
 
 

 

 

 

 

 

 

 

 

ʄɽɾɼʀʉʎʀʇʃʀʅɸʈʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ 
 

 

ʄʘʪʝʨʠʘʣʳ X ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ 
 

 

31 ʷʥʚʘʨʷ 2018 ʛʦʜʘ 

 

 

 

 

 

 

 

 

 

 
ɽʢʘʪʝʨʠʥʙʫʨʛ 

çʀʄʇʈʋɺè 

2018 

 



 

 

 

 

 

 

 

 

 

 

 

 

ʄɽɾɼʀʉʎʀʇʃʀʅɸʈʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʀ 

ʇɽʈʉʇɽʂʊʀɺʓ ʈɸɿɺʀʊʀʗ 
 

 

ʄʘʪʝʨʠʘʣʳ X ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ 
 

 

31 ̫ ʥʚʘʨʷ 2018 ʛʦʜʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 
ɽʢʘʪʝʨʠʥʙʫʨʛ 

çʀʄʇʈʋɺè 

2018 



ʋɼʂ 001.1 

ɹɹʂ 60 

        ʂ94 

 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ: ʂʫʩʦʚ ʉʝʨʛʝʡ ɺʷʯʝʩʣʘʚʦʚʠʯ 

 

 

 

ʂ 94   

ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ  ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ: 
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ʩʦʩʪʦʷʚʰʝʡʩʷ  31 ʷʥʚʘʨʷ 2018  ʛ.  ʚ  ʛ.  ɽʢʘʪʝʨʠʥʙʫʨʛ.  ɺ  ʩʙʦʨʥʠʢʝ  ʩʪʘʪʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  
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ɺʩʝ  ʩʪʘʪʴʠ  ʧʨʦʭʦʜʷʪ  ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ  (ʵʢʩʧʝʨʪʥʫʶ  ʦʮʝʥʢʫ). ʊʦʯʢʘ  ʟʨʝʥʠʷ ʨʝʜʘʢʮʠʠ  ʥʝ  ʚʩʝʛʜʘ  

ʩʦʚʧʘʜʘʝʪ  ʩ  ʪʦʯʢʦʡ  ʟʨʝʥʠʷ  ʘʚʪʦʨʦʚ  ʧʫʙʣʠʢʫʝʤʳʭ ʩʪʘʪʝʡ. ʉʪʘʪʴʠ  ʧʨʝʜʩʪʘʚʣʝʥʳ  ʚ  ʘʚʪʦʨʩʢʦʡ  

ʨʝʜʘʢʮʠʠ.  ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ  ʟʘ ʘʫʪʝʥʪʠʯʥʦʩʪʴ  ʠ  ʪʦʯʥʦʩʪʴ  ʮʠʪʘʪ,  ʠʤʝʥ,  ʥʘʟʚʘʥʠʡ  ʠ  ʠʥʳʭ  ʩʚʝʜʝʥʠʡ,  

ʘ  ʪʘʢ  ʞʝ ʟʘ  ʩʦʙʣʶʜʝʥʠʝ  ʟʘʢʦʥʦʚ  ʦʙ  ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ  ʩʦʙʩʪʚʝʥʥʦʩʪʠ  ʥʝʩʫʪ  ʘʚʪʦʨʳ ʧʫʙʣʠʢʫʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʇʨʠ  ʧʝʨʝʧʝʯʘʪʢʝ  ʤʘʪʝʨʠʘʣʦʚ  ʩʙʦʨʥʠʢʘ  ʩʪʘʪʝʡ ʂʦʥʬʝʨʝʥʮʠʠ ʩʩʳʣʢʘ ʥʘ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ 

ʦʙʷʟʘʪʝʣʴʥʘ. 

ʉʙʦʨʥʠʢ  ʩʪʘʪʝʡ  ʧʦʩʪʘʪʝʡʥʦ  ʨʘʟʤʝʱʸʥ  ʚ  ʥʘʫʯʥʦʡ  ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʝ elibrary.ru ʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʦʡ ʙʘʟʝ ʈʀʅʎ (ʈʦʩʩʠʡʩʢʠʡ ʠʥʜʝʢʩ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ) ʧʦ 

ʜʦʛʦʚʦʨʫ ˉ 1933-08 / 2016K ʦʪ 31 ʘʚʛʫʩʪʘ 2016 ʛ. 

 

 

É ʆʆʆ çʀʄʇʈʋɺè, 2018. 

É ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ, 2018. 
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ɿɸɻɸɼʂɸ ʇʈʆʀʉʍʆɾɼɽʅʀʗ ʃɾɽɼʄʀʊʈʀʗ I  

ʂʦʨʩʫʢʦʚʘ ʆ.ɸ. 

ʦʙʫʯʘʶʱʘʷʩʷ 1 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʉʦʢʦʣʦʚʘ ɽ.ɺ., 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʢʘʥʜ. ʠʩʪ. ʥʘʫʢ, ʜʦʮʝʥʪ  
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ɺ ʤʘʝ 1591 ʛ. ʚ ʋʛʣʠʯʝ ʙʳʣ ʫʙʠʪ ʮʘʨʝʚʠʯ ɼʤʠʪʨʠʡ ʚʪʦʨʦʡ ʩʳʥ ʀʚʘʥ IV 

(ɻʨʦʟʥʦʛʦ).  ɺ ʵʪʦʪ ʞʝ ʜʝʥʴ ʨʘʟʦʟʣʠʚʰʘʷʩʷ ʪʦʣʧʘ ʫʙʠʣʘ ɹʠʪʷʛʦʚʩʢʦʛʦ, ʢʦʪʦʨʳʡ 

ʦʪ ʣʠʮʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʨʠʩʤʘʪʨʠʚʘʣ ʟʘ ɼʤʠʪʨʠʝʤ, ʝʛʦ ʩʳʥʘ ʠ ʧʣʝʤʷʥʥʠʢʘ. 

ɺʩʢʦʨʝ ʚ ʋʛʣʠʯ ʧʨʠʝʭʘʣʘ ʩʣʝʜʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ, ʢʦʪʦʨʫʶ ʚʦʟʛʣʘʚʣʷʣ ɺʘʩʠʣʠʡ 



ʐʫʡʩʢʠʡ, ʠ ʩʜʝʣʘʣʘ ʚʳʚʦʜ, ʯʪʦ ɼʤʠʪʨʠʡ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʟʘʨʝʟʘʣ ʩʝʙʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʵʧʠʣʝʧʩʠʠ [1]. 

ɺ 1598 ʛ. ʫʤʠʨʘʝʪ ʧʦʩʣʝʜʥʠʡ ʮʘʨʴ ʠʟ ʜʠʥʘʩʪʠʠ ʈʶʨʠʢʦʚʠʯʝʡ - ʌʝʦʜʦʨ 

ʀʦʘʥʥʦʚʠʯ. ʅʘ ɿʝʤʩʢʦʤ ʩʦʙʦʨʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ, ʯʪʦ ʪʨʦʥ ʟʘʡʤʝʪ ɹʦʨʠʩ 

ɻʦʜʫʥʦʚ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʩʢʦʚʩʢʠʝ ʙʦʷʨʝ ʥʘʯʠʥʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʩʣʫʭ ʦ ʪʦʤ, ʯʪʦ 

ɼʤʠʪʨʠʡ ʦʩʪʘʣʩʷ ʞʠʚ, ʪʘʢ ʢʘʢ ʣʶʜʠ ɻʦʜʫʥʦʚʘ ʦʰʠʙʣʠʩʴ ʠ ʫʙʠʣʠ ʥʝ ʪʦʛʦ 

ʤʘʣʴʯʠʢʘ. 

ɺ 1601 ʛ. ʥʘʯʠʥʘʝʪʩʷ ʠʩʪʦʨʠʷ ʃʞʝʜʤʠʪʨʠʷ I ʩ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʧʨʠ ʜʚʦʨʝ ʢʥʷʟʷ 

ʂ. ʆʩʪʨʦʞʩʢʦʛʦ. ʆ ʩʚʦʝʤ ʷʢʦʙʳ ʮʘʨʩʢʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʦʥ  ʨʘʩʩʢʘʟʳʚʘʝʪ ʢʥʷʟʶ 

ɸ. ɺʠʰʥʝʚʝʮʢʦʤʫ. ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʧʦʩʣʝʜʥʠʡ ʧʦʚʝʨʠʣ ʃʞʝʜʤʠʪʨʠʶ, 

ʪʘʢʞʝ ʧʦʷʚʠʣʠʩʴ ʠ ʨʫʩʩʢʠʝ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʧʨʠʟʥʘʣʠ ʚ ʃʞʝʜʤʠʪʨʠʠ ʫʙʠʪʦʛʦ 

ʮʘʨʝʚʠʯʘ. ʆʩʦʙʝʥʥʦ ʙʣʠʟʢʦ ʃʞʝʜʤʠʪʨʠʡ ʦʙʱʘʣʩʷ ʩ ʚʦʝʚʦʜʦʡ ʉʘʥʜʦʤʠʨʩʢʠʤ, 

ʖʨʠʝʤ ʄʥʠʰʝʢʦʤ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥ ʚʣʶʙʣʷʝʪʩʷ ʚ ʜʦʯʴ ʖʨʠʷ, ʄʘʨʠʥʫ. ɺ 

ʂʨʘʢʦʚʝ ʚ ʥʘʯʘʣʝ 1604 ʛʦʜʘ ʃʞʝʜʤʠʪʨʠʡ I ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʫʥʮʠʝʤ ʢʦʨʦʣʶ, 17 

ʘʧʨʝʣʷ ʧʨʦʠʟʦʰʝʣ ʝʛʦ ʧʝʨʝʭʦʜ ʢ ʢʘʪʦʣʠʯʝʩʪʚʫ [2]. 

ʃʞʝʜʤʠʪʨʠʡ I ʩʤʦʛ ʥʘʙʨʘʪʴ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʝ ʚʦʡʩʢʦ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʷʣʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʠʟ ʧʦʣʴʩʢʠʭ ʘʚʘʥʪʶʨʠʩʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʟʘʪʝʤ ʧʨʠʩʦʝʜʠʥʠʣʦʩʴ ʚʦʡʩʢʦ 

ʢʘʟʘʢʦʚ. ʉ ʵʪʠʤ ʚʦʡʩʢʦʤ ʃʞʝʜʤʠʪʨʠʡ I 15 ʘʚʛʫʩʪʘ 1604 ʛ. ʧʦʰʝʣ ʚ ʧʦʭʦʜ, ʘ ʚ 

ʦʢʪʷʙʨʝ ʧʝʨʝʰʝʣ ʛʨʘʥʠʮʫ ʄʦʩʢʚʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʛʦʨʦʜʦʚ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʃʞʝʜʤʠʪʨʠʷ ʩʜʘʣʠʩʴ ʙʝʟ ʙʦʷ, ʪʘʢ ʢʘʢ ʙʳʣʠ ʥʝʜʦʚʦʣʴʥʳ ɻʦʜʫʥʦʚʳʤ. ʄʥʦʛʠʝ ʠʟ 

ʨʫʩʩʢʠʭ ʣʶʜʝʡ ʚ ʜʫʰʝ ʧʨʠʟʥʘʚʘʣʠ ʝʛʦ ʠʩʪʠʥʥʳʤ ʮʘʨʝʚʠʯʝʤ ʠ ʧʦʵʪʦʤʫ ʥʝʦʭʦʪʥʦ 

ʩʨʘʞʘʣʠʩʴ ʧʨʦʪʠʚ ʵʪʦʛʦ ʯʝʣʦʚʝʢʘ. 13 ʘʧʨʝʣʷ ʚʥʝʟʘʧʥʦ ʜʣʷ ʚʩʝʭ ʫʤʝʨ ʮʘʨʴ ɹʦʨʠʩ. 

7 ʤʘʷ ʚʩʝ ʚʦʡʩʢʦ, ʚʦ ʛʣʘʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣ ɹʘʩʤʘʥʦʚ, ʚʩʪʘʣʦ ʥʘ ʩʪʦʨʦʥʫ 

ʃʞʝʜʤʠʪʨʠʷ. ɺ ʄʦʩʢʚʫ ʃʞʝʜʤʠʪʨʠʡ ʚʲʝʭʘʣ 20 ʠʶʥʷ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ 

ʧʦʩʣʝ ʚʲʝʟʜʘ ʃʞʝʜʤʠʪʨʠʷ ʚ ʄʦʩʢʚʫ ʦʙʥʘʨʫʞʠʣʦʩʴ, ʯʪʦ ʙʦʷʨʝ ʫʞʝ ʛʦʪʦʚʷʪ 

ʟʘʤʳʩʣʳ ʧʨʦʪʠʚ ʥʝʛʦ. ʉʫʜʷ ʧʦ ʤʥʦʛʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʪʦʯʥʠʢʘʤ, ʢʘʢ 

ʧʨʘʚʠʪʝʣʴ, ʃʞʝʜʤʠʪʨʠʡ, ʦʙʣʘʜʘʣ ʰʠʨʦʢʠʤ ʨʝʬʦʨʤʘʪʦʨʩʢʠʤ ʟʘʤʳʩʣʦʤ, 

ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ [3].  



ʂʝʤ ʞʝ ʙʳʣ ʃʞʝʜʤʠʪʨʠʡ I? ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʜʚʠʛʘʶʪ ʨʘʟʣʠʯʥʳʝʛʠʧʦʪʝʟʳ 

ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʠʩʪʦʯʥʠʢʠ ʪʝʭ ʣʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠ ʥʝʜʦʩʢʘʟʘʥʳ. ʄʥʦʛʠʝ 

ʠʩʪʦʨʠʢʠ ʩʯʠʪʘʶʪ ʃʞʝʜʤʠʪʨʠʝʤ I ʤʦʥʘʭʘ-ʨʘʩʩʪʨʠʛʫ ɻʨʠʛʦʨʠʷʆʪʨʝʧʴʝʚʘ ʠʣʠ, 

ʪʘʢʞʝ, ʧʨʠʟʥʘʶʪ ʵʪʦ ʤʥʝʥʠʝ ʚʧʦʣʥʝ ʚʝʨʦʷʪʥʳʤ. ɺ.ʆ. ʂʣʶʯʝʚʩʢʠʡ ʦʧʨʝʜʝʣʷʣ 

ʣʠʯʥʦʩʪʴ ʃʞʝʜʤʠʪʨʠʷ I ʪʘʢ: çʕʪʦʪ ʥʝʚʝʜʦʤʳʡ ʢʪʦ-ʪʦ, ʚʦʩʩʝʚʰʠʡ ʥʘ ʤʦʩʢʦʚʩʢʠʡ 

ʧʨʝʩʪʦʣ ʧʦʩʣʝ ɹʦʨʠʩʘ, ʚʦʟʙʫʞʜʘʝʪ ʙʦʣʴʰʦʡ ʘʥʝʢʜʦʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. ɽʛʦ 

ʣʠʯʥʦʩʪʴ ʜʦʩʝʣʝ ʦʩʪʘʸʪʩʷ ʟʘʛʘʜʦʯʥʦʡ, ʥʝʩʤʦʪʨʷʥʘ ʚʩʝ ʫʩʠʣʠʷ ʫʯʝʥʳʭ ʨʘʟʛʘʜʘʪʴ 

ʝʸè [4]. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʩʯʠʪʘʣʠ, ʯʪʦ ʃʞʝʜʤʠʪʨʠʡ I ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʠʤ 

ʮʘʨʝʚʠʯʝʤ ɼʤʠʪʨʠʝʤ. ʅ.ʄ. ʂʦʩʪʦʤʘʨʦʚ ʧʨʝʜʩʪʘʚʠʣ ʪʘʢʠʝ ʜʦʚʦʜʳ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, 

ʯʪʦ ɻʨʠʛʦʨʠʡʆʪʨʝʧʴʝʚ ʠ ʃʞʝʜʤʠʪʨʠʡ I - ʵʪʦ ʜʚʝ ʨʘʟʣʠʯʥʳʭ  ʣʠʯʥʦʩʪʠ. ɺ ʧʦʣʴʟʫ 

ʩʚʦʝʡ ʧʦʟʠʮʠʠ ʦʥ ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʘʨʛʫʤʝʥʪʳ: ʝʩʣʠ ʙʳ ʥʘʟʚʘʥʥʳʡ 

ʃʞʝʜʤʠʪʨʠʡ ʙʳʣ ʙʝʛʣʳʡ ʤʦʥʘʭ ʆʪʨʝʧʴʝʚ, ʫʙʝʞʘʚʰʠʡ ʠʟ ʄʦʩʢʚʳ ʚ 1602 ʛʦʜʫ, ʪʦ 

ʦʥ ʥʠʢʘʢ ʥʝ ʤʦʛ ʙʳ ʚ ʪʝʯʝʥʠʝ ʢʘʢʠʭ-ʥʠʙʫʜʴ ʜʚʫʭ ʣʝʪ ʫʩʚʦʠʪʴ ʧʨʠʸʤʳ ʪʦʛʜʘʰʥʝʛʦ 

ʧʦʣʴʩʢʦʛʦ ʰʣʷʭʪʠʯʘ; ʚ ɿʘʛʦʨʦʚʩʢʦʤ ʤʦʥʘʩʪʳʨʝ (ʥʘ ɺʦʣʳʥʠ) ʝʩʪʴ ʢʥʠʛʘ ʩ 

ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʶ ʧʦʜʧʠʩʴʶ ɻʨʠʛʦʨʠʷ ʆʪʨʝʧʴʝʚʘ; ʧʦʜʧʠʩʴ ʵʪʘ ʥʝ ʠʤʝʝʪ ʥʠ 

ʤʘʣʝʡʰʝʛʦ ʩʭʦʜʩʪʚʘ ʩ ʧʦʯʝʨʢʦʤ ʥʘʟʚʘʥʥʦʛʦ ʮʘʨʷ ɼʠʤʠʪʨʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʩʦʥʘ ʃʞʝʜʤʠʪʨʠʷ I ʠ ʩʝʛʦʜʥʷ ʦʩʪʘʸʪʩʷ ʟʘʛʘʜʢʦʡ. ɹʳʪʴ 

ʤʦʞʝʪ, ʚ ʙʫʜʫʱʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʨʝʜʩʪʘʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʸ ʨʘʟʛʘʜʘʪʴ. 
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 ɺ ʫʩʣʦʚʠʷʭ ʛʣʫʭʦʡ ʧʨʦʚʠʥʮʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʝʨʠʦʜ ʛʦʩʧʦʜʩʪʚʦʚʘʣʦ ʤʝʣʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʤʝʣʢʘʷ ʪʦʨʛʦʚʣʷ. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ, ʠʟ ʊʘʨʳ ʚʳʰʣʠ ʠʤʝʥʠʪʳʝ, ʠʟʚʝʩʪʥʳʝ ʚʩʝʡ ʉʠʙʠʨʠ ʢʫʧʮʳ ʠ ʧʨʦʤʳʰʣʝʥʥʠʢʠ. 

ʂ ʥʦʚʦʤʫ ʧʦʢʦʣʝʥʠʶ ʪʘʨʩʢʠʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʨʘʟʚʝʨʥʫʚʰʠʭ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʝʨʝʜʠʥʝ XIX  ʚ., ʦʪʥʦʩʷʪʩʷ ʇʷʪʢʦʚʳ, ɸʡʪʳʢʠʥʳ, ʑʝʨʙʘʢʦʚʳ, 

ʅʝʤʯʠʥʦʚʳ, ʘ ʢ ʯʠʩʣʫ ʢʨʫʧʥʳʭ ʜʝʣʦʚʳʭ ʣʶʜʝʡ ʊʘʨʳ ʥʘʯʘʣʘ ʍʍ ʩʪʦʣʝʪʠʷ 



ʧʨʠʥʘʜʣʝʞʘʪ ʄʘʰʠʥʩʢʠʝ, ɹʘʣʳʢʦʚ, ʆʨʣʦʚ, ʐʘʥʩʢʠʝ; ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʗʨʢʦʚʘ, ɻʣʠʟʤʘʥʘ, ʅʦʩʢʦʚʘ ʠ ʜʨʫʛʠʭ. 

ɺ ʊʘʨʝ ʜʦ ʩʠʭ ʧʦʨ ʩʦʭʨʘʥʠʣʦʩʴ ʤʥʦʛʦ ʢʫʧʝʯʝʩʢʠʭ ʜʦʤʦʚ, ʢʦʪʦʨʳʝ ʠ ʩʝʛʦʜʥʷ 

ʠʩʧʨʘʚʥʦ ʩʣʫʞʘʪ ʣʶʜʷʤ, ʘ ʤʥʦʛʠʝ ʩʦʚʝʪʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʜʝʩʷʪʢʠ ʣʝʪ 

ʨʘʟʤʝʱʘʣʠʩʴ ʚ ʵʪʠʭ ʢʫʧʝʯʝʩʢʠʭ ʦʩʦʙʥʷʢʘʭ. ɿʜʘʥʠʷ ʵʪʠ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ ʢʘʤʝʥʥʳʝ, ʧʦʣʫʢʘʤʝʥʥʳʝ ʠ ʜʝʨʝʚʷʥʥʳʝ. ʇʦʣʥʦʩʪʴʶ ʢʘʤʝʥʥʳʤʠ ʙʳʣʠ ʜʦʤʘ 

ʅʝʤʯʠʥʦʚʘ, ɹʘʣʳʢʦʚʘ, ʄʘʰʠʥʩʢʦʛʦ, ʈʘʤʤʘ, ʄʘʢʘʨʦʚʘ, ʙʨʘʪʴʝʚ ʆʨʣʦʚʳʭ. 

ʇʦʣʫʢʘʤʝʥʥʳʝ ʦʩʦʙʥʷʢʠ ʦʙʳʯʥʦ ʩʪʨʦʠʣʠ ʩ ʪʝʤ, ʯʪʦʙʳ ʚʥʠʟʫ ʨʘʟʤʝʩʪʠʪʴ 

ʪʦʨʛʦʚʳʝ ʧʦʤʝʱʝʥʠʷ, ʘ ʥʘʚʝʨʭʫ ʢʚʘʨʪʠʨʫ. ʕʪʦ ʜʦʤʘ ʐʘʥʩʢʠʭ, ʆʨʣʦʚʘ, ɼʝʝʚʘ, 

ʑʝʨʙʘʢʦʚʘ, ʇʷʪʢʦʚʘ.  

ʆʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʚʥʫʰʠʪʝʣʴʥʳʭ ʟʜʘʥʠʡ ï ʜʦʤ ʙʦʛʘʪʦʛʦ ʪʦʨʛʦʚʮʘ ʠ 

ʧʨʦʤʳʰʣʝʥʥʠʢʘ ʀʚʘʥʘ ʌʝʜʦʨʦʚʠʯʘ ʅʝʨʧʠʥʘ. ʇʨʦʩʪʦʨʥʳʡ ʞʠʣʦʡ ʦʩʦʙʥʷʢ 

ʧʣʦʱʘʜʴʶ 350 ʢʚ. ʤʝʪʨʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʣ. ʉʦʚʝʪʩʢʦʡ. ɺʦ ʜʚʦʨʝ ʵʪʦʛʦ ʜʦʤʘ ʚ 

ʨʘʟʥʦʝ ʚʨʝʤʷ ʙʳʣʠ ʚʦʟʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ: ʢʦʥʶʰʥʷ, 

ʢʘʨʝʪʥʘʷ, ʩʢʣʘʜʳ, ʢʫʭʥʷ. ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʣʠʰʴ ʦʜʠʥ ʠʟ ʜʦʤʦʚ ʢʫʧʮʘ. ɼʦ ʩʠʭ 

ʧʦʨ ʩʦʭʨʘʥʠʣʘʩʴ ʝʛʦ ʟʘʠʤʢʘ ï ʅʝʨʧʠʥʩʢʠʡ ʢʦʨʜʦʥ, ʘ ʦʜʠʥ ʠʟ ʜʦʤʦʚ ʙʳʣ ʧʦʜʘʨʝʥ 

ʧʦʜ ʛʦʨʦʜʩʢʦʝ ʫʯʠʣʠʱʝ. ʅʘ ʜʝʥʴʛʠ ʢʫʧʮʘ ʅʝʨʧʠʥʘ ʙʳʣʘ ʚʳʩʪʨʦʝʥʘ ʥʘ ʛʦʨʦʜʩʢʦʤ 

ʢʣʘʜʙʠʱʝ ʮʝʨʢʦʚʴ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ ʊʠʭʚʠʥʩʢʦʡ.  

ɼʣʷ ʪʘʨʩʢʠʭ ʢʫʧʮʦʚ ʭʘʨʘʢʪʝʨʥʦ ʙʳʣʦ ʩʦʯʝʪʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʥʘʢʦʧʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʚʳʧʦʣʥʷʣʠ ʢʘʟʝʥʥʳʝ ʧʦʜʨʷʜʳ, ʪʦʨʛʦʚʘʣʠ 

ʧʫʰʥʠʥʦʡ, ʭʣʝʙʦʤ, ʚʠʥʦʤ, ʣʝʩʦʤ, ʯʘʩʪʠʯʥʦ ʥʘʯʠʥʘʣʠ ʧʫʪʴ ʚ ʢʫʧʮʳ ʩ ʟʦʣʦʪʳʭ 

ʧʨʠʠʩʢʦʚ. ɹʦʣʴʰʠʝ ʚʳʛʦʜʳ ʜʘʚʘʣʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʠʥʘ, ʪʦʨʛʦʚʣʷ ʚ ʂʷʭʪʝ ʠ 

ʢʨʝʧʦʩʪʷʭ ʧʦʛʨʘʥʠʯʥʦʡ ʣʠʥʠʠ. ʇʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʧʨʦʪʝʢʘʣ ʤʝʜʣʝʥʥʦ, ʥʝ ʚʩʝʤ 

ʩʦʧʫʪʩʪʚʦʚʘʣʘ ʫʜʘʯʘ, ʠʥʦʛʜʘ ʪʨʝʙʦʚʘʣʦʩʴ ʩʤʝʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ, ʧʨʝʞʜʝ 

ʯʝʤ ʤʝʣʢʦʤʫ ʭʦʟʷʠʥʫ ʫʜʘʚʘʣʦʩʴ ʚʳʙʠʪʴʩʷ ʚ ʢʫʧʮʳ ʧʝʨʚʦʡ ʛʠʣʴʜʠʠ. 

ʇʦ-ʨʘʟʥʦʤʫ ʩʣʦʞʠʣʘʩʴ ʞʠʟʥʴ ʢʫʧʮʦʚ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ʧʦʢʠʥʫʣʠ ʨʦʜʥʦʡ ʛʦʨʦʜ, ʦʩʪʘʚʠʚ ʚʩʝ, ʯʪʦ ʙʳʣʦ ʥʘʞʠʪʦ ʟʘ ʜʦʣʛʠʝ ʛʦʜʳ. 

