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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 ɼʦʢʪʦʨ 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. çʉʆɺʈɽʄɽʅʅɸʗ ʅɸʋʂɸ ʀ 

ʀʅʅʆɺɸʎʀʀ: ʊɽʆʈɽʊʀʂʆ-ʇʈɸʂʊʀʏɽʉʂʀʁ ɸʉʇɽʂʊè // ɾʫʨʥʘʣ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

XXVI I ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ: ʉʂʌ 

ɹɻʊʋ ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ, - ˉ1(15) 2023. ï294 ʩ. 

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

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʆɺʈɽʄɽʅʅɸʗ ʅɸʋʂɸ ʀ ʀʅʅʆɺɸʎʀʀ: 

ʊɽʆʈɽʊʀʂʆ-ʇʈɸʂʊʀʏɽʉʂʀʁ ɸʉʇɽʂʊè ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ* ʪʨʘʥʩʧʦʨʪ* ʵʢʦʣʦʛʠʷ* 

ʧʝʜʘʛʦʛʠʢʘ ʠ ʧʩʠʭʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʝ* ʵʢʦʥʦʤʠʢʘ ʠ ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ* ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʤʠʨʦʚʦʟʟʨʝʥʠʝ* ʝʩʪʝʩʪʚʦʟʥʘʥʠʝ* ʧʨʘʚʦ* ʧʦʣʠʪʦʣʦʛʠʷ*ʶʨʠʩʧʨʫʜʝʥʮʠʷ 27 ʘʧʨʝʣʷ 2023 ʛ., ʧʦʩʚʷʱʝʥʥʘʷ ʶʙʠʣʝʶ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʬʠʣʠʘʣʘ ɹɻʊʋ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ (ʛ. ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ). 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʋʅ ˉ1 (15) 2023 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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É ɸʚʪʦʨʳ 
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ʆʇʓʊ ʉʆʊʈʋɼʅʀʏɽʉʊɺɸ ɺʋɿɸ ʀ ʇʈʆɽʂʊʅʆʁ ʂʆʄʇɸʅʀʀ ʇʈʀ ɺʓʇʆʃʅɽʅʀʀ 

ʇʀʃʆʊʅʆɻʆ ʇʈʆɽʂʊɸ ʇʆ BIM -ʊɽʍʅʆʃʆɻʀʗʄ 

 

126-129 

30.  ʏʝʨʥʳʰ ʅʘʜʝʞʜʘ ɼʤʠʪʨʠʝʚʥʘ 

ɹʫʨʘʢʦʚʘ ʗʥʘ ɽʚʛʝʥʴʝʚʥʘ  

ɺʃʀʗʅʀɽ ʋʉʃʆɺʀʁ ʉʃʆɾʅʆɻʆ ʈɽʃʔɽʌɸ ʅɸ ɺʓɹʆʈ ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ 

ʇʈʀɽʄʆɺ ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʉɸʅɸʊʆʈʀɽɺ ʀ ʇɸʅʉʀʆʅɸʊʆɺ ɺ ɻʆʈʆɼɽ 

ʂʀʉʃʆɺʆɼʉʂɽ 

 

130-133 

31.  ʐʫʤʠʣʦʚʘ ɽʚʛʝʥʠʷ ʖʨʴʝʚʥʘ 

ɽʞʢʠʥʘ ʃʶʙʦʚʴ ɺʠʪʘʣʴʝʚʥʘ  

ʎɺɽʊ, ʂɸʂ ʕʃɽʄɽʅʊ ʉʈɽɼʓ ʆɹʀʊɸʅʀʗ ʏɽʃʆɺɽʂɸ 

 

134-138 

 

 

 

  ʈɸɿɼɽʃ II   

ʀʅʅʆɺɸʎʀʀ ɺ ʉʌɽʈɽ ʋʇʈɸɺʃɽʅʀʗ, ʕʂʆʅʆʄʀʂʀ,  

ɸʅɸʃʀɿɸ ʀ ɹʋʍɻɸʃʊɽʈʉʂʆɻʆ ʋʏɽʊɸ 
 

 

32.  ɺʦʣʢʦʚʘ ʉʚʝʪʣʘʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ  

ʊʆɺɸʈʆʆɹʆʈʆʊ ʅɸ ʈʓʅʂɽ ɺ ʋʉʃʆɺʀʗʍ ʏʀʉʊʆʁ ʂʆʅʂʋʈɽʅʎʀʀ 

 

139-142 

33.  ɽʛʠʘʟʘʨʷʥ ʉʦʬʴʷ ɸʨʪʝʤʦʚʥʘ 

ʐʝʚʮʦʚʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ 

ʌʀʅɸʅʉʆɺʓʁ ʄɽʅɽɼɾʄɽʅʊ ʂɸʂ ʆʉʅʆɺɸ ʋʇʈɸɺʃɽʅʀʗ ʉʈɽɼʉʊɺɸʄʀ 

ʆʈɻɸʅʀɿɸʎʀʀ 

 

143-148 

34.  ʈʳʪʠʢʦʚʘ ɸʥʥʘ ʆʣʝʛʦʚʥʘ 

ɻʝʚʦʨʛʷʥ ɸʚʨʘʘʤ  

ɺʃʀʗʅʀɽ ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʉʈɽɼʓ ʅɸ ɸʂʉʀʆʃʆɻʀʏɽʉʂʀɽ 

ʊɽʅɼɽʅʎʀʀ ʆɹʑɽʉʊɺɸ 

 

149-151 

35.  ʐʝʚʮʦʚʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ 

ʅʘʫʤʝʥʢʦ ʉʚʝʪʣʘʥʘ ʄʠʭʘʡʣʦʚʥʘ 

ʐʫʤʠʣʦʚʘ ɽʚʛʝʥʠʷ ʖʨʴʝʚʥʘ 

ʋʇʈɸɺʃɽʅʀɽ ɿɸʊʈɸʊɸʄʀ ʀ ʇʈʀɹʓʃʔʖ ʆʈɻɸʅʀɿɸʎʀʀ ʅɸ ʆʉʅʆɺɽ ʆʈɻɸʅʀɿɸʎʀʀ 

ʎɽʅʊʈɸ ʌʀʅɸʅʉʆɺʆʁ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ 

 

152-154 

36.  ʐʠʭʘʣʠʝʚʘ ɼʞʘʥʥʝʪ ʉʝʨʛʦʝʚʥʘ 

ɹʝʣʷʝʚʘʉʚʝʪʣʘʥʘɺʠʢʪʦʨʦʚʥʘ 

ʉɽʈɽɹʈʗʅɸʗ ʕʂʆʅʆʄʀʂɸ: ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ ɺ ʋʉʃʆɺʀʗʍ 

ʇʃɸʅɽʊɸʈʅʆɻʆ ʂʈʀɿʀʉɸ 
 

155-160 
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ʈɸɿɼɽʃ III   

ɺʆʇʈʆʉʓ ʉʆɺʈɽʄɽʅʅʆʁ ʄɸʊɽʄɸʊʀʂʀ, ʌʀɿʀʂʀ, ʍʀʄʀʀ ʀ  

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

 

37.  ɸʩʪʘʬʴʝʚ ɺʣʘʜʠʤʠʨ ʖʨʴʝʚʠʯ 

ʃʝʙʝʜʝʚ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ɺʆɿʄʆɾʅʆʉʊʀ ʇʃɸʊʓ ARDUINO  ɼʃʗ ʇʆʃʋʏɽʅʀʗ ʀʅʌʆʈʄɸʎʀʀ ʀɿ 

ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ 

 

161-164 

38.  ɹʘʨʘʥʦʚ ʀʚʘʥ ʉʝʨʛʝʝʚʠʯ 

ʉʫʢʤʘʥʦʚ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ  

ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʅɸɺʀɻɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ ʂɸʂ ɺɸɾʅʆɻʆ ʌɸʂʊʆʈɸ 

ʆɹɽʉʇɽʏɽʅʀʗ ɹɽɿʆʇɸʉʅʆʉʊʀ ɻʆʉʋɼɸʈʉʊɺɸ 

 

165-168 

39.  ɺʦʣʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ʅʠʢʦʣʘʝʚʥʘ 

ɼʦʥʝʚ ɼʤʠʪʨʠʡ ɼʤʠʪʨʠʝʚʠʯ  

ʈʆʃʔ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʆɹʑɽʉʊɺɽ 

 

169-171 

40.  ʂʦʥʜʨʘʢʦʚ ʀʛʦʨʴ ʄʠʭʘʡʣʦʚʠʯ  

ʅɽʊ ɺɽʑʀ ɹɽɿ ʆɹʈɸɿɸ 

 

172-183 

41.  ʄʘʣʳʭ ʄʠʭʘʠʣ ʉʝʨʛʝʝʚʠʯ 

ʉʘʜʦʚʥʠʢʦʚʘ ʉ.ɸ. 

ʂʆʄʇʔʖʊɽʈʅɸʗ ɻʈɸʌʀʂɸ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ɼʀɿɸʁʅɽ 

 

184-185 

42.  ʄʦʟʛʦʚʝʥʢʦ ɸʥʜʨʝʡ ɸʥʜʨʝʝʚʠʯ 

ʅʘʡʜʳʰ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʆʢʫʣʦʚʘ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ  

ʎʀʌʈʆɺʀɿɸʎʀʗ ʆɹʈɸɿʆɺɸʅʀʗ: ʇʈʆɹʃɽʄʓ ʀ ɺʆɿʄʆɾʅʆʉʊʀ 

 

186-189 

43.  ʅʘʡʜʳʰ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʉʪʨʦʢʘʥʴ ʆʢʩʘʥʘ ɺʠʢʪʦʨʦʚʥʘ  

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʋʄʅʓʄ ɼʆʄʆʄ ʅɸ ʆʉʅʆɺɽ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʊɽʍʅʆʃʆɻʀʀ ʀʅʊɽʈʅɽʊɸ ɺɽʑɽʁ  

 

190-193 

44.  ʇʝʪʨʝʥʢʦ ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʏʝʩʫʝʚ ɹʦʛʜʘʥ ɸʥʘʪʦʣʴʝʚʠʯ 

ʗʢʫʥʠʯʝʚ ɼʘʥʠʣʘ ɽʚʛʝʥʴʝʚʠʯ 

ʊʨʫʭʘʥʦʚ ʂʠʨʠʣʣ ʀʛʦʨʝʚʠʯ  

ʄɽʊʆɼ ʕʂʉʊʈɸʇʆʃʗʎʀʀ, ɽɻʆ ʇʈʀʄɽʅɽʅʀɽ, ɸʂʊʋɸʃʔʅʆʉʊʔ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

ʈɸɿɺʀʊʀʗ 

 

194-200 

45.  ʇʰʠʮʫʢʦʚʘ ɼʞʫʣʴʝʪʪʘ ʍʘʩʘʥʦʚʥʘ 

ɼʦʥʝʚʘ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ  

ʊʈɸʅʉʇʆʈʊʅʓɽ ɿɸɼɸʏʀ ɺ ʕʂʆʅʆʄʀʂɽ 

 

201-203 

46.  ʌʠʣʢʦʚʘɽʣʠʟʘʚʝʪʘ ɼʤʠʪʨʠʝʚʥʘ, 

ɼʦʥʝʚɼʤʠʪʨʠʡ ɼʤʠʪʨʠʝʚʠʯ  

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʂʆʄʇɽʊɽʅʊʅʆʉʊʔ ʋʏʀʊɽʃʗ 

 

204-206 

47.  ʌʦʤʝʥʢʦ ɺʷʯʝʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʗʮʝʥʢʦ ɺʣʘʜʠʤʠʨ ʄʠʭʘʡʣʦʚʠʯ  

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅɸʗ ʉʀʉʊɽʄɸ ɼʃʗ ʄʆʅʀʊʆʈʀʅɻɸ ʀ ʋʇʈɸɺʃɽʅʀʗ 

ʌʀʊʆʉʊɽʃʃɸɾɸʄʀ 

 

207-210 
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ʈɸɿɼɽʃ IV   

ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ʇɽɼɸɻʆɻʀʂʀ,  

ʀʉʊʆʈʀʀ, ʌʀʃʆʉʆʌʀʀ ʀ ʉʆʎʀʆʃʆɻʀʀ 

 

48.  ɻʥʳʧ ʆʢʩʘʥʘ ʗʨʦʩʣʘʚʦʚʥʘ  

ʄʆʊʀɺʓ ʉɸʄʆʆɹʈɸɿʆɺɸʅʀʗ ʉʊʋɼɽʅʊʆɺ ʈɽɼʅɽɻʆ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ 

ʆɹʈɸɿʆɺɸʅʀʗ 

 

211-212 

49.  ɻʦʚʝʥʢʦ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʊʘʙʦʣʦʚʘ ʕʣʠʪʘ ʉʦʣʪʘʥʦʚʥʘ ʃʀʏʅʆʉʊʅʆɽ ɹɽɿʆʇɸʉʅʆɽ ʈɸɿɺʀʊʀɽ ɼɽʊɽʁ ʀ 

ʇʆɼʈʆʉʊʂʆɺ ɺ ʋʉʃʆɺʀʗʍ ʅɸʈɸʉʊɸʅʀʗ ʀʅʌʆʈʄɸʊʀɿɸʎʀʀ ʆɹʈɸɿʆɺɸʅʀʗ: 

ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʀʁ ɸʉʇɽʂʊ 

 

213-217 

50.  ɻʦʚʝʥʢʦ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʊʘʙʦʣʦʚʘ ʕʣʠʪʘ ʉʦʣʪʘʥʦʚʥʘ  

ʉʀʉʊɽʄɸ ʇʆɺʓʐɽʅʀʗ ʂɺɸʃʀʌʀʂɸʎʀʀ ʂɸɼʈʆɺ: ʉʂʈʓʊʓɽ ɸʉʇɽʂʊʓ 

ʇɽɼɸɻʆɻʀʂʀ ɺ ʆɹʈɸɿʆɺɸʅʀʀ 

 

218-223 

51.  ɻʦʚʝʥʢʦ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ  

ʊʘʙʦʣʦʚʘ ʕʣʠʪʘ ʉʦʣʪʘʥʦʚʥʘ  

ʇʈʆɹʃɽʄʓ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ʉʀʉʊɽʄʓ ʇʆɺʓʐɽʅʀʗ ʂɺɸʃʀʌʀʂɸʎʀʀ 

ʂɸɼʈʆɺ: ɸɺʊʆʈʀʊɸʈʅʓʁ ʉʊʀʃʔ ʈʋʂʆɺʆɼʉʊɺɸ ʀ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʔ 

ʉʆʊʈʋɼʅʀʂʆɺ 

 

224-230 

52.  ʂʦʥʜʨʘʢʦʚʘ ʉʚʝʪʣʘʥʘ ʆʣʝʛʦʚʥʘ 

ɹʦʨʠʩʦʚʘ ɽʣʝʥʘ ʖʨʴʝʚʥʘ 

ɺʃʀʗʅʀɽ  ɹʀʃʀʅɻɺʀɿʄɸ ɺ ʈɸʅʅɽʄ ɺʆɿʈɸʉʊɽ ʅɸ ʌʆʈʄʀʈʆɺɸʅʀɽ ʋ ʈɽɹɽʅʂɸ 

ʈɽʏɽɺʓʍ ʅɸɺʓʂʆɺ ʈʆɼʅʆɻʆ ʗɿʓʂɸ 

 

231-234 

53.  ʃʘʟʘʢʦʚʠʯ ʖʣʠʷ ʖʨʴʝʚʥʘ 

ɹʫʣʘʚʠʥ ʀʛʦʨʴ ɺʘʩʠʣʴʝʚʠʯ 

ɸʂʊʋɸʃʔʅʆʉʊʔ ɺʃɸɼɽʅʀʗ ɸʅɻʃʀʁʉʂʀʄ ʗɿʓʂʆʄ  ɼʃʗ ʉʊʈʆʀʊɽʃɽʁ ʀ 

ɸʈʍʀʊɽʂʊʆʈʆɺ  

 

235-240 

54.  ʄʘʣʳʭʠʥʘ ʆʣʝʩʷ ɸʣʝʢʩʝʝʚʥʘ  

ʂʦʥʩʪʘʥʪʠʥʦʚ ʀʛʦʨʴ ʉʝʨʛʝʝʚʠʯ  

ʊɽʉʊʀʈʆɺɸʅʀɽ ʇʈʀ ʆʎɽʅʂɽ IT -ʂʆʄʇɽʊɽʅʎʀʁ ʉʊʋɼɽʅʊʆɺ ɻʋʄɸʅʀʊɸʈʅʆʁ 

ʅɸʇʈɸɺʃɽʅʅʆʉʊʀ 

 

241-243 

55.  ʄʦʣʦʜʳʯʝʥʢʦ ɺʘʣʝʥʪʠʥ ɺʠʢʪʦʨʦʚʠʯ 

ʄʦʣʦʜʳʯʝʥʢʦ ʅʘʪʘʣʴʷ ɸʣʠʤʜʞʘʥʦʚʥʘ  

ʎɽʅʅʆʉʊʅʓʁ ʇʆɼʍʆɼ ʂ ʌʆʈʄʀʈʆɺɸʅʀʖ ʅʈɸɺʉʊɺɽʅʅʆ-ʕʊʀʏɽʉʂʆʁ 

ʆʈʀɽʅʊɸʎʀʀ ʄʃɸɼʐɽɻʆ ʐʂʆʃʔʅʀʂɸ 

 

244-246 

56.  ʇʝʨʝʧʸʣʢʠʥʘ ʅʘʪʘʣʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʏʝʨʢʘʩʦʚʘ ʀʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ  

ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʆɽ ʉʆʇʈʆɺʆɾɼɽʅʀɽ ʉɽʄʔʀ ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ 

ʉ ʈɽʏɽɺʓʄʀ ʅɸʈʋʐɽʅʀʗʄʀ 

 

247-250 

57.  ʉʘʤʘʨʠʥʘ ʆʣʴʛʘ ʀʚʘʥʦʚʥʘ  

ʋʂʈɽʇʃɽʅʀɽ ɺʃɸʉʊʀ ʄʆʉʂʆɺʉʂʆɻʆ ʂʅʗɿʗ ɺ XV-XVI ɺɽʂɸʍ. 

 

251-255 

58.  ʉʘʤʘʨʠʥʘ ʆʣʴʛʘ ʀʚʘʥʦʚʥʘ  
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ɸʅʅʆʊɸʎʀʗ 

 

ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ ʧʨʫʞʠʥʥʳʭ ʩʮʝʧʣʝʥʠʡ ʩʠʣʘ ʩʞʘʪʠʷ ʤʝʞʜʫ ʚʝʜʦʤʦʡ ʠ ʚʝʜʫʱʝʡ ʯʘʩʪʷʤʠ ʧʦʩʪʦʷʥʥʘ. ʇʨʠ 

ʚʳʢʣʶʯʝʥʠʠ ʩʮʝʧʣʝʥʠʷ ʚʩʝʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʚʘʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʫʩʠʣʠʝ ʧʨʫʞʠʥʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʚʝʣʠʯʠʥʳ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʕʪʦ ʦʯʝʥʴ ʫʩʣʦʞʥʷʝʪ 

ʨʘʙʦʪʫ ʚʦʜʠʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʚ ʛʦʨʦʜʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚʦʜʠʪʝʣʷʤ ʘʚʪʦʙʫʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʮʝʧʣʝʥʠʝ 

ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʨʘʟ ʟʘ ʦʜʥʫ ʩʤʝʥʫ. ʉʥʠʟʠʪʴ ʬʠʟʠʯʝʩʢʫʶ ʩʠʣʫ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʚʳʢʣʶʯʝʥʠʷ ʩʮʝʧʣʝʥʠʷ, 

ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʳʭ ʠʣʠ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʮʝʧʣʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʨʠʢʮʠʦʥʥʦʝ ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʦʝ ʩʮʝʧʣʝʥʠʝ; ʥʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ. 

 

ABSTRACT 

 

For all types of spring clutches, the compression force between the driven and driving parts is constant. When 

disengaging the clutch, it is always necessary to overcome the same spring force, regardless of the amount of torque, 

which depends on the operating conditions of the vehicle. This greatly complicates the work of the driver. For example, 

in urban transport, bus drivers have to use the clutch up to several thousand times in one shift. It is possible to reduce 

the physical force required to disengage the clutch by using semi-centrifugal or centrifugal clutches. 

Keywords: friction semi-centrifugal clutch; ground transport and technological means. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟ ʫʯʘʩʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʨʫʟʘ, ʝʛʦ ʧʦʛʨʫʟʢʘ ʠ ʨʘʟʛʨʫʟʢʘ, 

ʧʝʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ. ɽʩʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʨʫʟʘ 

ʠ ʧʝʨʝʚʦʟʢʘ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ 

ʚʦʟʤʦʞʥʘ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʚʦʜʥʳʡ 

ʪʨʘʥʩʧʦʨʪ, ʚʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʪʦ ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʭ 

ʞʝ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ ʥʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ, 

ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʢ ʧʨʠʤʝʨʫ, ʚ ʧʨʝʜʝʣʘʭ 

ʛʦʨʦʜʘ ʠʣʠ ʜʘʞʝ ʤʘʣʦʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʘ ʪʘʢʞʝ 

ʧʦʛʨʫʟʢʘ ʠ ʨʘʟʛʨʫʟʢʘ ʛʨʫʟʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʥʝʙʦʣʴʰʠʤʠ ʤʦʱʥʦʩʪʷʤʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʕʪʦ ʩʚʷʟʘʥʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʘ ʠʤʝʥʥʦ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʩʘʤʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʶʜʘ ʪʘʢʞʝ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʳʙʨʘʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ.  

ʃʶʜʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʜʝʣʘʤʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝ ʛʣʫʧʳʝ, ʠ ʦʥʠ ʟʥʘʶʪ, 

ʯʪʦ ʥʘʤʥʦʛʦ ʜʝʰʝʚʣʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʡ 

ʪʨʘʥʩʧʦʨʪ, ʚʝʜʴ ʜʣʷ ʚʦʟʜʫʰʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʫʞʥʘ 

ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʘʷ ʧʣʦʱʘʜʢʘ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ, 

ʜʣʷ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʫʞʥʳ ʧʦʨʪʳ, ʢʦʠʭ 

ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʦʩʪʘʪʦʯʥʦ 

ʥʝʧʦʚʦʨʦʪʣʠʚ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʝʛʦ ʪʘʢʞʝ ʥʫʞʥʘ 

ʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʩʣʫʯʘʷʭ, ʚ 

ʚʳʠʛʨʳʰʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʝʡ ʧʘʨʢʦʚʢʠ, ʘ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʧʦʚʦʨʦʪʣʠʚʦʩʪʠ 

ʠ ʥʝ ʧʨʠʚʷʟʘʥʥʦʩʪʠ ʢ ʢʘʢʠʤ-ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʳʤ 
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ʬʘʢʪʦʨʘʤ, ʦʥ ʧʦʣʫʯʠʣ ʥʘʠʙʦʣʴʰʫʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʇʦ 

ʩʪʘʪʠʩʪʠʢʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʝʜʴ 

ʥʘ ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʦʚ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʥʝʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 45% [2,5],ʘ ʧʝʨʝʚʦʟʢʘ 

ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ï 22%. 

ʇʦʥʠʤʘʷ ʪʘʢʫʶ ʚʘʞʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʠʥʞʝʥʝʨʳ ʩʦ ʚʩʝʛʦ ʤʠʨʘ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʣʠ ʠ ʜʦ ʩʠʭ ʧʦʨ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʶʪ ʩ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʧʦʣʫʯʘʷ 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʠ ʠʥʦʛʜʘ ʥʝʦʙʳʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ[6]. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ ʩʪʨʝʤʠʣʠʩʴ ʩʦʢʨʘʪʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʨʘʩʭʦʜʳ, ʦʙʣʝʛʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ 

ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʤʦʱʥʦʩʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʤ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʘʛʨʝʛʘʪʳ ʘʚʪʦʤʦʙʠʣʷ.  

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʙʳʣʦ ʫʣʫʯʰʝʥʠʝ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ. ɺ ʩʝʨʝʜʠʥʝ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʪʝʭʥʦʣʦʛʠʷ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ 

ʙʳʣʘ ʚ ʩʘʤʦʤ ʨʘʩʮʚʝʪʝ ʩʠʣ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʦʧʳʪʘ 

ʙʳʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʠ ʝʛʦ ʘʛʨʝʛʘʪʦʚ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʥʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʩʦʚʝʨʰʝʥʥʦʩʪʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʵʢʩʧʝʨʪʳ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʝʣʘ ʜʝʣʘʣʠ ʚʩʝ, ʯʪʦʙʳ 

ʵʪʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ. ʅʘʧʨʠʤʝʨ, ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʂʇɼ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʙʳʣ ʚ 

ʧʨʝʜʝʣʘʭ 20% [1], ʧʦʵʪʦʤʫ ʥʝʭʚʘʪʢʫ ʤʦʱʥʦʩʪʠ 

ʢʦʤʧʝʥʩʠʨʦʚʘʣʠ ʙʦʣʴʰʠʤ ʨʘʙʦʯʠʤ ʦʙʲʝʤʦʤ 

ʜʚʠʛʘʪʝʣʷ. ʉ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ ʥʝʤʥʦʛʦ ʩʣʦʞʥʝʝ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʦʨʫʜʦʚʘʪʴ ʩʘʣʦʥ ʘʚʪʦʤʦʙʠʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʝʭʘʥʠʟʤʳ, ʪʘʢʠʝ ʢʘʢ ʪʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ ʠ ʩʠʩʪʝʤʘ 

ʚʳʢʣʶʯʝʥʠʷ ʩʮʝʧʣʝʥʠʷ. ɺʩʝʚʦʟʤʦʞʥʳʝ ʫʩʠʣʠʪʝʣʠ 

ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʛʨʫʟʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʷʭ ʠ ʪʦ ʥʝ ʥʘ ʚʩʝʭ. ʆʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʤʝʶʱʝʛʦʩʷ ʤʝʭʘʥʠʟʤʘ, ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ. ɺ ʠʪʦʛʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʘʢʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʢ ʚʩʝʚʦʟʤʦʞʥʳʝ ʫʩʠʣʠʪʝʣʠ 

ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʩʮʝʧʣʝʥʠʷ ʠ ʨʫʣʝʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ 

ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ. ʆʜʥʦʡ ʠʟ 

ʧʨʠʯʫʜʣʠʚʳʭ ʨʘʟʨʘʙʦʪʦʢ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʦʝ ʬʨʠʢʮʠʦʥʥʦʝ ʩʮʝʧʣʝʥʠʝ. 

ʀʥʪʝʨʝʩ ʜʣʷ ʥʘʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʦ 

ʙʳʣʦ, ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʘʙʦʪʘʥʦ, ʥʦ ʠ ʧʦʩʪʘʚʣʝʥʦ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʠʡʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʧʨʠʥʮʠʧʘ 

ʨʘʙʦʪʳ ʜʦʩʪʘʪʦʯʥʦ ʚʟʛʣʷʥʫʪʴ ʥʘ ʯʝʨʪʝʞ, ʨʠʩʫʥʦʢ 1 

[4]. ɸʥʘʣʠʟʠʨʫʷ ʯʝʨʪʝʞ ʤʦʞʥʦʫʚʠʜʝʪʴ, ʯʪʦ ʦʥʦ 

ʩʦʜʝʨʞʠʪ ʬʨʠʢʮʠʦʥʥʳʡ ʜʠʩʢ 1, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʤʝʞʜʫ ʤʘʭʦʚʠʢʦʤ 2 ʠ ʥʘʞʠʤʥʳʤ ʜʠʩʢʦʤ 8. ʅʘ 

ʜʠʩʢʝ 8 ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʘʢʘʥʳ 4 ʩ ʥʘʞʠʤʥʳʤʠ 

ʧʨʫʞʠʥʘʤʠ 5. ʉʪʘʢʘʥʳ ʩʚʷʟʘʥʳ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʛʨʫʟʘʤʠ 6, ʢʦʪʦʨʳʝ ʰʘʨʥʠʨʥʦ 

ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʢʦʞʫʭʝ 7 ʩʮʝʧʣʝʥʠʷ. ʄʝʞʜʫ 

ʢʦʞʫʭʦʤ 7 ʠ ʜʠʩʢʦʤ 8 ʨʘʩʧʦʣʦʞʝʥʳ ʮʝʥʪʨʦʙʝʞʥʳʝ 

ʛʨʫʟʳ 8, ʧʨʠʞʠʤʘʶʱʠʝ ʜʠʩʢ 8 ʢ ʜʠʩʢʫ 1. ʄʫʬʪʘ 9 

ʚʳʢʣʶʯʝʥʠʷ ʩʚʦʙʦʜʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʝʨʚʠʯʥʦʤ 

ʚʘʣʫ 10 ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʠ ʩʚʷʟʘʥʘ ʩ ʨʳʯʘʛʘʤʠ 11 

ʚʳʢʣʶʯʝʥʠʷ ʩʮʝʧʣʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ʌʨʘʛʤʝʥʪ ʯʝʨʪʝʞʘ ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʩʮʝʧʣʝʥʠʷ 

 

ʈʘʙʦʪʘʝʪ ʩʮʝʧʣʝʥʠʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ɺʦʜʠʪʝʣʴ ʯʝʨʝʟ ʧʝʜʘʣʴ ʩʮʝʧʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʤʫʬʪʳ 9 ʥʘʞʠʤʘʝʪ ʥʘ ʨʳʯʘʛʠ 11 ʠ ʦʪʚʦʜʠʪ ʜʠʩʢ 3 

ʦʪ ʜʠʩʢʘ 1, ʩʞʠʤʘʷ ʧʨʫʞʠʥʳ 5 ʥʘʞʠʤʥʦʛʦ ʜʠʩʢʘ. 

ʇʦ ʤʝʨʝ ʥʘʙʦʨʘ ʜʚʠʛʘʪʝʣʝʤ ʦʙʦʨʦʪʦʚ ʛʨʫʟʳ 6, 

ʩʚʷʟʘʥʥʳʝ ʯʝʨʝʟ ʩʪʘʢʘʥʳ 4 ʩ ʧʨʫʞʠʥʘʤʠ 5, ʩʥʠʤʘʶʪ 

ʫʩʠʣʠʝ ʩ ʥʦʛʠ ʚʦʜʠʪʝʣʷ ʥʘ ʧʝʜʘʣʴ ʩʮʝʧʣʝʥʠʷ. 

ʇʦʩʣʝʜʫʶʱʝʝ ʚʢʣʶʯʝʥʠʝ ʩʮʝʧʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʮʝʥʪʨʦʙʝʞʥʦʤʫ ʟʘʢʦʥʫ ʩ ʧʦʤʦʱʴʶ ʛʨʫʟʦʚ 8, 

ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʜʘʚʣʝʥʠʝ ʥʘ ʜʠʩʢ 3 ʩ ʨʦʩʪʦʤ 

ʦʙʦʨʦʪʦʚ ʜʚʠʛʘʪʝʣʷ. 

ʀʟʚʝʩʪʥʳ ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʳʝ ʬʨʠʢʮʠʦʥʥʳʝ 

ʩʮʝʧʣʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʬʨʠʢʮʠʦʥʥʳʡ ʜʠʩʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʥʘʞʠʤʥʳʤ ʜʠʩʢʦʤ ʠ 

ʤʘʭʦʚʠʢʦʤ, ʥʘʞʠʤʥʳʝ ʧʨʫʞʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʤʝʞʜʫ ʢʦʞʫʭʦʤ ʩʮʝʧʣʝʥʠʷ ʠ ʥʘʞʠʤʥʳʤ ʜʠʩʢʦʤ, ʠ 

ʮʝʥʪʨʦʙʝʞʥʳʝ ʛʨʫʟʳ, ʫʧʠʨʘʶʱʠʝʩʷ ʚ ʥʘʞʠʤʥʦʡ 

ʜʠʩʢ. 

ʎʝʣʴʶ ʠʟʦʙʨʝʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʣʝʛʯʝʥʠʝ 

ʚʳʢʣʶʯʝʥʠʷ ʩʮʝʧʣʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʤʦʝ 

ʩʮʝʧʣʝʥʠʝ ʩʥʘʙʞʝʥʦ ʩʪʘʢʘʥʘʤʠ, ʧʦʤʝʱʝʥʥʳʤʠ 

ʤʝʞʜʫ ʥʘʞʠʤʥʳʤ ʜʠʩʢʦʤ ʠ ʧʨʫʞʠʥʘʤʠ ʠ 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʮʝʥʪʨʦʙʝʞʥʳʤʠ 

ʛʨʫʟʘʤʠ, ʰʘʨʥʠʨʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʢʦʞʫʭʝ 

ʩʮʝʧʣʝʥʠʷ. 

ʇʨʝʜʤʝʪ ʠʟʦʙʨʝʪʝʥʠʷ: ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʦʝ 

ʬʨʠʢʮʠʦʥʥʦʝ ʩʮʝʧʣʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ 

ʬʨʠʢʮʠʦʥʥʳʡ ʜʠʩʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ 

ʥʘʞʠʤʥʳʤ ʜʠʩʢʦʤ ʠ ʤʘʭʦʚʠʢʦʤ, ʥʘʞʠʤʥʳʝ 

ʧʨʫʞʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʤʝʞʜʫ ʢʦʞʫʭʦʤ 

ʩʮʝʧʣʝʥʠʷ ʠ ʥʘʞʠʤʥʳʤ ʜʠʩʢʦʤ, ʠ ʮʝʥʪʨʦʙʝʞʥʳʝ 

ʛʨʫʟʳ, ʫʧʠʨʘʶʱʠʝʩʷ ʚ ʥʘʞʠʤʥʦʡ ʜʠʩʢ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʝʤ, ʯʪʦ, ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʝʥʠʷ ʝʛʦ 
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ʚʳʢʣʶʯʝʥʠʷ, ʦʥʦ ʩʥʘʙʞʝʥʦ ʩʪʘʢʘʥʘʤʠ, 

ʧʦʤʝʱʝʥʥʳʤʠ ʤʝʞʜʫ ʥʘʞʠʤʥʳʤ ʜʠʩʢʦʤ ʠ 

ʧʨʫʞʠʥʘʤʠ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʮʝʥʪʨʦʙʝʞʥʳʤʠ ʛʨʫʟʘʤʠ, ʰʘʨʥʠʨʥʦ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʢʦʞʫʭʝ ʩʮʝʧʣʝʥʠʷ. 

ɺ 1946 ʛ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʦʡ ʘʚʪʦʤʦʙʠʣʴ 

ʢʘʢ ɻɸɿ ʄ-20 çʇʦʙʝʜʘè. ʕʪʦʪ ʘʚʪʦʤʦʙʠʣʴ 

ʧʨʠʤʝʯʘʪʝʣʝʥ ʪʝʤ, ʯʪʦ ʥʘ ʥʝʤ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʬʨʠʢʮʠʦʥʥʦʛʦ ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʩʮʝʧʣʝʥʠʷ [3,6] ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʌʨʘʛʤʝʥʪ ʯʝʨʪʝʞʘ ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʩʮʝʧʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ɻɸɿ ʄ-20 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʡ ʯʝʨʪʝʞ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝʤʥʦʛʦ ʧʨʦʱʝ, ʯʝʤ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1.  

ɸʥʘʣʠʟʠʨʫʷ ʨʘʙʦʪʫ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 

ʧʦʣʫʮʝʥʪʨʦʙʝʞʥʦʛʦ ʬʨʠʢʮʠʦʥʥʦʛʦ ʩʮʝʧʣʝʥʠʷ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʪʝʤ ʙʦʣʴʰʝ 

ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʛʨʫʟʠʢʠ 1, ʠ 

ʪʝʤ ʙʦʣʴʰʝ ʫʩʠʣʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʛʨʫʟʠʢʘʤʠ, ʠ 

ʥʘʦʙʦʨʦʪ. ʇʦʵʪʦʤʫ ʧʨʠ ʪʨʦʛʘʥʠʠ ʩ ʤʝʩʪʘ ʠ ʧʨʠ 

ʥʠʟʢʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʣʷ 

ʫʜʝʨʞʘʥʠʷ ʧʝʜʘʣʠ ʩʮʝʧʣʝʥʠʷ ʚ ʚʳʢʣʶʯʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʪʨʝʙʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʫʩʠʣʠʝ. ʆʜʥʘʢʦ 

ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʝʨʝʜʘʯ, ʦʩʦʙʝʥʥʦ ʥʘ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʷʭ ʘʚʪʦʤʦʙʠʣʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʠʝ ʢ ʧʝʜʘʣʠ ʩʮʝʧʣʝʥʠʷ, ʯʪʦʙʳ 

ʧʨʝʦʜʦʣʝʪʴ ʩʫʤʤʘʨʥʫʶ ʩʠʣʫ ʩʞʘʪʠʷ ʧʨʫʞʠʥ 2 ʠ 

ʮʝʥʪʨʦʙʝʞʥʳʭ ʛʨʫʟʠʢʦʚ.ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʥʠʟʢʠʭ 

ʩʢʦʨʦʩʪʷʭ ʚ ʪʷʞʝʣʳʭ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʧʨʠ 

ʙʦʣʴʰʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ ʩʮʝʧʣʝʥʠʝ 

ʤʦʞʝʪ ʧʨʦʙʫʢʩʦʚʳʚʘʪʴ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ 

ʩʮʝʧʣʝʥʠʷ.  

ʕʪʠ ʥʝʜʦʩʪʘʪʢʠ ʢʦʤʧʝʥʩʠʨʦʚʘʣʠʩʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʠʟʢʦʦʙʦʨʦʪʠʩʪʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ 

ʫʩʪʘʥʦʚʢʦʡ ʝʛʦ ʥʘ ʣʝʛʢʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴ, ʯʪʦ ʠ ʙʳʣʦ 

ʩʜʝʣʘʥʦ ʥʘ ʘʚʪʦʤʦʙʠʣʝ ɻɸɿ ʄ-20. ʀʩʭʦʜʷ ʠʟ 

ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʝʛʦ ʘʛʨʝʛʘʪʦʚ ʥʘ ʩʝʨʝʜʠʥʫ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, 

ʠʥʞʝʥʝʨʥʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʭʦʨʦʰʝʝ. ʆʥʦ ʨʝʰʘʣʦ 

ʟʘʜʘʯʫ ʧʦ ʫʧʨʦʱʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʚʦʜʠʪʝʣʷ ʠ ʥʝ 

ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʣʦ ʢʦʥʩʪʨʫʢʮʠʶ ʩʮʝʧʣʝʥʠʷ. ʊʘʢʞʝ 

ʪʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʩʮʝʧʣʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʨʘʩʭʦʜʳ ʧʨʠ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʚʪʦʤʦʙʠʣʝʡ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ɼʣʷ ʤʥʦʛʠʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʦʮʝʩʩ ʤʘʩʩʦʧʝʨʝʥʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ. 

ɽʛʦ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʜʠʬʬʫʟʠʦʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʘʪʦʤʦʚ ʧʦ ʜʝʬʝʢʪʥʳʤ ʫʟʣʘʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʳʤ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʢʘʥʠʷ 

ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʩʣʝʜʩʪʚʠʝʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʙʱʘʷ ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʨʝʙʫʝʤʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʧʝʢʘʥʠʷ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʤʝʪʦʜʦʚ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʤʘʩʩʦʧʝʨʝʥʦʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʝʨʘʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʦʮʝʩʩ ʤʘʩʩʦʧʝʨʝʥʦʩʘ, ʩʧʝʢʘʥʠʝ, ʢʘʧʠʣʣʷʨʥʳʝ ʩʠʣʳ, 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʨʝʰʸʪʢʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʤʠʢʨʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ. 

 

ABSTRACT 

 

For many ceramic and metallic substances, the mass transfer process occurs in the solid phase. Its cause is the 

diffusive movement of atoms along the defective nodes of the crystal lattice. It is known that this process is quite slow. 

This feature requires sintering for a long time at high temperature, which is a significant disadvantage, the consequence 

of which is its overall low productivity of this process and the required significant energy costs.  

In this regard, the current direction of research in the field of sintering ceramic materials at the moment is the 

search for methods to accelerate the process of mass transfer. 

Keywords: ceramic material, mass transfer process, sintering, capillary forces, crystal lattice, electric field, 

microwave radiation. 

 

ʇʨʦʮʝʩʩ ʫʧʣʦʪʥʝʥʠʷ ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʜʘʣʝʥʠʝʤ ʠʟ ʥʠʭ 

ʤʝʞʟʝʨʝʥʥʳʭ ʧʦʨ, ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʠ ʚʟʘʠʤʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʯʘʩʪʠʮ 

ʪʨʘʜʠʮʠʦʥʥʦ ʥʘʟʳʚʘʶʪ ʩʧʝʢʘʥʠʝʤ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʧʠʣʣʷʨʥʳʭ 

ʩʠʣ ʠ ʩʚʦʜʠʪ ʢ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʤʠʥʠʤʫʤʫ 

ʩʚʦʙʦʜʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʠ ʯʘʩʪʠʮ ʠ 

ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʡ ʵʥʝʨʛʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ 

ʤʘʪʝʨʠʘʣʳ, ʙʣʠʟʢʠʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʢ 

ʤʦʥʦʢʨʠʩʪʘʣʣʘʤ. 

ʌʠʟʠʢʘ ʩʧʝʢʘʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʤʘʩʩʦʧʝʨʝʥʦʩʘ 

ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʝʨʠʨʫʝʪ 

ʦʩʥʦʚʥʳʤʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʚʝʱʝʩʪʚʘ ï ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʠʬʬʫʟʠʠ, ʚʷʟʢʦʩʪʠ, 

ʧʘʨʘʤʝʪʨʘʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʥʘʪʷʞʝʥʠʝʤ, ʤʦʣʴʥʳʤ ʦʙʲʝʤʦʤ ʠ 

ʜʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʣʦʩʢʠʝ ʤʦʜʝʣʠ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʘʜʝʢʚʘʪʥʦ ʫʧʣʦʪʥʝʥʠʶ ʨʝʘʣʴʥʦʡ ʟʘʛʦʪʦʚʢʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʬʠʟʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʩʧʝʢʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ ʩʧʝʢʘʥʠʷ [1]. 

ʇʨʦʮʝʩʩ ʩʧʝʢʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʧʨʦʮʝʩʩʦʚ ʤʘʩʩʦʧʝʨʝʥʦʩʘ (ʘʢʪʠʚʠʨʫʝʤʳʭ 

ʪʝʨʤʠʯʝʩʢʠ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ 0,7 ʜʦ 0,8 ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʠʯʝʤ ʟʘʚʠʩʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʦʩʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʣʠʥʝʡʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ (ʟʝʨʝʥ) 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʝʡ ʚ 

ʚʠʜʝ ʢʦʥʪʘʢʪʦʚ ʠ ʛʨʘʥʠʮ ʤʝʞʜʫ ʥʠʤʠ [3]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʤʥʦʛʠʭ 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʨʦʮʝʩʩ 

ʤʘʩʩʦʧʝʨʝʥʦʩʘ (ʦʩʦʙʝʥʥʦ ʧʦ ʛʨʘʥʠʮʘʤ ʟʝʨʝʥ) 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ. ɽʛʦ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ 

ʜʠʬʬʫʟʠʦʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʘʪʦʤʦʚ ʧʦ ʜʝʬʝʢʪʥʳʤ 

ʫʟʣʘʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʳʤ. 

ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʢʘʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ 

ʯʘʩʦʚ) ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ 
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ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʙʱʘʷ ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʨʝʙʫʝʤʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʟʘʪʨʘʪʳ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ [5].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʩʧʝʢʘʥʠʷ ʢʝʨʘʤʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ 

ʤʝʪʦʜʦʚ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʤʘʩʩʦʧʝʨʝʥʦʩʘ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʧʝʢʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʢʝʨʘʤʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʘʢʪʠʚʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʨʘʟʣʠʯʥʳʤ ʵʬʬʝʢʪʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ: 

- ʦʙʨʘʟʦʚʘʥʠʶ ʚʪʦʨʠʯʥʦʡ ʬʘʟʳ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʬʝʢʪʦʚ 

(ʥʘʧʨʠʤʝʨ, ʚʘʢʘʥʩʠʡ ʚ ZnO ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʥʝʛʦ 

NiO); 

-ʦʛʨʘʥʠʯʝʥʠʶ ʨʦʩʪʘ ʟʝʨʥʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʤʝʥʴʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʜʠʬʬʫʟʠʦʥʥʦʡ ʜʣʠʥʳ 

(ʥʘʧʨʠʤʝʨ, Y2O3ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ Th ʣʠʙʦ ʚ 

Al2O3ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ MgO); 

-ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʛʨʘʥʠʮʘʭ ʟʝʨʝʥ ʪʦʥʢʠʭ 

ʧʨʦʩʣʦʝʢ ʧʨʝʜʵʚʪʝʢʪʠʯʝʩʢʦʡ ʞʠʜʢʦʡ ʬʘʟʳ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʤʘʩʩʦʧʝʨʝʥʦʩʘ (ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʢʦʚʘʣʝʥʪʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ S3N4, AlN, SiC ʩ ʧʦʤʦʱʴʶ ʦʢʩʠʜʥʳʭ 

ʜʦʙʘʚʦʢ Al2O3, Y2O3, MgO ʠ ʜʨʫʛʠʭ) [6]. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ 

ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, 

ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

- ʦʪʩʫʪʩʪʚʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʜʦʙʘʚʦʢ; 

-ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʘʢʪʠʚʘʪʦʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʜʦʙʘʚʦʢ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʚ ʩʥʠʞʝʥʠʠ ʠʭ 

ʧʨʦʯʥʦʩʪʠ, ʪʚʝʨʜʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʪ.ʜ.) [6]. 

ɼʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʧʝʢʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʠʟʜʝʣʠʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʥʝʰʥʝʛʦ 

ʜʘʚʣʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ 

ʤʦʜʠʬʠʢʘʮʠʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ïField Assisted 

Sintering Techniques (FAST), Pulsed Electric Current 

Sintering (PECS), Spark Plasma Sintering (SPS), 

ʩʧʝʢʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʧʦʤʝʱʘʝʪʩʷ ʚ ʧʨʝʩʩ-ʬʦʨʤʫ, 

ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʨʦʧʫʩʢʘʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ 

(ʧʦʩʪʦʷʥʥʳʡ ʠʣʠ ʠʤʧʫʣʴʩʥʳʡ, ʚʝʣʠʯʠʥʦʡ ʚ 

ʥʝʩʢʦʣʴʢʦ ʢɸ), ʧʨʠ ʵʪʦʤ ʢ ʤʘʪʝʨʠʘʣʫ 

ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʦʜʥʦʦʩʥʦʝ ʜʘʚʣʝʥʠʝ ʩʞʘʪʠʷ 

(ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ-ʩʦʪʝʥ ʄʇʘ), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʝʨʘʤʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʟʘ 

ʚʨʝʤʷ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ [2]. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ 

ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

-ʫʩʣʦʞʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʩʧʝʢʘʥʠʷ ʠ ʚʩʝʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʣʦʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

- ʩʣʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʝʩʩ-ʬʦʨʤ ʠʟ-ʟʘ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ; 

- ʧʨʦʷʚʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʩʧʝʢʘʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʫʭʫʜʰʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ ʠʟ-ʟʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʩʩ-ʬʦʨʤ ʠʟ ʛʨʘʬʠʪʘ; 

- ʩʣʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʧʝʢʘʥʠʷ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ ʥʘ ʢʝʨʘʤʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ [6]. 

ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʩʧʝʢʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘ ʥʘʛʨʝʚʘʝʤʦʤ 

ʦʙʨʘʟʮʝ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʥʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʦʚ ʟʘ ʩʯʝʪ ʧʨʠʣʦʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ (ʧʦʩʪʦʷʥʥʦʛʦ, ʧʝʨʝʤʝʥʥʦʛʦ ʠʣʠ ʠʤʧʫʣʴʩʥʦʛʦ), 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ 

ʫʧʣʦʪʥʝʥʠʶ. ʇʨʠ ʵʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʜʘʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʩʦʪʥʠ ʛʨʘʜʫʩʦʚ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʧʝʢʘʥʠʷ ʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʝʢʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʥʘʣʠʯʠʷ ʜʦʙʘʚʦʢ, ʨʘʟʤʝʨʦʚ ʠ ʤʦʨʬʦʣʦʛʠʠ 

ʟʝʨʥʘ), ʪʘʢ ʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

(ʚʝʣʠʯʠʥʳ ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʣʦʪʥʦʩʪʠ 

ʪʦʢʘ, ʫʜʝʣʴʥʦʛʦ ʵʥʝʨʛʦʚʢʣʘʜʘ). ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʩʧʝʢʘʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

390ÁCʜʠʦʢʩʠʜʘ ʮʠʨʢʦʥʠʷ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʦʢʠʩʴʶ ʠʪʪʨʠʷ, ʪʨʝʙʫʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʧʦʩʪʦʷʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʦ 2250 ɺ/ʩʤ, 

ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʜʦ 8,7 ɸ/ʩʤ2ʠ ʫʜʝʣʴʥʳʡ 

ʵʥʝʨʛʦʚʢʣʘʜ ʜʦ 5285 ɺʪ/ʩʤ2. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʤʘʪʝʨʠʘʣʦʚ Co2MnO4, SrTiO3, TiO2, Y2O3, Mg-

Al2O3, BaCe0,8Gd0,2O3, SiC ʪʠʧʠʯʥʳʝ ʟʥʘʯʝʥʠʷ 

ʫʜʝʣʴʥʦʛʦ ʵʥʝʨʛʦʚʢʣʘʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 

10õ1000 ɺʪ/ʩʤ3, ʘ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʩʧʝʢʘʥʠʷ 

ʤʦʞʝʪ ʥʝ ʧʨʝʚʳʰʘʪʴ ʦʜʥʦʡ ʤʠʥʫʪʳ [4].  

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ 

ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʵʣʝʢʪʨʦʜʦʚ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ 

ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ); 

- ʩʣʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʛʦ 

ʧʨʦʪʝʢʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʦʙʲʝʤʝ 

ʤʘʪʝʨʠʘʣʘ; 

- ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʵʣʝʢʪʨʦʜʦʚ; 

- ʥʘʣʠʯʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʘʪʝʨʠʘʣʘ ʩ ʵʣʝʢʪʨʦʜʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʜʝʛʨʘʜʘʮʠʠ ʵʣʝʢʪʨʦʜʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʶ ʤʘʪʝʨʠʘʣʘ 

[6]. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʝʥ ʩʧʦʩʦʙ ʫʩʢʦʨʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʵʥʝʨʛʠʷ ʢʦʪʦʨʦʛʦ 

ʧʦʛʣʦʱʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʥʘʛʨʝʚʘʝʤʦʤ 

ʠʟʜʝʣʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ 

ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ 

ʥʘʛʨʝʚʘ ʤʘʪʝʨʠʘʣʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘʛʨʝʚʘ (ʚ ʢʦʪʦʨʳʭ 

ʵʥʝʨʛʠʷ ʧʝʨʝʥʦʩʠʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʷ ʚʥʫʪʨʴ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʝʡ ʪʝʧʣʘ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 

ʥʘʛʨʝʚʘ, ʦʛʨʘʥʠʯʠʚʘʝʤʳʤʠ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʪʝʨʤʦʫʧʨʫʛʠʭ 

ʥʘʧʨʷʞʝʥʠʡ ʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʩʧʝʢʘʝʤʳʭ ʠʟʜʝʣʠʡ), 
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ʧʨʠ ʤʠʢʨʦʚʦʣʥʦʚʦʤ ʩʧʝʢʘʥʠʠ ʧʦʜʦʙʥʳʭ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ [3]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ 

ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʘʙʣʠʮʘ 1 

ʇʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ  

 

ʆʧʠʩʘʥʠʝ 

ʩʧʦʩʦʙʘ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ɺʚʝʜʝʥʠʝ ʚ ʢʝʨʘʤʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʘʢʪʠʚʠʨʫʶʱʠʭ 

ʜʦʙʘʚʦʢ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʨʘʟʣʠʯʥʳʤ ʵʬʬʝʢʪʘʤ. 

-ʦʙʨʘʟʦʚʘʥʠʶ ʚʪʦʨʠʯʥʦʡ ʬʘʟʳ; 

-ʦʛʨʘʥʠʯʝʥʠʶ ʨʦʩʪʘ ʟʝʨʥʘ; 

-ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʛʨʘʥʠʮʘʭ 

ʟʝʨʝʥ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʢ ʧʨʝʜ 

ʵʚʪʝʢʪʠʯʝʩʢʦʡ ʞʠʜʢʦʡ ʬʘʟʳ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ 

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʤʘʩʩʦʧʝʨʝʥʦʩʘ. 

- ʦʪʩʫʪʩʪʚʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʜʦʙʘʚʦʢ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʨʠʥʮʠʧʳ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʘʢʪʠʚʘʪʦʨʦʚ ʜʣʷ ʨʘʟ-

ʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

-ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʜʦʙʘʚʦʢ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʠʟʜʝʣʠʝ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʥʝʰʥʝʛʦ 

ʜʘʚʣʝʥʠʷ. 

- ʧʦʣʫʯʝʥʠʝ ʢʝʨʘʤʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʟʘ ʚʨʝʤʷ ʧʦʨʷʜʢʘ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ. 

- ʫʩʣʦʞʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚ ʩʧʝʢʘʥʠʷ ʠ ʚʩʝʛʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʩʣʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʛʦ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʝʩʩ-ʬʦʨʤ; 

- ʧʨʦʷʚʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʩʧʝʢʘʝʤʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʠ ʫʭʫʜʰʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ; 

- ʩʣʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʩʧʝʢʘʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʥʘ ʥʘʛʨʝʚʘʝʤʦʤ 

ʦʙʨʘʟʮʝ ʢʝʨʘʤʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʨʘʟʥʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʦʚ ʟʘ ʩʯʝʪ ʧʨʠ-

ʣʦʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ. 

- ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʩʢʦ-

ʨʦʩʪʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʜʘʥʥʦʤ ʩʧʦʩʦʙʝ 

ʥʘ ʩʦʪʥʠ ʛʨʘʜʫʩʦʚ ʥʠʞʝ 

ʪʝʤʧʝʨʘʪʫʨ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʩʧʝʢʘʥʠʷ; 

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ ʢʦʥ-

ʪʘʢʪʘ ʵʣʝʢʪʨʦʜʦʚ (ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ 

ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʠ); 

- ʩʣʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʛʦ ʧʨʦ-

ʪʝʢʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʦʙʲʝʤʝ ʤʘʪʝʨʠʘ-

ʣʘ; 

- ʦʛʨʘʥʠʯʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʵʣʝʢʪʨʦʜʦʚ; 

- ʥʘʣʠʯʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʝ-

ʨʠʘʣʘ ʩ ʵʣʝʢʪʨʦʜʘʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦ-

ʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʵʥʝʨʛʠʷ ʢʦʪʦʨʦʛʦ ʧʦ-

ʛʣʦʱʘʝʪʩʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʥʘʛʨʝʚʘʝʤʦʤ 

ʠʟʜʝʣʠʠ. 

- ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʦʙɦʫ ʁ

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ;  

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʥʘʛʨʝʚʘ 

ʤʘʪʝʨʠʘʣʘ. 

 - ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʩʧʝʢʘʥʠʷ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʵʥʝʨʛʠʷ ʢʦʪʦʨʦʛʦ 

ʧʦʛʣʦʱʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʥʘʛʨʝʚʘʝʤʦʤ 

ʠʟʜʝʣʠʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  
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ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

 

ʉʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʠʡ ʬʠʣʠʘʣ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
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ɸʅʅʆʊɸʎʀʗ 

 

ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʧʦʤʝʱʝʥʠʝ ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʢʦʤʬʦʨʪʥʳʤ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʝʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦʤ ʠ ʦʪʜʝʣʢʦʡ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʨʳʥʦʢ 

ʧʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʣʶʙʳʝ ʬʘʥʪʘʟʠʠ ʚ ʦʙʣʘʩʪʠ ʜʠʟʘʡʥʘ 

ʠʥʪʝʨʴʝʨʦʚ. ɺʠʜʳ ʚʥʫʪʨʝʥʥʝʡ ʦʪʜʝʣʢʠ ʪʘʢʞʝ ʙʳʚʘʶʪ ʩʘʤʳʝ ʨʘʟʥʳʝ. ʂʘʢʦʡ ʚʘʨʠʘʥʪ ʚʳʙʨʘʪʴ ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʦʤʝʱʝʥʠʷ? ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʪʜʝʣʢʠ ʚ  r

ʥʘʡʜʝʪʝ ʚ ʥʘʰʝʡ ʩʪʘʪʴʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʜʝʣʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʰʪʫʢʘʪʫʨʢʘ, ʦʙʦʠ, ʛʠʧʩʦʢʘʨʪʦʥ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʢʘʤʝʥʴ 

 

ABSTRACT 

 

To make the premises aesthetically attractive and comfortable for living, it is necessary to perform a number of 

works related to its improvement and decoration. The modern construction market offers a wide selection of materials 

that allow you to realize any fantasy in the field of interior design. Types of interior decoration are also very different. 

Which option to choose for a particular room? The answer to this question, as well as information about the 

characteristics of various types of finishes, you will  find in our article. 

Keywords: finishing material, plaster, wallpaper, drywall, artificial stone 

 

ɼʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤʩʷ, ʯʪʦ ʪʘʢʦʝ 

ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ? ʂʘʢʠʭ ʚʠʜʦʚ ʦʥʠ 

ʙʳʚʘʶʪ? ɻʜʝ ʠ ʜʣʷ ʯʝʛʦ ʠʭ ʠʩʧʦʣʴʟʫʶʪ? 

ʆʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʵʪʦ ʢʣʘʩʩ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ 

ʜʝʢʦʨʠʨʦʚʘʥʠʠ, ʟʘʱʠʪʝ  ʣʫʯʰʝʥʠʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʤʝʱʝʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʦʪʜʝʣʦʯʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʟʘʚʠʩʠʪ 

ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʩʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʦʵʪʦʤʫ 

ʢ ʵʪʠʤ ʧʨʦʮʝʩʩʘʤ ʥʝʦʙʭʦʜʠʤ ʩʝʨʴʝʟʥʳʡ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʜʝʣʠʪʩʷ ʥʘ 3 ʢʘʪʝʛʦʨʠʠ: 

- ʉʦʙʩʪʚʝʥʥʦ ʦʪʜʝʣʦʯʥʳʝ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʠ ʟʘʱʠʪʥʳʭ ʧʦʢʨʳʪʠʡ (ʣʘʢʠ, ʢʨʘʩʢʠ, ʦʙʦʠ, 

ʧʦʣʠʤʝʨʥʳʝ ʧʣʠʪʢʠ, ʣʠʥʦʣʝʫʤ); 

- ʂʦʥʩʪʨʫʢʮʠʦʥʥʦ-ʦʪʜʝʣʦʯʥʳʝ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʜʝʢʦʨʘʪʠʚʥʳʡ ʙʝʪʦʥ, 

ʣʠʮʝʚʦʡ ʢʠʨʧʠʯ, ʩʪʝʢʣʦʙʣʦʢʠ, ʩʪʝʢʣʦʧʨʦʬʠʣʠʪ); 

- ʉʧʝʮʠʘʣʴʥʳʝ ʦʪʜʝʣʦʯʥʳʝ, ʚʳʧʦʣʥʷʶʱʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ: ʟʘʱʠʪʫ ʣʶʜʝʡ ʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʦʪ ʜʝʡʩʪʚʠʷ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ, 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʰʫʤʘ, ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʂ ʪʘʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪʩʷ 

ʢʠʩʣʦʪʦʩʪʦʡʢʠʝ ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʣʠ ʠʟ ʢʘʤʝʥʥʦʛʦ 

ʣʠʪʴʷ ʧʣʠʪʢʠ, ʦʛʥʝʫʧʦʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʘʢʫʩʪʠʯʝʩʢʘʷ ʰʪʫʢʘʪʫʨʢʘ, ʰʪʫʢʘʪʫʨʢʘ ʧʨʦʪʠʚ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʪ. ʧ. 

