝʩʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʥʘʯʠʥʘʶʪ ʦʪʢʣʦʥʷʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʚʨʘʱʝʥʠʷ ʙʘʨʘʙʘʥʘ. ʉʢʦʨʦʩʪʴ ʤʦʣʦʪʢʦʚ ʚ ʵʪʦʤ 

ʧʦʣʦʞʝʥʠʠ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ. ɺ.ɼ. ɿʝʤʩʢʦʚ 

ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʦʣʦʪʢʦʚ 

ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ JA = 4m lcro, ʯʪʦ ʧʨʠ ʫʩʣʦʚʠʠ 

JA/m lc = lʧʨ, ʧʨʠʚʦʜʷʪ ʢ ʩʦʦʪʥʦʰʝʥʠʶ ro/lʧʨ = 0,25 

[6]. 

ɽʩʣʠ ʧʨʝʥʝʙʨʝʯʴ ʩʠʣʘʤʠ ʪʨʝʥʠʷ, 

ʠʟʤʝʥʷʶʱʠʤʠ ʜʚʠʞʝʥʠʝ ʤʦʣʦʪʢʘ, ʪʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʤʝʯʝʥʥʦʛʦ ʫʩʣʦʚʠʷ ʯʘʩʪʦʪʘ 

ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʣʦʪʢʘ ʜʦʣʞʥʘ 

ʧʨʝʚʦʩʭʦʜʠʪʴ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ ʚ 0,5ʂ [5], 

ʛʜʝ ʂ ï ʣʶʙʦʝ ʮʝʣʦʝ ʯʠʩʣʦ. 

 

ro/lʧʨ = (0,5ʂ)
2
  (3) 

 

ɼʘʚʘʷ ʢʦʵʬʬʠʮʠʝʥʪʫ ʂ ʟʥʘʯʝʥʠʷ 1, 2, 3, 4, 5 

ʧʦʣʫʯʠʤ: 

 

ro/lʧʨ = 0,25;ro/lʧʨ = 1; ro/lʧʨ = 2,25; 

 

ro/lʧʨ = 4; ro/lʧʨ = 6,25  (4) 

 

ʇʨʠ ʩʦʦʪʥʦʰʝʥʠʠro/lʧʨ = 1, ʜʚʠʞʝʥʠʝ 

ʤʦʣʦʪʢʦʚ ʙʫʜʝʪ ʥʝʫʩʪʦʡʯʠʚʳʤ, ʧʨʠro/lʧʨ = 0,25ʠro/lʧʨ 

= 6,25ʤʦʣʦʪʢʠ ʧʦʣʫʯʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 

ʥʝʫʜʦʙʥʳʤʠ (ʦʯʝʥʴ ʜʣʠʥʥʳʤʠ ʠʣʠ ʦʯʝʥʴ 

ʢʦʨʦʪʢʠʤʠ). ɺ ʟʘʢʣʶʯʝʥʠʠ ʄ.ʄ. ɻʝʨʥʝʪ ʦʪʤʝʯʘʝʪ, 

ʯʪʦ ʟʥʘʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ 2,25 ʠ 4 ʚʧʦʣʥʝ ʫʜʦʙʥʳ, 

ʭʦʪʷ ʥʝ ʦʙʷʟʘʪʝʣʴʥʳ ʧʦʪʦʤʫ, ʯʪʦ ʩʠʣʘ ʪʨʝʥʠʷ 

ʧʨʝʚʨʘʱʘʝʪ ʤʝʭʘʥʠʟʤ ʨʦʪʦʨʘ (ʙʘʨʘʙʘʥʘ) 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʥʝʠʟʤʝʥʥʫʶ ʩʠʩʪʝʤʫ [1]. 

ʉ.ɺ. ʄʝʣʴʥʠʢʦʚ ʧʨʝʜʣʦʞʠʣ [2] 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʦʣʦʪʢʦʚʳʡ ʙʘʨʘʙʘʥ ʢʘʢ ʜʚʦʡʥʦʡ 

ʬʠʟʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʚʳʤ (ʢʨʫʛʦʚʳʤ) 

ʤʘʷʪʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʙʘʨʘʙʘʥ, ʘ ʚʪʦʨʳʤ ï ʤʦʣʦʪʦʢ, 

ʨʘʙʦʪʘʶʱʠʡ ʚ ʧʦʣʝ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ. ɺʘʣ 

ʙʘʨʘʙʘʥʘ ʚʤʝʩʪʝ ʩ ʝʛʦ ʜʠʩʢʘʤʠ, ʧʘʣʴʮʘʤʠ, 

ʜʠʩʪʘʥʮʠʦʥʥʳʤʠ ʚʪʫʣʢʘʤʠ ʩʦʚʝʨʰʘʶʪ ʩʚʦʙʦʜʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʦʡ, 

ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʝʥʘ ʝʛʦ ʤʘʩʩʘʤʠ, ʫʧʨʫʛʠʤʠ ʠ 

ʘʤʦʨʪʠʟʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘʨʷʜʫ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʙʘʨʘʙʘʥ ʩʦʚʝʨʰʘʝʪ 

ʚʳʥʫʞʜʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷʤʠ ʰʘʨʥʠʨʥʦ ʧʦʜʚʝʰʝʥʥʳʭ ʤʦʣʦʪʢʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷjr 

maxʤʦʣʦʪʢʘ ʦʪ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʝʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʉ.ɺ. ʄʝʣʴʥʠʢʦʚ ʩʥʘʯʘʣʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ [2] ʤʦʣʦʪʦʢ ʢʘʢ ʧʨʦʩʪʦʡ ʬʠʟʠʯʝʩʢʠʡ 

ʤʘʷʪʥʠʢ, ʥʘ ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʶʪ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ 

ʧʝʨʝʥʦʩʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʚʝʩ ʤʦʣʦʪʢʘ, ʩʠʣʘ ʪʨʝʥʠʷ ʚ 

ʰʘʨʥʠʨʝ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʘʷ ʩʠʣʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚʦ-ʚʦʟʜʫʰʥʦʛʦ ʩʣʦʷ (ʟʜʝʩʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʪʨʝʪʠʡ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʤʦʣʦʪʢʦʚ), ʪʘʥʛʝʥʮʠʘʣʴʥʘʷ ʩʠʣʘ ʠʥʝʨʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʦʪʢʘ. 

ʇʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʷʯʤʝʥʷ ʜʨʦʙʠʣʢʦʡ  

ɼʂʄï0,1 ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 0,105 ʢʛ/ʩ ʠ ʩʠʣʝ 
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ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʣʦʶ ʤʘʪʝʨʠʘʣʘ, ʦʪʥʝʩʝʥʥʦʛʦ ʢ 

ʦʜʥʦʤʫ ʤʦʣʦʪʢʫ, ʈʟ= 2Ŀ10
-4
 ʢʛ, ʫʛʦʣ űrmax2=1Ü45

/
. ʉʫʜʷ 

ʧʦ ʦʩʮʠʣʣʦʛʨʘʤʤʝ, ʵʪʦʪ ʫʛʦʣ ʥʝ ʧʨʝʚʳʰʘʝʪ 1Ü. ʂʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʨʝʰʝʥʠʷ, ʤʦʣʦʪʦʢ ʦʪʢʣʦʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ 

ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʢʦʣʝʙʘʥʠʡ ʤʦʣʦʪʢʘ. 

ɺ ʩʚʦʝʡ ʩʪʘʪʴʝ [4] ʉ.ɺ. ʄʝʣʴʥʠʢʦʚ ʠ ɺ.ʉ. 

ʇʘʥʦʚʘ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʪʜʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʣʝʙʘʥʠʡ 

ʤʦʣʦʪʢʘ ʢʘʢ ʧʨʦʩʪʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʩʥʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʦʣʝʙʘʥʠʷ ʩʠʩʪʝʤʳ çʙʘʨʘʙʘʥ ï 

ʤʦʣʦʪʦʢè, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʜʚʦʡʥʦʡ 

ʬʠʟʠʯʝʩʢʠʡ ʤʘʷʪʥʠʢ ʩ ʪʨʝʥʠʝʤ ʚ ʰʘʨʥʠʨʘʭ. 

ɸʚʪʦʨʳ ʵʪʦʡ ʩʪʘʪʴʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 

ʩʦʚʧʘʜʝʥʠʠ ʯʘʩʪʦʪ ʠ ʬʘʟ ʢʦʣʝʙʘʥʠʡ ʤʦʣʦʪʢʦʚ ʠ 

ʙʘʨʘʙʘʥʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʨʝʟʦʥʘʥʩʥʳʡ ʨʝʞʠʤ 

ʜʚʠʞʝʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʚʦʟʨʘʩʪʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʭʦʜʘ ʠ ʫʭʫʜʰʘʪʩʷ 

ʫʩʣʦʚʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʜʨʦʙʠʣʢʠ. 

ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʪʘʪʴʠ [6] ʦ ʪʦʤ, ʯʪʦ 

ʢʦʣʝʙʘʥʠʷ ʩʠʩʪʝʤʳ çʙʘʨʘʙʘʥ-ʤʦʣʦʪʦʢè ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʦʣʝʙʘʥʠʷ ʜʚʦʡʥʦʛʦ ʤʘʷʪʥʠʢʘ, ʪʦ 

ʝʩʪʴ ʩʠʩʪʝʤʳ ʩ ʜʚʫʤʷ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ 

ʥʝʦʩʧʦʨʠʤʦ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʩʦʚʧʘʜʝʥʠʷ ʯʘʩʪʦʪ 

ʢʦʣʝʙʘʥʠʡ ʤʦʣʦʪʢʦʚ ʠ ʙʘʨʘʙʘʥʦʚ, ʪʦ ʦʥʦ 

ʥʝʚʦʟʤʦʞʥʦ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʧʘʜʝʥʠʷ ʜʚʫʭ 

ʛʣʘʚʥʳʭ ʯʘʩʪʦʪ (ʠ ʧʝʨʠʦʜʦʚ) ʜʚʦʡʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ ʙʳʣʘ ʜʘʚʥʦ ʜʦʢʘʟʘʥʘ ʠ 

ʠʟʚʝʩʪʥʘ ʚ ʤʝʭʘʥʠʢʝ ʢʘʢ ʧʘʨʘʜʦʢʩ ɼʞʦʨʜʞʘ 

ɻʘʙʨʠʵʣʷ ʉʪʦʢʩʘ (1819é1903 ʛ.ʛ.). 

ʇʨʠ ʣʶʙʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʜʣʠʥ ʤʘʷʪʥʠʢʦʚ 

l1,l2 ʠ ʠʭ ʤʘʩʩm= m1/m2ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʚʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʕʪʦʪ ʧʘʨʘʜʦʢʩ ʩʧʨʘʚʝʜʣʠʚ ʠ ʜʣʷ ʜʚʦʡʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʘʷʪʥʠʢʘ[4]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʉ.ɺ. ʇʘʥʦʚʦʡ. ɿʦʥʳ 

ʩʪʦʡʢʦʩʪʠ ʟʘʰʪʨʠʭʦʚʘʥʳ. ɺʥʫʪʨʠ ʵʪʠʭ ʟʦʥ, ʣʶʙʘʷ 

ʪʦʯʢʘ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʘʨʫ 

ʟʥʘʯʝʥʠʡeʠd, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʨʦʙʠʣʢʠ.ʉʩʳʣʘʷʩʴ ʥʘ 

ʩʣʦʞʥʦʩʪʴ, ʫʢʘʟʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠʚʦʜʷʪʩʷ 

ʙʝʟ ʚʳʚʦʜʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʧʦ ɺ.ʉ. ʇʘʥʦʚʦʡ) 

 

ɽʩʣʠ ʠʟ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ [6] ʫʛʣʦʚʳʭ 

ʩʢʦʨʦʩʪʝʡ ʤʦʣʦʪʢʦʚʳʭ ʙʘʨʘʙʘʥʦʚ ʧʨʠʥʷʪʴ 

wʝ min=180 ʩ
-1
, ʧʨʠʥʷʚ ʤʠʥʠʤʘʣʴʥʫʶ ʧʨʠʚʝʜʝʥʥʫʶ 

ʜʣʠʥʫ ʤʦʣʦʪʢʘ l ʧʨmin =0,05 ʤ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘeʙʫʜʝʪ: 

 

2

minmin

max
ɤl

g
Ů =

,  (2.8) 

006,0
1805

81,9
Ů

2max =
Ö

=
 

 

 

ɺʩʝ ʪʦʯʢʠ ʩ ʦʨʜʠʥʘʪʦʡe= 0,006 ʠ ʩ ʣʶʙʦʡ 

ʘʙʩʮʠʩʩʦʡ ʣʝʞʘʪ ʚ ʟʦʥʘʭ ʢʘʨʪʳ (ʨʠʩʫʥʦʢ 1), ʯʪʦ 

ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʪʤʝʯʝʥʥʳʤ ʚʳʰʝ 

ʫʪʚʝʨʞʜʝʥʠʝʤ ʄ.ʄ. ɻʝʨʥʝʪʘ, ʦ ʪʦʤ, ʯʪʦ ʩʠʣʳ 

ʪʨʝʥʠʷ ʧʨʝʚʨʘʱʘʶʪ ʤʝʭʘʥʠʟʤ ʙʘʨʘʙʘʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʥʝʠʟʤʝʥʥʫʶ ʩʠʩʪʝʤʫ [1]. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʦʜʠʪ 

ʝʝ ʢ ʨʷʜʫ ʠʥʪʝʨʝʩʥʳʭ ʚʳʚʦʜʦʚ: 

1. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʘʙʩʦʣʶʪʥʳʡ 

ʨʝʟʦʥʘʥʩ ʙʘʨʘʙʘʥʘ ʥʝ ʚʦʟʤʦʞʝʥ. 

2. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʡ ʦʪʩʫʪʩʪʚʠʷ 

ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʙʘʨʘʙʘʥʘ ʥʝʦʙʭʦʜʠʤʦ, 

ʯʪʦʙʳ ʤʦʣʦʪʢʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʟʦʥʘʥʩʥʦʛʦ ʨʝʞʠʤʘ, "ʟʘʙʠʨʘʷ" ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ ʫʜʘʨʥʦʛʦ ʠʤʧʫʣʴʩʘ ʨʦʪʦʨʘ (ʙʘʨʘʙʘʥʘ), ʧʨʠ 

ʵʪʦʤ ʠʛʨʘʶʪ ʨʦʣʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʤʦʨʪʠʟʘʪʦʨʘ 

(ʜʝʤʧʬʝʨʘ) ʚʳʥʫʞʜʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʨʦʪʦʨʘ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʦʣʦʪʢʠ ʧʨʠ ʨʝʟʦʥʘʥʩʝ 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʫʜʘʨʥʦʡ ʩʠʣʦʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʙʦʣʴʰʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʨʘʟʨʫʰʝʥʠʶ ʟʝʨʥʦʚʢʠ. 

3. ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʧʦʜʰʠʧʥʠʢʦʚ ʠʟ-ʟʘ 

ʩʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩʳ ʚʩʝʡ ʩʠʩʪʝʤʳ ʧʨʠ 

ʨʝʟʦʥʘʥʩʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʠ ʣʶʙʦʤ ʯʠʩʣʝ ʦʩʝʡ 

(ʧʘʣʴʮʝʚ) ʧʦʜʚʝʩʘ ʤʦʣʦʪʢʦʚ ʜʦʣʞʥʦ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ 

 

1K
2K

w
=

,   (2.9) 

 

ʛʜʝ K1 ï ʯʘʩʪʦʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʤʦʣʦʪʢʘ; 

 

K=1, 2, 3é ïʣʶʙʦʝ ʮʝʣʦʝ ʯʠʩʣʦ. 

 

c ʟʚ
1 ʝ

A

ml l
K

J
w= Ö

,   (2.10) 

 

4. ʉʘʤʦʝ ʚʳʛʦʜʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠ K=1, 

ʪ.ʝ.ro/lʧʨ = 4. ʇʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʙʫʜʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʡ. ɼʨʫʛʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʚʳʛʦʜʥʳ, 

ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʘʤʧʣʠʪʫʜʳ ʢʦʣʝʙʘʥʠʡ ʤʦʣʦʪʢʦʚ 

ʙʫʜʫʪ ʤʠʥʠʤʘʣʴʥʳʤʠ. 

5. ʐʘʨʥʠʨʥʳʡ ʢʨʝʧʝʞ ʤʦʣʦʪʢʦʚ ʚʳʛʦʜʥʝʝ 

ʞʝʩʪʢʦʛʦ, ʪʘʢ ʢʘʢ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʚʩʷ ʫʜʘʨʥʘʷ 

ʵʥʝʨʛʠʷ ʤʦʣʦʪʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʥʘʠʙʦʣʴʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʥʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʚʘʣ ʙʘʨʘʙʘʥʘ ʠ 

ʤʦʞʝʪ ʛʘʩʠʪʴ ʝʛʦ ʢʨʫʪʷʱʠʝ ʢʦʣʝʙʘʥʠʷ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟʥʦʩ ʤʦʣʦʪʢʦʚ 

ʜʨʦʙʠʣʦʢ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʤʝʣʴʯʘʶʱʝʛʦ ʘʧʧʘʨʘʪʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʢʘʯʝʩʪʚʦ 

ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʵʥʝʨʛʦʟʘʪʨʘʪ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʤʦʣʦʪʢʘ ʜʨʦʙʠʣʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʷʩʥʠʪʴ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʚʣʠʷʥʠʝ ʚʝʣʠʯʠʥʳ 

ʟʥʘʯʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʨʘʜʠʫʩʘ 

ʧʦʜʚʝʩʘ ʤʦʣʦʪʢʘ ʢ ʝʛʦ ʧʨʠʚʝʜʝʥʥʦʡ ʜʣʠʥʝ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʢʦʣʝʙʘʥʠʡ ʤʦʣʦʪʢʘ ʢʘʢ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʘʷʪʥʠʢʘ. 

 

*  ʇʫʙʣʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʡ 

ʪʝʤʳ: FRRS-2023-0019 çʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʝʥʪʨʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʄɻʋè. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʧʨʦʙʣʝʤʘ ʫʩʠʣʝʥʠʷ ʩʙʦʨʥʳʭ ʨʝʙʨʠʩʪʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ ʫʩʠʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʠʭ ʘʥʘʣʠʟ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʫʩʠʣʝʥʠʷ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ 

ʧʝʨʝʢʨʳʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʘʥʘʣʠʟ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʝʨʝʢʨʳʪʠʝ, ʨʝʙʨʠʩʪʘʷ ʧʣʠʪʘ, ʫʩʠʣʝʥʠʝ. 

 

ABSTRACT 

 

This article describes the problem of reinforcement of prefabricated ribbed reinforced concrete floor slabs, 

discusses the main reinforcement options, and analyzes them. During the analysis, the author's methodology was used, 

based on the assessment of the compliance of options with certain criteria. The results of the analysis can be used as 

recommendations for the design of reinforcement of ribbed floor slabs. 

Keywords: analysis, bearing capacity, overlaps, ribbed plate, reinforcement. 

 

ʋʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʧʦʩʪʩʦʚʝʪʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɿʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ 

ʚʦ ʚʨʝʤʝʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉʉʉʈ, ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʝʨʝʧʣʘʥʠʨʦʚʢʝ ʠ 

ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʚʦʟʨʘʩʪʘʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʥʘʛʨʫʟʢʠ, ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʠʣʝʥʠʠ 

ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʡ [1]. 

ʊʘʢ, ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʟʜʘʥʠʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʩʥʘʱʝʥʠʝ 

ʥʦʚʝʡʰʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ 

ʥʘʜʩʪʨʦʡʢʘ ʟʜʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʩʥʘʱʝʥʠʝʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘʜʩʪʨʦʝʥʥʦʛʦ ʵʪʘʞʘ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʢʠ, 

ʘʚʪʦʧʦʛʨʫʟʯʠʢʠ,ʨʝʣʴʩʦʚʳʝ ʢʨʘʥʳ ʠ ʵʣʝʚʘʪʦʨʳ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʜʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʦʨʫʜʦʚʘʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʝʜʠʥʠʮʘʤʠ 

ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʂ ʝʜʠʥʠʮʘʤ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʢʦʤʧʣʝʢʪʝ ʤʦʛʫʪ ʧʨʠʣʘʛʘʪʴʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʭʦʣʦʜʠʣʴʥʠʢʠ, ʰʢʘʬʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʪ.ʜ. ɺʩʝ ʵʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʢ 

ʵʪʦʤʫ ʥʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ. 

ʇʝʨʝʢʨʳʪʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ, ʚʳʧʦʣʥʝʥʳ 

ʠʟ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ. ʆʩʦʙʝʥʥʦʩʪʴ ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʧʨʠʥʮʠʧʳ 

ʨʘʙʦʪʳ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ, ʛʣʘʚʥʦʡ ʠ 

ʚʪʦʨʦʩʪʝʧʝʥʥʦʡ ʙʘʣʢʠ[4]. ʈʘʙʦʯʘʷ ʘʨʤʘʪʫʨʘ 

ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʠʭ ʧʨʦʜʦʣʴʥʳʭ 

ʨʝʙʨʘʭ ʠ ʚʣʠʷʝʪ ʥʘ ʦʙʱʫʶ ʧʨʦʯʥʦʩʪʴ ʧʣʠʪʳ. 

ʆʜʥʘʢʦ ʧʨʠ ʠʩʯʝʨʧʘʥʠʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʧʣʠʪʳ ï ʧʦʣʢʠ ʧʣʠʪʳ ʠʣʠ 

ʧʦʧʝʨʝʯʥʳʭ ʨʝʙʝʨ ï ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʩʠʣʝʥʠʶ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʤʝʪʦʜʳ ʫʩʠʣʝʥʠʷ ʨʝʙʨʠʩʪʳʭ ʧʝʨʝʢʨʳʪʠʡ ï 

ʥʘʨʘʱʠʚʘʥʠʝ ʧʣʠʪʳ ʩʚʝʨʭʫ, ʥʘʨʘʱʠʚʘʥʠʝ ʧʣʠʪʳ 

ʩʥʠʟʫ, ʧʦʜʚʝʜʝʥʠʝ ʨʘʟʛʨʫʞʘʶʱʠʭ ʙʘʣʦʢ [3,5]. 

ɺʘʨʠʘʥʪ ˉ1. ʅʘʨʘʱʠʚʘʥʠʝ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ 

ʩʚʝʨʭʫ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʮʝʧʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʠʪʳ ʠ 

ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʩʮʝʧʣʝʥʠʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʨʤʠʨʦʚʘʥʥʳʡ ʤʦʥʦʣʠʪʥʳʡ ʩʣʦʡ 

ʫʩʪʨʘʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʚʝʨʭ ʧʣʠʪʳ. 

ʊʦʣʱʠʥʘ ʩʣʦʷ ʩʦʩʪʘʚʣʷʝʪ 30é50 ʤʤ. ʇʨʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʮʝʧʣʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʨʤʘʪʫʨʘ 

ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʦʝʜʠʥʷʝʪʩʷ ʛʥʫʪʳʤʠ ʘʥʢʝʨʥʳʤʠ 
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ʩʪʝʨʞʥʷʤʠ ʩ ʘʨʤʘʪʫʨʦʡ ʧʦʣʢʠ ʧʣʠʪʳ ʚ ʟʘʨʘʥʝʝ 

ʚʳʨʫʙʣʝʥʥʳʝ ʧʘʟʳ. ʉʭʝʤʘ ʥʘʨʘʱʠʚʘʥʠʷ ʨʝʙʨʠʩʪʳʭ 

ʧʣʠʪ ʩʚʝʨʭʫ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʩʮʝʧʣʝʥʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʩʮʝʧʣʝʥʠʠ ï ʥʘ ʨʠʩʫʥʢʝ 2.

 

 
ʈʠʩʫʥʦʢ 1. ʅʘʨʘʱʠʚʘʥʠʝ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ ʩʚʝʨʭʫ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʩʮʝʧʣʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

 

 
ʈʠʩʫʥʦʢ 2. ʅʘʨʘʱʠʚʘʥʠʝ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ ʩʚʝʨʭʫ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʮʝʧʣʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

 

ʅʘʨʘʱʠʚʘʥʠʝ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ ʩʚʝʨʭʫ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʠʪʳ ʠ 

ʫʤʝʥʴʰʠʪʴ ʝʝ ʧʨʦʛʠʙ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʝʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ 

ʚʦʟʣʝ ʧʦʧʝʨʝʯʥʳʭ ʨʝʙʝʨ ʧʣʠʪʳ. 

ɺʘʨʠʘʥʪ ˉ2. ʅʘʨʘʱʠʚʘʥʠʝ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ 

ʩʥʠʟʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʜʦʣʴʥʳʭ 

ʨʝʙʝʨ ʧʣʠʪʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʨʘʙʦʯʘʷ 

ʘʨʤʘʪʫʨʘ, ʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʜʣʷ ʧʦʧʝʨʝʯʥʳʭ ʨʝʙʝʨ ʠ ʧʦʣʢʠ ʧʣʠʪʳ. 

ʉʥʠʟʫ ʪʨʝʙʫʝʤʦʡ ʯʘʩʪʠ ʧʣʠʪʳ ʫʩʪʨʘʠʚʘʝʪʩʷ 

ʘʨʤʠʨʦʚʘʥʥʳʡ ʤʦʥʦʣʠʪʥʳʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ 30é50 

ʤʤ. ɼʣʷ ʧʨʦʜʦʣʴʥʳʭ ʨʝʙʝʨ ʩʦʩʝʜʥʠʭ ʧʣʠʪ 

ʫʩʪʨʘʠʚʘʝʪʩʷ ʦʙʱʠʡ ʤʦʥʦʣʠʪʥʳʡ ʩʣʦʡ. ɸʨʤʘʪʫʨʘ 

ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʘʨʤʘʪʫʨʦʡ ʧʨʠʚʘʨʢʦʡ ʘʨʤʘʪʫʨʥʳʭ ʢʦʨʦʪʳʰʝʡ 

ʜʣʠʥʦʡ 80é100 ʤʤ ʯʝʨʝʟ 1 ʤ ʧʦ ʜʣʠʥʝ ʚ ʟʘʨʘʥʝʝ 

ʚʳʨʫʙʣʝʥʥʳʝ ʧʘʟʳ. ʉʭʝʤʘ ʥʘʨʘʱʠʚʘʥʠʷ 

ʧʨʦʜʦʣʴʥʳʭ ʨʝʙʝʨ ʩʥʠʟʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

3.

 
ʈʠʩʫʥʦʢ 3. ʅʘʨʘʱʠʚʘʥʠʝ ʧʨʦʜʦʣʴʥʳʭ ʨʝʙʝʨ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ ʩʥʠʟʫ (1 ï ʫʩʠʣʠʚʘʝʤʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ; 2 ï 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʘʨʤʘʪʫʨʘ; 3 ï ʘʨʤʘʪʫʨʘ ʧʣʠʪ, ʦʛʦʣʝʥʥʘʷ ʥʘ ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ 100 ʤʤ ʯʝʨʝʟ 1 ʤ ʧʦ ʜʣʠʥʝ; 4 ï 

ʘʨʤʘʪʫʨʥʳʝ ʢʦʨʦʪʳʰʠ 80é100 ʤʤ; 5 ï ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʡ ʨʘʩʪʚʦʨ ʥʘ ʙʝʟʫʩʘʜʦʯʥʦʤ ʮʝʤʝʥʪʝ ʠʣʠ ʨʝʤʦʥʪʥʳʡ 

ʨʘʩʪʚʦʨ; 6 ï ʩʚʘʨʢʘ; 7 ï ʘʥʪʠʢʦʨʨʦʟʠʡʥʦʝ ʣʘʢʦʢʨʘʩʦʯʥʦʝ ʧʦʢʨʳʪʠʝ) 

 

ʅʘʨʘʱʠʚʘʥʠʝ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ ʩʥʠʟʫ 

ʧʦʚʳʰʘʝʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʤʝʥʴʰʘʝʪ 

ʧʨʦʛʠʙ ʧʣʠʪʳ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʟʘʢʣʘʜʳʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʨʘʙʦʯʝʡ ʘʨʤʘʪʫʨʳ. 

ɺʘʨʠʘʥʪ ˉ3. ʇʦʜʚʝʜʝʥʠʝ ʨʘʟʛʨʫʞʘʶʱʠʭ 

ʙʘʣʦʢ ʧʦʜ ʨʝʙʨʠʩʪʳʤʠ ʧʣʠʪʘʤʠ ʧʝʨʝʢʨʳʪʠʷ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ, 

ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʵʣʝʤʝʥʪʘʭ ʧʣʠʪʳ ï ʧʦʣʢʝ, 

ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʨʝʙʨʘʭ. ɹʘʣʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩ 

ʬʦʨʤʦʡ ʩʝʯʝʥʠʷ ʚ ʚʠʜʝ ʜʚʫʪʘʚʨʘ ʠʣʠ ʩʧʘʨʝʥʥʳʭ 

ʰʚʝʣʣʝʨʦʚ. ʂʨʝʧʣʝʥʠʝ ʙʘʣʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʣʠʙʦ 

ʟʘʚʝʜʝʥʠʝʤ ʢʦʥʮʦʚ ʙʘʣʦʢ ʚ ʩʪʝʥʳ, ʣʠʙʦ 
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ʩʦʝʜʠʥʝʥʠʝʤ ʙʘʣʦʢ ʩʪʷʞʥʳʤʠ ʙʦʣʪʘʤʠ ʩ ʧʦʣʢʦʡ 

ʧʣʠʪʳ. ʉʭʝʤʘ ʧʦʜʚʝʜʝʥʠʷ ʨʘʟʛʨʫʞʘʶʱʠʭ ʙʘʣʦʢ ʧʦʜ 

ʧʦʧʝʨʝʯʥʳʝ ʨʝʙʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.

 

 
ʈʠʩʫʥʦʢ 4. ʇʦʜʚʝʜʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʙʘʣʦʢ ʧʦʜ ʧʦʧʝʨʝʯʥʳʝ ʨʝʙʨʘ ʧʣʠʪʳ. 

 

ɺʩʝ ʵʪʠ ʚʘʨʠʘʥʪʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʫʩʠʣʝʥʠʠ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ 

ʧʝʨʝʢʨʳʪʠʷ ʚʚʠʜʫ ʩʚʦʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʎʝʣʴ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʟʘʪʨʘʪʘʭ 

ʨʝʩʫʨʩʦʚ. ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʢʝ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʞʜʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʢʨʠʪʝʨʠʷʤ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʧʨʦʮʝʥʪʘʭ. [1] 

ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ 

ʩʫʤʤʠʨʦʚʘʥʠʝ ʦʮʝʥʦʢ ʠ ʚʳʚʦʜ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ. ʂʨʠʪʝʨʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʥʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 

ʠʩʭʦʜʥʦʡ ʚʳʩʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʣʘʩʴ ʫʩʣʦʚʥʘʷ ʤʦʜʝʣʴ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʢʨʳʪʠʷ, ʥʘʛʨʫʟʢʠ ʠ ʚʘʨʠʘʥʪʦʚ 

ʫʩʠʣʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʷʧʝʨʝʢʨʳʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʝʙʨʠʩʪʫʶ ʧʣʠʪʫ 4ʇɻ6-5ɸʪIVʉ ʜʣʠʥʦʡ 5,98 

ʤ, ʰʠʨʠʥʦʡ 1,49 ʤ ʠ ʦʙʱʝʡ ʚʳʩʦʪʦʡ 300 ʤʤ. 

ʄʘʪʝʨʠʘʣ ʧʣʠʪʳ ï ʪʷʞʝʣʳʡ ʙʝʪʦʥ ʢʣʘʩʩʘ B15. 

ɸʨʤʠʨʦʚʘʥʠʝ ʧʨʦʜʦʣʴʥʳʭ ʨʝʙʝʨ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʩʪʝʨʞʥʷʤʠ Ï18 ʢʣʘʩʩʘ ɸ-IVʧʦ ʦʜʥʦʤʫ ʚ ʢʘʞʜʦʤ 

ʨʝʙʨʝ. ʅʘ ʧʣʠʪʫ ʜʝʡʩʪʚʫʝʪ ʥʘʛʨʫʟʢʘ ʦʪ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʧʣʠʪʳ ʠ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ 

ʩʪʷʞʢʠ ʧʦʣʘ ʪʦʣʱʠʥʦʡ 100 ʤʤ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʥʘʷ 

ʥʘʛʨʫʟʢʘ 550 ʢʛ/ʤ
2
. 

ɺʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ ˉ1 ï ʥʘʨʘʱʠʚʘʥʠʝ ʧʣʠʪ 

ʩʚʝʨʭʫ ï ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʥʦʣʠʪʥʳʤ ʩʣʦʝʤ ʙʝʪʦʥʘ 

B15, ʘʨʤʠʨʦʚʘʥʥʳʤ ʩʝʪʢʦʡ Ï5 ʢʣʘʩʩʘ ɺʨ-I, 

ʪʦʣʱʠʥʦʡ 30 ʤʤ. 

ɺʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ ˉ2 ï ʥʘʨʘʱʠʚʘʥʠʝ ʧʣʠʪ 

ʩʥʠʟʫ ï ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʥʦʣʠʪʥʳʤ ʩʣʦʝʤ ʙʝʪʦʥʘ 

B15, ʘʨʤʠʨʦʚʘʥʥʳʤ ʩʪʝʨʞʥʷʤʠ Ï18 ʢʣʘʩʩʘ ɸ-IVʧʦ 

ʦʜʥʦʤʫ ʚ ʢʘʞʜʦʤ ʨʝʙʨʝ, ʪʦʣʱʠʥʦʡ 30 ʤʤ. 

ɺʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ ˉ3 ï ʧʦʜʚʝʜʝʥʠʝ 

ʨʘʟʛʨʫʞʘʶʱʠʭ ʙʘʣʦʢ ï ʧʨʝʜʩʪʘʚʣʝʥʩʪʘʣʴʥʳʤʠ 

ʙʘʣʢʘʤʠ ʩʝʯʝʥʠʝʤ ʜʚʫʪʘʚʨ 20ɹ1, ʧʦʜʚʝʜʝʥʥʳʤʠ ʧʦʜ 

ʧʨʦʜʦʣʴʥʳʤʠ ʨʝʙʨʘʤʠ ʧʣʠʪʳ ʠ ʦʙʨʘʟʫʶʱʠʤʠ ʪʨʠ 

ʧʨʦʣʝʪʘ ʧʣʠʪʳ ʧʦ 1,99 ʤ ʜʣʠʥʦʡ. 

ɸʥʘʣʠʟ ʧʦ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʨʘʞʘʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ 

ʠʩʭʦʜʥʦʡ ʠ ʫʩʠʣʝʥʥʦʡ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ[2]. ʉʦʦʪʥʦʰʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʧʘʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʅ= 1
ὑʟ,ʠʩʭ
ὑʟ

, 

 

ʛʜʝ ʅ ï ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʧʦ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

|Kʟ,ʠʩʭ| ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ 

ʧʝʨʝʢʨʳʪʠʷ, Kʟ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠ 

ʫʩʠʣʝʥʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ɸʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʦ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ 

 

ˉ ʄʘʢʩ. 

ʤʦʤʝʥʪ, 

ʢʛ*ʤ 

ʇʨʝʜʝʣ. 

ʤʦʤʝʥʪ, 

ʢʛ*ʤ 

ʂʦʵʬ. 

ʟʘʧʘʩʘ 

ʅʝʩʫʱʘʷ 

ʩʧʦʩ-ʪʴ, % 

ʀʩʭ. 6745 6603 -0,02 ï 

1 7635 7927 0,03 33% 

2 7295 12269 0,41 95% 

3 543 6603 0,92 98% 

 

ɸʥʘʣʠʟ ʧʦ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʚʳʨʘʞʘʝʪʩʷ ʠʟ 

ʩʦʦʪʥʦʰʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʠʩʭʦʜʥʫʶ ʧʣʠʪʫ 

ʧʝʨʝʢʨʳʪʠʷ ʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʫʩʠʣʝʥʠʷ. ɿʘʪʨʘʪʳ 

ʠʟʤʝʨʷʶʪʩʷ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ, ʵʢʚʠʚʘʣʝʥʪʥʳʭ 

1,00 ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ IIʢʚʘʨʪʘʣ 2024 ʛʦʜʘ. ʂ 

ʟʘʪʨʘʪʘʤ ʥʘ ʫʩʠʣʝʥʠʝ ʦʪʥʦʩʷʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʙʝʪʦʥ, 

ʘʨʤʘʪʫʨʫ ʠ ʩʪʘʣʴʥʳʝ ʙʘʣʢʠ. ʉʦʦʪʥʦʰʝʥʠʝ ʟʘʪʨʘʪ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʕ=
ɿʠʩʭ

ɿʠʩʭ+ ɿʫʩʠʣ
, 

 

ʛʜʝ ʕ ï ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʧʦ ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ɿʠʩʭ ï 

ʟʘʪʨʘʪʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ, 
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ɿʫʩʠʣ ï ʟʘʪʨʘʪʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʫʩʠʣʝʥʠʷ 

ʧʝʨʝʢʨʳʪʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 - ɸʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʦ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ 

ˉ ʀʩʭʦʜʥʳʝ 

ʟʘʪʨʘʪʳ, 

ʨʫʙ. 

ɿʘʪʨʘʪʳ ʥʘ 

ʫʩʠʣʝʥʠʝ, 

ʨʫʙ. 

ʕʢʦʥʦʤʠʯʥʦʩʪʴ, 

% 

1 7375,00 3 448,25 68% 

2 7375,00 1 505,28 83% 

3 7375,00 6 556,00 53% 

 

ɸʥʘʣʠʟ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʚʳʩʦʪʳ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʚʳʩʦʪʳ 

ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʜʦ ʠ ʧʦʩʣʝ ʫʩʠʣʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 - ɸʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʦ 

ʩʦʭʨʘʥʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʚʳʩʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ˉ ʀʩʭʦʜʥʘʷ 

ʚʳʩʦʪʘ, 

ʤʤ 

ɺʳʩʦʪʘ ʧʦʩʣʝ 

ʫʩʠʣʝʥʠʷ, ʤʤ 

ʉʦʭʨʘʥʥʦʩʪʴ 

ʠʩʭʦʜʥʦʡ 

ʚʳʩʦʪʳ, % 

1 300 330 91% 

2 300 330 91% 

3 300 300 100% 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʪʨʦʠʪʩʷ ʩʪʦʣʙʯʘʪʘʷ 

ʜʠʘʛʨʘʤʤʘ, ʚ ʢʦʪʦʨʦʡ ʩʪʦʣʙʮʘʤʠ ʚʳʨʘʞʘʶʪʩʷ 

ʚʘʨʠʘʥʪʳ ʫʩʠʣʝʥʠʷ, ʘ ʮʚʝʪʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ï 

ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʨʠʪʝʨʠʷʤ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʩʪʦʣʙʝʮ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʘʨʠʘʥʪʫ ʫʩʠʣʝʥʠʷ. ɼʠʘʛʨʘʤʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʈʠʩʫʥʦʢ 5. ɼʠʘʛʨʘʤʤʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʨʠʘʥʪ ˉ2 ï ʥʘʨʘʱʠʚʘʥʠʝ 

ʧʣʠʪ ʩʥʠʟʫ ï ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʫʩʠʣʝʥʠʷ ʨʝʙʨʠʩʪʳʭ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʧʦʚʳʰʘʝʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʣʠʪʳ ʠ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʙʝʪʦʥʘ 

ʠ ʘʨʤʘʪʫʨʳ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ. 
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ʋɼʂ 631.3 

 

ʀɿʄɽʅɽʅʀʗ ʊɽʍʅʀʂʆ-

ʕʂʉʇʃʋɸʊɸʎʀʆʅʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ 
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ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɻʚʦʟʜʝʚ ɸʣʝʢʩʘʥʜʨ ɺʠʢʪʦʨʦʚʠʯ  

ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʂʦʥʦʧʣʷʥʢʦ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
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ʫʥʠʚʝʨʩʠʪʝʪè 
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ʂʫʟʴʤʠʥʘ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ  

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʦʮʝʥʢʠ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʙʠʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚ ʠʭ 

ʨʘʟʚʠʪʠʷ.ʇʨʠʚʝʜʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩ ʫʯʝʪʦʤ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʝ ʪʦʣʴʢʦ ʚʝʩʪʠ ʫʯʝʪ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠʩʪʝʤʳ ʤʘʰʠʥ, ʥʦ ʠ ʧʦʪʝʨʴ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ. ʇʨʠʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʚʳʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʘʰʠʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʣʴʢʦ ʜʘʥʥʳʭ ʦ 

ʬʘʢʪʠʯʝʩʢʠʭ ʩʨʦʢʘʭ ʠ ʢʘʯʝʩʪʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʥʘʜʝʞʥʦʩʪʴ, ʤʦʙʠʣʴʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʧʦʢʘʟʘʪʝʣʴ, ʤʦʜʝʣʴ, ʥʘʨʦ-ʙʠʪʦʢ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ABSTRACT 

 

The article presents the results of an analytical description of the assessment of the technical and operational 

indicators of mobile energy equipment, taking into account reliability indicators and prospects for their development. 

The above solution allows, taking into account the final results of agricultural production, not only to keep track of the 

costs of operating the machine system, but also the losses of production products due to the irrational use of agricultural 

machines. The given calculation expressions make it possible to determine the actual efficiency of using a machine 

system based only on data on the actual timing and quality of work performed. 

Keywords:reliability, mobile energy means, indicator, model, national cue, efficiency. 

 

ɺʚʝʜʝʥʠʝ 

ʆʮʝʥʢʫ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 

ʥʦʚʳʭ (ʤʦʙʠʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ) ʄʕʉ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʪʨʘʩʣʝʚʳʤ 

ʚʦʩʧʨʠʷʪʠʝʤ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠʭ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ. ʆʙʱʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʄʕʉ ʪʨʝʙʫʝʪʩʷ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʭ ʚ ʭʦʟʷʡʩʪʚʘʭ [1,2]. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʫʙʣʠʢʘʮʠʡ 

ʇʨʦʬʝʩʩʦʨ ʉ.ʉ. ʅʝʢʨʘʩʦʚ [3] ʫʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʝʜʠʥʠʮʫ ʤʦʱʥʦʩʪʠ ʪʨʘʢʪʦʨʘʤʠ ʚ 

ʧʨʝʜʝʣʘʭ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʩʪʦʷʥʥʳʝ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʧʝʨʚʳʝ 4 ʛʦʜʘ ʫʤʝʥʴʰʘʝʪʩʷ 

ʥʘ 15%, ʘ ʟʘʪʝʤ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʜʦ 10 ʣʝʪ. 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʚʳʚʦʜ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ. ɺʦ ʤʥʦʛʠʭ 

ʤʝʪʦʜʠʢʘʭ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩʘʤʦʛʦ ʄʕʉ. ʇʨʦʬʝʩʩʦʨ ʂ.ʄ. ʂʘʚʘʣʝʨʯʠʢ 
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ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʥʘʨʘʙʦʪʢʘ ʄʕʉ ʤʝʥʷʝʪʩʷ ʧʦ 

ʟʘʚʠʩʠʤʦʩʪʠ [4]: 

 
tcb etaW ÖÖÖ= ,                         (1) 

 

ʛʜʝ a, b, c ï ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʣʷ ʛʫʩʝʥʠʯʥʳʭ ʠ ʢʦʣʝʩʥʳʭ 

ʪʨʘʢʪʦʨʦʚ; 

t ï ʚʦʟʨʘʩʪ ʪʨʘʢʪʦʨʘ, ʣʝʪ. 

ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʥʘ 6% 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʩ 

ʛʫʩʝʥʠʯʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ ʠ ʥʘ 5% ï ʩ ʢʦʣʝʩʥʳʤʠ 

[3]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʨʠʤʝʥʷʣʠ 

ʙʘʡʝʩʦʚʩʢʠʡ ʧʦʜʭʦʜ ʠ ʤʝʪʦʜʠʢʫ ʂ.ʄ. ʂʘʚʘʣʝʨʯʠʢʘ 

[4]. 

ʇʦ ʜʘʥʥʳʤ ʠʟ 117 ʧʨʦʪʦʢʦʣʦʚ ʠʩʧʳʪʘʥʠʷ 

ʪʨʘʢʪʦʨʦʚ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʄʕʉ ʠ ʨʘʩʭʦʜʝ ʪʦʧʣʠʚʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʪʨʘʢʪʦʨʦʚ. ʇʦʩʪʨʦʝʥʳ 

ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʨʘʙʦʪʢʠ ʪʨʘʢʪʦʨʦʚ 

ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʚʪʦʨʦʛʦ ʛʦʜʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʢʪʦʨʘ. ɺʩʝ ʪʨʘʢʪʦʨʳ 

ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʠʭ ʚʠʜʫ: ʛʫʩʝʥʠʯʥʳʝ ʠ ʢʦʣʝʩʥʳʝ, 

ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ 

ʪʨʘʢʪʦʨʦʚ ʦʜʥʦʛʦ ʚʠʜʘ ʚ ʦʜʥʫ ʩʦʚʦʢʫʧʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 0,95 

ʜʘʥʥʳʝ ʦ ʪʨʘʢʪʦʨʘʭ ʦʜʥʦʛʦ ʚʠʜʘ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ 

ʚ ʦʜʥʫ ʛʨʫʧʧʫ. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʤ 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʣʫʯʝʥʳ ʵʤʧʠʨʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʦʪ ʚʦʟʨʘʩʪʘ ʪʨʘʢʪʦʨʘ. ʇʨʠ ʵʪʦʤ 

ʬʫʥʢʮʠʷ ʚʳʨʘʞʝʥʘ ʚ ʧʨʦʮʝʥʪʘʭ ʚ ʦʪʥʦʰʝʥʠʠ 

ʚʪʦʨʦʛʦ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1, 

ʘ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.

 

 

ʊʘʙʣʠʮʘ 1.  

ʕʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʄʕʉ ʦʪ ʚʦʟʨʘʩʪʘ 

ʪʝʭʥʠʢʠ, ʚ % ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʪʦʨʦʛʦ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʇʦʢʘʟʘʪʝʣʴ ɿʘʚʠʩʠʤʦʩʪʴ 

ɻʫʩʝʥʠʯʥʳʝ ʪʨʘʢʪʦʨʳ 

ɼʦ ʧʝʨʚʦʛʦ ʨʝʤʦʥʪʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W=27,6438 + 259,6738/t -199,4801/t 
2
 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ q=99,0793 + 0,7963 t + 0,0579 t 
2
 

ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʨʝʤʦʥʪʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W=133,6606 ï 9,7681 t + 0,3901 t 
2
 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ q=93,0844 + 1,6206 t + 0,0229 t 
2
 

ʇʦʩʣʝ ʚʪʦʨʦʛʦ ʨʝʤʦʥʪʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W=150,4179 ï 8,0586 t + 0,1416 t 
2
 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ q=89,1376 + 1,3388 t + 0,0293 t 
2 

ʇʦʩʣʝ ʪʨʝʪʴʝʛʦ ʨʝʤʦʥʪʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W=174,2187 ï 8,8750 t + 0,1416 t 
2 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ q=75,9414 + 1,5117 t + 0,0507 t 
2
 

ʊʨʘʢʪʦʨʳ ʢʦʣʝʩʥʳʝ 

ɼʦ ʧʝʨʚʦʛʦ ʨʝʤʦʥʪʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W=53,9528 + 164,3118/t ï 130,1990/t 
2
 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ q=99,3925 + 0,3493 t + 0,0769 t 
2
 

ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʨʝʤʦʥʪʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W=118,137 ï 4,5427 t ï 0,0115 t 
2
 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ q=91,1474 + 2,2978 t ï 0,0468 t 
2
 

ʇʦʩʣʝ ʚʪʦʨʦʛʦ ʨʝʤʦʥʪʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W=146,4462 ï 7,5635 t + 0,14648 t 
2
 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ q=91,26953 + 1,0117 t + 0,03320 t 
2
 

ʇʦʩʣʝ ʪʨʝʪʴʝʛʦ ʨʝʤʦʥʪʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ W=160,0176 ï 7,4472 t + 0,1269 t 
2
 

ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ q=135,9941 ï 6,4863 t+0,3125 t 
2
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ʊʘʙʣʠʮʘ 2  

ʀʟʤʝʥʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʄʕʉ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʪʨʘʢʪʦʨʦʚ, ʚ % 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʪʦʨʦʛʦ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ɺʦʟʨʘʩʪ ʪʨʘʢʪʦʨʘ, ʣʝʪ ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʈʘʩʭʦʜ ʪʦʧʣʠʚʘ 

ɻʫʩʝʥʠʯʥʳʝ ʂʦʣʝʩʥʳʝ ɻʫʩʝʥʠʯʥʳʝ ʂʦʣʝʩʥʳʝ 

ɼʦ ʧʝʨʚʦʛʦ ʨʝʤʦʥʪʘ 

1 87,84 88,07 99,93 99,82 

2 100,00 100,00 100,00 100,00 

3 99,54 94,26 101,99 101,13 

4 88,83 86,89 103,19 102,02 

ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʨʝʤʦʥʪʘ 

5 94,57 95,13 101,76 101,46 

6 89,10 90,47 103,64 103,25 

7 84,40 85,78 105,55 104,94 

8 80,48 81,06 107,52 106,53 

ʇʦʩʣʝ ʚʪʦʨʦʛʦ ʨʝʤʦʥʪʘ 

9 89,36 90,24 103,56 10,06 

10 83,99 85,46 105,46 104,71 

11 78,91 80,97 107,41 106,42 

12 74,11 76,79 109,42 108,19 

ʇʦʩʣʝ ʪʨʝʪʴʝʛʦ ʨʝʤʦʥʪʘ 

13 82,77 84,66 104,18 104,48 

14 77,72 80,64 107,06 106,44 

15 72,95 76,87 110,04 109,01 

16 68,47 73,36 113,13 112,21 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʨʘʢʪʦʨʦʚ (ʥʘʨʘʙʦʪʢʘ ʠ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ) ʧʨʦʭʦʜʠʪ 

ʩʢʘʯʢʦʦʙʨʘʟʥʦ: ʩʥʘʯʘʣʘ ʚ ʩʨʝʜʥʝʤ ʟʘ ʛʦʜ ʥʘ 6% 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʩ 

ʛʫʩʝʥʠʯʥʳʤʠ ʪʨʘʢʪʦʨʘʤʠ ʠ ʥʘ 5% ï ʩ ʢʦʣʝʩʥʳʤʠ. 

ʈʘʩʭʦʜʳ ʪʦʧʣʠʚʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ 1-2% ʚ ʛʦʜ. 

ʇʨʠʯʝʤ ʪʘʢʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ 4-ʭ ʣʝʪ, ʪʦ ʝʩʪʴ ʜʦ ʧʝʨʚʦʛʦ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ. ɿʘʪʝʤ ʧʦʩʣʝ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʨʝʤʦʥʪʘ ʧʦʢʘʟʘʪʝʣʠ ʫʣʫʯʰʘʶʪʩʷ ʜʦ ʟʥʘʯʝʥʠʡ 

ʙʣʠʟʢʠʭ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʚʪʦʨʦʛʦ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʩʥʦʚʘ ʫʤʝʥʴʰʘʶʪʩʷ ʪʘʢʠʤʠ ʞʝ ʪʝʤʧʘʤʠ ʢ 8-ʤʫ ʛʦʜʫ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʦ ʝʩʪʴ ʜʦ ʚʪʦʨʦʛʦ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʨʝʤʦʥʪʘ. ʇʦʩʣʝ ʨʝʤʦʥʪʘ ʩʥʦʚʘ ʧʦʢʘʟʘʪʝʣʠ 

ʫʣʫʯʰʘʶʪʩʷ ʜʦ ʙʣʠʟʢʠʭ ʢ ʥʦʤʠʥʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 

(ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʥʘ 5 ʧʨʦʮʝʥʪʦʚ) ʠ ʜʘʣʴʰʝ 

ʤʝʥʷʶʪʩʷ ʪʘʢʠʤʠ ʞʝ ʪʝʤʧʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʪʨʝʪʴʝʛʦ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʥʝ ʧʨʦʠʟʚʦʜʷʪ ʠ 

ʧʦʩʣʝ 10 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʢʪʦʨ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʩʧʠʩʳʚʘʪʴ. ʆʜʥʘʢʦ ʝʩʪʴ ʤʥʦʛʦ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ 

ʪʨʘʢʪʦʨʳ ʨʝʤʦʥʪʠʨʫʶʪ ʧʦʩʣʝ 12-ʛʦ ʛʦʜʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ (ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʷʶʪ ʪʨʝʪʠʡ 

ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ), ʪʦʛʜʘ ʩʢʘʯʦʢ ʚ ʠʟʤʝʥʝʥʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʦʚʘ. 

ʇʨʠ ʵʪʦʤ ʟʘʤʝʪʥʘ ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ: ʧʦʩʣʝ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʜʦʩʪʠʛʘʶʪ ʪʝʭ 

ʟʥʘʯʝʥʠʡ, ʢʘʢʠʤʠ ʦʥʠ ʙʳʣʠ ʚʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʛʦʜʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʥʘ 4-5% ʭʫʞʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʨʘʥʝʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʙʘʟʳ 

ʜʘʥʥʳʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʧʦʣʝʚʳʤʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʤʠ 

ʘʛʨʝʛʘʪʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʟʥʘʯʝʥʠʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʪʨʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ɼʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʢʦʡ, 

ʫʜʦʙʨʝʥʠʷʤʠ, ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʝʨʝʢʣʶʯʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ[5-7]: 

ʘ) ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʤʦʱʥʦʩʪʝʡ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʄʕʉ; 

ʙ) ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʄʕʉ (ʩʦʦʪʥʦʰʝʥʠʝ 

ʪʨʘʢʪʦʨʦʚ ʠ ʩʝʣʴʭʦʟʤʘʰʠʥ ʩʦʩʪʘʚʣʷʝʪ 1:3); 

ʚ) ʦʙʥʦʚʣʝʥʠʝ ʧʘʨʢʘ ʥʘ ʙʘʟʝ ʥʦʚʳʭ 

ʧʦʢʦʣʝʥʠʡ ʄʕʉ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪ ʥʦʚʝʡʰʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ, ʨʦʙʦʪʦʪʝʭʥʠʢʝ, 

ʣʘʟʝʨʥʦʡ ʠ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʪʝʭʥʠʢʝ; 

ʛ) ʩʦʟʜʘʥʠʝ ʄʕʉ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʭʦʟʷʡʩʪʚ 

(ʙʦʣʴʰʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʤʥʦʛʦʦʪʨʘʩʣʝʚʳʝ, 

ʤʝʣʢʠʝ ʬʝʨʤʝʨʩʢʠʝ ʠ ʜʨ.). 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʟʘʚʠʩʠʪ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʄʕʉ ï ʵʪʦ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʦʣʥʦʧʨʠʚʦʜʥʘʷ ʤʘʰʠʥʘ, ʢʦʪʦʨʘʷ ʦʩʥʘʱʝʥʘ 

ʰʠʥʘʤʠ ʫʚʝʣʠʯʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʤʘʣʦ 

ʧʦʚʨʝʞʜʘʶʱʠʤʠ ʧʦʯʚʫ. ʂʘʙʠʥʘ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ çʢʦʤʘʥʜʥʳʤ ʧʫʥʢʪʦʤè 

ʫʧʨʘʚʣʝʥʠʷ. ʄʕʉ ʦʩʥʘʱʘʝʪʩʷ ʵʢʦʥʦʤʠʯʥʳʤ 

ʜʚʠʛʘʪʝʣʝʤ, ʧʝʨʝʜʥʠʤ ʠ ʟʘʜʥʠʤ ʥʘʚʝʩʦʤ ʩ 

ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʝʡ ʩʮʝʧʢʦʡ, ʤʥʦʛʦʜʠʘʧʘʟʦʥʥʦʡ 

ʢʦʨʦʙʢʦʡ ʩʤʝʥʳ ʧʝʨʝʜʘʯ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʧʝʨʝʜʘʯ ʙʝʟ ʨʘʟʨʳʚʘ ʧʦʪʦʢʘ 
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ʤʦʱʥʦʩʪʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʦʪ 95 ʤ/ʯ ʜʦ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ï ʜʦ 40 ʢʤ/ʯ. ʄʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʝʡ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 400 ʣ. 

ʉʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʜʠʟʘʡʥ ʄʕʉ. ɺ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ ʧʦʢʘ ʠʜʝʪ ʥʝʫʩʪʘʥʥʳʡ ʨʦʩʪ ʤʦʱʥʦʩʪʠ 

ʄʕʉ. ʉ 1980 ʛ. ʠʭ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʚʦ ʌʨʘʥʮʠʠ 

ʧʦʜʥʷʣʘʩʴ ʩ 49 ʜʦ 62 ʢɺʪ, ʘ ʚ ɸʥʛʣʠʠ ï ʩ 78 ʜʦ 90 

ʢɺʪ. ʀ ʪʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʟʘʤʝʪʥʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ 

ʜʘʞʝ ʪʘʤ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʬʝʨʤʝʨ. ʅʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʡ ʥʘ ɿʘʧʘʜʝ ʜʠʘʧʘʟʦʥ ʤʦʱʥʦʩʪʝʡ 

ʩʦʩʪʘʚʣʷʝʪ 65-100 ʣ. ɿʘʤʝʪʥʦʝ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʳʭ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ï ʜʦ 145 ʛ/(ʵ.ʣ.ʩ.-ʯʘʩ) ʠ ʤʘʩʣʘ ʥʘ 

ʫʛʘʨ ï ʜʦ 0,2-0,3% ʦʪ ʪʦʧʣʠʚʘ [7-9]. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ ʪʨʘʪʷʪ 175-184 ʛ/(ʵ.ʣ.ʩ.-

ʯʘʩ). 

ʆʩʥʦʚʥʳʝ ʧʫʪʠ ʜʦʩʪʠʞʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ: 

- ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʤʝʨ ʩʛʦʨʘʥʠʷ, 

ʜʦʚʝʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚʧʨʳʩʢʘ ʜʦ 100 ʄʇʘ, 

ʚʥʝʜʨʝʥʠʝ ʨʘʩʧʳʣʠʪʝʣʝʡ ʩ 5-7 ʦʪʚʝʨʩʪʠʷʤʠ; 

- ʧʨʠʤʝʥʝʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʚ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʦʭʣʘʞʜʝʥʠʝʤ ʚʦʟʜʫʭʘ, ʯʪʦ ʚ ʮʝʣʦʤ ʜʘʝʪ 1,5-ʢʨʘʪʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ; 

- ʫʣʫʯʰʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʜʚʠʛʘʪʝʣʝʡ ʟʘ 

ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ 

ʚʝʥʪʠʣʷʪʦʨʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʩʪʤʘʩʩ ʠ ʜʨʫʛʠʭ ʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ; 

- ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʄʕʉ 

ï ʫ ʥʝʢʦʪʦʨʳʭ ʬʠʨʤ ʤʦʪʦʨʝʩʫʨʩ ʜʦʩʪʠʛʘʝʪ 12ï15 

ʪʳʩ. ʤʦʪʦʯʘʩʦʚ ʠ ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ ï ʜʦ 1000 

ʯʘʩʦʚ ʧʨʠ ʩʨʦʢʘʭ ʛʘʨʘʥʪʠʠ ʜʚʘ ʛʦʜʘ, ʪʦ ʝʩʪʴ 5000 

ʤʦʪʦʯʘʩʦʚ. ʂʦʥʝʯʥʦ, ʵʪʦ ʥʝʩʨʘʚʥʠʤʦ ʣʫʯʰʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

ʅʦʚʳʝ ʟʘʨʫʙʝʞʥʳʝ ʄʕʉ ʟʘʤʝʪʥʦ ʫʣʫʯʰʝʥʳ 

ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʧʫʪʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ, ʧʨʠʤʝʥʝʥʠʷ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʫʤʝʥʴʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʯʚʫ ʠ 

ʛʝʨʤʝʪʠʟʘʮʠʠ. ɺ ʩʠʣʦʚʳʭ ʧʝʨʝʜʘʯʘʭ ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʩʦʟʫʙʳʝ ʰʝʩʪʝʨʥʠ. ʊʨʘʢʪʦʨʳ ʠ ʢʦʤʙʘʡʥʳ 

ʦʩʥʘʱʝʥʳ ʛʠʜʨʦʪʨʘʥʩʤʠʩʩʠʝʡ, ʘ ʨʘʙʦʯʠʝ ʦʨʛʘʥʳ 

ʩʝʣʴʭʦʟʤʘʰʠʥ ï ʛʠʜʨʦʧʨʠʚʦʜʦʤ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ 20ï22 ʄʇʘ. 

ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʛʠʜʨʦʥʘʮʝʧʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ 

ʜʦʚʝʜʝʥʘ ʜʦ 7-8,6 ʪ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʄʕʉ 

ʧʨʦʠʟʚʦʜʷʪ ʩ ʧʝʨʝʜʥʠʤ ʚʝʜʫʱʠʤ ʤʦʩʪʦʤ. 

ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ ʧʝʨʝʜʥʠʭ ʥʘʚʝʩʥʳʭ ʩʨʝʜʩʪʚ 

ʜʦʩʪʠʛʘʝʪ ʫʞʝ 6 ʪ, ʦʜʥʘʢʦ, ʵʪʦ ʤʝʥʴʰʝ, ʯʝʤ ʟʘʜʥʠʭ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʦʭʣʘʞʜʘʝʤʳʝ 

ʤʘʩʣʦʤ ʜʠʩʢʦʚʳʝ ʪʦʨʤʦʟʘ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʟʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʠʭ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʟʘʨʫʙʝʞʥʳʝ ʄʕʉ ʦʩʥʘʱʘʶʪʩʷ 

ʢʦʤʧʴʶʪʝʨʘʤʠ. ɺʩʝ ʚʝʜʫʱʠʝ ʪʨʘʢʪʦʨʦʩʪʨʦʠʪʝʣʴʥʳʝ 

ʢʦʤʧʘʥʠʠ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʦʨʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ [7-

9]. 

ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ ʄʕʉ ʚʩʝ ʰʠʨʝ ʠʩʧʦʣʴʟʫʶʪ 

ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ: ʧʣʘʩʪʤʘʩʩʳ (ʪʦʧʣʠʚʥʳʝ ʙʘʢʠ, 

ʢʨʳʣʴʷ ʢʦʣʝʩ, ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʣʠʮʦʚʢʠ), 

ʢʝʨʘʤʠʢʘ (ʚʳʧʫʩʢʥʳʝ ʪʨʘʢʪʳ ʜʚʠʛʘʪʝʣʝʡ), 

ʧʦʣʠʘʤʠʜʥʳʝ ʫʧʣʦʪʥʝʥʠʷ, ʢʦʤʧʦʟʠʪʳ, ʘ ʪʘʢʞʝ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʜʝʣʢʠ ʠ ʫʢʨʘʰʝʥʠʷ. 

ɺʥʝʜʨʷʶʪʩʷ ʢʝʨʘʤʠʯʝʩʢʠʝ ʥʘʢʣʘʜʢʠ ʚʝʜʦʤʦʛʦ 

ʜʠʩʢʘ, ʙʝʟʘʩʙʝʩʪʦʚʳʝ ʥʘʢʣʘʜʢʠ ʪʦʨʤʦʟʥʳʭ ʜʠʩʢʦʚ, 

ʬʨʠʢʮʠʦʥʦʚ ʠ ʪ.ʜ. 

ɺʳʚʦʜʳ. ʇʨʠʚʝʜʝʥʥʦʝ ʚ ʩʪʘʪʴʝ ʨʝʰʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʩ ʫʯʝʪʦʤ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʪʦʣʴʢʦ 

ʚʝʩʪʠ ʫʯʝʪ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠʩʪʝʤʳ ʤʘʰʠʥ, 

ʥʦ ʠ ʧʦʪʝʨʴ ʧʨʦʜʫʢʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʨʘʩʯʝʪʥʳʝ ʚʳʨʘʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʬʘʢʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʤʘʰʠʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʣʴʢʦ ʜʘʥʥʳʭ ʦ 

ʬʘʢʪʠʯʝʩʢʠʭ ʩʨʦʢʘʭ ʠ ʢʘʯʝʩʪʚʝ ʚʳʧʦʣʥʝʥʥʳʭ 

ʨʘʙʦʪ. 
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴʚʦʧʨʦʩʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʪʠʣʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʩʦʯʝʪʘʥʠʶ ʮʚʝʪʘ ʠ ʬʘʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ ʚ ʩʪʠʣʝ çʜʦʤʘ ʈʘʡʪʘè (çʜʦʤʘ ʧʨʝʨʠʡè), ʢʦʪʦʨʳʡ ʥʝ 

ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠ ʫʩʘʜʝʙʥʦʤ ʞʠʣʠʱʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʩʪʠʣʝʦʙʨʘʟʫʶʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ çʜʦʤʦʚ ʈʘʡʪʘè ʧʦ ʮʚʝʪʫ ʠ ʬʘʢʪʫʨʝ ʤʘʪʝʨʠʘʣʘ. ɺʳʷʚʣʝʥʳ ʮʚʝʪʦʚʳʝ ʛʘʨʤʦʥʠʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʮʚʝʪʦʚʦʛʦ ʢʦʣʦʨʠʪʘ ʘʨʭʠʪʝʢʪʫʨʳ ʨʘʡʪʦʚʩʢʦʛʦ ʘʨʭʝʪʠʧʘ ʜʦʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʚʝʪ,ʮʚʝʪʦʚʦʡ ʢʦʣʦʨʠʪ,çʜʦʤʘ ʈʘʡʪʘè, çʜʦʤʘ ʧʨʝʨʠʡè, ʨʘʡʪʦʚʩʢʠʡ ʘʨʭʝʪʠʧ 

ʜʦʤʘ,ʮʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʮʚʝʪ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʥʝʡʪʨʘʣʴʥʳʡ ʮʚʝʪ, ʧʨʠʨʦʜʥʳʡ ʮʚʝʪ 

 

ABSTRACT 

 

The article is devoted to current issues of interpretation of stylistic features of architectural forms, a combination 

of color and texture of the material in the style of çWright's houseè (çprairie houseè), which does not lose its relevance 

in individual and estate housing construction. The main style-forming components of the çWright housesè in terms of 

color and texture of the material are presented. The color harmonies and features of the color color of the architecture of 

the Wright archetype of the house are revealed. 

Keywords: color, color coloring, çWright housesè, çprairie housesè, Wright archetype of the house, color 

design, color in architecture, neutral color, natural color 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ 

çʜʦʤʘ ʈʘʡʪʘè (çʜʦʤʘ ʧʨʝʨʠʡè) ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚ ʈʦʩʩʠʠ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ 

ʫʩʘʜʝʙʥʦʛʦ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʠʱʘ ʧʦʚʳʰʝʥʥʦʡ 

ʢʦʤʬʦʨʪʥʦʩʪʠ, ʙʠʟʥʝʩ- ʠ ʧʨʝʤʠʫʤ-ʢʣʘʩʩʘ, ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʩʦʙʥʷʢʦʚ. ɸʨʭʠʪʝʢʪʫʨʫ ʍʍʚʝʢʘ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʛʝʥʠʷ ʌʨʝʥʢʘ ʃʣʦʡʜʘ 

ʈʘʡʜʘ (1889ï1959 ʛʛ.), ʜʘʚʰʝʛʦ ʤʠʨʫ çʜʦʤʘ 

ʧʨʝʨʠʡè ʠ ʦʨʛʘʥʠʯʝʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʢʘʢ ʨʘʟʜʝʣ 

ʬʫʥʢʮʠʦʥʘʣʠʟʤʘ [1ï3].  

ɼʦʤʘ ʈʘʡʪʘ ï ʵʪʦ ʦʩʦʙʳʡ ʘʨʭʝʪʠʧ ʜʦʤʘ, 

ʢʦʪʦʨʳʡ ʤʵʪʨ ʘʤʝʨʠʢʘʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩʦʟʜʘʣ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʠʜʝʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʨʦʜʫʤʘʥʥʦʛʦ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʞʠʚʦʧʠʩʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ 

ʘʥʩʘʤʙʣʷ ʞʠʣʠʱʘ ʩ ʧʨʠʨʦʜʦʡ. ʍʘʨʘʢʪʝʨʥʳʝ 

ʧʨʦʩʪʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʧʘʥʦʨʘʤʥʳʝ ʦʢʥʘ, 

ʙʦʣʴʰʠʝ ʩʚʝʩʳ ʢʨʳʰʠ ʚʳʛʣʷʜʷʪ ʠʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʦ ʠ ʨʝʩʧʝʢʪʘʙʝʣʴʥʦ.ʕʪʦʪʩʪʠʣʴ 

ʩʦʟʜʘʝʪ ʘʪʤʦʩʬʝʨʫ ʩʧʦʢʦʡʩʪʚʠʷ ʠ ʫʶʪʘ, ʘ ʙʣʘʛʦʜʘʨʷ 

ʮʚʝʪʦʚʳʤ ʨʝʰʝʥʠʷʤ, ʦʧʠʨʘʶʱʠʤʩʷ ʥʘ 

ʥʝʡʪʨʘʣʴʥʳʝ, ʩʧʦʢʦʡʥʳʝ, ʩʜʝʨʞʘʥʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʮʚʝʪʘ ʠ ʬʘʢʪʫʨʳ, ʩʦʟʜʘʝʪ ʛʘʨʤʦʥʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʦʡ. 

ɺʦʧʨʦʩʳ ʩʪʠʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʭ, 

ʤʝʪʨʦʨʠʪʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʩʪʨʦʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, 

ʠʭ ʢʦʣʦʨʠʩʪʠʢʠ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ, ʚʳʩʪʫʧʘʷ 

ʩʨʝʜʩʪʚʦʤ ʜʦʩʪʠʞʝʥʠʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ [3, 4]. 

ʆʙʲʝʢʪ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʚ ʩʪʠʣʝ ʈʘʡʪʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʪʠʣʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʮʚʝʪ ʠ ʬʘʢʪʫʨʘ, ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʝ 

ʩʦʯʝʪʘʥʠʷʤʘʪʝʨʠʘʣʘʟʜʘʥʠʡ ʚ ʩʪʠʣʝ çʜʦʤʘ ʈʘʡʪʘè. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʣʝʥʠʝ ʮʚʝʪʦʚʳʭ 

ʛʘʨʤʦʥʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʚʝʪʦʚʦʛʦ 

ʢʦʣʦʨʠʪʘʘʨʭʠʪʝʢʪʫʨʳ ʨʘʡʪʦʚʩʢʦʛʦ ʘʨʭʝʪʠʧʘ ʜʦʤʘ. 

ʎʚʝʪ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʢʘʢ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ, ʪʘʢ ʠ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʘ ʫʣʠʮ, ʢʚʘʨʪʘʣʦʚ, 

ʤʠʢʨʦʨʘʡʦʥʦʚ, ʢʦʪʪʝʜʞʥʳʭ ʧʦʩʝʣʢʦʚ ʠ ʮʝʣʳʭ 

ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ [5, 6]. ʎʚʝʪ ʚʳʩʪʫʧʘʝʪ ʠ 
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ʥʦʩʠʪʝʣʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʪʠʣʷ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʬʦʨʤʘʤʠ ʚʳʷʚʣʷʝʪ 

ʩʪʠʣʝʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʟʜʘʥʠʷ, 

ʩʦʦʨʫʞʝʥʠʷ.ʎʚʝʪ ï ʵʪʦ ʯʫʚʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʩ 

ʵʬʬʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ, 

ʘʩʩʦʮʠʘʪʠʚʥʳʤʠ, ʘ ʪʘʢʞʝ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʷʜʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʎʚʝʪʦʚʳʝ ʛʘʨʤʦʥʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʪʠʣʝ 

çʜʦʤʘ ʈʘʡʪʘè (çʜʦʤʘ ʧʨʝʨʠʡè)ʬʦʨʤʠʨʫʶʪʩʷ 

ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʩʚʷʟʴ 

ʤʝʞʜʫ ʬʦʨʤʦʡ ʠ ʮʚʝʪʦʤ. 

ʎʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ ʜʦʤʦʚ ʚ ʩʪʠʣʝ ʈʘʡʪʘ 

ʚʢʣʶʯʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʡʪʨʘʣʴʥʳʝ ʠ ʪʝʧʣʳʝ 

ʧʨʠʨʦʜʥʳʝ ʮʚʝʪʘ: ʙʝʞʝʚʳʡ, ʧʝʩʦʯʥʳʡ, ʚʩʝ ʦʪʪʝʥʢʠ 

ʩʝʨʦʛʦ ʠ ʢʦʨʠʯʥʝʚʦʛʦ [2, 3, 7]. ʎʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ 

ʟʘʠʤʩʪʚʦʚʘʥʘ ʫ ʧʨʠʨʦʜʳ, ʦʨʛʘʥʠʯʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ 

ʣʶʙʦʡ ʣʘʥʜʰʘʬʪ, ʜʦʧʦʣʥʷʷ ʧʝʡʟʘʞ ʠ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʵʧʦʭʠ ɺʦʟʨʦʞʜʝʥʠʷ. 

ɺ ʜʦʤʘʭ ʈʘʡʪʘ ʤʘʪʝʨʠʘʣʳ ʥʘʨʫʞʥʦʡ ʦʪʜʝʣʢʠ 

ʩ ʛʨʫʙʦʡ ʬʘʢʪʫʨʦʡ ʥʘʪʫʨʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʢʘʤʥʷ, 

ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ, ʙʝʪʦʥʘ ʟʘʚʦʜʷʪʩʷ ʚ ʠʥʪʝʨʴʝʨ ʠ 

ʦʨʛʘʥʠʯʥʦ ʩʦʩʫʱʝʩʪʚʫʶʪ. ʌʝʥʦʤʝʥ ʨʘʡʪʦʚʩʢʦʛʦ 

ʘʨʭʝʪʠʧʘ ʜʦʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʬʦʨʤʠʨʫʝʪ 

ʤʘʪʝʨʠʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʩʦʟʜʘʚʘʷ ʦʱʫʱʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ, ʟʘʱʠʪʳ ʠ 

ʜʦʤʘʰʥʝʛʦ ʫʶʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʜʝʥʪʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʮʚʝʪʦʚ ʠ ʬʘʢʪʫʨ ʢʘʢ ʚ ʵʢʩʪʝʨʴʝʨʝ, ʪʘʢ ʠ 

ʚ ʠʥʪʝʨʴʝʨʝ.  

ɹʝʣʳʡ ʮʚʝʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʦʤʘʭ ʈʘʡʪʘ 

ʥʝʯʘʩʪʦ ʠ ʚʩʝʛʜʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ 

ʦʪʪʝʥʢʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʝʣʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʧʦʜʰʠʚʢʝ ʩʚʝʩʦʚ ʢʨʳʰʠ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʚ ʵʪʦʤ 

ʤʝʩʪʝ ʨʘʩʩʝʷʥʥʳʡ ʦʪʨʘʞʝʥʥʳʡ ʩʚʝʪ, ʧʨʦʥʠʢʘʶʱʠʡ 

ʩʚʝʨʭʫ ʚ ʢʦʤʥʘʪʳ. ʌ. ʃ. ʈʘʡʪ ʧʨʝʜʩʪʘʚʣʷʣ ʟʜʘʥʠʝ ʥʝ 

ʢʘʢ ʧʝʱʝʨʫ, ʘ ʢʘʢ ʢʨʦʚ, çʧʨʦʟʨʘʯʥʳʡè ʥʘʚʝʩ. 

ʇʣʦʩʢʠʝ ʢʨʦʚʣʠ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚʠʟʫʘʣʴʥʦ çʩʣʠʚʘʶʪʩʷè ʩ ʟʝʤʣʝʡ, 

ʦʙʨʘʟʫʷ ʩ ʥʝʡ ʝʜʠʥʦʝ ʮʝʣʦʝ [3]. 

ʉ ʙʝʣʳʤ ʮʚʝʪʦʤ ʩʚʷʟʳʚʘʶʪ ʚʩʸ ʩʚʝʪʣʦʝ, 

ʯʠʩʪʦʝ, ʜʦʙʨʦʝ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʷ ʝʛʦ ʯʸʨʥʦʤʫð 

ʮʚʝʪʫ ʥʦʯʠ ʠʤʨʘʢʘ. ɹʝʣʳʡ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʸʥ 

ʚʧʨʠʨʦʜʝð ʦʙʣʘʢʘ, ʩʥʝʛ, ʮʚʝʪʳ, ʤʝʣ, ʛʣʠʥʘ ʠʜʨ. 

ʇʠʛʤʝʥʪʳ ʙʝʣʦʛʦ ʮʚʝʪʘ ʥʝʩʣʦʞʥʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ 

ʚʦʚʩʝ ʚʨʝʤʝʥʘ: ʤʝʣ, ʠʟʚʝʩʪʥʷʢ, ʩʚʠʥʮʦʚʳʝ ʙʝʣʠʣʘ, 

ʙʝʣʘʷ ʛʣʠʥʘ (ʢʘʦʣʠʥ) ʠʜʨ. 

ɹʝʣʳʡʚʘʨʭʠʪʝʢʪʫʨʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʥʝʩʢʦʣʴʢʠʤʠ ʘʪʨʠʙʫʪʘʤʠ: ʧʨʦʩʪʦʪʦʡ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢʩʚʝʪʫ ʠ ʯʠʩʪʦʪʦʡ. ʇʨʦʩʪʦʪʘð

ʘʪʨʠʙʫʪ, ʧʦʢʘʟʳʚʘʶʱʠʡ, ʥʘʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʳ 

ʬʦʨʤʳ ʠʯʸʪʢʠ ʢʦʥʪʨʘʩʪʳ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ. ʏʠʩʪʦʪʘ ï ʧʨʠʟʥʘʢ ʦʜʥʦʟʥʘʯʥʦʩʪʠ 

ʚʩʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʘʥʩʘʤʙʣʷ ʠʟ ʙʝʣʦʛʦ ʮʚʝʪʘ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʩʚʝʪʫðʩʚʦʡʩʪʚʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʢʧʝʨʝʤʝʥʯʠʚʦʩʪʠ 

ʮʚʝʪʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʛʨʳ ʩʚʝʪʘ ʠ ʪʝʥʠ, ʦʪʙʣʝʩʢʦʚ 

ʠʙʣʠʢʦʚ [8, 9]. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʬʘʩʘʜʘ 

ʟʜʘʥʠʷ ʚ ʩʪʠʣʝ çʜʦʤʘ ʈʘʡʪʘè, ʛʜʝ ʧʨʦʝʤʳ ʠ 

ʧʣʦʩʢʦʩʪʠ ʩʪʝʥ ʢʦʥʪʨʘʩʪʠʨʫʶʪ ʚ ʫʜʘʯʥʦ ʥʘʡʜʝʥʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʷʭ. ʉʪʝʥʳ ʦʰʪʫʢʘʪʫʨʝʥʳ ʠʣʠ ʦʪʜʝʣʘʥʳ 

ʜʝʨʝʚʦʤ. ɼʝʨʝʚʷʥʥʳʡ ʬʘʭʚʝʨʢ ï ʢʦʥʩʪʨʫʢʮʠʷ 

ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ɸʤʝʨʠʢʝ, ʥʦ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʯʣʝʥʝʥʠʠ ʙʝʣʳʭ ʩʪʝʥ ʪʝʤʥʳʤʠ 

ʧʦʣʦʩʘʤʠ, ʢʘʢ ʠ ʚ ʬʦʨʤʝ ʢʨʳʰ, ʦʪʨʘʟʠʣʦʩʴ ʚʣʠʷʥʠʝ 

ʷʧʦʥʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ɼʝʨʝʚʦ ʥʝ ʦʢʨʘʰʝʥʦ, ʘ ʧʦ 

ʷʧʦʥʩʢʦʡ ʪʨʘʜʠʮʠʠ ʧʦʢʨʳʪʦ ʧʦʜʩʚʝʯʝʥʥʳʤ ʣʘʢʦʤ. 

ʌ.ʃ. ʈʘʡʪ ʩʪʨʝʤʠʣʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ 

ʩʦʦʨʫʞʝʥʠʝ ʩʦʟʜʘʚʘʣʦ ʚʧʝʯʘʪʣʝʥʠʝ ʢʘʢ ʙ  r

ʚʳʩʝʯʝʥʥʦʛʦ ʠʟ ʝʜʠʥʦʛʦ ʙʣʦʢʘ, ʧʦʵʪʦʤʫ ʟʦʜʯʠʡ 

ʠʟʙʝʛʘʣ ʜʝʢʦʨʘʪʠʚʥʳʭ ʫʢʨʘʰʝʥʠʡ, ʥʝ ʚʳʪʝʢʘʶʱʠʭ 

ʠʟ ʧʨʠʨʦʜʳ ʤʘʪʝʨʠʘʣʘ [3]. 

 

 
ʈʠʩʫʥʦʢ 1.ɼʦʤ ʋʠʣʣʠʪʩ (WardWillitsHouse), 

ʏʠʢʘʛʦ, 1902ʛ. 

 

ɹʝʞʝʚʳʡ ʮʚʝʪ ï ʰʘʛ ʦʪ ʙʝʣʦʛʦ ʚ ʩʪʦʨʦʥʫ 

ʥʝʡʪʨʘʣʴʥʦʛʦ, ʪʝʧʣʦʛʦ. ɹʝʞʝʚʳʡ ʮʚʝʪ 

ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʧʦʣʥʦʪʫ ʠ ʫʤʠʨʦʪʚʦʨʝʥʠʝ. ɺ 

ʦʪʪʝʥʢʘʭ ʙʝʞʝʚʦʛʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʡʪʨʘʣʴʥʦʩʪʴ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʮʚʝʪʦʚ ʚ ʜʠʟʘʡʥʝ ʠʥʪʝʨʴʝʨʦʚ[8]. 

ɹʝʞʝʚʳʝ ʩʪʝʥʳ ʠʣʠ ʤʝʙʝʣʴ ʧʦʤʦʛʘʶʪ ʩʦʟʜʘʪʴ 

ʢʦʤʬʦʨʪʥʫʶ ʨʘʩʩʣʘʙʣʷʶʱʫʶ ʜʣʷ ʟʨʠʪʝʣʴʥʦʡ 

ʨʝʮʝʧʮʠʠʦʙʩʪʘʥʦʚʢʫ. 

ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʙʝʞʝʚʳʡ ʮʚʝʪ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʛʘʨʤʦʥʠʯʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʘ ʢʘʢ ʚ 

ʠʥʪʝʨʴʝʨʝ, ʪʘʢ ʠ ʚ ʵʢʩʪʝʨʴʝʨʝ [8, 9]. ɹʝʞʝʚʳʝ 

ʦʪʪʝʥʢʠ ʧʨʠʨʦʜʥʦʛʦ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʘʤʥʷ 

ʜʦʙʘʚʣʷʶʪ ʧʨʝʩʪʠʞʥʦʩʪʠ ʠ ʨʦʩʢʦʰʠ. ɹʝʞʝʚʳʡ ʮʚʝʪ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʠʟʫʘʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʩʢʨʳʪʴ 

ʥʝʜʦʩʪʘʪʢʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠʣʠ ʤʝʙʝʣʠ. 

ɹʝʞʝʚʳʡ ʮʚʝʪ ʦʣʠʮʝʪʚʦʨʷʝʪ ʥʝʞʥʦʩʪʴ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʠʥʪʝʨʴʝʨʦʚ 

ʩʧʘʣʝʥ ʠ ʜʨʫʛʠʭ ʫʶʪʥʳʭ ʧʦʤʝʱʝʥʠʡ.ʕʪʦʪ ʮʚʝʪ 

ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʫʚʝʨʝʥʥʦʩʪʴʶ. ʀʟ-ʟʘ 

ʩʚʦʝʡ ʩʧʦʢʦʡʥʦʡ ʧʨʠʨʦʜʳ ʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʩʪʨʝʩʩʘ ʠ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ 

ʨʘʩʩʣʘʙʣʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ. 

ʇʝʩʦʯʥʳʡ ʮʚʝʪ ʘʩʩʦʮʠʠʨʫʶʪ ʩ ʧʨʠʨʦʜʦʡ, 

ʟʝʤʣʝʡ ʠ ʩʦʣʥʮʝʤ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʩʠʤʚʦʣʦʤ 

ʫʤʠʨʦʪʚʦʨʝʥʠʷ ʠ ʛʘʨʤʦʥʠʠ. ʕʪʦʪ ʮʚʝʪ ʦʪʨʘʞʘʝʪ 

ʥʝʞʥʦʩʪʴ, ʩʧʦʢʦʡʩʪʚʠʝ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʅʘ ʨʠʩʫʥʢʝ 

2 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʟʜʘʥʠʷ, ʚʥʝʩʝʥʥʦʛʦ ʚ ʩʧʠʩʦʢ 

ʦʙʲʝʢʪʦʚ ɺʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚ 2019 ʛʦʜʫ, ʠ 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʧʝʩʦʯʥʳʭ ʪʦʥʘʭ. ʅʘ ʘʨʭʠʪʝʢʪʫʨʫ 

ʧʦʤʝʩʪʴʷ ʊʘʣʠʝʩʠʥ ʌ.ʃ. ʈʘʡʪʘ ʚʜʦʭʥʦʚʣʷʣʠ 

ʤʝʩʪʥʳʝ ʧʫʩʪʳʥʠ ʠ ʧʣʘʪʦ ʩ ʠʭ ʛʦʨʠʟʦʥʪʘʤʠ, 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʮʚʝʪʘ ʧʨʠʨʦʜʳ. 
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ʈʠʩʫʥʦʢ 2. ʈʝʟʠʜʝʥʮʠʷ ʊʘʣʠʝʩʠʥ, ʉʐɸ, 1911 ʛ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʩʚʝʪʦʚʳʝ ʧʨʦʝʤʳ ʠ 

ʩʪʝʢʣʷʥʥʳʝ ʩʪʝʥʳ, ʞʠʣʳʝ ʜʦʤʘ ʌ. ʃ. ʈʘʡʪʘ ʫʶʪʥʳ. 

ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʪʜʝʣʢʝ 

ʢʦʤʥʘʪ ʜʝʨʝʚʘ, ʦʙʠʣʠʝ ʢʦʚʨʦʚ ʠ ʪʢʘʥʝʡ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʠ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʦʣʦʚ), ʤʷʛʢʘʷ, ʪʝʧʣʘʷ ʪʦʥʘʣʴʥʦʩʪʴ 

ʠʥʪʝʨʴʝʨʘ[3, 10]. 

ɺ ʠʥʪʝʨʴʝʨʝ ʨʝʟʠʜʝʥʮʠʠ ʊʘʣʠʝʩʠʥ ʋʵʩʪ ʌ.ʃ. 

ʈʘʡʪ ʠʩʧʦʣʴʟʦʚʘʣ ʧʝʩʦʯʥʳʡ ʮʚʝʪ ʚ ʦʪʜʝʣʢʝ ʩʪʝʥ, 

ʧʦʣʦʚ, ʤʝʙʝʣʠ, ʪʝʢʩʪʠʣʷ ʠ ʘʢʩʝʩʩʫʘʨʦʚ (ʨʠʩʫʥʦʢ 3). 

ɽʛʦ ʩʚʝʪʣʳʡ ʦʪʪʝʥʦʢ ʜʦʙʘʚʣʷʝʪ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʚʠʟʫʘʣʴʥʦ ʜʝʣʘʝʪ ʧʦʤʝʱʝʥʠʝ ʙʦʣʝʝ ʩʚʝʪʣʳʤ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. 

 

 
ʈʠʩʫʥʦʢ 3. ʈʝʟʠʜʝʥʮʠʷ ʊʘʣʠʝʩʠʥ ʋʵʩʪ  

ʚ ʉʢʦʪʪʩʜʝʡʣ, ɸʨʠʟʦʥʘ, ʉʐɸ, 1937 ʛ. 

 

ʇʝʩʦʯʥʳʡ ʮʚʝʪ ʯʘʩʪʦ ʩʚʷʟʳʚʘʶʪ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʤʠʨʦʤ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʯʝʣʦʚʝʢʘ. ʆʥ ʩʧʦʩʦʙʝʥ ʚʳʟʳʚʘʪʴ ʯʫʚʩʪʚʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʤʠʨʦʪʚʦʨʝʥʠʷ, ʧʦʤʦʛʘʷ ʩʥʷʪʴ 

ʩʪʨʝʩʩ ʠ ʥʘʧʨʷʞʝʥʠʝ. ʕʪʦʪ ʮʚʝʪ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʠʥʪʝʨʴʝʨʘʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʧʦʢʦʡʥʦʡ ʠ ʛʘʨʤʦʥʠʯʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʧʘʣʴʥʷʭ ʠ ʛʦʩʪʠʥʳʭ, ʛʜʝ 

ʝʛʦ ʥʝʞʥʳʝ ʦʪʪʝʥʢʠ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ 

ʨʝʣʘʢʩʘʮʠʠ ʠ ʧʦʢʦʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʩʦʯʥʦʛʦ ʮʚʝʪʘ ʚ 

ʦʬʦʨʤʣʝʥʠʠ ʠʥʪʝʨʴʝʨʘ ʝʛʦ ʩʦʯʝʪʘʶʪ ʩ ʜʨʫʛʠʤʠ 

ʥʘʪʫʨʘʣʴʥʳʤʠ ʦʪʪʝʥʢʘʤʠ: ʙʝʣʳʤ, ʙʝʞʝʚʳʤ, 

ʢʦʨʠʯʥʝʚʳʤ ʠ ʩʝʨʳʤ. ʊʘʢʦʝ ʩʦʯʝʪʘʥʠʝ ʩʦʟʜʘʝʪ 

ʛʘʨʤʦʥʠʯʥʫʶ ʧʘʣʠʪʨʫ ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʧʨʠʨʦʜʥʫʶ 

ʢʨʘʩʦʪʫ ʧʝʩʦʯʥʦʛʦ ʮʚʝʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʦʯʥʦʛʦ ʮʚʝʪʘ ʧʨʠʚʥʦʩʠʪ 

ʦʱʫʱʝʥʠʝ ʧʣʷʞʘ ʠ ʤʦʨʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʠʥʪʝʨʴʝʨʦʚ ʩ ʤʦʨʩʢʦʡ ʪʝʤʘʪʠʢʦʡ ʠʣʠ 

ʟʘʛʦʨʦʜʥʳʭ ʜʦʤʘʭ.ʆʥ ʧʨʠʜʘʝʪ ʧʦʤʝʱʝʥʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʩʪʴ, ʪʝʧʣʦʪʫ ʠ ʫʶʪ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʷʪʴ ʜʨʫʛʠʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚ 

ʠʥʪʝʨʴʝʨʝ. 

ʌ.ʃ. ʈʘʡʪ ʦʪʜʘʚʘʣ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʝʦʙʨʘʙʦʪʘʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ: 

ʰʝʨʦʭʦʚʘʪʳʤ ʢʘʤʝʥʥʳʤ ʙʣʦʢʘʤ, 

ʥʝʦʪʰʣʠʬʦʚʘʥʥʳʤ ʛʨʘʥʠʪʥʳʤ ʧʦʣʘʤ, ʛʨʫʙʦ 

ʦʪʝʩʘʥʥʳʤ, ʪʷʞʝʣʳʤ ʙʨʝʚʥʘʤ. ɿʦʜʯʠʡ ʧʦʣʴʟʦʚʘʣʩʷ 

ʦʪʜʝʣʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʨʝʟʢʦ 

ʢʦʥʪʨʘʩʪʠʨʫʶʱʠʤʠ ʩʚʦʠʤ ʮʚʝʪʦʤ ʠ ʬʘʢʪʫʨʦʡ. 

ʅʘʧʨʠʤʝʨ, ʨʷʜʦʤ ʩ ʰʠʨʦʢʦʡ ʢʠʨʧʠʯʥʦʡ ʩʪʝʥʦʡ ʩ 

ʢʘʤʠʥʦʤ ʨʘʟʤʝʱʘʣ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʝ ʩʪʝʥʳ ʩ 

ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʠʟ ʪʝʤʥʦʛʦ ʜʝʨʝʚʘ.  

ʀʤʝʥʥʦ ʌ.ʃ. ʈʘʡʪ ʚʚʝʣ ʚ ʠʥʪʝʨʴʝʨ ʛʨʫʙʫʶ 

ʬʘʢʪʫʨʫ ʩʪʝʥʳ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʘʤʥʷ [3]. 

ʆʙʥʘʞʝʥʠʝ ʬʘʢʪʫʨʳ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʦʠʟʚʦʜʠʪ ʚʧʝʯʘʪʣʝʥʠʝ ʮʝʣʴʥʦʩʪʠ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ.ʉʝʨʳʡ ʮʚʝʪ ʙʝʪʦʥʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 

ʧʨʠʦʙʨʝʣ ʚʠʜʥʦʝ ʤʝʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʝ ʚ ʪʦʤ ʯʠʩʣʝ, ʙʣʘʛʦʜʘʨʷ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ ʌ.ʃ. ʈʘʡʪʘ 

(ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 4. ʏʘʩʪʥʳʡ ʜʦʤ (ʤʦʜʝʣʴ çɹ1è), ʉʐɸ 

 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʪʝʨʴʝʨ ʛʦʩʪʠʥʦʡ 

çʍʵʣʠʭʦʢ ʍʘʫʩè, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʚʦʢʨʫʛ 

ʤʘʩʩʠʚʥʦʛʦ ʢʘʤʠʥʘ ʠʟ ʩʝʨʦʛʦ ʬʘʢʪʫʨʥʦʛʦ ʙʝʪʦʥʘ. 

ʉʚʝʪ, ʧʨʦʥʠʢʘʶʱʠʡ ʯʝʨʝʟ ʦʢʥʦ ʢʨʳʰʠ, 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʚʝʪʦʪʝʥʴ ʠ ʘʙʩʪʨʘʢʪʥʳʡ ʙʘʨʝʣʴʝʬʘ 

ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʙʝʪʦʥʘ. ʌ.ʃ. ʈʘʡʪ ʠʩʧʦʣʴʟʦʚʘʣ 

çɹʘʨʥʩʜʦʣʣ ʍʘʫʩè ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʨʠʨʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʩʪʦʯʥʦʡ ʬʠʣʦʩʦʬʠʝʡ ʠ 

ʬʵʥ-ʰʫʡ ð ʟʝʤʣʝʡ (ʢʘʤʝʥʥʘʷ ʢʣʘʜʢʘ, ʙʝʪʦʥ), 

ʦʛʥʝʤ, ʩʚʝʪʦʤ (ʩʚʝʪʦʚʳʝ ʣʶʢʠ) ʠ ʚʦʜʦʡ[10]. 

 

 
ʈʠʩʫʥʦʢ 5. ʀʥʪʝʨʴʝʨ ʛʦʩʪʠʥʦʡ ʚ ʜʦʤʝ ɸʣʠʥʳ 

ɹʘʨʥʩʜʦʣʣ çʍʵʣʠʭʦʢ ʍʘʫʩè ʚ ʖʞʥʦʡ ʂʘʣʠʬʦʨʥʠʠ, 

ʉʐɸ, 1921 ʛ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʦʛʦ 

ʮʚʝʪʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʧʝʨʝʦʧʨʝʜʝʣʠʣʦ ʛʦʨʦʜʩʢʫʶ 

ʵʩʪʝʪʠʢʫ ʠ ʟʘʚʦʝʚʘʣʦ ʚʦʦʙʨʘʞʝʥʠʝ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ 

ʜʠʟʘʡʥʝʨʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.ʆʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʦʛʦ ʮʚʝʪʘ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ[8, 9]: 

ð ʩʜʝʨʞʘʥʥʦʩʪʴ ʠ ʵʣʝʛʘʥʪʥʦʩʪʴ; ʧʨʠʤʝʥʝʥʠʝ 

ʮʚʝʪʘ ʚ ʦʪʜʝʣʢʝ ʬʘʩʘʜʦʚ ʧʨʠʜʘʝʪ ʟʜʘʥʠʶ ʦʪʪʝʥʦʢ 

ʫʪʦʥʯʝʥʥʦʩʪʠ ʠ ʚʝʯʥʦʩʪʠ. ʉʦʯʝʪʘʥʠʝ ʩʝʨʳʭ ʪʦʥʦʚ 

ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʙʝʪʦʥ, ʥʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ, 

ʩʪʝʢʣʦ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʠ 

ʠʟʳʩʢʘʥʥʳʡ ʦʙʨʘʟ; 

ð ʥʝʡʪʨʘʣʴʥʦʩʪʴ ʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ.ʉʝʨʳʡ ð 

ʥʝʡʪʨʘʣʴʥʳʡ ʮʚʝʪ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪʩʷ ʩ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʮʚʝʪʦʚ, ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ 

ʛʦʨʦʜʩʢʫʶ ʠʣʠ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ; 

ð ʠʛʨʘ ʪʝʢʩʪʫʨ.ɸʨʭʠʪʝʢʪʫʨʘ ʩʝʨʦʛʦ ʯʘʩʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʪʝʢʩʪʫʨ. ɻʨʫʙʳʝ 

ʙʝʪʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʣʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ ʠ 

ʦʪʨʘʞʘʶʱʝʝ ʛʣʘʜʢʦʝ ʩʪʝʢʣʦ ʚ ʮʝʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ 

ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʢʦʥʪʨʘʩʪ ʬʘʢʪʫʨ ʠ ʪʝʢʩʪʫʨ; 

ð ʪʚʦʨʯʝʩʢʦʝ ʩʘʤʦʚʳʨʘʞʝʥʠʝ.ʅʝʩʤʦʪʨʷ ʥʘ 

ʩʚʦʡ ʥʝʡʪʨʘʣʴʥʳʡ ʚʠʜ, ʩʝʨʳʡ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʨʭʠʪʝʢʪʦʨʦʚ. ʅʘʦʙʦʨʦʪ, 

ʦʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʙʦʜʫ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 

ʬʦʨʤʘʤʠ ʠ ʫʟʦʨʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʩʝʨʳʡ ʩʣʫʞʠʪ 

ʠʜʝʘʣʴʥʳʤ ʬʦʥʦʤ ʜʣʷ ʷʨʢʠʭ ʘʢʮʝʥʪʦʚ ʮʚʝʪʘ ʠʣʠ 

ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʂʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ð ʵʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʥʝʡʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʡ 

ʦʙʣʘʜʘʝʪ ʩʚʦʝʡ ʫʥʠʢʘʣʴʥʦʡ ʩʠʤʚʦʣʠʢʦʡ ʠ 

ʟʥʘʯʝʥʠʷʤʠ. ɺ ʠʩʢʫʩʩʪʚʝ ʠ ʧʩʠʭʦʣʦʛʠʠ ʵʪʦʪ ʮʚʝʪ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʠ ʥʦʩʠʪ ʨʘʟʣʠʯʥʳʝ ʩʤʳʩʣʳ. 

ʂʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʟʝʤʣʝʡ, 

ʦʭʦʪʦʡ ʠ ʚʩʝʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʆʥ 

ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣʦʤ ʧʨʠʨʦʜʳ, ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʧʨʦʯʥʦʩʪʠ ʠ ʪʝʧʣʦʪʳ. ʂʦʨʠʯʥʝʚʳʡ ʤʦʞʝʪ ʪʘʢʞʝ 

ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʫʤʠʨʦʪʚʦʨʝʥʠʝʤ ʠ 

ʩʧʦʢʦʡʩʪʚʠʝʤ. ʆʥ ʚʳʟʳʚʘʝʪ ʦʱʫʱʝʥʠʝ 

ʩʪʘʙʠʣʴʥʦʩʪʠ, ʦʨʛʘʥʠʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ. 

ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʯʘʩʪʦ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʨʠʨʦʜʦʡ ʠ ʟʝʤʣʝʡ (ʨʠʩʫʥʦʢ 6). ʆʥ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʱʫʱʝʥʠʷ 

ʪʝʧʣʦʪʳ ʠ ʢʦʤʬʦʨʪʘ ʚ ʟʜʘʥʠʷʭ ʠ ʧʦʤʝʱʝʥʠʷʭ.  

 

 
ʈʠʩʫʥʦʢ 6. ɼʦʤ ʈʦʙʠ ʚ ʏʠʢʘʛʦ, ʉʐɸ, 1909 ʛ. 

 

ʂʦʨʠʯʥʝʚʳʝ ʪʦʥʘ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʤʦʛʫʪ 

ʜʦʙʘʚʣʷʪʴ ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ ʠ ʦʨʛʘʥʠʯʥʦʩʪʠ, 

ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ 

ʜʝʨʝʚʦ, ʢʠʨʧʠʯ ʠ ʥʘʪʫʨʘʣʴʥʳʡ ʢʘʤʝʥʴ.ɺ ʜʠʟʘʡʥʝ 

ʠʥʪʝʨʴʝʨʘ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʫʶʪʥʦʡ ʠ ʧʨʠʛʣʫʰʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ. ʆʥ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʚ ʤʝʙʝʣʠ, ʦʙʦʷʭ, ʥʘʧʦʣʴʥʳʭ 

ʧʦʢʨʳʪʠʷʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ. ʂʦʨʠʯʥʝʚʳʡ 

ʮʚʝʪ ʧʨʠʜʘʝʪ ʠʥʪʝʨʴʝʨʫ ʪʨʘʜʠʮʠʦʥʥʦʩʪʴ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʚʥʦʩʠʪʴ ʵʣʝʤʝʥʪʳ ʧʨʠʨʦʜʳ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʀʥʪʝʨʴʝʨ ʜʦʤʘ, ʢʦʪʦʨʳʡ ʌ.ʃ. ʈʘʡʪ ʧʦʩʪʨʦʠʣ 

ʜʣʷ ʉʪʵʥʣʠ ʠ ʄʠʣʜʨʝʜ ʈʦʟʝʥʙʘʫʤ ʚ ʰʪʘʪʝ ɸʣʘʙʘʤʘ, 

ʧʦʭʦʞ ʥʘ ʤʥʦʛʠʝ ʜʨʫʛʠʝ çʜʦʤʘ ʧʨʝʨʠʡè. 

ʎʝʥʪʨʘʣʴʥʳʡ ʢʘʤʠʥ, ʣʠʥʠʷʬʘʩʘʜʥʳʭ ʦʢʦʥʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʪʝʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʨʧʠʯʘ ʠ 

ʜʝʨʝʚʘ, ʘʫʨʘ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʯʝʨʦʢʠ ð ʚʩʝ ʪʝ 

ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʛʘʨʤʦʥʠʯʥʳʡ ʩʪʠʣʴ 

ʈʘʡʪʘ[10].ɹʦʣʴʰʘʷ ʢʨʘʩʥʘʷ ʧʣʠʪʢʘ ʜʣʷ ʧʦʣʘ ʚ ʜʦʤʝ 

ʈʦʟʝʥʙʘʫʤʘ, ʝʜʠʥʩʪʚʝʥʥʦʤ ʜʦʤʝ ʈʘʡʪʘ ʚ ɸʣʘʙʘʤʝ, 

ʦʯʝʥʴ ʪʠʧʠʯʥʘ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʵʩʪʝʪʠʢʠ 

ʈʘʡʪʘ(ʨʠʩʫʥʦʢ 7). 

 

 
ʈʠʩʫʥʦʢ 7. ʀʥʪʝʨʴʝʨ ʜʦʤʘ ʈʦʟʝʥʙʘʫʤʦʚ, ɸʣʘʙʘʤʘ, 

ʉʐɸ, 1939 ʛ. 

 

ɺ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʘʭ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ 

ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʠ ʩʠʤʚʦʣʠʢʫ. 

ʅʘʧʨʠʤʝʨ, ʚ ʦʜʥʠʭ ʢʫʣʴʪʫʨʘʭ ʦʥ ʤʦʞʝʪ 

ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʟʝʤʣʝʡ ʠ ʧʣʦʜʦʨʦʜʠʝʤ, ʘ ʚ 

ʜʨʫʛʠʭ ð ʩ ʠʩʢʫʩʩʪʚʦʤ ʠ ʜʦʩʪʘʪʢʦʤ.ɺ ʠʥʪʝʨʴʝʨʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʶʪʘ, 

ʦʨʛʘʥʠʯʥʦʩʪʠ, ʢʦʥʪʨʘʩʪʘ ʠ ʘʢʮʝʥʪʦʚ. ɺʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʢʦʥʪʝʢʩʪ ʠ ʩʠʤʚʦʣʠʢʫ ʢʦʨʠʯʥʝʚʦʛʦ 

ʮʚʝʪʘ ʧʨʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʝʢʪʘʭ, 

ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʞʝʣʘʝʤʳʭ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʝ.  

ʇʨʠ ʧʨʦʯʪʝʥʠʠ ʩʪʠʣʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʘʨʭʠʪʝʢʪʫʨʳ çʜʦʤʦʚ ʈʘʡʪʘè ʚʥʠʤʘʥʠʝ 

ʘʨʭʠʪʝʢʪʦʨʦʚ ʟʘʯʘʩʪʫʶ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʚʥʝʰʥʝʤ 

ʦʙʣʠʢʝ ʟʜʘʥʠʡ, ʦʜʥʘʢʦ ʮʝʣʴʥʦʩʪʴ ʩʪʠʣʷ ʧʨʦʷʚʣʷʝʪʩʷ 

ʠʤʝʥʥʦ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʮʚʝʪʘ ʠ ʬʘʢʪʫʨ ʠʥʪʝʨʴʝʨʘ ʠ ʵʢʩʪʝʨʴʝʨʘ 

ʚ ʪʚʦʨʯʝʩʪʚʝ ʚʝʣʠʢʦʛʦ ʟʦʜʯʝʛʦ. ɺ ʩʚʦʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʨʭʠʪʝʢʪʫʨʘ ʫʩʘʜʝʙʥʳʭ ʜʦʤʦʚ ʈʘʡʪʘ 

ʧʦʜʯʠʥʝʥʘ ʟʘʢʦʥʫ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʧʨʠʨʦʜʥʳʭ ʤʘʩʩ.  

ʎʚʝʪʦʚʳʝ ʛʘʨʤʦʥʠʠ ʜʦʤʦʚ ʈʘʡʪʘ ʧʦʩʪʨʦʝʥʳ 

ʥʘ ʚʠʟʫʘʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʝʛʦ ʦʙʲʝʢʪʦʚ ʩ 

ʦʢʨʫʞʘʶʱʠʤ ʣʘʥʜʰʘʬʪʦʤ, ʨʝʣʴʝʬʦʤ ʤʝʩʪʥʦʩʪʠ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

https://translated.turbopages.org/proxy_u/en-ru.ru.94eeb0a1-662abcc3-26e97e32-74722d776562/https/www.thoughtco.com/what-is-a-clerestory-window-178425?__ya_mt_enable_static_translations=1
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ʧʨʠʨʦʜʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʜʝʨʝʚʦ, 

ʢʘʤʝʥʴ, ʢʠʨʧʠʯ), ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ.ʉʪʠʣʴ çʜʦʤʘ ʈʘʡʪʘè ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʜʦʩʪʠʞʝʥʠʝ ʛʘʨʤʦʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʦʛʦ 

ʜʦʤʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʦʡ. ɹʣʘʛʦʜʘʨʷ 

ʧʨʠʤʝʥʝʥʠʶ ʥʝʡʪʨʘʣʴʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʮʚʝʪʦʚ 

ʟʜʘʥʠʝ ʙʝʟʫʧʨʝʯʥʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʣʘʥʜʰʘʬʪ, 

ʦʨʛʘʥʠʯʥʦ ʜʦʧʦʣʥʷʷ ʧʝʡʟʘʞ.  

ʋʩʘʜʝʙʥʳʝ ʜʦʤʘ ʈʘʡʪʘ ʠʤʝʣʠ ʤʘʩʩʠʚʥʦʝ 

ʷʜʨʦ ʠʟ ʢʠʨʧʠʯʘ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʢʘʤʥʷ, ʚʦʢʨʫʛ 

ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʦʤʝʱʝʥʠʷ. ʂʘʤʝʥʥʦʝ ʷʜʨʦ 

ʧʨʠʜʘʚʘʣʦ ʟʜʘʥʠʶ ʚʠʟʫʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʚʦʟʚʳʰʘʷʩʴ ʥʘʜ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ ʟʜʘʥʠʷ ʠ 

ʩʠʤʚʦʣʠʟʠʨʫʷ ʧʦʢʦʡ, ʥʝʟʳʙʣʝʤʦʩʪʴ ʜʦʤʘʰʥʝʛʦ 

ʦʯʘʛʘ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʩʪʝʥʳ ʜʦʤʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʙʳʣʠ ʜʝʨʝʚʷʥʥʳʤʠ.ɿʦʜʯʠʡ ʠʟʙʝʛʘʣ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʫʢʨʘʰʝʥʠʡ, ʥʝ ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʧʨʠʨʦʜʳ ʤʘʪʝʨʠʘʣʘ. 

ʎʚʝʪʦʚʦʛʦ ʢʦʣʦʨʠʪ ʘʨʭʠʪʝʢʪʫʨʳ ʨʘʡʪʦʚʩʢʦʛʦ 

ʘʨʭʝʪʠʧʘ ʜʦʤʘ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʨʦʜʥʳʭ ʦʪʪʝʥʢʘʭ 

ʙʝʣʦʛʦ, ʙʝʞʝʚʦʛʦ, ʧʝʩʦʯʥʦʛʦ, ʚʩʝʭ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ 

ʠ ʢʦʨʠʯʥʝʚʦʛʦ, ʪʝʨʨʘʢʦʪʦʚʦʛʦ (ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ 

ʯʝʨʦʢʠ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʤʝʨʥʦʛʦ ʢʦʥʪʨʘʩʪʘ ʧʦ 

ʮʚʝʪʫ ʠ ʬʘʢʪʫʨʝ. 

ʋʩʘʜʝʙʥʳʝ ʜʦʤʘ ʌ.ʃ. ʈʘʡʪʘ ʧʦ-ʜʦʤʘʰʥʝʤʫ 

ʫʶʪʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʠʝ ʩʚʝʪʦʚʳʝ ʧʨʦʝʤʳ ʠ 

ʩʪʝʢʣʷʥʥʳʝ ʩʪʝʥʳ. ɺ ʦʪʜʝʣʢʝ ʧʦʤʝʱʝʥʠʡ 

ʧʨʠʤʝʥʷʶʪʩʷ: ʜʝʨʝʚʦ, ʦʙʠʣʠʝ ʢʦʚʨʦʚ ʠ ʪʢʘʥʝʡ, 

ʤʷʛʢʘʷ, ʪʝʧʣʘʷ ʪʦʥʘʣʴʥʦʩʪʴ 

ʠʥʪʝʨʴʝʨʘ.ʉʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ (ʢʘʤʝʥʴ, ʢʠʨʧʠʯ, ʜʝʨʝʚʦ, ʙʝʪʦʥ) ʥʝ 

ʤʘʩʢʠʨʫʶʪʩʷ ʦʪʜʝʣʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʆʙʥʘʞʝʥʠʝʝʩʪʝʩʪʚʝʥʥʦʡ ʬʘʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ 

ʩʦʟʜʘʝʪ ʚʧʝʯʘʪʣʝʥʠʝ ʮʝʣʴʥʦʩʪʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʧʩʝʚʜʦʦʞʠʞʝʥʥʦʤ (ʢʠʧʷʱʝʤ) ʩʣʦʝ (ʜʘʣʝʝ ʧʦ 

ʪʝʢʩʪʫ çʢʠʧʷʱʠʡ ʩʣʦʡè). ʆʩʦʙʝʥʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʢʠʧʷʱʝʤ ʩʣʦʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʩʞʠʛʘʥʠʝ ʪʦʧʣʠʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʙʲʝʤʝ ʛʦʨʷʯʠʭ ʯʘʩʪʠʮ ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʟʚʝʰʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʰʸʪʦʢ ʢʠʧʷʱʝʛʦ ʩʣʦʷ ʠ ʧʫʪʠ ʠʭ ʨʘʟʚʠʪʠʷ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʥʘ ʢʦʪʣʘʭ ʩ ʢʠʧʷʱʠʤ ʩʣʦʝʤ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʨʝʰʝʪʢʘ, ʚʦʜʦʦʭʣʘʞʜʘʝʤʘʷ ʨʝʰʝʪʢʘ, ʧʩʝʚʜʦʦʞʠʞʝʥʥʳʡ 

ʩʣʦʡ, ʢʠʧʷʱʠʡ ʩʣʦʡ, ʠʥʝʨʪʥʳʡ ʩʣʦʡ, ʙʠʦʪʦʧʣʠʚʦ. 

 

ABSTRACT  
 

The article discusses the technology of fuel combustion in a pseudo-fluidized (boiling) bed (hereinafter referred 

to as the çfluidized bedè). The peculiarity of the fluidized bed combustion boilers technology is that the fuel is burned 

in the volume of hot particles of inert material in a suspended state. The article also examines various designs of grills 

fluidized bed and ways of their development. An analysis of the problems associated with their operation in fluidized 

bed boilers is been carried out. 

Keywords: air distribution grill,  water-cooled grid, pseudo-fluidized bed, fluidized bed, inert bed, biofuels. 

 

ɹʠʦʤʘʩʩʘ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʜʣʷ ʩʞʠʛʘʥʠʷ ʚ 

ʢʦʪʣʘʭ ʧʦʢʘʟʘʣʘ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʭʦʪʷ ʧʨʠ 

ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʢʦʪʣʦʚ ʰʣʦ ʤʝʜʣʝʥʥʦ. ʆʜʥʠʤ ʠʟ 

ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʙʳʣʘ 

ʩʠʩʪʝʤʘ ʩʞʠʛʘʥʠʷ. ʇʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʙʳʣʦ ʩʞʠʛʘʥʠʝ ʪʦʧʣʠʚʘ ʚ 

ʩʣʦʝ ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʣʦʩʥʠʢʦʚʦʡ ʨʝʰʝʪʢʝ. 

ɹʠʦʪʦʧʣʠʚʦ ʧʦ ʩʘʤʦʡ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʥʝʦʜʥʦʨʦʜʥʦ. 

ɽ y ʧʣʦʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʠ ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʣʴʥʦ 

ʨʘʟʣʠʯʘʶʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʝ y ʪʦʧʣʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʠʣʠ 

ʜʘʞʝ ʧʨʠ ʢʘʞʜʦʡ ʧʦʩʪʘʚʢʝ ʪʦʧʣʠʚʘ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʦʜʭʦʜʦʤ ʢ ʩʞʠʛʘʥʠʶ ʙʠʦʤʘʩʩʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʘʨʘ ʷʚʣʷʝʪʩʷ ʩʞʠʛʘʥʠʝ ʚ 

ʧʩʝʚʜʦʦʞʠʞʝʥʥʦʤ (ʢʠʧʷʱʝʤ) ʩʣʦʝ. ʇʨʠ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʠʥʝʨʪʥʳʡ ʤʘʪʝʨʠʘʣ 

(ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʢʚʘʨʮʝʚʳʡ ʠʣʠ ʜʦʣʦʤʠʪʦʚʳʡ 

ʧʝʩʦʢ ʩ ʨʘʟʤʝʨʦʤ ʬʨʘʢʮʠʡ 0,5 ï 2 ʤʤ) ʠ ʪʦʧʣʠʚʦ 

ʥʘʭʦʜʷʪʩʷ ʚ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠ ʠʥʪʝʥʩʠʚʥʦ 

ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ, ʜʚʠʛʘʷʩʴ ʢʦʣʝʙʘʪʝʣʴʥʦ ʚʚʝʨʭ ʠ 

ʚʥʠʟ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʨʦʙʣʝʥʠʝ ʠ ʠʟʤʝʣʴʯʝʥʠʝ 

ʪʦʧʣʠʚʘ ʚ ʙʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ, ʟʘ ʩʯʝʪ 

ʩʦʫʜʘʨʝʥʠʷ ʯʘʩʪʠʮ ʪʦʧʣʠʚʘ ʤʝʞʜʫ ʩʦʙʦʡ, ʵʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʫʜʝʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʢʠʩʣʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴ ʧʦʚʝʨʭʥʦʩʪʴ 

ʯʘʩʪʠʮ ʪʦʧʣʠʚʘ. ʊʘʢ ʞʝ ʟʘ ʩʯʝʪ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʛʦ 

ʚ ʩʣʦʝ ʪʝʧʣʘ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʪʘʙʠʣʴʥʦʝ ʛʦʨʝʥʠʝ ʪʦʧʣʠʚʘ. 

ɽʱʝ ʚ 50-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʪʦʧʢʠ ʩ ʢʠʧʷʱʠʤ ʩʣʦʝʤ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ 

ʚʝʩʴ ʩʣʦʡ ʥʘʭʦʜʠʣʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʚʥʦʤʝʨʥʦʛʦ 

çʢʠʧʝʥʠʷè, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʟʘʩʪʦʡʥʳʝ 

ʟʦʥʳ ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʪʦʧʣʠʚʘ ʠ 

ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʣʦʷ. ɼʘʥʥʳʝ ʟʘʜʘʯʠ ʩʪʘʚʷʪʩʷ 

ʧʝʨʝʜ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʤʠ ʨʝʰʝʪʢʘʤʠ, ʧʨʠ 

ʵʪʦʤ ʢʦʥʩʪʨʫʢʮʠʷ ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʨʝʰʝʪʦʢ ʨʘʟʚʠʚʘʣʘʩʴ ʧʫʪʝʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ ʧʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʣʦʚ ʩ ʢʠʧʷʱʠʤ 
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ʩʣʦʝʤ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ 4-ʝ ʦʩʥʦʚʥʳʭ ʪʠʧʘ 

ʨʝʰyʪʦʢ. 

ʂ ʧʝʨʚʦʤʫ ʪʠʧʫ ʨʝʰʝʪʦʢ ʢʠʧʷʱʝʛʦ ʩʣʦʷ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʝʰʝʪʢʫ çʩʞʠʛʘʪʝʣʴè (ʈʠʩʫʥʦʢ 1), 

ʜʘʥʥʳʡ ʪʠʧ ʨʝʰʝʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʢʦʨʦʙ, ʟʘʥʠʤʘʶʱʠʡ ʚʩʝ ʩʝʯʝʥʠʝ 

ʪʦʧʢʠ. ʉʚʝʨʭʫ ʜʘʥʥʦʛʦ ʢʦʨʦʙʘ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʧʣʘ 

ʧʝʨʚʠʯʥʦʛʦ ʜʫʪʴʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʢʦʨʠʜʦʨʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʘʛʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʡ ʰʘʛ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺʳʛʨʫʟʢʘ ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʟʦʣʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʙʦʢʫ.   