ʅʝʢʦʪʦʨʳʝ ʠʟʤʝʥʠʣʠ ʬʘʤʠʣʠʠ: ʐʘʥʩʢʠʝ ʩʪʘʣʠ ʉʘʥʩʢʠʤʠ, ʐʘʥʮʝʚʳʤʠ ʠ ʜʨ. ʅʠʣ 

ʗʢʦʚʣʝʚʠʯ ʅʦʩʢʦʚ, ʢʨʫʧʥʳʡ ʪʦʨʛʦʚʝʮ ʤʫʢʦʡ, ʩʦʟʜʘʪʝʣʴ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʪʦʚʘʨʠʱʝʩʪʚʘ, ʧʦʣʦʞʠʚʰʝʛʦ ʥʘʯʘʣʦ ɸʪʘʢʩʢʦʤʫ ʣʝʩʧʨʦʤʭʦʟʫ, ʙʳʣ ʨʘʩʩʪʨʝʣʷʥ ʚ 



1921 ʛʦʜʫ. ʐʝʩʪʴʶ ʛʦʜʘʤʠ ʧʦʟʞʝ ʪʘ ʞʝ ʫʯʝʩʪʴ ʥʘʩʪʠʛʣʘ ɺʘʩʠʣʠʷ ɼʝʝʚʘ, ʢʦʪʦʨʦʤʫ 

ʩʥʘʯʘʣʘ ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʨʛʦʚʘʪʴ ʧʨʠ ʅʕʇʝ, ʘ ʧʦʪʦʤ ʨʘʩʩʪʨʝʣʷʣʠ ʚ 

ʏʝʢʨʫʰʘʥʩʢʦʡ ʨʦʱʝ ʚʤʝʩʪʝ ʩ ʀʦʩʠʬʦʤ ɹʦʨʦʥʦʚʩʢʠʤ, ʚʦʟʛʣʘʚʣʷʚʰʠʤ ʧʨʠ 

ʢʦʣʯʘʢʦʚʱʠʥʝ ʫʝʟʜʥʫʶ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʠ ʞʠʚʰʠʤ ʚ ɼʝʝʚʩʢʦʤ ʜʦʤʝ. ʉʦʭʨʘʥʠʣʩʷ 

ʧʦʨʪʨʝʪ ʢʫʧʮʘ, ʧʝʨʝʜʘʥʥʳʡ ʚ 1927 ʛʦʜʫ ʠʟ ʪʶʨʴʤʳ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ ɼʝʝʚʘ. ʗʢʦʚ 

ʆʨʣʦʚ, ʧʦʪʝʨʷʚ ʩʚʦʠ ʤʘʛʘʟʠʥʳ, ʧʦʩʝʣʠʣʩʷ ʚ ʜʝʨʝʚʷʥʥʦʤ ʜʦʤʝ. ɼʝʪʠ ʩʦʩʝʜʘ-

ʩʫʥʜʫʯʥʠʢʘ ʧʦʜʦʞʛʣʠ ʩʪʨʫʞʢʠ, ʠ ʆʨʣʦʚ, ʟʘʥʠʤʘʚʰʠʡʩʷ ʦʚʦʱʝʚʦʜʩʪʚʦʤ, ʦʩʪʘʣʩʷ 

ʙʝʟ ʢʨʳʰʠ ʥʘʜ ʛʦʣʦʚʦʡ. ɸʣʝʢʩʘʥʜʨ ʂʦʥʰʠʥ, ʩʦʟʜʘʪʝʣʴ ʧʘʨʦʭʦʜʥʦʡ ʢʦʤʧʘʥʠʠ 

çʂʦʥʰʠʥ ʠ ɼʚʠʥʘʨʝʥʢʦè, ʧʦʩʣʝ ʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʘʨʦʭʦʜʦʚ çɻʦʨʥʳʡ ʥʘʯʘʣʴʥʠʢ 

ɸʬʘʥʘʩʴʝʚè, çʆʣʴʛʘè, çɹʘʷʥè ʙʳʣ ʨʝʧʨʝʩʩʠʨʦʚʘʥ, ʩʦʚʩʝʤ ʧʦʞʠʣʳʤ ʯʝʣʦʚʝʢʦʤ ʚ 

1920-ʝ ʛʦʜʳ ʨʘʙʦʪʘʣ ʤʘʣʷʨʦʤ ʚ ʘʨʪʝʣʠ çʉʝʨʧ ʠ ʤʦʣʦʪè ʠ ʫʤʝʨ ʚ ʜʦʤʝ ʜʣʷ 

ʧʨʝʩʪʘʨʝʣʳʭ. ʄʥʦʛʠʝ ʠʟ ʤʝʩʪʥʳʭ ʢʫʧʮʦʚ ʠ ʠʭ ʧʨʠʢʘʟʯʠʢʠ ʙʳʣʠ ʨʝʧʨʝʩʩʠʨʦʚʘʥʳ 

ʚ ʪʨʠʜʮʘʪʳʝ ʛʦʜʳ. 
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ʘʩʧʠʨʘʥʪʳ ʢʘʬʝʜʨʳ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʠ  

ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. 
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ʛ. ʂʨʘʩʥʦʷʨʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ɿʦʥʳ ʢʦʥʪʘʢʪʘ ʘʣʶʤʠʥʠʡ-ʪʠʪʘʥ ʩʚʘʨʝʥʥʳʭ ʚʟʨʳʚʦʤ ʦʙʨʘʟʮʦʚ 

ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ 

ʦʙʨʘʟʮʦʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ Ti-Al   ʧʦʩʣʝ ʩʪʫʧʝʥʯʘʪʦʛʦ ʦʪʞʠʛʘ ʧʨʠ 

ʘ 

ʚʣʠʷʝʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʧʣʘʚ Ti-Al, ʬʘʟʦʚʳʝ ʧʨʝʚʨʘʱʝʥʠʷ, ʛʦʤʦʛʝʥʠʟʘʮʠʷ, 

ʤʝʪʘʣʣ-ʠʥʪʝʨʤʝʪʘʣʣʠʜ, ʩʚʘʨʢʘ ʚʟʨʳʚʦʤ. 
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ɺʚʝʜʝʥʠʝ 

ʉʚʦʡʩʪʚʘ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ: ʚʳʩʦʢʘʷ ʫʜʝʣʴʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʭʦʨʦʰʠʝ 

ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʟʥʘʯʠʪʝʣʴʥʘʷ ʞʘʨʦʧʨʦʯʥʦʩʪʴ ʰʠʨʦʢʦ 

ʠʩʩʣʝʜʫʶʪʩʷ [1 - 6]. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʩʧʣʘʚ ʪʠʪʘʥʘ ʩ ʘʣʶʤʠʥʠʝʤ ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʙʦʣʴʰʦʡ ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʥʘʣʠʧʘʥʠʶ ʠ ʟʘʜʠʨʘʥʠʶ, ʥʠʟʢʦʡ 

ʩʚʘʨʠʚʘʝʤʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ [7-8]. ʉʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʤʝʪʘʣʣʦʚ 

ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ (ʩʚʘʨʢʘ ʚʟʨʳʚʦʤ), ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [9-11]. 

ʎʝʣʴ ʨʘʙʦʪʳ 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʫʧʝʥʯʘʪʦʛʦ ʦʪʞʠʛʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ 

ʩʣʦʠʩʪʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ Al-Ti. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʨʘʟʮʳ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʥʳ ʚ ʀʥʩʪʠʪʫʪʝ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʄ.ɸ. ʃʘʚʨʝʥʪʴʝʚʘ 

ʉʆ ʈɸʅ ʤʝʪʦʜʦʤ ʩʚʘʨʢʠ ʚʟʨʳʚʦʤ 12 ʧʣʘʩʪʠʥ ʠʟ ʘʣʣʶʤʠʥʠʷ ʤʘʨʢʠ ɸ5 ʠ 11 

ʧʣʘʩʪʠʥ ʠʟ ʯʠʩʪʦʛʦ ʪʠʪʘʥʘ ɺʊ1-0 ʪʦʣʱʠʥʦʡ 0,5 ʤʤ ʠ 1 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʚʟʨʳʚʯʘʪʦʛʦ ʚʝʱʝʩʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʤʦʥʠʪ 6ɾɺ ʠ ʚʟʚʨʳʚʯʘʪʦʝ ʚʝʱʝʩʪʚʦ ʥʘ 



ʦʩʥʦʚʝ ʩʝʣʠʪʨʳ ʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʤʫʣʴʛʘʪʦʨʦʚ. ʉʚʘʨʝʥʥʳʡ 

ʦʙʨʘʟʝʮ ʧʦʜʚʝʨʛʘʣʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 300 ̄ʉ ʠ 600 ̄ʉ ʚ ʪʝʯʝʥʠʠ 

1 ʯʘʩʘ ʩ  ʧʦʩʣʝʜʫʶʱʠʤ ʦʭʣʘʞʜʝʥʠʝʤ (ʨʠʩ. 1). ʀʟʤʝʥʝʥʠʷ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʬʨʘʢʪʦʤʝʪʨʘ çBrukerè ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʰʝʩʪʠ ʪʦʯʢʘʭ. 

ʈʘʩʰʠʬʨʦʚʢʫ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣʠʮ [12]. 

 

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ ʨʝʞʠʤʦʚ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. 

 

ʇʝʨʚʘʷ ʪʦʯʢʘ ʩʣʝʚʘ (0 ʤʠʥʫʪ), ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʧʨʦʮʝʜʫʨʳ ʩʲʝʤʢʠ ʥʘ 

ʜʠʬʨʘʢʪʦʤʝʪʨʝ çBrukerè. ɺʪʦʨʘʷ ʪʦʯʢʘ (25 ʤʠʥʫʪ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʢʦʥʯʘʥʠʶ 

ʧʨʦʮʝʜʫʨʳ ʩʲʝʤʢʠ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ çBrukerè. ʊʨʝʪʴʷ ʪʦʯʢʘ (240 ʤʠʥʫʪ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʧʨʦʮʝʜʫʨʳ ʩʲʝʤʢʠ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ çBrukerè ʧʦʩʣʝ 

ʦʪʞʠʛʘ 300Ü ʉ. ʏʝʪʚʝʨʪʘʷ ʪʦʯʢʘ  (265 ʤʠʥʫʪ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʢʦʥʯʘʥʠʶ 

ʧʨʦʮʝʜʫʨʳ ʩʲʝʤʢʠ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ çBrukerè ʧʦʩʣʝ ʦʪʞʠʛʘ 300Ü ʉ. ʇʷʪʘʷ ʪʦʯʢʘ 

(480 ʤʠʥʫʪ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʧʨʦʮʝʜʫʨʳ ʩʲʝʤʢʠ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ çBrukerè 

ʧʦʩʣʝ ʦʪʞʠʛʘ 600Ü ʉ. ʐʝʩʪʘʷ ʪʦʯʢʘ (505 ʤʠʥʫʪ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʢʦʥʯʘʥʠʶ 

ʧʨʦʮʝʜʫʨʳ ʩʲʝʤʢʠ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʝ çBrukerè ʧʦʩʣʝ ʦʪʞʠʛʘ 600Ü ʉ.  

 



ʆʙʩʫʞʜʝʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʠʪʘʥ-

ʘʣʶʤʠʥʠʡ. 

 

ʈʠʩ. 2.  ɼʠʬʨʘʢʪʦʛʨʘʤʘ ʠʩʭʦʜʥʦʛʦ ʦʙʨʘʟʮʘ TiAl, ʪʝʤʧʝʨʘʪʫʨʘ 30ʉ̄.  

ʅʘ ʨʠʩ. 1 ʦʪʤʝʯʝʥʘ ʪʦʯʢʦʡ  TiAl  [13]. 

 

ʊʘʙʣʠʮʘ 1. ʈʘʩʰʠʬʨʦʚʢʘ ʢʘʨʪʠʥʳ ʜʠʬʨʘʢʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ ʧʨʠʚʝʜʝʥʥʘʷ 

ʥʘ ʨʠʩ. 2. 

ˉ  TiO2 Al  Ti tetha d, (hkl) 

 

2tetha 

 hkl d, (hkl) hkl d, (hkl) hkl d, (hkl) 

1     100 2,54 17,55 2,5477(+0.01) 35.2 

2 200 2,29     19,2 2,29085 39.3 

3 111 2.19     20,05 2,1893 41.2 

4   200 2.02   22,35 1,9879(+0.03) 45.6 

5     102 1,72 26,45 1,7204 53.2 

6     110 1,47 31,45 1,4720 63.2 

7   220 1,43   32,5 1,4298 65.2 

8     103 1,33 35,4 1,3265 71 

9     112 1,248 38,15 1,2442 76.5 

10   311 1,22   39,1 1,2213 78.2 

11 321 1.17     41,2 1,1717 82.2 

12   400 1.01   49,7 1,0100 99.4 

13   331 0.93   51,3 0,9291  112 

14   420 0.905   56 0,9043 116.8 

 

ʀʟ ʘʥʘʣʠʟʦʚ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʨʘʩʰʠʬʨʦʚʢʝ ʜʠʬʨʘʢʮʠʠ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ (ʪʘʙʣʠʮʘ 1) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʬʘʟʘ Ti: ʨʝʬʣʝʢʩʳ 
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(100) ,(102) ,(110) ,(103) ,(112) ʠ ʬʘʟʘ Al: ʨʝʬʣʝʢʩʳ (200), (220), (311), (400), (331), 

(420). ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʘ ʬʘʟʘ TiO2: ʨʝʬʣʝʢʩʳ (200), (111), (321). 

 

 

ʈʠʩ. 3.  ɼʠʬʨʘʢʪʦʛʨʘʤʘ ʦʙʨʘʟʮʘ TiAl  ʧʦʩʣʝ ʦʪʞʠʛʘ ʧʨʠ 300 ̄ʉ ʦʭʣʘʞʜʝʥʥʦʛʦ ʚ 

ʪʝʯʝʥʠʠ 1 ʯʘʩʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 30ʉ̄. ʅʘ ʨʠʩ. 1 ʦʪʤʝʯʝʥʘ ʪʦʯʢʦʡ  TiAl 30 [14]. 

 

ʊʘʙʣʠʮʘ 2. ʈʘʩʰʠʬʨʦʚʢʘ ʢʘʨʪʠʥʳ ʜʠʬʨʘʢʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ ʧʨʠʚʝʜʝʥʥʘʷ 

ʥʘ ʨʠʩ. 3 

ˉ TiO2 Ti Al  tetha d (hkl) 2tetha 

hkl hkl hkl d(hkl) hkl d(hkl) 

1     110* 2,93 15,25 2,9289 30,5 

2   100 2,54   17,5 2,5617(+0.02) 35 

3     111 2,33 19,25 2,3363 38,5 

4   101 2,23   20,05 2,2468(+0.02) 40,1 

5     200 2,02 22,35 2,0258 44,7 

6   102 1,72   26,55 1,7235 53,1 

7   110 1,47   31,55 1,4721 63,1 

8     220 1,43 32,55 1,4317 65,1 

9   103 1,33   35,4 1,3297 70,8 

10   112 1,25   38,1 1,2484 76,2 

11     311 1,22 39,1 1,225 78,2 

12 321 1.17     41,2 1,1694 82,4 

13     400 1,01 49,5 1,013 99 

14     331 0,93 56 0,9291 112 

15     420 0,905 58,2 0,9063 117 

 

ʀʟ ʘʥʘʣʠʟʦʚ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʨʘʩʰʠʬʨʦʚʢʝ ʜʠʬʨʘʢʮʠʠ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ (ʪʘʙʣʠʮʘ 2) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʬʘʟʘ Ti: ʨʝʬʣʝʢʩʳ (100), 
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(101), (102), (110), (103), (112) ,(222) ʠ ʬʘʟʘ Al: ʨʝʬʣʝʢʩʳ (111), (200), (220), (311), 

(400), (331), (420). ʈʝʬʣʝʢʩ 110* ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʩʪʨʫʢʪʫʨʥʳʤ ʜʣʷ ɻʎʂ ʨʝʰʝʪʢʠ 

[15]. ʇʦʷʚʣʝʥʠʝ ʪʘʢʦʛʦ ʨʝʬʣʝʢʩʘ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʦʩʦʙʥʦʩʪʴʶ Ti ʠ Al  ʬʦʨʤʠʨʦʚʘʪʴ 

ʘʪʦʤʥʦ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʬʘʟʫ. ʆʙʥʘʨʫʞʝʥʳ ʨʝʬʣʝʢʩʳ ʬʘʟʳ TiO2. 

 

 

ʈʠʩ. 4. ɼʠʬʨʘʢʪʦʛʨʘʤʘ ʦʙʨʘʟʮʘ TiAl  ʧʦʩʣʝ ʦʪʞʠʛʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600ʉ̄ 

ʦʭʣʘʞʜʝʥʠʷ ʚ ʪʝʯʝʥʠʠ 1 ʯʘʩʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 30ʉ̄. ʅʘ ʨʠʩ. 1 ʦʪʤʝʯʝʥʘ ʪʦʯʢʦʡ  

TiAl 302 [14]. 

 

ʊʘʙʣʠʮʘ 3. ʈʘʩʰʠʬʨʦʚʢʘ ʢʘʨʪʠʥʳ ʜʠʬʨʘʢʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ ʧʨʠʚʝʜʝʥʥʘʷ 

ʥʘ ʨʠʩ. 4 

ˉ TiO2 Ti Al  Tetha d (hkl) 2tetha 

 hkl hkl hkl d(hkl) hkl d(hkl)    

1   100 2,54   17,55 2,5549 (+0.01) 35,1 

2     111 2,33 19,2 2,3424 (+0.01) 38,4 

3   101 2,23   20,05 2,2468 (+0.02) 40,1 

4     200 2,02 22,35 2,0258 44,7 

5   102 1,72   26,45 1,7295(+0.01) 52,9 

6   110 1,47   31,45 1,4764(+0.01) 62,9 

7     220 1,43 32,5 1,4336 65 

8   103 1,33   35,4 1,3297 70,8 

9   112 1,25   38,15 1,2470 76,3 

10     311 1,22 39,1 1,2212 78,2 

11 321 1.17     41,2 1,1694 82,4 

12     400 1,01 49,7 1,0100 99,4 

13     331 0,93 56,2 0,9269 112,4 

14     420 0,905 58,5 0,9034 117 
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ʀʟ ʘʥʘʣʠʟʦʚ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʨʘʩʰʠʬʨʦʚʢʝ ʜʠʬʨʘʢʮʠʠ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ (ʪʘʙʣʠʮʘ 3) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʬʘʟʘ Ti: ʨʝʬʣʝʢʩʳ (100), 

(101), (102), (110), (103), (112), (222) ʠ ʬʘʟʘ Al: ʨʝʬʣʝʢʩʳ (111), (200), (220), (311), 

(400), (331), (420). ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʘ ʬʘʟʘ TiO2: ʨʝʬʣʝʢʩ (321) [16]. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʙʥʘʨʫʞʝʥʳ ʩʣʘʙʳʝ ʨʝʬʣʝʢʩʳ ʘʪʦʤʥʦ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʬʘʟʳ ï ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ 

Ti ʚ Al . 

 

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʫʧʝʥʯʘʪʳʡ ʦʪʞʠʛ ʚʣʠʷʝʪ ʥʘ 

ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʬʘʟʦʚʳʡ ʩʦʩʪʘʚ.  

ʇʨʦʚʝʜʝʥʠʝ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ ʦʪʞʠʛʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300ʉ̄ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʣʦʚ ʪʠʪʘʥʘ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʩʚʝʨʭʩʪʨʫʢʪʫʨʥʳʭ ʬʘʟ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ ʦʪʞʠʛʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 600̄ʉ 

ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʪʦʤʥʦ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʬʘʟʳ Ti-Al  ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʣʘ TiO2. 
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ʋɼʂ 615.03:159.9 

ɺʆʇʈʆʉʓ ʉɸʄʆʃɽʏɽʅʀʗ ɺ ʉʆɺʈɽʄɽʅʅʆʁ ʂʃʀʅʀʏɽʉʂʆʁ 

ʇʈɸʂʊʀʂɽ 

ʉʘʛʠʥʙʘʝʚ ʋ.ʈ. 

ʩʪʫʜʝʥʪ 5 ʢʫʨʩʘ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌɻɹʆʋ ɺʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ï ʩʘʤʦʣʝʯʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʚʷʟʴ ʯʘʩʪʦʪʳ ʩʘʤʦʣʝʯʝʥʠʷ ʩ ʨʝʢʣʘʤʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʪʝʣʝʚʠʜʝʥʠʝ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʤʦʣʝʯʝʥʠʝ, ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ, ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʣʝʯʝʥʠʷ, 

ʨʝʢʣʘʤʘ. 

 

SELF-TREATMENT PROBLEM IN MODERN CLINICAL PRACTICE  

Saginbaev U.R. 

student of the 5th course of faculty of preventive medicine 

Bashkir State Medical University 

Abstract:  In article the modern problem ï self-treatment which quite often meets in 

modern clinical practice is considered. Communication of frequency of self-treatment 

with the advertizing materials used in mass media (television) is considered. 

Keywords: self-treatment, self-diagnostics, timeliness of treatment, advertizing. 

 

ʇʨʦʛʥʦʟ ʠʩʭʦʜʘ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʥʘʯʘʣʘ ʚʨʝʤʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʦ ʝʩʪʴ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʣʝʯʝʥʠʷ. 

ʆʜʥʘʢʦ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʣʝʯʝʥʠʷ ʧʨʦʪʠʚʦʩʪʦʠʪ ʬʝʥʦʤʝʥ ʩʘʤʦʣʝʯʝʥʠʷ. ɼʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʠʥʢʦʡ, ʦʥʘ ʚʦʟʥʠʢʣʘ ʚ ʤʦʤʝʥʪ ʟʘʨʦʞʜʝʥʠʷ ʤʝʜʠʮʠʥʳ ʠ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʦʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʥʝ ʦʜʥʦ ʩʪʦʣʝʪʠʝ [1]. ʅʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʫ ʚʩʝʭ ʧʦʜ ʨʫʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ 

ʀʥʪʝʨʥʝʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ ʪʨʝʪʴʷ ʨʝʢʣʘʤʘ ʧʦʩʚʷʱʝʥʘ ʣʝʢʘʨʩʪʚʫ, ʧʨʦʙʣʝʤʘ 

ʩʘʤʦʣʝʯʝʥʠʷ ʩʪʦʠʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ. ʇʨʠʯʝʤ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 



ʥʝʧʨʘʚʠʣʴʥʘʷ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ ʧʘʮʠʝʥʪʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝʧʨʘʚʠʣʴʥʘʷ 

ʪʘʢʪʠʢʘ ʩʘʤʦʣʝʯʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʫʯʘʡʥʳʝ ʚʳʙʦʨʢʠ 

ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʨʘʟʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʬʠʣʝʡ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ.  

ɺ ʭʦʜʝ ʥʝʜʝʣʴʥʦʛʦ ʝʞʝʜʥʝʚʥʦʛʦ ʪʨʝʭʯʘʩʦʚʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʪʨʝʭ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʪʝʣʝʢʘʥʘʣʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ: - ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ (43,5 %) 

ʨʝʢʣʘʤʠʨʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʩʨʝʜʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʦʩʪʨʳʭ 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ; - ʧʨʝʧʘʨʘʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ï 17,4 %; ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ï 13,0 %; - ʥʘ ʤʦʯʝʧʦʣʦʚʦʡ 

ʘʧʧʘʨʘʪ ï 8,7 %; - ʦʙʱʠʝ ʦʙʝʟʙʦʣʠʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ï ʪʘʢʞʝ 8,7 %; - ʥʘ ʦʨʛʘʥʳ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʝʡ ï ʧʦ 4,3%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʚʩʝʤ ʤʝʜʠʮʠʥʩʢʠʤ ʧʨʦʬʠʣʷʤ, ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ 

ʞʘʣʦʙ ʜʦ ʦʙʨʘʱʝʥʠʷ ʛʨʘʞʜʘʥ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

çʦʞʠʜʘʥʠʷè ʧʘʮʠʝʥʪʦʚ ʨʘʚʥʷʝʪʩʷ 8,5 ʤʝʩʷʮʝʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʨʠʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʣʠʰʴ ʚʳʙʦʨʦʯʥʦ, ʪʦʣʴʢʦ ʧʦ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʤ ʤʝʜʠʮʠʥʩʢʠʤ 

ʧʨʦʬʠʣʷʤ. ʆʜʥʘʢʦ, ʫʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʧʳʪʘʶʪʩʷ 

ʚʳʣʝʯʠʪʴʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʧʦʤʦʱʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʣʝʯʝʥʠʷ ʦʢʘʟʳʚʘʝʪ 

ʬʝʥʦʤʝʥ ʩʘʤʦʣʝʯʝʥʠʷ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ. ʉʘʤʦʣʝʯʝʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ 

ʦʪ ʨʝʢʣʘʤʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʚʝʜʝʥʠʷ ʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʚʣʠʷʶʪ ʥʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ʄʦʪʠʚʘʮʠʷ ð ʵʪʦ ʢʣʶʯʝʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʣʶʙʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʇʨʦʙʣʝʤʘ ʧʨʠʚʣʝʯʝʥʠʷ, ʤʦʪʠʚʘʮʠʠ ʠ ʫʜʝʨʞʘʥʠʷ çʧʦʢʦʣʝʥʠʷ Yè ʦʯʝʥʴ 

ʘʢʪʫʘʣʴʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʪʘʢ ʢʘʢ ʤʳ ʥʘʙʣʶʜʘʝʤ, ʯʪʦ ʚʩʸ ʙʦʣʴʰʝ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʟʘʥʠʤʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʠʣʠ, ʠʩʧʦʣʴʟʫʷ ʠʥʦʡ ʪʝʨʤʠʥ, 

ð ʤʠʣʣʝʥʠʘʣʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʣʶʜʠ, 

ʨʦʜʠʚʰʠʝʩʷ ʚ ʧʝʨʠʦʜ ʩ 1980 ʧʦ 2000 ʛʦʜ, ʚʩʪʨʝʪʠʚʰʠʝ ʥʦʚʦʝ ʪʳʩʷʯʝʣʝʪʠʝ ʚ ʶʥʦʤ 

ʚʦʟʨʘʩʪʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʣʫʙʦʢʘʷ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʚ 

ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʦʤʫ ʩʦʮʠʦʣʦʛʠ ʧʨʠʯʠʩʣʷʶʪ ʣʶʜʝʡ 

ʢ ʧʦʢʦʣʝʥʠʶ Y, ʷʚʣʷʶʪʩʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʦʙʱʝʥʠʷ. ʊʘʢ, ʦʜʠʥ ʠʟ ʩʘʡʪʦʚ ʧʦʩʚʷʱʸʥʥʳʡ ʧʦʜʦʙʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʨʠʚʦʜʠʪ 

ʩʣʝʜʫʶʱʫʶ ʩʪʘʪʠʩʪʠʢʫ: 95% ʠʟ ʥʠʭ ʠʤʝʶʪ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠ 

ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʙʦʣʝʝ 15% ʪʘʢʠʭ ʣʶʜʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʩʝʪʠ ʦʥʣʘʡʥ ʧʦʩʪʦʷʥʥʦ. 

ɼʦʣʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʙʣʦʛʠ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 30%, ʠ ʙʦʣʝʝ 50% 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʫʟʳʢʦʡ ʠ ʬʠʣʴʤʘʤʠ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ.  

ʄʝʥʝʜʞʝʨʳ ʧʦ ʧʝʨʩʦʥʘʣʫ ʠ ʜʠʨʝʢʪʦʨʘ ʦʨʛʘʥʠʟʘʮʠʡ ʚʩʸ ʝʱʸ ʜʦ ʢʦʥʮʘ ʥʝ 

ʟʥʘʶʪ ʯʪʦ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʘʥʥʦʝ ʧʦʢʦʣʝʥʠʝ: ʢʘʢ ʝʛʦ ʧʨʠʚʣʝʯʴ ʠ ʫʜʝʨʞʘʪʴ 

ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚ ʢʦʤʧʘʥʠʠ. 

ʄʠʣʣʝʥʠʘʣʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʦʙʩʪʘʥʦʚʢʝ ʟʘʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʦʮʠʫʤʘ ʠ 

ʵʢʦʣʦʛʠʠ, ʧʦʵʪʦʤʫ ʚʘʞʥʳʤʠ ʜʣʷ ʥʠʭ ʬʘʢʪʦʨʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ 

ʷʚʣʷʶʪʩʷ ʟʘʙʦʪʘ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ ʠ ʠʥʪʝʛʨʘʮʠʷ ʈʦʩʩʠʠ ʚ ʤʠʨʦʚʦʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʥʠ ʫʧʨʝʢʘʶʪ ʢʦʤʧʘʥʠʠ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʟʘʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʝʤ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʘ ʨʫʢʦʚʦʜʠʪʝʣʝʡ çʧʦʢʦʣʝʥʠʷ 

Xè ð ʟʘ ʥʝʭʚʘʪʢʫ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʙʦʪʝ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ ʧʨʠʚʣʝʢʘʪʴ ʠ ʤʦʪʠʚʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʜʘʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ: 

1. çʇʦʢʦʣʝʥʠʝ Yè ʟʥʘʝʪ, ʯʪʦ ʦʙʲʝʤ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʝʪ, ʪʘʢ ʢʘʢ ʫ ʥʠʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʠʩʪʦʯʥʠʢʦʚ. ɺ ʤʠʨʝ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʦʯʝʥʴ 



ʪʨʫʜʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʨʘʟʘ ʤʳʰʣʝʥʠʷ, ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʠ 

ʫʙʝʞʜʝʥʠʡ;  

2. ʇʦʤʠʤʦ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʤʠʣʣʝʥʠʘʣʦʚ ʚʦʣʥʫʝʪ ʝʱʝ ʥʝʩʢʦʣʴʢʦ 

ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ, ʢʘʢ ʛʨʘʬʠʢ ʨʘʙʦʪʳ, ʦʪʥʦʰʝʥʠʷ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʦʨʘ ʟʘʜʘʯ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʢʦʤʧʘʥʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ; 

3. ʈʘʙʦʪʥʠʢʘʤ ʜʘʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʦʯʝʥʴ ʚʘʞʥʦ ʦʩʦʟʥʘʚʘʪʴ ʩʚʦʶ ʨʦʣʴ, 

ʟʥʘʯʠʤʦʩʪʴ ʠ ʤʝʩʪʦ ʚ ʦʙʱʝʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʝ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʦʱʨʷʪʴ 

ʢʘʞʜʫʶ ʠʭ ʧʦʙʝʜʫ. 

4. çʇʦʢʦʣʝʥʠʶ Yè ʩʚʦʡʩʪʚʝʥʥʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʥʝʬʦʨʤʘʣʴʥʦʤʫ ʩʪʠʣʶ 

ʦʙʱʝʥʠʷ, ʢʦʤʬʦʨʪʥʦʤʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʢʣʠʤʘʪʫ ʠ ʩʚʦʙʦʜʥʦʤʫ ʛʨʘʬʠʢʫ 

ʨʘʙʦʪʳ; 

5. ɹʦʣʴʰʠʤ ʧʣʶʩʦʤ ʤʠʣʣʝʥʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʘʷ ʦʙʫʯʘʝʤʦʩʪʴ ʠ ʚʳʩʦʢʘʷ 

ʘʜʘʧʪʠʚʥʦʩʪʴ. ʆʥʠ ʚʳʨʦʩʣʠ ʚ ʦʪʢʨʳʪʦʤ ʤʠʨʝ, ʛʜʝ ʚʩʝ ʛʨʘʥʠʮʳ ʫʩʣʦʚʥʳ, ʫ ʥʠʭ 

ʧʨʝʢʨʘʩʥʦ ʦʙʩʪʦʷʪ ʜʝʣʘ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʷʟʳʢʘʤʠ ʠ ʦʩʚʦʝʥʠʝʤ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤ. 

ʆʥʠ ʣʝʛʢʦ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʥʘ ʨʘʟʥʳʝ ʟʘʜʘʯʠ, ʣʶʙʷʪ ʧʨʦʝʢʪʥʫʶ ʠ ʬʨʠʣʘʥʩʝʨʩʢʫʶ 

ʨʘʙʦʪʫ, ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʩʬʝʨʘʭ 

ʙʠʟʥʝʩʘ [1]; 

6. ʇʦʢʦʣʝʥʠʝ Y ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʫʩʧʝʭ. ʀʤ ʚʘʞʥʦ ʚʠʜʝʪʴ 

ʧʝʨʩʧʝʢʪʠʚʳ, ʦʥʠ ʛʦʪʦʚʳ ʫʯʠʪʴʩʷ ʠ ʧʣʦʜʦʪʚʦʨʥʦ ʨʘʙʦʪʘʪʴ, ʥʦ ʧʣʦʭʦ ʩʧʨʘʚʣʷʶʪʩʷ 

ʩ ʜʣʠʥʥʳʤʠ ʜʠʩʪʘʥʮʠʷʤʠ. ʂʘʢ ʪʦʣʴʢʦ ʪʝʨʷʝʪʩʷ ʮʝʣʴ, ʤʦʪʠʚʘʮʠʷ ʧʘʜʘʝʪ, ʠ ʦʥʠ 

ʛʦʪʦʚʳ ʠʩʢʘʪʴ ʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʤʝʩʪʦ.  

ʄʦʪʠʚʘʮʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʘ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʨʘʙʦʪʥʠʢʦʚ ʪʘʢʠʭ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʪʨʫʜʘ, ʩʪʘʨʘʥʠʝ, ʫʩʝʨʜʠʝ, 

ʥʘʩʪʦʡʯʠʚʦʩʪʴ, ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʠ ʪ.ʜ.[2,c.208]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʣʣʝʥʠʘʣʦʚ, ʤʦʞʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʭ ʧʨʠʚʣʝʯʝʥʠʶ ʠ ʤʦʪʠʚʘʮʠʠ: 

- ʦʧʣʘʪʘ ʪʨʫʜʘ ʧʦ ʨʝʟʫʣʴʪʘʪʫ. ɼʣʷ ʵʭʦ-ʙʫʤʝʨʦʚ (ʝʱʝ ʦʜʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ) ʙʦʣʴʰʝ ʚʘʞʝʥ ʥʝ ʨʘʟʤʝʨ 

ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʝʝ ʚʝʣʠʯʠʥʘ ʥʝ ʦʛʨʘʥʠʯʝʥʘ 



ʥʠʯʝʤ, ʢʨʦʤʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʪʨʫʜʘ. ʀʤ ʚʘʞʥʦ ʟʥʘʪʴ, ʯʪʦ ʙʦʣʝʝ ʫʧʦʨʥʳʡ 

ʪʨʫʜ ʦʙʝʩʧʝʯʠʪ ʨʦʩʪ ʠʭ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʦʩʪʫ ʩʦʟʜʘʥʥʦʡ 

ʠʭ ʫʩʠʣʠʷʤʠ ʮʝʥʥʦʩʪʠ. 

- ʛʠʙʢʠʡ ʛʨʘʬʠʢ ʨʘʙʦʪʳ. çʇʦʢʦʣʝʥʠʝ Yè ʭʦʯʝʪ ʠʤʝʪʴ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʪʦʤ, ʯʪʦ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʝʡ ʠ ʩʦʙʣʶʜʝʥʠʷ 

ʩʨʦʢʦʚ ʦʥʠ ʩʤʦʛʫʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʛʨʘʬʠʢ ʨʘʙʦʪʳ. 

ʏʝʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʪʝʤ ʣʫʯʰʝ[3,c.52]. 

- ʛʠʙʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. ʇʨʠ ʫʩʣʦʚʠʠ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʠ ʩʦʙʣʶʜʝʥʠʷ ʩʨʦʢʦʚ, ʧʦʢʦʣʝʥʠʝ 

ʤʠʣʣʝʥʠʘʣʦʚ ʭʦʯʝʪ ʭʦʪʷ ʙʳ ʦʪʯʘʩʪʠ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʚ ʦʬʠʩʝ, ʜʦʤʘ 

ʠʣʠ ʚ ʢʘʢʦʤ-ʪʦ ʪʨʝʪʴʝʤ ʤʝʩʪʝ. ɽʩʣʠ ʚʩʝ ʞʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʦʬʠʩʝ, 

ʪʦ ʦʥʠ ʮʝʥʷʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ ʤʝʥʷʪʴ ʦʬʦʨʤʣʝʥʠʝ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ: ʚʳʙʠʨʘʪʴ ʤʝʙʝʣʴ, ʪʝʭʥʠʢʫ, ʦʩʚʝʱʝʥʠʝ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. 

- ʧʦʣʫʯʝʥʠʝ ʥʘʚʳʢʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. çʇʦʢʦʣʝʥʠʝ Yè 

ʩʪʨʝʤʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʬʦʨʤʘʣʴʥʳʝ ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʙʫʯʝʥʠʷ. ʀʤ ʥʝʦʙʭʦʜʠʤʘ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʥʦʚʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʩʢʦʨʝʝ, ʯʝʤ ʪʝ ʙʫʜʫʪ ʫʩʪʘʨʝʚʘʪʴ. 

- ʜʦʩʪʫʧ ʢ ʣʠʮʘʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ. ʄʠʣʣʝʥʠʘʣʳ ʥʝ ʞʝʣʘʶʪ 

ʤʝʜʣʝʥʥʦ ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ ʢʘʨʴʝʨʥʦʡ ʣʝʩʪʥʠʮʝ, ʯʪʦʙʳ ʧʦʩʪʝʧʝʥʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʦʪʥʦʰʝʥʠʷ ʩ ʣʠʜʝʨʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʝʥʝʜʞʝʨʘʤʠ ʠ 

ʜʨʫʛʠʤʠ. ʀʤ ʥʝʦʙʭʦʜʠʤ ʜʦʩʪʫʧ ʢ ʥʠʤ ʚ ʥʘʯʘʣʝ ʧʫʪʠ. 

- ʤʦʥʠʪʦʨʠʥʛ ʣʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʫʜʘ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ çʧʦʢʦʣʝʥʠʷ 

Yè ʥʝ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʨʘʜʠ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʭ ʪʨʫʜʘ 

ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʢʪʦ-ʪʦ ʜʨʫʛʦʡ. ʀʤ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʩʝ ʟʥʘʣʠ, ʢʪʦ ʠʤʝʥʥʦ 

ʜʦʙʠʣʩʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʩʧʝʭʘ. 

- ʯʝʪʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʕʭʦ-ʙʫʤʝʨʳ ʪʨʝʙʫʶʪ 

ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʧʦʣʫʯʝʥʠʠ 100 % ʧʦʣʥʦʤʦʯʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝʨʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʣʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ. 

ɼʣʷ ʧʦʢʦʣʝʥʠʷ Y, ʩʪʨʝʤʷʱʝʛʦʩʷ ʧʦʩʪʨʦʠʪʴ ʫʥʠʢʘʣʴʥʫʶ ʢʘʨʴʝʨʫ ʠ ʞʠʟʥʴ, 

ʨʘʙʦʪʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 



ʧʦʟʘʙʦʪʠʪʴʩʷ ʠ ʦʙ ʫʜʝʨʞʘʥʠʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦʨʪʘʣ ʧʦ ʧʦʠʩʢʫ ʨʘʙʦʪʳ 

FlexJobs ʠ HR-ʘʩʩʦʮʠʘʮʠʷ WorldatWork ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʚʳʷʩʥʠʣʠ, ʯʪʦ 

74% ʤʠʣʣʝʥʠʘʣʦʚ ʤʝʯʪʘʶʪ ʦ ʛʠʙʢʦʤ ʛʨʘʬʠʢʝ, ʘ 69% ʥʝ ʭʦʪʷʪ ʭʦʜʠʪʴ ʚ ʦʬʠʩ 5 

ʜʥʝʡ ʚ ʥʝʜʝʣʶ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʚʘʞʥʳʭ, ʢʣʶʯʝʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʜʘʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʢʦʤʧʘʥʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʘʩʧʝʢʪʳ: 

ï ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ; 

ï ʛʠʙʢʠʡ ʛʨʘʬʠʢ ʠ ʩʚʦʙʦʜʥʘʷ ʘʪʤʦʩʬʝʨʘ; 

ï ʚʳʝʟʜʥʳʝ ʢʦʤʘʥʜʠʨʦʚʢʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʨʝʥʠʥʛʠ ʠ ʢʫʨʩʳ; 

ï ʪʚʦʨʯʝʩʢʠʡ ʢʦʣʣʝʢʪʠʚ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ; 

ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ 

ʪʚʦʨʯʝʩʢʘʷ ʩʚʦʙʦʜʘ ï ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʦʙʫʯʝʥʠʶ; 

ï ʢʦʤʬʦʨʪ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. 

ʂ 2020 ʛʦʜʫ ʤʠʣʣʝʥʠʘʣʳ ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ 50% ʨʘʙʦʯʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʤʠʨʝ, 

ʘ ʟʥʘʯʠʪ, ʚʣʘʜʝʣʴʮʘʤ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʢʦʤʧʘʥʠʡ ʠʟ çʧʦʢʦʣʝʥʠʷ ʍè ʥʝʦʙʭʦʜʠʤʦ 

ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʜʣʷ ʥʠʭ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ. ʅʘ ʩʤʝʥʫ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 8-9 

ʦʬʠʩʥʳʭ ʯʘʩʦʚ ʧʨʠʜʫʪ ʫʜʘʣʝʥʥʘʷ ʨʘʙʦʪʘ ʠ ʩʚʦʙʦʜʥʳʡ ʛʨʘʬʠʢ, ʘ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʡʜʫʪ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʠ ʣʠʯʥʳʝ ʢʘʯʝʩʪʚʘ ʠ ʦʧʳʪ ʩʧʝʮʠʘʣʠʩʪʘ, 

ʘ ʥʝ ʩʦʙʣʶʜʝʥʠʝ ʠʤ ʫʩʪʘʨʝʚʰʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʜʨʝʩʩ-ʢʦʜʘ. ʋʞʝ ʩʝʡʯʘʩ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʂʨʝʤʥʠʝʚʦʡ ʜʦʣʠʥʳ ʨʘʙʦʪʘʶʪ ʚ ʧʘʣʘʪʢʘʭ, ʧʘʨʢʘʭ ʠ ʢʨʝʘʪʠʚʥʳʭ 

ʧʦʩʪʨʦʡʢʘʭ, ʘ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʟʨʝʰʘʝʪ ʠʤ ʙʨʘʪʴ ʨʘʙʦʪʫ ʥʘ ʜʦʤ, ʛʫʣʷʪʴ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʦʬʠʩʘ ʠ ʦʪʜʳʭʘʪʴ ʚ ʨʘʙʦʯʝʝ ʚʨʝʤʷ ʨʘʜʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʢʦʣʝʥʠʷ Y ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʨʝʘʣʠʠ. ʆʥʠ ʥʝ ʭʦʪʷʪ 

ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʳʤ ʙʠʟʥʝʩʦʤ, ʬʨʠʣʘʥʩʦʤ ʠ ʥʝʣʶʙʠʤʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʪʝʩʥʦʤ ʢʘʙʠʥʝʪʝ, ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʟʘʥʠʤʘʪʴʩʷ ʣʶʙʠʤʳʤ ʜʝʣʦʤ ʚ 

ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʜʘʞʝ ʨʘʙʦʪʘʷ ʥʘ ʜʨʫʛʦʛʦ ʯʝʣʦʚʝʢʘ. ʂʦʤʧʘʥʠʷʤ ʦʩʪʘʝʪʩʷ 

ʪʦʣʴʢʦ ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʥʦʚʳʡ ʬʦʨʤʘʪ.  
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ʊɽʇʃʆɺʆɿɸ 2ʊʕ10ʄè 
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ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ, ʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ʌʠʣʠʘʣ ʌɻɹʆʋ ɺʆ 

 çʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè ʚ ʛ.ɸʣʘʪʳʨʝ 

 

ɸʥʥʦʪʘʮʠʷ: ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛè ʢ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ ʩ ʧʦʤʦʱʴʶ ʥʘʛʣʷʜʥʳʭ (ʠʥʪʝʨʘʢʪʠʚʥʳʭ) 

ʧʦʩʦʙʠʡ; ʠʟʫʯʝʥʠʝ ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʫʩʪʨʦʡʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʷʛʦʚʦʛʦ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʛʦʪʦʚʢʘ; ʦʙʫʯʝʥʠʝ; ʧʨʦʛʨʘʤʤʘ; ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 

ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ; ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; ʪʝʧʣʦʚʦʟ; ʠʥʪʝʨʘʢʪʠʚʥʘʷ. 
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ʉʝʛʦʜʥʷ ʦʙʱʝʩʪʚʦ ʪʨʝʙʫʝʪ ʦʪ ʯʝʣʦʚʝʢʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠʦʙʨʝʩʪʠ ʥʦʚʳʝ ʟʥʘʥʠʷ 

ʠ ʫʤʝʥʠʷ, ʥʦ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ, ʫʤʝʥʠʝ 

ʚʳʨʘʞʘʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ, ʨʘʟʣʠʯʘʪʴ ʬʘʢʪʳ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʠʝ, ʫʯʠʪʳʚʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʘʚʘ ʜʨʫʛʠʭ, ʪʦʣʝʨʘʥʪʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʫʢʣʘʜʫ ʞʠʟʥʠ 

ʦʢʨʫʞʘʶʱʠʭ ʣʶʜʝʡ, ʫʤʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ.  

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʠʤʝʶʪ ʛʣʫʙʦʢʠʝ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ. ʇʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʠʜʝʡ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʠʚʝʣʦ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʮʝʥʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʥʘʩʪʘʚʥʠʢʦʤ ʠ 

ʚʦʩʧʠʪʘʥʥʠʢʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʧʨʝʜʝʣʝʥʥʦʤ ʜʝʤʦʢʨʘʪʠʟʤʝ. 

ɺ ʥʘʯʘʣʝ ʍʍI ʚʝʢʘ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʫʯʝʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʝʩʧʝʯʝʥʠʶ ʩʘʤʦʛʦ ʛʣʘʚʥʦʛʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ï 

ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ, ʝʛʦ ʞʠʟʥʝʥʥʦʡ 

ʧʦʟʠʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʱʝʩʪʚʘ.  

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ, ʦʜʥʦʡ ʠʟ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ. 

ɺ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ XX ʚʝʢʘ, ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʚʧʝʨʚʳʝ, 

ʧʦʷʚʣʷʝʪʩʷ ʪʝʨʤʠʥ - ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ. ʀʥʪʝʨʘʢʪʠʚʥʦʝ ð ʟʥʘʯʠʪ 

ʦʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʠ ʨʝʩʫʨʩʦʚ ʀʥʪʝʨʥʝʪʘ, ʫʟʢʦʝ 

ʪʦʣʢʦʚʘʥʠʝ ʪʝʨʤʠʥʘ. ɿʥʘʯʝʥʠʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ï ʵʪʦ ʩʧʦʩʦʙ ʧʦʟʥʘʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʚ ʬʦʨʤʘʭ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʦʚʤʝʩʪʥʦ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ, ʤʦʜʝʣʠʨʫʶʪ 

ʩʠʪʫʘʮʠʠ, ʦʮʝʥʠʚʘʶʪ ʨʘʙʦʪʫ, ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʨʝʘʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ ʜʝʣʦʚʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ. 



ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʥʘʯʠʥʘʣʦʩʴ ʩ ʦʙʳʯʥʳʭ 

ʥʘʛʣʷʜʥʳʭ (ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ) ʧʦʩʦʙʠʡ, ʧʣʘʢʘʪʦʚ, ʢʘʨʪ, ʤʦʜʝʣʝʡ ʠ 

ʪ.ʜ. ʉʝʛʦʜʥʷ, ʩʦʚʨʝʤʝʥʥʦʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʥʦʚʝʡʰʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ, ʧʣʘʥʰʝʪʳ, 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʨʝʥʘʞʝʨʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʧʣʘʟʤʝʥʥʳʝ ʧʘʥʝʣʠ, 

ʧʨʦʝʢʪʦʨʳ, ʥʦʫʪʙʫʢʠ ʠ ʪ.ʜ. 

ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʥʘʛʣʷʜʥʳʭ ʧʦʩʦʙʠʡ, ʩʣʦʞʥʦʩʪʴ ʧʦʥʠʤʘʥʠʷ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʝʭʥʠʯʝʩʢʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛè, ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʩʦʟʜʘʥʠʶ ʦʙʫʯʘʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ "ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʝʧʣʦʚʦʟʘ 2ʊʕ10ʄ", ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩ 

ʧʦʤʦʱʴʶ ʜʚʫʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ: Blender ʠ MacromediaFlashPro 8. 

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʦʙʫʯʘʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ. 

ʆʩʚʦʠʚ ʧʨʦʛʨʘʤʤʫ Blender ʠ ʠʟʫʯʠʚ ʥʝʦʙʭʦʜʠʤʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʙʳʣ ʩʦʟʜʘʥ 

ʤʘʢʝʪ ʦʢʨʫʞʝʥʠʷ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʢʘʤʝʨ, ʧʨʠʙʣʠʞʝʥʥʳʡ ʢ ʨʝʘʣʴʥʦʤʫ ʪʝʧʣʦʚʦʟʫ. 

ɺ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʢʘʤʝʨʘʭ ʨʘʩʧʦʣʦʞʠʣʦʩʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʢʦʪʦʨʦʤʫ ʙʳʣʘ ʧʨʠʩʚʦʝʥʘ ʩʚʦʷ ʘʥʠʤʘʮʠʷ ʜʣʷ ʧʦʜʨʦʙʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʝʪʘʣʝʡ 

ʢʘʞʜʦʛʦ ʘʧʧʘʨʘʪʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ 

ʘʧʧʘʨʘʪʦʚ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ, ʘ ʚ ʢʘʙʠʥʝ ʤʘʰʠʥʠʩʪʘ ʨʘʟʤʝʱʝʥ ʢʦʥʪʨʦʣʣʝʨ 

ʤʘʰʠʥʠʩʪʘ ʠ ʨʘʜʠʦʩʪʘʥʮʠʷ. 

ɺ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʮʚʝʪ ʚʩʝʭ ʘʧʧʘʨʘʪʦʚ ï ʩʝʨʳʡ. 

ɺʳʜʝʣʷʷ ʥʝʦʙʭʦʜʠʤʳʡ ʘʧʧʘʨʘʪ ʢʫʨʩʦʨʦʤ, ʠʟʤʝʥʷʝʪʩʷ ʝʛʦ ʦʢʨʘʩʢʘ.  

http://womanadvice.ru/proektor-dlya-doma
http://hotdownloads.ru/macromedia_flash


 

ɸʧʧʘʨʘʪ ʚʳʜʚʠʛʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʡ ʩʣʘʡʜ, ʛʜʝ ʧʨʠ ʧʦʤʦʱʠ ʘʥʠʤʘʮʠʠ, 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʙʦʨʢʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʥʘʟʚʘʥʠʡ. 

 

ɸ ʪʘʢʞʝ, ʚ ʧʨʦʛʨʘʤʤʝ ʠʤʝʝʪʩʷ ʘʥʠʤʘʮʠʦʥʥʳʡ ʧʝʨʝʭʦʜ ʚ ʢʘʙʠʥʫ 

ʤʘʰʠʥʠʩʪʘ, ʛʜʝ ʠʤʝʶʪʩʷ ʚʥʝʰʥʠʝ ʦʬʦʨʤʣʝʥʠʷ: ʧʫʣʴʪ ʤʘʰʠʥʠʩʪʘ ʠ 

ʨʘʜʠʦʩʪʘʥʮʠʷ. 



 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʊʝʦʨʠʷè ʧʦʢʘʟʳʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ 

ʫʢʘʟʘʥʥʦʤʫ ʘʧʧʘʨʘʪʫ. 
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ʄɽɼʀʎʀʅʉʂɸʗ ʂʃʆʋʅɸɼɸ ʂɸʂ ʉʇʆʉʆɹ ʈɸɿɺʀʊʀʗ 

ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ ʉʆʎʀɸʃʔʅʆʁ ʇʆʄʆʑʀ ɺ ʈʆʉʉʀʀ. 

ʅʘʟʘʨʦʚʘ ɼ.ɺ. 

   

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʝʜʠʮʠʥʩʢʦʡ ʢʣʦʫʥʘʜʝ ʠ ʝʝ ʢʦʨʨʝʣʷʮʠʠ ʩ 

ʥʳʥʝʰʥʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʈʦʩʩʠʠ. ʇʦʧʘʚʰʝʤʫ ʚ ʪʨʫʜʥʫʶ ʞʠʟʥʝʥʥʫʶ 

ʩʠʪʫʘʮʠʶ ʤʘʣʝʥʴʢʦʤʫ ʧʘʮʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤ ʜʨʫʛ ʠ ʩʦʨʘʪʥʠʢ, ʢʦʪʦʨʳʡ, ʥʘʨʷʜʫ ʩ 

ʚʨʘʯʘʤʠ, ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʧʨʦʙʣʝʤ, ʪʨʫʜʥʦʩʪʝʡ ʠ ʩʪʨʘʭʦʚ. ʊʘʢʠʤ 

ʜʨʫʛʦʤ ʠ ʩʦʨʘʪʥʠʢʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʤʝʜʠʮʠʥʩʢʠʡ ʢʣʦʫʥ. ʚʘʞʥʝʡʰʠʤʠ ʮʝʣʷʤʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʢʣʦʫʥʘʜʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʪʠʚʥʦ-

ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʦʩʧʦʣʥʝʥʠʝ ʥʝʜʦʩʪʘʪʢʘ ʚ ʦʙʱʝʥʠʠ, ʩʦʮʠʘʣʠʟʘʮʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʢʪʦʨ ʢʣʦʫʥ, ʤʝʜʠʮʠʥʩʢʘʷ ʢʣʦʫʥʘʜʘ, ʩʦʮʠʘʣʴʥʳʡ 

ʧʨʦʝʢʪ, ʜʝʪʩʪʚʦ, ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʡ ʬʦʥʜ, ʙʦʣʴʥʠʮʘ, ʜʝʧʨʠʚʘʮʠʷ, ʩʠʥʜʨʦʤ 

ʛʦʩʧʠʪʘʣʠʟʤʘ. 

 

Medical clowning as a way to develop psychological and social care in 

Russia. 

                                                                             Nazarova D.V. 

 

Abstract:  Article is devoted to a medical clownery and its correlation with 

present social service of Russia. The friend and the colleague who, along with 

doctors, can help with overcoming problems, difficulties and fears is necessary for 

the little patient who has got into a difficult life situation. The medical clown can 

become such friend and the colleague. The most important purposes of a medical 

clownery can be considered stimulation of situational and personal development, 

completion of a lack of communication, socialization. 

Key words: doctor clown, medical clownery, social project, childhood, charity 

foundation, hospital, deprivation, hospitalism syndrome. 