ʀ ʪʘʢ, ʛʜʝ ʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʦʪʜʝʣʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʯʝʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʆʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʚʥʫʪʨʠ 

ʩʦʦʨʫʞʝʥʠʷ: ʉʪʝʥʳ, ʧʦʪʦʣʢʠ, ʧʦʣʳ. ʊʘʢ ʠ ʥʘ 

ʚʥʝʰʥʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ: ʬʘʩʘʜʳ ʟʜʘʥʠʷ, 

ʦʛʨʘʞʜʝʥʠʷ, ʜʝʢʦʨʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ.  

ɼʣʷ ʧʨʠʤʝʨʘ  ̫ ʧʨʠʚʝʜʫ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ 

ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʩʥʘʨʫʞʠ ʠ 

ʚʥʫʪʨʠ ʩʦʦʨʫʞʝʥʠʡ. 

ɼʣʷ ʦʪʜʝʣʢʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ: 

ʐʪʫʢʘʪʫʨʢʘ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 

ʚʠʜʦʚ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʪʜʝʣʢʠ ʚʥʫʪʨʝʥʥʠʭ 

ʧʦʤʝʱʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʰʪʫʢʘʪʫʨʢʠ 

ʠʩʧʦʣʴʟʫʶʪ ʠ ʚ ʬʘʩʘʜʥʳʭ ʨʘʙʦʪʘʭ. ɺ ʥʘʩʪʦʷʱʝʝ 
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ʚʨʝʤʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʠ 

ʚʠʜʦʚ. ʆʥʠ ʙʳʚʘʶʪ ʦʙʳʯʥʳʝ(ʚʳʨʘʚʥʠʚʘʶʱʠʝ), 

ʩʧʝʮʠʘʣʴʥʳʝ, ʜʝʢʦʨʘʪʠʚʥʳʝ, ʫʣʫʯʰʝʥʥʳʝ ʠ ʪ.ʜ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʩʦʦʨʫʞʝʥʠʷ ʚʳʙʠʨʘʶʪ 

ʧʦʜʭʦʜʷʱʫʶ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʰʪʫʢʘʪʫʨʢʫ. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 

ʰʪʫʢʘʪʫʨʢʠ ʷʚʣʷʝʪʩʷ ʜʝʢʦʨʘʪʠʚʥʘʷ, ʦʥʘ ʠʤʝʝʪ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ: ʎʚʝʪʥʘʷ ï ʠʜʝʘʣʴʥʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʪʜʝʣʢʠ ʩʪʝʥ ʠ ʧʨʦʝʤʦʚ. 

ʂʘʤʝʥʥʘʷ ï ʠʤʝʝʪ ʚʥʝʰʥʝʝ ʩʭʦʜʩʪʚʦ ʩ 

ʥʘʪʫʨʘʣʴʥʳʤ ʢʘʤʥʝʤ. 

ɺʝʥʝʮʠʘʥʩʢʘʷ ï ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ ʤʨʘʤʦʨʦʤ.  

ʇʘʥʝʣʠ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʘʥʝʣʠ. ʕʪʦʪ ʚʠʜ 

ʦʪʜʝʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʨʦʩʪʳʤ ʠ 

ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʠ ʤʥʦʛʠʭ ʜʠʟʘʡʥʝʨʦʚ. 

ʇʦʪʦʤʫ ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʧʘʥʝʣʷʤ ʚʦʟʤʦʞʥʦ ʙʳʩʪʨʦ 

ʠʟʤʝʥʠʪʴ ʦʬʦʨʤʣʝʥʠʝ ʣʶʙʦʛʦ ʠʥʪʝʨʴʝʨʘ.  ʆʜʠʥ ʠʟ 

ʧʣʶʩʦʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʘʥʝʣʝʡ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʟʛʦʪʦʚʣʝʥʳ ʘʙʩʦʣʶʪʥʦ ʠʟ ʣʶʙʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʆʙʦʠ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʣʠʮʦʚʢʠ ʩʪʝʥ ʠ 

ʧʦʪʦʣʢʦʚ. ɿʘ ʩʪʦʣʝʪʠʷ ʦʙʦʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʨʫʛʠʝ 

ʚʠʜʳ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. ʆʩʥʦʚʥʳʝ 

ʚʠʜʳ ʦʙʦʝʚ: ʙʫʤʘʞʥʳʝ ʠ ʚʠʥʠʣʦʚʳʝ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʙʦʠ ʥʝʩʫʪ ʜʝʢʦʨʘʪʠʚʥʳʝ 

ʬʫʥʢʮʠʠ, ʧʘʨʘʣʣʝʣʴʥʦ ʟʘʢʨʳʚʘʷ ʧʦʨʳ ʠ ʱʝʣʠ ʚ 

ʩʪʝʥʘʭ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʧʦʤʝʱʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʘʢʢʫʨʘʪʥʳʡ ʠ ʯʠʩʪʳʡ ʚʠʜ. ʊʘʢ ʞʝ ʦʙʦʠ ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʧʣʘʥʝ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʘ. ʅʝ ʦʧʳʪʥʳʡ ʯʝʣʦʚʝʢ ʩ 

ʣʝʛʢʦʩʪʴʶ ʤʦʞʝʪ ʠʩʧʦʨʪʠʪʴ ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ ʧʨʠ 

ʧʦʤʦʱʠ ʥʝ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʙʦʨʘ ʦʙʦʝʚ. ʇʨʠ ʚʳʙʦʨʝ 

ʦʙʦʝʚ, ʥʫʞʥʦ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʩʤʦʪʨʝʪʴ ʥʘ 

ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ. ʋʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ, ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʤʝʱʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, 

ʧʦʧʘʜʘʶʱʝʛʦ ʚ ʧʦʤʝʱʝʥʠʝ, ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʥʷʪʴ ʨʠʩʫʥʦʢ ʦʙʦʝʚ ʢ 

ʧʦʤʝʱʝʥʠʶ. ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ: ʜʦ 18 ʚʝʢʘ ʦʙʦʠ 

ʜʝʣʘʣʠ ʠʟ ʪʢʘʥʠ, ʘ ʚ ʵʧʦʭʫ ʙʘʨʦʢʢʦ ʧʦʧʫʣʷʨʥʦ ʙʳʣʦ 

ʦʙʠʚʘʪʴ ʩʪʝʥʳ ʢʦʞʝʡ. ʂʘʢ ʚ  r ʜʫʤʘʝʪʝ ʯʘʩʪʦ ʣʠ 

ʩʝʡʯʘʩ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʦʡ ʚʠʜ ʦʙʦʝʚ? ʀ ʚ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʢʘʢʠʤʠ ʦʪʜʝʣʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʤʦʞʥʦ ʩʦʚʤʝʩʪʠʪʴ ʢʦʞʘʥʳʝ ʦʙʦʠ? 

ʀ ʪʘʢ ʤ  r ʨʘʩʩʤʦʪʨʝʣʠ ʜʣʷ ʧʨʠʤʝʨʘ 

ʥʝʩʢʦʣʴʢʦ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʦʪʜʝʣʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ. ɼʘʚʘʡʪʝ 

ʪʝʧʝʨʴ ʧʦʩʤʦʪʨʠʤ, ʯʝʤ ʤ  rʙʫʜʝʤ ʜʝʣʘʪʴ ʦʪʜʝʣʢʫ 

ʩʥʘʨʫʞʠ.  

ʂʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʘ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ 

ʧʨʘʢʪʠʯʥʳʭ ʥʘʨʫʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɽ y ʧʣʶʩʳ ð 

ʵʪʦ ʪʦ ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʛʥʶ ʠ ʚʣʘʛʝ, ʘ 

ʪʘʢʞʝ ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʠʜ. ʅʦ ʝʩʪʴ ʠ 

ʤʠʥʫʩʳ, ʪʘʢʠʝ ʧʣʠʪʳ ʩʪʦʷʪ ʜʦʨʦʛʦ. 

ɼʘʣʝʝ ʤ  rʧʦʩʤʦʪʨʠʤ ʥʘ ʢʝʨʘʤʠʢʫ. ɸ ʠʤʝʥʥʦ 

ʢʝʨʘʤʠʯʝʩʢʠʡ ʛʨʘʥʠʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʤʥʦʛʦ ʚʠʜʦʚ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʟ ʛʣʠʥʳ, ʧʝʩʢʘ, ʤʝʪʘʣʣʘ. 

ʇʦʣʫʯʘʶʪ ʝʛʦ ʧʫʪʝʤ ʦʙʞʠʛʘʥʠʷ ʚ ʧʝʯʠ. ʊʘʢʦʡ 

ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʢ ʚʥʝʰʥʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʘ ʥʝʛʦ. 

ʉʘʡʜʠʥʛ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʡ ʤʘʪʝʨʠʘʣ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʨʘʤʠ ʚʳʰʝ. ʅʦ ʧʨʠ ʵʪʦʤ ʦʥ 

ʥʝ ʩʠʣʴʥʦ ʫʩʪʫʧʘʝʪ ʩʚʦʠʤ ʦʧʧʦʥʝʥʪʘʤ. ɼʦʤʘ, 

ʠʤʝʶʱʠʝ ʦʪʜʝʣʢʫ ʩʘʡʜʠʥʛʦʤ ʩʤʦʪʨʷʪʩʷ ʜʦʚʦʣʴʥʦ 

ʵʩʪʝʪʠʯʥʦ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ. ʊʘʢ ʞʝ ʩʘʡʜʠʥʛ ʠʤʝʝʪ 

ʫʷʟʚʠʤʦʩʪʴ ʢ ʦʛʥʶ. ɼʝʣʘʶʪ ʝʛʦ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʮʝʤʝʥʪʘ, ʤʝʪʘʣʣʘ ʠ ʜʝʨʝʚʘ. ʅʦ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʷʨʥʳʭ ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʠ 

ʜʝʨʝʚʷʥʥʳʡ ʩʘʡʜʠʥʛ.  

ʀ ʪʘʢ ʤ  rʨʘʩʩʤʦʪʨʝʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ 

ʦʪʜʝʣʢʠ ʩʪʝʥ ʩʥʘʨʫʞʠ ʠ ʠʟʥʫʪʨʠ. ɼʘʚʘʡʪʝ ʪʝʧʝʨʴ 

ʫʜʝʣʠʤ ʚʥʠʤʘʥʠʷ ʚʘʨʠʘʥʪʘʤ ʦʪʜʝʣʢʠ ʥʘʧʦʣʴʥʳʭ 

ʧʦʢʨʳʪʠʡ ʠ ʧʦʪʦʣʢʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʧʦʣʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ, ʯʪʦ 

ʙ  r ʞʠʟʥʴ ʚ ʧʦʤʝʱʝʥʠʠ ʙʳʣʘ ʢʦʤʬʦʨʪʥʦʡ. ʇʦʣʳ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʪʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʢʘʢ ʢʨʘʩʦʪʘ, 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ. ʅʝ ʤʘʣʦ ʚʘʞʥʦ 

ʫʯʠʪʳʚʘʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʢʨʳʪʠʡ ʢ ʚʣʘʛʝ ʠ 

ʦʛʥʶ. ʊʘʢ ʞʝ ʦʪʣʠʯʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚʳʙʦʨʘ 

ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ ʵʪʦ ʫʭʦʜ ʟʘ ʥʠʤ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʩ ʦʪʜʝʣʢʦʡ ʧʦʣʦʚ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ 

ʠʤʝʝʪ ʨʷʜ ʤʠʥʫʩʦʚ ʠ ʧʣʶʩʦʚ, ʜʘʚʘʡʪʝ ʤ  r

ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ.  

ʅʘʯʥʝʤ ʩ ʣʠʜʝʨʘ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ, 

ʣʘʤʠʥʘʪ. ʕʪʦʪ ʚʠʜ ʦʪʜʝʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʚʦʝʚʘʣ 

ʩʚʦʝ ʧʝʨʚʦʝ ʤʝʩʪʦ ʥʘ ʤʦʡ ʚʟʛʣʷʜ ʨʷʜʦʤ 

ʭʘʨʘʢʪʝʨʥʳʭ ʧʣʶʩʦʚ. ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʤ  rʧʝʨʝʡʜʝʤ 

ʢ ʧʣʶʩʘʤ, ʜʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤʩʷ ʠʟ ʯʝʛʦ ʦʥ ʩʜʝʣʘʥ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʣʘʤʠʥʘʪʘ ʦʯʝʥʴ ʧʨʦʩʪʦʝ, ʜʨʝʚʝʩʥʫʶ 

ʧʣʠʪʫ ʢʣʘʜʫʪ ʧʦʜ ʧʨʝʩʩ ʩ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʘ 

ʟʘʪʝʤ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʥʘʥʦʩʷʪʩʷ ʟʘʱʠʪʥʳʝ ʩʣʦʠ, 

ʯʘʱʝ ʚʩʝʛʦ ʵʪʦ ʧʦʣʠʤʝʨ. ɸ ʩʣʝʜʦʤ ʥʘ ʣʠʮʝʚʫʶ 

ʯʘʩʪʴ ʧʣʠʪʳ ʥʘʥʦʩʠʪʩʷ ʜʝʢʦʨʘʪʠʚʥʳʡ ʩʣʦʡ ʩ 

ʨʠʩʫʥʢʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʘʙʩʦʣʶʪʥʦ 

ʨʘʟʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʙʫʜʴ ʪʦ ʣʶʙʦʡ ʚʠʜ ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ, ʢʘʤʝʥʥʳʭ ʠʣʠ ʞʝ ʧʨʦʩʪʦ ʦʜʥʦʪʦʥʥʳʭ. ʅʦ 

ʩʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʚʠʜʦʤ ʷʚʣʷʶʪʩʷ ʨʠʩʫʥʢʠ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ.  

ʂʘʢʠʝ ʞʝ ʧʣʶʩʳ ʠʤʝʝʪ ʣʘʤʠʥʘʪ? 

ʅʝʩʦʤʥʝʥʥʦ, ʵʪʦ ʩʘʤ ʜʠʟʘʡʥ ʠ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʮʚʝʪʦʢ. ʃʝʛʢʠʡ ʤʦʥʪʘʞ, ʣʘʤʠʥʘʪ 

ʠʤʝʝʪ ʧʨʠʥʮʠʧ ʫʩʪʘʥʦʚʢʠ ʟʘʤʢʘ, ʢʦʛʜʘ ʦʜʥʘ ʧʣʠʪʘ 

ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʟʘʤʦʢ ʜʨʫʛʦʡ. ʈʘʥʝʝ ʣʘʤʠʥʘʪ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʢʣʝʷ, ʥʦ ʩʝʡʯʘʩ ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʩʯʠʪʘʝʪʩʷ ʫʩʪʘʨʝʚʰʠʤ ʠ ʥʝ ʧʨʘʢʪʠʯʥʳʤ. 

ʅʝ ʤʘʣʦ ʚʘʞʥʳʡ ʧʣʶʩ, ʘ ʜʣʷ ʢʦʛʦ-ʪʦ ʦʥ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʪʝʧʣʳʭ ʧʦʣʦʚ ʧʦʜ ʧʦʢʨʳʪʠʝ 

ʣʘʤʠʥʘʪʘ. ʃʘʤʠʥʘʪ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʪʝʧʣʦʠʟʦʣʷʮʠʶ, 

ʚ ʦʪʣʠʯʠʠ ʦʪ ʜʨʫʛʠʭ ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ. ɼʦʨʦʛʦʡ 

ʣʘʤʠʥʘʪ ʙʫʜʝʪ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʳʤ ʠ ʜʦʣʛʦʚʝʯʥʳʤ 

ʧʦʣʦʚʳʤ ʧʦʢʨʳʪʠʝʤ ʜʣʷ ʧʦʤʝʱʝʥʠʷ, ʚ ʦʪʣʠʯʠʠ ʦʪ 

ʜʝʰʝʚʦʛʦ, ʥʦ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʤ  r ʤʦʞʝʤ ʪʦʞʝ 

ʦʪʥʝʩʪʠ ʢ ʧʣʶʩʫ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʣʘʤʠʥʘʪ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʣʶʜʠ.  

ʀʟ ʤʠʥʫʩʦʚ ʢʘʢ ʚ  rʫʞʝ ʜʦʛʘʜʘʣʠʩʴ, ʣʘʤʠʥʘʪ 

ʦʯʝʥʴ ʩʠʣʴʥʦ ʫʷʟʚʠʤ ʢ ʚʣʘʛʝ ʠ ʧʦʚʨʝʞʜʝʥʠʷʤ. 

ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʧʨʝʩʩʦʚʘʥʥʘʷ ʜʨʝʚʝʩʥʘʷ ʧʣʠʪʘ, ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʣʘʛʠ ʦʥʘ ʨʘʟʙʫʭʘʝʪ ʠ ʨʘʟʨʫʰʘʝʪʩʷ. 

ʆʧʳʪʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʤʘʟʳʚʘʶʪ ʛʝʨʤʝʪʠʢʦʤ ʣʘʤʝʣʠ 

ʣʘʤʠʥʘʪʘ ʧʨʠ ʝʛʦ ʫʩʪʘʥʦʚʢʝ. ʊʘʢ ʞʝ ʣʘʤʠʥʘʪ 

ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʘʢʠ ʰʫʤʥʳʤ ʧʦʢʨʳʪʠʝʤ. ʀ 

ʧʝʨʝʜ ʝʛʦ ʫʩʪʘʥʦʚʢʦʡ ʵʪʦʪ ʤʠʥʫʩ ʦʯʝʥʴ ʯʘʩʪʦ 

ʫʙʠʨʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʫʢʣʘʜʢʠ ʟʚʫʢʦʠʟʦʣʷʮʠʠ ʧʦʜ 

ʥʠʟ. 
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ʂʝʨʘʤʠʯʝʩʢʘʷ ʧʣʠʪʢʘ ï ʘʥʘʣʦʛʠʯʥʦ ʣʘʤʠʥʘʪʫ 

ʟʘʚʦʝʚʘʣʘ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʥʘʰʝ ʚʨʝʤʷ. ʈʘʥʴʰʝ 

ʧʣʠʪʢʫ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʦʩʥʦʚʥʦʤ ʚ ʪʝʭ 

ʧʦʤʝʱʝʥʠʷʭ, ʚʘʥʥʳʭ ʢʦʤʥʘʪʘʭ, ʢʫʭʥʠ, 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ. ʅʦ ʩʝʡʯʘʩ ʘʩʩʦʨʪʠʤʝʥʪ ʠ 

ʨʳʥʦʢ ʧʣʠʪʢʠ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ, ʯʪʦ 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʝʝ 

ʘʙʩʦʣʶʪʥʦ ʚʝʟʜʝ. ʇʨʦʠʟʚʦʜʷʪ ʧʣʠʪʳ ʧʫʪʝʤ 

ʦʙʞʠʛʘʥʠʷ ʛʣʠʥʳ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʧʨʦʮʝʩʩʫ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ 

ʩʦʟʜʘʥʠʷ ʧʣʠʪ. ʉʝʡʯʘʩ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʧʣʠʪ 

ʧʦʟʘʚʠʜʦʚʘʣʠ ʙ  rʩʘʤʳʝ ʚʳʩʦʢʠʝ ʩʦʩʣʦʚʠʷ ʜʨʝʚʥʠʭ 

ʝʛʠʧʪʷʥ.  

ʀʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʧʣʶʩʦʚ, ʢʝʨʘʤʠʢʘ ʠʤʝʝʪ 

ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʣʘʛʝ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʠʤ 

ʦʙʨʘʙʦʪʢʘʤ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʟʘ ʧʣʠʪʦʡ ʦʯʝʥʴ ʣʝʛʢʦ 

ʫʭʘʞʠʚʘʪʴ. ʂ ʧʣʶʩʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ 

ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʜʠʟʘʡʥʝʨʦʚ ʣʠʙʦ ʭʦʟʷʝʚ, ʢʦʪʦʨʳʝ 

ʩʘʤʠ ʧʣʘʥʠʨʫʶʪ ʫʢʣʘʜʳʚʘʪʴ ʢʝʨʘʤʠʢʫ ʫ ʩʝʙʷ ʚ 

ʧʦʤʝʱʝʥʠʠ. ʇʦʩʢʦʣʴʢʫ ʧʣʠʪʳ ʨʘʟʥʳʭ ʚʥʝʰʥʠʭ 

ʮʚʝʪʦʚ ʤʦʞʥʦ ʦʯʝʥʴ ʫʶʪʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʠ 

ʧʦʣʫʯʠʪʴ ʦʨʠʛʠʥʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʧʦʣʘ. ʂ 

ʤʠʥʫʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʧʣʠʪʘ ð ʵʪʦ ʦʯʝʥʴ 

ʭʦʣʦʜʥʳʡ ʚʘʨʠʘʥʪ ʦʪʜʝʣʢʠ ʧʦʣʘ, ʧʦʵʪʦʤʫ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʝʧʣʳʝ ʧʦʣʳ.  

ʅʘʣʠʚʥʦʡ ʧʦʣ ï ʝʱʝ ʦʜʠʥ ʪʠʪʘʥ ʥʘʧʦʣʴʥʳʭ 

ʧʦʢʨʳʪʠʡ. ʀʤʝʝʪ ʠ ʚʪʦʨʦʝ ʠʤʷ ʚ ʧʨʦʩʪʦʥʘʨʦʜʠʡ 

ʞʠʜʢʠʡ ʧʦʣ. 

ʉʦʩʪʘʚ ʪʘʢʦʛʦ ʧʦʢʨʳʪʠʷ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ 

ʙʦʣʴʰʦʡ ʚʳʙʦʨ, ʥʦ ʩʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʮʝʤʝʥʪʥʦ-ʘʢʨʠʣʦʚʳʡ, ʵʧʦʢʩʠʜʥʳʡ ʠ 

ʧʦʣʠʫʨʝʪʘʥʦʚʳʡ. ʇʣʶʩʦʤ ʪʘʢʠʭ ʧʦʣʦʚ ʷʚʣʷʝʪʩʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʠʟʘʡʥ. ɹʣʘʛʦʜʘʨʷ ʟʘʣʠʚʢʝ ʚ ʧʦʣʳ 

ʤʦʞʥʦ ʤʦʥʪʠʨʦʚʘʪʴ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʯʪʦ ʫʛʦʜʥʦ, 

ʧʨʠʜʘʚʘʷ ʠʟʶʤʠʥʢʫ ʣʶʙʦʤʫ ʠʥʪʝʨʴʝʨʫ. ʆʧʳʪʥʳʝ 

ʜʠʟʘʡʥʝʨʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʠʤʝʥʥʦ ʥʘʣʠʚʥʦʡ ʧʦʣ. 

ɽʱʝ ʦʜʥʠʤ ʧʣʶʩʦʤ ʙʫʜʝʪ ʪʦ, ʯʪʦ ʪʘʢʦʝ ʧʦʢʨʳʪʠʝ 

ʠʤʝʝʪ ʤʦʥʦʣʠʪʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ɺ ʥʝʤ ʥʝʪ ʟʘʟʦʨʦʚ, 

ʚʤʷʪʠʥ ʠ ʱʝʣʝʡ.  

ʊʘʢ ʞʝ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʚʣʘʛʝ ʠ ʧʝʨʝʧʘʜʫ ʪʝʤʧʝʨʘʪʫʨ. ʀ ʠʤʝʝʪ ʧʨʦʩʪʦʡ 

ʫʭʦʜ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʧʣʠʪʢʠ, ʪʘʢʠʝ ʧʦʣʳ ʫʩʪʦʡʯʠʚʳ ʢ 

ʧʘʜʝʥʠʶ ʪʷʞʝʣʳʭ ʧʨʝʜʤʝʪʦʚ. ʀʟ ʤʠʥʫʩʦʚ ʪʘʢʠʭ 

ʧʦʣʦʚ ʵʪʦ ʪʷʞʝʣʳʡ ʜʦʩʪʫʧ ʢ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʧʦʜ 

ʧʦʣʦʤ. ʇʦʩʢʦʣʴʢʫ ʧʦʣ ʟʘʣʠʚʥʦʡ ʠ ʠʤʝʝʪ 

ʤʦʥʦʣʠʪʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ 

ʪʝʧʣʳʭ ʧʦʣʦʚ ʣʫʯʰʝ ʚʳʚʦʜʠʪʴ ʚ ʙʦʣʝʝ ʣʝʛʢʦ 

ʜʦʩʪʫʧʥʦʝ ʤʝʩʪʦ.  

ʅʫ ʚʦʪ ʤ  rʨʘʩʩʤʦʪʨʝʣʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ 

ʥʘʧʦʣʴʥʳʭ ʧʦʢʨʳʪʠʡ. ʗ ʥʝ ʩʪʘʣʘ ʧʨʠʚʦʜʠʪʴ ʚ 

ʧʨʠʤʝʨ ʪʘʢʠʝ ʧʦʢʨʳʪʠʷ ʢʘʢ ʧʘʨʢʝʪ, ʢʦʚʨʦʣʠʥ, 

ʣʠʥʦʣʝʫʤʠ ʜʨʫʛʠʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʫʞʝ ʙʦʣʝʝ 

ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘʧʦʣʴʥʳʝ ʧʦʢʨʳʪʠʷ ʠ ʥʝ 

ʷʚʣʷʶʪʩʷ ʪʘʢʠʤʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʤʠ, ʯʪʦ ʤ  r ʨʘʩʩʤʦʪʨʝʣʠ. ɼʘʚʘʡʪʝ ʪʝʧʝʨʴ 

ʧʦʩʤʦʪʨʠʤ, ʥʘ ʢʘʢʠʝ ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʧʦʪʦʣʢʦʚ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ. 

ʅʘʪʷʞʥʳʝ ʧʦʪʦʣʢʠ- ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʧʦʪʦʣʢʘ. ʇʨʦʠʟʚʦʜʷʪʩʷ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʪʢʘʥʠ. 

ʄʦʥʪʠʨʫʶʪʩʷ ʦʥʠ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ, ʧʦʪʦʣʦʢ 

ʥʘʪʷʛʠʚʘʝʪʩʷ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʪʦʣʢʘ ʠ ʦʙʨʘʟʫʝʪ 

ʛʣʘʜʢʫʶ ʠ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʀʟ ʧʣʶʩʦʚ ʪʘʢʠʝ 

ʧʦʪʦʣʢʠ ʠʤʝʶʪ ʦʛʨʦʤʥʳʡ ʚʳʙʦʨ ʜʠʟʘʡʥʝʨʩʢʠʭ 

ʨʝʰʝʥʠʡ. ʊʘʢ ʞʝ ʧʣʶʩʦʤ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʥʦʩʪʴ. ɸ ʪʘʢʞʝ ʠʤʝʶʪ 

ʦʛʨʦʤʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ ʪʘʢʦʡ ʧʦʪʦʣʦʢ 

ʘʙʩʦʣʶʪʥʦ ʚʣʘʛʦʫʩʪʦʡʯʠʚ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʩʦʩʝʜʝʡ ʩʚʝʨʭʫ ʠʣʠ 

ʧʨʦʪʝʢʘʥʠʷ ʢʨʳʰʠ. ʇʦʩʢʦʣʴʢʫ ʚʩʷ ʚʣʘʛʘ ʙʫʜʝʪ 

ʫʜʝʨʞʠʚʘʪʴʩʷ ʚ ʥʝʤ, ʘ ʧʦʪʦʣʦʢ ʧʦʜ ʚʝʩʦʤ ʞʠʜʢʦʩʪʠ 

ʧʨʦʩʪʦ ʧʨʦʩʷʜʝʪ. ʇʨʠ ʪʘʢʠʭ ʠʥʮʠʜʝʥʪʘʭ 

ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʤʦʥʪʠʨʦʚʘʥʠʝʤ 

ʥʘʪʷʞʥʳʭ ʧʦʪʦʣʢʦʚ ʩʣʠʚʘʶʪ ʚʦʜʫ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʪʦʣʢʦʚ. 

ʇʨʠ ʵʪʦʤ ʚʩʝ ʧʦʤʝʱʝʥʠʝ ʦʩʪʘʥʝʪʩʷ ʩʫʭʠʤ ʠ 

ʥʝʚʨʝʜʠʤʳʤ.  

ɸ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʦʪʜʝʣʢʠ ʧʦʪʦʣʢʘ ʵʪʦ ʦʨʛ. 

ʩʪʝʢʣʦ. ʇʨʠ ʧʦʤʦʱʠ ʩʪʝʢʣʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦ 

ʠʩʪʠʥʝ ʢʨʘʩʠʚʦʛʦ, ʵʩʪʝʪʠʯʥʦʛʦ ʠ ʫʥʠʢʘʣʴʥʦʛʦ 

ʜʠʟʘʡʥʘ. ɸ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʚʘʨʠʘʮʠʡ ʪʘʢʠʭ 

ʧʦʪʦʣʢʦʚ ʥʝʪ ʧʨʝʜʝʣʘ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʨʘʟʥʦʮʚʝʪʥʦ ʧʝʩʪʨʳʝ, ʪʘʢ ʠ ʧʨʦʟʨʘʯʥʳʤʠ ʩ 

ʚʘʨʠʘʮʠʷʤʠ ʥʝʦʥʦʚʦʡ ʧʦʜʩʚʝʪʢʠ ʠʣʠ ʜʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʦʩʚʝʱʝʥʠʷ. ʀ ʵʪʦ ʷʚʣʷʝʪʩʷ ʠʭ ʦʛʨʦʤʥʳʤ 

ʧʣʶʩʦʤ. ʇʦʤʠʤʦ ʜʠʟʘʡʥʘ ʠ ʢʨʘʩʦʪʳ, ʪʘʢʠʝ ʧʦʪʦʣʢʠ 

ʫʩʪʦʡʯʠʚʳ ʢ ʚʣʘʛʝ, ʘ ʪʘʢʞʝ ʦʯʝʥʴ ʣʝʛʢʠ ʚ ʫʙʦʨʢʝ. 

ʅʦ ʫ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʝʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠ ʦʯʝʥʴ 

ʩʝʨʴʝʟʥʳʡ ʤʠʥʫʩ ï ʦʥʠ ʜʦʚʦʣʴʥʦ ʭʨʫʧʢʠʝ.  

ʉʣʝʜʫʶʱʠʡ ʦʪʜʝʣʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʷʚʣʷʝʪʩʷ 

ʯʪʦ ʝʩʪʴ ʩʘʤʳʤ ʥʘʩʪʦʷʱʠʤ ʤʵʩʪʭʝʚʦʤ ʩʨʝʜʠ 

ʧʦʪʦʣʢʦʚ. ʀ ʵʪʦ ʛʠʧʩʦʢʘʨʪʦʥ. ʊʫʪ ʩʪʦʠʪ ʥʘʯʘʪʴ ʩ 

ʤʠʥʫʩʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʛʠʧʩʦʢʘʨʪʦʥ ʠʤʝʝʪ 

ʦʛʨʦʤʥʫʶ ʫʷʟʚʠʤʦʩʪʴ ʢ ʚʣʘʛʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʧʦʚʨʝʞʜʝʥʠʷʤ. ʇʦ ʵʪʠʤ ʞʝ ʧʨʠʯʠʥʘʤ, ʧʦʪʦʣʢʠ ʠʟ 

ʛʠʧʩʦʢʘʨʪʦʥʘ ʦʯʝʥʴ ʪʷʞʝʣʳ ʚ ʫʭʦʜʝ. ʊʘʢ ʞʝ ʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʲʝʜʠʥʷʪʴ ʩ ʜʨʫʛʠʤʠ 

ʦʪʜʝʣʦʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʰʧʘʢʣʝʚʢʘ 

ʠʣʠ ʞʝ ʧʦʢʨʘʩʢʘ. ɸ ʪʝʧʝʨʴ ʧʝʨʝʡʜʝʤ ʢ ʧʣʶʩʘʤ. ɺ 

ʧʦʪʦʣʢʠ ʠʟ ʛʠʧʩʦʢʘʨʪʦʥʘ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʠʢʠ ʠ 

ʦʩʚʝʱʝʥʠʷ. ʂʦʥʪʫʨʥʘʷ ʧʦʜʩʚʝʪʢʘ, ʦʙʳʯʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʠʪ.ʜ. ʊʘʢ ʞʝ ʦʯʝʥʴ ʯʘʩʪʦ ʚ ʧʦʪʦʣʢʠ 

ʤʦʥʪʠʨʫʝʪʩʷ ʠ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʫʤʥʦʛʦ ʜʦʤʘ. ɼʨʫʛʠʝ 

ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ 

ʪʘʢʠʤ ʦʛʨʦʤʥʳʤ ʧʣʶʩʦʤ ʤʘʩʢʠʨʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ 

ʩʠʩʪʝʤ. ʇʣʶʩʦʤ ʢʦ ʚʩʝʤʫ ʵʪʦʤʫ, ʧʦʪʦʣʢʠ ʠʟ ɻʂʃ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʳʤʠ ʠ ʩʦʟʜʘʚʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʷʤʦ ʥʘ ʧʦʪʦʣʢʝ. 

ʀ ʢ ʬʠʥʘʣʴʥʦʤʫ ʧʣʶʩʫ ʦʪʜʝʣʢʠ ʧʦʪʦʣʢʦʚ ʠʟ 

ʛʠʧʩʦʢʘʨʪʦʥʘ ʵʪʦ ʝʛʦ ʩʢʦʨʦʩʪʴ ʤʦʥʪʘʞʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʤʝʨʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʤʥʦʶ 

ʚʳʰʝ.  

ʗ ʧʦʩʪʘʨʘʣʘʩʴ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ 

ʠ ʘʢʪʫʘʣʴʥʳʝ ʥʘ ʤʦʡ ʚʟʛʣʷʜ ʧʨʠʤʝʨʳ ʜʣʷ 

ʜʝʢʦʨʠʨʦʚʘʥʠʷ ʧʦʤʝʱʝʥʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʚʠʜʦʚ ʦʪʜʝʣʢʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ʇʨʠʨʦʜʥʳʝ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ ʥʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʩʚʦʡʩʪʚʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʘ ʥʠʭ. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʠʜ ʠ ʠʤʝʶʪ ʨʘʟʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ 

ʚ ʮʝʥʦʚʦʤ ʜʠʘʧʘʟʦʥʝ. ʆʪʜʝʣʦʯʥʳʝ ʨʘʙʦʪʳ 

ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʨʘʙʦʪ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʦʨʫʞʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʠʟ 
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ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʝ. 

ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʘʢʪʠʯʥʳʤʠ, ʧʨʠʜʘʚʘʪʴ 

ʩʦʦʨʫʞʝʥʠʶ ʠʟʶʤʠʥʢʫ ʠ ʢʨʘʩʦʪʫ, ʪʘʢ ʞʝ ʚʩʝʛʜʘ 

ʫʯʠʪʳʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʩʣʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʙʠʨʘʶʪʩʷ 

ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʟʘʱʠʪʫ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʧʦʞʘʨʦʚ. ɸ ʩʘʤʳʡ ʩʣʦʞʥʳʡ ʵʪʘʧ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ð ʵʪʦ ʠʭ 

ʚʟʘʠʤʦʩʚʷʟʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʠʥʪʝʛʨʘʮʠʷ. ʄ  r

ʨʘʩʩʤʦʪʨʝʣʠ ʥʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ 

ʦʪʜʝʣʢʠ ʧʦʤʝʱʝʥʠʷ. ʅʦ ʚʠʜʦʚ ʦʪʜʝʣʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʪʥʠ ʠ ʚʩʝ ʵʪʠ 

ʵʣʝʤʝʥʪʳ ʩʦʦʨʫʞʝʥʠʷ ʜʦʣʞʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʩʦʯʝʪʘʪʴʩʷ, ʯʪʦ ʙ  r ʧʦʤʝʱʝʥʠʝ ʧʦʣʫʯʠʣʦʩʴ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʫʶʪʥʳʤ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɹʫʜʴ ʪʦ ʯʘʩʪʥʳʡ ʜʦʤ ʠʣʠ ʙʠʟʥʝʩ ʮʝʥʪʨ. 
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ɸʅʅʆʊɸʎʀʗ  

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʤ  rʧʦʩʪʘʨʘʝʤʩʷ ʦʙʦʙʱʠʪʴ ʦʙʱʝʠʟʚʝʩʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ 

ʤʝʣʴʥʠʮʳ ʩʪʨʫʡʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ, ʢʪʦ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣ ʠʭ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʜʘʣʴʥʝʡʰʝʤʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʢʨʘʪʢʦ ʨʘʟʙʝʨʸʤ ʪʠʧʳ ʩʪʨʫʡʥʳʭ ʤʝʣʴʥʠʮ, ʘ ʪʘʢʞʝ ʠʭ ʧʝʨʩʧʝʢʪʠʚʳ ʚ XXI  ʚʝʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘ ʫʜʘʨʥʦ-ʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʫʜʘʨʥʦ-ʦʪʨʘʞʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ; ʩ ʧʣʦʩʢʦʡ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʦʡ, ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʪʨʫʙʯʘʪʦʡ 

ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʦʡ, ʩ ʧʨʦʪʠʚʦʪʦʯʥʦʡ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʦʡ. 

 

ABSTRACT 

 

In this paper, we will  try to summarize the well-known information about when the first jet grinding mills 

appeared, who contributed to their introduction into industry and further technological development, briefly analyze the 

types of jet mills, as well as their prospects in the XXI  century. 

Keywords: jet mill,  industry, jet mill  of shock-centrifugal action, shock-reflective action; with a flat grinding 

chamber, with a vertical tubular grinding chamber, with a countercurrent grinding chamber. 

 

ʉʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘ ð ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʤʝʣʴʥʠʮ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ. ʀʟʤʝʣʴʯʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʯʘʩʪʠʮ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʦʙ ʯʘʩʪʠʮʳ ʚ 

ʧʩʝʚʜʦʦʞʠʞʝʥʥʦʤ ʩʣʦʝ, ʧʦʪʦʢʘʤʠ ʚʦʟʜʫʭʘ ʠʣʠ ʧʘʨʘ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɺʧʝʨʚʳʝ ʧʘʪʝʥʪ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʩʪʨʫʡʥʦʡ 

ʤʝʣʴʥʠʮʳ ʙʳʣ ʧʦʣʫʯʝʥ ʚ 1880 ʛ., ʠ ʦ ʥʠʭ ʙʳʩʪʨʦ 

ʟʘʙʳʣʠ, ʢʘʢ ʦ ʤʝʣʴʥʠʮʘʭ ʩ ʙʦʣʴʰʦʡ 

ʵʥʝʨʛʦʸʤʢʦʩʪʴʶ. ɹʦʣʝʝ ʤʘʩʰʪʘʙʥʘʷ ʨʘʟʨʘʙʦʪʢʘ 

ʩʪʨʫʡʥʳʭ ʤʝʣʴʥʠʮ ʥʘʯʘʣʘʩʴ ʪʦʣʴʢʦ ʩ 1927 ʛ. ɺ 1936 

ʛ. ʥʝʤʝʮʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʀ.ɻ. ʌʘʨʙʝʥʠʥʜʫʩʪʨʠ 

(Interessen-Gemeinschaft Farbenindustrie AG ï 

ʣʠʢʚʠʜʠʨʦʚʘʥʦ ʚ 1945 ʛ.) [3] ʧʨʦʚʝʣʦ ʠʩʧʳʪʘʥʠʷ 

ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʩʪʨʫʡʥʦʡʤʝʣʴʥʠʮʳ 

çMicronizerè(ʨʠʩ. 1), ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʣʠʮʝʥʟʠʠ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʬʠʨʤʳ çSturtevant Mill  Companyè (ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ çSturtevant Inc.è ʥʘ 2023 ʛ.), 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ 1934 ʛ.ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ʦʞʠʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʝ ʧʨʠʥʝʩʣʠ. ɼʠʩʧʝʨʩʥʦʩʪʴ 

ʚʝʱʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʤʦʣʘ, ʥʝ ʧʨʝʚʳʰʘʣʦ 

ʜʠʩʧʝʨʩʥʦʩʪʴ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʥʘ ʜʨʫʛʠʭ 

ʚʠʜʘʭ ʠʟʤʝʣʴʯʠʪʝʣʝʡ. ɿʘʪʨʘʪʳ ʞʝ ʥʘ ʧʦʤʦʣ 

ʦʢʘʟʘʣʠʩʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤʠ. ɺʚʠʜʫ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ, ʨʘʙʦʪʳ ʥʘ ʩʪʨʫʡʥʳʭ 

ʤʝʣʴʥʠʮʘʭ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ ʚ ʚʠʜʫ ʠʭ 

ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ. [2] 

 
ʈʠʩ. 1. ʉʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘ çMicronizerè ʧʨʦʠʟʚʦʜʩʪʚʘ çSturtevant Mill  Companyè[4] 
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ʄʝʣʴʥʠʮʘ çMicronizerè ʠʤʝʣʘ ʧʣʦʩʢʫʶ 

ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʧʦʤʦʣʴʥʫʶ ʢʘʤʝʨʫ, ʚ ʢʦʪʦʨʦʡ 

ʜʝʡʩʪʚʦʚʘʣʠ ʩʪʨʫʠ ʛʘʟʘ-ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ (ʩʞʘʪʦʛʦ 

ʚʦʟʜʫʭʘ), ʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟ ʩʦʧʝʣ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ 

ʧʦ ʧʝʨʠʬʝʨʠʠ ʢʘʤʝʨʳ, ʠ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʡ ʚʚʦʜ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʨʫʧʥʦʩʪʴ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟʤʝʥʷʣʘʩʴ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ ʠ ʥʘʯʘʣʴʥʳʤ 

ʜʘʚʣʝʥʠʝʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ. ʄʘʪʝʨʠʘʣ ʧʨʦʭʦʜʠʣ 

ʧʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʢʨʫʧʥʳʝ 

ʯʘʩʪʠʮʳ ʚ ʟʦʥʝ ʠʟʤʝʣʴʯʝʥʠʷ ʙʣʠʞʝ ʢ ʧʝʨʠʬʝʨʠʠ. 

ʄʝʣʢʠʝ ʯʘʩʪʠʮʳ ʧʝʨʝʤʝʱʘʣʠʩʴ ʢ ʚʳʭʦʜʥʦʤʫ 

ʦʪʚʝʨʩʪʠʶ ʙʣʠʞʝ ʢ ʮʝʥʪʨʫ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʳ. 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʪʘʢʠʭ 

ʤʝʣʴʥʠʮ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠʟʤʝʣʴʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʚʠʜʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ. ɿʘʨʫʙʝʞʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʧʨʠʟʥʘʶʪ ʵʪʦʪ ʤʝʪʦʜ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʠʩʧʝʨʩʥʦʩʪʠ. 

ɺ 1938 ʛ. ʚ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦʡ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʷʚʠʣʘʩʴ ʩʪʘʪʴʷ ʩ ʦʧʠʩʘʥʠʝʤ 

ʩʧʠʨʘʣʴʥʦʡ ʩʪʨʫʡʥʦʡ ʤʝʣʴʥʠʮʳ, ʧʨʝʜʰʝʩʪʚʝʥʥʠʮʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ çMicron-Masterè, 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ çThe Jet Pulverizer 

Company, Incè(ʨʠʩ. 2). ʕʪʘ ʤʝʣʴʥʠʮʘ ʠʤʝʣʘ 

ʧʣʦʩʢʫʶ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʢʘʤʝʨʫ ʧʦʤʦʣʘ. ɺ ʩʪʘʪʴʝ 

ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʝʣʴʥʠʮʳ, ʘ ʪʘʢʞʝ 

ʫʢʘʟʘʥʳ ʦʙʣʘʩʪʠ ʝ y ʧʨʠʤʝʥʝʥʠʷ. ʆʜʥʘʢʦ 

ʨʘʟʨʘʙʦʪʢʠ ʪʦʛʦ ʚʨʝʤʝʥʠ ʪʨʝʙʦʚʘʣʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʵʨʦʜʠʥʘʤʠʢʠ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʦʧʠʩʘʥʥʘʷ ʩʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘ ʥʝ ʙʳʣʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʚʥʝʜʨʝʥʠʶ. [9] 

 

 
ʈʠʩ. 2. ʉʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘçMicron-Masterè ʧʨʦʠʟʚʦʜʩʪʚʘ çThe Jet Pulverizer Company, Incè [5] 

 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʚʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʨʘʙʦʪʘ 

ʥʘʜ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʪʨʫʡʥʳʭ ʤʝʣʴʥʠʮ 

ʧʨʦʜʦʣʞʘʣʦʩʴ. ɺ ʧʝʨʠʦʜ ʩ 1945 ʧʦ 1961 ʛʛ. 

ʝʞʝʛʦʜʥʦ ʧʦʷʚʣʷʣʠʩʴ ʥʝʩʢʦʣʴʢʦ ʥʘʫʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʡ ʠʣʠ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʩʪʨʫʡʥʳʤ ʤʝʣʴʥʠʮʘʤ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 

ʥʝʢʦʪʦʨʘʷ ʚʳʙʦʨʢʘ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʢ ʦʙʣʘʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʣʴʥʠʮ ʠ 

ʜʠʩʧʝʨʩʥʦʩʪʠʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʕʪʠ ʩʚʝʜʝʥʠʷ 

ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʘʞ ʤʝʣʴʥʠʮ 

ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʂʦʥʩʪʨʫʢʮʠʷ ʩʪʨʫʡʥʳʭ ʤʝʣʴʥʠʮ ʠ 

ʤʝʪʦʜʠʢʘ ʠʭ ʨʘʩʯʝʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ. ʃʠʰʴ ʚ 1959-1960 ʛʛ. ʚ 

ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʥʦʚʴ ʧʦʷʚʣʷʶʪʩʷ 

ʧʫʙʣʠʢʘʮʠʠ ʩ ʠʟʣʦʞʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʦʚ 

ʪʝʦʨʠʠ ʩʪʨʫʡʥʳʭ ʤʝʣʴʥʠʮ. 

ʇʝʨʚʳʝ ʩʪʨʫʡʥʳʝ ʤʝʣʴʥʠʮʳ ʩʥʘʯʘʣʘ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ʉʐɸ ʠ ʥʘ ʚʥʝʰʥʠʡ ʨʳʥʦʢ ʥʝ 

ʧʦʩʪʘʚʣʷʣʠʩʴ. ʃʠʰʴ ʚ 1955-1956 ʛʛ. ʘʥʛʣʠʡʩʢʘʷ 

ʬʠʨʤʘ çFW Berk & Co. Ltd.èʧʨʝʜʣʦʞʠʣʘ ʢ ʧʦʢʫʧʢʝ 

ʉʉʉʈ ʩʪʨʫʡʥʫʶ ʤʝʣʴʥʠʮʫ ʩ ʧʣʦʩʢʦʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʢʘʤʝʨʦʡ ʧʦʤʦʣʘ ʜʣʷ ʩʚʝʨʭʪʦʥʢʦʛʦ 

ʠʟʤʝʣʴʯʝʥʠʷ ʜʚʫʦʢʠʩʠ ʪʠʪʘʥʘ (TiO2 (IV)). ʇʨʠ ʚʩʝʤ 

ʵʪʦʤ, ʚ ʉʉʉʈ ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʘʩʘʶʱʠʝʩʷ ʤʝʪʦʜʘ ʩʪʨʫʡʥʦʛʦ 

ʠʟʤʝʣʴʯʝʥʠʷ. ʊʘʢ, ʝʱʸ ʚ 1925 ʛ. ʙʳʣʘ ʠʟʛʦʪʦʚʣʝʥʘ 

ʤʝʣʴʥʠʮʘ ʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʇʫʰʢʘè ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʬʨʝʟʝʨʥʦʛʦ ʪʦʨʬʘ 

(ʪʦʨʬʷʥʘʷ ʢʨʦʰʢʘ ʨʘʟʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ). 

ʆʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʥʘ ʥʝ 

ʧʦʣʫʯʠʣʘ.  

ɺ 1957 ʛ. ʬʠʨʤʘ çMicro Reduction 

Processesltd.è ʧʦʩʪʘʚʠʣʘ ʚ ʉʉʉʈ ʜʚʝ ʩʪʨʫʡʥʳʝ 

ʤʝʣʴʥʠʮʳ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʪʨʫʙʯʘʪʳʤʠ ʢʘʤʝʨʘʤʠ, 

ʘ ʚ 1958 ʛ. ʙʳʣʠ ʟʘʚʝʟʝʥʳ ʦʙʨʘʟʮʳ ʫʞʝ ʩ ʧʣʦʩʢʠʤʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʢʘʤʝʨʘʤʠ, ʜʠʘʤʝʪʨʘʤʠ 200 ʠ 50 

ʤʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʚ ɻɼʈ.  

ɺ ʉʉʉʈ ʪʘʢʞʝ ʚʝʣʠʩʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʘʩʘʶʱʠʝʩʷ ʩʪʨʫʡʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ, 

ʘʢʮʝʥʪ ʩʪʘʚʠʣʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʩʪʨʫʡʥʳʝ 

ʤʝʣʴʥʠʮʳ ʫʜʘʨʥʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʢʦʪʣʦʪʫʨʙʠʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʅʇʆ 

ʎʂʊʀ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘ) ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʤʝʣʴʥʠʮʘ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʫʛʣʷ, 

ʚ ʢʦʪʦʨʦʡ ʚ ʢʘʯʝʩʪʚʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʚʦʟʜʫʭ, ʥʘʛʨʝʪʳʡ ʜʦ 250 Áʉ. ʀʩʧʳʪʘʥʠʷ ʤʝʣʴʥʠʮʳ, 

ʥʝ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʙʣʶʜʘʣʩʷ 
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ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (70-140 

ʢɺʪĀʯ/ʪ), ʘ ʪʘʢʞʝ, ʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ 

ʧʝʨʝʠʟʤʝʣʴʯʝʥʠʷ ʫʛʣʷ.  
ɼʘʣʝʝ ʨʘʟʚʠʪʠʝ ʩʪʨʫʡʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʚ 

ʉʉʉʈ ʰʣʦ ʧʦ ʧʫʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʣʴʥʠʮ 

ʫʜʘʨʥʦʛʦ ʪʠʧʘ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʩʣʫʞʠʪ 

ʧʥʝʚʤʦʤʝʣʴʥʠʮʘ çɸʥʛʝʨʘè, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ɺʩʝʩʦʶʟʥʳʤ ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤ ʀʥʩʪʠʪʫʪʦʤ 

(ʩʦʚʨʝʤʝʥʥʳʡ ʆɸʆ çɺʊʀè ʥʘ 2023 ʛ.). ɽʝ ʩʨʝʜʥʷʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʙʳʣʘ ʚʳʩʦʢʘ (ʜʦ 40 ʪ/ʯ), ʘ 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʩʨʘʚʥʠʤʳ ʩ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ 

ʰʘʨʦʚʦʡ ʤʝʣʴʥʠʮʳ (14-16 ʢɺʪĀʯ/ʪ). ʂ ʥʝʜʦʩʪʘʪʢʘʤ 

ʵʪʦʡ ʤʝʣʴʥʠʮʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʦʣʴʰʫʶ 

ʤʝʪʘʣʣʦʝʤʢʦʩʪʴ, ʧʦʚʳʰʝʥʥʳʡ ʠʟʥʦʩ ʯʘʩʪʝʡ 

ʨʘʟʛʦʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤʠ ʘʙʨʘʟʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʩʣʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʥʦʤʠʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʳʭ ʧʦʜʩʦʩʦʚ ʚʦʟʜʫʭʘ 

ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʣʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʤʝʣʴʥʠʮʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʥʘ ʥʝ ʥʘʰʣʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʩʝ ʧʥʝʚʤʦʤʝʣʴʥʠʮʳ, 

ʧʨʦʭʦʜʷʱʠʝ ʟʘʚʦʜʩʢʠʝ ʠʩʧʳʪʘʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʨʘʙʦʯʝʛʦ ʛʘʟʘ-ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ (>250 ʤ/ʩ). ʕʪʦ 

ʦʛʨʘʥʠʯʠʚʘʣʦ ʦʙʣʘʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ, ʤʘʪʝʨʠʘʣʘʤʠ ʩ ʥʠʟʢʦʡ ʧʨʦʯʥʦʩʪʴʶ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʩʪʨʫʡʥʳʭ 

ʤʝʣʴʥʠʮ ï ʧʦʷʚʣʝʥʠʝ ʤʝʣʴʥʠʮʳ çJet-o-mizerè ʩ 

ʪʨʫʙʯʘʪʦʡ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʦʡ (ʨʠʩ. 3), ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʪʦʥʢʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ 

ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ.  

 
 

ʈʠʩ. 3. ʉʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘçJet-o-mizerè ʩ 

ʪʨʫʙʯʘʪʦʡ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʦʡ [6] 

 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʡ ʤʝʣʴʥʠʮʳ 

ʙʳʣʘ ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʳ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʣʩʷ ʙʳʩʪʨʳʡ 

ʠʟʥʦʩ ʩʪʝʥʦʢ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʳ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, 

ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʚʠʞʝʪʩʷ ʚ ʧʨʠʩʪʝʥʦʯʥʦʡ ʦʙʣʘʩʪʠ ʪʨʫʙʳ. ʊʘʢʦʡ 

ʧʨʠʥʮʠʧ ʠʟʤʝʣʴʯʝʥʠʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ 

ʥʝʧʨʝʨʳʚʥʳʤ ʠʟʤʝʣʴʯʝʥʠʝʤ ʩʠʣʠʢʦʥʦʚʦʡ 

ʩʪʝʢʣʦʤʘʩʩʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʝʣʴʥʠʮʳ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʣʘ 

4,5 ʪ/ʯ. [9] 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʫʡʥʳʭ 

ʤʝʣʴʥʠʮ ʥʘʯʘʣʦʩʴ ʩ ʠʟʦʙʨʝʪʝʥʠʝʤ ʧʨʦʪʠʚʦʪʦʯʥʦʡ 

ʤʝʣʴʥʠʮʳ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʪʘʢʘʷ ʤʝʣʴʥʠʮʘ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʝʱʸ ʚ 1917ʛ. ʬʠʨʤʦʡ çʄʘʷʢè (ʨʠʩ. 4) ʥʘ 

ʦʩʥʦʚʝ ʧʘʪʝʥʪʘ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʠʥʞʝʥʝʨʘ ɸʣʴʬʨʝʜʘ 

ʋʠʣʣʦʫʙʠ (Alfred B. Willoughby ï ʥʦʤʝʨ ʧʘʪʝʥʪʘ 

US1246514A) [7]. ɿʘʪʝʤ ʥʘ ʙʘʟʝ ʵʪʦʡ ʤʦʜʝʣʠ 

ʩʦʟʜʘʣʠ ʮʝʣʳʡ ʨʷʜ ʢʦʥʩʪʨʫʢʮʠʡ ʢʘʢ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

(ʤʝʣʴʥʠʮʳ ʩʪʨʫʡʥʦʛʦ ʧʨʦʪʠʚʦʪʦʯʥʦʛʦ ʪʠʧʘ), ʪʘʢ ʠ 

ʟʘ ʨʫʙʝʞʦʤ (ʤʝʣʴʥʠʮʳ ʬʠʨʤ çBlow-Noxè ʠ 

çʄʘʷʢè), ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʥʝʨʛʠʶ ʜʚʫʭ 

ʚʩʪʨʝʯʥʳʭ ʩʪʨʫʡ: ʨʘʟʨʫʰʝʥʠʝ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʚʟʘʠʤʥʦʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ. ʇʦʵʪʦʤʫ 

ʠʟʥʦʩ ʵʣʝʤʝʥʪʦʚ ʤʝʣʴʥʠʮʳ ʠ ʟʘʛʨʷʟʥʝʥʠʝ 

ʠʟʤʝʣʴʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʜʫʢʪʘʤʠ ʠʟʥʦʩʘ 

ʥʝʚʝʣʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʙʦʣʝʝ ʨʘʥʥʠʤʠ 

ʢʦʥʩʪʨʫʢʮʠʷʤʠ.  

 

 
 

ʈʠʩ. 4. ʉʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘ ʢʦʥʩʪʨʫʢʮʠʠ 

ɸʣʴʬʨʝʜʘ ʋʠʣʣʦʫʙʠʧʦ ʧʘʪʝʥʪʫ US1246514A [7] 

 

ʉʣʝʜʫʶʱʝʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʧʨʦʪʠʚʦʪʦʯʥʦʡ 

ʩʪʨʫʡʥʦʡ ʤʝʣʴʥʠʮʳ ʩʪʘʣʘ ʤʝʣʴʥʠʮʘ (ʨʠʩ. 5), 

ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ 1931 ʛ. ʘʤʝʨʠʢʘʥʮʘʤʠ ʅʦʨʚʫʜʦʤ 

ʕʥʜʨʶʩʦʤ ʠ ʋʦʣʪʝʨʦʤʋʠʣʣʦʫʙʠ (Norwood H. 

Andrews, Walter J. Willoughby ï ʥʦʤʝʨ ʧʘʪʝʥʪʘ 

US1935344A)[8]. ɺ ʪʘʢʦʡ ʤʝʣʴʥʠʮʝ ʧʦʤʦʣʴʥʘʷ 

ʢʘʤʝʨʘ ʠʟʛʦʪʦʚʣʝʥʘ ʚ ʚʠʜʝ ʢʦʣʴʮʘ ʩ 

ʚʤʦʥʪʠʨʦʚʘʥʥʳʤʠ ʧʦ ʝʛʦ ʧʝʨʠʤʝʪʨʫ ʜʚʫʤʷ ʨʷʜʘʤʠ 

ʠʥʞʝʢʪʦʨʥʳʭ ʫʟʣʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʮʝʥʪʨʝ 

ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ 

ʩʪʨʫʡ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ (ʛʘʟ- ʠʟʤʝʣʴʯʘʝʤʳʡ 
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ʤʘʪʝʨʠʘʣ), ʢʦʪʦʨʳʡ ʨʘʟʜʝʣʷʝʪʩʷ ʧʦ ʢʨʫʧʥʦʩʪʠ ʟʘ 

ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʪʦʢʘ 

ʧʦ ʧʫʪʠ ʝʛʦ ʜʚʠʞʝʥʠʷ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʅʝʜʦʠʟʤʝʣʴʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ 

ʪʨʫʙʘʤ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʧʦʚʪʦʨʥʦʝ ʠʟʤʝʣʴʯʝʥʠʝ, ʘ 

ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʚʳʥʦʩʠʪʩʷ ʠʟ ʤʝʣʴʥʠʮʳ. ʄʦʜʝʣʠ 

ʤʝʣʴʥʠʮ ʪʘʢʦʛʦ ʪʠʧʘ ʥʘʯʘʣʠ ʩʝʨʠʡʥʦ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴʩʷ ʚ 1964 ʛ. ɺ 1959 ʛ. ʚ ʉʐɸ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʩʪʨʫʡʥʦʡ 

ʧʨʦʪʠʚʦʪʦʯʥʦʡ ʤʝʣʴʥʠʮʳ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʚ 

30 ʪ/ʯ. [9] 

 

 
 

ʈʠʩ. 5. ʉʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘ ʢʦʥʩʪʨʫʢʮʠʠ 

ʅʦʨʚʫʜʘ ʕʥʜʨʶʩʘ ʠ ʋʦʣʪʝʨʘ ʋʠʣʣʦʫʙʠ ʧʦ ʧʘʪʝʥʪʫ 

US1935344A[8] 

 

ʉʝʡʯʘʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʩʪʨʫʡʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʠʜʝʪ ʧʦ ʧʫʪʠ ʩʦʟʜʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʙʦʣʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʀʟ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʚʦʟʜʫʭ ʚ ʩʪʨʫʡʥʳʭ 

ʤʝʣʴʥʠʮʘʭ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʳ ʙʦʣʝʝ 

100 ʤʤ. ʇʨʠ ʵʪʦʤ ʦʪʜʘʝʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʶ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ï 

ʧʝʨʝʛʨʝʪʦʤʫ ʧʘʨʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʫʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʢ ʨʘʙʦʯʝʤʫ ʧʨʦʮʝʩʩʫ.  

ʏʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʩʭʝʤʫ ʧʦʜʛʦʪʦʚʢʠ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ, ʚ 1956 ʛ., ʠʥʞʝʥʝʨʦʤ ɹ.ʂ. 

ʊʝʣʴʥʦʚʳʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʨʦʪʠʚʦʪʦʯʥʦʡ ʛʘʟʦʩʪʨʫʡʥʦʡ ʤʝʣʴʥʠʮʳ, 

ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʧʨʦʜʫʢʪʘʭ ʩʛʦʨʘʥʠʷ ʢʝʨʦʩʠʥʘ, ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʛʘʟʘ 550-630Áʉ. ɼʘʥʥʳʡ ʪʠʧ 

ʩʪʨʫʡʥʦʡ ʤʝʣʴʥʠʮʳ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ:  

- ʚʤʝʩʪʦ ʠʥʞʝʢʪʦʨʥʳʭ ʢʘʤʝʨ ʠ 

ʨʘʟʛʦʥʥʳʭ ʪʨʫʙʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʦʪʢʦʚʦʝ 

ʩʦʧʣʦ;  

- ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ 

ʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʞʠʜʢʦʤ 

ʪʦʧʣʠʚʝ.  

ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʤʝʣʴʥʠʮʘ ʦʢʘʟʘʣʘʩʴ 

ʙʣʠʟʢʦʡ ʧʦ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʢ ʰʘʨʦʚʦʡ ʧʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ ʞʝʣʝʟʥʳʭ ʨʫʜ. ʇʨʠ ʤʝʥʴʰʠʭ 

ʛʘʙʘʨʠʪʘʭ ʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʤʝʥʴʰʝʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʩ ʥʠʟʢʠʤ 

ʥʘʯʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ (50-60 ʢʇʘ).  

ɺ 1957 ʛ. ʙʳʣʘ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʘ 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʩʪʨʫʡʥʘʷ ʤʝʣʴʥʠʮʘ ʩ ʜʚʫʤʷ 

ʧʦʤʦʣʴʥʳʤʠ ʠʥʞʝʢʪʦʨʘʤʠ.  

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʫʯʝʥʳʭ 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʧʦʠʩʢʠ ʧʫʪʝʡ 

ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʩʪʨʫʡʥʳʭ ʤʝʣʴʥʠʮ. ʊʘʢ, ʚ 

ʤʦʥʦʛʨʘʬʠʠ ɺ.ʀ. ɸʢʫʥʦʚʘ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʨʦʮʝʩʩ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʩʪʨʫʡʥʦʤʫ ʠʟʤʝʣʴʯʝʥʠʶ. ɺ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪʘʭ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʥʦʚʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʦʙʣʘʩʪʠ ʩʪʨʫʡʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ï 

ʛʘʟʦʩʪʨʫʡʥʦʤʫ ʤʝʪʦʜʫ, ʦʩʥʦʚʘʥʥʦʤʫ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʚ ʚʠʜʝ ʛʘʟʘ ʩ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʚʝʩʴʤʘ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʩʪʨʫʡʥʳʭ ʤʝʣʴʥʠʮ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʜ ʣʶʙʳʝ ʟʘʜʘʯʠ. 

ʆʪʣʠʯʘʶʪʩʷ ʦʥʠ ʢʘʢ ʧʦ ʪʠʧʫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʛʘʟʘ-

ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ (ʚʦʟʜʫʭʦʩʪʨʫʡʥʳʝ, ʧʘʨʦʩʪʨʫʡʥʳʝ ʠ 

ʛʘʟʦʩʪʨʫʡʥʳʝ), ʪʘʢ ʠ ʧʦ ʧʘʨʘʤʝʪʨʫ ʜʘʚʣʝʥʠʷ ʛʘʟʘ-

ʵʥʝʨʛʦʥʦʩʠʪʝʣʷ ʧʝʨʝʜ ʤʝʣʴʥʠʮʝʡ (ʚʳʩʦʢʦʥʘʧʦʨʥʳʝ 

ī ʩ ʜʘʚʣʝʥʠʝʤ ʧʝʨʝʜ ʩʦʧʣʦʤ ʦʪ 2 ʜʦ 15 ʘʪʤ., 

ʥʠʟʢʦʥʘʧʦʨʥʳʝ ï ʦʪ 0,2-0,3 ʜʦ 2 ʘʪʤ., 

ʚʝʥʪʠʣʷʪʦʨʥʳʝ ï ʜʦ 0,2-0,3 ʘʪʤ.)[9]. ʂʨʘʪʢʦ ʠʭ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ü ʉ ʚʳʥʝʩʝʥʥʳʤ ʧʳʣʝʨʘʟʜʝʣʠʪʝʣʝʤ; 

¶ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʦʪʨʘʞʘʪʝʣʝʤ; 

¶ ʩ ʧʨʦʪʠʚʦʪʦʯʥʦʡ ʢʘʤʝʨʦʡ; 

¶ ʩʦ ʩʙʨʦʩʦʤ ʜʘʚʣʝʥʠʷ ʚ ʩʦʧʣʝ; 

ü ʉ ʩʦʚʤʝʱʸʥʥʳʤ ʧʦʤʦʣʦʤ ʠ 

ʧʳʣʝʨʘʟʜʝʣʝʥʠʝʤ; 

¶ ʩ ʧʣʦʩʢʦʡ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʦʡ; 

     - ʩ ʦʜʥʦʡ ʦʪʚʦʜʥʦʡ ʪʨʫʙʢʦʡ; 

     - ʩ ʜʚʫʤʷ ʦʪʚʦʜʥʳʤʠ ʪʨʫʙʢʘʤʠ; 

¶ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʦʡ; 

     - ʩ ʨʘʟʤʦʣʴʥʦʡ ʪʨʫʙʢʦʡ; 

¶ ʩ ʨʘʟʤʦʣʴʥʦʡ ʪʨʫʙʦʡ.[1] 

ʉʪʨʫʡʥʳʝ ʤʝʣʴʥʠʮʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʥʘʯʠʥʘʷ ʦʪ ʧʠʱʝʚʦʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʘʪʦʤʥʦʡ. 

ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʝʨʝʯʠʩʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʠʭ ʚʠʜʳ: ʩʪʨʫʡʥʘʷ 

ʤʝʣʴʥʠʮʘ ʫʜʘʨʥʦ-ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʫʜʘʨʥʦ-

ʦʪʨʘʞʘʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ; ʩ ʧʣʦʩʢʦʡ ʧʦʤʦʣʴʥʦʡ 

ʢʘʤʝʨʦʡ, ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʪʨʫʙʯʘʪʦʡ ʧʦʤʦʣʴʥʦʡ 

ʢʘʤʝʨʦʡ, ʩ ʧʨʦʪʠʚʦʪʦʯʥʦʡ ʧʦʤʦʣʴʥʦʡ ʢʘʤʝʨʦʡ. 
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ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʩʪʨʫʡʥʳʝ ʤʝʣʴʥʠʮʳ ʩ ʧʩʝʚʜʦʦʞʠʞʝʥʥʳʤ ʩʣʦʝʤ, ʠ 

ʩʪʨʫʡʥʳʝ ʧʨʦʪʠʚʦʪʦʯʥʳʝ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ 

ʤʝʣʴʥʠʮʳ. ʅʘʯʠʥʘʷ ʩ ʩʘʤʦʛʦ ʟʘʨʦʞʜʝʥʠʷ ʩʪʨʫʡʥʳʭ 

ʤʝʣʴʥʠʮ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ ʠ ʚʧʣʦʪʴ ʜʦ 

ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ, ʵʪʦʪ ʢʣʘʩʩ ʪʝʭʥʠʢʠ ʧʦʩʪʦʷʥʥʦ 

ʠʥʞʝʥʝʨʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ. ʋʣʫʯʰʘʶʪʩʷ ʩʪʘʨʳʝ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʝʜʫʪʩʷ 

ʧʦʩʪʦʷʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʮʝʩʩʫ ʠʟʤʝʣʴʯʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʩʪʨʫʡʥʳʭ ʤʝʣʴʥʠʮ, 

ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚ ʧʣʘʥʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʦʚ ʩ 

ʞʠʣʠʱʝʤ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʚʝʜʝʥʳ ʜʝʡʩʪʚʫʶʱʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʢʫ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʫʯʨʝʞʜʝʥʠʡ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʞʠʣʴʝʤ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʪʘʧʘ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʤʝʩʪ ʨʘʟʤʝʱʝʥʠʷ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʦʛʦ ʧʫʥʢʪʘ ʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʴʷ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ ʚ ʩ. ʇʦʯʘʝʚʦ ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʨʦʝʢʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʡ ʧʫʥʢʪ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ, 

ʩʦʮʠʘʣʴʥʦʝ ʞʠʣʴʝ, ʞʠʣʴʝ ʜʣʷ ʧʝʨʩʦʥʘʣʘ 

 

ABSTRACT 

 

The article discusses the features of the formation of a network of paramedic-obstetric stations with housing for 

staff in rural areas of the Belgorod region. The current state and regional programs aimed at supporting and developing 

the system of primary health care institutions, as well as providing housing for medical workers of state institutions in 

rural settlements are presented. The results of the stage of pre-project justification of the choice of locations for the 

paramedic-obstetric station and multi-apartment housing for staff in the village of Pochaevo Grayvoronsky district of 

the Belgorod region are presented. 
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ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ 

ʧʫʥʢʪʦʚ (ʌɸʇʦʚ) ʩ ʩʦʮʠʘʣʴʥʳʤ ʞʠʣʴʝʤ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ 

ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʥʝʜʦʩʪʘʪʦʢ ʞʠʣʴʷ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʌɸʇʦʚ 

ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦʝ ʞʠʣʴʝ ʜʣʷ ʧʝʨʩʦʥʘʣʘ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʢʘʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʝʛʠʦʥʳ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʮʠʘʣʴʥʦʝ ʞʠʣʴʝ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʨʦʩʪ. 

ʆʜʥʘʢʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʌɸʇʦʚ ʩ ʩʦʮʠʘʣʴʥʳʤ 

ʞʠʣʴʝʤ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ ʠ ʧʨʦʙʣʝʤʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ 

ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 

ɺ ʮʝʣʦʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʌɸʇʦʚ ʩ ʩʦʮʠʘʣʴʥʳʤ 

ʞʠʣʴʝʤ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʬʘʢʪʦʨʦʚ. ʊʦʣʴʢʦ ʪʘʢ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʜʦʩʪʫʧʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ 

ʨʝʛʠʦʥʘʭ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʠ 

ʧʨʠʚʣʝʯʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʤʝʜʠʮʠʥʩʢʫʶ ʦʪʨʘʩʣʴ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ 

ʇʨʦʛʨʘʤʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʙʝʩʧʣʘʪʥʦʛʦ 

ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘ 2023 

ʛʦʜ ʠ ʥʘ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2024 ʠ 2025 ʛʦʜʳ [1]. 

ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʝʪʴ 

ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ 

ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʞʠʣʠʱʥʦʡ ʙʘʟʳ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ. ɾʠʣʠʱʥʘʷ ʙʘʟʘ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʚ 

ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʤʥʦʛʠʝ 

ʚʨʘʯʠ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ ʧʦʢʠʜʘʶʪ ʨʘʙʦʪʫ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʢʦʤʬʦʨʪʥʳʭ 

ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ. ʇʦʵʪʦʤʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʞʠʣʴʷ 

ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʤʝʨ ʧʦ 

ʫʢʨʝʧʣʝʥʠʶ ʩʝʪʠ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʦʚ 

ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ [2]. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʩʝʪʴ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ 

ʧʫʥʢʪʦʚ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʩʚʦʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʨʘʟʚʠʪʠʠ. ʉʦʛʣʘʩʥʦ ʜʦʢʣʘʜʫ ʤʝʩʪʥʳʭ 

ʚʣʘʩʪʝʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʫʥʢʪʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʩʝʣʴʩʢʠʭ 

ʨʘʡʦʥʘʭ ʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʙʶʜʞʝʪ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʝʝ ʢʘʯʝʩʪʚʘ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʫʩʣʫʛ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ. 

ɺ ʮʝʣʦʤ, ʩʝʪʴ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ 

ʧʫʥʢʪʦʚ ʩ ʞʠʣʠʱʝʤ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ 

ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʝʨʩʦʥʘʣ ʢʦʤʬʦʨʪʥʳʤʠ ʞʠʣʠʱʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʯʪʦʙʳ ʩʝʪʴ ʧʨʦʜʦʣʞʘʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʠ 

ʦʢʘʟʳʚʘʪʴ ʧʦʤʦʱʴ ʪʝʤ, ʢʪʦ ʥʘʭʦʜʠʪʩʷ ʚʜʘʣʠ ʦʪ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʤʠ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʜʠʮʠʥʩʢʠʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʌɸʇʦʚ ʷʚʣʷʶʪʩʷ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ. ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʌɸʇʦʚ ʩ 

ʩʦʮʠʘʣʴʥʳʤ ʞʠʣʴʝʤ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʠʥʚʝʩʪʠʮʠʝʡ ʚ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʦʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʨʝʛʠʦʥʘʭ ʩ ʥʝʜʦʩʪʘʪʢʦʤ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʌɸʇʦʚ, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ, ʫʯʘʩʪʠʝ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʧʦʜʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʢʨʘʫʜʬʘʥʜʠʥʛ, ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʌɸʇʦʚ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ 

ʩʫʱʝʩʪʚʫʶʪ ʩʣʦʞʥʦʩʪʠ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ 

ʧʨʦʙʣʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʣʝʤʝʜʠʮʠʥʳ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʤʝʜʠʮʠʥʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ʇʨʝʜʧʨʦʝʢʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʧʨʷʞʝʥʳ ʩ 

ʚʳʷʚʣʝʥʠʝʤ ʜʝʡʩʪʚʫʶʱʠʭ ʨʝʛʣʘʤʝʥʪʦʚ, 

ʧʦʩʪʘʥʦʚʣʝʥʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʠ 

ʨʝʛʠʦʥʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚ 

ʚʦʧʨʦʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʝʡʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʘʚʠʪʝʣʴʩʪʚ, 

ʨʝʛʣʘʤʝʥʪʦʚ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ), ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʝʪʠ 

ʦʙʲʝʢʪʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ, ï ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ 

ʧʫʥʢʪʦʚ, ʦʬʠʩʦʚ ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ, ʘʤʙʫʣʘʪʦʨʠʡ, 

ʩʝʣʴʩʢʠʭ ʧʦʣʠʢʣʠʥʠʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʞʠʣʳʤʠ 

ʧʦʤʝʱʝʥʠʷʤʠ ʜʣʷ ʧʝʨʩʦʥʘʣʘ. 

ʈʘʟʚʠʪʠʝ ʩʝʪʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʤʝʩʪʘ ʠ ʨʦʣʠ ʦʙʲʝʢʪʦʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʦʙʱʝʡ ʪʠʧʦʣʦʛʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ [3], 

ʤʝʪʦʜʘʤ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝhʝʥʠʡ, 

ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʛʦ ʜʣʷ ʣʶʜʝʡ ʩʨʝʜʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ [4], ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ [5]. 

ʇʨʝʜʧʨʦʝʢʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʦʙʲʝʢʪʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʤʝʶʪ ʩʚʦʶ 

ʩʧʝʮʠʬʠʢʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ (ʩʝʪʝʚʦʡ ʘʩʧʝʢʪ), ʧʦʚʳʰʝʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʦʤʬʦʨʪʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ, ʵʢʦʥʦʤʠʯʥʦʩʪʠ, ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠʠ ʜʨ. 

ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʩʨʝʜʘ ʩʝʣʴʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʩ ʞʠʣʴʝʤ ʜʣʷ ʧʝʨʩʦʥʘʣʘ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ-ʧʨʘʚʦʚʳʝ 

ʘʩʧʝʢʪʳ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʬʝʣʴʜʰʝʨʩʢʦ-

ʘʢʫʰʝʨʩʢʦʛʦ ʧʫʥʢʪʘ ʩ ʞʠʣʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ (ʥʘ ʧʨʠʤʝʨʝ ʩ. ʇʦʯʘʝʚʦ ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ). 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ 

ʩʧʝʮʠʬʠʢʠ ʠ ʚʳʧʦʣʥʝʥʠʝ ʵʪʘʧʘ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ 

ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʦʛʦ ʧʫʥʢʪʘ ʩ ʞʠʣʳʤʠ 

ʧʦʤʝʱʝʥʠʷʤʠ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʩ. ʇʦʯʘʝʚʦ 

ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ.  
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ʇʨʦʛʨʘʤʤʘ çʈʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠè[6] ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʘ ʜʝʡʩʪʚʫʝʪ ʚ 

ʧʝʨʠʦʜ ʩ 2022 ʧʦ 2026 ʛʦʜʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ 

ʧʨʦʛʨʘʤʤʳ ï ʫʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ 

ʫʯʝʪʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʬʝʨ 

ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʦʵʪʦʤʫ 

ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʠ ʥʝʦʙʭʦʜʠʤʦʡ. 

ʆʩʥʦʚʥʳʤʠ ʧʦʜʮʝʣʷʤʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ [6]: 

ï ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ; 

ï ʫʣʫʯʰʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ; 

ï ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ 

ʞʝʥʱʠʥ; 

ï ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʘ ʧʨʠʚʝʩʪʠ ʢ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʥʘʩʝʣʝʥʠʶ, ʩʦʢʨʘʱʝʥʠʶ ʦʯʝʨʝʜʝʡ ʥʘ ʧʨʠʝʤ ʢ 

ʩʧʝʮʠʘʣʠʩʪʘʤ, ʫʣʫʯʰʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʞʠʣʴʝʤ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʯʴ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʪʨʘʩʣʴ ʠ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʆʩʥʦʚʥʦʡ 

ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ çʆʙʝʩʧʝʯʝʥʠʝ 

ʞʠʣʴʝʤ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ 2021ï2025 ʛʦʜʳè [2].  

ʇʨʦʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʞʠʣʴʝʤ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʧʝʨʠʦʜ ʩ 2021 ʧʦ 2025 ʛʦʜʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʠ ʨʘʙʦʪʳ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʧʦʚʳʰʝʥʠʝ ʠʭ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʧʨʠʚʣʝʯʝʥʠʝ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʤʝʜʠʮʠʥʩʢʫʶ 

ʦʪʨʘʩʣʴ. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʧʨʦʛʨʘʤʤʳ ʚʢʣʶʯʘʶʪ: 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʴʷ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʣʴʷ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʢʨʝʜʠʪʦʚʘʥʠʷ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ.ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʞʠʣʴʝʤ ʙʦʣʝʝ 500 ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʣʠʱʘ ʠ ʩʦʟʜʘʪʴ 

ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ʇʨʦʛʨʘʤʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ 

ʙʝʩʧʣʘʪʥʦʛʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʘ 

ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʚʩʝʭ ʞʠʪʝʣʝʡ ʨʝʛʠʦʥʘ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ɼʦʢʫʤʝʥʪ 

çʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʪ 30.12.2022  ̄ 851-ʧʧè ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʧʨʦʛʨʘʤʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʙʝʩʧʣʘʪʥʦʛʦ 

ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʞʠʪʝʣʷʤ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2023 ʛʦʜ ʠ ʥʘ ʧʣʘʥʦʚʳʡ 

ʧʝʨʠʦʜ 2024 ʠ 2025 ʛʦʜʦʚ [7]. 

ʇʨʦʛʨʘʤʤʘ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʩʧʣʘʪʥʫʶ 

ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʤʦʱʴ ʛʨʘʞʜʘʥʘʤ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʯʥʝʤ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʞʠʪʝʣʷʤ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʛʨʘʤʤʘ 

ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ: 

ï ʨʘʟʚʠʪʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ 

ʨʝʛʠʦʥʝ; 

ï ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʣʫʛ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ; 

ï ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʨʘʤʤʳ: 

ï ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ 

ʨʝʛʠʦʥʝ; 

ï ʩʦʢʨʘʱʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ; 

ï ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ ʞʠʪʝʣʝʡ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʈʦʩʩʠʠ. ʂʘʯʝʩʪʚʝʥʥʘʷ 

ʧʝʨʚʠʯʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʌʝʜʝʨʘʣʴʥʳʡ 

ʧʨʦʝʢʪ çʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʢʘʟʘʥʠʷ ʧʝʨʚʠʯʥʦʡ 

ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠè, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ [8]: 

ï ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-

ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ, ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ; 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʤʠ ʢʘʜʨʘʤʠ ʠ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; 

ï ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʪʝʣʝʤʝʜʠʮʠʥʳ; 

ï ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʫʪʝʤ ʦʙʫʯʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ 
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ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ. 

ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ: 

ï ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ; 

ï ʩʦʢʨʘʱʝʥʠʝ ʦʯʝʨʝʜʝʡ ʠ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ 

ʥʘ ʧʨʠʝʤ ʢ ʚʨʘʯʫ; 

ï ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ; 

ï ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʪʘʥʜʘʨʪʦʚ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʅʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʘʜʨʦʚ ʚ ʤʝʜʠʮʠʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʯʪʦ ʥʝʧʨʠʝʤʣʝʤʦ 

ʜʣʷ ʦʙʱʝʩʪʚʘ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ çʆʙʝʩʧʝʯʝʥʠʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠè 

ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʚ ʈʦʩʩʠʠ ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ - ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʚ ʈʦʩʩʠʠ. ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʦʝʢʪʘ 

ʷʚʣʷʶʪʩʷ [9]: 

ï ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ; 

ï ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ 

ʧʦʜʛʦʪʦʚʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ; 

ï ʧʦʚʳʰʝʥʠʝ ʧʨʝʩʪʠʞʘ ʧʨʦʬʝʩʩʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʧʨʦʝʢʪ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʈʦʩʩʠʠ, ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ ʠ 

ʧʦʚʳʩʠʪʴ ʧʨʝʩʪʠʞ ʧʨʦʬʝʩʩʠʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ 

ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʣʶʜʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʧʦʦʙʲʝʢʪʥʳʤ ʧʝʨʝʯʥʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʘʧʠʪʝʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʦʙʲʝʢʪʦʚ 

ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʠ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ 2023ï2025 ʛʦʜʳ [10] ʙʳʣ ʚʳʙʨʘʥ ʫʯʘʩʪʦʢ 

ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʦʛʦ 

ʧʫʥʢʪʘ ʚ ʩ. ʇʦʯʘʝʚʦ ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʦ ʫʣ. 

ʃʝʥʠʥʘ, 10ʚ. 

ʉʝʣʦ ʇʦʯʘʝʚʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ 

ʜʘʥʥʳʤ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ, ʥʘ 1 

ʘʧʨʝʣʷ 2023 ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ (ʧʦʩʪʦʷʥʥʳʭ 

ʞʠʪʝʣʝʡ) ʩʝʣʘ ʇʦʯʘʝʚʦ ʩʦʩʪʘʚʣʷʝʪ 665 ʯʝʣʦʚʝʢ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 6 ʣʝʪ - 66 ʯʝʣʦʚʝʢ, 

ʧʦʜʨʦʩʪʢʦʚ (ʰʢʦʣʴʥʠʢʦʚ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 7 ʜʦ 17 ʣʝʪ ï 

79 ʯʝʣʦʚʝʢ, ʤʦʣʦʜʝʞʠ ʦʪ 18 ʜʦ 29 ʣʝʪ - 80 ʯʝʣʦʚʝʢ, 

ʚʟʨʦʩʣʳʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 30 ʜʦ 60 ʣʝʪ ï 286 ʯʝʣʦʚʝʢ, 

ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʦʪ 60 ʣʝʪ ï 145 ʯʝʣʦʚʝʢ, ʘ 

ʜʦʣʛʦʞʠʪʝʣʝʡ ʩʝʣʘ ʇʦʯʘʝʚʦ ʩʪʘʨʰʝ 80 ʣʝʪ ï 9 

ʯʝʣʦʚʝʢ [11]. ɻʫʩʪʦʪʘ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,7 

ʯʝʣ./ʢʤĮ. 

ʏʠʩʣʦ ʦʬʠʮʠʘʣʴʥʦ ʟʘʥʷʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʝʣʘ 

ʇʦʯʘʝʚʦ ʩʦʩʪʘʚʣʷʝʪ 396 ʯʝʣʦʚʝʢ (59,6%), 

ʧʝʥʩʠʦʥʝʨʦʚ 193 ʯʝʣʦʚʝʢʘ (29%), ʘ ʦʬʠʮʠʘʣʴʥʦ 

ʦʬʦʨʤʣʝʥʥʳʭ ʠ ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʝʪʝ ʙʝʟʨʘʙʦʪʥʳʭ 39 

ʯʝʣʦʚʝʢ (5,8%) [7]. ɺʩʝʛʦ ʥʘ 1 ʘʧʨʝʣʷ 2023 ʩʨʝʜʠ 

ʧʦʩʪʦʷʥʥʳʭ ʞʠʪʝʣʝʡ ʩʝʣʘ ʇʦʯʘʝʚʦ ʠʥʚʘʣʠʜʥʦʩʪʴ 

ʠʤʝʶʪ 53 ʯʝʣʦʚʝʢʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 7,97% ʦʪ ʚʩʝʛʦ 

ʥʘʩʝʣʝʥʠʷ. ʀʥʚʘʣʠʜʦʚ 1-ʡ ʛʨʫʧʧʳ 6 (0.94%), 

ʠʥʚʘʣʠʜʦʚ 2-ʡ ʛʨʫʧʧʳ 23 (3,41%), ʠʥʚʘʣʠʜʦʚ 3-ʡ 

ʛʨʫʧʧʳ 21 (3,14%), ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ 3 (0,48%) [7]. 

ʊʝʨʨʠʪʦʨʠʷ ʩʝʣʘ ʇʦʯʘʝʚʦ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 

460 ʢʤĮ. ɺʜʦʣʴ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʧʨʦʭʦʜʠʪ 

ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ï 14.ʆʇ.ʈɿ.ʂ-4 ʩ 

ʤʘʨʰʨʫʪʦʤ ɹʝʣʛʦʨʦʜ ï ɻʨʘʡʚʦʨʦʥ ï- ʂʦʟʠʥʢʘ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 76,5 ʢʤ. ʂ ʫʯʘʩʪʢʫ ʬʝʣʴʜʰʝʨʩʢʦ-

ʘʢʫʰʝʨʩʢʦʛʦ ʧʫʥʢʪʘ ʚʝʜʝʪ ʜʦʨʦʛʘ ʤʝʩʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʊʝʨʨʠʪʦʨʠʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ 

ʇʦʯʘʝʚʦ ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʝʣʝ ʠʤʝʶʪʩʷ ʤʝʜʠʮʠʥʩʢʠʝ 

ʢʘʙʠʥʝʪʳ, ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ. 

ʈʘʟʤʝʱʝʥʠʝ ʥʦʚʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʘ ʇʦʯʘʝʚʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʦʩʪʨʦ ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʡ ʨʘʟʤʝʱʝʥʠʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʘ, ï ʵʪʦ 

ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʪʝʣʝʡ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ɼʨʫʛʠʤ 

ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʥʦʩʪʴ ʩʝʣʘ ʦʪ 

ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʥʘʣʠʯʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʨʝʜʧʨʦʝʢʪʥʳʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ 

ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʙʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʦʚʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ɺ ʮʝʥʪʨʝ ʩʝʣʘ 

ʠʤʝʝʪʩʷ ʨʘʟʚʠʪʘʷ ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʤʝʜʠʮʠʥʩʢʠʤ ʫʯʨʝʞʜʝʥʠʷʤ ʵʬʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ: ʰʢʦʣʘ, ʜʝʪʩʢʠʡ ʩʘʜ, ʤʘʛʘʟʠʥʳ, 

ʘʧʪʝʢʘ, ʧʦʯʪʦʚʦʝ ʦʪʜʝʣʝʥʠʝ, ʦʪʜʝʣʝʥʠʝ ʙʘʥʢʘ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ 

ʟʜʘʥʠʷ, ʪʘʢ ʠ ʩʪʘʨʳʝ ʧʦʩʪʨʦʡʢʠ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʌɸʇʘ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʞʠʣʴʷ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʩʝʣʝ ʇʦʯʘʝʚʦ ʜʦ ʦʙʲʝʢʪʦʚ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʪʘʙʣʠʮʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʨʘʤʝʪʨʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ 

ʧʝʰʝʭʦʜʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʫʯʘʩʪʢʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ 

ʨʘʟʤʝʱʝʥʠʝ ʌɸʇʘ, ʩ ʫʯʝʪʦʤ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚ, 

ʥʘ ʚʝʣʦʩʠʧʝʜʥʦʤ, ʘʚʪʦʙʫʩʥʦʤ, ʘʚʪʦʤʦʙʠʣʴʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ. 

 



ʘ 

 

ʙ 

 

ʚ 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʌɸʇʘ ʠ ʫʯʘʩʪʢʘ ʜʣʷ ʞʠʣʴʷ ʚ ʩʝʣʘ ʇʦʯʘʝʚʦ ʜʦ 

ʟʜʘʥʠʡ: ʘ ï ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ (ʄɹʆʋ ʇʦʯʘʝʚʩʢʘʷ ʉʆʐ); ʙ ï ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ (ʙʦʣʴʥʠʮʘ 

ʜʣʷ ʚʟʨʦʩʣʳʭ ʆɻɹʋɿ çɻʨʘʡʚʦʨʦʥʩʢʘʷ ʮʝʥʪʨʘʣʴʥʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè); ʚ ï ʢʫʣʴʪʫʨʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ (ʩʝʣʴʩʢʠʡ 

ʤʦʜʝʣʴʥʳʡ ʜʦʤ ʢʫʣʴʪʫʨʳ) ʠ ʧʨʦʜʫʢʪʦʚʦʛʦ ʤʘʛʘʟʠʥʘ 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʫʯʘʩʪʢʘ ʜʣʷ ʢʫʣʴʪʫʨʥʳʭ, ʤʝʜʠʮʠʥʩʢʠʭ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʪʦʨʛʦʚʳʭ 

ʫʯʨʝʞʜʝʥʠʡ 
ʉʧʦʩʦʙ ʧʝʨʝʤʝʱʝʥʠʷ ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʧʫʪʠ, ʤ 

ʄʝʩʪʦ ʦʪʧʨʘʚʣʝʥʠʷ ʚ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ ɺʨʝʤʷ ʚ ʧʫʪʠ 

ɼʚʦʨʝʮ ʢʫʣʴʪʫʨʳ 

ɸʚʪʦʙʫʩ 45 ʤ ʆʩʪʘʥʦʚʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï 

ɸʚʪʦʤʦʙʠʣʴ ʇʘʨʢʦʚʢʘ ï 

ɺʝʣʦ-ʪʨʘʥʩʧʦʨʪ ɻʣʘʚʥʳʭ ʚʭʦʜ ʚ ʟʜʘʥʠʝ 1 ʤʠʥ 

ʇʝʰʘʷ ʧʨʦʛʫʣʢʘ 2 ʤʠʥ 

ʇʨʦʜʫʢʪʦʚʳʡ ʤʘʛʘʟʠʥ 

ɸʚʪʦʙʫʩ 115 ʤ ʆʩʪʘʥʦʚʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï 

ɸʚʪʦʤʦʙʠʣʴ ʇʘʨʢʦʚʢʘ ï 

ɺʝʣʦ-ʪʨʘʥʩʧʦʨʪ ɻʣʘʚʥʳʭ ʚʭʦʜ ʚ ʟʜʘʥʠʝ 1 ʤʠʥ 

ʇʝʰʘʷ ʧʨʦʛʫʣʢʘ 3 ʤʠʥ 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʇʦʯʘʝʚʩʢʘʷ ʉʆʐè 

ɸʚʪʦʙʫʩ 930 ʤ ʆʩʪʘʥʦʚʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 3 ʤʠʥ 

ɸʚʪʦʤʦʙʠʣʴ ʇʘʨʢʦʚʢʘ 2 ʤʠʥ 

ɺʝʣʦ-ʪʨʘʥʩʧʦʨʪ ɻʣʘʚʥʳʭ ʚʭʦʜ ʚ ʟʜʘʥʠʝ 5 ʤʠʥ 

ʇʝʰʘʷ ʧʨʦʛʫʣʢʘ 11 ʤʠʥ 

ʆʙʣʘʩʪʥʘʷ ʙʦʣʴʥʠʮʘ ɻɹʋɿ 

ɸʚʪʦʙʫʩ 106/107 9100 ʤ ʆʩʪʘʥʦʚʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 51 ʤʠʥ/2 ʯ 40 ʤʠʥ 

ɸʚʪʦʤʦʙʠʣʴ ʇʘʨʢʦʚʢʘ 13 ʤʠʥ 

ɺʝʣʦ-ʪʨʘʥʩʧʦʨʪ ɻʣʘʚʥʳʭ ʚʭʦʜ ʚ ʟʜʘʥʠʝ 44 ʤʠʥ 

ʇʝʰʘʷ ʧʨʦʛʫʣʢʘ 1 ʯ 59 ʤʠʥ 

 



ɸʨʭʠʪʝʢʪʫʨʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʩʝʣʘ 

ʇʦʯʘʝʚʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦ-, ʜʚʫʭʵʪʘʞʥʳʤʠ 

ʟʜʘʥʠʷʤʠ ʩʦ ʩʢʘʪʥʳʤʠ ʢʨʳʰʘʤʠ (ʩʝʣʴʩʢʠʡ 

ʤʦʜʝʣʴʥʳʡ ʜʦʤ ʢʫʣʴʪʫʨʳ (ɼʂ), 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ), (ʨʠʩʫʥʢʠ 2ï4). 

ɿʜʘʥʠʝ ɼʂ ʥʘʭʦʜʠʪʩʷ ʚ ʰʘʛʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪ 

ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʦʛʦ ʧʫʥʢʪʘ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʝʣʴʩʢʠʡ ʤʦʜʝʣʴʥʳʡ ʜʦʤ ʢʫʣʴʪʫʨʳ ʩ. ʇʦʯʘʝʚʦ ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʄɹʆʋ çʇʦʯʘʝʚʩʢʘʷ ʉʆʐè 

ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʄʝʤʦʨʠʘʣ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʝʨʝʜ ʟʜʘʥʠʝʤ ʰʢʦʣʳʚ ʩ. 

ʇʦʯʘʝʚʦ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʝʢʘʨʪʳ-ʩʭʝʤʳ ʫʯʘʩʪʢʦʚ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʮʠʘʣʴʥʦʛʦ ʞʠʣʴʷ ʧʦ ʢʨʠʪʝʨʠʶ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʧʝʰʝʭʦʜʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʠʩʫʥʢʦʤ 5, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʜʦ ʮʝʥʪʨʘ 

ʩʝʣʘ ʦʪ ʧʝʨʚʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 1,38 ʢʤ, ʘ ʜʣʷ 

ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ ï 220 ʤ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʜʣʷ ʧʝʨʩʦʥʘʣʘ 

ʚʘʞʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʷʚʣʷʶʪʩʷ: ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʠ ʧʝʰʝʭʦʜʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʤʝʩʪʫ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘʤʠ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʪʩʫʪʩʪʚʠʝ 

ʩʘʥʠʪʘʨʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʦʙʲʝʢʪʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʣʦʱʘʜʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʫʯʘʩʪʢʘ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʧʦʚʪʦʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ 

ʜʨʫʛʠʝ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ 

ʞʠʣʴʷ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʤʝʩʪʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʩ ʫʯʝʪʦʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʳʭ ʠ 

ʜʨʫʛʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

 

ʘ 

 

ʙ 

 

ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʮʠʘʣʴʥʦʛʦ ʞʠʣʴʷ:  

ʘ ï ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʫʪʠ ʜʦ ʫʯʘʩʪʢʘ ˉ1; ʙ ï ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʫʪʠ ʜʦ ʫʯʘʩʪʢʘ ˉ2. 
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ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʜʣʷ ʞʠʣʴʷ ʩʦʪʨʫʜʥʠʢʦʚ  

 

ʉʧʦʩʦʙ ʧʝʨʝʤʝʱʝʥʠʷ 
ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʧʫʪʠ 
ʄʝʩʪʦ ʦʪʧʨʘʚʣʝʥʠʷ ʚ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ ɺʨʝʤʷ ʚ ʧʫʪʠ 

ʋʯʘʩʪʦʢ ˉ1 (ʜʣʷ ʩʦʮʠʘʣʴʥʦʛʦ ʞʠʣʴʷ) 

ɸʚʪʦʙʫʩ 

1 380 ʤ 

ʆʩʪʘʥʦʚʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 10 ʤʠʥ 

ɸʚʪʦʤʦʙʠʣʴ ʇʘʨʢʦʚʢʘ 5 ʤʠʥ 

ɺʝʣʦ-ʪʨʘʥʩʧʦʨʪ 
ɻʣʘʚʥʳʭ ʚʭʦʜ ʚ ʟʜʘʥʠʝ ʌɸʇʘ 

7 ʤʠʥ 

ʇʝʰʘʷ ʧʨʦʛʫʣʢʘ 20 ʤʠʥ 

ʋʯʘʩʪʦʢ ˉ2 (ʜʣʷ ʩʦʮʠʘʣʴʥʦʛʦ ʞʠʣʴʷ) 

ɸʚʪʦʙʫʩ 

220 ʤ  

ʆʩʪʘʥʦʚʢʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 1 ʤʠʥ 

ɸʚʪʦʤʦʙʠʣʴ ʇʘʨʢʦʚʢʘ 1 ʤʠʥ 

ɺʝʣʦ-ʪʨʘʥʩʧʦʨʪ 
ɻʣʘʚʥʳʭ ʚʭʦʜ ʚ ʟʜʘʥʠʝ ʌɸʇʘ 

3 ʤʠʥ 

ʇʝʰʘʷ ʧʨʦʛʫʣʢʘ 5 ʤʠʥ 

 

ɺʳʚʦʜʳ: ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʌɸʇʦʚ ʩ 

ʩʦʮʠʘʣʴʥʳʤ ʞʠʣʴʝʤ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʢʦʤʧʣʝʢʩʘ 

ʬʘʢʪʦʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʠ 

ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʩʪʥʦʩʪʠ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʌɸʇʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʠ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʤʝʜʠʮʠʥʩʢʫʶ ʦʪʨʘʩʣʴ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥ 

ʵʪʘʧ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʤʝʩʪʘ 

ʨʘʟʤʝʱʝʥʠʷ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʦʛʦ ʧʫʥʢʪʘ ʩ 

ʞʠʣʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʚ ʩ. ʇʦʯʘʝʚʦ 

ɻʨʘʡʚʦʨʦʥʩʢʦʛʦ ʨʘʡʦʥʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʢʨʠʪʝʨʠʶ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʰʝʭʦʜʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʪʝʨʨʠʪʦʨʠʡ 

ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ 

ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʦʛʦ ʧʫʥʢʪʘ ʚ 

ʩʝʣʝ ʇʦʯʘʝʚʦ.  

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʧʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʮʠʘʣʴʥʦʛʦ ʞʠʣʴʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʤʝʩʪʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʪʘʥʦʚʢʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʦʙʲʝʢʪʘʤ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʝʣʘ ʠ 

ʦʙʣʘʜʘʶʱʠʡ ʥʝʦʙʭʦʜʠʤʦʡ ʧʣʦʱʘʜʴʶ, 

ʪʦʧʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ, ʣʘʥʜʰʘʬʪʥʳʤʠ ʠ ʜʨʫʛʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ.  

ʉʧʝʮʠʬʠʢʘ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ ʦʙʲʝʢʪʦʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ (ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʦʚ, ʦʬʠʩʦʚ 

ʩʝʤʝʡʥʦʛʦ ʚʨʘʯʘ, ʘʤʙʫʣʘʪʦʨʠʡ, ʩʝʣʴʩʢʠʭ 

ʧʦʣʠʢʣʠʥʠʢ) ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʠʭ ʩʝʪʠ ʧʨʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʝ, 

ʠʤʝʶʱʝʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʫʶ ʦʩʥʦʚʫ.  

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʟʚʠʪʠʷ ʩʝʪʠ 

ʬʝʣʴʜʰʝʨʩʢʦ-ʘʢʫʰʝʨʩʢʠʭ ʧʫʥʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʞʠʣʠʱʥʦʡ ʙʘʟʳ 

ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʢʘʢ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʜʜʝʨʞʘʥʠʷ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʪʨʫʜʦʚʦʛʦ ʜʦʣʛʦʣʝʪʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʩʝʣʴʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʚ 

ʮʝʣʦʤ. 
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ɸʅʅʆʊɸʎʀʗ 

ʇʦʯʪʠ ʯʝʪʚʝʨʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠʩʧʦʣʴʟʫʶʪ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉ ʧʦʤʦʱʴʶ ʥʘʥʦʯʘʩʪʠʮ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʦʢʨʳʪʠʷ ʩ ʨʘʟʣʠʯʥʦʡ 

ʪʝʢʩʪʫʨʦʡ, ʩʧʦʩʦʙʥʳʝ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʢʦʨʨʦʟʠʶ, ʫʥʠʯʪʦʞʘʪʴ ʙʘʢʪʝʨʠʠ ʠ ʧʨʠʜʘʚʘʪʴ ʟʜʘʥʠʷʤ ʠ 

ʩʦʦʨʫʞʝʥʠʷʤ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ ʚʘʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʦʢʦʣʦ 41% ʚʩʝʡ ʧʨʦʠʟʚʦʜʠʤʦʡ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ 

ʦʪʦʧʣʝʥʠʝ ʟʜʘʥʠʡ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ʠ ʦʩʚʝʱʝʥʠʝ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʥʘʢʘʧʣʠʚʘʪʴ ʩʦʣʥʝʯʥʫʶ 

ʵʥʝʨʛʠʶ, ʟʘʱʠʱʘʪʴ ʟʜʘʥʠʷ ʦʪ ʪʝʧʣʦʧʦʪʝʨʴ ʠ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʤʦʜʠʬʠʢʘʪʳ, ʙʝʪʦʥ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʥʘʥʦʚʦʣʦʢʥʘ. 

 

ABSTRACT 

Almost a quarter of construction companies in developed countries use nanotechnology in the production of 

building materials. With the help of nanoparticles, it is possible to create coatings with different textures that can prevent 

contamination and corrosion, destroy bacteria and give buildings and structures durability. The use of nanomaterials is also 

important from the point of view of energy conservation. Researchers have found that in the United States, about 41% of all 

energy produced is spent on heating buildings, air conditioning and lighting. Nanotechnology allows you to accumulate 

solar energy, protect buildings from heat loss and increase the efficiency of electrical equipment. 

Key words: carbon nanotubes, modifiers, concrete, nanotechnology, nanofibers. 

 

ɺ ʤʠʥʫʚʰʠʝ ʛʦʜʘ ʚ ʤʠʨʝ ʩʣʦʞʠʣʦʩʴ 

ʥʦʚʝʡʰʝʝ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ,  

ʢʦʪʦʨʦʝ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʦ 

ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨ ʢʦʪʦʨʳʝ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʢʪʠʚʘʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ 

ʫʚʝʣʠʯʝʥʠʶ  ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʵʥʝʨʛʠʡ ʠ 

ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ʏʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʨʘʟʤʝʨʦʚ ʟʥʘʯʝʥʠʡ  

ʫʧʨʫʛʠʭ ʤʦʜʫʣʝʡ, ʫʣʫʯʰʝʥʠʶ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʠ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʫʩʘʜʦʯʥʘʷ 

ʜʝʬʦʨʤʘʮʠʷ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʫʣʫʯʰʝʥʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ  

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ,  ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʪʦʥʘ, 

ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ  ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʏʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʤ, ʜʘʶʱʝʤ ʵʬʬʝʢʪʠʚʥʳʝ 

ʫʣʫʯʰʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʙʝʪʦʥʘ, ʷʚʣʷʝʪʩʷ 

ʚʚʝʜʝʥʠʝ ʚ ʙʝʪʦʥʥʫʶ ʠ ʨʘʩʪʚʦʨʥʫʶ ʩʤʝʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʜʦʙʘʚʦʢ.  

ʄʥʦʛʦʮʝʣʝʚʳʤ, ʠ ʚʝʩʴʤʘ  ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʙʝʪʦʥʘ ʷʚʣʷʝʪʩʷ 

ʚʚʝʜʝʥʠʝ ʚ ʝʛʦ ʩʦʩʪʘʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʮʝʤʝʥʪʦʚ 

ʠʣʠ ʜʨʫʛʠʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ - 

(ʤʦʜʝʣʠʨʫʶʱʠʭ) ʢʦʤʧʦʥʝʥʪʦʚ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʡ  

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʥʷʪʠʝ  çʜʦʙʘʚʢʘè 

ʧʨʘʚʦʤʝʨʥʦ ʟʘʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥʦʤ çʤʦʜʠʬʠʢʘʪʦʨè. 

ʄʦʜʠʬʠʢʘʪʦʨʳ ʵʪʦ ʦʙʦʙʱʝʥʥʦʝ ʧʦʥʷʪʠʝ ʚʝʱʝʩʪʚ, 

ʩʧʦʩʦʙʥʳʭ ʚʳʧʦʣʥʷʪʴ  ʫʣʫʯʰʘʶʱʠʝ 

(ʤʦʜʠʬʠʮʠʨʫʶʱʠʝ) ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ  ʜʝʡʩʪʚʠʷ  ʩ 

ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʠ  ʛʦʪʦʚʦʛʦ ʙʝʪʦʥʘ.  

ʋʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ (ʋʅʊ) ʩʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʧʦʚʳʰʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʦʤʧʦʟʠʪʦʚ. ɺʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʛʦ  ʢʦʣʠʯʝʩʪʚʘ 

ʩʚʦʙʦʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʦʥʠ ʩʧʦʩʦʙʥʳ 

ʠʟʤʝʥʷʪʴ ʢʦʥʩʠʩʪʝʥʮʠʶ ʙʝʪʦʥʘ ʠ  ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʫʶ ʘʜʛʝʟʠʶ ʟʘʧʦʣʥʠʪʝʣʝʡ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʦʚʳʰʘʝʪ 

ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʦʛʦ  ʤʘʪʝʨʠʘʣʘ.  
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ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘʥʦʚʦʣʦʢʥʘ, ʢʘʢ ʠ 

ʥʘʥʦʪʨʫʙʢʠ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ 

ʫʣʫʯʰʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʤʥʦʛʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʜʦʩʪʠʛʘʷ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʥʠʷ 

ʫʧʨʫʛʠʭ ʤʦʜʫʣʝʡ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʝʥʪʨʦʚ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. 

ʆʜʥʘʢʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʚʦʩʭʦʜʥʳʡ ʠʥʪʝʨʬʝʡʩ  

ʤʝʞʜʫ ʧʦʚʝʨʭʥʦʩʪʴʶ ʋʅʊ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʤʘʪʨʠʮʳ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʧʝʰʥʫʶ ʧʝʨʝʜʘʯʫ 

ʥʘʛʨʫʟʢʠ ʦʪ ʤʘʪʝʨʠʘʣʘ ʢ ʥʘʥʦʪʨʫʙʢʝ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʜʘʥʥʦʛʦ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʀʥʘʯʝ ʥʘʥʦʪʨʫʙʢʠ, ʠʤʝʶʪ ʚʩʝ, ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʫʛʫʙʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ 

ʢʘʯʝʩʪʚʘ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʥʦʪʨʫʙʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʠʪʝʚʠʜʥʳʝ 

ʥʘʥʦʯʘʩʪʠʮʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠʣʠ 

ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʨʘʩʰʠʨʝʥʥʫʶ ʚʥʫʪʨʝʥʥʶʶ ʧʦʣʦʩʪʴ (ʨʠʩ. 1). ʇʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʥʘʥʦʪʨʫʙʢʠ ʤʦʛʫʪ 

ʧʨʠʥʘʜʣʝʞʘʪʴ ʢ ʧʨʦʩʪʳʤ ʚʝʱʝʩʪʚʘʤ, ʙʠʥʘʨʥʳʤ, 

ʪʨʦʡʥʳʤ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ, ʘ 

ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʣʦʡʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʩ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʚʝʱʝʩʪʚʘʤʠ. ʊʘʢʞʝ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ, ʤʦʛʫʪ  

ʬʦʨʤʠʨʫʶʪʩʷ ʧʫʪʝʤ ʩʢʣʘʜʳʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʨʘʬʝʥʘ. 

 

 
ʈʠʩʫʥʦʢ-1.  ʆʙʱʠʡ ʚʠʜ ʩʪʨʫʢʪʫʨʳ 

ʫʛʣʝʨʦʜʥʦʡ ʥʘʥʦʪʨʫʙʢʠ 

 

ʋʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʤʦʛʫʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʜʚʫʭ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʨʘʟʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʝʨʚʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʢʦʚʫʶ (ʪʨʫʙʯʘʪʫʶ) ʯʘʩʪʴ 

ʪʨʫʙʢʠ, ʘ ʚʪʦʨʘʷ ð ʟʘʢʨʳʪʳʡ ʢʦʥʝʮ, ʧʦʭʦʞʠʡ ʧʦ 

ʬʦʨʤʝ ʥʘ ʧʦʣʦʚʠʥʫ ʤʦʣʝʢʫʣʳ ʬʫʣʣʝʨʝʥʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʦʜʥʦʩʣʦʡʥʳʝ, ʜʚʫʭʩʣʦʡʥʳʝ, ʘ 

ʪʘʢʞʝ ʠʤʝʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ ʫʛʣʝʨʦʜʥʳʝ 

ʥʘʥʦʪʨʫʙʢʠ. ʄʠʥʠʤʘʣʴʥʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨʳ ʦʜʥʦʩʣʦʡʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ 

ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 0,3 ʥʤ ʠ 5 ʥʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʦʜʥʦʩʣʦʡʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʩʯʠʪʘʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠʭ ʩʪʨʫʢʪʫʨʳ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ. ʎʝʥʘ ʯʠʩʪʳʭ ʦʜʥʦʩʣʦʡʥʳʭ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʜʦʩʪʠʛʘʝʪ 1000 ʜʦʣʣʘʨʦʚ/ʛ. ʇʦʪʦʤʫ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʥʘʥʦʩʪʨʫʢʪʫʨ 

ʦʛʨʘʥʠʯʝʥʦ ʵʣʝʢʪʨʦʥʠʢʦʡ ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝʤ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ. 

ɼʚʫʭʩʣʦʡʥʳʝ ʥʘʥʦʪʨʫʙʢʠ ʤʦʛʫʪ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʦʜʥʦʩʣʦʡʥʳʤʠ ʧʦ ʤʥʦʛʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʦʩʦʙʝʥʥʦ ʧʦ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. 

ʆʥʠ ʤʦʛʫʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʙʦʣʴʰʦʡ ʪʝʨʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʜʥʦʩʣʦʡʥʳʭ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʦʞʥʦʩʪʴ 

ʩʠʥʪʝʟʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʠ 2-ʩʣʦʡʥʳʭ 

ʥʘʥʦʪʨʫʙʦʢ ʦʧʨʝʜʝʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʢʝ ʫʛʣʝʨʦʜʥʳʭ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ 

ʋʅʊ, ʭʠʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʷ ʋʅʊ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʚʘʣʝʥʪʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, 

ʭʠʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʷ ʋʅʊ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʩʦʟʜʘʥʠʷ ʢʦʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ (ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʦʣʠʤʝʨʳ) ʧʨʠʤʝʥʷʶʪʩʷ ʩ 

ʮʝʣʴʶ ʨʘʚʥʦʤʝʨʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʋʅʊ ʚ ʨʘʩʪʚʦʨʝ, ʪʘʢ ʢʘʢ ʫʛʣʝʨʦʜʥʳʝ 

ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʩʯʠʪʘʶʪʩʷ ʛʠʜʨʦʬʦʙʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʘ ʧʨʠʪʷʞʝʥʠʝ ɺʘʥ ʜʝʨ ɺʘʘʣʴʩʘ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʥʘʥʦʪʨʫʙʢʠ ʣʠʙʦ ʥʘʥʦʚʦʣʦʢʥʘʤʠ 

ʧʨʠʚʦʜʷʪ ʢ ʘʛʨʝʛʘʮʠʠ ʥʘʥʦʯʘʩʪʠʮ. 

ʇʦʜʪʚʝʨʞʜʝʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʯʪʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʤʝʥʪʥʦʛʦ ʢʦʤʧʦʟʠʪʘ  ʥʝʦʙʭʦʜʠʤʦ  

ʧʦʚʳʩʠʪʴ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ  ʚ ʨʘʩʪʚʦʨʝ. ɺ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ  ʦʙʳʯʥʦ ʚʳʙʠʨʘʝʪʩʷ  

ʤʝʪʦʜ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ 

ʮʝʤʝʥʪʥʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ  

ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʚʘʣʝʥʪʥʦʛʦ ʤʝʪʦʜʘ 

ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ ʋʅʊ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʦʡ ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʫʣʴʪʨʘʟʚʫʢʦʤ ʚ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʧʳʪʥʳʭ 

ʠʟʫʯʝʥʠʡ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʩʧʝʢʪʨ ʢʦʥʮʝʥʪʨʘʮʠʡ 

(4*10ï4 ï 8*10ï4 ʪʴʤʳ. %). ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʝ 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʢʦʥʩʪʘʪʠʨʫʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚʘ ʙʝʪʦʥʘ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ. ɸ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʚʥʦʡ 0,0005% ʧʦ ʤʘʩʩʝ ʮʝʤʝʥʪʘ 

ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦʯʪʠ  ʜʦ 

80%. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʋʅʊ ʥʘ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ 

ʙʝʪʦʥʘ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʅʊ 

ʧʦʣʫʯʝʥʥʦʡ  ʧʘʨʦʬʘʟʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʦʩʘʞʜʝʥʠʝʤ 

ʢʦʥʩʠʩʪʝʥʮʠʡ ʧʨʦʧʘʥʦʙʫʪʘʥʦʚ ʠʟ ʧʘʨʦʚʦʡ ʬʘʟʳ ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ. ɺ ʢʘʯʝʩʪʚʝ 

ʮʝʤʝʥʪʥʦʛʦ ʚʷʞʫʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ PC-500-D0GOST10178-85, ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʩʢʘ ɻʆʉʊ6139-9. 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ 

ʙʝʪʦʥʠʨʦʚʘʥʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʠʟʤʝʥʝʥʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʋʅʊ, ʩʦʚʝʨʰʘʣʠ ʧʫʪʝʤ 

ʩʤʝʰʠʚʘʥʠʷ ʚʦʜʳ ʠ ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʋʅʊ, ʘ ʟʘʪʝʤ 

ʨʘʟʤʝʰʠʚʘʣʠ ʩʦʚʤʝʩʪʥʦ ʩ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ 

ʢʦʥʩʠʩʪʝʥʮʠʝʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ (25%)ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ 

ʦʙʨʘʟʮʝ, ʩʦʜʝʨʞʘʱʠʤ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʋʅʊ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 8*10
ï4

 % ʦʪ ʤʘʩʩʳ 

ʩʚʷʟʫʶʱʝʛʦ. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʋʅʊ ʚʳʨʘʟʠʣʘʩʴ ʚʦ ʚʩʝʤ 

ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ, ʚ ʩʣʝʜʩʪʚʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʯʝʨʪʘʤ ʋʅʊ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʩʦʚʤʝʩʪʠʤʦ ʚʤʝʩʪʝ ʩ ʤʘʪʨʠʮʝʡ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʦʟʠʪʦʚ. ʅʘʙʣʶʜʘʝʤʦʝ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ 

ʧʨʝʮʝʜʝʥʪʦʤ, ʯʪʦ ʋʅʊ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ  ʮʝʥʪʨʦʚ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʘʪʘʮʠʠ ʩʚʷʟʫʶʱʝʛʦ. 

ɺʳʚʦʜʳ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʘ 

ʤʝʭʘʥʦʘʢʪʠʚʘʮʠʠ ʙʳʣ ʧʦʣʫʯʝʥ ʦʙʨʘʟʝʮ ʙʝʪʦʥʘ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʚʝʜʝʥʠʷ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʩ ʠʟʚʝʩʪʢʦʚʦ-ʧʝʩʯʘʥʳʤʠ 

ʚʷʞʫʱʠʤʠ ʚ ʷʯʝʠʩʪʦʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʧʨʠ 

ʠʟʤʝʣʴʯʝʥʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʟʫʯʝʥʠʷ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ ʚ ʧʨʦʮʝʜʫʨʝ ʨʘʟʚʠʪʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʩʠʣʠʢʘʪʥʦʛʦ ʪʚʝʨʜʝʥʠʷ, 

ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʘʚʪʦʢʣʘʚʥʳʡ 

ʢʨʫʧʥʦʷʯʝʠʩʪʳʡ ʙʝʪʦʥ ʥʦʚʝʡʰʝʛʦ ʢʘʯʝʩʪʚʘ. 
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ɼʝʛʪʝʚ ʀʣʴʷ ɸʣʝʢʩʝʝʚʠʯ 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 
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ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ñɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ.ʐʫʭʦʚʘò 
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ɸʅʅʆʊɸʎʀʗ 

 

ʂʘʯʝʩʪʚʦ ʧʨʠʤʝʥʷʝʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʩʝ ʯʘʱʝ ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʠʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ, ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʠ 

ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʵʢʦʣʦʛʠʯʥʦʩʪʴʶ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʊʘʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ ʧʝʥʦʙʝʪʦʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʥʦʙʝʪʦʥʦʚ ʚ ʛʨʘʞʜʘʥʩʢʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʧʨʝʜʝʣʷʝʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʝʛʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʜʝʣʠʡ ʠʟ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʝʥʦʙʝʪʦʥ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʛʨʝʩʩʠʚʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ï 

ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʝʤʦʚ, ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʤʘʣʦʵʪʘʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʨʘʟʚʠʪʠʝ 

ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ "ɼʦʩʪʫʧʥʦʝ ʞʠʣʴʝ - ʛʨʘʞʜʘʥʘʤ ʈʦʩʩʠʠ".  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʨʘʪʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʛʢʠʭ ʙʝʪʦʥʦʚ ʠ ʠʭ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʢʣʘʜʢʠ ʧʨʠ ʮʝʥʪʨʘʣʴʥʦʤ ʩʞʘʪʠʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʫʰʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʦʧʠʩʘʥʠʶ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʘʜʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʝʥʦʙʝʪʦʥ, ʷʯʝʠʩʪʳʝ ʙʝʪʦʥʳ, ʩʞʘʪʠʝ, ʨʘʩʪʷʞʝʥʠʝ, 

ʜʝʬʦʨʤʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʨʦʯʥʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʚʥʝʮʝʥʪʨʝʥʥʦʝ ʩʞʘʪʠʝ. 

 

 

ABSTRACT 

 

The quality of the construction materials, products and structures used has a direct impact on the quality of the 

buildings and structures being erected. In modern construction, they are increasingly resorting to the use of building 

materials in enclosing structures, which are characterized by good operational, thermal insulation and sound insulation 

properties, environmental friendliness, accessibility and fire safety and durability. Such a material is foam concrete. The 

use of foam concrete in civil construction determines special requirements regarding its technical and economic 

characteristics and the characteristics of products made of this material. Foam concrete is widely used in progressive 

construction ï for filling openings, for the construction of multi-storey buildings, as well as in low-rise construction, the 

development of which is aimed at the implementation of the national project "Affordable Housing for Russian citizens". 

The article describes brief characteristics of light concrete and their production technology, features of masonry 

work with central compression. Based on the actual deformation and fracture surfaces, theoretical approaches to the 

description of the stress-strain state of masonry have been developed. 