ʋ ʜʘʥʥʦʛʦ ʪʠʧʘ ʨʝʰʸʪʦʢ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: 

ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚʝʨʭʥʠʡ ʣʠʩʪ ʢʦʨʦʙʘ 

ʧʦʜʚʝʨʛʘʣʩʷ ʜʝʬʦʨʤʘʮʠʷ, ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠʥʝʨʪʥʦʛʦ ʩʣʦʷ;  

ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʚʳʛʨʫʟʢʦʡ ʠʥʝʨʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʣʦʷ ʠ ʟʦʣʳ; 

ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʩʣʦʷ ʥʝʦʙʭʦʜʠʤ ʦʩʪʘʥʦʚ 

ʢʦʪʣʘ, ʪ.ʢ. ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʢʦʪʣʘ ʩʣʦʡ 

ʧʦʜʚʝʨʞʝʥ ʘʛʣʦʤʝʨʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ çʢʠʧʷʱʝʛʦ ʩʣʦʷè. 

ʋʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʥʠʞʘʣʠ ʥʘʜʝʞʥʦʩʪʴ 

ʨʘʙʦʪʳ ʩʣʦʷ ʠ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʤʝʞʜʫ ʦʩʪʘʥʦʚʘʤʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʝhʝʪʢʘ ʢʠʧʷʱʝʛʦ ʩʣʦʷ çʩʞʠʛʘʪʝʣʴè 

 

ɺʦ ʚʪʦʨʦʤ ʪʠʧʝ ʨʝʰʸʪʦʢ ʢʠʧʷʱʝʛʦ ʩʣʦʷ 

çʦʙʳʯʥʳʡ ʧʦʜè (ʈʠʩʫʥʦʢ 2) ʙʳʣʠ ʫʯʪʝʥʳ 

ʥʝʜʦʩʪʘʪʢʠ ʧʝʨʚʦʛʦ ʪʠʧʘ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʪʝʧʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚʝʨʭʥʝʛʦ ʣʠʩʪʘ ʢʦʨʦʙʘ, ʝʛʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʜʝʣʠʣʠ ʥʘ ʯʘʩʪʠ ʚʩʪʘʚʠʚ ʚ 

ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʣʠʩʪʘʤʠ ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ 

ʪʨʫʙʳ, ʘ ʪʘʢʞʝ ʧʝʨʝʥʝʩʣʠ ʩʣʠʚ ʠʥʝʨʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʣʦʷ ʠ ʟʦʣʳ ʥʘ ʚʝʨʭʥʠʡ ʣʠʩʪ ʢʦʨʦʙʘ ʩ 

ʧʨʦʭʦʜʦʤ ʪʨʫʙ (ʢʦʨʦʙʦʚ) ʜʣʷ ʩʣʠʚʘ ʩʣʦʷ ʯʝʨʝʟ 

ʚʦʟʜʫʰʥʳʡ ʚʦʟʜʫʭʦʨʘʟʜʝʣʷʶʱʠʡ ʢʦʨʦʙ. ɼʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ ʨʘʙʦʪʝ 

çʢʠʧʷʱʝʛʦ ʩʣʦʷè, ʥʦ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʙʨʘʣʠ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʧʦ ʩʣʠʚʫ ʠʥʝʨʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʣʦʷ. ʊʘʢ ʢʨʫʧʥʳʝ ʥʝ ʛʦʨʶʯʠʝ ʵʣʝʤʝʥʪʳ 

ʧʝʨʝʢʨʳʚʘʣʠ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ ʪʨʫʙ (ʢʦʨʦʙʦʚ), 

ʪʘʢʞʝ ʥʝ ʫʜʘʚʘʣʘʩʴ ʩʣʠʚʘʪʴ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʳʝ 

ʯʘʩʪʠ ʩʣʦʷ ʩʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʨʝʰʝʪʢʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʣʦ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʚʦʟʜʫʭʘ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʨʝʰʝʪʢʠ ʠ ʫʭʫʜʰʘʣʦ 

ʨʘʙʦʪʫ çʢʠʧʷʱʝʛʦ ʩʣʦʷè. ʆʩʦʙʝʥʥʦ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʟʜʫʭʘ 

ʦʱʫʱʘʣʘʩʴ ʥʘ ʧʦʥʠʞʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ ʧʦ 

ʧʝʨʠʬʝʨʠʠ ʨʝʰʝʪʢʠ ʥʝ ʭʚʘʪʘʣʦ ʥʘʧʦʨʘ ʚʦʟʜʫʭʘ.  

 

 

 
ʈʠʩʫʥʦʢ 2. ʈʝʰʝʪʢʘ ʢʠʧʷʱʝʛʦ ʩʣʦʷ çʦʙʳʯʥʳʡ ʧʦʜè 

 

ʊʨʝʪʠʡ ʪʠʧ ʨʝʰʸʪʦʢ ʢʠʧʷʱʝʛʦ ʩʣʦʷ 

çʚʦʟʜʫʭʦʦʭʣʦʞʜʘʝʤʳʝ ʙʘʣʢʠè (ʈʠʩʫʥʦʢ 3) ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʨʦʜʠʪʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʸʪʦʢ 

ʢʠʧʷʱʝʛʦ ʩʣʦʷ. ɺ ʜʘʥʥʦʤ ʪʠʧʝ ʨʝʰʸʪʦʢ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʦʜʠʥ ʚʦʟʜʫʰʥʳʡ ʢʦʨʦʙ ʥʘ ʚʩʝ 

ʩʝʯʝʥʠʝ ʪʦʧʢʠ, ʘ ʥʝʩʢʦʣʴʢʦ ʢʦʨʦʙʦʚ ʚ ʢʦʪʦʨʳʝ 

ʧʦʜʚʦʜʠʪʩʷ ʚʦʟʜʫʭ ʥʘ ʛʦʨʝʥʠʝ ʯʝʨʝʟ ʩʦʧʣʘ 

ʧʝʨʚʠʯʥʦʛʦ ʜʫʪʴʷ. ʂʦʨʦʙʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʦʜʝ ʥʝ 

ʩʧʣʦʰʥʳʤ ʨʷʜʦʤ, ʘ ʩ ʧʨʦʤʝʞʫʪʢʦʤ ʧʨʠʤʝʨʥʦ 

ʨʘʚʥʳʤ ʩʝʯʝʥʠʶ ʢʦʨʦʙʘ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ 

ʧʦʟʚʦʣʠʣʦ ʧʦʣʥʦʩʪʴʶ ʩʥʷʪʴ ʧʨʦʙʣʝʤʳ ʩ ʫʜʘʣʝʥʠʝʤ 

ʠʥʝʨʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʣʦʷ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʧʨʠ 

ʦʩʪʘʥʦʚʝ ʢʦʪʣʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʝʨʠʦʜʘ 

ʨʘʙʦʪʳ ʢʦʪʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʇʨʠʤʝʥʝʥʠʝ ʨʷʜʘ ʠʟ 

ʢʦʨʦʙʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʦʣʝʝ ʨʘʚʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʝʨʚʠʯʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦ ʚʩʝʡ 

ʧʣʦʱʘʜʠ ʨʝʰʝʪʢʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦʤʫ ʧʩʝʚʜʦʦʞʠʞʝʥʠʶ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ 

ʥʘʛʨʫʟʦʢ. ʆʜʥʘʢʦ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʠʤʝʣʦ ʠ ʦʜʠʥ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ, ʘ ʠʤʝʥʥʦ ʪʦ, ʯʪʦ 

ʚʦʟʜʫʰʥʳʝ ʢʦʨʦʙʘ ʧʨʠ ʨʘʙʦʪʝ ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʣʠʩʴ 

ʠ ʠʭ ʥʘʯʠʥʘʣʦ ʢʦʨʦʙʠʪʴ ʠ ʜʝʬʦʨʤʠʨʦʚʘʪʴ. 
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ʈʠʩʫʥʦʢ 3. ʈʝʰʝʪʢʘ ʢʠʧʷʱʝʛʦ ʩʣʦʷ çʚʦʟʜʫʭʦʦʭʣʘʞʜʘʝʤʳʝ ʙʘʣʢʠè 

 

ʂ ʯʝʪʚʝʨʪʦʤʫ ʧʦʢʦʣʝʥʠʶ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

çʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ ʙʘʣʢʠè (ʈʠʩʫʥʦʢ 4). 

ɺʦʜʦʦʭʣʘʞʜʘʝʤʳʝ ʪʨʫʙʳ ʷʚʣʷʶʪʩʷ ʩʠʣʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʚʦʟʜʫʰʥʳʭ ʢʦʨʦʙʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʭʣʘʞʜʝʥʠʝ, ʘ ʪʘʢʞʝ ʞʝʩʪʢʦʩʪʴ ʠ 

ʧʨʦʯʥʦʩʪʴ ʚʦʟʜʫʰʥʳʭ ʢʦʨʦʙʦʚ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ 

ʧʦʟʚʦʣʠʣʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʜʝʬʦʨʤʘʮʠʶ 

ʚʦʟʜʫʰʥʳʭ ʢʦʨʦʙʦʚ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʘʩʰʠʨʝʥʠʡ. ʊʘʢ ʞʝ ʜʘʥʥʦʝ 

ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠʥʝʨʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʣʦʷ, ʧʨʠ ʝʛʦ ʜʨʝʥʠʨʦʚʘʥʠʠ, ʟʘ ʩʯʝʪ 

ʧʝʨʝʜʘʯʠ ʯʘʩʪʠ ʝʛʦ ʪʝʧʣʘ ʚʦʜʝ ʯʝʨʝʟ 

ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ ʪʨʫʙʳ ʠ ʧʨʦʩʪʘʚʦʢ. 

 

 
 

ʈʠʩʫʥʦʢ 4. ʈʝʰʝʪʢʘ ʢʠʧʷʱʝʛʦ ʩʣʦʷ çʚʦʜʦʦʭʣʘʞʜʘʝʤʳʝ ʙʘʣʢʠè 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʨʝʰʝʪʢʘ ʨʘʟʤʝʱʝʥʥʘʷ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʧʦʯʥʦʡ ʢʘʤʝʨʳ, ʟʘʥʠʤʘʝʪ ʚʘʞʥʫʶ 

ʯʘʩʪʴ ʚ ʪʦʧʦʯʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʢʦʪʣʘ. ʇʨʠ ʵʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʡ 

ʨʘʙʦʪʘ ʢʦʪʣʘ ʩ ʢʠʧʷʱʠʤ ʩʣʦʝʤ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʝʩʧʝʯʝʥʘ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʚʦʟʜʫʭʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʨʝʰʝʪʢʠ, ʨʝʰʝʪʢʠ ʩ 

ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʤʠ ʙʘʣʢʘʤʠ. ɼʘʥʥʳʡ ʪʠʧ ʨʝʰʝʪʢʠ 

ʥʘʠʙʦʣʝʝ ʣʫʯʰʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ ʚ ʩʣʦʝ ʠ ʪʝʤ ʩʘʤʳʤ 

ʧʦʜʜʝʨʞʠʚʘʝʪ çʢʠʧʝʥʠʝè ʩʣʦʷ.  
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ɸʅʅʆʊɸʎʀʗ 
 

ɺ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʠʥʞʝʥʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʨʝʜʝʣʠʣʠ ʤʠʥʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʡ ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ 

ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʩʠʪʝʣʷ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʤʙʠʢʦʨʤʦʚ. 

ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʩʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʫʯʠʪʳʚʘʪʴ ʨʘʟʤʝʨʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʢʦʨʤʘ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʨʘʟʤʝʨʘʤʠ ʩʤʝʩʠʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʤʠʥʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʤʦʜʝʣʠ ʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʩʤʝʩʠʪʝʣʴ, ʢʦʤʙʠʢʦʨʤ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʘʩʰʪʘʙʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ABSTRACT 
 

In the work, based on the application of mathematical modeling methods using probability theory in engineering 

research, the minimum acceptable scale factor for calculating the basic geometric parameters of a gravity mixer of feed 

components was determined. A probabilistic method for determining the design parameters of a gravity mixer allows 

one to take into account with sufficient accuracy the dimensional relationships between food particles and the geometric 

dimensions of the mixer using the minimum acceptable scale factor for the ratio of the dimensions of the model and the 

natural sample. 

Keywords: gravity mixer, compound feed, modeling, scale factor, geometric parameters. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʈʘʟʨʘʙʦʪʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʦʚ 

ʩʚʷʟʘʥʘ ʩ ʙʦʣʴʰʠʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ʇʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʢʘʢ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʪʨʫʜʘ ʠ ʩʨʝʜʩʪʚ 

ʧʨʦʠʟʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʤʦʱʴ ʠʤ ʚ ʵʪʦʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ (ʬʠʟʠʯʝʩʢʦʝ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ) 

[1,2,3]. ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʦʣʴʢʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦ 

ʧʝʨʝʥʝʩʪʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʥʘʪʫʨʘʣʴʥʳʡ 

ʦʙʨʘʟʝʮ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʩʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ ʢʦʤʙʠʢʦʨʤʘ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩʤʝʩʠʪʝʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʫʶ 

ʧʦʤʦʱʴ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚ 

ʠʥʞʝʥʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [4]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ʠ ʩʨʝʜʩʪʚ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʤʝʩʠʪʝʣʝʡ ʢʦʨʤʦʚ [5]. ʇʨʦʙʣʝʤʘ 

ʩʦʩʪʦʠʪ ʣʠʰʴ ʚ ʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ 

ʧʝʨʝʥʝʩʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ. 

ʂʘʢ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ [1,5] ʜʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʨʦʷʪʥʳʝ ʩʧʦʩʦʙʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʩʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  
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ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʬʠʟʠʯʝʩʢʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʩʠʪʝʣʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʦʨʠʶ ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʠʥʞʝʥʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʪʝʛʨʘʣʘ ʃʘʧʣʘʩʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ ʤʦʜʝʣʠ ʩʤʝʩʠʪʝʣʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ. 
ʇʨʠ ʬʠʟʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʤʝʩʠʪʝʣʝʡ 

ʢʦʤʙʠʢʦʨʤʦʚ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʘʚʠʣʴʥʳʡ 

ʚʳʙʦʨ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. 

ʆʰʠʙʦʯʥʳʡ ʚʳʙʦʨ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʩʢʘʞʝʥʠʶ 

ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʤʘʩʰʪʘʙʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʜʝʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʩʠʪʝʣʷ 

ʨʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʦ ʚʝʨʦʷʪʥʦʤ ʧʦʜʦʙʠʠ ʩʠʩʪʝʤʳ 

ʢʦʤʙʠʢʦʨʤ ï ʩʤʝʩʠʪʝʣʴ ʧʨʠ ʥʘʣʠʯʠʠ ʩʣʝʜʫʶʱʠʭ 

ʜʦʧʫʱʝʥʠʡ: 

ʩʤʝʰʠʚʘʝʤʳʝ ʢʦʨʤʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʜʠʩʢʨʝʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩ 

ʦʜʠʥʘʢʦʚʳʤ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ 

ʩʨd
; 

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʤʝʰʠʚʘʝʤʳʭ ʢʦʨʤʦʚ 

ʧʦʟʚʦʣʷʶʪ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʠʪʴ 

ʪʨʝʙʫʝʤʫʶ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʠʭ ʩʤʝʰʠʚʘʥʠʷ ʚ 

ʜʦʩʪʘʪʦʯʥʦʤ ʠʭ ʦʙʲʝʤʝ; 

ʚ ʧʨʝʜʝʣʘʭ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ 

ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ, ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʯʘʩʪʠʮ (ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʥʝ ʦʪʚʝʯʘʝʪ 

ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ), ʧʫʩʪʦʪ ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʯʝʪʘʥʠʝ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ. 

ʪʘʢ ʢʘʢ ʵʣʝʤʝʥʪʘʨʥʳʡ ʦʙʲʝʤ ʤʦʜʝʣʠ ʜʦʣʞʝʥ 

ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ, ʪʦ ʦʥ 

ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ ʧʦ ʚʝʣʠʯʠʥʝ, ʯʪʦʙʳ 

ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʭʘʨʘʢʪʝʨʥʳʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ (ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʠʮ 

ʧʦ ʦʙʲʝʤʫ) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʦʤʫ ʧʦʣʦʞʝʥʠʶ, 

ʢʦʪʦʨʦʝ ʠʤʝʣʦ ʤʝʩʪʦ ʜʣʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ; 

ʤʦʜʝʣʴ ʢʦʨʤʦʚʦʡ ʤʘʩʩʳ ʩʦʩʪʦʠʪ ʠʟ ʪʝʭ ʞʝ 

ʯʘʩʪʠʮ ʢʦʨʤʘ, ʯʪʦ ʠ ʢʦʨʤʦʚʳʝ ʤʘʩʩʳ ʥʘʪʫʨʘʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ. 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʩʤʝʩʠʪʝʣʝʡ 

ʢʦʤʙʠʢʦʨʤʦʚ ʦʩʥʦʚʥʳʤ ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʤʝʰʠʚʘʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʩʤʝʩʠʪʝʣʷ ʙʫʜʝʪ ʠʩʭʦʜʠʪʴ ʠʟ ʧʦʢʘʟʘʪʝʣʷ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʤʙʠʢʦʨʤʘ. 

ʆʧʨʝʜʝʣʠʪʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʤʝʰʠʚʘʥʠʷ 

ʢʦʤʙʠʢʦʨʤʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʛʨʘʣ ʃʘʧʣʘʩʘ ʚ 

ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ [4] 

( ) ñ
-=<<

b

a

t dtebyap
25,0

2

1

p
.          (1) 

 

ɺ ʚʳʨʘʞʝʥʠʠ (1) 
y

 ʷʚʣʷʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʥʦʡ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ x  (ʯʠʩʣʦʤ 

ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʩʦʙʳʪʠʷ ʚ ʥʝʟʘʚʠʩʠʤʳʭ 

ʠʟʤʝʨʝʥʠʷʭ) ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

s
xmx

y
-

=
                                  (2) 

ʛʜʝ xm
 ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x ; 
s ï ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʚʝʣʠʯʠʥʳ x . 

 

ɽʩʣʠ ʧʦʷʚʣʝʥʠʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ x  ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʦʮʝʩʩʝ ʨʘʚʥʦʚʝʨʦʷʪʥʦʩʪʥʦʝ, ʪʦ 

ʝʩʪʴ ʧʦʜʯʠʥʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ xm

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 

 

pnmx Ö=
                               (3) 

ʛʜʝ n  ï ʦʙʱʝʝ ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ; 
p

 - ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʩʦʙʳʪʠʷ x . 

 

ʉʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ s ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʚʳʨʘʞʝʥʠʶ 

 

npq=s
                                   (4) 

ʛʜʝ 
pq -=1

 ï ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ x . 

 

ʊʦʛʜʘ ʚʳʨʘʞʝʥʠʝ (1) ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ 
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ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ [1,5] 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʙʲʝʤʝ ʢʦʤʙʠʢʦʨʤʘ, ʩʦʜʝʨʞʘʱʝʤ 
n  ʝʜʠʥʠʮ ʢʦʤʧʦʥʝʥʪʦʚ (ʠʟʤʝʨʝʥʠʡ), ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ ʩʪʘʥʜʘʨʪʥʫʶ ʛʨʫʧʧʫ ʯʘʩʪʠʮ ʢʦʨʤʘ, 

ʦʪʚʝʯʘʶʱʠʭ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩ2 ʠ ʤʠʥʠʤʘʣʴʥʘʷ ʩ1 ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʦʙʲʝʤʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʫʜʝʪ 

 

( ) ( )21 ncbnpnca =<<=
.                 (6) 

 

ʊʘʢ ʢʘʢ 1nca=
; 2ncb=

, ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʧʘʜʘʥʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʙʠʢʦʨʤʘ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ 

npq

npx
y

-
=

,                                (7) 
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ʩ ʧʘʨʘʤʝʪʨʘʤʠ 
pnmx Ö=

 ʠ 
npq=s

 

ʦʧʨʝʜʝʣʠʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ 
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ʉʦʦʪʥʦʰʝʥʠʝ (4) ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ 

ʠʥʪʝʛʨʘʣʳ ʃʘʧʣʘʩʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ 
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              (9) 

 

ʀʟʚʝʩʪʥʦ [5], ʯʪʦ ʧʦ ʟʦʦʪʝʭʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʤʙʠʢʦʨʤʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 

84é96% ʧʨʠ ʩʨʝʜʥʝʤ ʜʠʘʤʝʪʨʝ ʯʘʩʪʠʮ 

ʤ002,0ʩʨ=d
. ʆʪʩʶʜʘ ʧʨʠ 84,01=c  ʠ 96,02=c ; 

9,0=p ; 1,0=q  ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʢʦʤʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʙʫʜʝʪ 

 

( )np 2,02F=                                 (10) 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʰʪʘʙʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʜʦʙʠʷ ʤʦʜʝʣʠ 

ʩʤʝʩʠʪʝʣʷ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʟʘʜʘʚʘʷʩʴ 

ʟʥʘʯʝʥʠʷʤ n  ʧʦ ʚʳʨʘʞʝʥʠʶ (6) ʚʳʯʠʩʣʠʪʴ 

ʘʨʛʫʤʝʥʪ F ʠ ʧʦ ʪʘʙʣʠʮʘʤ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ 

ʃʘʧʣʘʩʘ [4] ʦʧʨʝʜʝʣʠʪʴ ʠʩʢʦʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 

(ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʢʦʤʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʤʝʰʠʚʘʝʤʦʛʦ ʢʦʨʤʘ 

n  n  3

2,0 n

 
F 

p
 

100 10,0 2,00 0,477 0,954 

150 12,2 2,45 0,493 0,986 

200 14,1 2,82 0,497 0,994 

250 15,8 3,16 0,499 0,998 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ 250=n  

ʠʩʢʦʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʣʠʟʢʘ ʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

(ʧʨʘʚʠʣʦ 997,03 =s ). ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ 99,8% 

ʩʣʫʯʘʝʚ ʚ ʟʘʜʘʥʥʦʤ ʦʙʲʝʤʝ ʢʦʨʤʘ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʦʷʱʠʭ ʠʟ 250 

ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʠʮ ʩ 
ʤ002,0ʩʨ=d

 

ʙʫʜʝʪ ʥʝ ʤʝʥʝʝ 84%. 

ʈʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ [6,7], ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʤʙʠʢʦʨʤʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʩʤʝʩʠʪʝʣʝʤ, 

ʷʚʣʷʶʪʩʷ ʬʦʨʤʘ ʢʦʨʧʫʩʘ, ʬʦʨʤʘ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩʤʝʩʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʳʩʦʪʘ ʠ ʰʠʨʠʥʘ ʢʦʨʧʫʩʘ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʥʝʤ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʤʝʩʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʦʪ ʚʝʨʦʷʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʯʘʩʪʠʮ ʢʦʨʤʘ ʧʦ ʦʙʲʝʤʫ ʤʦʜʝʣʠ ʢʘʤʝʨʳ 

ʩʤʝʰʠʚʘʥʠʷ ʩʦʧʦʩʪʘʚʠʤ ʧʨʝʜʝʣʴʥʳʡ ʦʙʲʝʤ ʯʘʩʪʠʮ 

ʢʦʨʤʘ ʩ ʦʙʲʝʤʦʤ ʤʦʜʝʣʠ ʢʘʤʝʨʳ ʩʤʝʰʠʚʘʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʜʦʧʫʩʪʠʤ, ʯʪʦ ʚʩʝ ʯʘʩʪʠʮʳ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʤʝʰʠʚʘʝʤʳʭ ʢʦʨʤʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʰʘʨʠʢʠ ʩ 

ʜʠʘʤʝʪʨʦʤ ʩʨd
, ʘ ʜʣʠʥʘ ʠ ʜʠʘʤʝʪʨ ʰʥʝʢʘ ʨʘʚʥʳ 

ʜʣʠʥʝ ʠ ʜʠʘʤʝʪʨʫ ʤʦʜʝʣʠ ʢʘʤʝʨʳ ʩʤʝʰʠʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʚʝʣʠʯʠʥʘ 

ʧʨʝʜʝʣʴʥʦʛʦ ʦʙʲʝʤʘ, dV  ʩʦʩʪʦʷʱʝʛʦ ʠʟ n  ʯʘʩʪʠʮ 

ʢʦʨʤʘ ʩ ʜʠʘʤʝʪʨʦʤ ʩʨd
 ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝ ʤʝʥʴʰʝ 84% ʨʘʚʥʘ 

 

n
d

dV
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.                              (11) 

 

ʊʘʢ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʟʥʘʯʝʥʠʝ n  ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʝ ʤʝʥʝʝ 250, ʪʦ  
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ʆʙʲʝʤ ʤʦʜʝʣʠ ʢʘʤʝʨʳ ʩʤʝʰʠʚʘʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʩʠʪʝʣʷ 

LBHkkdV H3= ,                    (13) 

 

ʛʜʝ3
k

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʢʘʤʝʨʳ; 

M

M
H

L

H
k =

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʦʪʥʦʰʝʥʠʷ 

ʚʳʩʦʪʳ ʤʦʜʝʣʠ ʢʘʤʝʨʳ ʩʤʝʰʠʚʘʥʠʷ MH
 ʠ ʝʝ 

ʰʠʨʠʥʳ ML ; 

L, ɺ, ʅ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʰʠʨʠʥʘ, ʛʣʫʙʠʥʘ ʠ 

ʚʳʩʦʪʘ ʢʘʤʝʨʳ ʩʤʝʰʠʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʩʤʝʩʠʪʝʣʷ. 

 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʤʝʩʠʪʝʣʝʡ ʧʨʠʥʠʤʘʶʪ 

ʩʦʦʪʥʦʰʝʥʠʝ ɺ ʠ L ʢʘʢ ɺ= 0,25é0,30 L. 

ʉʦʧʦʩʪʘʚʣʷʷ (12) ʠ (13) ʠʤʝʝʤ  
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ʄʠʥʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʡ ʤʘʩʰʪʘʙʥʳʡ 
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32  

 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʩʦʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʩʠʪʝʣʷ 

ʦʧʨʝʜʝʣʠʤ ʠʟ ʚʳʨʘʞʝʥʠʷ: 
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ʛʜʝ ʅʅ  ï ʚʳʩʦʪʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦʩʤʝʩʠʪʝʣʷ. 

 

ɿʥʘʷ ʤʠʥʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʡ ʤʘʩʰʪʘʙʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʚʳʩʦʪʫ ʥʘʪʫʨʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʅʅ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʩʠʪʝʣʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʜʦʙʠʝ ʦʩʪʘʣʴʥʳʝ ʝʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʰʠʨʠʥʫ ʅL , ʛʣʫʙʠʥʫ 

ʅɺ , ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʤʝʩʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʨʘʟʤʝʨʳ 

ʘ, l, b, h ʠ ʪ.ʜ. (ʨʠʩ.1) 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʩʤʝʩʠʪʝʣʷ (ʦʙʦʟʥʘʯʝʥʠʷ ʧʦ ʪʝʢʩʪʫ) 

ɺʳʚʦʜʳ. ʉʥʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʤʝʰʠʚʘʥʠʷ 

ʢʦʤʙʠʢʦʨʤʦʚ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚ ʠʥʞʝʥʝʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʠʥʪʝʛʨʘʣ ʃʘʧʣʘʩʘ). 

ɺʝʨʦʷʪʥʦʩʪʥʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʩʤʝʩʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ 

ʫʯʠʪʳʚʘʪʴ ʨʘʟʤʝʨʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʯʘʩʪʠʮʘʤʠ ʢʦʨʤʘ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ 

ʩʤʝʩʠʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʤʠʥʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʛʦ 

ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʤʦʜʝʣʠ ʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʦʙʨʘʟʮʘ. 
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ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ : ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ XVI ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ 
ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ɺ 2-ʭ ʪʦʤʘʭ, ɻʫʙʢʠʥ, 06 ʘʧʨʝʣʷ 2023 ʛʦʜʘ. ï 

ɻʫʙʢʠʥ-ʉʪʘʨʳʡ ʆʩʢʦʣ: ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ "ɸʩʩʠʩʪʝʥʪ ʧʣʶʩ", 2023. ï ʉ. 143-147. ï EDN 
IFGWUL. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʚʥʫʪʨʝʥʥʷʷ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ.  ɺʦʜʦʧʨʦʚʦʜʥʘʷ ʩʝʪʴ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʦʡʥʠʢʦʚʦʡ ʠ 

ʢʦʣʣʝʢʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʦʣʣʝʢʪʦʨ, ʪʨʦʡʥʠʢ, ʜʘʚʣʝʥʠʝ ʚʦʜʳ, ʚʦʜʦʨʘʟʙʦʨ, ʩʘʥʪʝʭʧʨʠʙʦʨʳ, ʩʤʝʩʠʪʝʣʴʥʳʡ ʫʟʝʣ. 

 

ABSTRACT 

 

This article discusses the indoor water supply system. The water supply network is an essential component of 

life support. A comparative analysis of the tee and collector water supply systems is presented.  

Keywords: Collector, tee, water pressure, water intake, plumbing fixtures, mixing unit. 

 

ɺʦʜʦʩʥʘʙʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʡ ʠ 

ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʛʨʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦʛʦ 

ʩʘʥʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʥʝʛʦ ʚʭʦʜʠʪ 

ʚʥʫʪʨʝʥʥʷʷ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʦʜʦʡ ʚ ʥʫʞʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʠ ʜʘʚʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦ 

ʩʪʘʥʜʘʨʪʘʤ. ɺʦʜʦʧʨʦʚʦʜʥʘʷ ʩʝʪʴ ʚ ʜʦʤʝ ʩʯʠʪʘʝʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʢʦʥʮʝʧʮʠʝʡ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. ʀʟ-ʟʘ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʦʝʢʪʥʳʭ ʩʭʝʤ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦ ʚʳʙʨʘʪʴ ʠʟ ʜʚʫʭ ʘʣʴʪʝʨʥʘʪʠʚ: 

ʪʨʦʡʥʠʢʦʚʘʷ ʠʣʠ ʢʦʣʣʝʢʪʦʨʥʘʷ ʢʦʥʮʝʧʮʠʠ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɼʨʫʛʠʝ ʢʦʥʮʝʧʮʠʠ ʚʩʝ ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ ʤʘʣʦ ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʩʦʚʤʝʱʝʥʠʷ ʩ 

ʜʨʫʛʠʤʠ ʙʫʜʫʪ ʘʥʘʣʦʛʠʯʥʳ ʵʪʠʤ ʜʚʫʤ.  

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʪʨʦʡʥʠʢʦʚʘʷ ʨʘʟʚʦʜʢʘ 

ʙʳʣʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ. 

ʇʨʠ ʪʨʦʡʥʠʢʦʚʦʡ ʨʘʟʚʦʜʢʝ ʚʩʝ ʪʦʯʢʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʚʦʜʳ ʩʦʝʜʠʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. 

ʇʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʚʦʜʢʘ ʪʨʫʙ ʚ 

ʧʦʤʝʱʝʥʠʠ ʦʪʭʦʜʠʪ ʦʪ ʩʪʦʷʢʘ ʢʦ ʚʩʝʤ ʪʦʯʢʘʤ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ - ʢʨʘʥʘʤ, ʩʤʝʩʠʪʝʣʷʤ, ʤʦʡʢʝ ʠ 

ʜʫʰʫ. ɸ ʦʪ ʥʠʭ ʩ ʧʦʤʦʱʴʶ ʪʨʦʡʥʠʢʦʚ ʦʪʩʪʫʧʘʶʪ 

ʦʪʚʦʜʳ ʢʦ ʚʩʝʤ ʧʫʥʢʪʘʤ ʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʨʦʝʢʪʦʤ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ 

ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ: ʧʨʦʩʪʦʪʘ; ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʨʫʙ; ʥʘʜʝʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʚʳʛʦʜʘ. ʅʦ ʝʩʪʴ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: ʧʨʠ 

ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʦʪʢʣʶʯʘʪʴ ʚʦʜʫ; ʣʶʙʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ 

ʦʙʨʘʪʠʪʴʩʷ ʧʨʦʪʝʯʢʦʡ, ʦʙʟ̫ʘʪʝʣʴʥʦ ʚʩʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʘ ʚʠʜʫ ʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ; ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʝʜʠʥʝʥʠʡ - ʬʠʪʠʥʛʦʚ; ʠʟ-ʟʘ ʧʝʨʝʧʘʜʦʚ 

ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʠ ʥʝʫʜʦʙʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʪʨʦʡʥʠʢʘ 

ʥʝʞʝʣʘʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʘʥʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʙʦʨʘʤʠ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʜʣʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʦʯʝʢ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʜʦʣʞʥʘ ʨʘʟʤʝʱʘʪʴʩʷ ʨʷʜʦʤ ʩʦ 

ʩʪʦʷʢʦʤ, ʨʠʩʫʥʦʢ 1.  

 

 
ʈʠʩʫʥʦʢ 1. ʌʠʪʠʥʛʦʚʘʷ (ʪʨʦʡʥʠʢʦʚʘʷ) ʩʭʝʤʘ ʨʘʟʚʦʜʢʠ 
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ʂʦʣʣʝʢʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘ ʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʯʘʩʪʥʳʭ 

ʜʦʤʦʚ, ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʠʣʠ ʫʯʘʩʪʢʦʚ ʣʶʙʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɻʣʘʚʥʦʝ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ ʤʦʜʝʣʴ ʩʨʝʜʠ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʢʦʣʣʝʢʪʦʨʦʚ. ʉʠʩʪʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʚ ʢʚʘʨʪʠʨʝ ʠʣʠ ʜʦʤʝ ʠʩʭʦʜʠʪ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʚʚʦʜʘ ʠʣʠ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʊʨʫʙʳ ʛʦʨʷʯʝʡ ʠ ʭʦʣʦʜʥʦʡ ʚʦʜʳ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʚ ʚʘʥʥʦʡ ʢʦʤʥʘʪʝ, ʦʪ ʢʦʪʦʨʦʡ 

ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ 

ʨʘʟʚʦʜʢʘ. ʂʦʣʣʝʢʪʦʨ (ʛʨʝʙʝʥʢʘ) - ʫʩʪʨʦʡʩʪʚʦ ʩ 

ʦʜʥʠʤ ʚʚʦʜʦʤ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʯʠʩʣʦʤ ʚʳʚʦʜʦʚ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʩ ʯʠʩʣʦʤ 

ʧʫʥʢʪʦʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʈʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʙʦʨ 

ʠ ʨʘʟʚʦʜʢʘ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙ ʩ ʧʦʤʦʱʴʶ 

ʛʨʝʙʝʥʢʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ ʠ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʜʦʤʦʚ ʠ ʦʬʠʩʦʚ. ʆʥʘ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʩʥʘʱʝʥʘ ʧʝʨʝʜʦʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʪʠʤʘʣʴʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ. ʃʶʙʦʡ ʧʦʪʨʝʙʠʪʝʣʴ ʚʦʜʦʧʨʦʚʦʜʘ, 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʧʝʨʩʦʥʘʣʴʥʦ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʚʳʚʦʜʫ 

ʢʦʣʣʝʢʪʦʨʘ. ʄʦʞʥʦ ʦʜʠʥʘʢʦʚʦ ʨʘʩʧʨʝʜʝʣʷʪ ɹʚʦʜʫ 

ʦʪ ʚʭʦʜʥʦʡ ʩʝʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʧʫʥʢʪʘʤ. ɼʘʥʥʘʷ 

ʩʭʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʪʦʯʝʢ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ. ʊʘʢʞʝ ʚʩʝ ʟʘʧʦʨʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʩʭʦʜ ʩ ʮʝʣʴʶ 

ʣʶʙʦʛʦ ʚʳʭʦʜʘ, ʫʩʪʘʥʦʚʠʚ ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ 

ʚʝʥʪʠʣʠ. ʈʝʛʫʣʠʨʦʚʦʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʳ 

ʚ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʤʝʱʝʥʠʝ 

ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʘʯʝʡ ʚʦʜʳ. ʆʥʠ ʩʥʘʙʞʝʥʳ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʛʘʨʘʥʪʠʨʫʶʪ 

ʥʘʠʣʫʯʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʠʩʪʝʤʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʧʨʦʯʥʳʝ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʠ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʦʨʨʦʟʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʣʠʷʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʦʟʜʘʥʠʝ ʥ ʥrʝʰʥʠʭ ʛʨʝʙʝʥʦʢ 

ʩʦʜʝʨʞʠʪ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩ 

ʢʦʥʮʝʧʮʠʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʝ 

ʜʝʡʩʪʚʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʙʣʝʛʯʠʪʴ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʢʦʣʣʝʢʪʦʨʳ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʧʝʨʘʮʠʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ 

ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʯʪʦ 

ʠʩʢʣʶʯʘʝʪ ʚʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʠ ʩʦʭʨʘʥʷʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʢʦʣʣʝʢʪʦʨʥʦʡ ʨʘʟʚʦʜʢʠ: ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʣʶʯʠʪʴ 

ʣʶʙʫʶ ʣʠʥʠʶ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʘʪʴ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʤʠ; ʦʜʠʥʘʢʦʚʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʩʠʩʪʝʤʝ ʧʨʠ ʦʪʢʨʳʪʠʠ ʢʨʘʥʦʚ; ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʥʘʧʦʨʘ ʚʦʜʳ; ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʫʢʘʟʘʥʥʦʤ ʤʝʩʪʝ ʚʩʝʭ 

ʢʦʥʮʝʧʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʙʦʨʦʚ, ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʦʤ 

ʫʩʪʨʦʝʥʥʦʤ ʢʦʣʣʝʢʪʦʨʥʦʤ ʰʢʘʬʫ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʫʜʦʙʩʪʚʦ ʧʨʠ ʦʙʩʣʫʞʠʚʘʥʠʠ; ʢʘʞʜʳʡ 

ʦʪʚʦʜ ʤʦʞʥʦ ʦʙʦʨʫʜʦʚʘʪʴ ʨʝʛʫʣʷʪʦʨʦʤ ʜʘʚʣʝʥʠʷ, 

ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʜʘʚʣʝʥʠʷ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʩʪʨʦʡʩʪʚʝ; ʪʨʫʙʳ, ʚʝʜʫʱʠʝ ʢ 

ʧʨʠʙʦʨʘʤ ʙʝʟ ʚʨʝʟʦʢ, ʮʝʣʴʥʳʝ ʠ ʙʝʟ ʨʝʟʴʙʦʚʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʠʭ ʧʦʜ 

ʧʣʠʪʢʦʡ. ʅʝʜʦʩʪʘʪʦʢ ʪʦʣʴʢʦ ʦʜʠʥ: ʤʥʦʛʦ ʨʘʟʚʦʜʦʢ, 

ʪ.ʝ. ʤʦʥʪʘʞ ʧʦʩʣʦʞʥʝʝ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʟʘʪʨʘʪʥʦʡ ʯʘʩʪʠ. ʕʪʦ ʦʧʨʘʚʜʳʚʘʝʪʩʷ - ʥʘʜʝʞʥʦʩʪʴʶ 

ʩʠʩʪʝʤʳ ʠ ʵʪʦ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ 

ʧʦʤʝʱʝʥʠʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʪʦʯʝʢ ʚʦʜʦʨʘʟʙʦʨʘ, 

ʨʠʩʫʥʦʢ 2.  

 

 
 

ʈʠʩʫʥʦʢ 2. ʂʦʣʣʝʢʪʦʨʥʘʷ ʩʭʝʤʘ ʨʘʟʚʦʜʢʠ 

 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

35  

 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʛʨʝʙʝʥʢʠ ʥʝ ʧʦʜʚʝʨʞʝʥʳ 

ʨʞʘʚʯʠʥʝ, ʚʳʜʝʨʞʠʚʘʶʪ ʜʘʚʣʝʥʠʝ ʚʦʜʳ ʠ ʙʦʣʴʰʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʉʪʦʠʤʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʭʦʜʥʳʭ ʦʪʚʝʪʚʣʝʥʠʡ, ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʠʟʛʦʪʦʚʠʪʝʣʷ. ʆʪʚʦʜʦʚ ʚ ʧʨʠʙʦʨʘʭ 

ʤʦʞʝʪ ʙʳʪʴ ʦʪ ʜʚʫʭ ʜʦ ʰʝʩʪʠ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʙʦʣʴʰʝ, ʥʘʧʨʠʤʝʨ, ʜʚʝʥʘʜʮʘʪʴ, ʪʦ ʧʨʠʤʝʥʷʶʪ 

ʢʦʤʙʠʥʘʮʠʶ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʛʨʝʙʝʥʦʢ. ʉʦʛʣʘʩʥʦ 

ʚʠʜʫ ʤʘʪʝʨʠʘʣʫ ʚʳʜʝʣʷʶʪ ʤʦʜʠʬʠʢʘʮʠʠ ʩʜʝʣʘʥʥʳʝ 

ʠʟ ʧʦʣʠʧʨʦʧʠʣʝʥʘ, ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʣʘʪʫʥʠ, 

ʧʣʘʩʪʠʢʘ ʠ ʤʝʪʘʣʣʦʧʣʘʩʪʠʢʘ. ʃʘʪʫʥʥʳʝ - ʫʩʪʦʡʯʠʚʳ 

ʢ ʢʦʨʨʦʟʠʠ, ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʧʨʦʩʣʫʞʘʪ 

ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ. ʂʦʣʣʝʢʪʦʨʳ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ 

ʩʪʘʣʠ ʚʳʜʝʨʞʠʚʘʶʪ ʢʦʥʪʘʢʪ ʩ ʦʛʥʝʤ, ʠʤʝʶʪ 

ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʚʩʪʘʚʣʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʫʶ 

ʢʦʥʮʝʧʮʠʶ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɻʨʝʙʝʥʢʠ ʠʟ 

ʧʦʣʠʧʨʦʧʠʣʝʥʘ ʩʘʤʳʝ ʣʝʛʢʠʝ ʠ ʧʨʦʯʥʳʝ.  

ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʤʠʤʦ 

ʨʘʜʠʘʪʦʨʦʚ ʦʪʦʧʣʝʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʢʦʥʪʫʨʳ ʜʣʷ 

ʦʙʦʛʨʝʚʘ ʧʦʣʘ, ʪʦ ʚ ʩʦʝʜʠʥʝʥʠʷʭ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʢʦʣʣʝʢʪʦʨʥʦ-ʩʤʝʩʠʪʝʣʴʥʳʡ ʫʟʝʣ. ʆʥ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʠʟ 

ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʢʦʪʣʘ ʚ ʦʙʦʛʨʝʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ, 

ʪ.ʝ. ʚ ʫʪʝʧʣʝʥʥʳʡ ʧʦʣ. ʊʘʢ ʢʘʢ ʢʦʪʝʣ ʩʠʣʴʥʦ 

ʨʘʟʦʛʨʝʚʘʝʪ ʚʦʜʫ, ʘ ʜʣʷ ʧʦʣʘ ʪʘʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʳʩʦʢʘ, ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʧʨʠ ʧʦʤʦʱʠ ʦʙʨʘʪʥʦʛʦ 

ʦʩʪʳʚʰʝʛʦ ʧʦʪʦʢʘ ʨʘʟʙʘʚʣʷʝʪ ʜʦ ʧʨʠʝʤʣʝʤʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ. ʆʙʲʝʤ ʧʦʪʦʢʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʢʦʣʣʝʢʪʦʨʦʤ. ʂʦʣʣʝʢʪʦʨ ʪʝʧʣʦʛʦ 

ʧʦʣʘ - ʵʪʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʧʦʜʘʯʠ ʠ ʩʙʦʨʘ ʚʦʜʳ ʚ 

ʢʦʥʪʫʨʘʭ. ɻʨʝʙʝʥʢʠ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʪʦʢʘ 

ʨʘʟʤʝʱʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʣʶʙʦʤʫ ʦʪʚʝʪʚʣʝʥʠʶ ʨʘʙʦʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʂʦʣʣʝʢʪʦʨʥʦ-ʩʤʝʩʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ï ʛʣʘʚʥʳʡ 

ʜʝʡʩʪʚʫʶʱʠʡ ʘʧʧʘʨʘʪ ʩʠʩʪʝʤʳ, ʦʪ ʢʦʪʦʨʦʛʦ 

ʟʘʚʠʩʠʪ ʧʨʦʜʫʢʪʠʚʥʘʷ ʠ ʠʩʧʨʘʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʭʝʤʳ ʚʦʜʷʥʳʭ ʪʝʧʣʳʭ ʧʦʣʦʚ. 

ʉʤʝʩʠʪʝʣʴʥʳʡ ʫʟʝʣ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʦʜʫʣʴ ʧʦʜʤʝʩʘ. 

ʇʦʜʤʝʩ ʦʩʪʳʚʰʝʡ ʞʠʜʢʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʤʝʥʴʰʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʳ ʠʟ ʢʦʪʣʘ, ʥʘʠʙʦʣʝʝ 

ʣʝʛʢʠʤ ʤʝʪʦʜʦʤ ʩʯʠʪʘʝʪʩʷ ʧʦʜʤʝʩ ʦʭʣʘʜʠʚʰʝʡʩʷ 

ʚʦʜʳ ʠʟ ʪʨʫʙ ʪʝʧʣʦʛʦ ʧʦʣʘ, ʨʠʩʫʥʦʢ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʂʦʣʣʝʢʪʦʨʥʦ-ʩʤʝʩʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ 

 

ɿʘʢʣʶʯʝʥʠʝ: ʉʜʝʣʘʥʥʘʷ ʧʦ ʪʨʦʡʥʠʢʦʚʦʤʫ 

ʚʘʨʠʘʥʪʫ ʩʭʝʤʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ 

ʥʝʧʨʠʭʦʪʣʠʚʘ ʠ ʧʨʦʩʪʘ, ʦʜʥʘʢʦ ʢʦʣʣʝʢʪʦʨʥʘʷ 

ʨʘʟʚʦʜʢʘ ʛʘʨʘʥʪʠʨʫʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʦʜʳ, ʠʩʢʣʶʯʘʝʪ ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʷ ʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʢʘʞʜʦʛʦ 

ʧʨʠʙʦʨʘ ʦʪʜʝʣʴʥʦ. ʂʦʣʣʝʢʪʦʨʥʘʷ ʩʭʝʤʘ ʨʘʟʚʦʜʢʠ 

ʧʨʝʚʦʩʭʦʜʠʪ ʪʨʦʡʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʘ ʪʝʧʣʳʡ ʧʦʣ 

ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʠ ʢʦʣʣʝʢʪʦʨʥʦʡ ʩʠʩʪʝʤʝ 

ʦʪʦʧʣʝʥʠʷ. ʇʦʟʠʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʢʦʣʣʝʢʪʦʨʥʳʭ 

ʩʠʩʪʝʤ, ʢʨʦʤʝ ʫʜʦʙʩʪʚʘ ʠ ʧʨʘʢʪʠʯʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʚʝʜʫʪ ʝʱʝ ʠ ʢ ʵʢʦʥʦʤʠʠ ʥʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʳ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʦʚʫʶ ʵʨʫ ʚ ʦʪʨʘʩʣʠ. ʇʨʦʮʝʩʩ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  ʎʠʬʨʦʚʠʟʘʮʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʝʢʪʦʚ. ʕʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʦʤʫ ʠ ʵʢʦʣʦʛʠʯʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʠʥʥʦʚʘʮʠʡ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ 

ʩʧʦʩʦʙ, ʢʘʢ ʟʜʘʥʠʷ ʠ ʦʙʲʝʢʪʳ ʩʦʟʜʘʶʪʩʷ ʠ ʫʧʨʘʚʣʷʶʪʩʷ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ʕʪʦ 

ʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʝʢʪʳ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʠ 

ʠʩʧʨʘʚʠʪʴ ʧʨʦʙʣʝʤʳ ʚ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ (BIM) - ʵʪʦ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʠ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʠʣʠ ʦʙʲʝʢʪʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʥʝʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʨʫʢʪʫʨʫ, ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ, ʨʘʩʧʠʩʘʥʠʝ ʠ ʙʶʜʞʝʪ. BIM ʫʧʨʦʱʘʝʪ 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʆʙʣʘʯʥʳʝ 

ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʭʨʘʥʠʪ ɹ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʠ ʨʝʩʫʨʩʘʤʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ. ʕʪʦ ʫʣʫʯʰʘʝʪ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ, ʫʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ 

ʜʘʥʥʳʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʤʦʥʠʪʦʨʠʥʛ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, BIM-ʪʝʭʥʦʣʦʛʠʠ  

 

ABSTRACT 

 

 The use of information technology in quality control in construction represents a new era in the industry. The 

process of digitalization in construction means the use of modern technologies, digital tools and information systems to 

improve the design, management, construction and operation of buildings and infrastructure. Digitalization in 

construction leads to increased efficiency, reduced costs and improved quality of projects. This also promotes more 

sustainable and green construction. It includes many innovations that change the way buildings and facilities are created 

and managed. Digital technologies can significantly improve the design, planning, management and execution of 

construction projects. This leads to shorter turnaround times, lower costs and increased overall productivity. 

Digitalization allows for more accurate modeling and analysis of projects, which helps identify and correct problems in 

the early stages, leading to improved quality of construction work. Business Information Modeling (BIM)  is an 

approach to design and construction management that is based on creating a three-dimensional model of a building or 

site and integrating all the necessary data into it, including geometric parameters, material characteristics, structure, 

energy consumption, schedule and budget. BIM simplifies project coordination, change management and improves 

construction efficiency. Cloud platforms allow you to store and exchange data and resources in real time between all 

project participants. It improves collaboration, information management, and access to data and tools from any device. 

Keywords: quality control, monitoring, digitalization, automation, BIM technologies  
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ʉʪʨʦʠʪʝʣʴʩʪʚʦ - ʵʪʦ ʦʪʨʘʩʣʴ, ʛʜʝ ʢʘʯʝʩʪʚʦ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʡ. ʉ 

ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ), 

ʩʪʨʦʠʪʝʣʴʥʘʷ ʠʥʜʫʩʪʨʠʷ ʪʘʢʞʝ ʧʝʨʝʞʠʚʘʝʪ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚ ʩʧʦʩʦʙʘʭ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ɺ 

ʵʪʦʡ ʩʪʘʪʴʝ ʤ  rʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʥʷʶʪ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʢʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʥʠ 

ʧʨʠʥʦʩʷʪ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʧʦʩʢʦʣʴʢʫ 

ʢʘʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʡ. ʆʰʠʙʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, 

ʚʢʣʶʯʘʷ ʘʚʘʨʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʠʤʫʱʝʩʪʚʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ: 

- ʀʊ-ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ 

ʨʫʯʥʦʡ ʪʨʫʜ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʰʠʙʦʢ. 

ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ. 

- ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʦʟʜʘʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʘʨʭʠʚʳ 

ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʫʯʝʪʫ 

ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ. 

- ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʠʥʞʝʥʝʨʘʤ ʠ ʠʥʩʧʝʢʪʦʨʘʤ ʧʨʦʚʦʜʠʪʴ ʧʨʦʚʝʨʢʠ ʥʘ 

ʤʝʩʪʝ ʠ ʥʝʤʝʜʣʝʥʥʦ ʚʥʦʩʠʪʴ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʫ. ʕʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ 

ʥʘʨʫʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʦʙʣʝʛʯʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ. 

- ɼʨʦʥʳ ʠ ʥʘʟʝʤʥʳʝ ʨʦʙʦʪʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʥʩʧʝʢʮʠʠ ʢʨʫʧʥʳʭ ʠ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʦʩʥʘʱʝʥʳ ʢʘʤʝʨʘʤʠ ʠ ʩʝʥʩʦʨʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʘʭʚʘʪʳʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʜʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ 

ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ. 

- ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ. ʕʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ ʠ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ [1, 2]. 

ʉʦʛʣʘʩʥʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚ 

ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ, ʛʦʨʦʜʩʢʦʛʦ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2030 ʛʦʜʘ, 

ʫʪʚʝʨʞʜʝʥʥʦʤʫ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 

27 ʜʝʢʘʙʨʷ 2021ʛ. ˉ3883-ʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʟʚʘʥʘ ʨʝʰʠʪʴ 

ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ: 

- ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʮʝʜʫʨ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʫʪʝʤ ʟʘʢʨʝʧʣʝʥʠʷ ʟʘʢʨʳʪʦʛʦ ʧʝʨʝʯʥʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ; 

- ʧʝʨʝʭʦʜ ʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʵʣʝʢʪʨʦʥʥʳʡ 

ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ; 

- ʠʩʢʣʶʯʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʨʦʢʘ ʥʝ ʙʦʣʝʝ 7 ʜʥʝʡ ʦʪ ʠʜʝʠ ʜʦ 

ʚʳʭʦʜʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ; 

- ʫʥʠʬʠʢʘʮʠʷ ʧʨʦʮʝʜʫʨ ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʧʦʚʳʰʝʥʠʝ "ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ" ʦʪʨʘʩʣʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʢʣʶʯʘʷ ʨʘʙʦʪʳ ʧʦ ʠʟʤʝʥʝʥʠʶ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠ ʧʝʨʝʚʦʜʫ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʤʘʰʠʥʦʯʠʪʘʝʤʳʡ 

ʬʦʨʤʘʪ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʘʟʦʚʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʝʩʪʨʦʚ, ʬʦʨʤʘʪʦʚ 

ʤʘʰʠʥʦʯʠʪʘʝʤʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʚ ʬʦʨʤʝ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ. ɼʦʩʪʠʞʝʥʠʝ "ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ" ʚ 

ʦʪʨʘʩʣʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘ ʩʯʝʪ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʠʥʮʠʧʘ ʩʢʚʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ; 

- ʧʦʜʜʝʨʞʢʘ ʛʨʘʞʜʘʥ ʚ ʯʘʩʪʠ ʧʦʚʳʰʝʥʠʷ 

ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʚ ʩʬʝʨʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʚʦʧʨʦʩʳ 

ʫʧʨʘʚʣʝʥʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ [3-

6]. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʟʘ 

ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʨʝʰʝʥʠʡ ʦʢʘʞʝʪ 

ʧʦʟʠʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʪʨʘʩʣʴ, 

ʛʦʨʦʜʩʢʦʝ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʚʳʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ: 

- ʨʘʟʨʘʙʦʪʢʘ ʦʪʨʘʩʣʝʚʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʟʘʧʨʦʩʘʤ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʢʫʱʝʤʫ ʫʧʨʘʚʣʝʥʠʶ ʦʙʲʝʢʪʘʤʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʝʡ 

ʠ ʨʝʰʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ; 

- ʤʠʥʠʤʠʟʘʮʠʷ "ʮʠʬʨʦʚʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ" 

ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʬʝʨʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʜʣʷ 

ʧʝʨʝʭʦʜʘ ʢ ʠʥʪʝʥʩʠʚʥʳʤ ʤʝʪʦʜʘʤ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʙʘʨʴʝʨʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ; 

- ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʦʪʨʘʩʣʝʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʥʦʚʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʦʪʚʝʯʘʶʱʠʤ 

ʚʳʟʦʚʘʤ ʚʨʝʤʝʥʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 
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ʪʝʨʨʠʪʦʨʠʠ ʚ ʝʜʠʥʩʪʚʝ ʞʠʣʠʱʥʦʛʦ, 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʮʝʧʦʯʢʠ 

ʧʦʩʪʘʚʱʠʢʦʚ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ (ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʩʙʳʪ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʧʦʪʨʝʙʣʝʥʠʝ); 

- ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨʝʭʦʜʘ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ 

(ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ) ʧʦʜʭʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʨʦʜʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʝ, 

ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʈʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜʚʝʨʞʝʥʘ ʨʷʜʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʨʠʩʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ 

ʷʚʣʷʶʪʩʷ: 

- ʨʠʩʢ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ 

ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʘʥʥʳʭ; 

- ʨʠʩʢ ʧʦʣʫʯʝʥʠʷ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʚʳʩʦʢʦʡ ʜʦʣʠ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʦʚʝʨʥʳʭ 

ʜʘʥʥʳʭ (ʠʩʪʦʯʥʠʢʦʚ) ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ; 

- ʨʠʩʢ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʪʨʫʜʦʟʘʪʨʘʪ ʚ ʩʚʷʟʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʨʦʩʪʦʤ 

ʦʙʲʝʤʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʨʠʩʢ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ 

ʮʠʬʨʦʚʳʭ ʠʥʠʮʠʘʪʠʚ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʮʝʥʪʨʦʚ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʯʘʩʪʠ ʤʝʪʦʜʦʣʦʛʠʠ; 

- ʨʠʩʢ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʮʠʬʨʦʚʳʭ ʠʥʠʮʠʘʪʠʚ ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

"ʮʠʬʨʦʚʦʡ ʟʨʝʣʦʩʪʠ" ʫʯʘʩʪʥʠʢʦʚ; 

- ʨʠʩʢ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʮʠʬʨʦʚʳʭ ʠʥʠʮʠʘʪʠʚ ʚʚʠʜʫ ʞʝʩʪʢʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʣʘʙʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʩʚʷʟʝʡ [3-7]. 

ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ çʉʪʨʘʪʝʛʠʠéè 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʝʢʪʳ: 

ʈʘʟʚʠʪʠʝ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 2021 - 2030 ʛʦʜʳ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʚʢʣʶʯʘʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʭʦʞʜʝʥʠʝ ʵʢʩʧʝʨʪʠʟʳ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʮʠʬʨʦʚʦʡ 

ʵʢʦʩʠʩʪʝʤʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʜʣʷ 

ʩʪʨʘʥ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʜʠʥʳʭ 

ʬʦʨʤʘʪʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ, 

ʨʝʝʩʪʨʘ ʤʘʰʠʥʦʯʠʪʘʝʤʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ; 

ʦʙʫʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʘʱʠʭ, ʨʘʙʦʪʥʠʢʦʚ 

ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʨʦʝʢʪʥʳʭ, ʵʢʩʧʝʨʪʥʳʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʪʫʜʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʣʣʝʜʞʝʡ ʠ 

ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ; ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʪʠʟʳ; ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʞʝʥʝʨʥʳʭ 

ʠʟʳʩʢʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʠʢʪʠʚʥʦʡ 

ʘʥʘʣʠʪʠʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʣʛʦʨʠʪʤʘʭ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʠ 

ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʯʠʩʣʘ ʧʨʦʩʨʦʯʝʢ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʨʦʩʪʘ 

ʩʪʦʠʤʦʩʪʠ; ʧʝʨʝʚʦʜ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ ʫʩʣʫʛ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʇʨʦʝʢʪ çʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʚʝʨʪʠʢʘʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ 2021 - 

2030 ʛʦʜʳè. (ʀʥʠʮʠʘʪʠʚʘ "ʉʪʨʦʠʤ ʚʤʝʩʪʝ"): 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ "ʊʠʧʦʚʦʝ 

ʦʙʣʘʯʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʴʥʦʡ 

(ʥʘʜʟʦʨʥʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʠ"; ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ ʚ ʝʜʠʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʯʘʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʳʜʘʥʥʳʭ 

ʟʘʢʣʶʯʝʥʠʷʭ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦʩʪʨʦʝʥʥʦʛʦ 

(ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ) ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʩʥʘʱʝʥʥʦʩʪʠ 

ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ, ʦʙʱʠʤʠ (ʜʣʷ ʢʦʤʤʫʥʘʣʴʥʦʡ 

ʢʚʘʨʪʠʨʳ) ʠ ʢʦʣʣʝʢʪʠʚʥʳʤʠ (ʦʙʱʝʜʦʤʦʚʳʤʠ) 

ʧʨʠʙʦʨʘʤʠ ʫʯʝʪʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ 

ʫʯʝʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ. [8-11]. 

ʊʝʭʥʦʣʦʛʠʷ BIM ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʟʜʘʥʠʷ, ʤʦʩʪʳ, ʧʦʨʪʳ, ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʉʭʦʜʩʪʚʦ 

ʤʝʞʜʫ BIM ʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʦʙʘ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ 

ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʧʨʦʝʢʪʦʚ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʦʙʳʯʥʳʭ 3D-ʤʦʜʝʣʝʡ, BIM ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ 

ʙʘʟʦʡ ʜʘʥʥʳʭ. ʕʪʠ ʤʦʜʝʣʠ ʩʦʜʝʨʞʘʪ ʥʝ ʪʦʣʴʢʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʪʝʢʩʪʫʨʳ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ 

ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʢʨʝʪʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ 

[8, 12, 13]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ 

ʈʦʩʩʠʠ ʥʘʩʪʫʧʘʝʪ ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʧʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʨʘʟʥʳʤ ʦʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ, ʠ 

ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʚʷʟʘʥʦ ʩ ʫʭʦʜʦʤ ʟʘʧʘʜʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ ʩ ʨʳʥʢʘ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʧʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 
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ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʟʘʜʘʯʘʤ ʨʦʩʩʠʡʩʢʦʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ 

ʘʢʪʠʚʥʦ ʩʪʨʝʤʠʪʩʷ ʢ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ, ʚʢʣʶʯʘʷ 

ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

[14-16]. 

"ʊʷʞʝʣʳʡ ʉɸʇʈ", ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʤʦʜʝʣʷʤʠ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. 

ʕʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʠʤʝʥʷʝʤʦʝ ʥʘ 

ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʟʜʘʥʠʝ 

ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʟʘʪʝʤ ʬʦʨʤʠʨʫʝʪ ʧʨʦʝʢʪʥʫʶ ʠ ʨʘʙʦʯʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. 

ʆʜʥʘʢʦ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʜʨʫʛʠʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʝ ʢʘʢ ʠʥʞʝʥʝʨʥʳʝ ʨʘʩʯʝʪʳ, 

ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ, 

ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ 

ʢʦʦʨʜʠʥʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ [17-19]. ʕʪʠ 

ʜʘʥʥʳʝ ʠ ʧʘʨʘʤʝʪʨʳ ʧʦʟʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʚ ʚʠʜʝ 

ʛʨʘʬʠʯʝʩʢʠʭ ʠʣʠ ʘʪʨʠʙʫʪʠʚʥʳʭ ʜʘʥʥʳʭ. 

ʉʠʩʪʝʤʘ ʧʨʦʜʫʢʪʦʚʦʡ ʣʠʥʝʡʢʠ BIM ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪ ʢʦʤʧʘʥʠʠ "ʉʠʉʦʬʪ ɼʝʚʝʣʦʧʤʝʥʪ" 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʧʨʦʜʫʢʪʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʕʪʠ ʧʨʦʜʫʢʪʳ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ: 

- Model Studio CS; 

- CADLib ʄʦʜʝʣʴ ʠ ɸʨʭʠʚ; 

- CADLib ɺʝʙ-ʩʝʨʚʝʨ.  

Model Studio CS ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʠʩʪʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 3D 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʛʨʘʞʜʘʥʩʢʠʭ 

ʦʙʲʝʢʪʦʚ. CADLib ʄʦʜʝʣʴ ʠ ɸʨʭʠʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. CADLib ɺʝʙ-ʩʝʨʚʝʨ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʝ ʚʝʙ-ʙʨʘʫʟʝʨʳ [20]. 

Model Studio CS ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ 

ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʠ ʛʨʘʞʜʘʥʩʢʠʝ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʆʥʘ ʦʙʲʝʜʠʥʷʝʪ ʜʘʥʥʳʝ 

ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʦʙʱʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʀʄ ʆʂʉ) ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʠʥʞʝʥʝʨʘʤ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ, ʚʢʣʶʯʘʷ 

ʜʚʫʤʝʨʥʦʝ ʠ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʚʝʨʢʫ 

ʢʦʣʣʠʟʠʡ, ʨʘʩʯʝʪʳ, ʩʦʟʜʘʥʠʝ ʯʝʨʪʝʞʝʡ ʠ 

ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ  3D-ʟʘʤʝʨʳ ʠ 

ʤʘʨʢʠʨʦʚʢʫ [21, 22]. 

ʆʩʥʦʚʥʳʝ ʤʦʜʫʣʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ: 

Model Studio CS ɻʝʥʧʣʘʥ 

Model Studio CS ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ 

Model Studio CS ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ 

Model Studio CS ʊʨʫʙʦʧʨʦʚʦʜʳ 

Model Studio CS ɺʦʜʦʩʥʘʙʞʝʥʠʝ ʠ 

ʢʘʥʘʣʠʟʘʮʠʷ 

Model Studio CS ʆʪʦʧʣʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʷ 

Model Studio CS ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʭʝʤʳ 

Model Studio CS ʂʘʙʝʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ 

Model Studio CS ʃʕʇ 

Model Studio CS ʂʦʤʧʦʥʦʚʱʠʢ ʱʠʪʦʚ 

Model Studio CS ʆʪʢʨʳʪʳʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

Model Studio CS ʄʦʣʥʠʝʟʘʱʠʪʘ 

Model Studio CS ʆʇʉ 

ɺʥʫʪʨʝʥʥʠʝ ʨʘʩʯʝʪʳ ʤʦʜʫʣʝʡ Model Studio CS  

Model Studio CS ʊʨʫʙʦʧʨʦʚʦʜʳ: 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ 

ʧʦ ʧʦʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʝ; 

ʨʘʩʯʝʪ ʨʘʩʭʦʜʦʚ ʠ ʩʢʦʨʦʩʪʝʡ ʚʦʟʜʫʭʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ; 

ʨʘʩʯʝʪ ʥʘʛʨʫʟʦʢ ʥʘ ʦʧʦʨʳ ʪʨʫʙʦʧʨʦʚʦʜʘ. 

ʈʘʩʯʝʪ ʥʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʠ ʩʣʫʞʠʪ ʜʣʷ ʮʝʣʝʡ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʥʘʛʨʫʟʦʢ. ʈʘʩʯʝʪ ʦʩʥʦʚʘʥ 

ʥʘ ʤʝʪʦʜʝ ʄʂʕ. 

Model Studio CS ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʭʝʤʳ: 

- ʨʘʩʯʸʪ ʥʘʛʨʫʟʦʢ ʧʦ ʈʊʄ 36.18.32.4-92; 

- ʚʳʙʦʨ ʢʦʥʜʝʥʩʘʪʦʨʥʳʭ ʙʘʪʘʨʝʡ; 

- ʨʘʩʯʸʪ ʮʝʥʪʨʘ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ; 

- ʨʘʩʯʸʪ ʤʦʱʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʂʊʇ; 

- ʚʳʙʦʨ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʩʭʝʤʝ; 

- ʧʨʦʚʝʨʢʘ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʚ ʯʘʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʢʘʙʝʣʷ ʧʦ 

ʜʦʧʫʩʪʠʤʦʤʫ ʪʦʢʫ, ʜʦʧʫʩʪʠʤʦʤʫ ʧʘʜʝʥʠʶ 

ʥʘʧʨʷʞʝʥʠʷ, ʧʦ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ ʠ ʧʦ 

ʥʝʚʦʟʛʦʨʘʝʤʦʩʪʠ; 

- ʨʘʩʯʸʪ ʊʂɿ ʚ ʩʝʪʷʭ ʜʦ 1 ʢɺ ʧʦ ɻʆʉʊ 28249-

93; 

- ʦʮʠʬʨʦʚʢʘ ʚʨʝʤʷʪʦʢʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ɺʊʍ) ʟʘʱʠʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ 

ʩʝʣʝʢʪʠʚʥʦʩʪʠ. 

ɺʥʝʰʥʠʝ ʨʘʩʯʝʪʳ ʤʦʜʫʣʝʡ Model Studio CS: 

ʚ Model Studio CS ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʵʢʩʧʦʨʪ ʚ ʨʘʩʯʝʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʪʘʢʠʝ ʢʘʢ SCAD Office, ʃʀʈɸ-ʉɸʇʈ (ʉɸʇʌʀʈ), 

ʃʀʈɸ 10.ʭ [23]. 

CADLib  ʄʦʜʝʣʴ ʠ ɸʨʭʠʚ ï ʵʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. ʉ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʚʝʨʷʪʴ 3-

D ʤʦʜʝʣʴ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʱʝʡ ʩʨʝʜʳ ʜʣʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ [24]. ʆʥʘ 

ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠ 

ʭʨʘʥʝʥʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʧʨʦʚʝʨʢʠ ʢʦʣʣʠʟʠʡ ʚ 

ʀʄ. ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʡ ʩʠʩʪʝʤʳ 
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ʚʢʣʶʯʘʶʪ: 

- ʄʥʦʛʦʤʝʨʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

- ʍʨʘʥʝʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʘ. 

- ʋʧʨʘʚʣʝʥʠʝ ʙʘʟʦʡ ʜʘʥʥʳʭ ʪʨʝʭʤʝʨʥʳʭ 

ʧʨʦʝʢʪʦʚ ʠ ʝ yʩʦʜʝʨʞʘʥʠʝʤ. 

- ʆʨʛʘʥʠʟʘʮʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

- ʆʪʩʣʝʞʠʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʩʨʦʢʦʚ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʷ ʩʚʷʟʴ ʩ ʛʨʘʬʠʢʦʤ 

ɻʘʥʪʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ. 

- ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ 

ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʤʦʜʝʣʷʤʠ. 

- ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʡ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʪʨʝʥʠʥʛʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. 

- ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʘʨʭʠʚʫ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʷʤ ʯʝʨʝʟ ʚʝʙ-

ʧʦʨʪʘʣ. 

- ʀʥʪʝʛʨʘʮʠʷ ʩ ʩʤʝʞʥʳʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

CADLib Web ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʨʪʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʩʨʝʜʝ ʦʙʱʠʭ ʜʘʥʥʳʭ, 

ʫʧʨʘʚʣʝʥʠʶ ʠʥʞʝʥʝʨʥʳʤʠ ʜʘʥʥʳʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʩʪʨʫʢʪʫʨʘʤʠ, 

ʜʦʢʫʤʝʥʪʘʤʠ, ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʠ ʧʨʦʚʝʨʢʦʡ ʢʦʣʣʠʟʠʡ 

ʀʄ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʚʝʙ-ʙʨʘʫʟʝʨʦʚ. ʂʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʇʨʦʩʤʦʪʨ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʝʢʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʝʨʘʨʭʠʠ ʟʜʘʥʠʡ ʠ ʨʘʟʜʝʣʦʚ. 

- ʇʨʦʩʤʦʪʨ ʘʪʨʠʙʫʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

- ʇʨʦʩʤʦʪʨ ʜʚʫʭʤʝʨʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʦʙʲʝʢʪʘʤʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

- ɸʥʘʣʠʟ ʦʙʥʘʨʫʞʝʥʥʳʭ ʢʦʣʣʠʟʠʡ. 

- ɺʳʧʦʣʥʝʥʠʝ ʠʟʤʝʨʝʥʠʡ. 

- ʉʦʟʜʘʥʠʝ ʩʝʯʝʥʠʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʦ 

ʦʩʷʤ X, Y ʠ Z. 

- ɼʦʙʘʚʣʝʥʠʝ ʟʘʤʝʯʘʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʧʨʦʚʝʨʷʶʱʠʭ. 

CADLib Web ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ 

ʢʦʥʬʠʛʫʨʘʮʠʡ, ʚʢʣʶʯʘʷ ʧʦʨʪʘʣʴʥʫʶ, ʧʨʦʝʢʪʥʫʶ, 

ʵʢʩʧʝʨʪʥʫʶ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʳʚʦʜʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʉʋʀɼ) 

[24]. 

ʇʣʘʪʬʦʨʤʘ nanoCAD ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʦʩʩʠʡʩʢʫʶ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʝʡ ʠ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʬʦʨʤʘʪʘ *.dwg. ʆʥʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʪʝʛʨʘʮʠʠ ʩ IFC, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʟʘʜʘʯʠ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʯʝʨʪʝʞʝʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 3D-ʦʙʲʝʢʪʦʚ, ʦʧʪʠʤʠʟʘʮʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʟʜʘʥʠʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʊʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʨʝʜʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʯʝʨʝʟ API. 

ʇʣʘʪʬʦʨʤʘ nanoCAD ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʳʤ ʠ 

ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʧʦʟʚʦʣʷʝʪ 

ʦʬʦʨʤʣʷʪʴ ʯʝʨʪʝʞʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʩʩʠʡʩʢʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ. ʆʥʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʠʤʘ ʩ ʜʨʫʛʠʤʠ 

ʉɸʇʈ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʥʘʩʪʨʦʡʢʠ 

ʧʨʦʝʢʪʦʚ (ʰʘʙʣʦʥʳ, ʙʣʦʢʠ, ʰʨʠʬʪʳ ʠ ʜʨʫʛʠʝ 

ʵʣʝʤʝʥʪʳ) ʜʣʷ ʙʫʜʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʩʢʨʠʧʪʳ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ActiveX (JS, VBS ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʷʟʳʢ LISP ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʜʠʘʣʦʛʘʤʠ DCL. 

ʂʣʶʯʝʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʇʣʘʪʬʦʨʤʳ 

nanoCAD ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʘʙʦʨʳ ʛʦʪʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ ʣʘʟʝʨʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ, ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʠ ʝ yʬʫʥʢʮʠʦʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʤʦʜʫʣʴ çʉʇɼʉè, 

çʄʝʭʘʥʠʢʘè, ç3Dè, çʊʦʧʦʧʣʘʥè, çʈʘʩʪʨè ʠ 

çʆʨʛʘʥʠʟʘʮʠʷè. 

ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʨʝʰʝʥʠʝ ʥʘ ʙʘʟʝ ʇʣʘʪʬʦʨʤʳ 

nanoCAD, ʥʘʟʳʚʘʝʤʦʝ nanoCAD BIM ɺʂ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ 

ʤʦʜʝʣʝʡ ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʕʪʦ ʨʝʰʝʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪʳ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʙʣʶʜʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʥʦʨʤʘʪʠʚʦʚ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʦʬʦʨʤʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʇ 

30.13330.2020 ʠ ʉʇ 485.1311500.2020, ʘ ʪʘʢʞʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʘʨʤʘʪʫʨʳ, ʧʨʠʙʦʨʦʚ ʠ 

ʜʠʘʤʝʪʨʘ ʪʨʫʙ. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʵʢʩʧʦʨʪ ʚ 

ʦʙʤʝʥʥʳʝ ʬʦʨʤʘʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʚ 

ʩʚʦʜʥʳʝ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʉɸʇʈ/BIM-ʧʣʘʪʬʦʨʤʘʭ [25]. 

Renga ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʝʯʝʩʪʚʝʥʥʫʶ 

ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʟʜʘʥʠʡ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ, 

ʚʢʣʶʯʘʷ ʠʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʩʤʝʪʳ, 

ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʝʢʪʘʤʠ, ʦʮʝʥʠʚʘʪʴ 

ʠʥʚʝʩʪʠʮʠʠ. Renga ʚʢʣʶʯʘʝʪ ʨʘʟʥʳʝ ʤʦʜʫʣʠ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʘʨʭʠʪʝʢʪʦʨʘʤʠ, 

ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ [26]. 

ʆʜʥʦʡ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ Renga ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʧʦʣʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, 

ʜʦʩʪʫʧʥʳʡ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʣʠʮʝʥʟʠʠ. ɺʩʝ ʚʥʦʩʠʤʳʝ 

ʠʟʤʝʥʝʥʠʷ ʠ ʧʦʧʨʘʚʢʠ ʠʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʳ ʜʣʷ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉ ʧʦʤʦʱʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʪʬʦʨʤʳ Renga ʚʦʟʤʦʞʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʚ 

ʬʦʨʤʘʪ IFC. ʕʪʦ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʠ 

ʧʨʦʚʝʨʢʠ ʠ ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʨʫʛʠʤ 

ʨʘʟʜʝʣʘʤ, ʚ ʩʣʫʯʘʝ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʚ ʜʨʫʛʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ.  ʆʥ ʪʘʢʞʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʪʘʢʠʤʠ ʧʦʧʫʣʷʨʥʳʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ, ʢʘʢ Revit, Tekla ʠ ARCHICAD. 
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ɻʣʘʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ Renga ʷʚʣʷʶʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚʠʜ ʤʦʜʝʣʠ 

ʠ ʦʙʥʦʚʣʷʪʴ ʝʛʦ, ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʪʨʝʭʤʝʨʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ, 

ʧʨʦʩʪʦʡ ʢʦʥʪʝʢʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

Renga ʧʨʦʠʟʚʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʩʯʝʪ 

ʩʧʝʮʠʬʠʢʘʮʠʡ, ʦʙʣʘʜʘʝʪ ʩʨʝʜʩʪʚʘʤʠ ʫʜʦʙʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʟʘʢʘʟʯʠʢʫ, ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ, ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʨʘʩʯʝʪʥʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʮʠʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʘʪ IFC. 

ʂʦʛʜʘ ʨʝʯʴ ʠʜʝʪ ʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ, ʚʘʞʥʳʤ 

ʵʪʘʧʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ 

ʥʘʛʨʫʟʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʚʥʝʰʥʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʝ ʚʳʛʨʫʞʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʩʦʙʝʥʥʦ ʠʟ 

ʢʘʪʝʛʦʨʠʠ "ʪʷʞʝʣʳʭ ʉɸʇʈ", ʠʤʝʶʪ ʚʥʫʪʨʝʥʥʠʝ 

ʨʘʩʯʝʪʥʳʝ ʤʦʜʫʣʠ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʝʢʪʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʥʫʞʜʝʥʳ ʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʘʨʫʙʝʞʥʳʝ ʘʥʘʣʦʛʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ. ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʦʪʝʯʝʩʪʚʝʥʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʝʥʠʪʴ ʟʘʨʫʙʝʞʥʳʝ ʘʥʘʣʦʛʠ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʩʪʨʘʥ ɹʈʀʂʉ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʈʦʩʩʠʠ ʘʢʪʠʚʥʝʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʥʘʜʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ ʠ ʫʢʨʝʧʠʪʴ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ɹʈʀʂʉ [26]. 

ɺʥʫʪʨʝʥʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʊʀʄ) ʨʳʥʢʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʤʝʪʘʤʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ʅʝʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʡ ʧʨʝʜʣʘʛʘʶʪ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʩʬʝʨʝ. ʀʭ ʧʨʦʜʫʢʪʦʚʳʝ ʣʠʥʝʡʢʠ ʚʢʣʶʯʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʨʝʰʝʥʠʷ: 

1. "ɸɺʉ ï ʉʤʝʪʥʳʝ ʨʝʰʝʥʠʷ" ʧʨʝʜʣʘʛʘʶʪ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʤʝʪ ʠ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʨʦʜʫʢʪʦʚʘʷ ʣʠʥʝʡʢʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ, ʪʘʢʠʝ ʢʘʢ "ɸɺʉ" ʜʣʷ 

ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʪ, "ɸɺʉ-ʇʀʈ" ʜʣʷ ʩʤʝʪ ʥʘ 

ʧʨʦʝʢʪʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ, "ɸɺʉ-ɸʂʂʆʈɼ" 

ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠ "BIM-ʩʤʝʪʘ 

ɸɺʉ" ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (BIM). 

2. ʇʨʦʛʨʘʤʤʘ "ɻʈɸʅɼ-ʉʤʝʪʘ" ʨʘʟʨʘʙʦʪʘʥʘ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʘ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʯʝʪʘ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ ʚʢʣʶʯʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ, ʘʥʘʣʠʟ ʢʦʥʲʶʥʢʪʫʨʳ, 

ʩʦʩʪʘʚʣʝʥʠʝ ʩʤʝʪ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʝʪʦʜʠʢʘʤ, ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

3. "ɺʀɿɸʈɼʉʆʌʊ" ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʰʝʥʠʷ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʬʝʨʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʀʭ 

ʧʨʦʜʫʢʪʦʚʘʷ ʣʠʥʝʡʢʘ ʚʢʣʶʯʘʝʪ ʧʨʦʛʨʘʤʤʳ 

"SmetaWIZARD" ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʤʝʪ, 

"PlanWIZARD" ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʠ "BIM WIZARD" ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠʟ BIM-ʤʦʜʝʣʝʡ. 

4. "5D ʉʤʝʪʘ" ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ 

ʧʨʦʜʫʢʪʦʤ, ʢʦʪʦʨʳʡ ʠʥʪʝʛʨʠʨʫʝʪ ʩʤʝʪʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ BIM ʧʨʦʝʢʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʙʲʝʤʦʚ ʨʘʙʦʪ ʠ ʩʪʦʠʤʦʩʪʠ 

ʥʘ ʦʩʥʦʚʝ BIM-ʤʦʜʝʣʝʡ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʧʨʦʛʨʘʤʤʳ 

ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʟʘʜʘʯʠ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʤʝʪʥʦʛʦ ʜʝʣʘ, 

ʪʘʢʠʝ ʢʘʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʘʩʯʝʪ ʩʤʝʪ, 

ʠʥʪʝʛʨʘʮʠʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ. ʕʪʠ ʨʝʰʝʥʠʷ ʧʦʤʦʛʘʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʫʣʫʯʰʘʶʪ ʪʦʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ [27]. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʩʦʟʥʘʥʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ BIM-

ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ 3D-

ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ, ʨʝʘʣʴʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʪʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʢʘʟʘʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʤ. 

ʉʫʪʴ BIM-ʪʝʭʥʦʣʦʛʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ 

ʝʜʠʥʦʡ ʩʨʝʜʳ ʜʘʥʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ [28]. 

ʉʪʨʝʤʣʝʥʠʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʥʦʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʮʠʬʨʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʟʘʧʘʜʥʳʝ ʢʦʤʧʘʥʠʠ, ʚʢʣʶʯʘʷ Autodesk, 

ʩʢʣʦʥʷʶʪʩʷ ʢ ʠʥʪʝʛʨʘʮʠʠ ʦʧʮʠʡ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʚ ʦʙʱʠʝ ʧʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ 

BIM360, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʩʪʠʥʥʳʤʠ BIM-ʨʝʰʝʥʠʷʤʠ 

[29]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʨʳʚ ʤʝʞʜʫ ʥʘʙʦʨʦʤ 

ʜʘʥʥʳʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ 

ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʠ ʙʘʟʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʴʶ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʡ ʩʚʷʟʠ ʩ 

ʠʩʧʨʘʚʣʝʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ 

ʧʨʦʝʢʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʜʘʥʥʳʝ ʨʝʰʝʥʠʷ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ BIM-

ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ [28]. 

ʂʦʥʝʯʥʦ, ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʥʘʜʟʦʨ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʧʨʦʝʢʪʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ BIM. 

ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʪʘʧʦʚ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʢʦʥʪʨʦʣʶ 

ʢʘʯʝʩʪʚʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ, ʚ ʨʘʟʥʦʡ 

ʬʦʨʤʝ ʠ ʦʙʲʝʤʝ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʤʦʜʝʣʴ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʤʫ ʢʦʥʪʨʦʣʶ, 
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ʦʙʝʩʧʝʯʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ 

ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʝʨʢʝ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʠ 

ʧʨʦʚʝʜʝʥʠʶ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʣʦʱʘʜʢʝ. ʕʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʚʝʨʢʘʤʠ, 

ʧʨʝʜʧʠʩʘʥʠʷʤʠ, ʦʪʯʝʪʘʤʠ ʦ ʢʘʯʝʩʪʚʝ ʠ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪʥʫʶ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʣʶʯʝʚʘʷ ʠʜʝʷ ʥʘ ʵʪʘʧʝ 

ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʝʩʴ 

ʦʙʲʝʤ ʢʦʥʪʨʦʣʴʥʳʭ ʨʘʙʦʪ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʙʠʪ 

ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʙʣʦʢʠ ʨʘʟʥʦʨʦʜʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʠ ʙʫʤʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʝʨʝʤʝʱʘʝʪʩʷ 

ʤʝʞʜʫ ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʩʪʦʨʦʥʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʝʤ. 

ʉʪʨʘʪʝʛʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʚʢʣʶʯʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ, 

ʧʦʞʘʨʥʳʡ ʠ ʘʪʦʤʥʳʡ ʢʦʥʪʨʦʣʴ, ʜʦʣʞʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʢʦʥʮʝʧʮʠʠ BIM ʠ 

ʝʜʠʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ɸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠ 

ʩʣʫʯʘʡʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʵʪʦʡ 

ʮʝʣʠ. ɺʝʜʴ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʥʝ 

ʪʦʣʴʢʦ ʩʣʫʞʘʪ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʦʚ, ʥʦ ʪʘʢʞʝ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɸ ʩʘʤʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʪʘʪʠʩʪʠʢʝ ʟʘʤʝʯʘʥʠʡ ʠ ʦʙʲʝʤʝ ʧʨʝʪʝʥʟʠʡ ʢ 

ʧʦʩʪʘʚʱʠʢʘʤ ʠʣʠ ʧʦʜʨʷʜʯʠʢʘʤ, ʥʝ ʜʦʣʞʥʳ 

ʭʨʘʥʠʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʜʝʣʴʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, 

ʦʩʦʙʝʥʥʦ ʥʝ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ. 

ɺ ʩʪʦʣʠʯʥʦʤ ʩʪʨʦʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ʧʨʠʟʥʘʶʪ, ʯʪʦ ʫʭʦʜ ʢʨʫʧʥʳʭ ʟʘʨʫʙʝʞʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʟ ʈʦʩʩʠʠ 

ʦʢʘʟʘʣʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʦʙʳʪʠʝʤ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʠ ʩʪʨʦʠʪʝʣʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦʪ 

ʫʭʦʜ ʟʘʜʘʣ ʥʦʚʳʡ ʪʝʤʧ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ IT-ʨʝʰʝʥʠʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢ ʞʝ ʧʝʨʝʚʦʜʷʪ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʧʨʦʝʢʪʳ ʚ ʮʝʣʦʤ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʷʟʘʣʦʩʴ ʩ ʧʠʣʦʪʥʦʛʦ 

ʧʨʦʝʢʪʘ ʚ ʄʦʩʢʚʝ ʠ ʨʝʛʠʦʥʘʭ ʩ ʩʝʥʪʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ 

2022 ʛʦʜʘ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʨʘʙʦʪʘ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ 

ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʬʦʨʤʘʪʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʤʝʪʦʜʦʤ ʢʫʤʫʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʝʤʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʀʩʧʦʣʴʟʫʝʤʘʷ ʤʝʪʦʜʠʢʘ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʎʝʥʪʨʦʤ 

ʢʦʤʧʝʪʝʥʮʠʡ ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ 

(ʎʂ ɼʉ), ʙʣʘʛʦʧʦʣʫʯʥʦ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ ʛ. ʄʦʩʢʚʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʛʝʦʛʨʘʬʠʶ ʧʨʠʤʝʥʝʥʠʷ 

ʜʘʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ. 

ɺ ʧʝʨʚʳʭ ʯʠʩʣʘʭ ʤʘʨʪʘ 2023 ʛʦʜʘ ʚ ʩʪʦʣʠʮʝ 

ʟʘʤʝʪʥʦ ʫʩʠʣʠʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʧʨʦʝʢʪʘʤʠ ʀʉʋʇ ʆʂʉ ʚ ʪʘʥʜʝʤʝ ʩ ʌɸʋ 

"ʈʦʩʂʘʧʉʪʨʦʡ". ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʙʦʣʝʝ 25 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʣʘʥʠʨʫʶʪ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ. ʉʝʛʦʜʥʷ ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʠʩʦʝʜʠʥʠʚʰʠʭʩʷ ʢ 

ʩʠʩʪʝʤʝ, ʧʨʝʚʳʰʘʝʪ ʮʠʬʨʫ 40. 

ʅʝ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʢʦʣʦ 25% ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʄʦʩʢʚʳ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʊʀʄ-

ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ 

ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʚ ʩʪʦʣʠʮʝ ʚʦʚʣʝʢʘʝʪ ʚ ʩʝʙʷ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʫʪʝʧʨʦʚʦʜʦʚ, ʵʩʪʘʢʘʜ, ʪʦʥʥʝʣʝʡ, 

ʚʥʝʫʣʠʯʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ, ʘ ʪʘʢʞʝ 

ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʞʠʣʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʦʙʲʝʢʪʳ, ʢʘʢ ʧʦʞʘʨʥʦʝ ʜʝʧʦ ʚ 

ʨʘʡʦʥʝ ɹʦʛʦʨʦʜʩʢʦʝ, ʩʧʦʨʪʠʚʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ 

ʫʣʠʮʝ ʆʩʪʘʬʴʝʚʩʢʦʡ, ʰʢʦʣʘ ʥʘ 1150 ʤʝʩʪ ʚ ʨʘʡʦʥʝ 

ʃʝʬʦʨʪʦʚʦ ʠ ʞʠʣʦʡ ʜʦʤ ʥʘ ʫʣʠʮʝ ʏʘʩʦʚʦʡ, 

ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʊʀʄ-ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦ ʩʣʦʚʘʤ ʛʣʘʚʳ ʜʝʧʘʨʪʘʤʝʥʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʄʦʩʢʚʳ. 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʢʘʯʝʩʪʚʘ, ʚ ʩʤʳʩʣʝ, ʤʝʥʷʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 

ʪʦʣʴʢʦ ʛʨʘʬʠʯʝʩʢʫʶ ʠ ʨʘʩʪʨʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʜʦʩʪʫʧʥʫʶ ʚ ʪʨʝʭʤʝʨʥʦʤ ʨʝʞʠʤʝ. ʊʝʧʝʨʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ 

ʪʦʣʴʢʦ ʚʨʝʤʝʥʥʳʝ ʩʨʝʟʳ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ, ʥʦ 

ʪʘʢʞʝ ʧʨʦʜʦʣʴʥʳʝ ʨʘʟʨʝʟʳ, ʧʦʢʘʟʳʚʘʶʱʠʝ 

ʜʠʥʘʤʠʢʫ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʘ. ʕʪʘ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʦ ʚʨʝʤʝʥʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʪʦʜʘ 

BIM. 

ɺʳʚʦʜʳ. ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʝ ʣʠʰʝʥʦ ʚʳʟʦʚʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ ʠ ʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ. ʆʜʥʘʢʦ, 

ʧʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʀʊ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʦʙʝʱʘʶʪ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ, ʩʦʢʨʘʱʝʥʠʝ 

ʟʘʪʨʘʪ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʳʡ ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ʀʊ ʜʝʣʘʶʪ ʧʨʦʮʝʩʩʳ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ, ʪʦʯʥʳʤʠ ʠ ʫʣʫʯʰʘʶʪ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʜʘʣʴʥʝʡʰʠʤ ʚʥʝʜʨʝʥʠʝʤ ʙʫʜʫʱʝʝ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʦʙʝʱʘʝʪ ʙʳʪʴ ʙʦʣʝʝ 

ʥʘʜʝʞʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ; 

1. ɺʩʝ ʜʘʥʥʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʩʦʛʣʘʩʦʚʘʥʳ ʠ ʘʢʪʫʘʣʴʥʳ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʠ 

ʦʙʥʦʚʣʝʥʠʷ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴʩʷ ʚ BIM. 

2. ʆʧʨʝʜʝʣʝʥʳ ʩʪʘʥʜʘʨʪʳ ʠ ʧʨʦʪʦʢʦʣʳ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʧʨʦʝʢʪʝ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʤʝʞʜʫ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ. 
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3. ɺʩʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʧʨʦʝʢʪʘ 

ʦʙʣʘʜʘʣʠ ʜʦʩʪʘʪʦʯʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʥʘʚʳʢʘʤʠ ʚ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʥʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

4. ʀʩʧʦʣʴʟʫʡʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪʝ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʚʳʷʚʣʷʪʴ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ 

ʧʣʘʥʘʤʠ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʪ. 

5. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʷ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʠʥʞʝʥʝʨʦʚ, 

ʧʦʜʨʷʜʯʠʢʦʚ ʠ ʟʘʢʘʟʯʠʢʦʚ, ʥʘ ʦʜʥʦʡ ʦʙʱʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʝ. 

6. ʂʦʥʪʨʦʣʴ ʚʝʨʩʠʡ BIM, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʨʝʜʳʜʫʱʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʦʝʢʪʘ, ʧʨʠ 

ʩʙʦʝ ʚ ʨʘʙʦʪʝ ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʥʝ ʩʪʘʥʜʘʨʪʥʦʡ 

ʩʠʪʫʘʮʠʠ. 

7. ʈʝʛʫʣʷʨʥʘʷ ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ 

ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ. 

8. ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʠ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʜʣʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. 

9. ʆʙʫʯʝʥʠʝ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩʫʙʧʦʜʨʷʜʯʠʢʦʚ 

ʢ ʨʘʙʦʪʝ ʩ BIM ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠʭ ʠʥʬʦʨʤʘʮʠʠ  

ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʨʘʙʦʯʝʡ ʤʦʜʝʣʠ. 

10. ʈʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ 

BIM ʧʨʠ ʢʘʞʜʦʤ ʠʟʤʝʥʝʥʠʠ ʚ ʧʨʦʝʢʪʝ ʠ ʨʝʛʫʣʷʨʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ ʘʫʜʠʪʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ. 

11. ʇʦʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʚʩʝ 

ʵʣʝʤʝʥʪʳ ʠ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʘ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʘʟʜʝʣʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʜʝʪʘʣʠʟʘʮʠʠ 

(LOD) ʠ ʢʘʪʝʛʦʨʠʠ (LOI) ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. 

12. ɺʠʟʫʘʣʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʝʢʪʘ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ. 

13. ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʢʨʠʧʪʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʚʝʨʦʢ 

ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʚ BIM. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʚʳʷʚʣʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʰʠʙʦʢ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʩʢʦʨʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ. 

14. ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʣʘʥʦʚ ʠ ʛʨʘʬʠʢʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ 

ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

15. ɿʘʛʨʫʟʢʘ ʚ BIM ʥʝ ʪʦʣʴʢʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʥʦ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʦʡ 

ʢʘʢ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʨʝʛʣʘʤʝʥʪʳ, ʠʥʩʪʨʫʢʮʠʠ ʠ 

ʧʨʦʯʝʝ. ʕʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʦʚ 

ʠ ʜʨʫʛʦʡ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ 

ʟʘʢʘʟʯʠʢʘ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʦʨʛʘʥʦʚ. 

16. ʇʦʩʪʦʷʥʥʦʝ ʦʙʫʯʝʥʠʝ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ ʧʦ 

ʚʦʧʨʦʩʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ BIM ʚ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʦʪ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʠ ʚʥʝʜʨʷʡʪʝ 

ʫʣʫʯʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʳ. 

17. ʉʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ 

ʥʦʨʤʘʪʠʚʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ BIM. 

18. ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʟʘʱʠʳ ʜʘʥʥʳʭ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʠ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

19. ʈʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ BIM ʚ ʢʦʥʪʨʦʣʝ 
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ʉʦʚʨʝʤʝʥʥʘʷ ʦʛʥʝʟʘʱʠʪʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ - ʵʪʦ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʆʛʥʝʟʘʱʠʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ ʨʘʟʚʠʚʘʶʪʩʷ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʚʦʟʛʦʨʘʥʠʷ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʠ ʙʦʨʴʙʳ ʩ ʧʦʞʘʨʘʤʠ. ʆʛʥʝʟʘʱʠʪʥʳʝ ʩʨʝʜʩʪʚʘ 

- ʵʪʦ ʚʝʱʝʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʩʧʣʘʤʝʥʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʣʘʤʝʥʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʜʨʫʛʠʤʠ ʤʝʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʠʩʪʝʤʳ ʧʦʜʘʚʣʝʥʠʷ 

ʧʦʞʘʨʘ, ʦʛʥʝʟʘʱʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʛʦ ʵʚʘʢʫʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ, ʚʘʞʥʦ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʨʠʥʦʩʷʪ ʩ ʩʦʙʦʡ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʨʝʙʫʶʱʠʭ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʘʩʧʝʢʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʞʝʣʘʥʠʝʤ ʜʦʩʪʠʯʴ ʥʘʠʚʳʩʰʝʡ 

ʩʪʝʧʝʥʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ, ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʤʝʜʠʮʠʥʩʢʠʝ, ʩʪʨʫʢʪʫʨʥʳʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʘʩʧʝʢʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥ 

ʧʨʦʮʝʩʩ ʜʝʡʩʪʚʠʷ ʘʥʪʠʧʠʨʝʥʘ ʥʘ ʤʘʪʝʨʠʘʣʳ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ. ʆʙʦʙʱʝʥʳ ʠʤʝʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʚʝʜʝʥʠʷ ʦ 

ʩʚʦʡʩʪʚʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʘʭ ʦʛʥʝʟʘʱʠʪʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʚʩʧʫʯʠʚʘʶʱʠʤʠ ʘʥʪʠʧʠʨʝʥʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʧʠʨʝʥʳ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʟʜʝʣʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʛʥʝʩʪʦʡʢʦʩʪʴ, 

ʟʘʤʝʜʣʠʪʝʣʠ ʛʦʨʝʥʠʷ, ʚʩʧʫʯʠʚʘʶʱʠʡ ʘʥʪʠʧʠʨʝʥ, ʧʝʥʦʢʦʢʩ 

 

ABSTRACT 

 

Modern fire protection of building materials is an important aspect of ensuring the safety of buildings and 

structures. Fire protection technologies and materials are being developed to reduce the risk of fire and fire spread, and 

to increase the time for evacuation and fire control. Fire retardants are substances designed specifically to reduce the 

likelihood of ignition, flame spread and increase the fire resistance of materials. They are an integral part of a tiered 

approach to fire safety and interact with other measures such as fire suppression systems, fire retardant materials and 

safe escape systems. While they play an important role in reducing the risk of fires, it is important to recognize that 

modern fire retardants come with a number of disadvantages that require careful consideration. This article discusses 

aspects of modern fire protection products, the use of which is associated with the desire to achieve the highest degree 

of fire safety. However, it is important to understand the environmental, health, structural, economic and safety aspects 

associated with these chemicals. This article describes the process of action of a fire retardant on materials of different 

nature. The information available in the literature on the properties, including the disadvantages, of modern methods of 

fire protection of building structures is summarized. Methods for reducing the fire hazard of materials using 

intumescent fire retardants are considered. 
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ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʚʦʧʨʦʩ ʦ 

ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʠ ʞʠʣʴʷ ʙʳʣ ʚʩʝʛʜʘ ʘʢʪʫʘʣʝʥ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʦʪ ʧʦʞʘʨʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 
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ʧʦʩʪʦʷʥʥʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ  ʩʨʝʜʩʪʚ ʠ 

ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʞʝ 

ʠʤʝʶʱʠʭʩʷ. ʉ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʦʛʦ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʘ ʜʣʷ ʧʨʝʙʳʚʘʥʠʷ ʚ 

ʟʜʘʥʠʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʨʝʚʷʥʥʳʝ, 

ʢʠʨʧʠʯʥʳʝ, ʙʝʪʦʥʥʳʝ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʠ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ [1,2]. 

ʄʥʦʛʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ 

ʜʝʨʝʚʦ, ʩʪʘʣʴ, ʙʝʪʦʥ ʠ ʛʠʧʩʦʢʘʨʪʦʥ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʢʨʳʪʳ ʩʧʝʮʠʘʣʴʥʳʤʠ ʦʛʥʝʟʘʱʠʪʥʳʤʠ 

ʧʦʢʨʳʪʠʷʤʠ. ʕʪʠ ʧʦʢʨʳʪʠʷ ʩʦʟʜʘʶʪ ʙʘʨʴʝʨ, 

ʢʦʪʦʨʳʡ ʟʘʤʝʜʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʛʥʷ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. 

ʆʛʥʝʟʘʱʠʪʥʳʝ ʢʨʘʩʢʠ, ʣʘʢʠ ʠ ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝ 

ʠʥʩʪʫʤʝʩʮʝʥʪʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʨʦʠʪʝʣʴʥʘʷ 

ʠʥʜʫʩʪʨʠʷ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʘʥʪʠʧʠʨʝʥʦʚ. ɼʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʚʠʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʤʘʪʝʨʠʘʣʫ. ʇʨʠ 

ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʠʟʜʝʣʠʷ, 

ʧʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ [3-5]. 

ɸʥʪʠʧʠʨʝʥʳ ʜʝʣʷʪ ʥʘ ʪʨʠ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 

- ʜʦʙʘʚʢʠ, ʭʠʤʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ 

ʧʦʣʠʤʝʨʦʤ. 

- ʠʥʩʪʫʤʝʩʮʝʥʪʥʳʝ (ʚʩʧʫʯʠʚʘʶʱʠʝʩʷ) 

ʜʦʙʘʚʢʠ. 

- ʜʦʙʘʚʢʠ, ʤʝʭʘʥʠʯʝʩʢʠ ʩʤʝʰʠʚʘʝʤʳʝ ʩ 

ʧʦʣʠʤʝʨʦʤ (ʠʥʝʨʪʥʳʝ). 

ʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʝʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. 

ʆʥʠ ʦʙʣʘʜʘʶʪ ʚʨʦʞʜʝʥʥʳʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʥʦ ʚ ʤʠʨʝ, ʛʜʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʪʦʠʪ ʥʘ 

ʧʝʨʚʦʤ ʤʝʩʪʝ, ʘʨʭʠʪʝʢʪʦʨʳ, ʠʥʞʝʥʝʨʳ ʠ ʩʪʨʦʠʪʝʣʠ 

ʩʪʨʝʤʷʪʩʷ ʧʨʠʤʝʥʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ, ʯʪʦʙʳ 

ʦʙʝʟʦʧʘʩʠʪʴ ʩʪʨʫʢʪʫʨʳ ʦʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʛʥʷ. ʕʪʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʫʣʫʯʰʝʥʠʶ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʚʝʣʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʜʠʟʘʡʥʝ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʪʘʣʴʥʳʭ ʟʜʘʥʠʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ, 

ʚʢʣʶʯʘʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʨʳʪʠʡ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʨʴʝʨʘ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ 

ʧʦʩʣʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʦʭʨʘʥʥʦʩʪʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʧʦʞʘʨʝ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʛʥʝʟʘʱʠʪʥʳʭ ʚʩʧʫʯʠʚʘʶʱʠʭʩʷ ʧʦʢʨʳʪʠʡ. ɺ 

ʤʦʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʣʘʤʝʥʝʤ ʦʥʠ ʩʦʟʜʘʶʪ 

ʪʝʧʣʦʚʦʡ ʙʘʨʴʝʨ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʚʨʝʤʝʥʥʦʡ ʢʦʨʠʜʦʨ, ʜʦ ʧʦʨʘʞʝʥʠʷ ʤʝʪʘʣʣʘ 

ʢʨʠʪʠʯʝʩʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʭ ʚʩʧʫʯʠʚʘʶʱʠʭʩʷ 

ʧʦʢʨʳʪʠʡ ʜʣʷ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟʛʦʪʦʚʣʝʥʳ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʦʚ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʧʦʢʩʠʜ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʚʩʧʫʯʠʚʘʥʠʷ ʧʦʢʨʳʪʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʶ ʛʘʟʦʚʳʭ ʠ ʧʘʨʦʚʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʪʚʝʨʜʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʙʦʪʳ 

ʚ ʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʭʘʨʘʢʪʝʨʝʥ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʨʠʩʪʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ 

ʢʘʨʢʘʩʘ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ 

ʠʥʪʫʤʝʩʮʝʥʪʥʳʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʫʤʝʩʮʝʥʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʠʬʦʩʬʘʪʘ 

ʘʤʤʦʥʠʷ, ʧʝʥʪʘʵʨʠʪʨʠʪʘ ʠ ʤʝʣʘʤʠʥʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʵʪʠʭ ʚʝʱʝʩʪʚ ʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ, ʯʪʦ ʤʦʞʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʩʪʦʡʢʦʩʪʠ ʢ ʚʦʜʝ ʠ 

ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʘ ʪʘʢʞʝ ʥʘ ʩʮʝʧʣʝʥʠʠ ʩ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ, ʯʪʦ ʚ ʠʪʦʛʝ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ 

ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʦ ʚʦʟʤʦʞʥʦʛʦ ʧʦʞʘʨʘ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʡ ʦʪ 

ʚʦʟʤʦʞʥʳʭ ʧʦʞʘʨʦʚ. ɺʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦʞʘʨʦʚ ʠ ʠʭ ʨʘʥʥʝʝ 

ʦʙʥʘʨʫʞʝʥʠʝ. ʕʪʠ ʚʦʧʨʦʩʳ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ, 

ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ 

ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʠʟʜʝʣʠʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʦʨʠʠ ʪʝʧʣʦʧʝʨʝʥʦʩʘ, ʢʦʪʦʨʘʷ 

ʫʯʠʪʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʠʟʜʝʣʠʷ ʠ ʠʩʪʦʯʥʠʢʦʤ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ 

ʨʫʙʝʞʦʤ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʧʳʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʪʫʤʝʩʮʝʥʪʥʳʭ ʵʧʦʢʩʠʜʥʳʭ 

ʧʦʢʨʳʪʠʡ. ʕʪʦʪ ʦʧʳʪ ʠʥʪʝʛʨʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʩʦʩʪʘʚʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʬʦʩʬʘʪʘ ʘʤʤʦʥʠʷ, 

ʤʝʣʘʤʠʥʘ ʠ ʧʝʥʪʘʵʨʠʪʨʠʪʘ, ʥʦ ʠ ʢʦʤʧʦʟʠʮʠʠ, 

ʚʢʣʶʯʘʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʝ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʠʡʩʷ ʛʨʘʬʠʪ. 

ʉʫʱʝʩʪʚʫʶʪ ʵʧʦʢʩʠʜʥʳʝ ʧʦʢʨʳʪʠʷ, ʩʦʟʜʘʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʦʩʪʘʚʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʦʛʥʝʟʘʱʠʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʊʘʢʞʝ ʠʤʝʶʪʩʷ ʵʧʦʢʩʠʜʥʳʝ 

ʧʦʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʠʡʩʷ ʛʨʘʬʠʪ ʠ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʫʩʢʦʨʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, ʥʝ 

ʫʪʨʘʯʠʚʘʶʪ ʙʦʣʝʝ 10% ʩʚʦʝʡ ʦʛʥʝʟʘʱʠʪʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʀʟʚʝʩʪʥʳ ʥʝʜʦʩʪʘʪʢʠ ʢʘʢ ʚ ʩʣʫʯʘʝ 

ʠʥʪʫʤʝʩʮʝʥʪʥʳʭ ʵʧʦʢʩʠʜʥʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʦʩʥʦʚʝ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʠʘʜʳ çʧʦʣʠʬʦʩʬʘʪ ʘʤʤʦʥʠʷ ï 

ʤʝʣʘʤʠʥ ï ʧʝʥʪʘʵʨʠʪʨʠʪè, ʪʘʢ ʠ ʚ ʩʣʫʯʘʝ ʧʦʢʨʳʪʠʡ 

ʥʘ ʦʩʥʦʚʝ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʛʨʘʬʠʪʘ. ʇʝʨʚʳʝ 

ʥʝʜʦʩʪʘʪʢʠ ʩʚʷʟʘʥʳ ʩ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʚ ʧʨʦʮʝʩʩʝ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟ-

ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɺʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ ʢʘʩʘʶʪʩʷ ʧʦʜʘʚʣʝʥʠʷ 
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ʚʩʧʝʥʠʚʘʥʠʷ ʬʦʩʬʘʪʥʦʡ ʯʘʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʜʝʬʦʨʤʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʧʝʥʦʢʦʢʩʘ. 

ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʳʭ 

ʩʚʷʟʫʶʱʠʭ ʜʦʙʘʚʣʝʥʠʝ ʦʢʩʠʜʘ ʛʨʘʬʝʥʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʧʨʦʜʫʢʪʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʛʨʘʬʠʪʘ, ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʛʥʝʟʘʱʠʪʥʳʭ ʤʝʨ ʟʘʚʠʩʠʪ 

ʦʪ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ: ʪʝʧʣʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʟʫʶʱʝʛʦ ʧʝʥʦʢʦʢʩ, ʠ 

ʝʛʦ ʩʦʭʨʘʥʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʩ ʵʧʦʢʩʠʜʥʦʡ 

ʙʘʟʦʡ, ʚʚʝʜʝʥʠʝ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʛʨʘʬʠʪʘ 

ʤʦʞʝʪ ʧʦʜʘʚʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʥʳ ʚ ʬʦʩʬʘʪʥʦʡ 

ʯʘʩʪʠ ʠ ʨʘʟʨʫʰʠʪʴ ʧʝʥʦʢʦʢʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʥʦʩʪʠ ʧʝʥʦʢʦʢʩʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʛʨʘʬʠʪʘ ʦʩʪʘʝʪʩʷ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʨʝʰʝʥʥʦʡ ʠ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ. 

ʆʜʥʠʤ ʠʟ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʦʛʥʝʟʘʱʠʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ  ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʠʭ  ʠʟʥʘʯʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʠʩʧʝʨʩʥʳʭ ʬʘʟ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʠʟʤʝʥʝʥʠʶ ʩʚʦʡʩʪʚ ʵʧʦʢʩʠʜʥʦʡ 

ʤʘʪʨʠʮʳ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʬʘʟʘʤʠ. ʂʘʢ 

ʧʦʢʘʟʳʚʘʶʪ ʠʩʧʳʪʘʥʠʷ, ʪʦʣʱʠʥʘ ʩʣʦʷ ʩ 

ʠʟʤʝʥʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 

100 ʥʤ, ʘ ʟʥʘʯʠʪ ʜʘʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ, ʢʘʢ ʥʘʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ 

ʥʘʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʥʪʫʤʝʩʮʝʥʪʥʳʝ ʢʦʤʧʦʟʠʪʳ ʠ ʛʨʘʜʠʝʥʪʥʳʝ 

ʥʘʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʦʭʨʘʥʥʦʩʪʴʶ 

ʧʝʥʦʢʦʢʩʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʦʙʣʘʜʘʶʪ 

ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʪʝʨʤʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʣʦʷ ʙʦʣʝʝ 0,3 ʂ/ɺʪ, ʘʜʛʝʟʠʷ ʢ ʩʪʘʣʠ 

ʙʦʣʝʝ 7,5 ʄʇʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʝʥʟʠʥʫ, ʚʦʜʝ ʠ 

ʱʝʣʦʯʘʤ ʧʦʩʣʝ 6 ʤʝʩʷʮʝʚ ʵʢʩʧʦʟʠʮʠʠ ʙʦʣʝʝ 0,92, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʧʦʩʣʝ 6 ʤʝʩʷʮʝʚ ʵʢʩʧʦʟʠʮʠʠ ʙʦʣʝʝ 0,94, ʠ 

ʦʛʥʝʟʘʱʠʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʦʣʝʝ 70 ʤʠʥʫʪ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʧʦʣʠʬʦʩʬʘʪʘ ʘʤʤʦʥʠʷ ʚ ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʦʟʠʪʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʦʣʝʟʥʦ ʧʨʦʚʝʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʤʦʜʠʬʠʢʘʮʠʶ, 

ʦʙʨʘʙʘʪʳʚʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝʭ ʜʠʩʧʝʨʩʥʳʭ ʬʘʟ 

ʨʘʩʪʚʦʨʦʤ ʪʨʠʘʤʠʥʦʧʨʦʧʠʣʪʨʠʵʪʦʢʩʠʩʠʣʘʥʘ ʚ 

ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ. ʆʧʪʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ 

ʩʣʦʷ ʪʨʠʘʤʠʥʦʧʨʦʧʠʣʪʨʠʵʪʦʢʩʠʩʠʣʘʥʘ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʠʩʣʦʪʦʩʪʦʡʢʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʥʘ 24%, ʷʚʣʷʝʪʩʷ 200 ʥʤ. ʇʦʚʝʨʭʥʦʩʪʥʘʷ 

ʤʦʜʠʬʠʢʘʮʠʷ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʘʜʛʝʟʠʶ ʢ ʩʪʘʣʠ, ʫʚʝʣʠʯʠʚʘʷ ʘʜʛʝʟʠʦʥʥʫʶ 

ʧʨʦʯʥʦʩʪʴ ʥʘ ʜʦ 40%. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʪʝʨʤʦʨʘʩʰʠʨʷʶʱʝʛʦʩ ̫ ʛʨʘʬʠʪʘ ʩ 4% 

ʜʦ 8% ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʰʠʨʝʥʠʷ 

ʥʘ 50%, ʫʤʝʥʴʰʝʥʠʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʝʥʦʢʦʢʩʘ 

ʥʘ 24% ʠ ʫʚʝʣʠʯʝʥʠʶ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʥʘ 100%. 

ʆʛʥʝʟʘʱʠʪʘ ʙʝʪʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʥʘʮʝʣʝʥʥʳʡ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʦʛʥʝʟʘʱʠʪʳ ʙʝʪʦʥʘ ʷʚʣʷʝʪʩʷ 

ʠʟʦʣʷʮʠʷ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʦʛʥʷ. 

ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʚʳʙʦʨʘ ʦʛʥʝʟʘʱʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ, ʥʦ 

ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ 

ʙʝʟʚʨʝʜʥʦʩʪʴʶ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ʇʨʠʚʣʝʢʘʶʪ 

ʚʥʠʤʘʥʠʝ ʠʥʪʫʤʝʩʮʝʥʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ, ʧʣʠʪʳ ʠ ʧʘʥʝʣʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʤʝʪʦʜʳ ʜʣʷ 

ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʪʘʢʞʝ 

ʠʤʝʶʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʪʘʢʠʭ ʩʪʨʦʝʥʠʡ: 

- ʦʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʥʘ ʙʝʪʦʥʥʳʭ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʚʝʨʞʝʥʳ ʧʦʚʨʝʞʜʝʥʠʷʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʫʜʘʨʦʚ ʠʣʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʕʪʦ ʤʦʞʝʪ 

ʦʩʪʘʚʠʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʷʟʚʠʤʳʤʠ ʧʝʨʝʜ ʦʛʥʝʤ. 

- ʦʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʪʨʝʙʫʶʪ 

ʨʝʛʫʣʷʨʥʦʡ ʠʥʩʧʝʢʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ ʚ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʝʧʨʘʚʠʣʴʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʝʛʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʦʛʥʶ. 

- ʫʩʠʣʝʥʠʝ ʦʛʥʝʟʘʱʠʪʳ ʥʘ ʙʝʪʦʥʥʳʭ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʠʭ 

ʦʛʥʝʩʪʦʡʢʦʩʪʴ, ʥʦ ʵʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʩʢʘʟʘʪʴʩʷ ʥʘ ʠʭ 

ʚʝʩʝ ʠ ʩʪʦʠʤʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʙʣʝʤʦʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʚʳʩʦʪʥʳʭ ʩʪʨʦʝʥʠʷʭ. 

- ʥʝʢʦʪʦʨʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʩʦʜʝʨʞʘʪ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʨʝʜʥʳʤʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʕʪʦ ʧʦʜʥʠʤʘʝʪ ʚʦʧʨʦʩʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʪʠʣʠʟʘʮʠʠ. 

- ʚ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʛʥʝʟʘʱʠʪʥʳʭ 

ʧʦʢʨʳʪʠʡ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʦʙʥʦʚʣʝʥʠʷ, 

ʧʨʦʚʝʜʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʥʘ ʙʝʪʦʥʥʳʭ ʠʣʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʞʝʪ ʙʳʪʴ 

ʩʣʦʞʥʳʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʨʦʮʝʩʩʦʤ. 

- ʦʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʧʦʩʣʝ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ 

ʠʭ ʦʙʥʦʚʣʝʥʠʝ ʠʣʠ ʟʘʤʝʥʘ. ʕʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʫʣʫʯʰʝʥʠʷ 

ʦʛʥʝʟʘʱʠʪʳ ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʝʪʦʜʦʚ ʥʘʥʝʩʝʥʠʷ ʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʛʥʝʟʘʱʠʪʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʪʦʡʢʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʦʤʧʦʟʠʪʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ 

ʜʦʙʘʚʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʳ ʚ ʮʝʤʝʥʪʥʳʡ 

ʢʦʤʧʦʟʠʪ. 
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ɹʝʪʦʥʳ ʩ ʢʣʘʩʩʦʤ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ    

ʥʠʞʝ ʧʨʠ ʥʘʛʨʝʚʝ ʨʘʟʣʘʛʘʶʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ, 

ʪʝʨʷʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʚʦʜʫ. ʇʨʠ 700-800 
0
ʉ 

ʧʦʪʝʨʷ ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 45% [6]. 

ʇʦʚʳʰʝʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʩʪʚʦʨʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʢʦʤʧʦʟʠʪʘ 

ʠʟ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʣʦʢʦʥ 

ʩʦʚʤʝʩʪʥʦ ʩ ʤʠʥʝʨʘʣʴʥʳʤ ʚʦʣʦʢʥʦʤ ʫʚʝʣʠʯʠʚʘʝʪ 

ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʨʘʩʪʚʦʨʘ [3].  

ʋʚʝʣʠʯʝʥʠʝ ʦʛʥʝʫʧʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʪʘʢ ʞʝ ʠ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ 

ʚʦʣʦʢʦʥ ʚ ʢʦʣʠʯʝʩʪʚʝ 3% ʦʪ ʤʘʩʩʳ ʩʫʭʠʭ ʚʝʱʝʩʪʚ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʦʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚ 1,4 ʨʘʟʘ, ʘ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʦʝʤ ʠʟ ʪʷʞʝʣʦʛʦ ʙʝʪʦʥʘ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 8% [7]. 