 



       ʀʟʫʯʘʷ ʦʜʥʫ ʠʟ ʚʘʞʥʝʡʰʠʭ ʢʘʪʝʛʦʨʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ 

ʠʥʪʝʨʝʩʥʝʡʰʝʛʦ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʬʝʥʦʤʝʥʘ ï ʜʝʪʩʪʚʘ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʚ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʜʯʝʨʢʠʚʘʣʠ, ʯʪʦ ʜʝʪʩʪʚʦ ʷʚʣʷʝʪʩʷ ʩʘʤʦʮʝʥʥʳʤ ʧʝʨʠʦʜʦʤ ʚ 

ʞʠʟʥʠ. ɸʥʘʣʠʟ ʘʚʪʦʨʩʢʠʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ, ʩʦʟʜʘʥʥʳʭ ʚ 

ʧʨʦʰʣʦʤ ʚʝʢʝ ʠ ʢʥʠʛ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʩʦʮʠʘʣʴʥʦʡ 

ʩʣʫʞʙʳ ʤʝʜʠʮʠʥʩʢʦʡ ʢʣʦʫʥʘʜʳ ʚ ʈʦʩʩʠʠ. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʫ ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ 

ʜʝʪʩʪʚʦ ʧʨʦʰʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʮʝʥʥʦ. ʀ ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ, ʜʦʣʞʥʦ 

ʧʨʦʜʦʣʞʘʘʪʴʩʷ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʙʝʥʢʘ, ʚʩʝʭ ʝʛʦ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʙʝʥʢʘ, ʬʠʟʠʯʝʩʢʠʭ, ʘ 

ʪʘʢʞʝ ʝʛʦ ʧʦʜʛʦʪʦʚʢʘ ʢ ʜʘʣʴʥʝʡʰʝʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʫʯʝʥʠʶ ʚ ʰʢʦʣʝ 

ʚ ʮʝʣʦʤ. ʊʝʦʨʠʶ ʦ ʧʦʣʴʟʝ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʣʫʞʙ ʚ ʙʦʣʴʥʠʮʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʘʢʞʝ ʵʪʠ ʩʣʦʚʘ ʧʝʜʘʛʦʛʘ 

ʐ.ɸ.ɸʤʦʥʘʰʚʠʣʠ: çɽʩʣʠ ʧʦʤʦʯʴ ʝʤʫ ʨʘʟʚʠʪʴʩʷ, ʚʳʨʘʩʪʠ, ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ 

ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʠ, ʪʦ ʨʝʙʝʥʦʢ, ʩʪʘʚ ʚʟʨʦʩʣʳʤ, ʧʨʠʥʝʩʝʪ ʦʢʨʫʞʘʶʱʠʤ ʝʛʦ 

ʣʶʜʷʤ ʚ ʯʝʤ-ʪʦ ʢʘʢʦʝ-ʪʦ, ʭʦʪʴ ʤʘʣʶʩʝʥʴʢʦʝ, ʦʙʣʝʛʯʝʥʠʝ, ʢʘʢʫʶ-ʥʠʙʫʜʴ ʨʘʜʦʩʪʴ, 

ʩʪʘʥʝʪ ʜʣʷ ʢʦʛʦ-ʪʦ ʩʦʨʘʪʥʠʢʦʤ, ʧʦʤʦʱʥʠʢʦʤ, ʥʘʜʝʞʜʦʡ. ʊʘʢʠʭ ʙʫʜʝʪ 

ʙʦʣʴʰʠʥʩʪʚʦ. ʅʦ ʙʫʜʫʪ ʠ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʩʦʪʚʦʨʷʪ, ʩʢʘʞʝʤ ʪʘʢ, çʯʫʜʦè ʜʣʷ ʚʩʝʛʦ 

ʯʝʣʦʚʝʯʝʩʪʚʘ, ʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʦʣʛʦ ʙʫʜʝʪ ʙʣʘʛʦʜʘʨʥʦ ʠʤ.è [1]. 

        ʄʝʜʠʮʠʥʩʢʘʷ ʢʣʦʫʥʘʜʘ ʧʦʷʚʠʣʘʩʴ ʚ 80-ʭ ʛʛ. ʍʍ ʚ. ʚ ɸʤʝʨʠʢʝ. ɺ ʥʘʰʝ 

ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʜʦʢʪʦʨʦʚ-ʢʣʦʫʥʦʚ ʧʨʠʦʙʨʝʣʘ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ. ʀ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʝʜʠʮʠʥʩʢʠʝ ʢʣʦʫʥʳ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ 

ʞʠʟʥʠ ʙʦʣʴʥʠʮ ʚ ʉʐɸ (çBig Apple Circusè), ʚʦ ʌʨʘʥʮʠʠ (çRire medecinè), ʚ 

ʀʪʘʣʠʠ (çSoccorso Clownè), ʚ ʀʟʨʘʠʣʝ (çDream Doctorsè), ʚ ɹʝʣʦʨʫʩʩʠʠ (çFunny 

noseè), ʘ ʪʘʢʞʝ ʚ ʐʚʝʡʮʘʨʠʠ, ʂʘʥʘʜʝ, ɸʚʩʪʨʘʣʠʠ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ, ɹʨʘʟʠʣʠʠ, 

ʗʧʦʥʠʠ, ɸʥʛʦʣʝ, ʥʘ ʂʫʙʝ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ɽʚʨʦʧʳ. ʅʘ ʨʫʙʝʞʝ 21ʚʝʢʘ ʵʪʦʪ 

ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʰʝʣ ʠ ʚ ʈʦʩʩʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʣʘ ʠʤʧʫʣʴʩ 

ʨʘʟʚʠʪʠʷ ʥʦʚʘʷ ʩʠʩʪʝʤʘ - ʤʝʜʠʮʠʥʩʢʘʷ ʢʣʦʫʥʘʜʘ (ʙʦʣʴʥʠʯʥʘʷ ʢʣʦʫʥʘʜʘ), ʷʨʢʠʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʡ ʬʦʥʜ çɼʦʢʪʦʨ ʢʣʦʫʥè. ʕʪʘ 

ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʥʠʤʘʝʪʩʷ ʤʝʜʠʮʠʥʩʢʦʡ ʢʣʦʫʥʘʜʦʡ ʩ 2007ʛ. 

ʎʝʣʴ - ʦʢʘʟʘʥʠʝ ʨʝʛʫʣʷʨʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠ ʤʦʨʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ 



ʜʝʪʷʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʪʷʞʝʣʦʡ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʭʦʜʷʱʠʤ ʜʣʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ʚ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʠʭ ʨʦʜʠʪʝʣʷʤ. ʅʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ɼʦʢʪʦʨʘ-ʢʣʦʫʥʳ 

ʚʳʭʦʜʷʪ ʚ ʪʷʞʝʣʳʝ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʜʝʪʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ 

(ʈɼʂɹ) ʚ ʄʦʩʢʚʝ, ʛʜʝ, ʥʘʧʨʠʤʝʨ, ʜʝʪʠ ʩ ʣʝʡʢʦʟʦʤ ʧʨʦʚʦʜʷʪ ʤʥʦʛʠʝ ʤʝʩʷʮʳ. 

ʋʯʘʩʪʥʠʢ ʦʨʛʘʥʠʟʘʮʠʠ çɼʦʢʪʦʨ ʂʣʦʫʥè ʤʝʜʠʮʠʥʩʢʠʡ ʢʣʦʫʥ ʨʝʘʣʠʟʫʝʪ ʪʘʢʠʝ 

ʟʘʜʘʯʠ ʢʘʢ ʘʜʘʧʪʘʮʠʷ ʨʝʙʝʥʢʘ ʥʘ ʥʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʥʠʮʳ, ʩʦʢʨʘʱʝʥʠʝ 

ʰʦʢʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠ ʧʝʨʚʦʡ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷʭ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʨʘʟʛʨʫʟʢʘ ʨʝʙʝʥʢʘ, ʨʦʜʠʪʝʣʝʡ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʛʨʳ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʩʠʥʜʨʦʤʘ 

ʛʦʩʧʠʪʘʣʠʟʤʘ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʛʘʨʤʦʥʠʟʘʮʠʷ ʤʘʣʝʥʴʢʦʛʦ ʧʘʮʠʝʥʪʘ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʪʠʚʘʮʠʷ ʨʝʙʝʥʢʘ ʢ ʧʨʠʥʷʪʠʶ ʣʝʢʘʨʩʪʚ ʠ ʧʠʱʠ, ʦʪʚʣʝʯʝʥʠʝ ʠ 

ʧʦʤʦʱʴ ʚ ʧʨʝʦʜʦʣʝʥʠʠ ʩʪʨʝʩʩʘ ʚ ʧʝʨʠʦʜ ʧʨʝʙʳʚʘʥʠʷ ʚ ʙʦʣʴʥʠʮʝ, ʚʦ ʚʨʝʤʷ 

ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʠ ʚʦ ʚʨʝʤʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ [2]. 

        ʅʦʚʦʝ ʷʚʣʝʥʠʝ ʥʘ ʨʦʩʩʠʡʩʢʦʡ ʧʦʯʚʝ ʪʨʝʙʫʝʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ 

ʧʨʝʜʳʜʫʱʠʭ ʧʦʜʭʦʜʦʚ ʚ ʚʦʩʧʠʪʘʥʠʠ ʠ ʧʦʤʦʱʠ ʨʝʙʝʥʢʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʩʪʘʮʠʦʥʘʨʘ. ɸ ʪʘʢʞʝ ʧʦʷʚʣʷʝʪʩʷ ʣʠʯʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʣʦʫʥʘ, ʢʦʪʦʨʘʷ 

ʦʭʚʘʪʳʚʘʝʪ ʠ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ ʩ 

ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ, ʠ ʩʘʤʘ ʪʚʦʨʠʪ ʠʩʪʦʨʠʶ ʤʝʜʠʮʠʥʩʢʦʡ ʢʣʦʫʥʘʜʳ ð ʚ ʪʦʡ ʞʝ 

ʤʝʨʝ, ʚ ʢʘʢʦʡ ʦʥʘ ð ʝʛʦ. ʆʙʲʝʢʪʠʚʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ, 

ʤʘʪʝʨʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʳʩʪʫʧʘʶʪ ʚ ʮʝʣʦʤ 

ʢʘʢ ʥʘʜʩʪʨʦʡʢʘ ʥʘʜ ʚʥʫʪʨʝʥʥʝ-ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʣʠʯʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʛʦʪʦʚʦʛʦ ʚʟʷʪʴʩʷ ʟʘ ʵʪʫ ʨʘʙʦʪʫ. ʊʨʝʙʦʚʘʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʢʣʦʫʥʘʜʳ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʢ ʨʘʩʢʨʳʚʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʚʦʠʭ ʧʨʦʷʚʣʝʥʠʷʭ, ʠ, ʷ ʩʯʠʪʘʶ, 

ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢʘʜʨʳ, ʘ ʟʥʘʯʠʪ 

ʦʩʦʙʳ ʦʙʨʘʟʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʦʙʫʯʝʥʠʷ ʜʣʷ ʙʫʜʫʱʠʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʢʣʦʫʥʦʚ. 

        ɼʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʘ, ʧʦ 

ʤʥʝʥʠʶ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʚʨʦʞʜʝʥʥʘʷ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʣʶʙʚʠ ʠ 

ʧʨʠʟʥʘʥʠʠ. ʅʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʵʪʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚʝʜʝʪ ʢ ʠʩʢʘʞʝʥʠʶ 

ʧʩʠʭʠʯʝʩʢʦʛʦ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʠ 



ʧʦʷʚʣʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʜʝʧʨʠʚʘʮʠʠ, ʥʘʠʙʦʣʝʝ ʷʨʢʦʝ ʚʳʨʘʞʝʥʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʦʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʜʝʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʦʤʘʭ ʨʝʙʝʥʢʘ, 

ʜʝʪʩʢʠʭ ʜʦʤʘʭ, ʠʥʪʝʨʥʘʪʘʭ, ʘ ʪʘʢʞʝ ʫ ʜʝʪʝʡ, ʧʨʦʭʦʜʷʱʠʭ ʜʣʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ʚ 

ʩʪʘʮʠʦʥʘʨʝ. ʉʝʥʩʦʨʥʘʷ ʜʝʧʨʠʚʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʙʝʜʥʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʩʨʝʜʦʡ 

ʠ ʜʝʬʠʮʠʪʦʤ ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ; ʛʦʩʧʠʪʘʣʠʟʤ, 

ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʱʠʡʩʷ ʩʠʪʫʘʮʠʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʣʠʰʝʥʠʷ, ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʆʜʥʘʢʦ ʙʦʣʴʥʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʠ ʠʥʳʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʚʣʠʷʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ: ʚʦʟʤʦʞʥʦʩʪʴ 

ʟʘʨʘʞʝʥʠʷ, ʢʘʨʜʠʥʘʣʴʥʘʷ ʧʝʨʝʤʝʥʘ ʨʝʞʠʤʘ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʧʦʚʳʰʝʥʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʦʥʬʣʠʢʪʦʚ ʧʨʠ ʞʠʟʥʠ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʩʠʪʫʘʪʠʚʥʦ-ʣʠʯʥʦʩʪʥʦʛʦ ʦʙʱʝʥʠʷ, ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʙʝʥʦʢ-

ʚʟʨʦʩʣʳʡ ʠ, ʚ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʠʘʛʥʦʟʦʚ ʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦ 

ʧʘʣʘʪʘʤ, ʦʪʩʫʪʩʪʚʠʶ ʦʙʱʝʥʠʷ ʨʝʙʝʥʦʢ-ʨʝʙʝʥʦʢ. ʊʘʢ ʞʝ ʥʝʛʘʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ 

ʩʠʪʫʘʮʠʷ ʠʟʦʣʷʮʠʠ ʨʝʙʝʥʢʘ ʦʪ ʧʦʣʥʦʮʝʥʥʦʡ ʩʨʝʜʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʥʠʷ. 

ʄʝʭʘʥʠʟʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥ ʩ ʦʪʯʫʞʜʝʥʠʝʤ ʨʝʙʝʥʢʘ ʦʪ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩ ʤʠʨʦʤ ʣʶʜʝʡ, ʧʨʝʜʤʝʪʥʳʤ ʤʠʨʦʤ ʚ ʮʝʣʦʤ ʠ 

ʚʳʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʝʙʝʥʢʘ, ʚʠʜʦʠʟʤʝʥʷʶʱʠʭ ʩʪʨʫʢʪʫʨʫ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʜʝʪʩʢʦʡ 

ʣʠʯʥʦʩʪʠ [3]. ɺʦʪ ʢʘʢʠʝ ʧʨʠʯʠʥʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʥʝʚʨʦʟʦʚ ʫ ʜʝʪʝʡ, ʚʳʜʝʣʷʝʪ 

ʧʨʦʬʝʩʩʦʨ ɻʦʣʫʙʝʚ ɺ.ɺ.: 

1) ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ; 

2) ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʞʠʤʘ; 

3) ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝʩʢʠʝ; 

4) ʚʩʷʢʠʝ ʜʣʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ ʧʦʩʪʦʷʥʥʳʝ ʠʣʠ 

ʩʚʝʨʭʧʦʨʦʛʦʚʳʝ (ʜʣʠʪʝʣʴʥʳʡ ʰʫʤ, ʥʝʨʚʥʳʝ ʨʦʜʠʪʝʣʠ, ʧʦʜʘʚʣʝʥʠʝ ʠʥʠʮʠʘʪʠʚʳ, 

ʥʘʩʤʝʰʢʠ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʠʭ, ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ); 

5) ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʧʦʩʪʦʷʥʥʳʡ ʭʘʨʘʢʪʝʨ 

(ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʜʘʞʝ ʧʨʠ ʠʭ ʙʦʣʴʰʦʡ ʩʠʣʝ, ʩʪʨʝʩʩʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʥʝ 

ʚʳʟʳʚʘʶʪ), ʧʩʠʭʠʯʝʩʢʠʝ ʪʨʘʚʤʳ [4]. 



ɺʩʝ ʵʪʠ ʧʨʠʯʠʥʳ ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʙʝʥʢʫ ʚ 

ʤʦʤʝʥʪ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ: ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ, ʙʦʣʝʟʥʴ, ʜʣʠʪʝʣʴʥʦ 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ (ʚ ʪ.ʯ. ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʩʚʦʡʩʪʚʘ), 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʙʫʜʠʪʝʣʷʤʠ ʥʝʚʨʦʟʦʚ ʠ ʤʦʛʫʪ ʩʪʘʪʴ 

ʧʨʠʯʠʥʦʡ ʩʝʨʴʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʮʝʣʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʢʣʦʫʥʘʜʳ, ʷ ʩʯʠʪʘʶ, ʙʦʨʴʙʫ ʩ ʥʝʚʨʦʟʘʤʠ ʫ ʜʝʪʝʡ, ʧʝʨʚʠʯʥʦ 

ʧʦʧʘʚʰʠʭ ʚ ʤʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʧʨʦʭʦʜʷʱʠʭ ʜʣʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ ʚ 

ʩʪʘʮʠʦʥʘʨʝ ʠ ʚ ʮʝʣʦʤ ʫ ʜʝʪʝʡ, ʠʩʧʳʪʘʚʰʠʭ ʥʘ ʩʝʙʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʙʦʣʴʥʠʯʥʦʡ ʩʨʝʜʳ. ʀ, ʢʘʢ ʦʪʤʝʯʘʝʪ ɻʦʣʫʙʝʚ ɺ.ɺ.: çʇʨʠ ʜʝʪʩʢʦʡ ʥʝʨʚʥʦʩʪʠ ʨʝʯʴ 

ʠʜʝʪ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʷʭ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʳ ʩ ʝʝ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ.è [4]. ʏʪʦ ʜʣʷ ʥʘʩ ʷʚʣʷʝʪʩʷ ʤʘʷʯʢʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʥʫʞʥʦʩʪʠ ʧʦʤʦʱʠ ʨʝʙʝʥʢʫ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʥʝʜʫʛʘ. ʇʦʜ 

ʥʝʚʨʦʟʘʤʠ ɺʣʘʜʠʤʠʨ ɺʠʢʪʦʨʦʚʠʯ ʧʦʥʠʤʘʝʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʜʣʠʪʝʣʴʥʳʝ 

çʭʨʦʥʠʯʝʩʢʠʝè ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʝʝ 

çʩʨʳʚʳè. ɺ ʠʭ ʦʩʥʦʚʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʞʘʪ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʪʨʝʭ 

ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ: ʩʠʣʳ ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʠ ʠ ʧʦʜʚʠʞʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʪʦʨʤʦʞʝʥʠʷ. ɺ ʧʨʠʥʮʠʧʝ ʥʝʚʨʦʟʳ ʠʟʣʝʯʠʤʳ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʠʤʝʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ [4]. 

        ɺ.ʉ.ɹʠʙʣʝʨ: çʉʦʟʥʘʥʠʝ - ʵʪʦ ʬʝʥʦʤʝʥ ʥʝʩʦʚʧʘʜʝʥʠʷ ʠʥʜʠʚʠʜʘ ʩ ʥʠʤ 

ʩʘʤʠʤ, ʬʦʨʤʘ ʩʦʧʨʷʞʝʥʠʷ ʚʥʝʰʥʠʭ ʦʙʱʝʥʠʡ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʱʝʥʠʷ çʗ ï ʤʦʝ 

ʜʨʫʛʦʝ ʗè (ʥʘʩʫʱʥʦʝ ʤʥʝ ʊʳé), ʧʨʠʯʝʤ ʚʥʝʰʥʝʝ ʦʙʱʝʥʠʝ ʠ ʦʙʱʝʥʠʝ çʗ ï ʤʦʝ 

ʜʨʫʛʦʝ ʗè ʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʳ, ʩʘʤʦ ʚʥʝʰʥʝʝ ʦʙʱʝʥʠʝ ʠʤʝʝʪ 

ʣʠʯʥʦʩʪʥʳʡ ʩʤʳʩʣ ʠ ʧʨʠʩʫʱʝ ʩʦʟʥʘʥʠʶ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʧʨʝʦʙʨʘʞʝʥʦ ʚ ʥʘʧʨʷʞʝʥʠʷʭ ʚʥʫʪʨʝʥʥʝʛʦ ʩʘʤʦ-ʦʙʱʝʥʠʷè [5]. ʗ ʚʠʞʫ ʚ ʵʪʦʡ 

ʜʚʦʡʩʪʚʝʥʥʦʩʪʠ ʩʦʟʥʘʥʠʷ ʨʝʙʝʥʢʘ, ʢʦʪʦʨʳʡ ʚ ʠʛʨʝ ʦʪʜʝʣʷʝʪ ʩʝʙʷ ʚ ʙʦʣʴʥʠʯʥʦʡ 

ʧʘʣʘʪʳ, ʦʪ ʩʝʙʷ ʚʩʪʫʧʘʶʱʝʛʦ ʚ ʠʛʨʫ ʩ ʜʦʢʪʦʨʦʤ-ʢʣʦʫʥʦʤ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʜʣʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʛʘʨʤʦʥʠʟʘʮʠʠ ʠ ʧʦʤʦʱʠ ʚ ʧʨʠʥʷʪʠʠ ʣʝʯʝʥʠʷ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ʊ.ʇ.ɸʚʜʫʣʦʚʘ ʧʠʰʝʪ, ʯʪʦ ʚ ʠʛʨʝ ʨʝʙʝʥʦʢ ʯʝʨʝʟ ʨʦʣʴ 

ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʩʣʠʪʥʦʩʪʠ ʩ ʩʦʙʦʡ, ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʜʝʡʩʪʚʠʷ, ʩʠʪʫʘʮʠʠ, ʩʘʤʦʛʦ 

ʩʝʙʷ. ʇʦʜʦʙʥʦʝ ʦʪʜʝʣʝʥʠʝ ʦʪʢʨʳʚʘʝʪ ʨʝʙʝʥʢʫ ʝʛʦ ʩʦʙʩʪʚʝʥʥʫʶ ʣʠʯʥʦʩʪʴ. ʀʛʨʘʷ 



ʨʝʙʝʥʦʢ ʥʝ ʧʨʦʩʪʦ ʩʝʙʷ ʚʦʦʙʨʘʞʘʝʪ, ʥʦ ʧʨʝʦʙʨʘʞʘʝʪ, ʤʦʜʝʣʠʨʫʝʪ ʩʚʦʝ ʗ [6]. ʀ, ʷ 

ʩʯʠʪʘʶ, ʯʪʦ ʚ ʩʠʣʘʭ ʦʧʳʪʥʦʛʦ ʜʦʢʪʦʨʘ-ʢʣʦʫʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʛʨʳ ʠ ʬʘʥʪʘʟʠʠ 

ʧʦʤʦʯʴ ʨʝʙʝʥʢʫ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʣʴʟʦʡ ʜʣʷ ʥʝʛʦ ʧʨʦʡʪʠ ʵʪʦʪ ʧʫʪʴ. 
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ʀʉʊʆʈʀʗ ɻʆʈʆɼɸ ʊɸʈɸ ʆʄʉʂʆʁ ʆɹʃɸʉʊʀ ɺ ʅɸɿɺɸʅʀʗʍ ʋʃʀʎ 

ʄʦʩʢʘʣʸʚʘ ɸ.ʇ. 

ʦʙʫʯʘʶʱʠʝʩʷ 1 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳè 

ʊʘʨʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʆʋ ɺʆ ʆʤʩʢʠʡ ɻɸʋ 
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ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʘʟʚʘʥʠʡ ʫʣʠʮ ʛʦʨʦʜʘ ʊʘʨʘ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʧʦʥʠʤʠʢʠ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ. ʀʟʫʯʝʥʠʝ ʫʣʠʮ ʛʦʨʦʜʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʘʚʪʦʨʘ, ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʠʩʪʦʨʠʢʦʚ, ʢʨʘʝʚʝʜʦʚ, 

ʣʠʥʛʚʠʩʪʦʚ ʠ ʚʩʝʭ ʪʝʭ, ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ ʠʩʪʦʨʠʝʡ ʢʨʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʘʝʚʝʜʝʥʠʝ, ʪʦʧʦʥʠʤʠʢʘ, ʛʦʨʦʜ ʊʘʨʘ, ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʫʣʠʮʘ. 

 

THE HISTORY OF THE CITY TARA IN THE NAMES OF STREETS  

Moskalova A.P. 

Scientific adviser: Sokolova EV 

Abstract:  The article is devoted to the study of street names of the city of Tara, 

Omsk region. The author analyzes the possibilities of toponymy for studying the 

cultural space of the territory. Studying the streets of the city, from the point of view 

of the author, can be interesting and relevant for historians, local lore specialists, 

linguists and all those who are interested in the history of the region. 
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ʅʘʟʚʘʥʠʷ ʫʣʠʮ ʛʦʨʦʜʘ ʦʪʨʘʞʘʶʪ ʝʛʦ ʧʨʦʰʣʦʝ. ɺ ʪʘʙʣʠʯʢʘʭ ʥʘ ʬʘʩʘʜʘʭ 

ʜʦʤʦʚ ʯʠʪʘʝʪʩʷ ʧʘʤʷʪʴ ʦ ʣʶʜʷʭ ʠ ʩʦʙʳʪʠʷʭ, ʩʳʛʨʘʚʰʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʩʫʜʴʙʝ ʛʦʨʦʜʘ. 



ʅʘʰ ʛʦʨʦʜ ï ʛʦʨʦʜ ʊʘʨʘ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʚ 1594 ʛʦʜʫ ʢʥʷʟʝʤ 

ɸʥʜʨʝʝʤ ɽʣʝʮʢʠʤ ʜʣʷ ʦʭʨʘʥʳ  ʶʞʥʳʭ ʨʫʙʝʞʝʡ ʉʠʙʠʨʠ, ʠʤʝʝʪ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ 

ʠ ʧʦʯʪʝʥʥʳʡ ʚʦʟʨʘʩʪ. ɺ 2018 ʛʦʜʫ ʊʘʨʝ ʠʩʧʦʣʥʷʝʪʩʷ 424 ʛʦʜʘ. 

ʋʣʠʮʳ ʊʘʨʳ ʥʘ ʩʚʦʝʤ ʚʝʢʫ ʧʦʚʠʜʘʣʠ ʥʝʤʘʣʦ, ʦʥʠ ʤʦʛʫʪ ʤʥʦʛʦʝ ʨʘʩʩʢʘʟʘʪʴ 

ʦ ʩʚʦʝʡ ʩʫʜʴʙʝ, ʦ ʣʝʛʝʥʜʘʨʥʳʭ ʣʶʜʷʭ ʠ ʩʦʙʳʪʠʷʭ. ʅʘʟʚʘʥʠʷ ʫʣʠʮ  ʛʦʨʦʜʘ ï 

ʩʚʦʝʦʙʨʘʟʥʘʷ ʝʛʦ ʣʝʪʦʧʠʩʴ, ʚ ʢʦʪʦʨʦʡ ʩʪʘʨʳʝ ʠʤʝʥʘ ʩʪʠʨʘʣʠʩʴ ʩ ʣʠʮʘ ʛʦʨʦʜʘ, ʘ 

ʜʦʤʘ ʫʢʨʘʰʘʣʠʩʴ ʬʘʤʠʣʠʷʤʠ ʥʦʚʳʭ ʛʝʨʦʝʚ. 

ɹʦʣʴʰʝ ʜʨʫʛʠʭ  ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʛʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʮʝʥʪʨ ʊʘʨʳ. ɽʛʦ 

çʩʝʨʜʮʝè ʧʣʦʱʘʜʴ ʠʤʝʥʠ ʃʝʥʠʥʘ, ʚʩʝʛʜʘ ʚʳʩʪʫʧʘʣʘ ʚʘʞʥʝʡʰʠʤ ʦʙʲʝʢʪʦʤ 

ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʘ ʩʚʦʝ ʥʘʟʚʘʥʠʝ.  ʊʘʢ, ʚ ʩʦʚʝʪʩʢʠʡ 

ʧʝʨʠʦʜ ʦʥʘ ʥʦʩʠʣʘ ʠʤʷ ʂʘʨʣʘ ʄʘʨʢʩʘ, ʘ ʩʪʘʨʠʥʥʳʡ  ʛʦʜʦʥʠʤ  çɹʘʟʘʨʥʘʷè ʠʤʝʝʪ  

ʪʘʢʦʝ  ʥʘʟʚʘʥʠʝ  ʧʦʪʦʤʫ, ʯʪʦ ʥʘ ʵʪʦʡ ʧʣʦʱʘʜʠ  ʧʨʦʭʦʜʠʣʠ  ʷʨʤʘʨʢʠ, ʤʘʩʩʦʚʘʷ 

ʪʦʨʛʦʚʣʷ ʢʫʧʮʦʚ, ʘ ʚ ʊʘʨʝ  ʠʭ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. 