Keywords: wall materials, foam concrete, cellular concrete, compression, stretching, deformative properties, 

strength, thermal conductivity, off-center compression. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʪʠʝ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʥʘʧʨʘʚʣʷʝʪʩʷ ʠ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʢʨʠʟʠʩʘʤʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʪʴ ʣʝʛʢʠʝ, ʵʢʦʥʦʤʠʯʥʳʝ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ, ʵʢʦʣʦʛʠʯʥʳʝ, ʥʝʛʦʨʶʯʠʝ, 

ʜʦʣʛʦʚʝʯʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʟʜʝʣʠʷ ʠ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʟ ʥʠʭ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʚʩʝʭ 

ʚʠʜʦʚ, ʦʪʚʝʯʘʶʱʠʝ ʪʝʤ ʞʝ ʪʨʝʙʦʚʘʥʠʷʤ[1-2]. 

ʇʝʥʦʙʝʪʦʥ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʣʝʛʢʠʭ 

ʙʝʪʦʥʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʥʦʚʳʭ ʠ 
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ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʙʣʘʛʦʜʘʨʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʘ ʪʘʢʞʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤ ʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ[3]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʩʝ ʧʝʥʦʙʝʪʦʥʳ ʧʦ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʜʨʘʟʜʝʣʷʶʪ 

ʥʘ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ: 

1. ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩ ʧʣʦʪʥʦʩʪʴʶ 150 ï 

400 ʢʛ/ʤ
3
; 

2. ʢʦʥʩʪʨʫʢʮʠʦʥʥʦ-ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ 

ʧʣʦʪʥʦʩʪʴʶ 500 ï 800 ʢʛ/ʤ
3
; 

3. ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʧʝʥʦʙʝʪʦʥʳ ʩ 

ʧʣʦʪʥʦʩʪʴʶ 900 ï 1200 ʢʛ/ʤ
3
; 

4. ʢʦʥʩʪʨʫʢʮʠʦʥʥʦ-ʧʦʨʠʟʦʚʘʥʥʳʝ 

ʧʝʥʦʙʝʪʦʥʳ ʧʣʦʪʥʦʩʪʴʶ 1300 ï 1600 ʢʛ/ʤ
3
. 

ʇʝʥʦʙʝʪʦʥ ʠʣʠ ʢʘʢ ʝʛʦ ʝʱʝ ʥʘʟʳʚʘʶʪ 

ʷʯʝʠʩʪʳʡ ʙʝʪʦʥ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ,ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʡ ʧʝʥʳ ʩ 

ʮʝʤʝʥʪʥʳʤ ʠʣʠ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʥʳʤ ʨʘʩʪʚʦʨʦʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚ ʙʝʪʦʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʴʯʘʡʰʠʭ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʥʘʤʥʦʛʦ ʣʝʛʯʝ (ʝʛʦ ʧʣʦʪʥʦʩʪʴ 

ʩʥʠʞʘʪʴʩʷ). ʆʙʲʝʤ ʚʦʟʜʫʭʘ ʚ ʩʦʩʪʘʚʝ ʧʝʥʦʙʝʪʦʥʘ 

ʜʦʭʦʜʠʪ ʜʦ 40 ï 95% ʦʪ ʦʙʲʝʤʘ ʠʟʜʝʣʠʷ.ʄʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʝʥʦʙʝʪʦʥ ʨʘʟʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ 300 

ʢʛ/ʤ
3
 ʜʦ 1800ʢʛ/ʤ

3
, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ[4-

7]. 

ɺ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʪʝʧʣʦʟʘʱʠʪʝ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʳʤ. ʇʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

(ʇɸɺ), ʚʚʦʜʠʤʳʝ ʚ ʩʦʩʪʘʚ ʧʝʥʦʙʝʪʦʥʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʩʬʝʨʠʯʝʩʢʠʭ ʧʫʟʳʨʴʢʦʚ 

ʜʠʘʤʝʪʨʦʤ ʜʦ 2 ʤʤ ʚ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʠʩʭʦʜʥʦʡ 

ʩʤʝʩʠ, ʥʘʧʨʠʤʝʨ, ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʡ. ʐʠʨʦʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʥʦʙʝʪʦʥʦʚ ʙʝʟʫʩʣʦʚʥʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ[8]. 

ʉʪʝʥʦʚʳʝ ʠʟʜʝʣʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʢʠʨʧʠʯʘ, 

ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ ʠ ʜʨ.) ʥʘʨʷʜʫ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʠʤʝʶʪ ʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʨʝʜʥʶʶ ʧʣʦʪʥʦʩʪʴ 

ʠ ʥʝʚʳʩʦʢʠʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʩʥʠʞʘʶʪ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ [1-4]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʝʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʣʝʛʢʠʭ ʷʯʝʠʩʪʳʭ 

ʙʝʪʦʥʦʚ[9]. 

 

 
 

ʈʠʩ. 1. ʉʪʝʥʦʚʳʝ ʧʝʥʦʙʝʪʦʥʥʳʝ ʙʣʦʢʠ 

 

ʇʝʥʦʙʣʦʢʠ, ʚ ʩʦʟʜʘʥʠʠ ʢʦʪʦʨʳʭ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʣʠʰʴ ʥʘʪʫʨʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʦ 

ʩʚʦʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʫʩʪʫʧʘʶʪ 

ʣʠʰʴ ʜʨʝʚʝʩʠʥʝ (ʨʠʩ.1). ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʚʦʟʜʫʭʦʦʙʤʝʥʫ, ʪʦ ʚʦʟʜʫʰʥʳʝ ʷʯʝʡʢʠ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʝʥʦʙʣʦʢʦʚ ʜʘʶʪ ʟʜʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʳʤ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʦʟʜʫʭʦʦʙʤʝʥ 

ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ʇʝʥʦʙʣʦʢʠ ʧʦʟʚʦʣʷʶʪ ʜʦʤʫ 

ʩʦʭʨʘʥʷʪʴ ʪʝʧʣʦ ʟʠʤʦʡ ʠ ʧʨʦʭʣʘʜʫ ʣʝʪʦʤ, ʩʦʟʜʘʶʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʠ ʧʦʟʚʦʣʷʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʪʴ ʥʘ ʦʪʦʧʣʝʥʠʠ ʞʠʣʠʱʘ[10-

12]. 

ɸʥʘʣʠʟ ʩʚʦʡʩʪʚ ʩʪʝʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʦʤ ʨʳʥʢʝ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʝʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ˉ 

ʧ/ʧ 

ʄʘʪʝʨʠʘʣ ʉʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ, 

ʢʛ/ʤ
3
 

ʇʨʦʯʥʦʩʪʴ, 

ʄʇʘ 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, 

ɺʪ/(ʤĿÁC) 
ʊʦʣʱʠʥʘ ʩʪʝʥ, ʩʤ 

1 ʂʠʨʧʠʯ ʩʠʣʠʢʘʪʥʳʡ 1800 20,0 0,76 110 

2 ʂʠʨʧʠʯ ʛʣʠʥʷʥʳʡ 1700 10,0 0,7 105 

3 ʂʝʨʘʤʟʠʪʦʙʝʪʦʥ 1200 5,5 0,42 60 

4 ɻʘʟʦʙʝʪʦʥ 600 3,0 0,22 50 

5 

ʇʝʥʦʙʝʪʦʥ 700 

600 

500 

400 

300 

3,5 

2,7 

1,9 

1,1 

0,7 

0,28 

0,22 

0,15 

0,14 

0,11 

54 

42 

35 

30 

26 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʦʛʨʘʞʜʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʷʚʣʷʶʪʩʷ ʛʘʟʦ- ʠ ʧʝʥʦʙʝʪʦʥ. 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʯʝʠʩʪʳʭ 

ʙʝʪʦʥʦʚ ʚ ʈʦʩʩʠʠ ʥʘʯʘʣʦʩʴ ʚ ʩʝʨʝʜʠʥʝ ʍʍ ʚʝʢʘ, ʠ 

ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʣʠʥʠʡ ʠ ʩʦʩʪʘʚʦʚ ʩʳʨʴʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʝʥʦʙʝʪʦʥʦʚ. ʆʜʥʘʢʦ ʥʘʧʨʘʚʣʝʥʳ ʦʥʠ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʫʣʫʯʰʝʥʠʝ 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʧʝʥʦʙʝʪʦʥʦʚ. ʈʘʙʦʪʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦ-

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʧʝʥʦʙʝʪʦʥʦʚ ʚ ʢʣʘʜʢʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʝ 

ʫʜʝʣʷʝʪʩʷ. ʂʨʦʤʝ ʵʪʦʛʦ, ʫ ʥʘʩ ʥʝʪ ʝʱʸ ʜʦʩʪʘʪʦʯʥʦʛʦ 
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ʦʙʦʩʥʦʚʘʥʠʷ ʪʝʦʨʠʠ ʨʘʙʦʪʳ ʠ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ 

ʥʝʩʫʱʠʭ ʩʪʝʥ ʠʟ ʣʝʛʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚ 

ʥʘʰʠʭ ʥʦʨʤʘʭ ʢʘʢʠʭ-ʣʠʙʦ ʨʘʩʯʝʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʢʣʘʜʢʠ ʠʟ ʣʝʛʢʠʭ 

ʷʯʝʠʩʪʳʭ ʩʙʦʨʥʳʭ ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʥʘ ʨʘʩʪʚʦʨʘʭ 

ʩʨʝʜʥʝʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʧʦʣʠʤʝʨʮʝʤʝʥʪʥʳʝ[13-14]. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʢʣʘʜʢʠ ʠʟ 

ʣʶʙʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʚʣʠʷʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʧʨʦʯʥʦʩʪʠ ʢʘʤʥʷ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [4-7] ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʦʯʥʦʩʪʴ ʢʣʘʜʢʠ ʧʨʠ ʮʝʥʪʨʘʣʴʥʦʤ ʩʞʘʪʠʠ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʩʝʛʜʘ ʤʝʥʴʰʝ ʧʨʦʯʥʦʩʪʠ ʢʘʤʥʷ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ ʝʛʦ ʩʪʘʥʜʘʨʪʥʳʭ ʦʧʳʪʘʭ ʥʘ ʩʞʘʪʠʝ. 

ʊʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʩʣʦʡʥʳʭ ʚʠʜʦʚ ʩʙʦʨʥʦ-

ʤʦʥʦʣʠʪʥʦʡ ʢʣʘʜʢʠ ʠʟ ʩʙʦʨʥʳʭ ʷʯʝʠʩʪʦʙʝʪʦʥʥʳʭ 

ʙʣʦʢʦʚ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʩʣʦʝʚ ʠʟ ʣʝʛʢʦʛʦ ʤʦʥʦʣʠʪʥʦʛʦ 

ʷʯʝʠʩʪʦʛʦ ʙʝʪʦʥʘ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʯʥʦʩʪʠ ʢʘʤʥʷ ʧʦ ʥʦʨʤʘʤ [4-6] ï ʝʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʞʘʪʠʶ, ʜʘʞʝ ʚ ʮʝʥʪʨʘʣʴʥʦ ʩʞʘʪʦʡ 

ʢʣʘʜʢʝ ʢʘʤʝʥʴ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʦʞʥʦʤ 

ʥʘʧʨʷʞʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʩʧʳʪʳʚʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʥʝʮʝʥʪʨʝʥʥʦʝ ʩʞʘʪʠʝ, ʠʟʛʠʙ ʠ ʨʘʩʪʷʞʝʥʠʝ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʜʝʬʦʨʤʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ 

ʢʘʤʥʷ ʠ ʨʘʩʪʚʦʨʘ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʩʪʚʦʨʥʦʡ 

ʧʦʩʪʝʣʠ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʢʘʤʥʠ ʠ ʨʘʩʪʚʦʨ ʚ 

ʢʣʘʜʢʝ ʠʤʝʶʪ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ). 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʣʘʜʢʝ ʢʠʨʧʠʯ ʩʞʠʤʘʝʪʩʷ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʠ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʚ ʦʙʦʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʨʝʟʢʦ ʩʥʠʞʘʷ ʩʚʦʶ 

ʧʨʦʯʥʦʩʪʴ, ʘ ʨʘʩʪʚʦʨ ʥʘʦʙʦʨʦʪ, ʩʞʠʤʘʝʪʩʷ ʚʦ ʚʩʝʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʷ ʧʨʦʯʥʦʩʪʴ. 

ʀ ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥ ʨʘʩʪʚʦʨ, 

ʤʝʥʝʝ ʜʝʬʦʨʤʘʪʠʚʥʳʡ, ʯʝʤ ʢʘʤʝʥʴ ʚ ʚʠʜʝ 

ʧʝʥʦʙʝʪʦʥʘ, ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʙʨʘʪʥʦʝ ʷʚʣʝʥʠʝ - 

ʧʦʧʝʨʝʯʥʦʝ ʩʞʘʪʠʝ ʢʘʤʥʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʨʘʩʪʷʞʝʥʠʝ ʨʘʩʪʚʦʨʘ. ʄʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʜʝʬʦʨʤʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ,  

ʘ ʟʥʘʯʠʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʫʩʣʦʚʠʡ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ 

ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ. 

ɼʨʫʛʠʤ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʩʣʦʞʥʦʛʦ 

ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʘʜʢʠ ʷʚʣʷʶʪʩʷ 

ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʢʘʤʥʝ 

ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʠʟʛʠʙʘ ʚ ʧʨʦʜʦʣʴʥʦʤ ʠ ʧʦʧʝʨʝʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʚʥʝʮʝʥʪʨʝʥʥʦʛʦ ʩʞʘʪʠʷ. ʈʝʰʝʥʠʝ 

ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʫʩʣʦʚʠʡ ʨʘʚʥʦʚʝʩʠʷ ʠ 

ʜʝʬʦʨʤʘʮʠʡ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠʟʚʝʩʪʥʳʭ ʪʝʦʨʠʡ 

ʧʨʦʯʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʦʧʳʪʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʢʣʘʜʦʢ ʩ ʫʯʝʪʦʤ ʜʝʬʦʨʤʘʪʠʚʥʦ-

ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ 

ʣʝʛʢʦʙʝʪʦʥʥʳʭ ʢʘʤʥʝʡ ʢʣʘʩʩʘ ɺ1,5-7,5 ʠ ʨʘʩʪʚʦʨʘ 

ʤʘʨʦʢ ʄ25-100, ʜʘʝʪ ʛʠʧʦʪʝʟʘ ʫʜʝʣʴʥʦʡ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʚ ʟʘʧʠʩʠ 

ʇ. ɹʘʣʘʥʜʠʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʦʙʦʙʱʝʥʠʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʧʨʦʯʥʦʩʪʠ ɻʫʙʝʨʘ-ʄʠʟʝʩʘ-

ɻʝʥʢʠ ʥʘ ʧʣʘʩʪʠʯʥʳʝ ʠ ʭʨʫʧʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

ʌʠʟʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʵʪʦʡ ʛʠʧʦʪʝʟʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʤʘʪʝʨʠʘʣʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘʭʦʜʠʪʩʷ ʦʥ ʚ 

ʣʠʥʝʡʥʦʤ, ʧʣʦʩʢʦʤ ʠʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʘʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, ʥʘʩʪʫʧʘʝʪ 

ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʫʜʝʣʴʥʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ 

ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʚ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʜʝʣʴʥʦʡ (ʦʧʘʩʥʦʡ) ʚʝʣʠʯʠʥʳ. ɸʥʘʣʠʪʠʯʝʩʢʦʝ 

ʚʳʨʘʞʝʥʠʝ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʠ ʢʨʠʪʝʨʠʷ ʧʨʦʯʥʦʩʪʠ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʎ1
2  +  ʎ2

2  +  ʎ3    
2 - 2‎(ů1 - ů2 +ů1ů3)  Ὑὧ

 Ὑὴ (ů1 +ů2 +ů3) ὙὧὙὴ=0 , 

ʛʜʝ ů1- ʛʣʘʚʥʦʝ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʥʘʛʨʫʟʢʘ); 

ů2 ʠ ů3 - ʛʣʘʚʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ (ʧʦʧʝʨʝʯʥʳʭ) ʥʘʧʨʘʚʣʝʥʠʡ; 

Rcʠ Rp- ʧʨʝʜʝʣʴʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ (ʢʘʤʥʷ ʠʣʠ ʨʘʩʪʚʦʨʘ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʩʝʚʦʤʫ ʩʞʘʪʠʶ ʠ ʨʘʩʪʷʞʝʥʠʶ; 

ɔ- ʯʠʩʣʦʚʦʡ ʧʘʨʘʤʝʪʨ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʥʘʰʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʭʦʨʦʰʦ 

ʦʪʨʘʞʘʶʪ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʘʜʢʠ ʠʟ 

ʷʯʝʠʩʪʦʙʝʪʦʥʥʳʭ ʢʘʤʥʝʡ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʝʸ 

ʨʘʙʦʪʳ, ʠʤʝʶʪ ʦʙʱʠʡ ʠ ʪʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʜʦʣʞʥʳ ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʝʝ ʪʦʯʥʳʤ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʷʤ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʝʥʦʙʝʪʦʥ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʥʘʨʫʞʥʳʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ ʟʜʘʥʠʡ, ʟʚʫʢʦʠʟʦʣʷʮʠʠ 

ʤʝʞʜʫʵʪʘʞʥʳʭ ʧʝʨʝʢʨʳʪʠʡ, ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ 

ʪʝʨʤʦʚʢʣʘʜʳʰʝʡ ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʢʨʦʚʝʣʴ ʟʜʘʥʠʡ 

ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʮʝʣʝʡ. 
 

*ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ñʇʨʠʦʨʠʪʝʪ 20-30ò ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʙʘʟʝ ʎʝʥʪʨʘ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ɹɻʊʋ ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʤʦʥʦʣʠʪʥʦʩʪʠ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʜʢʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ ʚ 

ʫʩʣʦʚʠʷʭ ʝʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʙʘʚʢʠ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʛʦ ʧʦʣʠʤʝʨʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 

ʧʦʣʠʤʝʨʦʚ ʚ ʩʦʩʪʘʚʘʭ ʢʣʘʜʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʘʜʢʠ ʥʘ ʮʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʦʤ ʨʘʩʪʚʦʨʝ ʧʨʝʚʳʰʘʝʪ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʣʘʜʢʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʨʘʩʪʚʦʨʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʧʦʢʘʟʘʥʦ ʩ 

ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʥʘʜʝʞʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʤʝʥʥʘʷ ʢʣʘʜʢʘ, ʧʦʣʠʤʝʨʥʳʝ ʨʘʩʪʚʦʨʳ, ʤʦʥʦʣʠʪʥʦʩʪʴ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʧʦʣʠʤʝʨʳ. 

 

ABSTRACT 

 

The article deals with the problem of increasing the solidity of masonry. The results of studies to determine the 

bearing capacity of masonry on a traditional cement-sand mortar under conditions of its central compression are 

presented and for comparison, studies using a water-soluble polymer additive are presented. The article also discusses 

the effectiveness of the use of water-soluble polymers in masonry mortar compositions with improved technological 

and physico-mechanical characteristics. The load-bearing capacity of masonry on cement-polymer mortar exceeds the 

load-bearing capacity of masonry on traditional mortar. The use of cement-polymer compositions is shown in order to 

increase the degree of reliability of buildings and structures under dynamic influences of various origins, including the 

effectiveness of their use. 

Keywords: masonry, polymer solutions, solidity, load-bearing capacity, water-soluble polymers. 

 

ʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʨʭʠʪʝʢʪʦʨʘʤ ʠ ʩʪʨʦʠʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ 

ʫʥʠʢʘʣʴʥʳʝ ʟʜʘʥʠʷ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʰʠʨʦʢʘʷ 

ʥʦʤʝʥʢʣʘʪʫʨʘ ʚʳʧʫʩʢʘʝʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɸʨʭʠʪʝʢʪʫʨʘ ʟʜʘʥʠʷ, 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʟʤʝʨʦʚ, ʬʘʢʪʫʨ ʠ ʮʚʝʪʘ ʩʪʝʥʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʚʦʚ 

ʨʘʟʥʳʭ ʮʚʝʪʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʠʩʫʥʢʘ, ʚʩʝ 

ʵʪʦ ʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʦʝ ʯʠʩʣʦ ʚʘʨʠʘʥʪʦʚ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʬʘʩʘʜʘ[1]. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʣʢʦʰʪʫʯʥʳʭ, 

ʤʝʣʢʦʨʘʟʤʝʨʥʳʭ ʩʪʝʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʚʠʜʦʚ ʢʣʘʜʦʯʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʫʯʝʪʦʤ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʦʚ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʜʢʠ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ, 

ʩʚʦʝʦʙʨʘʟʠʷ ʚʥʝʰʥʠʭ ʩʠʣʫʵʪʦʚ ʠ ʧʣʘʩʪʠʢʠ 

ʠʥʪʝʨʴʝʨʦʚ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʚʦʟʚʦʜʠʤʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʜʝʞʥʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʢʣʘʜʢʠ [2]. ʕʪʘ ʟʘʜʘʯʘ ʘʢʪʫʘʣʴʥʘ ʚ ʩʚʷʟʠ ʩ 

ʫʯʘʩʪʠʚʰʠʤʠʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʣʫʯʘʷʤʠ ʘʚʘʨʠʡ 

ʠ ʨʘʟʨʫʰʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʤʝʥʥʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ 

ʢʘʢ ʚʩʝʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ 

ʯʘʩʪʝʡ ʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ 

ʠ ʥʘʨʫʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ 
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ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʨʫʞʝʥʠʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʡ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʠʣʠʚʘʪʴ ʧʦʚʨʝʞʜʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ [2-3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ 

ʧʦʚʳʰʝʥʠʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʝʥ ʠʟ ʢʘʤʝʥʥʦʡ 

ʢʣʘʜʢʠ ʠ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʦʚʳʰʝʥʥʳʤʠ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʨʦʮʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʢʣʘʜʢʝ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

(ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʦʯʥʦʩʪʴ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 35 % ʦʪ ʧʨʦʯʥʦʩʪʠ ʢʠʨʧʠʯʘ). ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʰʚʳ ʠʟ 

ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʦ 20 

% ʦʙʲʝʤʘ ʢʣʘʜʢʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʜʝʬʦʨʤʘʪʠʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʦʪ ʢʘʤʥʷ. ʂʨʦʤʝ ʵʪʦʛʦ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʝʣʦʩʪʥʦʩʪʴ ʢʣʘʜʢʠ ʦʢʘʟʳʚʘʝʪ 

ʩʣʘʙʘʷ ʘʜʛʝʟʠʷ ʥʘ ʢʦʥʪʘʢʪʝ ʨʘʩʪʚʦʨʘ ʩ ʢʠʨʧʠʯʦʤ. 

[4]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʠʨʧʠʯʥʳʭ ʩʪʝʥ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʣʘʜʢʠ. ʕʪʦʪ ʚʦʧʨʦʩ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʤʝʥʥʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤʠ ʬʠʟʠʢʦ-

ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤʠ ʚ 

ʫʩʣʦʚʠʷʭ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʝʡʩʤʠʯʝʩʢʠʭ[5]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʣʘʜʦʯʥʳʭ 

ʨʘʩʪʚʦʨʦʚ (ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʝ, ʩʤʝʰʘʥʥʳʝ) ʥʝ 

ʚʩʝʛʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ 

ʠʟ-ʟʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʚ ʩʦʩʪʘʚʝ ʢʣʘʜʦʯʥʳʭ ʨʘʩʪʚʦʨʦʚ ʥʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʜʦʙʘʚʢʠ ʧʦʣʠʤʝʨʦʚ, ʵʤʫʣʴʩʠʡ ʠ 

ʣʘʪʝʢʩʦʚ ʧʦʣʠʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʚʚʦʜʷʪʩʷ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 20 % ʦʪ ʤʘʩʩʳ ʮʝʤʝʥʪʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪ ʢʣʘʜʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʨʘʩʪʚʦʨʳ ʧʦʣʠʤʝʨʘʤʠ[6].  

ʎʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʠʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʢʦʪʦʨʳʭ ʥʝ ʚʩʝʛʜʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʦʡ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʩʦʩʪʘʚʣʷʶʱʠʭ[7]. ʕʪʦʪ ʬʘʢʪʦʨ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʪʨʝʙʫʝʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʘʜʦʯʥʳʭ, ʰʪʫʢʘʪʫʨʥʳʭ, ʙʫʨʦʚʳʭ ʠ 

ʪʘʤʧʦʥʘʞʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʢʣʝʝʚʳʭ, ʨʝʤʦʥʪʥʳʭ 

ʩʦʩʪʘʚʦʚ ʠ ʪ.ʧ., ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʳʙʦʨʘ 

ʜʦʟʠʨʦʚʢʠ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʜʦʙʘʚʢʠ ʧʦʣʠʤʝʨʘ. 

ʋʯʝʥʳʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʢʣʘʜʦʯʥʳʝ ʠ ʜʨʫʛʠʝ 

ʨʘʩʪʚʦʨʳ ʩ ʜʦʙʘʚʢʘʤʠ ʦʢʩʠʵʪʠʣʮʝʣʣʶʣʦʟʳ, 

ʤʝʪʠʣʮʝʣʣʶʣʦʟʳ ʤʦʛʫʪ ʟʘʤʝʜʣʷʪʴ ʜʠʬʬʫʟʠʶ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʜʧʦʯʚʝʥʥʳʭ, ʤʦʨʩʢʠʭ ʚʦʜ ʚ 

ʠʟʜʝʣʠʷʭ, ʢʦʥʩʪʨʫʢʮʠʷʭ ʥʝ ʪʦʣʴʢʦ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ 

ʥʘʙʫʭʘʶʪ, ʢʘʢ ʧʦʣʠʤʝʨʳ, ʥʦ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʣʦʢʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʠʬʬʫʟʠʠ, ʪ.ʝ. ʧʦʚʳʰʝʥʠʷ 

ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʠ, ʧʦʵʪʦʤʫ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʘʭ ʮʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ[8]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [2] 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʵʬʠʨʳ ʮʝʣʣʶʣʦʟʳ: 

ʤʝʪʠʣʮʝʣʣʶʣʦʟʘ (ʄʎ), ʦʢʩʠʵʪʠʣʮʝʣʣʶʣʦʟʘ (ʆʕʎ), 

ʘ ʪʘʢʞʝ ʧʦʣʠʚʠʥʠʣʘʮʝʪʘʪʥʘʷ ʵʤʫʣʴʩʠʷ (ʇɺɸʕ) 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʡ. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʤʦʥʦʣʠʪʥʦʩʪʠ ʢʣʘʜʢʠ, 

ʚʦʟʚʦʜʠʤʦʡ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʪʦʣʱʠʥʦʡ ʨʘʩʪʚʦʨʥʦʛʦ ʰʚʘ 12 ʤʤ, ʨʘʩʭʦʜ ʜʦʙʘʚʦʢ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʧʦʣʠʤʝʨʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ 5 

%. ʇʨʠ ʪʘʢʦʡ ʜʦʟʠʨʦʚʢʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ 

ʧʦʣʠʤʝʨʳ ʄʎ ʠ ʆʕʎ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʴ 

ʩʮʝʧʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʩ ʢʠʨʧʠʯʦʤ ʜʦ 70 % ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʤ 

ʨʘʩʪʚʦʨʦʤ.   

ʀʟʚʝʩʪʥʦ [2-9], ʯʪʦ ʚʚʝʜʝʥʠʝ ʚ ʨʘʩʪʚʦʨʳ 

ʧʦʣʠʤʝʨʥʳʭ ʜʦʙʘʚʦʢ ʚ ʯʘʩʪʥʦʩʪʠ ʜʦ 10 % ʇɺɸ, 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʤʦʥʦʣʠʪʥʦʩʪʴ ʢʣʘʜʢʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ [2] ʯʪʦ 

ʨʘʩʪʚʦʨʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʣʠʤʝʨʦʚ ʄʂ, ʆʕʎ (0,5-

1%) ʩʦʧʦʩʪʘʚʠʤʳ ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ ʩ ʨʘʩʪʚʦʨʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʜʦ 20 % 

ʵʤʫʣʴʩʠʠ ʇɺɸ. 

ʇʨʠ ʚʳʙʦʨʝ ʧʦʣʠʤʝʨʥʦʛʦ ʚʷʞʫʱʝʛʦ ʚʦ 

ʚʥʠʤʘʥʠʝ ʧʨʠʥʠʤʘʣʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʦʯʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ, ʝʛʦ ʧʦʜʚʠʞʥʦʩʪʴ ʠ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ. 

ʅʘʧʦʣʥʠʪʝʣʠ ʧʦʜʙʠʨʘʣʠ ʠʟ ʨʘʩʯʝʪʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠ ʫʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʠ 

ʨʘʩʪʚʦʨʘ. ʅʘʧʦʣʥʠʪʝʣʝʤ ʩʣʫʞʠʣ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʤʝʩʪʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ - ʤʝʣ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʣʫʯʝʥʠʝ ʚʝʩʴʤʘ ʧʣʘʩʪʠʯʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʩ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ. ʕʪʦ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʘʩʪʚʦʨʘ ʚ ʰʚʘʭ ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʳ[10-11].  

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ-ʩʪʦʣʙʳ ʢʠʨʧʠʯʥʦʡ 

ʢʣʘʜʢʠ ʨʘʟʤʝʨʦʤ 25x25x100 ʩʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʦʜʫʣʴʥʦʛʦ ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘ, ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʨʘʩʪʚʦʨʘ ʩ ʜʦʙʘʚʢʦʡ 

0,5 % ʄʎ ʠ ʧʦʣʠʤʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʥʘʧʦʣʥʝʥʠʝʤ 

ʤʝʣʘ. ʈʝʟʫʣʴʪʘʪʘ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʜʢʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʮʝʤʝʥʪʥʦ-

ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ ʚ ʫʩʣʦʚʠʷʭ ʝʝ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʩʞʘʪʠʷ ʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʥʘ ʨʘʩʪʚʦʨʘʭ ʩ ʜʦʙʘʚʢʘʤʠ 

0,5 % ʄʎ; 10 % ʇɺɸ ʠ ʧʦʣʠʤʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ 

ʥʘʧʦʣʥʠʪʝʣʝʤ ʤʝʣʘ [12-14]. 
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ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʪʚʦʨʦʚ ʧʦʩʣʝ 28 ʩʫʪ. ʪʚʝʨʜʝʥʠʷ 

 

ˉ 

ʧ/ʧ 

ʈʘʩʪʚʦʨ ʇʨʦʯʥʦʩʪʴ ʧʨʠ 

ʩʞʘʪʠʠ, ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ ʩʮʝʧʣʝʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʂʘʩʘʪʝʣʴʥʦʛʦ Ű 

1 
ʎʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʡ (ʮʝʤʝʥʪ:ʧʝʩʦʢ  

1:3 
23,78 0,08 0,3 

2 
ʎʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʡ ʮʝʤʝʥʪ: 

ʧʝʩʦʢ 1:3; ʜʦʙʘʚʢʘ 0,5 % ʄʎ 
20,58 0,61 2,17 

3 
ʎʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʡ ʮʝʤʝʥʪ: 

ʧʝʩʦʢ 1:3; ʜʦʙʘʚʢʘ 10% ʇɺɸ 
9,6 0,21 0,54 

4 
ʇʦʣʠʤʝʨʥʳʡ ʨʘʩʪʚʦʨ ʪʦʥʢʦʤʦʣʦʪʳʡ 

ʤʝʣ: ʇɺɸ 3:1 
11,3 0,28 0,74 

 

ʊʘʙʣʠʮʘ 2. ʇʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ-ʩʪʦʣʙʦʚ ʢʣʘʜʢʠ ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʘʭ 

 
ʈʘʩʪʚʦʨ ʇʣʦʪʥʦʩʪʴ 

ʢʠʨʧʠʯʘ ʧʨʠ 

ʩʞʘʪʠʠ, ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ ʢʣʘʜʢʠ, ʄʇʘ ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʢʠʨʧʠʯʘ 
ʇʨʠ ʧʝʨʚʦʡ 

ʪʨʝʱʠʥʝ 

ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʎʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʡ (ʮʝʤʝʥʪ:ʧʝʩʦʢ 

1:3) 

15,0 4,05 8,81 0,58 

ʎʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʡ ʮʝʤʝʥʪ: 

ʧʝʩʦʢ 1:3,  

ʜʦʙʘʚʢʘ 0,5 % ʄʎ 

15,0 7,21 11,6 0,77 

ʎʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʡ ʮʝʤʝʥʪ: 

ʧʝʩʦʢ 1:3, 

ʜʦʙʘʚʢʘ 10 % ʇɺɸ 

10,4 4,6 8,1 0,78 

ʇʦʣʠʤʝʨʥʳʡ ʨʘʩʪʚʦʨ 

ʪʦʥʢʦʤʦʣʦʪʳʡ ʤʝʣ: ʇɺɸ 3:1 

22,4 13,3 18,1 0,81 

 

ʀʟ ʪʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ 

ʪʨʝʱʠʥ ʚ ʦʙʨʘʟʮʘʭ ʥʘ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʥʘʛʨʫʟʢʝ ʚ ʩʨʝʜʥʝʤ ʜʦ 50 % ʦʪ 

ʨʘʟʨʫʰʘʶʱʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʮʝʤʝʥʪʥʦ-

ʧʦʣʠʤʝʨʥʳʭ ʠ ʧʦʣʠʤʝʨʥʳʭ ʨʘʩʪʚʦʨʘʭ ʩʚʳʰʝ 60% 

ʦʪ ʨʘʟʨʫʰʘʶʱʝʡ. ʊʦʞʝ ʢʘʩʘʝʪʩʷ ʠ ʧʦʷʚʣʝʥʠʝ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʝʱʠʥ. ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʠ ʢʠʨʧʠʯʘ ʚ ʢʣʘʜʢʝ 

ʚʦʟʨʘʩʪʘʝʪ ʩ 0,58 ʜʦ 0,81. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʤʦʥʦʣʠʪʥʦʩʪʠ ʢʣʘʜʢʠ ʥʘ                  

ʢʦʥʪʘʢʪʝ ʢʠʨʧʠʯʘ ʩ ʨʘʩʪʚʦʨʦʤ ʚʩʣʝʜʩʪʚʠʝ 

ʫʣʫʯʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ 

ʧʦʣʠʤʝʨʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʩʮʝʧʣʝʥʠʷ ʠʭ ʩ ʢʠʨʧʠʯʝʤ. ʇʨʠ ʵʪʦʤ 

ʪʦʣʱʠʥʘ ʨʘʩʪʚʦʨʥʦʛʦ ʰʚʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 3-5 ʤʤ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʘʢʠʝ ʩʦʩʪʘʚʳ 

ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʜʢʠ ʩ ʪʦʥʢʠʤʠ 

ʰʚʘʤʠ[13]. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʡ ʢʣʘʜʢʠ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʠ ʫʣʫʯʰʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʚʦʟʚʝʜʝʥʠʷ, ʥʦ ʠ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ. 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦʣʠʤʝʨʥʳʭ 

ʜʦʙʘʚʦʢ, ʩʪʦʠʤʦʩʪʴ ʢʣʘʜʢʠ ʥʘ ʨʘʩʪʚʦʨʘʭ ʩ ʜʦʙʘʚʢʦʡ 

0,5-1 % ʄʎ ʠ ʆʕʎ ʠ ʧʦʣʠʤʝʨʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩ 

ʜʦʙʘʚʢʦʡ ʇɺɸ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ ʰʚʘ ʚ 

3-4 ʨʘʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ ʩʪʦʠʤʦʩʪʠ ʢʣʘʜʢʠ ʥʘ 

ʨʘʩʪʚʦʨʘʭ ʙʝʟ ʜʦʙʘʚʦʢ ʧʦʣʠʤʝʨʦʚ[14].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʮʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʵʬʠʨʦʚ ʮʝʣʶʣʦʟʳ ʄʎ ʠ ʆʕʎ, ʘ 

ʪʘʢʞʝ ʧʦʣʠʤʝʨʥʳʝ ʨʘʩʪʚʦʨʳ ʥʘ ʦʩʥʦʚʝ ʤʝʣʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʇɺɸ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʜʢʠ, ʩʪʝʧʝʥʠ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ 

ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʟʜʘʥʠʡ. 
 

*ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ñʇʨʠʦʨʠʪʝʪ 20-30ò ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʙʘʟʝ ʎʝʥʪʨʘ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ɹɻʊʋ ʠʤ. ɺ. ɻ. ʐʫʭʦʚʘ. 
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ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʢʘʯʝʩʪʚʦʤ ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʶʪ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʙʨʘʢʘ, ʥʝʧʦʣʘʜʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʪ 

ʚʳʧʫʩʢʘ ʧʘʨʪʠʠ ʠʟʜʝʣʠʡ ʜʦ ʝʝ ʩʙʳʪʘ, ʥʘʣʠʯʠʝʤ ʥʘ ʩʢʣʘʜʝ ʥʝʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʨʝʢʣʘʤʘʮʠʡ. ʉ ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʘʛʨʘʤʤʫ ʇʘʨʝʪʦ [1].  

ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʩʧʨʝʜʝʣʠʪʴ ʫʩʠʣʠʷ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʦʙʣʝʤ ʠ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʩ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʥʘʯʠʥʘʪʴ ʜʝʡʩʪʚʦʚʘʪʴ. 

ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʨʠʯʠʥʳ ʧʦʪʝʨʴ ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ; ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʫʩʪʘʥʦʚʠʪʴ ʮʝʣʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʫʩʠʣʠʷ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ [2]. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʧʨʦʜʫʢʮʠʷ, ʜʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ, ʢʘʯʝʩʪʚʦ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

 

ABSTRACT 

 

In the daily activities of quality control and management, all kinds of problems constantly arise, for example, 

with the appearance of defects, equipment malfunctions, an increase in the time from the release of a batch of products 

to its sale, the presence of unsold products in stock, the receipt of complaints. In order to overcome the problems that 

arise, you can use a Pareto diagram [1].  

The Pareto diagram is a tool that allows you to distribute efforts to resolve emerging problems and identify the 

main reasons from which you need to start acting.  

The Pareto diagram is used in various enterprises when it is necessary to identify the most important causes of 

quality losses, as well as opportunities for quality improvement; classify quality improvement opportunities and set 

application goals in various areas of the organization, and also allows you to distribute efforts to resolve emerging 

problems [2]. 

Key words: products, Pareto diagram, quality, technological process. 

ʂʨʦʚʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʣʶʙʦʛʦ ʟʜʘʥʠʷ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʧʨʦʩʳ ʠʭ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚʳʭʦʜʷʪ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʨʦʡ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 

ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʢʘʢ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ[3]. 

ʆʜʥʠʤ ʠʟ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ 

ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ.  

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʨʦʚʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʢʘʢ ʜʠʘʛʨʘʤʤʘ 

ʇʘʨʝʪʦ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠ 

ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʧʨʦʩʪʦʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʣʠʥʠʠ. 

ɼʠʘʛʨʘʤʤʫ ʇʘʨʝʪʦ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʷʪʴ 

ʚ ʧʨʦʮʝʩʩʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʦ ʚʠʜʘʤ 

ʜʝʬʝʢʪʘʤ, ʚʣʠʷʶʱʠʤ ʬʘʢʪʦʨʘʤ (ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʧʝʨʩʦʥʘʣ, ʧʦʩʪʘʚʱʠʢ ʠ ʪ.ʜ.) [4]. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʥʘʛʣʷʜʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ, 

ʧʨʦʨʘʥʞʠʨʦʚʘʪʴ ʬʘʢʪʦʨʳ ʠ ʚʳʷʚʠʪʴ ʪʝ, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ ʦʩʪʘʣʴʥʳʭ. ʇʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʙʣʝʤʳ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠʤʝʥʥʦ ʥʘ ʥʠʭ 

ʩʪʦʠʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ.  

ʇʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ʇʘʨʝʪʦ ʧʦ ʜʘʥʥʳʤ ʦ 

ʧʨʦʩʪʦʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ ʚ ʆʆʆ 

çʊʝʭʥʦʅʠʢʦʣʴè ʚ ʧʝʨʠʦʜ ʩ 2020 ʧʦ ʤʘʡ 2022 ʛʦʜʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.  

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ 

ʧʨʦʩʪʦʝʚ. ɺʳʷʚʠʪʴ ʝʛʦ ʧʨʠʯʠʥʳ ʜʘʥʥʳʭ ʧʨʦʩʪʦʝʚ 

(ʨʠʩ. 2). 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́ Ο 1(15) 2023 ̄ Ȣ 

  
44 

 

  

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ʙʝʟ ʧʣʘʥʦʚʳʭ ʦʩʪʘʥʦʚʦʢ 2020 ï ʤʘʡ 2022 ʛʛ.. 

 

 
ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʩʪʦʠ (ʦʙʨʳʚʳ) 
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ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ʆʙʨʳʚʳ ʉʍ ʚ ʧʦʢʨʦʚʥʦʡ ʚʘʥʥʝ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ 

 
 

ʈʠʩʫʥʦʢ 5. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʩʪʦʠ (ʟʘʣʠʧʘʥʠʝ ʥʘ ʣʠʥʠʠ) 

 

 
 

ʈʠʩʫʥʦʢ 6. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ɿʘʣʠʧʘʥʠʷ ʥʘ ʥʘʤʦʪʦʯʥʦʤ ʩʪʘʥʢʝ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʘʤ 
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ʈʠʩʫʥʦʢ 7. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ɿʘʣʠʧʘʥʠʷ ʥʘ 1-ʦʡ ʭʦʣʦʜʠʣʴʥʦʡ ʛʨʫʧʧʝ

 

 

 
 

ʈʠʩʫʥʦʢ 8. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ʄʝʭʘʥʠʢʘ 

 

 
 

ʈʠʩʫʥʦʢ 9. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ʄʝʭʘʥʠʢʘ. ʇʨʦʧʠʪʦʯʥʦ - ʧʦʢʨʦʚʥʘʷ ʚʘʥʥʘ 
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ʈʠʩʫʥʦʢ 10. ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ï ʄʝʭʘʥʠʢʘ. ʅʘʤʦʪʦʯʥʳʡ ʩʪʘʥʦʢ 

 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʤʦʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ 

ʦʪʯʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ SWOT 

ʘʥʘʣʠʟʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʬʘʢʪʦʨʳ ʟʘʚʠʩʠʤʦʩʪʠ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 - ʈʝʟʫʣʴʪʘʪʳ  SWOT ʘʥʘʣʠʟʘ. 

 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʋʛʨʦʟʳ 

1 ʉʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʣʠʥʠʠ ʙʝʟ ʚʳʥʫʞʜʝʥʥʳʭ 

ʦʩʪʘʥʦʚʦʢ ʧʦ ʧʨʠʯʠʥʝ ʩʥʠʞʝʥʠʷ ʩʧʨʦʩʘ ʥʘ 

ʧʨʦʜʫʢʮʠʶ.  

2 ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘ ʚʳʷʚʣʝʥʠʝ ʢʦʨʝʥʥʳʭ 

ʧʨʠʯʠʥ ʧʨʦʩʪʦʝʚ. 

1 ʂʘʯʝʩʪʚʦ ʢʠʪʘʡʩʢʦʛʦ ʩʳʨʴʷ (ʢʦʤʙʠʪʢʘʥʴ) 

2 ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʱʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʟʢʦʛʦ 

ʧʨʦʬʠʣʷ (ʠʥʞʝʥʝʨ-ʵʣʝʢʪʨʦʥʠʢ)  

 

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ ɺʦʟʤʦʞʥʦʩʪʠ 

1 ʆʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ 

ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʚʠʜʫ ʚʳʩʦʢʦʛʦ 

ʧʣʘʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʨʘʙʦʪʝ ʦʜʥʦʡ ʣʠʥʠʝʡ. 

2 ʅʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʩʥʦʚʫ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʢʠʪʘʡʩʢʦʡ ʢʦʤʙʠʪʢʘʥʠ. 

3 ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ  

1 ɺʥʝʜʨʠʪʴ ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʷ ʦʙʨʳʚʘ ʥʠʞʥʝʡ/ʚʝʨʭʥʝʡ ʧʣʝʥʢʠ. 

2 ʋʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʟʘ ʨʘʙʦʪʦʡ 

ʣʠʥʠʠ ʚ ʧʝʨʠʦʜʳ ʚʳʧʫʩʢʘ ʦʙʦʟʥʘʯʝʥʥʳʭ ʥʦʤʝʥʢʣʘʪʫʨ 

3 ɺʳʧʫʩʢ ʉʪʝʢʣʦʠʟʦʣʘ ʈ ʊʇʇ 2,5 ʥʘ ʢʦʤʙʠ ʪʢʘʥʠ 6*6. 

4 ʈʘʩʰʠʨʝʥʠʝ ʬʝʜʝʨʘʣʴʥʦʡ ʙʘʟʳ  ʩʧʨʘʚʦʯʥʠʢʘ ʧʨʠʯʠʥ ʧʨʦʩʪʦʝʚ 

5 ʇʨʠʤʝʥʝʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʩʠʛʥʘʣʦʚ (ʘʥʜʦʥ) ʜʣʷ ʧʨʠʯʠʥ 

ʦʩʪʘʥʦʚʘ ʣʠʥʠʠ ʥʘ ʫʯʘʩʪʢʘʭ ʥʘʤʦʪʢʠ ʠ ʤʠʢʩʝʨʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʩʪʦʷ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ 

ʧʨʦʩʪʦʝʚ ʩʦʩʪʘʚʣʷʝʤ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʩʥʠʞʝʥʠʶ ʜʦʣʠ ʧʨʦʩʪʦʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ 

(ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 - ʇʣʘʥʠʨʫʝʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʜʦʣʠ ʧʨʦʩʪʦʝʚ 

 

ɺʠʜ ʧʨʦʩʪʦʝʚ ʇʣʘʥʠʨʫʝʤʳʝ ʜʝʡʩʪʚʠʷ 

ɿʘʣʠʧʘʥʠʷ. 

- ʥʘʤʦʪʦʯʥʳʡ ʩʪʘʥʦʢ 

- 1-ʘ ̫ʭʦʣʦʜʠʣʴʥʘʷ 

ʛʨʫʧʧʘ  

1. ʋʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʟʘ ʧʨʦʮʝʩʩʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ  

2. ʋʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʥʘ ʦʙʨʳʚ ʥʠʞʥʝʡ /ʚʝʨʭʥʝʡ ʧʣʝʥʦʢ  

3. ʋʩʪʘʥʦʚʢʘ ʥʘ ʙʫʥʢʝʨ ʩ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʡ ʧʦʩʳʧʢʦʡ  ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʧʦʩʳʧʢʠ ʩ ʧʦʜʘʯʝʡ 

ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ; ʚʳʚʦʜ ʫʨʦʚʥʷ ʥʘ ʵʢʨʘʥ ʘʧʧʘʨʘʪʯʠʢʘ 

ʆʙʨʳʚʳ. 

- ʩʪʝʢʣʦʪʢʘʥʴ ʚ 

ʧʦʢʨʦʚʥʦʡ ʚʘʥʥʝ  

- ʩʪʝʢʣʦʭʦʣʩʪ ʚ 

ʧʦʢʨʦʚʥʦʡ ʚʘʥʥʝ 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʧʫʩʢʘ ʉʪʝʢʣʦʠʟʦʣ ʈ ʊʇʇ 2,5 ʥʘ ʢʦʤʙʠʪʢʘʥʠ 6*6   

2. ʋʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʘ ʦʙʨʳʚʘ ʧʦʣʦʪʥʘ ʧʦʩʣʝ ʧʦʢʨʦʚʥʦʡ ʚʘʥʥʳ 

3. ʋʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʧʦ ʯʠʩʪʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ  

4.ʋʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʟʘ ʦʙʨʳʚʥʦʩʪʴʶ ʧʨʠ ʚʳʧʫʩʢʘʭ 

ʉʪʝʢʣʦʠʟʦʣ ʈ ʍʇʇ 2,1 ʠ ʉʪʝʢʣʦʠʟʦʣ ʈ ʊʇʇ 2,5 

5.ɺʥʝʜʨʝʥʠʝ ʠ  ʧʨʠʤʝʥʝʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʩʠʛʥʘʣʦʚ (ʘʥʜʦʥ) ʜʣʷ ʧʨʠʯʠʥ ʦʩʪʘʥʦʚʘ 

ʣʠʥʠʠ ʥʘ ʫʯʘʩʪʢʘʭ ʥʘʤʦʪʢʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʥʠʷ 

6. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʡ ʙʘʟʳ ʧʨʠʯʠʥ ʧʨʦʩʪʦʝʚ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʥʝʩʝʥʠʷ ʧʨʠʯʠʥʳ 

7. ɼʦʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʠʥʠʝʡ ʚ ʯʘʩʪʠ ʚʳʙʦʨʘ ʘʧʧʘʨʘʪʯʠʢʘʤʠ ʧʨʠʯʠʥ 

ʧʨʦʩʪʦʝʚ ʠʟ ʚʩʧʣʳʚʘʶʱʝʛʦ ʦʢʥʘ ʩʦʟʜʘʥʥʦʡ ʥʘʤʠ ʙʘʟʦʡ  

ʅʘʤʦʪʦʯʥʳʡ ʩʪʘʥʦʢ 1. ɿʘʤʝʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʫʟʣʘ ʢʘʨʝʪʢʠ ʧʨʠʚʦʜʘ ʩʙʨʘʩʳʚʘʪʝʣʷ ʨʫʣʦʥʦʚ 



ˠ̠̎̉̃̆̑̒̉̓̆̓̒̋́ ˚́̔̋́ Ο 1(15) 2023 ̄ Ȣ 

  
48 

 

  

 

 
 

ʈʠʩʫʥʦʢ 11. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʫʩʠʣʝʥʠʶ ʢʦʥʪʨʦʣʷ ʟʘʣʠʧʘʥʠʡ  ʥʘ ʣʠʥʠʠ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ  

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 

1. ɺʳʷʚʣʝʥʦ ʥʝʢʦʨʨʝʢʪʥʦʝ ʫʢʘʟʘʥʠʝ 

ʧʨʠʯʠʥ ʧʨʦʩʪʦʝʚ ʥʘ ʣʠʥʠʠ. 

2. ʋʩʪʘʥʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʠʯʠʥʳ 

ʧʨʦʩʪʦʝʚ, ʘ ʪʘʢʞʝ  ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʩʪʦʝʚ. 

3.   ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʳ 

ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (ʧʦʩʪʨʦʝʥʠʝ 

ʂʂʐ, ʛʠʩʪʦʛʨʘʤʤ, ʜʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ, ʨʘʙʦʪʘ ʩ 

Excel ʪʘʙʣʠʮʘʤʠ).  

4. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ. 

5. ʉʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʢʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.   

ɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʫʩʠʣʠʷ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ, ʩ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʥʘʯʠʥʘʪʴ ʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʮʝʣʴʶ ʧʨʝʦʜʦʣʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ [5] . 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʦʣʴ ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʜʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ,  ʚ 

ʠʟʫʯʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʦʞʥʦ ʩ 

ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ ʦ ʝʛʦ ʟʥʘʯʠʤʦʩʪʠ ʚ 

ʧʨʦʮʝʜʫʨʝ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ.  
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʠʭ ʦʧʠʩʘʥʠʝ ʠ ʚʣʠʷʥʠʝ ʚ ʩʦʩʪʘʚʝ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ʊʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʜʦʙʘʚʦʢ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʩʤʝʩʠ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʪʝʭʥʦʛʝʥʥʦʝ ʩʳʨʴʝ, ʟʦʣʳ, ʰʣʘʢʠ, ʨʘʩʪʚʦʨ. 

 

ABSTRACT 

 

This article presents the classification of industrial waste, their description and influence in the composition of 

the concrete mixture. The experience of using some additives and their effect on the chemical composition of the 

mixture is also presented, and conclusions are drawn on the development of this topic. 

Keywords: industrial waste, chemical composition, technogenic raw materials, ash, slag, solution. 

 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʜʦʩʪʠʛʥʫʪʦʝ 

ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʥʘʫʯʥʦʡ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ 

ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʧʨʠʚʝʣʠ ʢ 

ʟʥʘʯʠʤʦʤʫ ʨʦʩʪʫ ʩʣʦʞʥʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ 

ʟʘʜʘʯ ʠ ʩʪʨʝʤʣʝʥʠʶ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ɼʘʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʚʷʪʩʷ ʚʦ ʛʣʘʚʝ 

ʫʛʣʘ, ʧʨʝʜʲʷʚʣʷʷ ʢ ʦʙʲʝʢʪʘʤ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʩʝ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʨʘʟʚʠʚʘʝʪ ʦʙʣʘʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʆʩʥʦʚʥʦʡ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚ (ʨʠʩ. 1).  

ʇʨʝʜʲʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʪʝʭʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʤʝʩʝʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʦʛʦ ʩʳʨʴʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ[1]. 

ʅʘ ʫʜʘʣʝʥʠʝ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʟʘʪʨʘʯʠʚʘʝʪ ʜʦ 10% ʦʪ ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʋʪʠʣʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʫʪʸʤ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʫʱʝʨʙʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [3]. 

ʆʜʥʠʤ ʠʟ ʢʨʫʧʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʜʝ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʪʘʢʦʛʦ ʩʳʨʴʷ ʜʦʩʪʠʛʘʝʪ 50%. 

ʀʩʭʦʜʷ ʠʟ ʚʳʚʝʜʝʥʥʦʡ ɹʦʞʝʥʦʚʳʤ ʇ.ʀ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʤʦʞʥʦ ʩʢʘʯʘʪʴ. ʏʪʦ ʪʝʭʥʦʛʝʥʥʦʝ 

ʩʳʨʴʝ ʧʦ ʘʛʨʝʛʘʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʚ ʤʦʤʝʥʪ ʝʛʦ 

ʚʳʜʝʣʝʥʠʷ ʠʟ ʦʩʥʦʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʢʣʘʩʩʘ. 

1 ʢʣʘʩʩ - ʢ ʥʝʤʫ ʦʪʥʦʩʷʪʩʷ ʧʦʧʫʪʥʳʝ 

ʧʨʦʜʫʢʪʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʨʫʜʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ 

ʢʦʤʙʠʥʘʪʦʚ (ɻʆʂ). çʍʚʦʩʪʳè ʦʙʦʛʘʱʝʥʠʷ ɻʆʂʦʚ, 

ʩʦʜʝʨʞʘʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʢʚʘʨʮ, ʧʦʣʝʚʳʝ ʰʧʘʪʳ, 

ʢʘʨʙʦʥʘʪʳ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʦʣʥʠʪʝʣʝʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʝʪʦʥʥʳʭ ʠ ʨʘʩʪʚʦʨʥʳʭ ʩʤʝʩʝʡ, ʝʩʣʠ ʧʦ ʨʘʟʤʝʨʫ 

ʟʝʨʝʥ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʠʭ 

ʩʪʘʥʜʘʨʪʦʚ.
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ʈʠʩʫʥʦʢ 1. ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

 

2 ʢʣʘʩʩ - ʢ ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʳʨʴʶ ʜʘʥʥʦʛʦ 

ʢʣʘʩʩʘ ʦʪʥʦʩʷʪʩʷ ʟʦʣʳ ʠ ʰʣʘʢʠ, ʷʚʣʷʶʱʠʝʩʷ 

ʧʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʊʕʉ, ʰʣʘʤʳ ʛʣʠʥʦʟʝʤʥʦʡ ʠ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʳʣʴ ʛʘʟʦʦʯʠʩʪʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʝʨʨʦʩʠʣʠʮʠʷ ʠ ʜʨʫʛʠʝ (ʨʠʩ. 2).  

 

 

 
ʈʠʩʫʥʦʢ 2.ʕʬʬʝʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ 

 

ɼʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʨʘʟʣʠʯʥʳ ʧʦ ʩʚʦʝʤʫ 

ʭʠʤʠʯʝʩʢʦʤʫ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʥʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʚ ʢʘʯʝʩʪʚʝ 

ʚʷʞʫʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʢʘʢ ʤʠʥʝʨʘʣʴʥʳʝ ʜʦʙʘʚʢʠ ʚ 

ʙʝʪʦʥʘʭ ʠ ʨʘʩʪʚʦʨʘʭ. 

3 ʢʣʘʩʩ - ʩʳʨʴʝ ʵʪʦʛʦ ʢʣʘʩʩʘ ʧʦʢʘ ʥʝ ʥʘʭʦʜʠʪ 

ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ-ʟʘ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʪʚʘʣʘʭ. ʅʘʠʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʛʦʨʝʣʳʝ ʧʦʨʦʜʳ 

ʫʛʣʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʥʝʘʢʪʠʚʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʙʝʪʦʥʥʳʭ ʠ ʨʘʩʪʚʦʨʥʳʭ ʩʤʝʩʝʡ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʟʦʣ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʘ ʠ ʩʙʦʨʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʦʙʣʘʜʘʝʪ 
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ʚʷʞʫʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʘ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʢʠʩʣʳʝ ʟʦʣʳ) ʧʨʦʷʚʣʷʶʪ 

ʧʫʮʮʦʣʘʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ (ʥʘʨʘʩʪʘʥʠʝ ʧʨʦʯʥʦʩʪʠ 

ʙʝʪʦʥʘ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʨʝʤʝʥʠ). 

ɻʠʜʨʘʚʣʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʦʣ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʦʙʫʩʣʦʚʣʝʥʘ ʭʠʤʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʦʢʩʠʜʦʚ ʢʨʝʤʥʠʷ ʠ ʘʣʶʤʠʥʠʷ ʩ 

ʛʠʜʨʦʢʩʠʜʦʤ ʢʘʣʴʮʠʷ, ʚʳʜʝʣʷʶʱʠʤʩʷ ʧʨʠ 

ʛʠʜʨʦʣʠʟʝ ʢʣʠʥʢʝʨʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʛʠʜʨʦʩʠʣʠʢʘʪʦʚ ʠ ʛʠʜʨʦʘʣʶʤʠʥʘʪʦʚ ʢʘʣʴʮʠʷ. 

ɻʠʜʨʘʪʘʮʠʠ ʟʦʣ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʩʪʝʢʣʦʚʠʜʥʘʷ 

ʬʘʟʘ, ʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʬʘʟʘ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʥʝʨʪʥʘ. ʍʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʦʣ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʪʘʢʞʝ ʩ ʠʭ 

ʜʠʩʧʝʨʩʥʦʩʪʴʶ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʙʝʪʦʥʘʭ ʠ ʨʘʩʪʚʦʨʘʭ 

ʦʪʭʦʜʦʚ ʬʝʨʨʦʩʧʣʘʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʥʘʧʨʠʤʝʨ 

ʤʠʢʨʦʢʨʝʤʥʝʟʝʤ) ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʙʝʪʦʥʘ, ʪʘʢ ʢʘʢ, ʷʚʣʷʷʩʴ ʚʪʦʨʠʯʥʳʤ 

ʮʝʤʝʥʪʠʨʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʥʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʪʝʭʥʠʯʝʩʢʦʡ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʝʪʦʥʘ[4]. 

ʅʘ ʨʠʩ. 3 ʠ 4 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʮʝʤʝʥʪʘ ʩ ʨʘʟʣʠʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʙʘʚʢʠ ʢʨʝʤʥʝʟʝʤʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ 

ʠʟʛʠʙ ʙʝʪʦʥʘ[5]. 

 

 
ʈʠʩʫʥʦʢ 3. ʇʨʦʯʥʦʩʪʴ ʥʘ ʩʞʘʪʠʝ 

 
ʈʠʩʫʥʦʢ 4. ʇʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ 

 

ʆʙʨʘʟʮʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʢʨʦʢʨʝʤʥʝʟʝʤʘ, ʦʪ 10 

ʜʦ 50 ʧʨʦʮʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʦʙʦʠʭ 

ʛʨʘʬʠʢʘʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʡ ʜʦʙʘʚʢʠ 

ʩʦʩʪʘʚʣʷʝʪ ʯʫʪʴ ʤʝʥʝʝ 50%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʘʷ 

ʪʝʤʘ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʫʯʝʥʳʤʠ ʠ ʠʤʠ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʧʳʪʦʚ. ʅʦ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʠʝʩʷ ʠ ʫʞʝʩʪʦʯʘʶʱʠʝʩʷ 

ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʵʢʦʣʦʛʠʠ ʠ ʜʨ. 