ʉ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʞʘʨʦʩʪʦʡʢʠʝ ʜʦʙʘʚʢʠ ʚʣʠʷʶʪ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʮʝʤʝʥʪʥʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʝ y

ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. ɺʚʝʜʝʥʠʝ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʦʪʝʨʠ ʤʘʩʩʳ ʧʨʠ 700-750Áʉ ʩ 33% ʜʦ 

25%. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʤʘʩʩʳ ʚʦʟʤʦʞʥʦ 

ʜʦʩʪʠʯʴ ʩ ʧʦʤʦʱʴʶ ʜʦʙʘʚʣʝʥʠʷ ʙʦʷ ʩʪʝʢʣʘ [8]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʚ ʈʦʩʩʠʠ, ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ʈʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʠʣʠ ʦʪʩʪʨʘʠʚʘʶʪʩʷ ʟʘʥʦʚʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʬʘʙʨʠʢʠ ʠ ʟʘʚʦʜʳ ʪʘʢʠʭ ʦʪʨʘʩʣʝʡ, ʢʘʢ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʤʝʪʘʣʣʫʨʛʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ. ʊʘʢʘʷ 

ʪʝʥʜʝʥʮʠʷ ʥʝʠʟʙʝʞʥʦ ʩʚʷʟʘʥʘ ʩ ʧʨʦʮʝʩʩʦʤ 

ʚʦʟʨʦʞʜʝʥʠʷ ʩʪʘʨʳʭ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʦʚʳʭ 

ʪʝʧʣʦʚʳʭ ʘʛʨʝʛʘʪʦʚ. ʌʫʪʝʨʦʚʢʘ ʪʘʢʠʭ ʘʛʨʝʛʘʪʦʚ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ 

ʦʛʥʝʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʞʘʨʦʩʪʦʡʢʠʝ 

ʙʝʪʦʥʳ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʞʘʨʦʩʪʦʡʢʠʭ 

ʙʝʪʦʥʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʬʫʪʝʨʦʚʦʯʥʳʭ ʨʘʙʦʪ. 

ʕʪʦ ʩʚʦʡʩʪʚʦ ʯʪʦ ʚʝʩʴʤʘ ʚʦʩʪʨʝʙʦʚʘʥʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ɾʘʨʦʩʪʦʡʢʠʝ ʢʦʤʧʦʟʠʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʥʘʥʦʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ 

ʚ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʷʞʫʱʠʝ ʤʘʪʝʨʠʘʣʳ. 

ʅʘʥʦʪʝʭʥʦʛʝʥʥʦʝ ʩʳʨʴʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʘʥʦʯʘʩʪʠʮʳ ʠʣʠ ʥʘʥʦʪʨʫʙʢʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʫʥʠʢʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 

ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʢʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʤʝʭʘʥʠʯʝʩʢʘʷ 

ʧʨʦʯʥʦʩʪʴ ʠ ʩʪʦʡʢʦʩʪʴ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ʕʪʠ ʩʚʦʡʩʪʚʘ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʷʞʫʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʣʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʠʣʠ ʛʨʘʬʝʥʘ ʚ ʢʦʤʧʦʟʠʪʳ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʠʤʝʨʦʚ ʠʣʠ ʢʝʨʘʤʠʢʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʠʭ 

ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ. ʕʪʠ 

ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʩʧʦʩʦʙʥʳ ʫʜʝʨʞʠʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ 

ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʪʘ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʞʘʨʦʩʪʦʡʢʠʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʥʦʯʘʩʪʠʮʳ 

ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʢʦʤʧʦʟʠʪʘ, ʯʪʦ 

ʚʘʞʥʦ ʜʣʷ ʧʨʦʮʝʩʩʦʚ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʫʧʨʘʚʣʝʥʠʝ 

ʪʝʧʣʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʊʘʢʞʝ, ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʡ ʰʣʘʤʦʚʦʡ 

ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʞʘʨʦʩʪʦʡʢʠʭ ʢʦʤʧʦʟʠʪʦʚ. ɺʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʡ 

ʰʣʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʭʦʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʦʛʘʱʝʥʠʷ ʙʦʢʩʠʪʦʚ ʠʣʠ ʘʣʶʤʠʥʠʷ, ʠ ʦʥ 

ʙʦʛʘʪ ʘʣʶʤʠʥʠʝʤ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʞʘʨʦʩʪʦʡʢʠʭ ʢʦʤʧʦʟʠʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʰʣʘʤʘ ʝʛʦ ʤʦʞʥʦ 

ʩʤʝʰʘʪʴ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʷʞʫʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

ʠ ʜʨʫʛʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʫʛʣʝʨʦʜʥʳʝ 

ʚʦʣʦʢʥʘ ʠʣʠ ʢʝʨʘʤʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 

ɾʠʜʢʦʝ ʩʪʝʢʣʦ (ʥʘʪʨʠʝʚʳʡ ʩʠʣʠʢʘʪ) 

ʦʙʣʘʜʘʝʪ ʭʠʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ 

ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʚʷʞʫʱʝʛʦ ʚʝʱʝʩʪʚʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʞʘʨʦʩʪʦʡʢʠʭ ʢʦʤʧʦʟʠʪʦʚ. ɾʠʜʢʦʝ ʩʪʝʢʣʦ 

ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʧʨʠ 

ʟʘʪʚʝʨʜʝʚʘʥʠʠ ʦʙʨʘʟʫʝʪ ʪʚʝʨʜʫʶ ʠ ʩʪʦʡʢʫʶ ʢ 

ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʤʘʪʨʠʮʫ. 

ɾʠʜʢʦʝ ʩʪʝʢʣʦ ʤʦʞʝʪ ʙʳʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʦ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʩʪʝʢʣʦʚʦʣʦʢʥʦ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ ʠʣʠ 

ʫʛʣʝʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʯʪʦʙʳ ʫʩʠʣʠʪʴ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʤʧʦʟʠʪʦʚ 

ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ.  

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʰʘʤʦʪʘ ʠ ʤʫʣʣʠʪʘ ʢ 

ʚʷʞʫʱʠʤ ʚʝʱʝʩʪʚʘʤ, ʪʘʢʠʤ ʢʘʢ ʮʝʤʝʥʪʳ, ʠʣʠ 

ʛʣʠʥʳ, ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ ʠ 

ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʢʦʤʧʦʟʠʪʦʚ. ʐʘʤʦʪ ʠ 

ʤʫʣʣʠʪ ʦʙʦʛʘʱʘʶʪ ʤʘʪʝʨʠʘʣʳ ʩʚʦʠʤʠ ʚʳʩʦʢʠʤʠ 

ʪʝʨʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʢʦʤʧʦʟʠʪʳ 

ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʝʰʘʥʥʳʭ ʩʠʣʠʢʘʪ-

ʥʘʪʨʠʝʚʳʭ ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʝʟʥʳʤʠ ʚ ʧʨʦʮʝʩʩʘʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ 

ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ. ʉʠʣʠʢʘʪ-ʥʘʪʨʠʝʚʳʝ ʚʷʞʫʱʠʝ 

ʦʙʣʘʜʘʶʪ ʭʠʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʤʦʛʫʪ 

ʟʘʪʚʝʨʜʝʚʘʪʴ ʧʨʠ ʦʙʳʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʣʠ ʧʨʠ 

ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʞʘʨʦʩʪʦʡʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʉʤʝʰʘʥʥʳʝ ʚʷʞʫʱʠʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʭʠʤʠʯʝʩʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʚʦʣʦʢʥʘʤʠ ʠʣʠ 

ʯʘʩʪʠʮʘʤʠ, ʦʙʨʘʟʫʷ ʪʚʝʨʜʫʶ ʠ ʩʪʦʡʢʫʶ ʩʪʨʫʢʪʫʨʫ. 

ɾʘʨʦʩʪʦʡʢʠʝ ʙʝʪʦʥʳ, ʩʦʟʜʘʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʤʝʰʘʥʥʳʭ ʩʠʣʠʢʘʪ-ʥʘʪʨʠʝʚʳʭ 

ʚʷʞʫʱʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʩʠʣʠʢʘʪ-

ʥʘʪʨʠʝʚʳʝ ʙʝʪʦʥʳ, ʦʙʣʘʜʘʶʪ ʚʳʜʘʶʱʝʡʩʷ 

ʪʝʧʣʦʩʪʦʡʢʦʩʪʴʶ ʠ ʩʪʦʡʢʦʩʪʴʶ ʢ ʚʳʩʦʢʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʣʠʢʘʪ-

ʥʘʪʨʠʝʚʳʭ ʙʝʪʦʥʦʚ ʷʚʣʷʶʪʩʷ ʩʠʣʠʢʘʪ-ʥʘʪʨʠʝʚʳʝ 

ʚʷʞʫʱʠʝ ʚʝʱʝʩʪʚʘ, ʧʝʩʦʢ ʠ ʨʘʟʣʠʯʥʳʝ 

ʥʘʧʦʣʥʠʪʝʣʠ. ʅʘʪʨʠʝʚʳʡ ʩʠʣʠʢʘʪ ʩʣʫʞʠʪ ʚʷʞʫʱʠʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʟʘʪʚʝʨʜʝʚʘʝʪ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʧʣʘ. ʉʤʝʰʘʥʥʳʝ ʩʠʣʠʢʘʪ-

ʥʘʪʨʠʝʚʳʝ ʚʷʞʫʱʠʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ 

ʫʩʪʦʡʯʠʚʦʡ ʠ ʪʝʧʣʦʩʪʦʡʢʦʡ ʤʘʪʨʠʮʳ. 
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ʉʠʣʠʢʘʪ-ʥʘʪʨʠʝʚʳʝ ʙʝʪʦʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʩʦʢʫʶ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ ʢ ʘʛʨʝʩʩʠʚʥʳʤ 

ʩʨʝʜʘʤ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. ʆʜʥʘʢʦ ʦʥʠ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʫʭʦʜʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ, 

ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʫʯʝʪʦʤ 

ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʫʩʣʦʚʠʡ ʧʨʦʝʢʪʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʤʝʰʘʥʥʳʭ ʞʘʨʦʩʪʦʡʢʠʭ 

ʚʷʞʫʱʠʭ ʥʘ ʦʩʥʦʚʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʮʝʤʝʥʪʦʚ, 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʙʠʥʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʮʝʤʝʥʪʦʚ ʠ ʜʦʙʘʚʦʢ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʞʝʣʘʝʤʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʇʨʦʮʝʩʩ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ 

ʩʤʝʰʘʥʥʳʭ ʞʘʨʦʩʪʦʡʢʠʭ ʚʷʞʫʱʠʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʦʧʦʨʮʠʡ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʩʤʝʰʠʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʤʘʪʝʨʠʘʣʘ. 

ʊʘʢʠʝ ʞʘʨʦʩʪʦʡʢʠʝ ʢʦʤʧʦʟʠʪʳ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʚʢʣʶʯʘʷ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʫʶ, ʘʚʠʘʮʠʦʥʥʫʶ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

ʂʦʤʧʦʟʠʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʰʣʘʤʦʚʦʛʦ ʩʳʨʴʷ, ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʤʘʪʝʨʠʘʣʘʭ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ 

ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʞʘʨʦʧʨʦʯʥʳʭ 

ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʣʠʪʝʡʥʳʭ ʬʦʨʤʘʭ, 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʨʳʪʠʷʭ ʠ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʷʭ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʩʦʢʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ. 

ʉʠʣʠʢʘʪ-ʥʘʪʨʠʝʚʳʝ ʙʝʪʦʥʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʛʥʝʫʧʦʨʥʳʭ ʩʪʝʥ, ʧʝʯʝʡ, 

ʜʫʛ, ʠ ʪ.ʜ., ʩʦʟʜʘʥʠʷ ʧʦʞʘʨʦʩʪʦʡʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʙʘʨʴʝʨʦʚ, ʜʣʷ ʣʠʪʝʡʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʜʨʫʛʠʭ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʛʥʝʟʘʱʠʪʘ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʥʷ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʎʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ, ʪʘʢʦʡ ʢʘʢ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʳʝ 

ʣʠʩʪʳ, ʮʝʤʝʥʪʥʳʝ ʙʣʦʢʠ ʠ ʜʨʫʛʠʝ ʘʥʘʣʦʛʠʯʥʳʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʤʝʶʪ ʚʳʩʦʢʫʶ 

ʦʛʥʝʩʪʦʡʢʦʩʪʴ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʫʣʫʯʰʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʦʛʥʝʟʘʱʠʪʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥʠ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʥʫʶ 

ʮʝʣʦʩʪʥʦʩʪʴ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ. 

ʄʘʪʝʨʠʘʣʳ ʠʟ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʢʨʳʪʳ ʦʛʥʝʟʘʱʠʪʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʠʥʪʫʤʝʩʮʝʥʪʥʳʝ ʢʨʘʩʢʠ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ 

ʦʛʥʝʟʘʱʠʪʥʳʝ ʣʘʢʠ. ʕʪʠ ʧʦʢʨʳʪʠʷ ʩʦʟʜʘʶʪ 

ʧʘʩʩʠʚʥʳʡ ʙʘʨʴʝʨ, ʢʦʪʦʨʳʡ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʳʩʦʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʟʘʤʝʜʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʛʥʷ. 

ʇʦʢʨʳʪʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʳʜʝʣʝʥʠʝ 

ʜʳʤʘ ʠ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʥʘ ʦʩʥʦʚʝ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ 

ʪʦʥʢʦʤʦʣʦʪʦʡ ʦʛʥʝʫʧʦʨʥʦʡ ʜʦʙʘʚʢʦʡ ʠ 

ʥʘʥʦʨʘʟʤʝʨʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʧʳʪʘʥʠʡ [7]  ʤʘʢʩʠʤʘʣʴʥʳʡ  ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʜʝʣʘ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʙʳʣ ʦʪʤʝʯʝʥ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ 10 % ʥʘʧʦʣʥʠʪʝʣʷ. ʇʦʚʳʰʝʥʠʝ 

ʧʨʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʘʨʦʩʪʦʡʢʦʛʦ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʚ 1,5 ʨʘʟʘ ʦʙʫʩʣʦʚʣʝʥʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʝʚʨʘʱʝʥʠʷʤʠ [7]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ 

ʦʛʥʝʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: 

- ʠʥʪʫʤʝʩʮʝʥʪʥʳʝ ʦʛʥʝʟʘʱʠʪʳ - ʤʘʪʝʨʠʘʣʳ 

ʨʘʟʜʫʚʘʶʪʩʷ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠ ʦʙʨʘʟʫʶʪ 

ʧʝʥʦʦʙʨʘʟʥʳʡ ʩʣʦʡ, ʢʦʪʦʨʳʡ ʠʟʦʣʠʨʫʝʪ ʜʨʝʚʝʩʠʥʫ 

ʦʪ ʧʣʘʤʝʥʠ. 

- ʧʦʢʨʳʪʠʷ ʥʘ ʦʩʥʦʚʝʘʩʙʝʩʪʘ. ɸʩʙʝʩʪ 

ʩʦʜʝʨʞʠʪ ʚʦʜʫ, ʢʦʪʦʨʘʷ ʠʩʧʘʨʷʝʪʩʷ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ, 

ʩʦʟʜʘʚʘʷ ʦʭʣʘʞʜʘʶʱʠʡ ʵʬʬʝʢʪ ʠ ʟʘʤʝʜʣʷʷ ʛʦʨʝʥʠʝ. 

- ʘʥʛʠʜʨʠʜʳ. ʆʥʠ  ʨʝʘʛʠʨʫʶʪ ʩ ʜʨʝʚʝʩʠʥʦʡ, 

ʦʙʨʘʟʫʷ ʥʝʩʛʦʨʘʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ɼʣʷ ʦʛʥʝʟʘʱʠʪʳ ʜʨʝʚʝʩʠʥʳ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ 

ʝʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʢ ʚʦʟʛʦʨʘʥʠʶ: 

- ʞʠʜʢʦʝ ʩʪʝʢʣʦ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʧʠʪʢʠ ʜʨʝʚʝʩʠʥʳ ʠ 

ʧʨʠʜʘʥʠʷ ʝʡ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ. ʇʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ, ʦʥʦ ʤʦʞʝʪ ʟʘʪʚʝʨʜʝʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ 

ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ, 

ʟʘʪʨʫʜʥʷʶʱʠʡ ʛʦʨʝʥʠʝ; 

- ʙʠʰʦʬʠʪ (ʤʘʛʥʠʝʚʳʡ ʩʫʣʴʬʘʪ) ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʚʠʜʝ ʨʘʩʪʚʦʨʘ ʜʣʷ ʧʨʦʧʠʪʢʠ 

ʜʨʝʚʝʩʠʥʳ ʠ ʫʣʫʯʰʝʥʠʷ ʝʝ ʩʪʦʡʢʦʩʪʠ ʢ ʦʛʥʶ; 

- ʩʦʜʘ (ʛʠʜʨʦʢʩʠʜ ʥʘʪʨʠʷ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʚʠʜʝ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʥʘʥʦʩʠʪʩʷ ʥʘ 

ʜʨʝʚʝʩʠʥʫ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʤʝʜʣʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʛʥʷ; 

- ʜʠʘʤʤʦʥʠʡ ʬʦʩʬʘʪ - ʵʪʦ ʩʦʣʠ ʘʤʤʦʥʠʷ ʠ 

ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʤʝʩʷʭ, ʯʪʦʙʳ 

ʫʚʝʣʠʯʠʪʴ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʜʨʝʚʝʩʠʥʳ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʛʥʝʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʜʨʝʚʝʩʠʥʳ ʠ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʉʨʘʚʥʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʛʥʝʩʪʦʡʢʠʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚ ʮʝʤʝʥʪʘ, ʪʘʢʠʭ 

ʢʘʢ ʞʠʜʢʦʝ ʩʪʝʢʣʦ, ʩʪʝʢʣʦʙʦʡ ʠ ʰʘʤʦʪʥʘʷ ʛʣʠʥʘ, 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʠʟ ʥʠʭ ʣʫʯʰʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʦʛʥʝʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʩʨʘʚʥʝʥʠʝ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

ɾʠʜʢʦʝ ʩʪʝʢʣʦ (ʥʘʪʨʠʝʚʳʡ ʩʠʣʠʢʘʪ):  

ʇʨʝʠʤʫʱʝʩʪʚʘ:  

- ʋʚʝʣʠʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʩʪʦʡʢʦʩʪʠ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ; 

- ʧʦʚʳʰʝʥʠʝ ʘʜʛʝʟʠʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʫʣʫʯʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ; 

- ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʩʭʚʘʪʳʚʘʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ. 

ʅʝʜʦʩʪʘʪʢʠ  

- ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʚʷʟʢʦʩʪʴ ʨʘʩʪʚʦʨʘ, ʯʪʦ 

ʫʩʣʦʞʥʷʝʪ ʝʛʦ ʦʙʨʘʙʦʪʢʫ; 

- ʪʨʝʙʫʝʪʩʷ ʘʢʢʫʨʘʪʥʦʝ ʜʦʟʠʨʦʚʘʥʠʝ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʠʟʙʳʪʦʯʥʦʡ ʞʝʩʪʢʦʩʪʠ. 

ʉʪʝʢʣʦʙʦʡ (ʩʪʝʢʣʦʤʦʣʦʪʳʡ ʧʦʨʦʰʦʢ): 

ʇʨʝʠʤʫʱʝʩʪʚʘ  
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- ʚʳʩʦʢʘʷ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʠ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ; 

- ʫʣʫʯʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʤʘʪʝʨʠʘʣʘ; 

- ʫʤʝʥʴʰʝʥʠʝ ʫʩʘʜʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ 

ʪʦʯʥʦʡ ʬʦʨʤʦʚʢʠ. 

ʅʝʜʦʩʪʘʪʢʠ  

- ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ; 

- ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʩʭʚʘʪʳʚʘʥʠʷ; 

ʐʘʤʦʪʥʘʷ ʛʣʠʥʘ: 

ʇʨʝʠʤʫʱʝʩʪʚʘ  

- ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ; 

- ʭʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ ʢ ʘʛʨʝʩʩʠʚʥʳʤ 

ʩʨʝʜʘʤ; 

- ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʠ  

- ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʜʦʨʦʛʠʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʥʘʧʦʣʥʠʪʝʣʷʤʠ; 

- ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʚʷʟʢʦʩʪʴ ʨʘʩʪʚʦʨʘ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʞʜʫ ʵʪʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ 

ʜʦʙʘʚʢʘʤʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʝʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ 

ʦʛʥʝʩʪʦʡʢʦʩʪʴ, ʰʘʤʦʪʥʘʷ ʛʣʠʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʠʣʫʯʰʠʤ ʚʳʙʦʨʦʤ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʘ ʙʳʩʪʨʘʷ 

ʩʭʚʘʪʳʚʘʝʤʦʩʪʴ ʠ ʭʠʤʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ, ʞʠʜʢʦʝ 

ʩʪʝʢʣʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ. ʉʪʝʢʣʦʙʦʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʪʘʢʞʝ 

ʟʘʚʠʩʝʪʴ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʨʝʮʝʧʪʫʨ ʠ ʧʨʦʮʝʩʩʦʚ 

ʩʤʝʰʠʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ . 

ɺʚʝʜʝʥʠʝ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʮʝʤʝʥʪʥʦʤ ʨʘʩʪʚʦʨʝ: 

1.  ʅʘʪʨʠʝʚʳʡ ʩʠʣʠʢʘʪ ʤʦʞʝʪ ʫʩʢʦʨʠʪʴ 

ʛʠʜʨʘʪʘʮʠʶ ʮʝʤʝʥʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʢʦʨʠʪʴ 

ʩʭʚʘʪʳʚʘʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, 

ʛʜʝ ʙʳʩʪʨʦʝ ʟʘʪʚʝʨʜʝʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ. 

2.  ɾʠʜʢʦʝ ʩʪʝʢʣʦ ʤʦʞʝʪ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʯʪʦ ʚ ʠʪʦʛʝ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 

3.  ɾʠʜʢʦʝ ʩʪʝʢʣʦ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʘʜʛʝʟʠʶ 

ʤʝʞʜʫ ʮʝʤʝʥʪʦʤ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʘ ʢʦʪʦʨʫʶ ʦʥ 

ʥʘʥʦʩʠʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʆʜʥʘʢʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʩ 

ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʠ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʧʨʦʝʢʪʘ. ʀʟʤʝʥʝʥʠʷ ʚ ʩʚʦʡʩʪʚʘʭ ʮʝʤʝʥʪʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʤʦʛʫʪ ʠʤʝʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʠ ʦʥʠ ʤʦʛʫʪ 

ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ 

ʠ ʮʝʣʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ ʚ ʮʝʤʝʥʪʥʳʭ 

ʨʘʩʪʚʦʨʘʭ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʪʱʘʪʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʠʩʧʳʪʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ. 

ʃʶʙʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʪʨʦʠʪʩʷ ʥʝ ʥʘ 

ʦʜʠʥ ʩʝʟʦʥ, ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʫʶ ʦʛʥʝʟʘʱʠʪʫ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʷʪ ʥʝ ʪʦʣʴʢʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʥʦʨʤʳ, ʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʟʜʨʘʚʳʡ ʩʤʳʩʣ.  

ʂʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʦʛʥʝʟʘʱʠʪʥʳʡ ʧʦʢʨʳʪʠʷ, ʘ ʪʘʢ 

ʞʝ ʠ  ʩʧʝʢʪʨ ʠʭ  ʥʦʨʤʘʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʛʫʪ 

ʙʳʪʴ ʚʝʩʴʤʘ ʙʦʣʴʰʠʤʠ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʷ ʚ ʧʦʣʴʟʫ ʧʨʝʜʧʦʯʪʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʢʘʞʜʦʤ 

ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʩʪʨʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʇʨʠ 

ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʚʦ 

ʚʥʠʤʘʥʠʝ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʩʪʝʧʝʥʴ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʚʝʨʛʘʶʱʝʛʦʩʷ 

ʟʘʱʠʪʝ. 

ʅʝʜʦʩʪʘʪʢʠ ʘʥʪʠʧʝʨʝʥʦʚ ʜʣʷ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠ  

1. ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ 

ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʪʠʧʠʨʝʥʦʚ. ʄʥʦʛʠʝ 

ʠʟ ʥʠʭ ʪʨʝʙʫʶʪ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʨʝʛʫʣʷʨʥʫʶ ʧʝʨʝʧʨʦʚʝʨʢʫ ʠ ʧʝʨʝʢʨʘʰʠʚʘʥʠʝ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʟʘʪʨʘʪ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʠ ʤʘʪʝʨʠʘʣʳ. 

2. ɹʦʣʴʰʠʥʩʪʚʦ ʘʥʪʠʧʠʨʝʥʦʚ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʪʝʨʷʶʪ 

ʩʚʦʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠ 

ʧʦʞʘʨʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʟʘʤʝʥʷʪʴ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʪʨʘʪʥʳʤ ʠ ʤʦʨʘʣʴʥʦ ʩʣʦʞʥʳʤ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ. 

3. ʅʝʢʦʪʦʨʳʝ ʘʥʪʠʧʠʨʝʥʳ ʩʦʜʝʨʞʘʪ 

ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʨʝʜʥʳʤʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ. ʀʭ ʥʝʧʨʘʚʠʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʠʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʛʘʪʠʚʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ 

ʚʳʙʠʨʘʪʴ ʘʥʪʠʧʠʨʝʥʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʘʥʪʠʧʠʨʝʥʦʚ 

ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʚʳʢʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʘʥʝʩʝʥʠʝ ʘʥʪʠʧʠʨʝʥʥʳʭ 

ʧʦʢʨʳʪʠʡ ʪʨʝʙʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ʕʪʦ 

ʤʦʞʝʪ ʫʩʣʦʞʥʷʪʴ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʢʠ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʘʥʪʠʧʠʨʝʥʦʚ. 

5. ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ ʘʥʪʠʧʠʨʝʥʳ ʤʦʛʫʪ 

ʪʝʨʷʪʴ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʩʝʨʴʝʟʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʞʝ 

ʧʨʠ ʥʘʣʠʯʠʠ ʘʥʪʠʧʠʨʝʥʦʚ, ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʫʷʟʚʠʤʳ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ 

ʧʦʞʘʨʘ. 

6. ʅʝʢʦʪʦʨʳʝ ʘʥʪʠʧʠʨʝʥʳ ʤʦʛʫʪ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʪʨʝʱʠʥʳ ʠʣʠ ʦʪʩʣʘʠʚʘʪʴʩʷ 

ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ ʩʥʠʞʘʝʪ 

ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʢʦʨʨʦʟʠʶ ʠ 

ʧʦʞʘʨʥʳʝ ʨʠʩʢʠ. 

7. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʘʥʪʠʧʠʨʝʥʳ ʦʩʪʘʚʘʣʠʩʴ 

ʵʬʬʝʢʪʠʚʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʭ ʫʩʪʘʥʦʚʢʝ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʶ. ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 
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ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʠʧʠʨʝʥʦʚ ʠ ʧʦʚʳʩʠʪʴ ʨʠʩʢʠ ʜʣʷ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ. 

ʀʪʘʢ, ʧʨʠ ʚʳʙʦʨʝ ʠ ʧʨʠʤʝʥʝʥʠʠ 

ʘʥʪʠʧʠʨʝʥʦʚ ʜʣʷ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʦʚʦʜʠʪʴ 

ʢʦʤʧʝʪʝʥʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʥʢʨʝʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʫʩʣʦʚʠʷʤ ʧʨʦʝʢʪʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʘʥʪʠʧʝʨʝʥʦʚ ʜʣʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ  

1. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʥʘ ʙʝʪʦʥʥʳʭ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʚʝʨʞʝʥʳ ʧʦʚʨʝʞʜʝʥʠʷʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʫʜʘʨʦʚ ʠʣʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʕʪʦ ʤʦʞʝʪ 

ʦʩʪʘʚʠʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʫʷʟʚʠʤʳʤʠ ʧʝʨʝʜ ʦʛʥʝʤ. 

2. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʪʨʝʙʫʶʪ 

ʨʝʛʫʣʷʨʥʦʡ ʠʥʩʧʝʢʮʠʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ ʚ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʝʧʨʘʚʠʣʴʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʝʛʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʦʛʥʶ. 

3. ʋʩʠʣʝʥʠʝ ʦʛʥʝʟʘʱʠʪʳ ʥʘ ʙʝʪʦʥʥʳʭ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʠʭ 

ʦʛʥʝʩʪʦʡʢʦʩʪʴ, ʥʦ ʵʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʩʢʘʟʘʪʴʩʷ ʥʘ ʠʭ 

ʚʝʩʝ ʠ ʩʪʦʠʤʦʩʪʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʙʣʝʤʦʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʚʳʩʦʪʥʳʭ ʩʪʨʦʝʥʠʷʭ. 

4. ʇʨʠʤʝʥʝʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ 

ʤʦʞʝʪ ʠʤʝʪʴ ʚʣʠʷʥʠʝ ʥʘ ʜʠʟʘʡʥ ʠ ʵʩʪʝʪʠʢʫ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʦʛʨʘʥʠʯʠʚʘʷ ʪʚʦʨʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ. 

5. ʅʝʢʦʪʦʨʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʩʦʜʝʨʞʘʪ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʨʝʜʥʳʤʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ʕʪʦ ʧʦʜʥʠʤʘʝʪ ʚʦʧʨʦʩʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʪʠʣʠʟʘʮʠʠ. 

6. ɺ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ ʦʛʥʝʟʘʱʠʪʥʳʭ 

ʧʦʢʨʳʪʠʡ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʦʙʥʦʚʣʝʥʠʷ, 

ʧʨʦʚʝʜʝʥʠʝ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʥʘ ʙʝʪʦʥʥʳʭ ʠʣʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʞʝʪ ʙʳʪʴ 

ʩʣʦʞʥʳʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʨʦʮʝʩʩʦʤ. 

7. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʠʤʝʶʪ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʧʦʩʣʝ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ 

ʠʭ ʦʙʥʦʚʣʝʥʠʝ ʠʣʠ ʟʘʤʝʥʘ. ʕʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚʨʝʤʝʥʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʦʛʥʝʟʘʱʠʪʳ ʠʟʜʝʣʠʡ 

ʠʟ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ: 

1. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʥʘ ʮʝʤʝʥʪʥʦʤ 

ʢʘʤʥʝ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʠʟʥʦʩʫ ʠ ʧʦʚʨʝʞʜʝʥʠʷʤ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʫʜʘʨʳ ʠ ʮʘʨʘʧʠʥʳ ʤʦʛʫʪ ʫʤʝʥʴʰʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʨʳʪʠʷ. 

2. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ, ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʟʘʪʨʘʪʳ. 

3. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ 

ʚʥʝʰʥʠʡ ʚʠʜ ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, 

ʠʥʪʫʤʝʩʮʝʥʪʥʳʝ ʢʨʘʩʢʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 

ʚʳʩʪʫʧʘʶʱʠʝ ʩʣʦʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʪʜʝʣʢʠ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʜʠʟʘʡʥʫ. 

4. ʇʦʢʨʳʪʠʝ ʤʘʪʝʨʠʘʣʘ ʦʛʥʝʟʘʱʠʪʦʡ 

ʜʦʙʘʚʣʷʝʪ ʩʣʦʞʥʦʩʪʴ ʚ ʤʦʥʪʘʞʝ ʠ ʦʙʨʘʙʦʪʢʝ 

ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʙʦʣʝʝ 

ʢʨʦʧʦʪʣʠʚʦʡ ʨʘʙʦʪʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

5. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ, ʠ ʝʛʦ ʩʨʦʢ ʩʣʫʞʙʳ 

ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ. ʕʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʚʝʨʢʠ ʠ ʦʙʥʦʚʣʝʥʠ ̫ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʦʛʥʝʩʪʦʡʢʦʩʪʠ. 

6. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʛʥʝʟʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ 

ʙʳʣʦ ʵʬʬʝʢʪʠʚʥʳʤ, ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʘʚʠʣʴʥʦ 

ʥʘʥʝʩʝʥʦ ʠ ʧʨʠʤʝʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʅʝʧʨʘʚʠʣʴʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʦʛʥʝʟʘʱʠʪʳ 

ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: 

1. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʠ ʤʘʪʝʨʠʘʣʳ 

ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʢʦʪʦʨʳʡ 

ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʪʠʧ 

ʦʛʥʝʟʘʱʠʪʳ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɺ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ 

ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʛʫʪ ʫʭʫʜʰʘʪʴʩʷ, ʠ 

ʧʦʵʪʦʤʫ ʜʝʨʝʚʷʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴ ʨʝʛʫʣʷʨʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʠ 

ʦʙʥʦʚʣʝʥʠʷ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʛʥʝʟʘʱʠʪʥʳʭ 

ʤʝʪʦʜʦʚ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʛʥʝʟʘʱʠʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʷʚʣʷʶʪʩʷ ʜʝʰʝʚʳʤʠ, ʠ ʧʨʦʮʝʩʩ ʠʭ 

ʥʘʥʝʩʝʥʠʷ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʨʘʙʦʯʠʭ. ɼʣʷ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ ʵʪʦ ʤʦʞʝʪ 

ʦʱʫʪʠʤʦ ʫʚʝʣʠʯʠʪʴ ʙʶʜʞʝʪ. 

3. ɼʝʨʝʚʦ, ʜʘʞʝ ʩ ʦʛʥʝʟʘʱʠʪʦʡ, ʦʩʪʘʝʪʩʷ 

ʛʦʨʶʯʠʤ ʤʘʪʝʨʠʘʣʦʤ. ʆʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʠ 

ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʟʘʤʝʜʣʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʛʥʷ, 

ʥʦ ʦʥʠ ʥʝ ʜʝʣʘʶʪ ʜʝʨʝʚʦ ʧʦʣʥʦʩʪʴʶ ʦʛʥʝʩʪʦʡʢʠʤ. ɺ 

ʩʣʫʯʘʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʣʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʛʥʷ, ʜʝʨʝʚʦ ʚʩʝ 

ʨʘʚʥʦ ʤʦʞʝʪ ʟʘʛʦʨʝʪʴʩʷ ʠ ʫʪʨʘʪʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ 

ʧʨʦʯʥʦʩʪʴ. 

4. ʅʝʢʦʪʦʨʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʭʠʤʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʘʤʤʠʘʢ, ʙʦʨʘʪʳ ʠ ʬʦʩʬʘʪʳ, 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠ ʚʳʙʦʨʝ ʠ ʧʨʠʤʝʥʝʥʠʠ 

ʦʛʥʝʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

5. ʇʨʠʤʝʥʝʥʠʝ ʦʛʥʝʟʘʱʠʪʳ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʛʦʪʦʚʢʫ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʘʥʝʩʝʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʦʞʠʜʘʥʠʝ 

ʚʨʝʤʝʥʠ ʜʣʷ ʠʭ ʚʳʩʳʭʘʥʠʷ. ʕʪʠ ʰʘʛʠ ʤʦʛʫʪ 

ʟʘʤʝʜʣʠʪʴ ʭʦʜ ʩʪʨʦʡʢʠ ʠ ʫʚʝʣʠʯʠʪʴ ʦʙʱʫʶ 

ʩʣʦʞʥʦʩʪʴ ʧʨʦʝʢʪʘ. 

6. ʅʝʢʦʪʦʨʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʤʝʪʦʜʳ ʤʦʛʫʪ 

ʠʟʤʝʥʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʮʚʝʪ, ʪʝʢʩʪʫʨʫ ʠʣʠ ʙʣʝʩʢ ʧʦʚʝʨʭʥʦʩʪʠ. 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

52  

 

ʕʪʦ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʠʟʘʡʥʘ ʠ 

ʩʦʟʜʘʥʠʷ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʜʝʨʝʚʷʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

7. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʛʥʝʟʘʱʠʪʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʝ 

ʧʨʦʚʝʨʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʜʝʨʝʚʷʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʩʧʝʢʮʠʠ ʥʘ 

ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʠʟʥʦʩʘ ʠʣʠ ʧʦʪʝʨʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʥʝʟʘʱʠʪʳ. ʇʦʚʨʝʞʜʝʥʥʳʝ 

ʫʯʘʩʪʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʤʝʜʣʝʥʥʦ 

ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʥʪʠʧʠʨʝʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʩʠʥʝʨʛʠʠ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʞʝʥʝʨʠʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʦʢʨʘʱʘʶʪ ʨʠʩʢ ʧʦʞʘʨʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʠ ʠʤʫʱʝʩʪʚʘ. ɺʘʞʥʦ 

ʧʨʦʜʦʣʞʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʝ ʠ 

ʫʩʪʦʡʯʠʚʦʝ ʙʫʜʫʱʝʝ ʜʣʷ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʛʥʝʟʘʱʠʪʳ ʜʝʨʝʚʷʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʨʝʮʝʧʪʫʨ ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʧʨʠʤʝʥʷʶʪʩʷ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʣʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʟʘʱʠʪʥʳʝ ʩʦʩʪʘʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʇʨʠ 

ʵʪʦʤ ʧʦʚʳʰʝʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʢʦʤʧʦʥʝʥʪ 

ʩʦʜʝʨʞʘʱʠʭ ʜʘʣʝʢʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʢʨʳʪʠʷ, ʥʦ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʢʘʢ 

ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʪʘʢ ʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ 

ʮʝʣʦʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜʘ 

ʩʧʦʩʦʙʘ ʚʳʷʚʣʝʥʠʷ ʥʘʣʠʯʠʷ ʦʛʥʝʟʘʱʠʪʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ.  

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʢʦʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʪʠʧʠʨʝʥʦʚ ʜʣʷ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ 

ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʢʘʢ ʠʥʥʦʚʘʮʠʠ ʚ ʤʘʪʝʨʠʘʣʘʭ, ʪʘʢ ʠ 

ʫʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʘʢʪʠʢ ʚ ʦʙʣʘʩʪʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʦʛʥʝʟʘʱʠʪʥʳʭ 

ʚʩʧʫʯʠʚʘʶʱʠʭʩʷ ʧʦʢʨʳʪʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʝʪʦʜ, ʩʯʠʪʘʶʱʠʡʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʦʙʝʩʧʝʯʝʥʠʷ ʦʛʥʝʟʘʱʠʪʳ 

ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʠ ʧʦʢʨʳʪʠʷ ʜʦʩʪʠʛʘʶʪʩʷ 

ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʜʣʝʞʘʱʠʭ 

ʨʘʟʣʦʞʝʥʠʶ ʩ ʚʳʜʝʣʝʥʠʝʤ ʛʘʟʦʦʙʨʘʟʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʠʣʠ ʨʘʩʰʠʨʝʥʠʝʤ ʯʘʩʪʠʮ ʪʚʝʨʜʦʡ ʬʘʟʳ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʫʣʫʯʰʝʥʠʷ 

ʦʛʥʝʟʘʱʠʪʳ ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʝʪʦʜʦʚ ʥʘʥʝʩʝʥʠʷ ʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʛʥʝʟʘʱʠʪʳ. 

ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʪʦʡʢʦʩʪʴʶ ʢ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʪʤʦʩʬʝʨʥʳʝ 

ʫʩʣʦʚʠʷ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʧʨʠʤʝʥʝʥʠʝ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʙʨʘʟʠʠ ʧʦʢʨʳʪʠʡ. ʉʦʟʜʘʶʪʩʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʦʛʥʝʟʘʱʠʪʥʳʝ ʩʦʩʪʘʚʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ ʟʘʱʠʪʫ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
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ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʠ 

ʧʨʝʩʪʘʨʝʣʳʭ ʣʶʜʝʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʜʣʷ ʵʪʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʟʜʘʥʠʡ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʘʨʭʠʪʝʢʪʫʨʥʘʷʩʨʝʜʘ, ʢʦʤʬʦʪʥʘʷ ʩʨʝʜʘ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, 

ʤʘʣʦʤʦʙʠʣʴʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʣʘʥʜʰʘʬʪ. 

 

ABSTRACT 

 

The article considered important aspects of creating a comfortable and safe environment for the disabled and the 

elderly. Ensuring accessibility and convenience for these populations plays a key role in ensuring their independence, 

confidence and quality of life. It is important to take into account their needs and peculiarities when designing the urban 

environment, buildings, public places and infrastructure. 

Keywords: design, architectural environment, comfortable environment, urban environment, low mobility 

groups, landscaping, landscape. 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʠʥʚʘʣʠʜʘʤ ʠ ʧʨʝʩʪʘʨʝʣʳʤ 

ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ ʠ ʙʝʟʦʧʘʩʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ. ɺ ʥʠʭ 

ʟʘʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʨʘʤʝʪʨʘʤ ʚʥʝʰʥʝʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʫʩʣʦʚʠʷʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ. ʊʘʢʠʝ 

ʧʨʘʚʠʣʘ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ 1992 ʛʦʜʫ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʨʝʜʳ ʜʣʷ ʣʠʮ 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʦʙʭʦʜʠʤʦʫʯʠʪʳʚʘʪʴ ʢʘʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ 

ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʘʮʠʠ ʣʠʯʥʦʩʪʝʡ (ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ). ʃʶʜʠ ʩʪʘʨʰʝʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ: ʦʪ ʥʫʣʝʚʦʡ ʜʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʥʦʡ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʜʣʷ 

ʥʫʞʜ ʠʥʚʘʣʠʜʦʚ ʠ ʜʨʫʛʠʭ ʤʘʣʦʤʦʙʠʣʴʥʳʭʛʨʫʧʧ 

ʥʘʩʝʣʝʥʠʷ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʠʩʭʦʜʷ ʠʟ 4-ʭ 

ʢʨʠʪʝʨʠʝʚ: 

- ʜʦʩʪʫʧʥʦʩʪʴ; 

- ʙʝʟʦʧʘʩʥʦʩʪʴ; 

- ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ; 

- ʢʦʤʬʦʨʪʥʦʩʪʴ. 

ʇʨʠ ʵʪʦʤ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʱʝʤʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʘʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʨʫʛʠʭʣʶʜʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʪʠʭ ʟʜʘʥʠʷʭ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʠʥʚʘʣʠʜʘʤ ʠ 

ʧʨʝʩʪʘʨʝʣʳʤʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʢʦʤʬʦʨʪʥʦ ʠ 

ʙʝʟʦʧʘʩʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ. 

ɺ ʥʠʭʟʘʣʦʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʘʨʘʤʝʪʨʘʤ ʚʥʝʰʥʝʡ 

ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡʫʩʣʦʚʠʷʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʉʪʝʧʝʥʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʞʠʣʳʭ ʟʜʘʥʠʡ ʢ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʬʠʟʠʯʝʩʢʠ ʦʩʣʘʙʣʝʥʥʳʭ ʣʠʮʜʝʣʷʪʩʷ 

ʥʘ ʪʨʠ ʫʨʦʚʥʷ: 

- ʟʜʘʥʠʷ 1-ʛʦ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʟʜʘʥʠʷ ʙʝʟʙʘʨʴʝʨʥʦʡ 

ʩʨʝʜʳ:ʜʦʩʪʫʧʥʦʩʪʴ ʣʶʙʦʡ ʢʚʘʨʪʠʨʳ, ʙʝʟʙʘʨʴʝʨʥʳʝ 

ʚʭʦʜʳ ʚ ʟʜʘʥʠʝ ʠ ʚʥʝʢʚʘʨʪʠʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

- ʟʜʘʥʠʷ 2-ʛʦ ʫʨʦʚʥʷ: ʙʝʟʙʘʨʴʝʨʥʳʝ 

ʚʥʫʪʨʠʢʚʘʨʪʠʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ 

ʧʨʠʤʝʥʝʥʠʝʢʦʥʩʪʨʫʢʪʠʚʥʦ - ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʩʭʝʤ, 

ʜʦʧʫʩʢʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ. 
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- ʟʜʘʥʠʷ 3-ʛʦ ʫʨʦʚʥʷ: ʧʦʣʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʞʠʣʦʡ ʩʨʝʜʳ ʢ ʪʨʝʙʦʚʘʥʠʷʤ 

ʬʠʟʠʯʝʩʢʠʦʩʣʘʙʣʝʥʥʳʭ ʣʠʮ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʞʠʣʦʤ 

ʟʜʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʚʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʦʞʠʣʳʤ ʣʶʜʷʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: 

- ɹʘʨʴʝʨʳ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ - ʚʢʣʶʯʘʷ 

ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ, ʚʭʦʜʥʳʝ ʜʚʝʨʠ, ʣʠʬʪʳ, ʢʦʨʠʜʦʨʳ 

ʠ ʣʠʮʝʚʳʝ ʧʦʤʝʱʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʳ 

ʰʠʨʦʢʠʤʠ ʜʚʝʨʥʳʤʠ ʧʨʦʝʤʘʤʠ, ʨʦʚʥʳʤʠ ʧʫʪʷʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʘʥʜʫʩʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

- ʆʩʚʝʱʝʥʠʝ - ʦʩʚʝʱʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʷʨʢʠʤ 

ʠ ʨʘʚʥʦʤʝʨʥʳʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ 

ʚʠʜʠʤʦʩʪʴ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʪʨʘʚʤʳ ʠʟ-ʟʘ ʧʣʦʭʦʛʦ 

ʦʩʚʝʱʝʥʠʷ. 

- ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚ - ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʨʦʟʝʪʦʢ, ʚʳʢʣʶʯʘʪʝʣʝʡ, ʪʝʣʝʬʦʥʦʚ, ʜʦʤʦʬʦʥʦʚ ʠ 

ʧʨʦʯʠʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʜʦʙʥʳʤ ʠ ʣʝʛʢʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. 

- ɹʝʟʦʧʘʩʥʦʩʪʴ - ʚʦ ʚʩʝʭ ʦʪʜʝʣʝʥʠʷʭ ʟʜʘʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥ  r ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʘʜʝʥʠʷʭ. 

- ʂʦʤʬʦʨʪ - ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʝʙʝʣʠ, ʧʨʦʩʪʦʨʥʳʝ ʠ ʩʚʝʪʣʳʝ 

ʧʦʤʝʱʝʥʠʷ, ʥʦʨʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ 

ʚʦʟʜʫʭʦʦʙʤʝʥ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ 

ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. 

ɺʘʞʥʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʣʫʛʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ 

ʧʦʪʨʝʙʥʦʩʪʷʤ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʨʝʜʳ ʜʣʷ ʣʠʮ 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ 

ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʨʘʙʦʪʥʠʢʘʤʠ, ʧʩʠʭʦʣʦʛʘʤʠ, 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʜʣʷ ʜʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ɼʣʷ ʥʘʜʝʣʝʥʠʷ ʞʠʣʦʡ ʩʨʝʜʳ ʩʦʮʠʘʣʴʥʦ-

ʘʜʘʧʪʘʮʠʦʥʥʳʤʠ ʠ ʢʦʨʨʝʛʠʨʫʶʱʠʤʠʩʚʦʡʩʪʚʘʤʠ 

ʥʝʦʙʭʦʜʠʤʦ: 

- ʦʙʝʩʧʝʯʠʪʴ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʫʪʝʤ 

ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʠ ʮʚʝʪʦʚʦʛʦ 

ʨʝʰʝʥʠʡ; 

- ʫʩʪʨʘʥʠʪʴ çʘʨʭʠʪʝʢʪʫʨʥʳʝ ʙʘʨʴʝʨʳè, 

ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠ ʧʦʤʦʱʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ ʩʦʭʨʘʥʝʥʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ; 

- ʦʙʣʝʛʯʠʪʴ ʦʨʠʝʥʪʘʮʠʶ ʚ ʜʦʤʝ ʠ ʥʘ ʫʯʘʩʪʢʝ 

ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚ; 

- ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ 

ʦʢʨʫʞʝʥʠʝ; 

- ʦʙʝʩʧʝʯʠʪʴ ʥʘʧʨʘʚʣʝʥʥʦʝ ʢʦʨʨʝʛʠʨʫʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʝʬʝʢʪʳ ʦʨʛʘʥʘ ʟʨʝʥʠʷ, ʚʪʦʨʠʯʥʳʝ 

ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ. 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʪʘʢʠʝ ʢʘʢ ʫʤʥʳʡ ʜʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʣʶʜʷʤ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʦʩʪʫʧ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʩʚʦʠʤ ʞʠʣʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ; 

- ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʪʘʢʠʝ ʢʘʢ ʧʘʥʜʫʩʳ, ʧʦʜʲʝʤʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʧʝʮʠʘʣʴʥʳʝ ʫʥʠʪʘʟʳ ʠ ʜʫʰʝʚʳʝ 

ʢʘʙʠʥʳ; 

- ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʦʥ 

ʚ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ ʜʣʷ ʚʩʝʭ ʞʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ 

ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ; 

- ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʘʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ 

ʞʠʣʴʮʦʚ ʠ ʧʝʨʩʦʥʘʣʘ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʚʦʧʨʦʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʶʜʴʤʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʋʩʪʨʘʥʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ ʠʥʚʘʣʠʜʦʤ 

ʠ "ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʙʘʨʴʝʨʦʤ" ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ 

ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ - ʵʪʦ ʦʜʠʥ ʠʟ 

ʢʣʶʯʝʚʳʭ ʩʧʦʩʦʙʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ 

ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ.  

ʉʢʨʫʛʣʝʥʠʝ ʦʩʪʨʳʭ ʫʛʣʦʚ, ʟʘʢʨʳʪʠʝ ʱʝʣʝʡ ʠ 

ʦʪʚʝʨʩʪʠʡ, ʦʙʠʚʢʘ ʵʣʘʩʪʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ - ʚʩʝ ʵʪʦ 

ʚʘʞʥʳʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʪʨʘʚʤʳ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ɺʘʞʥʦ ʪʘʢʞʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʢʨʝʧʣʝʥʠʝ ʤʝʙʝʣʠ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʭ ʩʣʫʯʘʡʥʦʛʦ 

ʩʤʝʱʝʥʠʷ ʠʣʠ ʦʧʨʦʢʠʜʳʚʘʥʠʷ.ʕʪʠ ʤʝʨʳ ʧʦʤʦʛʫʪ 

ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʜʨʫʞʝʣʶʙʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʩʨʝʜʫ 

ʜʣʷ ʚʩʝʭ, ʚʢʣʶʯʘʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ 

ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ. 

ʕʪʠ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʶʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ 

ʢʦʤʬʦʨʪʥʦʡ ʠ ʠʥʢʣʶʟʠʚʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʩʝʭ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʥʠ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ ʠ ʪʨʘʚʤ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ 

ʠʣʠ ʫʯʨʝʞʜʝʥʠʷʭ. ʇʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ ʵʪʠʭ ʤʝʨ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʩʝʭ ʛʨʘʞʜʘʥ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ 

ʠʥʚʘʣʠʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤʠ: 

- ʅʫʣʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫ 

ʠʥʚʘʣʠʜʘ ʩʦʭʨʘʥʝʥʳ ʪʦʣʴʢʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʠ ʦʥ ʥʝ ʩʧʦʩʦʙʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʠʢʘʢʠʝ ʜʝʡʩʪʚʠʷ. 

- ʉʣʘʙʦʚʳʨʘʞʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ: ʠʥʚʘʣʠʜ 

ʩʧʦʩʦʙʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʩʪʫʧʥʦʝ 

ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʝ, ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʩʪʝʡʰʠʭ ʜʝʡʩʪʚʠʡ ʧʦ ʫʭʦʜʫ ʟʘ ʩʦʙʦʡ. 

- ʅʠʟʢʘʷ ʘʢʪʠʚʥʦʩʪʴ: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʞʠʟʥʴ 

ʠʥʚʘʣʠʜʘ ʧʨʦʭʦʜʠʪ ʚ ʤʠʨʝ ʧʨʦʰʣʳʭ ʧʝʨʝʞʠʚʘʥʠʡ, 

ʦʥ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴʩʷ ʯʪʝʥʠʝʤ, ʧʨʦʩʤʦʪʨʦʤ 

ʪʝʣʝʧʝʨʝʜʘʯ ʠ ʠʤʝʪʴ ʩʣʫʯʘʡʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʢʦʥʪʘʢʪʳ. 

- ʉʨʝʜʥʷʷ ʘʢʪʠʚʥʦʩʪʴ: ʠʥʚʘʣʠʜ ʤʦʞʝʪ 

ʟʘʥʠʤʘʪʴʩʷ ʜʦʩʫʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʙʝʟ ʫʯʘʩʪʠʷ ʚ 

ʪʨʫʜʦʚʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʬʝʨʘʭ. 

- ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ: ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʠʥʚʘʣʠʜ ʩʪʨʝʤʠʪʩʷ ʢ ʘʢʪʠʚʥʦʤʫ ʦʙʨʘʟʫ 

ʞʠʟʥʠ ʠ ʩʦʭʨʘʥʝʥʠʶ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʂʘʞʜʳʡ ʠʥʚʘʣʠʜ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʝʛʦ ʩʪʝʧʝʥʠ 

ʘʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʦʙʱʝʥʠʷ ʣʠʮ ʧʦʞʠʣʦʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʠʥʚʘʣʠʜʦʚ ʥʝʦʙʭʦʜʠʤʦʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʦʥ ʦʪʜʳʭʘ. ɿʦʥʳ 

ʦʪʜʳʭʘ ʠ ʨʘʟʚʣʝʯʝʥʠʡʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ, 

ʨʘʟʚʣʝʯʝʥʠʡ, ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ,ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʦʢʨʫʞʘʶʱʝʡ ʞʠʟʥʴʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝʢʦʤʬʦʨʪ ʠ ʫʜʦʙʩʪʚʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʝʩʪ ʦʪʜʳʭʘ (ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ 

ʩʠʜʝʥʴʷ, ʫʜʦʙʩʪʚʦ ʜʣʷʨʘʟʛʦʚʦʨʦʚ, ʟʘʱʠʪʘ ʦʪ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠʣʠ ʩʦʣʥʮʘ - ʥʘʚʝʩʳ, 

ʧʝʨʛʦʣʳ, ʧʦʨʪʠʢʠ ʠ ʪ.ʧ.), ʘʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʦʜʚʦʜʷʱʠʭ ʢ ʥʠʤ ʧʫʪʝʡ, ʧʝʰʝʭʦʜʥʳʭ ʜʦʨʦʞʝʢ 

(ʟʘʤʦʱʝʥʠʝ ʥʝʩʢʦʣʴʟʢʦʝʠ ʥʝʙʣʝʩʪʷʱʝʝ, ʝʛʦ 

ʨʘʟʤʝʨʳ, ʫʛʦʣ ʫʢʣʦʥʘ). ɺʠʟʫʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʪʘʢʞʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʠ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʪʜʳʭʘ. ʉʠʩʪʝʤʘ ʧʝʰʝʭʦʜʥʳʭ 

ʜʦʨʦʞʝʢ ʤʦʞʝʪ ʙʳʪʴʦʙʦʨʫʜʦʚʘʥʘ ʫʪʠʣʠʪʘʨʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʧʨʠʪʷʛʘʪʝʣʴʥʳʤʠ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ 

ʧʨʦʛʫʣʦʢ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʦʩʪʫʧʘ ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʠ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʉʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʥʜʫʩʳ, 

ʧʦʜʲʝʤʥʠʢʠ ʠʣʠ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʣʝʛʢʦʛʦ ʜʦʩʪʫʧʘ ʢ ʟʦʥʘʤ ʦʪʜʳʭʘ. ʊʘʢʞʝ ʚʘʞʥʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʜʦʙʥʳʝ ʤʝʩʪʘ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʠʣʠ ʜʨʫʛʠʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʚʝʱʝʡ. 

ɺʘʞʥʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʟʘʱʠʪʫ ʦʪ ʚʦʟʤʦʞʥʳʭ ʦʧʘʩʥʦʩʪʝʡ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʨʝʜʩʪʚʘ ʦʭʨʘʥʳ ʠ ʢʦʥʪʨʦʣʷ ʟʘ 

ʧʦʨʷʜʢʦʤ ʚ ʟʦʥʘʭ ʦʪʜʳʭʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʢʠ ʦʩʚʝʱʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ, ʫʯʠʪʳʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ɺ ʮʝʣʦʤ, ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʦʙʱʝʥʠʷ ʣʠʮ 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʠʥʚʘʣʠʜʦʚ ʚ ʟʦʥʘʭ ʦʪʜʳʭʘ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ, ʙʝʟʦʧʘʩʥʳʝ ʠ 

ʫʜʦʙʥʳʝ ʫʩʣʦʚʠʷ, ʫʯʠʪʳʚʘʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʷ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʭʘʨʘʢʪʝʨ 

ʟʘʤʦʱʝʥʠʷ ʚ ʟʦʥʘʭ ʦʪʜʳʭʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡʯʫʚʩʪʚʦ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʦʪʩʫʪʩʪʚʠʝ 

ʧʝʨʝʧʘʜʦʚ, ʥʝʨʦʚʥʦʩʪʝʡ, ʪʝʢʩʪʫʨʘ ʟʘʤʦʱʝʥʠʷ, 

ʥʘʣʠʯʠʝʱʝʣʝʡ ʠ ʪ.ʧ.). ʇʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʩʢʣʶʯʘʶʱʠʭʩʢʦʣʴʞʝʥʠʝ ʠ ʥʝ ʜʘʶʱʠʭ ʙʣʝʩʢʘ 

(ʥʘʧʨʠʤʝʨ ʥʝ ʟʘʛʣʘʞʝʥʥʳʡ ʙʝʪʦʥ, ʢʠʨʧʠʯ). 

ʅʘ ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʚʘ ʪʠʧʘ 

ʨʘʟʤʝʱʝʥʠʷ ʢʨʝʩʝʣ: 

- ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʚ ʩʪʦʨʦʥʫ ʘʢʪʠʚʥʳʭ 

ʜʝʡʩʪʚʠʡ (ʥʘʧʨʠʤʝʨ ʚ ʩʪʦʨʦʥʫ ʜʝʪʩʢʦʡ 

ʠʛʨʦʚʦʡʧʣʦʱʘʜʢʠ); 

- ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʙʝʩʝʜʳ. 

ʂʨʝʩʣʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ ʚʠʜʝ 

ʛʨʫʧʧʦʚʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠʣʠ ʦʪʜʝʣʴʥʦ. ɺʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʩʦʣʥʝʯʠʚʘʪʴ ʢʨʝʩʣʘ, ʥʘʣʠʯʠʝ ʫʜʦʙʥʳʭ 

ʧʦʜʣʦʢʦʪʥʠʢʦʚ, ʥʘʣʠʯʠʝ ʟʘʱʠʪʥʳʭ ʢʦʚʨʠʢʦʚ ʧʦʜ 

ʥʦʞʢʘʤʠ ʢʨʝʩʝʣ ʜʣʷ ʟʘʱʠʪʳ ʟʘʤʦʱʝʥʠʷ ʦʪ 

ʧʦʚʨʝʞʜʝʥʠʡ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʶʪʥʦʡ ʘʪʤʦʩʬʝʨʳ ʠ 

ʢʦʤʬʦʨʪʥʦʛʦ ʦʪʜʳʭʘ ʪʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʪʦʣʠʢʠ, 

ʮʚʝʪʦʯʥʳʝ ʛʦʨʰʢʠ, ʩʘʜʦʚʳʝ ʬʦʥʘʨʠ ʠ ʜʨ. ʕʪʠ 

ʵʣʝʤʝʥʪʳ ʧʦʤʦʛʫʪ ʧʨʠʜʘʪʴ ʟʦʥʝ ʦʪʜʳʭʘ 

ʟʘʚʝʨʰʝʥʥʳʡ ʚʠʜ ʠ ʜʦʙʘʚʠʪʴ ʚ ʥʝʝ ʥʝʢʠʡ ʰʘʨʤ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʦʬʦʨʤʣʝʥʠʠ ʟʦʥʳ 

ʦʪʜʳʭʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʦʝ ʠ ʫʜʦʙʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʪʜʳʭʘ ʠ ʦʙʱʝʥʠʷ. 

ɼʣʷ ʣʠʮ, ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʥʘ ʢʨʝʩʣʘʭ-

ʢʦʣʷʩʢʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴʟʘʤʦʱʝʥʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʢʦʣʦ ʤʝʩʪ ʜʣʷ ʩʠʜʝʥʠʷ ʠ ʧʣʦʱʘʜʢʠ 

ʜʣʷ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ (1,5 ʤ).ʉʠʜʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʜʝʣʘʪʴ ʠʟ ʤʷʛʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʜʝʨʝʚʘ, ʪʚʝʨʜʳʝ 

ʠʣʠ ʭʦʨʦʰʦʧʨʦʚʦʜʷʱʠʝ ʪʝʧʣʦ ʠ ʭʦʣʦʜ ʤʘʪʝʨʠʘʣʳ 

ʜʣʷ ʩʠʜʝʥʠʡ ʧʨʠʤʝʥʷʪʴ ʥʝ ʩʣʝʜʫʝʪ, ʘ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠʦʥʠ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʳ, ʞʝʣʘʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʷʛʢʠʭ ʧʨʦʢʣʘʜʦʢ ʠʣʠ ʧʦʜʫʰʝʢ. 

ʉʠʜʝʥʴʝʥʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʙʦʣʴʰʦʡ ʥʘʢʣʦʥ ʥʘʟʘʜ ʠ 

ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʦʙʥʳʤ ʧʦ ʚʳʩʦʪʝ ʜʣʷ ʧʦʜʲʝʤʘ 

ʠʚʩʪʘʚʘʥʠʷ. ʉʧʠʥʢʠ ʠ ʧʦʜʣʦʢʦʪʥʠʢʠ ʩʜʝʣʘʶʪ 

ʩʠʜʝʥʴʝ ʙʦʣʝʝ ʫʜʦʙʥʳʤ. 

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ ʦʢʦʣʦ ʩʪʦʣʘ 

ʪʨʝʙʫʝʪʩʷ ʧʣʦʱʘʜʢʘ ʰʠʨʠʥʦʡ ʥʝ ʤʝʥʝʝ75 ʩʤ ʠ 120 

ʩʤ ʜʣʠʥʦʡ. ʇʦʜ ʩʪʦʣʦʤ ʢʨʝʩʣʦ-ʢʦʣʷʩʢʘ ʟʘʥʠʤʘʝʪ 48 

ʩʤ. ʉʪʦʣ ʜʦʣʞʝʥ ʙʳʪʴʫʩʪʦʡʯʠʚʳʤ, ʪ.ʢ. ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʚʩʪʘʚʘʥʠʠ ʢʘʢ ʦʧʦʨʘ, ʣʝʛʢʠʝ ʞʝ 

ʩʪʦʣʳ ʫʜʦʙʥʳʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ. ʅʦʞʢʠ ʩʪʦʣʘ ʥʝ 

ʜʦʣʞʥʳ ʚʳʩʪʫʧʘʪʴ ʟʘ ʢʨʘʡ ʝʛʦ ʢʨʳʰʢʠ. 

ʉʪʦʣʝʰʥʠʮʘʜʦʣʞʥʘ ʠʤʝʪʴ ʩʛʣʘʞʝʥʥʳʡ ʠʣʠ 

ʩʢʨʫʛʣʝʥʥʳʡ ʢʨʘʡ, ʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʙʝʣʦʡ ʠʙʣʝʩʪʷʱʝʡ. 

ʆʩʥʦʚʥʳʝ ʛʘʙʘʨʠʪʳ ʢʦʤʥʘʪʥʦʡ ʠʥʚʘʣʠʜʥʦʡ 

ʢʦʣʷʩʢʠ ʙʝʟ ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʶʪ 620-670ʭ1100 ʤʤ, 

ʫʣʠʯʥʦʡ ʢʦʣʷʩʢʠ ʙʝʟ ʯʝʣʦʚʝʢʘ ï 703ʭ1160 ʤʤ. ʊʘʢ 

ʢʘʢ ʢʦʣʷʩʢʘ ʧʨʠʚʦʜʠʪʩʷ ʚʜʚʠʞʝʥʠʝ ʨʫʢʘʤʠ 

ʠʥʚʘʣʠʜʘ, ʪʦʣʢʘʶʱʝʛʦ ʦʙʦʜʴʷ, ʪʦ ʧʦ ʙʦʢʘʤ ʢʦʣʷʩʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʧ.ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʨʫʢ. ɼʦʩʪʘʪʦʯʥʘʷ 

ʟʦʥʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʩʦʩʪʘʚʣʷʝʪ 850ʭ1200 ʤʤ. ʇʦʟʘʜʠ 

ʢʦʣʷʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʦʥʫ ʜʣʷ ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦ. 

ʀʥʚʘʣʠʜʘʤ, ʢʦʪʦʨʳʝ ʭʦʪʷ ʠ ʧʦʣʴʟʫʶʪʩʷ ʢʦʣʷʩʢʦʡ, 

ʥʦ ʤʦʛʫʪʚʩʪʘʚʘʪʴ ʥʘ ʥʦʛʠ, ʧʝʨʝʜ ʢʦʣʷʩʢʦʡ 

ʥʝʦʙʭʦʜʠʤʘ ʩʚʦʙʦʜʥʘʷ ʟʦʥʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʛʘʙʘʨʠʪʳ ʠʥʚʘʣʠʜʥʳʭ ʢʦʣʷʩʦʢ 

 

ɼʣʷ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʦʨʳ ʧʨʠ 

ʧʝʨʝʜʚʠʞʝʥʠʠ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʫʚʝʣʠʯʝʥʥʳʝ 

ʨʘʟʤʝʨʳ ʝʛʦ ʟʦʥʳ ʟʘʥʠʤʘʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʤʝʩʪ, ʫʣʠʮ, ʧʘʨʢʦʚʦʢ, ʣʠʬʪʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʟʤʝʨʳ 

ʧʨʦʭʦʜʦʚ ʠ ʧʣʦʱʘʜʦʢ, ʥʦ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʠʭ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʜʣʷ ʚʩʝʭ 

ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ. ʕʪʦ ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ 

ʠʥʢʣʶʟʠʚʥʫʶ ʠ ʜʨʫʞʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʜʣʷ ʚʩʝʭ 

ʛʨʘʞʜʘʥ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʬʠʟʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. 

 ʐʠʨʠʥʘ ʟʦʥ ʧʨʦʭʦʜʘ ʪʘʢʦʛʦ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ 

ʢʦʣʝʙʘʪʴʩʷ ʦʪ 0,7 ʜʦ 0,95 ʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 

ʦʧʦʨʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʛʘʙʘʨʠʪʳ ʤʝʙʝʣʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʩ ʫʯʝʪʦʤ ʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ: 

- ʐʠʨʠʥʘ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 0,8 ʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʭʦʜʘ 

ʩ ʦʧʦʨʘʤʠ. 

- ɺʳʩʦʪʘ ʩʪʦʣʦʚ ʠ ʩʪʫʣʴʝʚ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʨʦʚʥʶ ʠʥʚʘʣʠʜʘ ʚ ʩʠʜʷʯʝʤ 

ʧʦʣʦʞʝʥʠʠ. 

- ɼʣʷ ʢʨʦʚʘʪʝʡ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʢʦʚʦʛʦ ʜʦʩʪʫʧʘ ʠ ʫʜʦʙʩʪʚʦ ʧʦʜʲʝʤʘ 

ʠ ʩʧʫʩʢʘ. 

- ɺʘʥʥʘʷ ʢʦʤʥʘʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʘ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʦʨʫʯʥʷʤʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʧʨʠ 

ʧʝʨʝʜʚʠʞʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʘʥʪʝʭʥʠʢʠ. 

ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʚʘʣʠʜʦʚ ʠ ʠʭ 

ʧʦʪʨʝʙʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ 

ʤʝʙʝʣʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʫʚʝʣʠʯʝʥʥʳʭ 

ʨʘʟʤʝʨʦʚ ʟʘʥʠʤʘʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʤʬʦʨʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʦʨʥʳʭ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʛʘʙʘʨʠʪʳ ʤʝʙʝʣʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʨʠʩ.2): 

 

 
 

ʈʠʩʫʥʦʢ 2. ʆʩʥʦʚʥʳʝ ʛʘʙʘʨʠʪʳ ʤʝʙʝʣʠ 

 

ʈʘʟʤʝʨʳ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʟʚʦʨʦʪʘ ʠʥʚʘʣʠʜʥʳʭ 

ʢʦʣʷʩʦʢ (ʨʠʩ.3-4): 

ʈʘʟʤʝʨʳ ʟʦʥʳ ʜʣʷ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʢʨʝʩʣʘ-

ʢʦʣʷʩʢʠ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʧʦʚʦʨʦʪʦʚ. ɺʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʟʤʝʨʳ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ, ʥʦ ʠ 

ʥʝʦʙʭʦʜʠʤʫʶ ʩʚʦʙʦʜʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʘʥʝʚʨʦʚ. 

ɼʣʷ ʧʦʚʦʨʦʪʘ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ ʥʘ 90Á 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʧʣʦʱʘʜʢʫ ʨʘʟʤʝʨʦʤ 

1,3ʭ1,3 ʤ. ɼʣʷ ʧʦʚʦʨʦʪʘ ʥʘ 180Á ʪʨʝʙʫʝʪʩʷ ʧʣʦʱʘʜʴ 

1,3ʭ1,4õ1,5 ʤ, ʘ ʜʣʷ ʨʘʟʚʦʨʦʪʘ ʥʘ 360Á - 

1,4õ1,5ʭ1,4õ1,5 ʤ. ʕʪʠ ʨʘʟʤʝʨʳ ʦʙʝʩʧʝʯʘʪ 

ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʠʥʚʘʣʠʜʘ ʚ ʢʨʝʩʣʝ-ʢʦʣʷʩʢʝ. 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʧʘʨʘʤʝʪʨʳ, ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʣʠ ʦʙʫʩʪʨʦʡʩʪʚʝ ʧʦʤʝʱʝʥʠʡ ʜʣʷ 

ʠʥʚʘʣʠʜʦʚ ʚʘʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʧʦʚʦʨʦʪʦʚ ʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ 

ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʤ ʫʜʦʙʩʪʚʦ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ. 

 

 
ʈʠʩʫʥʦʢ 3. ʈʘʟʤʝʨʳ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʟʚʦʨʦʪʘ ʠʥʚʘʣʠʜʥʳʭ ʢʦʣʷʩʦʢ 

 

 
ʈʠʩʫʥʦʢ 4. ʇʨʦʩʪʨʘʥʩʪʚʦ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ 

 

ɼʣʷ ʣʶʜʝʡ, ʧʝʨʝʜʚʠʛʘʶʱʠʭʩʷ ʚ ʢʨʝʩʣʝ-

ʢʦʣʷʩʢʝ, ʚʘʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʫʜʦʙʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʨʠʪʝʣʴʥʳʭ ʟʦʥ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ 

ʢʦʤʬʦʨʪʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʨʦʠʩʭʦʜʷʱʠʤ. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʨʠʪʝʣʴʥʳʭ ʟʦʥ 

ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʧʝʨʝʜʚʠʞʝʥʠʷ( ʨʠʩ.5): 

- ɺʳʩʦʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ: ʫʯʠʪʳʚʘʡʪʝ ʚʳʩʦʪʫ ʢʨʝʩʣʘ-ʢʦʣʷʩʢʠ, 

ʢʦʛʜʘ ʦʧʨʝʜʝʣʷʝʪʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʨʠʪʝʣʴʥʳʭ ʟʦʥ. 

ʃʫʯʰʝ ʚʩʝʛʦ, ʝʩʣʠ ʟʨʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʙʫʜʝʪ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʫʨʦʚʥʝ ʛʣʘʟ ʩʠʜʷʱʝʛʦ ʚ ʢʨʝʩʣʝ-

ʢʦʣʷʩʢʝ ʯʝʣʦʚʝʢʘ. 

- ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʧʨʦʩʪʦʨʥʦʩʪʴ ʤʝʩʪʘ: 

ʧʦʤʝʱʝʥʠʝ ʟʨʠʪʝʣʴʥʳʭ ʟʦʥ ʜʦʣʞʥʦ ʙʳʪʴ ʣʝʛʢʦ 

ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʣʶʜʝʡ ʚ ʢʨʝʩʣʝ-ʢʦʣʷʩʢʝ. 

ʆʙʝʩʧʝʯʴʪʝ ʜʦʩʪʘʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʠ ʢʦʤʬʦʨʪʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ. 

- ʐʠʨʠʥʘ ʧʨʦʭʦʜʦʚ ʠ ʢʦʨʠʜʦʨʦʚ: ʫʙʝʜʠʪʝʩʴ, 

ʯʪʦ ʰʠʨʠʥʘ ʧʨʦʭʦʜʦʚ ʠ ʢʦʨʠʜʦʨʦʚ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ 

ʫʜʦʙʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʢʨʝʩʝʣ-ʢʦʣʷʩʦʢ. ʀʟʙʝʛʘʡʪʝ 

ʫʟʢʠʭ ʫʯʘʩʪʢʦʚ ʠ ʟʘʫʣʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʟʘʪʨʫʜʥʷʪʴ ʧʨʦʭʦʞʜʝʥʠʝ. 

- ʋʜʦʙʩʪʚʦ ʦʙʟʦʨʘ: ʧʨʝʜʫʩʤʦʪʨʠʪʝ ʫʜʦʙʥʳʝ 

ʤʝʩʪʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ, ʯʪʦʙʳ ʣʶʜʠ ʚ ʢʨʝʩʣʝ-

ʢʦʣʷʩʢʝ ʤʦʛʣʠ ʩʚʦʙʦʜʥʦ ʚʠʜʝʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ ʥʘ 

ʩʮʝʥʝ ʠʣʠ ʜʨʫʛʠʭ ʟʨʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ. 

- ʅʘʜʝʞʥʘʷ ʧʦʜʩʚʝʪʢʘ: ʦʙʝʩʧʝʯʴʪʝ 

ʜʦʩʪʘʪʦʯʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʟʨʠʪʝʣʴʥʳʭ ʟʦʥʘʭ, ʯʪʦʙʳ 

ʣʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʨʝʥʠʷ 

ʤʦʛʣʠ ʷʩʥʦ ʚʠʜʝʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ. 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʟʨʠʪʝʣʴʥʳʭ ʟʦʥ ʜʣʷ ʣʶʜʝʡ ʚ ʢʨʝʩʣʘʭ-ʢʦʣʷʩʢʘʭ 

ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʦʝ ʠ ʜʦʩʪʫʧʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʩʝʭ ʧʦʩʝʪʠʪʝʣʝʡ. 
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ʈʠʩʫʥʦʢ 5. ʆʩʦʙʝʥʥʦʩʪʠ ʟʨʠʪʝʣʴʥʳʭ ʟʦʥ 

 

ʇʘʨʘʤʝʪʨʳ ʜʦʩʷʛʘʝʤʦʩʪʠ ʨʫʢ ʠʥʚʘʣʠʜʘ ʚ 

ʢʨʝʩʣʝ-ʢʦʣʷʩʢʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʦʙʫʩʪʨʦʡʩʪʚʝ ʧʦʤʝʱʝʥʠʡ ʜʣʷ 

ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʋʯʠʪʳʚʘʷ 

ʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʤʝʨʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʴʝʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʩʪʚʘ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʠʥʚʘʣʠʜʦʚ. 

1. ɺʝʨʭʥʷʷ ʪʦʯʢʘ ʜʦʩʷʛʘʝʤʦʩʪʠ ʨʫʢʠ: 

   - ɼʣʷ ʤʫʞʯʠʥ: 1700 ʤʤ. 

   - ɼʣʷ ʞʝʥʱʠʥ: 1600 ʤʤ. 

2. ʇʝʨʝʜʥʷʷ ʪʦʯʢʘ ʜʦʩʷʛʘʝʤʦʩʪʠ: 

   - ɼʣʷ ʤʫʞʯʠʥ: 800 ʤʤ. 

   - ɼʣʷ ʞʝʥʱʠʥ: 700 ʤʤ. 

3. ɹʦʢʦʚʘʷ ʪʦʯʢʘ ʜʦʩʷʛʘʝʤʦʩʪʠ: 

   - ɼʣʷ ʤʫʞʯʠʥ: 1100 ʤʤ. 

   - ɼʣʷ ʞʝʥʱʠʥ: 800 ʤʤ. 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʜʘʥʥʳʝ, ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ 

ʤʝʙʝʣʠ, ʚʳʢʣʶʯʘʪʝʣʝʡ, ʜʚʝʨʥʳʭ ʨʫʯʝʢ ʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ ʜʣʷ ʠʥʚʘʣʠʜʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʚʳʩʦʪʳ ʠ 

ʨʘʩʩʪʦʷʥʠʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

 

 
ʈʠʩʫʥʦʢ 6. ɿʦʥʳ ʜʦʩʷʛʘʝʤʦʩʪʠ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʣʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, 

ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʨʘʟʤʝʱʘʪʴ ʥʘʨʫʞʥʳʝ 

ʩʚʝʪʠʣʴʥʠʢʠ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʨʝʢʦʤʝʥʜʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʦʩʚʝʱʝʥʠʷ ʥʘʨʫʞʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ: 

1. ʈʘʟʤʝʱʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʦʚ ʚ ʢʣʶʯʝʚʳʭ 

ʤʝʩʪʘʭ: 

   - ʈʘʟʤʝʱʘʡʪʝ ʩʚʝʪʠʣʴʥʠʢʠ ʚʘʞʥʳʭ ʟʦʥ, 

ʪʘʢʠʭ ʢʘʢ ʧʣʦʱʘʜʢʠ, ʚʭʦʜʳ, ʩʪʫʧʝʥʠ, ʧʘʥʜʫʩʳ ʠ 

ʜʨʫʛʠʝ ʦʧʘʩʥʳʝ ʤʝʩʪʘ ʜʣʷ ʭʦʜʴʙʳ. 

   - ʉʚʝʪʠʣʴʥʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ 

ʚʠʜʠʤʦʩʪʴ ʫʨʦʚʥʝʡ ʟʘʤʦʱʝʥʠʷ, ʧʝʨʝʧʘʜʦʚ ʚʳʩʦʪ ʠ 

ʜʨʫʛʠʭ ʧʨʝʧʷʪʩʪʚʠʡ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʮʝʥʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ: 

   - ʇʨʠʤʝʥʷʡʪʝ ʘʢʮʝʥʪʥʦʝ ʦʩʚʝʱʝʥʠʝ ʜʣʷ 

ʧʦʚrh ʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʫ ʧʣʦʱʘʜʦʢ 

ʚʳʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ, ʚʭʦʜʦʚ ʚ ʟʜʘʥʠʝ ʠ ʥʘ ʩʪʦʷʥʢʘʭ 

ʘʚʪʦʤʦʙʠʣʝʡ. 

   - ɸʢʮʝʥʪʥʦʝ ʦʩʚʝʱʝʥʠʝ ʧʦʤʦʛʘʝʪ ʚʳʜʝʣʠʪʴ 

ʦʧʘʩʥʳʝ ʫʯʘʩʪʢʠ ʠ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʚʠʜʠʤʳʤʠ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

3. ʈʘʟʤʝʱʝʥʠʝ ʩʚʝʪʠʣʴʥʠʢʦʚ ʧʦ ʚʳʩʦʪʝ: 

   - ʋʯʠʪʳʚʘʡʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʜʣʷ ʩʪʘʨʳʭ ʣʶʜʝʡ ʫʜʦʙʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦ ʨʘʟʤʝʱʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 
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ʩʚʝʪʘ, ʘ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ï ʥʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʩʚʝʪʠʣʴʥʠʢʠ. 

   - ʀʟʙʝʛʘʡʪʝ ʨʘʟʤʝʱʝʥʠʷ ʩʚʝʪʠʣʴʥʠʢʦʚ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʪʝʥʠ ʦʪ ʪʝʣ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʟʘʛʦʨʘʞʠʚʘʣʠ ʩʚʝʪ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʪʠʣʴʥʠʢʦʚ ʩ 

ʦʪʨʘʞʘʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ: 

   - ʉʚʝʪʠʣʴʥʠʢʠ ʚ ʚʠʜʝ ʰʘʨʘ ʩ 

ʦʪʨʘʞʘʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʘʧʨʘʚʣʷʶʪ ʩʚʝʪ 

ʚʥʠʟ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʚʥʦʤʝʨʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 

ʦʩʚʝʱʝʥʠʝ. 

ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʙʝʟʦʧʘʩʥʦʝ ʠ ʫʜʦʙʥʦʝ ʦʩʚʝʱʝʥʠʝ ʥʘʨʫʞʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʥʝʦʙʭʦʜʠʤʫʶ ʚʠʜʠʤʦʩʪʴ ʠ ʦʱʫʱʝʥʠʝ ʢʦʤʬʦʨʪʘ 

ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ. 

ɺʠʟʫʘʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʝ ʜʣʷ ʧʦʞʠʣʳʭ ʠ ʠʥʚʘʣʠʜʦʚ: 

ɿʥʘʢʠ ʚʠʟʫʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʛʨʘʶʪ 

ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʜʦʙʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʶʜʝʡ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ. ʆʥʠ 

ʧʦʤʦʛʘʶʪ ʣʶʜʷʤ ʣʝʛʢʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ, ʥʘʭʦʜʠʪʴ 

ʥʫʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʚʳʙʠʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʜʚʠʞʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʟʥʘʢʠ ʥʘ 

ʫʣʠʮʘʭ ʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 

ʩʝʨʚʠʩʦʚ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʦʠʩʢ ʥʫʞʥʦʛʦ ʤʝʩʪʘ. 

ɿʥʘʢʠ ʩ ʫʢʘʟʘʥʠʝʤ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʧʦʤʦʛʘʶʪ 

ʣʶʜʷʤ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʧʦʧʘʩʪʴ ʚ ʟʜʘʥʠʝ ʠ 

ʢʘʢ ʦʪʪʫʜʘ ʚʳʙʨʘʪʴʩʷ. ʊʘʢʞʝ ʟʥʘʢʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʧʦʤʝʱʝʥʠʷ ʠʣʠ 

ʫʩʣʫʛʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ, ʧʦʤʦʛʘʶʪ 

ʣʶʜʷʤ ʧʨʠʥʠʤʘʪʴ ʦʩʦʟʥʘʥʥʳʝ ʨʝʰʝʥʠʷ. 

ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʠ ʫʩʪʘʥʦʚʢʘ ʧʨʘʚʠʣʴʥʳʭ 

ʟʥʘʢʦʚ ʚʘʞʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʜʦʙʥʦʡ ʠ ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʩʝʭ ʛʨʘʞʜʘʥ, ʚʢʣʶʯʘʷ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʣʠ ʥʝʟʥʘʢʦʤʳʭ ʩ 

ʤʝʩʪʥʦʩʪʴʶ. ɻʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʢʦʚ 

ʚʠʟʫʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʂʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʠʡ ʵʣʝʤʝʥʪ ʣʶʙʦʛʦ  ʟʜʘʥʠʷ,  ʧʦʩʢʦʣʴʢʫ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʛʦ ʟʘʱʠʪʫ ʦʪ ʚʥʝʰʥʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʜʦʞʜʴ, ʩʥʝʛ, ʚʝʪʝʨ ʠ ʩʦʣʥʝʯʥʘʷ 

ʨʘʜʠʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. ʉʣʦʞʥʳʝ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʝʙʫʶʪ ʦʪ ʢʨʦʚʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʥʘʛʨʫʟʢʘʤ, ʧʨʦʯʥʦʩʪʠ, ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʢʨʦʚʣʷ, ʧʦʢʨʳʪʠʝ, ʢʘʯʝʩʪʚʦ, ʪʝʭʥʦʣʦʛʠʠ. 

 

ABSTRACT 

 

Roofing materials are an essential element of any building, as they provide protection from external atmospheric 

influences such as rain, snow, wind and solar radiation. Modern roofing materials have high decorative abilities, 

durability and functionality. Difficult  operating conditions require the roof to be resistant to loads, strength, and 

maintainability.  

Keywords: products, Pareto diagram, quality, technological process. 

 

 
ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʨʦʚʝʣʴʥʳʭ ʧʦʢʨʳʪʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʨʘʟʣʠʯʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʵʩʪʝʪʠʯʝʩʢʠʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ. 

ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ ʙʠʪʫʤʥʳʝ ʠ ʨʫʣʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʦʩʧʦʨʠʤʳʭ   

ʧʨʝʠʤʫʱʝʩʪʚ.  

ɹʠʪʫʤʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʧʦʢʨʳʪʠʷ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʠʪʫʤʘ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʣʠʤʝʨʘʤʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ. ʆʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʝʨʝʧʘʜʘʤ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. ɹʠʪʫʤʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʦʪʣʠʯʘʶʪʩʷ ʪʘʢʞʝ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ, 

ʩʣʫʞʘʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 10 ʜʦ 20 ʣʝʪ, ʘ ʠʭ ʤʦʥʪʘʞ ʥʝ 

ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʈʫʣʦʥʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʦʪʥʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʙʠʪʫʤʘ, ʧʦʣʠʤʝʨʦʚ ʠ ʘʨʤʠʨʫʶʱʠʭ ʚʦʣʦʢʦʥ. ʆʥʠ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʵʣʘʩʪʠʯʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʤ ʣʝʛʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʩʣʦʞʥʳʤ ʬʦʨʤʘʤ ʢʨʳʰ 

ʠ ʚʳʜʝʨʞʠʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ. ʈʫʣʦʥʥʳʝ ʧʦʢʨʳʪʠʷ ʦʙʣʘʜʘʶʪ ʪʘʢʞʝ 

ʦʪʣʠʯʥʳʤʠ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ. 

ʀʭ ʤʦʥʪʘʞ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʠʢʣʝʠʚʘʥʠʷ 

ʧʦʣʦʪʝʥ ʢ ʦʩʥʦʚʘʥʠʶ ʢʨʳʰʠ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʩʪʠʢ ʠʣʠ ʢʣʝʝʚ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʚʠʜʦʚ 

ʨʫʣʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʷʚʣʷʝʪʩʷ ʩʪʝʢʣʦʭʦʣʩʪ, 

ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ 

ʥʝʛʦʨʶʯʝʩʪʴʶ. ʉʪʝʢʣʦʭʦʣʩʪ ʘʨʤʠʨʫʝʪʩʷ 

ʩʪʝʢʣʦʚʦʣʦʢʥʦʤ, ʯʪʦ ʧʨʠʜʘʝʪ ʝʤʫ ʦʩʦʙʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ 

ʨʘʩʪʷʞʝʥʠʶ. ʆʥ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʦʪʣʠʯʥʳʤʠ 

ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʥʝ ʧʦʜʚʝʨʞʝʥ 

ʛʥʠʝʥʠʶ.  

ɽʱʝ ʦʜʥʠʤ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʨʫʣʦʥʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ ʨʫʙʝʨʦʠʜ, ʢʦʪʦʨʳʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟ ʙʠʪʫʤʘ ʠ ʢʘʨʪʦʥʥʦʡ ʦʩʥʦʚʳ. 

ʈʫʙʝʨʦʠʜ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʚʣʘʛʠ. ʆʥ ʪʘʢʞʝ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʚʝʩ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʤʦʥʪʘʞ. ʆʜʥʘʢʦ 

ʨʫʙʝʨʦʠʜ ʤʝʥʝʝ ʵʣʘʩʪʠʯʝʥ, ʯʝʤ ʩʪʝʢʣʦʭʦʣʩʪ, ʠ 

ʠʤʝʝʪ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʩʣʫʞʙʳ.  

ɺ ʮʝʣʦʤ, ʙʠʪʫʤʥʳʝ ʠ ʨʫʣʦʥʥʳʝ ʢʨʦʚʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʜʦʩʪʫʧʥʳʤʠ, ʜʦʣʛʦʚʝʯʥʳʤʠ ʠ 

ʥʘʜʝʞʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʜʣʷ ʟʘʱʠʪʳ ʢʨʳʰ ʦʪ 

ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʀʭ ʚʳʙʦʨ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ  ʢ ʢʨʦʚʝʣʴʥʦʤʫ ʧʦʢʨʳʪʠʶ, 

ʪʠʧʘ ʟʜʘʥʠʷ ʠ ʙʶʜʞʝʪʘ ʧʨʦʝʢʪʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʠʪʫʤʥʳʭ ʠ ʨʫʣʦʥʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʦʪʨʘʞʘʶʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʤ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤ. ɺʤʝʩʪʝ ʩ 

ʵʪʠʤ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʢʨʦʚʣʠ ʩ 
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ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ 

ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 

ʩʣʫʞʙʳ ʢʨʦʚʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ.  

ʆʜʥʦʡ ʠʟ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʦʚʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʟ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʊʘʢʠʝ 

ʢʨʦʚʣʠ ʩʪʘʥʦʚʷʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʙʠʪʫʤʥʳʝ ʠ ʨʫʣʦʥʥʳʝ ʢʨʦʚʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʠʭ ʙʦʣʝʝ ʧʨʦʯʥʳʤʠ ʠ 

ʜʦʣʛʦʚʝʯʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʣʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʘʜʜʠʪʠʚʦʚ ʚ ʩʦʩʪʘʚ ʙʠʪʫʤʘ ʧʦʟʚʦʣʷʝʪ 

ʫʣʫʯʰʠʪʴ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ, ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʢʨʦʚʝʣʴʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʠ ʩʥʠʟʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʛʦ 

ʨʝʛʫʣʷʨʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʙʠʪʫʤʥʳʝ ʠ 

ʨʫʣʦʥʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʨʘʟʨʘʙʦʪʘʥʳ ʩ 

ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʞʠʜʘʥʠʡ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʨʘʙʦʪʘʥʳ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʜʝʣʘʝʪ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʩʦʟʥʘʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʠʪʫʤʥʳʭ ʠ ʨʫʣʦʥʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ.  

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ 

ʫʣʫʯʰʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʦʚʝʣʴʥʳʭ ʧʦʢʨʳʪʠʡ, 

ʧʦʚʳʩʠʪʴ ʠʭ ʧʨʦʯʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʕʪʦ ʜʝʣʘʝʪ ʙʠʪʫʤʥʳʝ ʠ ʨʫʣʦʥʥʳʝ 

ʢʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ 

ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʛʜʝ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʥʘʜʝʞʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʢʨʦʚʝʣʴʥʳʭ ʨʘʙʦʪ. 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʠʪʫʤʥʳʭ ʠ ʨʫʣʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʩʪʫʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʠ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ, ʢʨʦʚʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠ 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʠʟʤʝʥʝʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʦʩʪʘʚʦʚ ʠ ʙʠʪʫʤʦʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʨʝʮʝʧʪʫʨ 

ʙʠʪʫʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʢʨʦʚʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʴʰʝʡ ʵʣʘʩʪʠʯʥʦʩʪʴʶ, 

ʩʪʦʡʢʦʩʪʴʶ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ ʠ 

ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʂ 

ʥʦʚʳʤ ʙʠʪʫʤʥʳʤ ʩʦʩʪʘʚʘʤ ʜʦʙʘʚʣʝʥʳ ʣʫʯʰʠʝ 

ʘʜʛʝʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ 

ʧʨʦʯʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʢʨʦʚʝʣʴʥʳʭ 

ʨʘʙʦʪ. 

ʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʧʦʢʨʳʪʠʶ ʢʨʦʚʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʢʨʳʪʠʡ, ʧʦʚʳʰʘʶʱʠʭ ʠʭ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʟʘʱʠʪʫ. ʕʪʠ ʧʦʢʨʳʪʠʷ ʧʦʚʳʰʘʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʨʦʚʣʠ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ 

ʠʟʣʫʯʝʥʠʶ, ʛʨʠʙʢʘʤ ʠ ʚʣʘʛʝ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʟʘʱʠʪʫ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʫʢʣʘʜʢʠ ʠ ʢʨʝʧʣʝʥʠʷ ʢʨʦʚʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʠ 

ʧʨʠʚʦʜʷʪ ʢ ʙʦʣʝʝ ʪʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʅʝʢʦʪʦʨʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʩʘʤʦʢʣʝʷʱʠʝʩʷ 

ʢʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʩʪʨʦ ʠ 

ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʨʝʧʣʝʥʠʡ. 

ɿʥʘʯʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʠʥʥʦʚʘʮʠʡ ʚ 

ʢʨʦʚʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʨʝʰʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʪʨʝʤʷʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʩʵʢʦʥʦʤʠʪʴ ʵʥʝʨʛʠʶ ʠ ʟʘʛʨʷʟʥʠʪʴ ʚʦʜʫ. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʜʚʫʭʩʣʦʡʥʘʷ ʩʠʩʪʝʤʘ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʢʣʝʝʚʳʭ ʩʦʩʪʘʚʦʚ, 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʢʨʦʚʣʠ. ʄʝʤʙʨʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʢʨʳʰʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʚʦʩʭʦʜʥʳʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʢʨʳʰʠ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʳ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʪʫʤʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ 

ʠʩʧʦʣʴʟʫʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʩ ʙʦʣʴʰʝʡ 

ʪʦʯʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ.  ʀʩʧʦʣʴʟʫʷ ʩʘʤʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤ  r ʤʦʞʝʤ ʩʦʟʜʘʚʘʪʴ 

ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʧʨʝʚʦʩʭʦʜʥʳʤʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʏʪʦʙʳ 

ʫʣʫʯʰʠʪʴ ʝʛʦ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʣʫʯʘʤ, ʙʠʪʫʤ ʤʦʞʥʦ 

ʩʤʝʰʠʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʣʠʤʝʨʘʤʠ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʘʩʬʘʣʴʪʦʚʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʢʣʶʯʘʶʪ 

ʧʦʩʪʦʷʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ 

ʬʦʨʤʫʣ ʠ ʩʦʩʪʘʚʦʚ. ɼʦʙʘʚʢʠ ʠ ʤʦʜʠʬʠʢʘʪʦʨʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ, 

ʪʘʢʠʝ ʢʘʢ ʩʪʝʢʣʦʚʦʣʦʢʥʦ ʠʣʠ ʙʘʟʘʣʴʪʦʚʳʝ ʚʦʣʦʢʥʘ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʝʡʰʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʘʪʝʨʠʘʣʳ 

ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʧʦʛʦʜʥʳʤ 

ʫʩʣʦʚʠʷʤ, ʭʠʤʠʢʘʪʘʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ. ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʪʫʤʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʨʦʠʟʚʦʜʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʜʦʣʛʦʚʝʯʥʳʝ ʧʦʢʨʳʪʠʷ, ʟʘʱʠʱʘʶʱʠʝ ʟʜʘʥʠʷ ʦʪ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʙʠʪʫʤʥʳʭ ʢʨʦʚʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʠʪʫʤʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʙʦʣʴʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʘʟʨʫʰʝʥʠʶ. ɼʦʙʘʚʣʝʥʠʝ ʚ 

ʤʘʪʝʨʠʘʣʳ ʩʧʝʮʠʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʷʚʣʷʝʪʩʷ 

ʦʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʭ ʘʜʛʝʟʠʠ ʠ 

ʛʠʙʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʥʘʛʨʫʟʢʘʤ ʠ ʜʘʚʣʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʙʠʪʫʤʘ, ʪʘʢʠʝ 

ʢʘʢ ʵʢʩʪʨʫʟʠʷ ʠʣʠ ʛʦʨʷʯʘʷ ʧʨʦʧʠʪʢʘ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʠʪʫʤʳ ï ʵʪʦ ʪʝ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ ʩʤʝʩʴ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʦʣʠʤʝʨʦʚ ʠʣʠ ʜʨʫʛʠʭ ʜʦʙʘʚʦʢ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʣʠʤʝʨʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʵʣʘʩʪʦʤʝʨʳ, ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ 

ʤʘʪʝʨʠʘʣʘʤ ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʠʭ ʨʘʟʨʫʰʝʥʠʝ. ʄʦʜʠʬʠʢʘʮʠʷ ʙʠʪʫʤʦʚ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʜʦʙʘʚʣʝʥʠʝ ʚʝʱʝʩʪʚ, ʧʦʚʳʰʘʶʱʠʭ ʠʭ 

ʩʪʦʡʢʦʩʪʴ ʢ ʭʠʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠʣʠ 

ʠʟʤʝʥʷʶʱʠʭ ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʅʝʦʙʨʘʙʦʪʘʥʥʳʡ ʙʠʪʫʤ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʝʤʙʨʘʥ ʠ 

ʜʨʫʛʠʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʠʪʫʤʳ ï ʵʪʦ ʙʠʪʫʤʳ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ ʩʤʝʩʴ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʦʣʠʤʝʨʦʚ ʠʣʠ ʜʨʫʛʠʭ ʜʦʙʘʚʦʢ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠʭ 

ʩʚʦʡʩʪʚ. ʕʣʘʩʪʠʯʥʘʷ ʧʦʣʠʤʝʨʠʟʘʮʠʷ ð ʝʱʝ ʦʜʠʥ 

ʚʘʨʠʘʥʪ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʚʳʰʘʝʪ ʛʠʙʢʦʩʪʴ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʣʦʤʢʫ. ɺ ʥʝʛʦ 

ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʚʝʱʝʩʪʚʘ, ʧʦʚʳʰʘʶʱʠʝ 

ʭʠʤʠʯʝʩʢʫʶ ʩʪʦʡʢʦʩʪʴ ʙʠʪʫʤʘ ʠʣʠ ʠʟʤʝʥʷʶʱʠʝ 

ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʝʤʙʨʘʥ ʠ ʜʨʫʛʠʭ ʢʨʦʚʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʙʠʪʫʤ-ʩʳʨʝʮ. 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʪʫʤʥʳʭ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʚʣʠʷʶʪ ʥʘ ʤʥʦʛʦʝ. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʝʣʘʝʪ ʠʭ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʣʫʯʘʤ, 

ʤʦʨʦʟʫ, ʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ ʠ ʜʨʫʛʠʤ 

ʬʘʢʪʦʨʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ 

ʚʨʝʤʷ ʠ ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʘʥʦʚʢʫ ʢʨʦʚʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʟʜʘʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʢʦʥʦʤʠʢʫ, ʵʢʦʣʦʛʠʶ ʠ ʢʦʤʬʦʨʪʥʦʩʪʴ ʞʠʟʥʠ ʛʦʨʦʞʘʥ. ʆʜʥʘʢʦ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʘʢʠʭ ʟʜʘʥʠʡ ʯʘʩʪʦ 

ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʙ  r

ʩʦʙʨʘʥʳ ʚʩʝ ʜʘʥʥʳʝ ʦ ʟʜʘʥʠʠ ʠ ʝʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʟʜʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʦʙʨʘʪʴ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʜʘʥʠʠ ʚ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:BIM-ʪʝʭʥʦʣʦʛʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʧʘʩʧʦʨʪʠʟʘʮʠʷ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ. 

 

ABSTRACT 

 

Existing buildings play an important role in modern cities and have a significant impact on the economy, 

ecology and the comfort of life of citizens. However, the management and maintenance of such buildings is often a 

difficult  task due to the lack of centralized information systems in which all data about the building and its 

infrastructure would be collected. Creating information models of existing buildings allows you to collect and structure 

all the necessary information about a building into a single database that can be used to optimize management, plan 

repairs and improve energy efficiency. 

Keywords:BIM technology, information model, certification, digital twin.. 

 

ʂʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʚʰʘʷʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ 

ʞʠʟʥʠ ʠ ʦʩʦʟʥʘʥʠʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʨʝʞʥʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʭʣʳʥʫʚʰʠʡ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʦʛʨʦʤʥʳʡ ʠ ʥʝʫʢʣʦʥʥʦ 

ʚʦʟʨʘʩʪʘʶʱʠʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʚʘʨʷʶʱʝʡ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʩʘʤʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʠʚʝʣʠ ʢ 

ʧʦʷʚʣʝʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʚ 

ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥʦ ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʤʦʜʝʣʠ ʟʜʘʥʠʷ, ʥʝʩʫʱʝʡ ʚ ʩʝʙʝ ʚʩʝ ʩʚʝʜʝʥʠʷ ʦ 

ʙʫʜʫʱʝʤ ʦʙʲʝʢʪʝ. 

ʇʨʠʯʝʤ ʵʪʦʪ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʠʩʩʷʢʘʝʪ 

ʠ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʟʜʘʥʠʝ ʫʞʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʠ 

ʧʦʩʪʨʦʝʥʦ. ʊʘʢ ʯʪʦ ʚʦʟʥʠʢʰʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʥʮʝʧʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʟʜʘʥʠʡ - ʵʪʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʩʪʦ ʥʦʚʳʡ 

ʤʝʪʦʜ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʕʪʦ ʪʘʢʞʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʠʥʦʡ ʧʦʜʭʦʜ ʢ ʚʦʟʚʝʜʝʥʠʶ, ʦʩʥʘʱʝʥʠʶ, 

ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ ʟʜʘʥʠʷ, ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʷ 

ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʥʘʩ ʨʫʢʦʪʚʦʨʥʦʡ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ. 
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ʈʠʩ.1 ʆʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ BIM 

 

ʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ 

ʙʳʣ ʥʘʟʚʘʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʟʜʘʥʠʡ ʠʣʠ, ʩʦʢʨʘʱʝʥʥʦ, BIM 

(BuildingInformationalModeling). 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ 

ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʟʚʦʣʷʷ ʠʤ 

ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ, ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ 

ʪʘʢʞʝ ʚʩʝʭ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

 

 
ʈʠʩ.2 ʇʨʦʝʢʪ ʥʦʚʦʛʦ ʟʜʘʥʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʠ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ 

ʟʜʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʨʘʩʭʦʜʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚʳʷʚʣʷʪʴ ʚʦʟʤʦʞʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠ ʦʰʠʙʢʠ ʝʱʝ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 
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ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʘʥʘʣʠʟʳ, ʥʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ ʧʨʦʯʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʷ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʝʝ ʜʠʥʘʤʠʯʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ. 

ʆʥʘ ʤʦʞʝʪ ʦʙʥʦʚʣʷʪʴʩʷ ʠ ʜʦʧʦʣʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ, ʦʪʨʘʞʘʷ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʩ ʦʙʲʝʢʪʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ, 

ʩʫʱʝʩʪʚʫʝʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʦʙʲʝʢʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʨʘʙʦʪʳ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. 

 

 
ʈʠʩ.3 ɺʠʜʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʟʜʘʥʠʷ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʟʜʘʥʠʡ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʢʪʫʘʣʴʥʦ ʠ ʣʦʛʠʯʥʦ, ʥʦ 

ʢʘʢ ʙʳʪʴ ʩ ʪʝʤʠ ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʫʞʝ 

ʚʦʟʚʝʜʝʥʳ? ʅʘʰʘ ʩʪʨʘʥʘ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʞʠʣʦʡ 

ʬʦʥʜ, ʢʦʪʦʨʳʡ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ, ʥʘʭʦʜʠʣʩʷ 

ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʦʙʩʪʚʝʥʥʠʢʠ ʟʜʘʥʠʡ ʨʘʟʣʠʯʥʳ, ʥʦ ʥʝʩʤʦʪʨʷ 

ʥʘ ʵʪʦ, ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʟʜʘʥʠʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʩʚʷʟʠ ʧʝʨʝʭʦʜʦʤ ʟʜʘʥʠʡ ʦʪ ʩʦʙʩʪʚʝʥʥʠʢʘ ʢ 

ʩʦʙʩʪʚʝʥʥʠʢʫ ʠ ʙʘʥʢʨʦʪʩʪʚʦʤ ʧʨʦʝʢʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ - ʠʩʧʦʣʥʠʪʝʣʝʡ, ʙʦʣʴʰʦʡ ʘʨʭʠʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʟʜʘʥʠʷʤ ʯʘʩʪʠʯʥʦ 

ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʪʝʨʷʥ.  

ʇʨʦʮʝʩʩ ʙʫʤʘʞʥʦʡ "ʧʘʩʧʦʨʪʠʟʘʮʠʠ" ʞʠʣʳʭ 

ʟʜʘʥʠʡ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ, 

ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤ ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʠʟ-ʟʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʪʦʯʥʝʥʠʷ ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʙʨʘʥʘ ʤʥʦʛʠʝ ʛʦʜʳ ʥʘʟʘʜ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʘʥʠʡ ʚ ʥʘʜʣʝʞʘʱʝʤ 

ʩʦʩʪʦʷʥʠʠ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ 

ʧʨʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʨʦʢʘ ʠʭ 

ʩʣʫʞʙʳ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʙʳʣʦ ʙ  r

ʣʦʛʠʯʥʦ ʟʘʤʝʥʠʪʴ ʙʫʤʘʞʥʳʝ ʧʘʩʧʦʨʪʘ ʟʜʘʥʠʡ ʥʘ ʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʧʨʦʯʠʝ. ɼʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʜʘʥʠʠ ʠ ʝʛʦ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʜʘʪʯʠʢʠ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʜʘʥʠʝ ʙʳʣʦ ʥʘʜʝʞʥʳʤ ʠ 

ʜʦʣʛʦʚʝʯʥʳʤ, ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʝʛʦ 

ʧʦʩʪʨʦʠʪʴ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴʥʫʶ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʞʠʣʴʷ ʠ ʜʨʫʛʠʭ ʟʜʘʥʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ. ʎʠʬʨʦʚʘʷ 

ʤʦʜʝʣʴ ʟʜʘʥʠʷ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ çʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢè, 

ʜʝʣʘʝʪ ʝʛʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʧʨʦʩʪʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʤʦʞʝʪ 

ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʩʠʩʪʝʤʳ ʠʣʠ ʟʜʘʥʠʷ ʚ 

ʮʝʣʦʤ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʞʠʣʴʮʦʚ. 
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ʎʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ 

ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʦʙʨʘʪʴ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʜʘʥʠʠ, ʥʦ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʜʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʜʘʥʠʷ. 

ʇʦʩʣʝʜʫʶʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʟʜʘʥʠʝʤ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʦʙʩʣʫʞʠʚʘʥʠʝ.  

ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʜʘʥʠʝʤ, 

ʫʣʫʯʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ 

ʧʨʦʞʠʚʘʥʠʷ ʛʦʨʦʞʘʥ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ 

ʠ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʤʠ 

ʟʜʘʥʠʷʤʠ, ʥʦ ʠ ʮʝʣʳʤʠ ʛʦʨʦʜʩʢʠʤʠ ʢʚʘʨʪʘʣʘʤʠ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʜʨʦʙʠʣʦʢ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʨʦʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʘʣʴʮʝʚ ʜʨʦʙʠʣʢʠ.ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʝʩʪʢʦ 

ʟʘʢʨʝʧʣʝʥʥʳʝ ʧʘʣʴʮʳ ʜʨʦʙʠʣʢʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʘʣʦʤ ʤʦʛʫʪ ʠʤʝʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʚ ʧʦʧʝʨʝʯʥʦʤ 

ʩʝʯʝʥʠʠ: ʢʨʫʛʣʫʶ, ʧʨʷʤʦʫʛʦʣʴʥʫʶ (ʢʘʢ ʚʘʨʠʘʥʪ ʢʚʘʜʨʘʪʥʫʶ), ʢʣʠʥʦʚʫʶ ʠ ʪʨʝʫʛʦʣʴʥʫʶ.ɸʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʘʣʴʮʝʚ ʜʨʦʙʠʣʢʠ ʩ ʟʝʨʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦʚʳʩʦʢʦʝ ʠ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʫʜʘʨʘ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ ʨʝʛʫʣʠʨʦʚʢʠ ʠʤʝʶʪ ʧʘʣʴʮʳ ʩ ʪʨʝʫʛʦʣʴʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʠʭ 

ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ ʜʦʩʪʠʛʘʝʪʩʷ ʯʘʩʪʠʯʥʘʷ ʨʝʮʠʨʢʫʣʷʮʠʷ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʘʣʴʮʝʚʫ ʁʟʦʥʫ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ, ʘ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʘʣʴʮʝʚ ʚʝʨʰʠʥʦʡ ʢʥʠʟʫ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʨʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʨʦʙʠʣʢʠ. ʋʩʪʘʥʦʚʢʘ ʪʘʢʠʭ ʧʘʣʴʮʝʚ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ï 

ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ, ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʘʣʴʮʝʚʳʭ ʜʨʦʙʠʣʦʢ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʴʶ ʚʨʘʱʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʤʝʣʴʯʝʥʠʝ; ʜʨʦʙʠʣʢʘ; ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʦʪʦʨ; ʧʘʣʝʮ; ʩʢʦʨʦʩʪʴ ʩʦʫʜʘʨʝʥʠʷ. 

 

ABSTRACT 

 

The article determines that one of the most important design parameters of crushers with a vertical rotor is the 

choice and justification of the shape and number of fingers of the crusher. It has been established that the rigidly fixed 

pins of a crusher with a vertical shaft can have four main cross-sectional shapes: round, rectangular (optionally square), 

wedge and triangular. An analysis of the interaction of crusher fingers with grain material shows that fingers with a 

triangular cross-section have a high and constant impact speed with the possibility of its adjustment. When they are 

installed with their top up, partial recirculation of the grain material into the finger zone is achieved, which increases the 

degree of grinding, and when the fingers are positioned with their top down, the number of blows is reduced while 

simultaneously increasing the productivity of the crusher. Installing such fingers instead of the traditional round ones 

will  significantly increase the efficiency of finger crushers with a vertical axis of rotation. 

Keywords: grinding; crusher; vertical rotor; finger; impact speed. 

 

ɺʚʝʜʝʥʠʝ. ɺʘʞʥʝʡʰʝʡ ʦʧʝʨʘʮʠʝʡ ʧʨʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʢʦʨʤʦʚ ʷʚʣʷʝʪʩʷ ʠʟʤʝʣʴʯʝʥʠʝ 

ʬʫʨʘʞʥʦʛʦ ʟʝʨʥʘ. ʆʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʝʱʝ ʥʘʩʪʦʣʴʢʦ ʥʝ 

ʩʦʚʝʨʰʝʥʥʦ, ʯʪʦ ʥʘ ʨʘʟʜʝʣʝʥʠʝ ʟʝʨʥʘ ʥʘ ʯʘʩʪʠ ʜʘʞʝ 

ʚ ʩʘʤʳʭ ʣʫʯʰʠʭ ʜʨʦʙʠʣʢʘʭ ʪʨʘʪʠʪʩʷ ʦʢʦʣʦ 40 % ʦʪ 

ʚʩʝʡ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʢʦʤʙʠʢʦʨʤʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʯʪʦ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʘʩʫʱʥʦʡ. 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʫʙʣʠʢʘʮʠʡ. ɺʦʧʨʦʩʦʤ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʘ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠ ʧʨʘʢʪʠʢʠ.  

ɸʥʘʣʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʮʝʩʩʘ 

ʜʨʦʙʣʝʥʠʷ ʟʝʨʥʘ ʧʨʦʚʝʜʝʤ ʧʦ ʪʘʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

ï ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʨʦʪʦʨʘ 

ʜʨʦʙʠʣʢʠ [1,2,3]; 

ï ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʣʦʪʢʦʚ, ʨʝʰʝʪ ʠ ʜʝʢ [4,5,6]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʢʦʤʙʠʢʦʨʤʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʣʫʯʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʜʨʦʙʠʣʢʠ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʠ 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

[1,2,3]. ɺʳʷʚʣʝʥʦ [3,6,7], ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʦʥʢʠʝ ʤʦʣʦʪʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʦʥʢʠʭ 

ʤʦʣʦʪʢʦʚ ʤʝʥʴʰʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚʦʟʜʫʰʥʦʤʫ 

ʧʦʪʦʢʫ. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʪʦʣʱʠʥʳ ʤʦʣʦʪʢʦʚ 

ʧʦʥʠʞʘʝʪʩʷ ʪʘʢʞʝ ʠ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʦʥʢʠʭ ʤʦʣʦʪʢʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʙʳʩʪʨʳʡ 

ʠʟʥʦʩ. ʆʜʥʘʢʦ, ʩ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʵʪʦʪ 
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ʥʝʜʦʩʪʘʪʦʢ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥ.ʇʦʵʪʦʤʫ, ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʜʨʦʙʠʣʢʝ ʤʦʞʥʦ 

ʧʨʠʤʝʥʠʪʴʩʚʝʨʭʪʦʥʢʠʡ ʤʦʣʦʪʦʢ ʚ ʚʠʜʝ ʪʦʥʢʦʛʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʝʨʞʥʷ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʚ 

ʜʨʦʙʠʣʴʥʳʭ ʤʘʰʠʥʘʭ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʠ 

ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʨʦʙʠʣʦʢ ʩ ʧʘʣʴʮʝʚʳʤʠ 

ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʘʣʦʤ. ʆʜʥʠʤʠ 

ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʪʘʢʠʭ 

ʜʨʦʙʠʣʦʢ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʳ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʧʘʣʴʮʝʚ ʜʨʦʙʠʣʢʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 1, ʞʝʩʪʢʦ 

ʟʘʢʨʝʧʣʝʥʥʳʝ ʧʘʣʴʮʳ ʜʨʦʙʠʣʢʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʚʘʣʦʤ ʤʦʛʫʪ ʠʤʝʪʴ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ: ʢʨʫʛʣʫʶ, ʧʨʷʤʦʫʛʦʣʴʥʫʶ (ʢʘʢ 

ʚʘʨʠʘʥʪ ʢʚʘʜʨʘʪʥʫʶ), ʢʣʠʥʦʚʫʶ ʠ 

ʪʨʝʫʛʦʣʴʥʫʶ.ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʢʘʞʜʫʶ ʠʟ 

ʧʨʠʚʝʜʝʥʥʳʭ ʬʦʨʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʨʠʛʦʜʥʦʩʪʠ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʘʣʴʮʝʚʳʭ ʜʨʦʙʠʣʢʘʭ (ʨʠʩ. 2). 

ʂʨʫʛʣʘʷ ʬʦʨʤʘ ʩʝʯʝʥʠʷ (ʨʠʩ. 2, ʘ) ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ. ʉʢʦʨʦʩʪʴ 

ʫʜʘʨʘ n,ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʨʦʙʠʣʦʢ ʠ ʢʨʠʪʝʨʠʝʤ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʥʘ 

ʫʟʢʦʤ ʧʨʦʤʝʞʫʪʢʝ ï ʙʣʠʟʢʦ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ 

ʧʘʣʴʮʘ. ɽʩʣʠ ʞʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʟʝʨʥʦʚʢʠ ʩ ʧʘʣʴʮʝʤ 

ʧʨʦʠʩʭʦʜʷʪ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʧʣʦʩʢʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʧʘʣʴʮʝʚ, ʪʦ ʩʢʦʨʦʩʪʴ ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ ʟʘʢʦʥʫ[1]. 

 

 

 
 
ʘ)    ʙ)   ʚ)      ʛ)     ʜ)     ʝ) 

 

ʈʠʩʫʥʦʢ 1 ï ʌʦʨʤʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʘʣʴʮʝʚ ʜʨʦʙʠʣʢʠ: 

ʘ) ʢʨʫʛʣʘʷ; ʙ) ʧʨʷʤʦʫʛʦʣʴʥʘʷ; ʚ) ʢʚʘʜʨʘʪʥʘʷ; ʛ) ʢʣʠʥʦʚʘʷ; ʜ) ʪʨʝʫʛʦʣʴʥʘʷ ʧʨʷʤʘʷ; ʝ) ʪʨʝʫʛʦʣʴʥʘʷ ʦʙʨʘʪʥʘʷ 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɸʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʣʴʮʝʚ ʜʨʦʙʠʣʢʠ ʩ ʟʝʨʥʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ 

 

ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʠ ʢʚʘʜʨʘʪʥʘʷ ʬʦʨʤʳ ʩʝʯʝʥʠʷ 

(ʨʠʩ. 2, ʙ) ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʧʝʨʝʜ ʢʨʫʛʣʦʡ, ʚʝʜʴ ʩʢʦʨʦʩʪʴ ʫʜʘʨʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʚʳʩʦʪʳ ʪʦʯʢʠ ʫʜʘʨʘ ʠ ʠʤʝʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʩʝʯʝʥʠʷ 

ʧʘʣʴʮʘ. ʅʝʜʦʩʪʘʪʦʢ ʵʪʦʡ ʬʦʨʤʳ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʙʣʠʟʢʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʘʣʴʮʝʚ, ʟʝʨʥʦ ʧʦʩʣʝ ʫʜʘʨʘ 

ʥʝ ʦʪʚʦʜʠʪʩʷ ʚ ʩʪʦʨʦʥʫ, ʘ ʦʩʪʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ. ʆʙʨʘʟʫʝʪʩʷ ʦʙʦʨʦʪʥʳʡ ʩʣʦʡ 

ʟʝʨʥʘ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʘʣʴʮʝʚ ʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʵʪʦ ʫʤʝʥʴʰʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʨʦʙʠʣʢʠ ʠ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ 

ʠʟʤʝʣʴʯʝʥʠʷ. 

ʊʨʝʫʛʦʣʴʥʘʷ ʬʦʨʤʘ ʩʝʯʝʥʠʷ ʧʘʣʴʮʘ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 
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ʢʣʠʥʦʚʳʭ ʧʘʣʴʮʝʚ ʵʪʦ ʧʦʩʪʦʷʥʥʘʷ ʩʢʦʨʦʩʪʴ 

ʩʦʫʜʘʨʝʥʠʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠ 

ʜʦʩʪʠʛʘʶʱʘʷ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʯʝʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʨʫʛʣʳʭ ʧʘʣʴʮʝʚ. ɿʝʨʥʦʚʦʡ 

ʤʘʪʝʨʠʘʣ ʧʦʩʣʝ ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʨʝʫʛʦʣʴʥʦʛʦ ʧʘʣʴʮʘ (ʨʠʩ. 2, ʛ) ʩʥʦʚʘ ʚʦʟʚʨʘʱʘʝʪʩʷ 

ʥʘ ʦʙʨʘʙʦʪʢʫ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʨʦʚ ʠ 

ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ, ʥʦ ʩʥʠʞʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʣʴʮʘ ʥʘ 

ʦʙʨʘʪʥʫʶ ʦʨʠʝʥʪʘʮʠʶ (ʚʝʨʰʠʥʦʡ ʚʥʠʟ) ʟʝʨʥʦʚʦʡ 

ʤʘʪʝʨʠʘʣ ʧʦʩʣʝ ʫʜʘʨʘ ʙʫʜʝʪ ʧʦʚʪʦʨʷʪʴ ʪʨʘʝʢʪʦʨʠʠ 

ʪʘʢʠʝ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʘʣʴʮʝʚ. 

ɺʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʨʘʩʩʪʘʥʦʚʢʘ ʪʨʝʫʛʦʣʴʥʳʭ 

ʧʘʣʴʮʝʚ ʩ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʛʨʘʥʝʡ, ʩ 

ʧʦʤʦʱʴʶ ʪʘʢʦʡ ʨʘʩʩʪʘʥʦʚʢʠ ʤʦʞʥʦ ʜʦʩʪʠʛʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʜʚʠʞʝʥʠʷ 

ʟʝʨʥʦʚʦʡ ʩʤʝʩʠ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʫʜʝʪ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʪʴ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʨʦʙʠʣʢʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ 

ʧʘʣʴʮʝʚ ʪʨʝʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʟʘʪʨʫʜʥʝʥʥʦʩʪʴ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʙʳʩʪʨʫʶ ʧʦʪʝʨʶ 

ʬʦʨʤʳ ʚʩʣʝʜʩʪʚʠʝ ʠʟʥʦʩʘ,ʦʜʥʘʢʦ, ʩ ʨʘʟʚʠʪʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʨʘʥʝʥ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʚ ʧʘʣʴʮʝʚʳʭ ʜʨʦʙʠʣʢʘʭ 

ʠʩʧʦʣʴʟʫʶʪ ʧʘʣʴʮʳ ʢʨʫʛʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʘʣʴʮʝʚ ʜʨʦʙʠʣʢʠ ʜʦʣʞʥʳ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ 

ʠʟʤʝʣʴʯʝʥʠʷ, ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʶ 

ʩʣʠʰʢʦʤ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 

ʧʘʜʝʥʠʷ ʟʝʨʥʦʚʢʠ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ ʜʨʦʙʠʣʢʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʟʝʨʥʦʚʢʠ ʦʪ ʪʦʯʢʠ ɸ(ʛʨʘʥʠʯʥʘʷ ʪʦʯʢʘ 

ʥʘ ʧʘʣʴʮʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʝʱʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʫʜʘʨ ʧʦ ʟʝʨʥʫ, ʜʦʩʪʘʪʦʯʥʳʡ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ 

ʟʝʨʥʦʚʢʠ) ʜʦ ʪʦʯʢʠ ɺ(ʪʦʯʢʠ ʢʦʥʮʘ ʪʨʘʝʢʪʦʨʠʠ 

ʧʘʜʝʥʠʷ ʟʝʨʥʦʚʢʠ), ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ 

ʟʝʨʥʘ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʫʩʣʦʚʠʝ: 

 

1 2
t t ,=

   (1) 

 

ʛʜʝ t1 ï ʚʨʝʤʷ ʧʝʨʝʤʝʱʝʥʠʷ ʟʝʨʥʦʚʢʠ ʥʘ 

ʚʳʩʦʪʫ ʘ; 

t2 ï ʚʨʝʤʷ ʧʦʚʦʨʦʪʘ ʧʘʣʴʮʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʩ. 

 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʘʜʝʥʠʷ ʟʝʨʥʦʚʢʠ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ ʜʨʦʙʠʣʢʠ 

 

ʇʨʝʥʝʙʨʝʛʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚʦʟʜʫʭʘ ʧʨʠ 

ʧʘʜʝʥʠʠ ʟʝʨʥʦʚʢʠ, ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʟʝʨʥʦʚʢʠ ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʚʳʨʘʞʝʥʠʷ: 

 

1

2a
t ,

g
=

    (2) 

 

ɺʨʝʤʷ ʚʨʘʱʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʩ, ʫʯʠʪʳʚʘʷ, 

ʯʪʦ ʜʠʩʢ ʩ ʧʘʣʴʮʘʤʠ ʚʨʘʱʘʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ u ʦʧʨʝʜʝʣʠʪʩʷ ʢʘʢ: 

 

2

c
t ,
u
=

   (3) 

 

ʅʘʠʭʫʜʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ 

ʟʝʨʥʦʚʢʠ ʩʦʟʜʘʶʪʩʷ ʧʨʠ ʝʝ ʧʘʜʝʥʠʠ ʙʣʠʞʝ ʚʩʝʛʦ ʢ 

ʮʝʥʪʨʫ ʜʠʩʢʘ (ʪʦʯʢʘ ɸ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩʫʥʢʦʤ 

4).  
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ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʚʨʝʤʝʥʠ t2 

 

ɽʩʣʠ ʧʨʠʥʷʪʴ ʧʣʦʪʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʧʘʣʴʮʝʚ 

ʥʘ ʜʠʩʢʝ (ʜʨʫʛ ʚʦʟʣʝ ʜʨʫʛʘ), ʪʦ ʝʩʪʴ ʜ n
2 R Z dpÖ = Ö

, ʛʜʝ Z ï ʯʠʩʣʦ ʧʘʣʴʮʝʚ, ʘ n
d

 ï ʜʠʘʤʝʪʨ ʧʘʣʴʮʘ, ʪʦ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

 

2
n n

30 c 60 c
t ,

Z d Z d n
n

2
p

p

Ö Ö
= =
Ö Ö Ö
Ö Ö

    (4) 

 

ʋʯʠʪʳʚʘʷ ʫʩʣʦʚʠʝ: 

 

n ʟ
c d ( R R )= - +

ʠ

ʜ

n

2 R
d ,

Z

pÖ
=

 

 

ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ 

ʧʘʣʴʮʝʚ: 

 

( ) ( )
ʜ

ʜ ʟ ʜ

60 R g
Z ,

R ʧ R sin 2 R R 30 R R g

p

p a

Ö Ö
=
Ö Ö Ö + + + +

(5) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʘʣʴʮʝʚ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʢʨʫʛʣʦʡ ʬʦʨʤʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, 

ʜʠʘʤʝʪʨ, ʜʣʠʥʫ, ʨʘʟʤʝʨʳ ʟʝʨʥʦʚʢʠ ʠ ʯʘʩʪʦʪʫ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʜʨʦʙʠʣʢʠ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ 

ʨʘʟʨʫʰʝʥʠʷ ʟʝʨʥʘ ʧʨʷʤʳʤ ʫʜʘʨʦʤ ʜʦʩʪʘʪʦʯʥʦ 20 

ʧʘʣʴʮʝʚ ʧʨʠ ʠʭ ʜʚʫʭʨʷʜʥʦʤ ʨʘʟʤʝʱʝʥʠʠ. 

ɺʳʩʦʢʦʛʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʫʜʘʨʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʤʝʶʪ 

ʧʘʣʴʮʳ ʩ ʪʨʝʫʛʦʣʴʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ. ʇʨʠ 

ʫʩʪʘʥʦʚʢʝ ʠʭ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ ʜʦʩʪʠʛʘʝʪʩʷ 

ʯʘʩʪʠʯʥʘʷ ʨʝʮʠʨʢʫʣʷʮʠʷ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʧʘʣʴʮʝʚʫʶ ʟʦʥʫ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʩʪʝʧʝʥʴ 

ʠʟʤʝʣʴʯʝʥʠʷ, ʘ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʘʣʴʮʝʚ 

ʚʝʨʰʠʥʦʡ ʚʥʠʟ ʢʦʣʠʯʝʩʪʚʦ ʫʜʘʨʦʚ ʫʤʝʥʴʰʘʝʪʩʷ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʨʦʙʠʣʢʠ. 

ʋʩʪʘʥʦʚʢʘ ʪʘʢʠʭ ʧʘʣʴʮʝʚ ʚʤʝʩʪʦ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ï ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ, ʧʦʟʚʦʣʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʧʘʣʴʮʝʚʳʭ ʜʨʦʙʠʣʦʢ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ 

ʚʨʘʱʝʥʠʷ.ʇʦʵʪʦʤʫ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ 

ʜʨʦʙʠʣʢʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʩʚʝʨʭʪʦʥʢʠʡ ʤʦʣʦʪʦʢ ʚ 

ʚʠʜʝ ʪʦʥʢʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʝʨʞʥʷ ʠʟ 

ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

ʧʘʣʴʮʝʚʦʡ ʜʨʦʙʠʣʢʠ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ 

ʚʨʘʱʝʥʠʷ ʧʘʣʴʮʝʚʦʛʦ ʨʦʪʦʨʘ (ʨʠʩ. 5). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʦʙʨʘʟʝʮ ʧʦʩʣʫʞʠʣ ʦʩʥʦʚʦʡ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʥʦʚʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʘ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʦʚʦʛʦ 

ʩʳʨʴʷ. 

ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʨʦʙʠʣʢʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʯʘʩʪʠʮ ʟʝʨʥʘ 

ʦʜʥʠʤ ʫʜʘʨʦʤ, ʫʚʝʣʠʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʠ ʵʥʝʨʛʠʶ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʟʝʨʥʦʚʦʢ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʩʦ 

ʩʪʝʨʞʥʷʤʠ (ʧʘʣʴʮʘʤʠ) ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ 

ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʤʝʣʴʯʠʪʝʣʷ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ 

8...11 %. 

ɺʳʚʦʜ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʟʝʨʥʦʚʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘʥʝʦʙʭʦʜʠʤʦʨʘʟʨʫʰʝʥʠʝ ʟʝʨʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʧʨʷʤʳʤ ʫʜʘʨʦʤ. ʊʘʢʞʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʩʚʷʟʳʚʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʴʮʝʚ, ʜʠʘʤʝʪʨ, ʜʣʠʥʫ, 

ʨʘʟʤʝʨʳ ʟʝʨʥʦʚʢʠ ʠ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 

ʜʨʦʙʠʣʢʠ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʟʝʨʥʘ 
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ʧʨʷʤʳʤ ʫʜʘʨʦʤ ʜʦʩʪʘʪʦʯʥʦ 20 ʧʘʣʴʮʝʚ ʧʨʠ ʠʭ 

ʜʚʫʭʨʷʜʥʦʤ ʨʘʟʤʝʱʝʥʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 5 ï ʆʙʱʠʡ ʚʠʜ ʧʘʣʴʮʝʚʦʛʦ ʠʟʤʝʣʴʯʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ: 

 1 ï ʢʦʨʧʫʩ; 2 ï ʚʘʣ; 3 ï ʧʘʣʴʮʳ; 4 ï ʜʝʢʘ; 5 ï ʜʠʩʢ 

ʩʦ ʩʢʘʪʥʳʤʠ ʫʛʣʘʤʠ 

 

*  ʇʫʙʣʠʢʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʡ 

ʪʝʤʳ: FRRS-2023-0019 çʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʝʥʪʨʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʄɻʋè. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʇʦʩʪʦʷʥʥʦʝ ʫʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʙʠʪʫʤʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʚʷʞʫʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʜʦʚʝʜʝʥʠʶ ʢʘʯʝʩʪʚʘ ʙʠʪʫʤʦʚ ʜʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʚʳʤ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʦʨʤʘʪʠʚʘʤ. 

 ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʪʫʤ, ʧʦʣʠʤʝʨʥʳʝ ʚʷʞʫʱʠʝ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʪʫʤ. 

 

ABSTRACT 

 

The constant tightening of requirements for the quality of road surfaces, which include bitumen materials, leads 

to the need to increase the strength and durability of the binding components. In this regard, there is a need to carry out 

work to bring the quality of bitumen to compliance with new, promising standards. 

Keywords: bitumen, polymer binders, modified bitumen. 

 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʙʠʪʫʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʜʦʨʦʛ ʚ ʈʦʩʩʠʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ ʚʩʝ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʭ ʚʷʞʫʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ "ɻʘʟʧʨʦʤ ʥʝʬʪʴ" ʤ  r

ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʥʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʈʦʩʩʠʠ.ɽʩʣʠ ʥʘ ʜʦʨʦʞʥʦʤ ʧʦʢʨʳʪʠʠ ʧʦʷʚʣʷʶʪʩʷ 

ʪʨʝʱʠʥʳ, ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʟʥʘʯʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʘʩʬʘʣʴʪʦʚʦʛʦ ʩʣʦʷ. 

ɼʣʷ ʦʙʳʯʥʦʛʦ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ 

ʪʨʝʱʠʥʳ ʪʨʝʙʫʶʪ ʨʘʜʠʢʘʣʴʥʳʭ ʤʝʨ ð ʩʥʷʪʠʷ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʠ ʫʢʣʘʜʢʠ ʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ. ʆʜʥʘʢʦ 

ʷʤʳ, ʪʨʝʱʠʥʳ ʠ ʜʨʫʛʠʝ ʜʝʬʝʢʪʳ ʥʘ ʜʦʨʦʛʘʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠʟʥʦʩʘ 

ʤʘʪʝʨʠʘʣʘ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʯʠʚʦʛʦ 

ʢʣʠʤʘʪʘ. ʊʘʢʠʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ 

ʫʩʪʨʘʥʝʥʳ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʥʝʙʦʣʴʰʠʭ 

ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. ʄʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʘʨʘʣʣʝʣʴ ʩ 

ʩʦʩʪʦʷʥʠʝʤ ʟʫʙʦʚ ð ʥʠ ʦʜʠʥ ʩʪʦʤʘʪʦʣʦʛ ʥʝ ʩʪʘʥʝʪ 

ʩʨʘʟʫ ʞʝ ʫʜʘʣʷʪʴ ʟʫʙ ʩ ʢʘʨʠʝʩʦʤ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʠʤʧʣʘʥʪʘʪ, ʝʩʣʠ ʤʦʞʥʦ ʧʨʦʩʪʦ ʟʘʧʣʦʤʙʠʨʦʚʘʪʴ 

ʧʦʣʦʩʪʴ.ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʯʘʱʝ ʧʨʠʙʝʛʘʶʪ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʙʠʪʫʤʦ-

ʧʨʦʜʫʢʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʚʷʞʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʜʦ ʯʝʪʳʨʝʭ ʣʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʧʦʜʭʦʜʘ ʢ ʜʦʨʦʞʥʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ: 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʦʩʪʦʷʥʥʳʝ ʨʝʤʦʥʪʥʳʝ 

ʨʘʙʦʪʳ ʠ ʦʩʦʙʝʥʥʦ ʧʝʨʝʢʣʘʜʢʘ ʜʦʨʦʛ ʦʙʭʦʜʷʪʩʷ 

ʜʦʨʦʞʝ, ʯʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʫʢʣʘʜʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ. ʆʜʠʥ ʠʟ 

ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ï ʧʦʣʠʤʝʨʥʦ-

ʙʠʪʫʤʥʳʝ ʚʷʞʫʱʠʝ (ʇɹɺ), ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ 

ʜʦʨʦʞʥʦʤʫ ʧʦʢʨʳʪʠʶ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʜʝʬʦʨʤʘʮʠʷʤ ʠ ʠʟʥʦʩʫ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʇʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʠʭ ʜʦʨʦʛ: ʚʥʝʜʨʝʥʠʝ ʇɺɹ ʇʨʠ 

ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʇɺɹ ʥʝ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʟʘʤʝʥʦʡ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʜʦʨʦʞʥʳʭ 

ʧʦʢʨʳʪʠʡ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʭ 

ʧʨʦʝʟʜʦʚ, ʜʦʨʦʛ ʚ ʤʠʢʨʦʨʘʡʦʥʘʭ ʠ ʩʝʣʴʩʢʠʭ 

ʤʝʩʪʥʦʩʪʷʭ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʪʫʤ ʥʝ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ. ʆʜʥʘʢʦ ʩʚʦʡʩʪʚʘ ʇɺɹ ʦʩʦʙʝʥʥʦ 

ʮʝʥʥʳ ʜʣʷ ʜʦʨʦʛ ʩ ʚʳʩʦʢʦʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ, ʪʘʢʠʭ 

ʢʘʢ ʪʨʘʩʩʘ ʄ-11 çʅʝʚʘè, ʊʚʝʨʩʢʘʷ ʫʣʠʮʘ ʠ ʎʂɸɼ ʚ 

ʄʦʩʢʚʝ ʠ ʇʦʜʤʦʩʢʦʚʴʝ, ʘ ʪʘʢʞʝ ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪ 

ʠ ɿʉɼ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. 

ʂʘʢ ʦʪʣʠʯʘʝʪʩʷ ʜʦʨʦʛʘ 1990-ʭ ʛʦʜʦʚ ʦʪ 

ʜʦʨʦʛʠ 2024 ʛʦʜʘ? ɺ ʈʦʩʩʠʠ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2,3% ʝʞʝʛʦʜʥʦ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʦʨʦʛʠ ʜʦʣʞʥʳ ʩʪʘʥʦʚʠʪʴʩʷ ʙʦʣʝʝ 

ʧʨʦʯʥʳʤʠ, ʯʪʦʙʳ ʚʳʜʝʨʞʠʚʘʪʴ ʨʘʩʪʫʱʫʶ ʥʘʛʨʫʟʢʫ. 

ɺ 2014 ʛʦʜʫ ʈʦʩʩʠʷ ʥʘʯʘʣʘ ʧʝʨʝʭʦʜ ʩ ʫʩʪʘʨʝʚʰʝʛʦ 

ɻʆʉʊ 22245 ʦʪ 1990 ʛʦʜʘ ʥʘ ʥʦʚʳʡ ɻʆʉʊ 33133. ɺ 

ʥʦʚʦʤ ʩʪʘʥʜʘʨʪʝ ʧʝʨʝʩʤʦʪʨʝʥʳ ʫʩʪʘʨʝʚʰʠʝ ʥʦʨʤʳ, 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʩʪʨʘʥ 

ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʢ ʥʝʬʪʷʥʳʤ ʜʦʨʦʞʥʳʤ 

ʙʠʪʫʤʘʤ ʠ ʧʦʚʳʰʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ 

ʧʨʦʜʫʢʪʘ.ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʳʤ ʧʦʜʭʦʜʦʤ, ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʙʠʪʫʤʥʳʤʠ ʚʷʞʫʱʠʤʠ ʥʝʦʙʭʦʜʠʤʦ 
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ʫʯʠʪʳʚʘʪʴ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʦʜʫʢʪʘ.  

ʅʘʧʨʠʤʝʨ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʠʪʫʤʳ ʩ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʦʪ ʤʠʥʫʩ 64 ÁC ʜʦ ʧʣʶʩ 

40 ÁC ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʦʣʝʝ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʚʦʜʠʪʩʷ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʝʟʞʘʶʱʠʭ ʤʘʰʠʥ ʠ ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʯʝʤʫ ʪʘʢ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ? ɽʱʝ ʥʘ ʵʪʘʧʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ ʚ ʪʝʭʥʠʯʝʩʢʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʚʢʣʶʯʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʪʫʤʘ. ɽʩʣʠ ʵʪʠ 

ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ, ʪʦ ʜʦʨʦʛʘ ʩʧʦʩʦʙʥʘ 

ʚʳʜʝʨʞʠʚʘʪʴ ʢʘʢ ʟʥʦʡ, ʪʘʢ ʠ ʩʠʣʴʥʳʝ ʤʦʨʦʟʳ ʩʝʟʦʥ 

ʟʘ ʩʝʟʦʥʦʤ. ʅʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʚʳʙʦʠʥ ʠ ʜʨʫʛʠʭ 

ʜʝʬʝʢʪʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʂʨʘʩʥʦʜʘʨʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʪʫʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʗʢʫʪʠʠ, 

ʪʦ ʧʨʠ ʥʘʛʨʝʚʝ ʜʦ 70-80 ÁC ʤʘʪʝʨʠʘʣ ʨʘʟʤʷʛʯʠʪʩʷ, 

ʧʦʢʨʳʪʠʝ ʩʪʘʥʝʪ ʧʣʘʩʪʠʯʥʝʡ, ʠ ʥʘ ʘʩʬʘʣʴʪʝ 

ʧʦʷʚʷʪʩʷ ʢʦʣʝʠ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ.ʇʨʘʚʠʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʭ 

ʚʷʞʫʱʠʭ ʥʘ ʜʦʨʦʛʘʭ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ 

ʩʨʦʢ ʩʣʫʞʙʳ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ. ʇʦʣʠʤʝʨʥʦ-

ʙʠʪʫʤʥʳʝ ʚʷʞʫʱʠʝ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ: ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʤʷʛʯʝ, ʯʪʦʙʳ ʥʝ ʣʦʧʥʫʪʴ 

ʧʨʠ ʤʦʨʦʟʘʭ, ʠ ʜʦʣʴʰʝ ʚʳʜʝʨʞʠʚʘʶʪ ʚʳʩʦʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʝ ʧʣʘʚʷʪʩʷ ʚ ʞʘʨʫ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ. ʈʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʪʘʢʠʝ ʢʘʢ ʧʣʘʩʪʠʢ ʠ ʙʠʪʫʤ, ʠʤʝʶʪ ʨʘʟʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʇʦʣʠʤʝʨʥʳʡ ʙʠʪʫʤ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚ ʠ ʩʧʦʩʦʙʝʥ 

ʜʦʣʴʰʝ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʩʚʦʡʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. ɽʩʣʠ ʜʦʨʦʛʘ 

ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʪʘʢʦʡ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʠ, 

ʢʘʢʘʷ ʥʘ ʥʝʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʦ 

ʦʥʘ ʙʫʜʝʪ ʙʳʩʪʨʝʝ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ. ɼʣʷ ʪʨʘʩʩ ʩ 

ʙʦʣʴʰʠʤ ʧʦʪʦʢʦʤ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʪʫʤ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʦʶ ʬʦʨʤʫ ʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ 

ʤʠʢʨʦ ʜʝʬʦʨʤʘʮʠʷʤ. ʆʙʳʯʥʳʡ ʙʠʪʫʤ, ʥʘʧʨʦʪʠʚ, 

ʥʘʢʘʧʣʠʚʘʝʪ ʜʝʬʦʨʤʘʮʠʠ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʨʘʟʨʫʰʘʝʪʩʷ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʪʫʤ ʩʦʩʪʦʠʪ ʠʟ 

ʛʫʜʨʦʥʘ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʧʦʩʣʝ ʧʝʨʝʨʘʙʦʪʢʠ 

ʥʝʬʪʠ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʪʫʤʘ ʚ ʈʦʩʩʠʠ 

ʩʚʷʟʘʥʘ ʩ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʴʶ. 

ʉʥʘʯʘʣʘ ʠʟ ʥʝʬʪʠ ʠʟʚʣʝʢʘʶʪʩʷ ʣʝʛʢʠʝ ʠ ʩʚʝʪʣʳʝ 

ʬʨʘʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʙʝʥʟʠʥ, 

ʘʚʠʘ ʢʝʨʦʩʠʥ ʠ ʜʨʫʛʠʝ ʮʝʥʥʳʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ. ɺ 

ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ʦʩʪʘʝʪʩʷ ʛʫʜʨʦʥ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʧʨʦʰʣʦʤ, ʚ ʉʉʉʈ, ʛʫʜʨʦʥ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʦʢʨʳʪʠʷ ʢʨʳʰ, ʘ ʪʘʢʞʝ ʜʝʪʠ 

ʞʝʚʘʣʠ ʝʛʦ ʚʤʝʩʪʦ ʞʚʘʯʢʠ. ʉʝʛʦʜʥʷ ʙʠʪʫʤ 

ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʦʢʠʩʣʝʥʠʷ ʛʫʜʨʦʥʘ, ʪʦ ʝʩʪʴ ʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʦʟʜʫʭʦʤ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʚ ʈʦʩʩʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʩʢʦʨʦʩʪʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʧʦʚʳʰʝʥʥʦʤʫ ʩʧʨʦʩʫ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʙʠʪʫʤʥʳʝ ʚʷʞʫʱʠʝ. ɺ 2021 ʛʦʜʫ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʙʦʣʝʝ 1 ʤʣʥ. ʪ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʪʫʤ ʩʦʜʝʨʞʠʪ ʧʦʣʠʤʝʨʳ, 

ʢʦʪʦʨʳʝ ʧʨʠʜʘʶʪ ʝʤʫ ʩʚʦʡʩʪʚʘ, ʩʭʦʞʠʝ ʩ ʨʝʟʠʥʦʡ, 

ʪʘʢʠʝ ʢʘʢ ʧʦʚʳʰʝʥʥʘʷ ʪʝʧʣʦʩʪʦʡʢʦʩʪʴ, ʩʜʚʠʛ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʘʟʦʚʳʤ ʙʠʪʫʤʦʤ, ʜʦʨʦʞʥʦʝ ʧʦʢʨʳʪʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʠʪʫʤʘ ʠʤʝʝʪ 

ʚ 2-2,5 ʨʘʟʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʧʨʠ 

ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɻʜʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʛʜʝ ʦʥʠ 

ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ? 

ʋ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʙʠʪʫʤʘ ʝʩʪʴ ʙʦʣʴʰʦʡ 

ʚʳʙʦʨ ʩʤʝʩʝʡ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ. ɺ ʢʦʤʧʘʥʠʠ "ɻʘʟʧʨʦʤ ʥʝʬʪʴ" ʫʞʝ 

ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʨʘʙʦʪʘʶʪ ʥʘʜ ʫʣʫʯʰʝʥʠʝʤ 

ʩʦʩʪʘʚʦʚ ʵʪʠʭ ʩʤʝʩʝʡ. ɺ ʩʚʦʝʤ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ ʚ ʈʷʟʘʥʠ ʵʢʩʧʝʨʪʳ 

ʢʦʤʧʘʥʠʠ ʧʨʦʚʝʣʠ ʙʦʣʝʝ 300 ʪʳʩ. ʠʩʧʳʪʘʥʠʡ 

ʚʷʞʫʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ, ʩʳʨʴʷ ʠ 

ʨʘʟʨʘʙʦʪʘʣʠ ʩʦʪʥʠ ʨʝʮʝʧʪʫʨ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦʜ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʩʝʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ.ʂʘʞʜʳʡ 

ʪʨʝʪʠʡ ʢʠʣʦʤʝʪʨ ʜʦʨʦʛ ʚ ʈʦʩʩʠʠ ʙʳʣ ʧʦʩʪʨʦʝʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʪʫʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʢʦʤʧʘʥʠʠ 

"ɻʘʟʧʨʦʤ ʥʝʬʪʴ". ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʜʦʨʦʛ 

ʚʢʣʶʯʘʶʪ ʎʝʥʪʨʘʣʴʥʫʶ ʢʦʣʴʮʝʚʫʶ 

ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʜʦʨʦʛʫ ʚ ʇʦʜʤʦʩʢʦʚʴʝ, ɿʘʧʘʜʥʳʡ 

ʩʢʦʨʦʩʪʥʦʡ ʜʠʘʤʝʪʨ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʪʨʘʩʩʫ 

"ʐʝʣʢʦʚʳʡ ʧʫʪʴ" ʠ ʩʢʦʨʦʩʪʥʫʶ ʘʚʪʦʤʘʛʠʩʪʨʘʣʴ 

"ʅʝʚʘ" ʄ-11.ʂʦʤʧʘʥʠʷ "ɻʘʟʧʨʦʤ ʥʝʬʪʴ" ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʪʫʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʥʠ ʪʘʢʞʝ 

ʟʘʧʘʪʝʥʪʦʚʘʣʠ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝhʝʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ɺ 2021 ʛʦʜʫ ʙʳʣʦ ʩʦʟʜʘʥʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ "ɻʘʟʧʨʦʤʥʝʬʪʴ - 

ɼʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ", ʢʦʪʦʨʦʝ ʫʞʝ ʧʦʩʪʨʦʠʣʦ 

ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʚ ʍʄɸʆ-ʖʛʨʝ, ʇʝʨʤʩʢʦʤ ʢʨʘʝ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʣʦ 

ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʜʦʨʦʛʠ "ɿʦʣʦʪʦʝ 

ʢʦʣʴʮʦ" ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʪʨʘʩʩ ʚ ʂʘʣʫʞʩʢʦʡ 

ʦʙʣʘʩʪʠ.ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʭ 

ʚʷʞʫʱʠʭ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʜʦʨʦʛ ʧʫʪʝʤ 

ʘʜʘʧʪʘʮʠʠ ʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ. ɼʦʨʦʛʠ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʝʤʦʥʪʠʨʦʚʘʥʳ ʥʝ ʨʘʟ ʚ ʜʚʘ ʛʦʜʘ, ʘ 

ʨʘʟ ʚ ʪʨʠ-ʯʝʪʳʨʝ ʛʦʜʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ 

ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʜʦ 30% .ɺ ʄʦʩʢʚʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʯʝʪʳʨʝʭ ʣʝʪ ʜʦʨʦʞʥʦʝ ʧʦʢʨʳʪʠʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʭ ʚʷʞʫʱʠʭ 

ʧʨʦʜʣʝʚʘʣʦʩʴ ʙʝʟ ʨʝʤʦʥʪʘ ʠ ʟʘʤʝʥʳ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʣʦʪʥʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʥʦʨʤʘʪʠʚʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʨʝʭʣʝʪʥʠʡ ʩʨʦʢ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʪʨʘʬʠʢ ʥʘ 
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ʊʚʝʨʩʢʦʡ ʫʣʠʮʝ ʧʨʝʚʳʰʘʝʪ ʩʦʪʥʠ ʪʳʩʷʯ 

ʘʚʪʦʤʦʙʠʣʝʡ. 

ʄʦʞʥʦ ʣʠ ʧʨʠʚʝʩʪʠ ʚʩʝ ʜʦʨʦʛʠ ʚ ʈʦʩʩʠʠ ʢ 

ʝʜʠʥʦʤʫ ʩʪʘʥʜʘʨʪʫ? ɼʘ, ʠ ʫʞʝ ʙʳʣʠ ʩʜʝʣʘʥʳ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʰʘʛʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ 2019 

ʛʦʜʫ ʙʳʣ ʟʘʧʫʱʝʥ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ 

"ɹʝʟʦʧʘʩʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʦʨʦʛʠ", ʮʝʣʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʛ 

ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʨʤʘʤ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʠʣʦʩʴ, 

ʜʦʨʦʞʥʠʢʠ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠʤʝʨʥʦ-

ʙʠʪʫʤʥʳʝ ʚʷʞʫʱʠʝ, ʠ ʫʣʫʯʰʠʣʠ ʧʦʜʭʦʜ ʢ 

ʪʝʭʥʦʣʦʛʠʷʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.ɺʘʞʥʦ, ʯʪʦʙʳ ʚʩʝ 

ʫʯʘʩʪʥʠʢʠ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ 

ʧʨʦʷʚʣʷʣʠ ʠʥʠʮʠʘʪʠʚʫ - ʦʙʫʯʘʣʠ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʙʲʷʩʥʷʣʠ ʥʦʚʳʝ ʥʦʨʤʘʪʠʚʳ. 

"ɻʘʟʧʨʦʤ ʥʝʬʪʴ" ʫʞʝ ʙʦʣʝʝ 11 ʣʝʪ ʧʨʦʚʦʜʠʪ 

ʤʝʞʦʪʨʘʩʣʝʚʳʝ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʚʩʪʨʝʯʠ, ʛʜʝ 

ʦʙʩʫʞʜʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. 

ʂʦʤʧʘʥʠʷ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʚʫʟʘʤʠ, ʧʨʠʛʣʘʰʘʷ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʩʪʘʞʠʨʦʚʢʫ, ʘ ʟʘʪʝʤ ʥʘ ʨʘʙʦʪʫ ʚ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʢʠ. ʄʦʞʥʦ ʣʠ ʧʨʠʤʝʥʷʪʴ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʪʫʤ ʪʦʣʴʢʦ ʥʘ ʜʦʨʦʛʘʭ? 

"ɻʘʟʧʨʦʤ ʥʝʬʪʴ" ʢʘʞʜʳʡ ʛʦʜ ʧʦʩʪʘʚʣʷʝʪ 

ʨʦʩʩʠʡʩʢʠʤ ʜʦʨʦʞʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʙʦʣʝʝ 3 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʙʠʪʫʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʦʣʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʙʠʪʫʤʥʳʭ ʚʷʞʫʱʠʭ, 

ʪʘʢʠʭ ʢʘʢ ʇɹɺ ʠ ʙʠʪʫʤ ʧʨʦʠʟʚʦʜʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ 

ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʀ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʨʘʩʰʠʨʷʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ. ʉʝʛʦʜʥʷ ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʦ ʠ ʘʵʨʦʜʨʦʤʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʛʦʥʦʯʥʳʝ ʪʨʘʩʩʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʪʦʥʥʝʣʝʡ, ʤʦʩʪʦʚ, ʚʝʣʦʜʦʨʦʞʝʢ ʠ ʜʘʞʝ ʤʝʪʨʦ. 
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 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʢʦʣʣʦʠʜʥʦ-ʜʠʩʧʝʨʩʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ 

ʤʠʥʝʨʘʣʦʚ ʥʘ ʧʨʦʮʝʩʩ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʫʥʪʘʭ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʨʫʥʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʠʣʠʢʘʪʠʟʘʮʠʠ. ʄʝʭʘʥʠʟʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʤʠʥʝʨʘʣʴʥʦʩʪʴ, ʢʦʣʣʦʠʜʥʦ-ʜʠʩʧʝʨʩʥʳʝ ʤʠʥʝʨʘʣʳ, ʧʨʦʮʝʩʩ ʩʠʣʠʢʘʪʠʟʘʮʠʠ, 
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ABSTRACT 

 

The article discusses the main approaches to studying the influence of colloidal-dispersed and clay minerals on 

the process of silication of loess rocks on natural soils. Filtration activity of soils characterizing their activity in the 

process of silicatizationis substantiated. The mechanism of the occurrence of neoplasms with a sufficiently high 

moisture content of the soils. 

Key words: polyminerality, colloidal-dispersed minerals, silicatization process, chemical process, structural 

models, filtration coefficient, hardening coefficient, structural and mechanical properties of rocks. 

 

ɺ ʩʚʷʟʠ ʩ ʧʦʣʠʤʠʥʝʨʘʣʴʥʦʩʪʴʶ ʣʝʩʩʦʚʳʭ 

ʧʦʨʦʜ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʢʦʣʣʦʠʜʥʦ-ʜʠʩʧʝʨʩʥʳʭ ʠ 

ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʥʘ ʧʨʦʮʝʩʩ 

ʩʠʣʠʢʘʪʠʟʘʮʠʠʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʛʨʫʥʪʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʦʣʴ ʦʪʜʝʣʴʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʠ ʪʠʧʦʚ ʩʪʨʫʢʪʫʨ ʧʨʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʟʘʢʨʝʧʣʷʶʱʠʤ ʨʘʩʪʚʦʨʦʤ. 

ɼʣʷʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷʠ 

ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʧʨʠʤʝʥʷʣʠ 

ʤʝʪʦʜʠʢʫ ʤʦʜʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʣʝʩʩʦʚʳʭʧʦʨʦʜ ʩ 

ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʘʯʘʩʪʫʶ ʧʨʦʮʝʩʩ 

ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʢʘʢʯʠʩʪʦ 

ʭʠʤʠʯʝʩʢʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʤʝʞʜʫ ʩʠʣʠʢʘʪʦʤ 

ʥʘʪʨʠʷ, ʧʦʛʣʦʱʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʠ 

ʥʝʛʣʠʥʠʩʪʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʪʘʢʠʤʠ, ʢʘʢ ʛʠʧʩ, 

ʢʘʣʴʮʠʪ, ʢʚʘʨʮ ʠ ʧʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʠʙʦʣʝʝ 

ʘʢʪʠʚʥʘʷ ʯʘʩʪʴ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʛʣʠʥʠʩʪʳʝ 

ʤʠʥʝʨʘʣʳʧʦʣʫʯʘʝʪʩʷ, ʢʘʢ ʙ  rʚʳʢʣʶʯʝʥʥʦʡʠʟ ʧʦʣʷ 

ʟʨʝʥʠʷ, ʫʯʘʩʪʚʫʷ ʣʠʰʴ ʚ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʦʨʤʝ ʚ 

ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʯʝʨʝʟ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ. 

ʄʝʞʜʫ ʪʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʦʛʣʦʪʠʪʝʣʴʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʦʚ ʚʭʦʜʷʪ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ 

ʧʦʛʣʦʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʤʦʛʫʪʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʫʯʪʝʥʳ ʪʦʣʴʢʦ ʝʤʢʦʩʪʴʶ ʦʙʤʝʥʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʟʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ, ʦʪʚʝʯʘʶʱʠʝ ʧʦ ʩʚʦʝʤʫ 

ʩʦʩʪʘʚʫ ʣʝʩʩʦʚʳʤʧʦʨʦʜʘʤ. ʂʦʤʧʦʥʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨ 

ʷʚʣʷʣʠʩʴ ʢʘʦʣʠʥʠʪ ʇʨʦʩʷʥʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, 

ʣʘʪʥʝʥʩʢʠʝ ʛʣʠʥʳ, ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʡ ʤʝʣ 

ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʘʣʝʚʨʠʪ, 

ʧʦʣʫʯʝʥʥʳʡ ʨʘʟʤʦʣʦʤ ʃʶʙʝʨʝʮʢʦʛʦ ʢʚʘʨʮʝʚʦʛʦ 

ʧʝʩʢʘ. ʆʙʨʘʟʮʳ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭʩʤʝʩʝʡ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʠʤʝʣʠ ʦʙʲʝʤ 12,5 ʩʤ3 ʧʨʠ ʟʘʜʘʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ 

ʚʣʘʞʥʦʩʪʠ. ɺ ʢʘʞʜʫʶ ʩʝʨʠʶ ʚʭʦʜʠʣʦ ʧʦ 8 

ʦʙʨʘʟʮʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʏʘʩʪʴ ʦʙʨʘʟʮʦʚ, ʟʘʢʣʶʯʝʥʥʳʭ ʚ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʮʠʣʠʥʜʨʳ ʚʳʩʦʪʦʡ ʠ ʜʠʘʤʝʪʨʦʤ 

2,5ʩʤ, ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳʩʠʣʠʢʘʪʠʟʘʮʠʠ ʧʨʠ 

ʥʘʧʦʨʝ, ʨʘʚʥʦʤ 1,0 ʤ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʢʠʥʝʪʠʢʦʡ 

ʧʨʦʮʝʩʩʘʩʠʣʠʢʘʪʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ  

ʤʦʜʝʣʝʡʦʩʫʱʝʩʪʚʣʷʣʦʩʴ  ʜʚʫʤʷʤʝʪʦʜʘʤ 

ʘʨʝʦʤʝʪʨʠʯʝʩʢʠʤ  - ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʬʠʣʴʪʨʘʪʘ ʠ ʭʠʤʠʯʝʩʢʠʤ-ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ Nai2O ʚ ʬʠʣʴʪʨʘʪʝ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʧʳʪʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʪʘʢʞʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ.ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʦʙʨʘʟʮʳ ʠʟʚʣʝʢʘʣʠʩʴ 

ʠʟʮʠʣʠʥʜʨʦʚ, ʚʳʩʫʰʠʚʘʣʠʩʴ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʠʩʧʳʪʳʚʘʣʠʩʴ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ 

ʨʘʟʤʦʢʘʥʠʝ.  ʆʜʥʦʚʨʝʤʝʥʥʦ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʦʙʨʘʟʮʘʤʠ ʠʩʧʳʪʳʚʘʣʠʩʴ ʠ ʙʝʩʩʪʨʫʢʪʫʨʥʳʝ 
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ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʪʚʦʨʝʥʠʝʤ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʝʡ ʩʠʣʠʢʘʪʦʤ ʥʘʪʨʠʷ. ʅʝʢʦʪʦʨʳʝ 

ʩʝʨʠ ʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʠʩʪʳʤʠ ʦʙʨʘʟʮʘʤʠ 

ʢʘʦʣʠʥʠʪʘ, ʢʚʘʨʮʝʚʦʛʦ ʘʣʝʚʨʠʪʘ ʠ ʤʝʣʘ.  

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠʩʤʝʩʝʡ ʧʨʦʪʠʚ 

ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʘ ʩʯʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʘʛʨʝʛʘʪʦʚ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʮʝʤʝʥʪʘ ʠ ʛʫʤʘʪʦʚ. ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʨʦʮʝʩʩʘ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʫʥʪʘ. 

ʇʨʦʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚ ʜʦ 

ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 3,5 ʢʛ/ʩʤ2 ʠ 

ʠʟʤʝʥʷʣʘʩʴ ʧʦʯʪʠ ʩʪʨʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʦʣʠʥʠʪʘ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʠ 

ʦʙʨʘʟʮʳ ʘʛʨʝʛʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʦʣʠʥʠʪʘ, ʧʨʦʯʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʠʮʠʪʘ ʚʣʘʞʥʦʩʪʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. 

ɺ ʙʝʩʩʪʨʫʢʪʫʨʥʳʭ ʦʙʨʘʟʮʘʭ ʧʨʠ ʨʘʚʥʦʤ 

ʩʦʜʝʨʞʘʥʠʠ ʢʘʦʣʠʥʠʪʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ 

ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʥʘʨʘʩʪʘʥʠʷ ʧʨʦʯʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ 

ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʜʠʢʪʫʶʱʝʡ ʩʚʦʡʩʪʚʘ 

ʩʠʩʪʝʤʝ, ʷʚʣʷʣʩʷ CaCO3.ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʘʩʩʠʚʥʫʶ ʨʦʣʴ ʢʘʣʴʮʠʪʘ ʚ ʩʦʟʜʘʥʠʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʷʟʝʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʦʣʠʥʠʪʘ, 

ʘʢʪʠʚʥʦʩʪʴ ʢʨʠʩʪʘʣʣʦʚ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ 

ʩʪʦʣʴʢʦ ʙʘʟʘʣʴʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʩʢʦʣʴʢʦ 

ʩʢʦʣʘʤʠ ʠ ʨʝʙʨʘʤʠ. 

ʇʦʩʣʝ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʙʨʘʟʮʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʥʘʨʘʩʪʘʥʠʝ ʧʨʦʯʥʦʩʪʠ ʜʦ 4 - 

8 ʢʛ/ʩʤ2 

ʦʪ ʟʝʨʥʠʩʪʦ-ʧʣʝʥʦʯʥʳʭ ʢ ʘʛʨʝʛʘʪʠʚʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ. Koʵʬʬʠʮʠeʥʪ ʫʧʨʦʯʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʩʦʩʪʘʚʣʷʣ  ʧʨʠ ʵʪʦʤ 1,8   2,7,  ʩ max ʚ ʦʙʨʘʟʮʘʭ 

ʘʛʨʝʛʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ.ʀʥʫʶ ʢʘʨʪʠʥʫ ʥʘʙʣʶʜʘʣʠ 

ʚ ʙʝʩʩʪʨʫʢʪʫʨʥʳʭ ʦʙʨʘʟʮʘʭ, ʚ ʢʦʪʦʨʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʧʨʦʯʥʝʥʠʷ ʜʦʩʪʠʛʘʣ 9,5, ʘ ʧʨʦʯʥʦʩʪʴ 

ʙʝʩʩʪʨʫʢʪʫʨʥʳʭ ʩʠʣʠʢʘʪʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 20 -35 ʢʛ/ ʩʤ2. 

ʈʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʙʝʩʩʪʨʫʢʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚ ʷʚʣʷʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ   ʪʦʯʝʢ ʢʦʥʪʘʢʪʦʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʨʦʩʣʘ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʚʦʩʧʨʠʥʠʤʘʶʱʘʷ ʟʘʢʨʝʧʣʷʶʱʠʡ ʨʘʩʪʚʦʨ. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʩʤʝʩʠ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʘʢʞʝ ʯʠʩʪʳʝ 

ʦʙʨʘʟʮʳ ʢʘʦʣʠʥʠʪʘ, ʤʝʣʘ ʠ ʘʣʝʚʨʠʪʘ. ʇʨʠ ʵʪʦʤ 

ʥʘʠʤʝʥʝʝ ʧʨʦʯʥʳʤ ʦʢʘʟʘʣʩʷ ʘʣʝʚʨʠʪ ʚʚʠʜʫ ʝʛʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʦʙʳʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʤʘʣʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʦʙʤʝʥʫ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʯʥʦʩʪʴ ʟʘʢʨʝʧʣʝʥʥʦʛʦ 

ʢʘʣʴʮʠʪʘ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝʧʨʦʯʥʦʩʪʠ ʢʘʦʣʠʥʠʪʘ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʘʥʝʝ ʚʳʩʢʘʟʘʥʥʦʝ ʤʥʝʥʠʝ ʦʙ 

ʫʯʘʩʪʠʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʚ ʢʘʦʣʠʥʠʪʝ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʩʢʦʣʦʚ ʠ ʨʝ6ep, ʘ ʥʝ ʙʘʟʘʣʴʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʌʠʣʴʪʨʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʙʦʣʝʝ 

ʟʝʨʥʠʩʪʦʡ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ. 

ʎʠʢʣ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʥʳʭ ʤʦʜʝʣʝʡ 

ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʫʯʘʩʪʠʝ 

ʦʪʜʝʣʴʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʠʭ ʩʤʝʩʷʭ ʚ ʧʨʦʮʝʩʩʝ   

ʩʠʣʠʢʘʪʠʟʘʮʠʠ. 

1. ʂʘʦʣʠʥʠʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʩʦʩʪʘʚʦʤ ʦʢʠʩʣʦʚ, SiO2 -65%; Al2O3-24,4%; 

CaO+MgO - 07 %    

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʤʝʥʥʳʝ ʨʝʘʢʮʠʠ 

ʧʨʦʪʝʢʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʩʢʦʣʘʤ ʠ ʨʝʙʨʘʤ, 

ʢʘʦʣʠʥʠʪ ʦʙʣʘʜʘʝʪ ʤʘʣʦʡ ʝʤʢʦʩʪʴʶ ʦʙʤʝʥʘ ʚ 

ʚʦʜʥʳʭ ʚʳʪʷʞʢʘʭ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʘʦʣʠʥʠʪʘ ʚʝʜʝʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʧʨʦʯʥʦʩʪʠ ʧʦ 

ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ, ʧʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʧʨʦʯʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʮʝʣʳʡ 

ʧʦʨʷʜʦʢ. 

ʋʯʘʩʪʠʝ ʢʘʦʣʠʥʠʪʘ ʚ ʧʨʦʮʝʩʩʝ 

ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʩʚʦʜʠʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʢ ʦʙʤʝʥʥʳʤ 

ʨʝʘʢʮʠʷʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʢʦʣʴʢʦ ʢ ʷʚʣʝʥʠʷʤ ʬʠʟʠʯʝʩʢʦʡ ʘʜʩʦʨʙʮʠʠ, 

ʧʨʦʠʩʭʦʜʷʱʝʡ ʤʝʞʜʫ ʩʠʣʠʢʘʪʦʤ ʥʘʪʨʠʷ ʠ 

ʙʘʟʘʣʴʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʢʘʦʣʠʥʠʪʘ, ʘʢʪʠʚʥʦʩʪʴ 

ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ ʝʛʦ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ. 

2. ʂʘʣʴʮʠʪ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʡ, ʩ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ S= 6*103ʚʚʦʜʷʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʳʝ 

ʩʤʝʩʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 5 ʜʦ 20%. ʧʨʠ ʧʦʩʪʦʷʥʩʪʚʝ 

ʩʦʜʝʨʞʘʥʠʷ ʢʘʦʣʠʥʠʪʘ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʝʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʧʨʦʮʝʩʩ ʩʠʣʠʢʘʪʠʟʘʮʠʠ. ʆ ʨʦʣʠ ʢʘʨʙʦʥʘʪʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʧʦʨʦʜʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʥʦʨʝʯʠʚʳʝ ʤʥʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʚ 

ʩʤʝʩʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ 

ʙʝʩʩʪʨʫʢʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ 

ʢʘʣʴʮʠʪʘ ʦʪ 5 ʜʦ 15% ʧʨʦʯʥʦʩʪʴ ʨʘʩʪʝʪ ʧʦ 

ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ, ʘ ʧʨʠ ʙʦʣʴʰʝʤ ʩʦʜʝʨʞʘʥʠʠ 

ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʝʝ ʧʘʜʝʥʠʝ. 

ɺʣʠʷʥʠʝ ʉʘʉʆ3 ʥʘ ʧʨʦʯʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʚ ʱʝʣʦʯʥʦʤ ʨʘʩʪʚʦʨʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʠʩʧʝʨʩʥʦʛʦ ʢʘʣʴʮʠʪʘ ʦʙʨʘʟʫʝʪʩʷ ʤʠʢʨʦʧʣʝʥʢʘ 

ʛʠʜʨʘʪʘ ʦʢʠʩʠ ʢʘʣʴʮʠʷ ʉʘ(ʆʅ), ʦʙʣʘʜʘʶʱʘʷ 

ʚʷʞʫʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʤʧʦʥʝʥʪʘʤ ʩʤʝʩʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʣʠʥʠʩʪʦʤʫ ʤʠʥʝʨʘʣʫ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʛʦ 

ʦʙʨʘʟʫʝʪʩʷ ʛʠʜʨʦʩʠʣʠʢʘʪ ʢʘʣʴʮʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʠʦʥʥʳʡ ʦʙʤʝʥ ʠʛʨʘʝʪ 

ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʠʟʤʝʥʝʥʠʠʩʪʨʫʢʪʫʨʥʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ 

ʙʘʟʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʘʦʣʠʥʠʪʘ ʛʠʜʨʦʩʠʣʠʢʘʪʘ 

ʢʘʣʴʮʠʷ. ʕʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʛʨʫʥʪʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʚ ʩʤʝʩʷʭ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʨʠ 

ʚʣʘʞʥʦʩʪʠʄʄɺ, ʩʫʱʝʩʪʚʫʝʪ ʜʝʬʠʮʠʪ ʚʣʘʞʥʦʩʪʠ ʠ 

ʪʝʤ ʙʦʣʴʰʠʡ, ʯʝʤ ʚʳʰʝ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʛʠʜʨʘʪʥʦʡ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʘʉʆ; ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ. 

3. ʂʚʘʨʮ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʤʝʩʷʭ ʨʘʟʤʦʣʦʪʳʤ 

ʃʶʙʝʨʝʮʢʠʤ ʢʚʘʨʮʝʚʳʤ ʧʝʩʢʦʤ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ  

ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ (ʜʦ 80%) 

ʤʝʣʢʦʘʣʝʚʨʠʪʦʚʦʡ ʬʨʘʢʮʠʠ ʩ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʉ=3*103 ʤ2/ʢʛ. ʇʦʤʦʣ ʢʚʘʨʮʘ 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

77  

 

ʘʢʪʠʚʠʟʠʨʫʝʪ ʵʥʝʨʛʠʶ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ,ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʫʯʘʩʪʠʶ 

ʘʣʝʚʨʠʪʘ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

ʯʘʩʪʠʯʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʠ ʛʠʜʨʘʪʘʮʠʠ ʢʨʝʤʥʝʟʝʤʘ ʩ 

ʘʜʩʦʨʙʮʠʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʦʡ ʬʘʟʳ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷʉʘ(ʆʅ)2.ʇʦʩʢʦʣʴʢʫʤʠʢʨʦʧʣʝʥʢʘʉ

ʘ(ʆʅ)2 ʚʩʪʫʧʘʶʪ ʚ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʙʘʟʘʣʴʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʢʘʦʣʠʥʠʪʘ, 

ʦʙʣʘʜʘʶʱʝʛʦ ʙʦʣʴʰʝʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʯʝʤ ʢʚʘʨʮʝʚʳʡ ʘʣʝʚʨʠʪ, ʧʦʩʪʦʣʴʢʫ ʝʛʦ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʜʚʫʭ 

ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʫʢʪʫʨʳ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ ʚ ʩʣʦʞʥʦʤ ʧʨʦʮʝʩʩʝ 

ʩʠʣʠʢʘʪʠʟʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʪʦ, ʢʘʢʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʤʝʩʝʡ ʠ ʠʭ 

ʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

ɼʦ ʩʠʭ ʧʦʨ ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʘ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ 

ʷʚʣʷʣʘʩʴ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʧʦʨʦʜʳ, ʦʪ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʭʠʤʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʤʝʞʜʫ 

ʩʠʣʠʢʘʪʦʤ ʥʘʪʨʠʷ ʠ ʦʙʤʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʦʨʦʜ. 

ʄʝʞʜʫ ʪʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʭʠʤʠʯʝʩʢʦʝ ʧʦʛʣʦʱʝʥʠʝ, ʥʦ ʠ ʬʠʟʠʯʝʩʢʦʝ 

(ʘʜʩʦʨʙʮʠʷ), ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʠ ʤʝʭʘʥʠʯʝʩʢʦʝ. 

ʕʪʠ ʚʠʜʳ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʩʠʣʠʢʘʪʠʟʘʮʠʠ 

ʥʝʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʠʣʠʢʘʪʠʟʘʮʠʠ ʩʫʜʷʪ ʣʠʰʴ ʧʦ ʦʜʥʦʡ 

ʬʦʨʤʝ ʭʠʤʠʯʝʩʢʦʤʫ ʧʦʛʣʦʱʝʥʠʶ. ʄʝʭʘʥʠʯʝʩʢʦʝ 

ʧʦʛʣʦʱʝʥʠʝʤʦʞʥʦʥʘʙʣʶʜʘʪʴ, ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʤʦʜʝʣʝʡ, ʜʦ ʠ ʧʦʩʣʝ ʩʠʣʠʢʘʪʠʟʘʮʠʠ. 

ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʨʠʩʪʦʩʪʠ ʚ ʘʛʨʝʛʘʪʠʚʥʦ-

ʟʝʨʥʠʩʪʳʭ ʩʪʨʫʢʪʫʨʘʭ ʢʦʵʬʬʠʮʠʝʥʪ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʘʜʘʝʪ ʜʦ 1,8ð2,5 

ʧʨʠʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʨʘʩʪʘʥʠʠ ʧʨʦʯʥʦʩʪʠ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʩʪʚʦʨʘ ʩʠʣʠʢʘʪʘ ʥʘʪʨʠʷ 

ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʤʘʢʨʦʧʦʨʘʭ ʣʝʩʩʦʚʳʭ ʧʦʨʦʜ, ʥʝ 

ʦʢʘʟʳʚʘʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʧʨʦʯʥʦʩʪʴ. 

ʅʘ ʩʦʟʜʘʥʠʝ ʮʝʤʝʥʪʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʠʜʝʪ 

ʣʠʰʴʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʩʪʚʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡʘʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʚʩʝʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʢʦʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʫʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʨʦʜʳ, 

ʦʪʨʘʞʘʶʱʝʡ ʚʩʝ ʘʩʧʝʢʪʳ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʯʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʧʨʦʮʝʩʩʝ 

ʩʠʣʠʢʘʪʠʟʘʮʠʠ, ʦʪ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʩʤʝʩʝʡ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʋʩʣʦʚʠʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʦʡ ʩʨʝʜʦʡ. ʄʥʦʞʝʩʪʚʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ ʩʘʤʦʯʫʚʩʪʚʠʝ ʯʝʣʦʚʝʢʘ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʦʜʥʦʨʦʜʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʝʤ ʪʘʢʠʭ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʚʳʩʦʪʥʦʩʪʴ, ʠʥʩʦʣʷʮʠʷ, ʬʦʨʤʘ, 

ʮʚʝʪ ʠ ʦʟʝʣʝʥʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʆʜʥʦʦʙʨʘʟʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʟʘʩʪʨʦʡʢʘʭ ʤʦʛʫʪ ʫʩʫʛʫʙʠʪʴ ʯʫʚʩʪʚʦ ʜʝʧʨʝʩʩʠʠ, ʛʥʝʚʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʩʨʝʜʠ 

ʞʠʪʝʣʝʡ. ʈʝʰʝʥʠʝʤ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʳʩʪʫʧʘʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ï 

ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʙʠʦʥʠʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʙʠʦʥʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʙʠʦʬʦʨʤʘ, ʥʝʣʠʥʝʡʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʜʠʛʠʪʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

 

ABSTRACT 

 

Human living conditions are directly related to the artificially created environment. Numerous studies have 

proven that architectural forms can affect a person's mood and well-being. In modern architecture, the spread of 

standardized residential complexes characterized by homogeneous structures and ignoring such important elements as 

height, insolation, shape, color and landscaping has contributed to the emergence of various social problems. Monotony 

and lack of aesthetic attention in buildings can exacerbate feelings of depression, anger and social isolation among 

residents. The solution to this situation is a relatively new direction in architecture ï architectural bionics. 

Keywords: bionic architecture, shaping, biopharma, nonlinear architecture, digital architecture, computer-aided 

design. 

 

ɹʠʦʥʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʦʟʜʘʥʠʝ ʟʜʘʥʠʡ ʷʚʣʷʶʱʠʭʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʠʨʦʜʳ, ʥʝ ʚʩʪʫʧʘʶʱʠʭ ʩ ʥʝʡ ʚ 

ʢʦʥʬʣʠʢʪ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʙʠʦʥʠʢʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʩʦʟʜʘʥʠʝ ʵʢʦʜʦʤʦʚ ï 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʦʤʬʦʨʪʥʳʭ ʟʜʘʥʠʡ ʩ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʩʠʩʪʝʤʘʤʠ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʦʣʦʛʠʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʠʜʝʘʣʝ, 

ʜʦʤ ʙʫʜʫʱʝʛʦ ï ʵʪʦ ʘʚʪʦʥʦʤʥʘʷ 

ʩʘʤʦʦʙʝʩʧʝʯʠʚʘʶʱʘʷʩʷ ʩʠʩʪʝʤʘ, ʦʨʛʘʥʠʯʥʦ 

ʚʧʠʩʳʚʘʶʱʘʷʩʷ ʚ ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ ʠ 

ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʙʠʦʥʠʢʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʣʠʣʘʩʴ ʩ ʧʦʥʷʪʠʝʤ çʵʢʦʘʨʭʠʪʝʢʪʫʨʘè ʠ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʘ ʩ ʵʢʦʣʦʛʠʝʡ. 

ʆʙʨʘʟ ʧʨʠʨʦʜʳ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʙʝʨʝʪ ʩʚʦʝ 

ʥʘʯʘʣʦ ʚ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ ʩ ʩʘʤʳʭ ʨʘʥʥʠʭ 

ʞʠʣʠʱ ʯʝʣʦʚʝʢʘ ʚ ʧʝʱʝʨʘʭ. ʇʨʦʪʦʪʠʧ ʧʝʱʝʨʥʦʡ 

ʬʦʨʤʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʧʦʩʣʝʜʫʶʱʠʭ 

ʧʦʩʪʨʦʡʢʘʭ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʢʘʢ ʞʠʣʠʱʘ 

ʯʝʣʦʚʝʢʘ. ʉʦ ʚʨʝʤʝʥʝʤ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʩʪʠʣʠ 

ʨʘʟʚʠʚʘʣʠʩʴ, ʠ ʦʢʨʫʛʣʦʩʪʴ ʩʪʝʥ ʧʝʱʝʨ ʫʩʪʫʧʘʣʘ 

ʤʝʩʪʦ ʧʨʘʢʪʠʯʥʦʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʬʦʨʤ ʠ 

ʪʨʝʫʛʦʣʴʥʳʭ ʢʨʳʰ. ʕʪʦʪ ʧʝʨʝʭʦʜ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʫʧʨʦʱʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʣʫʯʰʝʤʫ ʩʦʭʨʘʥʝʥʠʶ 

ʪʝʧʣʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʦʥʦʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ 

ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʤʝʥʷʣ ʩʚʦʡ ʭʘʨʘʢʪʝʨ ʠ ʛʨʘʥʠʮʳ ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ 

ʵʪʘʧʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʦʤʫ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʷʤ ʧʦ ʩʫʱʝʩʪʚʫ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʇʝʨʚʳʡ ʵʪʘʧ ð ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʡ, ʫʭʦʜʷʱʠʡ 

ʚ ʛʣʫʙʴ ʠʩʪʦʨʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʪʘʧʦʤ ʩʪʠʭʠʡʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. ʃʶʜʠ 

ʠʩʢʘʣʠ ʟʘʱʠʪʫ ʦʪ ʥʝʧʦʛʦʜʳ ʠ ʦʪ ʭʠʱʥʠʢʦʚ. 

ʈʘʥʴʰʝ, ʚ ʭʦʣʦʜʥʳʝ ʧʝʨʠʦʜʳ, ʣʝʪʦʤ ʦʥʠ ʞʠʣʠ ʚ 

ʭʠʞʠʥʘʭ, ʘ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʟʠʤʳ ʧʝʨʝʩʝʣʷʣʠʩʴ ʚ 

ʧʝʱʝʨʳ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʣʫʯʰʫʶ ʟʘʱʠʪʫ, ʦʥʠ 

ʧʦʩʪʨʦʠʣʠ ʢʘʤʝʥʥʳʝ ʩʪʝʥʳ ʫ ʚʭʦʜʘ ʚ ʧʝʱʝʨʫ ʠ 

ʧʦʩʪʨʦʠʣʠ ʭʠʞʠʥʳ ʚʥʫʪʨʠ. ʆʭʦʪʥʠʢʠ ʩʦʟʜʘʚʘʣʠ 

ʫʙʝʞʠʱʘ ʠʟ ʚʝʪʚʝʡ ʠ ʣʠʩʪʴʝʚ, ʧʨʝʩʣʝʜʫʷ ʩʪʘʜʘ 

ʜʠʯʠ. ɺ ʨʝʛʠʦʥʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʣʶʜʠ ʩʪʨʦʠʣʠ ʭʠʞʠʥʳ ʠʟ ʢʦʩʪʝʡ ʠ ʙʠʚʥʝʡ ʤʘʤʦʥʪʘ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʜʦʩʪʫʧ ʢ 

ʧʨʝʩʥʦʡ ʚʦʜʝ ʠʤʝʣ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʇʦʜʦʙʥʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʩ 

ʩʦʙʦʡ ʧʝʨʝʥʦʩʥʳʝ ʜʦʤʘ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʧʘʣʘʪʢʠ, 

ʜʨʝʚʥʠʝ ʣʶʜʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʨʝʥʦʩʥʳʝ ʞʠʣʠʱʘ, 

ʩʣʝʜʫʷ ʟʘ ʩʪʘʜʘʤʠ ʞʠʚʦʪʥʳʭ. ʕʪʠ ʞʠʣʠʱʘ 

ʥʘʧʦʤʠʥʘʣʠ ʚʠʛʚʘʤʳ ʠʣʠ ʧʘʣʘʪʢʠ ʠʟ ʞʝʨʜʝʡ ʠ 

ʰʢʫʨ ʞʠʚʦʪʥʳʭ. ɺ ʧʝʨʠʦʜ ʥʝʦʣʠʪʘ ʣʶʜʠ ʧʝʨʝʰʣʠ ʢ 

ʧʦʩʪʦʷʥʥʳʤ ʢʘʤʝʥʥʳʤ ʜʦʤʘʤ, ʦʙʣʠʮʦʚʘʥʥʳʤ 

ʜʝʨʥʦʤ ʠ ʫʢʨʝʧʣʝʥʥʳʤ ʜʝʨʝʚʦʤ. ʆʥʠ ʩʦʝʜʠʥʷʣʠ 

ʥʝʩʢʦʣʴʢʦ ʞʠʣʠʱ ʢʨʳʪʳʤʠ ʧʝʨʝʭʦʜʘʤʠ. ʇʦʩʝʣʝʥʠʷ 

ʚʦʟʥʠʢʣʠ ʚ ʥʠʟʠʥʘʭ ʠ ʜʦʣʠʥʘʭ ʨʝʢ, ʛʜʝ ʙʳʣʦ ʤʥʦʛʦ 

ʯʠʩʪʦʡ ʚʦʜʳ ʠ ʧʣʦʜʦʨʦʜʥʦʡ ʧʦʯʚʳ. ʇʝʨʚʳʝ 

ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʚʦʟʥʠʢʣʠ ʥʘ ɹʣʠʞʥʝʤ 

ɺʦʩʪʦʢʝ. 

ʕʪʦʪ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʟʜʘʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʞʠʣʠʱʘ, ʧʨʠʨʦʜʥʘʷ ʬʦʨʤʘ 

ʢʦʪʦʨʦʛʦ ʧʨʠʚʥʦʩʠʣʘʩʴ ʤʝʭʘʥʠʯʝʩʢʠ ʠ ʙʳʣʘ ʧʦʭʦʞʘ 

ʩʢʦʨʝʝ ʥʘ ʧʦʩʪʨʦʡʢʠ ʞʠʚʦʪʥʳʭ ʠʣʠ ʥʘʩʝʢʦʤʳʭ. 

 

 
ʈʠʩ.1 ʕʚʦʣʶʮʠʷ ʞʠʣʠʱʘ ʯʝʣʦʚʝʢʘ 

 

 
ʈʠʩ.2 ʉʭʝʤʘ ʞʠʣʠʱʘ ʯʝʣʦʚʝʢʘ ʜʦ ʥʘʰʝʡ ʵʨʳ 

 

ɺʪʦʨʦʡ ʵʪʘʧ ð ʦʪ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʳ ʢʘʢ ʠʩʢʫʩʩʪʚʘ ʠ ʧʨʠʤʝʨʥʦ ʜʦ 

ʩʝʨʝʜʠʥʳ XIX  ʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʧʦ ʚʨʝʤʝʥʠ, ʚʩʝ ʝʛʦ 

ʚʦʟʤʦʞʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʪʫʧʝʥʠ ʦʙʲʝʜʠʥʝʥʳ 

ʦʜʥʦʡ ʦʩʥʦʚʦʡ ð ʧʨʠʥʮʠʧʦʤ ʧʦʜʨʘʞʘʥʠʠ ʧʨʠʨʦʜʝ. 

ʕʪʦ ʦʟʥʘʯʘʣʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʦʨʤ ʧʨʠʨʦʜʳ ʩ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʤʠ 

ʮʝʣʷʤʠ ʠ ʢʦʧʠʨʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʬʦʨʤ ʧʨʠʨʦʜʳ.  

ɽʛʠʧʪʷʥʝ ʧʝʨʚʳʤʠ ʠʟʦʙʨʝʣʠ ʢʘʤʝʥʥʳʝ 

ʩʪʦʣʙʳ ʠ ʢʦʣʦʥʥʳ, ʟʘʤʝʥʠʚ ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ 

ʨʘʥʝʝ ʜʝʨʝʚʷʥʥʳʝ ʦʧʦʨʳ. ʀʤʭʦʪʝʧ, ʩʪʨʦʠʪʝʣʴ 

ʩʪʫʧʝʥʯʘʪʦʡ ʧʠʨʘʤʠʜʳ ɼʞʦʩʝʨʘ, ʚʥʝʩ ʠʜʝʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʯʥʦʛʦ ʢʘʤʥʷ ʢʘʢ ʜʣʷ ʩʪʝʥ, ʪʘʢ ʠ 

ʜʣʷ ʦʧʦʨʥʳʭ ʢʦʣʦʥʥ ʚ ʭʨʘʤʘʭ. ʕʪʠ ʢʘʤʝʥʥʳʝ 

ʢʦʣʦʥʥʳ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʩʧʫʩʪʷ ʙʦʣʝʝ ʯʝʪʳʨʝʭ 

ʪʳʩʷʯ ʣʝʪ, ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʣʠ ʚʳʪʷʥʫʪʫʶ ʦʚʘʣʴʥʫʶ 

ʬʦʨʤʫ. ʉʦ ʚʨʝʤʝʥʝʤ ʜʨʫʛʠʝ ʘʨʭʠʪʝʢʪʦʨʳ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʵʪʫ ʠʜʝʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʚʧʝʯʘʪʣʷʶʱʠʝ ʦʛʨʦʤʥʳʝ ʢʘʤʝʥʥʳʝ 

ʢʦʣʦʥʥʳ, ʥʘʡʜʝʥʥʳʝ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ, ʢʘʢ ʭʨʘʤ 

ʂʘʨʥʘʢʘ. 

 

 
ʈʠʩ.3 ʂʦʣʦʥʥʳ ɼʨʝʚʥʝʛʦ ɽʛʠʧʪʘ,ʂʘʨʥʘʢʩʢʠʡ ʠ 

ʃʫʢʩʦʨʩʢʠʡ ʭʨʘʤʳ, XVI  ʚʝʢ ʜʦ ʥʘʰʝʡ ʵʨʳ 

 

ɺ ɼʨʝʚʥʝʤ ɽʛʠʧʪʝ ʢʦʣʦʥʥʳ ʰʠʨʦʢʦ 

ʫʢʨʘʰʘʣʠʩʴ ʠ ʨʘʩʧʠʩʳʚʘʣʠʩʴ, ʯʘʩʪʦ ʠʟʦʙʨʘʞʘʷ 

ʪʘʢʠʝ ʤʦʪʠʚʳ, ʢʘʢ ʙʫʪʦʥʳ, ʮʚʝʪʳ ʣʦʪʦʩʘ, ʩʪʝʙʣʠ 

ʧʘʧʠʨʫʩʘ ʠ ʧʘʣʴʤʳ. ɻʨʝʯʝʩʢʠʝ ʘʨʭʠʪʝʢʪʦʨʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʝʛʠʧʝʪʩʢʠʭ ʧʦʩʪʨʦʝʢ 

ʯʝʨʝʟ ʪʦʨʛʦʚʣʶ, ʧʝʨʝʥʷʣʠ ʘʥʘʣʦʛʠʯʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʣʦʥʥ ʚ ʩʚʦʠʭ ʭʨʘʤʘʭ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ 

ʜʦʨʠʯʝʩʢʠʝ ʢʦʣʦʥʥʳ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʢʦʣʦʥʥʘʭ ʙʳʣʠ 

ʠʟʦʙʨʘʞʝʥʳ ʫʟʦʨʳ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʛʦʣʦʚʫ ʍʘʪʭʦʨ, 

ɹʦʛʠʥʠ-ʄʘʪʝʨʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢʦʣʦʥʥʳ ʩʦ ʩʪʘʪʫʷʤʠ 

ʬʘʨʘʦʥʘ ʚ ʦʙʨʘʟʝ ʆʩʠʨʠʩʘ, ʩʦ ʩʢʨʝʱʝʥʥʳʤʠ ʨʫʢʘʤʠ 

ʠ ʧʦʜʚʝʨʥʫʪʳʤʠ ʥʦʛʘʤʠ, ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʢʘʢ 

ʆʩʠʨʠʯʝʩʢʠʝ ʢʦʣʦʥʥʳ. ɻʨʝʢʠ ʪʘʢʞʝ ʧʦʜʜʝʨʞʘʣʠ 

ʵʪʫ ʢʦʥʮʝʧʮʠʶ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʷ 

ʩʪʘʪʫʠ ʤʫʞʯʠʥ ʚʤʝʩʪʦ ʢʦʣʦʥʥ. 

 

 
ʈʠʩ.4 ʆʪʦʙʨʘʞʝʥʠʝ ʩʢʫʣʴʧʪʫʨ ʬʘʨʘʦʥʘ ʚ 

ʢʦʣʦʥʥʘʭ,ʍʨʘʤʍʘʪʰʝʧʩʫʪ 
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ʈʠʩ.5 ɺʠʜʳ ʛʨʝʯʝʩʢʠʡ ʦʨʜʝʨʦʚ: 1. ʜʦʨʠʯʝʩʢʠʡ, 2. 

ʠʦʥʠʯʝʩʢʠʡ,3. ʢʦʨʠʥʬʩʢʠʡ 

 

ɻʨʝʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʠʟʚʝʩʪʥʘʷ ʩʚʦʠʤ 

ʯʝʣʦʚʝʢʦʮʝʥʪʨʠʯʥʳʤ ʧʦʜʭʦʜʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʙʝʞʜʝʥʠʶ, ʯʪʦ ʚʩʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʩ 

ʫʯʝʪʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʫʜʦʙʩʪʚʘ ʠ ʧʨʦʧʦʨʮʠʡ. ʕʪʘ 

ʬʠʣʦʩʦʬʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʟʜʘʥʠʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʭʨʘʤʘʭ. 

 

 
ʈʠʩ.6 ʍʨʘʤ ɻʝʨʳ II , (36)ʇʝʨʛʘʤʩʢʠʡ ʘʣʪʘʨʴ 

 

ɻʨʝʯʝʩʢʠʝ ʘʨʭʠʪʝʢʪʦʨʳ ʨʘʟʨʘʙʦʪʘʣʠ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʢʦʣʦʥʥ, ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʜʦʨʠʯʝʩʢʠʡ, 

ʠʦʥʠʯʝʩʢʠʡ ʠ ʢʦʨʠʥʬʩʢʠʡ ʦʨʜʝʨʘ. ʂʘʞʜʳʡ ʦʨʜʝʨ 

ʚʦʧʣʦʱʘʣ ʚ ʩʝʙʝ ʘʥʪʨʦʧʦʤʦʨʬʥʳʝ ʢʘʯʝʩʪʚʘ. 

ɼʦʨʠʯʝʩʢʠʡ ʦʨʜʝʨ ʦʣʠʮʝʪʚʦʨʷʣ ʩʠʣʫ ʠ ʤʦʱʴ, 

ʧʦʜʦʙʥʳʡ ʘʪʣʝʪʫ-ʤʫʞʯʠʥʝ, ʩ ʥʝʫʢʨʘʰʝʥʥʦʡ 

ʢʘʧʠʪʝʣʴʶ ʠ ʩʣʝʛʢʘ ʫʪʦʣʱʝʥʥʳʤ ʢʦʨʧʫʩʦʤ. 

ʀʦʥʠʯʝʩʢʠʡ ʦʨʜʝʨ ʠʤʝʣ ʙʦʣʝʝ ʣʝʛʢʠʝ ʠ ʪʦʥʢʠʝ 

ʧʨʦʧʦʨʮʠʠ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʠʝ ʞʝʥʩʪʚʝʥʥʦʩʪʴ, ʩ 

ʚʦʣʶʪʘʤʠ, ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʟʘʚʠʪʳʝ ʚʦʣʦʩʳ ʥʘ 

ʢʘʧʠʪʝʣʠ. ʂʦʨʠʥʬʩʢʠʡ ʦʨʜʝʨ, ʥʘʧʦʤʠʥʘʶʱʠʡ 

ʜʝʚʫʰʢʫ, ʦʪʣʠʯʘʣʩʷ ʪʦʥʢʠʤ ʠ ʚʳʩʦʢʠʤ ʜʨʝʚʢʦʤ ʠ 

ʩʣʦʞʥʦʡ ʢʘʧʠʪʝʣʴʶ, ʥʘʧʦʤʠʥʘʶʱʝʡ ʢʦʨʟʠʥʫ, ʩʦ 

ʩʪʠʣʠʟʦʚʘʥʥʳʤʠ ʣʠʩʪʴʷʤʠ ʘʢʘʥʪʘ. 

ʃʦʛʠʢʘ ʧʝʨʝʭʦʜʘ ʦʜʥʦʡ ʬʦʨʤʳ ʚ ʜʨʫʛʫʶ ʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʫʟʣʘʭ ʦʨʜʝʨʦʚ ʛʨʝʯʝʩʢʠʭ ʭʨʘʤʦʚ 

ʧʦʚʪʦʨʷʝʪ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʠʥʮʠʧʳ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤ 

ʧʦ ʚʝʨʪʠʢʘʣʠ ʩʪʝʙʣʷ ʨʘʩʪʝʥʠʷ, ʩʪʚʦʣʘ ʜʝʨʝʚʘ, 

ʩʢʝʣʝʪʦʚ ʞʠʚʦʪʥʳʭ; ʥʝʨʚʶʨʳ ʧʦʢʨʳʪʠʡ ʛʦʪʠʯʝʩʢʠʭ 

ʭʨʘʤʦʚ ʚʳʧʦʣʥʷʶʪ ʪʫ ʞʝ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ 

ʬʫʥʢʮʠʶ, ʯʪʦ ʠ ʥʝʨʚʘʪʫʨʘ (ʧʨʦʞʠʣʢʠ) ʟʝʣʝʥʦʛʦ 

ʣʠʩʪʘ ʜʝʨʝʚʘ ʠ ʪ.ʜ. 

ɼʘʣʝʝ ʧʨʦʠʟʦʰʣʦ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʈʠʤʣʷʥʘʤʠ 

ʫ ʜʨʝʚʥʠʭ ʛʨʝʢʦʚ ʵʣʝʤʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʜʥʘʢʦ 

ʛʨʝʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʝ ʙʳʣʘ ʧʨʦʩʪʦ ʩʢʦʧʠʨʦʚʘʥʘ, 

ʦʥʘ ʙʳʣʘ ʧʝʨʝʨʘʙʦʪʘʥʘ ʚ ʜʫʭʝ ʨʠʤʩʢʦʛʦ 

ʧʨʘʢʪʠʮʠʟʤʘ, ʠ ʜʦʧʦʣʥʝʥʘ ʥʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ 

ʠʥʞʝʥʝʨʥʳʤʠ ʠʟʦʙʨʝʪʝʥʠʷʤʠ. 

ʏʫʪʴ ʧʦʟʞʝ ʦʙʨʘʟ ʧʨʠʨʦʜʳ ʚ ʘʨʭʠʪʝʢʪʫʨʝ 

ʫʩʪʫʧʠʣ ʤʝʩʪʦ ʚʠʟʘʥʪʠʡʩʢʦʤʫ ʠ ʨʦʤʘʥʩʢʦʤʫ 

ʩʪʠʣʷʤ. ʈʦʤʘʥʩʢʠʡ ʩʪʠʣʴ ʠʩʢʫʩʩʪʚʘ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ, ʦʩʦʙʝʥʥʦ ʚ 

ʚʠʜʝ ʮʝʨʢʚʝʡ, ʢʘʤʝʥʥʳʭ ʭʨʘʤʦʚ ʠ ʤʦʥʘʩʪʳʨʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʵʪʦʛʦ 

ʧʝʨʠʦʜʘ ʦʪʣʠʯʘʣʠʩʴ ʤʘʩʩʠʚʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʦʙʲʝʤʘʤʠ. ʉʪʝʥʳ ʵʪʠʭ ʟʜʘʥʠʡ ʯʘʩʪʦ ʫʢʨʘʰʘʣʠʩʴ 

ʥʝʙʦʣʴʰʠʤʠ ʦʢʥʘʤʠ, ʘ ʦʨʥʘʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʨʝʜʢʦ. 

ɺ ʨʦʤʘʥʩʢʠʡ ʧʝʨʠʦʜ ʧʨʝʦʙʣʘʜʘʣʠ ʜʚʘ 

ʢʣʶʯʝʚʳʭ ʪʠʧʘ ʟʜʘʥʠʡ: ʭʨʘʤ-ʢʨʝʧʦʩʪʴ ʠ ʟʘʤʦʢ-

ʢʨʝʧʦʩʪʴ. ɺ ʢʦʤʧʦʟʠʮʠʠ ʤʦʥʘʩʪʳʨʝʡ ʠʣʠ ʟʘʤʢʦʚ 

ʟʘʤʝʪʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʳʣʘ ʙʘʰʥʷ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ 

ʜʦʥʞʦʥ. ʕʪʠ ʩʪʨʫʢʪʫʨʳ ʩʣʫʞʠʣʠ ʚʘʞʥʳʤʠ 

ʮʝʥʪʨʘʤʠ ʦʙʱʝʛʦ ʜʠʟʘʡʥʘ. 

ʊʨʝʪʠʡ ʵʪʘʧ ʩ ʢʦʥʢʘ XIX  ʜʦ ʥʘʯʘʣʘ XX ʚ., 

ʚʳʨʘʞʘʝʪʩʷ  ʚ ʘʨʭʠʪʝʢʪʫʨʝ "ʤʦʜʝʨʥ". ʕʪʦʪ ʧʝʨʠʦʜ 

ʭʘʨʘʢʪʝʨʝʥ ʪʝʤ ʯʪʦ ʦʪʨʘʞʝʥʠʝ ʧʨʠʨʦʜʳ ʥʘʰʣʦ ʩʚʦʝ 

ʧʨʦʷʚʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʘʭ, 

ʥʦ ʠ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʨʫʢʪʫʨʥʳʭ. 

 
ʈʠʩ.7 ʍʨʘʤ ʉʚʷʪʦʛʦ ʉʝʤʝʡʩʪʚʘ ï ɹʘʨʩʝʣʦʥʘ, 

ʀʩʧʘʥʠʷ 

 

 
ʈʠʩ.8 ɼʦʤ ʄʠʣʘ ï ɹʘʨʩʝʣʦʥʘ, ʀʩʧʘʥʠʷ 

 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ 

ʧʨʠʨʦʜʳ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʦʢʘʟʘʣʠ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ 

ʙʠʦʣʦʛʠʠ ʠ ʥʝʙʳʚʘʣʳʝ ʫʩʧʝʭʠ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ (ʥʘʧʨʠʤʝʨ, ʠʟʦʙʨʝʪʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʘ ʠ 

ʥʘʯʘʣʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʢʝʨʘʤʠʢʠ ʠ ʪ.ʜ.). 

ʆʙ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʠʦʬʦʨʤ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ, ʧʨʦʷʚʠʚʰʝʝ ʩʝʙʷ ʦʩʦʙʝʥʥʦ ʚ ʩʪʠʣʝ 

ʤʦʜʝʨʥ, ʠʥʪʝʨʝʩʥʦ ʠʟʣʘʛʘʶʪ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʪʘʢʠʝ 

ʘʚʪʦʨʳ ʢʘʢ ʃʝʙʝʜʝʚ ʖ.ʉ., ʈʘʙʠʥʦʚʠʯ ɺ.ʀ., 

ʇʦʣʦʞʘʡ ɽ.ɼ. ʠ ʜʨ., çʀʤʝʥʥʦ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʤʦʜʝʨʥ 

ʧʦʣʫʯʠʣʦ ʥʘʯʘʣʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʨʫʢʪʫʨʥʦʝ 

ʨʘʟʚʠʪʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʧʦ ʧʨʠʥʮʠʧʫ 

ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʠ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʫʩʣʦʞʥʷʶʱʠʤʩʷ ʟʘʜʘʯʘʤ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʤʝʥʥʦ ʤʦʜʝʨʥ ʦʪʢʨʳʣ ʧʫʪʴ ʢ 

ʩʘʤʳʤ ʨʘʟʣʠʯʥʳʤ ʠʥʪʝʨʧʨʝʪʘʮʠʷʤ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʬʦʨʤ, ʥʝ ʩʚʷʟʘʥʥʳʤ ʢʘʢʦʡ-ʣʠʙʦ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ 

ʞʝʩʪʢʦʡ ʩʠʩʪʝʤʦʡ, ʧʦʜʦʙʥʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ. ɿʜʝʩʴ 
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ʪʘʢʞʝ ʚʦʣʴʥʦ ʠʣʠ ʥʝʚʦʣʴʥʦ ʚʦʧʣʦʪʠʣʩʷ ʧʨʠʨʦʜʥʳʡ 

ʧʨʠʥʮʠʧ ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ ʧʨʠ ʠʭ "ʩʪʠʣʝʚʦʤ" 

ʝʜʠʥʩʪʚʝ. ʀʤʝʥʥʦ ʚ ʤʦʜʝʨʥʝ ʥʘʰʣʠ ʩʚʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʥʘʧʦʤʠʥʘʶʱʠʝ ʧʨʠʨʦʜʥʳʝ. ʀ ʥʘʢʦʥʝʮ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʬʦʨʤ ʩ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʮʝʣʷʤʠ, 

ʯʪʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʦʩʣʫʞʠʣʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʥʝʩʧʨʘʚʝʜʣʠʚʦʛʦ ʦʪʥʝʩʝʥʠʷ ʤʦʜʝʨʥʘ ʤʥʦʛʠʤʠ 

ʪʝʦʨʝʪʠʢʘʤʠ, ʥʝ ʨʘʟʦʙʨʘʚʰʠʤʠʩʷ ʚ ʩʘʤʦʡ ʝʛʦ ʩʫʪʠ, 

ʢ ʜʝʢʦʨʘʪʠʚʥʦʤʫ, ʛʨʘʬʠʯʝʩʢʦʤʫ, ʵʢʣʝʢʪʠʯʥʦʤʫ 

ʩʪʠʣʶ (ʧʨʘʚʜʘ, ʠ ʤ  r ʜʘʣʝʢʠ ʦʪ ʤʳʩʣʠ ʦʪʨʠʮʘʪʴ 

ʥʘʣʠʯʠʝ ʯʝʨʪ ʵʢʣʝʢʪʠʯʥʦʩʪʠ ʤʦʜʝʨʥʘ, 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʥʦ ʠʭ ʥʝ ʥʘʜʦ 

ʧʨʝʫʚʝʣʠʯʠʚʘʪʴ ʠ ʟʘʢʨʳʚʘʪʴ ʛʣʘʟʘ ʥʘ ʪʦ ʥʦʚʦʝ, ʯʪʦ 

ʙʳʣʦ ʚ ʤʦʜʝʨʥʝ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʬʦʨʤ ʞʠʚʦʡ ʧʨʠʨʦʜʳ ʟʜʝʩʴ ʩʪʘʣʘ ʦʪʨʘʞʝʥʠʝʤ ʥʝ 

ʪʦʣʴʢʦ ʝʝ ʚʥʝʰʥʠʭ ʬʦʨʤ, ʥʦ ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨ 

(ʥʘʧʨʠʤʝʨ, ʢʣʝʪʦʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ) ʠ 

ʥʝʠʟʚʝʩʪʥʳʭ ʜʦ ʪʝʭ ʧʦʨ, ʥʘʧʨʠʤʝʨ, ʚʦʜʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʦʚʳʤʠ 

ʦʪʢʨʳʪʠʷʤʠ ʚ ʙʠʦʣʦʛʠʠ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʵʪʦʤ 

ʧʣʘʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʙʦʪʳ ʨʫʩʩʢʦʛʦ, ʩʦʚʝʪʩʢʦʛʦ 

ʠʥʞʝʥʝʨʘ, ʘʢʘʜʝʤʠʢʘ ɺ.ɻ. ʐʫʭʦʚʘè1. 

ʉʦʚʨʝʤʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚʳʰʣʘ ʥʘ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʩʣʫʞʠʣʦ ʟʘʨʦʞʜʝʥʠʶ ʥʦʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʫʶ ʤʥʦʛʠʝ ʥʘʟʳʚʘʶʪ 

ʥʝʣʠʥʝʡʥʦʡ, ʠʣʠ ʜʠʛʠʪʘʣʴʥʦʡ. ʂʦʤʧʴʶʪʝʨ 

ʧʨʝʚʨʘʪʠʣ ʬʦʨʤʫʣʫ ʚ ʬʦʨʤʫ. ʉʦʟʜʘʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʟʘʨʘʥʝʝ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʬʦʨʤ 

ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʥʘʰʣʦ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʤʦʜʫʣʴʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʠʣʠʩʪʠʯʝʩʢʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʩ 

ʦʪʨʘʞʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʚʦʨʯʝʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠ ʘʨʭʠʪʝʢʪʦʨʘ. ɺʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʦʙʲʝʢʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʬʦʨʤʳ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. ʕʪʦ 

ʜʝʣʘʝʪ ʩʦʚʨʝʤʝʥʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʷʨʢʦʡ, 

ʤʥʦʛʦʛʨʘʥʥʦʡ, ʥʝʦʙʳʯʥʦʡ, ʧʦʜʯʘʩ 

ʬʫʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠ ʥʝʦʙʳʢʥʦʚʝʥʥʦ ʢʨʘʩʠʚʦʡ. ɸ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʚʦʟʚʝʩʪʠ ʜʘʞʝ ʩʘʤʳʡ 

ʥʝʦʙʳʯʥʳʡ ʧʨʦʝʢʪ ʚ ʨʝʘʣʴʥʦʩʪʴ. 

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ ʢʦʤʧʴʶʪʝʨ ʚ 

ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʝʚʨʘʪʠʣʩʷ ʠʟ 

ʤʘʰʠʥʳ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʚ ʤʘʰʠʥʫ, 

ʛʝʥʝʨʠʨʫʶʱʫʶ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʩʦʟʜʘʚʘʪʴ ʬʦʪʦʨʝʘʣʠʩʪʠʯʝʩʢʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʙʦʣʝʝ ʪʦʛʦ ï ʤʦʜʝʣʠʨʦʚʘʪʴ ʤʠʨ ʚ 

ʚʠʜʝ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ï 

ʵʪʦ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʫʩʠʣʠʪʝʣʠ ʩʢʦʨʦʩʪʠ 

ʯʝʣʦʚʝʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʥʝ ʪʦʣʴʢʦ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ 

ʘʥʘʣʠʟʘ, ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʨʠʷʪʠʷ, ʥʦ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ (ʧʘʨʪʥʝʨʳ) 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʥʠʤʘʝʤʦʛʦ ʢʘʢ ʪʚʦʨʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ. 

ʅʘʠʙʦʣʝʝ ʷʨʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʦʚʦʡ, 

ʥʝʣʠʥʝʡʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʢʦʪʦʨʦʡ ʩʣʫʞʠʪ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʘʨʭʠʪʝʢʪʦʨʳ ʢʘʢ ʌʨʵʥʢ ɻʝʨʠ, 

ɿʘʭʘʍʘʜʠʜ ʠ ɼʘʥʠʝʣʴ ʃʠʙʝʩʢʠʥʜ. 

 

 
ʈʠʩ.9 ɹʘʰʥʷ Morpheus ï ʄʘʢʘʦ, 2018 

 

 
ʈʠʩ.10 ʊʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

GalaxySoho ʇʝʢʠʥ, 2012 

 

 
ʈʠʩ.11 ʂʫʣʴʪʫʨʥʳʡ ʮʝʥʪʨ ɻʝʡʜʘʨʘ ɸʣʠʝʚʘ, 

ɸʟʝʨʙʘʡʜʞʘʥ, 2013 

 

ʕʚʦʣʶʮʠʷ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʜʠʟʘʡʥʝ ʧʨʦʰʣʘ ʩʣʦʞʥʳʡ ʠ 

ʦʙʰʠʨʥʳʡ ʧʫʪʴ. ɺ ʜʨʝʚʥʦʩʪʠ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ. ʀʟʦʙʨʘʞʝʥʠʷ ʩʣʫʞʠʣʠ 

ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʨʦʜʳ ʚ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʩʨʝʜʫ, 

ʩʠʤʚʦʣʠʟʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʠ 

ʨʝʣʠʛʠʦʟʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʩʪʘʣ 

ʩʚʠʜʝʪʝʣʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʨʦʜʳ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʘʤʝʪʥʳʡ ʩʜʚʠʛ ʚ ʩʪʦʨʦʥʫ ʘʙʩʪʨʘʢʪʥʳʭ ʠ 

ʦʙʦʙʱʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ɸʨʭʠʪʝʢʪʦʨʳ ʚʩʝ ʯʘʱʝ 
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ʤʠʥʠʤʠʟʠʨʫʶʪ ʩʣʦʞʥʳʝ ʜʝʪʘʣʠ ʧʨʠʨʦʜʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʣʦʞʥʳʝ ʧʨʦʞʠʣʢʠ ʣʠʩʪʴʝʚ 

ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʦʮʚʝʪʠʷ. ɺʤʝʩʪʦ ʵʪʦʛʦ 

ʵʪʠ ʵʣʝʤʝʥʪʳ ʧʝʨʝʦʩʤʳʩʣʠʚʘʶʪʩʷ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʙʦʣʝʝ ʦʙʦʙʱʝʥʥʦʤ ʠ ʘʙʩʪʨʘʢʪʥʦʤ 

ʚʠʜʝ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʘʭ. 

ʕʪʦʪ ʩʜʚʠʛ ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʝ 

ʬʠʣʦʩʦʬʠʠ ʜʠʟʘʡʥʘ, ʥʦ ʠ ʦʟʥʘʯʘʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʨʠʨʦʜʦʡ ʠ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʪʚʦʨʯʝʩʪʚʦʤ. ʇʦʩʢʦʣʴʢʫ ʘʨʭʠʪʝʢʪʦʨʳ 

ʧʨʦʜʦʣʞʘʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʥʪʝʛʨʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʚʦʠ ʧʨʦʝʢʪʳ, 

ʵʚʦʣʶʮʠʷ ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ, ʚʝʨʦʷʪʥʦ, ʧʨʠʚʝʜʝʪ ʢ 

ʜʘʣʴʥʝʡʰʠʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʠ ʫʙʝʜʠʪʝʣʴʥʳʤ 

ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʨʝʰʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʞʠʪʝʣʝʡ 

ʛʦʨʦʜʦʚ. 
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ʆʇʀʉɸʅʀɽ ʂ ʇɸʊɽʅʊʋ: ʋʉʊʈʆʁʉʊɺʆ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
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ɸʅʅʆʊɸʎʀʗ 

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʩʪʚʘʤ ʧʝʨʝʛʨʫʟʢʠ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʦʛʨʫʟʢʠ ʨʘʟʛʨʫʞʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʪʨʘʥʩʧʦʨʪʘ. ʋʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʠʟ ʚʘʛʦʥʦʚ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʛʨʫʟʢʠ ʠʭ ʚ ʩʨʝʜʩʪʚʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ 

ʩʦʜʝʨʞʠʪ ʨʝʛʫʣʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʠʝʤʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʝʤʢʦʩʪʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʰʥʝʢʦʤ ʩ ʧʨʠʚʦʜʦʤ, ʩʥʘʙʞʝʥʥʳʤ ʩʪʫʧʝʥʯʘʪʳʤ ʨʝʜʫʢʪʦʨʦʤ. ʇʨʠʝʤʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʚʠʜʝ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ ʠ ʠʤʝʶʱʝʛʦ ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʦʧʦʨʥʳʡ ʫʟʝʣ, ʰʘʨʥʠʨʥʦ 

ʩʚʷʟʘʥʥʳʡ ʩ ʢʦʨʧʫʩʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʥʝʢʘ, ʘ ʥʘ ʚʪʦʨʦʤ ʧʨʠʚʦʜ ʩ ʧʣʘʥʝʪʘʨʥʳʤ ʨʝʜʫʢʪʦʨʦʤ ʠ ʚʳʭʦʜʥʦʝ 

ʦʪʚʝʨʩʪʠʝ. ʂʦʨʧʫʩ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ ʩʚʷʟʘʥ ʛʠʙʢʦʡ ʩʚʷʟʴʶ ʩ ʨʝʛʫʣʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʆʧʦʨʥʳʡ ʫʟʝʣ 

ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʫʧʦʨʥʦʛʦ ʧʦʜʰʠʧʥʠʢʘ, ʥʘʩʘʞʝʥʥʦʛʦ ʥʘ ʦʩʴ ʰʥʝʢʘ ʯʝʨʝʟ ʨʝʟʠʥʦʚʫʶ 

ʤʘʥʞʝʪʫ, ʟʘʢʨʝʧʣʝʥʥʫʶ ʚʦ ʚʪʫʣʢʝ. ʏʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ ʨʝʟʠʥʦʚʦʡ ʤʘʥʞʝʪʦʡ ʟʘʧʦʣʥʝʥʘ ʚʷʟʢʠʤ 

ʩʤʘʟʳʚʘʶʱʠʤ ʩʨʝʜʩʪʚʦʤ. ʀʟʦʙʨʝʪʝʥʠʝ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʛʨʫʟʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʩʳʧʫʯʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʘʟʛʨʫʟʢʠ,  

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʨʠʝʤʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

ABSTRACT 

 

The invention relates to means of transshipment of bulk materials and can be used to load the unloaded 

material directly from the transport. The device for unloading bulk materials from wagons and loading them into a 

means of transportation contains a regulating device, an acceptance device made in the form of a cylindrical container 

with a horizontal screw with a drive equipped with a step gearbox. The acceptance device is connected to a 

displacement device made in the form of an inclined screw located in a cylindrical housing and having at one end a 

support unit pivotally connected to the housing of a horizontal screw, and at the second a drive with a planetary gearbox 

and an outlet. The body of the inclined screw is connected by a flexible connection to the regulating device. The support 

assembly of the inclined screw is made in the form of a thrust bearing mounted on the screw axis through a rubber cuff 

fixed in the sleeve. Part of the space above the rubber cuff is filled with a viscous lubricant. The invention increases the 

reliability and durability of the device. 

Key words: unloading of vehicles with bulk material, unloading device, productivity, acceptance device, device 

for moving bulk material. 

 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʘʟʛʨʫʟʢʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʩʳʧʫʯʠʤ 

ʤʘʪʝʨʠʘʣʦʤ ʚ ʧʨʠʝʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʦʛʨʫʟʢʠ ʨʘʟʛʨʫʞʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʪʨʘʥʩʧʦʨʪʘ. 

ʀʟʚʝʩʪʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʮʝʤʝʥʪʘ 

ʠʟ ʚʘʛʦʥʘ, ʩʦʜʝʨʞʘʱʝʝ ʪʝʯʢʫ ʚʘʛʦʥʘ, ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʧʨʠʝʤʘ ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ. ɽʛʦ ʥʝʜʦʩʪʘʪʢʦʤ 

ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʢ ʤʝʩʪʫ 

ʦʪʛʨʫʟʢʠ. 

ʀʟʚʝʩʪʥʦ ʪʘʢ ʞʝ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʝ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʠ ʜʦʩʪʠʛʘʝʤʦʤʫ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʨʠʝʤʢʠ 

ʚʳʛʨʫʞʘʝʤʳʭ ʠʟ ʚʘʛʦʥʦʚ ʥʘʚʘʣʦʯʥʳʭ ʛʨʫʟʦʚ 

(ʧʨʦʪʦʪʠʧ), ʩʦʜʝʨʞʘʱʝʝ ʪʝʯʢʫ, ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʧʨʠʝʤʘ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʚʠʜʝ ʙʫʥʢʝʨʦʚ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʮʠʢʣʠʯʥʦʩʪʴ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ 

ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʦʯʝʨʝʜʥʦ ʟʘʛʨʫʞʘʪʴ ʙʫʥʢʝʨ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʝʛʦ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʢ 

ʤʝʩʪʫ ʚʳʛʨʫʟʢʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʠ ʨʘʟʛʨʫʟʢʠ ʠ ʟʘʛʨʫʟʢʠ. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʫʩʪʨʘʥʝʥʳ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʜʘʯʠ 

ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʤʝʩʪʘ ʚʳʛʨʫʟʢʠ ʢ ʤʝʩʪʫ 

ʟʘʛʨʫʟʢʠ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʜʣʷ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ 

ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 
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ʠʟʚʝʩʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʠʟ ʚʘʛʦʥʦʚ 

ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʛʨʫʟʢʠ ʠʭ ʚ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʱʝʝ ʪʝʯʢʫ, ʧʨʠʝʤʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʥʦ ʩʦʜʝʨʞʠʪ ʨʝʛʫʣʠʨʫʶʱʝʝ  

ʫʩʪʨʦʡʩʪʚʦ, ʘ ʧʨʠʝʤʦʯʥʦʝ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʰʥʝʢʦʤ ʩ ʧʨʠʚʦʜʦʤ, ʩʥʘʙʞʝʥʥʳʤ ʩʪʫʧʝʥʯʘʪʳʤ 

ʨʝʜʫʢʪʦʨʦʤ, ʠ ʩʚʷʟʘʥʦ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʚʠʜʝ ʥʘʢʣʦʥʥʦʛʦ 

ʰʥʝʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ 

ʠ ʠʤʝʶʱʝʛʦ ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʦʧʦʨʥʳʡ ʫʟʝʣ, 

ʰʘʨʥʠʨʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʢʦʨʧʫʩʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʰʥʝʢʘ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʥʘʢʣʦʥʥʦʛʦ 

ʰʥʝʢʘ, ʘ ʥʘ ʚʪʦʨʦʤ - ʧʨʠʚʦʜ ʩ ʧʣʘʥʝʪʘʨʥʳʤ 

ʨʝʜʫʢʪʦʨʦʤ ʠ ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʘ ʢʦʨʧʫʩ 

ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ ʩʚʷʟʘʥ ʛʠʙʢʦʡ ʩʚʷʟʴʶ ʩ 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. 

ɼʨʫʛʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʧʦʨʥʳʡ 

ʫʟʝʣ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʫʧʦʨʥʦʛʦ 

ʧʦʜʰʠʧʥʠʢʘ, ʥʘʩʘʞʝʥʥʦʛʦ ʥʘ ʦʩʴ ʰʥʝʢʘ ʯʝʨʝʟ 

ʨʝʟʠʥʦʚʫʶ ʤʘʥʞʝʪʫ, ʟʘʢʨʝʧʣʝʥʥʫʶ ʚʦ ʚʪʫʣʢʝ, ʘ 

ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ ʨʝʟʠʥʦʚʦʡ ʤʘʥʞʝʪʦʡ 

ʟʘʧʦʣʥʝʥʘ ʚʷʟʢʠʤ ʩʤʘʟʳʚʘʶʱʠʤ ʩʨʝʜʩʪʚʦʤ. ʇʨʠ 

ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʩʤʘʟʳʚʘʶʱʝʛʦ ʩʨʝʜʩʪʚʘ 

ʠʩʧʦʣʴʟʫʶʪ ʩʦʣʠʜʦʣ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʜʣʷ ʚʪʦʨʦʛʦ ʚʘʨʠʘʥʪʘ 

ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʠʟʚʝʩʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʠʟ ʚʘʛʦʥʦʚ 

ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʛʨʫʟʢʠ ʠʭ ʚ ʩʨʝʜʩʪʚʦ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʱʝʝ ʪʝʯʢʫ, ʧʨʠʝʤʦʯʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʥʦ ʩʦʜʝʨʞʠʪ ʨʝʛʫʣʠʨʫʶʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʘ ʧʨʠʝʤʦʯʥʦʝ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʰʥʝʢʦʤ ʩ ʧʨʠʚʦʜʦʤ, ʩʥʘʙʞʝʥʥʳʤ ʩʪʫʧʝʥʯʘʪʳʤ 

ʨʝʜʫʢʪʦʨʦʤ, ʠ ʩʚʷʟʘʥʦ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʚʠʜʝ ʥʘʢʣʦʥʥʦʛʦ 

ʰʥʝʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ 

ʠ ʠʤʝʶʱʝʛʦ ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʦʧʦʨʥʳʡ ʫʟʝʣ, 

ʰʘʨʥʠʨʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʢʦʨʧʫʩʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʰʥʝʢʘ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʥʘʢʣʦʥʥʦʛʦ 

ʰʥʝʢʘ, ʘ ʥʘ ʚʪʦʨʦʤ - ʧʨʠʚʦʜ ʩ ʧʣʘʥʝʪʘʨʥʳʤ 

ʨʝʜʫʢʪʦʨʦʤ ʠ ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʘ ʢʦʨʧʫʩ 

ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ ʩʚʷʟʘʥ ʛʠʙʢʦʡ ʩʚʷʟʴʶ ʩ 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʧʨʠ ʵʪʦʤ ʦʧʦʨʥʳʡ 

ʫʟʝʣ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʫʧʦʨʥʦʛʦ 

ʧʦʜʰʠʧʥʠʢʘ, ʥʘʩʘʞʝʥʥʦʛʦ ʥʘ ʦʩʴ ʰʥʝʢʘ ʯʝʨʝʟ 

ʨʝʟʠʥʦʚʫʶ ʤʘʥʞʝʪʫ, ʟʘʢʨʝʧʣʝʥʥʦʶ ʚʦ ʚʪʫʣʢʝ, ʘ 

ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ ʨʝʟʠʥʦʚʦʡ ʤʘʥʞʝʪʦʡ 

ʟʘʧʦʣʥʝʥʘ ʚʷʟʢʠʤ ʩʤʘʟʳʚʘʶʱʠʤ ʩʨʝʜʩʪʚʦʤ. 

ɼʨʫʛʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʩʤʘʟʳʚʘʶʱʝʛʦ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʩʦʣʠʜʦʣ. 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʠʝʤʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʰʥʝʢʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʜʘʯʠ 

ʚʳʛʨʫʞʘʝʤʦʛʦ ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪ ʪʝʯʢʠ ʢ 

ʫʩʪʨʦʡʩʪʚʫ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʚʠʜʝ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ, ʠʤʝʶʱʝʛʦ ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ 

ʧʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ ʠ ʚʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʜʘʯʠ ʩʳʧʫʯʝʛʦ ʤʘʪʝʨʠʘʣʘ ʢ 

ʩʨʝʜʩʪʚʫ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʧʦʜ ʣʶʙʳʤ ʫʛʣʦʤ, ʯʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʣʝʙʝʜʢʦʡ ʠ ʰʘʨʥʠʨʥʦ-ʩʚʷʟʘʥʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʧʨʠʝʤʦʯʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ. 

ʉʥʘʙʞʝʥʠʝ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ ʧʨʠʚʦʜʦʤ ʩ 

ʧʣʘʥʝʪʘʨʥʳʤ ʨʝʜʫʢʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʟʘʛʨʫʟʢʠ, ʘ ʩʥʘʙʞʝʥʠʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʥʝʢʘ ʩʪʫʧʝʥʯʘʪʳʤ ʨʝʜʫʢʪʦʨʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʦʙʦʨʦʪʦʚ 

ʚʨʘʱʝʥʠʷ ʰʥʝʢʘ. 

ʉʥʘʙʞʝʥʠʝ ʚʪʦʨʦʛʦ ʢʦʥʮʘ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ 

ʦʧʦʨʥʳʤ ʫʟʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘʛʨʫʟʢʠ, 

ʩʦʟʜʘʚʘʝʤʦʡ ʥʘʢʣʦʥʥʳʤ ʰʥʝʢʦʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ 

ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ. 

ɺʳʧʦʣʥʝʥʠʝ ʦʧʦʨʥʦʛʦ ʫʟʣʘ ʚ ʚʠʜʝ 

ʧʦʜʰʠʧʥʠʢʘ, ʥʘʩʘʞʝʥʥʦʛʦ ʥʘ ʦʩʴ ʰʥʝʢʘ ʯʝʨʝʟ 

ʨʝʟʠʥʦʚʫʶ ʤʘʥʞʝʪʫ, ʟʘʢʨʝʧʣʝʥʥʫʶ ʚʦ ʚʪʫʣʢʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʛʝʨʤʝʪʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʦʜʰʠʧʥʠʢʘ. ɿʘʧʦʣʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ 

ʨʝʟʠʥʦʚʦʡ ʤʘʥʞʝʪʦʡ ʚʷʟʢʠʤ ʩʤʘʟʳʚʘʶʱʠʤ 

ʩʨʝʜʩʪʚʦʤ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʩʦʣʠʜʦʣʘ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʮʝʤʝʥʪʘ ʚ 

ʧʦʜʰʠʧʥʠʢ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʯʘʩʪʠʮʳ 

ʮʝʤʝʥʪʘ ʥʝ ʪʦʥʫʪ ʚ ʩʦʣʠʜʦʣʝ ʠ ʥʘʭʦʜʷʪʩʷ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʪʦʥʢʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʩʦʣʠʜʦʣʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʘʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʷʚʣʝʥʥʦʝ  ʪʝʭʥʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ ʦʙʣʘʜʘʝʪ ʥʦʚʠʟʥʦʡ. ʆʥʘ ʥʝ ʩʣʝʜʫʝʪ ʷʚʥʳʤ 

ʦʙʨʘʟʦʤ ʠʟ ʦʙʱʝʠʟʚʝʩʪʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʠʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʛʨʫʟʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʚʝʯʘʝʪ 

ʢʨʠʪʝʨʠʶ çʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʛʦ ʫʨʦʚʥʷè. 

ʇʨʠʚʝʜʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ 

ʘʧʨʦʙʠʨʦʚʘʥʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʦ ʧʨʦʤʳʰʣʝʥʥʦ ʧʨʠʤʝʥʠʤʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʠʟʥʘʢʦʚ ʦʙʣʘʜʘʝʪ ʥʦʚʠʟʥʦʡ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʤ 

ʫʨʦʚʥʝʤ, ʧʨʦʤʳʰʣʝʥʥʦ ʧʨʠʤʝʥʠʤʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʣʫʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʚʳʨʘʞʘʶʱʝʛʦʩʷ ʚ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʨʘʟʛʨʫʟʢʠ-ʟʘʛʨʫʟʢʠ ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʟ ʚʘʛʦʥʦʚ. 

ʉʫʱʥʦʩʪ ɹ ʠʟʦʙʨʝʪʝʥʠʷ ʧʦʷʩʥʷʝʪʩʷ 

ʯʝʨʪʝʞʘʤʠ, ʛʜʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥ ʦʙʱʠʡ ʚʠʜ 

ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʘʟʨʝʟʝ, ʥʘ ʨʠʩʫʥʢʝ 2 ï ʦʧʦʨʥʳʡ ʫʟʝʣ 

(ʜʣʷ ʚʘʨʠʘʥʪʘ ˉ2) ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ. 
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ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʠʟ ʚʘʛʦʥʦʚ 

ʩʳʧʫʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘʛʨʫʟʢʠ ʠʭ ʩʦʩʪʦʠʪ ʠʟ ʪʝʯʢʠ 

1, ʧʨʠʝʤʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʝʤʢʦʩʪʠ 2 ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʰʥʝʢʦʤ 3, ʩʚʷʟʘʥʥʦʛʦ 

ʩʦ ʩʪʫʧʝʥʯʘʪʳʤ ʨʝʜʫʢʪʦʨʦʤ 4, ʰʘʨʥʠʨʥʳʤ ʫʟʣʦʤ 5, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʝʤ ʦʧʦʨʥʳʤ ʫʟʣʦʤ 6 

ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ 7, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʦʨʧʫʩʝ 8, ʧʣʘʥʝʪʘʨʥʳʤ 

ʨʝʜʫʢʪʦʨʦʤ 9, ʚʳʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʝʤ 10, 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ 11, ʛʠʙʢʘʷ ʩʚʷʟʴ 12. 

ʆʧʦʨʥʳʡ ʫʟʝʣ 6 ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ 7 ʩʦʩʪʦʠʪ ʠʟ 

ʫʧʦʨʥʦʛʦ ʧʦʜʰʠʧʥʠʢʘ 13, ʚʪʫʣʢʠ 14, ʨʝʟʠʥʦʚʦʡ 

ʤʘʥʞʝʪʳ 15, ʩʤʘʟʳʚʘʶʱʝʡ ʞʠʜʢʦʩʪʠ - ʩʦʣʠʜʦʣʘ 16. 

ʋʩʪʨʦʡʩʪʚʦ ʚʢʣʶʯʘʝʪ ʧʦʜʘʶʱʠʡ ʚʘʛʦʥ 17 ʠ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ 18. 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʠʟ 

ʚʘʛʦʥʘ ʭʦʧʧʝʨʘ 17 ʯʝʨʝʟ ʪʝʯʢʫ 1 ʩʳʧʫʯʠʡ ʛʨʫʟ 

ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʠʝʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 2, ʚʨʘʱʘʶʱʠʡʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʥʝʢ 3 ʟʘʭʚʘʪʳʚʘʝʪ ʩʳʧʫʯʠʡ ʛʨʫʟ 

ʰʥʝʢʘʤʠ ʠ ʧʦʜʘʝʪ ʝʛʦ ʢ ʫʩʪʨʦʡʩʪʚʫ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʧʦʜ ʫʛʣʦʤ ʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʰʥʝʢ ʢʦʪʦʨʦʛʦ 

ʟʘʭʚʘʪʳʚʘʝʪ ʩʳʧʫʯʠʡ ʤʘʪʝʨʠʘʣ ʠ ʧʦʜʘʝʪ ʝʛʦ ʧʦ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʤʫ ʢʦʨʧʫʩʫ 8 ʥʘ ʚʝʨʭ ʢ ʚʳʭʦʜʥʦʤʫ 

ʦʪʚʝʨʩʪʠʶ 10, ʘ ʟʘʪʝʤ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 18. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʦʨʧʫʩʘ ʢ ʫʩʪʨʦʡʩʪʚʫ 

ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʘ 8 ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 11 ʯʝʨʝʟ ʛʠʙʢʫʶ ʩʚʷʟʴ 

12, ʩʦʝʜʠʥʝʥʥʫʶ ʩ ʢʦʨʧʫʩʦʤ 8, ʧʦʜʪʷʛʠʚʘʝʪ ʢ ʩʝʙʝ 

ʠʣʠ ʦʧʫʩʢʘʝʪ ʢʦʨʧʫʩ 8 ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʥʘʢʣʦʥʘ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʰʘʨʥʠʨʥʳʤ ʫʟʣʦʤ 5. ɼʣʷ 

ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʰʥʝʢʦʤ 3 ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʫʧʝʥʯʘʪʳʡ ʨʝʜʫʢʪʦʨ 4 

ʧʫʪʝʤ ʧʣʘʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʰʥʝʢʘ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʟʘʛʨʫʟʢʠ ʩʳʧʫʯʝʛʦ 

ʛʨʫʟʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 17 ʥʘʢʣʦʥʥʳʡ ʰʥʝʢ 

7 ʩʥʘʙʞʝʥ ʧʣʘʥʝʪʘʨʥʳʤ ʨʝʜʫʢʪʦʨʦʤ 9. ʇʨʠ 

ʚʨʘʱʝʥʠʠ ʥʘʢʣʦʥʥʦʛʦ ʰʥʝʢʘ 7 ʝʛʦ ʚʝʩ ʚʤʝʩʪʝ ʩ 

ʩʳʧʫʯʠʤ ʛʨʫʟʦʤ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʦʧʦʨʥʳʡ ʫʟʝʣ 6. ʇʨʠ 

ʵʪʦʤ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥ ʧʦʧʘʜʘʥʠʶ ʚ 

ʫʧʦʨʥʳʡ ʧʦʜʰʠʧʥʠʢ 13 ʩʳʧʫʯʝʛʦ ʛʨʫʟʘ, ʯʪʦ 

ʫʩʪʨʘʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʨʝʟʠʥʦʚʦʡ ʤʘʥʞʝʪʳ 15, 

ʚʩʪʘʚʣʝʥʥʦʡ ʚʦ ʚʪʫʣʢʫ 14 ʠ ʟʘʣʠʪʦʡ ʩʚʝʨʭʫ ʥʠʭ 

ʩʤʘʟʳʚʘʶʱʝʡ ʞʠʜʢʦʩʪʴʶ, ʚ ʢʦʪʦʨʫʶ ʧʦʧʘʚʰʠʝ 

ʯʘʩʪʠʮʳ ʩʳʧʫʯʝʛʦ ʛʨʫʟʘ ʦʩʝʜʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʞʠʜʢʦʩʪʠ 16 ʠ ʚ ʩʠʣʫ ʝʛʦ ʚʷʟʢʦʩʪʠ ʥʝ ʪʦʥʫʪ ʚ ʥʝʡ, 

ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ 

ʦʧʦʨʥʦʛʦ ʫʟʣʘ. 

ɿʘʷʚʣʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʚʝʩʪʥʳʤ ʧʨʦʪʦʪʠʧʦʤ ʧʦʟʚʦʣʷʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʥʝʧʨʝʨʳʚʥʫʶ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʦʚʳʰʘʷ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʨʘʙʦʪʳ ʚʩʝʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

 

*ɼʘʥʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʙʳʣʦ ʚʥʝʜʨʝʥʦ, 

ʘʧʨʦʙʠʨʦʚʘʥʦ ʠ ʜʘʣʦ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʆʆʆ çʉʪʨʦʡʪʨʘʥʩè 

(ʛ. ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ) 
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ʈʘʩʩʤʘʪʨʠʚʘʷ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʫʨʦʚʝʥʴ ʧʨʦʨʘʙʦʪʢʠ ʠʥʞʝʥʝʨʥʳʭ 

ʠʟʳʩʢʘʥʠʡ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʝʛʦ ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʪʝʩʪʦʚʦʡ ʯʘʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʷʤ: ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʢʦʤʤʝʨʯʝʩʢʦ-ʜʦʛʦʚʦʨʥʳʝ. ʇʨʠʚʷʟʢʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʀʉ ï ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ; ʀʄ ʆʂʉ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʌʆʀɺ ï ʬʝʜʝʨʘʣʴʥʳʡ ʦʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ; ʎʀʄ ï 

ʮʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ; ʇʇʈ ï ʧʨʦʝʢʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ; ʎʀʄ ʆʂʉ ï ʮʠʬʨʦʚʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʄʊʆ ï ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ɾʎ ï ʞʠʟʥʝʥʥʳʡ 

ʮʠʢʣ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʀɼ - ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ; ɼʕ ï ʜʦʢʫʤʝʥʪ ʵʣʝʢʪʨʦʥʥʳʡ; 

ʀʉ - ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ; ʇʉɼ ï ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

 

ABSTRACT 

 

Considering the basics of developing an information model, the level of elaboration of engineering surveys, 

architectural and construction design of its graphic and test parts, construction. The customer's qualification 

requirements for information models: technical, organizational and managerial, commercial and contractual. Linking 

the reuse project documentation and presenting it as an information model.  

Keywords: AIS is an automated information system; IM ACS is an information model of a capital 

construction facility; FOIV is a federal executive authority; CIM is a digital information model; PPR is a work 

production project; CIM ACS is a digital information model of a capital construction facility; MTO is logistics; LC is 

the life cycle of a capital construction facility; ID - executive documentation; DE ï electronic document; IS - 

information systems; PSD ï design and estimate documentation. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʩʦʟʜʘʝʪʩʷ ʠʟ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ 

ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʦʙʲʝʢʪʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʧʦ 

ʠʥʞʝʥʝʨʥʳʤ ʠʟʳʩʢʘʥʠʷʤ, ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʥʦʩʘ ʦʙʲʝʢʪʘ. (ʀʄ ʆʂʉ) 

ʬʦʨʤʠʨʫʝʪʩ ̫ , ʧʝʨʝʜʘʝʪʩʷ ʠ ʭʨʘʥʠʪʩʷ ʚ ʚʠʜʝ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ï ʜʦʢʫʤʝʥʪ 

ʵʣʝʢʪʨʦʥʥʳʡ. 