ɺ 1920 ʛʦʜʫ ʩʚʦʝ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ʧʦʣʫʯʠʣʘ ʠ ʛʣʘʚʥʘʷ ʫʣʠʮʘ ʊʘʨʳ ï 

ʉʦʚʝʪʩʢʘʷ, ʜʦ ʵʪʦʛʦ ʠʤʝʥʦʚʘʚʰʘʷʩʷ ʅʠʢʦʣʴʩʢʦʡ, ʪʘʢ ʢʘʢ ʥʘ ʥʝʡ ʩʪʦʷʣʘ 

ʅʠʢʦʣʴʩʢʘʷ ʮʝʨʢʦʚʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʩʨʝʜʩʪʚʘ ʪʘʨʩʢʦʛʦ ʢʫʧʮʘ ʗ. ʇʝʨʤʠʥʦʚʘ.  

ɽʸ ʩʦʩʝʜʢʘ - ʫʣʠʮʘ ɸʣʝʢʩʘʥʜʨʦʚʩʢʘʷ - ʠʤʝʝʪ ʩʚʦʶ ʠʥʪʝʨʝʩʥʫʶ ʠʩʪʦʨʠʶ. ʕʪʘ 

ʫʣʠʮʘ ʜʦ 1861 ʛʦʜʘ  ʥʘʟʳʚʘʣʘʩʴ çɹʦʣʴʰʘʷ ʧʝʨʰʧʝʢʪʠʚʥʘʷè, ʧʦʩʣʝ  ʧʦʣʫʯʠʣʘ 

ʥʘʟʚʘʥʠʝ çɸʣʝʢʩʘʥʜʨʦʚʩʢʘʷè ʚ ʯʝʩʪʴ ʮʘʨʷ ï ʨʝʬʦʨʤʘʪʦʨʘ ɸʣʝʢʩʘʥʜʨʘ ɺʪʦʨʦʛʦ, ʘ 

ʚ 1920 ʛʦʜʫ ʫʣʠʮʫ  ʧʝʨʝʠʤʝʥʦʚʘʣʠ  ʚ  ʯʝʩʪʴ  ʨʝʚʦʣʶʮʠʦʥʝʨʘ  ʠ  ʙʦʣʴʰʝʚʠʢʘ  ʗʢʦʚʘ 

ʄʠʭʘʡʣʦʚʠʯʘ  ʉʚʝʨʜʣʦʚʘ. ɺ ʘʚʛʫʩʪʝ 1994 ʛ.,  ʚ ʩʚʷʟʠ  ʩ 400-ʣʝʪʥʠʤ ʶʙʠʣʝʝʤ 

ʛʦʨʦʜʘ, ʫʣʠʮʝ ʚʝʨʥʫʣʠ  ʧʨʝʞʥʝʝ  ʥʘʟʚʘʥʠʝ ï ɸʣʝʢʩʘʥʜʨʦʚʩʢʘʷ. 

ʋʣʠʮʘ ʅʝʨʧʠʥʩʢʘʷ  ʠʤʝʝʪ ʥʝ ʤʝʥʝʝ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ. ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ  

ʥʘʟʚʘʥʠʝ çʄʦʩʪʦʚʘʷè  ʫʣʠʮʘ ʠʤʝʣʘ ʦʪʪʦʛʦ, ʯʪʦ ʝʝ ʤʦʩʪʠʣʠ, ʪ.ʢ. ʠʥʘʯʝ ʧʦ ʥʝʡ 

ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʥʠ ʧʨʦʡʪʠ, ʥʠ ʧʨʦʝʭʘʪʴ. ʉ 1861 ʛʦʜʘ ʝʡ ʧʨʠʩʚʦʝʥʦ ʠʤʷ ʢʫʧʮʘ 

ʀʚʘʥʘ ʌʝʜʦʨʦʚʠʯʘ ʅʝʨʧʠʥʘ ð ʧʝʨʚʦʛʦ ʚ ʊʘʨʝ ʇʦʯʝʪʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ. ɺ 1910 

ʛʦʜʫ ʨʝʰʝʥʠʝʤ ʛʦʨʦʜʩʢʦʡ ɼʫʤʳ ʫʣʠʮʫ ʧʝʨʝʠʤʝʥʦʚʘʣʠ ʚ ʅʝʤʯʠʥʦʚʩʢʫʶ, ʪ. ʢ. 

ʠʤʝʥʥʦ ʥʘ ʥʝʡ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʛʦʨʦʜʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʙʘʥʢ ʠ ʧʨʠʶʪ ʜʣʷ 

ʙʝʜʥʳʭ, ʫʯʨʝʞʜʝʥʥʳʡ ʩʝʤʝʡʩʪʚʦʤ ʢʫʧʮʦʚ ʅʝʤʯʠʥʦʚʳʭ. ɺ ʉʦʚʝʪʩʢʦʝ ʚʨʝʤʷ 



ʫʣʠʮʘ ʥʦʩʠʣʘ ʠʤʷ  ʂʘʨʣʘ ʃʠʙʢʥʝʭʪʘ, ʘ  ʢ 400-ʣʝʪʠʶ ʛʦʨʦʜʘ ʝʡ ʚʦʟʚʨʘʱʝʥʦ ʠʤʷ 

ʢʫʧʮʘ ʅʝʨʧʠʥʘ. 

ʋʣʠʮʳ ʛʦʨʦʜʘ ʥʦʩʷʪ ʪʘʢʞʝ ʠʤʝʥʘ ɻʝʨʦʝʚ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ï ʵʪʦ ʫʣʠʮʳ 

ɺʘʩʠʣʴʝʚʘ, ʂʦʩʝʥʢʦʚʘ, ɿʦʣʦʪʘʨʝʚʘ, ʂʫʟʴʤʠʥʘ, ɽʚʩʪʘʬʴʝʚʘ.       

ɺ ʮʝʣʷʭ ʫʚʝʢʦʚʝʯʠʚʘʥʠʷ ʧʘʤʷʪʠ ʚʳʜʘʶʱʝʛʦʩʷ ʜʝʷʪʝʣʷ ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘ 

ʈʌ, ʥʘʨʦʜʥʦʛʦ ʘʨʪʠʩʪʘ ʉʉʉʈ, ʇʦʯʝʪʥʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʛʦʨʦʜʘ ʊʘʨʳ, ʚ 2007 ʛʦʜʫ ʚ 

ʊʘʨʝ ʧʦʷʚʠʣʘʩʴ ʫʣʠʮʘ ʄʠʭʘʠʣʘ ʋʣʴʷʥʦʚʘ.  

ʈʦʩʩʠʷ ï ʩʪʨʘʥʘ ʩ ʟʘʭʚʘʪʳʚʘʶʱʝʡ ʠʩʪʦʨʠʝʡ, ʢʦʪʦʨʘʷ ʧʠʩʘʣʘʩʴ ʦʛʨʦʤʥʳʤ 

ʯʠʩʣʦʤ ʣʶʜʝʡ. ʅʝʢʦʪʦʨʳʤ ʠʟ ʥʠʭ ʧʦʚʝʟʣʦ ʩʪʘʪʴ ʩʠʤʚʦʣʘʤʠ ʵʧʦʭʠ ʠ ʙʳʪʴ 

ʫʚʝʢʦʚʝʯʝʥʥʳʤʠ ʥʘ ʢʘʨʪʝ ʊʘʨʳ. ɺʝʜʴ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʯʪʦ-ʪʦ ʭʦʨʦʰʝʝ ʜʣʷ 

ʥʘʰʝʛʦ ʛʦʨʦʜʘ, ʜʦʩʪʦʡʥʳ ʪʦʛʦ, ʯʪʦʙʳ ʠʭ ʯʪʠʣʠ ʠʤʝʥʥʦ ʟʜʝʩʴ ï ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ 

ʵʪʦʛʦ ʫʞʝ ʥʝ ʩʣʫʯʠʪʩʷ. 
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ʉɽʂʎʀʗ 

ʌʀɿʀʏɽʉʂɸʗ ʂʋʃʔʊʋʈɸ 
  



ʋɼʂ 796.01  

ʉʃɸɹɸʗ ɿɸʀʅʊɽʈɽʉʆɺɸʅʅʆʉʊʔ ɺ ʇʆʉɽʑɽʅʀʀ ʉʊʋɼɽʅʊɸʄʀ 

ʌɻɹʆʋ ɺʇʆ çɺɻʉʇʋè ɿɸʅʗʊʀʁ ʇʆ ʌʀɿʀʏɽʉʂʆʁ ʂʋʃʔʊʋʈɽ, ʂɸʂ 

ʉʃɽɼʉʊɺʀɽ ʅʀɿʂʆʁ ʇʆʇʋʃʗʈʅʆʉʊʀ ʉʈɽɼʀ ʄʆʃʆɼɽɾʀ ʀɼɽʀ 

ɿɼʆʈʆɺʆɻʆ ʆɹʈɸɿɸ ɾʀɿʅʀ 

ʂʫʣʠʢʦʚʘ ɽ.ɺ.; ʏʝʨʝʧ ɿ.ʇ.  

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ɽʅ-ɹʍɹ-311 ʌɽʅʆ, ʌʂ ʠ ɹɾ;  

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʌɻɹʆʋ ɺʇʆ çɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ - 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʘʥʘʣʠʪʠʢʘ ʧʨʦʙʣʝʤʳ ʥʠʟʢʦʡ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʌɻɹʆʋ ɺʇʆ çɺɻʉʇʋè ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʝ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʡ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ 

ʥʝʧʦʧʫʣʷʨʥʦʩʪʴ ʠʜʝʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚ ʩʨʝʜʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʨʫʧʧʳ 

ʤʦʣʦʜʝʞʠ, ʥʝʧʦʥʠʤʘʥʠʝʤ, ʙʦʣʴʰʝʡ ʝʸ ʯʘʩʪʴʶ, ʟʥʘʯʝʥʠʷ ʩʧʦʨʪʘ ʜʣʷ ʟʜʦʨʦʚʴʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, ʩʧʦʨʪ, ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʩʪʫʜʝʥʪʳ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

WEAK INTEREST IN VISITING FGBO STATE STUDENTS OF 

"VGSPU" LESSONS ON PHYSICAL CULTURE, AS THE CONSEQUENCE 

OF LOW POPULARITY AMONG THE Y OUTH OF THE IDEAS OF 

HEALTHY LIFESTYLE  

Kulikova E.V.;Cherep Z.P. 

ʅʠʟʢʘʷ ʧʦʩʝʱʘʝʤʦʩʪʴ ʥʝʢʦʪʦʨʳʤʠ ʩʪʫʜʝʥʪʘʤʠ ʟʘʥʷʪʠʡ ʧʦ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʝ ʠ ʚʳʨʘʞʝʥʥʦʝ ʥʝʞʝʣʘʥʠʝ ʤʥʦʛʠʭ ʩʪʫʜʝʥʪʦʚ ʧʦʩʝʱʝʥʠʷ ʜʘʥʥʳʭ ʟʘʥʷʪʠʡ 

ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʅʘ ʦʩʥʦʚʝ ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʙʠʦʣʦʛʦʚ ʪʨʝʪʴʝʛʦ 

ʢʫʨʩʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʝʱʘʝʪ ʟʘʥʷʪʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʟʘʯʝʪʘ/ʦʮʝʥʢʠ ʚ ʢʦʥʮʝ ʩʝʤʝʩʪʨʘ, ʧʨʠ ʵʪʦʤ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʟʘʥʷʪʠʡ ʦʥʠ ʥʝ ʧʨʦʷʚʣʷʶʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʨʷʜ ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʝʟʠʩʦʚ: 

1.ɿʘʥʷʪʠʷ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ. 



2.ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝ ʧʦʥʠʤʘʥʠʝʤ ʜʘʥʥʦʡ ʛʨʫʧʧʦʡ 

ʤʦʣʦʜʸʞʠ ʠʜʝʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʷʚʣʝʥʥʘʷ 

ʘʢʪʫʘʣʴʥʦʩʪʴ - ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʩʧʦʨʪʦʤ ʠ ʚ 

ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ, ʥʝ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʨʝʞʠʤʘ ʠ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʦʪʜʘʚʘʷ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʨʘʙʦʪʝ ʠ ʨʘʟʚʣʝʯʝʥʠʷʤ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʜʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʝʜʸʥʥʳʝ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ ɺʋɿʘ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ 

ʩʧʦʨʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʫʞʝ ʚʳʷʚʣʷʝʪ ʪʝʥʜʝʥʮʠʶ. 

3. ʅʝʞʝʣʘʥʠʝ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟ ʞʠʟʥʠ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʣʘʙʳʤ ʧʦʥʠʤʘʥʠʝʤ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʝʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʟʜʦʨʦʚʴʷ 

ʚ ʮʝʣʦʤ, ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ ʚ ʙʫʜʫʱʝʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʣʘʙʦʡ ʤʦʪʠʚʘʮʠʝʡ. 

4. ʕʪʦ ʧʦʜʚʦʜʠʪ ʢ ʚʦʧʨʦʩʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʟʥʘʯʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘ ʟʘʥʷʪʠʷʭ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚʦʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝ 

ʧʦʥʠʤʘʥʠʷ ʟʥʘʯʝʥʠʷ ʚʝʜʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʚʥʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʬʠʟʠʯʝʩʢʦʡ ʠ ʫʤʩʪʚʝʥʥʦʡ 

ʨʘʙʦʪʦʩʧʦʟʦʙʥʦʩʪʠ, ʘ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ, ʢ ʩʣʘʙʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʟʘʥʷʪʠʷʭ 

ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ. 
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ʂʀʊɸʁʉʂɸʗ ʌʀʃʆʉʆʌʉʂɸʗ ʂɸʊɽɻʆʈʀʗ çʋ-ɺʕʁè 

ʄʠʣʝʚʩʢʠʡ ʀ.ʆ. 

ʉʪʫʜʝʥʪ 4 ʢʫʨʩʘ ʀʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ  

ʊʦʤʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʢʠʪʘʡʩʢʦʡ 

ʬʠʣʦʩʦʬʩʢʦʡ ʢʘʪʝʛʦʨʠʠ çʋ-ɺʵʡè. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʦʩʥʦʚʥʳʭ ʠʜʝʡ, 

ʮʝʣʝʡ, ʵʣʝʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʨʘʤʢʘʭ ʜʘʦʩʠʟʤʘ (ʘ 

ʠʤʝʥʥʦ ʜʚʫʭ ʵʪʘʧʘʭ ʝʛʦ ʨʘʟʚʠʪʠʷ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʋ-ɺʵʡ, ɼʘʦʩʠʟʤ, ʬʠʣʦʩʦʬʩʢʘʷ ʢʘʪʝʛʦʨʠʷ, çʥʝʜʝʷʥʠʝè. 

 

CHINESE PHILOSOPHICAL CATEGORY çWU WEIè 
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Annotation: This article displays the main aspects of Chinese philosophical 

category çWu Weiè. The work is dedicated to the key ideas and purposes of çWu 

Weiè category in terms of Daoism. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʂʅʈ ï ʵʪʦ ʦʯʝʥʴ ʨʘʟʚʠʪʘʷ ʩʪʨʘʥʘ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʣʠʪʠʢʠ ʨʝʬʦʨʤ ʠ ʦʪʢʨʳʪʦʩʪʠ, ʠʜʝʦʣʦʛʦʤ ʢʦʪʦʨʦʡ ʙʳʣ ɼʵʥ ʉʷʦʧʠʥ, ʩʪʨʘʥʘ 

ʜʦʙʠʣʘʩʴ ʪʦʛʦ, ʯʪʦ ʝʝ ʵʢʦʥʦʤʠʢʘ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚʦ ʤʥʦʛʠʭ 

ʩʬʝʨʘʭ. ʂʠʪʘʡ ʩʪʘʣ ʣʠʜʝʨʦʤ ʥʝ ʪʦʣʴʢʦ ʚ ʨʝʛʠʦʥʝ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʥʦ ʠ ʚʦ ʚʩʝʤ 

ʤʠʨʝ. ʂʠʪʘʡ ï ɻ ʪʦ ʩʪʨʘʥʘ ʩ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʠʩʪʦʨʠʝʡ ʠ ʢʫʣʴʪʫʨʦʡ. ɹʝʟʫʩʣʦʚʥʦ, ʯʪʦ 



ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʚ ʢʫʣʴʪʫʨʝ ʢʠʪʘʡʮʝʚ ʟʘʥʠʤʘʝʪ ʪʨʠʝʜʠʥʩʪʚʦ ʦʩʥʦʚʥʳʭ ʫʯʝʥʠʡ: 

ʢʦʥʬʫʮʠʘʥʩʪʚʦ, ʜʘʦʩʠʟʤ ʠ ʙʫʜʜʠʟʤ. ʕʪʠ ʪʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʯʝʥʠʷ ʦʯʝʥʴ ʚʘʞʥʳ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʢʠʪʘʡʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʤʝʥʪʘʣʠʪʝʪʘ ʢʠʪʘʡʮʝʚ, ʘ ʪʘʢʞʝ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʦʤʝʥʪʘʭ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ (ʦʩʦʙʝʥʥʦ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʂʠʪʘʡ). ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʦʩʥʦʚʥʳʝ 

ʘʩʧʝʢʪʳ ʬʠʣʦʩʦʬʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʂʠʪʘʷ ï ʢʘʪʝʛʦʨʠʶ çʋ-ɺʵʡè.  

ɼʣʷ ʥʘʯʘʣʘ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʬʫʮʠʘʥʩʪʚʦ, ʙʫʜʜʠʟʤ ʠ ʜʘʦʩʠʟʤ 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʢʠʪʘʡʮʝʚ ï ʵʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʬʠʣʦʩʦʬʠʷ, ʘ ʥʝ ʨʝʣʠʛʠʷ. 

ʌʠʣʦʩʦʬʠʷ ï ʵʪʦ ʤʳʰʣʝʥʠʝ ʦ ʞʠʟʥʠ, ʤʳʰʣʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʤʳʰʣʝʥʠʝ 

ʨʝʬʣʝʢʩʠʨʫʶʱʠʝ. ʄʳ ʩʦʛʣʘʩʥʳ ʩ ʚʳʩʢʘʟʳʚʘʥʠʝʤ ʌʝʥ ʖ-ʃʘʥʷ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʩʝʨʜʮʝ ʢʘʞʜʦʡ ʚʝʣʠʢʦʡ ʨʝʣʠʛʠʠ ʣʝʞʠʪ ʬʠʣʦʩʦʬʠʷ. çʇʦ ʩʫʪʠ, ʢʘʞʜʘʷ ʚʝʣʠʢʘʷ 

ʨʝʣʠʛʠʷ ʝʩʪʴ ʬʠʣʦʩʦʬʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʜʩʪʨʦʡʢʦʡ, ʢʫʜʘ ʚʭʦʜʷʪ ʩʫʝʚʝʨʠʷ, 

ʜʦʛʤʘʪʳ, ʨʠʪʫʘʣʳ ʠ ʠʥʩʪʠʪʫʪʳè [1, ʩ. 23].  

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʜʘʦʩʠʟʤʫ, ʬʠʣʦʩʦʬʩʢʦʤʫ 

ʜʘʦʩʠʟʤʫ (çʜʘʦ ʮʟʷè), ʘ ʥʝ ʨʝʣʠʛʠʦʟʥʦʤʫ (çʜʘʦ ʮʟʷʦè). ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, 

ʪʘʢ ʢʘʢ ʠʭ ʫʯʝʥʠʷ ʟʘʯʘʩʪʫʶ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ. ʅʘʧʨʠʤʝʨ, ʬʠʣʦʩʦʬʩʢʠʡ ʜʘʦʩʠʟʤ 

ʫʯʠʪ ʩʣʝʜʦʚʘʥʠʶ ʧʨʠʨʦʜʝ (ʬʠʣʦʩʦʬʠʷ ʃʘʦ-ʮʟʳ ʠ ʏʞʫʘʥ-ʮʟʳ), ʘ ʨʝʣʠʛʠʦʟʥʳʡ 

ʜʘʦʩʠʟʤ, ʥʘʧʨʦʪʠʚ, ʫʯʠʪ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʨʦʪʠʚ ʧʨʠʨʦʜʳ 

(ʥʘʭʦʞʜʝʥʠʶ ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʠʟʙʝʛʘʥʠʷ ʩʤʝʨʪʠ).  

ʋ-ɺʝʡ ï ʵʪʦ ʪʝʨʤʠʥ ʢʠʪʘʡʩʢʦʡ ʬʠʣʦʩʦʬʠʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʦʩʠʟʤʘ.   

ç ҹè (ʥʘ ʢʠʪʘʡʩʢʦʤ), ʛʜʝ çè ï ʦʙʦʟʥʘʯʝʥʠʝ ʦʪʩʫʪʩʪʚʠʷ, ʦʪʨʠʮʘʥʠʷ ʚ 

ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʝ, ʘ  çҹè ï  çʜʝʣʘʪʴ, ʜʝʡʩʪʚʦʚʘʪʴè. ʊʦ ʝʩʪʴ, ʋ-ɺʝʡ ʜʦʩʣʦʚʥʦ 

ʦʟʥʘʯʘʝʪ çʥʝʜʝʷʥʠʝè, çʦʪʩʫʪʩʪʚʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠè. ʕʪʦʪ ʧʨʠʥʮʠʧ ʚʳʨʘʞʘʝʪ 

ʥʝʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʦʨʷʜʦʢ ʚʝʱʝʡ, ʩʣʝʜʦʚʘʥʠʝ ɼʘʦ. ɼʘʦ ï ʵʪʦ 

ʘʙʩʪʨʘʢʪʥʳʡ ʪʝʨʤʠʥ, ʪʘʢ ʢʘʢ çɼʘʦè ʙʝʟʳʤʷʥʥʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ 

ɼʘʦ ʩʫʱʝʩʪʚʫʝʪ ʚʩʝ. çɼʘʦ ï ʪʦ, ʯʝʨʝʟ ʯʪʦ ʚʩʝ ʦʙʨʝʪʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝè; çɼʘʦ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʩʣʦʚʘʤʠ, ʥʝ ʝʩʪʴ ʠʩʪʠʥʥʦʝ ɼʘʦè [2].   



ɼʘʦʩʠʟʤ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʵʪʘʧʘ, ʢʘʞʜʳʡ ʠʭ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ ʩ 

ʠʤʝʥʝʤ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʗʥ ʏʞʫ (ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʨʘʥʥʝʛʦ 

ʜʘʦʩʠʟʤʘ), ʃʘʦ-ʮʟʳ ʠ ʏʞʫʘʥ-ʮʟʳ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʤ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʵʪʘʧʳ ʜʘʦʩʠʟʤʘ.  

ʊʝʨʤʠʥ çɺʵʡè (ʙʝʟ ʦʧʪʘʪʠʚʥʦʛʦ ʦʪʨʠʮʘʥʠʷ çʋè) ʩʘʤ ʧʦ ʩʝʙʝ ʦʟʥʘʯʘʝʪ 

çʜʝʣʘʪʴʩʷ, ʷʚʣʷʪʴʩʷ, ʙʳʪʴè, çʦʩʫʱʝʩʪʚʣʝʥʠʝè [3]. ʊʦ ʝʩʪʴ, çɺʵʡè ʤʦʞʝʪ ʙʳʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʩʚʷʟʢʠ çʜʝʣʘʪʴʩʷè, çʙʳʪʴ (ʯʝʤ-ʣʠʙʦ)è, ʯʪʦ ʦʟʥʘʯʘʝʪ ʧʨʦʮʝʩʩ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʩʦʩʪʦʷʥʠʷ [4]. ɺ ʬʠʣʦʩʦʬʩʢʦʤ 

ʪʨʘʢʪʘʪʝ çʄʦ-ʮʟʳè  (5-3 ʚʚ ʜʦ ʥ.ʵ., ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʄʦ ɼʠ) ʩʢʘʟʘʥʦ, ʯʪʦ ɺʵʡ ï 

ʵʪʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʞʝʣʘʝʤʦʤʫ ʥʘ ʦʩʥʦʚʝ ʠʩʯʝʨʧʳʚʘʶʱʝʛʦ ʟʥʘʥʠʷ. ɺʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ, ʠʤʝʥʥʦ ʤʦʠʩʪʳ (ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʄʦ ɼʠ) ʧʨʠʜʘʣʠ ʪʝʨʤʠʥʫ çɺʵʡè ʩʪʘʪʫʩ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʢʘʪʝʛʦʨʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, çɺʵʡè ʚ ʟʥʘʯʝʥʠʝ 

çʜʝʷʥʠʝè ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: çʩʠʥè (çʜʝʡʩʪʚʠʝ, ʧʦʚʝʜʝʥʠʝè, 

ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʦʤ çʜʦʣʞʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠè) ʠ çʰʠè (çʜʝʣʦè, 

ʩʚʷʟʘʥʥʦʝ ʧʨʘʛʤʘʪʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ çʧʦʣʴʟʳ-ʚʳʛʦʜʳè ʣʠ) [4].  

ʂʘʪʝʛʦʨʠʷ çʋ ɺʵʡè ʩʪʘʣʘ ʚʘʞʥʝʡʰʝʡ ʚ ʜʘʦʩʠʟʤʝ. ʕʪʦʪ ʪʝʨʤʠʥ 

ʩʠʤʚʦʣʠʟʠʨʫʝʪ ʧʨʠʥʮʠʧ ʥʝʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʧʨʠʨʦʜʥʳʡ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʦʨʷʜʦʢ 

ʚʝʱʝʡ. ʋ-ɺʝʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʦʜʥʘʢʦ, ʦʩʦʙʳʡ ʚʠʜ ʘʢʪʠʚʥʦʩʪʠ ʚ ʚʠʜʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʜʝʷʥʠʷ (çʦʩʫʱʝʩʪʚʣʷʡ ʥʝʜʝʷʥʠʝ, ʥʦ ʥʝ ʧʨʝʜʘʚʘʡʩʷ [ʝʤʫ]è) [2]. 

ʂʦʥʬʫʮʠʘʥʩʪʚʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʦʞʝ ʧʨʠʟʥʘʚʘʣʦ ʧʨʠʥʮʠʧ çʥʝʜʝʷʥʠʷè, ʥʦ 

ʧʨʦʝʮʠʨʦʚʘʣʦ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʣʠʯʥʦʩʪʴ ʠʤʧʝʨʘʪʦʨʘ (ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʙʳʪʴ çʚʦʩʧʨʠʠʤʯʠʚʦ-ʧʘʩʩʠʚʥʳʤ ʧʨʦʚʦʜʥʠʢʦʤ ʦʙʱʝʢʦʩʤʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ʚ 

ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫè) [5]. 

ʌʠʣʦʩʦʬʳ ï ʜʘʦʩʳ ʩʯʠʪʘʣʠ, ʯʪʦ ʥʫʞʥʦ ʟʘʥʠʤʘʪʴʩʷ ʜʝʣʦʤ çʥʝʜʝʷʥʠʷè. 