ʩʪʘʚʷʪ ʚʩʝ ʥʦʚʳʝ ʚʳʟʦʚʳ, ʢ ʪʦʤʫ, ʞʝ ʚʩʝʤ 

ʠʟʚʝʩʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʢʘʢ ʧʝʩʦʢ, ʥʝ ʷʚʣʷʶʪʩʷ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ [2]. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʠ 

ʥʘʫʢʠ, ʫʯʝʥʳʝ ʚʩʝ ʜʘʣʴʰʝ ʫʭʦʜʷʪ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ 

ʬʦʨʤʫʣ, ʚ ʩʪʦʨʦʥʫ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʠ ʩʤʝʩʝʡ. ʆʥʠ ʚʝʜʫʪ ʩʚʦʶ ʨʘʙʦʪʫ, 

ʦʪʪʘʣʢʠʚʘʷʩʴ ʥʝ ʦʪ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʦʪ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʅʦ ʦʪʢʨʳʪʳʤ ʷʚʣʷʝʪʩʷ 

ʚʦʧʨʦʩ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʳʨʴʷ 3 

ʢʣʘʩʩʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʢ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʈʘʙʦʪʘ ʧʦʨʰʥʝʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʘ ʪʦʯʥʝʝ ʝʛʦ ʧʦʜʚʠʞʥʳʭ ʜʝʪʘʣʝʡ ʧʦʨʰʥʝʚʦʡ 

ʛʨʫʧʧʳ, ʚʳʟʳʚʘʝʪ ʚʠʙʨʘʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʙʘʣʘʥʩʠʨʦʚʢʝ ʚʳʟʳʚʘʝʪ ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ, ʘ ʛʣʘʚʥʦʝ ʚʝʜʝʪ ʢ ʧʦʣʦʤʢʝ ʩʘʤʦʛʦ ʜʚʠʛʘʪʝʣʷ. ɼʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʠʯʠʥ 

ʚʠʙʨʘʮʠʡ, ʪ. ʝ. ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʚʦ ʚʨʝʤʷ ʝʛʦ ʨʘʙʦʪʳ, ʥʘʟʳʚʘʶʪʩʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʝʱʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ ʠʟʫʯʝʥʠʝ ʪʘʢʦʚʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʜʠʩʙʘʣʘʥʩ ʠ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ, ʜʠʩʙʘʣʘʥʩ, ʧʦʨʰʥʝʚʘʷ ʛʨʫʧʧʘ, ʢʦʣʝʥʯʘʪʳʡ 

ʚʘʣ, ʢʫʣʘʯʢʠ, ʩʧʦʩʦʙʳ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ. 

 

ABSTRACT 

 

The operation of the internal combustion piston engine, or rather its moving parts of the piston group, causes 

vibration, which, if  improperly balanced, causes unpleasant sensations for passengers, and most importantly, leads to a 

breakdown of the engine itself. Actions aimed at eliminating the causes of vibrations, that is, unbalancing the engine 

during its operation, are called balancing. Determining the engine balance is an important step even when designing a 

car. Thus, it is considered important to study such a process as an imbalance and its occurrence. 

Keywords: car engine balancing, imbalance, piston group, crankshaft, cams, balancing methods. 

 

ɼʣʷ ʯʝʛʦ ʥʫʞʥʘ ʙʘʣʘʥʩʠʨʦʚʢʘ ʘʚʪʦʤʦʙʠʣʷ? 

ʅʠʢʪʦ ʥʝ ʙʫʜʝʪ ʩʧʦʨʠʪʴ ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ 

ʙʘʣʘʥʩʠʨʦʚʢʘ ʜʚʠʛʘʪʝʣʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ 

ʩ çʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤè ʜʚʠʛʘʪʝʣʷ. ʎʝʣʴ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʫʨʘʚʥʷʪʴ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʠ 

ʚʨʘʱʘʪʝʣʴʥʳʝ ʩʠʣʳ ʚʥʫʪʨʠ ʜʚʠʛʘʪʝʣʷ, ʯʪʦʙʳ ʦʥ 

ʨʘʙʦʪʘʣ ʙʦʣʝʝ ʧʣʘʚʥʦ, ʜʦʣʴʰʝ ʠ ʜʦʩʪʠʛʘʣ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʍʦʪʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʢʘʞʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ 

ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʦʥʘ ʪʘʢʞʝ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʪʘʥʜʘʨʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ 

ʜʠʟʝʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. ʂʦʛʜʘ 

ʜʦʩʪʠʛʘʝʪʩʷ ʥʘʜʣʝʞʘʱʠʡ ʙʘʣʘʥʩ, ʦʥ ʩʥʠʞʘʝʪ ʰʫʤ, 

ʚʠʙʨʘʮʠʶ ʠ ʞʝʩʪʢʦʩʪʴ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʚʥʫʪʨʠ ʘʚʪʦʤʦʙʠʣʷ, ʙʫʜʴ ʪʦ 

ʧʦʚʩʝʜʥʝʚʥʳʡ ʚʦʜʠʪʝʣʴ, ʛʦʥʦʯʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʠʣʠ 

ʚʥʝʜʦʨʦʞʥʳʡ ʛʨʫʟʦʚʠʢ. 

ʋʣʫʯʰʝʥʥʳʡ ʙʘʣʘʥʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ 

ʧʣʘʚʥʫʶ ʨʘʙʦʪʫ ʠ ʪʠʰʠʥʫ ʜʚʠʛʘʪʝʣʷ. ʅʦ,ʯʪʦ ʝʱʝ 

ʙʦʣʝʝ ʚʘʞʥʦ, ʧʨʘʚʠʣʴʥʳʡ ʙʘʣʘʥʩ ʪʘʢʞʝ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʜʚʠʛʘʪʝʣʷ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʫʜʘʨʦʚ, ʢʦʪʦʨʳʝ ʜʠʩʙʘʣʘʥʩ ʚʳʟʳʚʘʝʪ ʚ 

ʢʦʨʝʥʥʳʭ ʧʦʜʰʠʧʥʠʢʘʭ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

ʂʘʢ ʧʦʷʚʣʷʝʪʩʷ ʜʠʩʙʘʣʘʥʩ? 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ 

ʠʩʭʦʜʠʪ ʦʪ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʤʘʭʦʚʠʢʘ, ʢʦʥʮʝʚʦʛʦ 

ʰʢʠʚʘ ʠ ʥʘʞʠʤʥʦʛʦ ʜʠʩʢʘ ʩʮʝʧʣʝʥʠʷ, ʥʦ ʚ ʠʜʝʘʣʝ 

ʦʪʜʝʣʴʥʳʝ ʚʝʩʘ ʧʦʨʰʥʝʡ ʠ ʰʘʪʫʥʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʚʥʳʤʠ.  ʂʦʛʜʘ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ ʚʨʘʱʘʝʪʩʷ, ʦʥ 

ʚʨʘʱʘʪʴʩʷ ʚʦʢʨʫʛ ʩʚʦʝʛʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ. ʀ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʚʨʘʱʘʶʱʠʡʩʷ ʚʝʩ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʝʛʦ ʦʢʨʫʞʥʦʩʪʠ, ʮʝʥʪʨ ʪʷʞʝʩʪʠ 

ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʴʶ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ, ʠ ʚʨʘʱʝʥʠʝ ʙʫʜʝʪ ʧʣʘʚʥʳʤ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʢʦʣʝʙʘʥʠʡ. 
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ʅʦ ʝʩʣʠ ʝʩʪʴ ʜʠʩʙʘʣʘʥʩ, ʦʥ ʩʤʝʩʪʠʪ ʮʝʥʪʨ 

ʪʷʞʝʩʪʠ ʠ ʟʘʩʪʘʚʠʪ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ ʢʦʣʝʙʘʪʴʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʩʤʝʱʝʥʠʷ ʧʨʠ ʚʨʘʱʝʥʠʠ. 

ʂʦʥʝʯʥʦ, ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ ʥʝ ʤʦʞʝʪ ʩʠʣʴʥʦ 

ʨʘʩʢʘʯʠʚʘʪʴʩʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʫʜʝʨʞʠʚʘʝʪʩʷ ʥʘ 

ʤʝʩʪʝ ʢʦʨʝʥʥʳʤʠ ʧʦʜʰʠʧʥʠʢʘʤʠ. ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʫʜʘʨʥʫʶ ʩʠʣʫ 

ʥʘ ʧʦʜʰʠʧʥʠʢʠ ʠ ʤʦʞʝʪ ʜʘʞʝ ʚʳʟʚʘʪʴ ʠʟʛʠʙ ʠ 

ʠʟʛʠʙ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʝʩʣʠ ʩʠʣʳ 

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ. ʉʦ ʚʨʝʤʝʥʝʤ ʵʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʩʪʘʣʦʩʪʠ ʤʝʪʘʣʣʘ, ʪʨʝʱʠʥʘʤ ʦʪ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

ʕʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʜʨʘʞʘʶʱʠʝ 

ʚʠʙʨʘʮʠʠ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʦʱʫʱʘʶʪʩʷ ʚʦ ʚʩʝʤ 

ʘʚʪʦʤʦʙʠʣʝ, ʘ ʪʘʢʞʝ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʤ ʚʘʣʫ ʠ 

ʢʣʘʧʘʥʥʦʤ ʤʝʭʘʥʠʟʤʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʦʪʝʨʝ ʤʦʱʥʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ 

ʙʘʣʘʥʩʠʨʦʚʢʠ ʜʚʠʛʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʚʝʩʘ ʧʦʨʰʥʝʡ, ʧʦʨʰʥʝʚʳʭ ʧʘʣʴʮʝʚ, ʢʦʣʝʮ, ʰʘʪʫʥʦʚ, 

ʰʘʪʫʥʥʳʭ ʙʦʣʪʦʚ ʠ ʧʦʜʰʠʧʥʠʢʦʚ, ʯʪʦʙʳ ʫʨʘʚʥʷʪʴ 

ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʠ ʚʨʘʱʘʪʝʣʴʥʳʝ ʩʠʣʳ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʢʦʣʝʥʯʘʪʳʡ ʚʘʣ (ʨʠʩʫʥʦʢ 1). 

ʂ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʤ ʩʠʣʘʤ ʠ ʤʦʤʝʥʪʘʤ 

ʦʪʥʦʩʷʪʩʷ: 

1) ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ╜ʢʨ ʠ ʨʘʚʥʳʡ ʝʤʫ, ʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʡ ʨʝʘʢʪʠʚʥʳʡ 

(ʦʧʨʦʢʠʜʳʚʘʶʱʠʡ) ʤʦʤʝʥʪ╜ʦʧʨ= ╜ʢʨ 

ʧʝʨʝʜʘʝʪʩʷ ʧʦʜʤʦʪʦʨʥʫʶ ʨʘʤʫ ʠ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ 

ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʚʳʟʳʚʘʝʪ 

ʚʠʙʨʘʮʠʶ ʘʚʪʦʤʦʙʠʣʷ; 

2) ʩʠʣʳ ʠʥʝʨʮʠʠ ʚʦʟʚʨʘʪʥʦ - ʧʦʩʪʫʧʘʪʝʣʴʥʦ 

ʜʚʠʞʫʱʠʭʩʷ ʤʘʩʩ ╟▒= ╟▒╘+ ╟▒╘╘ ʠ ʮʝʥʪʨʦʙʝʞʥʳʝ 

ʩʠʣʳ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʤʘʩʩ ╚╡; 

3) ʧʨʦʜʦʣʴʥʳʝ ʤʦʤʝʥʪʳ ╜░= ╜▒╘+

╜▒╘╘ʠ╜╡ , ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʤʥʦʛʦʮʠʣʠʥʜʨʦʚʳʭ 

ʜʚʠʛʘʪʝʣʷʭ ʦʪ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʭ ʩʠʣ ╟▒  ʠ 

╚╡ʦʪʜʝʣʴʥʳʭ ʮʠʣʠʥʜʨʦʚ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ð ʂʦʣʝʥʯʘʪʳʡ ʚʘʣ ʩ ʰʘʪʫʥʘʤʠ 

 

ɼʚʠʛʘʪʝʣʴ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʫʨʘʚʥʦʚʝʰʝʥʥʳʤ, ʝʩʣʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ 

ʝʛʦ ʦʧʦʨʳ, ʧʦʩʪʦʷʥʥʳ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʥʘʧʨʘʚʣʝʥʠʶ. 

ʆʜʥʘʢʦ ʧʦʨʰʥʝʚʳʝ ʜʚʠʛʘʪʝʣʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʥʦʩʪʴʶ ʫʨʘʚʥʦʚʝʰʝʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ 

ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʝʣʠʯʠʥʘ ʦʧʨʦʢʠʜʳʚʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʚʩʝʛʜʘ 

ʧʝʨʝʤʝʥʥʘ. 

ʋʩʣʦʚʠʷ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ ʩ 

ʣʶʙʳʤ ʯʠʩʣʦʤ ʮʠʣʠʥʜʨʦʚ (ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʨʘʚʝʥʩʪʚʘ ʤʘʩʩ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ ʠ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʧʨʦʪʝʢʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʚʩʝʭ ʮʠʣʠʥʜʨʘʭ, ʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʠ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ) ʧʨʠʥʷʪʦ 

ʟʘʧʠʩʳʚʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ʘ) ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʩʠʣʳ ʠʥʝʨʮʠʠ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ ʠ ʠʭ ʤʦʤʝʥʪʳ ʨʘʚʥʳ ʥʫʣʶ: 

ὖὮὍ= 0 ʠ ὓὮὍ= 0;  

ʙ) ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʩʠʣʳ ʠʥʝʨʮʠʠ ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ ʠ ʠʭ ʤʦʤʝʥʪ rʨʘʚʥʳ ʥʫʣʶ: 

ὖὮὍὍ= 0 ʠ ὓὮὍὍ= 0;  

ʚ) ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ 

ʠʥʝʨʮʠʠ ʠ ʠʭ ʤʦʤʝʥʪʳ ʨʘʚʥʳ ʥʫʣʶ:  

ὑὙ= 0 ʠ ὓὙ= 0; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʜʚʠʛʘʪʝʣʝʡ ʩʚʦʜʠʪʩʷ ʢ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʶ ʣʠʰʴ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʩʠʣ ʠ ʠʭ ʤʦʤʝʥʪʦʚ. 

ʋʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʩʠʣ ʠʥʝʨʮʠʠ ʧʝʨʚʦʛʦ ʠ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʜʙʦʨʦʤ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʯʠʩʣʘ ʮʠʣʠʥʜʨʦʚ, ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʠ ʚʳʙʦʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʨʠʚʦʰʠʧʥʦʡ ʩʭʝʤʳ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʰʝʩʪʠ- ʠ ʚʦʩʴʤʠʮʠʣʠʥʜʨʦʚʳʭ ʨʷʜʥʳʭ 

ʜʚʠʛʘʪʝʣʷʭ ʧʦʣʥʦʩʪʴʶ ʫʨʘʚʥʦʚʝʰʝʥʳ ʩʠʣʳ 

ʠʥʝʨʮʠʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʦʚ ʠ ʠʭ ʤʦʤʝʥʪʳ. 

ɹʘʣʘʥʩʠʨʦʚʢʘ ʢʫʣʘʯʢʦʚ. ʉʣʠʰʢʦʤ ʤʥʦʛʦ 

ʣʶʜʝʡ ʫʧʫʩʢʘʶʪ ʠʟ ʚʠʜʫ ʙʘʣʘʥʩʠʨʦʚʢʫ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʚʘʣʦʚ ʧʨʠ ʙʘʣʘʥʩʠʨʦʚʢʝ 

ʜʚʠʛʘʪʝʣʷ, ʧʦʪʦʤʫ ʯʪʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʚʘʣ 

ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʜʠʘʤʝʪʨ (ʚʩʝʛʦ 

ʧʘʨʫ ʜʶʡʤʦʚ) ʠ ʚʨʘʱʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʚʜʚʦʝ 

ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ ʢʨʠʚʦʰʠʧʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʙʦʣʴʰʦʡ ʜʠʩʙʘʣʘʥʩ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ ʤʦʞʝʪ ʩʪʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʚʠʙʨʘʮʠʝʡ ʚ ʚʳʩʦʢʦʦʙʦʨʦʪʥʦʤ ʜʚʠʛʘʪʝʣʝ - 

ʚʦʟʤʦʞʥʦ, ʜʦʩʪʘʪʦʯʥʦʡ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʜʨʝʙʝʟʛ 

ʪʦʣʢʘʪʝʣʷ ʠ ʧʨʦʙʣʝʤʳ ʩ ʦʧʝʨʝʞʝʥʠʝʤ ʟʘʞʠʛʘʥʠʷ ʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʝ ʩ ʢʫʣʘʯʢʦʚʳʤ ʧʨʠʚʦʜʦʤ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ.  

ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʦʙʨʘʪʴ ʜʣʷ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʮʠʣʠʥʜʨʦʚ ʜʣʷ ʧʦʣʥʦʛʦ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʩʠʣ ʠʥʝʨʮʠʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʫʨʘʚʥʦʚʝʰʝʥʳ ʧʨʦʪʠʚʦʚʝʩʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʘʣʘʭ, ʠʤʝʶʱʠʭ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʩʚʷʟʴ ʩ ʢʦʣʝʥʯʘʪʳʤ ʚʘʣʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʘʚʪʦʤʦʙʠʣʷ, ʠʤʝʶʱʠʝ 

ʢʘʢ ʤʠʥʫʩʳ, ʪʘʢ ʠ ʧʣʶʩʳ, ʧʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ 

ʠʭ ʥʠʭ: 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ 

ʤʥʦʛʦʮʠʣʠʥʜʨʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʦʜʥʦʛʦ ʙʘʣʘʥʩʠʨʫʶʱʝʛʦ ʰʘʪʫʥʘ ʜʣʷ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʜʚʫʭ ʨʘʙʦʯʠʭ ʠʟʦʙʨʘʞʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 ðʉʭʝʤʘ ʨʘʙʦʪʳ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʣʘʥʩʠʨʫʶʱʝʛʦ ʰʘʪʫʥʘ 

 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ 

ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʦʤʧʦʥʦʚʢʝ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʮʠʣʠʥʜʨʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʨʠʤʝʥʝʥʠʝ ʙʘʣʘʥʩʠʨʦʚʦʯʥʦʛʦ ʧʦʨʰʥʷ (ʨʠʩʫʥʦʢ 3). 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ 

ʚʳʩʦʪʳ ʜʚʠʛʘʪʝʣʷ. 

 

 
ʈʠʩʫʥʦʢ 3 ð ʉʭʝʤʘ ʨʘʙʦʪʳ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʣʘʥʩʠʨʫʶʱʝʛʦ ʧʦʨʰʥʷ 

 

ʊʨʝʪʴʠʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ V-ʦʙʨʘʟʥʦʡ çʯʝʪʚʝʨʢʠè ʩ ʫʛʣʦʤ 

ʨʘʟʚʘʣʘ ʤʝʥʝʝ 90Á. ɼʣʷ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ ʪʘʢʦʛʦ 

ʤʦʪʦʨʘ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʣʝʥʚʘʣ 

ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʰʘʪʫʥʥʳʭ ʰʝʝʢ ʯʝʨʝʟ 180Á, ʪʘʢ 

ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʦʙʱʠʡ 

ʙʘʣʘʥʩʠʨʫʶʱʠʡ ʚʘʣ ʜʣʷ ʦʙʦʠʭ ʙʣʦʢʦʚ. ʄʦʤʝʥʪʳ ʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʛʦ ʙʘʣʘʥʩʠʨʥʦʛʦ ʚʘʣʘ ʚ ʦʙʦʠʭ 

ʙʣʦʢʘʭ ʙʫʜʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʧʨʦʪʠʚʦʬʘʟʝ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʨʘʚʥʦʚʝʰʠʚʘʪʴ ʜʨʫʛ ʜʨʫʛʘ. ʊʘʢʦʡ 

ʩʧʦʩʦʙ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

4. 

ʏʝʪʚʝʨʥʳʤ ʩʧʦʩʦʙʦʤ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʙʣʝʛʯʝʥʠʷ ʰʘʪʫʥʦʚ ʠ ʧʦʨʰʥʝʡ. 

ʆʪʜʝʣʠʚ ʧʦʨʰʥʠ ʦʪ ʰʘʪʫʥʦʚ ʠ ʚʟʚʝʩʠʚ ʠʭ. 

ʉʘʤʳʡ ʣʝʛʢʠʡ ʙʝʨʝʪʩʷ ʟʘ ʵʪʘʣʦʥ, ʘ ʜʨʫʛʠʝ, ʙʦʣʝʝ 

ʪʷʞʝʣʳʝ ʧʦʨʰʥʠ, ʦʙʣʝʛʯʘʶʪ ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʠʷ 

ʠʟʣʠʰʢʦʚ ʘʣʶʤʠʥʠʷ ʩ ʠʭ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʩ 

ʧʦʤʦʱʴʶ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ð ʉʭʝʤʘ ʨʘʙʦʪʳ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʣʘʥʩʠʨʫʶʱʝʛʦ ʚʘʣʘ 

 

ʐʘʪʫʥʳ ʧʦʤʝʱʘʶʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʩʳ, 

ʢʦʪʦʨʳʝ ʚʟʚʝʰʠʚʘʶʪ ʢʘʢ ʚʝʨʭʥʶʶ, ʪʘʢ ʠ ʥʠʞʥʶʶ 

ʛʦʣʦʚʢʠ. ʆʧʷʪʴ ʞʝ, ʩʘʤʘʷ ʣʝʛʢʘʷ ʯʘʩʪʴ ʙʝʨʝʪʩʷ ʟʘ 

ʤʝʨʢʫ, ʠ ʤʘʪʝʨʠʘʣ ʠʟʤʝʣʴʯʘʝʪʩʷ ʩ ʙʦʣʝʝ ʪʷʞʝʣʳʭ 

ʰʘʪʫʥʦʚ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʠʭ ʤʘʩʩʘ ʥʝ ʫʨʘʚʥʷʝʪʩʷ. 

ʂʦʥʝʯʥʦ, ʧʦʩʣʝ ʦʙʣʝʛʯʝʥʠʷ ʧʦʨʰʥʝʡ ʠ ʰʘʪʫʥʦʚ 

ʧʨʦʚʦʜʷʪ ʙʘʣʘʥʩʠʨʦʚʢʫ ʚʩʝʛʦ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ.  

ʇʣʶʩʦʤ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

ʤʘʩʩ ʧʦʨʰʥʝʚʳʭ ʛʨʫʧʧ ʠ ʦʜʠʥʘʢʦʚʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʮʝʥʪʨʦʚ ʪʷʞʝʩʪʠ ʰʘʪʫʥʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʝ ʣʶʙʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʷʚʣʷʝʪʩʷ 

ʩʣʦʞʥʦʡ ʠ ʪʦʯʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʠ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʚʠʙʨʘʮʠʡ, ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʨʝʩʫʨʩʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚʩʝʛʦ 

ʘʚʪʦʤʦʙʠʣʷ. 
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ʋɼʂ 725.515:711.25 

 

ʆʉʅʆɺʓ ʌʆʈʄʀʈʆɺɸʅʀʗʉɽʊʀ 

ʉɸʅɸʊʆʈʅʓʍ ʋʏʈɽɾɼɽʅʀʁ ʂʋʈʉʂʆʁ 

ʆɹʃɸʉʊʀ 

 

ʂʘʧʣʫʥʦʚʘ ɸʣʸʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʩʪʫʜʝʥʪʢʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

 

ɺʘʩʠʣʝʥʢʦ ʅʘʪʘʣʴʷ ɸʥʘʪʦʣʴʝʚʥʘ 

ʢʘʥʜʠʜʘʪ ʘʨʭʠʪʝʢʪʫʨʳ, ʜʦʮʝʥʪ 

 

ɼʝʛʪʝʚ ʀʣʴʷ ɸʣʝʢʩʝʝʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘè 

ʛ. ɹʝʣʛʦʨʦʜ 
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ɸʅʅʆʊɸʎʀʗ 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʝʯʝʙʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʘʥʘʪʦʨʠʝʚ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ, 

ʧʨʦʬʠʣʷ ʠ ʚʠʜʦʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʣʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʠ ʢʫʣʴʪʫʨʥʳʤ 

ʨʝʩʫʨʩʘʤ ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʘʥʘʪʦʨʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚ ʉʫʜʞʘʥʩʢʦʤ ʨʘʡʦʥʝ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʫʯʝʪʦʤ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʢʨʝʪʥʳʤ ʦʙʲʝʢʪʘʤ ʧʨʠʨʦʜʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʥʘʪʦʨʠʡ, ʟʜʨʘʚʥʠʮʘ, ʩʝʪʴ ʩʘʥʘʪʦʨʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʣʝʯʝʙʥʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʪʫʨʠʟʤ 

 

ABSTRACT 

 

The paper analyzes the curative natural resources of the Kursk region, the sanatoriums of this region, the profile 

and types of their activities. Special attention is paid to the landscape, recreational and cultural resources of the 

Sudzhansky district. The issues that actualize the formation of a sanatorium institution in the Sudzhansky district of the 

Kursk region, taking into account the assignment of a certain mode of use to specific objects of the natural and 

ecological framework of the Sudzhansky district, are considered. 

Keywords: sanatorium, health resort, network of sanatorium institutions, therapeutic natural resources, health 

and wellness tourism. 

 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ 

ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʷʚʣʷʝʪʩʷ ʦʟʜʦʨʦʚʣʝʥʠʝ ʚ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʥʦ ʦʩʥʦʚʘʥʦ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʤʝʜʠʮʠʥʩʢʫʶ 

ʧʦʤʦʱʴ, ʦʩʫʱʝʩʪʚʣʷʝʤʫʶ ʤʝʜʠʮʠʥʩʢʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ, ʣʝʯʝʙʥʳʭ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʮʝʣʷʭ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ [1].  

ʉʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʘʢʪʠʚʘʮʠʶ ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʦʟʜʦʨʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʢʦʤʧʝʥʩʘʮʠʶ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʥʘʨʫʰʝʥʥʳʭ 

ʚʩʣʝʜʩʪʚʠʝ ʪʨʘʚʤ, ʦʧʝʨʘʮʠʡ ʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʦʩʪʨʝʥʠʡ, 

ʫʜʣʠʥʝʥʠʝ ʧʝʨʠʦʜʘ ʨʝʤʠʩʩʠʠ, ʟʘʤʝʜʣʝʥʠʝ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʵʪʘʧʦʚ ʤʝʜʠʮʠʥʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ [2]. 

ɿʜʨʘʚʥʠʮʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʣʝʯʝʙʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ, ʛʜʝ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʮʝʣʷʭ ʧʨʠʤʝʥʷʶʪ ʧʨʠʨʦʜʥʳʝ ʣʝʯʝʙʥʳʝ ʬʘʢʪʦʨʳ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʜʠʝʪʦʪʝʨʘʧʠʝʡ, ʣʝʯʝʙʥʦʡ 

ʬʠʟʢʫʣʴʪʫʨʦʡ, ʬʠʟʠʦʪʝʨʘʧʠʝʡ ʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ 

ʣʝʯʝʥʠʷ. ɿʜʨʘʚʥʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ 

ʬʘʢʪʦʨʦʤ (ʩʦʩʥʦʚʳʡ ʙʦʨ, ʤʦʨʝ, ʨʝʢʘ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ 

ʠ ʜʨ.) [2]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʟʜʦʨʦʚʴʝ 

ʥʘʮʠʠ ʧʨʠʟʥʘʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʅʘʩʝʣʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʝ ʪʦʣʴʢʦ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʠ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʟʜʦʨʦʚʳʤ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʣʠʷʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʟʦʚʦʚ 

ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ, ʘ ʟʥʘʯʠʪ, ʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʣʫʞʠʪʴ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʚʦʟʨʦʞʜʝʥʠʷ ʩʪʨʘʥʳ [3]. 

ʉʝʛʦʜʥʷ ʥʘ 1000 ʯʝʣʦʚʝʢ ʨʘʙʦʪʘʶʱʝʛʦ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ 441 ʧʝʥʩʠʦʥʝʨ ʠ 330 ʜʝʪʝʡ ʠ 
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ʜʝʪʝʡ-ʠʥʚʘʣʠʜʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʨʦʞʜʘʝʤʦʩʪʠ ʚ ʩʪʨʘʥʝ ʚ ʘʙʩʦʣʶʪʥʳʭ ʮʠʬʨʘʭ, ʧʦ 

ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ, 

ʪʦʣʴʢʦ ʣʠʰʴ 15% ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ 

ʧʦʣʥʦʩʪʴʶ ʟʜʦʨʦʚʳʤʠ ʠ ʪʦʣʴʢʦ 7% ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʦʩʪʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʟʜʦʨʦʚʳʤʠ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʩʦʚʝʨʰʝʥʥʦʣʝʪʠʷ [4]. 

ɿʜʨʘʚʥʠʮʘ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʦʙʣʘʜʘʶʱʝʡ ʫʥʠʢʘʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ [4].ʂ 1990-ʤ ʛʦʜʘʤ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ ʩʪʨʘʥʳ ʤʦʛ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ 

32 ʤʣʥ. ʯʝʣʦʚʝʢ ʝʞʝʛʦʜʥʦ, 7431 ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʝʣʦ 

ʩʚʦʠ ʩʘʥʘʪʦʨʠʠ. ʉʨʝʜʠ 1299 ʪʳʩ. ʢʦʝʢ 23% 

ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʩʘʥʘʪʦʨʠʠ ʠ ʧʘʥʩʠʦʥʘʪʳ ʩ 

ʣʝʯʝʥʠʝʤ ʠ 77% ð ʥʘ ʦʟʜʦʨʦʚʣʝʥʠʝ. ʉʝʡʯʘʩ ʚ 

ʈʦʩʩʠʠ ð 1733 ʩʘʥʘʪʦʨʠʷ ʠ 425 ʪʳʩ. ʢʦʡʢʦ-ʤʝʩʪ 

[4].ɿʥʘʯʠʤʦʩʪʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʧʨʦʮʝʩʩʦʤ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʚʦʟʨʘʩʪʘʶʱʠʤ ʫʨʦʚʥʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ, ʧʦʜʨʦʩʪʢʦʚ ʠ ʜʝʪʝʡ. 

ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 26.11.18 ˉ2581-ʨ ʫʪʚʝʨʞʜʝʥʘ 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [5], ʦʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʠ ʢʫʨʦʨʪʦʚ. ʉʪʨʘʪʝʛʠʷ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʛʨʘʞʜʘʥ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʦʣʫʯʠʚʰʠʭ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ; ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʭ ʚʤʝʩʪʠʤʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʠ ʢʦʤʬʦʨʪʥʳʭ 

ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʣʝʯʝʥʠʷ; ʧʦʚʳʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʥʘʩʝʣʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; ʧʦʚʳhʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʢʫʨʦʨʪʦʚ ʠ ʤʝʩʪʥʦʩʪʝʡ, ʩʦʟʜʘʥʠʝ 

ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚ 

ʨʘʟʚʠʪʠʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ [6] 

ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʣʝʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʝʡ. ʂʫʨʦʨʪʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

ʧʦ ʫʨʦʚʥʶ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʫʩʣʦʚʥʦ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʘʥʘʪʦʨʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʜʳʭʘ 

(ʧʘʥʩʠʦʥʘʪʳ ʩ ʣʝʯʝʥʠʝʤ). ʉʘʥʘʪʦʨʠʠ ʦʪʣʠʯʘʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʝʯʝʙʥʳʭ ʫʩʣʫʛ, ʢʦʤʧʣʝʢʩʥʳʤ 

ʣʝʯʝʥʠʝʤ ʦʪʜʳʭʘʶʱʠʭ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʢʫʨʦʨʪʦʚ. 

ʆʨʛʘʥʠʟʘʮʠʠ ʦʪʜʳʭʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʛʦʩʪʠʥʠʯʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ 

ʣʝʯʝʙʥʳʭ ʫʩʣʫʛ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʣʝʯʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦ ʫʟʢʠʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʘ, ʙʝʟ ʫʯʝʪʘ ʜʨʫʛʠʭ 

ʧʘʪʦʣʦʛʠʡ [7]. 

ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʩʘʥʘʪʦʨʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʤʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʩʝʪʝʚʳʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʩʘʥʘʪʦʨʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʥʪʨʘʤʠ ʪʫʨʠʟʤʘ ʠ ʦʪʜʳʭʘ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʛʦʨʦʜʘ: ʂʫʨʩʢ, ʈʳʣʴʩʢ, 

ʂʫʨʯʘʪʦʚ. ɺ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʪʫʨʠʟʤʘ: ʢʫʣʴʪʫʨʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, ʜʝʣʦʚʦʡ, 

ʧʘʣʦʤʥʠʯʝʩʢʠʡ, ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ, 

ʦʭʦʪʥʠʯʠʡ. ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʮʝʣʷʭ 

ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠ ʧʘʣʦʤʥʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ 

ʟʘʩʣʫʞʠʚʘʝʪ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʦʙʣʘʩʪʠ.  

ɺ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʫʶʪ ʦʩʥʦʚʥʳʝ 

ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ: çʉʪʦʣʠʮʘ ʉʦʣʦʚʴʠʥʦʛʦ 

ʢʨʘʷè, çɿʦʣʦʪʳʝ ʢʫʧʦʣʘè, çʂʫʨʩʢ ʣʠʪʝʨʘʪʫʨʥʳʡè, 

çʇʨʘʚʦʩʣʘʚʥʘʷ ʩʚʷʪʳʥʷ ʂʫʨʩʢʦʡ ʟʝʤʣʠè, çʄ rʵʪʦʡ 

ʧʘʤʷʪʠ ʚʝʨʥʳè, çɺʝʯʝʨʥʠʝ ʦʛʥʠ ʧʦʵʪʦʚè, çʇʦ 

ʤʝʩʪʘʤ ʙʦʝʚ ʥʘ ʖʞʥʦʤ ʬʘʩʝè, çʇʦ ʤʝʩʪʘʤ ʙʦʝʚ ʥʘ 

ʂʫʨʩʢʦʡ ʜʫʛʝè, çʇʦ ʤʝʩʪʘʤ ʙʳʣʳʭ ʩʨʘʞʝʥʠʡ ʥʘ 

ʂʫʨʩʢʦʡ ʜʫʛʝè, çɾʝʤʯʫʞʠʥʘ ʢʫʨʩʢʦʛʦ ʢʨʘʷè, 

çɻʦʨʦʜ-ʟʘʧʦʚʝʜʥʠʢè, çʀʩʪʦʨʠʷ ʂʄɸè, çʇʦ ʤʝʩʪʘʤ 

ʜʝʡʩʪʚʠʡ ʢʫʨʩʢʠʭ ʧʘʨʪʠʟʘʥè, çʉʪʨʝʣʝʮʢʘʷ ʩʪʝʧʴè, 

çɹʦʛʘʪ ʪʘʣʘʥʪʘʤʠ ʂʫʨʩʢʠʡ ʢʨʘʡè, çʄʦʣʦʜʦʩʪʴ 

ʜʨʝʚʥʝʛʦ ʢʨʘʷè, çʇʦ ʤʝʩʪʘʤ ʙʳʣʳʭ ʙʦʝʚè, 

çʉʦʟʚʝʟʜʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʪʘʣʘʥʪʦʚè, çʇʦ 

ʪʫʨʛʝʥʝʚʩʢʠʤ ʤʝʩʪʘʤè, çʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʤʝʩʪʘʤ 

ʈʦʩʩʠʠè, çʆʜʠʥ ʜʝʥʴ ʚ ʂʫʨʩʢʝè, çʂʫʨʩʢ ð 

ʂʫʨʯʘʪʦʚ ð ʃʴʛʦʚ ð ʈʳʣʴʩʢè (ʚʦʜʥʘʷ ʵʢʩʢʫʨʩʠʷ), 

çʇʦ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʪʨʦʧʝè (ʚʝʣʦʩʠʧʝʜʥʘʷ 

ʵʢʩʢʫʨʩʠʷ) [8]. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ: ʢʦʣʴʮʝʚʦʡ ʤʘʨʰʨʫʪ ʧʦ ʤʝʩʪʘʤ 

ʙʦʝʚ ʥʘ ʂʫʨʩʢʦʡ ʜʫʛʝ: ʂʫʨʩʢ ð ʉʚʦʙʦʜʘ ð 

ʇʦʥʳʨʠ ð ʆʣʴʭʦʚʘʪʢʘ ð ʊʝʧʣʦʚʩʢʠʝ ʚʳʩʦʪʳ ð 

ʃʶʙʘʞ ð ʌʘʪʝʞ ð ʂʫʨʩʢ; ʤʘʨʰʨʫʪ ʧʦ ʤʝʩʪʘʤ 

ʙʦʝʚ ʥʘ ʶʞʥʦʤ ʬʘʩʝ ʂʫʨʩʢʦʡ ʜʫʛʠ: ʂʫʨʩʢ ð 

ɹʝʣʛʦʨʦʜ ð ʇʨʦʭʦʨʦʚʢʘ ð ʇʨʠʩʪʝʥʴ çʂʇ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʬʨʦʥʪʘè ð ʉʦʣʥʮʝʚʦ ðɿʘʱʠʪʥʦʝ ð

ʆʭʦʯʝʚʢʘ [8]. 

ɺ ʤʘʝ 2016 ʛ. ʚ ʛ. ʉʫʜʞʝ ʩʦʩʪʦʷʣʦʩʴ ʦʪʢʨʳʪʠʝ 

ʪʫʨʠʩʪʩʢʦʛʦ ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ 

çɼʦʨʦʛʘʤʠ ʊʠʤʦʥʠè. ʈʘʟʨʘʙʦʪʢʘ ʵʪʥʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʘʨʰʨʫʪʘ çɼʦʨʦʛʘʤʠ ʊʠʤʦʥʠè ʚʝʜʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ 

ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʬʠʨʤʘʤʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ: 

çɹʘʉʂʘ-ʪʫʨè, çʂʦʨʩʘʨè, çʃʝʨʘè, çʂʫʨʩʢʦʝ ʙʶʨʦ 

ʧʫʪʝʰʝʩʪʚʠʡ ʠ ʵʢʩʢʫʨʩʠʡ çɹʶʨʦ-ʪʫʨʠʩʪè [9].  

ɺ ʭʦʜʝ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʝʯʝʙʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 1), ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʨʦʜʥʠʢʠ, ʤʝʩʪʘ 

ʥʘʭʦʞʜʝʥʠʷ ʣʝʯʝʙʥʦʛʦ ʪʦʨʬʘ, ʧʨʠʨʦʜʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʥʠʢʘʣʴʥʳʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ) ʠ ʜʨ. 
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ʈʠʩʫʥʦʢ 1 ð ʃʝʯʝʙʥʳʝ ʨʝʩʫʨʩʳ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʈʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʩʦʧʨʷʞʝʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʘ 

ʨʘʡʦʥʦʚ ʩ ʫʯʝʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʆʆʇʊ, ʢʘʢ ʦʩʥʦʚʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, 

ʚʳʧʦʣʥʷʶʱʝʛʦ ʩʨʝʜʦʦʙʨʘʟʫʶʱʫʶ, 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ, ʨʝʢʨʝʘʮʠʦʥʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʫʶ 

ʬʫʥʢʮʠʠ [10]. ʉʠʩʪʝʤʦʦʙʨʘʟʫʶʱʘʷ ʨʦʣʴ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʝʝ 

ʣʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʪʨʝʙʫʝʪ 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʢʘʨʢʘʩʘ ʨʝʛʠʦʥʘ 

[11, 12]. 

ʋʥʠʢʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʪʫʨʠʟʤʘ ʠ ʧʨʠʨʦʜʥʦʛʦ ʢʘʨʢʘʩʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʝʪʩʷ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ 

ʟʘʧʦʚʝʜʥʠʢ ʠʤʝʥʠ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɺ. ɸʣʸʭʠʥʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʳ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɻʦʨʰʝʯʝʥʩʢʦʛʦ, ʄʘʥʪʫʨʦʚʩʢʦʛʦ ʠ ʄʝʜʚʝʥʩʢʦʛʦ 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 5287,4 ʛʘ [13, 14]. 

ʃʘʥʜʰʘʬʪ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʣʘʛʦʧʨʠʷʪʝʥ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʫʯʝʙʥʳʭ ʛʦʨʥʦʣʳʞʥʳʭ ʪʨʘʩʩ, 

ʛʦʨʥʦʛʦ ʧʝʰʝʛʦ ʪʫʨʠʟʤʘ ʚ ʥʠʟʢʦʛʦʨʴʷʭ, 

ʚʝʣʦʪʫʨʠʟʤʘ, ʢʦʥʥʦʛʦ ʪʫʨʠʟʤʘ, ʷʭʪʠʥʛʘ, ʩʧʦʢʦʡʥʳʭ 

ʩʧʣʘʚʦʚ ʧʦ ʨʝʢʘʤ, ʧʝʰʝʭʦʜʥʦʛʦ ʠ ʣʳʞʥʦʛʦ 

ʪʫʨʠʟʤʘ, ʘ ʪʘʢʞʝ ʧʣʷʞʥʦ-ʢʫʧʘʣʴʥʦʛʦ ʦʪʜʳʭʘ ʚ 

ʣʝʪʥʝʝ ʚʨʝʤʷ ʛʦʜʘ. ɹʣʘʛʦʧʨʠʷʪʝʥ ʣʘʥʜʰʘʬʪ ʠ ʜʣʷ 

ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 

ʨʝʢʨʝʘʥʪʦʚ ʚ ʩʘʥʘʪʦʨʠʷʭ, ʩʘʥʘʪʦʨʠʷʭ-

ʧʨʦʬʠʣʘʢʪʦʨʠʷʭ, ʧʘʥʩʠʦʥʘʪʘʭ, ʜʦʤʘʭ ʠ ʙʘʟʘʭ 

ʦʪʜʳʭʘ.  

ɺ 20 ʢʤ ʦʪ ʂʫʨʩʢʘ ʚ ʢʦʤʧʣʝʢʩʝ çɾʫʨʘʚʣʠʥʦè 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʦʟʣʠʚ ʤʠʥʝʨʘʣʴʥʦʡ ʧʨʠʨʦʜʥʦʡ 

ʩʪʦʣʦʚʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʤʘʨʢʠ çɾʫʨʘʚʣʠʥʩʢʘʷè, 

ʢʦʪʦʨʫʶ ʦʪʥʦʩʷʪ ʢ ʛʠʜʨʦʢʘʨʙʘʥʘʪʥʦʡ ʤʘʛʥʠʝʚʦ-

ʢʘʣʴʮʠʝʚʦʡ ʛʨʫʧʧʝ. ɺ ʂʦʨʝʥʝʚʩʢʦʤ ʨʘʡʦʥʝ ʂʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʇʫʰʢʘʨʦ-ɾʘʜʠʥʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʣʝʯʝʙʥʳʭ ʪʦʨʬʦʚ ʥʘ ʧʣʦʱʘʜʠ 65,0 

ʛʘ. ɼʦ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʦʢ ʣʝʯʝʙʥʦʛʦ ʪʦʨʬʘ ʜʘʥʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʘʥʘʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʣʠ 

ʝʛʦ ʟʘʢʫʧʢʫ ʚ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʘʭ, ʠ ʧʨʠʨʦʜʥʦʝ 

ʙʦʛʘʪʩʪʚʦ ʂʦʨʝʥʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʦʩʪʘʚʘʣʦʩʴ 

ʥʝʪʨʦʥʫʪʳʤ.ʉ 01.01.2014 ʛ. ʇʫʰʢʘʨʦ-ɾʘʜʠʥʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʣʝʯʝʙʥʳʭ ʪʦʨʬʦʚ ʫʪʨʘʪʠʣʦ ʩʪʘʪʫʩ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ; ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʂʦʨʝʥʝʚʩʢʦʤ ʨʘʡʦʥʝ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʜʚʫʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʪʦʨʬʘ: ʇʫʰʢʘʨʦ-ɾʘʜʠʥʩʢʦʤ ʠ 

ʂʦʨʝʥʝʚʩʢʦʤ. ʇʦʜʦʙʥʳʤʠ ʇʫʰʢʘʨʦ-ɾʘʜʠʥʩʢʦʤʫ 

ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʣʝʯʝʙʥʳʭ ʪʦʨʬʦʚ ʷʚʣʷʶʪʩʷ: 

çʃʠʧʝʮʢʦʝè (ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ), çʖʭʦʚʩʢʦʝè, 

ʢʫʨʦʨʪʘ ɼʦʨʦʭʦʚʦ (ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʢʫʨʦʨʪʘ 

ʇʘʣʘʥʛʠ (ʨʝʩʧʫʙʣʠʢʘ ʃʘʪʚʠʷ). 

ɺ ʩʘʥʘʪʦʨʠʷʭ ʠ ʛʨʷʟʝʣʝʯʝʙʥʠʮʘʭ ʠʩʧʦʣʴʟʫʶʪ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ (ʧʝʣʦʠʜʦʚ) [15]: 

- ʩʫʣʴʬʠʜʥʦ-ʠʣʦʚʳʝ (ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʜʥʝ 

ʩʦʣʝʥʳʭ ʚʦʜʦʝʤʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ); 

- ʩʘʧʨʦʧʝʣʠ (ʦʨʛʘʥʠʯʝʩʢʠʝ ʠʣʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʥʘ ʜʥʝ ʧʨʝʩʥʳʭ ʚʦʜʦʝʤʦʚ); 

- ʩʦʧʦʯʥʳʝ (ʧʨʦʜʫʢʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çʛʨʷʟʝʚʳʭ ʚʫʣʢʘʥʦʚè); 

- ʪʦʨʬʷʥʳʝ (ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʙʦʣʦʪ). 

ɼʝʡʩʪʚʠʝ ʣʝʯʝʙʥʦʛʦ ʪʦʨʬʘ ʦʩʥʦʚʘʥʦ ʥʘ 

ʚʳʩʦʢʦʡ ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʠ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʫʩʢʦʨʝʥʠʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʵʬʬʝʢʪʝ. ʄʝʜʠʮʠʥʩʢʠʤʠ 

ʧʦʢʘʟʘʥʠʷʤʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʣʝʯʝʙʥʦʛʦ ʪʦʨʬʘ 

ʷʚʣʷʶʪʩʷ: 

https://pandia.ru/text/category/biosfera/
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B0%D1%8F_%D0%B2%D0%BE%D0%B7%D0%B2%D1%8B%D1%88%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D1%88%D0%B5%D1%87%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BD%D1%82%D1%83%D1%80%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_(%D0%9A%D1%83%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D0%B2%D0%B5%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://pandia.ru/text/category/voda_pitmzevaya/
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- ʛʨʷʟʝʚʳʝ ʘʧʧʣʠʢʘʮʠʠ; 

- ʚʥʫʪʨʠʧʦʣʦʩʪʥʳʝ ʧʨʦʮʝʜʫʨʳ; 

- ʪʦʨʬʦʨʘʟʚʦʜʥʳʭ ʚʘʥʥ ʧʨʠ ʣʝʯʝʥʠʠ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʜʳʭʘʪʝʣʴʥʦʡ, 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ, ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤ; 

ʟʘʙʦʣʝʚʘʥʠʡ ʫʭʘ, ʛʦʨʣʘ, ʥʦʩʘ, ʘ ʪʘʢʞʝ ʢʦʞʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ [15, ʩ. 326ï329]. 

ʂʦʨʝʥʝʚʩʢʠʡ ʨʘʡʦʥ ʛʨʘʥʠʯʠʪ: ʥʘ ʚʦʩʪʦʢʝ ʩ 

ʉʫʜʞʘʥʩʢʠʤ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ð ʩ ʃʴʛʦʚʩʢʠʤ, ʥʘ 

ʟʘʧʘʜʝ ð ʩ ɻʣʫʰʢʦʚʩʢʠʤ, ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ð ʩ 

ʈʳʣʴʩʢʠʤ ʨʘʡʦʥʘʤʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʦʙʣʘʜʘʶʱʠʤʠ ʫʥʠʢʘʣʴʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ɺ ʩ. ɻʦʨʥʘʣʴ 

ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥ 

ɻʦʨʥʘʣʴʩʢʠʡ ʉʚʷʪʦ-ʅʠʢʦʣʘʝʚʩʢʠʡ ɹʝʣʦʛʦʨʩʢʠʡ 

ʤʫʞʩʢʦʡ ʤʦʥʘʩʪʳʨʴ ʩ ʧʘʤʷʪʥʠʢʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʍIʍ ʚʝʢʘ (ʤʦʥʘʩʪʳʨʴ ʂʫʨʩʢʦʡ ʝʧʘʨʭʠʠ ʈʫʩʩʢʦʡ 

ʇʨʘʚʦʩʣʘʚʥʦʡ ʎʝʨʢʚʠ).ʄʦʥʘʩʪʳʨʴ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʦʤ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʥʘʨʦʜʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

(ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ 

461721069120005(ɽɻʈʆʂʅ)) ʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʫʥʠʢʘʣʴʥʦʡ ʧʦ ʢʨʘʩʦʪʝ ʤʝʣʦʚʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʩ 

ʢʦʪʦʨʦʡ ʚʜʘʣʴ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʣʫʛʘ ʨʝʢʠ ʇʩʸʣ [9, 

16].  

ɺ 9 ʢʠʣʦʤʝʪʨʘʭ ʦʪ ɻʦʨʥʘʣʴʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ, 

ʥʘ ʘʚʪʦʜʦʨʦʛʝ 38ʅ-609 (ʉʫʜʞʘ ð ɻʫʝʚʦ ð 

ɻʦʨʥʘʣʴ), ʚ 10,5 ʢʤ ʢ ʶʛʫ ʦʪ ʨʘʡʦʥʥʦʛʦ ʮʝʥʪʨʘ 

ʉʫʜʞʘ, ʥʘ ʨʝʢʝ ʇʩʸʣ ʠ ʝ yʧʨʠʪʦʢʝ ɻʫʡʚʘ ʥʘʭʦʜʠʪʩʷ 

ʩʝʣʦ ɻʫʝʚʦ. ʇʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ɻʫʝʚʦ 

ʨʘʩʧʦʣʦʞʝʥʦ ʚ 12,5 ʢʤ ʦʪ ʙʣʠʞʘʡʰʝʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ʉʫʜʞʘ; ʚ 106 ʢʤ ʦʪ 

ʘʵʨʦʧʦʨʪʘ ʛ. ɹʝʣʛʦʨʦʜʘ (ʠʤʝʥʠ ɺ. ɻ. ʐʫʭʦʚʘ),
.
ʚ 12 

ʢʤ ʦʪ ʘʚʪʦʜʦʨʦʛʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 38ʂ-004 

(ʉʫʜʞʘ ð ɼʴʷʢʦʥʦʚʦ), ʚ 9 ʢʤ ʦʪ ʘʚʪʦʜʦʨʦʛʠ 38ʂ-

028 (ʉʫʜʞʘ ð ʆʙʦʷʥʴ), ʚ 3,5 ʢʤ ʦʪ ʘʚʪʦʜʦʨʦʛʠ 

ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 38ʅ-515(38ʂ-028 ð

ʄʘʭʥʦʚʢʘðʇʣʝʭʦʚʦðʋʣʘʥʦʢ) [16]. 

ʉʝʣʦ ɻʫʝʚʦ ʷʚʣʷʣʦʩʴ ʤʝʩʪʦʤ ʧʣʝʥʝʨʦʚ, 

ʪʚʦʨʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ ʫʨʦʞʝʥʮʘ ʉʫʜʞʠ 

ʉʪʘʥʠʩʣʘʚʘ ʌʝʜʦʨʦʚʠʯʘ ʇʨʠʣʫʮʢʦʛʦ, ʯʣʝʥʘ 

ʄʦʩʢʦʚʩʢʦʛʦ ʩʦʶʟʘ ʭʫʜʦʞʥʠʢʦʚ; ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʝʣʘ ʩʦʭʨʘʥʠʣʘʩʴ ʫʩʘʜʴʙʘ ʠ ʜʚʦʨʝʮ ʢʥʷʟʷ ʇʝʪʨʘ 

ɼʤʠʪʨʠʝʚʠʯʘ ɼʦʣʛʦʨʫʢʦʛʦ, ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ð 

ʫʥʠʢʘʣʴʥʳʡ ʧʘʨʢ [9]. 

ɺʙʣʠʟʠ ʤʘʨʰʨʫʪʘ ɻʫʝʚʦðɻʦʨʥʘʣʴ, ʥʘ ʙʝʨʝʛʫ 

ʨʝʢʠ ʇʩʝʣ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʧʦ 

ʢʨʘʩʦʪʝ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʣʘʥʜʰʘʬʪʳ ʫʨʦʯʠʱʘ 

çɻʦʨʥʘʣʴè, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʝʪʩʢʠʭ ʣʝʪʥʠʭ 

ʣʘʛʝʨʝʡ ʦʪʜʳʭʘ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʝ ʚʤʝʩʪʠʪʴ 

ʦʪʜʳʭʘʶʱʠʭ ʙʫʜʫʱʝʡ ʟʜʨʘʚʥʠʮʳ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ 

ʨʘʟʤʝʱʝʥʠʷ ʩʘʥʘʪʦʨʠʝʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ 

ʨʠʩʫʥʢʘʭ 3ð4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʬʠʣʴ ʠ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʥʘʪʦʨʠʝʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

 
 

ʈʠʩʫʥʦʢ 2ð ʉʘʥʘʪʦʨʠʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

 

 
 

ʈʠʩʫʥʦʢ 3ð ʇʨʦʬʠʣʠ ʩʘʥʘʪʦʨʠʝʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ  

https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B4%D0%B6%D0%B0%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9B%D1%8C%D0%B3%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%88%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%B0%D1%81%D1%82%D1%8B%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%B5%D0%BF%D0%B0%D1%80%D1%85%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%B0%D0%B2%D0%BE%D1%81%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%86%D0%B5%D1%80%D0%BA%D0%BE%D0%B2%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D1%81%D1%81%D0%BA%D0%B0%D1%8F_%D0%BF%D1%80%D0%B0%D0%B2%D0%BE%D1%81%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%86%D0%B5%D1%80%D0%BA%D0%BE%D0%B2%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%B0%D0%BB%D1%8C_(%D1%81%D0%B5%D0%BB%D0%BE)
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%B4%D0%B6%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%81%D1%91%D0%BB
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D1%83%D0%B4%D0%B6%D0%B0_(%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%B3%D0%BE%D1%80%D0%BE%D0%B4_(%D0%B0%D1%8D%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%82)
https://ru.wikipedia.org/wiki/%D0%94%D1%8C%D1%8F%D0%BA%D0%BE%D0%BD%D0%BE%D0%B2%D0%BE_(%D0%9A%D1%83%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BE%D1%8F%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%85%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0_(%D0%9A%D1%83%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B5%D1%85%D0%BE%D0%B2%D0%BE_(%D0%9A%D1%83%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
https://ru.wikipedia.org/wiki/%D0%A3%D0%BB%D0%B0%D0%BD%D0%BE%D0%BA
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ʈʠʩʫʥʦʢ 4 ð ɺʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʥʘʪʦʨʠʝʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ  

 

ʉʘʥʘʪʦʨʠʡ çɻʦʨʥʷʮʢʠʡè ʨʘʩʧʦʣʦʞʝʥ ʧʦ 

ʘʜʨʝʩʫ: ʂʫʨʩʢʘʷ ʦʙʣ., ʛ. ɾʝʣʝʟʥʦʛʦʨʩʢ, ʫʣ. ʂʨʘʩʥʳʭ 

ʧʘʨʪʠʟʘʥ, ʜ. 1. ɻʦʜ ʦʩʥʦʚʘʥʠʷð 1966 ʛ. ʃʝʯʝʥʠʝ ʠ 

ʦʪʜʳʭ ʚʟʨʦʩʣʳʭ, ʜʝʪʝʡ ʦʪ 7 ʜʦ 17 ʣʝʪ, ʨʦʜʠʪʝʣʝʡ ʩ 

ʜʝʪʴʤʠ ʦʪ 4 ʣʝʪ. ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ 

ʤʝʩʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð 182 ʢʤ.  

ʉʘʥʘʪʦʨʠʡ çʄʘʷʢè ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ: 

ʂʫʨʩʢʘʷ ʦʙʣ., ʛ ʂʫʨʩʢ, ʧʘʨʢ ʉʦʣʷʥʢʘ, 42. ɻʦʜ 

ʦʩʥʦʚʘʥʠʷ ð 1938 ʛ. ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʤʝʩʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð 131 ʢʤ. 

ʉʘʥʘʪʦʨʠʡ çʉʦʣʦʚʫʰʢʘè ʨʘʩʧʦʣʦʞʝʥ ʧʦ 

ʘʜʨʝʩʫ: ʈʦʩʩʠʷ, ʛ. ʂʫʨʩʢ, ʧʘʨʢ ʉʦʣʷʥʢʘ, 22. ʆʩʥʦʚʘʥ 

ʚ 1991 ʛ. ʃʝʯʝʥʠʝ ʠ ʦʪʜʳʭ ʚʟʨʦʩʣʳʭ, ʜʝʪʝʡ ʦʪ 6 ʜʦ 

14 ʣʝʪ, ʨʦʜʠʪʝʣʝʡ ʩ ʜʝʪʴʤʠ ʦʪ 4 ʣʝʪ. ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʤʝʩʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð 132 ʢʤ. 

ʉʘʥʘʪʦʨʠʡ çʉʦʣʦʚʴʠʥʳʝ ʟʦʨʠè ʨʘʩʧʦʣʦʞʝʥ 

ʧʦ ʘʜʨʝʩʫ: ʂʫʨʩʢʘʷ ʦʙʣ., ʛ. ʂʫʨʩʢ, 3-ʡ 

ʂʨʘʩʥʦʧʦʣʷʥʩʢʠʡ ʧʝʨ., ʜ. 1. ʆʩʥʦʚʘʥ ʚ 2011 ʛ. 

ʃʝʯʝʥʠʝ ʚʟʨʦʩʣʳʭ ʠ ʨʦʜʠʪʝʣʝʡ ʩ ʜʝʪʴʤʠ. 

ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʤʝʩʪʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð 125 ʢʤ. 

ʉʘʥʘʪʦʨʠʡ ʠʤʝʥʠ ʀ. ɼ. ʏʝʨʥʷʭʦʚʩʢʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ: ʂʫʨʩʢʘʷ ʦʙʣ., ʂʫʨʩʢʠʡ ʨ-ʦʥ, 

ʩ. ʈʳʰʢʦʚʦ. ɻʦʜ ʦʩʥʦʚʘʥʠʷ ð 1955 ʛ. ʃʝʯʝʥʠʝ ʠ 

ʦʪʜʳʭ ʚʟʨʦʩʣʳʭ, ʜʝʪʝʡ ʦʪ 7 ʜʦ 18 ʣʝʪ, ʨʦʜʠʪʝʣʝʡ ʩ 

ʜʝʪʴʤʠ ʦʪ 3 ʣʝʪ. ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ 

ʤʝʩʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð 128 ʢʤ. 

ʉʘʥʘʪʦʨʠʡ-ʧʨʦʬʠʣʘʢʪʦʨʠʡ çʆʨʙʠʪʘè 

ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ: ʂʫʨʩʢʘʷ ʦʙʣ., ʛ. ʂʫʨʯʘʪʦʚ, 

ʫʣ. ʉʦʩʥʦʚʘʷ, ʜ. 2. ʆʩʥʦʚʘʥ ʚ 1969 ʛ. ʃʝʯʝʥʠʝ ʠ 

ʦʪʜʳʭ ʚʟʨʦʩʣʳʭ, ʜʝʪʝʡ ʦʪ 7 ʜʦ 15 ʣʝʪ, ʨʦʜʠʪʝʣʝʡ ʩ 

ʜʝʪʴʤʠ ʦʪ 3 ʣʝʪ. ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ 

ʤʝʩʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð 133 ʢʤ. 