ɺ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʌʆʀɺ ʨʘʟʤʝʱʘʝʪ 

ʫʪʚʝʨʞʜʝʥʥʳʝ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ɾʂʍ ʩʭʝʤʳ ʍʄL ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʀʄ ʆʂʉ ç 

ʧʦʜʧʠʩʘʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʮʚʝʪʦʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʵʣʝʤʝʥʪʦʚ, ʛʨʫʧʧ 

ʵʣʝʤʝʥʪʦʚ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʇʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʟʘʢʘʟʯʠʢʘ 

ʀʄʆʂʉ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ. 

ʋʨʦʚʝʥʴ ʧʝʨʝʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ: 

ʀʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ  ʎʀʄ ʚʢʣʶʯʘʝʪ 

ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʘʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ; 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʎʀʄ ʆʂʉ ʩʦʜʝʨʞʠʪ ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʘʪʨʠʙʫʪʠʚʥʳʝ 

ʜʘʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʧʠʪʘʣʴʥʳʡ 

ʨʝʤʦʥʪ ʎʀʄ ʆʂʉ: ʩʪʨʦʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ 
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ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʘʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʥʘʜʟʦʨʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ 

ʉʄʈ. 

ɻʨʘʬʠʯʝʩʢʠʝ ʯʘʩʪʠ ʎʀʄ ʠʥʞʝʥʝʨʥʳʭ 

ʠʟʳʩʢʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ  

ʜʦʧʦʣʥʷʝʪʩʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʴʶ ʝʩʣʠ ʵʪʦ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʜʦʛʦʚʦʨʝ  ʠʣʠ ʟʘʜʘʥʠʝʤ. 

ɺ ʘʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ ʀɼ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ 

ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ  ʵʢʩʧʝʨʪʠʟʳ ʇɼ ʨʝʢʚʠʟʠʪʳ 

ʨʝʰʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʧʨʝʢʨʘʱʝʥʠʝ ʜʝʡʩʪʚʠʷ ʠʣʠ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʦʨʛʘʥ ʚʣʘʩʪʠ ʚʳʜʘʚʰʠʡ ʜʦʢʫʤʝʥʪ, ʨʘʟʨʝʰʠʪʝʣʴʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʥʘ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʌʘʡʣʳ XML  ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʬʦʨʤʘʪʘʭ: 

ODT- ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʝ 

ʚʢʣʶʯʘʶʱʠʭ ʬʦʨʤʫʣʳ; 

PDF/A ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʚʢʣʶʯʘʶʱʠʭ ʬʦʨʤʫʣʳ ʠ ʜʦʢʫʤʝʥʪʦʚ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ; 

ODS ï ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʩʤʝʪ ʠ ʩʤʝʪʥʳʭ 

ʨʘʩʯʝʪʦʚ; 

Land XML  ʜʣʷ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ; 

IEC ʜʣʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. 

ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʦʜʝʣʷʤ ʤʦʛʫʪ ʙʳʪʴ ʪʨʝʭ ʚʠʜʦʚ: 

ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠ 

ʢʦʤʤʝʨʯʝʩʢʦ-ʜʦʛʦʚʦʨʥʳʝ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʦʙʱʠʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʩʦʜʝʨʞʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ, ʦʙʲʝʤʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ  ʠʭ 

ʧʨʦʨʘʙʦʪʢʠ, ʢʘʯʝʩʪʚʫ ʎʀʄ, ʢ ʠʤʝʥʦʚʘʥʠʶ ʬʘʡʣʦʚ, 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ, ʧʨʦʛʨʘʤʤʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʢ ʩʦʩʪʘʚʫ ʠ ʬʦʨʤʘʪʘʤ ʚʳʜʘʯʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʚʢʣʶʯʘʶʪ: ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʨʦʝʢʪʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʨʦʝʢʪʘ, 

ʧʨʦʮʝʜʫʨ ʩʦʛʣʘʩʦʚʘʥʠʝ \  ̫ʠʭ ʩʧʦʩʦʙʘʤʠ ʠ ʬʦʨʤʘʤʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʢʣʶʯʝʚʳʭ ʤʝʪʨʠʢ ʧʨʦʝʢʪʘ. 

ʂʦʤʤʝʨʯʝʩʢʦ-ʜʦʛʦʚʦʨʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʪ: ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʀʄ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ 

ɾ.ʎ, ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʯʘʩʪʥʠʢʘʤ 

ʟʘʢʫʧʢʠ ʧʨʦʝʢʪʥʳʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʵʪʘʧʳ 

ʨʘʙʦʪ ʠ ʩʨʦʢʠ ʚʳʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʶʨʠʜʠʯʝʩʢʠʭ ʧʨʘʚ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʄ. 

ʊʨʝʙʦʚʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʂʀʄ ʨʘʟʤʝʱʘʶʪʩʷ ʚ 

ʪʝʢʩʪʝ ʜʦʛʦʚʦʨʘ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ ʢ ʜʦʛʦʚʦʨʫ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʀʄ: 

ʟʘʢʘʟʯʠʢʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʫʪʚʝʨʞʜʘʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʣʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʘʟʥʘʯʘʝʪʩʷ ʣʠʮʦ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʀʄ; ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; ʦʧʨʝʜʝʣʷʶʪʩʷ  

ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʀʄ; ʮʝʣʠ ʠ 

ʟʘʜʘʯʠ ʀʄ ʥʘ ʚʳʙʨʘʥʥʳʭ ʩʪʘʜʠʷʭ; ʧʝʨʝʯʝʥʴ 

ʧʨʠʤʝʥʷʝʤʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; ʩʦʩʪʘʚ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ɿʘʩʪʨʦʡʱʠʢ, ʪʝʭʥʠʯʝʩʢʠʡ ʟʘʢʘʟʯʠʢ, ʣʠʮʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʘ, ʧʦʩʣʝ 

ʨʘʟʨʘʙʦʪʢʠ ʀʄ ʆʂʉ ʠ ʝʝ ʫʪʚʝʨʞʜʝʥʠʷ ʥʘʧʨʘʚʣʷʝʪ 

ʝʝ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʀʉ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ: ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩʫʙʲʝʢʪʦʚ ʈʌ, ʩ ʫʯʝʪʦʤ 

ʪʨʝʙʦʚʘʥʠʡ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ. 

 
 

 
ʈʠʩ.1 ʋʨʦʚʥʠ ʧʨʦʨʘʙʦʪʢʠ ʎʀʄ 

 

ʋʨʦʚʥʠ ʧʨʦʨʘʙʦʪʢʠ ʮʠʬʨʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʇʨʠʚʷʟʢʘ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʠ 

ʜʦʧʦʣʥʝʥʠʡ ʚ ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ: 

- ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʦʙʲʝʢʪʘ ʥʘ ɻʇ ʩ 

ʦʪʨʘʞʝʥʠʝʤ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʦʪʤʝʪʦʢ; 

- ʧʨʠʥʷʪʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʢʦʥʩʪʨʫʢʮʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʩ ʠʭ 

ʧʣʘʥʦʚʦʡ ʠ ʚʳʩʦʪʥʦʡ ʧʨʠʚʷʟʢʦʡ. 

- ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʦʙʲʝʢʪʘ ʩʠʩʪʝʤ 

ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, ʛʘʟʦʩʥʘʙʞʝʥʠʝ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʢʘʥʘʣʠʟʘʮʠʠ) ʢ ʥʘʨʫʞʥʳʤ ʩʝʪʷʤ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʚʳʜʘʥʥʳʭ ʧʦʩʪʘʚʱʠʢʘʤʠ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; 

- ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ 

ʦʟʝʣʝʥʝʥʠʷ; 

ɸʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ) 

ʋʨʦʚʥʠ ʧʨʦʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, 

ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ 

ʀʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ 

ʕʢʩʧʣʫʘʪʘʮʠʷ 

ʉʥʦʩ ʠ ʫʪʠʣʠʟʘʮʠʷ (ʣʠʢʚʠʜʘʮʠʷ) 
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- ʫʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʟʘʢʘʟʯʠʢʘ. 

ʋʪʦʯʥʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʦʢʫʤʝʥʪ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʯʝʪʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʢʘʟʯʠʢʘ, ʠʟʳʩʢʘʪʝʣʝʡ, ʧʨʦʝʢʪʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʛʝʥʧʦʜʨʷʜʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʫʙʧʦʜʨʷʜʯʠʢʦʚ. 

ʇʣʘʥ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʚʦʜʥʦʡ ʎʀʄ: ʛʨʘʬʠʢʘ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʚʥʝʩʝʥʠʶ ʜʦʧʦʣʥʝʥʠʡ ʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʎʀʄ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 

ʜʣʷ ʧʨʠʚʷʟʢʠ ʧʨʦʝʢʪʘ, ʠʭ ʩʦʛʣʘʩʦʚʘʥʠʝ, ʫʩʪʨʘʥʝʥʠʝ 

ʚʳʷʚʣʝʥʥʳʭ ʦʰʠʙʦʢ. ɺ ʟʘʚʝʨʰʝʥʠʠ ʧʨʦʚʦʜʷʪ 

ʩʤʝʪʥʳʝ ʨʘʩʯʝʪʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʈʝʘʣʠʟʘʮʠʶ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʚʘʨʠʘʥʪʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦ 

ʨʘʟʜʝʣʘʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʆʮʝʥʢʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʪʦʯʥʝʥʥʦʡ 

ʧʨʠʚʷʟʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ 

ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ɿʘʢʘʟʯʠʢʦʤ ʧʦʚʪʦʨʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʬʠʟʠʯʝʩʢʦʝ 

ʠʣʠ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ  ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ,  

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʀʄ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʦʨʤʘʪʝ 2D ï ʧʣʦʩʢʠʝ 

ʜʘʥʥʳʝ, 3D ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, 4D ï 

ʚʨʝʤʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ,  5D ï ʩʪʦʠʤʦʩʪʥʳʝ ʟʘʪʨʘʪʳ, 

6D - ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ  ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ 
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ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʨʘʟʣʠʯʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʛʫʩʪʦʪʫ ʠ ʩʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ.  ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʦʨʤʘʣʴʥʘʷ 

ʛʫʩʪʦʪʘ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʜʦʟʠʨʦʚʢʠ ʠ ʚʠʜʘ ʚʚʦʜʠʤʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ. ʉʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʦʜʝʨʞʘʥʠʶ ʤʦʜʠʬʠʢʘʪʦʨʦʚ Ŭ-ɸl2O3 ʠ ɔ-ɸl2O3, ʠ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ Ŭ- ɸl2O3 ʚ ʚʷʞʫʱʝʤ ʦʪ 0,5 ʜʦ 2 % ʚʨʝʤʷ ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 2 é 21 

ʤʠʥ, ʚʨʝʤʷ ʢʦʥʮʘ ʩʭʚʘʪʳʚʘʥʠʷ ï ʥʘ 10 é 50 ʤʠʥ. ɼʦʙʘʚʢʘ ɻ-00 (ɔ- ɸl2O3) ʚʳʟʳʚʘʝʪ ʙʦʣʝʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ, ʥʘ ʩʣʘʙʝʝ ʚʣʠʷʝʪ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʢʦʥʮʘ ʩʭʚʘʪʳʚʘʥʠʷ, ʠʥʪʝʨʚʘʣ ʩʭʚʘʪʳʚʘʥʠʷ ʤʘʣʦ ʤʝʥʷʝʪʩʷ. 

ɺʳʷʚʣʝʥʥʳʡ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʚʣʠʷʥʠʝʤ ʵʣʝʢʪʨʦʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʛʣʠʥʦʟʝʤʘ ʥʘ ʧʨʦʮʝʩʩʳ 

ʛʠʜʨʦʣʠʟʘ, ʢʦʣʣʦʠʜʘʮʠʠ, ʢʦʘʛʫʣʷʮʠʠ ʠ ʜʨʫʛʠʝ ʵʪʘʧʳ ʛʠʜʨʘʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ, ʛʣʠʥʦʟʝʤ, ʥʦʨʤʘʣʴʥʘʷ ʛʫʩʪʦʪʘ, ʩʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ 

ʵʣʝʢʪʨʦʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ABSTRACT 

 

The article is devoted to the study of the effect of finely dispersed aluminum oxide of various modifications on 

the normal density and setting time of cement dough. It was shown that the normal density of the cement paste did not 

depend on the dosage and type of aluminum oxide administered. The setting time is quite sensitive to the content of the 

modifiers Ŭ-Al2O3 and ɔ-Al2O3, and the specific surface area. With an increase in the content of Ŭ-Al2O3 in the binder 

from 0.5 to 2 %, the setting time is reduced by 2 ... 21 minutes, the setting time is reduced by 10 ... 50 minutes. The 

addition of G-00 (ɔ-Al2O3) causes a sharper reduction in the onset of setting, has a weaker effect on the reduction of 

the end of setting, the setting interval does not change much. The revealed effect may be due to the influence of the 

electrosurface properties of alumina on the processes of hydrolysis, colloidation, coagulation and other stages of 

hydration. 

Keywords: aluminum oxide, alumina, normal density, setting time, electrosurface properties 

 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʩʪʨʦʠʪʝʣʴʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ ʛʠʜʨʘʪʘʮʠʦʥʥʦʛʦ ʪʚʝʨʜʝʥʠʷ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʫʜʝʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ 

ʨʘʟʨʘʙʦʪʢʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʙʝʪʦʥʦʚ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. ʕʪʦ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʙʝʪʦʥʳ ʩ 

ʥʠʟʢʠʤ ʫʜʝʣʴʥʳʤ ʨʘʩʭʦʜʦʤ ʮʝʤʝʥʪʘ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʯʥʦʩʪʠ ʩ ʠʟʤʝʥʝʥʥʦʡ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʝʘʢʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʫʧʝʨ- ʠ 

ʛʠʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ [1-9]. ʊʘʢʠʝ ʙʝʪʦʥʳ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʜʝʬʦʨʤʘʪʠʚʥʦ-ʧʨʦʯʥʦʩʪʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʕʪʠ 

ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʚʳʩʦʪʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ, ʧʨʠ 

ʚʦʟʚʝʜʝʥʠʠ ʥʝʩʫʱʠʭ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʦʚ ʠ ʜʨʫʛʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ.  

ʇʦʩʢʦʣʴʢʫ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʳʩʦʢʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʙʝʪʦʥʦʚ ʥʘʧʦʣʥʠʪʝʣʠ ʠʟ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ʢʚʘʨʮʘ 

ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʪʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʝʛʦ ʧʨʠʤʝʥʷʪʴ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ 

ʥʘʧʦʣʥʠʪʝʣʝʤ, ʠʤʝʶʱʠʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʟʥʘʢ 

ʟʘʨʷʜʘ ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʤʠʥʝʨʘʣʴʥʳʝ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ ʜʦʙʘʚʢʠ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʵʣʝʢʪʨʦʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ-ʨʘʟʥʦʤʫ 

ʚʣʠʷʶʪ ʥʘ ʩʮʝʧʣʝʥʠʝ ʩ ʮʝʤʝʥʪʥʦʡ ʤʘʪʨʠʮʝʡ ʙʝʪʦʥʘ. 

ɽʩʣʠ ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʵʣʝʢʪʨʦʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʠʟʚʝʩʪʥʷʢ, 

ʜʦʣʦʤʠʪ, ʤʨʘʤʦʨ ʠ ʪ.ʧ.), ʪʦ ʝʩʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ 

ʟʥʘʢʘ ʟʘʨʷʜʘ, ʯʝʤ ʮʝʤʝʥʪʠʨʫʶʱʝʝ ʚʝʱʝʩʪʚʦ, ʵʪʦ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʪʝʩʥʦʤʫ ʢʦʥʪʘʢʪʫ ʤʝʞʜʫ 
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ʥʠʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʪʦʥʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʵʣʝʢʪʨʦʧʦʚʝʨʭʥʦʩʪʥʳʭ ʷʚʣʝʥʠʡ ʚ ʚʦʧʨʦʩʘʭ 

ʛʠʜʨʘʪʘʮʠʠ, ʪʚʝʨʜʝʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʠʟʜʝʣʠʡ ʠʟ ʙʝʪʦʥʘ, ʵʪʠʤ ʚʦʧʨʦʩʘʤ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʥʝ ʫʜʝʣʷʣʦʩʴ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʶʚʦʟʜʝʡʩʪʚʠʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʧʦʨʦʰʦʢʦʙʨʘʟʥʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʨʘʟʣʠʯʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʟʘʨʷʜʦʤ ʥʘ ʩʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʠ ʥʦʨʤʘʣʴʥʫʶ 

ʛʫʩʪʦʪʫ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʣʠʥʦʟʝʤ 

ɸl2O3 ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ: Ŭ-ɸl2O3 (ʢʦʨʫʥʜ) 

ʠ ʛʣʠʥʦʟʝʤ (ɔ- ɸl2O3) ʤʘʨʢʠ ɻ-00 (ɻʆʉʊ 30558-98). 

ɻʣʠʥʦʟʝʤ ɻ-00 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ ʦʢʩʠʜʦʚ 

ʘʣʶʤʠʥʠʷ, ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ɔ-

ʛʣʠʥʦʟʝʤʘ (ɔ-ɸl2O3)ʚ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ (ʥʝ ʤʝʥʝʝ 60 

%). ɺʥʝʰʥʠʡ ʚʠʜ ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʡ ʧʦʨʦʰʦʢ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʩ 

ʨʘʟʣʠʯʥʳʤ ʨʘʟʤʝʨʦʤ ʢʨʠʩʪʘʣʣʦʚ.ʌʨʘʢʮʠʦʥʥʳʡ 

ʩʦʩʪʘʚ: ʙʦʣʝʝ 100 ʤʢʤ ï 0%; 100-63 ʤʢʤ ï 4-7% ; 

63-40 ʤʢʤ ï 15-30%; 40-25 ʤʢʤ ï 40-50%; 25-10 

ʤʢʤ ï 14-30%; 10 ʤʢʤ ï 1-3%(ʨʠʩʫʥʦʢ 1). ʋʜʝʣʴʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ  250 ʤ
2
/ʢʛ, ʧʣʦʪʥʦʩʪʴ 3,29-3,47 ʛ/ʩʤ

3
. 

ɹʝʩʮʚʝʪʥʳʝ ʥʝʧʨʘʚʠʣʴʥʳʝ, ʠʟʦʤʝʪʨʠʯʥʳʝ ʟʝʨʥʘ, 

ʩʠʥʛʦʥʠʷʢʫʙʠʯʝʩʢʘʷ (ʨʠʩ.1). ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ 

ʛʘʤʤʘ-ʛʣʠʥʦʟʝʤʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʘʩʪʚʦʨʦʚ ʱʝʣʦʯʝʡ 

ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʨʘʩʪʚʦʨʝʥʠʶ: ɸl2O3 

+2Nʘʆʅ+3ʅ2ʆ= 2Nʘ[Al(Oʅ)4], ɸl2O3 +ʉʘ(ʆʅ)2 

+3ʅ2ʆ= ʉʘ[Al(Oʅ)4]2. ɼʠʩʧʝʨʩʥʳʡ ʦʢʩʠʜ 

ʘʣʶʤʠʥʠʷ Ŭ-ɸl2O3 ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ 

ʯʘʩʪʠʮʘʤʠ ʯʝʰʫʡʯʘʪʦʡ ʬʦʨʤʳ (ʨʠʩʫʥʦʢ 2), 

ʧʣʦʪʥʦʩʪʴ 4 ʛ/ʩʤ
3
.  

 

 

 
ʈʠʩʫʥʦʢ 1. ʄʦʨʬʦʣʦʛʠʷ ʢʨʠʩʪʘʣʣʦʚ ʠ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʛʣʠʥʦʟʝʤʘ ɻ-00 

ɼʠʬʨʘʢʮʠʦʥʥʳʝ ʤʘʢʩʠʤʫʤʳ ɔ- ɸl2O3:: 2,72 ; 2,596; 2,445 ; 2,29 ; 1,988 ; 1,389 ( ¡). 
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ʈʠʩʫʥʦʢ 2. ʄʦʨʬʦʣʦʛʠʷ ʢʨʠʩʪʘʣʣʦʚ ʠ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ Ŭ-ɸl2O3   

ɼʠʬʨʘʢʮʠʦʥʥʳʝ ʤʘʢʩʠʤʫʤʳ Ŭ-ɸl2O3 : 1,599; 1,738; 2,081; 2,374; 2,543; 3,435 (¡). 

 

ʆʧʨʝʜʝʣʷʣʠ ʩʚʦʡʩʪʚʘ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʥʘ 

ʦʩʥʦʚʝ ʎɽʄ I 42,5 ʅ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʦʛʦ 

ʜʦʙʘʚʢʘʤʠ Ŭ-ɸl2O3 ʠ ɻ-00 ʚ ʢʦʣʠʯʝʩʪʚʝ 0,5, 1, 1,5 ʠ 

2 %: ʥʦʨʤʘʣʴʥʫʶ ʛʫʩʪʦʪʫ, ʚʨʝʤʷ ʩʭʚʘʪʳʚʘʥʠʷ 

(ɻʆʉʊ 310.3-76). ʀʩʧʦʣʴʟʦʚʘʣʠ 

ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʃʠʥʘʤʠʢʩ ʉʇ-180 ʪʠʧ 2. 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ɸl2O3 ʥʘ ʅɻ ʠ 

ʩʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʤʠ ɸl2O3 (Sʫʜ = 2200 ʩʤ
2
/ʛ) ʚ 

ʜʦʟʠʨʦʚʢʘʭ 0,5, 1, 1,5 ʠ 2 % ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ 

ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʛʫʩʪʦʪʫ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ, ʢʦʪʦʨʘʷ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 26,25é27,0 %.  ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ɸl2O3 ʩ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ Sʫʜ = 16000 ʩʤ
2
/ʛ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ 

ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʦʩʪʘʚʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ. ʀʟ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʦʨʤʘʣʴʥʘʷ 

ʛʫʩʪʦʪʘ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʜʦʟʠʨʦʚʢʠ 

ʠ ʤʦʜʠʬʠʢʘʮʠʠ  ʚʚʦʜʠʤʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘʃʠʥʘʤʠʢʩ ʉʇ-

180 ʪʠʧ 2 ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ 

ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʥʘ 18,2 % ʜʣʷ ʚʩʝʭ ʩʦʩʪʘʚʦʚ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʤʦʜʠʬʠʢʘʪʦʨʘ ɸl2O3.  

ʉʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʦʜʝʨʞʘʥʠʶ ʤʦʜʠʬʠʢʘʪʦʨʚ Ŭ-

ɸl2O3 ʠ ɔ- ɸl2O3, ʠ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ Ŭ- ɸl2O3 ʚ ʚʷʞʫʱʝʤ ʦʪ 0,5 

ʜʦ 2 % ʚʨʝʤʷ ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 2 

é 21 ʤʠʥ, ʚʨʝʤʷ ʢʦʥʮʘ ʩʭʚʘʪʳʚʘʥʠʷ ï ʥʘ 10 é 50 

ʤʠʥ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʤʦʜʠʬʠʢʘʪʦʨʘ Ŭ-ɸl2O3 (Sʫʜ = 16000 ʩʤ
2
/ʛ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʪ 31 ʜʦ 57 

ʤʠʥ ʩ ʨʦʩʪʦʤ ʜʦʟʠʨʦʚʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 0,5é2 %. 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɸl2O3 

(16000 ʩʤ
2
/ʛ), ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 

0,1-0,2 ʤʢʤ, ʫʩʠʣʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʮʝʤʝʥʪʥʦʡ 

ʩʫʩʧʝʥʟʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘʃʠʥʘʤʠʢʩ ʉʇ-180 ʪʠʧ 2 ʩ 

ʟʘʤʝʜʣʷʶʱʠʤ ʵʬʬʝʢʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 

ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʧʨʠ 

ʥʘʠʙʦʣʴʰʝʡ ʜʦʟʠʨʦʚʢʝ 2 % Ŭ-ɸl2O3 ï ʥʘ 43 ʤʠʥ, ʧʨʠ 

ʵʪʦʤ ʢʦʥʝʮ ʩʭʚʘʪʳʚʘʥʠʷ ʤʝʥʷʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, 
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ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʩʚʷʟʘʥʦ ʩ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʘʥʠʦʥʘʢʪʠʚʥʦʛʦ ʨʘʟʞʠʞʠʪʝʣʷ. ɼʦʙʘʚʢʘ 

ɻ-00 (ɔ- ɸl2O3) ʚʳʟʳʚʘʝʪ ʙʦʣʝʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ, ʥʘ ʩʣʘʙʝʝ ʚʣʠʷʝʪ ʥʘ 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʥʮʘ ʩʭʚʘʪʳʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʪʝʨʚʘʣ ʩʭʚʘʪʳʚʘʥʠʷ ʤʘʣʦ ʤʝʥʷʝʪʩʷ.

ʊʘʙʣʠʮʘ 1 

ʉʚʦʡʩʪʚʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʤʝʥʪʦʚ 

 ̄ 

 

ʇʎ% Al 2O3,% ʉʇ,% ʅɻ,% ɺʨʝʤʷ ʩʭʚʘʪʳʚʘʥʠʷ (ʤʠʥ) 

 

ʥʘʯʘʣʦ ʢʦʥʝʮ ʠʥʪʝʨʚʘʣ 

Sʫʜ Ŭ-Al2O3 =2200 ʩʤ
2
/ʛ  

1 100 - - 26,7 182 345 163 

2 99,5 0,5 - 26,7 180 330 150 

3 99 1 - 26,7 167 260 93 

4 98,5 1,5 - 27,0 166 258 92 

5 98 2 - 27,0 161 255 94 

Sʫʜ Ŭ-Al2O3= 16000 ʩʤ
2
/ʛ  

6 99,5 0,5 - 27,5 151 215 64 

7 99 1 - 27,5 137 206 69 

8 98,5 1,5 - 27,0 166 198 32 

9 98 2 - 27,0 125 187 62 

Sʫʜ Ŭ-Al2O3= 2200 ʩʤ
2
/ʛ  

10 100 - 0,7 22,5 183 240 57 

11 99,5 0,5 0,7 22,5 179 245 66 

12 99 1 0,7 22,3 150 245 95 

13 98,5 1,5 0,7 22,5 142 250 108 

14 98 2 0,7 22,5 140 250 110 

Sʫʜ ɔ-Al2O3 =2200 ʩʤ
2
/ʛ 

15 100 - - 26,25 145 300 155 

16 99 1 - 26,25 109 306 197 

17 98 2 - 26,25 110 295 185 

Sʫʜ ɔ-Al2O3 =2200 ʩʤ
2
/ʛ 

18 100 - 0,7 22,5 72 213 141 

19 99 1 0,7 22,5 54 230 176 

20 98 2 0,7 22,5 51 211 160 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʤʠ ɸl2O3 (Sʫʜ = 2200 ʩʤ
2
/ʛ) ʚ 

ʜʦʟʠʨʦʚʢʘʭ 0,5, 1, 1,5 ʠ 2 % ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ 

ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʛʫʩʪʦʪʫ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ, ʢʦʪʦʨʘʷ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 26,25é27,0 %.  ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ ɸl2O3 ʩ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ Sʫʜ = 16000 ʩʤ
2
/ʛ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ 

ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʦʩʪʘʚʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ. ʀʟ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʦʨʤʘʣʴʥʘʷ 

ʛʫʩʪʦʪʘ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʜʦʟʠʨʦʚʢʠ 

ʠ ʤʦʜʠʬʠʢʘʮʠʠ  ʚʚʦʜʠʤʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘʃʠʥʘʤʠʢʩ ʉʇ-

180 ʪʠʧ 2 ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʚʦʜʦʧʦʪʨʝʙʥʦʩʪʴ 

ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʥʘ 18,2 % ʜʣʷ ʚʩʝʭ ʩʦʩʪʘʚʦʚ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʤʦʜʠʬʠʢʘʪʦʨʘ ɸl2O3.  

ʉʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʦʜʝʨʞʘʥʠʶ ʤʦʜʠʬʠʢʘʪʦʨʚ Ŭ-

ɸl2O3 ʠ ɔ- ɸl2O3, ʠ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ Ŭ- ɸl2O3 ʚ ʚʷʞʫʱʝʤ ʦʪ 0,5 

ʜʦ 2 % ʚʨʝʤʷ ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 2 

é 21 ʤʠʥ, ʚʨʝʤʷ ʢʦʥʮʘ ʩʭʚʘʪʳʚʘʥʠʷ ï ʥʘ 10 é 50 

ʤʠʥ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʛʦ 

ʤʦʜʠʬʠʢʘʪʦʨʘ Ŭ-ɸl2O3 (Sʫʜ = 16000 ʩʤ
2
/ʛ) 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʦʪ 31 ʜʦ 57 

ʤʠʥ ʩ ʨʦʩʪʦʤ ʜʦʟʠʨʦʚʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 0,5é2 %. 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ɸl2O3 

(16000 ʩʤ
2
/ʛ), ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 

0,1-0,2 ʤʢʤ, ʫʩʠʣʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʮʝʤʝʥʪʥʦʡ 

ʩʫʩʧʝʥʟʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʘʃʠʥʘʤʠʢʩ ʉʇ-180 ʪʠʧ 2 ʩ 

ʟʘʤʝʜʣʷʶʱʠʤ ʵʬʬʝʢʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 

ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʧʨʠ 

ʥʘʠʙʦʣʴʰʝʡ ʜʦʟʠʨʦʚʢʝ 2 % Ŭ-ɸl2O3 ï ʥʘ 43 ʤʠʥ, ʧʨʠ 

ʵʪʦʤ ʢʦʥʝʮ ʩʭʚʘʪʳʚʘʥʠʷ ʤʝʥʷʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, 

ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʩʚʷʟʘʥʦ ʩ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʘʥʠʦʥʘʢʪʠʚʥʦʛʦ ʨʘʟʞʠʞʠʪʝʣʷ. ɼʦʙʘʚʢʘ 

ɻ-00 (ɔ- ɸl2O3) ʚʳʟʳʚʘʝʪ ʙʦʣʝʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ, ʥʘ ʩʣʘʙʝʝ ʚʣʠʷʝʪ ʥʘ 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʥʮʘ ʩʭʚʘʪʳʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʪʝʨʚʘʣ ʩʭʚʘʪʳʚʘʥʠʷ ʤʘʣʦ ʤʝʥʷʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʨʤʘʣʴʥʘʷ ʛʫʩʪʦʪʘ 

ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʜʦʟʠʨʦʚʢʠ ʠ ʚʠʜʘ 

ʚʚʦʜʠʤʦʛʦ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ. ʉʨʦʢʠ ʩʭʚʘʪʳʚʘʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʩʦʜʝʨʞʘʥʠʶ 

ʤʦʜʠʬʠʢʘʪʦʨʦʚ Ŭ-ɸl2O3 ʠ ɔ-ɸl2O3, ʠ ʫʜʝʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ Ŭ- ɸl2O3 ʚ 

ʚʷʞʫʱʝʤ ʦʪ 0,5 ʜʦ 2 % ʚʨʝʤʷ ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ 

ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 2 é 21 ʤʠʥ, ʚʨʝʤʷ ʢʦʥʮʘ 

ʩʭʚʘʪʳʚʘʥʠʷ ï ʥʘ 10 é 50 ʤʠʥ. ɼʦʙʘʚʢʘ ɻ-00 (ɔ- 

ɸl2O3) ʚʳʟʳʚʘʝʪ ʙʦʣʝʝ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʥʘʯʘʣʘ 

ʩʭʚʘʪʳʚʘʥʠʷ, ʥʘ ʩʣʘʙʝʝ ʚʣʠʷʝʪ ʥʘ ʩʦʢʨʘʱʝʥʠʝ 

ʢʦʥʮʘ ʩʭʚʘʪʳʚʘʥʠʷ, ʠʥʪʝʨʚʘʣ ʩʭʚʘʪʳʚʘʥʠʷ ʤʘʣʦ 
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ʤʝʥʷʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ɸl2O3 ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘʧʨʦʮʝʩʩʳ 

ʛʠʜʨʘʪʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʮʝʤʝʥʪʥʦʛʦ 

ʪʝʩʪʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ 

ʵʣʝʢʪʨʦʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ Ŭ-ʛʣʠʥʦʟʝʤʘ ʥʘ 

ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʣʠʟʘ, ʢʦʣʣʦʠʜʘʮʠʠ, ʢʦʘʛʫʣʷʮʠʠ ʠ 

ʜʨʫʛʠʝ ʵʪʘʧʳ ʛʠʜʨʘʪʘʮʠʠ. 
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ʇʈʀʄɽʅɽʅʀɽ ʉʊɸʃɽʂʆʄʇʆɿʀʊʅʓʍ 

ʉʊɽʈɾʅɽʁ ɺ ʂɸʏɽʉʊɺɽ ʅʆɺʆɻʆ ɺʀɼɸ 
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʘʨʤʠʨʦʚʘʥʠʷ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʯʘʪʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ ʜʣʷ ʩʪʘʣʴʥʳʭ ʩʪʝʨʞʥʝʡ, ʚ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʝ ʩʣʦʡ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ ʚʦʣʦʢʦʥ 

ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʚʦʩʧʨʠʷʪʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʫʩʠʣʠʡ. ʉʪʨʫʢʪʫʨʘ ʥʦʚʦʛʦ ʚʠʜʘ ʘʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʝʪʦʤ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʢ ʩʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ. ʀʩʧʳʪʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦ 

ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʦʡ ʧʨʦʜʦʣʴʥʦʡ ʘʨʤʘʪʫʨʦʡ ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. ʋʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ 

ʪʨʝʙʫʝʤʫʶ ʞʝʩʪʢʦʩʪʴ ʠ ʢʦʨʨʦʟʠʦʥʥʫʶ ʩʪʦʡʢʦʩʪʴ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʩʭʦʜʠʤʦʩʪʴ ʦʧʳʪʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɼʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʫʪʦʯʥʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʠʟʛʠʙʘʝʤʳʝ ʵʣʝʤʝʥʪʳ, ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ, 

ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 
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ABSTRACT 

 

The article examines the properties of steel-continuous-fiber composite bars, the use of which in reinforcing 

concrete structures has begun relatively recently. Unlike the use of various protective coatings for steel bars, in steel-

continuous-fiber composite reinforcement, the layer of composite fibers plays a significant role in bearing the applied 

forces. The structure of this new type of reinforcement has been developed taking into account the drawbacks of both 

steel reinforcement and fiber-reinforced polymer bars. Tests of structures with longitudinal steel-continuous-fiber 

composite bars have confirmed the feasibility of its application. The required stiffness and corrosion resistance of the 

bending elements have been achieved. Finite element modeling demonstrates satisfactory convergence between 

experimental and calculated parameters. Further research will  refine the rational areas of application of steel-

continuous-fiber composite bars in construction. 

Keywords: corrosion damage, bending elements, steel-composite reinforcement, finite element modeling. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ, 

ʩʥʠʞʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʷʚʣʷʶʪʩʷ 

ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʳ [2, 

5-11]. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ 

ʨʝʰʝʥʠʝʤ. ʂʦʨʨʦʟʠʷ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʝʪ ʧʨʦʯʥʦʩʪʴ 

ʘʨʤʘʪʫʨʳ, ʥʦ ʠ ʫʤʝʥʴʰʘʝʪ ʩʠʣʳ ʩʮʝʧʣʝʥʠʷ ʤʝʞʜʫ 

ʙʝʪʦʥʦʤ ʠ ʘʨʤʘʪʫʨʥʳʤʠ ʩʪʝʨʞʥʷʤʠ[1, 3, 4]. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʛʨʝʩʩʠʚʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʦʚʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʣʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ[12ï18]. ʊʘʢ, ʚ ʂʠʪʘʝ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ 

ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʢʦʨʨʦʟʠʠ ʘʨʤʘʪʫʨʳ ʥʝʜʘʚʥʦ 

ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 1,2% ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʜʫʢʪʘ ʩʪʨʘʥʳ[28, 29]. ʇʦ ʧʨʦʛʥʦʟʘʤ 

ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠʥʞʝʥʝʨʦʚ-ʩʪʨʦʠʪʝʣʝʡ, ʢ 

2025 ʛʦʜʫ ʨʝʤʦʥʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʙʫʜʝʪ ʩʪʦʠʪʴ ʦʢʦʣʦ 2 ʪʨʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ [30ï33]. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʨʨʦʟʠʠ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ 

ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ ʜʣʷ ʙʝʪʦʥʘ, ʠʥʛʠʙʠʪʦʨʳ 

ʢʦʨʨʦʟʠʠ, ʢʘʪʦʜʥʘʷ ʟʘʱʠʪʘ ʜʨʫʛʠʝ [34ï39]. ɺʩʝ ʦʥʠ 

ʠʤʝʶʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʦʠʩʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ ʧʨʦʜʦʣʞʘʶʪʩʷ.  

ʂʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ (ɸʂʇ) ʯʘʩʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʢʘʢ ʵʬʬʝʢʪʠʚʥʘʷ 

ʟʘʤʝʥʘ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʝ[19ï23]. 

ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʫ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ 

ʧʣʦʱʘʜʢʠ ʪʝʢʫʯʝʩʪʠ, ʥʠʟʢʠʡ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ɸʂʇ ʧʨʠʚʦʜʷʪ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʣʷ ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʢ ʧʦʷʚʣʝʥʠʶ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʦʛʠʙʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʨʘʩʢʨʳʪʠʶ ʪʨʝʱʠʥ [24ï27]. 

ʅʦʚʳʤ ʚʠʜʦʤ ʘʨʤʠʨʦʚʘʥʠʷ ʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʘʣʘ ʧʦʷʚʠʚʰʘʷʩʷ ʚ ʥʘʯʘʣʝ 2000-ʭ 

ʛʦʜʦʚ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ (SFCB ʚ 

ʟʘʨʫʙʝʞʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʣʴʥʳʭ 

ʩʪʝʨʞʥʝʡ ʩ ʨʘʟʣʠʯʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʢʦʤʧʦʟʠʪʥʳʤ, ʚ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʝ ʩʣʦʡ 

ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ ʚʦʣʦʢʦʥ ʠʛʨʘʝʪ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ 

ʚʦʩʧʨʠʷʪʠʠ ʨʘʩʪʷʛʠʚʘʶʱʠʭ ʫʩʠʣʠʡ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ 

ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʦʙʱʝʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʷ (ʨʠʩʫʥʦʢ 1). 

ʉʪʨʫʢʪʫʨʘ SFCB ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʝʪʦʤ ʥʝʜʦʩʪʘʪʢʦʚ 

ʢʘʢ ʩʪʘʣʴʥʦʡ, ʪʘʢ ʠ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ: ʩʪʘʣʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʝʨʞʥʷ, ʘ 

ʥʘʨʫʞʥʳʡ ʩʣʦʡ ʚʳʧʦʣʥʝʥ ʠʟ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʨʠʩʫʥʦʢ 2). ʇʦʣʫʯʝʥʥʳʡ ʩʪʝʨʞʝʥʴ 

ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʦʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʝʨʞʥʝʡ, ʠʟʫʯʝʥʠʝ ʠʭ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʩʪʦʡʢʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪ ʧʨʠʤʝʥʝʥʠʝ SFCB 

ʚ ʘʨʤʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. 

 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʩʪʝʨʞʥʷ SFCB [36] 

ʘ ï ʩʪʘʣʴʥʘʷ ʘʨʤʘʪʫʨʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

ʙ ï ʩʣʦʡ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ ʚʦʣʦʢʦʥ 

 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ 

ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʦʛʦ ʩʪʝʨʞʥʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʜʥʦʦʩʥʦʝ ʨʘʩʪʷʞʝʥʠʝ. ʈʘʟʣʠʯʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʩʪʘʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʠ 

ʢʦʤʧʦʟʠʪʥʳʭ ʚʦʣʦʢʦʥ ʙʳʣʦ ʦʩʥʦʚʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʢʦʪʦʨʘʷ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʦʣʦʢʦʥ. ʉʚʦʡʩʪʚʘ 

ʢʦʤʧʦʥʝʥʪʦʚ SFCB ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺ 

ʠʩʧʳʪʘʥʠʠ SFCB ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʧʦ ʢʨʘʷʤ ʩʪʝʨʞʥʷ, 

ʢʘʢ ʠ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ, 

 ͊

 ͋
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ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʪʘʣʴʥʳʝ ʤʫʬʪʳ (ʨʠʩʫʥʦʢ 3), 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʩʤʷʪʠʶ ʥʘʨʫʞʥʳʭ ʚʦʣʦʢʦʥ ʠ 

ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ. 

ɿʘʚʠʩʠʤʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʩʪʘʣʴʥʦʡ ʠ 

ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʦʪ ʥʘʧʨʷʞʝʥʠʡ ʠʟʚʝʩʪʥʳ 

(ʨʠʩʫʥʦʢ 4). ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ 

ʘʨʤʠʨʦʚʘʥʠʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ 

ʚʥʝʰʥʝʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ ʩʣʦʷ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 

ʩʥʠʞʘʝʪʩʷ. ʆʜʥʘʢʦ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ SFCB 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʧʣʦʱʘʜʠ ʥʘʨʫʞʥʦʛʦ ʩʣʦʷ 

ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʢʦʤʧʦʟʠʪʘ. 

 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 2. ʌʦʪʦ ʩʪʝʨʞʥʝʡ SFCB [34] 

ʘ ï ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʙ ï ʛʦʪʦʚʳʝ ʩʪʝʨʞʥʠ 

 

ʊʘʙʣʠʮʘ 1[34] 

ʉʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ SFCB 
ʊʠʧ ɼʠʘʤʝʪʨ, 

ʤʢʤ 

ʄʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ, 

ɻʇʘ 

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ, 

ʄʇʘ 

ʇʨʝʜʝʣ 

ʧʨʦʯʥʦʩʪʠ, 

ʄʇʘ 

ʇʣʦʪʥʦʩʪʴ, 

ʛ\ʩʤ3 

ʋʜʣʠʥʝʥʠʝ, 

% 

ʋʛʣʝʨʦʜʥʦʝ ʚʦʣʦʢʥʦ (ʊ700) 8 230 - 3680 1,8 1,6 

ɹʘʟʘʣʴʪʦʚʦʝ ʚʦʣʦʢʥʦ (CBF13) 13 90 - 2250 2,63 2,5 

ʉʪʘʣʴʥʦʡ ʩʪʝʨʞʝʥʴ 10
4
 200 420 584 7,80 15,0 

ʉʚʷʟʫʶʱʝʝ (Atlac 430) - 3,6 - 95 1,06 6,1 

 

 

 
ʈʠʩʫʥʦʢ 3. ʄʝʪʦʜ ʠʩʧʳʪʘʥʠʷ SFCB ʥʘ ʨʘʩʪʷʞʝʥʠʝ [34] 

 

 

ɼʣʷ ʩʪʝʨʞʥʝʡ SFCB ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʦʪ ʥʘʧʨʷʞʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 5, ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʦʧʳʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʫʯʠʪʳʚʘʝʪ ʩʚʦʡʩʪʚʘ ʦʙʦʠʭ 

ʤʘʪʝʨʠʘʣʦʚ. ɼʠʘʛʨʘʤʤʘ çʥʘʧʨʷʞʝʥʠʷ ï 

ʜʝʬʦʨʤʘʮʠʠè ʷʚʣʷʝʪʩʷ ʜʚʫʭʣʠʥʝʡʥʦʡ ʚʧʣʦʪʴ ʜʦ 

ʨʘʟʨʫʰʝʥʠʷ ʥʘʨʫʞʥʳʭ ʚʦʣʦʢʦʥ. ʋʯʘʩʪʦʢ I 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʙʦʪʫ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʩʦʩʪʘʚʝ 

ʩʪʝʨʞʥʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʝ yʪʝʢʫʯʝʩʪʠ, ʥʘ ʫʯʘʩʪʢʝ II  

ʩʪʝʨʞʝʥʴ ʚʦʩʧʨʠʥʠʤʘʝʪ ʥʘʛʨʫʟʢʫ ʚʧʣʦʪʴ ʜʦ ʨʘʟʨʳʚʘ 

ʚʥʝʰʥʠʭ ʚʦʣʦʢʦʥ, ʠ ʥʘ ʫʯʘʩʪʢʝ III  ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʝʜʝʥʠʝ ʘʨʤʘʪʫʨʳ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʣʴʶ ʧʨʝʜʝʣʘ 

ʧʨʦʯʥʦʩʪʠ.  

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʨʘʙʦʪʦʡ 

ʩʪʝʨʞʥʷ SFCB ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ 

ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʞʠʤʘʶʱʠʭ ʫʩʠʣʠʡ ʪʨʝʙʫʝʪ ʫʯʝʪʘ 

ʨʘʙʦʪʳ ʦʙʦʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʨʤʘʪʫʨʳ. 

ʂʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʨʘʙʦʪʘʶʪ ʧʨʠ ʩʞʘʪʠʠ ʠ 

ʨʘʩʪʷʞʝʥʠʠ ʩʦʚʝʨʰʝʥʥʦ ʧʦ-ʨʘʟʥʦʤʫ. ɿʥʘʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ ʩ 

ʘʨʘʤʠʜʥʳʤʠ, ʙʘʟʘʣʴʪʦʚʳʤʠ, ʩʪʝʢʣʷʥʥʳʤʠ, 

ʫʛʣʝʨʦʜʥʳʤʠ ʠ ʚʦʣʦʢʥʘʤʠ ʧʨʠʥʠʤʘʶʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤʠ 20, 50, 55, 78 ʠ ʧʨʦʮʝʥʪʦʚ 

ʦʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ 

[34ï38]. ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ 

ʙʘʟʘʣʴʪʦʢʦʤʧʦʟʠʪʥʦʛʦ ʩʪʝʨʞʥʷ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 80% ʦʪ ʝʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʧʨʠ 

ʨʘʩʪʷʞʝʥʠʠ. ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʩʪʝʨʞʥʷ SFCB ʥʘ 

ʩʞʘʪʠʝ ʚʳʜʝʣʷʶʪ ʪʨʠ ʬʦʨʤʳ ʨʘʟʨʫʰʝʥʠʷ: ʧʦʪʝʨʷ 

ʤʝʩʪʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʫʧʨʫʛʦʡ ʩʪʘʜʠʠ ʨʘʙʦʪʳ ʜʦ 

ʥʘʩʪʫʧʣʝʥʠʷ ʪʝʢʫʯʝʩʪʠ ʩʪʘʣʠ, ʧʦʪʝʨʷ ʤʝʩʪʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʣʴʶ ʧʨʝʜʝʣʘ 

ʪʝʢʫʯʝʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʝ ʩʪʝʨʞʥʝʤ SFCB ʧʨʝʜʝʣʘ 

ʧʨʦʯʥʦʩʪʠ. 

 

 

˿ͭ͊͡Έͤ͊Ύ 

ͣͯͺͭ͊ 
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                                           ʘ)                                             ʙ) 

ʈʠʩʫʥʦʢ 4. ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ [34] ʜʣʷ ʩʪʘʣʠ (ʘ) ʠ 

ʢʦʤʧʦʟʠʪʥʳʭ ʚʦʣʦʢʦʥ (ʙ)  

 
ʈʠʩʫʥʦʢ 5. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ SFCB[34] 

 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʤʠ 

ʩʪʝʨʞʥʷʤʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʚʪʦʨʘʤʠ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ 

ʟʘʱʠʪʳ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ 

ʢʦʨʨʦʟʠʠ. ʇʦʚʝʜʝʥʠʝ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʦʙʨʘʟʮʦʚ ʩ 

ʥʦʚʳʤ ʚʠʜʦʤ ʘʨʤʠʨʦʚʘʥʠʷ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ 

ʨʘʙʦʪʦʡ ʘʥʘʣʦʛʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ɸʂʇ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʭʦʨʦʰʦ ʩʦʧʨʦʪʠʚʣʷʶʪʩʷ ʨʘʟʨʫʰʠʪʝʣʴʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ, ʥʦ ʠʟʫʯʝʥʳ ʚ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʨʫʰʝʥʠʝ ʙʘʣʦʢ, 

ʘʨʤʠʨʦʚʘʥʥʳʭ ɸʂʇ, ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʟʨʳʚʦʤʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ. ʊʘʢʘʷ 

ʬʦʨʤʘ ʨʘʟʨʫʰʝʥʠʷ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʣʝʤʦʡ. 

ʉʤʝʰʘʥʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʩʪʘʣʴʥʳʤʠ ʠ 

ʢʦʤʧʦʟʠʪʥʳʤʠ ʩʪʝʨʞʥʷʤʠ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʬʦʨʤʫ 

ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʘ, ʠʩʢʣʶʯʠʪʴ ʭʨʫʧʢʦʝ 

ʨʘʟʨʫʰʝʥʠʝ, ʥʦ ʩʪʘʣʴʥʳʝ ʩʪʝʨʞʥʠ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ 

ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ʙʫʜʫʪ ʧʦʜʚʝʨʞʝʥʳ ʢʦʨʨʦʟʠʠ. ɼʣʷ 

ʦʙʨʘʟʮʦʚ ʩʦ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʤʠ ʩʪʝʨʞʥʷʤʠ 

ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʢʘʢ ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʩʪʦʡʢʦʩʪʠ ʘʨʤʘʪʫʨʳ, ʪʘʢ ʠ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʝʝ ʨʘʟʨʫʰʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʦʛʦ ʫ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩ ʘʨʤʘʪʫʨʦʡ, ʠʤʝʶʱʝʡ ʬʠʟʠʯʝʩʢʠʡ 

ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʫʞʝ ʧʨʦʚʝʜʝʥʳ ʦʧʳʪʳ ʩ ʠʟʛʠʙʘʝʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 

ʘʨʤʠʨʦʚʘʥʥʳʤʠ ʥʦʚʳʤ ʚʠʜʦʤ ʩʪʝʨʞʥʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩ 

ʫʯʝʪʦʤ ʫʞʝ ʥʘʢʦʧʣʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʨʘʙʦʪʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʙʨʘʟʮʦʚ ʩ 

ʢʦʤʧʦʟʠʪʥʳʤ ʘʨʤʠʨʦʚʘʥʠʝʤ. ʇʨʠʤʝʨʦʤ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʩ ʠʟʛʠʙʘʝʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, 

ʘʨʤʠʨʦʚʘʥʥʳʤʠ SFCB, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʨʘʙʦʪʘ 

ɺʘʥʛʘ ʠ ʜʨ. [40]. ʆʙʨʘʟʮʳ ʘʨʤʠʨʦʚʘʣʠʩʴ 

ʧʨʦʜʦʣʴʥʳʤʠ ʩʪʝʨʞʥʷʤʠ SFCB ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʢʦʤʧʦʟʠʪʥʦʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʦʡ. 

ɸʚʪʦʨʳ ʠʟʛʦʪʦʚʠʣʠ ʠ ʠʩʧʳʪʘʣʠ ʙʘʣʢʠ, ʚʳʧʦʣʥʠʣʠ 

ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʅʘʛʨʫʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ 

ʩʭʝʤʝ ʯʝʪʳʨʝʭʪʦʯʝʯʥʦʛʦ ʠʟʛʠʙʘ ʩ ʧʨʦʣʝʪʦʤ 1800 

ʤʤ ʠ ʧʨʦʣʝʪʦʤ ʩʨʝʟʘ 600 ʤʤ. ʈʘʟʤʝʨʳ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʙʘʣʦʢ ʧʨʠʥʷʪʳ ʨʘʚʥʳʤʠ 200 ʭ 400(h) ʤʤ, 

ʨʘʙʦʯʘʷ ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʣʘ 375 ʤʤ. ʇʨʦʜʦʣʴʥʳʝ 

ʩʪʝʨʞʥʠ ʠʤʝʣʠ ʜʠʘʤʝʪʨ 12 ʤʤ, ʘ ʧʦʧʝʨʝʯʥʳʝ ï 10 

ʤʤ. 

ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ 

ʩʦʟʜʘʥʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ABAQUS 2020, 

ʧʨʦʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ 

ʙʘʣʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʪʦʥʘ, ʚʣʠʷʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ 

ʩʪʘʣʠ ʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʩʣʦʷ SFCB ʥʘ ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ 

ʥʘ ʨʘʩʪʷʞʝʥʠʝ SFCB (ʨʠʩʫʥʦʢ 6).  

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨʳ ʦʮʝʥʠʣʠ ʚʦʟʤʦʞʥʳʝ 

ʬʦʨʤʳ ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʨʝʜʣʦʞʠʣʠ ʬʦʨʤʫʣʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʨʘʟʮʦʚ. ɺ 

ʤʦʜʝʣʠ ʫʯʪʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʩʮʝʧʣʝʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ 

ʘʨʤʘʪʫʨʳ ʩ ʙʝʪʦʥʦʤ. ʅʘʛʨʫʞʝʥʠʝ ʚʳʧʦʣʥʝʥʦ ʩ 

ʢʦʥʪʨʦʣʝʤ ʧʝʨʝʤʝʱʝʥʠʡ. 

ʀʟʤʝʥʝʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ ʚ ʩʤʝʰʘʥʥʦʤ 

ʧʨʦʜʦʣʴʥʦʤ ʘʨʤʠʨʦʚʘʥʠʠ ʙʘʣʦʢ ʢʦʤʧʦʟʠʪʥʳʭ ʠ 

SFCB ʩʪʝʨʞʥʝʡ ʘʚʪʦʨʘʤ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ 

ʧʘʨʘʤʝʪʨʳ ʘʨʤʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʟʨʳʚʦʚ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ ʠ 

ʥʘʨʫʞʥʦʛʦ ʩʣʦʷ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥʘ ʙʣʠʟʢʘʷ ʩʭʦʜʠʤʦʩʪʴ 
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ʚʝʣʠʯʠʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʙʝʪʦʥʘ ʠ 

ʘʨʤʘʪʫʨʳ ʚ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ.  

 

 
ʈʠʩʫʥʦʢ 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ[40] 

 

ʇʨʦʛʠʙʳ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʦʮʝʥʝʥʳ ʪʘʢʞʝ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ ʘʨʤʠʨʦʚʘʥʠʷ. ʊʘʢ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʙʘʣʦʢ ʩ ʢʦʤʧʦʟʠʪʥʳʤ, ʢʦʤʧʦʟʠʪʥʳʤ 

ʠ ʩʪʘʣʴʥʳʤ, ʢʦʤʧʦʟʠʪʥʳʤ ʠ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʤ 

ʧʨʦʜʦʣʴʥʳʤ ʘʨʤʠʨʦʚʘʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ. 

ʂʨʠʚʘʷ ʥʘʛʨʫʟʢʘïʧʨʦʛʠʙ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ 

ʙʣʠʟʢʠʡ ʢ ʜʚʫʭʣʠʥʝʡʥʦʤʫ ʚʠʜ ʠ ʦʪʨʘʞʘʝʪ ʣʠʥʝʡʥʦ-

ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ, ʜʣʷ 

ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʩʣʫʯʘʷ ʢʨʠʚʳʝ ʩʢʦʨʝʝ ʠʤʝʶʪ 

ʪʨʝʭʣʠʥʝʡʥʦʝ ʦʯʝʨʪʘʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʘʣʠʯʠʝʤ 

ʤʘʪʝʨʠʘʣʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʧʣʦʱʘʜʢʦʡ ʪʝʢʫʯʝʩʪʠ. 

ʉʨʘʚʥʝʥʠʝ ʙʘʣʦʢ ʩ ʢʦʤʧʦʟʠʪʥʳʤ ʠ ʩʤʝʰʘʥʥʳʤ 

ʘʨʤʠʨʦʚʘʥʠʝʤ ʠʟ ʩʪʘʣʴʥʳʭ ʠ ʢʦʤʧʦʟʠʪʥʳʭ 

ʩʪʝʨʞʥʝʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʧʨʠ 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʨʦʮʝʥʪʘʭ ʧʨʦʜʦʣʴʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ 

ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʫʶ ʞʝʩʪʢʦʩʪʴ ʧʨʠ ʠʟʛʠʙʝ ʥʘ 

ʫʧʨʫʛʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ, ʪ.ʝ. ʜʦ ʧʦʷʚʣʝʥʠʷʪʨʝʱʠʥ 

(ʨʠʩʫʥʦʢ 7).  

 

 
ʈʠʩʫʥʦʢ 7. ɻʨʘʬʠʢ ʧʨʦʛʠʙʦʚ ʦʙʨʘʟʮʦʚ ʩʦ 

ʩʤʝʰʘʥʥʳʤ ʢʦʤʧʦʟʠʪʥʳʤ ʠ  

ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʤ ʘʨʤʠʨʦʚʘʥʠʝʤ [40] 

---  ï ʜʘʥʥʳʝ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ 

-  ï ʦʧʳʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

 

ʆʜʥʘʢʦ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʙʘʣʦʢ ʚ 

ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʫʶ ʩʪʘʜʠʶ ʦʙʨʘʟʮʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʧʨʦʜʦʣʴʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʩʪʝʨʞʥʠ ʚ ʩʦʩʪʘʚʝ 

ʩʤʝʰʘʥʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʴʰʝʝ 

ʩʥʠʞʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʧʨʠ ʠʟʛʠʙʝ ʧʨʠ ʙʦʣʴʰʝʤ 

ʩʦʜʝʨʞʘʥʠʠ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ. ʆʙʨʘʟʮʳ ʩ 

ʧʨʦʜʦʣʴʥʦʡ ɸʂʇ ʦʙʣʘʜʘʶʪ ʥʘʠʤʝʥʴʰʝʡ 

ʞʝʩʪʢʦʩʪʴʶ. ʉʨʘʚʥʝʥʠʝ ʙʘʣʦʢ ʩʦ ʩʤʝʰʘʥʥʳʤ 

ʢʦʤʧʦʟʠʪʥʳʤ ʠ ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʤ ʘʨʤʠʨʦʚʘʥʠʝʤ 

ʚʳʷʚʠʣʦ ʨʦʩʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʛʠʙʦʚ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ ʩʪʝʨʞʥʝʡ SFCB.ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʨʤʠʨʦʚʘʥʠʷ SFCB 

ʠʟʛʠʙʥʘʷ ʞʝʩʪʢʦʩʪʴ ʙʘʣʦʢ ʧʦʚʳʰʘʝʪʩʷ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɸʚʪʦʨʳ ʵʪʦ ʦʙʦʩʥʦʚʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʤ 

ʫʯʝʪʦʤ ʚ ʤʦʜʝʣʠ ʬʘʢʪʦʨʦʚ ʩʮʝʧʣʝʥʠʷ, 

ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ 

ʥʦʚʦʛʦ ʚʠʜʘ ʘʨʤʘʪʫʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʚʳʡ ʚʠʜ ʘʨʤʘʪʫʨʳ 

ʧʦʣʫʯʝʥ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʚʦʢʨʫʛ ʩʪʘʣʴʥʦʛʦ ʩʪʝʨʞʥʷ 

ʩʣʦʷ ʠʟ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʦʣʦʢʥʘ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʩʣʦʷ ʙʫʜʫʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʩʚʦʡʩʪʚʘ. ʉʪʘʣʝʢʦʤʧʦʟʠʪʥʘʷ 

ʘʨʤʘʪʫʨʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ ʦʙʦʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʨʠ ʵʪʦʤ ʦʙʣʘʜʘʝʪ ʦʩʦʙʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʠʤʝʝʪ ʩʚʦʶ ʨʘʮʠʦʥʘʣʴʥʫʶ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠʟʛʠʙʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʘʨʤʠʨʦʚʘʥʠʝʤ SFCB 

ʩʪʝʨʞʥʷʤʠ, ʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘʤʦʞʥʦʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, 

ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʩʪʘʣʴʥʦʛʦ 

ʩʪʝʨʞʥʷ ʚ ʩʦʩʪʘʚʝ SFCB ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʠʟʛʠʙʥʫʶ ʞʝʩʪʢʦʩʪʴ ʙʘʣʢʠ.ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʦʯʝʨʪʘʥʠʷ ʢʨʠʚʦʡ ʥʘʛʨʫʟʢʘïʧʨʦʛʠʙ. 

ɼʚʫʭʣʠʥʝʡʥʳʡ ʛʨʘʬʠʢ ʩʪʘʥʦʚʠʪʩʷ ʪʨʝʭʣʠʥʝʡʥʳʤ. 

ʇʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʥʦʚʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ 

ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʩʪʝʨʞʥʝʡ ʧʦʟʚʦʣʠʣʦ 

ʧʦʣʫʯʠʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ 

ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʟʛʠʙʘʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʋʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʩʪʘʣʝʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ ʜʝʣʘʶʪ ʵʪʦʪ ʚʠʜ 

ʘʨʤʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɼʘʣʴʥʝʡʰʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ SFCB ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ/ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ɺʦʣʢʦʚʘ ʉ.ɺ., 

 ʁ



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

100  

 

ʐʫʤʠʣʦʚʘ ɽ.ʖ., ʊʫʨʯʘʥʠʥʦʚ ɻ.ɽ. // ʎʠʢʣ ʣʝʢʮʠʡ. ɹʝʣʛʦʨʦʜ, 

2022. 

2.ʂʫʨʙʘʪʦʚ ɺ.ʃ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʠʥʞʝʥʝʨʘ-ʩʪʨʦʠʪʝʣʷ // 

ʄʦʩʢʚʘ, 2012. 

3. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʂʦʤʘʨʦʚʘ ʅ.ɼ., ʈʠʤʰʠʥ ɺ.ʀ. ʇʦʣʟʫʯʝʩʪʴ 

ʮʝʤʝʥʪʥʳʭ ʙʝʪʦʥʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ // 
ɹʉʊ: ɹʶʣʣʝʪʝʥʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 2016.  ̄5 (981). ʉ. 27-

32.  

4. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ. ʂʘʪʘʣʦʛ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ: ʚʠʜʳ, ʤʘʪʝʨʠʘʣʳ, ʢʦʥʩʪʨʫʢʮʠʠ ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ // ɹʝʣʛʦʨʦʜ, 2018. 

5. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʢʘʧʠʪʘʣʴʥʦʝ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ɺ 2-ʭ ʯʘʩʪʷʭ // ʊʦʤ ʏʘʩʪʴ 1. 

ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, 2014. 

6. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʩʪʨʫʢʮʠʠ ʮʝʤʝʥʪʥʳʭ ʙʝʪʦʥʦʚ // 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. 2016.  ̄1 (1). ʉ. 7-14. 

7. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʟʦʥʝ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʮʠʣʠʥʜʨʠʯʝʢʦʡ ʬʦʨʤʳ // ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. 

2018.  ̄2 (6). ʉ. 29-36. 

8. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ɻʫʣʳʥʠʥʘ ɽ.ɺ. ʉʧʝʮʠʘʣʴʥʳʡ 

ʢʫʨʩ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʠʥʝʨʘʣʴʥʳʝ 

ɺʦʜʳ, 2016. 
9. ʂʫʩʪʠʢʦʚʘ ʖ.ʆ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʙʠʥ ʃ.ʀ. ʇʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 
ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ // ɾʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

2014.  ̄7. ʉ. 14-18. 

10.ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ. ɻʝʦʜʝʟʠʯʝʩʢʠʝ 
ʨʘʙʦʪʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ // ʉʝʨ. ɺʳʩʰʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, 2016. 

11. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ. ʊʝʭʥʦʣʦʛʠʷ ʠ 
ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ // ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 08.03.01 

çʉʪʨʦʠʪʝʣʴʩʪʚʦè. ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, 2021. 
12.ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ. // 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʨʘʙʦʪ. ɹʝʣʛʦʨʦʜ, 2013.  

13. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ. ʂʦʥʪʨʦʣʴ ʠ 

ʥʘʜʟʦʨ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ // 

ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, 2016. 

14.ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ. ʉʪʨʦʠʪʝʣʴʥʦ-
ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ // ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. 

ʐʫʭʦʚʘ. 2015.  ̄262. ʉ. 978. 
15.ʂʫʯʝʨʝʥʢʦ ɺ.ɸ., ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʨʠʯʠʥ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʚ ʥʝʩʫʱʠʭ ʠ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʙʘʩʩʝʡʥʘ ʚ ʟʜʘʥʠʠ // ʕʢʩʧʝʨʪ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 
2022.  ̄1 (16). ʉ. 75-81. 

16. ʄʦʩʘʢʦʚ ɹ.ʉ., ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ. ʆʩʥʦʚʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʪʷʞʝʣʳʭ ʙʝʪʦʥʦʚ // ʄʠʥʝʨʘʣʴʥʳʝ 
ɺʦʜʳ, 2017. 

17. ʆʙʩʣʝʜʦʚʘʥʠʝ ʠ ʠʩʧʳʪʘʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ // ʋʯʝʙʥʠʢ 
ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ 

"ʇʨʦʤʳʰʣʝʥʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨ-ʚʦ" ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 

"ʉʪʨ-ʚʦ". ʀʟʜ. 3-ʝ, ʩʪʝʨ. ʄʦʩʢʚʘ, 2007. 
18.ʆʙʩʣʝʜʦʚʘʥʠʝ ʠ ʠʩʧʳʪʘʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʋʯʝʙʥʠʢ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ 

"ʇʨʦʤʳʰʣʝʥʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ" ʥʘʧʨʘʚʣʝʥʠʷ 
ʧʦʜʛʦʪʦʚʢʠ "ʉʪʨʦʠʪʝʣʴʩʪʚʦ" / (ʀʟʜ. 4-ʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ.) ʄʦʩʢʚʘ, 

2012. 

19.ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʜʝʛʨʘʜʘʮʠʠ ʙʝʪʦʥʥʦʛʦ ʢʦʤʧʦʟʠʪʘ / ʈʠʤʰʠʥ 
ɺ.ʀ., ɺʘʨʣʘʤʦʚ ɸ.ɸ., ʂʫʨʙʘʪʦʚ ɺ.ʃ., ɸʥʧʠʣʦʚ ʉ.ʄ. // 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 2019.  ̄6. ʉ. 12-17. 

20. ʈʠʤʰʠʥ ɺ.ʀ., ɹʠʢʙʦʚ ʈ.ʍ., ʂʫʩʪʠʢʦʚʘ ʖ.ʆ. ʅʝʢʦʪʦʨʳʝ 
ʵʣʝʤʝʥʪʳ ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ // ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. 
ʐʫʭʦʚʘ. 2005.  ̄10. ʉ. 381-383. 

21. ʈʠʤʰʠʥ ɺ.ʀ., ɻʨʝʜʞʝʚ ɺ.ɸ. ʇʨʘʚʦʚʝʜʝʥʠʝ. ʦʩʥʦʚʳ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ // ʉʝʨ. ʋʯʝʙʥʠʢ XXI  ʚʝʢ. 
ɹʘʢʘʣʘʚʨ. ʄʦʩʢʚʘ, 2015. 

22.ʈʠʤʰʠʥ ɺ.ʀ., ɻʨʝʜʞʝʚ ɺ.ɸ. ʆʩʥʦʚʳ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (2-ʝ ʠʟʜʘʥʠʝ, 

ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ ʠ ʜʦʧʦʣʥʝʥʥʦʝ) // ʄʦʩʢʚʘ, 2015.  

23. ʈʠʤʰʠʥ ɺ.ʀ., ʂʝʮʢʦ ɽ.ʉ., ʊʨʫʥʪʦʚ ʇ.ʉ. ɹʦʣʴʰʦʡ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʩʣʦʚʘʨʴ. ʊʦʤ 1 ɸ-ʆ. ʄʦʩʢʚʘ, 2022. 

24. ʈʠʤʰʠʥ ɺ.ʀ., ʂʨʠʰʘʥ ɸ.ʃ., ʄʫʭʘʤʝʪʟʷʥʦʚ ɸ.ʀ. ʇʦʩʪʨʦʝʥʠʝ 
ʜʠʘʛʨʘʤʤʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʜʥʦʦʩʥʦ ʩʞʘʪʦʛʦ ʙʝʪʦʥʘ // 

ɺʝʩʪʥʠʢ ʄɻʉʋ. 2015.  ̄6. ʉ. 23-31. 

25. ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʙʠʥ ʃ.ʀ., ʉʘʚʢʦ ɸ.ɺ. ʈʝʩʫʨʩ ʩʠʣʦʚʦʛʦ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ // Academia. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 2009.  ̄

5. ʉ. 483-491. 
26.ʊʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʞʠʣʳʭ ʟʜʘʥʠʡ // ʋʯʝʙʥʠʢ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ. ʉʝʨ. ɼʣʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 
ʟʘʚʝʜʝʥʠʡ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ. (ʀʟʜ. 2-ʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ.) ʄʦʩʢʚʘ, 

2008. 

27. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ / ʂʫʨʙʘʪʦʚ ɺ.ʃ., 
ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ., ɼʘʡʨʦʥʘʩ ʄ.ɺ. // ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ. ʄʦʩʢʚʘ, 2020. 

28. Anti-Corrosion Reinforcements Using Coating Technologies / 

Yan L., DengW.,Wang N., Xue X., Hua, J., Chen Z. // Polymers 

2022.  ̄14 (4782) 

29. Changes in the topology of a concrete porous space in 
interactions with the external medium / Bazhenov Y.M., Erofeev 

V.T., Rimshin V.I., Markov S.V., Kurbatov V.L. // Engineering Solid 

Mechanics. 2016. ʊ. 4.  ̄4. ʉ. 219-225. 
30. Frame composites based on soluble glass / Erofeev V.T., 

Zavalishin E.V., Rimshin V.I., Kurbatov V.L., Stepanovich M.B. // 

Research Journal of Pharmaceutical, Biological and Chemical 
Sciences. 2016. ʊ. 7.  ̄3. ʉ. 2506-2517. 

31. Improvement of strength and stiffness of components of main 

struts with foundation in wooden frame buildings / Rimshin V.I., 
Labudin B.V., Melekhov V.I., Orlov A., Kurbatov V.L. // ARPN 

Journal of Engineering and Applied Sciences. 2018. ʊ. 13.  ̄11. ʉ. 

3851-3856. 
32. Load-bearing capacity of short concrete-filled steel tube columns 

of circular cross section / Krishan A.L., Troshkina E.A., Rimshin 

V.I., Rahmanov V.A., Kurbatov V.L. // Research Journal of 

Pharmaceutical, Biological and Chemical Sciences. 2016. ʊ. 7.  ̄3. 

ʉ. 2518-2529. 

33. Mathematical modeling of groundwaters pressure distribution in 
the underground structures by cylindrical form zone / Telichenko V., 

Rimshin V., Eremeev V., Kurbatov V. // MATEC Web of 

Conferences. 2018. ʉ. 02025.  
34. Mechanical Properties of Steel-FRP Composite Bars (SFCBs) 

and Performance of SFCB Reinforced Concrete Structures / WuG., 

SunZ.Y., WuZ.S., LuoY.B.  //Advances in Structural Engineering 
2012. Vol. 15, No. 4 

35. New types of steel-FRP composite bar with round steel bar inner 

core: Mechanical properties and bonding performances in concrete / 
ZhaoD., PanJ., ZhouY., SuiL., YeZ. // Construction and Building 

Materials 2020.  ̄242 
36. Tension and bonding behaviour of steel-FRP composite bars 

subjected to the coupling effects of chloride corrosion and load / 

Wenjie G., HanM.Y., GuanZ., ZhangP., AshourA., LiW., LuW., 
CaoD., YaoS.// Construction and Building Materials 2021.  ̄296 

37. The impact of mineral aggregates on the thermal conductivity of 

cement composites / Korotaev S.A., Kalashnikov V.I., Rimshin V.I., 
Erofeeva I.V., Kurbatov V.L. // Ecology, Environment and 

Conservation. 2016. ʊ. 22.  ̄3. ʉ. 1159-1164. 

38. The problem optimization triangular geometric line field / 
Antoshkin V.D., Erofeev V.T., Travush V.I., Rimshin V.I., Kurbatov 

V.L. // Modern Applied Science. 2015. ʊ. 9.  ̄3. ʉ. 46-50. 

39. Vibrocreep of concrete with a nonuniform stress state / Rimshin 
V.I., Larionov E.A., Erofeyev V.T., Kurbatov V.L. // Life Science 

Journal. 2014. ʊ. 11.  ̄11. ʉ. 278-280. 

40. Wang A., Zhang Z., Liu Y. Flexural Performance of Steel-
Continuous-Fiber Composite Bar andFiber-Reinforced Polymer Bar 

Hybrid-ReinforcedSustainable Sea-SandConcrete Beams: Numerical 

andTheoretical Study // Sustainability 2024.  ̄16 (1866)  

 

  



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

101  

 

ʋɼʂ 550.8.053 

 

ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀɽ 

ʀɿʓʉʂɸʅʀʗ ʇʈʀ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

ʀʅɼʀɺʀɼʋɸʃʔʅʆɻʆ ɾʀʃʆɻʆ ɼʆʄɸ 

ʈʠʤʰʠʥ ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ  

ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸɸʉʅ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

 

ʂʫʟʠʥʘ ʀʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʄʘʛʠʩʪʨʘʥʪ 

 

ʊʨʫʥʪʦʚ ʇʘʚʝʣ ʉʝʨʛʝʝʚʠʯ 

ɸʩʧʠʨʘʥʪ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

(ʅʀʋ ʄɻʉʋ),  

ʛ. ʄʦʩʢʚʘ 

 

ʂʝʮʢʦ ɽʢʘʪʝʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ɸʩʧʠʨʘʥʪ 

 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʬʠʟʠʢʠ (ʅʀʀʉʌ ʈɸɸʉʅ), 

ʛ. ʄʦʩʢʚʘ 

 

ENGINEERING  AND GEOLOGICAL  SURVEYS 

DURING THE CONSTRUCTION OF AN 

INDIVIDUAL  RESIDENTIAL  BUILDING  

Rimshin Vladimir Ivanovich  

Corresponding Member of RAASN, Doctor of technical 

Sciences, Professor  

 

Kuzina Irina  Sergeevna 

Undergraduate student 

 

Truntov Pavel Sergeevich 

Graduate student 

 

Federal state budget educational of higher education 

çNational research Moscow state university of civil 

engineeringè (NRU MGSU),  

Moscow 

 

 

 

Ketsko Ekaterina Sergeevna 

Graduate student 

 

Research Institute of Building Physics of the Russian 

Academy of Architecture and Building Sciences,  

Moscow 

 

ɸʅʅʆʊɸʎʀʗ 

 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠʟʳʩʢʘʥʠʷʤ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʶʯʝʚʘʷ ʨʦʣʴ ʚ ʢʦʤʧʣʝʢʩʝ ʚʠʜʦʚ ʠʟʳʩʢʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʩʚʦʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʪʨʦʡʢʠ. ʇʦʣʫʯʘʝʤʳʝ ʩʚʝʜʝʥʠʷ ʦʙʝʩʧʝʯʘʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ, 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʦʧʨʝʜʝʣʷʪ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʧʨʦʝʢʪʘ. ʂ ʠʟʳʩʢʘʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʧʦʣʝʚʳʝ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʢʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʨʝʣʴʝʬʝ, ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʩʪʨʦʝʥʠʠ, ʩʝʡʩʤʠʯʝʩʢʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ.  ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʦʟʥʘʯʝʥʳ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʦʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʩʬʝʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʩ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ, ʚʳʷʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʩʪʘʪʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʪʝʭʥʦʛʝʥʥʳʝ 

ʛʨʫʥʪʳ, ʙʫʨʦʚʳʝ ʩʢʚʘʞʠʥʳ. 

ABSTRACT 

 

Engineering and geological surveys play a key role in the complex of types of exploration activities. They 

provide important information for fundamental research and development of the building area. The information 

received will  ensure the operational safety of buildings and structures under construction and determine the specifics of 

the economic costs of the project. Surveys include field, laboratory and desk work, which collects data on the relief, 

geological structure, seismic, geomorphological, tectonic and hydrogeological conditions. The article considers the 

geological structure of the studied territory, identifies hydrogeological conditions, defines the characteristics of the 

physico-mechanical properties of soils falling within the sphere of interaction of the projected structure with the 

geological environment, identifies the possibility of negative geotechnical processes and phenomena, analyzes the 

materials necessary for the development of a design document 

Keywords. Engineering and geological surveys, static sounding, man-made soils, drilling wells 

 

ɺʚʝʜʝʥʠʝ.ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʳʩʢʘʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʩʷ ʚ ʮʝʣʷʭ ʧʦʜʛʦʪʦʚʢʠ 

ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʙʦʨʘ 

ʧʣʦʱʘʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʦ ʚʨʝʤʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. ʉʦʩʪʘʚ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ 
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ʦʧʨʝʜʝʣʝʥ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʩʣʦʞʥʦʩʪʴ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʚʠʜ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ.   

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʳʩʢʘʥʠʷ ʚʢʣʶʯʘʶʪ: 

ï ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ 

ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ; 

ï ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

ï ʧʣʘʥʦʚʫʶ ʨʘʟʙʠʚʢʫ ʠ ʧʣʘʥʦʚʦïʚʳʩʦʪʥʫʶ 

ʧʨʠʚʷʟʢʫ ʨʘʟʚʝʜʦʯʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʪʦʯʝʢ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʪʦʯʝʢ ʰʪʘʤʧʦʚʳʭ 

ʠʩʧʳʪʘʥʠʡ; 

ï ʙʫʨʝʥʠʝ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ; 

ï ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʛʨʫʥʪʦʚ (ʩʪʘʪʠʯʝʩʢʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ, ʠʩʧʳʪʘʥʠʝ ʛʨʫʥʪʦʚ ʰʪʘʤʧʦʤ); 

ï ʦʪʙʦʨ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʛʨʫʥʪʦʚ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 

ï ʢʘʤʝʨʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʳʩʢʘʥʠʡ. 

ɺʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʣʝʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʥʪʦʚ.  ɺ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʩʪʘʪʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ ʥʘ ʰʪʘʤʧ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʥʝʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʧʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʠʩʧʳʪʘʥʠʷ ʛʨʫʥʪʦʚ 

ʩʪʘʪʠʯʝʩʢʠʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʚ 5 ʪʦʯʢʘʭ ʚʙʣʠʟʠ 

ʩʢʚʘʞʠʥ ʫʩʪʘʥʦʚʢʦʡ ʋʉɿ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ çʊɽʉʊïʂ2ʄè. ɺ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʮʠʬʨʦʚʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʟʘʧʠʩʴ ʩ ʧʨʠʚʷʟʢʦʡ ʧʦ 

ʛʣʫʙʠʥʝ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʫʜʝʣʴʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʚʥʝʜʨʝʥʠʶ ʦʩʪʨʠʷ ʢʦʥʫʩʘ 

(ʣʦʙʦʚʦʝ) ʠ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ ʧʦ 

ʤʫʬʪʝ ʪʨʝʥʠʷ (ʙʦʢʦʚʦʝ)[1-4]. 

1.ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʫʯʘʩʪʢʘ 

ɺ ʈʦʩʩʠʠ ʚʘʞʥʫʶ ʨʦʣʴ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʩʚʷʟʘʥʦ ʩ ʦʛʨʦʤʥʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ ʠ ʩʣʦʞʥʦʩʪʴʶ 

ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʦʩʚʦʝʥʠʠ 

ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  ʀʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 1).ɺ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʵʣʝʤʝʥʪʘ ʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʄʦʩʢʚʦʨʝʮʢʦ-ʆʢʩʢʦʡ 

ʤʦʨʝʥʥʦ-ʵʨʦʟʠʦʥʥʦʡ ʨʘʚʥʠʥʝ ʚʨʝʤʝʥʠ ʤʦʩʢʦʚʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʢʠ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

138,59 ʜʦ 139,56 ʤ.ʇʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʠʟʫʯʘʝʤʳʡ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʜʣʷ ʩʨʝʜʥʝʡ 

ʧʦʣʦʩʳ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ʠ ʫʤʝʨʝʥʥʦïʪʝʧʣʳʤ ʣʝʪʦʤ [5-7]. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʣʘʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥ ʠ ʣʠʥʠʠ. 

 

2. ʀʟʫʯʝʥʥʦʩʪʴ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ 

ʀʩʩʣʝʜʫʝʤʳʡ ʫʯʘʩʪʦʢ ʦʪʥʦʩʠʪʩʷ ʢ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʥʳʤ. 

ʉʦʛʣʘʩʥʦ ʘʨʭʠʚʥʳʤ ʜʘʥʥʳʤ ʠ ʢʘʨʪʝ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʠ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ 

ʛʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʜʦ ʛʣʫʙʠʥʳ 

ʙʫʨʝʥʠʷ 28,0 ʤ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ (ʩʚʝʨʭʫ- ʚʥʠʟ): 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (tQIV), 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ (pQIV), 

ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʩʢʦʚʩʢʦʛʦ 

ʤʝʞʣʝʜʥʠʢʦʚʴʷ (f,lgQIIms), ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ 

ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʩʢʦʚʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ 

(gQIIms), ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʤʝʣʦʚʦʡ 

ʩʠʩʪʝʤʳ (ʂ1). 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

(tQIV) ï ʥʘʩʳʧʥʳʝ ʛʨʫʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʩʫʛʣʠʥʢʦʤ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʤ, ʧʝʩʯʘʥʠʩʪʳʤ, 

ʪʫʛʦʧʣʘʩʪʠʯʥʳʤ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠ 
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ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ. ʆʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʥʘ ʛʣʫʙʠʥʝ 

ʦʪ 0,0 ʤ ʜʦ 4,5-8,9 ʤ [8-10]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ 

(pQIV) ʩʫʛʣʠʥʠʩʪʳʡ, ʛʫʤʫʩʠʨʦʚʘʥʥʳʡ, ʩ ʜʝʨʥʠʥʦʡ 

ʠ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ ʚʩʢʨʳʪ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʦʛʨʝʙʝʥ ʧʦʜ ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ.ʄʦʱʥʦʩʪʴ ʩʣʦʷ 

ʩʦʩʪʘʚʣʷʝʪ 0,2 ï 0,3 ʤ. 

ʉʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʠ 

ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʩʢʦʚʩʢʦʛʦ 

ʤʝʞʣʝʜʥʠʢʦʚʴʷ (f,lgQIIms) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʥʦʩʪʷʤʠ: 

- ʧʝʩʢʦʤ ʤʝʣʢʠʤ ʩʝʨʦ-ʞʝʣʪʳʤ, ʢʦʨʠʯʥʝʚʳʤ, 

ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ 

ʚʦʜʦʥʘʩʳʱʝʥʠʷ (ʥʠʞʝ ʋʇɺ ʥʘʩʳʱʝʥʥʳʝ ʚʦʜʦʡ), 

ʛʣʠʥʠʩʪʳʡ. ʆʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 15,3 

ï 16,8 ʜʦ 17,6 ï 18,0 ʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,1 ʤ ʜʦ 2,7 ʤ. 

- ʩʫʛʣʠʥʢʦʤ ʨʳʞʝʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤ, 

ʧʳʣʝʚʘʪʳʤ, ʣʝʛʢʠʤ, ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʤ, ʩ ʯʘʩʪʳʤʠ 

ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʤʝʣʢʦʛʦ, ʦʙʚʦʜʥʝʥʥʦʛʦ ʧʦ 

ʧʨʦʩʣʦʷʤ ʧʝʩʢʘ. ʆʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 

4,5 ï 6,7 ʜʦ 8,7 ï 9,5 ʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2,0 ʤ ʜʦ 5,0 ʤ. 

- ʩʫʛʣʠʥʢʦʤ ʨʳʞʝʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤ, 

ʧʳʣʝʚʘʪʳʤ, ʪʷʞʝʣʳʤ, ʪʫʛʦʧʣʘʩʪʠʯʥʳʤ, ʩ ʪʦʥʢʠʤʠ 

ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʤʝʣʢʦʛʦ, ʦʙʚʦʜʥʝʥʥʦʛʦ ʧʦ 

ʧʨʦʩʣʦʷʤ ʧʝʩʢʘ. ʆʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 

8,7 ï 9,5 ʜʦ 15,3 ï 16,8 ʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6,3 ʤ ʜʦ 8,1 ʤ. 

ʉʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʣʝʜʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʤʦʩʢʦʚʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (gQIIms) 

ʧʨʝʜʩʪʘʚʣʝʥʳ: 

- ʩʫʛʣʠʥʢʘʤʠ ʩ ʛʨʘʚʠʝʤ ʠ ʛʘʣʴʢʦʡ, ʠ 

ʚʘʣʫʥʘʤʠ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5,0 

ʜʦ 12,0 ʤ. 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʥʘ 

ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤʳ (ʂ1). 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʤʝʣʦʚʦʡ 

ʩʠʩʪʝʤʳ (ʂ1) ï ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʦʤ ʤʝʣʢʠʤ ʩʝʨʦ-

ʟʝʣʝʥʳʤ, ʟʝʣʝʥʦʚʘʪʦ-ʯʝʨʥʳʤ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, 

ʥʘʩʳʱʝʥʥʳʤ ʚʦʜʦʡ. ʆʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʥʘ 

ʛʣʫʙʠʥʝ ʦʪ 17,6 ï 18,0 ʜʦ 22,0 ʤ. ʄʦʱʥʦʩʪʴ 

ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 4,0 ʤ ʜʦ 4,4 ʤ. 

3.ɻʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ɻʝʦʣʦʛʦïʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʫʯʘʩʪʢʘ ʜʦ 

ʛʣʫʙʠʥʳ ʙʫʨʝʥʠʷ 15,0 ʤ ʧʨʝʜʩʪʘʚʣʝʥ (ʩʚʝʨʭʫïʚʥʠʟ): 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ (tQIV), 

ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷ 

(aQIII) ʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʘ ʶʨʩʢʦʡ 

ʩʠʩʪʝʤʳ (J3) (ʨʠʩʫʥʦʢ 2) [11-13]. 

 

 
ʈʠʩʫʥʦʢ 2. ɺʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʘQIII). 

 

4.ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʫʯʘʩʪʢʘ  

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʫʯʘʩʪʢʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ, ʚʦʜʳ ʚʩʢʨʳʪʳ ʚʩʝʤʠ ʩʢʚʘʞʠʥʘʤʠ. ɺʦʜʳ 

ʚʩʪʨʝʯʝʥʳ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ ʦʪ 135,70 ʤ ʜʦ 

137,49 ʤ (ʥʘ ʛʣʫʙʠʥʝ ʦʪ 1,1 ʤ ʜʦ 3,3 ʤ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ), ʚʦʜʳ ʠʤʝʶʪ ʥʘʧʦʨʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʘʷ ʥʘʪʨʠʝʚʦ-

ʢʘʣʴʮʠʝʚʘʷ, ʩʣʘʙʦʩʦʣʦʥʦʚʘʪʘʷ, ʦʯʝʥʴ ʞʸʩʪʢʘʷ. 

ʉʪʝʧʝʥʴ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʢ ʞ/ʙ 

ʢʦʥʩʪʨʫʢʮʠʷʤ ʧʨʠ ʩʤʘʯʠʚʘʥʠʠ: ʧʦʩʪʦʷʥʥʦʤ ï ʥʝʪ, 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ ï ʩʣʘʙʘʷ. ʉʪʝʧʝʥʴ ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʢ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʢʦʥʩʪʨʫʢʮʠʷʤ ʧʨʠ 

ʩʚʦʙʦʜʥʦʤ ʜʦʧʫʩʢʝ ʢʠʩʣʦʨʦʜʘ ï ʩʨʝʜʥʷʷ. 

ʂʦʨʨʦʟʠʦʥʥʘʷ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʢ ʦʙʦʣʦʯʢʘʤ ʢʘʙʝʣʝʡ: 

ʢ ʩʚʠʥʮʦʚʦʡ ʠ ʘʣʶʤʠʥʠʝʚʦʡ ʦʙʦʣʦʯʢʝ ʢʘʙʝʣʷ - 

ʚʳʩʦʢʘʷ. 

ɿʘ ʫʨʦʚʝʥʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʜʪʦʧʣʝʥʠʷ 

ʧʨʠʥʷʪʘ ʛʣʫʙʠʥʘ 1,8 ʤ (ʧʦ ʛʣʫʙʠʥʝ ʩʝʟʦʥʥʦʛʦ 

ʧʨʦʤʝʨʟʘʥʠʷ) [14]. 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʠʟʳʩʢʘʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʠʧʫ Iïɸï1, ʪ.ʝ. ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʜʪʦʧʣʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʠʪʘʥʠʷ ʚʩʢʨʳʪʳʭ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ, ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʧʝʨʠʦʜʳ 

ʦʙʠʣʴʥʳʭ ʜʦʞʜʝʡ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʥʝʛʦʪʘʷʥʠʷ ʠ ʚ 

ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚʦʟʤʦʞʝʥ 

ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʳʰʝ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ ʥʘ 1,0 ï 1,5 ʤ. 

5.ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ  

ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʢʦïʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʛʨʫʥʪʦʚ ʧʦʣʫʯʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʛʨʫʥʪʦʚʦïʭʠʤʠʯʝʩʢʠʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʝʚʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʢʚʘʞʠʥ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʫʨʦʚʳʭ 

ʨʘʙʦʪ, ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 
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ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚ 

ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʫʯʘʩʪʢʘ ʚ 

ʧʨʝʜʝʣʘʭ ʛʣʫʙʠʥʳ 15,0 ʤ ʚʳʜʝʣʝʥʦ 5 ʠʥʞʝʥʝʨʥʦï

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʉʣʦʠ ʟʘʣʝʛʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʤʦʱʥʦʩʪʴ ʠʭ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʜʝʨʞʘʥʘ (ʨʠʩʫʥʦʢ 3). 

 

 
ʈʠʩʫʥʦʢ 3. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʣʠʥʠʠ 1-1 

 

ʀɻʕ ˉ1 - ʉʫʛʣʠʥʦʢ, ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʩ 

ʧʨʦʩʣʦʷʤʠ ʩʫʧʝʩʠ ʧʣʘʩʪʠʯʥʦʡ, ʩ ʯʘʩʪʳʤʠ 

ʧʨʦʩʣʦʷʤʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʧʝʩʢʘ, ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʜʦ 30% ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʜʦ 

30% ʜʨʝʩʚʳ, ʦʙʚʦʜʥʝʥ ʧʦ ʧʨʦʩʣʦʷʤ ʧʝʩʢʘ [15-17]. 

ʀɻʕ ˉ2 - ʇʝʩʦʢ ʤʝʣʢʠʡ ʩʚʝʪʣʦ-ʩʝʨʳʡ, 

ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ, ʥʘʩʳʱʝʥʥʳʡ ʚʦʜʦʡ, 

ʛʣʠʥʠʩʪʳʡ, ʩʣʘʙʦʟʘʪʦʨʬʦʚʘʥʥʳʡ.  

ʀɻʕ ˉ3 - ʉʫʛʣʠʥʦʢ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ, 

ʪʫʛʦʧʣʘʩʪʠʯʥʳʡ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʜʦ 50% ʜʨʝʩʚʳ ʠ 

ʱʝʙʥʷ.  

ʀɻʕ ˉ4 - ʉʫʛʣʠʥʦʢ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʡ, 

ʪʝʢʫʯʝʧʣʘʩʪʠʯʥʳʡ, ʧʨʦʩʣʦʷʤʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ 

ʧʝʩʢʘ, ʩʣʘʙʦʟʘʪʦʨʬʦʚʘʥʥʳʡ.  

ʀɻʕ  ̄5 - ɻʣʠʥʘ ʯʝʨʥʘʷ, ʧʦʣʫʪʚʝʨʜʘʷ.  

6.ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʛʨʫʥʪʳ  

ʂ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʛʨʫʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʛʨʫʥʪʳ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʚʳʙʦʨ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ ʠ ʦʩʣʦʞʥʷʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʦʨʫʞʝʥʠʡ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʛʨʫʥʪʳ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʛʝʥʝʟʠʩʘ.  

ʊʝʭʥʦʛʝʥʥʳʝ ʛʨʫʥʪʳ ʧʦ ʩʪʝʧʝʥʠ ʤʦʨʦʟʥʦʡ 

ʧʫʯʠʥʠʩʪʦʩʪʠ ʥʝ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ, ʦʜʥʘʢʦ, 

ʫʯʠʪʳʚʘʷ ʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʣʦʢʘʣʴʥʦʝ 

ʩʢʦʧʣʝʥʠʷ ʚ ʠʭ ʧʦʜʦʰʚʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʛʨʫʥʪʳ 

ʀɻʕ  ̄1 ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʘʙʦʧʫʯʠʥʠʩʪʳʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ: ʧʣʘʥʦʤʝʨʥʦ 

ʚʦʟʚʝʜʝʥʥʳʝ ʥʘʩʳʧʠ ʠʟ ʛʨʫʥʪʦʚ ʠ ʦʪʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʦʪʚʘʣʳ ʛʨʫʥʪʦʚ ʠ ʦʪʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʱʝʙʝʥʠʩʪʳʭ ʠ 

ʛʨʘʚʠʡʥʳʭ ʛʨʫʥʪʦʚ, ʢʨʫʧʥʳʭ ʧʝʩʢʦʚ ʠ ʰʣʘʢʦʚ. 

ɺʚʠʜʫ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʭʘʨʘʢʪʝʨʘ ʩʣʦʞʝʥʠʷ ʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ 

ʪʝʭʥʦʛʝʥʥʳʭ ʛʨʫʥʪʘʭ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 

ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʦʩʘʜʢʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦ ʤʝʨʝ 

ʫʧʣʦʪʥʝʥʠʷ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ ʛʨʫʥʪʘ, ʘ ʪʘʢʞʝ 

ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ (ʧʦʜʪʦʧʣʝʥʠʝ ʠʣʠ ʦʩʫʰʝʥʠʝ ʛʨʫʥʪʦʚ) 

[18-20]. 

7.ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʘ, ʧʨʦʷʚʣʝʥʠʡ ʢʘʨʩʪʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ɺ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʧʨʦʚʘʣʳ ʠʥʩʪʨʫʤʝʥʪʘ 

ʥʝ ʦʪʤʝʯʘʣʠʩʴ, ʢʘʨʩʪʦʚʳʝ ʧʦʣʦʩʪʠ ʥʝ ʚʩʢʨʳʚʘʣʠʩʴ. 

ʂʘʨʩʪʦʚʘʷ ʦʧʘʩʥʦʩʪʴ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ 

ʙʳʩʪʨʳʭ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʷ, ʚʳʟʚʘʥʥʳʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʦʙʨʫʰʝʥʠʝʤ ʢʨʦʚʣʠ ʧʦʜʟʝʤʥʳʭ 

ʢʘʨʩʪʦʚʳʭ ʧʦʣʦʩʪʝʡ (ʢʘʨʩʪʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ) ʠ 

(ʠʣʠ) ʩʫʬʬʦʟʠʦʥʥʳʤ ʚʳʥʦʩʦʤ ʚ ʵʪʠ ʧʦʣʦʩʪʠ ʠ 

ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʫʩʪʦʪʳ ʧʦʢʨʳʚʘʶʱʠʭ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʜ (ʢʘʨʩʪʦʚʦ-

ʩʫʬʬʦʟʠʦʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ). 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʠʙʦʣʴʰʫʶ 

ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʪʘʢʪ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ 

ʪʨʝʱʠʥʦʚʘʪʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʩ 

ʚʳʰʝʣʝʞʘʱʠʤʠ ʥʝʩʚʷʟʥʳʤʠ ʛʨʫʥʪʘʤʠ. 

ʊʝʨʨʠʪʦʨʠʷ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʙʝʟʦʧʘʩʥʘ ʚ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʢʘʨʩʪʘ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʣʠʯʠʝ 
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ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʫʧʦʨʘ (ʶʨʩʢʠʭ ʛʣʠʥ) 

ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 10 ʤ, ʥʝʥʘʨʫʰʝʥʥʳʡ ʨʝʞʠʤ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʪʩʫʪʩʪʚʠʝ ʘʥʦʤʘʣʠʡ ʚ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʛʨʫʥʪʘʭ. ʆʪʩʫʪʩʪʚʠʝ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʡ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚʚʠʜʝ ʚʦʨʦʥʦʢ ʠ ʤʫʣʴʜ ʦʩʝʜʘʥʠʷ [21-23].  

ʄʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʡ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʡ 

ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʪʨʝʱʠʥʥʦ-

ʢʘʨʩʪʦʚʳʭ ʚʦʜ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʧʦʨʦʜ ʛʣʠʥʘʤʠ 

ʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 10,0 ʤ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ, 

ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʶʨʩʢʠʭ ʛʣʠʥ, ʙʦʣʝʝ 10,0 

ʤʝʪʨʦʚ - ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝ ʦʧʘʩʥʦʡ ʚ 

ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʋʯʘʩʪʦʢ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʥʦʩʠʪʩ ̫ ʢ çVIè ʢʘʪʝʛʦʨʠʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʠʘʤʝʪʨʦʚ ʢʘʨʩʪʦʚʳʭ 

ʧʨʦʚʘʣʦʚ. ʇʨʦʚʘʣʦʦʙʨʘʟʦʚʘʥʠʝ ʠʩʢʣʶʯʘʝʪʩʷ. 

ʂʘʨʩʪʦʚʘʷ ʦʧʘʩʥʦʩʪʴ ʫʯʘʩʪʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʝ 

ʦʧʘʩʥʘʷ [24-27]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ ʟʦʥʝ 

ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ ʛʨʫʥʪʦʚ. 

ʅʦʨʤʘʪʠʚʥʫʶ ʛʣʫʙʠʥʫ ʩʝʟʦʥʥʦʛʦ 

ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ dfnʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʘ 

ʦʩʥʦʚʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ.  ɺ ʩʣʦʡ 

ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʧʘʜʘʶʪ ʛʨʫʥʪʳ ʀɻʕˉ1. 

ʋʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʧʠʪʘʥʠʷ ʚʩʢʨʳʪʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʧʝʨʠʦʜʳ 

ʦʙʠʣʴʥʦʛʦ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʥʝʛʦʪʘʷʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʦʟʤʦʞʥʳʭ 

ʪʝʭʥʦʛʝʥʥʳʭ ʫʪʝʯʢʘʭ ʠʟ ʚʦʜʦʥʝʩʫʱʠʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʚʦʟʤʦʞʝʥ ʧʦʜʲʝʤ ʫʨʦʚʥʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ 1,0 ï 1,5 ʤ. 

ʉʦʛʣʘʩʥʦ ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʠ ʢʘʨʪʘʤ ʦʙʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ 5ïʪʠ ʙʘʣʴʥʦʡ ʟʦʥʝ ʧʨʠ 10%, 5% 

ʠ 1% ʚʝʨʦʷʪʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ. 

ɼʨʫʛʠʝ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʳʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʵʨʦʟʠʷ, ʦʧʦʣʟʥʠ, 

ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʪ.ʧ.), ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙ  r

ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʣʫʙʠʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʤʘʩʩʠʚʦʚ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ, ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʫʯʘʩʪʢʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ [28-29]. 

8. ʄʝʪʦʜʠʢʦ-ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʟʳʩʢʘʥʠʡ  

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʥʪʦʚ 

ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʩʦʩʪʘʚʘ, ʩʦʩʪʦʷʥʠʷ, 

ʬʠʟʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʫʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʛʨʫʥʪʘ, ʫʩʪʘʥʦʚʠʪʴ ʠʭ 

ʥʦʨʤʘʪʠʚʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʳʷʚʠʪʴ 

ʩʪʝʧʝʥʴ ʦʜʥʦʨʦʜʥʦʩʪʠ (ʚʳʜʝʨʞʘʥʥʦʩʪʠ) ʛʨʫʥʪʦʚ ʧʦ 

ʧʣʦʱʘʜʠ ʠ ʛʣʫʙʠʥʝ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠʥʞʝʥʝʨʥʦï

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʘ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ. 

ɺʳʙʦʨ ʚʠʜʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʛʨʫʥʪʘ, ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʢʣʘʩʩʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʦʩʪʘʚʘ, ʦʙʲʝʤʘ, ʤʝʪʦʜʦʚ ʠ ʩʭʝʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʠ ʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʠʪʳʚʘʶʪʩʷ ʫʩʣʦʚʠʷ 

ʨʘʙʦʪʳ ʛʨʫʥʪʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʝʥʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦï

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ. 

ɼʣʷ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ (ʩʮʝʧʣʝʥʠʷ, ʫʛʣʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʠ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ) ʚʳʧʦʣʥʝʥʳ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʪʨʝʭʦʩʥʦʛʦ 

ʩʞʘʪʠʷ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʦʚ ʩʨʝʟʫ [30-32]. 

ʆʧʨʝʜʝʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʦʚ ʩʨʝʟʫ 

ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʥʘ ʩʜʚʠʛʦʚʳʭ ʧʨʠʙʦʨʘʭ 

ʠʟʤʝʨʠʪʝʣʴʥʦïʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çɸʉʀʉè ʧʦ ʩʭʝʤʝ ʦʜʥʦʧʣʦʩʢʦʩʪʥʦʛʦ ʤʝʜʣʝʥʥʦʛʦ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʩʨʝʟʘ. 

ʀʩʧʳʪʘʥʠʷ ʛʨʫʥʪʦʚ ʤʝʪʦʜʦʤ ʪʨʝʭʦʩʥʦʛʦ 

ʩʞʘʪʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʠʙʦʨʘʭ ʪʨʝʭʦʩʥʦʛʦ 

ʩʞʘʪʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦïʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çɸʉʀʉè ʠ çGeomationè. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʙʝʪʦʥʫ ʠ ʩʪʘʣʴʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ, ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʢ ʩʚʠʥʮʦʚʦʡ ʠ ʘʣʶʤʠʥʠʝʚʦʡ 

ʦʙʦʣʦʯʢʘʤ ʢʘʙʝʣʝʡ. ɼʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʘʥʘʣʠʟ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠʙʦʨʳ: 

ʬʦʪʦʤʝʪʨ (ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʦʧʪʠʯʝʩʢʠʭ ʧʣʦʪʥʦʩʪʝʡ ʧʨʦʟʨʘʯʥʳʭ 

ʞʠʜʢʦʩʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ ʨʘʩʪʚʦʨʘʭ); ʘʥʘʣʠʟʘʪʦʨ 

ʞʠʜʢʦʩʪʠ (ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʅ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʘʩʪʚʦʨʦʚ); ʢʦʨʨʦʟʠʤʝʪʨ (ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʢ ʩʪʘʣʴʥʳʤ ʦʙʦʣʦʯʢʘʤ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʛʨʫʥʪʦʚ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 7 ʧʨʦʙʳ 

ʛʨʫʥʪʘ ʥʘʨʫʰʝʥʥʦʡ ʠ ʥʝʥʘʨʫʰʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʍʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʛʨʫʥʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʙʦʨʦʤ ʢʦʨʨʦʟʠʤʝʪʨ. 

ʆʧʨʝʜʝʣʷʣʘʩʴ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʛʨʫʥʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʘʣʶʤʠʥʠʝʚʳʤ ʠ ʩʚʠʥʮʦʚʳʤ ʦʙʦʣʦʯʢʘʤ ʢʘʙʝʣʝʡ ʠ 

ʢ ʫʛʣʝʨʦʜʠʩʪʦʡ ʩʪʘʣʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʩʪʝʧʝʥʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʢ ʙʝʪʦʥʘʤ ʤʘʨʢʠ W4, W6, 

W8, W10-14, W16-20 ʠ ʢ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ 

ʢʦʥʩʪʨʫʢʮʠʷʤ [33-35]. 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʠʟʳʩʢʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʪʯʝʪʘ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʀʩʭʦʜʷ ʠʟ ʠʥʞʝʥʝʨʥʦï

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʣʦʱʘʜʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʚ 

ʧʨʦʝʢʪʝ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʥʘʣʠʯʠʝ ʧʫʯʠʥʠʩʪʳʭ 

ʛʨʫʥʪʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʟʘʱʠʪʫ ʩʪʘʣʴʥʳʭ, 
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ʩʚʠʥʮʦʚʳʭ ʠ ʘʣʶʤʠʥʠʝʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ 

ʘʛʨʝʩʩʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʫʥʪʦʚ. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʜʚʝ ʚʘʞʥʳʭ ʟʘʜʘʯʠ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ: ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʀʤʝʥʥʦ ʪʦʯʥʦʩʪʴ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʚʦʟʚʝʜʝʥʠʝ 

ʟʜʘʥʠʷ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ʂʫʨʙʘʪʦʚ ɺ.ʃ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʠʥʞʝʥʝʨʘ-ʩʪʨʦʠʪʝʣʷ 

ʄʦʩʢʚʘ, 2012. 
2. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ.ʂʦʥʪʨʦʣʴ ʠ 

ʥʘʜʟʦʨ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ 

ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, 2016. 
3. ʄʦʩʘʢʦʚ ɹ.ʉ., ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ.ʆʩʥʦʚʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʪʷʞʝʣʳʭ ʙʝʪʦʥʦʚ ʄʠʥʝʨʘʣʴʥʳʝ 

ɺʦʜʳ, 2017. 
4.  ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ., ɼʘʡʨʦʥʘʩ 

ʄ.ɺ.ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ / ʄʦʩʢʚʘ, 2020. 
5. ʈʠʤʰʠʥ ɺ.ʀ., ɹʠʢʙʦʚ ʈ.ʍ., ʂʫʩʪʠʢʦʚʘ ʖ.ʆ.ʅʝʢʦʪʦʨʳʝ 

ʵʣʝʤʝʥʪʳ ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. 

ʐʫʭʦʚʘ. 2005.  ̄10. ʉ. 381-383.  

6.  ʈʠʤʰʠʥ ɺ.ʀ., ʂʨʠʰʘʥ ɸ.ʃ., ʄʫʭʘʤʝʪʟʷʥʦʚ ɸ.ʀ.ʇʦʩʪʨʦʝʥʠʝ 
ʜʠʘʛʨʘʤʤʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʜʥʦʦʩʥʦ ʩʞʘʪʦʛʦ ʙʝʪʦʥʘ ɺʝʩʪʥʠʢ 

ʄɻʉʋ. 2015.  ̄6. ʉ. 23-31. 

7.  ʈʠʤʰʠʥ ɺ.ʀ., ɻʨʝʜʞʝʚ ɺ.ɸ. ʇʨʘʚʦʚʝʜʝʥʠʝ. ʦʩʥʦʚʳ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʉʝʨ. ʋʯʝʙʥʠʢ XXI  ʚʝʢ. 

ɹʘʢʘʣʘʚʨ. ʄʦʩʢʚʘ, 2015.  

8.  ʈʠʤʰʠʥ ɺ.ʀ., ɻʨʝʜʞʝʚ ɺ.ɸ.ʆʩʥʦʚʳ ʧʨʘʚʦʚʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (2-ʝ ʠʟʜʘʥʠʝ, 

ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ ʠ ʜʦʧʦʣʥʝʥʥʦʝ) ʄʦʩʢʚʘ, 2015.  

9. ʂʫʩʪʠʢʦʚʘ ʖ.ʆ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʙʠʥ ʃ.ʀ.ʇʨʘʢʪʠʯʝʩʢʠʝ 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʪʝʭʥʠʢʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ɾʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 
2014.  ̄7. ʉ. 14-18.  

10. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ.ʇʨʘʢʪʠʯʝʩʢʦʝ 

ʧʦʩʦʙʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʨʘʙʦʪ ɹʝʣʛʦʨʦʜ, 2013.  
11. ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʙʠʥ ʃ.ʀ., ʉʘʚʢʦ ɸ.ɺ.ʈʝʩʫʨʩ ʩʠʣʦʚʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ Academia. ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 2009.  ̄5. 
ʉ. 483-491. 

12. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚ ɽ.ʖ.ɻʝʦʜʝʟʠʯʝʩʢʠʝ 
ʨʘʙʦʪʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʉʝʨ. ɺʳʩʰʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, 2016. 

13. ʈʠʤʰʠʥ ɺ.ʀ., ɺʘʨʣʘʤʦʚ ɸ.ɸ., ʂʫʨʙʘʪʦʚ ɺ.ʃ., ɸʥʧʠʣʦʚ 
ʉ.ʄ.ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʜʝʛʨʘʜʘʮʠʠ ʙʝʪʦʥʥʦʛʦ ʢʦʤʧʦʟʠʪʘ 

ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 2019.  ̄6. ʉ. 12-17. 

14. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʂʦʤʘʨʦʚʘ ʅ.ɼ., ʈʠʤʰʠʥ ɺ.ʀ.ʇʦʣʟʫʯʝʩʪʴ 
ʮʝʤʝʥʪʥʳʭ ʙʝʪʦʥʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ɹʉʊ: ɹʶʣʣʝʪʝʥʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 2016.  ̄5 (981). ʉ. 27-

32.  
15. ʆʙʩʣʝʜʦʚʘʥʠʝ ʠ ʠʩʧʳʪʘʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʫʯʝʙʥʠʢ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ 

"ʇʨʦʤʳʰʣʝʥʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ" ʥʘʧʨʘʚʣʝʥʠʷ 
ʧʦʜʛʦʪʦʚʢʠ "ʉʪʨʦʠʪʝʣʴʩʪʚʦ" / (ʀʟʜ. 4-ʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ.) ʄʦʩʢʚʘ, 

2012. 

16. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ.ʊʝʭʥʦʣʦʛʠʷ ʠ 
ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 08.03.01 

çʉʪʨʦʠʪʝʣʴʩʪʚʦè / ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, 2021. 
17. ʊʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʞʠʣʳʭ ʟʜʘʥʠʡ ʫʯʝʙʥʠʢ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʩʪʨʦʠʪʝʣʴʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ / ʉʝʨ. ɼʣʷ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 
ʟʘʚʝʜʝʥʠʡ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ. (ʀʟʜ. 2-ʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ.) ʄʦʩʢʚʘ, 

2008. 

18. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ɺʦʣʢʦʚʘ ʉ.ɺ., ʐʫʤʠʣʦʚʘ 

ɽ.ʖ., ʊʫʨʯʘʥʠʥʦʚ ɻ.ɽ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʎʠʢʣ ʣʝʢʮʠʡ / ɹʝʣʛʦʨʦʜ, 2022. 

19. ʆʙʩʣʝʜʦʚʘʥʠʝ ʠ ʠʩʧʳʪʘʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʫʯʝʙʥʠʢ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʫʟʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ 

"ʇʨʦʤʳʰʣʝʥʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨ-ʚʦ" ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ 
"ʉʪʨ-ʚʦ" / (ʀʟʜ. 3-ʝ, ʩʪʝʨ.) ʄʦʩʢʚʘ, 2007. 

20. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ʐʫʤʠʣʦʚʘ ɽ.ʖ. ʉʪʨʦʠʪʝʣʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. 

ʐʫʭʦʚʘ. 2015.  ̄262. ʉ. 978. 

21. ʂʫʯʝʨʝʥʢʦ ɺ.ɸ., ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ.ʆʧʨʝʜʝʣʝʥʠʝ 
ʧʨʠʯʠʥ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʚ ʥʝʩʫʱʠʭ ʠ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʙʘʩʩʝʡʥʘ ʚ ʟʜʘʥʠʠ ʕʢʩʧʝʨʪ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 

2022.  ̄1 (16). ʉ. 75-81. 
22. ʂʫʨʙʘʪʦʚ ɺ.ʃ., ʈʠʤʰʠʥ ɺ.ʀ., ɻʫʣʳʥʠʥʘ ɽ.ɺ.ʉʧʝʮʠʘʣʴʥʳʡ 

ʢʫʨʩ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʄʠʥʝʨʘʣʴʥʳʝ 

ɺʦʜʳ, 2016. 
23. ʈʠʤʰʠʥ ɺ.ʀ., ʂʝʮʢʦ ɽ.ʉ., ʊʨʫʥʪʦʚ ʇ.ʉ.ɹʦʣʴʰʦʡ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʩʣʦʚʘʨʴʊʦʤ 1 ɸ-ʆ. ʄʦʩʢʚʘ, 2022. 

24. Rimshin V.I., Larionov E.A., Erofeyev V.T., Kurbatov V.L. 

Vibrocreep of concrete with a nonuniform stress state Life Science 

Journal. 2014. ʊ. 11.  ̄11. ʉ. 278-280. 

25. Antoshkin V.D., Erofeev V.T., Travush V.I., Rimshin V.I., 
Kurbatov V.L. 

The problem optimization triangular geometric line field Modern 

Applied Science. 2015. ʊ. 9.  ̄3. ʉ. 46-50. 

26. Erofeev V.T., Zavalishin E.V., Rimshin V.I., Kurbatov V.L., 

Stepanovich M.B. Frame composites based on soluble glass Research 

Journal of Pharmaceutical, Biological and Chemical Sciences. 2016. 
ʊ. 7.  ̄3. ʉ. 2506-2517. 

27. Krishan A.L., Troshkina E.A., Rimshin V.I., Rahmanov V.A., 

Kurbatov V.L.Load-bearing capacity of short concrete-filled steel 
tube columns of circular cross section Research Journal of 

Pharmaceutical, Biological and Chemical Sciences. 2016. ʊ. 7.  ̄3. 

ʉ. 2518-2529. 
28. Bazhenov Y.M., Erofeev V.T., Rimshin V.I., Markov S.V., 

Kurbatov V.L.Changes in the topology of a concrete porous space in 

interactions with the external medium Engineering Solid Mechanics. 
2016. ʊ. 4.  ̄4. ʉ. 219-225. 

29.  Korotaev S.A., Kalashnikov V.I., Rimshin V.I., Erofeeva I.V., 

Kurbatov V.L The impact of mineral aggregates on the thermal 
conductivity of cement composites Ecology, Environment and 

Conservation. 2016. ʊ. 22.  ̄3. ʉ. 1159-1164.  

30.  Telichenko V., Rimshin V., Eremeev V., Kurbatov 
V.Mathematical modeling of groundwaters pressure distribution in 

the underground structures by cylindrical form zone ɺʩʙʦʨʥʠʢʝ: 

MATEC Web of Conferences. 2018. ʉ. 02025.  
31.  Rimshin V.I., Labudin B.V., Melekhov V.I., Orlov A., Kurbatov 

V.L. 

Improvement of strength and stiffness of components of main struts 

with foundation in wooden frame buildings ARPN Journal of 

Engineering and Applied Sciences. 2018. ʊ. 13.  ̄11. ʉ. 3851-3856. 

32.  Kuzina E., Rimshin V., Kurbatov V. The reliability of building 

structures against power and environmental degradation effects 
ɺʩʙʦʨʥʠʢʝ: IOP Conference Series: Materials Science and 

Engineering. electronic edition. Vladivostok, 2018. ʉ. 042009. 

33.  Shubin I.L., Zaitsev Y.V., Rimshin V.I., Kurbatov V.L., 
Sultygova P.S. 

Fracture of high performance materials under multiaxial compression 

and thermal effect Engineering Solid Mechanics. 2017. ʊ. 5.  ̄2. ʉ. 

139-144. 

34. Merkulov S., Rimshin V., Akimov E., Kurbatov V., Roschina 

S.Regulatory support for the use of composite rod reinforcement in 

concrete structures ɺʩʙʦʨʥʠʢʝ: IOP Conference Series: Materials 
Science and Engineering. ʉʝʨ. "International Conference on 

Materials Physics, Building Structures and Technologies in 

Construction, Industrial and Production Engineering, MPCPE 2020" 
2020. ʉ. 012022.  

35. Telichenko V.I., Rimshin V.I., Karelskii A.V., Labudin B.V., 

Kurbatov V.L.Strengthening technology of timber trusses by patch 
plates with toothed-plate connectors Journal of Industrial Pollution 

Control. 2017. ʊ. 33. 

  



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

107  

 

ʋɼʂ 69.059.7 

 

ʀʅɾɽʅɽʈʅʆ-ʕʂʆʃʆɻʀʏɽʉʂʀɽ 

ʀɿʓʉʂɸʅʀʗ ʇʈʀ ʈɽʂʆʅʉʊʈʋʂʎʀʀ 

ʇɽʐɽʍʆɼʅʆɻʆ ʄʆʉʊɸ 

ʈʠʤʰʠʥ ɺʣʘʜʠʤʠʨ ʀʚʘʥʦʚʠʯ  

ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸɸʉʅ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

(ʅʀʋ ʄɻʉʋ),  

ʛ. ʄʦʩʢʚʘ 

 

ʋʩʘʥʦʚ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʂʨʘʩʥʦʜʘʨ 

 

ʂʝʮʢʦ ɽʢʘʪʝʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ɸʩʧʠʨʘʥʪ 

 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʬʠʟʠʢʠ (ʅʀʀʉʌ ʈɸɸʉʅ), 

ʛ. ʄʦʩʢʚʘ 

 

ʂʫʟʠʥʘ ʀʨʠʥʘ ʉʝʨʛʝʝʚʥʘ 

ʄʘʛʠʩʪʨʘʥʪ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

(ʅʀʋ ʄɻʉʋ),  

ʛ. ʄʦʩʢʚʘ 

 

ɸʤʝʣʠʥ ʇʘʚʝʣ ɸʥʜʨʝʝʚʠʯ 

ɸʩʧʠʨʘʥʪ 

 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺʣʘʜʠʤʠʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ 

ʐʫʭʦʚʘ (ɹɻʊʋ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ),  

ʛ. ɹʝʣʛʦʨʦʜ. 

 

ENGINEERING AND ENVIRONMENTAL 

SURVEYS DURING THE RECONSTRUCTION 

OF A PEDESTRIAN BRIDGE  

 

Rimshin Vladimir Ivanovich  

Corresponding Member of RAASN, Doctor of technical 

Sciences, Professor  

 

Federal state budget educational of higher education 

çNational research Moscow state university of civil 

engineeringè (NRU MGSU),  

Moscow 

 

 

 

Usanov Sergey Vladimirovich 

Candidate of technical Sciences, Associate Professor 

Kuban State Technical University,  

Krasnodar 

 

 

 

Ketsko Ekaterina Sergeevna 

Graduate student 

 

Research Institute of Building Physics of the Russian 

Academy of Architecture and Building Sciences,  

Moscow 

 

Kuzina Irina Sergeevna 

Undergraduate student 

 

Federal state budget educational of higher education 

çNational research Moscow state university of civil 

engineeringè (NRU MGSU),  

Moscow 

 

 

 

Amelin Pavel Andreevich 
Graduate student 

Belgorod State Technological University named after 

Vladimir Grigoryevich Shukhov (BSTU named after 

V.G. Shukhov),  

Belgorod 

 

 

ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʢʦʤʧʣʝʢʩʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʜʝʣʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉ ʠʭ ʧʦʤʦʱʴʶ 

ʧʦʣʫʯʘʶʪʜʦʩʪʦʚʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʜʘʥʥʳʝ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʝ y

ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʣʝʞʘʪ ʚʩʝ ʚʘʞʥʝʡʰʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ɿʘʢʦʥʝ ʦʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 

ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ 

ʩʚʷʟʘʥʳ ʩ ʨʘʜʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʘʚʪʦʨʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʦʪʚʝʜʸʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

https://www.teacode.com/online/udc/69/69.059.7.html
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʀʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʨʘʙʦʪʳ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʧʨʦʙʦʚʘʥʠʝ. 