ʕʪʦʤʫ ʧʨʠʩʫʱʘ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʦʚʘ ʩʫʱʥʦʩʪʴ 

çʧʦʩʪʦʷʥʥʦ ʙʝʟʜʝʡʩʪʚʫʶʱʝʛʦ çʋ-ɺʵʡè, ʥʦ ʚʩʝ ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʜʘʦè ʠ ʪʘʢʦʝ 

ʚʦʧʣʦʱʝʥʠʝ ʜʵ [2]. ʋ ʏʞʫʘʥ-ʮʟʳ çʋ-ɺʵʡè ʚʦʧʣʦʱʘʝʪʩʷ ʚ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʡ 

ʤʝʪʘʤʦʨʬʦʟʝ ʚʝʱʝʡ (çʫ ʭʫʘè) ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʝʛʦ ʨʦʜʘ ʤʠʩʪʠʯʝʩʢʫʶ 

ʦʢʨʘʰʝʥʥʦʩʪʴ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʦʙʥʦʛʦ ʧʫʩʪʦʪʝ ʠʣʠ ʟʝʨʢʘʣʫ ʩʦʚʝʨʰʝʥʥʦ 



ʤʫʜʨʦʛʦ ʚʳʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʨʝʘʣʴʥʦʩʪʠ ʠ çʧʦʙʝʞʜʘʪʴ ʚʝʱʠè. çɺʦʪ ʦʪʯʝʛʦ 

ʧʦʩʪʠʛʰʠʡ ʜʝʣʘ ʚʝʨʰʠʪ ʥʝ-ʚʣʠʷʥʠʝʤ, ʥʘʩʪʘʚʣʷʝʪ ï ʙʝʟʤʦʣʚʠʝʤ, ʟʘʥʷʪ ʩʫʱʠʤ 

ʚʩʝʤ ʨʘʜʠ ʩʫʱʝʛʦ, ʥʝ ʦʪʢʘʟʳʚʘʷ; ʧʦʨʦʞʜʘʝʪ, ʥʦ ʥʝ ʚʣʘʜʝʝʪ, ʩʚʝʨʰʘʝʪ, ʥʝ 

ʧʨʠʪʷʟʘʷ, ʜʦʩʪʠʛʘʝʪ ʚ ʜʝʣʘʭ ʩʦʚʝʨʰʝʥʩʪʚʘ, ʥʦ ʧʦʩʪʦʚ ʥʝ ʟʘʥʠʤʘʝʪè [2].  

çʋ-ɺʵʡè ʥʝ ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ 

ʥʠʯʝʛʦʥʝʜʝʣʘʥʠʷ. ʕʪʦ ʢʘʪʝʛʦʨʠʷ ʦʟʥʘʯʘʝʪ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʪʦ ʝʩʪʴ ʜʝʣʘʥʠʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. çʅʝʜʝʷʥʠʝè 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʣʠʰʝʥʦ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʩʪʠ. 

ɺʝʜʴ ʧʦʥʷʪʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʩʭʦʞʘ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʚʝʱʘʤʠ (ʚ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʝʝ ʩʣʠʰʢʦʤ ʤʥʦʛʦ, ʪʦ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʚʨʝʜʥʦʡ, ʯʝʤ ʧʦʣʝʟʥʦʡ). ʇʨʠʤʝʨʦʤ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʦʮʝʩʩ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ (ʤʳ ʙʫʜʝʤ ʧʦʣʥʦʩʪʴʶ 

ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʝ ʙʫʜʝʤ ʛʦʣʦʜʥʳʤʠ, ʪʦ ʝʩʪʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʠʤʝʤ 

ʜʦʩʪʘʪʦʯʥʦ ʧʠʱʠ, ʥʦ, ʝʩʣʠ ʤʳ ʩʲʝʜʠʤ ʙʦʣʴʰʝ, ʯʝʤ ʥʫʞʥʦ, ʪʦ ʪʦʛʜʘ ʤʳ ʙʫʜʝʤ 

ʯʫʚʩʪʚʦʚʘʪʴ ʥʝʜʦʤʦʛʘʥʠʝ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʙʳʣʠ ʩʣʠʰʢʦʤ ʘʢʪʠʚʥʳ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʣʠ). ʊʦ ʝʩʪʴ ʮʝʣʴ çʥʝʜʝʷʥʠʷè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʯʪʦ-ʪʦ 

ʙʳʣʦ ʩʜʝʣʘʥʦ, ʥʦ, ʝʩʣʠ ʤʳ ʧʝʨʝʫʩʝʨʜʩʪʚʫʝʤ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʝʨʝʚʳʧʦʣʥʝʥʠʶ ʜʝʡʩʪʚʠʷ (ʯʪʦ ʠʥʦʛʜʘ ʭʫʞʝ, ʯʝʤ ʥʝʜʝʣʘʥʠʝ ʚʦʦʙʱʝ). ʇʨʠʚʝʜʝʤ 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʩʦʙʠʡ ʧʦ ʠʩʪʦʨʠʠ ʢʠʪʘʡʩʢʦʡ ʬʠʣʦʩʦʬʠʠ, 

ʢʦʪʦʨʳʡ ʚʧʝʨʚʳʝ ʤʳ ʚʩʪʨʝʪʠʣʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʢʫʨʩʝ ʢʠʪʘʡʩʢʦʛʦ ʷʟʳʢʘ. ʕʪʦʪ 

ʧʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʫʯʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ, ʥʘʟʚʘʥʠʝ ʵʪʦʡ ʠʩʪʦʨʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʠʪʘʡʩʢʦʤ ʷʟʳʢʝ ʚ ʢʘʯʝʩʪʚʝ ʠʜʠʦʤʳ ( ï hua she tian zu), 

ʢʦʪʦʨʫʶ ʜʦʩʣʦʚʥʦ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ çʥʘʨʠʩʦʚʘʪʴ ʟʤʝʶ, ʧʨʠʨʠʩʦʚʘʚ ʢ ʥʝʡ 

ʥʦʛʠè, ʪʦ ʝʩʪʴ ʩʜʝʣʘʪʴ ʣʠʰʥʝʝ, ʧʝʨʝʩʪʘʨʘʪʴʩʷ [6, ʩ. 79]. ʉʫʪʴ ʵʪʦʡ ʠʩʪʦʨʠʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʨʫʟʴʷ ʨʝʰʠʣʠ ʧʦʩʦʨʝʚʥʦʚʘʪʴʩʷ ʠ ʥʘʨʠʩʦʚʘʪʴ ʟʤʝʶ, 

ʧʝʨʚʦʤʫ, ʢʪʦ ʥʘʨʠʩʫʝʪ ʙʳʩʪʨʝʝ ʚʩʝʭ ʟʤʝʶ, ʜʦʩʪʘʥʝʪʩʷ ʧʦʩʣʝʜʥʷʷ ʯʘʰʘ ʩ ʚʠʥʦʤ. 

ʆʜʠʥ ʠʟ ʥʠʭ ʥʘʨʠʩʦʚʘʣ ʟʤʝʶ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʅʦ ʦʥ ʥʝ ʭʦʪʝʣ ʧʨʦʩʪʦ ʩʠʜʝʪʴ ʠ ʞʜʘʪʴ 

ʦʩʪʘʣʴʥʳʭ, ʧʦʵʪʦʤʫ ʨʝʰʠʣ ʧʨʠʨʠʩʦʚʘʪʴ ʟʤʝʝ ʥʦʛʠ. ɺ ʠʪʦʛʝ ʧʦʙʝʜʠʣ ʪʦʪ, ʢʪʦ ʧʦ 

ʬʘʢʪʫ ʥʘʨʠʩʦʚʘʣ ʚʪʦʨʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʚʩʝ ʜʨʫʟʴʷ ʩʢʘʟʘʣʠ, ʯʪʦ ʠʩʪʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʫ ʟʤʝʠ ʥʝʪ ʥʦʛ, ʧʦʵʪʦʤʫ ʥʘʨʠʩʦʚʘʚʰʠʡ ʥʦʛʠ ʯʝʣʦʚʝʢ ʧʨʦʠʛʨʘʣ. ɺʦʪ ʪʘʢ 



ʚʦʪ ʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʥʠʝ ʫʥʠʯʪʦʞʘʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʥʘʤʝʨʝʥʠʝ. ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ 

ʦʜʥʦ ʠʟ ʟʥʘʯʝʥʠʡ ʢʘʪʝʛʦʨʠʠ çʋ-ɺʵʡè.  

ɺ çɼʘʦ ɼʵ ʎʟʠʥʝè ʩʢʘʟʘʥʦ: çɿʘʚʦʝʚʘʥʠʝ ʇʦʜʥʝʙʝʩʥʦʡ ʥʝʠʟʤʝʥʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʥʝʜʝʷʥʠʷ; ʜʝʣʘʷ ʯʪʦ-ʪʦ ʥʝʣʴʟʷ ʟʘʚʦʝʚʘʪʴ ʇʦʜʥʝʙʝʩʥʫʶè (ʟʜʝʩʴ 

çʥʝʜʝʷʥʠʝè ʦʧʷʪʴ ʪʘʢʠ ʦʟʥʘʯʘʝʪ çʥʝʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʥʠʝè). ʅʫʞʥʦ ʫʤʝʪʴ ʜʝʣʘʪʴ 

ʨʦʚʥʦ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʥʫʞʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʥʝ ʥʫʞʥʦ 

ʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʪʴ. çɿʥʘʪʴ, ʢʘʢ ʙʳʪʴ ʜʦʚʦʣʴʥʳʤ ï ʟʥʘʯʠʪ ʠʟʙʝʞʘʪʴ ʩʤʝʨʪʠ; ʟʥʘʪʴ, 

ʛʜʝ ʦʩʪʘʥʦʚʠʪʴʩʷ, ʟʥʘʯʠʪ ʠʟʙʝʞʘʪʴ ʚʨʝʜʘè [1, ʩ. 122].     

ʇʦʥʷʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʶʪʩʷ 

ʧʦʥʷʪʠʷʤ ʝʩʪʝʩʪʚʝʥʥʦʩʪʠ ʠ ʩʧʦʥʪʘʥʥʦʩʪʠ. ʃʘʦ-ʮʟʳ ʩʯʠʪʘʣ, ʯʪʦ ʚʩʝ ʚʝʱʠ 

ʫʚʘʞʘʶʪ ɼʘʦ ʠ ʮʝʥʷʪ ɼʵ, ʧʦʪʦʤʫ ʯʪʦ ʙʣʘʛʦʜʘʨʷ ɼʘʦ ʦʥʠ ʨʦʞʜʘʶʪʩʷ, ʘ ʙʣʘʛʦʜʘʨʷ 

ɼʵ ʦʥʠ ʪʘʢʠʝ, ʢʘʢʠʝ ʝʩʪʴ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ çʥʝʜʝʷʥʠʷè, ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʚ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʛʨʘʥʠʯʠʪʴʩʷ ʪʝʤ, ʯʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ. ʅʝʦʙʭʦʜʠʤʳʤ 

ʢʘʢ ʨʘʟ ʷʚʣʷʝʪʩʷ ʥʫʞʥʦʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʮʝʣʠ ʥʝʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʥʠʝ. 

ɸ ʧʦʜ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʫʞʥʦ ʧʦʥʠʤʘʪʴ ʩʣʝʜʦʚʘʥʠʝ ʩʚʦʝʤʫ ɼʵ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʦʧʳʪʦʢ ʦʪʢʣʦʥʠʪʴʩʷ ʦʪ ʥʝʝ. çɺ ʵʪʦʤ ʩʣʝʜʦʚʘʥʠʠ ʜʦʣʞʥʦ ʧʦʣʘʛʘʪʴ ʧʨʦʩʪʦʪʫ 

ʨʫʢʦʚʦʜʷʱʠʤ ʧʨʠʥʮʠʧʘʤ ʞʠʟʥʠ. ʀʜʝʷ ʧʨʦʩʪʦʪʳ (ʧʫ) ï ʦʯʝʥʴ ʚʘʞʥʘʷ ʠ ʫ ʃʘʦ-ʮʟʳ 

ʠ ʫ ʜʘʦʩʦʚ ʚ ʮʝʣʦʤ. ɼʘʦ ï ɻ ʪʦ çʥʝʦʙʨʘʙʦʪʘʥʥʘʷ ʛʣʳʙʘè (ʧʫ), ʪʦ ʝʩʪʴ ʩʘʤʘ ʧʨʦʩʪʦʪʘ. 

ʅʝʪ ʥʠʯʝʛʦ ʧʨʦʱʝ ʙʝʟʳʤʷʥʥʦʛʦ ɼʘʦ. ɼʵ ï ʚʪʦʨʦʝ ʧʦ ʧʨʦʩʪʦʪʝ, ʠ ʯʝʣʦʚʝʢ, 

ʩʣʝʜʫʶʱʠʡ ɼʵ, ʜʦʣʞʝʥ ʚʝʩʪʠ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʫʶ ʞʠʟʥʴ, ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦè 

[1, ʩ. 123-124].  

ɾʠʟʥʴ, ʩʣʝʜʫʶʱʘʷ ɼʵ, ʣʝʞʠʪ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʙʨʘ ʠ ʟʣʘ. 

çʂʦʛʜʘ ʚʩʝ ʚ ʇʦʜʥʝʙʝʩʥʦʡ ʫʟʥʘʶʪ, ʯʪʦ ʧʨʝʢʨʘʩʥʦʝ ï ʵʪʦ ʧʨʝʢʨʘʩʥʦʝ, ʩʨʘʟʫ ʞʝ 

ʧʦʷʚʣʷʝʪʩʷ ʙʝʟʦʙʨʘʟʥʦʝ. ʂʦʛʜʘ ʚʩʝ ʚ ʇʦʜʥʝʙʝʩʥʦʡ ʫʟʥʘʶʪ, ʯʪʦ ʜʦʙʨʦ ï ɻ ʪʦ ʜʦʙʨʦ, 

ʩʨʘʟʫ ʞʝ ʧʦʷʚʣʷʝʪʩʷ ʠ ʟʣʦè [2]. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʃʘʦ-ʮʟʳ ʧʨʝʟʠʨʘʝʪ ʪʘʢʠʝ 

ʢʦʥʬʫʮʠʘʥʩʢʠʝ ʜʦʙʨʦʜʝʪʝʣʠ, ʢʘʢʠʤʠ ʷʚʣʷʶʪʩʷ ʛʫʤʘʥʥʦʩʪʴ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʦʥ 

ʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ çʚʳʨʦʞʜʝʥʠʝ ɼʘʦ ʠ ɼʵè [1, ʩ. 124]. 



ʇʦʵʪʦʤʫ ʦʥ ʛʦʚʦʨʠʪ: çʂʦʛʜʘ ɼʘʦ ʫʪʨʘʯʝʥʦ, ʧʦʷʚʣʷʝʪʩʷ ɼʵ. ʂʦʛʜʘ ɼʵ ʫʪʨʘʯʝʥʦ, 

ʧʦʷʚʣʷʝʪʩʷ ʛʫʤʘʥʥʦʩʪʴ. ʂʦʛʜʘ ʛʫʤʘʥʥʦʩʪʴ ʫʪʨʘʯʝʥʘ, ʧʦʷʚʣʷʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ. 

ʂʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʫʪʨʘʯʝʥʘ, ʧʦʷʚʣʷʝʪʩʷ ʨʠʪʫʘʣ. ʈʠʪʫʘʣ ï ʵʪʦ ʚʳʨʦʞʜʝʥʠʝ 

ʚʝʨʥʦʩʪʠ ʠ ʠʩʢʨʝʥʥʦʩʪʠ ʠ ʥʘʯʘʣʦ ʙʝʩʧʦʨʷʜʢʘ ʚ ʇʦʜʥʝʙʝʩʥʦʡè [2]. çʈʠʪʫʘʣ ï ʵʪʦ 

ʥʘʯʘʣʦ ʙʝʩʧʦʨʷʜʢʘ ʚ ʇʦʜʥʝʙʝʩʥʦʡè: ʪʫʪ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʷʚʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ 

ʢʦʥʬʫʮʠʘʥʩʪʚʘ ʠ ʜʘʦʩʠʟʤʘ.  

ʃʶʜʠ ʫʪʨʘʪʠʣʠ ʝʩʪʝʩʪʚʝʥʥʦʝ ɼʵ, ʪʘʢ ʢʘʢ ʫ ʥʠʭ ʦʯʝʥʴ ʤʥʦʛʦ ʞʝʣʘʥʠʡ ʠ 

ʟʥʘʥʠʡ. ʃʶʜʠ ʠʱʫʪ ʩʯʘʩʪʴʝ, ʧʦʪʘʢʘʷ ʚʩʝʤ ʩʚʦʠʤ ʞʝʣʘʥʠʷʤ. ɸ ʢʦʛʜʘ ʦʥʠ ʭʦʪʷʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʚʦʠ ʞʝʣʘʥʠʷ, ʪʦ ʧʦʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʳʡ ʨʝʟʫʣʴʪʘʪ. çʇʷʪʴ ʮʚʝʪʦʚ 

ʦʩʣʝʧʣʷʶʪ ʛʣʘʟʘ. ʇʷʪʴ ʥʦʪ ʧʨʠʪʫʧʣʷʶʪ ʫʰʠ. ʇʷʪʴ ʚʢʫʩʦʚ ʫʪʦʤʣʷʶʪ ʨʦʪ. ʉʢʘʯʢʘ 

ʠ ʦʭʦʪʘ ʫʙʠʚʘʶʪ ʨʘʟʫʤ. ʊʨʫʜʥʦ ʦʙʨʝʪʘʝʤʳʝ ʩʦʢʨʦʚʠʱʘ ʤʝʰʘʶʪ ʧʨʘʚʠʣʴʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶè. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, çʥʝʪ ʙʦʣʴʰʝʛʦ ʙʝʩʧʦʨʷʜʢʘ, ʯʝʤ ʥʝ 

ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ ʪʝʤ, ʯʪʦ ʠʤʝʝʰʴ; ʥʝʪ ʙʦʣʴʰʝʡ ʚʠʥʳ, ʯʝʤ ʞʝʣʘʥʠʝ 

ʧʨʠʦʙʨʝʪʝʥʠʷè ï ʝʱʝ ʦʜʠʥ ʘʩʧʝʢʪ ʜʘʦʩʠʟʤʘ ʠ ʝʛʦ ʢʘʪʝʛʦʨʠʠ çʋ-ɺʵʡè, ʯʪʦ ʣʶʜʠ 

ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʥʦʛʦ ʞʝʣʘʥʠʡ. ʃʶʜʠ ʠ ʥʝ ʜʦʣʞʥʳ ʤʥʦʛʦ ʟʥʘʪʴ, ʪʘʢ ʢʘʢ ʟʥʘʥʠʝ 

ï ʵʪʦ ʞʝʣʘʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ (ʦʥʦ ʧʦʙʫʞʜʘʝʪ ʙʦʣʴʰʝ ʟʥʘʪʴ ʦʙ ʦʙʲʝʢʪʘʭ ʞʝʣʘʥʠʡ ʠ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʨʝʜʩʪʚʦʤ ʠʭ ʨʝʘʣʠʟʘʮʠʠ). çɿʥʘʥʠʝ ï ʠ ʭʦʟʷʠʥ, ʠ ʩʣʫʛʘ ʞʝʣʘʥʠʷè 

[1, ʩ. 124]. çʂʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʟʥʘʥʠʷ ʠ ʧʦʥʷʪʣʠʚʦʩʪʴ, ʚʦʟʥʠʢʣʘ ʠ ʙʦʣʴʰʘʷ 

ʬʘʣʴʰʴè [2]. 

ʂʘʪʝʛʦʨʠʷ çʋ-ɺʵʡè ʟʘʪʨʘʛʠʚʘʝʪ ʠ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʦʤ, 

ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ çʩʦʚʝʨʰʝʥʥʦʤʫʜʨʳʡè ʧʨʘʚʠʪʝʣʴ. çʏʝʤ ʙʦʣʴʰʝ 

ʚ ʇʦʜʥʝʙʝʩʥʦʡ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʟʘʧʨʝʪʦʚ, ʪʝʤ ʙʝʜʥʝʝ ʥʘʨʦʜ. ʏʝʤ ʙʦʣʴʰʝ ʫ ʣʶʜʝʡ 

ʦʩʪʨʦʛʦ ʦʨʫʞʠʷ, ʪʝʤ ʚ ʙ·ʣʴʰʝʤ ʙʝʩʧʦʢʦʡʩʪʚʝ ʛʦʩʫʜʘʨʩʪʚʦ. ʏʝʤ ʙʦʣʝʝ ʠʩʢʫʩʥʳ 

ʨʝʤʝʩʣʝʥʥʠʢʠ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʷʚʠʪʩʷ ʚʨʝʜʥʳʭ ʠʟʦʙʨʝʪʝʥʠʡ. ʏʝʤ ʙʦʣʴʰʝ ʠʟʜʘʚʘʪʴ 

ʟʘʢʦʥʦʚ, ʪʝʤ ʙʦʣʴʰʝ ʙʫʜʝʪ ʚʦʨʦʚ ʠ ʨʘʟʙʦʡʥʠʢʦʚè [2]. ʇʝʨʚʳʤ ʘʢʪʦʤ 

çʩʦʚʝʨʰʝʥʥʦʤʫʜʨʦʛʦè ʧʨʘʚʠʪʝʣʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʤʝʥʘ ʚʩʝʛʦ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ (ʭʦʪʷ, ʥʘʧʨʠʤʝʨ, ʥʘʤ ʪʨʫʜʥʦ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʧʫʥʢʪʦʤ ʧʨʦ 

ʠʟʦʙʨʝʪʝʥʠʷ, ʚʝʜʴ ʦʥʠ ʟʘʪʨʘʛʠʚʘʶʪ ʧʨʦʛʨʝʩʩ, ʙʣʘʛʦʜʘʨʷ ʝʤʫ ʤʳ ʠʤʝʝʤ ʪʦ, ʯʪʦ 

ʠʤʝʝʤ ʩʝʡʯʘʩ, ʚʝʨʦʷʪʥʦ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʳ ʥʝ ʩʣʝʜʫʝʤ ʵʪʦʤʫ 



ʘʩʧʝʢʪʫ ʢʘʪʝʛʦʨʠʠ, ʥʝ ʩʣʝʜʫʝʤ ɼʘʦ, ʢʘʢ ʵʪʦʛʦ ʙʳ ʭʦʪʝʣʠ ʜʘʦʩʳ, ʭʦʪʷ ʥʫʞʥʦ 

ʩʢʘʟʘʪʴ: ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳ ʠ, ʚʦʟʤʦʞʥʦ, 

ʧʦʣʝʟʥʳ). ɼʘʣʝʝ ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ, ʢʘʢʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ çʩʦʚʝʨʰʝʥʥʦʤʫʜʨʳʡ 

ʧʨʘʚʠʪʝʣʴè ʚ ʨʘʤʢʘʭ ʢʘʪʝʛʦʨʠʠ çʋ-ɺʵʡè: çʉʦʚʝʨʰʝʥʥʦʤʫʜʨʳʡ ʧʨʘʚʠʪʝʣʴ 

ʫʥʠʯʪʦʞʘʝʪ ʚʩʝ ʧʨʠʯʠʥʳ ʙʝʜʩʪʚʠʡ ʚ ʤʠʨʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʥ ʧʨʘʚʠʪ ʥʝʜʝʷʥʠʝʤ. ɺ 

ʩʦʩʪʦʷʥʠʠ ʥʝʜʝʷʥʠʷ ʦʥ ʩʦʚʝʨʰʘʝʪ ʥʠʯʝʛʦ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʩʝ ʜʝʣʘ ʟʘʚʝʨʰʝʥʳè  

[1, ʩ. 125].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʪʝʛʦʨʠʶ çʋ-ɺʵʡè ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʠʣʝʤ 

ʞʠʟʥʠ ʪʦʛʦ, ʢʪʦ ʩʣʝʜʫʝʪ ɼʘʦ. ʕʪʦʪ ʩʪʠʣʴ ʞʠʟʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʩʪʴʶ 

ʭʦʜʦʤ ʚʝʱʝʡ, ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʤʳʰʣʝʥʠʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʩʪʴ ʥʘʩʪʦʣʴʢʦ 

ʭʦʨʦʰʝʝ ʟʥʘʥʠʝ ʩʪʨʫʢʪʫʨ ʠ ʧʨʠʥʮʠʧʦʚ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, 

ʯʪʦ ʯʝʣʦʚʝʢ ʟʘʪʨʘʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʠʣʠʡ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʞʠʟʥʝʥʥʳʭ ʵʧʠʟʦʜʘʭ. ʂʘʪʝʛʦʨʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʯʝʪʘʥʠʝ ʧʨʦʷʚʣʝʥʠʝ ʵʪʦʛʦ 

ʤʳʰʣʝʥʠʷ ʩʦ ʩʣʝʜʦʚʘʥʠʝʤ ʚ ʦʙʳʜʝʥʥʳʭ ʜʝʡʩʪʚʠʷʭ ʧʨʠ ʥʘʠʤʝʥʴʰʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ. ʇʨʠ ʚʩʝʤ ʵʪʦʤ, ʧʦʥʷʪʠʝ çʋ-ɺʵʡè ï ʵʪʦ ʥʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʥʠʯʝʛʦ 

ʥʝʜʝʣʘʥʠʶ ʠʣʠ ʢ ʠʟʙʝʛʘʥʠʶ ʧʨʠʣʦʞʝʥʠʷ ʫʩʠʣʠʡ, ʥʦ ʵʪʦ ʠʟʙʝʛʘʥʠʝ 

çʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʥʠʷè. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʤʝʰʘʥʥʳʝ ʦʢʩʠʜʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʘʣʶʤʠʥʠʷ ʠ 

ʪʠʪʘʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʦʨʙʝʥʪʦʚ, ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʥʦʩʠʪʝʣʝʡ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ [1]. ʊʘʢʠʝ ʦʢʩʠʜʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʫʯʘʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʭʠʤʠʯʝʩʢʠʤʠ 

ʠ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʩʧʦʩʦʙ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʘʥʦʜʥʦʤ ʦʢʠʩʣʝʥʠʠ [2], ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʵʣʝʢʪʨʦʣʠʟʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘʤʠ ʜʠʩʧʝʨʩʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʠʥʪʝʟʘ ʧʦʣʫʯʘʶʪ ʯʠʩʪʳʝ ʦʢʩʠʜʳ ʤʝʪʘʣʣʦʚ ʩ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʣʠʟʘ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʦʚʤʝʩʪʥʦʝ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ ʦʢʠʩʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʘʣʣʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ 

ʘʣʶʤʠʥʠʷ ʠ ʪʠʪʘʥʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ 

ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʠ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʘ ʠ 

ʩʦʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʣʶʤʠʥʠʷ ʠ ʪʠʪʘʥʘ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʩʦʩʪʘʚʥʦʛʦ ʵʣʝʢʪʨʦʜʘ Al-Ti. 

 ɺ ʢʘʯʝʩʪʚʝ ʘʥʦʜʘ (ʨʘʙʦʯʠʡ ʦʙʨʘʟʝʮ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʵʣʝʢʪʨʦʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʣʘʩʪʠʥ ʠʟ 

ʘʣʶʤʠʥʠʷ ʤʘʨʢʠ ɸ5 (ʯʠʩʪʦʪʘ 99,5 %) ʠ ʪʠʪʘʥʘ ʤʘʨʢʠ ɺʊ 1-0 (ʯʠʩʪʦʪʘ 98,33%). ɺ 

ʢʘʯʝʩʪʚʝ ʢʘʪʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʘʩʪʠʥʫ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ (ʍ18ʅ10ʊ). 



ʈʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʪʦʜʘ ʠ ʘʥʦʜʘ ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ (14,7 ʩʤ2) ʠ ʥʝʠʟʤʝʥʥʦʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʦʧʳʪʦʚ,  ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʘʚʣʷʣʦ 13,3 ʩʤ. ɺʦ ʚʨʝʤʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟʤʝʥʷʣʠ ʦʪʥʦʰʝʥʠʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʷ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʠʪʘʥʘ ï S(Al ):S(Ti) = 1:1; 2:1; 5:1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʨʘʙʦʯʝʛʦ ʵʣʝʢʪʨʦʜʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʤʝʭʘʥʠʯʝʩʢʦʤ ʧʦʣʠʨʦʚʘʥʠʠ ʘʣʤʘʟʥʦʡ ʧʘʩʪʦʡ, 

ʦʙʝʟʞʠʨʠʚʘʥʠʠ ʵʪʘʥʦʣʦʤ ʠ ʧʨʦʤʳʚʢʝ ʙʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. 

ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʛʘʣʴʚʘʥʦʩʪʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

(ʠʥʪʝʨʚʘʣ ʠʟʤʝʥʝʥʠʷ ʪʦʢʘ ï 10 ʤɸ, ʚʳʜʝʨʞʢʘ ʢʘʞʜʦʛʦ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ï 30 ʩ) ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʘʵʨʘʮʠʠ. ʕʣʝʢʪʨʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʩʣʫʞʠʣ 

ʭʣʦʨʠʜʩʝʨʝʙʨʷʥʳʡ ʵʣʝʢʪʨʦʜ ʕɺʃ-1 ʄ3. ʇʦʣʷʨʠʟʘʮʠʶ  ʨʘʙʦʯʝʛʦ ʦʙʨʘʟʮʘ 

ʦʙʝʩʧʝʯʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ZIVE SP2, ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʠʟʤʝʨʝʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ ʘʣʶʤʠʥʠʷ ʠ ʪʠʪʘʥʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʦʪʝʥʮʠʦʩʪʘʪʘ-ʛʘʣʴʚʘʥʦʩʪʘʪʘ P301S ʠ ʮʠʬʨʦʚʦʛʦ ʚʦʣʴʪʤʝʪʨʘ ɺ7-21ɸ. 

ʀʟʚʝʩʪʥʦ [3-5], ʯʪʦ ʪʠʪʘʥ ʠ ʘʣʶʤʠʥʠʡ ʩʢʣʦʥʥʳ ʢ ʧʘʩʩʠʚʘʮʠʠ ʚ ʥʝʡʪʨʘʣʴʥʳʭ 

ʩʦʣʝʚʳʭ ʨʘʩʪʚʦʨʘʭ c ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʘʱʠʪʥʦʡ ʦʢʩʠʜʥʦ-

ʛʠʜʨʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ. ʆʜʥʘʢʦ ʧʨʠ ʘʥʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʩʦʣʝʚʳʭ ʭʣʦʨʠʜʥʳʭ 

ʨʘʩʪʚʦʨʘʭ ʘʣʶʤʠʥʠʡ ʧʦʜʚʝʨʛʘʝʪʩʷ ʣʦʢʘʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ [6]. ʍʣʦʨʠʜ-ʠʦʥʳ 

ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʜʝʧʘʩʩʠʚʘʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʦʢʩʠʜʥʦ-

ʛʠʜʨʦʢʩʠʜʥʳʤ ʩʣʦʝʤ, ʯʘʩʪʠʯʥʦ ʨʘʩʪʚʦʨʷʶʪ ʝʛʦ ʠ ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʚʦʨʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ. ʇʨʠ ʵʪʦʤ ʘʥʠʦʥʳ 

ʭʣʦʨʘ ʘʜʩʦʨʙʮʠʦʥʥʦ ʚʳʪʝʩʥʷʶʪ ʠʣʠ ʯʘʩʪʠʯʥʦ ʟʘʤʝʱʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ 

ʧʘʩʩʠʚʠʨʫʶʱʠʝ ʯʘʩʪʠʮʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʠʩʣʦʨʦʜ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʩʧʦʩʦʙʥʳʭ ʜʘʣʝʝ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʘʩʪʚʦʨ [7-8]. ʆʜʥʘʢʦ ʪʠʪʘʥ ʚ 

ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʭʣʦʨʠʜʦʚ ʧʘʩʩʠʚʝʥ [9]. ʂʨʦʤʝ ʪʦʛʦ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʠʪʘʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʨʷʜʫ F >> Cl >> Br >> I. ɺʚʝʜʝʥʠʝ ʚ 

ʵʣʝʢʪʨʦʣʠʪ ʨʝʘʛʝʥʪʦʚ, ʘʢʪʠʚʥʦ ʨʘʩʪʚʦʨʷʶʱʠʭ ʦʢʩʠʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʠʪʘʥʘ, 

ʥʘʧʨʠʤʝʨ, ʧʣʘʚʠʢʦʚʘʷ ʢʠʩʣʦʪʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ ʝʛʦ 

ʨʘʩʪʚʦʨʝʥʠʷ [10]. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ ʪʠʪʘʥ ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʫʝʪ ʩ 

ʠʦʥʘʤʠ ʬʪʦʨʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʠʦʥʦʚ ʬʪʦʨʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʪʝʤ 



ʩʘʤʳʤ ʦʙʣʝʛʯʘʝʪʩʷ ʝʛʦ ʨʘʩʪʚʦʨʝʥʠʝ ʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʩʘʤʦʧʘʩʩʠʚʘʮʠʠ ʪʠʪʘʥʘ [11-12]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʘ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ 

ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʘʣʶʤʠʥʠʷ ʠ ʪʠʪʘʥʘ ʙʳʣ ʚʳʙʨʘʥ ʦʜʥʦʤʦʣʷʨʥʳʡ ʨʘʩʪʚʦʨ 

ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʩ ʜʦʙʘʚʢʦʡ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ (0.01-0.1 ʤʦʣʴ/ʣ). 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʘʥʦʜʥʳʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʢʪʨʦʜʦʚ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʭʜʦʨʠʜʘ ʥʘʪʨʠʷ ʩ ʜʦʙʘʚʢʦʡ 

ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʘ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʢʨʠʚʳʭ 

ʪʠʪʘʥʦʚʦʛʦ ʵʣʝʢʪʨʦʜʘ (ʥʝ ʢʦʥʪʘʢʪʠʨʫʶʱʝʛʦ ʩ ʘʣʶʤʠʥʠʝʤ) ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʦʪʷʞʝʥʥʘʷ  ʦʙʣʘʩʪʴ ʧʘʩʩʠʚʥʦʩʪʠ,  ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʧʘʩʩʠʚʠʨʫʶʱʠʭʩʷ 

ʤʝʪʘʣʣʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʣʶʤʠʥʠʷ, ʘʢʪʠʚʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʪʠʪʘʥʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, 

ʪʦʢʠ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʤʘʣʳ, ʧʦʨʷʜʢʘ 5 ʤɸ. ʇʦʪʝʥʮʠʘʣ ʪʠʪʘʥʘ, ʥʝ 

ʢʦʥʪʘʢʪʠʨʫʶʱʝʛʦ ʩ ʘʣʶʤʠʥʠʝʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʩʤʝʱʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʆʜʥʘʢʦ ʪʠʪʘʥ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ 

(ʚ ʢʦʥʪʘʢʪʝ ʩ ʘʣʶʤʠʥʠʝʤ) ʥʘʯʠʥʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʪʚʦʨʷʪʴʩʷ (ʨʠʩ.1). 

ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʝʛʦ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʪʚʦʨʝʥʠʷ 

ʪʠʪʘʥʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʘʣʶʤʠʥʠʝʤ, ʩʦʧʦʩʪʘʚʠʤʘ 

ʩ ʘʥʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʪʝʢʘʶʱʠʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʷ. 

ɺ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʦʪ (-1100) ʜʦ (-750) ʤɺ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ  ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʘʣʶʤʠʥʠʷ ʠ ʪʠʪʘʥʘ 

ʠʜʝʥʪʠʯʥʳ (ʨʠʩ. 1). ɸʢʪʠʚʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʪʠʪʘʥʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ʥʘʯʠʥʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʧʦʪʝʥʮʠʘʣʦʚ ʦʪ (-800) ʜʦ (-700) ʤɺ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʣʷʨʠʟʫʶʱʝʛʦ ʪʦʢʘ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʘʣʶʤʠʥʠʝʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʪʠʪʘʥʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʟʥʘʯʝʥʠʠ ʘʥʦʜʥʦʛʦ ʪʦʢʘ 60 ʤɸ ʧʦʪʝʥʮʠʘʣʳ 

ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʤʝʪʘʣʣʦʚ ʦʪʣʠʯʘʶʪʩʷ ~ ʥʘ  500 ʤɺ  (ʨʠʩ.1ʘ) ʠ ~ ʥʘ 900-950 ʤɺ 

(ʨʠʩ.1ʙ) ʚ ʟʘʩʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʪʦʨʠʜʘ ʚ ʨʘʩʪʚʦʨʝ. 
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ʈʠʩ. 1. ɸʥʦʜʥʳʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʚʦʨʝ 1ʄ NaCl ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ HF, ʤʦʣʴ/ʣ: ʘ ï 0,1, ʙ ï 0,5 (ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ S(Al ):S(Ti)=1:1). 

ʆʙʦʟʥʘʯʝʥʠʷ: Al , Ti ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʪʘʣʣʳ, ʥʝ ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ ʤʝʞʜʫ 

ʩʦʙʦʡ; Al+Ti ï ʘʣʶʤʠʥʠʡ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ; Ti+Al  ï ʪʠʪʘʥ 

ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ 

 

ʉ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʪʦʨʠʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʤʝʱʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʘʣʶʤʠʥʠʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʚ ʦʙʣʘʩʪʴ 

ʙʦʣʝʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ,  ʧʨʠʤʝʨʥʦ ʥʘ 200-300 ʤɺ (ʨʠʩ.1ʘ,ʙ).  
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ʈʠʩ. 2. ɸʥʦʜʥʳʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʚ ʨʘʩʪʚʦʨʝ 1ʄ NaCl ʩ ʜʦʙʘʚʣʝʥʠʝʤ HF, ʤʦʣʴ/ʣ: ʘ 

ï 0,1, ʙ ï 0,5 ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ S(Al ):S(Ti). 

ʆʙʦʟʥʘʯʝʥʠʷ: Al+Ti ï ʘʣʶʤʠʥʠʡ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ;  

Ti+Al  ï ʪʠʪʘʥ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ 

 

ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʘʥʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ ʧʦʣʷʨʠʟʘʮʠʠ ʚ 

ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʩ ʜʦʙʘʚʢʦʡ HF 0.1 ʤʦʣʴ/ʣ  ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʘʣʶʤʠʥʠʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʙʦʣʴʰʝ ʧʦʚʝʨʭʥʦʩʪʠ 



ʪʠʪʘʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ 5 ʨʘʟ, ʧʦʪʝʥʮʠʘʣ ʘʢʪʠʚʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʤʝʪʘʣʣʦʚ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʥʪʘʢʪʥʫʶ ʧʘʨʫ, ʩʤʝʱʘʝʪʩʷ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ (ʨʠʩ. 1ʘ). 

ʅʘ ʨʠʩ.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʦʜʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʤʝʪʘʣʣʦʚ. ɿʘ ʩʢʦʨʦʩʪʴ 

ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʣʣʘ (Vʦʢ) ʧʨʠʥʠʤʘʣʠ ʫʙʳʣʴ ʝʛʦ ʤʘʩʩʳ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (1 ʯ.), 

ʦʪʥʝʩʝʥʥʫʶ ʢ ʝʜʠʥʠʮʝ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʜʘ. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʜʘʥʥʳʤ, 

ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʨʠʣʦʞʝʥʥʦʛʦ ʪʦʢʘ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʨʘʩʪʚʦʨʝ 1.0ʄ NaCl + 0.1ʄ 

HF (ʧʨʠ ʨʘʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʦʩʪʘʚʣʷʶʱʠʭ) ʪʠʪʘʥ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ʨʘʩʪʚʦʨʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠ ʥʫʣʝʚʦʡ ʠ ʤʘʣʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ (ʨʠʩ.3ʘ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʭʠʤʠʯʝʩʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʴʶ 

ʪʠʪʘʥʘ ʚ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʝ [11]. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʘʣʶʤʠʥʠʡ, ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʤʝʪʘʣʣ, ʪʘʢ ʠ ʢʦʥʪʘʢʪʠʨʫʶʱʠʡ ʩ ʪʠʪʘʥʦʤ (ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ) ʨʘʩʪʚʦʨʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦ (ʨʠʩ.3ʘ). ʇʨʠ ʟʥʘʯʝʥʠʠ ʪʦʢʘ 75 

ʤɸ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʪʚʦʨʝʥʠʷ ʘʣʶʤʠʥʠʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʝʚʳʰʘʝʪ 

ʨʘʩʪʚʦʨʝʥʠʝ ʪʠʪʘʥʦʚʦʡ ʚ 7 ʨʘʟ (ʨʠʩ.3ʘ).  

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʠʪʘʥʦʚʦʡ ʚ ʜʚʘ ʨʘʟʘ ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʦʣʷʨʠʟʫʶʱʝʛʦ ʪʦʢʘ Ó 50 ʤɸ ʩʢʦʨʦʩʪʴ 

ʦʢʠʩʣʝʥʠʷ ʘʣʶʤʠʥʠʷ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʚ 3-5 ʨʘʟ ʚʳʰʝ, ʯʝʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʪʚʦʨʝʥʠʷ ʪʠʪʘʥʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʠ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʝʪ 

ʧʨʦʮʝʩʩ ʝʝ ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ (ʨʠʩ.3ʙ). ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʘʣʶʤʠʥʠʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ 5 ʨʘʟ ʙʦʣʴʰʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʠʪʘʥʦʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʩʪʚʦʨʝʥʠʷ ʘʣʶʤʠʥʠʷ ʠ ʪʠʪʘʥʘ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʩʪʘʥʦʚʷʪʩʷ ʩʦʧʦʩʪʘʚʠʤʳʤʠ (ʨʠʩ.3ʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ 

ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʨʠʣʦʞʝʥʥʦʛʦ ʪʦʢʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʀʟʤʝʥʷʷ ʵʪʠ ʫʩʣʦʚʠʷ, ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʩʪʚʦʨʝʥʠʷ. 



ʇʦʵʪʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʣʠʙʦ 

ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʘʣʶʤʠʥʠʷ ʠʣʠ ʪʠʪʘʥʘ ʚ ʩʦʩʪʘʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ,  ʣʠʙʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ, ʩ ʙʣʠʟʢʠʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʦʙʝʠʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ.  

 

 

 

 

ʈʠʩ. 3. ʉʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʤʝʪʘʣʣʦʚ ʧʨʠ 

ʘʥʦʜʥʦʡ ʛʘʣʴʚʘʥʦʩʪʘʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʨʘʩʪʚʦʨʝ 1.0ʄ NaCl+0.1ʄ HF ʧʨʠ 

ʨʘʟʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ S(Al)/S(Ti): ʘ ï 1:1; ʙ ï 2:1; ʚ ï 5:1 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʩʦʚʤʝʩʪʥʦʛʦ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʘʣʶʤʠʥʠʷ ʠ 

ʪʠʪʘʥʘ ʚ ʨʘʩʪʚʦʨʘʭ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ ʠ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʷ ʧʦʣʷʨʠʟʘʮʠʠ 

(ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʣʘʚʠʢʦʚʦʡ ʢʠʩʣʦʪʳ, ʚʝʣʠʯʠʥʘ ʘʥʦʜʥʦʛʦ ʪʦʢʘ) ʠ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʣʦʱʘʜʠ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʘ.   
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ʍʀʄʀʏɽʉʂʀʁ ʕʂʉʇɽʈʀʄɽʅʊ ʂɸʂ ʉʈɽɼʉʊɺʆ ʇʈʆɹʃɽʄʅʆɻʆ 

ʆɹʋʏɽʅʀʗ 

ʂʫʟʥʝʮʦʚʘ ʊ.ʀ. 

ʄʘʛʠʩʪʨʘʥʪ  

ʆɻʇʋ 

ʄʆɹʋ çʉʆʐ ˉ46è ʛ. ʆʨʝʥʙʫʨʛ 

ʗʢʫʰʝʚʘ ɻ.ʀ. 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʆɻʇʋè ʛ. ʆʨʝʥʙʫʨʛ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʚ ʧʨʦʙʣʝʤʥʦʤ ʦʙʫʯʝʥʠʠ. ɸʚʪʦʨ ʧʨʠʚʦʜʠʪ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʧʨʦʙʣʝʤʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʦʢʘʟʳʚʘʝʪ ʝʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʪʠʚʘʮʠʶ 

ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʧʦʤʦʱʴʶ ʛʠʩʪʦʛʨʘʤʤ. ɸ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʭʠʤʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʠʤʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʙʣʝʤʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʩʪʨʫʢʪʫʨʘ ʧʨʦʙʣʝʤʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 

CHEMICAL EXPERIMENT AS A MEANS OF PROBLEM -BASED 

LEARNING  

Kuznetsova T. I., Yakushevʘ G. I. 

Abstract: the article discusses the importance of chemical experiment in 

problem-based learning. The author gives one of examples of problematic experiments 

and shows its positive influence on the motivation of students with the help of 

histograms. And also gives the results of the study raise the quality of knowledge of 

students in chemistry 

Key words: chemical experiment, the experiment of problem, the structure 

problem of the experiment. 

 



ɺ ʨʘʤʢʘʭ ʚʚʝʜʝʥʠʷ ʌɻʆʉ ʆʆʆ ʧʨʦʙʣʝʤʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʦʙʫʯʝʥʠʠ ʭʠʤʠʠ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠʛʨʘʝʪ ʭʠʤʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʭʦʜʠʪʩʷ ʚʩʝ ʤʝʥʴʰʝ 

ʤʝʩʪʘ ʥʘ ʫʨʦʢʘʭ ʭʠʤʠʠ. ʇʨʠ ʵʪʦʤ ʦʥ ʥʦʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʣʣʶʩʪʨʘʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʟʚʠʚʘʪʴ ʤʳʰʣʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʠʪʦʛʝ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ ʦʪʦʨʚʘʥʳ ʦʪ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʚʝʜʴ ʰʢʦʣʴʥʠʢʠ, ʥʝ ʠʤʝʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʘʢʪʠʢʠ ʚ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʨʦʙʣʝʤʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʝ ʤʦʛʫʪ, ʚʧʦʩʣʝʜʩʪʚʠʠ, ʨʝʰʘʪʴ 

ʚʘʞʥʳʝ ʟʘʜʘʯʠ. 

ɺ ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʪʠʧʳ ʭʠʤʠʯʝʩʢʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ: ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ, 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʘʢʪʠʢʫʤʳ, ʚʥʝʢʣʘʩʩʥʳʡ 

(ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ) ʠ ʜʦʤʘʰʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʳ. ʆʙʩʫʞʜʝʥʠʝ ʪʠʧʦʚ ʰʢʦʣʴʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʤʝʪʦʜʠʢʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ 

ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʙʦʪʘʭ ʄ. ʉ. ʇʘʢ [1], ɺ. ʗ. ɺʠʚʶʨʩʢʦʛʦ [2], ʕ. ɻ. ɿʣʦʪʥʠʢʦʚʘ [3]. 

ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʙʣʝʤʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʇʨʦʙʣʝʤʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʚʦʟʥʠʢʘʶʱʝʡ ʠʟ ʧʨʦʪʠʚʦʨʝʯʠʷ; ʦʥ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ ʢ ʧʦʠʩʢʫ ʧʨʠʯʠʥ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʧʨʦʮʝʩʩʘ, ʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʘʧʨʘʚʣʝʥ 

ʥʘ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ɺʦʟʤʦʞʥʦ ʠ ʦʙʨʘʪʥʦʝ: ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʠ ʵʪʦʤ ʧʦʪʨʝʙʫʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʝ ʥʦʚʳʭ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [4]. 

ʂʦʛʜʘ ʥʘ ʫʨʦʢʝ ʭʠʤʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʪʘʥʜʘʨʪʥʳʡ, ʦʨʠʛʠʥʘʣʴʥʳʡ ʠʣʠ 

ʥʝʦʞʠʜʘʥʥʳʡ ʧʦ ʥʘʙʣʶʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪ,ʪʦ ʦʥ ʩʦʟʜʘʸʪ 

ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ. ʇʦʩʣʝ ʦʩʦʟʥʘʥʠʷ ʧʨʦʙʣʝʤʳ ʫʯʘʱʠʝʩʷ ʚʳʜʚʠʛʘʶʪ 

ʛʠʧʦʪʝʟʳ, ʘ ʟʘʪʝʤ ʥʝʧʨʦʠʟʚʦʣʴʥʦ ʚʢʣʶʯʘʶʪʩʷ ʚ ʧʦʠʩʢʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʪ ʥʠʭ ʥʦʚʦʛʦ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ [5]. 

ʇʨʦʙʣʝʤʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ: ʚʦ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʠ 



ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʟʥʘʥʠʡ, ʧʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʠ ʦʙʦʙʱʝʥʠʠ ʠʟʫʯʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ.  

ʉʪʨʫʢʪʫʨʘ ʧʨʦʙʣʝʤʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1[4]. 

 

 

 

 

ʈʠʩ. 1 ʉʪʨʫʢʪʫʨʘ ʧʨʦʙʣʝʤʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ: ʕʧʨʦʙʣʝʤ. ï ʵʢʩʧʝʨʠʤʝʥʪ 

ʩʦʟʜʘʶʱʠʡ ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ, ʇ ï ʧʨʦʙʣʝʤʘ, ʊ ï ʪʝʦʨʠʷ, ʪʨʝʙʫʝʤʘʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʕʠʩʩʣ. ï ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ 

ʛʠʧʦʪʝʟʫ ʠ ʪʝʦʨʠʶ, ɺ ï ʚʳʚʦʜ, ʕʧʨʦʚ. ï ʧʨʦʚʝʨʦʯʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʣʫʯʝʥʥʳʡ ʚʳʚʦʜ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʧʦʜʦʙʥʳʭʵʢʩʧʝʨʠʤʝʥʪʦʚ: 

¶ ʠʩʧʳʪʘʥʠʝ ʨʘʩʪʚʦʨʦʤ ʠʥʜʠʢʘʪʦʨʘ ʧʨʦʜʫʢʪʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ 

ʩʤʝʰʠʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʢʩʠʜʦʚ ʩ ʚʦʜʦʡ; 

¶ ʚʦʟʜʝʡʩʪʚʠʝ ʱʝʣʦʯʝʡ ʥʘ ʘʤʬʦʪʝʨʥʳʝ ʛʠʜʨʦʢʩʠʜʳ; 

¶ ʠʩʧʳʪʘʥʠʝ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ ʠʥʜʠʢʘʪʦʨʦʤ [2]; 

¶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʱʝʣʦʯʥʦʛʦ ʤʝʪʘʣʣʘ ʣʠʪʠʷ ʩ ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʘʪʘ ʤʝʜʠ(II ). 

ɺ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʘʭ ʯʠʩʣʦ ʪʘʢʠʭ ʦʧʳʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʦ: 

¶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʛʥʠʷ ʠʣʠ ʮʠʥʢʘ ʩ ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʘʪʘ ʤʝʜʠ(II); 

¶ ʨʝʘʢʮʠʷ ʤʝʞʜʫ ʨʘʩʪʚʦʨʘʤʠ ʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ ʠ ʭʣʦʨʠʜʘ ʞʝʣʝʟʘ(III) ʚ ʪʝʤʝ 

çɻʠʜʨʦʣʠʟ ʩʦʣʝʡè; 

¶ ʨʝʘʢʮʠʷ ʤʝʞʜʫ ʨʘʩʪʚʦʨʘʤʠ ʭʣʦʨʠʜʘ ʤʝʜʠ(II) ʠ ʠʦʜʠʜʘ ʢʘʣʠʷ ʠʣʠ ʨʝʘʢʮʠʷ 

ʤʝʜʠ ʩ ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʘʪʘ ʞʝʣʝʟʘ(III) ʚ ʪʝʤʝ çʆʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʨʝʘʢʮʠʠè; 

¶ ʵʣʝʢʪʨʦʣʠʟ ʨʘʩʪʚʦʨʘ ʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ [2]. 

ɺ ʪʝʤʝ çʄʝʪʘʣʣʳ ʛʣʘʚʥʳʭ ʧʦʜʛʨʫʧʧè, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʙʣʝʤʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ çɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʱʝʣʦʯʥʦʛʦ ʤʝʪʘʣʣʘ ʣʠʪʠʷ ʩ ʨʘʩʪʚʦʨʦʤ ʩʫʣʴʬʘʪʘ 

ʤʝʜʠ(II)è. ʋʯʠʪʝʣʴ ʧʨʦʚʦʜʠʪ ʜʝʤʦʥʩʪʨʘʮʠʶ, ʘ ʫʯʘʱʠʝʩʷ ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʷʱʝʛʦ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʣʩʷ 

ʚʦʜʦʨʦʜ ʠ ʦʩʘʜʦʢ ʯʸʨʥʦʛʦ ʮʚʝʪʘ - ʦʢʩʠʜ ʤʝʜʠ(II).ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʩʭʦʜʠʪʩʷ ʩ 

ɺ   

ʕʠʩʩʣ. 

ɻ 

ʊ 

ʇ       ʕʧʨʦʙʣʝʤ. ʕʧʨʦʚ. 



ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʫʯʘʱʠʭʩʷ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʪʘʣʣʦʚ ʩ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʝʪʩʷ ʧʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ. 

ʏʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ, ʫʯʘʱʠʝʩʷ ʚʳʜʚʠʛʘʶʪ ʛʠʧʦʪʝʟʫ: ʚʦʟʤʦʞʥʦ, 

ʟʜʝʩʴ ʧʨʦʪʝʢʘʝʪ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʘʢʪʠʚʥʳʤ ʤʝʪʘʣʣʦʤ ʠ ʚʦʜʦʡ ʚ ʨʘʩʪʚʦʨʝ ʩʦʣʠ. 

ʉ ʮʝʣʴʶ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʛʠʧʦʪʝʟʳʫʯʘʱʠʝʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʟʘʧʠʩʳʚʘʶʪ ʫʨʘʚʥʝʥʠʷ ʨʝʘʢʮʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʪʠʷ ʩ ʚʦʜʦʡ, ʘ ʟʘʪʝʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʱʸʣʦʯʠ ʩ ʨʘʩʪʚʦʨʦʤ ʩʦʣʠ ʤʝʜʠ: 

2Li+2H2OŸ2LiOH+H2+Q; 

2LiOH+CuSO4ŸCu(OH)2Ź+ Li2SO4. 

ɼʘʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚʦʜʦʨʦʜʘ ʠ 

ʛʠʜʨʦʢʩʠʜʘ ʤʝʜʠ(II), ʥʦ ʦʩʪʘʸʪʩʷ ʥʝʦʙʲʷʩʥʝʥʥʳʤ ʬʘʢʪ ʧʦʣʫʯʝʥʠʝ ʦʢʩʠʜʘ 

ʤʝʜʠ(II). ʏʪʦʙʳ ʫʯʘʱʠʝʩʷ ʨʘʟʦʙʨʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʙʣʝʤʥʦʛʦ ʦʧʳʪʘ, 

ʫʯʠʪʝʣʴ ʧʨʦʚʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʧʳʪʳ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ 

ʣʠʪʠʷ ʩ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ ï ʤʘʛʥʠʷ, ʞʝʣʝʟʘ(III), ʥʠʢʝʣʷ. ʇʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʣʝʡ ʩ ʣʠʪʠʝʤ ʚʝʟʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚʦʜʦʨʦʜʘ, ʠ ʚʳʧʘʜʘʶʪ ʦʩʘʜʢʠ ʛʠʜʨʦʢʩʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʘʣʣʦʚ: 

2Li+2H2O+MgCl2ŸMg(OH)2Ź+H2+2LiCl ; 

6Li+6H2O+2FeCl3Ÿ2Fe(OH)3Ź+3H2+6LiCl; 

2Li+2H2O+NiCl2ŸNi(OH)2Ź+H2+2LiCl. 