ʉʘʥʘʪʦʨʠʡ çʄʘʨʴʠʥʦè ʨʘʩʧʦʣʦʞʝʥ ʧʦ 

ʘʜʨʝʩʫ: ʂʫʨʩʢʘʷ ʦʙʣ., ʈʳʣʴʩʢʠʡ ʨ-ʦʥ, ʧʦʩ. ʄʘʨʴʠʥʦ, 

ʫʣ. ʎʝʥʪʨʘʣʴʥʘʷ, ʜ. 1. ʆʩʥʦʚʘʥ ʚ 1923 ʛ. 

ʋʜʘʣʝʥʥʦʩʪʴ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʤʝʩʪʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð 123 ʢʤ. 

ʉʘʥʘʪʦʨʠʡ çʄʦʩʢʚʘè ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ: 

ʂʫʨʩʢʘʷ ʦʙʣ., ʂʫʨʩʢʠʡ ʨ-ʥ, ʜ. 1-  ̫ ʄʦʢʚʘ. ɻʦʜ 

ʦʩʥʦʚʘʥʠʷ ð 1958 ʛ. ʃʝʯʝʥʠʝ ʠ ʦʪʜʳʭ ʚʟʨʦʩʣʳʭ, 

ʜʝʪʝʡ ʦʪ 7 ʜʦ 14 ʣʝʪ, ʨʦʜʠʪʝʣʝʡ ʩ ʜʝʪʴʤʠ ʦʪ 2 ʣʝʪ. 

ʋʜʘʣʸʥʥʦʩʪʴ ʦʪ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʤʝʩʪʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð 129 ʢʤ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʳʭ ʧʫʪʝʚʦʢ ʚ ʩʘʥʘʪʦʨʠʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ; ʦʪʤʝʯʘʝʪʩʷ ʥʝʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʠʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʢʘʯʝʩʪʚʘ 

ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ, ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʘʥʘʣʦʛʘʤʠ [17]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʘʜʘʧʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʩʧʦʨʪʘ ʟʘʥʠʤʘʝʪʩʷ ʙʦʣʝʝ 13 

ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ 

ʮʝʥʪʨʘ ʜʣʷ ʣʶʜʝʡ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ʂʫʨʩʢʘ, ʘ ʪʘʢʞʝ ʩʘʥʘʪʦʨʠʷ ʜʣʷ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ; ʘʥʘʣʦʛʠ ʧʦʜʦʙʥʦʛʦ 

ʩʘʥʘʪʦʨʠʷ ʚ ʨʝʛʠʦʥʝ ʦʪʩʫʪʩʪʚʫʶʪ [18].  

ʊʝʨʨʠʪʦʨʠʷ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʟʜʨʘʚʥʠʮʳ ʚʙʣʠʟʠ ʩʝʣ ɻʦʨʥʘʣʴ ʠ 

ɻʫʝʚʦ ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 

ʫʜʘʣʝʥʠʠ ʦʪ ʙʣʠʞʘʡʰʝʛʦ ʩʘʥʘʪʦʨʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 

123 ʢʤ, ʯʪʦ ʘʢʪʫʘʣʠʟʠʨʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʩʘʥʘʪʦʨʥʦʛʦ ʪʠʧʘ ʚ 

ʉʫʞʜʘʥʩʢʦʤʨʘʡʦʥʝ.  

ʋʨʦʯʠʱʝ çɻʦʨʥʘʣʴè ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʞʜʫ 

ʩʝʣʘʤʠ ɻʦʨʥʘʣʴ ʠ ɻʫʝʚʦ. ʊʝʨʨʠʪʦʨʠʷ ʫʨʦʯʠʱʘ 

ʟʘʥʠʤʘʝʪ ʪʨʠ ʫʯʘʩʪʢʘ ʦʙʰʝʡ ʧʣʦʱʘʜʴʶ 430,87 ʛʘ. 

ʋʨʦʯʠʱʝ çɻʦʨʥʘʣʴè ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʩ ʙʠʦʪʦʧʦʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨ. ʇʩʸʣ. ʉʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ [10], ʜʘʥʥʳʡ ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʧʦ 

ʨʷʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ 

ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʫʨʦʯʠʱʘ ʨʘʩʧʦʣʦʞʝʥʳ: ʧʦʡʤʝʥʥʳʝ 

ʣʫʛʘ ʠ ʣʝʩʘ, ʫʯʘʩʪʢʠ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ, 

ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʝ ʵʢʦʪʦʧʳ ʨ. ʇʩʸʣ, ʦʙʣʝʩʝʥʥʳʝ ʠ 

ʦʪʢʨʳʪʳʝ ʩʢʣʦʥʳ ʜʦʣʠʥʳ ʨ. ʇʩʸʣ. ʄʦʟʘʠʯʥʦʩʪʴ 

ʵʢʦʪʦʧʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʳʩʦʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʣʘʥʜʰʘʬʪʦʚ. ʅʝʦʙʭʦʜʠʤʦʡ ʤʝʨʦʡ ʷʚʣʷʝʪʩʷ 

ʧʨʠʩʚʦʝʥʠʝ ʢʘʞʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʦʙʲʝʢʪʫ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʛʣʘʩʥʦʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ 

ʟʦʥʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʡ [10]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ.  

1. ɺʳʩʦʢʠʡ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʡ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʫʥʠʢʘʣʴʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʚʢʣʶʯʘʷ ʆʆʇʊ, 

ʬʦʨʤʠʨʫʶʱʠʤʠ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ 

ʨʝʛʠʦʥʘ, ʩʦʟʜʘʝʪ ʙʘʟʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʩʘʥʘʪʦʨʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʜʝʪʝʡ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʝʪʠ ʩʘʥʘʪʦʨʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ 

ʚʦʧʨʦʩʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʠʩʚʦʝʥʠʷ ʢʦʥʢʨʝʪʥʳʤ ʦʙʲʝʢʪʘʤ 

ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʦʩʦʙʦ 

ʮʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʫʨʦʚʥʝ çvetoè. 
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3. ɺ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ: ʢʫʣʴʪʫʨʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ, ʜʝʣʦʚʦʡ, ʧʘʣʦʤʥʠʯʝʩʢʠʡ, ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ, ʦʭʦʪʥʠʯʠʡ ʚʠʜʳ ʪʫʨʠʟʤʘ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʮʝʣʷʭ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠ 

ʧʘʣʦʤʥʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʟʘʩʣʫʞʠʚʘʝʪ ʢʫʣʴʪʫʨʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʦʙʣʘʩʪʠ. ʋʥʠʢʘʣʴʥʳʝ 

ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ 

ʜʣʷ ʦʪʜʳʭʘʶʱʠʭ ʩʘʥʘʪʦʨʠʝʚ. 

4. ʃʝʯʝʙʥʘʷ ʙʘʟʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʣʘʥʜʰʘʬʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʤʝʩʪʥʦʩʪʠ, 

ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ 

ʥʘʨʫʞʥʦʛʦ ʠ ʧʠʪʴʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʡ ʤʘʛʥʠʝʚʦ-ʢʘʣʴʮʠʝʚʦʡ ʛʨʫʧʧʳ), 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʣʝʯʝʙʥʳʭ ʪʦʨʬʦʚ. 

5. ɼʝʡʩʪʚʫʶʱʠʝ ʚ ʦʙʣʘʩʪʠ ʩʘʥʘʪʦʨʠʠ 

ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʧʦ ʧʨʦʬʠʣʷʤ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʠʭ 

ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʠ ʧʦʚʳʰʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 

ʤʝʩʪʥʦʩʪʝʡ, ʩʦʟʜʘʥʠʠ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʯʘʩʪʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

6. ʂʫʨʩʢʘʷ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʥʘʫʯʥʦʡ ʙʘʟʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʥʘʩʝʣʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ. ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʂʫʨʩʢ) ʦʩʥʦʚʘʥ ʚ 

1938 ʛ. ʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʩʠʩʪʝʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʚʥʫʪʨʝʥʥʝʤ ʩʧʨʦʩʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʢʘʟʘʥʠʠ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. 

7. ʈʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʣʘʥʜʰʘʬʪʦʚ 

ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʢʣʠʤʘʪʦʤ (ʪʸʧʣʦʝ ʣʝʪʦ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʸʧʣʘʷ 

ʟʠʤʘ), ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʙʣʠʟʠ ʫʥʠʢʘʣʴʥʦʛʦ 

ɻʦʨʥʘʣʴʩʢʦʛʦ ʤʦʥʘʩʪʳʨʷ, ʫʜʦʙʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʩ ʨʘʡʦʥʥʳʤ ʠ ʦʙʣʘʩʪʥʳʤ ʮʝʥʪʨʦʤ, ʘ 

ʪʘʢʞʝ ʫʥʠʢʘʣʴʥʳʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ ʣʝʯʝʙʥʦʛʦ ʪʦʨʬʘ ʚ ʩʦʩʝʜʥʝʤ 

ʂʦʨʝʥʝʚʩʢʦʤ ʨʘʡʦʥʝ ʧʦʟʚʦʣʷʶʪ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ 

ʚʦʧʨʦʩ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʩʘʥʘʪʦʨʠʝʚ (ʟʜʨʘʚʥʠʮ) 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʙʣʠʟʠ ʩʝʣ ɻʫʝʚʦ ʠ 

ɻʦʨʥʘʣʴ ʉʫʜʞʘʥʩʢʦʛʦ ʨʘʡʦʥʘ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʇʨʦʙʣʝʤʘ ʦʩʪʘʪʢʘ ʧʣʘʩʪʤʘʩʩʳ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʙʝʩʧʦʢʦʠʪ ʵʢʦ-ʘʢʪʠʚʠʩʪʦʚ ʠ ʵʢʦʣʦʛʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤ  r

ʦʪʚʝʪʠʤ ʥʘ ʚʦʧʨʦʩʳ ʦ ʪʦʤ, ʢʘʢ ʙʦʨʦʪʴʩʷ ʩ ʧʣʘʩʪʤʘʩʩʦʚʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʢʫʜʘ ʠʭ ʜʝʚʘʪʴ ʠ ʚ ʢʘʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʷʪʴ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʬʘʣʴʪ, ʧʣʘʩʪʠʢ, ʧʝʨʝʨʘʙʦʪʢʘ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʵʢʦʣʦʛʠʷ. 

 

ABSTRACT 

 

The problem of plastic residue has been worrying eco-activists and environmentalists for a long time. In this 

article we will  answer questions about how to deal with plastic residues, where to put them and in what area to use. 

Keywords: asphalt, plastic, recycling, asphalt concrete, ecology. 

 

ʍʨʦʥʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʩʬʘʣʴʪʘ ʩ 

ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ ʧʣʘʩʪʤʘʩʩʳ. 

ɺ ʨʘʤʢʘʭ ʬʠʣʘʥʪʨʦʧʠʯʝʩʢʦʛʦ ʧʣʘʥʘ 

ʰʦʪʣʘʥʜʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʞʠʣ ʚ ʖʞʥʦʡ ʀʥʜʠʠ. 

ʉʫʱʥʦʩʪʴ ʧʣʘʥʘ ʩʦʩʪʦʷʣʘ ʚ ʧʦʜʜʝʨʞʢʝ ʩʦʪʨʫʜʥʠʢʦʚ 

ʤʫʩʦʨʥʳʭ ʧʦʣʠʛʦʥʦʚ. ʆʙʷʟʘʥ-ʥʦʩʪʴʶ ʄʘʢʢʘʨʪʥʠ 

ʙʳʣʦ ʚʳʙʠʨʘʪʴ ʤʫʩʦʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ. ɼʘʣʝʝ ʦʥ ʟʘʤʝʪʠʣ, ʢʘʢ ʤʝʩʪʥʦʝ 

ʥʘʩʝʣʝʥʠʝ   ʨʘʩʧʣʘʚʣʷʶʪ ʧʣʘʩʪʠʢ, ʨʘʟʚʦʜʷʪ ʩ 

ʜʠʟʝʣʴʥʳʤ ʙʝʥʟʠʥʦʤ ʠ ʟʘʜʝʣʳʚʘʶʪ ʜʦʨʦʞʥʳʝ ʷʤʳ. 

ʀ ʚ ʝʛʦ ʫʤʝ ʧʦʷʚʠʣʘʩʴ ʢʦʥʮʝʧʮʠʷ ï ʬʦʨʤʠʨʦʚʘʪʴ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʩ ʧʣʘʩʪʤʘʩʩʳ. ʊʦʣʴʢʦ ʣʠʰʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʫʱʝʩʪʚʦʚʘʣʦ ʩʦʟʜʘʪʴ ʥʘʠʙʦʣʝʝ 

ʵʢʦʣʦʛʠʯʥʳʡ ʩʧʦʩʦʙ, ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʤʝʥʝʥʠʷ 

ʜʠʟʝʣʷ, ʘ ʪʘʢʞʝ ʧʨʷʤʦʛʦ ʩʞʠʛʘʥʠʷ ʧʣʘʩʪʤʘʩʩʳ. 

ʆʙʳʢʥʦʚʝʥʥʳʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʩʦʩʪʦʠʪ ʠʟ 

ʧʝʩʢʘ, ʱʝʙʥʷ, ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʦʨʦʰʢʘ, ʘ ʪʘʢʞʝ 

ʙʠʪʫʤʘ. ʂʨʦʤʝ ʪʦʛʦ ʟʘʯʘʩʪʫʶ ʧʨʠʤʝʥʷʶʪ ʯʝʨʥʦʝ 

ʟʦʣʦʪʦ(ʥʝʬʪʴ). ɺʳʰʝʜʰʠʡ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʥʝʵʢʦʣʦʛʠʯʝʥ ʩʦʛʣʘʩʥʦ ʘʙʩʦʣʶʪʥʦ ʚʩʝʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʥʝʚʦʟʦʙʥʦʚʠʤʳʭ 

ʨʝʩʫʨʩʦʚ, ʧʨʠʩʫʪʩʪʚʠʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʢʮʝʥʪʠʨʫʝʪ 

ʚʨʝʜʦʥʦʩʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʥʠʢʘʢ ʥʝ 

ʧʦʚʩʶʜʫ. ʇʣʘʩʪʤʘʩʩʦʚʳʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ 100 % ʩ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʨʦʤʝ ʪʦʛʦ ʢ ʜʘʥʥʦʤʫ 

ʚʠʜʫ ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʚʠʜʠʤʳʤʠ ʧʣʶʩʘʤʠ ʧʝʨʝʜ 

ʦʙʳʯʥʳʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʣʘʥ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʤʘʩʰʪʘʙʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʩʬʘʣʴʪʘ,  ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠʤʝʨʘʤʠ ʩʣʫʞʘʪ ʧʦʜʲʝʟʜʥʘʷ ʜʦʨʦʛʘ, ʚʝʜʫʱʘʷ ʢ 

ʜʦʤʫ ʄʘʢʢʘʨʪʥʠ, ʠ  ʜʦʨʦʛʘ ʧʦ ʛʨʘʬʩʪʚʫ ʂʘʤʙʨʠʷ.  

ʊʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ ʘʩʬʘʣʴʪʘ 

ʧʨʦʭʦʜʠʣʦ ʚ ʕʥʬʠʣʜʝ (ʉʝʚʝʨʥʘʷ ɸʥʛʣʠʷ), ʚ 

ɼʘʤʬʨʠʩʝ ʠ ɻʦʣʣʫʵʡʝ (ʐʦʪʣʘʥʜʠʷ), ʚ ʕʩʪʦʥʠʠ ʠ 

ɸʚʩʪʨʘʣʠʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʘʩʬʘʣʴʪʘ 

ʩʦʜʝʨʞʘʪʝʣʴʥʘ. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʳʪʘʣʦʩʴ ʥʘʡʪʠ ʠʜʝʘʣʴʥʫʶ ʬʦʨʤʫʣʫ ʧʝʨʝʨʘʙʦʪʢʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʩʬʘʣʴʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʣʘʩʪʠʢʘ. 

ʋ ʪʨʝʭ ʩʦʫʯʨʝʜʠʪʝʣʝʡ MacRebur ʥʘ ʩʦʟʜʘʥʠʝ 

ʢʦʥʮʝʧʮʠʠ ʧʣʘʩʪʠʢʦʚʦʛʦ ʘʩʬʘʣʴʪʘ ʫʰʣʦ ʥʝʩʢʦʣʴʢʦ 

ʣʝʪ. ʃʠʰʴ ʚ ʘʧʨʝʣʝ 2016 ʛʦʜʘ ʚʩʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ 

ʟʘʢʨʝʧʣʝʥʳ ʚ ʜʦʢʫʤʝʥʪʘʭ ʠ ʣʠʮʝʥʟʠʨʦʚʘʥʳ. 

ɻʣʘʚʥʘʷ ʩʫʱʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʫʧʥʘ ʩ ʮʝʣʴʶ 

ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʫʚʣʝʢʘʶʱʠʭʩʷ. ʇʨʦʮʝʜʫʨʘ 

ʩʦʚʝʨʰʘʝʪʩʷ ʧʦʩʣʝʜʫʶʱʠʤ ʩʧʦʩʦʙʘʤ: 

 ʉʦʙʠʨʘʶʪʩʷ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʦʪʭʦʜʳ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ, ʟʘʯʘʩʪʫʶ ʨʘʥʝʝ 

ʨʘʟʦʙʨʘʥʥʳʝ. ɺʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʩʳʨʴʝʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʢ ʧʝʨʝʨʘʙʦʪʢʝ 

(ʦʯʠʱʘʶʪ, ʩʫʰʘʪ). 

ʉʳʨʴʝʚʳʝ ʤʘʪʝʨʠʘʣʳ ʩʣʝʜʫʶʪ ʚ ʛʨʘʥʫʣʷʪʦʨ, 

ʠʟʤʝʣʴʯʘʶʪ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʦʪʭʦʜʳ ʚ ʢʨʦʰʝʯʢʫ. 

ʆʙʲʝʤʦʤ ï 5 ʤʤ. 

ɿʘʪʝʤ ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʯʘʩʪʠʮʳ ʩʤʝʰʠʚʘʶʪʩʷ 

ʚʤʝʩʪʝ ʩ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʤ ʪʘʡʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ 

(ʥʝʢʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʙʦʶ ʵʣʝʢʪʨʦʘʢʪʠʚʘʪʦʨ 

ʥʝʚʝʜʦʤʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ). 

ʇʨʠ 180 ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ ʩʤʝʩʴ ʩʤʝʰʠʚʘʶʪ 

ʠ ʧʣʘʚʷʪ ʜʦ ʩʦʩʪʦʷʥʠʷ ʪʷʛʫʯʝʡ ʞʠʜʢʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʭʦʜʠʪ ʯʪʦ-ʪʦ ʩʭʦʞʝʝ ʩ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʤ ʩʦʩʪʘʚʦʤ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʤʦʪʨʠʪʩʷ ʨʘʚʥʦ ʢʘʢ 

ʥʝʧʨʦʟʨʘʯʥʘʷ ʛʨʘʥʫʣʘ. 
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ɼʦʨʦʛʠ ʠʟ ʧʣʘʩʪʤʘʩʩʳ ʠʤʝʶʪ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ.   

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʜʦʨʦʛ 

ʩʣʝʜʫʶʱʠʝ: 

-ʕʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ (ʥʝʬʪʴ, ʪʦʧʣʠʚʦ, 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʠʟʚʝʩʪʥʷʢ, ʧʝʩʦʢ). 

-ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʟʘʱʠʱʝʥʘ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʣʘʩʪʠʢʦʤ.  

-ʇʣʘʩʪʠʢʦʚʳʝ ʜʦʨʦʛʠ ʙʝʟʦʧʘʩʥʳ, ʪʘʢ ʢʘʢ 

ʭʦʨʦʰʘʷ ʪʝʢʩʪʫʨʘ (ʤʘʪʝʨʠʘʣ ʧʦʨʠʩʪʳʡ ʠ ʦʪʣʠʯʥʦ 

ʮʝʧʣʷʝʪ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʢʦʣʝʩʘ, ʩʦʟʜʘʚʘʷ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ).  

ʅʝʜʦʩʪʘʪʢʠ: 

-ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʦʨʦʛ ʦʯʝʥʴ  

ʥʝʚʳʛʦʜʥʦ, ʠʭ ʩʪʦʠʤʦʩʪʴ ʚʝʣʠʢʘ. 

-ɼʦʨʦʛʠ ʥʝʧʨʦʯʥʳʝ: ʥʝʚʦʜʦʫʩʪʦʡʯʠʚʳ, ʥʝ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʚʳʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʠ ʙʦʣʴʰʠʤ 

ʚʝʩʘʤ (ʢʘʯʝʩʪʚʦ ʘʩʬʘʣʴʪʘ ʩʣʘʙʝʝʪ). 

-ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʘʩʪʠʢʦʚʳʭ ʜʦʨʦʛ.  

-ɼʦʨʦʛʠ ʠʟ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʤʫʩʦʨʘ 

ʪʦʢʩʠʯʥʳ: ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʤʦʛʫʪ 

ʚʳʜʝʣʷʪʴʩʷ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʚʣʠʷʶʪ 

ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ. 

-ʄʦʱʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʨʦʛ ʟʘʚʠʩʠʪ ʦʪ 

ʨʝʩʫʨʩʦʚ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʥʘʣʘʞʝʥʘ ʩʠʩʪʝʤʘ ʨʘʟʜʝʣʴʥʦʛʦ ʩʙʦʨʘ ʤʫʩʦʨʘ, ʘ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʘʩʬʘʣʴʪʘ ʥʫʞʝʥ ʯʠʩʪʳʡ, 

ʩʦʨʪʠʨʦʚʘʥʥʳʡ ʧʣʘʩʪʠʢ.  

ʅʦ ʪʝʦʨʠʷ ʝʜʠʥʠʯʥʦʛʦ ʩʦʟʳʚʘ ʤʫʩʦʨʘ ʩʦʚʩʝʤ 

ʥʠʢʘʢ ʥʝ ʩʦʚʝʨʰʝʥʥʘ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʦʡ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʫ ʩʠʣʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʭʘʨʘʢʪʝʨʥʳʝ 

ʯʝʨʪʳ ʚʝʩʴʤʘ ʙʫʜʝʪ ʧʨʝʙʳʚʘʪʴ ʚ ʩʚʷʟʠ ʚʤʝʩʪʝ ʩ 

ʨʝʩʫʨʩʦʚ. 

ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʣʶʩʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʝʨʝʚʝʰʠʚʘʶʪ: 

ʀʟʙʘʚʣʝʥʠʝ ʵʢʦʣʦʛʠʠ ʩʦʚʩʝʤ ʥʠʢʘʢ ʥʝ ʛʦʨʘʟʜ 

ʚʳʩʪʦʷʪʴ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʚʤʝʩʪʥʦ ʚʤʝʩʪʝ ʩ 3-ʤ ̫

ʧʨʦʮʝʥʪʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. 

ʉʚʝʜʝʥʠʷ ʪʘʢ ʢʘʢ ʨʝʩʫʨʩʳ ʚʤʝʩʪʦ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʩʧʦʨʷʞʝʥʠʷ 2-ʫʭ ʦʩʪʨʦʢʦʥʝʯʥʳʭ 

ʧʨʦʙʣʝʤ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʝʜʴ ʧʝʨʠʦʜ ʧʦʰʣʠ ʙʫʢʚʘ ʚ 

ʜʘʥʥʫʶ ʪʘʢ ʢʘʢ ʨʘʙʦʪʫ ʟʘʱʠʪʳ ʥʘʪʫʨʳ, ʥʦ 

ʧʨʝʜʦʩʪʘʚʠʣʠ ʙ ʤʝʥʴʰʝ ʚʳʛʦʜʳ. 

ʊʦʢʩʠʯʥʳʝ ʢʘʯʝʩʪʚʘ ʧʣʘʩʪʠʢʘ ʚʳʨʘʞʘʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʚʝʩʴʤʘ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʪʦʯʥʦ 

ʪʘʢʞʝ ʨʘʚʥʦ ʢʘʢ ʨʘʚʥʦ ʢʘʢ ʢʘʢ ʤʠʥʠʤʫʤ, 80-100 

ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ). 

ʃʝʛʠʪʠʤʥʘʷ ʙʘʟʘ ï ʪʨʫʜʥʦʩʪʴ ʥʘʞʠʚʥʦʝ, 

ʨʝʛʫʣʷʨʥʦ ʜʦʧʫʩʪʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠʢʘʟ, ʚ ʩʣʫʯʘʝ 

ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʦʥ ʧʨʦʪʝʢʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʘʙʩʦʣʶʪʥʦ 

ʚʩʝʤ ʚ ʚʳʛʦʜʫ (ʩʪʨʦʝʥʠʝ ʵʢʦ- ʟʜʨʘʚʳʭ ʣʠʥʠʡ ʩʦʚʩʝʤ 

ʥʠʢʘʢ ʥʝ ʩʪʘʥʝʪ çʥʝʣʝʛʘʣʴʥʳʤ ʙʠʟʥʝʩʦʤè). 

ʇʨʦʜʫʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʤʝʩʪʝ ʩ 

ʚʪʦʨʩʳʨʴʷ ʪʦʣʴʢʦ ʣʠʰʴ ʪʦʣʴʢʦ ʧʨʦʩʪʠʤʫʣʠʨʫʝʪ 

ʪʝʦʨʠʶ ʝʜʠʥʠʯʥʦʛʦ ʩʦʟʳʚʘ ʤʫʩʦʨʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʚʳʢ 

ʅʦʚʝʡʰʫʶ ʤʳʩʣʴ ʧʦʜʭʚʘʪʠʣʠ ʩʦʛʣʘʩʥʦ 

ʮʝʣʦʤʫ ʩʚʝʪʫ. ɸʥʘʣʦʛʠ ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʠʜʝʡ 

ʚʦʟʥʠʢʣʠ, ʚ ɸʥʛʣʠʠ, ʚ ɽʚʨʦʧʝ,  ʚ ɸʤʝʨʠʢʝ, ʚ ɸʟʠʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʪʣʠʯʠʣʠʩʴ. ʂʦʥʮʝʧʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʫʪʝʡ ʠʟ 

ʧʣʘʩʪʤʘʩʩʳ ʚʦʟʥʠʢʣʘ  ʥʝ ʚʤʝʩʪʝ ʩ ʊʦʙʠ ʄʘʢʢʘʨʪʥʠ, 

ʘ ʚʤʝʩʪʝ ʩ ʠʥʜʫʩʩʢʦʡ ʬʠʨʤʦʡ KK 

PlasticWasteManagement Ltd. ʀʥʞʝʥʝʨʳ ʠ ʀʥʜʠʠ 

ʟʘʧʘʪʝʥʪʦʚʘʣʠ  ʦʪʢʨʳʪʠʝ ʝʱʝ ʚ 2002 ʛ.. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠ ʥʠʭ ʠʤʝʝʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝ ʚ 

ɹʘʥʛʘʣʦʨʝ, ʘ ʪʘʢʞʝ ʥʝʢʪʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪ ʪʨʠʜʮʘʪʴ 

ʪʦʥʥ ʧʣʘʩʪʤʘʩʩʦʚʦʛʦ ʤʫʩʦʨʘ ʚ ʜʝʥʴ.  

ʂʘʥʘʜʩʢʘʷ ʧʨʝʜʧʨʠʷʪʠʝ Green Mantra ʥʘʯʘʣʘ 

ʬʘʚʦʨʠʪʦʤ ʚ ʮʝʣʦʡ ʅʦʨʜʦʚʦʡ ɸʤʝʨʠʢʝ ʚ 

ʩʦʙʩʪʚʝʥʥʦʡ ʦʙʣʘʩʪʠ. ʀʥʞʝʥʝʨʳ ʜʘʥʥʦʡ ʬʠʨʤʳ 

ʩʦʟʜʘʣʠ ʥʦʫ-ʭʘʫ, ʚʤʝʩʪʝ ʩ ʧʦʜʜʝʨʞʢʦʡ ʢʘʢʦʚʦʡ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʩʪʘʥʝʪ ʚ 20% ʩʢʣʘʜʳʚʘʪʴʩʷ ʩ 

ʧʝʨʝʜʝʣʘʥʥʦʛʦ ʧʣʘʩʪʤʘʩʩʳ. 

ʉʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ ʜʝʡʩʪʚʫʝʪ 

ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ DowChemical. ɺ 

2017 ʛʨʘʤʤ. ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʤʝʥʥʦ ʦʥʘ 

ʟʘʚʝʨʰʠʣʘ ʜʦʛʦʚʦʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʣʝʢʪʠʚʥʦʡ 

ʪʨʫʜʝ ʩʦʚʤʝʩʪʥʦ ʚʤʝʩʪʝ ʩ ʀʥʜʦʥʝʟʠʡʩʢʠʤ 

ʛʦʩʧʦʜʩʪʚʦʤ. ɽʝ ʮʝʣʴ ï ʨʝʮʠʢʣʠʥʛ ʬʨʘʛʤʝʥʪʦʚ, 

ʚʦʟʚʨʘʱʝʥʠʝ ʠʭ ʚ ʦʙʨʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʩʬʘʣʴʪʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʚʤʝʩʪʝ ʩ ʧʣʘʩʪʠʢʘ, 

ʙʠʪʫʤʘ ʘ ʢʨʦʤʝ ʪʦʛʦ ʨʦʪʪʠʟʠʪʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʠʷ ʩʦʙʣʶʜʘʶʪ ʚ ʩʝʢʨʝʪʝ. DowChemical 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʜʦʨʦʛʝ ʚ 2-ʫʭ ʟʘʩʝʣʝʥʥʳʭ ʪʦʯʢʘʭ 

ʀʥʜʠʠ. 

ɼʦʨʦʛʠ ʚʤʝʩʪʝ ʩ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʣʘʩʪʤʘʩʩʦʡ ʚ ʈʫʩʩʢʦʡ ʬʝʜʝʨʘʮʠʠ. 

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʩʦʚʩʝʤ ʥʝ ʦʪʩʪʘʝʪ 

ʦʪ ʦʙʱʝʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ.  ʇʨʦʝʢʪʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ʅʘ ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ʪʨʫʜʘ 

ʚʣʠʷʝʪ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʶʱʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ 

ʙʘʟʘ. ʈʝʮʠʢʣʠʨʦʚʘʥʥʳʡ ʧʣʘʩʪʠʢ ʥʠʢʘʢ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟ-ʟʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ  ʠ ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʩʙʦʨʫ 

ʧʣʘʩʪʠʢʘ. 

ʌʠʨʤʳ, ʨʘʙʦʯʠʝ ʥʘʜʦ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʳʭ 

ʣʠʥʠʡ, ʧʨʠʣʘʛʘʶʪ ʫʩʠʣʠʷ ʚʤʝʩʪʝ ʩ ʤʠʰʝʥʴʶ 

ʜʘʥʥʦʛʦ, ʩ ʮʝʣʴʶ ʵʪʦʛʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʣʝʛʠʪʠʤʥʳʝ ʘʢʪʳ, ʘ ʢʨʦʤʝ ʪʦʛʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʝʪʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʪʨʫʜʷʪʩʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʩʬʘʣʴʪʘ ʚ ʈʫʩʩʢʦʡ 

ʬʝʜʝʨʘʮʠʠ: ʉʦʮʠʫʤ çʈʦʩʥʘʥʦè; çʉʀɹʋʈ ʍʦʣʜʠʥʛè. 

ʂ ʦʛʦʨʯʝʥʠʶ, ʩʣʦʞʠʣʘʩʴ ʩʣʦʞʥʘʷ ʘʪʤʦʩʬʝʨʘ 

ʩʦʚʤʝʩʪʥʦ ʚʤʝʩʪʝ ʩ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝʤ, 

ʣʝʛʘʣʠʟʘʮʠʝʡ, ʘ ʢʨʦʤʝ ʪʦʛʦ ʦʜʦʙʨʝʥʠʝʤ 

ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʣʠʥʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ɺʦʟʤʦʞʥʦ ʝʜʠʥʠʮʘ ʧʦʚʪʦʨʠʪʴ ʥʦʫ-ʭʘʫ ʚ 

ʜʦʤʘʰʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ? 

ʇʨʠʤʝʥʝʥʥʳʡ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʚʤʝʩʪʝ ʩ ʧʝʨʝʢʨʦʝʥʥʦʛʦ ʧʣʘʩʪʠʢʘ ʜʦʧʫʩʪʠʤʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʤʝʩʪʝ ʩ ʮʝʣʴʶ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʷʤ r

ʚ ʧʦʜʲʝʟʜʥʦʡ ʧʫʪʴ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʚʝʨʰʠʪʴ ʵʢʦʣʦʛʠʯʥʳʡ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʚ ʙʳʪʦʚʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ  ʧʣʘʩʪʤʘʩʩʦʚʳʝ ʦʩʪʘʪʢʠ, 

ʚʳʯʠʩʪʠʪʴ ʠʭ ʩ ʥʝʥʫʞʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚʳʩʫʰʠʪʴ. ɼʘʣʝʝ ʨʘʟʤʝʣʴʯʠʪʴ 

ʧʣʘʩʪʤʘʩʩʘ, ʘ ʪʘʢʞʝ ʨʘʩʪʦʧʠʪʴ. ɺ ʧʦʜʦʛʨʝʪʫʶ ʤʘʩʩʫ 

ʜʦʙʘʚʠʪʴ ʙʠʪʫʤ, ʛʨʘʚʠʡ ʧʝʨʝʤʝʰʘʪʴ ʚ ʦʜʥʦʨʦʜʥʫʶ 

ʤʘʩʩʫ. 
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ɺʳʰʝʜʰʫʶ ʤʘʩʩʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʚ 

ʧʨʦʝʤ, ʨʘʟʦʛʨʝʪʴ ʠ ʫʪʨʘʤʙʦʚʘʪʴ.  

ʄ  rʚʳʷʩʥʠʣʠ, ʯʪʦ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛ 

ʠʟ ʚʪʦʨʩʳʨʴʷ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʠʟʫʯʘʝʪʩʷ 

ʚ ʤʠʨʝ ʠ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ʋʯʠʪʳʚʘʷ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʥʦʚʘʮʠʠ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʠʜʝʶ ʣʶʜʝʡ ʪʦʣʴʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ, ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ ʠ ʪʨʝʭʤʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʘʨʭʠʪʝʢʪʦʨʳ ʠ ʩʪʨʦʠʪʝʣʠ ʚʦʧʣʦʱʘʶʪ ʚ ʞʠʟʥʴ ʩʘʤʳʝ ʩʤʝʣʳʝ ʠʜʝʠ ʠ 

ʢʦʥʮʝʧʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʠ "ʫʤʥʳʝ" ʩʪʨʦʠʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʩʪʘʣʠ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤʠ. ʅʘ ʵʪʦʡ ʚʦʣʥʝ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʷʚʣʷʝʪʩʷ 

ʙʠʦʥʠʢʘ, ʧʨʠʥʮʠʧʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʠʭ ʝʩʪʝʩʪʚʝʥʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʨʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʘʩʧʝʢʪʳ ʙʠʦʪʝʢʘ, ʩʪʠʣʠ ʠ ʧʨʠʤʝʨʳ ʙʠʦʥʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʥʠʢʘ, ʧʨʠʨʦʜʘ, ʘʨʭʠʪʝʢʪʫʨʘ, ʵʢʦʣʦʛʠʷ.  

 

ABSTRACT 

 

Architects and builders bring to life the most daring ideas and concepts thanks to modern technologies and 

approaches, innovative materials, a wide range of possibilities for three-dimensional modeling. Today, the movement 

for ecological, energy-efficient and "smart" construction is becoming particularly relevant. In this wave, one of the most 

progressive trends in architecture is bionics, the principle of which is the use of organic forms and their natural 

integration with the environment. This article will  cover the history, features, positive and negative aspects of bio-tech, 

styles and examples of bionic architecture. 

Keywords: bionics, nature, architecture, ecology. 

 

ʀʩʪʦʨʠʷ ʙʠʦʥʠʢʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. ɻʣʘʚʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʠʦʪʝʢʘ (ʜʨʫʛʦʝ ʥʘʟʚʘʥʠʝ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʙʠʦʥʠʢʠ) ʷʚʣʷʝʪʩʷ ʟʘʠʤʩʪʚʦʚʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʬʦʨʤ. ʆʜʥʘ ʠʟ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʩʘʤʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʙʠʦʥʠʢʦʡ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʘʨʤʦʥʠʯʥʦʛʦ ʝʜʠʥʩʪʚʘ ʤʝʞʜʫ 

ʘʨʭʠʪʝʢʪʫʨʦʡ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʦʡ. ɽʱʝ ʦʜʥʦʡ ʟʘʜʘʯʝʡ 

ʵʪʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʦʨʤʳ, 

ʦʪʣʠʯʘʶʱʝʡʩʷ ʢʨʘʩʦʪʦʡ ʠ ʛʘʨʤʦʥʠʝʡ, ʠʤʠʪʠʨʫʶʱʝʡ 

ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʟʫʤʥʦʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙ  r

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ - 

ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʵʥʝʨʛʠʶ ʚʝʪʨʘ ʠ ʪ.ʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʥʠʢʘ - ʵʪʦ ʧʨʠʢʣʘʜʥʘʷ 

ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʠʟʫʯʘʝʪ ʟʘʢʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʜʠʢʦʡ ʧʨʠʨʦʜʳ,  ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʟʥʘʥʠʡ ʚ ʙʠʦʣʦʛʠʠ ʠ ʚ ʪʝʭʥʠʢʝ, 

ʯʪʦʙʳ ʨʝʰʘʪʴ ʠʥʞʝʥʝʨʥʦ ï ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯʠ.  

ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ ʙʳʣ ʧʝʨʚʳʤ ʯʝʣʦʚʝʢʦʤ, 

ʦʙʨʘʪʠʚʰʠʤʩʷ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʢ ʧʨʠʨʦʜʝ 

(ʩʦʟʜʘʥʥʳʡ ʠʤ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ - ʦʨʥʠʪʦʧʪʝʨ 

ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʩʪʨʫʢʪʫʨʝ ʧʪʠʯʴʝʛʦ ʢʨʳʣʘ).  

ʇʦʵʪʦʤʫ ʦʥ ʧʦʧʳʪʘʣʩʷ ʧʝʨʝʩʪʨʦʠʪʴ ʩʪʨʫʢʪʫʨʫ 

ʢʨʳʣʴʝʚ ʧʪʠʮʳ ʠ ʤʝʭʘʥʠʟʤ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʦʥʠ ʜʚʠʛʘʣʠʩʴ. ʃʶʜʠ ʧʳʪʘʶʪʩʷ ʩʦʟʜʘʚʘʪʴ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʠʪʠʨʦʚʘʪʴ 

ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʝʛʦ 

ʠʥʪʝʨʝʩʫʶʪ.  

ʆʪʨʘʩʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʙʠʦʣʦʛʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʷ, ʥʘʭʦʜʷʪʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ 

ʦʙʲʝʜʠʥʷʶʪʩʷ.  

ʇʝʨʚʘʷ ʧʦʧʳʪʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʬʦʨʤʳ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʚʝʣʠʢʠʤ 

ʠʩʧʘʥʩʢʠʤ ʘʨʭʠʪʝʢʪʦʨʦʤ ɸʥʪʦʥʠʦ ɻʘʫʜʠ ʚ 

ʜʝʚʷʪʥʘʜʮʘʪʦʤ ʚʝʢʝ. ʉʦʟʜʘʥʥʳʡ ʠʤ ʧʘʨʢ ɻʫʵʣʷ 

ʥʘʟʳʚʘʝʪʩʷ "ʧʨʠʨʦʜʘ, ʟʘʩʪʳʚʰʘʷ ʚ ʢʘʤʥʝ" (ʨʠʩʫʥʦʢ 

1). ʈʘʙʦʪʘ ʤʘʩʪʝʨʘ ʧʦʣʦʞʠʣʘ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʶ 

ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʙʠʦʥʠʯʝʩʢʦʤ ʩʪʠʣʝ. 

ɸʨʭʠʪʝʢʪʦʨʳ ʚʩʝʛʦ ʤʠʨʘ ʚʟʷʣʠ ʙʠʦʥʠʢʫ ʥʘ 

ʚʦʦʨʫʞʝʥʠʝ. ʇʨʠʚʝʨʞʝʥʮʳ ʙʠʦʥʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʧʨʠʨʦʜʘ ʩʦʟʜʘʣʘ ʩʘʤʳʝ ʵʩʪʝʪʠʯʥʳʝ, ʩʦʚʝʨʰʝʥʥʳʝ, 

ʜʦʣʛʦʚʝʯʥʳʝ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ.  
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ʈʠʩʫʥʦʢ 1. ʇʘʨʢ ɻʫʵʣʷ. 

 

ʇʦ ʩʣʫʯʘʶ 100-ʣʝʪʠʷ ʌʨʘʥʮʫʟʩʢʦʡ 

ʨʝʚʦʣʶʮʠʠ ʚ ʇʘʨʠʞʝ ʩʦʩʪʦʷʣʘʩʴ ɺʩʝʤʠʨʥʘʷ 

ʚʳʩʪʘʚʢʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʡ ʚʳʩʪʘʚʢʠ 

ʧʣʘʥʠʨʦʚʘʣʦʩʴ  ʚʦʟʚʝʩʪʠ ʙʘʰʥʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 

ʩʠʤʚʦʣʠʟʠʨʦʚʘʪʴ ʚʝʣʠʯʠʝ ʌʨʘʥʮʫʟʩʢʦʡ ʨʝʚʦʣʶʮʠʠ 

ʠ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ.  

ɺ ʢʦʥʢʫʨʩʝ ʧʨʦʝʢʪʦʚ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 700 

ʨʘʙʦʪ. ʇʦʙʝʜʠʣʘ ʨʘʙʦʪʘ ʬʨʘʥʮʫʟʘ ʕʡʬʝʣʷ. ʕʪʘ 

ʙʘʰʥʷ ʩʪʘʣʘ ʩʠʤʚʦʣʦʤ ʬʨʘʥʮʠʠ, ʪʘʢ ʢʘʢ ʧʦʨʘʟʠʣʘ 

ʚʩʝʭ ʩʚʦʠʤ ʠʟʷʱʝʩʪʚʦʤ.  

ʉʦʚʨʝʤʝʥʥʳʤʠ ʠʥʞʝʥʝʨʘʤʠ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʷ ʙʘʰʥʠ ʚ ʪʦʯʥʦʩʪʠ 

ʧʦʚʪʦʨʷʝʪ ʩʪʨʦʝʥʠʝ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. 

ʇʝʨʠʦʜ 18-19 ʚʝʢʦʚ. ʇʨʦʤʳʰʣʝʥʥʘʷ 

ʨʝʚʦʣʶʮʠʷ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ  ʜʘʣʘ ʤʦʱʥʳʡ ʪʦʣʯʦʢ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʪʝʦʨʝʪʠʢʦʚ  ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʠ ʧʦʵʪʦʤʫ ʧʝʨʝʩʤʦʪʨʝʣʠ ʠʜʝʶ 

çʧʨʠʨʦʜʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳè.  

ʆʩʥʦʚʥʘʷ  ʯʘʩʪʴ ʙʠʦʥʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʩʪʨʝʤʠʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʬʫʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʩʪʠʣʝʡ, ʥʝʞʝʣʠ ʢ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ.  

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʭʨʘʤ ʉʚʷʪʦʛʦ 

ʉʝʤʝʡʩʪʚʘ ɸʥʪʦʥʠʦ ɻʘʫʜʠ, ʜʠʟʘʡʥ ʢʦʪʦʨʦʛʦ ʯʝʨʧʘʝʪ 

ʚʜʦʭʥʦʚʝʥʠʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʫʟʦʨʦʚ ʨʘʩʪʝʥʠʡ 

(ʨʠʩ. 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʍʨʘʤ ʉʚʷʪʦʛʦ ʉʝʤʝʡʩʪʚʘ 

 

ʇʦʩʤʦʪʨʝʚ, ʥʘ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ ʩʨʘʟʫ ʞʝ 

ʚʦʟʥʠʢʘʶʪ ʘʩʩʦʮʠʘʮʠʠ ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʨʘʞʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʳ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʦʩʪʝʡ. ʊʘʢʦʝ ʧʦʜʨʘʞʘʥʠʝ 

ʧʨʠʨʦʜʝ ʦʩʥʦʚʘʥʦ ʥʘ ʫʣʫʯʰʝʥʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʟʜʘʥʠʡ ɻʘʫʜʠ. ɺ "ʂʨʠʩʪʘʣ ʇʵʣʘʩ" ɼʞʦʟʝʬʘ ʇʘʢʩʪʦʥʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʰʝʪʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʧʨʦʪʦʪʠʧʦʤ ʞʝʩʪʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʠʪʠʨʫʶʱʝʡ 

ʩʪʨʫʢʪʫʨʫ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʦʩʪʝʡ.  

ʍʨʫʩʪʘʣʴʥʳʡ ʜʚʦʨʝʮ ʪʘʢʞʝ ʠʤʠʪʠʨʫʝʪ 

ʚʝʥʦʟʥʫʶ ʪʢʘʥʴ ʚʦʜʷʥʳʭ ʣʠʣʠʡ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʙʝʜʨʝʥʥʳʭ ʢʦʩʪʷʭ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʥʘʪʷʞʝʥʠʝ ʟʜʘʥʠʷ, ʧʦʟʚʦʣʷʷ ʝʤʫ 

ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʡ ʚʝʩ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ 

ʇʝʨʠʦʜ 20-21 ʚʝʢʘ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ  ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʙʠʦʥʠʢʘ ʚ 

ʦʩʥʦʚʥʦʤ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʘʭ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. ʕʪʦ ʜʝʡʩʪʚʠʝ ʩʚʷʟʘʥʦ ʩ ʨʘʩʪʫʱʝʡ 

ʦʟʘʙʦʯʝʥʥʦʩʪʴʶ, ʩʚʷʟʘʥʥʦʡ ʩ ʛʣʦʙʘʣʴʥʳʤ 

ʧʦʪʝʧʣʝʥʠʝʤ ʠ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʨʦʩʪʦʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ. ʇʨʠʤʝʨʦʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʙʠʦʥʠʯʝʩʢʦʛʦ 

ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ʅʠʢʦʣʘʩʘ ɻʨʠʤʰʦʫ 

"ʕʜʝʤ" (2001) (ʨʠʩ. 3) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʧʨʠʨʦʜʥʳʭ ʙʠʦʤʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʝʩʢʦʣʴʢʦ 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʢʫʧʦʣʦʚ, ʚʜʦʭʥʦʚʣʝʥʥʳʭ 

ʧʫʟʳʨʴʢʘʤʠ, ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ. 

 

 
ʈʠʩʫʥʦʢ 3. ʕʜʝʤ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʙʠʦʥʠʢʠ.  

ɹʝʟ ʩʦʤʥʝʥʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʥʝ 

ʪʦʣʴʢʦ ʢʨʠʚʠʟʥʘ ʦʯʝʨʪʘʥʠʡ ʬʦʨʤʳ, ʥʦ ʠ ʚʥʝʰʥʝʝ 

ʩʭʦʜʩʪʚʦ ʩ ʨʘʢʦʚʠʥʘʤʠ ʤʦʣʣʶʩʢʦʚ, ʧʯʝʣʠʥʳʤʠ 

ʩʦʪʘʤʠ, ʧʪʠʯʴʠʤʠ ʧʘʥʮʠʨʷʤʠ, ʚʝʪʢʘʤʠ ʣʝʩʥʳʭ 

ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʪ.ʜ. 

 ʇʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʚʨʝʤʝʥʥʘʷ ʙʠʦʥʠʢʘ ʩʦʟʜʘʣʘ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ, ʙʦʣʝʝ ʛʘʨʤʦʥʠʯʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ.  

ʆʥʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʤʘʪʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʙʰʠʨʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʦʚ ʠ 3D-

ʚʠʟʫʘʣʠʟʘʮʠʠ. ɹʠʦʥʠʢʘ ʠʤʝʝʪ ʪʨʠ ʨʘʟʜʝʣʘ: 

¶ ʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʚ ʢʦʪʦʨʦʡ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʚʥʫʪʨʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ.  

¶ ʪʝʦʨʝʪʠʯʝʩʢʠʡ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ  

ʤʦʜʝʣʝʡ ʧʨʦʠʩʭʦʜʷʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

¶ ʪʝʭʥʠʯʝʩʢʠʡ, ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʝʪʚʦʨʝʥʠʝ ʚ 

ʞʠʟʥʴ ʩʦʟʜʘʥʥʦʡ ʙʠʦʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʭʦʜʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʪ.ʧ. 

ʆʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʥʪʝʨʴʝʨʘ ʚ 

ʙʠʦʥʠʯʝʩʢʦʤ ʩʪʠʣʝ ʷʚʣʷʶʪʩʷ: 
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1. ʆʪʩʫʪʩʪʚʠʝ ʩʠʤʤʝʪʨʠʠ. 

ɺ ʠʥʪʝʨʴʝʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʣʘʚʥʳʝ ʠʟʛʠʙʳ, 

ʩʦʟʜʘʶʱʠʝ ʠʣʣʶʟʠʶ ʜʚʠʞʝʥʠʷ. ʆʪʜʝʣʴʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʥʝʟʘʤʝʪʥʦ ʩʪʳʢʫʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʠ ʯʘʩʪʦ ʨʘʟʜʝʣʝʥʳ ʪʦʣʴʢʦ ʦʩʚʝʱʝʥʠʝʤ, 

ʥʝʙʦʣʴʰʠʤʠ ʠʟʦʛʥʫʪʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, 

ʜʚʫʭʫʨʦʚʥʝʚʳʤʠ ʧʦʣʘʤʠ ʠʣʠ ʥʠʰʘʤʠ. 

2. ʆʨʛʘʥʠʯʝʩʢʘʷ ʬʦʨʤʘ. 

ʇʦʩʢʦʣʴʢʫ ʚʥʫʪʨʝʥʥʠʝ ʵʣʝʤʝʥʪʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʠʥʘʤʠʯʥʳʤ ʩʠʣʫʵʪʦʤ ʠ 

ʩʭʦʜʩʪʚʦʤ ʩ ʧʨʠʨʦʜʥʳʤʠ ʬʦʨʤʘʤʠ, ʟʜʝʩʴ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʜʝʢʦʨʘʪʠʚʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʧʦʚʪʦʨʷʶʱʠʝ ʢʦʥʪʫʨʳ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚ 

ʚʠʜʝ ʢʘʧʝʣʴ, ʢʨʫʛʦʚ ʠ ʧʯʝʣʠʥʳʭ ʩʦʪ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ 

ʨʝʣʴʝʬʘ ʧʝʩʢʘ ʠʣʠ ʤʦʨʩʢʠʭ ʚʦʣʥ. 

3. ɹʝʪʦʥ ʢʘʢ ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʪʜʝʣʢʠ. 

ʂʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʚʷʞʫʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʜʭʦʜʷʪ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʦʚ ʠ ʚʦʧʣʦʱʝʥʠʷ ʙʠʦʠʥʞʝʥʝʨʠʠ 

ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠʥʪʝʨʴʝʨʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʦʚ ʠ 

ʚʦʧʣʦʱʝʥʠʷ ʙʠʦʠʥʞʝʥʝʨʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʠʥʪʝʨʴʝʨʘ 

ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ 

ʦʩʥʦʚʝ ʙʝʪʦʥʘ. ʇʣʘʩʪʠʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʥʘʪʫʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʯʝʥʴ ʚʘʞʥʘ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʦʟʠʮʠʷʤ ʠʥʪʝʨʴʝʨʘ ʦʨʛʘʥʠʯʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʚʥʫʪʨʝʥʥʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʟʜʘʥʠʷ. ʏʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ 

ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʥʮʝʧʮʠʠ 

ʩʦʦʨʫʞʝʥʠʷ,  ʚ ʩʝʢʮʠʷʭ ʯʘʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ 

ʩʦʭʨʘʥʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʪʝʢʩʪʫʨʘ ʙʝʪʦʥʘ.  

4. ɸʢʮʝʥʪ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʩʚʷʟʴ ʩ ʧʨʠʨʦʜʦʡ ʪʘʢʞʝ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ 

ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʠʥʪʝʨʴʝʨʘ ʙʠʦʪʝʢʘ ʷʚʣʷʶʪʩʷ 

ʧʘʥʦʨʘʤʥʳʝ ʦʢʥʘ. ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʩʪʝʧʝʥʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ, ʢʨʳʰʘ ʯʘʩʪʦ 

ʦʙʦʨʫʜʦʚʘʥʘ ʦʢʥʘʤʠ-ʬʦʥʘʨʷʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʢʥʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʚʠʞʝʥʠʝʤ ʩʦʣʥʮʘ. 

5. ʅʝʘʛʨʝʩʩʠʚʥʘʷ  ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ. 

ʉʧʦʢʦʡʥʳʝ ʧʘʩʪʝʣʴʥʳʝ ʪʦʥʘ ʩʦʟʜʘʶʪ 

ʦʱʫʱʝʥʠʝ  ʚʦʟʜʫʰʥʦʩʪʠ ʠʥʪʝʨʴʝʨʘ,  ʢʘʢ ʙ  r

ʩʚʷʟʳʚʘʷ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʦ  ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʦʡ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʦʪʪʝʥʢʘʤ ʙʝʣʦʛʦ, 

ʩʝʨʦʛʦ, ʜʨʝʚʝʩʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʠ ʧʝʩʦʯʥʦʛʦ ʮʚʝʪʦʚ.  

 

 
 

ʈʠʩʫʥʦʢ 4. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʜʠʟʘʡʥ ʕʢʦʣʦʛʠʷ. 

 

ʇʨʠʨʦʜʝ, ʦʪʚʝʜʝʥʦ ʦʯʝʥʴ, ʤʘʣʦ ʤʝʩʪʘ ʚ 

ʛʦʨʦʜʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. ʅʝ ʫ ʢʘʞʜʦʛʦ 

ʛʦʨʦʞʘʥʠʥʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʝʪʠʪʴ ʦʪʜʘʣʝʥʥʳʝ 

ʜʝʨʝʚʥʠ ʤʝʞʜʫ ʣʫʛʘʤʠ ʠ ʧʦʣʷʤʠ. ɼʣʷ ʤʥʦʛʠʭ ʣʶʜʝʡ 

ʚʳʝʟʜ ʠʟ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʕʪʘ 

ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʥʠʢʠ ʠ ʧʦʤʦʛʘʝʪ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘʰʫ ʩʚʷʟʴ ʩ ʜʠʢʦʡ  ʧʨʠʨʦʜʦʡ. 

 ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʟʘʡʥ, ʩʪʨʝʤʠʪʩʷ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʯʝʣʦʚʝʢʫ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʧʨʠʢʦʩʥʫʪʴʩʷ ʩ ʧʨʠʨʦʜʦʡ, ʥʝ 

ʧʦʢʠʜʘʷ ʧʨʠʚʳʯʥʦʡ ʩʨʝʜʳ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʣʶʜʷʤ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ 

ʵʢʦʩʠʩʪʝʤʳ. 

 ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ 

ʚʦʜʳ ʠʣʠ ʚʝʪʨʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʵʢʦʥʦʤʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 5. ʉʦʚʨʝʤʝʥʥʦʝ ʘʪʨʠʫʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

 

ɽʩʣʠ ʚ ʙʦʣʴʰʦʤ ʛʦʨʦʜʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʣʦʱʘʜʝʡ ʠ ʧʘʨʢʦʚʳʭ ʟʦʥ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʘʜʳ ʠ 

"ʟʝʣʝʥʳʝ ʩʪʝʥʳ" ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʛʦʨʦʜ ʜʳʰʘʣ ʛʣʫʙʞʝ. ʕʪʦʪ ʜʠʟʘʡʥ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ. "ɿʝʣʝʥʦʝ ʛʨʘʬʬʠʪʠ" - ʦʜʥʦ ʠʟ 

ʩʘʤʳʭ ʠʥʪʝʨʝʩʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʵʪʦʛʦ ʜʠʟʘʡʥʘ. 

ʅʘʧʨʠʤʝʨ, ʦʥʦ ʤʦʞʝʪ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪʴ ʠʟ ʤʭʘ 

ʢʦʪʦʨʳʡ ʤʠʥʠʤʘʣʝʥ  ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ  ʫʭʦʜʘ, ʥʦ 

ʠʜʝʘʣʝʥ  ʯʪʦʙʳ ʫʢʨʘʩʠʪʴ ʛʦʨʦʜ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʢʨʳʰʘ ʥʝʙʦʩʢʨʝʙʘ - ʵʪʦ ʪʦʞʝ  

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ,  ʢʦʪʦʨʳʡ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʤʦʞʝʪ ʪʚʦʨʯʝʩʢʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʤʝʩʪʘ ʚ ʛʦʨʦʜʝ, ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ  ʦʪʚʝʯʘʶʱʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷʤ  "ʟʝʣʝʥʦʛʦ".  

ʂʦʥʝʯʥʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʟʘʡʥ, ʢʦʪʦʨʳʡ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʙʠʦʥʠʢʝ, - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʫʢʪʠʚʥʦʝ 

ʨʝʰʝʥʠʝ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʥʦ ʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʩʘʤʳʭ ʦʙʳʯʥʳʭ 

ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ ʥʘʩ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. 

 

 
 

ʈʠʩʫʥʦʢ 6. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʟʘʡʥ 
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ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʜʠʟʘʡʥ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʥʘʪʫʨʘʣʴʥʳʭ  

ʤʘʪʝʨʠʘʣʦʚ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, 

ʧʨʠʨʦʜʥʳʝ ʦʙʨʘʟʳ - ʚʩʝ ʵʪʦ ʚʳʜʝʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʜʠʟʘʡʥ ʚ ʦʪʜʝʣʴʥʫʶ ʵʩʪʝʪʠʯʝʩʢʫʶ ʢʘʪʝʛʦʨʠʶ. ʄ  r

ʤʦʞʝʤ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʵʪʦ "ʢʦʥʩʝʨʚʘʪʠʚʥʘʷ" 

ʬʠʣʦʩʦʬʠʷ, ʥʝʦʙʨʘʙʦʪʘʥʥʘʷ ʠ ʙʣʠʟʢʘʷ ʢ 

ʧʨʠʤʠʪʠʚʥʦʡ. ʇʨʠʨʦʜʘ ʫʯʠʪ ʥʘʩ ʧʨʦʩʪʦʪʝ, 

ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ ʠ ʛʘʨʤʦʥʠʠ, ʢʦʪʦʨʳʭ ʥʘʤ ʪʘʢ ʥʝ 

ʭʚʘʪʘʝʪ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʧʦʣʥʦʤ ʧʦʪʨʷʩʝʥʠʡ, 

ʥʝʘʢʪʫʘʣʴʥʳʭ ʚʝʱʝʡ ʠ ʬʘʥʪʘʟʠʡ. 

 ʕʢʦʜʠʟʘʡʥ ʠʜʝʘʣʝʥ: ʥʝʪ ʥʠʢʘʢʦʛʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ "ʟʝʣʝʥʳʭ" 

ʚʝʱʝʡ, ʚʩʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʘʨʤʦʥʠʠ, ʢʦʪʦʨʘʷ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʣʦʞʠʚʰʝʤʩʷ ʤʠʨʝ. ɿʘʢʘʟʯʠʢʫ ʥʫʞʥʦ 

ʪʦʣʴʢʦ ʩʜʝʣʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ 

"ʧʨʠʨʦʜʥʳʡ ʜʠʟʘʡʥ" ʩʦʟʜʘʥ ʩʘʤʦʡ ʧʨʠʨʦʜʦʡ ʟʘʜʦʣʛʦ 

ʜʦ ʮʝʭʦʚ, ʬʘʙʨʠʢ ʠ ʟʘʚʦʜʦʫʧʨʘʚʣʝʥʠʡ.  