 

ABSTRACT 

 

In the construction sector, engineering and environmental surveys are of great importance, which are 

comprehensively used to develop a section on environmental protection. With their help, reliable materials and 

comprehensive data on the current state of the environment and its possible changes under the influence of 

anthropogenic load are obtained. All  the most important components of the environment designated in the Federal Law 

on Environmental Protection are subject to research: land resources, atmospheric air, soil cover, flora and fauna, surface 

water bodies and groundwater. Additionally, specific parameters related to the radiological situation are considered, as 

well as socio-economic studies. In this paper, the authors analyzed the anthropogenic and socio-economic conditions in 

the area of the projected facility, as well as the current state of the components of the natural environment in the 

designated area. 

Keywords: Engineering and environmental surveys, environmental protection, reconnaissance work, 

geoecological testing. 

 

ɺʚʝʜʝʥʠʝ. ʅʦʚʦʧʦʜʨʝʟʢʦʚʦ ð 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʧʣʘʪʬʦʨʤʘ ʥʘ ʩʝʚʝʨʝ ʄʦʩʢʚʳ ʚ 

ʄʦʣʞʘʥʠʥʦʚʩʢʦʤ ʨʘʡʦʥʝ. ʇʣʘʪʬʦʨʤʘ 

ʅʦʚʦʧʦʜʨʝʟʢʦʚʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʘʚʥʦʤ ʭʦʜʫ 

ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʆʢʪʷʙʨʴʩʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ ʇʣʘʥʝʨʥʘʷ ʠ 

ʇʦʜʨʝʟʢʦʚʦ. ʀʤʝʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʧʦʩʘʜʦʯʥʳʝ 

ʧʣʘʪʬʦʨʤʳ ʥʘ 1-ʤ ʠ 2 -ʤ ʧʫʪʠ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ 

ʧʣʘʪʬʦʨʤʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʝʰʝʭʦʜʥʳʡ ʤʦʩʪ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʆʢʪʷʙʨʴʩʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʈʘʙʦʪʳ ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ. 

ɹʣʠʟʣʝʞʘʱʠʤ ʢ ʫʯʘʩʪʢʫ ʠʟʳʩʢʘʥʠʡ ʚʦʜʥʳʤ 

ʦʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʧʨʫʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 180 ʤ ʚ ʖɿ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ 

ɺʝʨʝʩʢʠʥʩʢʠʡ ʧʨʫʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

290 ʤ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʝʢʘ ʉʭʦʜʥʷ 

ʧʨʦʪʝʢʘʝʪ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʫʯʘʩʪʢʘ ʠʟʳʩʢʘʥʠʡ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 950 ʤ[1-5]. 

ʀʩʪʦʯʥʠʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ - 

ʚʳʙʨʦʩʳ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʠ ʰʫʤ ʦʪ ʜʚʠʞʝʥʠʷ ʘʚʪʦ 

ʠ ʞ/ʜ ʪʨʘʥʩʧʦʨʪʘ. ʆʩʥʦʚʥʳʤʠ ʧʦʣʣʶʪʘʥʪʘʤʠ ʧʨʠ 

ʪʘʢʦʤ ʚʠʜʝ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ 

(Cu, Zn, Pb, Cd ʠ ʜʨ.), ʥʝʬʪʝʧʨʦʜʫʢʪʳ. 

ʉʚʘʣʢʠ ʙʳʪʦʚʦʛʦ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʍʘʨʘʢʪʝʨ ʛʨʫʥʪʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ï ʩʫʧʝʩʯʘʥʳʡ. 

ʉʦʩʪʘʚ ʠ ʦʙʲʝʤ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ.  

1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ 

ʉʙʦʨ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪ ʧʦ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʤʫ ʦʙʲʝʢʪʫ ʪʨʝʙʫʝʪʩʷ 

ʦʩʫʱʝʩʪʚʠʪʴ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʦʬʠʮʠʘʣʴʥʳʭ, ʩʧʨʘʚʦʯʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʠʟʳʩʢʘʥʠʡ, 

ʧʨʦʝʢʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɼʣʷ ʠʩʭʦʜʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨ 

ʩʣʝʜʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ: 

- ʘʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʩʚʝʜʝʥʠʷ 

ʦ ʞʠʚʦʪʥʦʤ ʠ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʠʨʝ, ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ; 

- ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ; 

- ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʦʩʘ 

ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ; 

- ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʊʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʟʘʧʨʦʩʳ 

ʦʬʠʮʠʘʣʴʥʳʭ ʩʧʨʘʚʦʢ ʠ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʚʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ: 

- ʦ ʬʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʠ 

ʢʨʘʪʢʫʶʢʣʠʤʘʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʡʦʥʘ 

ʧʨʦʚʦʜʠʤʳʭ ʠʟʳʩʢʘʥʠʡ; 

- ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ; 

- ʦ ʥʘʣʠʯʠʠ ʠʣʠ ʦʪʩʫʪʩʪʚʠʠ ʧʘʤʷʪʥʠʢʦʚ 

ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ ʚ ʨʘʡʦʥʝ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

- ʦ ʥʘʣʠʯʠʠ (ʦʪʩʫʪʩʪʚʠʠ) ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʥʝʜʨʘʭ ʧʦʜ 

ʫʯʘʩʪʢʦʤʧʨʝʜʩʪʦʷʱʝʡ ʟʘʩʪʨʦʡʢʠ; 

- ʦ ʥʘʣʠʯʠʠ (ʦʪʩʫʪʩʪʚʠʠ) ʠʩʪʦʯʥʠʢʦʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

- ʦ ʥʘʣʠʯʠʠ (ʦʪʩʫʪʩʪʚʠʠ) ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʦʚ; 

- ʦ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʣʠ ʥʘ ʩʘʤʦʤ 

ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ (ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʚʳʭ) [6-9]. 

2. ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʧʦʣʥʷʝʪʩʷ: 

- ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

(ʤʘʨʰʨʫʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ); 

- ʦʧʠʩʘʥʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʠ 

ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ; 

- ʨʘʜʠʘʮʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʨʝʜʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ; 

- ʦʪʙʦʨ ʧʨʦʙ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʥʘ ʩʘʥʠʪʘʨʥʦ-

ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; 

- ʦʪʙʦʨ ʧʨʦʙ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʥʘ ʘʥʘʣʠʟ ʧʦ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ; 

- ʦʪʙʦʨ ʧʨʦʙ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʥʘ ʘʥʘʣʠʟ ʧʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ; 
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- ʦʪʙʦʨ ʧʨʦʙ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʥʘ ʘʥʘʣʠʟ ʧʦ 

ʦʩʥʦʚʥʳʤ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʣʦʜʦʨʦʜʠʷ [10-13]. 

2. ʄʘʨʰʨʫʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʈʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʨʘʙʦʪʳ ʠ ʤʘʨʰʨʫʪʥʳʝ 

ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ 

ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʦʩʪʦʷʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʣʘʥʜʰʘʬʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʛʨʘʥʠʮʘʭ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʘʷ 

ʦʮʝʥʢʘ ʨʝʣʴʝʬʘ, ʚʳʙʦʨ ʪʦʯʝʢ ʨʘʟʤʝʱʝʥʠʷ 

ʨʘʟʚʝʜʦʯʥʳʭ ʚʳʨʘʙʦʪʦʢ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʬʠʣʝʡ, ʚʳʷʚʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʫʯʘʩʪʢʦʚ 

ʧʨʦʷʚʣʝʥʠʡ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

2.1 ʀʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʀʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʘʩʧʝʢʪʘʭ: 

- ʢʘʢ ʙʠʦʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ, ʠʛʨʘʶʱʠʡ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠʭ ʛʨʘʥʠʮ; 

- ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ (ʚʳʨʫʙʢʠ, ʛʘʨʠ, 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ, ʧʦʚʨʝʞʜʝʥʠʝ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ, ʠʟʤʝʥʝʥʠʝ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ) [14-16]. 

ʉʚʦʙʦʜʥʘʷ ʦʪ ʟʜʘʥʠʡ ʪʝʨʨʠʪʦʨʠʷ ʫʯʘʩʪʢʘ 

ʠʟʳʩʢʘʥʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʅʦʚʦʧʦʜʨʝʟʢʦʚʦ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʨʦʭʦʜʷʪ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʣʠʥʠʠ ʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʧʣʘʪʬʦʨʤʳ ʩ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʤ ʧʦʢʨʳʪʠʝʤ. 

ʋʯʘʩʪʦʢ ʠʟʳʩʢʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʩʝ ʦʪʚʦʜʘ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʝʨʝʢʨʳʪʘ ʱʝʙʥʝʤ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʘ 

ʠʟʳʩʢʘʥʠʡ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʥʘʨʫʞʝʥʦ 

ʥʝ ʙʳʣʦ [17]. 

2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ 

ʄʘʨʰʨʫʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʫʯʝʪ ʩʣʝʜʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʠʟʫʘʣʴʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ, ʦʙʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʤʝʩʪ 

ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʬʦʥʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʦʙʲʝʢʪʘ 

ʠʟʳʩʢʘʥʠʡ ʠ ʚʳʷʚʣʝʥʠʝ ʘʨʝʘʣʦʚ ʚʦʟʤʦʞʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʫʯʘʩʪʦʢ ʠʟʳʩʢʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, 

ʞʠʚʦʪʥʳʡ ʤʠʨ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʠʟʳʩʢʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ, ʧʪʠʮʘʤʠ (ʚʦʨʦʙʴʠ, ʛʦʣʫʙʠ 

ʠ ʜʨ.), ʙʝʩʧʦʟʚʦʥʦʯʥʳʤʠ: ʯʝʨʚʷʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ 

ʥʘʩʝʢʦʤʳʤʠ, ʚʠʜʳ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɼʠʢʠʝ 

ʞʠʚʦʪʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʘʨʢʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʥʝ ʦʙʠʪʘʶʪ. ɺ ʭʦʜʝ 

ʤʘʨʰʨʫʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʬʘʫʥʳ ʥʝ ʚʳʷʚʣʝʥʦ. 

2.3 ʆʮʝʥʢʘ ʫʨʦʚʥʝʡ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʠ 

ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ, ʪʦʯʢʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʚʳʙʠʨʘʶʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳʫʨʦʚʥʷ 

ʰʫʤʘ, ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʠʩʪʦʯʥʠʢʘʤ ʰʫʤʘ. 

ʀʟʤʝʨʝʥʠʝ ʫʨʦʚʥʝʡ ʰʫʤʘ ʥʘ ʫʯʘʩʪʢʝʚʳʧʦʣʥʷʶʪ 

ʰʫʤʦʤʝʨʦʤ-ʘʥʘʣʠʟʘʪʦʨʦʤ ʩʧʝʢʪʨʘ, ʚʠʙʨʦʤʝʪʨʦʤ 

ʧʦʨʪʘʪʠʚʥʳʤ çʆʂʊɸɺɸ-110ɸè(ʢʦʤʧʣʝʢʪʘʮʠʷ 

ʕʂʆ) [18-21]. 

2.4 ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʧʨʦʙʦʚʘʥʠʝ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʆʧʨʦʙʦʚʘʥʠʝ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ 

ʜʣʷ ʠʭ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʘʥʠʪʘʨʥʦ-

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʘʥʠʪʘʨʥʦ-

ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦʩʦʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

- ʠʥʜʝʢʩʳ ɹɻʂʇ (ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ) ʠ ʵʥʪʝʨʦʢʦʢʢʦʚ; 

- ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ; 

- ʷʡʮʘ ʠ ʣʠʯʠʥʢʠ ʛʝʣʴʤʠʥʪʦʚ; 

- ʮʠʩʪʳ ʢʠʰʝʯʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʧʨʦʩʪʝʡʰʠʭ. 

ʆʮʝʥʢʘ ʩʘʥʠʪʘʨʥʦ-ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʥʘʣʠʯʠʷʧʨʝʠʤʘʛʠʥʘʣʴʥʳʭ ʬʦʨʤ ʩʠʥʘʥʪʨʦʧʥʳʭ ʤʫʭ. 

ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʦʙʲʝʢʪʘ ʠʟʳʩʢʘʥʠʡ, 

ʢʨʦʤʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʝʯʥʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʧʦʯʚʘʭ ʠ 

ʛʨʫʥʪʘʭ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʣʝʪʫʯʠʭ ʬʝʥʦʣʦʚ,ʩʝʨʥʠʩʪʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʇʍɹ. 

ʇʦʢʘʟʘʪʝʣʠ ʧʨʠʛʦʜʥʦʩʪʠ ʥʘʨʫʰʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚ ʜʣʷ ʟʝʤʣʝʚʘʥʠʷ 

ʠʥʘʥʝʩʝʥʠʷ ʥʘ ʨʝʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʟʝʤʣʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʟʦʥʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʆʉʊ 17.4.2.02-83. 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʥʘ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʚ ʎʝʥʪʨʘʣʴʥʦʤʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʡʦʥʝ 

ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʝʝ 8 ʛʘ; ʥʘ ʩʨʝʜʥʝ- ʠ 

ʩʠʣʴʥʦʵʨʦʜʠʨʦʚʘʥʥʳʭʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʠ 

ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʨʘʟʤʝʨ ʵʣʝʤʝʥʪʘʨʥʦʛʦ 

ʫʯʘʩʪʢʘ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 1- 2 ʛʘ [22-25]. 

ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʦʚ (ʠʭ ʢʦʣʠʯʝʩʪʚʦ, 

ʫʧʘʢʦʚʢʫ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ) ʧʨʦʠʟʚʦʜʷʪ ʩ ʫʯʝʪʦʤ 

ʚʝʨʪʠʢʘʣʴʥʦʡʩʪʨʫʢʪʫʨʳ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʢʨʦʚʘ 

ʧʦʯʚʳ, ʨʝʣʴʝʬʘ ʠ ʢʣʠʤʘʪʘ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩ 

ʫʯʝʪʦʤʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʣʠ 

ʦʨʛʘʥʠʟʤʦʚ. 

ɼʣʷ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʛʨʫʥʪʦʚʦʪʙʠʨʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ ʦʙʲʝʜʠʥʸʥʥʦʡ 

ʧʨʦʙʳ ʩ ʧʨʦʙʥʦʡʧʣʦʱʘʜʢʠ (ʯʘʩʪ ɹ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʩʭʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ) ʨʘʟʤʝʨʦʤʦʪ 1 ʜʦ 5 ʛʘ. ʆʙʲʝʜʠʥʝʥʥʳʝ 

ʧʨʦʙʳ ʚʝʩʦʤ ʥʝ ʤʝʥʝʝ 1 ʢʛ ʦʪʙʠʨʘʶʪ ʪʦʯʥʦ ʩ 

ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠçʤʝʪʦʜʦʤ ʢʦʥʚʝʨʪʘè: ʩʦʩʪʘʚʣʷʶʪ 

ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʪʦʯʝʯʥʳʭ ʧʨʦʙ (ʥʝ ʤʝʥʝʝ 5), 

ʦʪʦʙʨʘʥʥʳʭ ʥʘʦʜʥʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʝ ʩ 

ʧʦʤʦʱʴʶ ʰʧʘʪʝʣʷ ʠʣʠ ʥʦʞʘ ʠʟ ʧʨʠʢʦʧʦʢ ʠʣʠ 

ʧʦʯʚʝʥʥʳʤ ʙʫʨʦʤ. 

ʇʨʦʙʳ, ʦʪʦʙʨʘʥʥʳʝ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʩʣʝʜʫʝʪ ʫʧʘʢʦʚʳʚʘʪʴ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ 

ʠʭʨʘʥʠʪʴ ʚ ʝʤʢʦʩʪʷʭ ʠʟ ʭʠʤʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʦʛʦ 
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ʤʘʪʝʨʠʘʣʘ. ɺ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʭʨʘʥʝʥʠʷ 

ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭʚʪʦʨʠʯʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ [26-27]. 

ʇʨʦʙʳ ʧʦʯʚʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʪʫʯʠʭ ʠ ʭʠʤʠʯʝʩʢʠʥʝʩʪʦʡʢʠʭ 

ʚʝʱʝʩʪʚ, ʜʦʩʪʘʚʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʠ ʩʨʘʟʫ 

ʘʥʘʣʠʟʠʨʫʶʪ. ʇʨʦʙʳ ʧʦʯʚʳ,ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʫʧʘʢʦʚʳʚʘʶʪ ʚ 

ʩʫʤʢʠ-ʭʦʣʦʜʠʣʴʥʠʢʠ ʠ ʩʨʘʟʫʜʦʩʪʘʚʣʷʶʪ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ ʥʘ ʘʥʘʣʠʟ. ʇʨʦʙʳ ʧʦʯʚʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦʘʥʘʣʠʟʘ, ʜʦʩʪʘʚʣʷʶʪ ʚ 

ʣʘʙʦʨʘʪʦʨʠʶ ʥʘ ʘʥʘʣʠʟ ʩʨʘʟʫ ʧʦʩʣʝ ʦʪʙʦʨʘ. 

ɼʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʢʠ ʩʦʩʪʘʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʸʥʥʘʷ ʧʨʦʙʘ. 

ʂʘʞʜʫʶ ʦʙʲʝʜʠʥʝʥʥʫʶ ʧʨʦʙʫ ʩʦʩʪʘʚʣʷʶʪ ʠʟ 

ʪʨʸʭ ʪʦʯʝʯʥʳʭ ʧʨʦʙ ʤʘʩʩʦʡ ʦʪ 200 ʜʦ 250 ʛ 

ʢʘʞʜʘʷ,ʦʪʦʙʨʘʥʥʳʭ ʧʦʩʣʦʡʥʦ ʩ ʛʣʫʙʠʥʳ 0 - 5 ʠ 5 - 

20 ʩʤ. ʇʨʦʙʫ ʛʨʫʥʪʘ, ʚ ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʝʸʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʦʪʙʠʨʘʶʪ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʣʦʚʠʡ ʘʩʝʧʪʠʢʠ (ʩʪʝʨʠʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ,ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʥʘ ʩʪʝʨʠʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʩʪʝʨʠʣʴʥʫʶ ʪʘʨʫ). 

ʇʨʦʙʳ,ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʥʘ ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʠ ʚʠʨʫʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʧʘʢʦʚʳʚʘʪʴ,ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʠ ʭʨʘʥʠʪʴ ʚ 

ʩʪʝʨʠʣʴʥʳʭ ʝʤʢʦʩʪʷʭ. ʇʨʦʙʫ ʜʣʷ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʦʚ ʦʪʧʨʘʚʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʩʨʘʟʫ ʧʦʩʣʝ 

ʦʪʙʦʨʘ.ɸʥʘʣʠʟ ʧʨʦʙ ʧʨʦʚʦʜʷʪ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʦʤʝʪʦʜʠʢʘʤ, ʧʨʦʰʝʜʰʠʤ 

ʤʝʪʨʦʣʦʛʠʯʝʩʢʫʶ ʘʪʪʝʩʪʘʮʠʶ[28-30].  

ɻʣʫʙʠʥʘ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʆʪʙʦʨ 

ʧʨʦʙ ʧʨʦʠʟʚʦʜʷʪ ʩ ʛʣʫʙʠʥ 0 - 0,2; 0,2 - 1,0; 1,0 - 2,0 

ʤʝʪʨʦʚ ʦʪʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʠ ʜʘʣʝʝ ʥʝ ʨʝʞʝ ʯʝʤ 

ʯʝʨʝʟ ʦʜʠʥ ʤʝʪʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ 

ʟʘʣʦʞʝʥʠʷʬʫʥʜʘʤʝʥʪʘ ʟʜʘʥʠʷ ʠʣʠ ʧʨʦʢʣʘʜʢʠ 

ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ,ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʪ.ʜ. 

ʇʦʩʢʦʣʴʢʫ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʛʣʫʙʣʝʥʠʝ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ(ʤʘʢʩ. ʜʦ 2,0 ʤ), ʦʪʙʦʨ ʠ 

ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʥʘ ʜʘʥʥʦʤ 

ʦʙʲʝʢʪʝ ʙʫʜʝʪʧʨʦʚʝʜʝʥ ʜʦ ʛʣʫʙʠʥʳ 2,0 ʤ. 

ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ ʥʘ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ 

ʰʘʥʮʝʚʦʛʦʠʥʩʪʨʫʤʝʥʪʘ ʤʝʪʦʜʦʤ ʢʦʥʚʝʨʪʘ 

(ʩʤʝʰʘʥʥʘʷ ʧʨʦʙʘ ʥʘ ʧʣʦʱʘʜʠ 20 - 25 ʤ
2
), ʘ ʪʘʢʞʝ 

ʠʟ ʧʨʠʢʦʧʦʢ ʠʧʦʣʫʷʤ (ʪʦʯʝʯʥʳʝ ʧʨʦʙʳ) ʠʣʠ ʠʟ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʩ ʠʭ ʚʠʟʫʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʩ 

ʛʣʫʙʠʥʳ 0,0 -0,2 ʠ 0,2 ï 0,4 ʤ (ʠʣʠ ʧʦʛʦʨʠʟʦʥʪʥʦ), ʘ 

ʪʘʢʞʝ ʠʟ ʥʠʞʝʣʝʞʘʱʝʛʦ ʩʣʦʷ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʦʜʦʨʦʜʠʷ. 

2.5 ʆʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʠʟʤʝʥʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ, ʚʳʷʚʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ. ʀʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʨʦʚʥʝ 

ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʩʦʩʪʘʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʧʨʝʜʝʣʷʶʪ 

ʟʦʥʫ ʠ ʭʘʨʘʢʪʝʨ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʠʟʫʯʘʶʪʩʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ. ʆʪʙʦʨ ʧʨʦʙ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʚ ʧʦʨʰʥʝʚʳʤ ʠ ʰʥʝʢʦʚʳʤ 

ʩʧʦʩʦʙʦʤ. ʅʘ ʜʥʦ ʪʝʣʝʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʦʧʫʩʢʘʝʪʩʷ ʧʨʦʙʦʦʪʙʦʨʥʠʢ, ʜʘʣʝʝ ʧʦʨʰʥʝʤ 

ʟʘʙʠʨʘʝʪʩʷ ʧʨʦʙʘ.  

ʋʯʘʩʪʦʢ ʠʟʳʩʢʘʥʠʡ ʥʝ ʧʦʧʘʜʘʝʪ ʚ 

ʚʦʜʦʦʭʨʘʥʥʫʶ ʟʦʥʫ, ʧʨʠʙʨʝʞʥʫʶ ʟʘʱʠʪʥʫʶ ʠ 

ʙʝʨʝʛʦʚʫʶ ʧʦʣʦʩʳ ʙʣʠʟʣʝʞʘʱʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʅʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ ʠʟʳʩʢʘʥʠʡ ʥʘ ʥʠʭ 

ʦʢʘʟʳʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ [31-32]. 

2.6 ʆʮʝʥʢʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʚʠʜʦʤ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ 

ʨʘʜʠʘʮʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ʆʥʦ ʧʨʦʚʦʜʠʪʩʷ ʚ 4 

ʵʪʘʧʘ: ʧʦʠʩʢ ʣʦʢʘʣʴʥʳʭ ʨʘʜʠʘʮʠʦʥʥʳʭ ʘʥʦʤʘʣʠʡ, 

ʠʟʤʝʨʝʥʠʝ ʤʦʱʥʦʩʪʠ ʜʦʟʳ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʡ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ, ʠʟʤʝʨʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ 

ʨʘʜʦʥʘ ʠʟ ʛʨʫʥʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʧʦʯʚʳ ʠ ʠʭ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

2.7. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʷʪʩʷ ʩ ʮʝʣʴʶ ʩʦʙʣʶʜʝʥʠʷ ʠʥʪʝʨʝʩʦʚ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʫʯʝʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʨʘʤʢʘʭ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʦʙʠʨʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ ʧʦ ʧʦʣʫ ʠ 

ʚʦʟʨʘʩʪʥʦʤʫ ʧʨʠʟʥʘʢʫ, ʜʘʥʥʳʝ ʦ ʟʘʥʷʪʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʙʦʨʫ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʨʦʜʥʦ ʦʙʫʩʣʦʚʣʝʥʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ.  

3. ʂʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ 

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʩʦʩʪʘʚʣʷʝʪʩʷ 

ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ ʠ ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺʦ ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ ʤʘʨʰʨʫʪʥʦʛʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪʩʷʯʝʨʥʦʚʳʝ ʩʭʝʤʳ ʠ 

ʢʘʨʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩ ʫʢʘʟʘʥʠʝʤʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʨʠʯʠʥ ʠ 

ʭʘʨʘʢʪʝʨʘ; ʪʘʢʞʝ ʥʘ ʩʭʝʤʳ ʥʘʥʦʩʠʪʩʷ ʬʘʢʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣʚʠʟʫʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʉʦʩʪʘʚʣʷʝʪʩʷ ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʦ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭʧʣʦʱʘʜʢʠ ʠ ʢʦʣʠʯʝʩʪʚʝ ʦʪʙʠʨʘʝʤʳʭ ʧʨʦʙ 

ʧʦʯʚʦ-ʛʨʫʥʪʦʚ. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʭʝʤʘ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦʦʙʩʣʝʜʦʚʘʥʠʷ ʫʯʘʩʪʢʘ. 

ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ 

ʨʝʟʫʣʴʪʘʪʝʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ [33-35]. 

ɿʘʢʣʶʯʝʥʠʝ.ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʠ ʦʜʠʥ 

ʧʨʦʝʢʪ ʙʝʟ ʨʘʟʜʝʣʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝ 

ʩʤʦʞʝʪ ʧʨʦʡʪʠ ʵʢʩʧʝʨʪʠʟʫ.ʀʥʞʝʥʝʨʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
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ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ 

ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʨʦʩʪ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ.  
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʦʙʫʩʪʨʦʡʩʪʚʝ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ ʩʢʘʤʝʡʢʠ, ʫʨʥʳ, ʩʚʝʪʠʣʴʥʠʢʠ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʫʶʪʥʳʭ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʶʪ ʦʙʣʠʢ ʛʦʨʦʜʘ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʢʦʤʬʦʨʪʥʦʤʫ ʚʨʝʤʷʧʨʝʧʨʦʚʦʞʜʝʥʠʶ ʞʠʪʝʣʝʡ. ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ. 

ɺʳʷʚʣʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʠʭ ʨʝʰʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʤʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʛʦʨʦʜʩʢʘʷ 

ʩʨʝʜʘ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʣʘʥʜʰʘʬʪ. 

 

ABSTRACT 

 

The article discusses the issues of designing the urban environment and urban spaces. Small architectural forms 

such as benches, urns, and lamps play an important role in creating cozy and functional urban spaces. They not only 

improve the appearance of the city, but also contribute to a comfortable pastime for residents. A review of landscaping 

and landscape design has been conducted. The advantages and disadvantages of such solutions are revealed. 

Keywords: design, architectural elements, small architectural forms, urban environment, landscaping, 

landscape. 

 

ʋʥʠʢʘʣʴʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, 

ʬʦʨʤʠʨʫʶʪ ʥʝ ʚʳʩʦʪʥʳʝ ʟʜʘʥʠʷ ʠ ʤʦʱʥʳʝ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ, ʘ ʤʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʢʨʦʤʥʳʝ ʨʘʟʤʝʨʳ, ʦʥʠ ʦʢʘʟʳʚʘʶʪ 

ʦʛʨʦʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʛʦʨʦʜʘ. ʆʥʠ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴ ʭʘʨʘʢʪʝʨ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʜʝʣʘʷ ʛʦʨʦʜ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʞʠʪʝʣʝʡ ʠ ʧʦʩʝʪʠʪʝʣʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʩʦʟʜʘʚʘʷ 

ʢʦʤʬʦʨʪʥʳʝ ʤʝʩʪʘ ʜʣʷ ʦʪʜʳʭʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ 

ʞʠʪʝʣʝʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʟʤʝʱʝʥʠʠ ʤʘʣʳʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʯʪʦʙʳ ʦʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʩʣʫʞʠʣʠ ʮʝʣʷʤ ʫʣʫʯʰʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʚʩʝʛʜʘ ʫʥʠʢʘʣʴʥʘ ʧʦ ʩʚʦʝʤʫ 

ʭʘʨʘʢʪʝʨʫ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ, ʥʦ ʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʛʦʨʦʜʘ. 

ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ - ʵʪʦ ʩʣʦʞʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳʭ 

ʯʘʩʪʝʡ ʛʦʨʦʜʘ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʨʘʚʥʦʧʨʘʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʢʘʢ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʪʘʢ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʣʠʮ, ʧʝʨʝʢʨʝʩʪʢʦʚ ʠ ʧʣʦʱʘʜʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʫ ʩʠʩʪʝʤʫ ʚʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ 

ʜʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʦʪ ʫʥʠʢʘʣʴʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ ʤʦʥʫʤʝʥʪʘʣʴʥʦ-ʜʝʢʦʨʘʪʠʚʥʦʛʦ 

ʠʩʢʫʩʩʪʚʘ ʜʦ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʦʨʦʜʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. 

ʆʙʫʩʪʨʦʡʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄɸʌ. ɺʘʞʥʳʝ 

ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ:  

-ʩʦʟʜʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ, ʫʜʦʙʥʳʭ ʠ 

ʙʝʟʦʧʘʩʥʳʭ ʟʦʥ ʜʣʷ ʦʪʜʳʭʘ ʠ ʧʨʦʛʫʣʦʢ;  

-ʦʜʥʦʚʨʝʤʝʥʥʦ ʄɸʌ ʩʣʫʞʘʪ ʤʘʨʢʝʨʘʤʠ ʜʣʷ 

ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʛʦʨʦʜʘ, ʧʦʤʦʛʘʷ ʣʝʛʯʝ 

ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʦʠʩʢʝ ʤʝʩʪ, ʛʜʝ ʤʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʩʚʦʡ ʜʦʩʫʛ. 

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ 

ʧʦʜʯʝʨʢʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ, 
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ʷʚʣʷʷʩʴ ʧʘʤʷʪʥʠʢʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʡ ʠ ʣʘʥʜʰʘʬʪʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʢʫʣʴʧʪʫʨʳ, ʚʥʝʰʥʝʛʦ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʫʣʠʮ, ʤʘʛʠʩʪʨʘʣʝʡ, 

ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʜʦʣʞʥʳ 

ʧʦʜʯʠʥʷʪʴʩʷ ʝʜʠʥʦʤʫ ʟʘʤʳʩʣʫ, ʪʦʣʴʢʦ ʪʦʛʜʘ ʦʥʠ 

ʩʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʟʠʪʴ ʩʚʦʝʦʙʨʘʟʠʝ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʣʦʨʠʪʘ, 

ʥʝʧʦʚʪʦʨʠʤʦʩʪʴ ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ. 

ʅʦʚʦʡ ʛʦʨʦʜʩʢʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ 

ʧʘʨʢʠ ʫ ʧʦʨʦʛʘ. ʉʦʚʨʝʤʝʥʥʳʡ ʛʦʨʦʜʩʢʦʡ ʧʘʨʢ - ʵʪʦ 

ʦʙʫʩʪʨʦʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪ 

ʪʦ, ʯʪʦ ʜʘʚʥʦ ʧʦʪʝʨʷʣ ʚ ʪʝʭʥʦʛʝʥʥʦʡ ʩʨʝʜʝ. ɸ ʤʠʥʠ-

ʧʘʨʢ ʠʣʠ ʧʘʨʢ ʫ ʧʦʨʦʛʘ - ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

çʩʚʦʡè ʛʣʦʪʦʢ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ, ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ ʧʦ 

ʟʝʣʝʥʦʡ ʪʨʘʚʝ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʜʦʤʘ. ʈʝʯʴ ʠʜʝʪ ʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʝʙʦʣʴʰʠʭ ʣʦʢʘʣʴʥʳʭ ʨʝʢʨʝʘʮʠʡ, 

ʛʜʝ ʥʝʪ ʧʨʠʚʳʯʥʳʭ ʙʝʩʝʜʦʢ, ʘʪʪʨʘʢʮʠʦʥʦʚ ʠ ʜʨʫʛʠʭ 

ʰʫʤʥʳʭ ʧʣʦʱʘʜʦʢ, ʛʜʝ ʜʦʨʦʞʢʘ, ʚʝʜʫʱʘʷ ʦʪ ʜʦʤʘ, 

ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʪʨʦʧʠʥʢʫ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʧʨʦʡʪʠ, ʥʘʙʣʶʜʘʷ ʟʘ ʣʠʥʠʷʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʣʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʣʶʙʫʷʩʴ ʮʚʝʪʫʱʠʤʠ 

ʤʥʦʛʦʣʝʪʥʠʢʘʤʠ. 

ʇʨʠʨʦʜʥʳʝ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʘʢʮʝʥʪʳ 

ʜʝʣʘʶʪ ʧʘʨʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ 

ʥʘʩʳʱʝʥʥʳʤ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤ, ʫʜʦʙʥʘʷ ʜʦʨʦʞʥʦ-

ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʦʡ 

ʤʘʣʦʤʦʙʠʣʴʥʳʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʧʦʩʝʪʠʪʝʣʷʤ ʥʝ ʪʦʣʴʢʦ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʚʝʯʝʨʥʝʝ 

ʚʨʝʤʷ, ʥʦ ʠ ʵʩʪʝʪʠʯʝʩʢʦʝ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ 

ʧʨʦʜʫʤʘʥʥʦʛʦ ʮʚʝʪʦ-ʩʚʝʪʦʚʦʛʦ ʵʬʬʝʢʪʘ. ʆʪʧʨʘʚʥʦʡ 

ʪʦʯʢʦʡ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ ʧʘʨʢʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʫʚʘʞʝʥʠʝ ʯʝʣʦʚʝʢʘ ʢ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ ʠ ʝʛʦ ʞʝʣʘʥʠʝ ʥʘʡʪʠ ʧʨʠʨʦʜʫ ʚʙʣʠʟʠ ʩʚʦʝʛʦ 

ʜʦʤʘ.ʊʘʢʠʝ ʧʘʨʢʠ ʫ ʧʦʨʦʛʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʛʦʨʦʞʘʥ, ʫʣʫʯʰʝʥʠʶ ʠʭ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʦʟʜʘʥʠʶ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʢʨʫʞʝʥʠʷ ʜʣʷ ʦʙʱʝʥʠʷ ʠ ʦʪʜʳʭʘ. 

ʆʥʠ ʧʦʤʦʛʘʶʪ ʩʙʣʠʟʠʪʴʩʷ ʩ ʧʨʠʨʦʜʦʡ, ʟʘʙʳʪʦʡ ʚ 

ʛʦʨʦʜʩʢʦʡ ʩʫʝʪʝ, ʠ ʥʘʩʣʘʜʠʪʴʩʷ ʝʝ ʢʨʘʩʦʪʦʡ ʠ 

ʫʤʠʨʦʪʚʦʨʝʥʠʝʤ.ʊʘʢʠʝ ʧʘʨʢʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʮʝʣʦʤ, 

ʜʝʣʘʷ ʝʝ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʞʠʪʝʣʝʡ ʠ 

ʛʦʩʪʝʡ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʶ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʠ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʦʙʱʝʝ 

ʩʘʤʦʯʫʚʩʪʚʠʝ ʣʶʜʝʡ. 

ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʚʩʝʛʜʘ ʘʛʨʝʩʩʠʚʥʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʯʝʣʦʚʝʢʫ. ɿʘʜʘʯʘ ʘʨʭʠʪʝʢʪʦʨʦʚ, 

ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʛʦʨʦʜʘ 

ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʟʝʣʝʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʤʘʣʳʭ 

ʬʦʨʤ, ʯʪʦ ʥʘʚʝʨʥʷʢʘ ʚʳʟʦʚʝʪ ʠʥʪʝʨʝʩ ʯʝʣʦʚʝʢʘ ʢ 

ʤʝʩʪʘʤ, ʛʜʝ ʦʥ ʞʠʚʝʪ, ʫʯʠʪʩʷ, ʨʘʙʦʪʘʝʪ, 

ʚʦʩʧʠʪʳʚʘʝʪ ʜʝʪʝʡ ʠ ʪ.ʜ. 

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʷʚʣʷʶʪʩʷ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʟʝʣʝʥʝʥʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʥʠ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʩʦʙʦʡ ʩʦʦʨʫʞʝʥʠʷ ʫʪʠʣʠʪʘʨʥʦʛʦ, ʜʝʢʦʨʘʪʠʚʥʦʛʦ 

ʠʣʠ ʠʛʨʦʚʦʛʦ, ʬʠʟʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʄʘʣʳʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ 

ʦʙʲʝʢʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ 

ʨʘʩʪʝʥʠʡ (ʪʨʝʣʴʷʞʠ, ʧʝʨʛʦʣʳ, ʮʚʝʪʦʯʥʠʮʳ ʠ ʪ.ʜ.) ʠ 

ʤʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʩʪʝʥʠʡ (ʢʠʦʩʢʠ, ʩʢʫʣʴʧʪʫʨʘ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʤʥʠ 

ʠ ʪ.ʜ.); ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ 

ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʬʦʥʘ, ʧʦʜʯʝʨʢʠʚʘʶʱʝʛʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʠʭ ʛʨʫʧʧ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʬʦʨʤʘʤ ʦʪʚʦʜʠʪʩʷ 

ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʨʦʣʴ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ ʤʝʞʜʫ 

ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ 

ʠʭ ʧʨʠʨʦʜʥʳʤ ʦʢʨʫʞʝʥʠʝʤ, ʦʥʠ ʧʨʠʜʘʶʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʚʦʟʜʘʶʪ ʩʚʦʝʦʙʨʘʟʥʳʡ ʣʘʥʜʰʘʬʪ. ɺʩʝ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ ʫʯʘʩʪʢʘ 

ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʝʜʠʥʦʤʫ 

ʟʘʤʳʩʣʫ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, 

ʫʯʠʪʳʚʘʶʱʝʤʫ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʥʘʨʦʜʥʳʝ ʪʨʘʜʠʮʠʠ[2]. 

ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʛʨʫʧʧʳ 

ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʧʨʠʨʦʜʥʳʝ 

ʵʣʝʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʷʪʥʦʡ 

ʘʪʤʦʩʬʝʨʳ ʚ ʧʘʨʢʝ ʠʣʠ ʩʢʚʝʨʝ. ʄʘʣʳʝ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʜʦʣʞʥʳ ʜʦʧʦʣʥʷʪʴ ʠ 

ʫʢʨʘʰʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʥʝ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ 

ʥʝʡ. ʀʭ ʨʘʟʤʝʱʝʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʘʥʳ ʚ ʦʙʱʫʶ ʢʦʤʧʦʟʠʮʠʶ 

ʧʝʡʟʘʞʘ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʨʘʩʦʪʫ ʠ 

ʛʘʨʤʦʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʘʚʠʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʠ ʫʶʪʥʦʝ ʤʝʩʪʦ ʜʣʷ 

ʦʪʜʳʭʘʠ ʧʨʦʛʫʣʦʢ. 

ʈʘʟʤʝʱʝʥʠʝ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʜʫʤʘʥʦ ʩ ʫʯʝʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. ʆʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ: ʙʳʪʴ ʵʣʝʤʝʥʪʘʤʠ ʜʝʢʦʨʘ, 

ʤʝʩʪʘʤʠ ʦʪʜʳʭʘ, ʠʛʨʦʚʳʤʠ ʟʦʥʘʤʠ, ʪʦʯʢʘʤʠ 

ʦʨʠʝʥʪʘʮʠʠ ʠ ʪ.ʜ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ 

ʩʚʦʝ ʤʝʩʪʦ ʠ ʩʤʳʩʣ ʚ ʦʙʱʝʡ ʢʦʤʧʦʟʠʮʠʠ. ɺʘʞʥʦ 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ, ʝʛʦ ʣʘʥʜʰʘʬʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ ʩʪʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʦ ʠ 

ʦʙʲʝʢʪʘʤʠ ʠʩʢʫʩʩʪʚʘ, ʜʦʙʘʚʣʷʶʱʠʤʠ ʢʨʘʩʦʪʳ ʠ 

ʫʥʠʢʘʣʴʥʦʩʪʠ ʟʝʣʝʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ. ʇʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʝ ʠ ʨʘʟʤʝʱʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ 

ʩʦʟʜʘʪʴ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʠʨʦʜʳ ʠ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʜʝʣʘʷ ʪʝʨʨʠʪʦʨʠʶ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ. 

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʠʛʨʦʚʦʛʦ ʠ 

ʬʠʟʢʫʣʴʪʫʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʤʠʢʨʦʨʘʡʦʥʦʚ ʠ 

ʧʘʨʢʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʝʪʷʤ ʠ ʚʟʨʦʩʣʳʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤ, ʠʛʨʘʪʴ ʠ 

ʦʪʜʳʭʘʪʴ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ. ʊʘʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ 

ʢʘʯʝʣʠ, ʢʘʨʫʩʝʣʠ, ʛʦʨʢʠ, ʩʧʦʨʪʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ 
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ʜʨʫʛʠʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʥʦʦʙʨʘʟʠʶ ʘʢʪʠʚʥʦʩʪʝʡ ʠ 

ʫʣʫʯʰʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʧʦʚʳʭ ʜʝʪʘʣʝʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ ʠ ʩʧʦʨʪʠʚʥʳʭ ʟʦʥ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ, ʫʜʦʙʩʪʚʦ 

ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʆʜʥʘʢʦ ʚʘʞʥʦ ʠʟʙʝʛʘʪʴ ʧʦʚʪʦʨʝʥʠʷ ʦʜʥʦʪʠʧʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʠʤʦʩʪʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʤʦʥʦʪʦʥʥʦʩʪʠ ʠ ʩʦʟʜʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ 

ʦʬʦʨʤʣʝʥʠʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʩʪʦʠʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʯʝʪʘʥʠʠ ʫʪʠʣʠʪʘʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʧʨʠʨʦʜʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʜʝʨʝʚʴʷ, 

ʢʫʩʪʘʨʥʠʢʠ, ʚʦʜʦʝʤʳ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʛʘʨʤʦʥʠʯʥʳʝ 

ʠ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʦʣʝʝ 

ʞʠʚʦʧʠʩʥʦʡ ʠ ʧʨʠʷʪʥʦʡ ʜʣʷ ʦʪʜʳʭʘʶʱʠʭ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʛʦʨʦʜʘʭ ʧʦʣʫʯʠʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʧʨʘʚʠʣʘʤ 

ʫʣʠʯʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʢʫʧʘʥʠʷ ʚ ʦʪʢʨʳʪʳʭ ʠʣʠ ʩ 

ʧʦʜʦʛʨʝʚʦʤ ʚʦʜʳ ʙʘʩʩʝʡʥʘʭ, ʠʛʨ ʥʘ ʜʝʪʩʢʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʢʘʭ.  

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʜʣʷ ʜʝʪʩʢʠʭ 

ʠʛʨ ʠ ʫʧʨʘʞʥʝʥʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʠ ʷʨʢʠʤʠ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ 

ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʭ ʘʢʪʠʚʥʦʩʪʴ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʜʝʨʝʚʦ, ʢʘʤʝʥʴ, ʧʝʩʦʢ, ʚ ʦʪʜʝʣʢʝ ʠʛʨʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʜʘʪʴ ʠʤ 

ʧʨʠʨʦʜʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʠ 

ʫʚʘʞʝʥʠʶ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.ʉʦʯʝʪʘʥʠʝ ʷʨʢʠʭ 

ʮʚʝʪʦʚ, ʦʨʠʛʠʥʘʣʴʥʳʭ ʬʦʨʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤʘʭ ʜʣʷ 

ʜʝʪʩʢʠʭ ʠʛʨ ʠ ʫʧʨʘʞʥʝʥʠʡ ʩʦʟʜʘʝʪ ʫʥʠʢʘʣʴʥʫʶ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ 

ʨʘʟʚʠʪʠʶ ʜʝʪʝʡ ʠ ʠʭ ʚʦʩʧʨʠʷʪʠʶ ʤʠʨʘ ʚʦʢʨʫʛ ʩʝʙʷ. 

ʊʘʢʠʝ ʵʣʝʤʝʥʪʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʩʪʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʤʝʩʪʦʤ ʨʘʟʚʣʝʯʝʥʠʡ, ʥʦ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ 

ʧʣʦʱʘʜʢʘʤʠ, ʛʜʝ ʜʝʪʠ ʤʦʛʫʪ ʫʯʠʪʴʩʷ ʠ ʦʪʢʨʳʚʘʪʴ 

ʥʦʚʳʝ ʟʥʘʥʠʷ ʯʝʨʝʟ ʠʛʨʫ. 

ɺ ʋʤʘʥʩʢʦʤ ʧʘʨʢʝ çʉʦʬʠʝʚʢʘè ʧʦʩʝʪʠʪʝʣʠ 

ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʞʠʚʦʧʠʩʥʳʝ, ʫʚʠʪʳʝ 

ʟʝʣʝʥʴʶ ʢʘʤʥʠ ʚʜʦʣʴ ʘʣʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʝʚʨʘʱʘʶʪʩʷ 

ʚ ʦʪʚʝʩʥʳʝ ʩʢʘʣʳ. ʅʘ ʩʘʤʦʤ ʚʝʨʭʥʝʤ ʢʘʤʥʝ 

ʧʨʠʶʪʠʣʘʩʴ ʜʝʨʝʚʷʥʥʘʷ ʙʝʩʝʜʢʘ. ɽʝ ʣʝʛʢʠʝ, 

ʘʞʫʨʥʳʝ ʬʦʨʤʳ ʭʦʨʦʰʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʪʝʤʥʦʤ 

ʬʦʥʝ ʟʝʣʝʥʠ ʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʫʨʦʚʦʩʪʴ ʠ 

ʤʘʩʩʠʚʥʦʩʪʴ ʛʨʘʥʠʪʥʳʭ ʩʢʘʣ. ʅʘ ʙʦʣʴʰʠʭ 

ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʣʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ 

ʦʪʜʳʭʘ ʧʝʰʝʭʦʜʦʚ ʠ ʟʘʱʠʪʳ ʠʭ ʦʪ ʥʝʧʦʛʦʜʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʦʝʦʙʨʘʟʥʳʝ ʙʝʩʝʜʢʠ (ʣʝʛʢʠʝ 

ʥʘʚʝʩʳ, ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʫʢʨʳʪʠʷ).ʊʘʢʠʝ ʙʝʩʝʜʢʠ 

ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ, ʥʦ ʠ 

ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ, ʧʦʜʯʝʨʢʠʚʘʷ 

ʢʨʘʩʦʪʫ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ. ʀʭ ʣʝʛʢʠʝ ʠ 

ʠʟʷʱʥʳʝ ʬʦʨʤʳ ʤʦʛʫʪ ʢʦʥʪʨʘʩʪʠʨʦʚʘʪʴ ʩ 

ʤʘʩʩʠʚʥʦʩʪʴʶ ʛʨʘʥʠʪʥʳʭ ʩʢʘʣ, ʩʦʟʜʘʚʘʷ 

ʠʥʪʝʨʝʩʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʵʬʬʝʢʪ ʠ ʜʦʙʘʚʣʷʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʘʢʮʝʥʪ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʊʨʝʣʴʷʞ ð ʣʝʛʢʠʡ ʨʝʰʝʪʯʘʪʳʡ, ʯʘʱʝ 

ʩʚʦʙʦʜʥʦ ʩʪʦʷʱʠʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʢʘʨʢʘʩ, 

ʦʙʩʘʞʝʥʥʳʡ ʚʴʶʱʠʤʠʩʷ ʠʣʠ ʦʧʠʨʘʶʱʠʤʠʩʷ 

ʨʘʩʪʝʥʠʷʤʠ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʛʨʘʞʜʝʥʠʷ ʠʣʠ 

ʠʟʦʣʷʮʠʠ ʧʣʦʱʘʜʦʢ ʦʪʜʳʭʘ, ʙʝʩʝʜʦʢ, ʦʪʜʝʣʴʥʳʭ 

ʩʢʘʤʝʡ, ʤʘʩʢʠʨʦʚʢʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ, 

ʦʬʦʨʤʣʝʥʠʷ ʛʣʫʭʠʭ ʩʪʝʥ, ʚʭʦʜʦʚ ʚ ʟʜʘʥʠʷ, ʚ 

ʢʘʯʝʩʪʚʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʝʣʝʥʦʛʦ ʬʦʥʘ ʜʣʷ 

ʩʢʫʣʴʧʪʫʨʳ, ʬʦʥʪʘʥʦʚ ʠ ʪ. ʜ. ʈʝʰʝʪʢʠ ʩʦʟʜʘʶʪ ʩ 

ʧʦʤʦʱʴʶ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ 

ʥʘʢʣʦʥʥʳʭ ʧʝʨʝʢʣʘʜʠʥ, ʠʥʦʛʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʛʦʨʰʢʘʤʠ, ʢʘʰʧʦ ʠʣʠ ʧʦʜʩʪʘʚʢʘʤʠ ʜʣʷ ʮʚʝʪʦʚ.  

ʊʨʝʣʴʷʞʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʛʫʪ ʩʪʘʪʴ 

ʧʨʝʢʨʘʩʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʘʨʢʘʭ ʠ ʩʘʜʘʭ. 

ʀʭ ʣʝʛʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʩʘʞʠʚʘʪʴ 

ʨʘʟʣʠʯʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʜʝʣʘʝʪ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʝʣʝʥʳʭ ʟʦʥ ʠ 

ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʧʘʨʢʝ çʉʦʬʠʝʚʢʘè ʪʨʝʣʴʷʞʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʦʥ 

ʦʪʜʳʭʘ, ʘʣʣʝʡ, ʚʭʦʜʦʚ ʚ ʟʜʘʥʠʷ, ʠʣʠ ʞʝ ʜʣʷ 

ʤʘʩʢʠʨʦʚʢʠ ʥʝʢʨʘʩʠʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʮʚʝʪʫʱʠʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʦʥʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʫʶʪʥʳʝ ʫʛʦʣʢʠ, 

ʜʦʙʘʚʣʷʪʴ ʚʝʨʪʠʢʘʣʴʥʳʡ ʟʝʣʝʥʳʡ ʘʢʮʝʥʪ ʢ 

ʦʢʨʫʞʘʶʱʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʧʨʠʜʘʚʘʪʴ ʧʘʨʢʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʰʘʨʤ. 

ʊʨʝʣʴʷʞʠ ʤʦʛʫʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʚʴʶʱʠʭʩʷ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʦʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʞʠʚʦʧʠʩʥʳʝ ʟʝʣʝʥʳʝ ʥʘʩʳʱʝʥʥʳʝ 

ʧʣʦʱʘʜʢʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʟʝʣʝʥʝʥʠʶ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʀʭ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ 

ʠ ʩʪʠʣʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, 

ʩʦʯʝʪʘʶʱʝʝʩʷ ʩ ʦʙʱʠʤ ʩʪʠʣʝʤ ʧʘʨʢʘ ʠ 

ʧʦʜʯʝʨʢʠʚʘʶʱʝʝ ʝʛʦ ʫʥʠʢʘʣʴʥʦʩʪʴ. 

ʊʨʝʣʴʷʞʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʧʨʫʪʘ ʨʘʟʣʠʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʧʨʦʚʦʣʦʢʠ, ʜʝʨʝʚʷʥʥʳʭ 

ʨʝʝʢ, ʞʝʣʝʟʦʙʝʪʦʥʘ, ʧʨʠʢʨʝʧʣʷʝʤʳʭ ʚ ʚʠʜʝ ʨʝʰʝʪʦʢ 

ʢ ʦʧʦʨʘʤ. ʀʩʧʦʣʴʟʦʚʘʚ ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʪʦʢ, ʤʦʞʥʦ 

ʩʦʟʜʘʪʴ ʪʠʭʠʡ ʫʛʦʣʦʢ, ʫʢʨʳʪʳʡ ʦʪ ʩʦʣʥʮʘ, ʥʦ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʟʘ ʩʯʝʪ ʧʨʦʟʨʘʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ. ʈʘʟʤʝʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʚʝʥʴʝʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ, 

ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʟʘʤʳʩʣʦʤ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʥʘ 

ʦʟʝʣʝʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʢʨʘʩʢʘ ʢʘʨʢʘʩʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʝʟʘʤʝʪʥʳʭ, ʧʨʠʛʣʫʰʝʥʥʳʭ ʪʦʥʦʚ. ʊʨʝʣʴʷʞ 

ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʤʦʞʥʦ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʪʴ ʥʘ ʣʶʙʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʨʠ ʵʪʦʤ ʦʯʝʥʴ ʚʘʞʥʦ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʘʚʘʪʴ ʤʦʣʦʜʳʤ ʧʦʙʝʛʘʤ ʥʫʞʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʫʜʘʣʷʪʴ ʟʘʩʦʭʰʠʝ ʧʣʝʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʰʝʪʦʢ ʠʟ ʧʣʘʥʦʢ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʣʝʪʠʩʪʳʝ ʨʦʟʳ, 

ʥʘʩʪʫʨʮʠʠ, ʣʠʤʦʥʥʠʢ ʠ ʜʨʫʛʠʝ, ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ 

ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʘʜʦʚ ʠ 

ʦʬʦʨʤʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʕʪʠ ʨʝʰʝʪʢʠ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʦʧʦʨʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʧʦʟʚʦʣʷʷ ʠʤ ʢʨʘʩʠʚʦ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʫʢʨʘʰʘʪʴ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɼʣʷ ʣʝʪʥʠʢʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʝʛʢʠʝ ʠ ʧʝʨʝʥʦʩʥʳʝ ʦʧʦʨʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɼʣʷ ʤʥʦʛʦʣʝʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʡ ʧʦʜʜʝʨʞʢʝ, ʣʫʯʰʝ 

ʚʳʙʠʨʘʪʴ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʦʧʦʨʳ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʜʦʣʛʦʝ ʚʨʝʤʷ. 

ʉʦʟʜʘʥʠʝ "ʟʝʣʝʥʳʭ ʧʠʨʘʤʠʜ" ʠʟ ʜʫʰʠʩʪʦʛʦ 

ʛʦʨʦʰʢʘ, ʬʘʩʦʣʠ ʠ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʝʩʪʦʚ ʠ ʰʧʘʛʘʪʘ - ʦʪʣʠʯʥʳʡ 

ʩʧʦʩʦʙ ʦʬʦʨʤʣʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʘʜʦʚ ʠ 

ʜʦʙʘʚʣʝʥʠʷ ʠʥʪʝʨʝʩʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʦʨʦʜʩʢʫʶ 

ʩʨʝʜʫ. ʕʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʠʤʠ ʠ 

ʵʩʪʝʪʠʯʥʳʤʠ, ʧʨʠʥʦʩʷ ʫʜʦʚʦʣʴʩʪʚʠʝ ʞʠʪʝʣʷʤ ʠ 

ʧʦʩʝʪʠʪʝʣʷʤ ʛʦʨʦʜʘ. 

ʍʤʝʣʴ, ʚʟʙʠʨʘʶʱʠʡʩʷ ʧʦ ʦʪʤʝʨʰʠʤ ʩʪʚʦʣʘʤ 

ʜʝʨʝʚʴʝʚ ʠʣʠ ʜʝʨʝʚʷʥʥʳʤ ʰʝʩʪʘʤ, ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʪʘʪʴ ʠʥʪʝʨʝʩʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʝʢʦʨʘ ʠ ʩʦʟʜʘʪʴ 

ʫʥʠʢʘʣʴʥʳʡ ʦʙʣʠʢ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɺʝʨʪʠʢʘʣʴʥʳʝ 

ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʫʢʨʘʰʘʶʪ ʛʦʨʦʜʩʢʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ 

ʵʢʦʣʦʛʠʠ ʠ ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʘʪʤʦʩʬʝʨʳ. 

 
ʈʠʩʫʥʦʢ 1 - ʊʨʝʣʴʷʞʠ ʠ ʧʝʨʛʦʣʳ:  ð ʬʘʩʘʜ 

 

ʇʝʨʛʦʣʘ ð ʣʝʛʢʦʝ ʜʝʢʦʨʘʪʠʚʥʦʝ ʩʦʦʨʫʞʝʥʠʝ 

ʠʟ ʩʪʦʝʢ ʠ ʘʨʦʢ ʠʣʠ ʧʦʣʫʘʨʦʢ ʩ ʘʞʫʨʥʳʤ 

ʧʝʨʝʢʨʳʪʠʝʤ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʦʧʦʨʦʡ ʜʣʷ 

ʚʴʶʱʠʭʩʷ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

2,3.ɼʠʢʠʡ ʚʠʥʦʛʨʘʜ, ʭʤʝʣʴ, ʢʘʧʨʠʬʦʣʴ, ʧʣʶʱ, 

ʢʣʝʤʘʪʠʩʳ, ʛʣʠʮʠʥʠʷ, ʧʣʝʪʠʩʪʳʝ ʨʦʟʳ ʠ ʜʨʫʛʠʝ 

ʨʘʩʪʝʥʠʷ ʚʳʩʘʞʠʚʘʶʪʩʷ ʚʜʦʣʴ ʧʝʨʛʦʣ, ʦʢʦʣʦ ʩʪʦʝʢ 

ʠ ʟʘʧʣʝʪʘʶʪ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʥʠ ʦʙʨʘʟʫʶʪ ʥʘʜ 

ʜʦʨʦʞʢʘʤʠ ʠ ʘʣʣʝʷʤʠ ʞʠʚʦʧʠʩʥʳʡ ʪʝʥʝʚʦʡ ʥʘʚʝʩ ʚ 

ʚʠʜʝ ʛʘʣʝʨʝʠ, ʟʝʣʝʥʦʛʦ ʢʦʨʠʜʦʨʘ, ʪʦʥʥʝʣʷ ʠʣʠ 

ʟʘʪʝʥʷʶʪ ʧʣʦʱʘʜʢʫ ʜʣʷ ʦʪʜʳʭʘ ʠʣʠ ʝʝ ʯʘʩʪʴ. 

ʅʝʩʫʱʠʝ ʩʪʦʡʢʠ ʧʝʨʛʦʣ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʜʝʨʝʚʘ, 

ʢʠʨʧʠʯʘ, ʢʘʤʥʷ, ʤʝʪʘʣʣʘ, ʙʝʪʦʥʘ, ʧʨʠʤʝʥʷʶʪʩʷ 

ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʝ ʪʨʫʙʳ. ʈʝʰʝʪʯʘʪʦʝ ʧʝʨʝʢʨʳʪʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʙʨʫʩʢʦʚ, 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʪʝʨʞʥʝʡ, ʫʛʦʣʢʘ, ʪʨʫʙ, 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 2 - ʂʦʥʩʪʨʫʢʮʠʠ ʧʝʨʛʦʣ 

 

 
ʈʠʩʫʥʦʢ 3 - ʇʝʨʛʦʣʘ ʦʢʦʣʦ ʜʝʢʦʨʘʪʠʚʥʦ ʦʬʦʨʤʣʝʥʥʦʡ ʥʘʩʳʧʠ 

 

ʇʨʠʤʝʨʦʤʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴʬʝʩʪʠʚʘʣʴ 

çɹʝʣʛʦʨʦʜ ʚ ʮʚʝʪʫè, ʧʨʦʭʦʜʷʱʠʡ ʝʞʝʛʦʜʥʦ (ʩʤ. 

ʨʠʩʫʥʦʢ 4).[5] ʄʝʨʦʧʨʠʷʪʠʝ ʢʨʘʩʦʯʥʦʝ, ʠʥʪʝʨʝʩʥʦʝ 

ʠ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʟʥʘʢʦʚʦʝ ʜʣʷ ʚʩʝʭ ʞʠʪʝʣʝʡ 

ɹʝʣʛʦʨʦʜʯʠʥʳ. ʌʝʩʪʠʚʘʣʴ - ʨʘʟʥʦʧʣʘʥʦʚʦʝ 

ʤʝʨʦʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʧʦʜ ʦʜʥʦʡ ʮʚʝʪʦʯʥʦʡ ʪʝʤʦʡ 

ʦʙʲʝʜʠʥʷʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ: ɻʦʩʪʠ ʠ 

ʞʠʪʝʣʠ ʨʝʛʠʦʥʘ ʩʤʦʛʫʪ ʫʚʠʜʝʪʴ ʙʦʣʝʝ 80 ʩʘʜʦʚ, ʥʘʜ 

ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʣʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʳ, ʠ ʣʶʙʠʪʝʣʠ, 

ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʳ ʠ ʜʝʪʠ. ɿʨʠʪʝʣʝʡ ʧʨʘʟʜʥʠʢ 
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ʧʦʨʘʜʫʝʪ ʢʨʝʘʪʠʚʥʳʤʠ ʠʜʝʷʤʠ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʜʠʟʘʡʥʘ, ʬʦʣʴʢʣʦʨʥʳʤʠ ʠ ʤʫʟʳʢʘʣʴʥʳʤʠ 

ʚʝʯʝʨʘʤʠ, ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʢʦʥʢʫʨʩʘʤʠ, 

ʢʦʥʮʝʨʪʘʤʠ ʪʚʦʨʯʝʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ ʦʙʣʘʩʪʠ. 

ʇʨʘʟʜʥʦʚʘʥʠʷ ʧʨʦʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ʆʙʳʯʥʦ, 

ʤʝʩʪʘʤʠ ʣʦʢʘʮʠʡ ʚʳʩʪʫʧʘʶʪ ʧʘʨʢʦʚʳʝ ʟʦʥʳ ʛʦʨʦʜʘ, 

ʮʝʥʪʨʘʣʴʥʘʷ ʩʦʙʦʨʥʘʷ ʧʣʦʱʘʜʴ, ɹʝʣʛʦʨʦʜʩʢʠʡ 

"ɸʨʙʘʪ" ʠ ʥʘʙʝʨʝʞʥʘʷ. 

ɺ 2023 ʛʦʜʫ, ʠʟ-ʟʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʨʢʘ ʠʤ. 

ʃʝʥʠʥʘ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʙʘʟʦʚʳʤ ʤʝʩʪʦʤ 

ʧʨʦʚʝʜʝʥʠʷ ʬʝʩʪʠʚʘʣʷ ʩʪʘʣ ʧʘʨʢ ʇʦʙʝʜʳ ʩ 

ʧʨʠʣʝʛʘʶʱʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚʜʦʣʴ ʨʝʢʠ ɺʝʟʸʣʢʠ 

(ʦʙʘ ʙʝʨʝʛʘ). ɼʣʷ ʧʨʘʟʜʥʦʚʘʥʠʷ ʙʳʣʘ ʩʦʛʣʘʩʦʚʘʥʘ 

ʦʛʨʦʤʥʘʷ ʧʝʰʝʭʦʜʥʘʷ ʟʦʥʘ, ʥʦ ʠ ʵʪʦʡ ʧʣʦʱʘʜʠ ʥʝ 

ʭʚʘʪʠʣʦ... ʇʦʵʪʦʤʫ, ʧʦʜ ʛʫʣʷʥʠʷ, ʙʳʣ "ʦʪʜʘʥ" ʝʱʸ ʠ 

ʪʝʘʪʨʘʣʴʥʳʡ ʧʨʦʝʟʜ (ʧʨʠʰʣʦʩʴ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʪʴ 

ʜʦʨʦʛʠ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʨʷʜʦʤ ʩ ʪʝʘʪʨʦʤ ʠʤ. 

ʑʝʧʢʠʥʘ).ʇʘʨʢ ʇʦʙʝʜʳ ʦʢʘʟʘʣʩʷ ʠʜʝʘʣʴʥʳʤ 

ʤʝʩʪʦʤ ʜʣʷ ʤʝʨʦʧʨʠʷʪʠʷ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʧʨʦʩʪʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʨʘʩʠʚʳʤ ʚʠʜʘʤ ʥʘ ʨʝʢʫ ʠ 

ʫʜʦʙʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ɻʦʩʪʷʤ ʬʝʩʪʠʚʘʣʷ ʙʳʣʦ 

ʫʜʦʙʥʦ ʜʦʙʠʨʘʪʴʩʷ ʜʦ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢ ʥʘ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, ʪʘʢ ʠ ʥʘ ʣʠʯʥʦʤ 

ʘʚʪʦʤʦʙʠʣʝ.ɺ ʠʪʦʛʝ, ʬʝʩʪʠʚʘʣʴ ʩʪʘʣ ʝʱʸ ʙʦʣʝʝ 

ʷʨʢʠʤ ʠ ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ ʙʣʘʛʦʜʘʨʷ ʥʦʚʦʤʫ ʤʝʩʪʫ 

ʧʨʦʚʝʜʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʥʳʤ ʧʣʦʱʘʜʷʤ ʜʣʷ 

ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʄʝʩʪʥʳʝ 

ʞʠʪʝʣʠ ʥʘʜʝʶʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʪʨʘʜʠʮʠʷ ʙʫʜʝʪ 

ʩʦʭʨʘʥʝʥʘ ʠ ʚ ʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʦʟʤʦʞʥʳʝ ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ ʘʚʪʦʣʶʙʠʪʝʣʝʡ. 

 

 
ʈʠʩʫʥʦʢ 4 - ʌʝʩʪʠʚʘʣʴ "ɹʝʣʛʦʨʦʜ ʚ ʮʚʝʪʫ" 

 

- ʃʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ ʠ ʢʦʤʧʦʟʠʮʠʠ ʠʟ 

ʞʠʚʳʭ ʮʚʝʪʦʚ  

ʆʬʦʨʤʣʝʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠ 

ʨʘʩʪʝʥʠʷʤʠ - ʵʪʦ ʛʣʘʚʥʘʷ "ʬʠʰʢʘ" ʵʢʩʧʦʟʠʮʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʬʝʩʪʠʚʘʣʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʥʢʫʨʩʥʳʭ ʨʘʙʦʪ ʨʘʩʧʦʣʦʞʠʣʘʩʴ 

ʚʜʦʣʴ ʮʝʥʪʨʘʣʴʥʦʡ ʘʣʣʝʠ ʧʘʨʢʘ. ʌʘʥʪʘʟʠʡʥʳʝ 

ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʮʚʝʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʙʩʦʣʶʪʥʦ ʧʦ 

ʚʩʝʡ ʚʳʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʨʠʩʫʥʢʝ 5 

ʧʨʝʜʩʪʘʚʣʝʥ ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ ʬʝʩʪʠʚʘʣʷ 

çɹʝʣʛʦʨʦʜ ʚ ʮʚʝʪʫè. 

 

 
ʈʠʩʫʥʦʢ 5 - ʌʝʩʪʠʚʘʣʴ "ɹʝʣʛʦʨʦʜ ʚ ʮʚʝʪʫ" 2023. ʃʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ 

 

ʅʘ ʢʘʨʪʠʥʝ ʚʠʜʥʦ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʧʨʠʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. ʇʦ ʙʦʢʘʤ ʘʣʣʝʠ 

ʩʪʦʷʪ ʷʨʢʠʝ ʢʣʫʤʙʳ ʩ ʮʚʝʪʫʱʠʤʠ ʨʘʩʪʝʥʠʷʤʠ 

ʨʘʟʥʳʭ ʦʪʪʝʥʢʦʚ. ɺ ʮʝʥʪʨʝ ʚʧʝʯʘʪʣʷʶʱʠʡ ʬʦʥʪʘʥ, 

ʦʢʨʫʞʝʥʥʳʡ ʟʝʣʝʥʴʶ ʠ ʮʚʝʪʘʤʠ.ʎʚʝʪʦʯʥʳʝ 

ʢʦʤʧʦʟʠʮʠʠ ʚʳʛʣʷʜʷʪ ʦʯʝʥʴ ʢʨʘʩʠʚʦ ʠ ʷʨʢʦ, 

ʩʦʟʜʘʚʘʷ ʘʪʤʦʩʬʝʨʫ ʧʨʘʟʜʥʠʢʘ ʠ ʨʘʜʦʩʪʠ. 

ʇʨʠʨʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʜʝʨʝʚʦ, ʢʘʤʥʠ ʠ 

ʤʭʠ, ʜʦʙʘʚʣʷʶʪ ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ 

ʚʩʝʤʫ ʦʬʦʨʤʣʝʥʠʶ.ʕʪʦʪ ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ 

ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʩʦʟʜʘʝʪ 
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ʫʶʪʥʫʶ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʦʪʜʳʭʘ ʠ ʥʘʩʣʘʞʜʝʥʠʷ 

ʢʨʘʩʦʪʦʡ ʧʨʠʨʦʜʳ. ɺʩʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʩ 

ʙʦʣʴʰʠʤ ʚʥʠʤʘʥʠʝʤ ʢ ʜʝʪʘʣʷʤ ʠ ʩ ʣʶʙʦʚʴʶ ʢ 

ʧʨʠʨʦʜʝ. 

- ʊʝʤʘʪʠʯʝʩʢʠʝ ʠʥʩʪʘʣʣʷʮʠʠ ʠʟ ʧʨʠʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ  

ʅʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʳʩʪʘʚʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ 

ʬʝʩʪʠʚʘʣʷ ʟʘʥʠʤʘʶʪ ʟʦʥʳ ʜʣʷ ʬʦʪʦʩʝʩʩʠʡ ʚ ʚʠʜʝ 

ʬʠʛʫʨ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ, ʩʢʘʟʦʯʥʳʭ ʧʝʨʩʦʥʘʞʝʡ, 

ʦʙʲʝʢʪʦʚ ʪʨʫʜʘ, ʘ ʪʘʢʞʝ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ 

(ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʢʦʥʮʝ ʦʛʦʨʦʜʥʦʛʦ 

ʩʝʟʦʥʘ, ʘ ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ʙʦʛʘʪʘ ʥʘ ʚʝʣʠʢʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʚʝʨʰʝʥʠʷ). ɺ 2023 ʛʦʜʫ, 

ʩʨʝʜʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʪʘʚʦʯʥʳʭ 

ʩʢʫʣʴʧʪʫʨ "ʨʫʣʠʪ" ʩʦʣʦʤʘ. ɺ ʧʨʦʰʣʳʝ ʧʝʨʠʦʜʳ, 

ʧʝʨʝʯʝʥʴ ʨʘʩʭʦʜʥʠʢʦʚ ʙʳʣ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ - ʜʝʨʝʚʦ, ʢʘʤʝʥʴ, ʢʦʚʘʥʳʡ ʤʝʪʘʣʣ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ 

ʬʝʩʪʠʚʘʣʷ çɹʝʣʛʦʨʦʜ ʚ ʮʚʝʪʫè. 

ʃʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʫʥʠʢʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ 

ʬʝʩʪʠʚʘʣʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʨʘʩʪʝʥʠʡ, ʵʣʝʤʝʥʪʦʚ ʜʝʢʦʨʘ ʠ 

ʦʩʚʝʱʝʥʠʷ ʧʦʤʦʛʘʝʪ ʟʘʜʘʪʴ ʪʦʥ ʠ ʩʜʝʣʘʪʴ ʬʝʩʪʠʚʘʣʴ 

ʙʦʣʝʝ ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ. ʈʘʟʥʦʦʙʨʘʟʠʝ 

ʣʘʥʜʰʘʬʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʳʡ ʛʦʜ 

ʧʨʠʜʫʤʳʚʘʪʴ ʥʦʚʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʚʜʦʭʥʦʚʣʷʪʴ 

ʧʦʩʝʪʠʪʝʣʝʡ ʥʘ ʩʚʝʞʠʝ ʚʧʝʯʘʪʣʝʥʠʷ. 

ʉʧʣʘʥʠʨʦʚʘʥʥʳʡ ʠ ʪʱʘʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʥʳʡ 

ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʢ 

ʬʝʩʪʠʚʘʣʶ ʠ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʧʦʩʝʱʘʝʤʦʩʪʴ. 

ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʙʦʛʘʪʘʷ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ, ʷʚʣʷʝʪʩʷ 

ʦʪʣʠʯʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ. ʅʘʜʝʶʩʴ, ʯʪʦ ʬʝʩʪʠʚʘʣʴ "ɹʝʣʛʦʨʦʜ ʚ 

ʮʚʝʪʫ" ʧʨʦʜʦʣʞʠʪ ʨʘʜʦʚʘʪʴ ʞʠʪʝʣʝʡ ʠ ʧʦʩʝʪʠʪʝʣʝʡ 

ʩʚʦʠʤʠ ʢʨʘʩʦʯʥʳʤʠ ʠ ʪʚʦʨʯʝʩʢʠʤʠ ʠʜʝʷʤʠ! 

 

 
ʈʠʩʫʥʦʢ 6 - ʌʝʩʪʠʚʘʣʴ "ɹʝʣʛʦʨʦʜ ʚ ʮʚʝʪʫ" 2023 

 

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ ʵʩʪʝʪʠʯʝʩʢʦʛʦ 

ʚʢʫʩʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʚʳʩʦʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʠ ʠʤʝʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʪʜʝʣʢʫ. 

ʇʦʪɻʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩ 

ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʠʟʘʡʥʘ. ʂʘʯʝʩʪʚʝʥʥʘʷ 

ʦʪʜʝʣʢʘ ʠ ʜʝʪʘʣʠ, ʪʘʢʠʝ ʢʘʢ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ, 

ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ, ʬʦʨʤʳ ʠ ʪʝʢʩʪʫʨʳ, ʠʛʨʘʶʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʧʨʠʷʪʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ 

ʦʙʨʘʟʘ. ɺʘʞʥʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʠ ʢʦʤʬʦʨʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦʙʳ 

ʦʥʠ ʙʳʣʠ ʫʜʦʙʥʳʤʠ ʠ ʧʨʘʢʪʠʯʥʳʤʠ ʜʣʷ ʛʦʨʦʞʘʥ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʤʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ 

ʙʳʣʠ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʘʥʳ ʚ ʦʢʨʫʞʘʶʱʠʡ 

ʣʘʥʜʰʘʬʪ ʠ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʩʨʝʜʫ, ʥʝ ʩʦʟʜʘʚʘʣʠ 

ʜʠʩʩʦʥʘʥʩʘ ʩ ʦʙʱʠʤ ʩʪʠʣʝʤ ʠ ʘʨʭʠʪʝʢʪʫʨʦʡ. ʆʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ: ʩʢʘʤʝʡʢʠ, ʫʣʠʯʥʳʝ 

ʬʦʥʘʨʠ, ʣʘʚʦʯʢʠ, ʘʨʢʠ, ʚʦʨʦʪʘ, ʙʝʩʝʜʢʠ, 

ʩʢʫʣʴʧʪʫʨʳ, ʬʦʥʪʘʥʳ ʠ ʪ.ʜ.ʊʘʢʞʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʥʦʩʪʴ ʤʘʣʳʭ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ - ʦʥʠ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʩʚʦʝʤʫ 

ʥʘʟʥʘʯʝʥʠʶ, ʙʳʪʴ ʫʜʦʙʥʳʤʠ ʠ ʢʦʤʬʦʨʪʥʳʤʠ ʜʣʷ 

ʣʶʜʝʡ. ʇʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʧʨʦʯʥʦʩʪʴ, ʩʪʦʡʢʦʩʪʴ ʢ 

ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ (ʚʣʘʛʘ, ʩʦʣʥʮʝ, 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ), ʘ ʪʘʢʞʝ ʣʝʛʢʦʩʪʴ ʚ 

ʫʭʦʜʝ. 

ʄʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʩʦʟʜʘʥʠʠ ʫʶʪʘ ʠ ʢʦʤʬʦʨʪʘ ʜʣʷ ʣʶʜʝʡ. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʫʜʝʣʷʪʴ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʠʭ 

ʜʠʟʘʡʥʫ, ʢʘʯʝʩʪʚʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 

 

1. ɺʦʣʦʜʠʥʘ  ʂ.ɼ.  ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʥʘʙʝʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ // 
ɺʝʩʪʥʠʢ ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ. ɽʣʴʮʠʥʘè.  2021.  ̄20 

ʩʪʨ. 759-765  
2. ɼʝʛʪʝʚ ʖ.ɺ. ʕʚʦʣʶʮʠʷ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʚ 

ʈʦʩʩʠʠ // ɺʝʩʪʥʠʢ ɹɻʊʋ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ. 2013. ˉ1 ʩʪʨ. 42-44 

3. ɻʦʣʠʢʦʚ, ɺ.ɻ. ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʣʳʭ 
ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ / ɺ.ɻ. ɻʦʣʠʢʦʚ, ʈ.ɺ.ʃʝʩʦʚʠʢ, ɺ.ʃ.ʂʫʨʙʘʪʦʚ, 

ʖ.ʅ. ʏʝʨʢʘʰʠʥ // ɻʦʨʦʜʘ ʈʦʩʩʠʠ: ʧʨʦʙʣʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʵʢʦʣʦʛʠʠ: 
ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ VI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ï ʇʝʥʟʘ: ʈʀʆ ʇɻʉʍɸ, 2004. ï ʉ. 39ï43. 

4. ɿʝʣʝʥʴ ʚʤʝʩʪʦ ʙʝʪʦʥʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 
https://realty.rbc.ru/news/577d1fe69a7947a78ce90e52 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 05.04.2023). 

5. ʌʝʩʪʠʚʘʣʴ çɹʝʣʛʦʨʦʜ ʚ ʮʚʝʪʫè 2023, ɹʝʣʛʦʨʦʜ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] :ʂʫʣʴʪʫʨʘ.ʈʌ// 

URL:https://www.culture.ru/events/3437994/festival-belgorod-v-cvet 

 

 

  



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

118  

 

ʋɼʂ 712.25 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʉɸɼʆɺʆʁ ʄɽɹɽʃʀ ɺ 

ɻʆʈʆɼʉʂʆʄ ʇʈʆʉʊʈɸʅʉʊɺɽ 

 

ʊʘʨʘʩʝʥʢʦ ɺʠʢʪʦʨʠʷ ʅʠʢʦʣʘʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʄʘʢʝʝʚʘ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

 

ʃʶʣʠʥʘ ɸʥʥʘ ɸʥʜʨʝʝʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ   

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ, 

 ʛ. ɹʝʣʛʦʨʦʜ 

 

THE USE OF GARDEN FURNITURE  IN URBAN 

SPACE 

 

Tarasenko Victoria Nikolaevna 

Candidate of Technical Sciences, Associate Professor 

 

Makeeva Olga Vladimirovna 

graduate student 

 

Lyulina Anna Andreevna 

graduate student 

 

Federal State Budgetary Educational Institution of 

Higher Education "Belgorod State Technological 

University named after V.G. Shukhov",  

Belgorod 

 

ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʀʟʫʯʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪʳ ʨʘʟʤʝʱʝʥʠʷ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ 

ʥʘ ʙʘʣʢʦʥʘʭ ʛʦʨʦʜʩʢʠʭ ʢʚʘʨʪʠʨ, ʦʙʩʫʜʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʩʘʜʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʫʪʨʠ 

ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʤ  rʧʨʝʜʦʩʪʘʚʠʤ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ, 

ʢʦʪʦʨʘʷ ʠʜʝʘʣʴʥʦ ʧʦʜʦʡʜʝʪ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɺ ʨʘʙʦʪʝ ʪʘʢʞʝ ʙʫʜʫʪ ʟʘʪʨʦʥʫʪʳ ʪʝʤʳ ʪʝʥʜʝʥʮʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʜʠʟʘʡʥʝ 

ʠʥʪʝʨʴʝʨʘ, ʵʨʛʦʥʦʤʠʢʠ ʠ ʫʜʦʙʩʪʚʘ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ 

ʚ ʛʦʨʦʜʩʢʦʤ ʠʥʪʝʨʴʝʨʝ, ʫʭʦʜʘ ʟʘ ʩʘʜʦʚʦʡ ʤʝʙʝʣʴʶ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʪʘʢʞʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ.ʕʪʘ ʨʘʙʦʪʘ ʧʨʠʟʚʘʥʘ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʪʦʣʴʢʦ ʟʘʛʦʨʦʜʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʠ ʩʘʜʘʤʠ, ʥʦ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʛʦʨʦʜʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʩʦʟʜʘʚʘʷ ʫʶʪʥʳʝ ʫʛʦʣʢʠ 

ʦʪʜʳʭʘ ʠ ʧʨʠʜʘʶʱʘʷ ʛʦʨʦʜʩʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʦʩʦʙʳʡ ʰʘʨʤ ʠ ʢʦʤʬʦʨʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ, ʛʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʫʥʠʢʘʣʴʥʦʝ ʩʘʜʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʦʨʦʜʩʢʦʡ 

ʜʠʟʘʡʥ, ʠʥʪʝʨʴʝʨ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʠ ʛʦʨʦʜʩʢʦʡ ʣʘʥʜʰʘʬʪ. 

 

ABSTRACT 

 

This article will  cover various aspects of the use of garden furniture in urban space. We will  study the advantages 

of such use, consider options for placing garden furniture on the balconies of urban apartments, and discuss the 

possibilities of creating a unique garden space inside a city apartment. In addition, we will  provide practical 

recommendations on choosing garden furniture that is ideal for urban space. 

The work will  also cover the topics of trends in the use of garden furniture in urban interior design, ergonomics 

and convenience of garden furniture for urban space, decoration of garden furniture in urban interiors, care of garden 

furniture in urban conditions, environmental aspects of the use of garden furniture in urban space, as well as innovative 

solutions in the use of garden furniture in an urban environment. This work is designed to show that garden furniture is 

not limited only to suburban areas and gardens, but can become an integral part of the urban landscape, creating cozy 

corners of relaxation and giving urban space a special charm and comfort. 

Keywords:garden furniture, urban space, unique garden space, urban design, interior, urban environment and 

urban landscape. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʛʘʧʦʣʠʩʝ, ʛʜʝ ʛʦʨʦʜʩʢʠʝ 

ʧʝʡʟʘʞʠ ʠ ʙʝʪʦʥʥʳʝ ʜʞʫʥʛʣʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʜʦʤʠʥʠʨʫʶʱʠʤʠ, ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʯʫʚʩʪʚʦ 

ʧʨʠʨʦʜʳ ʠ ʢʦʤʬʦʨʪʘ ʚ ʛʦʨʦʜʩʢʦʡ ʩʫʝʪʝ. ʆʜʥʠʤ ʠʟ 

ʩʧʦʩʦʙʦʚ ʜʦʩʪʠʯʴ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʘ ʪʝʤʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ 

ʞʠʪʝʣʠ ʛʦʨʦʜʦʚ ʥʝ ʦʩʦʟʥʘʶʪ ʧʦʪʝʥʮʠʘʣ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʩʘʜʦʚʘʷ 

ʤʝʙʝʣʴ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʜʝʣʘʷ ʛʦʨʦʜʩʢʫʶ ʞʠʟʥʴ ʙʦʣʝʝ 

ʢʦʤʬʦʨʪʥʦʡ, ʫʶʪʥʦʡ ʠ ʩʪʠʣʴʥʦʡ. ʐʝʟʣʦʥʛʠ, 

ʧʣʝʪʝʥʳʝ ʩʪʫʣʴʷ, ʤʷʛʢʠʝ ʜʠʚʘʥʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʤʦʛʫʪ ʩʪʘʪʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʠʥʪʝʨʴʝʨʘ ʢʘʢ ʢʚʘʨʪʠʨʳ, ʪʘʢ ʠ ʙʘʣʢʦʥʘ, ʩʦʟʜʘʚʘʷ 

ʫʥʠʢʘʣʴʥʦʝ ʘʪʤʦʩʬʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ.ʆʜʥʠʤ ʠʟ 
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ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʜʦʚʦʡ 

ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʟʦʥ ʦʪʜʳʭʘ ʠ ʨʝʣʘʢʩʘʮʠʠ 

ʧʨʷʤʦ ʫ ʩʝʙʷ ʜʦʤʘ. ɹʘʣʢʦʥ ʠʣʠ ʥʝʙʦʣʴʰʘʷ ʪʝʨʨʘʩʘ 

ʤʦʛʫʪ ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʫʶʪʥʳʡ ʫʛʦʣʦʢ, ʛʜʝ ʤʦʞʥʦ 

ʥʘʩʣʘʜʠʪʴʩʷ ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ, ʧʦʯʠʪʘʪʴ ʢʥʠʛʫ ʠʣʠ 

ʧʨʦʩʪʦ ʨʘʩʩʣʘʙʠʪʴʩʷ ʧʦʩʣʝ ʨʘʙʦʯʝʛʦ ʜʥʷ. ʄʷʛʢʠʝ 

ʜʠʚʘʥʳ ʠ ʢʨʝʩʣʘ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ 

ʢʦʤʬʦʨʪʘ ʠ ʫʶʪʘ, ʘ ʰʝʟʣʦʥʛʠ ʜʦʙʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʴ ʩʦʣʥʝʯʥʳʝ ʚʘʥʥʳ ʧʨʷʤʦ ʫ 

ʩʝʙʷ ʜʦʤʘ.ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʝ. 

ʄʥʦʛʠʝ ʵʣʝʤʝʥʪʳ ʤʝʙʝʣʠ ʢʦʤʧʘʢʪʥʳ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ 

ʥʝʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʡ. ʉʢʣʘʜʥʳʝ ʩʪʫʣʴʷ, 

ʨʘʩʢʣʘʜʥʳʝ ʩʪʦʣʠʢʠ, ʤʦʜʫʣʴʥʳʝ ʜʠʚʘʥʳ ʧʦʟʚʦʣʷʶʪ 

ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ. 

ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ 

ʷʚʣʷʝʪʩʷ ʝʝ ʜʝʢʦʨʘʪʠʚʥʘʷ ʬʫʥʢʮʠʷ. ʈʘʟʥʦʦʙʨʘʟʠʝ 

ʤʘʪʝʨʠʘʣʦʚ, ʪʝʢʩʪʫʨ ʠ ʮʚʝʪʦʚ ʧʦʟʚʦʣʷʶʪ ʧʦʜʦʙʨʘʪʴ 

ʵʣʝʤʝʥʪʳ ʤʝʙʝʣʠ, ʢʦʪʦʨʳʝ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʰʫʪʩʷ ʚ 

ʠʥʪʝʨʴʝʨ ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʳ. ʇʣʝʪʝʥʳʝ ʩʪʫʣʴʷ 

ʜʦʙʘʚʷʪ ʥʦʪʢʫ ʧʨʠʨʦʜʥʦʩʪʠ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ ʧʨʠʜʘʜʫʪ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʠʣʴ, ʘ 

ʜʝʨʝʚʷʥʥʘʷ ʤʝʙʝʣʴ ʩʦʟʜʘʩʪ ʘʪʤʦʩʬʝʨʫ ʪʝʧʣʘ ʠ 

ʫʶʪʘ.ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ 

ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ 

ʫʥʠʢʘʣʴʥʦʛʦ ʩʘʜʦʚʦʛʦ ʦʘʟʠʩʘ ʧʨʷʤʦ ʚʥʫʪʨʠ ʜʦʤʘ. 

ʈʘʩʪʝʥʠʷ, ʮʚʝʪʳ, ʵʣʝʤʝʥʪʳ ʜʝʢʦʨʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʤʝʙʝʣʴʶ ʧʦʤʦʛʫʪ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ ʣʝʪʥʝʛʦ ʩʘʜʘ, 

ʜʘʞʝ ʝʩʣʠ ʟʘ ʦʢʥʦʤ ʮʘʨʠʪ ʛʦʨʦʜʩʢʘʷ ʩʫʝʪʘ. ʊʘʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʪʘʥʝʪ ʤʝʩʪʦʤ ʜʣʷ ʦʪʜʳʭʘ, 

ʚʜʦʭʥʦʚʝʥʠʷ ʠ ʟʘʨʷʜʢʠ ʧʦʟʠʪʠʚʥʦʡ ʵʥʝʨʛʠʝʡ. 

ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʠʟʘʡʥʘ ʛʦʨʦʜʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʚʢʣʶʯʘʷ ʢʚʘʨʪʠʨʳ ʠ ʙʘʣʢʦʥʳ. ʆʥʘ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʜʘʝʪ ʫʶʪ ʠ ʢʦʤʬʦʨʪ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʦʝ ʘʪʤʦʩʬʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ 

ʤʦʞʥʦ ʦʪʜʦʭʥʫʪʴ ʠ ʨʘʩʩʣʘʙʠʪʴʩʷ ʧʦʩʣʝ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʜʥʷ. ʈʘʟʤʝʱʝʥʠʝ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʥʘ 

ʙʘʣʢʦʥʘʭ ʛʦʨʦʜʩʢʠʭ ʢʚʘʨʪʠʨ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 

ʜʠʟʘʡʥʦʤ. 

ʐʝʟʣʦʥʛʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʷʪ 

ʜʣʷ ʦʙʫʩʪʨʦʡʩʪʚʘ ʙʘʣʢʦʥʘ ʠ ʩʦʟʜʘʥʠʷ ʫʶʪʥʦʡ ʟʦʥʳ 

ʦʪʜʳʭʘ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʢʦʤʬʦʨʪʥʦ ʨʘʩʧʦʣʦʞʠʪʴʩʷ ʠ ʥʘʩʣʘʜʠʪʴʩʷ 

ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ ʠʣʠ ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ, ʥʝ 

ʟʘʥʠʤʘʷ ʤʥʦʛʦ ʤʝʩʪʘ. ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʰʝʟʣʦʥʛʦʚ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 

ʫʜʦʙʥʦʡ ʠ ʩʪʠʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʙʘʣʢʦʥʝ. 

ʅʘʧʨʠʤʝʨ, ʜʝʨʝʚʷʥʥʳʝ ʰʝʟʣʦʥʛʠ ʧʨʠʜʘʜʫʪ 

ʥʘʪʫʨʘʣʴʥʳʡ ʠ ʪʝʧʣʳʡ ʚʠʜ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʰʝʟʣʦʥʛʠ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʩʦʚʨʝʤʝʥʥʦ ʠ ʩʪʠʣʴʥʦ, ʘ 

ʧʣʘʩʪʠʢʦʚʳʝ ʰʝʟʣʦʥʛʠ ʙʫʜʫʪ ʣʝʛʢʠʤʠ ʠ ʧʨʦʩʪʳʤʠ ʚ 

ʫʭʦʜʝ.ʂʨʦʤʝ ʪʦʛʦ, ʰʝʟʣʦʥʛʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʳ 

ʤʷʛʢʠʤʠ ʧʦʜʫʰʢʘʤʠ ʠʣʠ ʤʘʪʨʘʩʘʤʠ ʜʣʷ ʙʦʣʴʰʝʛʦ 

ʢʦʤʬʦʨʪʘ. ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʨʘʟʤʝʨ ʙʘʣʢʦʥʘ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʦʛʦ ʤʝʩʪʘ ʧʨʠ ʚʳʙʦʨʝ 

ʰʝʟʣʦʥʛʦʚ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ 

ʢʦʤʧʦʟʠʮʠʶ ʠ ʫʯʝʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʣʝʪʝʥʳʝ ʩʪʫʣʴʷ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʧʦʧʫʣʷʨʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʙʘʣʢʦʥʦʚ ʛʦʨʦʜʩʢʠʭ 

ʢʚʘʨʪʠʨ. ʆʥʠ ʣʝʛʢʠʝ, ʧʨʦʯʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʠʜʝʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ. ʇʣʝʪʝʥʳʝ ʩʪʫʣʴʷ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʧʦʣʥʝʥʳ ʤʷʛʢʠʤʠ ʧʦʜʫʰʢʘʤʠ ʠʣʠ ʧʣʝʜʘʤʠ, 

ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʫʶʪʥʫʶ ʘʪʤʦʩʬʝʨʫ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʤʬʦʨʪ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʧʣʝʪʝʥʳʭ ʩʪʫʣʴʝʚ ʩ ʜʨʫʛʦʡ 

ʤʝʙʝʣʴʶ, ʥʘʧʨʠʤʝʨ, ʩʪʦʣʠʢʦʤ ʠʣʠ ʰʝʟʣʦʥʛʘʤʠ, ʘ 

ʪʘʢʞʝ ʩ ʨʘʩʪʝʥʠʷʤʠ ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʛʘʨʤʦʥʠʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʪʜʳʭʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ 

ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ. ʇʣʝʪʝʥʳʝ ʩʪʫʣʴʷ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʨʴʝʨʘ, ʪʘʢ ʠ 

ʯʘʩʪʴʶ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʙʝʣʠ ʠ ʜʝʢʦʨʘ ʥʘ ʙʘʣʢʦʥʝ. 

ʄʷʛʢʠʝ ʜʠʚʘʥʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʙʘʣʢʦʥʦʚ ʛʦʨʦʜʩʢʠʭ 

ʢʚʘʨʪʠʨ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʫʶʪʥʦʝ 

ʤʝʩʪʦ ʜʣʷ ʦʪʜʳʭʘ ʠ ʦʙʱʝʥʠʷ ʩ ʙʣʠʟʢʠʤʠ. ʄʷʛʢʠʝ 

ʜʠʚʘʥʳ ʤʦʛʫʪ ʙʳʪʴ ʢʦʤʧʘʢʪʥʳʤʠ ʠ ʫʜʦʙʥʳʤʠ, 

ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʙʘʣʢʦʥʦʚ, 

ʠʣʠ ʞʝ ʙʦʣʝʝ ʚʤʝʩʪʠʪʝʣʴʥʳʤʠ ʠ ʨʦʩʢʦʰʥʳʤʠ, 

ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ ʨʦʩʢʦʰʠ ʠ ʢʦʤʬʦʨʪʘ. 

ʉʦʯʝʪʘʥʠʝ ʰʝʟʣʦʥʛʦʚ, ʧʣʝʪʝʥʳʭ ʩʪʫʣʴʝʚ ʠ 

ʤʷʛʢʠʭ ʜʠʚʘʥʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʦʝ 

ʩʘʜʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʙʘʣʢʦʥʝ ʛʦʨʦʜʩʢʦʡ 

ʢʚʘʨʪʠʨʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʘʢʩʝʩʩʫʘʨʳ, ʪʘʢʠʝ ʢʘʢ ʮʚʝʪʳ, ʧʦʜʫʰʢʠ, 

ʧʣʝʜʳ, ʯʪʦʙʳ ʧʨʠʜʘʪʴ ʙʘʣʢʦʥʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ 

ʫʶʪ. ɺʘʞʥʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʣʘʥʠʨʦʚʢʠ ʙʘʣʢʦʥʘ ʠ ʚʳʙʠʨʘʪʴ ʤʝʙʝʣʴ, ʢʦʪʦʨʘʷ 

ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʰʝʪʩʷ ʚ ʠʤʝʶʱʠʡʩʷ ʠʥʪʝʨʴʝʨ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ ʧʨʝʜʣʘʛʘʝʪ 

ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʘ ʤʦʞʝʪ 

ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʘ. ʂʘʞʜʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʤʝʙʝʣʠ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ: 

1. ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ (ʥʘʧʨʠʤʝʨ, 

ʠʟ ʘʣʶʤʠʥʠʷ ʠʣʠ ʩʪʘʣʠ) ʦʙʣʘʜʘʝʪ ʧʨʦʯʥʦʩʪʴʶ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ, ʫʩʪʦʡʯʠʚʘ ʢ ʚʣʘʛʝ ʠ ʩʦʣʥʝʯʥʳʤ 

ʣʫʯʘʤ. ʆʥʘ ʣʝʛʢʘʷ ʠ ʣʝʛʢʦ ʧʝʨʝʥʦʩʠʤʘʷ, ʯʪʦ ʫʜʦʙʥʦ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʙʝʣʠ. 

2. ʇʣʘʩʪʠʢʦʚʘʷ ʤʝʙʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʣʝʛʢʦʩʪʴʶ 

ʚ ʫʭʦʜʝ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʣʘʛʝ ʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ. ʆʥʘ ʜʦʩʪʫʧʥʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʘʭ ʠ ʬʦʨʤʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʷʨʢʠʝ ʠ ʩʪʠʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ. 

3. ɼʝʨʝʚʷʥʥʘʷ ʤʝʙʝʣʴ ʧʨʠʜʘʝʪ ʩʘʜʦʚʦʡ ʟʦʥʝ 

ʥʘʪʫʨʘʣʴʥʳʡ ʠ ʪʝʧʣʳʡ ʚʠʜ. ʆʥʘ ʦʙʳʯʥʦ 

ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʧʦʨʦʜ ʜʝʨʝʚʘ, ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʚʣʘʛʝ ʠ ʛʥʠʝʥʠʶ, ʪʘʢʠʭ ʢʘʢ ʪʠʢ, ʢʝʜʨ ʠʣʠ ʝʣʴ. 

ɼʝʨʝʚʷʥʥʘʷ ʤʝʙʝʣʴ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ 

ʫʭʦʜʘ ʠ ʟʘʱʠʪʳ ʦʪ ʚʣʘʛʠ. 

4. ʈʦʪʘʥʛʦʚʘʷ ʤʝʙʝʣʴ (ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʨʦʪʘʥʛ) ʦʙʣʘʜʘʝʪ ʵʩʪʝʪʠʯʥʳʤ ʚʥʝʰʥʠʤ ʚʠʜʦʤ, 

ʣʝʛʢʦʩʪʴʶ ʠ ʧʨʦʯʥʦʩʪʴʶ. ʆʥʘ ʫʩʪʦʡʯʠʚʘ ʢ ʚʣʘʛʝ ʠ 
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ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ 

ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʪʠʣʴ ʜʠʟʘʡʥʘ 

ʩʘʜʦʚʦʡ ʟʦʥʳ ʠ ʣʠʯʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦ ʢʦʤʬʦʨʪʫ 

ʠ ʚʥʝʰʥʝʤʫ ʚʠʜʫ. ʂʘʞʜʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʩʚʦʠ 

ʜʦʩʪʦʠʥʩʪʚʘ, ʠ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ʫʶʪʥʦʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʦʪʜʳʭʘ ʠ ʨʝʣʘʢʩʘʮʠʠ. 

ɺ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ, ʢʘʬʝ ʠ 

ʨʝʩʪʦʨʘʥʘʭ ʯʘʩʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ - ʦʪ ʩʢʘʤʝʝʢ ʠ ʩʪʦʣʠʢʦʚ ʜʦ 

ʰʝʟʣʦʥʛʦʚ ʠ ʢʘʯʝʣʝʡ. ʕʪʠ ʧʨʝʜʤʝʪʳ ʥʝ ʪʦʣʴʢʦ 

ʜʝʣʘʶʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʠ ʫʶʪʥʳʤʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʦʪʜʳʭʫ ʠ ʨʝʣʘʢʩʘʮʠʠ ʛʦʨʦʞʘʥ. 

ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʨʦʜʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ - ʥʘʧʨʠʤʝʨ, ʦʙʦʨʫʜʦʚʘʪʴ ʦʪʢʨʳʪʳʝ 

ʧʣʦʱʘʜʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʳʩʪʘʚʦʢ, 

ʢʦʥʮʝʨʪʦʚ ʠʣʠ ʬʝʩʪʠʚʘʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ, ʩʦʟʜʘʚʘʷ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʛʦʨʦʜʘ. 

ʐʝʟʣʦʥʛʠ, ʧʣʝʪʝʥʳʝ ʩʪʫʣʴʷ, ʤʷʛʢʠʝ ʜʠʚʘʥʳ ï 

ʚʩʝ ʵʪʠ ʧʨʝʜʤʝʪʳ ʤʝʙʝʣʠ ʤʦʛʫʪ ʩʪʘʪʴ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʛʦʨʦʜʩʢʦʛʦ ʠʥʪʝʨʴʝʨʘ, ʧʨʠʜʘʚʘʷ ʝʤʫ ʦʩʦʙʳʡ 

ʰʘʨʤ ʠ ʢʦʤʬʦʨʪ. ʐʝʟʣʦʥʛʠ ʠ ʧʣʝʪʝʥʳʝ ʩʪʫʣʴʷ 

ʠʜʝʘʣʴʥʦ ʚʧʠʰʫʪʩʷ ʥʘ ʙʘʣʢʦʥʝ, ʩʦʟʜʘʚʘʷ ʫʛʦʣʦʢ ʜʣʷ 

ʦʪʜʳʭʘ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ ʧʨʷʤʦ ʚ ʮʝʥʪʨʝ 

ʛʦʨʦʜʩʢʦʡ ʩʫʝʪʳ. ʄʷʛʢʠʝ ʜʠʚʘʥʳ ʞʝ ʩʪʘʥʫʪ 

ʫʢʨʘʰʝʥʠʝʤ ʛʦʩʪʠʥʦʡ ʠʣʠ ʩʧʘʣʴʥʠ, ʧʨʠʜʘʚʘʷ 

ʧʦʤʝʱʝʥʠʶ ʥʦʪʢʫ ʧʨʠʨʦʜʥʦʡ ʢʨʘʩʦʪʳ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʩʪʠʣʷ ʠ 

ʘʪʤʦʩʬʝʨʳ. ɺʳʙʠʨʘʷ ʤʝʙʝʣʴ, ʤʦʞʥʦ ʠʛʨʘʪʴ ʩ 

ʪʝʢʩʪʫʨʘʤʠ, ʮʚʝʪʘʤʠ ʠ ʬʦʨʤʘʤʠ, ʯʪʦʙʳ 

ʧʦʜʯʝʨʢʥʫʪʴ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʢʫʩ ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʣʝʪʝʥʳʝ ʩʪʫʣʴʷ ʩ ʷʨʢʠʤʠ 

ʧʦʜʫʰʢʘʤʠ ʤʦʛʫʪ ʜʦʙʘʚʠʪʴ ʥʦʪʢʫ ʵʢʟʦʪʠʢʠ ʠ ʪʝʧʣʘ 

ʚ ʠʥʪʝʨʴʝʨ, ʘ ʤʷʛʢʠʡ ʜʠʚʘʥ ʩ ʥʝʞʥʳʤʠ ʦʪʪʝʥʢʘʤʠ 

ʩʦʟʜʘʩʪ ʘʪʤʦʩʬʝʨʫ ʩʧʦʢʦʡʩʪʚʠʷ ʠ ʫʶʪʘ. 

ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʫʜʦʙʥʳʝ ʟʦʥʳ ʦʪʜʳʭʘ ʚ ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʝ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʘ ʧʦʤʝʱʝʥʠʷ, ʤʦʞʥʦ 

ʧʦʜʦʙʨʘʪʴ ʤʝʙʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʦʧʪʠʤʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʩʦʟʜʘʪʴ ʫʶʪʥʳʝ 

ʫʛʦʣʢʠ ʜʣʷ ʯʪʝʥʠʷ, ʦʪʜʳʭʘ ʠʣʠ ʦʙʱʝʥʠʷ ʩ ʜʨʫʟʴʷʤʠ. 

ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʢʪʥʳʝ ʰʝʟʣʦʥʛʠ ʠʣʠ ʩʢʣʘʜʥʳʝ 

ʩʪʫʣʴʷ ʠʜʝʘʣʴʥʦ ʧʦʜʦʡʜʫʪ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʙʘʣʢʦʥʦʚ, 

ʘ ʤʷʛʢʠʡ ʫʛʦʣʦʢ ʩ ʜʠʚʘʥʦʤ ʠ ʧʫʬʠʢʘʤʠ ʩʪʘʥʝʪ 

ʮʝʥʪʨʦʤ ʚʥʠʤʘʥʠʷ ʚ ʧʨʦʩʪʦʨʥʦʡ ʛʦʩʪʠʥʦʡ.ʇʦʤʠʤʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʪʘʪʴ ʩʪʠʣʴʥʳʤ ʘʢʮʝʥʪʦʤ ʚ ʠʥʪʝʨʴʝʨʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʠʟ ʧʣʝʪʝʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ 

ʤʝʪʘʣʣʘ ʦʪʣʠʯʥʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʣʶʙʳʤ ʩʪʠʣʝʤ 

ʜʝʢʦʨʘ ʠ ʧʦʜʯʝʨʢʥʫʪ ʚʘʰ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʚʢʫʩ.ʂʦʛʜʘ ʚʳʙʠʨʘʝʪʝ ʩʘʜʦʚʫʶ ʤʝʙʝʣʴ ʜʣʷ 

ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʳ, ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʝʝ 

ʢʘʯʝʩʪʚʦ ʠ ʫʜʦʙʩʪʚʦ. ɺʘʞʥʦ, ʯʪʦʙʳ ʤʝʙʝʣʴ ʙʳʣʘ 

ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʧʨʘʢʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʚʣʘʛʝ ʠ ʩʦʣʥʝʯʥʳʤ ʣʫʯʘʤ, ʯʪʦʙʳ ʚ  r

ʤʦʛʣʠ ʥʘʩʣʘʞʜʘʪʴʩʷ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʣʛʠʝ 

ʛʦʜʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʘʪʤʦʩʬʝʨʳ 

ʧʨʠʨʦʜʥʦʡ ʛʘʨʤʦʥʠʠ ʠ ʩʧʦʢʦʡʩʪʚʠʷ. ʈʘʟʤʝʱʘʷ 

ʨʘʩʪʝʥʠʷ, ʮʚʝʪʳ ʠʣʠ ʜʘʞʝ ʤʠʥʠʘʪʶʨʥʳʡ ʬʦʥʪʘʥ 

ʨʷʜʦʤ ʩ ʤʝʙʝʣʴʶ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʦʱʫʱʝʥʠʝ 

ʥʘʩʪʦʷʱʝʛʦ ʩʘʜʘ ʧʨʷʤʦ ʚʥʫʪʨʠ ʢʚʘʨʪʠʨʳ. ʕʪʦ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʜʘʝʪ ʠʥʪʝʨʴʝʨʫ ʩʚʝʞʝʩʪʴ ʠ ʞʠʚʦʩʪʴ, ʥʦ ʠ 

ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʩʦʟʜʘʚʘʷ ʫʤʠʨʦʪʚʦʨʝʥʥʫʶ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʦʪʜʳʭʘ ʠ 

ʨʝʣʘʢʩʘʮʠʠ. 

ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʟʜʘʥʠʠ ʫʶʪʥʦʡ 

ʘʪʤʦʩʬʝʨʳ, ʥʦ ʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʬʦʨʪʘ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ, ʥʘ 

ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʠ ʚʳʙʦʨʝ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʳ, ʷʚʣʷʝʪʩʷ 

ʝʝ ʵʨʛʦʥʦʤʠʢʘ ʠ ʫʜʦʙʩʪʚʦ.ʇʨʠ ʦʙʫʩʪʨʦʡʩʪʚʝ 

ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʜʦʚʦʡ 

ʤʝʙʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʘ, 

ʛʜʝ ʦʥʘ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʙʦʨʝ 

ʰʝʟʣʦʥʛʘ ʜʣʷ ʙʘʣʢʦʥʘ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʨʘʟʤʝʨʳ 

ʠ ʬʦʨʤʫ, ʯʪʦʙʳ ʤʝʙʝʣʴ ʦʨʛʘʥʠʯʥʦ ʚʧʠʩʳʚʘʣʘʩʴ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʥʝ ʩʦʟʜʘʚʘʣʘ ʜʠʩʢʦʤʬʦʨʪʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ.  

ʕʨʛʦʥʦʤʠʢʘ ʠ ʫʜʦʙʩʪʚʦ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʧʨʠ ʚʳʙʦʨʝ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʋʯʠʪʳʚʘʷ ʦʛʨʘʥʠʯʝʥʥʳʝ ʨʘʟʤʝʨʳ 

ʛʦʨʦʜʩʢʠʭ ʢʚʘʨʪʠʨ ʠ ʙʘʣʢʦʥʦʚ, ʚʘʞʥʦ ʧʦʜʙʠʨʘʪʴ 

ʤʝʙʝʣʴ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʠʥʪʝʨʴʝʨʦʤ, 

ʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘ ʠ ʫʜʦʙʥʘ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʢʪʥʳʝ ʩʢʣʘʜʥʳʝ 

ʩʪʫʣʴʷ ʠʣʠ ʩʪʦʣʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʣʠʯʥʳʤ 

ʨʝʰʝʥʠʝʤ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʙʘʣʢʦʥʦʚ, ʧʦʟʚʦʣʷʷ 

ʵʢʦʥʦʤʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʪʘʢʞʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʘ 

ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ. ɼʦʣʛʦʚʝʯʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʘʪʝʨʠʘʣʳ 

ʦʙʝʩʧʝʯʘʪ ʜʦʣʛʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʤʝʙʝʣʠ ʠ ʩʦʭʨʘʥʷʪ 

ʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʚʳʙʦʨʝ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʜʠʟʘʡʥʫ, ʥʦ ʠ ʝʝ ʧʨʘʢʪʠʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ. 

ʕʨʛʦʥʦʤʠʯʥʳʝ ʰʝʟʣʦʥʛʠ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ 

ʫʛʣʦʤ ʥʘʢʣʦʥʘ ʩʧʠʥʢʠ ʠ ʧʦʜʩʪʘʚʢʦʡ ʜʣʷ ʥʦʛ 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʫʜʦʙʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʪʜʳʭʘ ʠ 

ʨʘʩʩʣʘʙʣʝʥʠʷ ʧʨʷʤʦ ʥʘ ʙʘʣʢʦʥʝ. 

ʇʣʝʪʝʥʳʝ ʩʪʫʣʴʷ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʧʦʧʫʣʷʨʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʣʝʛʢʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. ʆʥʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʥʘ ʙʘʣʢʦʥʝ, ʪʘʢ ʠ ʚʥʫʪʨʠ 

ʢʚʘʨʪʠʨʳ, ʩʦʟʜʘʚʘʷ ʫʶʪʥʳʝ ʫʛʦʣʢʠ ʜʣʷ ʦʪʜʳʭʘ. 

ɺʘʞʥʦ ʚʳʙʠʨʘʪʴ ʩʪʫʣʴʷ ʩ ʫʜʦʙʥʳʤʠ ʩʠʜʝʥʴʷʤʠ ʠ 

ʧʦʜʣʦʢʦʪʥʠʢʘʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ ʧʨʝʙʳʚʘʥʠʠ ʟʘ ʩʪʦʣʦʤ ʠʣʠ ʚ ʟʦʥʝ 

ʦʪʜʳʭʘ. 

ʄʷʛʢʠʝ ʜʠʚʘʥʳ ʪʘʢʞʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʪʣʠʯʥʳʤ 

ʨʝʰʝʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʩʘʜʦʚʦʛʦ 
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ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʝ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʪʴ ʫʶʪʥʳʝ ʟʦʥʳ ʦʪʜʳʭʘ, ʛʜʝ ʤʦʞʥʦ 

ʨʘʩʩʣʘʙʠʪʴʩʷ ʧʦʩʣʝ ʨʘʙʦʯʝʛʦ ʜʥʷ ʠʣʠ ʧʨʦʚʝʩʪʠ 

ʚʨʝʤʷ ʚ ʢʦʤʧʘʥʠʠ ʜʨʫʟʝʡ. ʇʨʠ ʚʳʙʦʨʝ ʤʷʛʢʦʛʦ 

ʜʠʚʘʥʘ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʘʞʥʦ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʝʛʦ ʨʘʟʤʝʨʳ, ʤʘʪʝʨʠʘʣ 

ʦʙʠʚʢʠ ʠ ʫʜʦʙʩʪʚʦ ʩʠʜʝʥʠʡ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʤʬʦʨʪ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ʉʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʘʜʦʚʦʡ 

ʤʝʙʝʣʠ, ʪʘʢʠʭ ʢʘʢ ʰʝʟʣʦʥʛʠ, ʧʣʝʪʝʥʳʝ ʩʪʫʣʴʷ ʠ 

ʤʷʛʢʠʝ ʜʠʚʘʥʳ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʝ, ʛʜʝ ʢʘʞʜʳʡ 

ʥʘʡʜʝʪ ʤʝʩʪʦ ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʝʣʘʢʩʘʮʠʠ. ɺʘʞʥʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʵʨʛʦʥʦʤʠʢʘ ʠ ʫʜʦʙʩʪʚʦ ʩʘʜʦʚʦʡ 

ʤʝʙʝʣʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 

ʢʦʤʬʦʨʪʥʦʡ ʘʪʤʦʩʬʝʨʳ, ʧʦʵʪʦʤʫ ʧʨʠ ʚʳʙʦʨʝ 

ʤʝʙʝʣʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʝʝ ʜʠʟʘʡʥ, ʥʦ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʟʦʥ ʦʪʜʳʭʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʦʝ ʠ ʫʶʪʥʦʝ ʤʝʩʪʦ ʜʣʷ 

ʦʪʜʳʭʘ ʠ ʦʙʱʝʥʠʷ ʩ ʙʣʠʟʢʠʤʠ. ʐʝʟʣʦʥʛʠ, ʧʣʝʪʝʥʳʝ 

ʩʪʫʣʴʷ ʠ ʤʷʛʢʠʝ ʜʠʚʘʥʳ ʧʦʤʦʛʘʶʪ ʧʨʝʦʙʨʘʟʠʪʴ 

ʦʙʳʯʥʦʝ ʧʦʤʝʱʝʥʠʝ ʚ ʫʛʦʣʦʢ ʧʨʠʨʦʜʳ, ʛʜʝ ʤʦʞʥʦ 

ʥʘʩʣʘʜʠʪʴʩʷ ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ ʠ ʟʚʫʢʘʤʠ ʧʨʠʨʦʜʳ, 

ʥʝ ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ. ɺʘʞʥʦ ʧʦʜʦʙʨʘʪʴ ʤʝʙʝʣʴ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʦʙʱʠʤ ʩʪʠʣʝʤ ʠʥʪʝʨʴʝʨʘ 

ʠ ʩʦʟʜʘʚʘʪʴ ʛʘʨʤʦʥʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʪʜʳʭʘ 

ʠ ʨʝʣʘʢʩʘʮʠʠ. 

ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ, ʥʦ ʠ ʥʘ ʙʘʣʢʦʥʘʭ, 

ʪʝʨʨʘʩʘʭ, ʚʝʨʘʥʜʘʭ ʠ ʜʘʞʝ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. ʆʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ ʜʣʷ ʣʶʙʦʛʦ ʪʠʧʘ 

ʧʦʤʝʱʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʟ ʢʦʪʦʨʳʭ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩʘʜʦʚʳʝ ʤʝʙʝʣʴ, ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʯʥʦʩʪʠ ʠ ʩʪʦʡʢʦʩʪʠ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʘʛʠ, ʫʣʴʪʨʘʬʠʦʣʝʪʘ ʠ ʜʨʫʛʠʭ 

ʘʛʨʝʩʩʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʟʦʥ ʦʪʜʳʭʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʙʝʣʠ, ʥʦ ʠ ʝʝ ʫʜʦʙʩʪʚʦ ʠ ʢʦʤʬʦʨʪ. 

ɺʳʙʠʨʘʷ ʤʝʙʝʣʴ ʜʣʷ ʦʪʜʳʭʘ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ 

ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʪʝʨʨʘʩ ʠʣʠ ʙʘʣʢʦʥʦʚ 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʦʤʧʘʢʪʥʳʝ ʩʪʫʣʴʷ ʠʣʠ ʩʢʣʘʜʥʳʝ 

ʢʨʝʩʣʘ, ʘ ʜʣʷ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʦʢ ʧʦʜʦʙʨʘʪʴ 

ʙʦʣʴʰʠʝ ʜʠʚʘʥʳ ʠ ʰʝʟʣʦʥʛʠ.ɹʣʘʛʦʜʘʨʷ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʤʦʜʝʣʝʡ ʠ ʜʠʟʘʡʥʦʚ, ʢʘʞʜʳʡ ʤʦʞʝʪ 

ʧʦʜʦʙʨʘʪʴ ʤʝʙʝʣʴ ʧʦ ʩʚʦʝʤʫ ʚʢʫʩʫ ʠ ʩʦʟʜʘʪʴ ʫʛʦʣʦʢ 

ʫʶʪʘ ʠ ʢʦʤʬʦʨʪʘ ʧʨʷʤʦ ʫ ʩʝʙʷ ʜʦʤʘ. 

ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʩ ʵʩʪʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʥʦ ʠ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʠʭ ʢʚʘʨʪʠʨʘʭ ʠ ʥʘ 

ʙʘʣʢʦʥʘʭ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʝʪ ʫʶʪʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʥʦ 

ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʛʦʨʦʜʝ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ 

ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ʄʥʦʛʠʝ ʵʣʝʤʝʥʪʳ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʦʪʘʥʛ, ʙʘʤʙʫʢ, 

ʜʝʨʝʚʦ ʠ ʤʝʪʘʣʣ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʦʟʜʘʪʴ ʙʦʣʝʝ 

ʟʜʦʨʦʚʫʶ ʘʪʤʦʩʬʝʨʫ ʚ ʛʦʨʦʜʝ.ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʟʝʣʝʥʳʭ 

ʟʦʥ ʚ ʛʦʨʦʜʝ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʤʝʱʝʥʠʶ ʨʘʩʪʝʥʠʡ ʠ 

ʮʚʝʪʦʚ ʚ ʛʦʨʰʢʘʭ ʥʘ ʙʘʣʢʦʥʘʭ ʠ ʪʝʨʨʘʩʘʭ, ʛʦʨʦʜʩʢʠʝ 

ʞʠʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʤʠʥʠ-ʩʘʜʳ ʧʨʷʤʦ ʫ ʩʝʙʷ 

ʜʦʤʘ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠʜʘʝʪ ʢʨʘʩʦʪʫ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʚʦʟʜʫʭʘ ʠ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ. 

ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʥʠʢʘʣʴʥʳʭ ʟʦʥ 

ʦʪʜʳʭʘ ʚ ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʝ. ʅʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʢʘ 

ʰʝʟʣʦʥʛʘ ʥʘ ʙʘʣʢʦʥʝ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʤʝʩʪʦ ʜʣʷ 

ʨʝʣʘʢʩʘʮʠʠ ʠ ʦʪʜʳʭʘ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ, ʥʝ 

ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ. ʄʷʛʢʠʝ ʜʠʚʘʥʳ ʠ ʧʣʝʪʝʥʳʝ ʢʨʝʩʣʘ 

ʧʦʤʦʛʫʪ ʩʦʟʜʘʪʴ ʫʶʪʥʦʝ ʤʝʩʪʦ ʜʣʷ ʚʩʪʨʝʯ ʩ 

ʜʨʫʟʴʷʤʠ ʠ ʙʣʠʟʢʠʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʯʪʝʥʠʷ ʢʥʠʛʠ ʠʣʠ 

ʧʨʦʩʪʦ ʦʪʜʳʭʘ ʧʦʩʣʝ ʨʘʙʦʯʝʛʦ ʜʥʷ. 

ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʘʯʠʥʘʷ ʩ ʚʳʷʚʣʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ 

ʪʘʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ, 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʩʨʝʜʠ ʞʠʪʝʣʝʡ 

ʛʦʨʦʜʦʚ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʉʘʜʦʚʘʷ ʤʝʙʝʣʴ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʛʦʨʦʜʩʢʦʛʦ ʠʥʪʝʨʴʝʨʘ, ʩʦʟʜʘʚʘʷ ʫʶʪʥʳʝ 

ʟʦʥʳ ʦʪʜʳʭʘ ʠ ʧʨʠʜʘʚʘʷ ʫʥʠʢʘʣʴʥʳʡ ʰʘʨʤ ʢʘʢ 

ʢʚʘʨʪʠʨʘʤ, ʪʘʢ ʠ ʙʘʣʢʦʥʘʤ. ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʨʘʟʤʝʱʝʥʠʷ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʥʘ ʙʘʣʢʦʥʘʭ ʛʦʨʦʜʩʢʠʭ 

ʢʚʘʨʪʠʨ ʧʦʟʚʦʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʫʧʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʜʝʣʘʷ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʩʪʠʣʴʥʳʤ.ʉʦʟʜʘʥʠʝ 

ʫʥʠʢʘʣʴʥʦʛʦ ʩʘʜʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʥʫʪʨʠ 

ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʳ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʙʣʘʛʦʜʘʨʷ ʨʘʟʥʦʦʙʨʘʟʠʶ ʤʦʜʝʣʝʡ ʠ ʩʪʠʣʝʡ ʩʘʜʦʚʦʡ 

ʤʝʙʝʣʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʠ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʧʦʤʦʛʫʪ ʞʠʪʝʣʷʤ ʛʦʨʦʜʦʚ 

ʩʜʝʣʘʪʴ ʦʩʦʟʥʘʥʥʳʡ ʚʳʙʦʨ ʠ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʪʜʳʭʘ ʠ ʨʝʣʘʢʩʘʮʠʠ. 

ʊʝʥʜʝʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ 

ʛʦʨʦʜʩʢʦʤ ʜʠʟʘʡʥʝ ʠʥʪʝʨʴʝʨʘ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʪʩʷ, 

ʦʪʨʘʞʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʚʢʫʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʞʠʪʝʣʝʡ ʛʦʨʦʜʦʚ. ʕʨʛʦʥʦʤʠʢʘ ʠ ʫʜʦʙʩʪʚʦ ʩʘʜʦʚʦʡ 

ʤʝʙʝʣʠ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʚʘʞʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʠ ʚʳʙʦʨʝ ʤʝʙʝʣʠ ʜʣʷ 

ʛʦʨʦʜʩʢʦʡ ʢʚʘʨʪʠʨʳ ʠʣʠ ʙʘʣʢʦʥʘ. 

ɼʝʢʦʨʠʨʦʚʘʥʠʝ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ 

ʠʥʪʝʨʴʝʨʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʶʪʥʫʶ ʠ ʩʪʠʣʴʥʫʶ 

ʘʪʤʦʩʬʝʨʫ, ʦʪʨʘʞʘʶʱʫʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ 

ʚʣʘʜʝʣʴʮʘ. ʋʭʦʜ ʟʘ ʩʘʜʦʚʦʡ ʤʝʙʝʣʴʶ ʚ ʛʦʨʦʜʩʢʠʭ 
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ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʠ ʟʘʙʦʪʳ, 

ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʟʜʘʥʠʷ 

ʟʜʦʨʦʚʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʘʜʦʚʦʡ 

ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʴʝʨʦʚ, ʩʦʯʝʪʘʶʱʠʭ ʚ ʩʝʙʝ 

ʢʦʤʬʦʨʪ, ʩʪʠʣʴ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʜʦʚʦʡ 

ʤʝʙʝʣʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʫʶʪʥʦʡ ʠ 

ʩʪʠʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʩʪʠ 

ʵʣʝʤʝʥʪ ʧʨʠʨʦʜʳ ʠ ʛʘʨʤʦʥʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʡ 

ʛʦʨʦʜʩʢʦʡ ʠʥʪʝʨʴʝʨ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʤʦʜʝʣʝʡ, ʩʪʠʣʝʡ 

ʠ ʤʘʪʝʨʠʘʣʦʚ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ 

ʞʠʪʝʣʶ ʛʦʨʦʜʘ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, 

ʦʪʚʝʯʘʶʱʝʝ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤ. 

ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠ ʫʭʦʜ ʟʘ 

ʩʘʜʦʚʦʡ ʤʝʙʝʣʴʶ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʝʝ ʢʨʘʩʦʪʫ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ, ʜʝʣʘʷ ʛʦʨʦʜʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʞʠʟʥʠ ʠ ʦʪʜʳʭʘ. 
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʠʤʝʥʥʦ BIM-

ʪʝʭʥʦʣʦʛʠʡ, ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: BIM-ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

 

ABSTRACT 

 

The article is devoted to the analysis of the use of modern information technologies, namely BIM technologies, 

at all stages of the life cycle of buildings. 

Keywords: BIM technologies, information model. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʧʦʭʝ ʘʢʪʠʚʥʦ ʨʘʩʰʠʨʷʶʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʦʰʠʙʢʠ ʠ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ. ɺ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ BIM-ʪʝʭʥʦʣʦʛʠʠ. 

Building Information Modeling (ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʜʘʥʠʷʭ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʦʡ ʤʦʜʝʣʠ ʟʜʘʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ 

ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ - ʦʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

 
ʈʠʩ. 1. ʄʥʦʛʦʦʙʨʘʟʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 
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1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʨʦʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʪʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʝʝ ʩʦʟʜʘʥʠʠ ʠʛʨʘʶʪ 

ʘʨʭʠʪʝʢʪʫʨʥʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʪʝʭʥʠʯʝʩʢʘʷ, 

ʠʥʞʝʥʝʨʥʘʷ ʠ ʚʩʝ ʜʨʫʛʠʝ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʠ, ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʠ, ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʠ 

ʧʝʨʝʜʘʯʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʚʥʝʰʥʠʭ ʩʠʩʪʝʤʘʭ. 

ɿʜʘʥʠʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʦʙʲʝʢʪ ʩ 

ʥʝʨʘʟʨʳʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʘʢʪʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ; ʧʦʥʷʪʠʝ 

"ʠʥʬʦʨʤʘʮʠʷ" ʚ BIM-ʪʝʭʥʦʣʦʛʠʠ ʚʩʝʛʜʘ ʠʤʝʝʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʟʘʚʠʩʠʪ ʦʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʩʥʘʱʝʥʠʷ ʦʙʲʝʢʪʘ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʠʜʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʥʝʦʩʧʦʨʠʤʳ. ʇʝʨʚʦʝ ʦʯʝʚʠʜʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ - 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ, ʨʘʩʩʯʠʪʳʚʘʪʴ ʠ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʘʟʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ 

ʢʦʤʧʘʥʠʷʤʠ, ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ 

ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʫʜʘʣʝʥʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ 

ʢʦʤʬʦʨʪ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʦʧʳʪʦʤ, ʩʦʟʜʘʥʥʳʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʰʘʙʣʦʥʘʤʠ BIM-

ʤʦʜʝʣʝʡ ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʝʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, 

ʷʚʣʷʶʱʘʷʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʘ, ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʘʥʠʷ, 

ʩʙʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʩʦʩʪʘʚʣʝʥʠʷ 

ʦʪʯʝʪʦʚ ʦ ʥʘʛʨʫʟʢʘʭ, ʦʮʝʥʢʠ ʧʨʦʩʪʳʭ ʬʦʨʤ ʠ 

ʧʦʜʛʦʪʦʚʢʠ ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʏʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʙʳʣ ʩʦʟʜʘʥ ʨʷʜ 

ʧʨʦʛʨʘʤʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʚʦʙʦʜʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ BIM-ʤʦʜʝʣʴ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʙʦʯʝʛʦ 

ʧʨʦʮʝʩʩʘ ʠ, ʠʟʫʯʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʜʝʪʩʷ ʩ ʥʫʣʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʚ ʧʨʦʠʟʚʦʜʥʳʝ 

ʬʘʡʣʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ ʤʦʜʝʣʴʶ, 

ʧʦʵʪʦʤʫ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʧʦʚʪʦʨʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʩʯʝʪʦʚ, ʪʝʨʷʝʪʩʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʧʦʩʪʨʦʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ - ʵʪʦ ʥʝʠʩʯʝʨʧʘʝʤʳʡ ʠʩʪʦʯʥʠʢ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʘʙʦʯʠʭ ʜʦʢʫʤʝʥʪʦʚ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, BIM-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʪ 

ʚʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ (ʨʠʩ. 2). ʅʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʪʦʪ ʚʳʚʦʜ 

ʢʘʞʝʪʩʷ ʩʢʦʨʝʝ ʦʙʤʘʥʯʠʚʳʤ, ʯʝʤ ʚʝʨʥʳʤ. ʆʜʥʘʢʦ, 

ʚ ʦʪʣʠʯʠʝ ʦʪ CAD-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (Computer-

AidedDesign), ʟʘʚʠʩʠʤʘʷ ʦʪ ʚʨʝʤʝʥʠ ʬʫʥʢʮʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ BIM-ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʝ 

ʩʠʤʤʝʪʨʠʯʥʘ, ʪʦ ʝʩʪʴ ʦʩʥʦʚʥʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ʧʨʠʭʦʜʷʪʩʷ ʠʤʝʥʥʦ ʥʘ ʨʘʥʥʠʝ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʩʪʨʦʠʪʩʷ ʦʙʱʠʡ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʠ. 

 

 
ʈʠʩ. 2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ BIM ʠ CAD 

 

2. ʉʪʨʦʠʪʝʣʴʩʪʚʦ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʟʜʘʥʠʡ ʪʘʢʞʝ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʭʦʜʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʷ. ɼʦʙʘʚʠʚ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʧʘʨʘʤʝʪʨ 

"ʚʨʝʤʷ", ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 

ʛʦʪʦʚʥʦʩʪʠ ʩʪʨʦʷʱʠʭʩʷ ʦʙʲʝʢʪʦʚ, ʩʦʙʣʶʜʝʥʠʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʩʨʦʢʦʚ ʩʜʘʯʠ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ. 

ɻʨʘʬʠʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʟʜʘʥʠʷ, ʥʝʧʨʝʨʳʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ 

ʟʜʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʝʜʠʥʦʡ ʤʦʜʝʣʠ. ʇʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʵʪʦʤʫ, 

ʥʘʧʨʠʤʝʨ, ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ 

ʩʪʨʦʡʧʣʦʱʘʜʢʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʥʝ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʩʘʤʫ ʤʦʜʝʣʴ 

ʥʘ ʵʪʘʧʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝʥʠʷ 

ʤʘʰʠʥ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʪʘʢʞʝ 

ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʟʘʤʝʥʠʤʳʤ ʧʦʤʦʱʥʠʢʦʤ ʜʣʷ 

ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʥʝ 

ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʦʰʠʙʢʠ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʀʥʞʝʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʣʘʥʰʝʪʳ ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʛʨʫʞʝʥʥʳʤʠ BIM-ʤʦʜʝʣʷʤʠ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʤʦʥʪʘʞʘ ʠ 

ʜʦʧʦʣʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʬʝʢʪʘʭ ʠ ʦʰʠʙʢʘʭ. 

ʀʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ, ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʩ 

ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʴʶ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚ ʦʬʠʩʳ 

ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʫʧʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

3. ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʪʝʨʝʦʪʠʧʘʤ, BIM-

ʤʦʜʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʩʧʝʢʪʨ ʝʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʰʠʨʝ, ʯʝʤ ʢʘʞʝʪʩʷ. ʅʘʯʥʝʤ ʩ ʪʦʛʦ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ ʚʩʝ ʯʘʱʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʦʭʨʘʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʘ ʥʝ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ. ʊʝʭʥʦʣʦʛʠʷ BIM 

ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʠ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ʧʨʝʠʤʫʱʝʩʪʚʘ BIM ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ:  

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʥʳʭ ʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ, 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʟʜʘʥʠʷ  

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʵʣʝʤʝʥʪʦʚ 

ʟʜʘʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ʦʪʜʝʣʢʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʝʨʴʝʟʥʳʤʠ ʪʨʝʱʠʥʘʤʠ ʚ 

ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ  

ʜʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʝʨʝʦʩʥʘʱʝʥʠʷ ʟʜʘʥʠʷ; ʠ  

ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ  

ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʟʜʘʥʠʷ  

ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʡʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʜʘʥʥʳʝ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʦʡ 

ʩʠʪʫʘʮʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʟʘʢʘʟʯʠʢʠ ʠ ʫʧʨʘʚʣʷʶʱʠʝ 

ʢʦʤʧʘʥʠʠ ʚʩʝʛʜʘ ʠʤʝʶʪ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ, ʛʨʘʬʠʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʩʪʘʚʢʘʭ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʩʪʫʧʣʝʥʠʷʭ. ʈʦʣʴ BIM ʚ ʩʠʩʪʝʤʘʭ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʪʘʢʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʤʘʩʩʦʚʳʭ ʠʟʤʝʥʝʥʠʷʭ. ʇʦʩʢʦʣʴʢʫ ʙʫʤʘʞʥʳʝ 

ʧʘʩʧʦʨʪʘ ʟʜʘʥʠʡ ʥʝʵʬʬʝʢʪʠʚʥʳ ʠ ʪʨʝʙʫʶʪ 

ʫʪʦʯʥʝʥʠʷ ʠ ʨʫʯʥʦʛʦ ʧʦʠʩʢʘ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʡʪʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ - ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ. ʊʘʢ, ʩʥʘʙʜʠʚ ʤʦʜʝʣʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʤʦʞʥʦ ʫʞʝ ʥʘ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʤʦʜʝʣʠʨʦʚʘʪʴ 

ʚʠʨʪʫʘʣʴʥʳʝ ʚʦʜʥʳʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩʳ. 

ɼʦʧʦʣʥʠʚ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘʤʠ ʥʘ 

ʚʦʜʦ- ʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʝʞʝʛʦʜʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʜʦʭʦʜʳ ʠ ʨʘʩʭʦʜʳ, ʪʦ 

ʝʩʪʴ ʦʧʝʨʘʮʠʦʥʥʳʝ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ. 
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ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤ  r ʨʘʩʩʢʘʞʝʤ ʦʙ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘʭ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʥʦʚʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ.ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ 

ʨʘʟʫʤʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ.ʇʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ, ʧʦʬʘʩʘʜʥʦʝ 

ʘʚʪʦʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ABSTRACT 

 
In this article, we will  talk about the main ways to improve energy efficiency in new construction.The options 

for solving the problem of reducing the energy consumption of new facilities with reasonable use are presented.The 

methods of solving the problem of introducing energy-efficient technologies in the construction of houses are proposed. 

Keywords: energy efficiency, energy saving, heat transfer resistance, front-facing auto regulation 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ. ɺ 

ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʙʳʪ ʠ 

ʥʘʫʢʫ, ʧʨʠʥʠʤʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʦʧʨʦʩʘʤ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʛʦʨʷʯʝʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʧʦʪʝʨʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, 

ʦʭʣʘʞʜʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. 

ʇʦʪʝʨʠ ʪʝʧʣʘ ʚ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʘʭ 

ʧʨʦʠʩʭʦʜʷʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʱʝʣʝʡ ʚ ʦʢʥʘʭ, 

ʜʚʝʨʷʭ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʩʪʝʥ ʠ 

ʢʨʳʰʠ. ɿʘʯʘʩʪʫʶ, ʦʜʥʘ ʤʘʣʝʥʴʢʘʷ ʱʝʣʴ ʤʦʞʝʪ 

ʥʘʨʫʰʠʪʴ ʵʥʝʨʛʦʙʘʣʘʥʩ ʮʝʣʦʛʦ ʟʜʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʥʘʧʨʘʩʥʦ ʨʘʩʭʦʜʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʥʝʨʛʠʠ. 

ɺʥʫʪʨʠʜʦʤʦʚʳʝ ʧʦʪʝʨʠ ʤʦʛʫʪ ʜʦʭʦʜʠʪʴ ʜʦ 

40%. ʏʘʩʪʴ ʵʥʝʨʛʠʠ ʪʝʨʷʝʪʩʷ ʥʘ ʩʝʪʷʭ, ʚʚʠʜʫ ʠʭ 

ʠʟʥʦʩʘ, ʘ ʯʘʩʪʴ - ʚ ʜʦʤʘʭ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʥʠʟʢʦʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ. 

ʇʦʪʝʨʠ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʩʫʨʩʘ 

ʥʝʠʟʙʝʞʥʳ, ʚʝʜʴ ʪʝʧʣʦ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʦʩʪʳʚʘʪʴ. 

ʅʦ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʩʦʢʨʘʪʠʪʴ ʵʪʠ ʧʦʪʝʨʠ ʜʦ 

ʤʠʥʠʤʫʤʘ. 

ʉ ʥʘʯʘʣʘ 2011 ʛʦʜʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.01.2011 ʛ. 

 ̄ 18 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ 

ʟʜʘʥʠʡ, ʩʪʨʦʝʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʨʘʚʠʣʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚè [1], 

ʇʣʘʥʠʨʫʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, 

ʚʢʣʶʯʘʷ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʘ ʪʝʧʣʘ ʥʘ ʦʪʦʧʣʝʥʠʝ, 

ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʶ: 

 ʥʘ ʧʷʪʥʘʜʮʘʪʴ ʧʨʦʮʝʥʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʙʘʟʦʚʦʤʫ ʫʨʦʚʥʶ ʩ 1 ʷʥʚʘʨʷ 2011 ʛ.;  

 ʥʘ ʪʨʠʜʮʘʪʴ ʧʨʦʮʝʥʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʙʘʟʦʚʦʤʫ ʫʨʦʚʥʶ ʩ 1 ʷʥʚʘʨʷ 2016 ʛʦʜʘ;  

 ʥʘ ʩʦʨʦʢ ʧʨʦʮʝʥʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʙʘʟʦʚʦʤʫ ʫʨʦʚʥʶ ʩ 1 ʷʥʚʘʨʷ 2020 ʛʦʜʘ.  

ɺ ʥʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ 

ʚʥʠʤʘʥʠʝ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ: 

      ʧʦʚʳʰʝʥʠʝ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʟʜʘʥʠʷ;  

 ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ; 

 ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʘ ʥʘ ʥʘʛʨʝʚ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ 

ʢʚʘʨʪʠʨʳ; 
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 ʉʥʠʞʝʥʠʝ ʧʦʪʝʨʠ ʪʝʧʣʘ ʠ ʚʦʜʳ ʚ ʩʠʩʪʝʤʝ 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʫʪʸʤ ʩʦʢʨʘʱʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪʠʩʪʦʯʥʠʢ ʢ ʤʝʩʪʫ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ɸʨʭʠʪʝʢʪʫʨʥʦʛʦ ʙʶʨʦ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʠ ʨʘʩʯʝʪʝ ʪʝʧʣʦʧʦʪʝʨʴ ʚ 

ʢʚʘʨʪʠʨʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʜʘʥʠʝ ʪʝʨʷʝʪ 45% 

ʪʝʧʣʘ ʯʝʨʝʟ ʩʪʝʥʳ, 33% - ʯʝʨʝʟ ʦʢʥʘ ʠ ʦʩʪʘʚʰʠʝʩʷ 

25% - ʯʝʨʝʟ ʢʨʳʰʫ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʥʠʞʝʥʠʷ ʫʜʝʣʴʥʦʛʦ 

ʨʘʩʭʦʜʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ 

ʚʝʥʪʠʣʷʮʠʶ ʚʦʟʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʪʝʧʣʦʚʦʡ 

ʟʘʱʠʪʳ ʥʘʨʫʞʥʳʭ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʪʝʧʣʦʧʝʨʝʜʘʯʝ.: 

    ʥʘʨʫʞʥʳʭ ʩʪʝʥ ð ʜʦ 4,0 ʤ2ĿÁC/ɺʪ;  

 ʧʝʨʝʢʨʳʪʠʡ ʯʝʨʜʘʯʥʳʭ (ʚ ʭʦʣʦʜʥʦʤ 

ʯʝʨʜʘʢʝ) ð ʜʦ 5,2 ʤ2ĿÁC/ɺʪ;  

 ʧʦʢʨʳʪʠʡ ʩʦʚʤʝʱʝʥʥʳʭ ð ʜʦ 6,0 

ʤ2ĿÁC/ɺʪ;  

 ʦʢʦʥ, ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʡ ʯʘʩʪʠ ʙʘʣʢʦʥʥʳʭ 

ʜʚʝʨʝʡ, ʚʠʪʨʘʞʝʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʤʝʱʝʥʠʡ 

ʣʝʩʪʥʠʯʥʦ-ʣʠʬʪʦʚʳʭ ʫʟʣʦʚ) ð ʜʦ 1,0 ʤ2ĿÁC/ɺʪ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʥʝʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʦʛʨʘʞʜʝʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʫʪʝʧʣʠʪʝʣʠ ʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ ʦʜʥʦʨʦʜʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʳʭ 

ʚʢʣʶʯʝʥʠʡ. ʄʥʦʛʦʩʣʦʡʥʳʝ ʚʥʝʰʥʠʝ ʩʪʝʥʳ ʞʠʣʳʭ 

ʟʜʘʥʠʡ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʫʱʠʭ ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʩʣʦʝʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʊʝʭʥʦʣʦʛʠʷ ʥʘʨʫʞʥʦʛʦ ʫʪʝʧʣʝʥʠʷ ʩʪʝʥ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʟʘʱʠʪʫ ʦʪ 

ʪʝʧʣʦʧʦʪʝʨʴ ʯʝʨʝʟ ʩʪʝʥʳ ʧʫʪʝʤ ʧʦʛʣʦʱʝʥʠʷ ʭʦʣʦʜʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʠʩʪʝʤʳ ʥʘʨʫʞʥʦʛʦ ʫʪʝʧʣʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ ʪʦʣʱʠʥʫ ʩʪʝʥ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʣʝʛʢʠʝ ʤʘʪʝʨʠʘʣʳ ʙʝʟ ʫʱʝʨʙʘ 

ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ 

ʪʦʣʱʠʥʝ ʤʘʪʝʨʠʘʣʦʚ, ʫʯʠʪʳʚʘʷ ʦʜʠʥʘʢʦʚʫʶ 

ʩʪʝʧʝʥʴ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. 

 

 
ʈʠʩ. 1 ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʣʱʠʥʳ ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʤ, ʧʨʠ ʨʘʚʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 

 

ʊʘʢ ʞʝ, ʜʣʷ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʊ-ʦʙʨʘʟʥʳʝ ʰʧʠʣʴʢʠ. ʊ-ʦʙʨʘʟʥʘʷ ʰʧʠʣʴʢʘ ï ʵʪʦ 

ʠʥʞʝʥʝʨʥʘʷ ʰʧʠʣʴʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ 

ʜʝʨʝʚʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʦʝʜʠʥʸʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʜʶʙʝʣʷʤʠ ʠ ʟʘʧʦʣʥʷʝʪʩʷ ʨʘʩʧʳʣʷʝʤʦʡ ʧʝʥʦʡ ʩ 

ʟʘʢʨʳʪʳʤʠ ʧʦʨʘʤʠ. ʕʪʘ ʠʟʦʣʷʮʠʷ ʠʟ ʧʝʥʦʧʣʘʩʪʘ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʤʦʩʪʦʚ ʠ ʜʘʸʪ 

ʊ-ʦʙʨʘʟʥʦʡ ʰʧʠʣʴʢʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ R, ʯʝʤ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʧʠʣʦʤʘʪʝʨʠʘʣʘʭ ʜʣʷ ʢʘʨʢʘʩʦʚ ʟʜʘʥʠʡ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʥʘʨʫʞʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʙʣʦʢʠʨʫʝʪʩʷ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ ʦʩʪʘʸʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʩʯʝʪʘ ʟʘ ʦʪʦʧʣʝʥʠʝ ʠ 

ʦʭʣʘʞʜʝʥʠʝ.    

ʇʦ ʨʘʩʯʝʪʘʤ ɸʆ çʎʅʀʀʕʇ ʞʠʣʠʱʘ ð 

ʠʥʩʪʠʪʫʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʠʣʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡè, ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʞʠʣʳʭ 

ʜʦʤʘʭ ʤʦʞʥʦ ʦʢʫʧʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʘʥʦʚʢʫ 

ʪʝʧʣʦʵʬʬʝʢʪʠʚʥʳʭ ʥʘʨʫʞʥʳʭ ʦʛʨʘʞʜʝʥʠʡ ʟʘ 12ï14 

ʣʝʪ, ʘ ʚ ʥʦʚʳʭ ʟʜʘʥʠʷʭ ð ʟʘ 7ï8 ʣʝʪ ʙʣʘʛʦʜʘʨʷ 

ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʢʥʘ ʠ ʜʚʝʨʠ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳʭ ʤʝʩʪ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʪʝʨʷʝʪʩʷ ʪʝʧʣʦ ʚ 

ʟʜʘʥʠʷʭ. ɹʦʣʝʝ ʪʨʝʪʠ ʚʩʝʛʦ ʪʝʧʣʘ ʫʭʦʜʠʪ ʯʝʨʝʟ ʥʠʭ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʫʣʫʯʰʝʥʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʩʚʦʡʩʪʚ ʦʢʦʥ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ 
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ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ: 

 ʧʨʠʤʝʥʝʥʠʝ ʪʝʨʤʦʧʣʝʥʢʠ 

(ʪʝʧʣʦʧʦʛʣʘʱʘʶʱʝʝ ʦʩʪʝʢʣʝʥʠʝ);  

 ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦ- ʠ ʜʚʫʭʢʘʤʝʨʥʳʭ 

ʩʪʝʢʣʦʧʘʢʝʪʦʚ ʢ ʪʨʝʭ- ʠ ʙʦʣʝʝ ʢʘʤʝʨʥʳʤ;  

 ʥʘʧʦʣʥʝʥʠʷ ʩʪʝʢʣʦʧʘʢʝʪʦʚ ʠʥʝʨʪʥʳʤʠ 

ʛʘʟʘʤʠ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʘ ʪʝʧʣʘ ʯʝʨʝʟ ʦʢʥʘ, 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʝʭʥʠʢʠ. 

ʅʘʧʨʠʤʝʨ, ʦʙʝʩʧʝʯʠʪʴ ʧʦʢʨʳʪʠʝ ʩʪʝʢʦʣ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʠʣʠ ʧʦʣʠʤʝʨʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ, 

ʩʧʦʩʦʙʥʳʤʠ ʧʨʦʧʫʩʢʘʪʴ ʢʦʨʦʪʢʠʝ ʠ ʜʣʠʥʥʳʝ 

ʠʟʣʫʯʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʦʩʦʙʝʥʥʦ 

ʟʘʤʝʪʥʘ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʢʦʛʜʘ ʩʦʣʥʝʯʥʳʝ 

ʣʫʯʠ ʧʨʦʥʠʢʘʶʪ ʚ ʧʦʤʝʱʝʥʠʝ, ʘ ʪʝʧʣʦ 

ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʚʥʫʪʨʠ. ɺ ʧʝʨʠʦʜ ʞʘʨʳ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʨʘʪʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʆʢʥʘ ʩ ʪʘʢʠʤʠ ʧʦʢʨʳʪʠʷʤʠ 

ʦʙʣʘʜʘʶʪ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 0,2 ʜʦ 0,6. ʇʨʠʤʝʥʝʥʠʝ 

ʪʝʧʣʦʦʪʨʘʞʘʶʱʠʭ ʩʪʝʢʦʣ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ 

ʪʝʧʣʘ ʜʦ 40%. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʙʘʚʣʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʤʝʨ ʤʝʞʜʫ ʩʪʸʢʣʘʤʠ ʚ ʦʢʦʥʥʦʤ 

ʧʝʨʝʧʣʸʪʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʪʝʧʣʦʠʟʦʣʷʮʠʶ ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʦʡʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʸʢʦʣ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʪʦʣʱʠʥʘ ʚʦʟʜʫʰʥʦʡ 

ʧʨʦʩʣʦʡʢʠ ʤʝʞʜʫ ʩʪʸʢʣʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 16 ʤʤ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʩʝʛʦ 

ʦʢʥʘ. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʩʪʦʠʤʦʩʪʠ 

ʞʠʣʴʷ, ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʢʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʪʴ ʮʝʥʫ ʞʠʣʴʷ ʥʘ 8%. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʩʪʝʢʣʝʥʠʝ ʙʘʣʢʦʥʦʚ ʠ ʣʦʜʞʠʡ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦ 

ʧʦʚʳʩʠʪʴ ʩʪʦʠʤʦʩʪʴ ʥʘ 3-5 ʧʨʦʮʝʥʪʦʚ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʝʙʳʚʘʥʠʷ 

ʣʶʜʝʡ ʚ ʟʜʘʥʠʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʘʚʪʦʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ. ɼʘʥʥʘʷ ʩʭʝʤʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʜʘʯʠ ʪʝʧʣʦʪʳ ʚ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ ʠʟ ʪʝʧʣʦʚʦʡ ʩʝʪʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʪʝʧʣʦʚʦʡ ʧʫʥʢʪ (ʀʊʇ) ʠʣʠ ʚ ɸʋʋ (ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʦʪʦʧʣʝʥʠʷ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʧʫʥʢʪʳ 

(ʎʊʇ)). ɸʋʋ ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʦʜʘʯʫ 

ʪʝʧʣʦʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʨʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʞʠʣʠʱʝ. ʇʨʠ 

ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ ʥʘʩʪʨʦʡʢʠ ʢʦʥʪʨʦʣʣʝʨʘ 

ʩʠʩʪʝʤʳ ʘʚʪʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘ ʦʧʪʠʤʘʣʴʥʳʡ 

ʨʝʞʠʤ ʧʦʜʘʯʠ, ʨʝʘʣʠʟʫʝʤʳʡ ʚʳʙʨʘʥʥʳʤ ʛʨʘʬʠʢʦʤ 

ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʦʜʘʶʱʝʤ ʪʨʫʙʦʧʨʦʚʦʜʝ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʪʝʨʠ ʚ ʪʝʧʣʦʩʝʪʷʭ, 

ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʝʜʠʟʦʣʠʨʦʚʘʥʥʳʝ ʪʨʫʙʳ, ʧʦʪʝʨʠ ʯʝʨʝʟ ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʪ 1-2%. ɼʣʷ ʵʣʝʢʪʨʦʩʙʝʨʝʞʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʩʪʦʪʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘ ʥʘʩʦʩʥʳʭ 

ʩʪʘʥʮʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦʪʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ (ʩʚʳʰʝ 30%) 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʣʘʛʦʜʘʨʷ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʩʢʦʨʦʩʪʠ 

ʨʘʙʦʪʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʪʝʧʣʘ ʧʨʠ 

ʫʪʝʯʢʘʭ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʱʝʣʠ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʚʣʘʛʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

ʘʵʨʦʟʦʣʴʥʦʡ ʛʝʨʤʝʪʠʟʘʮʠʠ. ʕʪʦ ʤʝʪʦʜ 

ʛʝʨʤʝʪʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʟʘʧʦʣʥʠʪʴ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʫʪʝʯʢʠ ʚ ʦʙʦʣʦʯʢʝ ʟʜʘʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ ʤʝʩʪʘ ʩʪʳʢʦʚ ʧʦʣʦʚ, ʩʪʝʥ ʚʦʢʨʫʛ ʪʨʫʙ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʨʦʙʦʢ, ʘ ʪʘʢʞʝ ʚʜʦʣʴ ʜʝʨʝʚʷʥʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ. çʉʪʨʝʣʢʘ-ʙʘʨʴʝʨè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʝʭʥʦʣʦʛʠʶ ʘʵʨʦʟʦʣʴʥʦʛʦ ʛʝʨʤʝʪʠʢʘ, ʢʦʪʦʨʳʡ 

ʟʘʧʦʣʥʷʝʪ ʚʩʝ ʟʘʟʦʨʳ ʨʘʟʤʝʨʦʤ ʜʦ 15 ʩʤ. ʚʩʝʛʦ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʝʥʪʠʣʷʪʦʨʥʘʷ ʜʚʝʨʴ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ 

ʟʜʘʥʠʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʘʩʧʳʣʠʪʝʣʴ, ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʪʫʤʘʥʘ ʠʟ ʘʢʨʠʣʦʚʦʛʦ ʛʝʨʤʝʪʠʢʘ ʚʥʫʪʨʠ 

ʟʜʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʭʦʜʘ ʯʝʨʝʟ ʧʫʩʪʦʪʳ, ʦʥ 

ʩʢʘʧʣʠʚʘʝʪʩʷ ʥʘ ʢʨʘʷʭ ʧʨʦʸʤʦʚ, ʘ ʪʘʢ ʞʝ 

ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʫʪʝʯʢʘʭ, ʘ ʥʝ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ. ʋʤʝʥʴʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʫʪʝʯʢʠ ʚʦʟʜʫʭʘ ʚ ʟʜʘʥʠʠ ʧʦʚʳʩʠʪ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʟʜʘʥʠʷ ʠ 

ʩʦʟʜʘʩʪ ʟʜʦʨʦʚʫʶ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ 

ʧʦʤʝʱʝʥʠʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʩ ʩʠʣʴʥʦ ʫʪʝʧʣʝʥʥʳʤʠ ʩʪʝʥʘʤʠ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʦʪʦʧʣʝʥʠʝ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ. ɽʝ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ, 

ʩʦʭʨʘʥʷʷ ʪʝʧʣʦ ʠ ʥʝ ʜʦʧʫʩʢʘʷ ʠʟʣʠʰʥʠʭ ʧʦʪʝʨʴ ʧʨʠ 

ʧʦʜʦʛʨʝʚʝ ʚʦʟʜʫʭʘ, ʧʨʦʥʠʢʘʶʱʝʛʦ ʚ ʧʦʤʝʱʝʥʠʝ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʞʠʣʳʭ ʟʜʘʥʠʡ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʮʠʨʢʫʣʷʮʠʶ ʚʦʟʜʫʭʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. ʈʘʙʦʪʘ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʷʛʝ, 

ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ 

ʟʜʘʥʠʷ ʩʥʠʞʘʝʪʩʷ, ʘ ʟʘʪʨʘʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʚʝʥʪʠʣʷʮʠʷ 

ʪʘʢʞʝ ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʦʢ: ʦʪ 30 ʜʦ 75% ʪʝʧʣʘ ʫʭʦʜʠʪ 

ʚʤʝʩʪʝ ʩ ʚʝʥʪʠʣʷʮʠʦʥʥʳʤ ʚʦʟʜʫʭʦʤ, ʯʪʦ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ. 

ʈʘʩʭʦʜ ʪʝʧʣʘ ʥʘ ʧʦʜʦʛʨʝʚ ʚʦʟʜʫʭʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʜʫʭʦʦʙʤʝʥʘ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ. ʇʦ ʥʦʨʤʘʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʉʇ 60.13330.2012 [2], 

ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʟʜʘʥʠʝ ʚʦʟʜʫʭ ʜʦʣʞʝʥ ʟʘʤʝʥʷʪʴʩʷ 

ʩʚʝʞʠʤ ʚ ʦʙʲʝʤʝ 30 ʤ3/ʯ ʠ ʠʤʝʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʝ 

ʤʝʥʝʝ 18Áʉ. ɺ ʫʩʣʦʚʠʷʭ ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʳ 

ʪʝʤʧʝʨʘʪʫʨ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ ʧʦʤʝʱʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ, ʦʩʥʘʱʝʥʥʦʡ 

ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʠ ʨʝʢʫʧʝʨʘʮʠʝʡ 

ʪʝʧʣʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ 

ʩʧʦʩʦʙʦʤ ʚʦʟʜʫʭʦʦʙʤʝʥʘ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʘʢʦʡ 
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ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʛʦʨʷʯʠʡ 

ʚʦʟʜʫʭ, ʧʦʩʪʫʧʘʶʱʠʡ ʠʟ ʧʦʤʝʱʝʥʠʡ ʯʝʨʝʟ 

ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʠ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʝʢʫʧʝʨʘʪʦʨ, ʛʜʝ 

ʯʘʩʪʴ ʝʛʦ ʪʝʧʣʘ ʩʦʭʨʘʥʷʝʪʩʷ. ʈʝʢʫʧʝʨʘʪʦʨʳ 

ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʚʨʘʱʘʶʪ ʯʘʩʪʴ ʵʪʦʛʦ 

ʪʝʧʣʘ ʦʙʨʘʪʥʦ ʚ ʧʦʤʝʱʝʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʷ ʦʙʤʝʥ 

ʪʝʧʣʦʤ ʤʝʞʜʫ ʚʭʦʜʷʱʠʤ ʠ ʚʳʭʦʜʷʱʠʤ ʧʦʪʦʢʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠ ʩʣʦʞʥʦʩʪʠ ʨʘʩʯʝʪʘ ʠ 

ʤʦʥʪʘʞʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʥʘʛʨʝʚ ʚʦʟʜʫʭʘ 

ʩʥʠʞʘʶʪʩʷ ʜʦ 80%. 

ɺʳʭʦʜʠʪ ʪʘʢ, ʯʪʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 100%, ʪ.ʢ. 

ʥʝ ʢʘʞʜʳʡ ʟʘʢʘʟʯʠʢ ʛʦʪʦʚ ʪʨʘʪʠʪʴ ʙʦʣʴʰʠʝ ʩʫʤʤʳ 

ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʵʪʦʤʫ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʜʦʤʦʚ ʚ ʨʘʤʢʘʭ 

ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʯʘʩʪʠʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʛʦʩʫʜʘʨʩʪʚʦʤ. ʕʪʦ ʪʘʢ ʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ, ʚʚʠʜʫ ʙʦʣʴʰʝʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʟʘʢʘʟʯʠʢʦʚ. ʅʦ ʧʦʤʠʤʦ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʢʦʥʪʨʦʣʷ ʟʘ ʨʝʘʣʠʟʘʮʠʝʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʠʥʪʝʨʝʩʘʭ 

ʛʦʩʫʜʘʨʩʪʚʘ ï ʚʥʝʜʨʝʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʯʘʩʪʠʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʕʪʦ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʡ 

ʩʬʝʨʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʥʠʞʝʥʠʶ ʮʝʥ ʥʘ 

ʵʥʝʛʨʦʵʬʬʝʢʪʠʚʥʦʝ ʞʠʣʴʸ ʠ ʧʦʠʩʢʫ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʟʘʢʘʟʯʠʢʦʚ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 

 

1. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.01.2011 ʛ.  ̄18 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʟʜʘʥʠʡ, ʩʪʨʦʝʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ 
ʢ ʧʨʘʚʠʣʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚè; 

2. ʉʇ 60.13330.2012 çʆʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʷ ʠ 
ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘè ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ 

ʉʅʠʇ 41ï01ï2003; 

3. ʂʫʢʫʰʢʠʥʘ ʉ. ɸ., ʋʯʠʥʠʥʘ ʊ. ɺ. ʎʝʥʦʚʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ 
ʘʥʘʣʠʟ ʧʝʨʚʠʯʥʦʛʦ ʨʳʥʢʘ ʞʠʣʴʷ ʚ ʛ. ʇʝʥʟʝ // ʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ð 2015. ð  ̄1ï2. -ʉ. 20. 

4. ʄʦʞʘʝʚʘ ʆ. ɸ., ɸʢʠʤʦʚʘ ʄ. ʉ., ʋʣʠʮʢʘʷ ʅ. ʖ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʇʝʥʟʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ // ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʠʨʝ: 

ʵʢʦʥʦʤʠʢʘ, ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʠʠ. -2016. -  ̄8ï2 (21). -ʉ. 106ï108. 

5. ʇʦʣʷʢʦʚʘ ɸ. ɺ., ʋʯʠʥʠʥʘ ʊ. ɺ. ɸʥʘʣʠʟ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ 

ʧʝʨʚʠʯʥʦʛʦ ʨʳʥʢʘ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛʦʨʦʜʘ ʇʝʥʟʳ // 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ð 2014. ð  ̄5.- 

ʉ. 393. 

6. ʉʤʠʨʥʦʚʘ ʖ. ʆ., ʋʯʠʥʠʥʘ ʊ. ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 
ʨʘʟʚʠʪʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʞʠʣʳʤ ʬʦʥʜʦʤ / 

ʤʦʥʦʛʨʘʬʠʷ. ð ʇʝʥʟʘ, 2014. 

7. ʉʝʛʘʝʚ ʀ. ʅ., ʄʠʪʷʥʠʥʘ ʅ. ʇ., ʉʝʨʛʝʝʚʘ ʄ. ɸ., ʉʝʨʛʝʝʚʘ ʀ. 
ɸ. ɸʥʘʣʠʟ ʫʨʦʚʥʷ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʞʠʣʦʛʦ ʩʝʢʪʦʨʘ ʚ ʈʦʩʩʠʠ ʥʘ ʬʦʥʝ ʦʧʳʪʘ 

ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ // ʕʢʦʥʦʤʠʢʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. -2016.- 
 ̄11ï2 (76ï2). -ʉ. 996ï1003. 

8. ʉʝʪʷʝʚ ɺ. ʅ., ʋʯʠʥʠʥʘ ʊ. ɺ., ʉʝʣʝʟʥʸʚʘ ɸ. ʂ. ʆʩʦʙʝʥʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ (ʥʘ ʧʨʠʤʝʨʝ 

ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ) // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. ï2014.-  ̄6.- ʉ. 526. 

9. ʊʦʣʩʪʳʭ ʖ. ʆ., ɸʨʝʬʴʝʚʘ ʄ. ʉ., ʋʯʠʥʠʥʘ ʊ. ɺ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʘʢʪʠʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ 
ʧʨʦʚʝʜʝʥʠʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʞʠʣʳʭ 

ʜʦʤʦʚ /ʤʦʥʦʛʨʘʬʠʷ. ð ʇʝʥʟʘ, 2014. 

10. ʊʦʣʩʪʳʭ ʖ. ʆ., ʋʯʠʥʠʥʘ ʊ. ɺ., ɸʨʝʬʴʝʚʘ ʄ. ʉ. ʋʧʨʘʚʣʝʥʠʝ 
ʞʠʣʠʱʥʳʤ ʬʦʥʜʦʤ ʚ ʫʩʣʦʚʠʷʭ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ɾʂʍ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ.- 2012. -  ̄2. -ʉ. 225. 
11. ʋʯʠʥʠʥʘ ʊ. ɺ., ɹʘʨʦʥʠʥ ʉ. ɸ. ɼʝʚʝʣʦʧʤʝʥʪ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʢʦʣʦʛʠʯʥʦʛʦ ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʤʘʣʦʵʪʘʞʥʦʛʦ ʞʠʣʴʷ ʚ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 
// ʀʟʚʝʩʪʠʷ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. -

2011. -  ̄5ï2 (38). -ʉ. 325ï331. 

12. ʋʯʠʥʠʥʘ ʊ. ɺ., ɻʫʱʠʥʘ ʄ. ʉ. ʄʝʪʦʜʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʩʪʘʜʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ // ʅʘʫʯʥʳʡ ʘʣʴʤʘʥʘʭ. ð 2016. -  ̄ 12ï1 (26). -ʉ. 

269ï271. 

13. ʂʫʨʙʘʪʦʚ, ɺ. ʃ. ʂ ʚʦʧʨʦʩʫ ʦ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ / ɺ. ʃ. 
ʂʫʨʙʘʪʦʚ, ʄ. ɺ. ɼʘʡʨʦʥʘʩ, ʄ. ʅ. ʇʦʣʷʢʦʚ // ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ 

ʥʘʫʢʘ. ï 2018. ï ˉ 2(6). ï ʉ. 21-24. ï EDN YWCZWX. 
14. ʋʯʠʥʠʥʘ ʊ. ɺ., ʂʚʘʰʘ ʖ. ɺ. ʋʧʨʘʚʣʝʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʨʘʟʚʠʪʠʷ ʤʘʣʦʵʪʘʞʥʦʡ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʥʘ ʛʦʨʦʜʩʢʦʡ ʠ 

ʧʨʠʛʦʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ 
ʦʙʨʘʟʦʚʘʥʠʷ. ð 2014. -  ̄3. -ʉ. 426. 

15. ʋʯʠʥʠʥʘ ʊ. ɺ., ʇʦʣʷʢʦʚʘ ɸ. ɺ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʥʘ ʧʝʨʚʠʯʥʦʤ ʞʠʣʠʱʥʦʤ ʨʳʥʢʝ 
(ʥʘ ʧʨʠʤʝʨʝ ʛ.ʇʝʥʟʳ) // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. -2014. -  ̄1. -ʉ. 294. 

16. ʄʦʩʘʢʦʚ, ɹ. ʉ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʩʦʟʜʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʩʠʩʪʝʤ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ- 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ / ɹ. ʉ. ʄʦʩʘʢʦʚ, ɻ. ʄ. ɹʘʜʴʠʥ, ʄ. ɺ. 
ɼʘʡʨʦʥʘʩ // ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. ï 2019. ï ˉ 1(7). ï ʉ. 48-54. 

ï EDN AEPFBX. 

17. ʍʘʤʝʪʦʚ ʊ. ʀ., ɹʫʢʠʥ ʉ. ʅ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ // ʈʝʛʠʦʥʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. -2012. -  ̄1. -ʉ. 188ï192. 

 

  



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

130  

 

ʈɸɿɼɽʃ II  

 

ʀʅʅʆɺɸʎʀʀ ɺ ʉʌɽʈɽ ʆʈɻɸʅʀɿɸʎʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʀ ʋʇʈɸɺʃɽʅʀʗ, ʕʂʆʅʆʄʀʂʀ ʀ 

ʄɸʈʂɽʊʀʅɻɸ, ɸʅɸʃʀɿɸ ʀ ɹʋʍɻɸʃʊɽʈʉʂʆɻʆ ʋʏɽʊɸ, ʅɸʃʆɻʆɺʆʁ ʉʀʉʊɽʄʓ ʀ 

ʅɸʃʆɻʆʆɹʃʆɾɽʅʀʗ 

 

 
 

ʋɼʂ 658.84 
 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ 

ʇʈʆɼɸɾ ɺ ʄɸʈʂɽʊʀʅɻɽ 

 

ɺʦʣʢʦʚʘ ʉʚʝʪʣʘʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ  

 

ɻʝʚʦʨʛʷʥ ɸʚʨʘʘʤ 

ʉʪʫʜʝʥʪ 

 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʬʠʣʠʘʣ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɹʝʣʛʦʨʦʜʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘè 
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ɸʅʅʆʊɸʎʀʗ 

 

ʇʨʝʜʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʨʢʝʪʠʥʛʝ ʠ ʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʜʘʚʥʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʜʦʢʘʟʘʥʘ ʚʦ ʤʥʦʞʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʷʚʣʝʥʠʡ ʚ ʜʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ 

ʢʦʣʣ-ʮʝʥʪʨʦʚ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʠʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʭʦʣʦʜʥʳʡ ʦʙʟʚʦʥè ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ, ʥʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʩʪʘʸʪʩʷ ʧʦʜ ʚʦʧʨʦʩʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ B2C ʩʝʛʤʝʥʪʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛ, ʙʠʟʥʝʩ, ʨʘʟʚʠʪʠʝ, ʨʳʥʦʢ ʩʙʳʪʘ, ʨʝʢʣʘʤʘ, ʧʦʪʨʝʙʠʪʝʣʠ, ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʦʨʛʘʥʠʟʘʮʠʷ, ʩʬʝʨʳ ʫʩʣʫʛ, ʧʨʦʜʚʠʞʝʥʠʝ, ʠʥʪʝʛʨʘʮʠʷ. 

 

ABSTRACT 

 

The predestination of many marketing processes and their regularity has long been theoretically and practically proven in 

many studies. One of such phenomena in this socio-economic science is the work of call centers at various organizations and their so-

called çcold callè of potential customers, but the effectiveness of this method remains in question in the modern B2C segment. 

Keywords: marketing, business, development, sales market, advertising, consumers, scientific research, organization, service 

sectors, promotion, integration. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʝʢʣʘʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʵʪʦʡ ʥʘʫʢʠ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʘʧʨʷʤʫʶ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʩʦʮʠʫʤʦʤ, ʚʳʷʚʣʷʷ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ʄʘʨʢʝʪʠʥʛ (ʦʪ ʘʥʛʣ. marketing çʨʳʥʦʯʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴè) ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʠ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ, ʧʨʦʜʚʠʞʝʥʠʷ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʣʠ ʫʩʣʫʛʠ ʧʦʢʫʧʘʪʝʣʷʤ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʥʠʤʠ ʩ ʚʳʛʦʜʦʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚ ʈʌ ʵʪʘ ʥʘʫʢʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʘ ʠ ʩʣʦʞʥʦ ʨʘʟʚʠʪʘ, ʢʘʢ ʠ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ. 

ɺʘʞʥʦʡ ʩʪʦʨʦʥʦʡ ʚʦʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʝʛʤʝʥʪʘ, ʪʘʢ ʢʘʢ ʚʠʜ ʙʠʟʥʝʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜ çʨʘʟʥʦʛʦè 

ʧʦʪʨʝʙʠʪʝʣʷ: 

¶ ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚʠʜʦʚ 

ʙʠʟʥʝʩʘ, ʷʚʣʷʝʪʩʷ B2C (business-to-consumer) ï ʦʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʢʦʛʦ ʨʦʜʘ ʢʦʤʧʘʥʠʶ, ʢʦʪʦʨʘʷ 

ʧʨʦʜʘʸʪ ʧʨʦʜʫʢʪ ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʠʣʠ ʯʘʩʪʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. 

¶ ʉʣʝʜʫʶʱʠʡ B2B ʩʝʛʤʝʥʪ (business-to-business) ï 

ʘʜʘʧʪʠʨʦʚʘʥ ʧʦʜ ʨʘʙʦʪʫ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʪʦ ʝʩʪʴ 

ʧʨʦʜʘʞʘ ʧʨʦʜʫʢʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʢʣʠʝʥʪʘʤ.  

¶ B2G (business-to-government) ï ʵʪʦ ʢʦʤʧʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʩʙʳʚʘʝʪ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠʮʠʷ, ʘʨʤʠʷ, 

ʰʢʦʣʘ ʠ ʜʨ. ʄʝʪʦʜʦʚ ʧʦʠʩʢʘ ʨʳʥʢʦʚ ʩʙʳʪʘ ʫ ʤʘʨʢʝʪʠʥʛʘ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ B2C ʩʝʛʤʝʥʪʝ ʤʥʦʞʝʩʪʚʦ, ʨʘʟʙʝʨʸʤ 

ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʠʟ ʥʠʭ: 

I. çʍʦʣʦʜʥʳʝ ʟʚʦʥʢʠè ï ʵʪʦ ʤʝʪʦʜ ʧʨʦʜʘʞʠ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʩʦʪʨʫʜʥʠʢ ʢʦʤʧʘʥʠʠ, ʘʫʪʩʦʨʩ-ʧʨʝʜʩʪʘʚʠʪʝʣʴ, 

ʣʠʙʦ ʪʝʣʝʬʦʥʥʳʡ ʙʦʪ, ʦʙʟʚʘʥʠʚʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʣʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʢʣʠʝʥʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʩʚʦʸʤ ʧʨʦʜʫʢʪʝ.  

II.  ʂʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ ï ʤʝʪʦʜ ʧʨʦʜʘʞ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʛʦ ʩʧʝʮʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦ ʧʨʝʜʳʜʫʱʠʤ 

ʟʘʧʨʦʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʝ ʧʨʝʜʣʘʛʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ. 

III.  ʈʝʢʣʘʤʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ï ʵʪʦ ʬʦʨʤʘʪ ʨʝʢʣʘʤʳ, 

ʢʦʪʦʨʳʡ ʧʨʦʜʚʠʛʘʝʪ ʧʨʦʜʫʢʪ, ʥʦ ʥʝ ʨʘʟʜʨʘʞʘʝʪ ʯʠʪʘʪʝʣʷ. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʨʝʢʣʘʤʳ, 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʥʪʝʥʪʘ ʚ ʧʦʧʫʣʷʨʥʳʭ 

ʚʠʜʝʦʭʦʩʪʠʥʛʘʭ ʠ ʩʘʡʪʘʭ ʚ ʪʘʢʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʪʦʨʦʥʫ ʧʦʪʨʝʙʠʪʝʣʷ, 

ʪʦ ʝʩʪʴ, ʩʫʪʴ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʝʢʣʘʤʳ ï ʵʪʦ ʯʸʪʢʦ 

ʦʪʨʝʧʝʪʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʢʣʘʤʠʨʫʝʤʦʛʦ 
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ʧʨʦʜʫʢʪʘ, ʚ ʦʩʥʦʚʥʦʤ ʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʘʯʝʩʪʚ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢ ʯʪʦʙʳ ʢʦʥʝʯʥʳʡ 

ʧʦʪʨʝʙʠʪʝʣʴ/ʟʨʠʪʝʣʴ/ʯʠʪʘʪʝʣʴ ʥʝ ʜʦʛʘʜʘʣʩʷ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ 

ʨʝʢʣʘʤʘ, ʣʠʙʦ ʦʪʢʨʳʪʦʝ ʟʘʷʚʣʝʥʠʝ, ʯʪʦ ʵʪʦ ʨʝʢʣʘʤʘ, ʥʦ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

çʍʦʣʦʜʥʳʝ ʟʚʦʥʢʠè ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʳ ʚ ʩʚʦʸ 

ʚʨʝʤʷ ʠʟ-ʟʘ ʙʦʣʴʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʣʝʬʦʥʦʚ ʩ 

ʩʦʪʦʚʦʡ ʩʚʷʟʴʶ ʠ ʫʣʫʯʰʝʥʠʝʤ ʩʚʷʟʠ ʚ ʮʝʣʦʤ. ʊʘʢ ʚʚʠʜʫ 

ʚʩʝʦʙʱʝʡ ʨʘʟʚʠʪʦʩʪʠ ʩʦʪʦʚʦʡ ʩʝʪʠ, çʭʦʣʦʜʥʳʝ ʟʚʦʥʢʠè ʟʘ 

ʩʚʦʸ ʚʨʝʤʷ ʟʘʚʦʝʚʘʣʠ ʨʳʥʦʢ ʘʫʪʩʦʨʩ-ʫʩʣʫʛ ʠ ʩʪʘʣʠ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʚʠʜʦʚ ʨʝʢʣʘʤʳ. ʆʜʥʦʡ ʠʟ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʝʨʪ ʨʘʟʚʠʪʠʷ çʭʦʣʦʜʥʳʭ ʟʚʦʥʢʦʚè ʠ 

ʨʝʢʣʘʤʳ ʧʦ ʪʝʣʝʬʦʥʫ ʚ ʮʝʣʦʤ ʵʪʦ ʚʩʝʦʙʱʝʝ ʨʘʟʚʠʪʠʝ 

ʧʨʝʩʪʫʧʥʦʡ ʪʦʨʛʦʚʣʠ ʠʥʬʦʨʤʘʮʠʝʡ ʢʣʠʝʥʪʦʚ. 

ɺʚʠʜʫ ʵʪʦʛʦ ʤʥʦʛʠʝ ʣʶʜʠ ʨʘʟʜʨʘʞʝʥʳ ʩʘʤʠʤ 

ʬʘʢʪʦʤ ʪʦʛʦ, ʯʪʦ ʠʤ ʟʚʦʥʠʪ çʙʘʥʢ X ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ 

ʧʨʝʜʣʦʞʝʥʠʝʤ ʪʦʣʴʢʦ ʜʣʷ ɺʘʩè. ɺ ʦʩʥʦʚʥʦʤ ʥʘʩʝʣʝʥʠʝ 

ʨʘʟʜʨʘʞʝʥʦ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʨʝʢʣʘʤʳ ʥʝ ʚʦʚʨʝʤʷ, ʪʘʢ 

ʢʘʢ ʜʣʷ ʦʙʳʜʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʤʘʨʪʬʦʥ ʩʪʘʣ ʥʝ 

ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʦʤ ʩʚʷʟʠ, ʥʦ ʠ ʩʨʝʜʩʪʚʦʤ ʚʳʭʦʜʘ ʚ 

ʠʥʪʝʨʥʝʪ, ʢʘʤʝʨʦʡ, ʧʣʝʝʨʦʤ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɿʚʦʥʢʠ 

ʷʚʣʷʶʪʩʷ ʨʘʟʜʨʘʞʘʶʱʠʤʠ, ʪʘʢ ʢʘʢ çʭʦʣʦʜʥʳʡ ʦʙʟʚʦʥè - 

ʵʪʦ ʥʘʚʷʟʯʠʚʳʡ ʪʠʧ ʨʝʢʣʘʤʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʬʘʢʪʳ ʧʨʦʜʘʞʠ ʫʯʘʩʪʥʠʢʦʚ (ʨʠʩ.1).  

 

 
 

ʈʠʩʫʥʦʢ 1. ʌʘʢʪ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ ʩ ʧʦʤʦʱʴʶ "ʭʦʣʦʜʥʳʭ ʟʚʦʥʢʦʚ" ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʚ B2C ʩʝʛʤʝʥʪʝ 

ʆʧʝʨʘʪʦʨʦʚ ʢʦʣʣ-ʮʝʥʪʨʘ ʧʝʨʚʳʤ ʜʝʣʦʤ ʦʙʫʯʘʶʪ 

ʪʦʤʫ, ʯʪʦʙʳ ʦʥʠ ʥʝʧʨʝʢʣʦʥʥʦ ʟʘʜʘʚʘʣʠ ʚʦʧʨʦʩʳ ʨʘʜʠ 

ʚʳʷʚʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ, ʚʩʸ ʨʘʜʠ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʪʘ, ʥʦ ʚ 

ʦʩʥʦʚʝ ʩʚʦʝʡ ʵʪʦ ʷʚʣʷʝʪʩʷ ʘʥʪʠʨʝʢʣʘʤʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, 

ʯʪʦ ʫʭʫʜʰʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʙʠʟʥʝʩʘ ʚ ʩʚʦʸʤ 

ʩʝʢʪʦʨʝ. ɺ ʧʨʦʚʝʜʸʥʥʦʤ ʥʘʤʠ ʥʘʫʯʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: (ʨʠʩ.2). 

 

 
ʈʠʩʫʥʦʢ 2. ʄʥʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʥʘ ʚʦʧʨʦʩ: ʨʘʟʜʨʘʞʘʶʪ ʣʠ ʪʘʢʦʛʦ ʨʦʜʘ çʭʦʣʦʜʥʳʝ ʟʚʦʥʢʠè 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʝ 

ʩ ʧʦʤʦʱʴʶ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʝʛʦ ʧʨʦʰʣʦ 450 ʯʝʣʦʚʝʢ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʘʰʠʚʘʝʤʳʭ ʧʨʦʞʠʚʘʝʪ ʚ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ, ʤʝʥʴʰʘʷ ʞʝ ʯʘʩʪʴ ʠʟ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʠ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʉʫʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʚʳʷʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʜʘʞ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ çʭʦʣʦʜʥʳʭ ʦʙʟʚʦʥʦʚè, ʪʘʢʞʝ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʫʟʥʘʪʴ ʤʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʦ ʪʘʢʦʤ ʨʦʜʝ 

ʨʝʢʣʘʤʳ ʢʦʤʧʘʥʠʠ ʠ ʧʨʦʜʘʞʝ ʧʨʦʜʫʢʪʦʚ.  

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʨʠʩʫʥʢʝ ˉ1 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʚʦʥʢʦʚ ʠ 

ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʜʘʞ. ʊʘʢ ʠʟ 100% (430 ʯʝʣ.) ʚʩʝʛʦ 5% (20 

ʯʝʣ.) ʧʨʦʜʘʞ ʠ 95% (410 ʯʝʣ.) ʥʝ ʢʫʧʠʣʠ ʥʠ ʦʜʠʥ ʠʟ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʜʘʥʥʦʤ ʩʝʢʪʦʨʝ 

ʨʝʟʫʣʴʪʘʪ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ, ʥʦ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
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ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʪʦʨʦʥʳ, ʪʦ ʤ  rʟʘʤʝʪʠʤ 

ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ ˉ2.  

ʈʠʩʫʥʦʢ ˉ2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

çʫʨʦʚʝʥʴ ʨʘʟʜʨʘʞʸʥʥʦʩʪʠè ʦʪ ʟʚʦʥʢʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, ʪʦ 63% (273 ʯʝʣ.) ʦʪʚʝʪʠʣʠ ʥʘ ʚʦʧʨʦʩ 

çʈʘʟʜʨʘʞʘʝʪ ʣʠ ɺʘʩ ʪʘʢʦʛʦ ʨʦʜʘ ʤʘʨʢʝʪʠʥʛ?è 

ʧʦʣʦʞʠʪʝʣʴʥʦ, ʦʩʪʘʣʴʥʳʝ 37% (157 ʯʝʣ.) ʪʦʞʝ ʦʪʚʝʪʠʣʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʦ ʧʨʦʷʚʣʷʷ ʣʶʙʝʟʥʦʝ ʩʦʯʫʚʩʪʚʠʝ ʢ 

ʦʧʝʨʘʪʦʨʘʤ ʢʦʣʣ-ʮʝʥʪʨʦʚ.  

ɼʘʥʥʳʝ 2-ʦʛʦ ʨʠʩʫʥʢʘ ʥʘʛʣʷʜʥʦ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʛʘʪʠʚʥʦʝ ʩʦʩʪʘʚʣʷʶʱʝʝ çʭʦʣʦʜʥʳʭ ʟʚʦʥʢʦʚè, ʪʦ ʝʩʪʴ 

ʪʝʤ ʩʘʤʳʤ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʷ ʥʘ ʦʙʱʫʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʚ ʤʝʜʠʘʩʬʝʨʝ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦ ʟʘʥʠʞʘʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʞ. 

ʂʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʰʝ ʚʨʝʤʷ ʩ 

ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ (ʨʘʜʠʦ, 

ʪʝʣʝʬʦʥʠʷ, ʪʝʣʝʚʠʜʝʥʠʝ ʠ ʪ.ʜ.), ʪʘʢ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʫʣʠʮʘʭ 

ʤ  r ʚʩʪʨʝʯʘʝʤ ʙʘʥʥʝʨʳ, ʥʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʥʘʰʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʦʤʥʠʪʝʣʴʥʦʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʜʢʠʭ 

ʩʣʫʯʘʝʚ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʣʦʢʘʮʠʠ ʠ ʛʨʘʤʦʪʥʦʛʦ 

ʤʘʨʢʝʪʠʥʛʘ ʢʦʤʧʘʥʠʠ.  

ʂʦʥʪʝʢʩʪʥʘʷ ʨʝʢʣʘʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʠ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʚ ʚʠʜʝ ʙʘʥʥʝʨʦʚ, ʥʦ ʫʞʝ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ. 

ʉʦʤʥʠʪʝʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʠ ʝ y ʤʘʣʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʡʪʠʥʛʦʤ ʢʣʠʢʘʙʝʣʴʥʦʩʪʠ ʧʦ ʩʪʘʪʠʩʪʠʢʝ 

ʩʦʩʪʘʚʣʷʶʱʠʡ ʥʝ ʙʦʣʝʝ 0,1%, ʛʜʝ ʧʦʣʦʚʠʥʘ ʠʟ ʵʪʠʭ 

ʧʝʨʝʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ.  

ʄʠʥʫʩʦʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʝʢʣʘʤʳ ʷʚʣʷʝʪʩʷ ʦʪʯʘʩʪʠ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ ʢʦʨʧʦʨʘʮʠʡ. 

ʅʝʨʝʜʢʦ ʚʳʷʚʣʷʣʠʩʴ ʠ ʜʦʢʘʟʳʚʘʣʠʩʴ ʦʪʢʨʳʪʳʝ çʟʘʢʘʟʳè 

ʥʘ ʧʝʨʝʭʦʜ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʟʘ ʤʝʥʴʰʫʶ ʩʪʦʠʤʦʩʪʴ, ʜʘʙʳ 

ʟʘʨʘʙʦʪʘʪʴ ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʧʨʦʢʨʫʪʢʠè.  

ʇʣʶʩʦʤ ʞʝ ʷʚʣʷʝʪʩʷ ʝ yʧʝʨʠʬʝʨʠʡʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʩʠʭʠʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʙʘʥʥʝʨʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ çʫʣʦʚʦʢè, 

ʪʘʢʠʝ ʢʘʢ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʘʩʩʦʮʠʘʮʠʠ (ʙʨʝʥʜʠʨʦʚʘʥʠʝ, 

ʩʚʦʡ ʦʧʨʝʜʝʣʸʥʥʳʡ ʮʚʝʪ ʢʦʤʧʘʥʠʠ ʠ ʪ.ʜ.), ʯʪʦ ʚʣʠʷʝʪ ʥʘ 

ʫʟʥʘʚʘʝʤʦʩʪʴ ʢʦʤʧʘʥʠʠ. ʆʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʨʝʢʣʘʤʥʳʭ 

ʭʦʜʦʚ ʚ ʠʩʪʦʨʠʠ ʢʦʥʪʝʢʩʪʥʦʡ ʨʝʢʣʘʤʳ ʚʦ ʚʨʝʤʝʥʘ 

ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʥʥʝʨʦʚ, ʵʪʦ ʜʝʨʟʢʠʝ ʙʘʥʥʝʨʳ 

ʢʦʤʧʘʥʠʠ çBMWè ʚ 2003 ʛʦʜʫ, ʛʜʝ ʥʦʚʘʷ ʤʦʜʝʣʴ BMW 

X5 ʚʳʢʨʘʰʝʥ ʚ ʨʘʩʮʚʝʪʢʫ çʛʝʧʘʨʜʘè, ʘ ʤʘʰʠʥʘ ʢʦʤʧʘʥʠʠ 

çMercedes-Benzè ʚʳʢʨʘʰʝʥʘ ʚ ʚʠʜʝ çʟʝʙʨʳè, ʦʙʦʟʥʘʯʘʷ 

ʪʦʪʘʣʴʥʫʶ ʙʝʩʧʦʤʦʱʥʦʩʪʴ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ ʧʝʨʝʜ 

ʜʨʫʛʦʡ. ɺʥʫʪʨʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʙʘʥʥʝʨʳ ʧʦʣʫʯʠʚ ʙʦʣʴʰʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴ ʦʜʥʦʪʠʧʥʳʡ ʜʠʟʘʡʥ, 

ʠʛʨʘʷ ʣʠʰʴ ʮʚʝʪʘʤʠ, ʣʦʛʦʪʠʧʘʤʠ ʠ ʩʣʦʛʘʥʘʤʠ ʙʝʟ 

ʘʛʨʝʩʩʠʚʥʦʡ ʧʦʣʠʪʠʢʠ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʨʘʥʴʰʝ.  

ʈʝʢʣʘʤʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʨʝʢʣʘʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ, ʚʚʠʜʫ 

ʝ y ʛʘʨʤʦʥʠʯʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʧʨʠʚʳʯʥʳʤʠ ʜʣʷ ʦʙʱʝʩʪʚʘ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʊʘʢ ʚ 

ʠʟʚʝʩʪʥʦʤ ʚʠʜʝʦʭʦʩʪʠʥʛʝ çYouTubeè ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʝʪʩʷ, ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʷ, 

ʨʝʢʣʘʤʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʦʜʫʢʪʦʚ ʙʣʦʛʝʨʘʤʠ. 

ɺʚʠʜʫ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʚʝʜʝʥʠʷ 

ʚʠʜʝʦʢʦʥʪʝʢʪʘ ʙʣʦʛʝʨʘʤʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʘʚʠʣʴʥʦ 

ʧʨʦʧʣʘʯʝʥʥʦʡ ʨʝʢʣʘʤʳ ʤʘʨʢʝʪʦʣʦʛʦʚ ʢʦʤʧʘʥʠʡ, ʫʜʘʣʦʩʴ 

ʜʦʩʪʠʯʴ ʥʘʠʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʦʙʱʝʡ ʘʪʤʦʩʬʝʨʳ 

ʧʦʜʘʯʠ ʨʝʢʣʘʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʫʨʦʚʥʷ 

ʧʦʜʘʯʠ ʨʝʢʣʘʤʥʳʭ ʠʥʪʝʛʨʘʮʠʡ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʢʦʤʘʥʜʳ, 

ʩʦʟʜʘʶʱʠʝ ʢʦʥʪʝʥʪ, ʢʘʢ çʘʤʦɹʣʦʛè, çRozetkedè, 

çDroiderè ʠ ʜʨʫʛʠʝ.  

 

 
ʈʠʩʫʥʦʢ 3. ʂʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘ ʤʦʤʝʥʪ ʩ 06.2021 ʧʦ 06.2022 

 
ʇʦ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘ YouTube ʚ ʩʧʠʩʦʢ 50-ʪʠ 

ʩʘʤʳʭ ʦʙʲʸʤʥʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʜʧʠʩʯʠʢʦʚ ʢʘʥʘʣʦʚ 

ʚʭʦʜʷʪ ʜʚʘ ʢʘʥʘʣʘ ʠʟ ʈʦʩʩʠʠ ʩ ʩʫʤʤʘʨʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʦʜʧʠʩʯʠʢʦʚ 102,6 ʤʣʥ. ʯʝʣʦʚʝʢ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʦʢʫʧʢʠ ʨʝʢʣʘʤʥʳʭ ʠʥʪʝʛʨʘʮʠʡ ʚ 

ʜʘʥʥʦʡ ʩʬʝʨʝ. ʂʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʢʦʥʪʘʢʪʝè ʠ çTelegramè ʪʘʢʞʝ 

ʚʦʟʨʦʩʣʘ ʚʚʠʜʫ ʯʝʛʦ ʨʝʢʣʘʤʥʳʝ ʠʥʪʝʛʨʘʮʠʠ ʩʪʘʣʠ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʮʝʥʝ, ʪʘʢ ʢʘʢ ʠ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʘʞ ʧʦʜʥʷʣʦʩʴ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

çʭʦʣʦʜʥʳʝ ʟʚʦʥʢʠè ʩʪʘʣʠ ʥʝ ʩʪʦʣʴ ʩʦʚʨʝʤʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʨʠʚʣʝʯʝʥʠʷ ʢʣʠʝʥʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʘʞ, 

ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʞ ʧʦ ʥʘʰʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʳʰʝ, 
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ʥʝʞʝʣʠ ʫ ʢʦʥʪʝʢʩʪʥʦʡ ʨʝʢʣʘʤʳ ʩ ʙʘʥʥʝʨʘʤʠ ʠ ʩʩʳʣʢʘʤʠ. 

ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ çʭʦʣʦʜʥʳʭ ʟʚʦʥʢʦʚè ʷʚʣʷʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʧʨʦʜʘʚʮʘ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʢʣʠʝʥʪʦʤ, ʥʦ ʪʘʢʞʝ ʧʦ ʜʘʥʥʳʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦ 

ʚʝʜʸʪ ʢ ʫʭʫʜʰʝʥʠʶ ʦʪʥʦʰʝʥʠʷ ʢʣʠʝʥʪʦʚ ʢ ʧʨʦʜʫʢʪʫ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʶ, ʘ ʫ ʢʦʥʪʝʢʩʪʥʦʡ ʨʝʢʣʘʤʳ ʥʝʪ ʪʘʢʦʛʦ 

ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʵʬʬʝʢʪʘ. ɽ y (ʢʦʥʪʝʢʩʪʥʫʶ ʨʝʢʣʘʤʫ) 

ʤʦʞʥʦ ʦʙʦʡʪʠ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʩ ʧʦʤʦʱʴʶ ʨʘʩʰʠʨʝʥʠʷ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʙʨʘʫʟʝʨʦʚ çAdBlockè, 

ʯʪʦ ʩʥʠʞʘʝʪ ʝ yʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʉʘʤʳʤ ʞʝ ʧʦʧʫʣʷʨʥʳʤ, 

ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʧʦ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʵʪʦ ʨʝʢʣʘʤʥʘʷ ʠʥʪʝʛʨʘʮʠʷ. 
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ʋɼʂ 338.409:657 

 

ʎʀʌʈʆɺɸʗ ɺɿɸʀʄʆʉɺʗɿʔ ɸʅɸʃʀɿɸ ʀ 

ʋʏɽʊʅʆ-ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʇʈɽɼʇʈʀʗʊʀʗ 

 

ʀʣʴʷʰʝʥʢʦ ɽʢʘʪʝʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ɼʝʤʯʝʥʢʦ ʀʚʘʥ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʄʝʣʠʪʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

ʛ. ʄʝʣʠʪʦʧʦʣʴ 

 

THE DIGITAL  RELATIONSHIP  BETWEEN 

ECONOMIC  ANALYSIS  AND ACCOUNTING  

AND INFORMATION  SUPPORT OF THE 

COMPANY'S  ACTIVITIES  

 

Ilyashenko Ekaterina Vladimirovna  

Candidate of Economic Sciences, Associate Professor  

 

Demchenko Ivan Vladimirovich  

Candidate of Economic Sciences, Associate Professor 

 

Federal state budgetary educational institution of 

higher education çMelitopol State Universityè  

Melitopol 

 

ɸʅʅʆʊɸʎʀʗ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʨʝʜʝʣʝʥʠʶ ʮʠʬʨʦʚʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʫʯʝʪʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʩʚʝʱʝʥʳ ʵʪʘʧʳ ʠ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʘʩʢʨʳʪʘ ʨʦʣʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʦ ʧʦʥʷʪʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʘ ʤʦʜʝʣʴ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 
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The article to the definition of the digital relationship between economic analysis and accounting and 
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the model of its implementation is generalized. The information support of the analysis is considered. The importance 

of economic analysis for information support of enterprises' activities in order to make informed management decisions 

is proved. 

Keywords: analysis, information, accounting, software, enterprise, digitalization  

 

ʇʦʥʠʤʘʥʠʝ ʩʫʱʥʦʩʪʠ ʠ ʮʝʣʝʧʦʣʘʛʘʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʫʯʝʪʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʨʠʦʙʨʝʪʘʝʪ ʜʣʷ 

ʩʫʙʲʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʦʨʤʘʪʳ ʥʦʚʳʭ ʦʪʪʝʥʢʦʚ 

ʚʚʠʜʫ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʅʦʚʳʝ ʚʳʟʦʚʳ, 

ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʦʙʦʩʪʨʷʶʱʘʷʩʷ 

ʢʦʥʢʫʨʝʥʪʥʘʷ ʙʦʨʴʙʘ ʟʘ ʨʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʚʫʶ 

ʨʝʘʣʴʥʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʧʨʠʭʦʜʠʪʴʩʷ ʩʯʠʪʘʪʴʩʷ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʳʤ ʵʣʝʤʝʥʪʦʤ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʘʷ, ʧʦʣʝʟʥʘʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʧʨʝʜʧʨʠʷʪʠʷ ʯʝʨʧʘʶʪ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦʩʪʠ, ʘ 

ʟʘʪʝʤ ʧʦʜʚʝʨʛʘʶʪ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʫʯʝʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʬʦʥʝ ʚʩʝʦʙʱʝʡ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʧʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʘʥʘʣʠʟʫ ʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʨʦʮʝʜʫʨʘʤ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʨʘʙʦʪʘʭ ʪʘʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ ʇ. 

ʉʘʤʫʵʣʴʩʦʥ ʠ ʁ. ʐʫʤʧʝʪʝʨ ʠ ʚ ʦʩʥʦʚʥʦʡ ʤʝʨʝ 

ʷʚʣʷʶʪʩʷ ʩʠʥʦʥʠʤʦʤ ʪʝʨʤʠʥʘ çʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʪʝʦʨʠʷè. ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ 

ʪʨʘʢʪʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʯʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʤʝʪʦʜʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʥʘ ʫʨʦʚʥʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤʘʪʠʢ. ʆʩʥʦʚʦʡ ʤʝʪʦʜʠʢʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʟʘʥʠʤʘʣʠʩʴ ʧʝʨʝʜʦʚʳʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʠʥʦʩʪʨʘʥʥʳʝ ʜʝʷʪʝʣʠ ʥʘʫʢʠ, ʪʘʢʠʝ 

ʢʘʢ  ɹʘʢʘʥʦʚ ʄ.ʀ., ɹʘʨʥʛʦʣʴʮ ʉ.ɹ., ʄʝʣʴʥʠʢ ʄ.ɺ., 

ʉʘʚʠʮʢʘʷ ɻ.ɺ., ʐʝʨʝʤʝʪ ɸ.ɼ. ʠ ʜʨʫʛʠʝ. 

ʆʜʥʘʢʦ ʥʘ ʬʦʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʚʟʘʠʤʦʩʚʷʟʴ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʫʯʝʪʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʥʠʤʘʝʪ ʥʦʚʳʝ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʬʦʨʤʳ. ʎʠʬʨʦʚʠʟʘʮʠʷ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʪʨʝʙʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ, 

ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʤʝʪʦʜʠʢʝ 
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ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. ʊʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ, ʥʝ 

ʫʯʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ 

ʪʨʘʥʩʧʘʨʝʥʪʥʦʩʪʠ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʝʱʝ ʤʘʣʦ ʨʘʩʩʤʦʪʨʝʥʳ. 

ʎʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʮʠʬʨʦʚʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʘʥʘʣʠʟʘ ʠ ʫʯʝʪʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʠ ʜʘʣʴʥʝʡʰʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʉʫʱʥʦʩʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʢʘʪʝʛʦʨʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʦʨʤʠʨʫʶʪ ʧʘʨʘʤʝʪʨʳ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʝʛʦ ʦʩʥʦʚʫ. 

ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ: ʩʙʦʨ ʠ 

ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ (ʜʘʥʥʳʝ ʧʝʨʚʠʯʥʦʛʦ ʫʯʝʪʘ ʠ 

ʦʪʯʝʪʥʦʩʪʠ), ʘʥʘʣʠʟ ʠ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʘʥʘʣʠʟ ʟʘʥʠʤʘʝʪ 

ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʩʪʦ [1]. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʫʯʝʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʚ ʩʠʩʪʝʤʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʘʥʘʣʠʟ ʦʩʪʘʝʪʩʷ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʨʦʚʥʷ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʩʠʩʪʝʤʘ ʫʯʝʪʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʪ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʫʶ ʙʫʭʛʘʣʪʝʨʩʢʠʤ 

ʫʯʝʪʦʤ. ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ 

ʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ 

ʬʠʥʘʥʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ. ʅʘ 

ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʚʳʷʚʣʷʝʪ ʧʨʠʯʠʥʳ 

ʠʟʤʝʥʝʥʠʡ ʚ ʬʠʥʘʥʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʝʛʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʩʧʦʣʴʟʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʥ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ 

ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʠ ʦʮʝʥʠʚʘʝʪ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʧʨʝʜʝʣʝʥʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚ 

ʩʚʷʟʢʝ ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʫʯʝʪʦʤ ʦʙʨʘʟʫʶʪ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʫʶ ʝʛʦ ʫʩʧʝʰʥʦʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ 

ʠʤʝʶʪ ʮʠʬʨʦʚʫʶ ʩʚʷʟʴ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪ ɹʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʠ 

ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ ERP-ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʎʠʬʨʦʚʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʘʥʘʣʠʟʘ ʠ ʫʯʝʪʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ - ʵʪʦ ʩʠʩʪʝʤʘ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ 

ʙʠʟʥʝʩʝ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ 

ʜʨʫʛʠʝ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʢʦʤʧʘʥʠʷʤ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʇʦ ʤʥʝʥʠʶ ɸ.ɺ. ʆʣʝʡʥʠʢʘ, çʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʚ ʢʘʯʝʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʠʥʷʪʠʶ ʣʶʙʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʠ ʩʣʫʞʠʪ ʠʭ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ 

ʦʙʦʩʥʦʚʘʥʠʶè. ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʪʘʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʪʨʘʩʣʝʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ [3, ʩ. 279]. 

ʀʚʘʥʯʝʥʢʦʚʘ ʃ.ɺ. ʠ ɼʦʣʠʥʩʢʘʷ ʆ.ɸ. 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ çʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, 

ʢʨʦʤʝ ʟʘʜʘʯ, ʩʚʝʜʝʥʥʳʭ ʢ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʢ ʨʘʟʣʦʞʝʥʠʶ ʝʛʦ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, ʝʩʪʴ ʪʘʢʞʝ 

ʟʘʜʘʯʠ, ʛʜʝ ʥʫʞʥʦ ʩʦʛʣʘʩʦʚʘʪʴ ʨʷʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʢʦʤʧʣʝʢʩʝè. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʦʩʪʨʦʠʪʴ ʬʫʥʢʮʠʶ, ʩʦʜʝʨʞʘʱʫʶ ʦʩʥʦʚʥʦʝ 

ʢʘʯʝʩʪʚʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʘʨʛʫʤʝʥʪʦʚ, ʪʦ ʝʩʪʴ ʪʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦʡ ʢ ʬʘʢʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ [4, 

ʩ. 111]. 

ʂʦʤʧʣʝʢʩʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʦʨʛʘʥʠʯʝʩʢʠʤ ʩʦʯʝʪʘʥʠʝʤ 

ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʣʦʚʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʠʥʪʝʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ 

ʚʩʝʩʪʦʨʦʥʥʝʤ ʮʝʣʦʩʪʥʦʤ ʦʭʚʘʪʝ ʠʟʫʯʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʩʚʦʡʩʪʚ, ʩʪʨʫʢʪʫʨʳ ʠ 

ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʟʘʜʘʯ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʙʝʩʧʝʯʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʣʦʞʝʥʠʡ ʩʠʩʪʝʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ [5]. 

ʂʦʤʧʣʝʢʩʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ï ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʟʝʨʚʦʚ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ [6]. 

 

ʉ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʥʘʣʠʟʘ, 
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ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʘʥʘʣʠʟ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ ʨʘʤʢʘʭ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʰʝʥʠʡ 

ʦʧʝʨʘʪʠʚʥʦʛʦ, ʪʘʢʪʠʯʝʩʢʦʛʦ ʠʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ (ʨʠʩ. 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʝʨʚʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʢʦʪʦʨʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʣʫʯʝʥʘ ʧʦ ʠʪʦʛʫ 

ʚʳʧʦʣʥʝʥʥʳʭ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, 

ʧʨʦʭʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʦʙʨʘʙʦʪʢʫ:  

- ʩʨʘʚʥʠʚʘʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ/ʠʣʠ 

ʟʘʚʝʨʰʘʶʱʠʝ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʨʝʟʫʣʴʪʘʪʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʠʪʦʛʘʤ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʤʝʞʫʪʢʦʚ 

ʚʨʝʤʝʥʠ (ʜʠʥʘʤʠʢʘ) ʠ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ 

ʪʘʢʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʦʟʤʦʞʥʳʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ 

ʧʨʠʟʥʘʢ; 

- ʧʨʦʠʩʭʦʜʠʪ ʚʳʷʚʣʝʥʠʝ ʢʘʢ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, 

ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʜʦʙʠʪʴʩʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ; 

- ʧʨʦʚʦʜʠʪʩʷ ʧʦʠʩʢ ʨʝʟʝʨʚʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɼʣʷ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʘʥʘʣʠʟʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʬʠʥʘʥʩʦʚʦʡ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ [7, ʩ. 120]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ï ʵʪʦ 

ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ʆʥ ʪʝʩʥʦ 

ʩʚʷʟʘʥ ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʫʯʝʪʦʤ, ʢʦʪʦʨʳʡ ʙʝʟ 

ʘʥʘʣʠʟʘ ʩʪʘʥʦʚʠʪʩʷ ʣʠʰʴ ʢʦʥʩʪʘʪʘʮʠʝʡ 

ʩʦʚʝʨʰʝʥʥʳʭ ʬʘʢʪʦʚ, ʘ ʪʘʢʞʝ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʩʯʠʪʘʪʴ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ. 

ɹʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʩʷ ʘʥʘʣʠʟʫ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʟʝʨʚʦʚ 

ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʝʩʫʨʩʦʚ, ʠʟʫʯʝʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʧʝʨʝʜʦʚʦʛʦ 

ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʠʟʣʠʰʥʠʭ ʟʘʪʨʘʪ [8]. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤ r ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʜʝʡʩʪʚʫʶʱʠʤ ʩʨʝʜʩʪʚʦʤ 

ʚʳʷʚʣʝʥʠʷ ʨʘʥʝʝ ʥʝʫʯʪʝʥʥʳʭ ʨʝʟʝʨʚʦʚ, ʦʩʥʦʚʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʣʘʥʦʚ [9]. 

ʄ  r ʫʞʝ ʦʪʤʝʯʘʣʠ ʩʠʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ 

ʘʥʘʣʠʟʘ ʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʦʚ. 

ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʫʯʝʪ ʠ 

ʂʦʤʧʣʝʢʩʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ 

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 
ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʬʠʥʘʥʩʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɺʥʝʦʙʦʨʦʪʥʳʝ ʘʢʪʠʚʳ 

ʆʙʦʨʦʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʊʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ 

ɸʥʘʣʠʟ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʨʝʘʣʠʟʘʮʠʠ 

ɸʥʘʣʠʟ ʟʘʪʨʘʪ 
ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʛʦ 

ʧʦʣʦʞʝʥʠʷ (ʙʘʣʘʥʩʘ) 

ʆʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʘʣʠʟʘ ʨʝʩʫʨʩʦʚ 
ʆʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ 
ʆʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ɼʘʥʥʳʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 
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ʘʥʘʣʠʟ ʷʚʣʷʶʪʩʷ ʝʜʠʥʦʡ ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʦʡ ʧʨʝʜʧʨʠʷʪʠʡ [10; 11].  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩ ʨʘʟʚʠʪʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ 

ʪʝʨʷʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʥʝʟʘʚʠʩʠʤʳʤ ʠ 

ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ. 

ʈʦʣʴ ʘʥʘʣʠʟʘ ʢʘʢ ʦʧʨʝʜʝʣʷʶʱʝʡ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʝ ʪʨʫʜʥʝʝ 

ʥʝʜʦʦʮʝʥʠʚʘʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ: 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʡ 

ʢʦʥʢʫʨʝʥʮʠʠ; 

- ʧʦʩʪʦʷʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʦʥʲʶʥʢʪʫʨʳ 

ʥʘ ʨʳʥʢʘʭ ʧʨʦʜʫʢʮʠʠ; 

- ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ ʚ 

ʮʝʣʦʤ. 

ʉʯʠʪʘʝʤ, ʯʪʦ ʩʝʛʦʜʥʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʦʣʞʥʘ 

ʷʚʣʷʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʥʘ ʪʦʯʥʳʭ 

ʨʘʩʯʝʪʘʭ, ʛʣʫʙʦʢʦʤ ʠ ʚʩʝʩʪʦʨʦʥʥʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ, ʪʦʯʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʂʘʞʜʦʝ 

ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ, 

ʘʢʪʫʘʣʴʥʳʤ ʠ ʦʧʪʠʤʘʣʴʥʳʤ. ʅʠʢʘʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ, ʪʝʭʥʠʯʝʩʢʘʷ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʤʝʨʘ ʥʝ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, 

ʢʦʛʜʘ ʙʫʜʝʪ ʚʩʝʩʪʦʨʦʥʥʝ ʦʙʦʩʥʦʚʘʥʘ ʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. ʈʝʰʝʥʠʶ ʵʪʦʡ 

ʟʘʜʘʯʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ʅʝʜʦʦʮʝʥʢʘ ʟʥʘʯʝʥʠʷ ʘʥʘʣʠʟʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʨʨʝʢʮʠʡ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨʘʭ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʠʚʝʜʫʪ ʢ ʧʦʪʝʨʷʤ. ʅʘʧʨʦʪʠʚ, 

ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʤʝʶʪ 

ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʧʦʚʳʰʘʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʉʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʨʠʥʷʪʴ 

ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʚ ʙʫʜʫʱʝʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʪʨʘʪ ʠ ʩʥʠʞʝʥʠʷ ʦʙʱʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤ  r ʤʦʞʝʤ 

ʟʘʢʣʶʯʠʪʴ ʯʨʝʟʚʳʯʘʡʥʫʶ ʚʘʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʊʘʢʞʝ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʴʰʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʙʳʯʥʦʛʦ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʥʦ ʦʩʪʘʝʪʩʷ ʩ ʥʠʤ ʪʝʩʥʦ 

ʩʚʷʟʘʥʥʳʤ. ʇʦʩʨʝʜʩʪʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʦʠʩʭʦʜʠʪ ʦʩʤʳʩʣʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʝʝ ʨʘʩʰʠʬʨʦʚʢʘ ʚ ʧʦʥʷʪʥʦʤ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʳ ʩʤʳʩʣʝ. ʊʦ ʝʩʪʴ ʨʦʣʴ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʘ, ʧʦʵʪʦʤʫ 

ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʦʧʨʦʩʳ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ 

ʟʘʩʣʫʞʠʚʘʶʪ ʜʘʣʴʥʝʡʰʠʭ ʫʛʣʫʙʣʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

*  ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ 

ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦʡ ʪʝʤʳ çɼʠʜʞʠʪʘʣʠʟʘʮʠʷ 

ʫʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘè 

(FRRS-2023-0027). 
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʉʬʦʨʤʠʨʦʚʘʥ ʦʧʪʠʤʘʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʦʮʝʥʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʘʥʘ ʦʮʝʥʢʘ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʩʪʦʨʦʥʥʠʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʟʘʮʠʷ (ʧʨʝʜʧʨʠʷʪʠʝ), ʘʥʘʣʠʟ, ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʘʥʘʣʠʟʘ, 

ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. 

 
ABSTRACT 

 

The article reflects the issues of forming a comprehensive assessment of the economic efficiency of an 

economic entity in modern business conditions. The optimal tools for assessing economic activity have been formed, 

and the disadvantages of using one-sided methods of analysis have been assessed. 

Keywords: organization (enterprise), analysis, complex analysis, analysis tools, methods and models of 

analysis, production efficiency, resource potential, financial condition. 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʘʨʩʝʥʘʣ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ (ʤʝʪʦʜʦʚ, ʤʝʪʦʜʠʢ, ʤʦʜʝʣʝʡ) 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʧʦʟʚʦʣʷʝʪ: 

- ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʘʥʘʣʠʟʝ ʥʝ ʪʦʣʴʢʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, 

ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ, ʥʦ ʠ 

ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʨʫʛʠʤʠ 

ʥʘʫʢʘʤʠ: ʩʠʩʪʝʤʥʳʤ, ʩʠʪʫʘʮʠʦʥʥʳʤ, ʵʢʩʧʝʨʪʥʳʤ, 

ʤʘʨʢʝʪʠʥʛʦʚʳʤ, ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ, ʪʝʦʨʠʷʤʠ ʠʛʨ 

ʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʜʨ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʜ ʘʥʘʣʠʪʠʢʦʤ ʟʘʜʘʯʠ ʚʳʙʨʘʪʴ ʠʟ 

ʙʦʣʴʰʦʛʦ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʶʱʝʛʦʩʷ ʠ 

ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʘʨʩʝʥʘʣʘ ʤʝʪʦʜʠʢ ʪʝ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ (ʢʦʤʧʣʝʢʩʥʦʛʦ) 

ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʠʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʥʝ 

ʪʦʣʴʢʦ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʬʠʥʘʥʩʦʚʫʶ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ, ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ ʠ 

ʤʘʪʝʨʠʘʣʳ, ʠʤʝʶʱʠʝʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʟʘ ʝʝ 

ʧʨʝʜʝʣʘʤʠ, ʥʦ ʠ ʣʶʙʳʝ, ʜʦʩʪʫʧʥʳʝ ʘʥʘʣʠʪʠʢʫ, 

ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʣʶʙʳʭ ʥʦʩʠʪʝʣʷʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʵʣʝʢʪʨʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʜʘʥʥʳʝ ʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ (ʚ ʪʝʤʧʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ) ʠ 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ;  

- ʧʨʦʚʦʜʠʪʴ ʫʛʣʫʙʣʝʥʥʳʡ ʘʥʘʣʠʟ ʩ ʣʶʙʦʡ 

ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʙʦʙʱʠʪʴ ʨʘʩʯʝʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʠʭ 

ʣʠʮʫ, ʧʨʠʥʠʤʘʶʱʝʤʫ ʨʝʰʝʥʠʷ, ʚ ʚʠʜʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʥʘʛʣʷʜʥʦʡ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ. ʆʮʝʥʢʘ ʵʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʛʨʘʮʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʢʘʢ ʚ ʥʘʪʫʨʘʣʴʥʳʭ, 

ʩʪʦʠʤʦʩʪʥʳʭ, ʪʘʢ ʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ 

[1]. 

ʇʦʷʚʣʝʥʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʠ 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

139  

 

ʤʝʪʦʜʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ 

ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. 

ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʠʞʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ (ʨʠʩ.1). 

 ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʫʧʨʘʚʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʘʞʠ ʪʦʚʘʨʦʚ 

ʠʩʭʦʜʠʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ, ʠ 

ʟʥʘʯʠʤʦʩʪʴ ʮʝʣʝʡ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʪʴʩʷ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʝʝ ʨʘʟʚʠʪʠʷ, ʦʜʥʘʢʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʤʠʥʠʨʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʮʝʣʠ:  

- ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ 

ʠʥʳʭ ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ; 

- ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ ʩʙʳʪʘ; 

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʟʘʪʨʘʪ, ʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʦʜʘʞ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʢʘʢ ʩʨʦʢʠ ʠ ʦʙʲʝʤʳ 

ʧʦʩʪʘʚʦʢ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʦʢ, ʪʘʢ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʟʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʛʣʘʩʦʚʘʥʠʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʠʷ ʢʘʣʝʥʜʘʨʥʳʭ ʩʨʦʢʦʚ 

ʧʦʩʪʘʚʦʢ ʧʦ ʜʦʛʦʚʦʨʘʤ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ 

ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʩ ʫʯʝʪʦʤ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʨʝʩʫʨʩʘʤ [2].  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ʢ ʧʨʦʠʟʚʦʜʠʤʦʤʫ 

ʪʦʚʘʨʫ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʡ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʠʤʳʭ 

ʪʦʚʘʨʦʚ, ʠʭ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʢʘʯʝʩʪʚʘ. ʊʝʤʧʳ ʨʦʩʪʘ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ, ʧʦʚʳʰʝʥʠʝ ʠʭ 

ʢʘʯʝʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʚʝʣʠʯʠʥʫ 

ʟʘʪʨʘʪ, ʧʨʠʙʳʣʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ɸʥʘʣʠʟ ʚʳʧʫʩʢʘ 

ʪʦʚʘʨʦʚ ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʠ 

ʜʠʥʘʤʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʘʞ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʷʚʣʝʥʠʝ 

ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʟʝʨʚʦʚ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʘʞ.  

ʉ ʧʦʟʠʮʠʠ ʦʮʝʥʢʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʦʣʥʷʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʜʦʙʥʦ 

ʧʦʜʨʘʟʜʝʣʷʪʴ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ: ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ (ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʨʝʩʫʨʩʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʫʱʥʦʩʪʴʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ), ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ 

ʪʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ. ʀʤʝʥʥʦ ʵʪʠ ʪʨʠ ʚʠʜʘ ʨʝʩʫʨʩʦʚ, 

ʦʙʲʝʜʠʥʷʷʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʳʭ 

ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ, ʘ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʪʝʭʥʠʢʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ 

ʯʘʩʪʴ ʘʢʪʠʚʦʚ ʦʨʛʘʥʠʟʘʮʠʷ, ʦʜʥʘʢʦ ʵʪʦ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʘʷ ʯʘʩʪʴ, ʦʧʨʝʜʝʣʷʶʱʘʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʪʨʘʩʣʝʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʚʳʨʫʯʢʫ 

ʠ ʧʨʠʙʳʣʴ ʚ ʪʨʝʙʫʝʤʳʭ ʦʙʲʝʤʘʭ. ʆʩʥʦʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʠʨʫʶʪ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: (ʘ) ʥʘʣʠʯʠʝ ʠ ʩʦʩʪʦʷʥʠʝ; (ʙ) 

ʧʦʩʪʫʧʣʝʥʠʝ ʠ ʚʳʙʳʪʠʝ; (ʚ) ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʘʥʘʣʠʟʘ. 

ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ ʚ 

ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʦ ʬʘʢʪʫ 

ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʚʳʙʳʪʠʷ ʚ ʮʝʣʦʤ, ʧʦ ʚʠʜʘʤ, ʧʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ, ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʘʚʫ, ʧʦ 

ʩʪʝʧʝʥʠ ʬʠʟʠʯʝʩʢʦʡ ʠ ʤʦʨʘʣʴʥʦʡ ʠʟʥʦʰʝʥʥʦʩʪʠ, 

ʫʨʦʚʥʶ ʧʨʦʛʨʝʩʩʠʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʬʦʥʜʦʦʪʜʘʯʝ, ʟʥʘʯʠʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʧʦ 

ʚʠʜʘʤ, ʩʦʦʪʚʝʪʩʪʚʠʶ ʬʦʥʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʩʨʝʜʥʝʦʪʨʘʩʣʝʚʳʤ ʥʦʨʤʘʪʠʚʘʤ, ʩʤʝʥʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʝʧʝʥʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʪ.ʧ. 

ʉʳʨʴʝʚʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ 

ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ 

ʦʪʨʘʞʘʪʴ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʣʘʥʘ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ; ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʜʦʩʪʘʚʢʠ 

ʟʘʧʘʩʦʚ; ʨʠʪʤʠʯʥʦʩʪʴ ʧʦʩʪʘʚʢʠ ʟʘʧʘʩʦʚ ʚ ʮʝʣʦʤ, ʧʦ 

ʚʠʜʘʤ ʟʘʧʘʩʦʚ ʠ ʧʦʩʪʘʚʱʠʢʘʤ; ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʚʥʫʪʨʝʥʥʠʤ ʥʦʨʤʘʪʠʚʘʤ ʠ ʩʨʝʜʥʝʦʪʨʘʩʣʝʚʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʧʦ ʚʝʣʠʯʠʥʝ ʟʘʧʘʩʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʘʟʨʝʟʘʭ; ʦʮʝʥʢʫ ʥʝʣʠʢʚʠʜʦʚ, ʥʝʭʦʜʦʚʳʭ ʠ 

ʟʘʣʝʞʘʣʳʭ ʪʦʚʘʨʦʚ; ʦʮʝʥʢʫ ʜʚʠʞʝʥʠʷ ʟʘʧʘʩʦʚ ʩ 

ʫʯʝʪʦʤ ʩʝʟʦʥʥʦʩʪʠ ʠ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ; 

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʠ ʜʨ. ʆʮʝʥʢʘ ʜʝʣʘʝʪʩʷ ʢʘʢ ʚ 

ʥʘʪʫʨʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʩʪʦʠʤʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. 

ʊʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ʦʪʣʠʯʘʶʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʭ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʠʭ 

ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʯʝʪʳʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: (ʘ) 

ʥʘʣʠʯʠʝ ʠ ʩʦʩʪʦʷʥʠʝ; (ʙ) ʜʚʠʞʝʥʠʝ; (ʚ) 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ; (ʛ) ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ: 

ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʨʘʙʦʪʥʠʢʦʚ; ʫʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ; ʜʦʣʶ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ; ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʘʭ; ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ 

ʩʨʝʜʥʶʶ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʚ ʮʝʣʦʤ, ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʨʘʙʦʪʥʠʢʦʚ ʠ ʧʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ; ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ; ʪʝʤʧʳ ʠʟʤʝʥʝʥʠʷ 

ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʝʤʧʘʤʠ 

ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʙʳʣʠ; 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʠ ʜʨ.  

.  
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʤʝʭʘʥʠʟʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

 

 

ˢ͙ͤ͊͘͡ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ 
͙͊ͭͪ͊ͭ͊ͣ͘ 

ˢ͙ͤ͊͘͡ ͔ͭͻ͙ͤͦ͟-͎͙ͦͪ͊ͤ͊͘ͼ͙͎ͦͤͤͦͦ 
͍ͯͪͦͤΎ ͙ ͎͙͒ͪͯͻ ͯ ͍͙͚ͫͦ͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 

͙͍̅ͤ͊ͤͫͦ·͚ ͙͊ͤ͊͘͡ ͒ ͔Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 

˻͍͙͔͋ͦͫͤͦ͊ͤ 
ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͙ ͦͼ͔͙ͤ͟ 

Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 
͙͔͊ͫͫͦͪͭͣͤͭͤ·ͻ 
͎ͨͪͦͪ͊ͣͣ 

ˢ͙ͤ͊͘͡ ͍͔͙ͦ͋ͤͦͤ͡Ύ 
ͨͪͦ͒ͯ͟ͼ͙͙ ͙ ͔ ͔ ͊͟;͔͍ͫͭ͊ 

ˢ͙ͤ͊͘͡ ͺ͍͊ͭͦͪͦ͟ ͙ 
͔͔͍͍ͪͪͦ͘ ͍͔͙ͯ͡;͔͙ͤΎ 
ͦ͋Ά͔ͣ͊ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ 

ͨͪͦ͒͊͗ 

˴͔ͦͣͨͫͤ͊͟͡Ύ ͦͼ͔ͤ͊͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 
͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ ͨͪͦ͒͊͗ 

˴͔ͦͣͨͫͤ͊͟͡Ύ ͦͼ͔ͤ͊͟ ͺ͙͍ͤ͊ͤͫͦͦ-ͻͦ͘Ύ͚͍͔͚ͫͭͤͤͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 

˻ͼ͔ͤ͊͟ ͙ ͙͊ͤ͊͘͡ ͍ͯͪͦͤΎ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 
͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ 
͍͔͙ͯͨͪ͊ͤ͡Ύ  

ˢ͙ͤ͊͘͡ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͔͍ͫͪ͒ͫͭ 

ͭͪͯ͒͊ 

ˢ͙ͤ͊͘͡ ͫͦͫͭͦΎ͙ͤΎ ͙ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͍ͭͪͯ͒ͦ·ͻ 

͔͍ͪͫͯͪͫͦ 

ˢ͙ͤ͊͘͡ ͙ͫͦ͒͊ͤ͘Ύ ͙ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 

͔͙ͣ͊ͭͪ͊͡Έͤ·ͻ ͔͍ͪͫͯͪͫͦ 

˴͔ͦͣͨͫͤ͊͟͡Ύ ͦͼ͔ͤ͊͟ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ 
͍͙͚ͯͫͦ͡ ͙͍͍ͨͪͦͦ͒ͫͭ͊͘ 

ˢ͙ͤ͊͘͡ ͘ ͊ͭͪ͊ͭ 

ˢ͙ͤ͊͘͡  
͔͔͙͙ͫ͋ͫͭͦͣͦͫͭ 
ͨͪͦ͒ͯ͟ͼ͙͙ 

˴͔ͦͣͨͫͤ͊͟͡Ύ ͦͼ͔ͤ͊͟ 
Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͊ͭͪ͊ͭ͘ ˴͔ͦͣͨͫͤ͊͟͡Ύ ͦͼ͔ͤ͊͟ ͺ͙͍͚ͤ͊ͤͫͦͦ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ 

͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 

ˢ͙ͤ͊͘͡ ͺ͙͍ͤ͊ͤͫͦ·ͻ ͔ͪͯ͘͡Έ͍ͭ͊ͭͦ ͙ 
͔͔ͪͤͭ͊͋͡Έ͙ͤͦͫͭ ͙͍͍͊ͭͦ͟ 

ˢ͙ͤ͊͘͡ ͺ͙͍͎ͤ͊ͤͫͦͦͦ ͫͦͫͭͦΎ͙ͤΎ 
͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 

ˢ͙ͤ͊͘͡ ͙͍͙͙͒ͤͦͫͭ͟͡Σ ͔͔͙ͨ͊ͭ͗ͫͨͦͫͦ͋ͤͦͫͭ͡ 
͙ ͺ͙͍͚ͤ͊ͤͫͦͦ ͚ͯͫͭͦ;͙͍͙ͦͫͭ  

ˢ͙ͤ͊͘͡ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ 
ͦ͋ͦͪͦͭͤ·ͻ ͙͍͍͊ͭͦ͟ 

ˢ͙ͤ͊͘͡ Ήͺͺ͔͙͍͙ͭͤͦͫͭ͟ ͙͊ͨͭ͊͟͡Έͤ·ͻ ͙ 
ͺ͙͍ͤ͊ͤͫͦ·ͻ ͍͔͙͚ͦ͗ͤ͡ 

˽͔͍͙͔ͪ͒͊ͪͭ͡Έͤ·͚ ͦ͋ͦͪ͘ ͦ͋ͦ͋΅͊Ό΅͙ͻ ͔͔͚ͨͦ͊͊ͭ͘͟͡ ͔͒Ύ͔ͭ͡Έ͙ͤͦͫͭ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ 

ˢ͙ͤ͊͘͡ ͦ͋Ά͔ͣ͊ 
͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ ͨͪͦ͒͊͗  

ˢ͙ͤ͊͘͡ ͙ ͍͔͙͔ͯͨͪ͊ͤ͡ ͦ͋Ά͔ͣͦͣ 
͙͍͍ͨͪͦͦ͒ͫͭ͊͘ ͙ ͨͪͦ͒͊͗ 
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ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʨʝʛʫʣʷʨʥʦ ʚ 

ʨʘʤʢʘʭ ʚʥʫʪʨʝʥʥʝʛʦ ʘʥʘʣʠʟʘ ʠ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʜʘʥʥʳʭ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʦʪʯʝʪʥʦʩʪʠɸʥʘʣʠʟ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʝ:  

- ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʠʭ ʨʘʩʯʝʪʘ;  

- ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

(ʚʠʜ ʠʥʬʦʨʤʘʮʠʠ);  

- ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

(ʢʪʦ, ʢʦʛʜʘ ʠ ʢʦʤʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʩʭʦʜʥʳʝ ʠ 

ʨʝʟʫʣʴʪʘʪʥʳʝ ʜʘʥʥʳʝ);  

- ʫʩʪʘʥʦʚʣʝʥʠʝ (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ) ʪʝʭʥʠʯʝʩʢʠ 

ʠ/ʠʣʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ 

(ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʧʣʘʥʦʚʳʭ 

ʟʘʜʘʥʠʡ);  

- ʦʮʝʥʢʘ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 

ʦʪ ʥʦʨʤʘʪʠʚʦʚ (ʧʣʘʥʦʚ);  

- ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ;  

- ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ, ʚʳʟʚʘʚʰʠʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʥʦʨʤʘʪʠʚʦʚ ʠ ʚ ʜʠʥʘʤʠʢʝ.  

ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʦʩʪʦʤ ʧʨʠʙʳʣʠ. ʇʨʠʙʳʣʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʝʚʳʰʝʥʠʝ ʜʦʭʦʜʦʚ ʥʘʜ 

ʨʘʩʭʦʜʘʤʠ (ʟʘʪʨʘʪʘʤʠ). ɺ ʨʘʤʢʘʭ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʦʚ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚʳʭ ʟʘʜʘʥʠʡ ʠ ʜʠʥʘʤʠʢʠ ʧʨʦʜʘʞ 

ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʘʭ, ʨʠʪʤʠʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʦʜʘʞ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ ʜʨ. 

ɿʘʜʘʯʘ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚʳʭ 

ʟʘʜʘʥʠʡ ʧʦ ʨʘʩʭʦʜʘʤ (ʟʘʪʨʘʪʘʤ), ʘ ʪʘʢʞʝ ʧʦʠʩʢ 

ʨʝʟʝʨʚʦʚ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʨʦʚʝʥʴ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʤʦʞʝʪ ʦʱʫʪʠʤʦ ʚʘʨʴʠʨʦʚʘʪʴ ʠ 

ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʙʳʣʴ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʀʤʝʥʥʦ ʵʪʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʟʥʘʯʠʤʦʩʪʴ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʛʦ ʤʝʭʘʥʠʟʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

ʌʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ. ʆʥ 

ʚʢʣʶʯʘʝʪ ʨʘʟʜʝʣʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʠʜʫ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ, ʚʦ-ʧʝʨʚʳʭ, ʠʤʝʶʪ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʥʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪ.ʝ. 

ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʅʦ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ 

ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤʠ ʜʣʷ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʩʚʦʜʷʪʩʷ ʚ ʧʫʙʣʠʯʥʫʶ ʦʪʯʝʪʥʦʩʪʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʝʯʴ ʠʜʝʪ ʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʦʥʝʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ, ʪ.ʝ. ʨʝʟʫʣʴʪʘʪʘʭ, ʧʦʜʚʦʜʷʱʠʭ ʠʪʦʛʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ ʠʩʪʝʢʰʠʡ ʧʝʨʠʦʜ ʠ 

ʧʦʟʚʦʣʷʶʱʠʭ ʜʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʦʮʝʥʢʫ ʝʛʦ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʂ ʪʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪʩʷ: ʩʪʝʧʝʥʴ 

ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ; ʩʪʨʫʢʪʫʨʘ ʘʢʪʠʚʦʚ, ʚ 

ʢʦʪʦʨʳʝ ʚʣʦʞʝʥ ʢʘʧʠʪʘʣ ʠ ʢʦʪʦʨʳʝ, ʧʦ ʩʫʪʠ, 

ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʛʦ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʧʨʠʙʳʣʠ; ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ 

ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʢʘʢ ʩ ʧʦʟʠʮʠʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʩ 

ʧʦʟʠʮʠʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ; ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʜʠʥʘʤʠʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠ ʟʘʝʤʥʦʛʦ ʢʘʧʠʪʘʣʘ, 

ʚʳʨʫʯʢʠ ʠ ʧʨʠʙʳʣʠ ʠ ʜʨ.  

ʇʨʠ ʦʮʝʥʢʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʙʳʣʠ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʦʪʨʘʞʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠ ʦʮʝʥʢʝ 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʣʠʢʚʠʜʥʦʩʪʴ ʠ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ, ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɸʥʘʣʠʟ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʧʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʩʨʝʜʩʪʚ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʩʣʝʜʫʶʪʩʷ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʮʝʥʠʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ, ʜʦʭʦʜʥʳʭ ʚʣʦʞʝʥʠʡ ʚ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʜʨ.  

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʬʠʥʘʥʩʦʚʦʛʦ 

ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ ʠ 

ʫʥʠʬʠʮʠʨʦʚʘʥʳ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʜʜʘʶʪʩʷ 

ʧʦʥʷʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʚ ʚʠʜʝ, ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʛʦʪʦʚʢʠ ʚ 

ʦʙʣʘʩʪʠ ʫʯʝʪʘ, ʘʥʘʣʠʟʘ, ʬʠʥʘʥʩʦʚ (ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩ 

ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʤʢʘʭ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʯʝʪʥʳʭ ʜʘʥʥʳʭ). 

ʄʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ 

ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʧʨʠʟʚʘʥ ʨʝʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ. ʕʪʠ 

ʟʘʜʘʯʠ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ. 

ʇʝʨʚʘʷ ʟʘʜʘʯʘ ï ʧʦʚʳʰʝʥʠʝ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ 

ʧʣʘʥʦʚʳʭ ʨʝʰʝʥʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʩʪʨʫʢʪʫʨʝ ʠ 

ʢʘʯʝʩʪʚʫ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ (ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ ʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ) ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ, ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʠ, 

ʨʠʪʤʠʯʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ 

ʢʦʥʪʨʦʣʷ ʠ ʚʩʝʩʪʦʨʦʥʥʝʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ.  

ʊʷʞʝʣʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʥʦʛʠʭ 

ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʚʷʟʘʥʦ ʩ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʢʘʢ ʣʶʙʘʷ ʩʣʦʞʥʘ ̫ʩʠʩʪʝʤʘ, ʜʦʣʞʥʘ 

ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, 

ʩʦʜʝʨʞʘʱʝʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʮʝʣʠ, ʧʫʪʠ ʠʭ 

ʜʦʩʪʠʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ ʨʝʩʫʨʩʳ. ɺʩʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʥʦ ʢʘʢ ʧʦ ʩʪʦʠʤʦʩʪʠ, ʪʘʢ 

ʧʦ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʪʘʢʦʛʦ ʧʣʘʥʘ ʥʝʪ - ʥʝʠʟʙʝʞʥʳ 

ʦʰʠʙʢʠ ʠ ʧʦʪʝʨʠ, ʢʦʪʦʨʳʝ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʜʦʣʞʥʳ 

ʨʘʟʨʫʰʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʥʘʯʠʥʘʝʪʩʷ ʨʝʩʪʘʚʨʘʮʠʷ ʩʠʩʪʝʤʳ 

ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʂʘʞʜʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʥʠʤʘʝʪʩʷ ʵʪʦʡ ʨʘʙʦʪʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʥʦʚʝ 
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ʧʣʘʥʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʩʨʝʜʥʝʩʨʦʯʥʳʡ (ʤʝʩʷʯʥʳʡ, 

ʢʚʘʨʪʘʣʴʥʳʡ ʠʣʠ ʛʦʜʦʚʦʡ) ʬʠʥʘʥʩʦʚʳʡ ʧʣʘʥ.  

ʅʦ ʚʩʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʚʥʫʪʨʠ ʬʠʨʤʳ 

ʜʦʣʞʥʘ ʜʝʡʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʣʘʥʦʚ, ʚʢʣʶʯʘʶʱʘʷ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ:   

1) ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, 

ʛʜʝ ʟʘʜʘʝʪʩʷ, ʧʨʠʚʷʟʘʥʥʳʡ ʜʘʪʘʤ ʧʦʪʨʝʙʠʪʝʣʷʤ, 

ʛʨʘʬʠʢ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ;   

2) ʧʣʘʥ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʳʨʴʝʤ, 

ʤʘʪʝʨʠʘʣʘʤʠ, ʪʦʧʣʠʚʦʤ, ʵʥʝʨʛʠʝʡ;   

3) ʧʣʘʥ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʝʦʙʦʨʦʪʥʳʭ 

ʘʢʪʠʚʦʚ;   

4) ʧʣʘʥ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ;  

5) ʬʠʥʘʥʩʦʚʳʡ ʧʣʘʥ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ ʪʝʢʫʱʠʝ ʠ ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, 

ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʣʘʥʦʚʳʤ ʠ 

ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ - ʚʘʞʥʝʡʰʠʡ ʤʝʪʦʜ 

ʘʥʘʣʠʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʢʨʠʟʠʩʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʘʥʘʣʠʟ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʧʝʨʘʪʠʚʥʦ, ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ 

ʧʣʘʥʦʚʳʭ ʟʘʜʘʥʠʡ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚ 

ʪʝʢʫʱʝʤ ʧʦʨʷʜʢʝ ʚʳʷʚʠʪʴ ʠ ʫʩʪʨʘʥʠʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʧʣʘʥʦʚʦʡ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʩʪʘʪʘʮʠʠ ʬʘʢʪʦʚ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʦʮʝʥʦʢ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 

ɺʪʦʨʘʷ ʟʘʜʘʯʘ ï ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʩʚʦʠʭ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʫʜʦʚʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ. ʆʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ: ʢʘʯʝʩʪʚʝʥʥʳʡ, 

ʦʙʲʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʫʙʝʜʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʤʦʞʝʪ ʩʪʨʦʠʪʴʩʷ ʣʠʰʴ ʥʘ 

ʦʩʥʦʚʝ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʦʬʦʨʤʣʝʥʥʦʡ ʠʩʭʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ.   

ʅʘʠʙʦʣʝʝ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʬʠʢʩʠʨʫʶʱʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ï ʩʠʩʪʝʤʘ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ:   

1) ʦʧʝʨʘʪʠʚʥʫʶ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ: 

ʚʝʜʦʤʦʩʪʠ, ʨʝʛʠʩʪʨʳ, ʞʫʨʥʘʣʳ-ʦʨʜʝʨʘ ʠ ʪ.ʧ., ʚ 

ʢʦʪʦʨʳʭ ʚʝʜʝʪʩʷ ʧʝʨʚʠʯʥʳʡ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ. 

ʉʶʜʘ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʟʣʠʯʥʳʝ ʩʚʦʜʢʠ 

(ʦʙʦʙʱʝʥʠʷ) ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ 

ʝʛʦ ʧʨʝʜʝʣʳ.   

2) ʢʚʘʨʪʘʣʴʥʫʶ ʠ ʛʦʜʦʚʫʶ ʙʫʭʛʘʣʪʝʨʩʢʫʶ 

ʦʪʯʝʪʥʦʩʪʴ. ʂʚʘʨʪʘʣʴʥʘʷ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʘʞʥʝʡʰʠʝ ʜʦʢʫʤʝʥʪʳ:  

- ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʙʘʣʘʥʩ (ʬʦʨʤʘ 1);  

- ʆʪʯʝʪ ʦ ʧʨʠʙʳʣʷʭ ʠ ʫʙʳʪʢʘʭ (ʬʦʨʤʘ 2); 

- ʆʪʯʝʪ ʦ ʜʚʠʞʝʥʠʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

(ʬʦʨʤʘ 4). 

ɻʦʜʦʚʘʷ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 

ʜʦʢʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʝʪ:  

ʆʪʯʝʪ ʦ ʜʚʠʞʝʥʠʠ ʢʘʧʠʪʘʣʘ  (ʬʦʨʤʘ 3); 

ʇʨʠʣʦʞʝʥʠʝ ʢ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʙʘʣʘʥʩʫ 

(ʬʦʨʤʘ 5); 

3) ʧʝʨʠʦʜʠʯʝʩʢʫʶ (ʢʚʘʨʪʘʣʴʥʫʶ) ʦʪʯʝʪʥʦʩʪʴ 

ʧʦ ʥʘʣʦʛʘʤ ʠ ʦʪʯʠʩʣʝʥʠʷʤ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ 

ʬʦʥʜʳ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʩʚʦʜʢʠ, ʚ ʢʦʪʦʨʳʭ 

ʩʦʜʝʨʞʘʪʩʷ ʨʘʩʯʝʪʳ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʥʘʣʦʛʦʚ ʠ 

ʦʪʯʠʩʣʝʥʠʡ - ʥʘʯʠʩʣʝʥʥʳʭ, ʫʧʣʘʯʝʥʥʳʭ 

ʧʨʠʯʠʪʘʶʱʠʭʩʷ ʢ ʫʧʣʘʪʝ ʩʫʤʤ; 

4) ʧʝʨʠʦʜʠʯʝʩʢʫʶ (ʢʚʘʨʪʘʣʴʥʫʶ ʛʦʜʦʚʫʶ) 

ʦʪʯʝʪʥʦʩʪʴ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ.   