ɺʦ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʘʥʥʳʤʠ ʦʧʳʪʘʤʠ ʫʯʘʱʠʝʩʷ ʥʘʛʣʷʜʥʦ ʫʙʝʞʜʘʶʪʩʷ, 

ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʘʢʪʠʚʥʦʛʦ ʱʝʣʦʯʥʦʛʦ ʤʝʪʘʣʣʘ ʩ ʨʘʩʪʚʦʨʘʤʠ ʚʳʰʝ 

ʫʧʦʤʷʥʫʪʳʭ ʩʦʣʝʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʪʝʩʥʝʥʠʝ ʤʝʥʝʝ ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʣʣʘ, ʢʘʢ ʦʥʠ 

ʧʨʝʜʧʦʣʘʛʘʣʠ ʨʘʥʴʰʝ, ʘ ʦʙʨʘʟʫʶʪʩʷ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʦʩʥʦʚʘʥʠʷ.ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ 

ʫʨʘʚʥʝʥʠʷ ʨʝʘʢʮʠʡ ʠ ʦʙʲʷʩʥʝʥʠʠ ʜʘʥʥʳʭ ʦʧʳʪʦʚ, ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʱʝʣʦʯʥʦʡ ʤʝʪʘʣʣ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʦʜʦʡ, ʦʙʨʘʟʫʷ ʱʸʣʦʯʴ ʠ 

ʚʦʜʦʨʦʜ ʠ ʥʝ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʪʘʢʠʝ ʨʝʘʢʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʦʪʳ.  

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʠ ʟʘʢʨʝʧʣʝʥʥʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʙʲʷʩʥʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʚʳʭʦʜ ʠʟ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʣʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʩʪʘʣʩʷ ʥʝʨʝʰʝʥʥʳʡ 

ʚʦʧʨʦʩ: çʇʦʯʝʤʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʚʦʛʦ ʦʧʳʪʘ ʦʙʨʘʟʫʝʪʩʷ ʥʝ ʩʠʥʠʡ ʦʩʘʜʦʢ 



ʛʠʜʨʦʢʩʠʜʘ ʤʝʜʠ(II), ʘ ʯʸʨʥʳʡ ʦʩʘʜʦʢ ʦʢʩʠʜʘ ʤʝʜʠ(II)?è ʇʨʠ ʨʘʟʤʳʰʣʝʥʠʠ ʥʘʜ 

ʚʦʧʨʦʩʦʤ ʫʯʘʱʠʝʩʷ ʚʳʜʚʠʛʘʶʪ ʝʱʸ ʦʜʥʫ ʛʠʧʦʪʝʟʫ: ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʣʠʪʠʷ ʩ 

ʨʘʩʪʚʦʨʦʤ ʩʦʣʠ ʤʝʜʠ(II) ʦʙʨʘʟʫʝʪʩʷ ʛʠʜʨʦʢʩʠʜ ʤʝʜʠ(II), ʥʦ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʪʝʧʣʦʪʳ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪʩʷ  ʧʨʠ ʨʝʘʢʮʠʠ ʣʠʪʠʷ ʩ ʚʦʜʦʡ, ʩʨʘʟʫ ʨʘʟʣʘʛʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʠʚ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʳʪʘ ʠ ʧʨʦʚʝʨʠʚ ʩʚʦʠ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʫʯʘʱʠʝʩʷ, ʩʤʦʛʫʪ ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʜʘʥʥʦʤʫ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ ʠ ʟʘʧʠʩʘʪʴ ʚʩʝ ʫʨʘʚʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʨʘʩʪʚʦʨʝ: 

2Li+2H2OŸ2LiOH+H2+Q; 

2LiOH+CuSO4ŸCu(OH)2Ź+ Li2SO4; 

Cu(OH)2ŹŸCuO + H2O (ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ). 

ʅʘ ʫʨʦʢʘʭ ʭʠʤʠʠ ʧʨʦʙʣʝʤʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʩ 

ʧʦʤʦʱʴʶ ʥʝʛʦ ʫ ʫʯʘʱʠʭʩʷ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, 

ʨʘʟʚʠʚʘʶʪʩʷ ʤʳʰʣʝʥʠʝ ʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ [6]. ʇʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ 

ʧʨʦʙʣʝʤʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʧʝʚʘʝʤʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʊʘʢ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʮʝʥʪ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʷ ʧʦ ʭʠʤʠʠ ʚʦʟʨʦʩ ʩ 60 

ʜʦ 70 %. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʥʘ ʫʨʦʢʝ ʚʦʟʥʠʢʘʝʪ ʦʞʠʚʣʝʥʥʘʷ ʘʪʤʦʩʬʝʨʘ, 

ʫʯʘʱʠʝʩʷ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʶʪʩʷ ʚ ʨʘʙʦʪʫ, ʜʘʞʝ çʧʘʩʩʠʚʥʳʡè ʫʯʝʥʠʢ ʩʪʘʨʘʝʪʩʷ 

ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʜʘʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʯʠʩʣʘ 

ʦʰʠʙʦʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʪʘʢʞʝ ʠʟʫʯʘʣʘʩʴ ʤʦʪʠʚʘʮʠʷ ʫʯʘʱʠʭʩʷ ʢ ʠʟʫʯʝʥʠʶ ʭʠʤʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʣʝʤʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʣʦ ʢ 

ʧʦʚrh ʝʥʠʶ ʫʯʝʙʥʦʛʦ ʤʦʪʠʚʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʚʠʪʠʷ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʘʬʠʯʝʩʢʦʡ 

ʬʦʨʤʝ, ʛʜʝ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ (ʨʠʩ. 1, ʨʠʩ. 2).  



 

ʈʠʩ. 1. ʀʟʤʝʥʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʝʭ ʦʧʨʦʩʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʨʠʩ. 1) ʤʳ 

ʥʘʙʣʶʜʘʝʤ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦʪʠʚʘʮʠʠ. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʠʝʤ ʢʦʥʮʘ III  ʯʝʪʚʝʨʪʠ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʭ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʚʳʙʨʘʣʠ ʠʪʦʛʦʚʫʶ ʘʪʪʝʩʪʘʮʠʶ).  

 

ʈʠʩ. 2.ʀʟʤʝʥʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʦʧʨʦʩʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʝ (ʨʠʩ. 2) ʤʳ ʚʠʜʠʤ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʤʦʪʠʚʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʨʠʨʦʩʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʨʦʜʚʠʥʫʪʦʛʦ ʫʨʦʚʥʷ ʤʦʪʠʚʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ 
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ʪʨʝʪʴʝʛʦ ʦʧʨʦʩʘ, ʢʘʢ ʠ ʫ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʢʦʪʦʨʦʝ 

ʩʥʠʞʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʢʦʥʮʫ III  ʯʝʪʚʝʨʪʠ. ʆʜʥʘʢʦ 

ʫʨʦʚʝʥʴ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʨʝʪʴʝʛʦ ʦʧʨʦʩʘ ʚʳʰʝ, ʯʝʤ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʦʛʦ, ʠ ʥʝ ʦʩʦʙʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʚʪʦʨʦʛʦ ʦʧʨʦʩʘ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʤ ʨʦʩʪʝ ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʙʣʝʤʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʫʨʦʢʘʭ ʠ ʚʥʝʢʣʘʩʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ 

ʫʩʧʝʚʘʝʤʦʩʪʴ ʧʦ ʧʨʝʜʤʝʪʫ, ʧʦʚʳʩʠʪʴ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʠ ʤʦʪʠʚʘʮʠʶ ʢ 

ʠʟʫʯʝʥʠʶ ʭʠʤʠʠ. 
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Abstract:  The electrochemical behavior of aluminum in aqueous media containing 

sulphate-ions of wide interval of concentrations (10-5-1.0 mol/l) has been investigated. 

The influence of solution composition and concentration on the parameters of anodic 

dissolution process and corrosion characteristics of  aluminum electrode have been 

shown.  
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ɸʥʦʜʥʦʝ ʧʦʚʝʜʝʥʠʝ ʘʣʶʤʠʥʠʷ ʠʥʪʝʥʩʠʚʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʩʚʷʟʠ ʩ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʘʥʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ï 

ʛʘʣʴʚʘʥʦʪʝʭʥʠʢʘ ʠ ʨʘʟʤʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ [1-2], ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ ʠ ʭʠʤʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ [3-5], ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ ʠ ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ 

ʚʦʜ [6], ʩʠʥʪʝʟ ʜʠʩʧʝʨʩʥʳʭ ʛʠʜʨʦʢʩʠʜʥʳʭ ʠ ʦʢʩʦʛʠʜʨʦʢʩʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʘʣʶʤʠʥʠʷ [7]. ɺ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʠʦʥʠʟʘʮʠʷ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʘʥʦʜʘ ʚ ʨʘʩʪʚʦʨʘʭ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ 

ʨʘʩʪʚʦʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʧʨʦʮʝʩʩʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ (ʢʦʨʨʦʟʠʠ) ʤʘʪʝʨʠʘʣʘ ʘʥʦʜʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʢʪʠʚʠʨʫʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʘʢʪʠʚʘʮʠʠ ʠ 

ʧʘʩʩʠʚʘʮʠʠ ʘʣʶʤʠʥʠʷ ʤʘʨʢʠ ɸ5 (99,5%) ʚ ʩʫʣʴʬʘʪʩʦʜʝʨʞʘʱʠʭ ʵʣʝʢʪʨʦʣʠʪʘʭ ʩ 

ʨʘʟʣʠʯʥʳʤ ʢʘʪʠʦʥʥʳʤ ʩʦʩʪʘʚʦʤ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ (10-5-1.0 

ʤʦʣʴ/ʣ) ʚ ʫʩʣʦʚʠʷʭ ʘʥʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʢʪʨʦʣʠʪʦʚ ʥʘ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʠ ʢʦʨʨʦʟʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʜ ʠʟ ʘʣʶʤʠʥʠʷ 

ʤʘʨʢʠ ɸ5 (99,5 %) ʚ ʚʠʜʝ ʧʣʘʩʪʠʥʳ ʨʘʟʤʝʨʦʤ 1,5ʭ4,5ʩʤ ʩ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

1 ʩʤ2, ʦʩʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟʦʣʠʨʦʚʘʣʠ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʦʡ ʵʤʘʣʴʶ ʕʇ-

773. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʨʘʙʦʯʝʛʦ ʵʣʝʢʪʨʦʜʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 

ʦʙʝʟʞʠʨʠʚʘʥʠʠ (Na3PO4Ā12H2O ï 30 ʛ/ʣ, Na2ʉʆ3 ï 30 ʛ/ʣ, ʞʠʜʢʦʝ ʩʪʝʢʣʦ - 30 ʛ/ʣ; 



t0=60õ700ʉ, Ű=5õ10 ʤʠʥʫʪ),   ʪʨʘʚʣʝʥʠʠ (NaOH ï 100 ʛ/ʣ, t0=50õ600ʉ, Ű=0,5õ1,0 

ʤʠʥʫʪ), ʦʩʚʝʪʣʝʥʠʠ (HNO3 (1:1), t0=18õ250ʉ, Ű=1,0õ2,0 ʤʠʥʫʪ) ʠ ʧʨʦʤʳʚʢʝ  

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ.  

ʇʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʪʨʝʭʵʣʝʢʪʨʦʜʥʦʡ 

ʷʯʝʡʢʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 20Ñ20ʉ ʠ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʚʦʟʜʫʭʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʣʘʪʠʥʦʚʳʡ ʵʣʝʢʪʨʦʜ, ʚ 

ʢʘʯʝʩʪʚʝ  ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ ï ʥʘʩʳʱʝʥʥʳʡ ʭʣʦʨʠʜʩʝʨʝʙʨʷʥʳʡ ʵʣʝʢʪʨʦʜ ʤʘʨʢʠ 

ʕʃɺ-1 (ɽ=0,222ɺ). ʇʦʣʷʨʠʟʘʮʠʶ ʨʘʙʦʯʝʛʦ ʵʣʝʢʪʨʦʜʘ ʦʙʝʩʧʝʯʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʧʦʪʝʥʮʠʦʩʪʘʪʘ ʇ-5848 ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʤʠʣʣʠʘʤʧʝʨʤʝʪʨʦʤ ʄ-2020. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 1), ʚ ʥʝʡʪʨʘʣʴʥʳʭ ʚʦʜʥʳʭ 

ʩʫʣʴʬʘʪʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʘʭ (ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʣʴʬʘʪ-ʠʦʥʘ ι10-2 ʤʦʣʴ/ʣ) 

ʘʣʶʤʠʥʠʝʚʳʡ ʵʣʝʢʪʨʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʤ ʧʘʩʩʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʄʦʞʥʦ 

ʚʠʜʝʪʴ (ʨʠʩ.1), ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʦʣʷʨʠʟʘʮʠʠ (<  200 ʤɺ) ʢʠʥʝʪʠʢʘ 

ʘʥʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʣʷʨʠʟʘʮʠʠ (ι 200 ʤɺ) ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ. ʆʜʥʘʢʦ ʵʪʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʦʜʥʦʟʥʘʯʥʘ  ï  ʚ ʨʘʩʪʚʦʨʘʭ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʣʴʬʘʪʘ 

(10-5-10-4 ʤʦʣʴ/ʣ) ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʘʥʦʜʥʦʛʦ ʪʦʢʘ, ʯʝʤ ʚ 

ʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ (ι10-2 ʤʦʣʴ/ʣ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʷ ʚ ʙʦʣʝʝ ʨʘʟʙʘʚʣʝʥʥʳʭ 

ʩʫʣʴʬʘʪʩʦʜʝʨʞʘʱʠʭ ʨʘʩʪʚʦʨʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʷʪ ʩʦʧʨʷʞʝʥʥʳʝ ʠ 

ʥʝʧʨʝʨʳʚʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʨʦʩʪʘ ʧʣʝʥʢʠ. ɺ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʣʴʬʘʪ-ʠʦʥʘ ʚ ʨʘʩʪʚʦʨʝ  

(ι10-2 ʤʦʣʴ/ʣ) ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ 

ï ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʢʩʠʜʥʦʡ ʧʣʝʥʢʠ ʥʘʯʠʥʘʝʪ ʧʨʝʦʙʣʘʜʘʪʴ 

ʥʘʜ ʧʨʦʮʝʩʩʦʤ ʝʝ ʨʘʩʪʚʦʨʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ (ʨʠʩ. 1), ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʡ (10-5-1.0 ʤʦʣʴ/ʣ) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʘʥʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʘʩʪʚʦʨʝ 

ʩʫʣʴʬʘʪʘ ʘʣʶʤʠʥʠʷ ʚʳʰʝ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʢʪʨʦʣʠʪʘʭ.  

 



ʘ 

 
ʙ 

 
ʚ 

 
 

ʈʠʩ. 1. ɸʥʦʜʥʳʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʝ ʢʨʠʚʳʝ ʘʣʶʤʠʥʠʷ ɸ5 (99,5%) ʚ 

ʨʘʩʪʚʦʨʘʭ: 1 ï H2SO4; 2 ï Na2SO4; 3 ï K2SO4; 4 ï Al2(SO4)3; 5 ï (NH4)2SO4. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʦʚ, ʤʦʣʴ/ʣ: ʘ ï 10-4; ʙ ï 10-3; ʚ ï 10-1 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʚʦʨʘʭ 

ʦʧʨʝʜʝʣʷʣʠ ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʪʘʬʝʣʝʚʩʢʠʝ 

ʥʘʢʣʦʥʳ ʘʥʦʜʥʦʡ ʠ ʢʘʪʦʜʥʦʡ ʨʝʘʢʮʠʡ) ʠ ʢʦʨʨʦʟʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï 

ʧʦʪʝʥʮʠʘʣ ʠ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʢʦʨʨʦʟʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ (ʤʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʘʬʝʣʝʚʩʢʠʭ 

ʫʯʘʩʪʢʦʚ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʢʨʠʚʳʭ ʠ ʤʝʪʦʜ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ). 

ʕʪʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ 

ʉʦʩʪʘʚ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʨʘʩʪʚʦʨʘ 

ʄʝʪʦʜ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʘʬʝʣʝʚʩʢʠʭ 

ʫʯʘʩʪʢʦʚ 

ʄʝʪʦʜ 

ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ɓʘ, 

ʤɺ/ʜʝʢ 

ɓʢ, 

ʤɺ/ʜʝʢ 

jʢʦʨ, 

ʤɸ/ʩʤ2 

ɽʢʦʨ,  

ʤɺ 

Rʧ, 

ʆʤ 

jʢʦʨ, 

ʤɸ/ʩʤ2 

10-5 ʄ Na2SO4 414 238 1,8 -500 2,50 2,0 

10-4 ʄ Na2SO4 89 143 1,9 -560 3,33 3,2 

10-3 ʄ Na2SO4 91 111 2,2 -600 5,00 2,7 

10-2 ʄ Na2SO4 83 91 0,39 -610 2,50 1,5 

10-5ʄ K2SO4 170 120 0,45 -600 5,00 0,6 

10-4ʄ K2SO4 160 150 0,5 -500 11,43 3,0 

10-3ʄ K2SO4 310 210 1,0 -600 10,53 5,0 

10-2ʄ K2SO4 90 110 0,4 -700 28,57 0,8 

10-1ʄ K2SO4 110 150 1,0 -640 15,38 2,0 

10-5 ʄ Al2(SO4)3 120 130 3,2 -570 3,57 7,6 

10-4 ʄ Al2(SO4)3 130 100 3,5 -590 3,33 7,4 

10-3 ʄAl2(SO4)3 150 100 4,0 -540 2,94 8,9 

10-2 ʄ Al2(SO4)3 90 90 3,2 -540 2,50 7,8 

10-1 ʄ Al2(SO4)3 125 130 7,9 -535 1,79 15,5 

10-5ʄ (NH4)2SO4 167 167 2,5 -652 2,50 14,5 

10-4ʄ (NH4)2SO4 286 92 6,6 -705 5,00 6,1 

10-3ʄ (NH4)2SO4 167 227 3,0 -588 2,50 16,7 

10-2ʄ (NH4)2SO4 167 105 21,3 -614 1,43 19,6 

10-1ʄ (NH4)2SO4 83 167 3,2 -569 12,50 1,9 



1.0ʄ (NH4)2SO4 286 167 9,4 -748 5,00 9,2 

 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ (ʪʘʙʣ. 1), ʟʥʘʯʝʥʠʷ ʥʘʢʣʦʥʦʚ ʘʥʦʜʥʦʡ ʠ 

ʢʘʪʦʜʥʦʡ ʨʝʘʢʮʠʡ (ʪʘʬʝʣʝʚʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ɓʘ ʠ  ɓʢ) ʚʦ ʚʩʝʭ ʨʘʩʪʚʦʨʘʭ ʙʣʠʟʢʠ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳ ʚ ʜʠʘʧʘʟʦʥʝ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ (ʪʘʙʣ. 1, ʨʠʩ. 2) 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʨʘʩʪʚʦʨʘʭ Na2SO4 ʠ K2SO4 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʤʝʱʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʨʦʟʠʠ (Eʢʦʨ) ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʘ 50-100 ʤɺ. ɺ ʵʪʠʭ ʞʝ ʫʩʣʦʚʠʷʭ ʚ ʨʘʩʪʚʦʨʘʭ Al 2(SO4)3 

ʠ (NH4)2SO4  ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʤʝʱʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʨʦʟʠʠ ʚ 

ʦʙʣʘʩʪʴ ʙʦʣʝʝ  ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʄʦʞʥʦ ʚʠʜʝʪʴ (ʨʠʩ. 2), ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʘ ʢʦʨʨʦʟʠʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʠʤʝʝʪ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʤʠʥʠʤʫʤʳ ʠ ʤʘʢʩʠʤʫʤʳ.  

 

 

ʈʠʩ.  2. ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ ʥʘ ʧʦʪʝʥʮʠʘʣ 

ʢʦʨʨʦʟʠʠ 

 

ɿʥʘʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʢʦʨʨʦʟʠʠ (jʢʦʨ) ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʚ ʠʩʩʣʝʜʫʝʤʦʤ 

ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʘʢʞʝ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ 

ʨʘʩʪʚʦʨʘ (ʪʘʙʣ. 1, ʨʠʩ. 3-4). ʅʘʧʨʠʤʝʨ, ʚ ʨʘʩʪʚʦʨʘʭ  Na2SO4 ʠ K2SO4  ʟʥʘʯʝʥʠʷ 

ʪʦʢʘ ʢʦʨʨʦʟʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʘʩʪʚʦʨʘʭ, ʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʫʣʴʬʘʪʘ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺ ʜʨʫʛʠʭ 
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ʩʨʝʜʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʪʦʢʘ ʢʦʨʨʦʟʠʠ. ʅʘʧʨʠʤʝʨ,  ʚ 

(NH4)2SO4 ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʦʪ 10
-2 ʜʦ 10-2 ʤʦʣʴ/ʣ  ʪʦʢ ʢʦʨʨʦʟʠʠ 

ʚʦʟʨʘʩʪʘʝʪ ʙʦʣʝʝ, ʯʝʤ ʚ 8 ʨʘʟ (ʪʘʙʣ. 1, ʨʠʩ. 3). 

ʘ 

 

ʙ 

 

ʈʠʩ. 3. ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʦʚ ʥʘ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ 

ʢʦʨʨʦʟʠʠ: ʘ - ʤʝʪʦʜ ʣʠʥʝʡʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʪʘʬʝʣʝʚʩʢʠʭ ʫʯʘʩʪʢʦʚ;  

ʙ - ʤʝʪʦʜ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

 

ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʜʘ ʧʦʩʣʝ ʩʥʷʪʠʷ ʘʥʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʦʥʥʦʡ 

ʢʨʠʚʦʡ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʘʥʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚ Al 2(SO4)3 

ʠ (NH4)2SO4 ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ Ò 10
-2 ʤʦʣʴ/ʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʜʘ 
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ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʦʢʘʣʴʥʳʝ ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʷʟʚ (ʨʠʩ.4ʘ,ʙ). ʇʨʠ 

ʵʪʦʤ ʚ ʨʘʩʪʚʦʨʘʭ ʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ, ʩʫʣʴʬʘʪʘ ʢʘʣʠʷ ʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 

ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. 

 

                        ʘ                                           ʙ                                         ʚ 

                  

 

ʈʠʩ. 4. ʄʠʢʨʦʬʦʪʦʛʨʘʬʠʠ (ʫʚʝʣʠʯʝʥʠʝ 50) ʧʦʚʝʨʭʥʦʩʪʠ ʘʣʶʤʠʥʠʷ ʧʦʩʣʝ 

ʘʥʦʜʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʚ ʨʘʩʪʚʦʨʝ Al 2(SO4)3, ʤʦʣʴ/ʣ: ʘ ï10-4; ʙ ï10-2; ʚ ï10-1 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʦ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʵʣʝʢʪʨʦʜʘ ʚ ʩʫʣʴʬʘʪʩʦʜʝʨʞʘʱʠʭ ʵʣʝʢʪʨʦʣʠʪʘʭ ʠ ʚʳʷʚʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʢʦʨʨʦʟʠʦʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʦʜʘ ʦʪ ʧʨʠʨʦʜʳ, ʩʦʩʪʘʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʥʦʜʥʳʡ ʧʨʦʮʝʩʩ ʚ ʩʫʣʴʬʘʪʥʳʭ ʨʘʩʪʚʦʨʘʭ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ 

ʪʦʯʝʯʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʧʘʩʩʠʚʘʮʠʠ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʜʘ, ʦʜʥʘʢʦ 

ʛʣʫʙʦʢʦʛʦ ʣʦʢʘʣʴʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʚʦʡʩʪʚʝʥʥʦ ʧʠʪʪʠʥʛʦʚʦʡ ʢʦʨʨʦʟʠʠ 

ʥʝ ʚʳʷʚʣʝʥʦ. 
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ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʝ 

ʪʦʣʴʢʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʬʠʥʘʥʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʩʦʩʪʦʷʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚ ʠ ʩʪʨʘʪʝʛʠʷ ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʘʥʢʘ ʈʦʩʩʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʝʜʠʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʧʦʨʷʜʦʢ ʜʝʥʝʞʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʩʪʦʷʥʠʝ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ ʠ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʠʛʨʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʤʝʭʘʥʠʟʤʝ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ.  

ɼʦ ʩʥʷʪʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʮʝʥʳ ʚ ʈʦʩʩʠʠ ʜʦʤʠʥʠʨʦʚʘʣʦ ʧʣʘʥʦʚʦʝ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. ɺ ʨʘʤʢʘʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʝʦʙʣʘʜʘʝʪ ʣʠʙʝʨʘʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʮʝʥ. ɻʦʩʫʜʘʨʩʪʚʦ ʩʧʦʩʦʙʥʦ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʫʨʦʚʥʷ ʮʝʥ, ʧʦʨʦʛʘ ʥʦʨʤʘʪʠʚʦʚ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʣʦʛʦʚʦʡ 

ʧʦʣʠʪʠʢʠ, ʩʘʥʢʮʠʡ ʧʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʢʦʥʢʫʨʝʥʮʠʠ.  

 ʅʳʥʝʰʥʠʡ ʧʝʨʠʦʜ ʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʦʙʦʟʥʘʯʘʝʪ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʮʝʣʠ ʠ ʩʪʘʚʠʪ ʪʨʝʚʦʞʥʳʝ ʟʘʤʝʯʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʀʩʭʦʜʷ ʠʟ ʧʦʣʠʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʮʝʥ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʦʙʣʝʤʳ:  

1. ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʨʘʙʦʪʳ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʛʦʩʫʜʘʨʩʪʚʫ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʣʠʰʥʝ 

ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʢʦʡ ʚʦ ʠʟʙʝʞʘʥʠʝ ʨʘʩʧʘʜʘ ʚʩʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ.  

2. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦʨʷʜʦʢ ʦʙʨʘʟʦʚʘʥʠʷ ʮʝʥʳ ʚʣʝʯʝʪ 

ʟʘ ʩʦʙʦʡ ʨʷʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʫʛʨʦʟ.   

ʄʦʜʝʨʥʠʟʘʮʠʷ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʨʘʟʜʝʣʘʭ ʧʦʣʴʟʫʶʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴʶ. ʊʘʢ, ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʚʦʟʨʘʩʪʘʥʠʷ ʮʝʥ ʠ ʪʘʨʠʬʦʚ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ. 

ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʧʦʩʣʫʞʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚ ʩʪʨʘʥʝ ʠ ʨʝʟʢʦʝ ʥʘʨʘʩʪʘʥʠʝ 

ʩʦʧʝʨʥʠʯʝʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʪʨʝʙʥʦʩʪʴ ʙʝʩʧʨʝʨʳʚʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ 
















