ʎʝʣʴ ʜʠʟʘʡʥʝʨʘ - ʩʦʭʨʘʥʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ 

ʬʦʨʤʫ ʧʨʠʨʦʜʳ ʠ ʧʝʨʝʜʘʪʴ ʝʝ ʚ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʘ 

ʥʝ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʘʩʧʝʢʪʳ. ɻʣʘʚʥʳʝ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʜʝʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʯʘʩʪʥʳʤ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʦʙʲʝʢʪʘʤ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ 

ʇʣʶʩʳ: 

1. ʆʨʠʛʠʥʘʣʴʥʦʩʪʴ ʘʨʭʠʪʝʢʪʫʨʳ. 

ɹʠʦʪʝʢ  ʜʦ ʩʠʭ ʧʦʨ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚʩʝ 

ʝʱʝ ʜʦʚʦʣʴʥʦ ʨʝʜʢʠʤ ʫʥʠʢʘʣʴʥʳʤ ʩʪʠʣʝʤ, ʦʩʦʙʝʥʥʦ 

ʚ ʯʘʩʪʥʦʤ ʜʦʤʦʩʪʨʦʝʥʠʠ. ʇʦʵʪʦʤʫ ʧʨʘʢʪʠʯʝʩʢʠ 

ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʩʪʘʥʦʚʠʪʩʷ ʫʥʠʢʘʣʴʥʳʤ 

ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʠʩʢʫʩʩʪʚʘ. ʈʝʘʣʠʟʘʪʦʨʘʤʠ ʪʘʢʠʭ, 

ʜʠʟʘʡʥ -ʧʨʦʝʢʪʦʚ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʠʤʝʥʠʪʳʝ 

ʘʨʭʠʪʝʢʪʦʨʳ,  ʩʧʦʩʦʙʥʳʝ  ʨʝʘʣʠʟʦʚʘʪʴ, ʚʩʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʛʨʫʟʢʦʡ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ 

ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʟʜʘʥʠʷ ʚ ʣʘʥʜʰʘʬʪ. ʀʜʝʷ, ʣʝʞʘʱʘʷ ʚ 

ʦʩʥʦʚʝ ʜʠʟʘʡʥʘ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ 

ʬʦʨʤʘʤʠ ʜʝʣʘʝʪ ʦʙʲʝʢʪ ʮʝʥʥʳʤ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ; 

2. ɹʣʘʛʦʫʩʪʨʦʝʥʥʘʷ  ʩʨʝʜʘ. 

ʃʝʛʢʦ ʧʝʨʝʪʝʢʘʝʤʳʝ ʬʦʨʤʳ, ʩʭʦʞʠʝ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʦʡ, ʥʝʘʛʨʝʩʩʠʚʥʘʷ ʮʚʝʪʦʚʘʷ 

ʛʘʤʤʘ, ʠʥʩʦʣʷʮʠʦʥʥʘʷ ʥʘʧʦʣʥʝʥʥʦʩʪʴ ʧʦʤʝʱʝʥʠʡ  

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʠʥʪʝʨʴʝʨ ʚ ʩʪʠʣʝ ʙʠʦʪʝʢ ʧʦʟʚʦʣʷʝʪ, 

ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦ.  

 

 
 

ʈʠʩʫʥʦʢ 7. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʫʶʪʥʘʷ ʩʨʝʜʘ 

 

ʄʠʥʫʩʳ: 

1. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʥʘʷ ʧʦʣʠʪʠʢʘ 

ʎʝʥʘ ʦʙʲʝʢʪʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʮʝʥʥʦʩʪʠ 

ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ, ʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʘʤʦʛʦ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɸʨʭʠʪʝʢʪʫʨʥʘʷ 

ʙʠʦʥʠʢʘ ʪʨʝʙʫʝʪ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ  

ʧʨʦʮʝʩʩʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʫʥʠʢʘʣʴʥʳʝ ʧʦ 

ʩʣʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʙʫʶʪ ʫʯʝʪʘ ʙʦʣʴʰʦʛʦ 

ʫʯʝʪʘ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʈʘʙʦʪʘ  

ʘʨʭʠʪʝʢʪʦʨʦʚ ʠʜʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʣʘʥʜʰʘʬʪʥʳʤʠ 

ʜʠʟʘʡʥʝʨʘʤʠ ʠ ʠʥʞʝʥʝʨʘʤʠ, ʪʘʢ ʢʘʢ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ  ʩʦʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ, 

ʥʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʚ  

ʧʨʦʝʢʪʠʨʫʝʤʫʶ ʩʨʝʜʫ ʩ ʫʯʝʪʦʤ ʨʝʣʴʝʬʘ, ʥʘʛʨʫʟʦʢ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʩʨʝʜʦʚʳʭ 

ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʪʨʦʷʱʝʛʦʩʷ ʦʙʲʝʢʪʘ. ɺʳʧʦʣʥʝʥʠʝ 

ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʠ 

ʥʘʥʝʩʝʥʠʝ ʪʦʨʢʨʝʪ-ʙʝʪʦʥʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʭʦʨʦʰʝʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ, ʥʘʣʠʯʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʚʳʩʦʢʦʦʧʣʘʯʠʚʘʝʤʳʭ ʦʧʳʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ; 

2. ʊʨʫʜʥʦʨʝʘʣʠʟʫʝʤʳʡ  ʩʪʠʣʴ. 

ʂʘʞʜʳʡ ʩʪʨʦʷʱʠʡʩʷ ʦʙʲʝʢʪ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʠʣʷ ʙʠʦʪʝʢ ï ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ 

ʥʦʚʘʮʠʷ, ʢʦʛʜʘ ʚ  ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʠʚʥʦʩʷʪʩʷ ʥʦʚʳʝ ʠʜʝʠ ʠ ʩʫʧʝʨ-ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʪʦʜʳ. ʕʪʦ ʧʫʪʴ ʪʝʨʥʠʩʪ, ʩ ʧʨʦʙʘʤʠ ʠ ʦʰʠʙʢʘʤʠ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ   ʠʜʝʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

 

ʉʪʠʣʠ ʙʠʦʥʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʠʦʥʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ:  

- ɸʨʦʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ (ʨʠʩ. 8): ʚʜʦʭʥʦʚʣʝʥʘ 

ʧʦʟʚʦʥʦʯʥʠʢʦʤ ʞʠʚʦʪʥʦʛʦ, ʦʥ ʩʦʟʜʘʝʪ ʙʦʣʝʝ  

ʞʝʩʪʢʦʝ ʟʜʘʥʠʝ. 

 

 
 

ʈʠʩʫʥʦʢ 8. ʉʦʦʨʫʞʝʥʠʝ ʚ ʬʦʨʤʝ ʘʨʢʠ 

 

- ʉʪʨʫʢʪʫʨʘ ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʠ (ʨʠʩʫʥʦʢ 9): 

 ɺʜʦʭʥʦʚʣʝʥ ʨʘʟʣʠʯʥʳʤʠ ʨʘʢʦʦʙʨʘʟʥʳʤʠ ʠ 

ʯʝʨʝʧʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʤʦʞʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ 

ʚʥʫʪʨʝʥʥʶʶ ʩʠʣʫ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɿʜʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʵʪʦʪ ʩʪʠʣʴ, ʷʚʣʷʶʪʩʷ 

ʛʠʙʢʠʤʠ ʠ ʧʦʜʘʪʣʠʚʳʤʠ. 
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ʈʠʩʫʥʦʢ 9. ʉʪʨʫʢʪʫʨʘ ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʠ 

 

ʉʪʨʫʢʪʫʨʘ ʪʦʥʢʦʡ ʦʙʦʣʦʯʢʠ: ʚʜʦʭʥʦʚʣʝʥʘ 

ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʠ ʞʠʚʦʪʥʳʤʠ ʢʣʝʪʢʘʤʠ. ɺ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. 

ʉʧʠʨʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ (ʨʠʩ. 10):  ʚʜʦʭʥʦʚʣʝʥʘ 

ʣʠʩʪʴʷʤʠ ʧʦʜʦʨʦʞʥʠʢʘ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ. ɿʜʘʥʠʷ ʩ ʪʘʢʠʤ 

ʜʠʟʘʡʥʦʤ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ.  

 

 
 

ʈʠʩʫʥʦʢ 10. ʉʧʠʨʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ 

 

ʉʪʨʫʢʪʫʨʘ ʩʝʪʯʘʪʳʭ ʦʙʦʣʦʯʝʢ (ʨʠʩ. 11): ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʷʭ ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʩʪʠʣʝ ʭʘʡ-ʪʝʢ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʢʦʪʦʨʳʭ  

ʠʟʦʛʥʫʪʳ ʢʦʥʪʫʨʳ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʩʦʟʜʘʥʠʷ ʥʝʣʠʥʝʡʥʦʡ ʠ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʥʘ 

ʦʩʥʦʚʝ ʩʝʪʯʘʪʦʡ ʦʙʦʣʦʯʢʠ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢ ʵʪʦʛʦ 

ʚʠʜʘ ʢʦʥʩʪʨʫʢʮʠʡ ð ɺ.ɻ. ʐʫʭʦʚ. 

 

 
ʈʠʩʫʥʦʢ 11. ʐʫʭʦʚʩʢʘʷ ʙʘʰʥʷ ʚ ʄʦʩʢʚʝ 

 

ʇʨʠʤʝʨʳ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʙʠʦʥʠʢʠ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. 

ʕʡʬʝʣʝʚʘ ʙʘʰʥʷ ʚ ʇʘʨʠʞʝ (ʨʠʩ. 12): 

 

 
 

ʈʠʩʫʥʦʢ 12. ʕʡʬʝʣʝʚʘ ʙʘʰʥʷ 

 

ɺ 1889 ʛʦʜʫ ɻʫʩʪʘʚ ʕʡʬʝʣʴ ʧʨʝʜʩʪʘʚʠʣ 

ʠʟʦʙʨʘʞʝʥʠʝ ʕʡʬʝʣʝʚʦʡ ʙʘʰʥʠ. ʕʪʦ ʩʪʨʫʢʪʫʨʥʦʝ- 

ʩʦʦʨʫʞʝʥʠʝ ʧʦ ʧʨʘʚʫ,  ʩʪʘʣʦ ʩʯʠʪʘʪʴʩʷ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʨʘʥʥʠʭ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʥʠʢʠ ʚ 

ʠʥʞʝʥʝʨʥʦʤ ʜʝʣʝ. ɿʘ ʜʦʣʛʦ ʧʦʯʪʠ ʟʘ 40 ʣʝʪ, ʜʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʕʡʬʝʣʝʚʦʡ ʙʘʰʥʠ ʧʨʦʬʝʩʩʦʨ ʍʝʨʤʘʥ 

ʬʦʥ ʄʝʡʝʨ ʟʘʥʠʤʘʣʩʷ ʠʟʫʯʝʥʠʝʤ ʢʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʛʦʣʦʚʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʛʜʝ ʦʥʘ 

ʠʟʛʠʙʘʝʪʩʷ ʠ ʚʭʦʜʠʪ ʚ ʩʫʩʪʘʚ ʧʦʜ ʫʛʣʦʤ.  

ʀʪʦʛʦʤ ʦʩʥʦʚʘʥʥʦʤ, ʥʘ ʠʟʫʯʝʥʠʠ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʳ ʰʚʝʡʮʘʨʩʢʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ʘʥʘʪʦʤʠʠ, ʧʦ 

ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʘ ʧʦ ʢʘʢʦʡ-ʪʦ ʧʨʠʯʠʥʝ ʢʦʩʪʠ ʥʝ 

ʣʦʤʘʶʪʩʷ ʧʦʜ ʪʷʞʝʩʪʴʶ ʪʝʣʘ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ  

ʩʦʟʜʘʥ  ʜʠʟʘʡʥ ʕʡʬʝʣʝʚʦʡ ʙʘʰʥʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʌʦʥ ʄʝʡʝʨ ʦʙʥʘʨʫʞʠʣ, 

ʯʪʦ ʛʦʣʦʚʢʘ ʢʦʩʪʠ ʙʳʣʘ ʧʦʢʨʳʪʘ ʩʣʦʞʥʦʡ ʩʝʪʴʶ 

ʤʠʥʠʘʪʶʨʥʳʭ ʢʦʩʪʝʡ, ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʡ ʩʝʪʠ 

ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʩʪʴ ʫʜʠʚʠʪʝʣʴʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʣʘʩʴ. 

ɿʘʢʦʥʦʤʝʨʥʦ, ʯʪʦ ʵʪʘ  ʩʝʪʴ ʠʤʝʝʪ ʩʪʨʦʛʫʶ 

ʛʝʦʤʝʪʨʠʶ.  

ɼʨʫʛʦʡ ʰʚʝʡʮʘʨʩʢʠʡ ʠʥʞʝʥʝʨ ʂʘʨʣ ʂʫʣʴʤʘʥ 

ʚ 1866 ʛʦʜʫ ʦʙʦʙʱʠʣ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, 

ʦʪʢʨʳʪʳʝ ʬʦʥ ʄʝʡʝʨʦʤ. ʉʧʫʩʪʷ ʧʦʯʪʠ ʜʚʘʜʮʘʪʴ ʣʝʪ 

ʕʡʬʝʣʴ ʠʩʧʦʣʴʟʦʚʘʣ ʝʩʪʝʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʛʨʫʟʢʠ ʩ ʧʦʤʦʱʴʶ ʠʟʦʛʥʫʪʳʭ ʩʫʧʧʦʨʪʦʚ. Torso 

Turning ʠʣʠ ʇʦʚʦʨʦʪ ʪʫʣʦʚʠʱʘ (ʨʠʩ 13):  

 
ʈʠʩʫʥʦʢ 13. ʄʥʦʛʦʵʪʘʞʥʦʝ ʞʠʣʦʝ ʟʜʘʥʠʝ çTurning 

Torsoè 
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ɺ 1999 ʛʦʜʫ ɼʞʦʥʥʠ ʆʨʙʝʢ ʫʚʠʜʝʣ 

ʩʢʫʣʴʧʪʫʨʫ ʚ ʙʨʦʰʶʨʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʂʘʣʘʪʨʘʚʫ 

ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʚʢʣʘʜʦʤ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʢʦʥʢʫʨʩ 

ʤʦʩʪʘ ʕʨʝʩʫʥʥ. ɺʜʦʭʥʦʚʣʝʥʥʳʡ ʩʣʫʯʘʝʤ, ʆʨʙʝʢ 

ʦʪʧʨʘʚʠʣʩʷ ʚ ʎʶʨʠʭ, ʯʪʦʙʳ ʚʩʪʨʝʪʠʪʴʩʷ ʩ 

ʂʘʣʘʪʨʘʚʦʡ ʠ ʧʦʧʨʦʩʠʪʴ ʝʛʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʞʠʣʦʡ 

ʜʦʤ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çTurning Torsoè, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʜʝʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʧʝʨʝʧʣʝʪʘʶʱʠʭʩʷ ʢʫʙʦʚ. 

çTurning Torsoè ʵʪʦ ʧʨʦʯʥʦʝ ʩʪʘʪʠʯʥʦʝ 

ʟʜʘʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʝʚʷʪʠ ʧʷʪʠʵʪʘʞʥʳʭ 

ʧʷʪʠʫʛʦʣʴʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʟʘʢʨʫʯʠʚʘʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʤʝʨʝ ʧʦʜʲʝʤʘ; ʚʝʨʭʥʷʷ 

ʩʝʢʮʠʷ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʥʘ 90 ʛʨʘʜʫʩʦʚ ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ ʦʪ ʧʝʨʚʦʛʦ ʵʪʘʞʘ. ʂʘʞʜʳʡ ʵʪʘʞ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʧʷʪʠʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʚʨʘʱʘʶʱʝʡʩʷ 

ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʝʨʜʮʝʚʠʥʳ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ 

ʚʥʝʰʥʝʡ ʩʪʘʣʴʥʦʡ ʨʘʤʦʡ. ɼʚʝ ʥʠʞʥʠʝ ʯʘʩʪʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ. ʉ ʪʨʝʪʴʝʡ 

ʧʦ ʜʝʚʷʪʫʶ ʩʝʢʮʠʠ ʚʤʝʱʘʶʪ 147 ʢʚʘʨʪʠʨ.  

ʆʧʝʨʥʳʡ ʪʝʘʪʨ ʚ ʉʠʜʥʝʝ (ʨʠʩ 14):  

 

 
ʈʠʩʫʥʦʢ 14. Sydney Opera House 

 

 

ʇʣʘʚʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʇʝʢʠʥʝ (ʨʠʩ 15): 

 

 
 

ʈʠʩʫʥʦʢ 15. ʇʣʘʚʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ çɺʦʜʷʥʦʡ ʢʫʙè 

 

ɾʠʣʦʡ ʜʦʤ çʅʘʫʪʠʣʫʩè ʠʣʠ çʈʘʢʦʚʠʥʘè ʚ 

ʅʘʫʢʘʣʴʧʘʥʝ (ʨʠʩ 16): 

 

 
 

ʈʠʩʫʥʦʢ 16. ɾʠʣʦʡ ʜʦʤ çʅʘʫʪʠʣʫʩè 

 

   

ɹʠʦʥʠʯʝʩʢʠʡ ʜʦʤ-ʨʘʢʦʚʠʥʘ ʚ ʇʦʜʤʦʩʢʦʚʴʝ (ʨʠʩ. 17-19): 

 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 

 
1. ɿʘʜʦʨʦʞʥʘʷ ɸ.ʆ.ɺɿɸʀʄʆʉɺʗɿʔ ɸʈʍʀʊɽʂʊʋʈʓ ɾʀʃʓʍ 

ʆɹʈɸɿʆɺɸʅʀʁ ʀ ʕʄʆʎʀʆʅɸʃʔʅʆɻʆ ɹʃɸɻʆʇʆʃʋʏʀʗ 

ʃʖɼɽʁ  ɺ ʩʙʦʨʥʠʢʝ: ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ: 
ʚʟʛʣʷʜ ʤʦʣʦʜʳʭ. ʉʙʦʨʥʠʢ ʪʨʫʜʦʚ XI ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

(ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. ʅʘʫʯ. ʨʝʜʘʢʪʦʨʳ ɼ.ɺ. ɺʘʣʴʢʦ, 
ɸ.ʄ. ʈʦʤʦʜʠʥʘ. ʏʝʣʷʙʠʥʩʢ, 2022. ʉ. 924-931. 

2.  ʗʭʴʷ ʄ.ʗ.ʄ. ɻɸʈʄʆʅʀʗ ɸʈʍʀʊɽʂʊʋʈʓ ʉ ʇʈʀʈʆɼʆʁ 

ʀ ʋʉʊʆʁʏʀɺʓʁ ɼʀɿɸʁʅ  ɺ ʩʙʦʨʥʠʢʝ: ʉʆɺʈɽʄɽʅʅʓɽ 
ʇʈʆɹʃɽʄʓ ɸʈʍʀʊɽʂʊʋʈʓ ʀ ɻʈɸɼʆʉʊʈʆʀʊɽʃʔʉʊɺɸ . 

ʉʙʦʨʥʠʢ ʜʦʢʣʘʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ɹʝʣʛʦʨʦʜ, 2022. ʉ. 175-185. 
3. ɹʫʪʘʙʝʢʦʚʘ ɸ.ʉ. ʇʈʀʅʎʀʇʓ ɹʀʆʌʀʃʔʅʆɻʆ ɼʀɿɸʁʅɸ 

ɺ ʆʈɻɸʅʀɿɸʎʀʀ ʂʆʄʌʆʈʊʅʆɻʆ ʇʈʆʉʊʈɸʅʉʊɺɸ // 
ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ. 2022. ʊ. 12.  ̄3 (48). ʉ. 95-

99. 

4. ʖ.ʉ.ʃʝʙʝʜʝʚ  çɸʨʭʠʪʝʢʪʫʨʘ ʠ ʙʠʦʥʠʢʘè  ʄʦʩʢʚʘ,  

ʉʪʨʦʡʠʟʜʘʪ, 1977ʛ. 
5. ʂʦʤʘʨʦʚʘ ʅ.ɼ., ʊʠʪʦʚʘ ɼ.ʉ.  ɸʈʍʀʊɽʂʊʋʈʅɸʗ ɹʀʆʅʀʂɸ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. 2022. ˉ 2 (14). ʉ. 65-68. 

6. ɼʦʣʙʠʥ ʅ.ʉ., ʂʦʤʘʨʦʚʘ ʅ.ɼ., ɼʘʡʨʦʥʘʩ ʄ.ɺ.  
ʈɽʉʋʈʉʆʉɹɽʈɽɻɸʖʑʀɽ ʉʊʈʆʀʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ // 

ɺ ʩʙʦʨʥʠʢʝ: ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ʉʙʦʨʥʠʢ ʠʟʙʨʘʥʥʳʭ ʩʪʘʪʝʡ IV ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʉʘʨʘʪʦʚ, 2021. ʉ. 29-41. 

7. ʂʦʤʘʨʦʚʘ ʅ.ɼ., ɻʣʫʱʝʥʢʦ ʂ.ʉ.  ʉʆɺʈɽʄɽʅʅʓɽ 

ʊɽʍʅʆʃʆɻʀʀ ɺ ʉʌɽʈɽ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ 
ʥʘʫʢʘ. 2021.  ̄1 (11). ʉ. 55-58. 

8. ʂʦʤʘʨʦʚʘ ʅ.ɼ., ʅʠʛʦʨʦʞʠʥʘ ɽ.ʉ., ɼʦʣʙʠʥ  ʅ.ʉ.   

ʕʅɽʈɻʆʉɹɽʈɽɾɽʅʀɽ, ɸ ʊɸʂɾɽ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ 
ɺ ʉʌɽʈɽ ɾʂʍ   ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. 2021.  ̄2 (12). ʉ. 29-32. 

9. ʂʦʤʘʨʦʚʘ ʅ.ɼ., ʂʦʟʠʥ ʄ.  ʇɽʈʉʇɽʂʊʀɺʓ  
ɹʓʉʊʈʆɺʆɿɺʆɼʀʄʆɻʆ ɾʀʃʔʗ  ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. 

2020.  ̄2 (10). ʉ. 85-88.  
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10. ʂʦʤʘʨʦʚʘ ʅ.ɼ., ɻʫʙʘʥʦʚ ɼ.ʆ., ɸʜʫʯʠʥ ɼ.ɸ., ʈʫʩʥʷʢ ɺ.ʀ.  

ʂʆʄʇʆɿʀʎʀʆʅʓɽ ʄɸʊɽʈʀɸʃʓ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ // 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. 2018.  ̄2 (6). ʉ. 13-16. 

11. ʂʦʤʘʨʦʚʘ ʂ.ʉ., ʐʫʤʠʣʦʚʘ ɺ.ʉ., ʂʦʤʘʨʦʚʘ ʅ.ɼ.  ʂ 

ʇɽʈʉʇɽʂʊʀɺɽ  ʈɽʅʆɺɸʎʀʀ ʉʊɸʈʆɻʆ ɾʀʃʆɻʆ ʌʆʅɼɸ // 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. 2017.  ̄1 (3). ʉ. 65-67. 
12. ʂʦʤʘʨʦʚʘ ʅ.ɼ., ʂʫʨʙʘʪʦʚ ɺ.ʃ.  ʇɽʈʉʇɽʂʊʀɺʓ  

ʄʆʅʆʃʀʊʅʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ  ɺ ʩʙʦʨʥʠʢʝ: 

ʅɸʋʂʆɽʄʂʀɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʀʅʅʆɺɸʎʀʀ. ʩʙʦʨʥʠʢ 
ʜʦʢʣʘʜʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

2016. ʉ. 176-180. 

13. ɻʫʙʘʥʦʚ ɼ.ʆ., ʂʦʤʘʨʦʚʘ ʅ.ɼ. ʂ ʚʦʧʨʦʩʫ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ 
ʮʝʤʝʥʪʦʚ ʠ ʙʝʪʦʥʦʚ // ʋʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘ. 2016.  ̄2 (2). ʉ. 

69-71. 

14. ʂʦʤʘʨʦʚʘ ʅ.ɼ. ʊɽʍʅʆʃʆɻʀʀ  ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆɻʆ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ɺʆ ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ 
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ɸʅʅʆʊɸʎʀʗ 

 ʉʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ, ʧʣʘʥʦʤʝʨʥʦ ʚʦʧʣʦʱʘʷ ʚ ʞʠʟʥʴ 

ʧʦʩʣʝʜʥʠʝ ʥʘʫʯʥʳʝ ʠʜʝʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʉʚʦʶ ʩʪʘʪʴʶ  ̫ ʭʦʯʫ ʧʦʩʚʷʪʠʪʴ ʪʘʢʦʡ ʧʨʦʬʝʩʩʠʠ ʢʘʢ 

ʢʘʤʝʥʱʠʢ, ʢʦʪʦʨʘʷ ʧʨʦʯʝʤʫ ʪʦ ʦʪʥʝʩʝʥʘ ʚ ʨʘʟʨʷʜ ʥʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʟʘʙʳʪʦʡ ʠʥʦʛʜʘ ʜʘʞʝ ʥʝ ʥʫʞʥʦʡ. ʂʘʤʝʥʱʠʢ 

ï ʵʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚʘʰʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʘʥʪʘʟʠʠ. ʂʘʤʝʥʱʠʢʠ ð ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ 

ʨʝʤʦʥʪʫ ʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʢʘʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʤʝʥʱʠʢ, ʢʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ, ʨʝʤʝʩʣʦ, ʤʘʩʪʝʨʩʪʚʦ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. 

 

ABSTRACT 

Modern construction is progressing quite quickly, systematically implementing the latest scientific ideas of 

development and technology. I want to devote my article to such a profession as a bricklayer, which is also classified as 

not promising forgotten sometimes not even necessary. A bricklayer is a person who can realize your architectural 

fantasies. Masons are specialists in the repair or construction of stone structures. 

Key words: bricklayer, brickwork, craft, craftsmanship, construction works. 

 

ʅʝ ʟʨʷ ʛʦʚʦʨʷʪ, ʯʪʦ ʢʘʤʝʥʱʠʢʠ ʩʨʦʜʥʠ 

ʵʢʩʧʝʨʪʘʤ, ʢʦʪʦʨʳʝ ʟʥʘʶʪ, ʢʘʢ ʩʪʨʦʠʪʴ ʩʪʝʥʳ ʠʣʠ 

ʤʦʩʪʳ; ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʳʤ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ 

ʯʝʨʪʝʞʘʤʠ ʠ ʠʟʤʝʨʝʥʠʷʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ; ʣʶʜʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʩʚʦʶ ʞʠʟʥʴ ʣʠʮʦʤ ʢ ʣʠʮʫ ʩ 

ʢʘʤʥʷʤʠ, ʥʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙʥʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ. 

ʈʝʤʝʩʣʦ ʢʘʤʝʥʱʠʢʘ ð ʦʜʥʦ ʠʟ ʜʨʝʚʥʝʡʰʠʭ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʝ ʩ ʧʝʨʚʦʙʳʪʥʳʭ ʚʨʝʤʝʥ. 

ʄʘʩʪʝʨʩʪʚʦ ʢʘʤʝʥʱʠʢʦʚ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʠʟ 

ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ: ʢʘʤʝʥʥʳʝ ʟʜʘʥʠʷ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʩ ʥʝʟʘʧʘʤʷʪʥʳʭ ʚʨʝʤʝʥ. 

ʇʝʨʚʦʙʳʪʥʳʝ ʣʶʜʠ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʤʝʥʴ 

ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʚʦʠʭ ʜʦʤʦʚ ʠ ʜʨʫʛʠʭ 

ʩʦʦʨʫʞʝʥʠʡ.  

  

ʈʠʩʫʥʦʢ 1  ʉʥʠʤʦʢ  ʚʦʩʩʘʞʜʘʶʱʠʡ  ʨʘʙʦʪʫ ʜʨʝʚʥʠʭ ʢʘʤʝʥʴʱʠʢʦʚ 

 

ɿʜʘʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʣʦʞʝʥʳ ʠʟ 

ʢʘʤʥʝʡ ʚʝʩʦʤ ʚ ʜʝʩʷʪʢʠ ʪʦʥʥ, ʢʦʪʦʨʳʝ ʧʣʦʪʥʦ 

ʧʨʠʣʝʛʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʩʪʦʷʪ ʪʳʩʷʯʠ ʣʝʪ. ʄʥʦʛʠʝ 

ʜʨʝʚʥʠʝ ʟʜʘʥʠʷ ʚʦʩʭʠʱʘʶʪ ʚʳʩʦʯʘʡʰʠʤ ʫʨʦʚʥʝʤ 

ʨʘʙʦʪʳ ʜʨʝʚʥʠʭ ʠʥʞʝʥʝʨʦʚ ʠ ʢʘʤʝʥʱʠʢʦʚ: ʦʪ 

ʝʛʠʧʝʪʩʢʠʭ ʧʠʨʘʤʠʜ ʜʦ ʜʨʝʚʥʝʛʦ ʛʦʨʦʜʘ ʠʥʢʦʚ 

ʂʫʩʢʦ ʠ ʛʦʨʦʜʘ ʠʥʢʦʚ ʄʘʯʫʙʠʯ, ʠʭ ʟʜʘʥʠʷ ʩʜʝʣʘʥʳ 

ʠʟ ʠʜʝʘʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʭ ʢʘʤʝʥʥʳʭ ʙʣʦʢʦʚ.  

ʋ ʢʘʤʝʥʱʠʢʦʚ ʚ ʪʦ ʚʨʝʤʷ ʥʝ ʙʳʣʦ ʞʝʣʝʟʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʦ ʦʥʠ ʙʳʣʠ ʚʳʩʦʢʦ-

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ: ʛʠʛʘʥʪʩʢʠʝ ʢʘʤʝʥʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʉʪʦʫʥʭʝʥʜʞ, ʩʦʭʨʘʥʠʣʠʩʴ 

ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʉʝʢʨʝʪ ʤʘʩʪʝʨʩʪʚʘ ʢʘʤʝʥʱʠʢʘ 

ʧʝʨʝʜʘʝʪʩʷ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. 
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ʈʠʩʫʥʦʢ 2  ɻʦʨʦʜʘ ʠʥʢʦʚ ʂʫʩʢʦ ʠ ʄʘʯʫʙʠʯ, ʉʪʦʫʥʭʝʥʜʞ 

 

ɿʥʘʝʪʝ ʣʠ ʚʳ, ʯʪʦ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʝʩʪʴ 

ʮʝʣʳʡ ʤʫʟʝʡ ʠʩʪʦʨʠʠ ʢʠʨʧʠʯʘ? ɺ ʝʛʦ ʢʦʣʣʝʢʮʠʶ 

ʚʭʦʜʷʪ ʩʪʦʣʝʪʥʠʝ ʠ ʜʚʫʭʩʦʪʣʝʪʥʠʝ ʢʠʨʧʠʯʠ, 

ʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʠʟʚʣʝʢʣʠ ʠʟ ʩʪʝʥ ʩʪʘʨʳʭ ʟʜʘʥʠʡ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʤʫʟʝʝ ʚ  r ʤʦʞʝʪʝ 

ʫʚʠʜʝʪʴ ʠ ʧʦʪʨʦʛʘʪʴ, ʥʘʧʨʠʤʝʨ, ʢʠʨʧʠʯʠ 

ʀʩʘʘʢʠʝʚʩʢʦʛʦ ʩʦʙʦʨʘ ʠ ɿʦʣʦʪʦʡ ʢʦʣʦʢʦʣ! ʄʫʟʝʡ 

ʥʘʯʘʣʩʷ ʩ ʥʝʩʢʦʣʴʢʠʭ ʢʠʨʧʠʯʝʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʦ 

ʚʨʝʤʷ ʙʣʦʢʘʜʳ ʠ ʦʙʩʪʨʝʣʦʚ ʃʝʥʠʥʛʨʘʜʘ ʚ ʜʝʪʩʪʚʝ 

ʦʩʥʦʚʘʪʝʣʷ ʤʫʟʝʷ. 

  

  
ʈʠʩʫʥʦʢ 3 ʄʫʟʝʡ ʢʠʨʧʠʯʘ ʛ. ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ 

 

ʂʘʤʝʥʱʠʢ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ 

ʧʨʦʬʝʩʩʠʡ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʂʘʞʝʪʩʷ, ʯʪʦ ʚʩʝ 

ʦʯʝʚʠʜʥʦ: ʟʘʤʝʰʠʚʘʡʪʝ ʮʝʤʝʥʪ, ʚʦʟʚʦʜʠʪʝ ʢʠʨʧʠʯʠ 

ʥʘ ʢʠʨʧʠʯʘʭ, ʘ ʟʘʪʝʤ ʥʘʙʣʶʜʘʡʪʝ, ʢʘʢ ʙʫʜʫʪ ʨʘʩʪʠ 

ʩʪʝʥʳ ʙʫʜʫʱʝʛʦ ʜʦʤʘ. ʅʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʵʪʦ ʪʘʢ 

ʧʨʦʩʪʦ? 

ʂʘʤʝʥʱʠʢʠ - ʵʪʦ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝʤ 

ʜʦʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʩʪʝʨ ʢʘʤʝʥʥʳʭ ʨʘʙʦʪ 

ʚʦʩʪʨʝʙʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʞʠʣʳʭ ʜʦʤʦʚ, 

ʥʦ ʠ ʜʣʷ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʘʢ ʤʦʩʪʳ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ.  

ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʘʤʝʥʱʠʢʦʚ ʷʚʣʷʶʪʩʷ ʢʣʘʜʢʘ ʢʠʨʧʠʯʘ, ʙʝʪʦʥʥʳʭ 

ʙʣʦʢʦʚ, ʰʣʘʢʦʙʣʦʢʦʚ ʠ ʧʝʥʦʙʣʦʢʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʢʣʘʜʢʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʚʨʫʯʥʫʶ, ʵʪʦ ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ - 

ʢʣʘʜʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʯʥʦʡ ʠ ʜʦʣʛʦʚʝʯʥʦʡ. 

ɺʳʧʦʣʥʷʷ ʜʘʥʥʳʡ ʚʠʜ ʨʘʙʦʪʳ  ʚ  r ʜʦʣʞʥʳ 

ʦʩʦʟʥʘʚʘʪʴ, ʥʝ ʠʟ ʩʪʨʘʭʘ, ʘ ʧʦ ʩʦʚʝʩʪʠ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪʳ ʚʘʰʠʭ ʫʩʠʣʠʡ ʠʤʝʶʪ ʰʘʥʩ ʦʩʪʘʪʴʩʷ ʥʘ 

ʚʝʢʘ! 

ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ñʢʠʨʧʠʯʥʳʝ ʩʪʘʥʜʘʨʪʳò - 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʟʤʝʨʳ ʢʠʨʧʠʯʝʡ. 

ɼʝʡʩʪʚʫʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʘʥʜʘʨʪ ʢʠʨʧʠʯʘ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʚ 1927 ʛʦʜʫ, ʠ ʝʛʦ 

ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 250Ĭ120Ĭ65 ʤʤ 

(ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʫʪʦʣʱʝʥʥʳʝ ʤʦʜʝʣʠ - 

250Ĭ120Ĭ88 ʤʤ). 

ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ, 

ʫʚʝʢʦʚʝʯʝʥʥʳʭ ʢʠʨʧʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʘʥʩʘʤʙʣʝʡ. 

ɺʩʷ ʂʨʘʩʥʘʷ ʧʣʦʱʘʜʴ - ʣʠʮʦ ʩʪʦʣʠʮʳ - ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʠʨʧʠʯʥʳʤʠ ʟʜʘʥʠʷʤʠ. 

ʉʪʝʥʳ ʠ ʙʘʰʥʠ ʂʨʝʤʣʷ ʠ ʩʦʙʦʨʘ ʉʚʷʪʦʛʦ ɺʘʩʠʣʠʷ - 

ʰʝʜʝʚʨʳ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʢʘʤʝʥʱʠʢʦʚ.  
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ʈʠʩʫʥʦʢ 3 ʇʨʠʤʝʨʳ ʢʠʨʧʠʯʥʦʛʦ ʟʦʜʯʝʩʪʚʘ ʥʘ ʂʨʘʩʥʦʡ ʧʣʦʱʘʜʠ 

ʅʦ ʜʘʞʝ ʩʝʡʯʘʩ ʢʠʨʧʠʯ ʥʝ ʫʪʨʘʪʠʣ ʩʚʦʝʡ 

ʧʦʧʫʣʷʨʥʦʩʪʠ: ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ 

ʤʦʜʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʜʠʟʘʡʥʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʚʘʨʪʠʨ ʷʚʣʷʝʪʩʷ ʩʪʠʣʴ ʣʦʬʪ, ʢʦʪʦʨʳʡ ʨʦʜʠʣʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʳʜʫʱʠʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʥʝʧʨʝʤʝʥʥʳʡ 

ʘʪʨʠʙʫʪ - ʛʦʣʳʝ ʢʠʨʧʠʯʥʳʝ ʩʪʝʥʳ 

   

   
ʈʠʩʫʥʦʢ 4 ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʠʣʴ ʣʦʬʪ ʚ ʜʠʟʘʡʥʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʚʘʨʪʠʨ 

 

 

ʅʦ, ʙʝʟʫʩʣʦʚʥʦ, ʚʩʝ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, 

ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʠʜʝʪ ʚ ʥʦʛʫ ʩ 

ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʚʩʝ ʙʫʜʝʪ ʪʦʣʴʢʦ ʣʫʯʰʝ ʠ 

ʥʘʜʝʞʥʝʝ. ʉʝʛʦʜʥʷ ʚʩʝ ʥʘʯʠʥʘʝʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʢ ʤʘʰʠʥʥʦʤʫ, ʠ 

ʩʝʡʯʘʩ ʩʦʟʜʘʝʪʩʷ 3D-ʧʝʯʘʪʴ ʙʝʪʦʥʘ. 

3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ð ʵʪʦ ʫʩʣʫʛʘ ʚ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ, ʥʦ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʦʥʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʝʘʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ.  

  

  
ʈʠʩʫʥʦʢ 5  ʇʨʠʤʝʨʳ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʷ 3D-ʧʝʯʘʪʠ 

ʇʦʣʫʯʝʥʠʝ ʛʦʪʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʥʝ 

ʪʦʣʴʢʦ ʩʥʠʞʘʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ 

ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʣʦʛʠʩʪʠʢʫ ʠ ʧʝʨʩʦʥʘʣ. 

ʕʣʝʤʝʥʪʳ ʠʟ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ 

ʩ ʧʦʤʦʱʴʶ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ.ʆʩʦʙʦʝ ʙʫʜʫʱʝʝ 

ʧʨʦʨʦʯʘʪ 3D-ʧʝʯʘʪʠ ʙʝʪʦʥʘ. ʆʜʥʘ ʠʟ ʤʥʦʛʠʭ 

ʙʘʟʠʨʫʶʱʘʷʩʷ ʚ ʀʨʢʫʪʩʢʝ, ʈʦʩʩʠʡʩʢʘʷ, ʢʦʤʧʘʥʠʷ 

ʫʞʝ ʧʨʝʜʣʘʛʘʝʪ ʜʦʩʪʫʧʥʳʝ, ʫʩʪʦʡʯʠʚʳʝ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʳʝ ʙʝʪʦʥʥʳʝ ʨʝʰʝʥʠʷ. ʆʥʘ ʩʦʟʜʘʣʘ 

ʜʦʤʘ ʩ ʧʦʤʦʱʴʶ 3D-ʧʨʠʥʪʝʨʘ. ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʨʦʩʩʠʡʩʢʦʛʦ 3D ʧʨʠʥʪʝʨʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʫʤʝʝʪ 

ʧʝʯʘʪʘʪʴ ʩʪʦʣʙʳ ʜʦʤʘ, ʙʝʟ ʥʘʧʨʘʚʣʷʶʱʠʭ, ʢʘʢ ʵʪʦ 

ʜʝʣʘʶʪ ʠ ʜʨʫʛʠʝ 3D ʧʨʠʥʪʝʨʳ, ʝʤʫ ʥʝ ʥʫʞʥʘ 

ʛʣʘʜʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʜʣʷ ʪʦʯʥʦʡ ʨʘʙʦʪʳ, ʦʥ ʩʘʤ 

ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʤʘʪʝʨʠʘʣ ʚ ʧʨʦʧʦʨʮʠʷʭ ʩʤʝʩʠ. 

ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ ʢ 2024 ʛʦʜʫ ʨʳʥʦʢ 3D-ʧʝʯʘʪʠ 

ʙʝʪʦʥʦʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚʳʨʘʩʪʝʪ ʜʦ 58 

ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ: 

-ʩʢʦʨʦʩʪʴ; 

- ʪʦʯʥʦʩʪʴ (ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ); 
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- ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʠʟʘʡʥʘ; 

-ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

- ʵʢʦʥʦʤʠʷ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʢʘʜʨʦʚʳʭ ʨʘʩʭʦʜʘʭ; 

-ʥʝ ʚʨʝʜʠʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʤʠʨʦʚʦʡ ʨʳʥʦʢ 

3D-ʧʝʯʘʪʠ ʙʝʪʦʥʦʤ ʜʝʣʠʪʩʷ ʥʘ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʧʝʯʘʪʴ ʠ ʵʢʟʦʧʝʯʘʪʴ. ʅʘ ʩʝʛʤʝʥʪ ʵʢʩʪʨʫʟʠʠ 

ʧʨʠʭʦʜʠʣʘʩʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ 3D-

ʧʝʯʘʪʠ ʙʝʪʦʥʦʤ ʚ 2025 ʛʦʜʫ, ʠ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ 

ʪʝʯʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʙʫʜʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ. ɽʩʪʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʩʪʨʫʢʮʠʡ ʚʦʟʚʝʜʝʥʥʳʭ ʵʪʠʤ 

ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʩʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 

ʤʝʪʦʜʦʚ 3D-ʧʝʯʘʪʠ ʙʝʪʦʥʘ ʜʣʷ ʟʜʘʥʠʡ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪ ʦʙʳʯʥʳʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ 

ʚʣʦʞʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʨʘʙʦʪʢʫ 

ʤʘʰʠʥ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʨʦʠʪʴ ʙʦʣʴʰʠʝ ʟʜʘʥʠʷ. ɺ 

ʩʚʷʟʠ ʩ ʙʫʨʥʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʝʡ ʩʧʨʦʩ ʥʘ ʪʘʢʠʝ 

ʧʨʠʥʪʝʨʳ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʨʘʩʪʠ. 

ɺ ʥʘʰʫ ʵʧʦʭʫ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʛʦ ʚʝʢʘ, ʯʪʦʙʳ 

ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʣʶʜʠ ʠʟʦʙʨʝʣʠ 

ʙʦʣʝʝ ʫʜʦʙʥʫʶ ʪʝʭʥʠʢʫ. ʕʪʦ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʚ 

ʩʬʝʨʝ ɾʂʍ, ʢʦʪʦʨʘʷ ʥʝ ʚʩʝʛʜʘ ʤʦʛʣʘ ʧʦʭʚʘʩʪʘʪʴʩʷ 

ʥʘʣʠʯʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʨʘʙʦʪ. ʋ 

ʵʣʝʢʪʨʦʥʘʩʦʩʦʚ ʜʣʷ ʛʨʷʟʥʦʡ ʚʦʜʳ ʤʥʦʛʦ ʨʘʙʦʪʳ. 

ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʤʫʥʘʣʴʥʳʤʠ 

ʩʣʫʞʙʘʤʠ ʜʣʷ ʦʪʢʘʯʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʠ ʧʨʦʨʳʚʝ 

ʢʘʥʘʣʠʟʘʮʠʠ. ʂ ʥʝʤʫ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ 

ʩʦʚʨʝʤʝʥʥʘʷ ʙʫʨʦʚʘʷ ʤʦʪʦʧʦʤʧʘ, ʢʦʨʧʫʩ ʢʦʪʦʨʦʡ 

ʚʳʧʦʣʥʝʥ ʠʟ ʣʠʪʦʡ ʩʪʘʣʠ. ʇʨʠʙʦʨ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ. ʏʝʨʝʟ 

ʩʝʢʮʠʶ ʥʘʩʦʩʘ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ 

ʜʠʘʤʝʪʨʦʤ ʜʦ 30 ʤʤ, ʢʦʪʦʨʳʝ ʧʦʜʘʶʪ, 

ʧʝʨʝʤʝʰʠʚʘʶʪ ʠ ʧʝʨʝʢʘʯʠʚʘʶʪ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ 

ʙʫʨʦʚʳʭ ʤʦʪʦʧʦʤʧ ʦʪʥʦʩʷʪʩʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ, 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʤʦʙʠʣʴʥʦʩʪʴ. 

ɻʨʫʥʪʦʚʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ɺʩʝ ʤ  rʟʥʘʝʤ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚʝʨʪʦʣʝʪʦʚ, 

ʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʙʣʘʩʪʴ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʚ ʩʬʝʨʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʦ- ʦʛʨʘʥʠʯʝʥʥʦ. 

ʅʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʠʤʝʥʷʝʪʩʷ ʙʝʪʦʥʥʳʡ 

ʚʝʨʪʦʣʝʪ, ʢʦʪʦʨʳʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʜʝʣʢʠ 

ʙʝʪʦʥʘ. ɼʠʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠ 

ʧʦʣʠʨʦʚʢʠ ʙʝʪʦʥʥʳʭ ʧʦʣʦʚ ʧʦʩʣʝ ʟʘʣʠʚʢʠ. ɿʘʪʠʨʢʘ 

ʙʝʪʦʥʥʳʭ ʧʦʣʦʚ ʚʝʨʪʦʣʝʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʙʝʪʦʥʫ ʥʫʞʥʳʭ ʩʚʦʡʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʨʠʩʢʘ ʨʘʩʩʣʦʝʥʠʷ ʧʦʢʨʳʪʠʷ 

ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟ-ʟʘ ʚʳʩʪʫʧʠʚʰʝʛʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʦʣʠʪʘ ʮʝʤʝʥʪʥʦʛʦ ʤʦʣʦʯʢʘ. 

ɹʝʪʦʥʥʳʝ ʧʦʣʳ ʩʪʘʥʦʚʷʪʩʷ ʛʣʘʜʢʠʤʠ ʜʘʞʝ 

ʧʦʩʣʝ ʚʳʨʘʚʥʠʚʘʥʠʷ. ʇʦʩʪʦʙʨʘʙʦʪʢʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʰʣʠʬʦʚʢʫ ʤʦʥʪʠʨʦʚʢʦʡ ʠʣʠ 

ʧʦʢʨʳʪʠʝʤ. ɺʝʨʪʦʣʝʪʳ ʠʩʧʦʣʴʟʫʶʪ ʜʠʩʢʠ ʜʣʷ 

ʛʨʫʙʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ, ʘ ʟʘʪʝʤ ʣʦʧʘʩʪʠ ʜʣʷ ʪʦʯʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ. 

ɿʘʪʠʨʦʯʥʳʝ ʤʘʰʠʥʳ ʠʤʝʶʪ ʚ ʩʚʦʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʪʠʨʦʯʥʳʝ ʜʠʩʢʠ ʠʣʠ 

ʟʘʪʠʨʦʯʥʳʝ ʣʦʧʘʩʪʠ. ʃʝʟʚʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ 

ʟʘʚʝʨʰʘʶʱʠʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʛʜʘ ʥʫʞʥʦ ʫʙʨʘʪʴ ʥʝʙʦʣʴʰʠʝ ʥʝʨʦʚʥʦʩʪʠ. 

ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʟʚʠʝ. 

ɼʠʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ 

ʦʙʨʘʙʦʪʢʠ, ʢʦʛʜʘ ʥʝʨʦʚʥʦʩʪʠ ʠ ʧʨʦʚʘʣʳ 

ʥʝʦʙʭʦʜʠʤʦ ʩʛʣʘʜʠʪʴ ʠ ʠʟʙʝʞʘʪʴ ʠʭ ʥʝʚʦʟʤʦʞʥʦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ. 

  

  
ʈʠʩʫʥʦʢ 6  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʩʪʨʦʡʢʝ 

ʠʟ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ. ɸ 

ʟʥʘʯʠʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʙʝʪʦʥʘ. ʄʝʪʦʜʳ ʢʦʥʪʨʦʣʷ 

ʙʳʚʘʶʪ ʨʘʟʣʠʯʥʳʤʠ, ʥʦ ʚ ʧʦʩʪʨʦʝʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʨʘʟʨʫʰʘʶʱʠʝ 

ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ, ʨʘʩʪʚʦʨʘ ʠ 

ʢʠʨʧʠʯʘ, ʘ ʪʘʢʞʝ ʠ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ: 

 ʄʝʪʦʜ çʨʘʟʜʝʣʝʥʠʷ ʠ ʫʪʠʣʠʟʘʮʠʠè 

ʘʧʧʘʨʘʪʫʨʳ ʇʆʉ-50ʄɻ4 ʧʦ ɻʆʉʊ22690 

 ʄʝʪʦʜ çʦʪʢʦʣ ʦʪ ʨʝʙʨʘè ʧʦ ɻʆʉʊ22690 

ʥʘ ʧʨʠʙʦʨʝ ʇʆʉ-50ʄɻ4 çʉʢʦʣè. 

 ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʇʉ-ʄɻ4.03 ʠ ʀʇʉ-

ʄɻ4 ʧʦ ɻʆʉʊ22690.04 ʄʝʪʦʜ çʋʜʘʨʥʳʡ ʠʤʧʫʣʴʩè 

ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 ʄʝʪʦʜ ʦʪʙʦʨʘ ʢʝʨʥʘ ʧʦ ɻʆʉʊ18570 

 ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʤʝʪʦʜ ʧʦ ɻʆʉʊ17624 ʩ 

ʧʨʠʙʦʨʘʤʠ ʋʂʉ-ʄɻ4 ʠ ʋʂʉ-ʄɻ4ʉ 
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ɺʩʝʛʜʘ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʚʦʧʨʦʩ ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʧʨʦʜʫʢʪʠʚʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ 

ʙʝʪʦʥʘ? ʂʦʥʝʯʥʦ ʞʝ ʧʦʪʝʥʮʠʘʣ ʫʣʫʯʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʝʢʪʨʦʤ ʧʨʠʤʝʥʝʥʠʷ 

ʟʥʘʯʠʪʝʣʝʥ. 

ɺʦʪ, ʥʘʧʨʠʤʝʨ, ʠʥʠʮʠʘʪʠʚʥʘʷ ʛʨʫʧʧʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʇʝʨʜʴʶ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʮʝʣʣʶʣʦʟʳ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ. ʕʪʠ ʢʨʠʩʪʘʣʣʳ 

ʩʧʦʩʦʙʥʳ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ. ʊʘʢʘʷ 

ʜʦʙʘʚʢʘ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ.  

ʇʦʙʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʫʤʘʛʠ, 

ʙʠʦʵʥʝʨʛʝʪʠʢʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʮʝʣʣʶʣʦʟʘ. ʈʘʩʪʝʥʠʷ ʠ 

ʜʝʨʝʚʴʷ ʧʨʦʯʥʳʝ, ʣʝʛʢʠʝ ʠ ʵʣʘʩʪʠʯʥʳʝ ʙʣʘʛʦʜʘʨʷ 

ʩʪʨʫʢʪʫʨʘʤ, ʥʘʟʳʚʘʝʤʳʤ ʤʠʢʨʦʬʠʙʨʠʣʣʘʤʠ 

ʮʝʣʣʶʣʦʟʳ. ʅʘʥʦʢʨʠʩʪʘʣʣʳ ʮʝʣʣʶʣʦʟʳ ʦʙʣʘʜʘʶʪ 

ʪʝʤʠ ʞʝ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʥʘ 30 ʧʨʦʮʝʥʪʦʚ, ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ 

ʢʣʘʩʩʘ ʙʠʦʤʘʪʝʨʠʘʣʦʚ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʧʨʠʤʝʥʝʥʠʷ, ʦʪ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʜʥʠʤ ʠʟ 

ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʨʦʯʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʝʪʦʥʘ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝ ʚʩʝ 

ʯʘʩʪʠʮʳ ʮʝʤʝʥʪʘ ʛʠʜʨʘʪʠʨʫʶʪʩʷ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʩ 

ʨʘʩʪʚʦʨʦʤ. ʉ ʧʦʤʦʱʴʶ ʥʘʥʦʢʨʠʩʪʘʣʣʦʚ ʮʝʣʣʶʣʦʟʳ 

ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʙʝʪʦʥʘ ʚ ʣʫʯʰʫʶ 

ʩʪʦʨʦʥʫ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʪʝʧʝʥʠ ʛʠʜʨʘʪʘʮʠʠ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ʋʯʝʥʳʝ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʪʝ 

ʥʘʥʦʢʨʠʩʪʘʣʣʳ ʦʙʨʘʟʫʶʪ ʥʝʙʦʣʴʰʠʝ çʚʭʦʜʳè ʜʣʷ 

ʣʫʯʰʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʦʜʳ ʚ ʙʝʪʦʥ.  

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʩʝ ʦʪʨʘʩʣʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʦʪʥʦʰʝʥʠʷʭ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʯʘʱʝ ʟʘʤʝʥʷʶʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʪʨʫʜ. 

ʂʦʥʝʯʥʦ, ʨʘʙʦʪʘ ʧʨʦʜʚʠʛʘʝʪʩʷ ʙʳʩʪʨʝʝ ʠ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʟʘʤʝʥʠʪʴ 

ʯʝʣʦʚʝʢʘ, ʚ ʧʨʠʥʮʠʧʝ, ʪʦ, ʯʪʦ ʦʥ ʜʝʣʘʣ ʙʳ, ʝʩʣʠ ʙ  r

ʚʩʝ ʙʳʣʦ ʧʦʚʷʟʘʥʦ ʥʘ ʧʣʝʯʠ ʤʘʰʠʥ ʠ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʚʩʝ ʨʘʚʥʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʦʟʤʦʞʥʦ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʙʝʪʦʥʥʳʭ ʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʨʘʙʦʪʘʭ. ʇʨʠʤʝʥʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʚʝʩ ʦʧʘʣʫʙʢʠ,  ʫʚʝʣʠʯʠʪʴ  

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ,  ʩʧʦʩʦʙʥʦʩʪʴ  ʜʦʧʫʩʢʘʪʴ ʙʳʩʪʨʫʶ ʫʩʪʘʥʦʚʢʫ ʠ ʨʘʟʙʦʨʢʫ, ʥʝ ʩʦʟʜʘʚʘʷ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ 

ʤʦʥʪʘʞʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʪʴ ʦʧʘʣʫʙʢʫ ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ. 

ɼʣʷ ʵʪʦʛʦ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʱʠʪʳ ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʨʠʯʝʤ, ʚʥʫʪʨʠ ʚʝʨʭʥʝʛʦ ʱʠʪʘ ʦʧʘʣʫʙʢʠ ʨʘʩʧʦʣʦʞʝʥ ʪʝʧʣʦʠʟʣʫʯʘʶʱʠʡ ʵʣʝʤʝʥʪ, ʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ 

ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʛʦʬʨ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʤʝʭʘ ʛʘʨʤʦʰʢʠ, ʦʩʪʨʳʝ ʢʦʥʮʳ ʢʦʪʦʨʦʡ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ 

ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʱʠʪʘʤʠ ʦʧʘʣʫʙʢʠ, ʧʨʠʯʝʤ ʤʝʞʜʫ ʛʦʬʨʘʤʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʤʝʱʝʥ 

ʥʝʛʦʨʶʯʠʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʥʘ ʪʦʨʮʝʚʳʭ ʩʪʦʨʦʥʘʭ ʦʧʘʣʫʙʢʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʣʘʩʪʦʯʢʠʥʘ ʭʚʦʩʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

 

ABSTRACT 

 

The invention relates to the field of construction and can be used in concrete and reinforced concrete works. The 

application of the invention makes it possible to significantly reduce the weight of the formwork, increase the 

manufacturability, the ability to allow quick installation and disassembly without creating difficulties during the 

installation of the structural element, as well as to use the formwork in winter conditions for the construction of 

buildings. For this purpose, the upper and lower panels of the formwork are made of thin-sheet electrical insulating 

material, moreover, a heat-emitting element is located inside the upper panel of the formwork, and the structural 

element of the formwork is made in the form of corrugations, for example, in the form of an accordion fur, the sharp 

ends of which are in contact with the upper and lower panels of the formwork, and a non-combustible thermal 

insulation material is placed between the corrugations of the structural element, and on the end sides of the formwork, 

the connecting elements are made in the form of a double-sided dovetail. 

 

ʈʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ ʦʧʘʣʫʙʢʘ, ʩʦʜʝʨʞʘʱʘʷ 

ʜʚʘ ʱʠʪʘ ʠʟ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ ʠʣʠ ʛʝʪʠʥʘʢʩʘ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ 

ʵʣʝʤʝʥʪ, ʧʨʠʜʘʶʱʠʡ ʞʝʩʪʢʦʩʪʴ ʦʧʘʣʫʙʢʝ, 

ʪʝʧʣʦʠʟʣʫʯʘʶʱʠʡ ʵʣʝʤʝʥʪ, ʘ ʥʘ ʪʦʨʮʝʚʳʭ ʩʪʦʨʦʥʘʭ 

ʦʧʘʣʫʙʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʦʧʘʣʫʙʢʠ ʩ ʜʨʫʛʠʤʠ ʦʧʘʣʫʙʢʘʤʠ, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʪʝʤ, ʯʪʦ ʚʥʫʪʨʠ ʚʝʨʭʥʝʛʦ ʱʠʪʘ 

ʦʧʘʣʫʙʢʠ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʘʣʫʙʦʡ ʦʧʘʣʫʙʢʠ, 

ʨʘʩʧʦʣʦʞʝʥ ʪʝʧʣʦʠʟʣʫʯʘʶʱʠʡ ʵʣʝʤʝʥʪ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʦʡ 

ʩʧʠʨʘʣʠ ʠʣʠ ʩʣʦʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ ʢʨʘʩʢʠ, ʘ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥ ʚ 

ʚʠʜʝ ʩʦʪʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦʨʮʳ ʢʦʪʦʨʦʡ 

ʩʦʝʜʠʥʝʥʳ ʩ ʣʠʩʪʘʤʠ ʦʧʘʣʫʙʢʠ ʠʣʠ ʛʦʬʨ, ʦʩʪʨʳʝ 

ʢʦʥʮʳ ʢʦʪʦʨʳʭ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ 

ʱʠʪʘʤʠ ʦʧʘʣʫʙʢʠ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 

ʧʨʝʩʩʦʚʘʥʥʦʛʦ ʢʘʨʪʦʥʘ ʠʣʠ ʙʫʤʘʛʠ, ʧʨʦʧʠʪʘʥʥʳʭ 

ʥʝʛʦʨʶʯʠʤ, ʥʝʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʤ ʠ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤ ʚʝʱʝʩʪʚʦʤ, ʧʨʠʯʝʤ ʤʝʞʜʫ 

ʛʦʬʨʘʤʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʤʝʱʝʥ 

ʥʝʛʦʨʶʯʠʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʝʥʦʠʟʦʣ, 

ʘ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥʳ ʚ 

ʚʠʜʝ ʣʘʩʪʦʯʢʠʥʘ ʭʚʦʩʪʘ. 

ʆʧʘʣʫʙʢʘ ʧʦ ʧ.1, ʦʪʣʠʯʘʶʱʘʷʩʷ ʪʝʤ, ʚ 

ʪʦʨʮʘʭ ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥʳ ʧʘʟʳ ʧʦ ʬʦʨʤʝ 

ʣʘʩʪʦʯʢʠʥʘ ʭʚʦʩʪʘ, ʘ ʩʘʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ 

ʣʘʩʪʦʯʢʠʥʘ ʭʚʦʩʪʘ, ʚʩʪʘʚʣʷʝʤʦʛʦ ʚ ʧʘʟʳ. 

ʆʧʘʣʫʙʢʘ ʧʦ ʧ.1 ʠʣʠ 2, ʦʪʣʠʯʘʶʱʘʷʩʷ ʪʝʤ, 

ʯʪʦ ʧʘʣʫʙʘ ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥʘ ʠʟ ʜʚʫʭ ʪʦʥʢʠʭ 

ʣʠʩʪʦʚ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʩʧʠʨʘʣʠ ʠʣʠ 

ʩʣʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ ʢʨʘʩʢʠ. 