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʦʙʦ 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ çɹʫʭʛʘʣʪʝʨʩʢʠʡ ʙʘʣʘʥʩè ʠ çʆʪʯʝʪ 

ʧʨʠʙʳʣʷʭ ʫʙʳʪʢʘʭè, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʬʠʥʘʥʩʦʚʦʛʦ ʘʥʘʣʠʟʘ.  ʊʨʘʜʠʮʠʦʥʥʦ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʪʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ: ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʩʦʩʪʘʚʘ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʧʝʨʩʦʥʘʣʘ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʪ.ʧ.   

ʂ ʩʦʞʘʣʝʥʠʶ, ʘʥʘʣʠʟ, ʦʧʠʨʘʶʱʠʡʩʷ ʪʦʣʴʢʦ 

ʥʘ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʰʠʙʢʘʤ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʝʜʧʨʠʷʪʠʝʤ.  

ʂ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʘʤ çɹʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʙʘʣʘʥʩʘè, çʆʪʯʝʪʘ ʦ ʧʨʠʙʳʣʷʭ ʠ ʫʙʳʪʢʘʭè ʢʘʢ 

ʠʩʪʦʯʥʠʢʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʤʝʭʘʥʠʟʤʘ  ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ:   

1) ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʦʧʝʨʘʪʠʚʥʦʩʪʴ 

ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʠʭ ʠʥʬʦʨʤʘʮʠʠ. ʇʦ 

ʜʝʡʩʪʚʫʶʱʝʤʫ ʧʦʣʦʞʝʥʠʶ ʵʪʠ ʜʦʢʫʤʝʥʪʳ 

ʧʦʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʨʘʟ ʚ ʢʚʘʨʪʘʣ, ʯʪʦ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʝʡ;   

2) ʟʥʘʯʠʪʝʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ 

ʙʘʣʘʥʩʘ ʦʪ ʜʝʡʩʪʚʠʷ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʙʘʣʘʥʩʝ ʦʪʨʘʞʝʥʳ ʩʘʣʴʜʦ ʧʦ ʩʯʝʪʘʤ 

ʥʘ ʢʦʥʢʨʝʪʥʫʶ ʜʘʪʫ. ʕʪʦ - ʤʦʤʝʥʪʥʳʝ ʚʝʣʠʯʠʥʳ, ʚʦ 

ʤʥʦʛʦʤ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʦʥʠ ʥʝ ʤʦʛʫʪ ʩ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ. 

ɽʩʣʠ ʚ ʩʪʘʙʠʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʩʛʣʘʞʝʥʳ, ʠ ʠʟʤʝʥʝʥʠʝ ʩʘʣʴʜʦ ʩʯʝʪʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʥʜʝʥʮʠʶ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʟʥʘʯʝʥʠʝ 

ʩʘʣʴʜʦ ʤʝʥʷʝʪʩʷ ʩʪʦʣʴ ʜʠʥʘʤʠʯʥʦ, ʯʪʦ ʫʣʦʚʠʪʴ 

ʪʝʥʜʝʥʮʠʶ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. ɺ ʫʩʣʦʚʠʷʭ 

ʢʨʠʟʠʩʦʚ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʘʭ ʟʘ 

ʧʝʨʠʦʜ, ʪʘʢ ʢʘʢ ʧʦʪʦʢʠ (ʦʙʦʨʦʪʳ ʧʦ ʩʯʝʪʘʤ) ʙʦʣʝʝ 

ʠʥʝʨʪʥʳ, ʘ ʧʦʪʦʤʫ ʠ ʙʦʣʝʝ ʥʘʜʝʞʥʳ ʦʮʝʥʢʝ 

ʪʝʥʜʝʥʮʠʡ, ʯʝʤ ʦʩʪʘʪʢʠ ʧʦ ʩʯʝʪʘʤ. ʊʘʢʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʩʦʜʝʨʞʠʪ çʆʪʯʝʪ ʧʨʠʙʳʣʷʭ ʠ 

ʫʙʳʪʢʘʭè, ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʦʙʦʨʦʪʥʦʤ ʙʘʣʘʥʩʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʷʚʣʷʶʱʝʤʩʷ 

ʦʧʝʨʘʪʠʚʥʳʤ ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʥʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ;   
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3) ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʘʣʴʥʦʡ ʙʘʣʘʥʩʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ ʠʤʫʱʝʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʙʘʣʘʥʩʝ ʧʨʠʚʝʜʝʥʘ ʫʯʝʪʥʘʷ, ʘ ʥʝ 

ʨʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʠʤʫʱʝʩʪʚʘ. ʅʝ ʫʯʪʝʥʘ ʝʛʦ 

ʨʝʘʣʴʥʘʷ ʣʠʢʚʠʜʥʦʩʪʴ ʠʤʫʱʝʩʪʚʘ; 

4) ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʩʨʦʢʘʤ ʠʭ ʧʦʛʘʰʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ ʙʘʣʘʥʩʘ ʥʝ ʚʠʜʝʥ ʦʙʲʝʤ 

ʧʨʦʩʨʦʯʝʥʥʳʭ ʢʨʝʜʠʪʦʨʩʢʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ;   

5) ʥʝʧʦʣʥʦʪʘ ʦʪʨʘʞʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ. ʇʦ 

ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʨʘʶʪʩʷ 

ʦʪʨʘʞʘʪʴ (ʠ ʠʤʝʶʪ ʜʣʷ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦʩʪʴ) ʚ 

ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʙʘʣʘʥʩʝ ʥʝ ʚʩʝ ʩʚʦʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ;   

6) ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʚʘʞʥʳʭ ʚʠʜʦʚ ʘʢʪʠʚʦʚ. ʀʟ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʙʘʣʘʥʩʘ ʥʘʯʠʥʘʷ ʩ 1996 ʛʦʜʘ 

ʠʩʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʦʙ ʘʤʦʨʪʠʟʘʮʠʠ ʘʢʪʠʚʦʚ, 

ʧʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʥʘʧʨʠʤʝʨ, ʧʨʦʮʝʥʪ 

ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ - ʚʘʞʥʝʡʰʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʝʜʧʨʠʷʪʠʷ;   

7) ʩʦʢʨʳʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʧʨʦʜʫʢʮʠʠ, ʨʘʙʦʪ, ʫʩʣʫʛ. ɼʘʥʥʳʝ ʦʙ ʦʩʥʦʚʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʤʝʰʘʥʳ ʩ 

ʜʘʥʥʳʤʠ ʦʙ ʠʥʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʦʨʛʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʩʘʣʴʜʦ ʧʦ ʟʘʧʘʩʘʤ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʫʢʘʟʘʥʦ ʚʤʝʩʪʝ ʩ ʩʘʣʴʜʦ ʪʦʚʘʨʦʚ 

ʥʘ ʩʢʣʘʜʝ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʟʘʧʘʩʳ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ;   

8) ʟʘʚʳʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʦʙʳʯʥʳʤ 

ʫʨʦʚʥʝʤ ʩʫʤʤʳ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ. ɹʘʣʘʥʩ 

ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʥʘʯʘʣʦ ʢʚʘʨʪʘʣʘ, ʪʦʛʜʘ ʢʘʢ 

ʟʘʨʧʣʘʪʘ, ʥʘʣʦʛʠ ʧʣʘʪʝʞʠ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ 

ʥʘʯʠʩʣʝʥʳ, ʥʦ ʩʨʦʢ ʠʭ ʚʳʧʣʘʪʳ ʝʱʝ ʥʝ ʥʘʩʪʫʧʠʣ. 

ʆʙʳʯʥʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʢʚʘʨʪʘʣʘ ʵʪʘ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʦʧʫʩʢʘʝʪʩʷ ʜʦ ʩʚʦʝʛʦ ʦʙʳʯʥʦʛʦ 

ʫʨʦʚʥʷ, ʥʦ ʚ ʙʘʣʘʥʩʝ ʵʪʦ ʦʪʨʘʞʝʥʠʷ ʥʝ ʥʘʭʦʜʠʪ [3].  

ɺʩʝ ʩʢʘʟʘʥʥʦʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʨʠ 

ʦʮʝʥʢʝ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʊʨʝʪʴʷ ʟʘʜʘʯʘ ï ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʦʠʟʤʝʨʝʥʠʝ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ. ʇʨʠ 

ʦʮʝʥʢʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʫʚʷʟʢʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʨʠʙʳʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʚʳʧʦʣʥʝʥʠʷ 

ʧʣʘʥʘ ʧʨʦʜʘʞ (ʧʦ ʦʙʲʝʤʫ ʠ ʩʪʨʫʢʪʫʨʝ), ʪʘʢ ʠ ʦʪ 

ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʡʩʷ ʩʪʨʫʢʪʫʨʳ ʟʘʪʨʘʪ, ʦʪ 

ʩʦʙʣʶʜʝʥʠʷ ʨʝʞʠʤʘ ʵʢʦʥʦʤʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʫʧʧʘ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʯʘʩʪʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʠʟʤʝʥʷʶʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘ ʦʩʥʦʚʝ ʪʘʢʦʡ ʜʠʥʘʤʠʢʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʜʥʦʟʥʘʯʥʳʝ 

ʟʘʢʣʶʯʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ.   

ʋʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʜʦʩʪʠʛʘʝʪʩʷ:   

ʘ) ʧʨʠʩʚʦʝʥʠʝʤ ʦʜʥʦʤʫ ʠʟ ʛʨʫʧʧʳ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʘʪʫʩʘ çʢʨʠʪʝʨʠʷè, ʪ.ʝ. ʦʩʥʦʚʥʦʛʦ. 

ʆʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʪʘʪʫʩ 

çʜʦʧʦʣʥʠʪʝʣʴʥʳʭ, ʧʝʨʚʠʯʥʳʭ, ʯʘʩʪʥʳʭè, ʢʦʪʦʨʳʝ 

ʨʘʩʰʠʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ ʟʘʜʘʯʘ ʚʳʜʝʣʝʥʠʷ ʢʨʠʪʝʨʠʷ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʦʜʥʦʟʥʘʯʥʦ ʥʝ ʨʝʰʝʥʘ. ʏʘʱʝ ʚʩʝʛʦ ʚ ʚʠʜʝ ʢʨʠʪʝʨʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ;   

ʙ) ʩʦʟʜʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʥʳʭ. ʆʙʱʠʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʩʪʴ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʠ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʜʠʥʘʤʠʢʠ ʢʘʞʜʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ ʥʘ ʜʠʥʘʤʠʢʫ 

ʧʦʢʘʟʘʪʝʣʷ. ʌʘʢʪʦʨʳ - ʵʪʦ ʣʠʙʦ ʫʩʣʦʚʠʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʣʠʙʦ ʧʨʠʯʠʥʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʏʝʪʚʝʨʪʘʷ ʟʘʜʘʯʘ ð ʚʳʷʚʣʝʥʠʝ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʝʟʝʨʚʦʚ. ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ 

ʬʘʢʪʦʨʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʟʝʨʚʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʜ ʨʝʟʝʨʚʘʤʠ ʧʦʥʠʤʘʶʪ ʝʱʝ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʙʳʯʥʦ 

ʨʝʟʝʨʚʳ ʠʟʤʝʨʷʶʪʩʷ ʨʘʟʨʳʚʦʤ ʤʝʞʜʫ ʜʦʩʪʠʛʥʫʪʳʤ 

ʠ ʚʦʟʤʦʞʥʳʤ ʫʨʦʚʥʝʤ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʩʭʦʜʷ ʠʟ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʢ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʨʫʜʘ, 

ʧʝʨʝʜʦʚʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠ 

ʠʤʝʶʱʝʤʩʷ ʫʨʦʚʥʝ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʄʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʧʨʘʚʜʳʚʘʝʪ ʩʝʙʷ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ, ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʧʨʠʥʦʩʠʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʘʣʴʥʫ  ʁ ʧʦʣʴʟʫ. ʇʦʣʝʟʥʦʩʪʴ ʪʘʢʦʛʦ ʤʝʭʘʥʠʟʤʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʠʟʳʩʢʘʥʠʠ 

ʨʝʟʝʨʚʦʚ ʠ ʫʧʫʱʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘ ʚʩʝʭ 

ʫʯʘʩʪʢʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʫʢʦʚʦʜʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʝʡ. ʀʟʳʩʢʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʤʝʭʘʥʠʟʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʦʜʥʘʢʦ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʢʨʠʟʠʩʥʳʭ ʫʩʣʦʚʠʷʭ 

ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ɻʨʫʧʧʳ ʂʦʤʧʘʥʠʡ çʊʫʨʙʦʢʦʤè ʥʘ ʨʳʥʢʝ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ SWOT, PEST, 

SPACE. ʕʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʨʘʠʚʘʪʴ ʤʘʨʢʝʪʠʥʛ ʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʮʝʥʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʜʫʤʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʙʠʟʥʝʩʘ.SWOT ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʩʠʣʴʥʳʝ, ʪʘʢ ʠ ʩʣʘʙʳʝ ʧʦʟʠʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʝʪ 

ʠʩʩʣʝʜʦʚʘʪʴ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢ ʠ ʫʛʨʦʟʳ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʨʝʜʳ ï ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʚ ʚʳʷʚʣʝʥʠʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚʳʟʦʚʘʤ 

ʨʳʥʢʘ. SPACE ïʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʣʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. PEST ï 

ʚʳʷʚʣʷʝʪ ʠʟʤʝʥʝʥʠʷ ʤʘʢʨʦʩʨʝʜʳ ʠ ʦʧʨʝʜʝʣʷʝʪ ʪʝʥʜʝʥʮʠʠ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʥʦ 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʥʷʪʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. SWOT-, PESTï, SPACEï ʘʥʘʣʠʟ, ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ, 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʫʩʧʝʭʘ 

 

ABSTRACT 

 

The article is devoted to the study of the competitive positions of Turbokom Group in the market of the 

engineering industry using such methods of strategic analysis as SWOT, PEST, SPACE. This research allows you to 

properly build marketing and pricing, provides an opportunity to assess the competitiveness of the company and 

develop a well-thought-out strategy for successful business development. The results of the SWOT analysis reveal the 

strengths and weaknesses of the company, as well as the opportunities and threats of the external environment. This 

helps to ensure that the company's potential matches the market environment and identify alternative directions for its 

development. SPACE ï provides comprehensive strategic analysis for small and medium-sized enterprises. PEST 

monitors changes in the macro environment and identifies trends that are beyond the control of the enterprise, but have 

an impact on strategic decision-making. 

Keywords.SWOT-, PEST-, SPACE-analysis, strengths and weaknesses, opportunities and threats, competitive 

advantages, key success factors 

 

ʋʩʧʝʰʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ - ʵʪʦ ʝʜʠʥʳʡ 

ʦʨʛʘʥʠʟʤ, ʠ ʩʪʨʘʪʝʛʠʷ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ 

ʵʪʦʛʦ ʘʧʧʘʨʘʪʘ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʧʝʨʚʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʥʘʜ 

ʫʣʫʯʰʝʥʠʝʤ ʩʚʦʝʡ ʨʝʧʫʪʘʮʠʠ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʠ 

ʙʨʝʥʜʘ. ʆʜʥʘʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʫʛʘʜʘʪʴ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʠʭ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʊʘʢʞʝ 

ʢʘʢ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʨʳʥʢʘ ʥʝ 

ʫʜʘʩʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ. ɽʩʣʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʭʦʯʝʪ ʙʳʪʴ ʣʠʜʝʨʦʤ ʩʚʦʝʡ ʥʠʰʠ, 

ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʙʳʪʴ ʣʫʯʰʝ 

ʢʦʥʢʫʨʝʥʪʦʚ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʝʨʚʠʩ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʦʨʛʘʥʠʟʘʮʠʡ-ʩʦʧʝʨʥʠʢʦʚ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʵʪʘʧʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʦʩʦʟʥʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʧʦʩʪʝʧʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ʌʘʢʪʦʨʘʤʠ, ʧʦʚʣʝʢʰʠʤʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʩʣʝʜʫʶʱʠʝ: ʥʘʩʳʱʝʥʠʝ ʨʳʥʢʘ ʪʦʚʘʨʘʤʠ; 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʩʧʨʦʩʘ; ʦʙʦʩʪʨʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ 

ʙʦʨʴʙʳ; ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʠʟʤʝʥʝʥʠʡ; ʥʝʧʦʣʥʦʪʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʛʦ ʙʫʜʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʠ ʚʣʠʷʥʠʠ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ; ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ.  
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʚʥʝʰʥʠʝ ʠ 

ʚʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ, ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʬʠʨʤʳ 

(ʊʘʙʣ.1).  

ʊʘʙʣʠʮʘ 1 

ʄʝʪʦʜʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʄʘʪʨʠʯʥʳʡ ʤʝʪʦʜ  ʉʧʝʮʠʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

SWOT ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʢʨʫʧʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ  

PEST ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ  

SPACE ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʟʠʮʠʡ ʢʦʤʧʘʥʠʠ ʥʘ ʨʳʥʢʝ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

 

ʄʘʪʨʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʘʥʘʣʠʟ 

ʥʝ ʪʦʣʴʢʦ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ, ʥʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʩʨʘʚʥʠʚʘʪʴ 

ʜʝʡʩʪʚʠʷ ʩʦʧʝʨʥʠʢʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʠʭ ʚʣʠʷʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ 

ʧʦʚʝʜʝʥʠʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. ʕʪʫ 

ʤʝʪʦʜʦʣʦʛʠʶ ʧʨʠʤʝʥʷʶʪ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ 

ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ 

ʧʨʦʜʫʢʮʠʠ ʨʳʥʦʯʥʳʤ ʫʩʣʦʚʠʷʤ (ʧʦʨʪʬʝʣʴ 

ʧʨʦʜʫʢʮʠʠ). 

ɼʘʥʥʳʝ ʪʠʧʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ 

ʦʮʝʥʢʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʨʘʪʝʛʠʠ (ʨʠʩ. 1).  

 

 

 

ʈʠʩʫʥʦʢ 1. ʄʝʪʦʜʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

 

SWOT-ʘʥʘʣʠʟ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʚʳʟʦʚʳ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʨʳʥʢʘ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ (ʊʘʙʣ. 2). 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʘʥʠʠ 

ʜʦʣʞʥʳ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʩʪʨʘʪʝʛʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʫʩʧʝʰʥʘʷ ʩʪʨʘʪʝʛʠʷ ʜʦʣʞʥʘ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʚʣʠʷʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʢʦʤʧʘʥʠʠ ʥʘ ʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ɸʥʘʣʠʟ 

ʢʦʥʢʫʨʝʥʮʠʠ ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʮʠʠ 

ʠ ʧʦʟʠʮʠʡ ʢʦʤʧʘʥʠʠ ʚ ʦʪʨʘʩʣʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʜʝʡʩʪʚʠʡ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʫʩʧʝʭʘ. ʅʘ ʧʨʠʤʝʨʝ ɻʂ ñʊʫʨʙʦʢʦʤò ʙʳʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ 

ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʩʧʦʨʪʥʦʡ ʠ ʟʘʤʝʱʘʶʱʝʡ 

ʠʤʧʦʨʪ ʧʨʦʜʫʢʮʠʠ.  

ʆʮʝʥʠʚʘʷ ʢʦʩʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ ʥʘ ɻʂ 

ñʊʫʨʙʦʢʦʤò, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʨʦʙʣʝʤʥʳʤʠ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʧʦʣʠʪʠʯʝʩʢʠʝ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ 

ʬʘʢʪʦʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʩʚʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʧʦʣʦʞʝʥʠʝ ʢʦʤʧʘʥʠʠ, 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʢʦʤʧʘʥʠʶ ʢ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʪ ʝʡ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʚʳʰʘʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ. ʂ 

ʥʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʳʤ ʬʘʢʪʦʨʘʤ ʧʨʷʤʦʛʦ ʚʥʝʰʥʝʛʦ 

ʚʣʠʷʥʠʷ ʦʪʥʦʩʷʪʩʷ ʧʦʩʪʘʚʱʠʢʠ ʠ ʢʦʥʢʫʨʝʥʪʳ. 

ʇʨʦʙʣʝʤʘ ɻʂ ñʊʫʨʙʦʢʦʤò ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪ ʠʤʧʦʨʪʘ ʩʳʨʴʷ, ʯʪʦ 

ʜʝʣʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʦʣʝʝ ʜʦʨʦʛʠʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ 

ʢʦʣʝʙʘʥʠʡ ʤʠʨʦʚʳʭ ʮʝʥ ʥʘ ʵʪʦ ʩʳʨʴʝ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʚʘʨʳ, ʚʣʠʷʝʪ ʥʘ ʮʝʥʫ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʩʥʠʞʘʝʪ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ ʚ ʫʩʣʦʚʠʷʭ 

ʙʦʣʴʰʦʛʦ ʚʳʙʦʨʘ ʜʝʰʝʚʳʭ ʠʤʧʦʨʪʥʳʭ ʪʦʚʘʨʦʚ. 

 

ʄʝʪʦʜʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʧʨʠʷʪʠʷ 

SWOT PEST SPACE 

ɸʥʘʣʠʟ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ 

ʩʪʦʨʦʥ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʛʨʦʟ ʧʦ 

ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ 

ɸʥʘʣʠʟ ʚʣʠʷʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ, 

ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʘʪʝʛʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ  
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ʊʘʙʣʠʮʘ 2  

ʄʘʪʨʠʮʘ SWOT- ʘʥʘʣʠʟʘ ɻʂ çʊʫʨʙʦʢʦʤè 

 

ɺʥʝʰʥʷʷ ʩʨʝʜʘ 

 

 

 

 

 

 

ɺʥʫʪʨʝʥʥʷʷ ʩʨʝʜʘ 

ɺʦʟʤʦʞʥʦʩʪʠ  ʋʛʨʦʟʳ 

1. ʋʣʫʯʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ; 

2. ʆʙʥʦʚʣʝʥʠʝ ʜʠʟʘʡʥʘ ʠ 

ʫʧʘʢʦʚʢʠ ʧʨʦʜʫʢʮʠʠ; 

3. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ; 

4. ʈʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʠ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʝʨʚʠʩʥʳʭ ʫʩʣʫʛ; 

5. ʈʘʙʦʪʘ ʥʘʜ ʫʟʥʘʚʘʝʤʦʩʪʴʶ 

ʙʨʝʥʜʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

3 

2 

4 

1 

 

5 

1. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʢʦʥʢʫʨʝʥʮʠʠ; 

2. ʕʬʬʝʢʪʠʚʥʳʡ ʤʘʨʢʝʪʠʥʛ ʠ 

ʧʨʦʜʘʞʠ; 

3. ʋʩʠʣʝʥʠʝ ʚʥʝʰʥʝʡ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʚʳʭʦʜ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʨʳʥʢʠ 

3 

2 

 

1 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʪʘʣʴʷʥʩʢʦʛʦ ʠ 

ʥʝʤʝʮʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

 2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʫʧʨʘʚʣʝʥʠʷ 

3. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʢʦʤʘʥʜʳ; 

4. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʢʫʣʴʪʫʨʘ, 

ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʮʝʥʥʦʩʪʷʭ ʠ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʥʦʨʤʘʭ 

5. ʉʪʘʙʠʣʴʥʦʝ ʬʠʥʘʥʩʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ  

 

5 

 

 

 

 

2 

 

 

3 

 

4 

 

 

1 

ʉʠɺ: 

1. ʈʘʟʚʠʪʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʝʛʦ ʠʪʘʣʴʷʥʩʢʦʛʦ ʠ 

ʥʝʤʝʮʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʧʦʟʠʮʠʡ ʙʨʝʥʜʘ. 

2. ʉʥʠʞʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟ-ʟʘ 

ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʧʦ ʧʨʠʯʠʥʝ 

ʧʨʦʙʣʝʤ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʫʩʣʫʛ 

ʉʠʋ: 

1. ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʨʳʥʢʘ ʠ 

ʚʳʭʦʜ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ ʈʦʩʩʠʠ ʠ 

ʟʘʨʫʙʝʞʴʷ ʩ ʪʝʢʫʱʠʤ, ʦʙʥʦʚʣʝʥʥʳʤ ʠ 

ʥʦʚʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ. 

2. ɺʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʩʢʠʜʦʢ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʮʝʥʦʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ 

3. ʉʦʟʜʘʥʠʝ ʩʪʨʘʪʝʛʠʠ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ   

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ 

1. ʉʥʠʞʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

2. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

3. ʅʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʝ 

ʩʠʩʪʝʤʳ ʤʘʨʢʝʪʠʥʛʘ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʜʘʞ 

 

1 

 

 

2 

 

3 

ʉʣʠɺ:  

1. ʈʘʙʦʪʘ ʥʘʜ ʧʦʚʳʰʝʥʠʝʤ 

ʫʟʥʘʚʘʝʤʦʩʪʠ, ʨʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʨʳʥʢʘ 

2. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʮʝʥ ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʳ ʩʢʠʜʦʢ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

3. ʇʨʦʙʣʝʤʳ ʩʦ ʩʙʳʪʦʤ ʧʦ ʧʨʠʯʠʥʝ 

ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ 

ʉʃʠʋ: 

1. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠʟʜʝʨʞʝʢ, 

ʫʢʨʝʧʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ 

ʚʣʠʷʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ 

ʢʦʥʢʫʨʝʥʮʠʠ. 

2. ʇʦʪʝʨʷ ʨʳʥʦʯʥʳʭ ʧʦʟʠʮʠʡ ʠʟ-

ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠ 

ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʙʳʪ ʤʝʨʦʧʨʠʷʪʠʡ 

 

 

ʇʫʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ: 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʨʘʟʚʠʪʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʨʝʛʠʦʥʘ, ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, 

ʩʥʠʞʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʨʝʦʨʛʘʥʠʟʘʮʠʷ 

ʩʠʩʪʝʤ ʩʳʨʴʝʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʣʠʪʝʡʥʳʭ, 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ 

ʛʘʟʦʩʥʘʙʞʝʥʠʝ, ʧʝʨʝʩʤʦʪʨ ʩʠʩʪʝʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʚ ʯʘʩʪʠ ʤʝʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʣʦʛʦʚ, 

ʧʨʠʤʝʥʝʥʠʝ ʧʦʥʠʞʝʥʥʳʭ ʩʪʘʚʦʢ ï çʥʘʣʦʛʦʚʳʭ 

ʣʴʛʦʪè (ʥʘʧʨʠʤʝʨ, ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʟʝʤʣʶ ʠ 

ʪ.ʜ.).  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʩʦʟʜʘʥʠʝʤ 

ʦʩʥʦʚʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ (ʪʦ ʝʩʪʴ ʪʦ, ʯʪʦ 

ʥʘʯʠʥʘʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ 2023 ʛʦʜʘ). 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʙʦʪʫ 

ʢʦʤʧʘʥʠʠ ʩʦ ʩʪʦʨʦʥʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ PEST-ʘʥʘʣʠʟ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʧʦ ʯʝʪʳʨʝʤ ʢʘʪʝʛʦʨʠʷʤ 

ʤʘʢʨʦʩʨʝʜʳ. ʀʪʦʛʠ ʘʥʘʣʠʟʘ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʨʳʥʢʘ. 

ʕʪʦ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ 

ʢʦʤʧʘʥʠʠ ʩʣʝʜʫʝʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ 

ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. PEST-ʘʥʘʣʠʟ ʣʫʯʰʝ 

ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʦʡ 

ʩʨʝʜʳ ʢʦʤʧʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, ʪʘʢ ʢʘʢ ʦʥ 

ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ ʚʥʝʰʥʶʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʠ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʥʝʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʝʛʦ ï ʚʳʷʚʠʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʞʝʣʘʪʝʣʴʥʳʝ ʠ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʩʦʙʳʪʠʷ, ʪʝʥʜʝʥʮʠʠ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʠʥʷʪʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ ʚʣʠʷʥʠʷ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʶ ʧʦʣʠʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʳʥʦʯʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʪʝʭʥʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦ ʚ ʮʝʣʦʤ 

ʚʳʩʪʫʧʘʶʪ ʚʘʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʜʝʣʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

PEST-ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 4 ʯʘʩʪʝʡ. ʂʘʞʜʳʡ ʬʘʢʪʦʨ ʠʤʝʝʪ 

ʩʚʦʡ ʚʝʩ (V) ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʠ ʩʚʦʝ ʚʣʠʷʥʠʝ (ɺ), 

ʚʳʨʘʞʘʶʱʠʝʩʷ ʯʝʨʝʟ ʦʮʝʥʢʠ: 

1 - ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʮʝʥʠʚʘʝʤʦʛʦ 

ʬʘʢʪʦʨʘ (ʧʨʠʙʣʠʞʘʶʱʝʝʩʷ ʢ ʦʪʩʫʪʩʪʚʠʶ); 

2 ï ʬʘʢʪʦʨ ʦʢʘʟʳʚʘʝʪ ʥʝʢʦʪʦʨʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʙʦʪʫ ʢʦʤʧʘʥʠʠ; 

3 ï ʬʘʢʪʦʨ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʪʫ 

ʢʦʤʧʘʥʠʠ.  
ʉʠʣʫ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

 

P = V ÖB,    (1), 

 

ʛʜʝ P ï ʦʙʱʘʷ ʩʠʣʘ ʚʣʠʷʥʠʷ ʚʩʝʭ ʬʘʢʪʦʨʦʚ; V 

ï ʚʝʩʦʤʦʩʪʴ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ; B ï ʩʠʣʘ ʚʣʠʷʥʠʷ 

ʢʘʞʜʦʛʦ ʠʟ ʬʘʢʪʦʨʦʚ.  

 

PEST-ʘʥʘʣʠʟ ð ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʠʟʘ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢʦʤʧʘʥʠʠ. ʆʥ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʢʦʤʧʘʥʠʠ, ʠ ʦʮʝʥʠʪʴ ʠʭ ʚʣʠʷʥʠʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ɻʂ 

ñʊʫʨʙʦʢʦʤò. ʆʜʥʘʢʦ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʘʭ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʤʦʛʫʪ ʠʤʝʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʩʪʨʘʪʝʛʠʶ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, SPACE-ʘʥʘʣʠʟ ï ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʢʦʤʧʘʥʠʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ï 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʠ ʦʮʝʥʠʚʘʝʪ 4 

ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ: ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʳʥʢʘ, 

ʬʠʥʘʥʩʦʚʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʬʠʨʤʳ ʠ 

ʚʳʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. 

ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ ʢʨʠʪʝʨʠʝʚ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʜʣʷ ʦʮʝʥʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ: [5]: 

- ʬʠʥʘʥʩʦʚʘʷ ʩʠʣʘ ʧʨʝʜʧʨʠʷʪʠʷ (FS) 

ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʪʘʢʠʭ ʢʘʢ ʬʠʥʘʥʩʦʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʣʠʢʚʠʜʥʦʩʪʴ, 

ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʟʘʧʘʩʦʚ ʠ ʜʨʫʛʠʭ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʚʣʝʢʘʪʴ 

ʢʘʧʠʪʘʣ; 

- ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ (ʉɸ) 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʪʘʢʠʤ ʢʘʢ 

ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʵʪʘʧ ʝʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʦʨʛʦʚʦʡ ʤʘʨʢʝ ʠ 

ʜʨʫʛʠʤ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʜʦʣʷ ʨʳʥʢʘ, 

ʟʘʥʠʤʘʝʤʘʷ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʠ ʩʪʝʧʝʥʴ ʝʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʠʚʘʝʪʩʷ 

ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ 

ʢʦʥʢʫʨʝʥʪʦʚ. 

- ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ (IS) 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʆʜʥʠʤ ʠʟ 

ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʝʤʢʦʩʪʴ ʨʳʥʢʘ ʩ  

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʥʦʨʤʘ 

ʧʨʠʙʳʣʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʪʨʘʩʣʠ ʠ ʬʠʥʘʥʩʦʚʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ. ɸʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʴ ʪʘʢʞʝ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʦʮʝʥʢʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʪʨʘʩʣʠ. ʃʝʛʢʦʩʪʴ 

ʚʭʦʞʜʝʥʠʷ ʥʘ ʨʳʥʦʢ ʠ ʫʨʦʚʝʥ ɹʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʦʪʨʘʩʣʠ, ʪʘʢʞʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʦʪʨʘʩʣʠ. 

- ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ (ES) ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʪʝʤʧʳ ʠʥʬʣʷʮʠʠ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʧʨʦʩʘ 

ʠ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʜʦʩʪʫʧʘ ʥʘ ʨʳʥʦʢ. 

ʕʪʦʪ ʤʝʪʦʜ ʠʤʝʝʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ, ʥʦ ʦʥ 

ʚʩʝ ʝʱʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ. ɼʦ 2022 ʛʦʜʘ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ ʙʳʣʠ 

ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ ʠ ʧʘʥʜʝʤʠʶ COVID-19. 

ʆʜʥʘʢʦ, ʜʘʞʝ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ SPACE-ʘʥʘʣʠʟ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʠʭ 

ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ. 

ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʧʦʣʦʞʝʥʠʷ ʢʦʤʧʘʥʠʠ ʚ ʦʪʨʘʩʣʠ. 

ʇʦʩʣʝ ʨʘʩʯʝʪʘ ʙʘʣʣʦʚ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʠʭ 

ʟʥʘʯʝʥʠʷ ʩ ʦʩʴʶ ʢʦʦʨʜʠʥʘʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʮʝʣʴʶ ʥʘʛʣʷʜʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʚʝʢʪʦʨ 

ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʘʷ ʨʝʢʦʤʝʥʜʦʚʘʥʘ, ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ 

ʢʦʦʨʜʠʥʘʪʳ ʜʣʷ ʪʦʯʢʠ S (x; y), ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ 

[5]: 

 

CAISx -=  (2) 

 
ESFSy -=  (3) 
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PEST-ʘʥʘʣʠʟ ʜʣʷ ɻʂ çʊʫʨʙʦʢʦʤè 

 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʤʝʪʦʜʦʤ SPACE-ʘʥʘʣʠʟʘ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʦ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ 

ʢʦʪʦʨʦʤ ʜʦʣʞʥʘ ʜʚʠʛʘʪʴʩʷ ʢʦʤʧʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ 4 

ʧʦʢʘʟʘʥʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ. 

ʄʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʦʤʧʘʥʠʠ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʘʛʨʝʩʩʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʊʘʢʘʷ 

ʩʪʨʘʪʝʛʠʷ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʦʝ 

ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʠ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ï 7,65), ʘ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʝʡʰʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ. ʆʩʥʦʚʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ 

ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʮʝʥʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ, 

ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʙʨʝʥʜʘ.  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʛʨʝʩʩʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ 

ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʧʝʨʝʭʦʜʥʳʤ ʵʪʘʧʦʤ ʢ ʨʘʟʚʠʪʠʶ ʠ 

ʩʪʘʥʦʚʣʝʥʠʶ ʵʢʩʧʦʨʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠʚʣʝʯʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʫʟʥʘʚʘʝʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʇʦʣʠʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ V B P ʉʦʮʠʘʣʴʥʳʝ ʬʘʢʪʦʨʳ V B P 

¶ ʉʪʝʧʝʥʴ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ 

¶ ʃʦʙʙʠʨʦʚʘʥʠʝ ʯʴʠʭ-ʪʦ 

ʠʥʪʝʨʝʩʦʚ, ʢʦʨʨʫʧʮʠʦʥʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ 

¶ ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʥʘʣʦʛʦʚʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

¶ ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ 

ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

¶ ʇʨʦʪʝʢʮʠʦʥʠʟʤ  

¶ ʄʝʞʜʫʥʘʨʦʜʥʳʝ  ʜʦʛʦʚʦʨʳ 

ʠ ʩʦʛʣʘʰʝʥʠʷ 

¶ ʅʘʮʠʦʥʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ 

¶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ 

ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ  

0,25 

 

0,2  

 

 

0,15  

 

0,1  

 

0,05  

 

0,05  

0,15  

 

0,05 

3 

 

3  

 

 

2  

 

2  

 

3  

 

3  

3  

 

1 

0,75  

 

0,6  

 

 

0,3  

 

0,2  

 

0,15  

 

0,15  

 

0,45  

0,05 

¶ ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ 

¶ ʄʦʙʠʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

¶ ʂʦʣʠʯʝʩʪʚʦ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

¶ ʀʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʷ 

ʢʦʤʧʘʥʠʠ 

¶ ʉʦʮʠʘʣʴʥʘʷ 

ʩʪʘʙʠʣʴʥʦʩʪʴ 

¶ ʉʦʮʠʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ, ʚ 

ʪ.ʯ. ʤʝʞʜʫʥʘʨʦʜʥʘʷ 

 

0,25  

0,2  

 

0,1  

 

 

0,25  

 

0,1  

0,1 

2  

2  

 

2  

 

 

3  

 

1  

1 

0,5 

 0,4  

 

0,2  

 

 

0,75  

 

0,1 

0,1 

ʉʫʤʤʘ 1   ʉʫʤʤʘ 1   

ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ  

2,5  ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

2,0  

ʉʠʣʘ ʚʣʠʷʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ  2,65 ʉʠʣʘ ʚʣʠʷʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ   2,05 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ V  B  P ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ V  B  P 

¶ ʋʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ 

¶ ʇʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʡ 

ʪʦʨʛʦʚʣʠ  

¶ ʊʝʤʧʳ ʨʘʟʚʠʪʠʷ ʠʥʬʣʷʮʠʠ 

¶ ʇʦʢʘʟʘʪʝʣʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʚʘʣʶʪʥʦʛʦ ʨʳʥʢʘ 

¶ ʋʨʦʚʝʥʴ ʩʨʝʜʥʝʡ ʟʘʨʧʣʘʪʳ 

¶ ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʚ  

ʦʪʨʘʩʣʠ 

¶ ʆʪʥʦʰʝʥʠʷ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʵʢʦʥʦʤʠʢʝ 

¶ ʋʨʦʚʝʥʴ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ 

0,2  

 

0,05  

 

0,1  

 

0,2  

0,05  

 

0,15  

 

0,1  

 

0,15 

3  

 

3  

 

2  

 

3  

1  

 

3  

 

3  

 

3 

0,6  

 

0,15  

 

0,2  

 

0,6  

0,05 

 

0,45 

 

0,3  

 

0,45 

¶ ʋʨʦʚʝʥʴ ʅʊʈ 

¶ ʀʥʥʦʚʘʮʠʠ ʚ ʪʝʭʥʠʢʝ ʠ 

ʪʝʭʥʦʣʦʛʠʷʭ 

¶ ɼʦʩʪʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ, 

ʣʠʮʝʥʟʠʡ ʠ ʧʘʪʝʥʪʦʚ 

¶ ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ 

¶ ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʤʦʱʥʦʩʪʠʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

¶ ʈʘʩʪʫʱʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʤʦʱʥʦʩʪʠ 

0,2 

 

0,1  

 

0,15  

 

0,1  

 

0,25  

 

 

0,1  

 

 

0,1 

3  

 

2  

 

1  

 

2  

 

3  

 

 

2  

 

 

2 

0,6 

 

0,2  

 

0,15  

 

0,2  

 

0,75  

 

 

0,2 

 

 

0,2 

ʉʫʤʤʘ  1   ʉʫʤʤʘ  1   

ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ  

2,6  ʉʨʝʜʥʷʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ  

2,1  

ʉʠʣʘ ʚʣʠʷʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ  2,8 ʉʠʣʘ ʚʣʠʷʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ  2,3 
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150  

 

ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʜʫʢʮʠʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʥʝʰʥʠʝ ʨʳʥʢʠ.  

 

ʊʘʙʣʠʮʘ 4  

ɺʳʯʠʩʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ SPACE-ʤʘʪʨʠʮʳ ʜʣʷ ɻʂ çʊʫʨʙʦʢʦʤè 

 

ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʣʠ 

çʬʠʥʘʥʩʦʚʘʷ ʩʠʣʘ ʧʨʝʜʧʨʠʷʪʠʷè (FS) 

V  B  P ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʝʢʪʦʨʘ ʠʣʠ 

ʦʪʨʘʩʣʠ (IS) 

V  B

  

P 

¶ ʥʦʨʤʘ ʧʨʠʙʳʣʠ (ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ); 

¶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

¶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʨʦʚʘʥʥʦʛʦ 

ʢʘʧʠʪʘʣʘ; 

¶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ; 

¶ ʫʨʦʚʝʥʴ ʟʘʜʦʣʞʝʥʥʦʩʪʠ; 

¶ ʋʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʘʠʤʩʪʚʦʚʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʪ.ʜ. 

0,25  

0,1  

 

0,15 

0,2  

0,1  

 

0,2 

6  

5  

 

5  

6 

4  

 

4 

1,5  

0,5  

 

0,75 

1,2  

0,4  

 

0,8 

¶ ʂʦʥʢʫʨʝʥʮʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʠ 

ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ, 

ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ;    

¶ ʫʨʦʚʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʚʳʙʨʘʥʥʦʡ ʦʪʨʘʩʣʠ ʥʘ 

ʦʪʨʘʩʣʝʚʦʤ ʨʳʥʢʝ; 

¶ ʨʘʩʰʠʨʝʥʠʝ ʠ ʨʦʩʪ ʦʪʨʘʩʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʨʳʥʢʘ;   

¶ ʩʪʘʜʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ; 

¶ ʫʨʦʚʝʥʴ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠ ʧʦʢʘʟʘʪʝʣʴ 

ʥʦʨʤʳ ʫʨʦʚʥʷ ʧʨʠʙʳʣʠ ʦʪʨʘʩʣʠ; 

¶ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʜʫʢʮʠʠ 

ʦʪʨʘʩʣʠ ʚ ʜʨʫʛʠʭ ʩʝʢʪʦʨʘʭ 

ʵʢʦʥʦʤʠʢʠ ʠ ʪ.ʜ. 

0,2  

 

 

0,1  

 

0,25  

 

0,1  

 

0,2  

 

0,15 

6

  

 

 

4 

 

8

  

 

4

  

 

8

  

 

7 

1,2  

 

 

0,4  

 

2,0  

 

0,4  

 

1,6  

 

1,05 

ʆʙʱʘʷ ʦʮʝʥʢʘ  5,15 ʆʙʱʘʷ ʦʮʝʥʢʘ  7,65 

ʂʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʣʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ 

(CA)  

V  B  P ʉʪʘʙʠʣʴʥʦʩʪʴ ʩʝʢʪʦʨʘ ʠʣʠ 

ʦʪʨʘʩʣʠ (ES) 

V  B

  

P 

¶ ʪʝʤʧ ʠ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʜʦʣʠ 

ʨʳʥʢʘ; 

1. ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ; 

2. ʨʘʟʚʠʪʠʝ ʩʣʫʞʙʳ ʤʘʨʢʝʪʠʥʛʘ (ʠ 

ʜʨʫʛʠʭ ʧʦʜʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʟʥʘʯʠʤʳʭ ʜʣʷ ʦʪʨʘʩʣʠ);   

3. ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʝʛʦ ʩʪʨʫʢʪʫʨʘ (ʩ ʫʯʝʪʦʤ 

ʫʨʦʚʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ);   

4. ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ; 

5. ʙʣʠʟʦʩʪʴ ʦʪʥʦʰʝʥʠʡ ʩ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʜʨ.  
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7  

4 

1,2  

 

0,6  

1,6  

 

 

1,5  

 

 

1,4  

0,4 

¶ ʪʝʤʧ ʨʦʩʪʘ (ʫʧʘʜʢʘ) 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ; 

6. ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʟʘʨʫʙʝʞʥʦʛʦ 

ʢʘʧʠʪʘʣʘ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ; 

7. ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʅʊʇ; 

8. ʫʨʦʚʝʥʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʦʪʨʘʩʣʴ;   

9. ʫʨʦʚʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʨʘʩʣʠ 

ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʩʳʨʴʝʚʳʭ ʨʳʥʢʦʚ; 

10. ʫʨʦʚʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪʨʘʩʣʠ ʦʪ ʨʘʟʚʠʪʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʚʢʣʶʯʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ) ʠ ʜʨ. 

0,1  

 

0,15  

 

0,15  

 

0,2  

 

 

0,3  

 

0,1 

2

  

 

5

  

 

5

  

 

3

  

 

 

8

  

 

4 

0,2  

 

0,75  

 

0,75  

 

0,6  

 

 

2,4  

 

0,4 

ʆʙʱʘʷ ʦʮʝʥʢʘ  6,7 ʆʙʱʘʷ ʦʮʝʥʢʘ  5,1 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʝʢʪʦʨʘ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ [51] 

FS 

ɸʛʨʝʩʩʠʚʥʘʷ 

 

S (x;y) 

ʉɸ 

ʂʦʥʩʝʨʚʘʪʠʚʥʘʷ 

IS 

ʂʦʥʢʫʨʝʥʪʥʘʷ  ES 

ʆʙʦʨʦʥʠʪʝʣʴʥʘʷ 

 

 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 

151  

 

ʉʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʩʪʘ ʠ 

ʣʦʛʠʯʥʘ, ʦʜʥʘʢʦ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʩ ʩʘʤʦʡ ʚʘʞʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʆʥʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʜʥʘʢʦ 

ʵʪʦ ʥʝ ʜʘʝʪ ʛʘʨʘʥʪʠʶ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʄʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʤʦʱʴ ʚ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪ.ʯ. ʜʣʷ ʦʢʘʟʘʥʠʷ 

ʧʦʤʦʱʠ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʦʜʥʘʢʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ. 

ɹʣʘʛʦʜʘʨʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʤʦʞʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ 

ʨʘʟʚʠʪʠʷ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴʩʷ 

ʦʙʦʩʥʦʚʘʥʥʘʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ, 

ʚʩʝʩʪʦʨʦʥʥʷʷ ʧʦʜʜʝʨʞʢʘ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ [4]. 

ʊʘʢ, ɻʨʫʧʧʘ ʢʦʤʧʘʥʠʡ çʊʫʨʙʦʢʦʤè ʟʘʥʠʤʘʝʪ 

ʚʳʛʦʜʥʫʶ ʧʦʟʠʮʠʶ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ ʥʝ ʪʦʣʴʢʦ 

ʛʦʨʦʜʘ ʄʝʣʠʪʦʧʦʣʷ ʠ ɿʘʧʦʨʦʞʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʥʦ ʠ 

ʥʦʚʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ʉ ʧʦʤʦʱʴʶ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʦʟʤʦʞʥʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʚʦʝʡ ʥʠʰʠ ʥʘ ʨʳʥʢʝ, ʦʮʝʥʢʝ 

ʢʦʥʢʫʨʝʥʪʦʚ ʦʪʨʘʩʣʠ, ʘ ʪʘʢʞʝ ï ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʜʘʣʴʥʝʡʰʝʤ ʚʥʝʜʨʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ, 

ʧʦʠʩʢʫ ʧʘʨʪʥʝʨʦʚ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ, 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠ 

ʪ.ʜ.  

 

*  ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʟʨʝʟʝ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʪʝʤʳ ʥʘ ʧʝʨʠʦʜ 2023-

2025 ʛʛ. ʧʦ ʪʝʤʝ çʂʦʥʮʝʧʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʥʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʢʦʜ (ʰʠʬʨ) 

ʥʘʫʯʥʦʡ ʪʝʤʳ, ʧʨʠʩʚʦʝʥʥʳʡ ʫʯʨʝʜʠʪʝʣʝʤ FRRS-

2023-0036). 
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ʋɼʂ: 346.26:364 

 

ɿɸʈʋɹɽɾʅʓʁ ʆʇʓʊ ʈɸɿɺʀʊʀʗ 

ʉʆʎʀɸʃʔʅʆɻʆ ʇʈɽɼʇʈʀʅʀʄɸʊɽʃʔʉʊɺɸ 

 

ʐʠʭʘʣʠʝʚʘ ɼʞʘʥʥʝʪ ʉʝʨʛʦʝʚʥʘ 

ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʠʥʢʣʶʟʠʚʥʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʩʠʡʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʦʮʠʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡè, 

ʛ. ʄʦʩʢʚʘ  

 

ɹʝʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ɺ. 

ʇʣʝʭʘʥʦʚʘè ʚ ʛ. ʇʷʪʠʛʦʨʩʢʝ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ, 

ʛ. ʇʷʪʠʛʦʨʩʢ 
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʟʘʨʫʙʝʞʥʳʭ 
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ɺ ʩʣʦʞʥʳʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʫʞʝʩʪʦʯʝʥʠʶ ʩʘʥʢʮʠʡ ʚ ʦʪʥʦʰʝʥʠʠ 

ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʟʥʝʩʘ ʩʦ ʩʪʦʨʦʥʳ ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ  

ʨʘʟʚʠʪʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ʉʝʛʦʜʥʷ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʩʦʮʠʘʣʴʥʦʡ ʤʠʩʩʠʠ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʈʦʩʩʠʠ ʵʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʘʢʪʠʚʥʝʝ ʧʦʣʫʯʘʝʪ ʧʦʜʜʝʨʞʢʫ ʢʘʢ ʦʪ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʮʠʘʣʴʥʦʤʫ  

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʫ ʩʣʦʞʥʦ ʚʳʞʠʚʘʪʴ ʙʝʟ 

ʜʝʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʤʝʪʦʜʦʚʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. 

ʊʦʛʜʘʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩʦʙʝʩʧʝʯʝʥʠʝʤ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʦʪʚʝʯʘʶʱʝʛʦ ʩʦʚʨʝʤʝʥʥʳʤ ʟʘʧʨʦʩʘʤ ʦʙʱʝʩʪʚʘ ʠ 

ʚʳʟʦʚʘʤ ʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. ɼʦ ʩʠʭ ʧʦʨ ʧʨʠʦʨʠʪʝʪʥʘʷ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳʧʨʠʥʘʜʣʝʞʠʪ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʚ ʚʠʜʝ ʛʨʘʥʪʦʚ ʠ  ʩʫʙʩʠʜʠʡ. 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʟʘʜʘʯʠ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʚʨʝʤʝʥʥʦʤ ʣʘʛʝ. 

ʆʜʥʘʢʦʩʦʮʠʘʣʴʥʳʡ ʙʠʟʥʝʩ 

ʧʨʝʜʧʦʣʘʛʘʝʪʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ, ʨʘʩʩʯʠʪʘʥʥʳʡ 

ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʦʮʠʘʣʴʥʳʝʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʜʦʣʞʥʳ ʟʘʚʠʩʝʪʴ ʦʪ 

ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʪʦʯʝʯʥʳʭ ʤʝʨ ʬʠʥʘʥʩʦʚʦʡ 

ʧʦʤʦʱʠ. ʊʨʘʝʢʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʟʜʘʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʩʦʟʜʘʶʱʝʡ 

ʫʩʪʦʡʯʠʚʳʡ ʠ ʧʨʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ[11]. 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ 

ʯʠʩʣʦ ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʫʚʝʣʠʯʠʣʦʩʴ ʚ 3 ʨʘʟʘ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʦʩʪʧʘʥʜʝʤʠʡʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʩʣʦʞʥʫʶ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʭʫʜʰʘʶʱʫʶ ʨʘʟʚʠʪʠʝ ʙʠʟʥʝʩʘ. ʂʦʥʝʯʥʦ, ʵʪʫ 

ʩʠʪʫʘʮʠʶ ʦʙʫʩʣʦʚʣʠʚʘʝʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʱʥʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ 

ʦʪʢʨʳʪʠʠ ʚʦ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ ʎʝʥʪʨʦʚ 

ʠʥʥʦʚʘʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. ʉʦʮʠʘʣʴʥʳʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʩʪʘʣʠ ʜʦʩʪʫʧʥʝʝ ʛʨʘʥʪʳ ʠ 

ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʬʠʥʘʥʩʦʚʳʝ ʧʨʦʛʨʘʤʤʳ [14]. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ çʩʦʮʠʘʣʴʥʦʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ï ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʮʝʣʝʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ 

ʨʝʰʝʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʛʨʘʞʜʘʥ ʠ ʦʙʱʝʩʪʚʘ 
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ʠ ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʯʘʩʪʴʶ 1 ʩʪʘʪʴʠ 24.1 

ʥʘʩʪʦʷʱʝʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘè [1]. 

ʀʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʷʩʥʦ, ʯʪʦ ʦʩʥʦʚʦʡ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʪʦ ʝʩʪʴ ʥʘ 

ʩʦʮʠʘʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝ ʞʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʙʠʟʥʝʩʦʤ. ʅʘ ʩʘʡʪʝ ʬʦʥʜʘ çʅʘʰʝ ʙʫʜʫʱʝʝè, ʮʝʣʴ 

ʢʦʪʦʨʦʛʦ ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, 

ʧʨʠʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʪʨʘʢʪʦʚʢʘ:  çʉʦʮʠʘʣʴʥʦʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ï ʥʦʚʘʪʦʨʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʠʟʥʘʯʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʝʰʝʥʠʝ ʠʣʠ 

ʩʤʷʛʯʝʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʦʙʱʝʩʪʚʘ ʥʘ 

ʫʩʣʦʚʠʷʭ ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠè [8]. 

ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ 

ʘʩʧʝʢʪʦʚ. ʉʦʮʠʘʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʢʨʳʚʘʪʴ ʩʚʦʠ ʠʟʜʝʨʞʢʠ, ʘ 

ʛʨʘʥʪʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʩʫʙʩʠʜʠʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʊʘʢʞʝʧʨʦʜʫʢʮʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʙʠʟʥʝʩʘ 

ʜʦʣʞʥʘʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ[7,9]. 

ʇʝʨʝʭʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʥʘ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ʨʦʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ. 

ɹʝʟʞʘʣʦʩʪʥʦ ʫʜʘʨʠʚʰʠʝ ʧʦ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʣʦʢʜʘʫʥʳ, ʚʳʟʚʘʥʥʳʝʢʦʚʠʜʥʦʡ 

ʧʘʥʜʝʤʠʝʡ, ʧʦʢʘʟʘʣʠ ʚʘʞʥʦʩʪʴ ʦʨʠʝʥʪʘʮʠʠ ʥʘ 

ʠʥʢʣʶʟʠʚʥʫʶ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. 

ʆʙʝʩʧʝʯʠʚʘʷ ʧʨʘʚʦʚʫʶ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ 

ʧʦʜʜʝʨʞʢʫ, ʛʦʩʫʜʘʨʩʪʚʦ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ  ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʩʣʝʜʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʤʦʛʫʪ ʥʝ 

ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʠ ʫʩʣʫʛʘʤʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʯʠʤʠ 

ʤʝʩʪʘʤʠ ʩʦʮʠʘʣʴʥʦ ʥʝʟʘʱʠʱʝʥʥʳʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʣʶʜʝʡ ʩ ʆɺɿ ʠ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ.ɸʥʘʣʠʟʠʨʫʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ  ʢʦʥʪʝʢʩʪʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʧʨʘʚʦʚʦʡʩʪʘʪʫʩ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʜʠʘʤʝʪʨʘʣʴʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ. ɺ ʦʜʥʠʭ ʩʪʨʘʥʘʭ ʩʦʮʠʘʣʴʥʳʡ 

ʙʠʟʥʝʩ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʚ ʜʨʫʛʠʭʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝʩʧʝʮʠʘʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʬʦʨʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʥʘ ʚʝʜʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ  ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

çʃʠʜʝʨʘʤʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʩʯʠʪʘʶʪʩʷɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

ʉʐɸ,ʀʪʘʣʠʷ, ʉʣʦʚʝʥʠʷ,ʩʪʨʘʥʳ ʉʢʘʥʜʠʥʘʚʠʠ, 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʨʝʷ, ʄʘʣʘʡʟʠʷ, ʀʥʜʠʷ, ɹʘʥʛʣʘʜʝʰ, 

ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳɸʬʨʠʢʠè [2]. 

ʈʘʩʩʤʦʪʨʠʤ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ, ʧʦʜʭʦʜʳ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʢʨʠʪʝʨʠʝʚ ʠ ʬʦʨʤ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʥʝʢʦʪʦʨʳʭ ʟʘʨʫʙʝʞʥʳʭ 

ʩʪʨʘʥʘʭ.ʇʝʨʚʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʟʘʢʨʝʧʠʚʰʠʤ ʚ 2006 

ʛʦʜʫ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʷʚʣʷʝʪʩʷ ʀʪʘʣʠʷ. çʉʦʛʣʘʩʥʦ ʝʛʦ ʧʦʣʦʞʝʥʠʷʤ, 

ʩʦʮʠʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʪʘʙʠʣʴʥʘ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ ʩʦʮʠʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ (ʠʭ ʧʝʨʝʯʝʥʴ ʧʨʦʧʠʩʘʥ ʚ ʟʘʢʦʥʝ 

155/2006)è [2]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʠʪʘʣʴʷʥʩʢʦʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʨʝʛʫʣʠʨʫʶʱʝʤ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʦʮʠʘʣʴʥʦʛʦ ʙʠʟʥʝʩʘ, ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʳʝ ʢʦʦʧʝʨʘʪʠʚʳ, ʟʘʢʦʥ ʦ 

ʢʦʪʦʨʳʭ ʙʳʣ ʧʨʠʥʷʪ ʚ 1991 ʛ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çɿʘʢʦʥ ʦ ʩʦʮʠʘʣʴʥʳʭ ʢʦʦʧʝʨʘʪʠʚʘʭè 

ʫʩʪʘʥʦʚʣʝʥʳʩʣʝʜʫʶʱʠʝʢʘʪʝʛʦʨʠʠ ʩʦʮʠʘʣʴʥʳʭ 

ʢʦʦʧʝʨʘʪʠʚʦʚ: 

ï 1 ʛʨʫʧʧʘ çʉʦʮʠʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝè. ʕʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʫʩʣʫʛʘʭ ʚ ʩʬʝʨʝ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʦʙʨʘʟʦʚʘʥʠʷ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ; 

ï 2 ʛʨʫʧʧʘ çʉʦʮʠʘʣʴʥʦ-ʪʨʫʜʦʚʘʷ 

ʠʥʪʝʛʨʘʮʠʷè. ʆʨʛʘʥʠʟʘʮʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʵʪʦʡ 

ʛʨʫʧʧʝ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ  ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʩʦʮʠʘʣʴʥʦ 

ʫʷʟʚʠʤʳʤ ʩʣʦʝʚ ʦʙʱʝʩʪʚʘ; 

ï 3 ʛʨʫʧʧʘ çʉʤʝʰʘʥʥʳʝ ʩʦʮʠʘʣʴʥʳʝ 

ʢʦʦʧʝʨʘʪʠʚʳè ʠʥʪʝʛʨʠʨʫʶʪ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʘʭ [2]. 

ɿʘʢʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴʪʘʢʠʭ 

ʢʦʦʧʝʨʘʪʠʚʦʚʜʝʡʩʪʚʦʚʘʪʴ ʚ ʮʝʣʷʭʨʝʘʣʠʟʘʮʠʠ 

ʩʦʮʠʘʣʴʥʦʡ ʤʠʩʩʠʠ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʠʪʘʣʴʷʥʩʢʦʤ 

ʦʙʱʝʩʪʚʝ. ʉʦʮʠʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʀʪʘʣʠʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʞʝʩʪʢʦʤ ʧʨʘʚʦʚʦʤ ʧʦʣʝ ʠ 

ʦʙʷʟʘʥʳ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʬʠʥʘʥʩʦʚʳʝ ʦʪʯʝʪʳ ʦʪ 

ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʫʙʣʠʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺ ʛʝʨʤʘʥʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʇʨʠ ʵʪʦʤ ʚ ʩʪʨʘʥʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ.ʊʘʢʠʝ ʬʠʨʤʳ ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ 

ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝʌʈɻ [5]. ɺ 

ʦʩʥʦʚʥʦʤʧʦʜʦʙʥʳʝ ʢʦʤʧʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (gGmbH ï Gesellschaft 

mitbeschrªnkterHaftung), ʜʦʭʦʜʳ ʢʦʪʦʨʳʭʥʝ ʠʤʝʶʪ 

ʧʨʘʚʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʩʨʝʜʠ ʘʢʮʠʦʥʝʨʦʚ.ʆʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʪʦʣʴʢʦ ʥʘ  ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ 

ʮʝʣʠ. ʊʘʢʠʝʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, 

ʥʘʣʦʛʦʚʳʭ ʧʨʝʬʝʨʝʥʮʠʡ.  

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʥʝ ʠʤʝʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. 

ʅʦ ʩʦʮʠʘʣʴʥʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʧʦʣʫʯʠʣʦ 

ʟʜʝʩʴ ʜʦʣʞʥʦʝ ʨʘʟʚʠʪʠʝ.ʉʝʛʦʜʥʷ ʚ ʩʪʨʘʥʝ ʢ 

ʩʦʮʠʘʣʴʥʦʤʫ ʙʠʟʥʝʩʫ ʤʦʛʫʪ ʠʤʝʪʴ ʦʪʥʦʰʝʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʥʳʭ ʬʦʨʤ:ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʩʦʶʟʳ,ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ 

ʬʦʥʜʳ,ʢʦʦʧʝʨʘʪʠʚʳ,ʞʠʣʠʱʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ 

ʨʘʟʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʩʦʙʦʛʦ ʪʠʧʘ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ï ʢʦʤʧʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ 

(communityinterestcompany ï CIC). CIC ʜʦʣʞʥʘ 

ʙʳʪʴ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ.ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʡ 

ʢʦʤʧʘʥʠʝʡ. ʀʩʧʦʣʴʟʫʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʙʣʘʛʘ, CIC ʠʛʨʘʶʪ 

ʧʨʝʚʘʣʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʩʠʣʴʥʦʡ, 

ʫʩʪʦʡʯʠʚʦʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́Ȣ University Science. ΤυɉυϋɊ φτφψ ̄Ȣ 
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ʵʢʦʥʦʤʠʢʠ. çʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʜʘʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ çʙʣʦʢʠʨʦʚʘʥʠʷ 

ʘʢʪʠʚʦʚè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʝʨʝʜʘʯʘ ʘʢʪʠʚʦʚ 

ʢʦʤʧʘʥʠʠ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʟʘ ʚʩʪʨʝʯʥʦʝ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ, ʥʘʧʨʘʚʣʷʝʤʦʝ ʚ ʠʥʪʝʨʝʩʘʭ 

ʩʦʦʙʱʝʩʪʚʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʠʤʫʱʝʩʪʚʦʤ 

ʢʦʤʧʘʥʠʠ ʥʘʟʥʘʯʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʜʦʣʞʥʦʩʪʥʦʝ 

ʣʠʮʦ, ʚʳʩʪʫʧʘʶʱʝʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 

ʫʧʨʘʚʣʷʶʱʝʛʦè [2,16]. 

ʀʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʩʧʝʮʠʬʠʢʠ 

ʨʘʟʚʠʪʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘʧʦʟʚʦʣʷʝʪ ʨʝʟʶʤʠʨʦʚʘʪʴ 

ʩʣʝʜʫʶʱʝʝ:ʝʚʨʦʧʝʡʩʢʠʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʯʘʱʝ ʬʦʨʤʠʨʫʶʪʩʷ  ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ 

ʬʦʨʤʝ ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʠʣʠ 

ʢʦʦʧʝʨʘʪʠʚʘ. ʇʝʨʚʘʷ ʬʦʨʤʘʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʪʝʭ 

ʩʪʨʘʥʘʭ, ʛʜʝ ʶʨʠʜʠʯʝʩʢʠʡ ʩʪʘʪʫʩ  ʥʝʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʝʪ ʥʝʢʦʪʦʨʳʝ ʧʨʝʬʝʨʝʥʮʠʠ ʠ 

ʣʴʛʦʪʳ. ɺ ʪʘʢʠʭ ʩʪʨʘʥʘʭ, ʢʘʢʐʚʝʮʠʷ. ʀʩʧʘʥʠʷ, 

ʌʠʥʣʷʥʜʠʠ ʜʝʡʩʪʚʫʶʪ ʠʤʝʥʥʦ ʢʦʦʧʝʨʘʪʠʚʳ. 

ʂʦʦʧʝʨʘʪʠʚʳ, ʠʤʝʶʱʠʝ ʩʦʮʠʘʣʴʥʫʶ ʤʠʩʩʠʶ ʠ 

ʩʦʟʜʘʶʱʠʝ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʧʨʠʟʥʘʶʪʩʷ ʚ 

ʵʪʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʩʦʮʠʘʣʴʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ[3,6]. 

ɺ 2019 ʛʦʜʫ ʵʢʩʧʝʨʪʳʣʦʥʜʦʥʩʢʦʡ 

ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʡʦʨʛʘʥʠʟʘʮʠʠ (Thomson Reuters 

Foundation) ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʦʩʪʘʚʠʣʠ ʪʦʧ-

10 ʣʫʯʰʠʭ ʩʪʨʘʥ ʜʣʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʉʪʨʘʥʳ-ʫʯʘʩʪʥʠʮʳ 

ʨʘʥʞʠʨʦʚʘʣʠʩʴ ʧʦ 12 ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘʩʦʩʪʦʷʥʠʶ 

ʧʦʣʠʪʠʯʝʩʢʠʭ, ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʦʩʦʙʦʤ ʧʦʨʷʜʢʝ 

ʫʯʠʪʳʚʘʣʘʩʴ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭʙʠʟʥʝʩ-ʧʨʦʝʢʪʦʚ. 

ç10 ʣʫʯʰʠʭ ʩʪʨʘʥ ʜʣʷ ʚʝʜʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʙʠʟʥʝʩʘ: 1. ʂʘʥʘʜʘ, 2. ɸʚʩʪʨʘʣʠʷ, 3. ʌʨʘʥʮʠʷ, 4. 

ɹʝʣʴʛʠʷ, 5. ʉʠʥʛʘʧʫʨ, 6. ɼʘʥʠʷ, 7. ʅʠʜʝʨʣʘʥʜʳ, 8. 

ʌʠʥʣʷʥʜʠʷ, 9. ʀʥʜʦʥʝʟʠʷ, 10. ʏʠʣʠ.ʈʦʩʩʠʷ ʚ 

ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʣʫʯʰʠʭ ʩʪʨʘʥ ʜʣʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʙʠʟʥʝʩʘ 2019 ʛ. ʟʘʥʷʣʘ 23-ʝ ʤʝʩʪʦ, ʚ 2015 ʛ. ʈʦʩʩʠʠ 

ʦʪʚʦʜʠʣʦʩʴ ʣʠʰʴ 43-ʝ ʠʟ 44 ʤʝʩʪè [10]. 

ʃʠʜʠʨʫʶʱʠʡ ʦʧʳʪ ʂʘʥʘʜʳ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʪʘʥʦʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʝʛʦ 

ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʝʡ. ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʳʡ ʟʘʢʦʥ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʆʙʱʝʝ ʧʦʥʷʪʠʝ ʧʨʠʥʷʪʦ 

ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, 

ʧʨʠ ʵʪʦʤ ʠʤʝʷʦʪʣʠʯʠʷ ʚ ʨʘʟʥʳʭ ʧʨʦʚʠʥʮʠʷʭ. 

ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʜʝʡʩʪʚʫʶʪ ʪʘʨʛʝʪʠʨʦʚʘʥʦ ʠ 

ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʪʦʨʠʢʦ-

ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʪʨʘʥʳ. ɺ ʩʪʨʫʢʪʫʨʝ ʵʢʦʥʦʤʠʢʠ 

ʚʩʝʭ ʢʘʥʘʜʩʢʠʭ ʧʨʦʚʠʥʮʠʡʚʳʩʦʢʠʡʧʨʦʮʝʥʪ 

ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ.ɹʦʣʴʰʠʥʩʪʚʦ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ [12]. 

ʆʧʳʪ  ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʂʘʥʘʜʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ 

ʤʦʜʝʣʴʨʝʛʠʦʥʘ, ʫʯʠʪʳʚʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʦʨʠʪʝʪʳ,ʢʫʣʴʪʫʨʥʳʝ, 

ʨʝʣʠʛʠʦʟʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʵʪʦʪʦʧʳʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʜʣʷ ʈʦʩʩʠʠ. 

ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ɺʆʀʉ) ʧʨʠ ʆʆʅ ʝʞʝʛʦʜʥʦ 

ʩʦʩʪʘʚʣʷʝʪ ɻʣʦʙʘʣʴʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ 

(ɻʀʀ) ʚ ʮʝʣʷʭ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ 

ʠʥʥʦʚʘʮʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʧʝʨʝʜʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ 

(ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʝʡʪʠʥʛʘ ʪʦʧ -10 ʩʪʨʘʥ ʟʘ 2022ï2023 ʛʛ. 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [4] 

 

ɺʳʷʚʣʷʷ ʛʣʦʙʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʆʆʅ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦ 80 ʢʨʠʪʝʨʠʷʤ 130 ʩʪʨʘʥ.  ɺ 

ʦʪʩʫʪʩʪʚʠʠ ʥʦʚʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʳʭ ʙʠʟʥʝʩ-

ʤʦʜʝʣʝʡ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 
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ʥʘʧʨʘʚʣʝʥʠʷʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʠʥʬʣʷʮʠʠ, ʧʨʦʮʝʥʪʥʳʭ 

ʩʪʘʚʦʢ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʢʦʥʬʣʠʢʪʦʚ. ʉʦʛʣʘʩʥʦ 

ʚʳʚʦʜʘʤ, ʩʜʝʣʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʩʪʨʘʥʳ ʩ 

ʧʝʨʝʭʦʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʝʞʝʛʦʜʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʣʫʯʰʘʶʪ ʩʚʦʠ ʧʦʟʠʮʠʠ, ʘʢʪʠʚʥʦ ʩʪʠʤʫʣʠʨʫʷ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ[4]. 

ʇʦʜʘʥʥʳʤTheGlobalImpactInvestingNetwork 

(GIIN), ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ çʇʣʘʥʘ ʜʝʡʩʪʚʠʡ 

ʙʫʜʫʱʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè ʜʣʷ 

ʨʝʰʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʚ 

ʩʦʮʠʘʣʴʥʳʡ ʙʠʟʥʝʩ ʥʘ ʢʦʥʝʮ 2021 ʛʦʜʘ ʙʳʣʦ 

ʚʣʦʞʝʥʦ ʙʦʣʝʝ 715 ʤʣʨʜ ʜʦʣʣʘʨʦʚ [15]. 

ʀʪʘʢ, ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʫʨʦʚʥʷ ʬʠʥʘʥʩʦʚʦʡ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. 

ʄʠʨʦʚʘʷ ʙʠʟʥʝʩ-ʵʣʠʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 

ʚʝʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʙʫʜʫʱʝʛʦ ʦʧʨʝʜʝʣʠʣʦ 

ʩʦʮʠʘʣʴʥʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʧʦʜʯʝʨʢʥʫʚ ʵʪʠʤ 

ʚʘʞʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ ʚ ʮʝʣʷʭ ʨʝʰʝʥʠʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ.ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʢʦʧʣʝʥʥʳʡ 

ʟʘʨʫʙʝʞʥʳʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʦʧʳʪ ʚʝʜʝʥʠ ̫

ʩʦʮʠʘʣʴʥʦʛʦ ʙʠʟʥʝʩʘ, ʥʝʩʦʤʥʝʥʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʜʣʷ ʈʦʩʩʠʠ, ʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʢ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʘʚʦʚʳʤ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ.  
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʨʝʟʝʨʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʛʦʩʪʠʥʠʯʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ. ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ  ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʦʚ ʚ ʭʦʜʝ ʠʭ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʪʝʣʷʭ ʠ ʛʦʩʪʠʥʠʮʘʭ. ʇʨʠʚʦʜʷʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʛʦʩʪʠʥʠʮʘʤʠ 

ʫʩʣʫʛʘʭ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʪʠʥʠʮʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʧʦʪʨʝʙʠʪʝʣʠ, ʩʝʨʚʠʩ. 

 

ABSTRACT 

In the article, the authors consider the reserves and possibilities for increasing the competitiveness of a hotel 

enterprise by expanding the range of additional services. Modern conditions for the development of the tourism industry 

lead to the emergence of qualitatively new requirements from clients during their stay in hotels. Data on the services 

provided by hotels depending on their specialization is presented and analyzed. 

Keywords: hotel, additional services, consumers, service. 

 

ʀʥʜʫʩʪʨʠʷ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʞʝʩʪʦʯʘʡʰʝʝ ʩʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ 

ʥʝʜʨʫʞʝʩʪʚʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ 

ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʚ 

ʵʢʦʥʦʤʠʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺʘʞʥʝʡʰʘʷ 

ʟʘʜʘʯʘ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ "ʈʘʟʚʠʪʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʲʝʟʜʥʦʛʦ ʪʫʨʠʟʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (2019ï2025 ʛʦʜʳ)"ï ʩʪʘʥʦʚʣʝʥʠʝ ʚ 

ʈʦʩʩʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʪʫʨʠʩʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

[1,3]. 

ʆʙʲʝʤ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ  ʈʦʩʩʠʠ ʧʦ 

ʠʪʦʛʘʤ 2023 ʛʦʜʘ ʧʨʝʚʳʩʠʣ 75 ʤʣʥ. ʯʝʣʦʚʝʢ, ʯʪʦ 

ʚʳʰʝ ʜʦʧʘʥʜʝʡʤʠʡʥʦʛʦ ʫʨʦʚʥʷ [12].ɺ ʥʘʰʠ ʜʥʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʞʝ ʥʝ ʫʜʠʚʠʪʴ ʦʙʳʯʥʳʤ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ çʚʨʝʤʝʥʥʦʛʦ ʞʠʣʴʷè. 

ʉʦʚʨʝʤʝʥʥʘʷ ʛʦʩʪʠʥʠʮʘ ʜʦʣʞʥʘ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ 

ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʩʝʨʚʠʩ ʠ ʦʢʘʟʘʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʫʛ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚʥʝ ʜʦʤʘ [15,16]. ɺ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʙʲʸʤ ʨʳʥʢʘ ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ 

ʫʚʝʣʠʯʠʣʩʷ, ʧʨʝʚʨʘʪʠʚʰʠʩʴ ʚ ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʧʨʠʙʳʣʴʥʳʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʚʠʜʦʚ ʙʠʟʥʝʩʘ. ʇʦʩʪʫʧʘʪʝʣʴʥʳʡ ʨʦʩʪ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʪʫʨʠʩʪʦʚ ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʩʧʨʦʩʘ ʚ ʧʦʣʫʯʝʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʫʛ, ʥʘ ʢʦʪʦʨʳʝ, 

ʚ ʧʨʠʥʮʠʧʝ, ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʣʶʙʘʷ ʛʦʩʪʠʥʠʮʘ. 

ɹʦʣʝʝ ʪʦʛʦ, ʵʪʠ ʫʩʣʫʛʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ 

ʧʦʪʨʝʙʠʪʝʣʝʤ, ʢʘʢ ʩʘʤʠ ʩʦʙʦʡ ʨʘʟʫʤʝʶʱʠʝʩʷ, ʭʦʪʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ. ʊʘʢʘʷ 

ʩʠʪʫʘʮʠʷ ʠʤʤʘʥʝʥʪʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦ ʩʪʦʨʦʥʳ ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʙʨʘʱʘʪʴ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʘʩʩʦʨʪʠʤʝʥʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʣʝʜʫʝʪ, ʠʟʫʯʘʪʴ ʩʧʨʦʩ, ʥʘʭʦʜʠʪʴ ʠ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʣʫʯʰʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʚʠʜʳ ʫʩʣʫʛ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʚ 
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ʩʬʝʨʝ ʛʦʩʪʠʥʠʯʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.ɻʦʩʪʠʥʠʯʥʳʝ ʫʩʣʫʛʠ 

ī ʢʦʤʧʣʝʢʩ ʫʩʣʫʛ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʩʪʠʥʠʮʝ, ʚʢʣʶʯʘʷ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʫʩʣʫʛʠ, ʧʝʨʝʯʝʥʴ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʩʧʦʣʥʠʪʝʣʝʤ [2]. ɺ ʛʦʩʪʠʥʠʮʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʩʚʦʝʥʥʦʡ ʝʡ ʢʘʪʝʛʦʨʠʠ, ʧʝʨʝʯʝʥʴ ʫʩʣʫʛ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʣʠʝʥʪʘʤ, ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʳʤ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ [4]. 

ʆʩʥʦʚʥʳʤʠ ʫʩʣʫʛʘʤʠ ʷʚʣʷʶʪʩʷ ʫʩʣʫʛʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʩʪʦʠʤʦʩʪʴ ʥʦʤʝʨʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ 

ʧʨʦʞʠʚʘʥʠʝ ʠ ʧʠʪʘʥʠʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ 

ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʣʶʙʦʛʦ ʦʪʝʣʷ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʳ ʩʦ ʩʪʝʧʝʥʴʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʘ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʦʪʝʣʷ ʥʘ ʪʦʪ 

ʠʣʠ ʠʥʦʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ. ʅʝ ʩʝʢʨʝʪ, ʯʝʤ ʙʦʣʴʰʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʫʛ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʝʜʧʨʠʷʪʠʝ 

ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ ʩʚʦʠʤ ʛʦʩʪʷʤ, ʪʝʤ ʙʦʣʝʝ 

ʚʳʠʛʨʳʚʘʝʪ ʦʥʦ ʚ ʠʭ ʛʣʘʟʘʭ [6].  

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ 

ʦʯʝʥʴ ʷʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʚ ʦʙʱʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʛʦʩʪʷ ʦ ʛʦʩʪʠʥʠʮʝ, ʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ [7,14].  

ɿʜʝʩʴ ʧʦʤʠʤʦ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʯʝʥʴ ʚʘʞʝʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʦʜʭʦʜ ʢ ʧʦʪʨʝʙʠʪʝʣʶ. ɼʣʷ ʵʪʦʛʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʥʫʞʥʦ ʠʟʫʯʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

[17,18].  

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʛʦʩʪʠʥʠʯʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ.ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʥʘ ʙʘʟʝ ʛʦʩʪʠʥʠʮʳ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʧʦʤʠʤʦ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʪʘʢʞʝ ʢʦʥʢʫʨʝʥʪʦʚ ʩ ʠʭ ʧʨʝʜʣʦʞʝʥʠʷʤʠ, 

ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʝʪ 

ʧʨʝʜʧʨʠʷʪʠʝ. ʊʘʢʞʝ ʥʫʞʥʦ ʫʤʝʪʴ ʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʳʝ, ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʝʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ 

ʥʝʚʦʟʤʦʞʥʳ ʙʝʟ ʪʚʦʨʯʝʩʢʦʛʦ, ʦʨʠʛʠʥʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʛʦʩʪʠʥʠʮʘ 

ʩʤʦʞʝʪ ʚʳʜʝʣʠʪʴʩʷ ʥʘ ʬʦʥʝ ʢʦʥʢʫʨʝʥʪʦʚ ʠ 

ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ. 

ʇʝʨʝʯʝʥʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʥʦʦʙʨʘʟʝʥ. ʕʪʠ ʫʩʣʫʛʠ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ 

ʧʣʘʪʥʦ ʠʣʠ ʙʝʩʧʣʘʪʥʦ.ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʡ ʛʦʩʪʠʥʠʮʳ. ʆʧʨʝʜʝʣʷʶʱʠʡ 

ʬʘʢʪʦʨ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ī ʦʨʠʝʥʪʘʮʠʷ 

ʛʦʩʪʠʥʠʯʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ[4]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʩʬʝʨʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʚ ʦʪʝʣʝ çʇʝʩʦʯʥʘʷ ɹʫʭʪʘè, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ 

ʦʪʜʳʭʘʶʱʠʭ, ʠ ʛʦʩʪʠʥʠʮʝ çʋʢʨʘʠʥʘè, 

ʧʦʟʠʮʠʦʥʠʨʫʶʱʝʡ ʩʝʙʷ ʢʘʢ ʛʦʩʪʠʥʠʮʘ ʜʣʷ ʜʝʣʦʚʳʭ 

ʣʶʜʝʡ. ʆʙʝ ʛʦʩʪʠʥʠʮʳ ʥʘʭʦʜʷʪʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʨʳʤ.çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ï ʵʪʦ ʩʝʤʝʡʥʳʡ 

ʛʦʩʪʠʥʠʯʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʉʝʚʘʩʪʦʧʦʣʝ, ʥʘ ʧʝʨʚʦʡ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʫ ʩʘʤʦʛʦ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʉʝʡʯʘʩ 

ʢʦʤʧʣʝʢʩ ʨʘʙʦʪʘʝʪ ʠ ʢʘʢ ʦʪʝʣʴ, ʠ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʡ 

ʧʘʥʩʠʦʥʘʪ[10,11]. 

ɻʦʩʪʠʥʠʮʘ çʋʢʨʘʠʥʘè ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʜʝʣʦʚʦʤ ʠ ʢʫʣʴʪʫʨʥʦʤ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʦʙʲʝʢʪʳ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʤʥʦʛʠʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ 

ʛʦʨʦʜʘ [10,11]. 

ʆʙʝ ʛʦʩʪʠʥʠʮʳ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳ ʥʘ 

ʨʳʥʢʝ ʦʢʘʟʘʥʠʷ ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ 

ʢʘʪʝʛʦʨʠʠ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʇʘʨʢ-ʦʪʝʣʴ çʇʝʩʦʯʥʘʷ 

ɹʫʭʪʘè ʯʫʪʴ ʫʩʪʫʧʘʝʪ ʛʦʩʪʠʥʠʮʝ çʋʢʨʘʠʥʘè ʚ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʠ, ʧʨʝʜʧʨʠʷʪʠʝ ʦʪʜʘʣʝʥʦ ʦʪ 

ʮʝʥʪʨʘ, ʥʦ ʵʪʦ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʴʶ ʢ ʤʦʨʶ ʠ ʩʦʙʩʪʚʝʥʥʳʤ ʧʣʷʞʝʤ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʣʝʚʦʤʫ ʩʝʛʤʝʥʪʫ. ʊʘʢʞʝ ʦʪʝʣʴ 

çʇʝʩʦʯʥʘʷ ɹʫʭʪʘè ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ 

ʥʦʤʝʨʥʦʛʦ ʬʦʥʜʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʠʚʣʝʢʘʝʪ ʩʚʦʠʭ 

ʢʣʠʝʥʪʦʚ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ 

ʠ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʟʘʷʚʣʝʥʥʫʶ ʢʘʪʝʛʦʨʠʶ çʙʝʟ ʟʚʝʟʜè, ʛʦʩʪʠʥʠʮʘ 

çʋʢʨʘʠʥʘè ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʘʪʝʛʦʨʠʠ ç3 ʟʚʝʟʜʳè. ʆʪʝʣʴ çʇʝʩʦʯʥʘʷ ɹʫʭʪʘè 

ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʢʘʪʝʛʦʨʠʶ (ç4 ʟʚʝʟʜʳè) ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʡ, ʦʜʥʘʢʦ ʥʝ ʚʦ ʚʩʝʭ ʢʦʨʧʫʩʘʭ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʠʣʠ 

ʥʝʜʦʩʪʘʪʢʦʚ ʧʘʨʢ-ʦʪʝʣʷ çʇʝʩʦʯʥʘʷ ɹʫʭʪʘè ʧʝʨʝʜ 

ʛʦʩʪʠʥʠʮʝʡ çʋʢʨʘʠʥʘè ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʚ ʪʘʙʣʠʮʝ 1 [10,11]. 

ʊʘʙʣʠʮʘ 1  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʋʩʣʫʛʠ çʇʝʩʦʯʥʘʷ ɹʫʭʪʘè çʋʢʨʘʠʥʘè 

ʊʨʘʥʩʬʝʨ + - 

ɹʳʪʦʚʳʝ ʫʩʣʫʛʠ + + 

ʇʨʦʞʠʚʘʥʠʝ ʩ ʞʠʚʦʪʥʳʤʠ + + 

ʉʇɸ-ʫʩʣʫʛʠ + - 

ʄʘʩʩʘʞ + + 

ɹʘʩʩʝʡʥ + - 

ɸʨʝʥʜʘ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʘ + + 

ʕʢʩʢʫʨʩʠʦʥʥʳʝ ʫʩʣʫʛʠ + + 

ʇʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʙʘʟʝ ʦʪʝʣʷ + - 

ʄʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ + - 

ʉʧʦʨʪʠʚʥʳʡ ʟʘʣ + - 
ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʜʘʥʥʳʤ [10,11] 
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʛʦʩʪʠʥʠʮʘ çʋʢʨʘʠʥʘè ʫʩʪʫʧʘʝʪ ʦʪʝʣʶ 

çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʣʫʛ, ʘ ʠʤʝʥʥʦ ʚ ʩʬʝʨʝ ʜʦʩʫʛʘ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʝ yʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫʩʣʫʛ ʚ 

ʛʦʩʪʠʥʠʮʘʭ çʇʝʩʦʯʥʘʷ ɹʫʭʪʘè ʠ çʋʢʨʘʠʥʘè ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ ʩʦʪʨʫʜʥʠʢʦʚ (ʈʠʩʫʥʦʢ 

1, ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʧʫʣʷʨʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʧʘʨʢ-ʦʪʝʣʷ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè (ʚ %) 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ  

 

 
ʈʠʩʫʥʦʢ 2. ʇʦʧʫʣʷʨʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʛʦʩʪʠʥʠʮʳ çʋʢʨʘʠʥʘè (ʚ %) 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ  

 

ɼʘʥʥʳʝ ʨʠʩʫʥʢʦʚ 1 ʠ 2 ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʛʦʩʪʠʥʠʮ ʠ 

ʠʭ ʩʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʫʩʣʫʛʘʤʠ. ʊʘʢ ʚ ʧʘʨʢ-

ʦʪʝʣʝ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʩʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʉʇɸ-ʫʩʣʫʛʠ ʠ ʫʩʣʫʛʠ ʧʠʪʘʥʠʷ, ʘ ʚ 

ʛʦʩʪʠʥʠʮʝ çʋʢʨʘʠʥʘè ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʫʩʣʫʛ 

ʩʦʩʪʘʚʣʷʝʪ ʢʦʥʬʝʨʝʥʮ-ʩʝʨʚʠʩ. ʕʢʩʢʫʨʩʠʦʥʥʳʝ 

ʫʩʣʫʛʠ ʥʘ ʦʙʦʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʝ ʧʦʣʴʟʫʶʪʩʷ 

ʦʩʦʙʳʤ ʩʧʨʦʩʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʫʩʣʫʛʘʤʠ. 

ʄʦʞʥʦ ʦʪʯʸʪʣʠʚʦ ʟʘʤʝʪʠʪʴ ʨʘʟʣʠʯʠʝ ʚ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛʘʭ ʛʦʩʪʠʥʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʭ ʩʧʝʮʠʘʣʠʟʘʮʠʠ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʨʢ-

ʦʪʝʣʴ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʦʢʘʟʘʥʠʠ 

ʫʩʣʫʛ ʜʣʷ ʦʪʜʳʭʘ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʉʇɸ-ʫʩʣʫʛ: 

ʪʫʨʝʮʢʠʡ ʭʘʤʘʤ, ʬʠʥʩʢʘʷ ʩʘʫʥʘ, ʢʫʧʝʣʴ, 

ʛʠʜʨʦʤʘʩʩʘʞʥʘʷ ʚʘʥʥʘ, ʜʞʘʢʫʟʠ, ʜʫ-hʪʫʤʘʥ, 

çɼʦʨʦʞʢʘ ʂʥʝʡʧʘè, ʣʝʜʷʥʘʷ ʯʘʰʘ, ʤʘʩʩʘʞ, 
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ʇʦʧʫʣʷʨʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʧʘʨʢ-ʦʪʝʣʷ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè

Room-service

ʂʦʥʬʝʨʝʥʮ-ʩʝʨʚʠʩ

ʉʇɸ-ʫʩʣʫʛʠ

ʕʢʩʢʫʨʩʠʦʥʥʳʝ ʫʩʣʫʛʠ

ʄʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ

ʋʩʣʫʛʠ ʧʠʪʘʥʠʷ

ʉʧʦʨʪʠʚʥʳʝ ʫʩʣʫʛʠ
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ʇʦʧʫʣʷʨʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʛʦʩʪʠʥʠʮʳ çʋʢʨʘʠʥʘè

Room-service

ʂʦʥʬʝʨʝʥʮ-ʩʝʨʚʠʩ

ʉʘʣʦʥ ʢʨʘʩʦʪʳ

ʕʢʩʢʫʨʩʠʦʥʥʳʝ ʫʩʣʫʛʠ

ʄʝʣʢʠʡ ʨʝʤʦʥʪ ʦʜʝʞʜʳ

ʋʩʣʫʛʠ ʧʠʪʘʥʠʷ

ʇʨʘʯʝʯʥʘʷ
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ʬʠʪʦʙʘʨ, ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʝ ʨʘʟʜʝʚʘʣʢʠ, ʩ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [11].  

ʊʘʢʞʝ ʧʨʦʞʠʚʘʶʱʠʤ ʠ ʛʦʩʪʷʤ ʠʟ ʛʦʨʦʜʘ 

ʜʦʩʪʫʧʝʥ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʛʨʘʤʤ, 

ʪʘʢʠʭ ʢʘʢ: ʙʘʣʴʥʝʦʣʦʛʠʷ, ʢʦʩʤʝʪʦʣʦʛʠʷ, ʚʩʝ ʚʠʜʳ 

ʤʘʩʩʘʞʘ, ʬʠʟʠʦʪʝʨʘʧʠʷ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʦʙʸʨʪʳʚʘʥʠʡ, ʤʘʥʫʘʣʴʥʘʷ ʪʝʨʘʧʠʷ, ʥʝʚʨʦʣʦʛʠʷ, 

ʛʨʷʟʝʣʝʯʝʥʠʝ, ʦʨʪʦʧʝʜʠʷ ʠ ʪʨʘʚʤʘʪʦʣʦʛʠʷ [5]. ɺ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʫʩʣʫʛʠ ʜʥʝʚʥʦʛʦ 

ʧʦʩʝʱʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʣʷʞʘ (ʙʝʟ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʰʝʟʣʦʥʛʘ), ʘ ʪʘʢʞʝ ʜʚʫʭ, 

ʫʥʠʢʘʣʴʥʳʭ ʜʣʷ ʉʝʚʘʩʪʦʧʦʣʷ, ʙʘʩʩʝʡʥʦʚ ʩ ʩʦʣʝʥʦʡ 

ʚʦʜʦʡ ʠ ʧʦʜʦʛʨʝʚʦʤ (ʚʟʨʦʩʣʳʡ ʠ ʜʝʪʩʢʠʡ) [11]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʦʩʪʠʥʠʮʘ çʋʢʨʘʠʥʘè 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʢʘʟʘʥʠʠ ʙʠʟʥʝʩ-ʫʩʣʫʛ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪʝʣʷ ʨʘʩʧʦʣʦʞʝʥ 

ʢʦʥʬʝʨʝʥʮ-ʟʘʣ ʧʣʦʱʘʜʴʶ 80 ʤ
2
, ʦʥ ʨʘʩʩʯʠʪʘʥ ʥʘ 60 

ʧʝʨʩʦʥ, ʩʪʦʠʤʦʩʪʴ ʘʨʝʥʜʳ ï 1500 ʨʫʙ. ʚ ʯʘʩ. 

ʂʦʥʬʝʨʝʥʮ-ʟʘʣ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʩʝʤʠʥʘʨʦʚ, ʢʦʥʬʝʨʝʥʮʠʡ, ʧʨʝʟʝʥʪʘʮʠʡ, ʧʨʝʩʩ-

ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʪʨʝʥʠʥʛʦʚ. ʀʟ ʦʢʦʥ ʦʪʢʨʳʚʘʝʪʩʷ 

ʧʘʥʦʨʘʤʥʳʡ ʚʠʜ ʥʘ ʧʣʦʱʘʜʴ ʋʰʘʢʦʚʘ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʢʦʥʬʝʨʝʥʮ-ʟʘʣʘ ʩʦʩʪʦʠʪ ʠʟ: 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʧʨʦʝʢʪʦʨʘ, ʬʣʠʧʯʘʨʪʘ, 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʠʥʪʝʨʥʝʪʘ, ʥʦʫʪʙʫʢʘ, ʢʦʥʜʠʮʠʦʥʝʨʘ, 

ʣʘʟʝʨʥʦʡ ʫʢʘʟʢʠ, ʢʦʣʦʥʦʢ, ʩʪʫʣʴʝʚ ʩ ʦʪʢʠʜʥʳʤ 

ʩʪʦʣʠʢʦʤ ʠ ʩʪʦʣʘ [10]. 

ʋʩʣʫʛʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʧʨʠ ʘʨʝʥʜʝ 

ʢʦʥʬʝʨʝʥʮ-ʟʘʣʘ: ʦʙʦʨʫʜʦʚʘʥʥʦʝ ʧʦʤʝʱʝʥʠʝ ʩ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʦʩʚʝʱʝʥʠʝʤ, 

ʧʘʨʢʦʚʦʯʥʦʝ ʤʝʩʪʦ ʜʣʷ ʦʨʛʘʥʠʟʘʪʦʨʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʚʩʪʨʝʯʠ ʛʦʩʪʝʡ, ʘʥʦʥʩ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ 

ʩʘʡʪʝ ʦʪʝʣʷ, ʥʘʚʠʛʘʮʠʷ ʠ ʬʦʪʦʟʦʥʘ (ʧʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ), ʩʫʚʝʥʠʨʥʘʷ 

ʧʨʦʜʫʢʮʠʷ (ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ), 

ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʬʝ-ʙʨʝʡʢʦʚ, ʙʠʟʥʝʩ-ʣʘʥʯʝʡ, ʦʙʝʜʦʚ ʠ 

ʙʠʟʥʝʩ-ʫʞʠʥʦʚ, ʩʢʠʜʢʘ ʥʘ ʧʨʦʞʠʚʘʥʠʝ ʚ ʘʨʪ-ʦʪʝʣʝ 

[10]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʡʪʠʥʛ ʦʪʝʣʷ 

çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʥʘ ʦʜʥʦʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 

ʩʘʡʪʦʚ ʜʣʷ ʪʫʨʠʩʪʦʚ ï ʊʨʠʧʘʜʚʘʡʟʝʨ ï 4,5 ʟʚʝʟʜʳ, ʘ 

ʛʦʩʪʠʥʠʮʳ çʋʢʨʘʠʥʘè 4 ʟʚʝʟʜʳ ʠʟ 5 ʚʦʟʤʦʞʥʳʭ 

[13] . ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʤʝʱʝʥʥʳʭ ʪʘʤ ʦʪʟʳʚʦʚ ʙʳʣʘ 

ʩʜʝʣʘʥʘ ʜʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ (ʈʠʩʫʥʦʢ 3): 

 

 
ʈʠʩʫʥʦʢ 3. ʆʮʝʥʢʘ ʛʦʩʪʷʤʠ ʧʘʨʢ-ʦʪʝʣʷ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʠ ʛʦʩʪʠʥʠʮʳ çʋʢʨʘʠʥʘè (ʚ %) 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ ʧʦ ʜʘʥʥʳʤ [10,11] 

 

ɼʘʥʥʳʝ ʨʠʩʫʥʢʘ 3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ ʛʦʨʦʜʘ ʉʝʚʘʩʪʦʧʦʣʷ 

ʦʮʝʥʠʚʘʶʪ ʦʙʘ ʦʪʝʣʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦ (ʥʘ 

çʦʪʣʠʯʥʦè), ʘ ʠʤʝʥʥʦ 57% ʫ ʧʘʨʢ-ʦʪʝʣʷ çʇʝʩʦʯʥʘʷ 

ʙʫʭʪʘè ʠ 44% ʫ ʛʦʩʪʠʥʠʮʳ çʋʢʨʘʠʥʘè. ʄʝʥʝʝ 5 % 

ʛʦʩʪʝʡ ʦʮʝʥʠʣʠ ʦʙʝ ʛʦʩʪʠʥʠʮʳ çʧʣʦʭʦè ʠ 

çʫʞʘʩʥʦè. 

ɻʣʘʚʥʳʤʠ ʤʠʥʫʩʘʤʠ, ʦʪʤʝʯʝʥʥʳʤʠ ʛʦʩʪʷʤʠ 

ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʞʠʚʘʥʠʷ ʚ ʧʘʨʢ-ʦʪʝʣʝ çʇʝʩʦʯʥʘʷ 

ʙʫʭʪʘè ʷʚʣʷʣʠʩʴ: 

¶ ʚʳʩʦʢʠʝ ʮʝʥʳ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʝʨʚʠʩʝ; 

¶ ʥʝʨʘʙʦʪʘʶʱʠʡ ʙʘʩʩʝʡʥ ʟʠʤʦʡ; 

¶ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʦʩʝʱʝʥʠʷ ʉʇɸ-ʮʝʥʪʨʘ; 

¶ ʩʢʨʦʤʥʘʷ ʰʚʝʜʩʢʘʷ ʣʠʥʠʷ; 

¶ ʥʝʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ Wi-Fi ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʪʝʣʷ. 

ʄʠʥʫʩʳ, ʦʪʤʝʯʝʥʥʳʝ ʛʦʩʪʷʤʠ ʧʨʠ 

ʧʨʦʞʠʚʘʥʠʠ ʚ ʛʦʩʪʠʥʠʮʝ çʋʢʨʘʠʥʘè: 

¶ ʜʠʟʘʡʥ ʥʦʤʝʨʦʚ (ʫʩʪʘʨʝʚʰʠʡ); 

¶ ʩʪʘʨʳʝ ʜʚʝʨʠ ʚ ʥʦʤʝʨʝ ʠ ʚ ʜʫʰʝʚʦʡ; 

¶ ʰʫʤʦʠʟʦʣʷʮʠʷ ï ʩʣʳʰʥʳ ʟʚʫʢʠ 

ʦʪʢʨʳʚʘʥʠʷ ʜʚʝʨʝʡ; 

¶ ʭʦʣʦʜ ʚ ʥʦʤʝʨʘʭ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ;  

¶ ʥʝʫʜʦʙʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʧʦʣʦʪʝʥʮʝʩʫʰʠʪʝʣʷ. ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘʜ ʚʘʥʥʦʡ, ʠ 

ʢʦʛʜʘ ʛʦʩʪʴ ʧʨʠʥʠʤʘʝʪ ʜʫʰ, ʪʦ ʤʦʞʝʪ ʦʙʞʝʯʴʩʷ; 

¶ ʥʝʙʦʣʴʰʦʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚʳʜʝʣʝʥʥʳʡ 

ʜʣʷ ʟʘʚʪʨʘʢʘ ï ʩ 8-00 ʜʦ 10-00. 

¶ ʥʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʢʫʨʝʥʠʷ, 

ʘ ʢʫʨʝʥʠʝ ʥʘ ʙʘʣʢʦʥʝ ʟʘʧʨʝʱʝʥʦ; 

¶ ʟʘʚʪʨʘʢ ʩʣʠʰʢʦʤ ʧʣʦʪʥʳʡ: ʪʝʬʪʝʣʠ, 

ʢʘʙʘʯʢʦʚʘʷ ʠʢʨʘ, ʩʘʣʘʪ ʦʣʠʚʴʝ, ʩʘʣʘʪ ʤʠʤʦʟʘ; 
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¶ ʥʝʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ Wi-Fi ʚ ʥʦʤʝʨʝ. 

ʏʘʩʪʴ ʠʟ ʵʪʠʭ ʧʨʦʙʣʝʤ ʛʦʩʪʠʥʠʮʳ ʫʩʧʝʰʥʦ 

ʨʝʰʘʶʪ. ʅʘʧʨʠʤʝʨ, ʧʘʨʢ-ʦʪʝʣʴ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè 

ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʶʪ ʘʩʩʦʨʪʠʤʝʥʪ ʙʣʶʜ ʥʘ 

ʰʚʝʜʩʢʦʡ ʣʠʥʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʢʘʯʝʩʪʚʦ 

ʩʝʨʚʠʩʘ. ɺ ʛʦʩʪʠʥʠʮʝ çʋʢʨʘʠʥʘè ʧʨʦʚʦʜʠʪʩʷ 

ʨʝʤʦʥʪ ʥʦʤʝʨʦʚ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʦʙʥʦʚʣʷʝʪʩʷ 

ʤʘʪʝʨʠʘʣʴʥʘ ̫ ʙʘʟʘ ʠ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʩ 

ʰʫʤʦʠʟʦʣʷʮʠʝʡ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʛʦʩʪʠ ʦʙʣʘʜʘʶʪ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʤ, ʢʘʢ ʧʨʦʭʦʜʠʪ ʦʪʜʳʭ ʚ ʂʨʳʤʫ ʚ 

ʟʠʤʥʠʡ ʩʝʟʦʥ, ʧʦʵʪʦʤʫ ʥʘ ʩʘʡʪʘʭ ʧʦʷʚʣʷʶʪʩʷ ʥʝ 

ʚʩʝʛʦ ʦʙʲʝʢʪʠʚʥʳʝ ʦʪʟʳʚʳ ʠ ʤʠʥʫʩʳ ʛʦʩʪʠʥʠʮ. 

ʈʘʙʦʪʘ Wi-Fi ʦʪ çʉʝʚʩʪʘʨè ʜʦ ʩʠʭ ʧʦʨ ʚʳʟʳʚʘʝʪ 

ʥʘʨʝʢʘʥʠʷ ʥʘ ʦʙʦʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʇʣʶʩʳ, ʢʦʪʦʨʳʝ ʦʪʤʝʪʠʣʠ ʛʦʩʪʠ ʚ ʦʪʝʣʝ 

çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè: 

¶ ʫʜʦʙʥʘʷ ʢʨʦʚʘʪʴ ʠ ʧʦʜʫʰʢʠ; 

¶ ʦʪʣʠʯʥʦʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʨʷʜʦʤ ʩ 

ʤʦʨʝʤ ʠ ʍʝʨʩʦʥʝʩʦʤ; 

¶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʜʝʪʝʡ; 

¶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʘʢʪʠʚʥʳʭ ʚʠʜʦʚ 

ʩʧʦʨʪʘ; 

¶ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʧʠʪʘʥʠʷ; 

¶ ʫʥʠʢʘʣʴʥʳʝ ʧʨʘʟʜʥʠʢʠ ʠ ʤʝʨʦʧʨʠʷʪʠʷ; 

¶ ʙʦʣʴʰʘʷ ʧʘʨʢʦʚʘʷ ʪʝʨʨʠʪʦʨʠʷ. 

ʇʣʶʩʳ, ʢʦʪʦʨʳʝ ʦʪʤʝʪʠʣʠ ʛʦʩʪʠ ʚ ʛʦʩʪʠʥʠʮʝ 

çʋʢʨʘʠʥʘè:  

¶ ʫʜʦʙʥʳʝ ʧʦʜʫʰʢʠ, ʙʝʣʦʩʥʝʞʥʦʝ 

ʧʦʩʪʝʣʴʥʦʝ ʙʝʣʴʝ, ʦʨʪʦʧʝʜʠʯʝʩʢʠʝ ʤʘʪʨʘʩʳ; 

¶ ʥʘʣʠʯʠʝ ʚʘʥʥʳ ʚ ʥʦʤʝʨʝ; 

¶ ʭʘʣʘʪ, ʪʘʧʦʯʢʠ ʚ ʥʦʤʝʨʝ, ʥʝʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ; 

¶ ʚʢʫʩʥʘʷ ʢʫʭʥʷ;  

¶ ʥʘʣʠʯʠʝ ʩʘʣʦʥʘ ʢʨʘʩʦʪʳ ʩ ʤʘʩʩʘʞʝʤ; 

¶ ʚʥʠʤʘʪʝʣʴʥʳʡ, ʧʨʠʚʝʪʣʠʚʳʡ ʠ 

ʜʨʫʞʝʣʶʙʥʳʡ ʧʝʨʩʦʥʘʣ; 

¶ ʞʠʚʘʷ ʤʫʟʳʢʘ ʥʘ ʟʘʚʪʨʘʢʝ. 

ʆʩʥʦʚʥʳʝ ʧʣʶʩʳ ʦʪʝʣʷ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè 

ʩʚʷʟʘʥʳ ʩ ʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ. ɻʦʩʪʠ 

ʦʪʤʝʪʠʣʠ ʙʣʠʟʦʩʪʴ ʢ ʤʦʨʶ ʠ ʍʝʨʩʦʥʝʩʫ, ʘ ʪʘʢʞʝ 

ʙʦʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ ʩ ʨʝʣʠʢʪʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʠ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʨʪʠʚʥʳʤʠ ʠ ʜʝʪʩʢʠʤʠ ʧʣʦʱʘʜʢʘʤʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʜʝʣʴʥʳʡ ʢʦʨʧʫʩ ʩʦ ʩʧʦʨʪʟʘʣʦʤ ʠ 

ʜʝʪʩʢʦʡ ʢʦʤʥʘʪʦʡ. ɽʱ y ʧʦʩʝʪʠʪʝʣʝʡ ʧʦʨʘʜʦʚʘʣʠ 

ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʧʠʪʘʥʠʷ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʚʠʜʘʤʠ 

ʙʣʶʜ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʩʥʦʚʥʳʝ ʧʣʶʩʳ ʛʦʩʪʠʥʠʮʳ 

çʋʢʨʘʠʥʘè ī ʚʢʫʩʥʘʷ ʝʜʘ, ʧʨʠʷʪʥʘʷ ʘʪʤʦʩʬʝʨʘ ʠ 

ʫʜʦʙʩʪʚʘ ʚ ʥʦʤʝʨʘʭ. ɻʦʩʪʠ ʮʝʥʷʪ ʢʦʤʬʦʨʪ ʠ 

ʢʘʯʝʩʪʚʦ ʩʥʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʴ ʚʘʥʥʫ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʙʳʪʦʚʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ. 

ʉʦʪʨʫʜʥʠʢʠ ʦʪʝʣʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, 

ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʛʦʨʜʷʪʩʷ ʩʚʦʠʤ ʤʝʩʪʦʤ ʨʘʙʦʪʳ [13]. 

ʆʙʱʠʡ ʨʝʡʪʠʥʛ ʦʪʝʣʷ ʥʘ ʤʦʤʝʥʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʜʦʩʪʠʛ 9,7 ʙʘʣʣʦʚ, 

ʘ ʛʦʩʪʠʥʠʮʳ çʋʢʨʘʠʥʘè ī 9.6 ʙʘʣʣʦʚ ʠʟ 10 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ [13]. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʛʦʩʪʝʡ 

ʦʙʦʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 4. ʆʮʝʥʢʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʛʦʩʪʠʥʠʯʥʳʤʠ ʫʩʣʫʛʘʤʠ ʛʦʩʪʷʤʠ ʧʘʨʢ-ʦʪʝʣʷ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʠ 

ʛʦʩʪʠʥʠʮʳ çʋʢʨʘʠʥʘè 
ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥ ʘʚʪʦʨʘʤʠ ʧʦ ʜʘʥʥʳʤ [13] 

 

ʆʙʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʦʮʝʥʢʠ 

ʛʦʩʪʠʥʠʯʥʳʭ ʫʩʣʫʛ ʧʦʩʪʦʷʣʴʮʘʤʠ ʠ ʟʘʥʠʤʘʶʪ 

ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʨʝʡʪʠʥʛʝ ʣʫʯʰʠʭ ʩʨʝʜʩʪʚ 

ʨʘʟʤʝʱʝʥʠʷ ʉʝʚʘʩʪʦʧʦʣʷ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ 

ʧʨʠ ʚʳʙʦʨʝ ʛʦʩʪʠʥʠʮ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʠ 

çʋʢʨʘʠʥʘè ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. çʇʝʩʦʯʥʘʷ 

ʙʫʭʪʘè ʚʳʠʛʨʳʚʘʝʪ ʙʣʠʟʢʠʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢ 

ʤʦʨʶ, ʘ çʋʢʨʘʠʥʘè ʙʣʠʟʦʩʪʴʶ ʢ ʮʝʥʪʨʫ. ʇʦ ʜʘʥʥʳʤ 

ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʭʦʨʦʰʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʛʦʨʥʠʯʥʳʭ ʚ ʦʙʝʠʭ ʛʦʩʪʠʥʠʮʘʭ 

ï ʢʣʠʝʥʪʳ ʧʦ ʜʦʩʪʦʠʥʩʪʚʫ ʦʮʝʥʠʣʠ ʯʠʩʪʦʪʫ 

ʛʦʩʪʠʥʠʮ. ʆʜʥʘʢʦ ʧʦʩʪʦʷʣʴʮʳ ʦʞʠʜʘʶʪ ʙʦʣʴʰʝ 

ʢʦʤʬʦʨʪʘ ʠ ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʟʘ ʪʘʢʫʶ ʮʝʥʫ, 

ʦʩʦʙʝʥʥʦ ʚ ʛʦʩʪʠʥʠʮʝ çʋʢʨʘʠʥʘè. ɺ ʦʩʥʦʚʥʦʤ ʫ 

ʧʘʨʢ-ʦʪʝʣʷ çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʦʮʝʥʢʘ ʛʦʩʪʠʥʠʯʥʳʭ 

ʫʩʣʫʛ ʚʳʰʝ, ʯʝʤ ʫ ʢʦʥʢʫʨʝʥʪʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

8,6
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9,2
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9,6

9,8
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ʧʨʠʩʚʦʝʥʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʤ 

ʨʳʥʦʯʥʳʤ ʩʝʛʤʝʥʪʦʤ. 

ʆʙʝ ʛʦʩʪʠʥʠʮʳ ʩʪʘʨʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʚʦʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʝʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ. ɼʣʷ ʵʪʦʛʦ 

ʩʫʱʝʩʪʚʫʶʪ ʢʥʠʛʠ ʦʪʟʳʚʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, ʘʥʢʝʪʳ 

ʚ ʥʦʤʝʨʘʭ ʠ ʥʘ ʨʝʩʝʧʰʥ, ʪʘʢʞʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʪʩʣʝʞʠʚʘʶʪ ʦʪʟʳʚʳ ʥʘ ʩʚʦʠʭ ʠ ʩʪʦʨʦʥʥʠʭ ʩʘʡʪʘʭ. 

ʇʨʦʚʦʜʷ ʤʦʥʠʪʦʨʠʥʛ, ʠʟʫʯʘʷ ʦʪʟʳʚʳ ʠ ʧʦʣʫʯʘʷ 

ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʨʫʢʦʚʦʜʩʪʚʦ ʤʦʞʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʙʘ ʦʪʝʣʷ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʫʩʧʝʰʥʦ ʚʳʜʝʨʞʠʚʘʶʪ 

ʢʦʥʢʫʨʝʥʮʠʶ ʚ ʩʚʦʸʤ ʮʝʣʝʚʦʤ ʩʝʛʤʝʥʪʝ. ʇʦ 

ʜʘʥʥʳʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʘʨʢ-ʦʪʝʣʴ 

çʇʝʩʦʯʥʘʷ ʙʫʭʪʘè ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ ʚʩʸ ʞʝ 

ʧʨʝʚʦʩʭʦʜʠʪ ʛʦʩʪʠʥʠʮʫ çʋʢʨʘʠʥʘè, ʥʘʧʨʠʤʝʨ ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʨʦʚʥʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʠʪʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʨʦʰʠʤ ʨʝʟʝʨʚʦʤ 

ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʪʠʥʠʯʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ  ʣʶʙʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʩʝʛʦʜʥʷ ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʣʫʛ. ɼʠʥʘʤʠʯʝʩʢʠ ʚʦʟʚʳʰʘʶʱʠʝʩʷ ʧʦʪʨʝʙʥʦʩʪʠ 

ʢʣʠʝʥʪʦʚ ʤʦʪʠʚʠʨʫʶʪ ʦʪʝʣʴʝʨʦʚ ʧʝʨʤʘʥʝʥʪʥʦ 

ʠʟʫʯʘʪʴ ʩʧʨʦʩ, ʫʣʫʯʰʘʪʴ ʩʝʨʚʠʩ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʣʝʜʦʚʘʪʴ ʥʦʚʳʤ 

ʪʝʥʜʝʥʮʠʷʤ ʨʳʥʢʘ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʄʝʪʦʜʳ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʧʦʤʦʛʘʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʣʠʪʠʢ ʠ ʩʮʝʥʘʨʠʝʚ ʥʘ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʆʥʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʚʳʷʚʣʝʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜ, ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ABSTRACT 

 

Linear programming methods play an important role in economic processes. Mathematical models help to 

investigate the impact of various economic policies and scenarios on macro- and microeconomic indicators. They are 

also used to optimize business processes, identify patterns in economic data, and investigate issues of effective resource 

management. The article discusses the possible areas of application of linear programming models for solving economic 

and managerial problems, as well as identifies issues of effective resource management. 

Keywords: mathematical methods, linear programming, optimization, planning, economic efficiency. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩʣʦʞʥʦʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʦʩʪʠʛʣʘ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, 

ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪʩʷ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʪʘʢ ʢʘʢ ʙʘʟʦʚʳʝ ʩʨʝʜʩʪʚʘ ʫʞʝ ʥʝ 

ʩʧʦʩʦʙʥʳ ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʥʝʪ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ-ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʦʙʣʘʜʘʶʱʠʝ ʪʝʤ ʨʝʩʫʨʩʦʤ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ ʪʘʢʦʛʦ ʫʨʦʚʥʷ. 

ʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ɺ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʢʫʜʘ ʚʭʦʜʷʪ ʨʳʥʢʠ ʪʨʫʜʘ ʠ 

ʢʘʧʠʪʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʧʦʤʦʛʘʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʣʠʪʠʢ ʠ ʩʮʝʥʘʨʠʝʚ ʥʘ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʆʥʠ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, 

ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʪʝʤʧʳ 

ʨʦʩʪʘ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ [2].  
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʨʷʜ ʪʝʥʜʝʥʮʠʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ ʠʟʫʯʝʥʠʠ. ɸʥʘʣʠʟ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʥʳʭ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

1. ʈʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʷʚʠʣʘʩʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠ 

ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʪʠʤʠʟʘʪʦʨʘʤ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʝ 

ʛʨʘʬʠʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

2.ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ: 

ʆʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝ 

ʙʦʣʴʰʝ ʩʪʘʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʥʝʜʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʠʟ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ, ʢʘʢ: 

ʩʪʘʪʠʩʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʤʝʪʦʜʳ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʪ.ʜ. 

ʀʤʝʥʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʤʦʜʝʣʠ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʶʪʩʷ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

3. ʋʯʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʠʩʢʦʚ: ɺ 

ʨʘʟʚʠʪʠʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʚʩʝ ʯʘʱʝ ʦʪʨʘʞʘʶʪʩʷ ʨʠʩʢʠ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ʉʦʚʨʝʤʝʥʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʪʦʯʥʫʶ ʠ 

ʵʬʬʝʢʪʠʚʥʫʶ ʘʥʘʣʠʪʠʢʫ ʧʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʘʛʝʥʪʦʚ. 

  4.ʕʢʩʧʝʨʝʤʝʥʪʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ: ʚʚʠʜʫ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʩʪʳ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʚʘʪʴ 

ʚʠʨʪʫʘʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚ ʢʦʪʦʨʳʭ 

ʩʫʙʲʝʢʪʳ ʢʦʥʪʘʢʪʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʩʦ 

ʩʨʝʜʦʡ. 

ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʤʝʨʜʞʝʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʘʛʝʥʪʦʚ. 

5. ɸʥʘʣʠʟ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ: ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʝʣʘʝʪ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʘʤ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ [4].  

ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʪʠʧʘ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʦʠʪʴ ʨʘʩʩʤʦʪʨʝʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ 

ɺ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʮʝʧʷʤʠ ʧʦʩʪʘʚʦʢ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʟʘʢʫʧʦʢ [3].  

ʊʘʢʞʝ, ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʘʢʪʫʘʣʴʥʦ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʘ ʜʦʩʪʘʚʦʢ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʟʘʛʨʫʟʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘ 

ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʨʫʟʦʚ. 

ʃʠʥʝʡʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʧʦʜʭʦʜʘʤʠ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʠʩʢʘ ʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ-ʩʪʦʭʘʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ɼʘʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ, ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʘʢʪʫʘʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ 

ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʧʨʠʥʠʤʘʪʴ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ.   

ʅʘ ʧʨʠʤʝʨʝ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ ʦʙʲʝʢʪʘ ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʨʦʜʫʢʪʦʚ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʬʠʨʤʘ, ʜʝʷʪʝʣʴʥʦʩʪʝʡ ʢʦʪʦʨʦʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʳʨʴʝʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʠʤʝʶʱʝʛʦ 3 

ʧʫʥʢʪʘ, ʠʩʧʦʣʴʟʫʷ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʝʜʠʥʠʮʳ 

ʩʳʨʴʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 

ʢʘʞʜʳʡ ʠʟ ʧʫʥʢʪʦʚ (ʨʘʟʥʦʝ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʫʥʢʪʦʚ ʩʜʝʨʞʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʠʩʧʦʣʥʷʪʴ ʩʚʦʠ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʝʨʝʜ 5 ʧʫʥʢʪʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʩʳʨʴʝʚʦʡ ʧʨʦʜʫʢʪ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʘʨʪʠʷʤ 

ʧʦʩʪʘʚʢʠ ʅʫʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʘʞʜʦʤʫ 

ʧʦʪʨʝʙʠʪʝʣʶ ʩʳʨʴʝʚʫʶ ʙʘʟʫ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ ʜʝʡʩʪʚʠʡ.  

  n=3, m= 5 ʢʦʣ-ʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʳʨʴʝʚʦʛʦ 

ʧʨʦʜʫʢʪʘ  

ɺʦ-ʚʪʦʨʳʭ, ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʚ ʥʘʰʝʡ 

ʟʘʜʘʯʝ:  

 

 
 

bj-ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʫʥʢʪʘ j, 

ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʟʘʛʦʪʦʚʢʦʡ ʩʳʨʴʷ ʪ.ʝ. ʪʦ ʢʦʣ-ʚʦ 

ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʝʜʠʥʠʮ ʩʳʨʴʷ j=1, é, n; 