ʆʧʘʣʫʙʢʘ ʧʦ ʣʶʙʦʤʫ ʠʟ ʧʧ.1-3, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʪʝʤ, ʯʪʦ ʩʚʝʨʭʫ ʧʘʣʫʙʳ ʨʘʩʧʦʣʦʞʝʥ 

ʪʦʥʢʠʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʣʠʩʪ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʦʡ ʦʧʘʣʫʙʢʠ 

 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ 

ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʨʘʙʦʪʘʭ. 

ʀʟʚʝʩʪʥʘ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ 

ʤʝʣʢʦʱʠʪʦʚʘʷ ʦʧʘʣʫʙʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʱʠʪʳ ʠ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʦʥʘ ʩʥʘʙʞʝʥʘ 

ʫʛʣʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʨʘʩʧʘʣʫʙʦʯʥʳʤʠ 

ʚʩʪʘʚʢʘʤʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ 

ʨʘʩʧʦʨʥʳʭ ʧʣʘʩʪʠʥ ʠ ʫʛʦʣʢʦʚ, ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ 

ʱʠʪʘʤ [1]. 

ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʘʷ ʦʧʘʣʫʙʢʘ ʩʣʦʞʥʘ ʚ 

ʠʟʛʦʪʦʚʣʝʥʠʠ, ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʚʝʩ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ. 

ʀʟʚʝʩʪʥʘ ʪʘʢʞʝ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ 

ʦʧʘʣʫʙʢʘ çʄʦʥʦʣʠʪè [2], ʚʢʣʶʯʘʶʱʘʷ ʱʠʪʳ 

ʦʩʥʦʚʥʳʝ, ʤʘʨʦʢ çʑʉ-1è; ʱʠʪʳ ʫʛʣʦʚʳʝ, ʤʘʨʦʢ 
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çʑʉʋ, ʩʭʚʘʪʢʠ, ʤʘʨʦʢ çʉè; ʥʝʩʫʱʠʝ ʙʘʣʢʠ, ʤʘʨʦʢ 

çʅɹè; ʧʨʫʞʠʥʥʳʝ ʢʣʷʤʝʨʳ; ʢʨʶʢʦʢʣʠʥʦʚʳʝ 

ʟʘʧʦʨʳ; ʢʣʠʥʦʚʦʡ ʟʘʞʠʤ; ʤʦʥʪʘʞʥʳʡ ʫʛʦʣʦʢ; ʟʘʤʦʢ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ. 

ʈʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ ʦʧʘʣʫʙʢʘ çʄʦʥʦʣʠʪè 

ʤʝʪʘʣʣʦʝʤʢʘʷ, ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʚʝʩ, ʪʨʫʜʥʘ ʚ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ ʥʝʫʜʦʙʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʘʣʫʙʢʠ çʄʦʥʦʣʠʪè 

ʦʯʝʥʴ ʩʣʦʞʥʳ ʠ ʪʨʫʜʦʝʤʢʠ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʠ 

ʥʝʥʘʜʝʞʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʘʣʫʙʢʘ 

çʄʦʥʦʣʠʪè ʥʝ ʷʚʣʷʝʪʩʷ ʛʨʝʶʱʝʡ ʦʧʘʣʫʙʢʦʡ, ʠʤʝʝʪ 

ʚʳʩʦʢʫʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ. 

ɺʩʝ ʵʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʪʨʝʙʫʝʤʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʀʟʚʝʩʪʥʘ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ ʦʧʘʣʫʙʢʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʇʨʠʜʥʝʧʨʦʚʩʢʦʛʦ 

çʇʨʦʤʩʪʨʦʡʧʨʦʝʢʪʘè, ʩʦʜʝʨʞʘʱʘʷ ʱʠʪʳ ʦʩʥʦʚʥʳʝ, 

ʤʘʨʦʢ çʄ-3è; ʥʘʪʷʞʥʦʡ ʢʨʶʢ, ʤʘʨʦʢ çʅʂ-1è; 

ʦʭʚʘʪʢʘ, ʤʘʨʢʠ çʉè; ʟʘʞʠʤ ʚʠʥʪʦʚʦʡ, ʤʘʨʢʠ çɿɺè; 

ʩʪʦʡʢʘ, ʤʘʨʢʠ çʄʉè [2. - ʩ.24-26, ʪʘʙʣ.14, ʧʧ.1-5]. 

ʆʜʥʘʢʦ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ ʦʧʘʣʫʙʢʘ 

ʢʦʥʩʪʨʫʢʮʠʠ ʇʨʠʜʥʝʧʨʦʚʩʢʦʛʦ 

çʇʨʦʤʩʪʨʦʡʧʨʦʝʢʪʘè ʦʙʣʘʜʘʝʪ ʪʝʤʠ ʞʝ 

ʥʝʜʦʩʪʘʪʢʘʤʠ, ʯʪʦ ʠ ʚʳʰʝʫʢʘʟʘʥʥʘʷ ʦʧʘʣʫʙʢʘ 

çʄʦʥʦʣʠʪè. 

ʀʟ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʘʥʘʣʦʛʦʚ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ ʦʧʘʣʫʙʢʘ 

çʄʦʥʦʣʠʪè, ʩʦʜʝʨʞʘʱʘʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʱʠʪʘ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ 

ʵʣʝʤʝʥʪ, ʧʨʠʜʘʶʱʠʡ ʞʝʩʪʢʦʩʪʴ ʦʧʘʣʫʙʢʠ, ʘ ʥʘ 

ʪʦʨʮʝʚʳʭ ʩʪʦʨʦʥʘʭ ʦʧʘʣʫʙʢʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʵʪʦʡ 

ʦʧʘʣʫʙʢʠ ʩ ʜʨʫʛʠʤʠ ʦʧʘʣʫʙʢʘʤʠ. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʠ ʵʪʦʛʦ ʘʥʘʣʦʛʘ 

ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʨʝʟʫʣʴʪʘʪ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʦʧʘʣʫʙʢʠ, ʚ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ 

ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ, ʚ ʧʨʦʩʪʦʪʝ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʠ ʝʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʦʧʘʣʫʙʢʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʛʨʝʶʱʝʡ ʠ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ 

ʥʠʟʢʠʤʠ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʥʪʘʢʪʝ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ (ʧʘʣʫʙʳ ʦʧʘʣʫʙʢʠ) ʩʦ ʩʨʝʜʦʡ (ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʴʶ). 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ, ʥʝ ʫʩʣʦʞʥʷʷ ʠ ʥʝ ʫʪʷʞʝʣʷʷ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʦʙʝʩʧʝʯʠʪʴ ʪʝʧʣʦʠʟʦʣʷʮʠʶ ʙʝʪʦʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʧʨʦʩʪʠʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʳʩʪʨʫʶ ʨʘʟʙʦʨʢʫ ʠ ʩʙʦʨʢʫ 

ʦʧʘʣʫʙʢʠ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʠʟʚʝʩʪʥʦʡ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʦʡ ʦʧʘʣʫʙʢʝ, 

ʩʦʜʝʨʞʘʱʝʡ ʜʚʘ ʱʠʪʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ, 

ʧʨʠʜʘʶʱʠʡ ʞʝʩʪʢʦʩʪʴ ʦʧʘʣʫʙʢʝ, ʘ ʥʘ ʪʦʨʮʝʚʳʭ 

ʩʪʦʨʦʥʘʭ ʦʧʘʣʫʙʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʦʧʘʣʫʙʢʠ ʩ ʜʨʫʛʠʤʠ 

ʦʧʘʣʫʙʢʘʤʠ, ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʱʠʪʳ ʦʧʘʣʫʙʢʠ 

ʚʳʧʦʣʥʝʥʳ ʠʟ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ 

ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʧʨʠʤʝʨ, ʠʟ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ ʠʣʠ ʛʝʪʠʥʘʢʩʘ, ʧʨʠʯʝʤ ʚʥʫʪʨʠ 

ʚʝʨʭʥʝʛʦ ʱʠʪʘ ʦʧʘʣʫʙʢʠ, ʷʚʣʷʶʱʝʡʩʷ ʧʘʣʫʙʦʡ 

ʦʧʘʣʫʙʢʠ, ʨʘʩʧʦʣʦʞʝʥ ʪʝʧʣʦʠʟʣʫʯʘʶʱʠʡ ʵʣʝʤʝʥʪ, 

ʚʳʧʦʣʥʝʥʥʳʡ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʦʡ ʩʧʠʨʘʣʠ ʠʣʠ ʩʣʦʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ ʢʨʘʩʢʠ, ʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ 

ʵʣʝʤʝʥʪ ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʛʦʬʨ, ʥʘʧʨʠʤʝʨ, 

ʚ ʚʠʜʝ ʤʝʭʘ ʛʘʨʤʦʰʢʠ, ʦʩʪʨʳʝ ʢʦʥʮʳ ʢʦʪʦʨʳʭ 

ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʱʠʪʘʤʠ 

ʦʧʘʣʫʙʢʠ, ʘ ʩʘʤʠ ʛʦʬʨʳ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 

ʧʨʝʩʩʦʚʘʥʥʦʛʦ ʢʘʨʪʦʥʘ ʠʣʠ ʙʫʤʘʛʠ, ʧʨʦʧʠʪʘʥʥʳʭ 

ʥʝʛʦʨʶʯʠʤ, ʥʝʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʤ ʠ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤ ʚʝʱʝʩʪʚʦʤ, ʧʨʠʯʝʤ ʤʝʞʜʫ 

ʛʦʬʨʘʤʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʨʘʟʤʝʱʝʥ 

ʥʝʛʦʨʶʯʠʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, 

ʥʘʧʨʠʤʝʨ, ʧʝʥʦʠʟʦʣ, ʘ ʥʘ ʪʦʨʮʦʚʳʭ ʩʪʦʨʦʥʘʭ 

ʦʧʘʣʫʙʢʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʘʣʫʙʢʠ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʝʝ ʩ ʜʨʫʛʠʤʠ ʦʧʘʣʫʙʢʘʤʠ, ʚʳʧʦʣʥʝʥʳ ʚ 

ʚʠʜʝ ʣʘʩʪʦʯʢʠʥʦʛʦ ʭʚʦʩʪʘ. 

ʆʪʣʠʯʠʝ ʦʧʘʣʫʙʢʠ ʩʦʩʪʦʠʪ ʪʘʢʞʝ ʠ ʚ ʪʦʤ, 

ʯʪʦ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʘʣʫʙʢʠ 

ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʧʘʟʦʚ ʧʦ ʬʦʨʤʝ ʣʘʩʪʦʯʢʠʥʦʛʦ 

ʭʚʦʩʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʪʦʨʮʘʤ ʦʧʘʣʫʙʢʠ, ʚ 

ʢʦʪʦʨʳʝ ʚʭʦʜʠʪ ʟʘʧʦʨʥʳʡ ʵʣʝʤʝʥʪ ʚ ʚʠʜʝ ʩʪʝʨʞʥʷ 

ʧʦ ʬʦʨʤʝ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʣʘʩʪʦʯʢʠʥʦʛʦ ʭʚʦʩʪʘ. 

ɼʨʫʛʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʘʣʫʙʘ 

ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥʘ ʠʟ ʜʚʫʭ ʪʦʥʢʠʭ ʣʠʩʪʦʚ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʩʧʠʨʘʣʠ ʠʣʠ ʩʣʦʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ ʢʨʘʩʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʚʝʨʭʫ 

ʧʘʣʫʙʳ ʨʘʩʧʦʣʦʞʝʥ ʪʦʥʢʠʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʣʠʩʪ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʦʧʘʣʫʙʢʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ 

ʩʦʪʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦʨʮʳ ʢʦʪʦʨʦʡ ʩʦʝʜʠʥʝʥʳ ʩ 

ʣʠʩʪʘʤʠ ʦʧʘʣʫʙʢʠ. 

ɿʘʷʚʣʷʝʤʘʷ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ ʦʧʘʣʫʙʢʘ 

ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʪʘʢ ʢʘʢ ʵʪʘ ʦʧʘʣʫʙʢʘ ʷʚʣʷʝʪʩʷ ʛʨʝʶʱʝʡ ʠ ʦʙʣʘʜʘʝʪ 

ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʚʳʩʦʢʠʤʠ 

ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ,  ʯʪʦ  ʧʦʟʚʦʣʷʝʪ  

ʫʣʫʯʰʠʪʴ  ʢʦʥʪʘʢʪ  ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ (ʧʘʣʫʙʳ 

ʦʧʘʣʫʙʢʠ) ʩʦ ʩʨʝʜʦʡ (ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ). ʂʨʦʤʝ 

ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ 

ʤʝʪʘʣʣʦʝʤʢʦʩʪʠ ʧʨʠ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʠ, ʚ ʧʦʚʳʰʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʚ ʧʨʦʩʪʦʪʝ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʠ ʝʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʠʩʢ ʘʥʘʣʦʛʠʯʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩ 

ʧʨʠʚʝʜʝʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʠʟʥʘʢʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʥʝʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʘʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʦʙʣʘʜʘʝʪ ʥʦʚʠʟʥʦʡ, 

ʠʤʝʝʪ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʧʨʦʤʳʰʣʝʥʥʦ 

ʧʨʠʤʝʥʠʤʦ. 

ʉʫʪʴ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʦʡ ʦʧʘʣʫʙʢʠ 

ʧʦʷʩʥʷʝʪʩʷ ʯʝʨʪʝʞʘʤʠ, ʛʜʝ ʥʘ ʬʠʛ.1 ʚ 

ʩʭʝʤʘʪʠʯʝʩʢʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʧʝʨʝʯʥʳʡ 

ʨʘʟʨʝʟ ʦʧʘʣʫʙʢʠ; ʥʘ ʬʠʛ.2 ʜʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʜʚʫʭ ʦʧʘʣʫʙʦʢ; ʥʘ ʬʠʛ.3 ʚ 

ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʠʟʦʙʨʘʞʝʥ ʟʘʧʦʨʥʳʡ 
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ʵʣʝʤʝʥʪ; ʥʘ ʬʠʛ.4 ʠʟʦʙʨʘʞʝʥʦ ʨʘʟʤʝʱʝʥʠʝ 

ʪʝʧʣʦʠʟʣʫʯʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘ; ʥʘ ʬʠʛ.5 ʠʟʦʙʨʘʞʝʥʘ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ ʚ ʚʠʜʝ ʩʦʪʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ʈʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ ʦʧʘʣʫʙʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʚʝʨʭʥʝʛʦ ʱʠʪʘ - 1, ʥʠʞʥʝʛʦ ʱʠʪʘ - 2, 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ 

ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʧʨʠʤʝʨ, ʠʟ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ, ʠʣʠ ʛʝʪʠʥʘʢʩʘ, ʧʨʠʯʝʤ ʚʥʫʪʨʠ 

ʚʝʨʭʥʝʛʦ ʱʠʪʘ - 1, ʷʚʣʷʶʱʝʛʦʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʘʣʫʙʦʡ ʦʧʘʣʫʙʢʠ, ʨʘʩʧʦʣʦʞʝʥ ʪʝʧʣʦʠʟʣʫʯʘʶʱʠʡ 

ʵʣʝʤʝʥʪ - 3, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʧʠʨʘʣʝʡ ʠʣʠ ʩʣʦʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ ʢʨʘʩʢʠ. 

ʄʝʞʜʫ ʚʝʨʭʥʠʤ ʱʠʪʦʤ - 1 ʠ ʥʠʞʥʠʤ ʱʠʪʦʤ 

- 2 ʦʧʘʣʫʙʢʠ ʨʘʩʧʦʣʦʞʝʥ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʡ 

ʵʣʝʤʝʥʪ, ʧʨʠʜʘʶʱʠʡ ʞʝʩʪʢʦʩʪʴ ʦʧʘʣʫʙʢʠ, ʠ 

ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʛʦʬʨ - 4, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ 

ʤʝʭʘ ʛʘʨʤʦʰʢʠ, ʦʩʪʨʳʝ ʢʦʥʮʳ ʢʦʪʦʨʳʭ 

ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʚʝʨʭʥʠʤ ʱʠʪʦʤ - 1 ʠ ʥʠʞʥʠʤ 

ʱʠʪʦʤ - 2, ʘ ʩʘʤʠ ʛʦʬʨʳ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ 

ʧʨʝʩʩʦʚʘʥʥʦʛʦ ʢʘʨʪʦʥʘ, ʠʣʠ ʙʫʤʘʛʠ, ʧʨʦʧʠʪʘʥʥʳʭ 

ʥʝʛʦʨʶʯʠʤ, ʥʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʤ ʠ 

ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʤ ʚʝʱʝʩʪʚʦʤ, ʧʨʠʯʝʤ ʤʝʞʜʫ 

ʛʦʬʨʘʤʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ - 4 ʨʘʟʤʝʱʝʥ 

ʥʝʛʦʨʶʯʠʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ - 5, 

ʥʘʧʨʠʤʝʨ, ʧʝʥʦʠʟʦʣ. ʂʦʥʩʪʨʫʢʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʩʦʪʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

- 6, ʪʦʨʮʳ ʢʦʪʦʨʳʭ ʩʦʝʜʠʥʝʥʳ ʩʦ ʱʠʪʘʤʠ 1 ʠ 2, ʘ ʚ 

ʧʘʟʘʭ ʨʘʟʤʝʱʝʥ ʥʝʛʦʨʶʯʠʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ - 5. 

ʅʘ ʪʦʨʮʝʚʳʭ ʩʪʦʨʦʥʘʭ ʦʧʘʣʫʙʢʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ - 7, ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʦʧʘʣʫʙʢʠ ʩ ʜʨʫʛʠʤʠ ʦʧʘʣʫʙʢʘʤʠ. 

ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ - 7 ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥʳ 

ʚ ʚʠʜʝ ʧʘʟʦʚ - 8, ʧʦ ʬʦʨʤʝ ʣʘʩʪʦʯʢʠʥʦʛʦ ʭʚʦʩʪʘ ʚ 

ʢʦʪʦʨʳʝ ʚʭʦʜʠʪ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʚ ʚʠʜʝ 

ʩʪʝʨʞʥʷ - 7, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʬʦʨʤʝ 

ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʣʘʩʪʦʯʢʠʥʦʛʦ ʭʚʦʩʪʘ. ɺʝʨʭʥʠʡ ʱʠʪ 

- 1 ʦʧʘʣʫʙʢʠ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʜʚʫʭ ʪʦʥʢʠʭ ʣʠʩʪʦʚ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʘ 9 ʠ 10, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʩʧʠʨʘʣʠ, ʠʣʠ 

ʩʣʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ ʢʨʘʩʢʠ - 3. ʅʘ ʚʝʨʭʥʝʤ 

ʱʠʪʝ - 1, ʷʚʣʷʶʱʠʤʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʘʣʫʙʦʡ 

ʦʧʘʣʫʙʢʠ, ʨʘʩʧʦʣʦʞʝʥ ʪʦʥʢʠʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʣʠʩʪ - 

11, ʢʦʥʪʘʢʪʠʨʫʶʱʠʡ ʩʦ ʩʨʝʜʦʡ (ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ). 

ʈʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʘʷ ʦʧʘʣʫʙʢʘ ʨʘʙʦʪʘʝʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʝʪʦʥʥʳʭ 

ʠʣʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʦʜʥʘ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʙʦʨʥʦ-ʧʝʨʝʩʪʘʚʥʳʭ ʦʧʘʣʫʙʦʢ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʦʙʲʝʢʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚʨʫʯʥʫʶ,  ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʥʝʙʦʣʴʰʦʡ ʚʝʩ, ʠ 

ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ - 7 ʠ 8, ʚʳʧʦʣʥʝʥʥʳʤʠ ʧʦ ʬʦʨʤʝ 

ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʣʘʩʪʦʯʢʠʥʦʛʦ ʭʚʦʩʪʘ, ʘ ʪʘʢʞʝ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ 

ʧʘʣʫʙʘʤʠ ʦʧʘʣʫʙʦʢ ʟʘʧʦʣʥʷʝʪʩʷ ʩʨʝʜʦʡ (ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʴʶ), ʢʦʪʦʨʘʷ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʣʠʩʪʦʤ - 11, ʨʘʟʤʝʱʝʥʥʳʤ ʥʘ ʧʘʣʫʙʝ ʚʝʨʭʥʝʛʦ ʱʠʪʘ 

- 1. ɿʘʪʝʤ ʚʢʣʶʯʘʶʪ ʪʝʧʣʦʠʟʣʫʯʘʶʱʠʡ ʵʣʝʤʝʥʪ - 3, 

ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʧʠʨʘʣʝʡ ʠʣʠ ʚ 

ʚʠʜʝ ʩʣʦʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʡ ʢʨʘʩʢʠ, ʠ ʜʘʶʪ 

ʵʢʩʧʦʟʠʮʠʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ. ʇʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʠʟ ʧʘʟʦʚ - 

8 ʚʳʥʠʤʘʶʪ ʩʦʝʜʠʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ - 7 ʠ 

ʨʘʟʙʠʨʘʶʪ ʦʧʘʣʫʙʢʫ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʚʝʩ ʦʧʘʣʫʙʢʠ, ʫʚʝʣʠʯʠʪʴ  

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ,  ʩʧʦʩʦʙʥʦʩʪʴ  ʜʦʧʫʩʢʘʪʴ ʙʳʩʪʨʫʶ 

ʫʩʪʘʥʦʚʢʫ ʠ ʨʘʟʙʦʨʢʫ, ʥʝ ʩʦʟʜʘʚʘʷ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ 

ʤʦʥʪʘʞʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʦʧʘʣʫʙʢʫ ʚ ʟʠʤʥʠʭ 

ʫʩʣʦʚʠʷʭ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ. 
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ɸʅʅʆʊɸʎʀʗ 

 

ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ  ʤʠʨ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ. ʉʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ  ʪʘʢʞʝ 

ʧʨʝʪʝʨʧʝʣʘ ʥʝʤʘʣʦ ʠʟʤʝʥʝʥʠʡ. ʀʩʪʦʨʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ  ʜʘʣʝʢʦ ʚ ʧʨʦʰʣʦʤ. 

ʀʟʤʝʥʠʣʦʩʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ  

ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪ ʥʦʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʝʤʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠʤʝʶʱʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠʣʠ ʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʢʦʤʬʦʨʪʥʦʤʫ ʚʨʝʤʷʧʨʝʧʨʦʚʦʞʜʝʥʠʶ. ɺʦʩʪʨʝʙʦʚʘʥʳ ʧʨʦʝʢʪʳ ʩʧʦʩʦʙʥʳʝ  ʤʘʢʩʠʤʘʣʴʥʦ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ  

ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʥʜʝʥʮʠʠ,  ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʨʘʟ 

 

ABSTRACT 

 

The industrial world is changing rapidly. The construction industry has also undergone a lot of changes 

recently. The history of building materials originates far in the past. The qualitative content of the very concept of 

modern building materials has changed. At this stage, the construction complex uses new modern technologies and 

construction techniques in its work, which require the use of materials with universal or specific properties. Modern 

building material provides an attractive appearance and contributes to a comfortable pastime. Projects capable of 

accumulating the features of modern materials and technologies as much as possible are in demand.  

Keywords: project, energy efficiency, trends, architectural image 

 

ɻʦʨʦʜʘ-ʢʫʨʦʨʪʳ ʂʘʚʢʘʟʩʢʠʭ ʄʠʥʝʨʘʣʴʥʳʭ 

ɺʦʜ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʠʚʘʶʪʩʷ ʫʩʢʦʨʝʥʥʳʤʠ 

ʪʝʤʧʘʤʠ ʠ ʟʘʩʣʫʞʝʥʥʦ  ʧʨʝʪʝʥʜʫʶʪ ʥʘ ʧʝʨʚʳʝ ʤʝʩʪʘ 

ʚ ʩʧʠʩʢʝ   ʣʫʯʰʠʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʊʘʢʠʝ ʧʨʝʪʝʥʟʠʦʥʥʳʝ  ʧʣʘʥʳ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʘʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ ʠ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʶʱʝʛʦʩʷ ʞʠʣʦʛʦ 

ʬʦʥʜʘ ʵʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʦʚʳʰʘʝʪ 

ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʙʠʚʘʥʠʝ ʛʦʨʦʞʘʥ ʠ 

ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʝ ʛʦʩʪʝʡ ʢʫʨʦʨʪʦʚ. ʈʘʟʚʠʪʠʝ 

ʪʫʨʠʟʤʘ ʚʩʝʛʜʘ ʙʣʘʛʦʪʚʦʨʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʧʦʢʘʟʘʪʝʣʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ  ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʨʝʛʠʦʥʘ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʦʙʷʟʘʪʝʣʴʥʫʶ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ  

ʮʝʣʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʢʫʣʴʪʫʨʥʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ, ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʠ  ʩʧʦʨʪʠʚʥʳʭ 

ʮʝʥʪʨʦʚ  ʚ ʥʘʰʝʤ ʨʝʛʠʦʥʝ ʚʳʟʚʘʥʦ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʉʝʚʝʨʦʢʘʚʢʘʟʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ʋʯʘʩʪʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ 

ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʂʫʣʴʪʫʨʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ çʂʘʚʢʘʟè ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʦʜʝ 

ʂʠʩʣʦʚʦʜʩʢʝ ʧʦ ʫʣʠʮʝ ʐʘʣʷʧʠʥʘ, ʜ. 7. 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ   ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 0,8 ʛʘ, ʛʨʘʥʠʯʠʪ ʩ ʩʝʚʝʨʘ ʩ ʫʣʠʮʝʡ 

ʂʠʨʦʚʘ, ʩ ʶʛʘ ʩ ʫʣʠʮʝʡ ɺʦʢʟʘʣʴʥʘʷ, ʩ ʟʘʧʘʜʘ 

ʂʫʨʦʨʪʥʳʤ ʙʫʣʴʚʘʨʦʤ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʯʘʩʪʦʢ 

ʟʘʩʪʨʦʡʢʠ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʪʦʨʦʡ ʟʦʥʝ ʛʦʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʨʂ ʈʌ.  

ʇʨʠ ʚʳʙʦʨʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜ 

ʦʙʲʝʢʪ, ʙʳʣʠ ʫʯʪʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʨʝʣʴʝʬʘ, 

ʥʘʣʠʯʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʠʤʝʶʱʝʡʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ  
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ʰʘʛʦʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʠʭ 

ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʋʯʘʩʪʦʢ  ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ ʩ ʧʘʜʝʥʠʝʤ 

ʛʦʨʠʟʦʥʪʘʣʝʡ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʇʝʨʝʧʘʜ ʚʳʩʦʪ ʦʪ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʦʪʤʝʪʢʠ ʜʦ ʩʘʤʦʡ 

ʥʠʟʢʦʡ ʩʦʩʪʘʚʣʷʝʪ 4,5 ʤ.  

   
ʈʠʩʫʥʦʢ 1. ɺʠʟʫʘʣʠʟʘʮʠʷ  ʢʫʣʴʪʫʨʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʝ ʩʦʟʜʘʶʪ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ʉʦʩʝʜʥʠʝ ʟʜʘʥʠʷ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʫʶ 

ʚʳʩʦʪʥʦʩʪʴ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʪʨʦʷʱʝʤʫʩʷ  ʢʦʤʧʣʝʢʩʫ 

ʠʤʝʪʴ ʨʝʩʧʝʢʪʘʙʝʣʴʥʳʡ ʚʠʜ, ʠ ʧʘʥʦʨʘʤʥʳʡ ʦʙʟʦʨ  

ʮʝʥʪʨʘʣʴʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʙʫʣʴʚʘʨʘ, ʅʘ h ʨʝʛʠʦʥ 

ʟʥʘʤʝʥʠʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʦ 

ʩʦʟʝʨʮʘʪʴ ʚʝʯʥʦʩʥʝʞʥʳʡ ʂʘʚʢʘʟʩʢʠʡ ʭʨʝʙʝʪ ʠ ʵʪʦ 

ʪʘʢ ʛʨʘʥʜʠʦʟʥʦ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʟʘʭʚʘʪʳʚʘʝʪ ʜʫʭ  ʦʪ 

ʫʚʠʜʝʥʥʦʛʦ. ʀʟ ʚʩʝʛʦ ʚʳʰʝ  ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʣʶʩʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  

ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ.  

× ʇʨʠʦʨʠʪʝʪʳ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ 

× ʐʘʛʦʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʢʫʨʦʨʪʥʦʤʫ 

ʙʫʣʴʚʘʨʫ 

× ɹʣʠʟʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʠʤʝʶʱʝʡʩʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʛʦʩʪʠʥʠʮ, ʨʝʩʪʦʨʘʥʦʚ) ʥʝ ʙʦʣʝʝ 1 

ʢʤ 

× ʃʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʛʦʨʦʜʘ-ʢʫʨʦʨʪʘ 

× ʈʘʮʠʦʥʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ  

 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʂʫʣʴʪʫʨʥʦ-

ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʂʘʚʢʘʟè ʚʳʧʦʣʥʷʣʦʩʴ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʚʩʝʭ ʪʨʝʙʫʝʤʳʭ ʘʩʧʝʢʪʦʚ, 

ʠʩʭʦʜʷ ʠʟ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʂʦʤʧʣʝʢʩ ʵʪʦ 

ʯʝʪʳʨʝʭʵʪʘʞʥʦʝ ʟʜʘʥʠʝ, ʢʘʞʜʳʡ ʵʪʘʞ ʢʦʪʦʨʦʛʦ 

ʦʪʚʝʜʝʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʘ ʠʤʝʥʥʦ ʵʪʦ ʧʦʵʪʘʞʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʧʦʟʚʦʣʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʪʨʦʷʱʠʝʩʷ ʧʣʦʱʘʜʠ  ʦʙʲʝʢʪʘ. 

 ʇʨʦʝʢʪʠʨʫʝʤʳʡ ʧʝʨʚʳʡ ʵʪʘʞ ʵʪʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʙʫʜʝʪ ʟʘʥʷʪ ʟʦʥʦʡ ʬʫʜ-ʢʦʨʪʘ ʜʣʷ ʚʩʝʭ 

ʧʦʩʝʪʠʪʝʣʝʡ ʢʦʤʧʣʝʢʩʘ, ʟʦʥʦʡ ʙʘʩʩʝʡʥʘ ʠ ʩʘʫʥʳ ʜʣʷ 

ʛʦʩʪʝʡ,  ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʚ 

ʜʘʥʥʦʤ ʢʦʤʧʣʝʢʩʝ  ʠʣʠ ʧʨʦʰʝʜʰʠʭ  ʨʝʢʦʤʝʥʜʫʝʤʫʶ 

ʨʝʛʠʩʪʨʘʮʠʶ.  

ɺʪʦʨʦʡ ʵʪʘʞ ʧʨʝʜʥʘʟʥʘʯʝʥ  ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʨʪʠʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʩʝʪʠʪʝʣʝʡ, 

ʚʦʧʣʦʪʠʚ, ʠʜʝʶ ʩʧʦʨʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʟʜʘʥʠʷ ʚ  

ʮʝʣʦʤ. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ ʦʩʥʘʱʝʥʥʳʤʠ 

ʪʨʝʥʘʞʝʨʥʳʤʠ ʟʘʣʘʤʠ, ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʳʤʠ 

ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ,  ʫʶʪʥʳʤʠ ʢʘʬʝ ʠ 

ʤʘʛʘʟʠʥʘʤʠ ʪʦʚʘʨʦʚ ʜʣʷ ʩʧʦʨʪʘ ʠ ʟʜʦʨʦʚʴʷ. 

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʞʝ ʢʦʤʧʣʝʢʩʘ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ 

ʢʘʙʠʥʝʪʳ ʦʟʜʦʨʘʚʣʠʚʘʶʱʠʭ  ʧʨʦʮʝʜʫʨ, ʛʨʷʟʝʚʳʭ 

ʚʘʥʥ ʠ ʢʘʙʠʥʝʪʳ ʫʭʦʜʘ ʟʘ ʢʨʘʩʦʪʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʵʪʦʤ ʵʪʘʞʝ ʢʫʣʴʪʫʨʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ  

ʦʙʫʩʪʨʦʝʥʘ  ʜʝʪʩʢʘʷ ʠʛʨʦʚʘʷ ʧʣʦʱʘʜʢʘ ʠ ʜʨʫʛʠʝ  

ʨʘʟʚʠʚʘʶʱʠʝ ʠʛʨʦʚʳʝ ʜʝʪʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, 

ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ  ʟʜʝʩʴ ʞʝ  ʫʶʪʥʳʝ ʢʘʬʝ ʠ 

ʤʘʛʘʟʠʥʳ ʧʦʤʦʛʫʪ ʩʢʨʘʩʠʪ ʧʨʝʙʳʚʘʥʠʝ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ. 

 ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʞʝ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ ʨʝʩʪʦʨʘʥ 

ʩ ʙʘʥʢʝʪʥʳʤ ʟʘʣʦʤ, ʦʙʝʜʝʥʥʳʤ ʟʘʣʦʤ ʠ ʦʪʢʨʳʪʦʡ 

ʪʝʨʨʘʩʦʡ. 

 ʎʦʢʦʣʴʥʳʡ ʵʪʘʞ ʧʦ ʩʚʦʝʤʫ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ  ʩʦʩʪʦʠʪ ʠʟ 

ʦʩʥʘʱʝʥʥʦʡ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʧʨʘʯʝʯʥʦʡ,  ʨʘʟʣʠʯʥʳʤʠ ʧʦʤʝʱʝʥʠʷʤʠ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ, ʦʙʦʨʫʜʦʚʘʥʥʦʡ 

ʟʦʥʦʡ ʜʦʩʪʘʚʢʠ  ʛʨʫʟʦʚ (ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʘʷ) ʠ 

ʧʘʨʢʦʚʦʯʥʦʡ ʩʪʦʷʥʢʦʡ ʜʣʷ ʛʦʩʪʝʡ ʠ 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ.  

ʂʘʞʜʳʡ ʵʪʘʞ ʟʜʘʥʠʷ ʦʩʥʘʱʝʥ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ  ʩʘʥʫʟʣʘʤʠ, ʚʳʭʦʜʘʤʠ ʥʘ ʣʝʪʥʠʝ 

ʪʝʨʨʘʩʳ ʠ ʧʦʞʘʨʥʳʤʠ ʣʝʩʪʥʠʯʥʳʤʠ ʚʳʭʦʜʘʤʠ.     

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʰʥʝʡ 

ʬʦʨʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʠ ʦʪʜʝʣʢʝ ʜʠʟʘʡʥʝʨʩʢʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʝʜʠʥʩʪʚʘ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʝʜʠʥʩʪʚʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʨʘʟʘ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ: 

ʧʨʦʧʦʨʮʠʡ, ʤʘʩʰʪʘʙʘ, ʨʠʪʤʘ (ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, 

ʛʘʨʤʦʥʠʠ), ʨʘʚʥʦʧʨʘʚʠʷ, ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ ʠ ʪ.ʜ. 

   
ʈʠʩʫʥʦʢ 2. ʂʫʣʴʪʫʨʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ çʂʘʚʢʘʟè ʛ.ʇʷʪʠʛʦʨʩʢ 
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ɺ ʜʠʟʘʡʥʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʦʝʢʪʘ  

ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʝ ʚʳʯʫʨʥʦʝ  ʢʦʤʧʦʟʠʮʠʦʥʥʦʝ 

ʨʝʰʝʥʠʝ ʬʘʩʘʜʘ. ɿʜʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʝʪ 

ʩʠʤʤʝʪʨʠʯʥʫʶ ʢʦʤʧʦʟʠʮʠʶ ʥʘ ʬʘʩʘʜʝ. ʉʪʨʫʢʪʫʨʘ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʦʪʨʘʞʘʝʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʟʜʘʥʠʷ ʟʘ ʩʯʝʪ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʩʪʝʥ, ʦʢʦʥʥʳʭ ʟʘʧʦʣʥʝʥʠʡ).  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʦʷʱʝʛʦʩʷ 

ʦʙʲʝʢʪʘ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ  

ʥʘʨʫʞʥʳʭ ʥʝʩʫʱʠʭ ʩʪʝʥ ʦʙʳʯʥʦ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʶ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʩʢʦʨʦʩʪʴʶ 

ʚʦʟʚʝʜʝʥʠʷ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʛʠʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʠʥʷʪʳʡ ʚ ʥʘʰʝʤ ʧʨʦʝʢʪʝ 

ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʠʨʧʠʯ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʨʘʙʦʪ  ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʦʩʥʦʚʘʥ ʝʛʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɼʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʢʘʟʳʚʘʶʪ ʥʘʚʝʩʥʳʝ ʬʘʩʘʜʳ, 

ʧʦʵʪʦʤʫ ʦʪʜʝʣʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʘʚʝʩʥʦʛʦ 

ʬʘʩʘʜʘ, ʢʨʳʣʴʮʘ, ʘ ʚʠʪʨʘʞʥʳʝ, ʦʢʦʥʥʳʝ ʠ ʜʚʝʨʥʳʝ 

ʟʘʧʦʣʥʝʥʠʷ ʧʨʠʜʘʶʪ ʩʚʦʝʦʙʨʘʟʠʝ ʚʥʝʰʥʝʤʫ ʦʙʣʠʢʫ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ.   

 ɺ  ʢʘʞʜʦʤ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʫʶʪ, ʨʘʟʣʠʯʥʳʝ 

ʧʨʠʝʤʳ ʜʣʷ  ʫʩʠʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʬʘʩʘʜʦʚ, ʧʨʠʤʝʨʦʤ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʚʝʨʪʠʢʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʪʜʝʣʢʠ 

ʥʘʨʫʞʥʳʭ ʩʪʝʥ, ʧʦʵʪʦʤʫ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ 

ʨʝʰʝʥʠʠ  ʟʜʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʝʤ ʨʠʪʤʠʯʝʩʢʦʛʦ 

ʠ ʤʝʪʨʠʯʝʩʢʦʛʦ ʨʷʜʘ. ʈʠʪʤʠʯʥʳʝ ʯʣʝʥʝʥʠʷ ʬʘʩʘʜʦʚ 

ʦʙʨʘʟʦʚʘʥʳ ʯʝʨʝʜʦʚʘʥʠʝʤ ʛʣʫʭʠʭ ʠ ʦʩʪʝʢʣʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ ʩʪʝʥ.  ʆʙʱʫʶ ʘʨʭʠʪʝʢʪʫʨʥʫʶ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʟʜʘʥʠʷ  ʧʦʚʳʰʘʶʪ ʢʦʥʪʨʘʩʪʥʳʝ 

ʵʣʝʤʝʥʪʳ ʟʜʘʥʠʡ.   

ʅʘʨʫʞʥʳʝ ʩʪʝʥʳ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ  

ʤʥʦʛʦʩʣʦʡʥʳʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʪʨʝʭ ʩʣʦʝʚ. 

ɺʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʢʣʘʜʢʠ ʠʟ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ 

ʤʘʨʢʠ ʂʈ-ʨ-ʧʦ 250ʭ120ʭ65/1ʅʌ/150/2,0/50/ɻʆʉʊ 

530-2012 ʥʘ ʨʘʩʪʚʦʨʝ ʄ100 ʩ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʤʠ 

ʜʦʙʘʚʢʘʤʠ ʪʦʣʱʠʥʦʡ 380ʤʤ; ʫʪʝʧʣʠʪʝʣʷ 

"ROCKWOOL" ʪʦʣʱʠʥʦʡ 90 ʤʤ; ʥʘʨʫʞʥʳʡ ʩʣʦʡ 

ʦʙʣʠʮʦʚʦʯʥʳʡ - ʠʟ ʥʘʚʝʩʥʦʛʦ ʬʘʩʘʜʘ  çPrimetè 

ʪʦʣʱʠʥʦʡ 150ʤʤ.  ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʟʘʥʠʤʘʶʪ ʧʨʠʤʝʥʷʝʤʳʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʠʟʚʘʥʳ 

ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ ʧʨʦʞʠʚʘʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʢʠ ʠʟʜʝʣʠʡ ʠʟ 

ʧʨʠʨʦʜʥʳʭ ʢʘʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʛʘʨʘʥʪʠʨʫʝʪ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ  ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

 ɺʦʧʨʦʩ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʝʨʴ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʝʩʴʤʘ 

ʚʘʞʝʥ, ʧʦʵʪʦʤʫ ʤʝʪʦʜ ʫʪʝʧʣʝʥʠʷ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʩ 

ʜʘʣʴʥʝʡʰʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʜʝʣʢʦʡ, ʘ ʪʘʢʞʝ  

ʠʩʧʦʣʴʟʦʚʘʥʠʝ  ʤʝʪʘʣʣʦʧʣʘʩʪʠʢʦʚʳʭ ʦʢʦʥʥʳʭ 

ʙʣʦʢʦʚ ʠ ʚʠʪʨʘʞʝʡ ʧʦʟʚʦʣʠʪ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʰʠʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ.  

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʦʨʤʠʨʫʝʤʳʡ 

ʢʣʘʩʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʷ.  

ʎʦʢʦʣʴʥʘʷ ʯʘʩʪʴ ʟʜʘʥʠʷ  ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ, 

ʜʣʷ ʝʛʦ   ʦʙʣʠʮʦʚʢʠ ʤʘʪʝʨʠʘʣʳ  ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʦʣʝʝ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʧʨʦʝʢʪʝ  ʝʛʦ ʦʪʜʝʣʢʘ   ʚʳʧʦʣʥʝʥʘ 

ʥʘʪʫʨʘʣʴʥʳʤ ʢʘʤʥʝʤ, ʥʘ ʩʪʝʢʣʦʩʝʪʢʫ ʧʦ ʙʘʟʦʚʦʤʫ 

ʩʣʦʶ, ʙʘʟʦʚʳʡ ʩʣʦʡ ʠʟ ʘʜʛʝʟʠʦʥʥʦʛʦ ʢʣʝʝʚʦʛʦ 

ʩʦʩʪʘʚʘ 10ʤʤ, ʫʪʝʧʣʠʪʝʣʴ Rockwool ʌʘʩʘʜ ɹʘʪʪʩ 

ʕʢʩʪʨʘ t=100ʤʤ.   

 ʇʦʜʚʘʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ ʥʠʞʝ ʫʨʦʚʥʷ 

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʪʤʝʪʢʠ, ʘ ʠʤʝʥʥʦ ʩʪʝʥʳ ʫʪʝʧʣʝʥʳ 

ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʤ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʦʤ  t=50ʤʤ ʥʘ 

ʛʣʫʙʠʥʫ 900ʤʤ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʡ ʤʝʤʙʨʘʥʦʡ 

ʊɽʌʆʅɼ. 

ʆʙʣʠʮʦʚʦʯʥʳʝ ʨʘʙʦʪʳ ʣʠʬʪʦʚʦʡ ʰʘʭʪʳ 

ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʥʘʨʫʞʥʦʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʃɸʕʉ-ʄ ʩ ʫʪʝʧʣʠʪʝʣʝʤ Rockwool 

ʌʘʩʘʜ ɹʘʪʪʩ ʕʢʩʪʨʘ t=100ʤʤ  

ʂʨʳʣʴʮʘ, ʣʝʩʪʥʠʮʳ ʦʙʣʠʮʦʚʘʥʳ 

ʢʝʨʘʤʦʛʨʘʥʠʪʥʦʡ ʥʘʧʦʣʴʥʦʡ ʧʣʠʪʢʦʡ 

(ʥʝʩʢʦʣʴʟʷʱʝʡ) ʜʣʷ ʥʘʨʫʞʥʳʭ ʨʘʙʦʪ ʇʨʦʝʢʪʦʤ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʛʨʘʞʜʝʥʠʝ ʢʨʳʣʝʮ ʚʳʩʦʪʦʡ 

1200ʤʤ.  

ʅʘʚʝʩʳ ʥʘʜ ʚʳʭʦʜʘʤʠ ʠʟ ʧʦʜʚʘʣʘ 

ʚʳʧʦʣʥʷʶʪʩʷ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʨʫʙ ʢʚʘʜʨʘʪʥʦʛʦ 

ʩʝʯʝʥʠʷ. ʇʦʢʨʳʪʠʝ ï ʧʨʦʬʠʣʠʨʦʚʘʥʥʳʡ ʣʠʩʪ ʩ 

ʜʝʢʦʨʘʪʠʚʥʦ-ʟʘʱʠʪʥʳʤ ʣʘʢʦʢʨʘʩʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ, 

ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ.   

ʇʨʦʩʪʨʦʝʥʥʦʝ ʟʜʘʥʠʝ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʥʝʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʤʝʪʦʜʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ,  ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ 

ʦʪʚʝʯʘʪʴ  ʩʦʚʨʝʤʝʥʥʦʤʫ ʢʫʨʩʫ, ʚʟʷʪʦʤʫ ʥʘ 

ʚʦʦʨʫʞʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʦʡʠʥʜʫʩʪʨʠʠ.  
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ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʧʨʠʥʮʠʧ ʠʭ ʩʦʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʘ 

ʩʨʦʜʩʪʚʘ ʩʪʨʫʢʪʫʨ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ, ʧʨʠʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʤʠ ʩʦʩʪʘʚʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʦʜʩʪʚʦ ʩʪʨʫʢʪʫʨ, ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʦʥʫʤʝʥʪʘʣʴʥʳʝ ʧʘʤʷʪʥʠʢʠ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ. 

ABSTRACT 

The article describes the requirements for restoration materials, the principle of their creation based on the law of 

affinity of structures in building materials science, an analysis of the state of monuments of monumental architecture in 

need of restoration with modern restoration compositions. 

Keywords: affinity of structures, restoration materials, monumental monuments, restoration, modern 

composites. 

 

ʀʩʪʦʨʠʯʝʩʢʘʷ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʮʝʥʥʦʩʪʴ ï 

ʵʪʦ ʚʘʞʥʝʡʰʠʝ ʧʨʠʯʠʥʳ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʣʶʜʠ 

ʩʪʨʝʤʷʪʩʷ ʩʦʭʨʘʥʠʪʴ ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʢʦʪʦʨʳʝ ʩʦ ʚʨʝʤʝʥʝʤ ʥʫʞʜʘʶʪʩʷ ʚ ʨʝʩʪʘʚʨʘʮʠʠ. 

ʈʝʩʪʘʚʨʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʮʝʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʠʭ ʮʝʥʥʳʭ ʢʘʯʝʩʪʚ [1]. 

ʀʩʪʦʨʠʯʝʩʢʠʝ ʟʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ 

ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʆʜʥʦ ʠʟ 

ʛʣʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʨʝʩʪʘʚʨʘʮʠʠ-ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʦʭʨʘʥʠʪʴ ʘʫʪʝʥʪʠʯʥʦʩʪʴ ʦʙʲʝʢʪʘ. ɿʘʤʝʥʘ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʢʨʘʡʥʝʡ 

ʤʝʨʦʡ; ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʤʝʪʦʜʳ ʫʢʨʝʧʣʝʥʠʷ[5].  

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʤʝʪʦʜ ʨʝʩʪʘʚʨʘʮʠʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʟʜʘʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʟʥʘʥʠʷ ʧʨʦʰʣʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ, 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʠʭ 

ʚ ʨʘʟʫʤʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ. 

ʈʝʩʪʘʚʨʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʧʘʤʷʪʥʠʢʘ, ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʨʠʛʠʥʘʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʧʦ ʤʥʦʛʠʤ ʧʘʨʘʤʝʪʨʘʤ. 

ʆʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʙʣʠʟʢʠ ʢ ʦʨʠʛʠʥʘʣʴʥʦʤʫ 

ʤʘʪʝʨʠʘʣʫ ʧʦ ʪʝʢʩʪʫʨʝ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʝ ʠ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʝ, ʥʝ ʠʟʤʝʥʷʪʴ ʮʚʝʪ ʤʘʪʝʨʠʘʣʘ 

ʧʘʤʷʪʥʠʢʘ ʠ ʙʳʪʴ ʩʦʧʦʩʪʘʚʠʤʳʤʠ ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʘʪʤʦʩʬʝʨʦʩʪʦʡʢʦʩʪʠ, 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʘʷ ʥʘʢʦʧʣʝʥʠʝ ʚʦʜʳ ʠ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ 

ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʦ ʦʩʣʘʙʣʷʝʪ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʦʪʪʦʨʛʘʝʪ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪ 

ʜʝʛʨʘʜʘʮʠʶ ʠʩʭʦʜʥʦʛʦ ʤʦʥʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʯʥʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ 

ʤʘʪʝʨʠʘʣʦʤ ʨʝʩʪʘʚʨʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ 

ʚʥʫʪʨʝʥʥʝ ʩʪʘʙʠʣʴʥʳʡ ʢʦʥʪʘʢʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦʪ ʢʦʥʪʘʢʪ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʭʦʜʩʪʚʦ, ʩʨʦʜʩʪʚʦ ʠʣʠ, ʪʦʯʥʝʝ, 

ʙʣʠʟʦʩʪʴ ʧʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʦʙʱʝʝ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩ ʤʘʪʨʠʮʝʡ ʙʘʟʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʝʨʝʜ 

ʤʘʪʝʨʠʘʣʦʚʝʜʘʤʠ ʠ ʨʝʩʪʘʚʨʘʪʦʨʘʤʠ ʚʩʪʘʶʪ ʥʦʚʳʝ 

ʟʘʜʘʯʠ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʠʜʝʠ ʠ ʧʦʜʭʦʜʳ, 

ʦʩʦʙʝʥʥʦ ʚ ʩʦʟʜʘʥʠʠ ʪʦʥʢʦʩʣʦʡʥʳʭ ʨʘʩʪʚʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʩʚʷʟʠ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 
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ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʟʘʢʦʥʫ ʩʨʦʜʩʪʚʘ 

ʩʪʨʫʢʪʫʨ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʝ 

ʢʦʤʧʦʟʠʪʳ ʩ ʞʝʣʘʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʢʘʧʠʣʣʷʨʥʦʡ ʧʦʨʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟʚʝʩʪʢʦʚʦʛʦ ʠ 

ʮʝʤʝʥʪʥʦʛʦʢʘʤʥʷʠʢʦʥʪʨʦʣʷʪʨʘʥʩʧʦʨʪʘʚʦʜʳʧʫʪʝʤʩʦ

ʚʤʝʩʪʥʦʛʦʧʨʠʤʝʥʝʥʠʷʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ 

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ. ʇʨʠʤʝʥʝʥʠʝ 

ʟʘʢʦʥʘ ʩʨʦʜʩʪʚʘ ʩʪʨʫʢʪʫʨ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʝʠʟʤʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʩʦʟʜʘʚʘʝʤʦʡ ʤʘʪʨʠʮʳ ʠ ʩʪʘʨʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʨʝʩʪʘʚʨʠʨʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʘʢ ʯʪʦ 

ʧʦʨʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʤʧʦʟʠʪʘ ʷʚʣʷʝʪʩʷ 

ʠʜʝʘʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʡ ʠ ʦʜʥʦʨʦʜʥʦʡ, ʧʦʟʚʦʣʷʷ ʚʦʜʝ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʢʘʧʠʣʣʷʨʘʤ ʧʦ ʚʩʝʤʫ ʢʦʤʧʦʟʠʪʫ ʠ 

ʩʧʦʩʦʙʩʪʚʫʷ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʤʫ ʩʞʘʪʠʶ ʠ 

ʫʧʣʦʪʥʝʥʠʶ ʥʦʚʦʡ ʩʪʨʫʢʪʫʨʳ [3]. 

ɺ ʈʦʩʩʠʠ ʚʦʟʚʝʜʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʤʷʪʥʠʢʦʚ ʤʦʥʫʤʝʥʪʘʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, 

ʪʨʝʙʫʶʱʠʭ ʦʩʦʙʦʛʦ ʨʝʩʪʘʚʨʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. 

çʈʦʜʠʥʘ-ʤʘʪʴ ʟʦʚʝʪè ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ 

ʟʥʘʤʝʥʠʪʳʭ ʩʢʫʣʴʧʪʫʨ ʚ ʤʠʨʝ. ʉʠʤʚʦʣ ʷʨʦʩʪʠ, ʩ 

ʢʦʪʦʨʦʡ ʩʨʘʞʘʣʠʩʴ ʩʦʣʜʘʪʳ ʠ ʩʠʤʚʦʣ ʥʘʰʝʡ ʧʦʙʝʜʳ 

ʥʘʜ ʚʨʘʛʦʤ. ʂʘʞʝʪʩʷ, ʥʝʪ ʯʝʣʦʚʝʢʘ, ʫ ʢʦʪʦʨʦʛʦ ʵʪʦʪ 

ʤʦʥʫʤʝʥʪ ʥʝ ʚʳʟʳʚʘʣ ʙ  r ʙʫʨʶ ʵʤʦʮʠʡ. ʅʦ, 

ʦʢʘʟʘʣʦʩʴ, ʵʪʦ ʠʩʢʫʩʩʪʚʦ ʚʝʯʥʦ, ʘ ʙʝʪʦʥ ʠʩʧʳʪʘʥʠʝ 

ʚʨʝʤʝʥʝʤ ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ [4].  

"ʇʘʜʝʥʠʝ ʙʝʪʦʥʘ, ʬʘʢʪʠʯʝʩʢʠ ʦʪʩʣʦʝʥʠʝ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʩʣʦʷ, ʠ ʚ ʧʨʷʤʦʤ ʩʤʳʩʣʝ ʢʘʤʥʠ 

ʩʳʧʘʣʠʩʴ ʩ ʧʦʚʝʨʭʥʦʩʪʠ çʈʦʜʠʥʳ-ʤʘʪʝʨʠè, ï 

ʨʘʩʩʢʘʟʳʚʘʝʪ ɸʣʝʢʩʝʡ ɼʝʤʝʥʪʴʝʚ, ʜʠʨʝʢʪʦʨ ʤʫʟʝʷ-

ʟʘʧʦʚʝʜʥʠʢʘ çʉʪʘʣʠʥʛʨʘʜʩʢʘʷ ʙʠʪʚʘè. ʇʘʤʷʪʥʠʢ 

çʈʦʜʠʥʘ-ʤʘʪʴè ʦʪʢʨʳʣʠ 15 ʦʢʪʷʙʨʷ 1967 ʛʦʜʘ, ʚ 

2019 ʛʦʜʫ ʚʧʝʨʚʳʝ ʟʘ 52 ʛʦʜʘ ʤʦʥʫʤʝʥʪ ʧʦʜʚʝʨʛʩʷ 

ʨʝʩʪʘʚʨʘʮʠʠ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ: ʟʘʤʝʥʘ ʠ ʥʘʪʷʞʝʥʠʝ 

99 ʢʘʥʘʪʦʚ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʙʝʪʦʥʥʳʡ ʢʘʨʢʘʩ 

ʤʦʥʫʤʝʥʪʘ, ʟʘʤʝʥʘ ʩʠʩʪʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ;, ʫʩʪʨʦʡʩʪʚʦ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʥʘʨʫʞʥʦʡ ʩʠʩʪʝʤʳ ʦʩʚʝʱʝʥʠʷ ʤʦʥʫʤʝʥʪʘ, 

ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʝ ʨʘʙʦʪʳ ʧʦ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʫʤʝʥʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʪʥʳʭ 

ʨʘʙʦʪ ʤʝʪʦʜʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʘʣʴʧʠʥʠʟʤʘ, 

ʬʨʘʛʤʝʥʪʘʨʥʘʷ ʨʝʩʪʘʚʨʘʮʠʷ ʙʝʪʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʥʫʪʨʠ ʤʦʥʫʤʝʥʪʘ, ʨʝʩʪʘʚʨʘʮʠʷ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʥʫʤʝʥʪʘ[4]. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʩʦʩʪʦʷʥʠʝ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʩʢʫʣʴʧʪʫʨʳ ʚʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ: 

ʚʥʝʰʥʠʡ ʚʠʜ ʤʦʥʫʤʝʥʪʘ ʠʟʤʝʥʠʣʩʷ, çʟʘʧʣʘʪʢʠè ʠʟ 

ʙʝʪʦʥʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʮʚʝʪʫ ʠ ʙʨʦʩʘʶʪʩʷ ʚ ʛʣʘʟʘ 

(ʨʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʦʩʪʦʷʥʠʝ ʤʦʥʫʤʝʥʪʘ çʈʦʜʠʥʘ-ʤʘʪʴè ʚ ʛ. ɺʦʣʛʦʛʨʘʜʝ ʧʦʩʣʝ ʨʝʩʪʘʚʨʘʮʠʠ 

 

ɿʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʧʣʘʥʝ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʘʤʷʪʥʳʡ 

ʢʦʤʧʣʝʢʩ, ʚʦʟʜʚʠʛʥʫʪʳʡ ʚ ʅʝʢʣʠʥʦʚʩʢʦʤ ʨʘʡʦʥʝ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʉʘʤʙʝʢʩʢʠʝ ʚʳʩʦʪʳè ʥʝʜʘʣʝʢʦ 

ʦʪ ʩʝʣʘ ʉʘʤʙʝʢ ʚ ʯʝʩʪʴ ʩʦʚʝʪʩʢʠʭ ʚʦʠʥʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ 130-ʡ ʠ 416-ʡ ʩʪʨʝʣʢʦʚʳʭ ʜʠʚʠʟʠʡ, 

ʫʜʦʩʪʦʝʥʥʳʭ ʧʦʯʸʪʥʦʛʦ ʥʘʠʤʝʥʦʚʘʥʠʷ 

çʊʘʛʘʥʨʦʛʩʢʠʭè, ʩʨʘʞʘʚʰʠʭʩʷ ʥʘ ʣʠʥʠʠ çʄʠʫʩ-

ʬʨʦʥʪʘè ʚ 1943 ʛʦʜʫ. 

ʇʘʤʷʪʥʠʢ, ʦʪʢʨʳʪʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʷʣʦʩʴ 7 

ʤʘʷ 1980 ʛʦʜʘ, ʚʦʟʜʚʠʛʥʫʪ ʥʘ ʩʘʤʦʡ ʚʩrʦʢʦʡ ʪʦʯʢʝ 

ʚʦʟʣʝ ʦʩʳʧʘʶʱʠʭʩʷ ʦʪ ʚʨʝʤʝʥʠ ʦʢʦʧʦʚ, 

ʨʘʟʨʫʰʝʥʥʳʭ ʧʫʣʝʤʸʪʥʳʭ ʛʥʸʟʜ, ʙʣʠʥʜʘʞʝʡ ʥʘ 

ʦʢʨʘʠʥʝ ʩʝʣʘ. ʇʘʤʷʪʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʝ 

ʙʝʪʦʥʥʳʝ ʧʦʜʢʦʚʦʦʙʨʘʟʥʳʝ ʩʪʝʥʳ, 

ʩʠʤʚʦʣʠʟʠʨʫʶʱʠʝ ʜʚʝ ʩʪʨʝʣʢʦʚʳʝ ʜʠʚʠʟʠʠ, 

ʦʩʚʦʙʦʞʜʘʚʰʠʝ ʵʪʠ ʤʝʩʪʘ, ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʢʨʫʧʥʳʤ ʧʘʤʷʪʥʠʢʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ [2] (ʨʠʩʫʥʦʢ 2).  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʦʩʪʦʷʥʠʝ çʄʝʤʦʨʠʘʣʴʥʦʛʦ ʧʘʤʷʪʥʠʢʘ 1943 ʛʦʜʘ ʛʝʨʦʷʤ ʧʨʦʨʳʚʘ ʄʠʫʩʩʢʦʛʦ ʬʨʦʥʪʘ ʠ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʊʘʛʘʥʨʦʛʘè ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ɿʘ 43 ʛʦʜʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʝʤʦʨʠʘʣʘ ʝʛʦ ʥʠ 

ʨʘʟʫ ʥʝ ʨʝʩʪʘʚʨʠʨʦʚʘʣʠ. ʊʘʛʘʥʨʦʛʩʢʠʡ ʤʫʟʝʡ-


