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ʨʝʰʝʥʠʡ (ʤʛʥʦʚʝʥʥʳʝ ʠ ʟʘʧʘʟʜʳʚʘʶʱʠʝ ʧʦʪʝʥʮʠʘʣʳ); ʚʩʢʨʳʪʘ ʦʰʠʙʢʘ 

ɸ. ʕʡʥʰʪʝʡʥʘ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ ʩʦʭʨʘ-

ʥʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʯʪʦ ʨʝʣʷ-

ʪʠʚʠʩʪʩʢʘʷ ʤʝʭʘʥʠʢʘ ʥʝʢʦʨʨʝʢʪʥʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʥʝ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʥ-

ʮʠʧ ʥʘʠʤʝʥʴʰʝʛʦ ʜʝʡʩʪʚʠʷ; ʧʨʦʚʝʜʥy ʘʥʘʣʠʟ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʧʣʦ ï ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʤʘʪʝʨʠʠ, ʩʜʝ-

ʣʘʥʘ ʧʦʧʳʪʢʘ ʧʨʠʤʝʥʠʪʴ ʥʦʚʳʝ ʨʝʟʫʣʪɹʘʪʳ ʠʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠ-

ʥʘʤʠʢʠ ʢ ʦʙʲʷʩʥʝʥʠʶ ʪʝʧʣʦʚʳʭ ʷʚʣʝʥʠʡ. 

ʀʟʣʦʞʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʪʘʚʣʝʥʳ ʚ 

ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. ʀʟʜʘʪʝʣʴʩʪʚʦ ʥʝ ʙʝʨʸʪ ʥʘ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʘ-

ʚʘʪʴ ʦʮʝʥʢʫ ʚʦʰʝʜʰʠʭ ʚ ʩʙʦʨʥʠʢ ʨʘʙʦʪ. 
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ʇʈɽɼʀʉʃʆɺʀɽ ʈɽɼɸʂʊʆʈɸ 

 

ʋʚʘʞʘʝʤʳʡ ʏʠʪʘʪʝʣʴ!  

ʊr  ʜʝʨʞʠʰʴ ʚ ʨʫʢʘʭ ʫʥʠʢʘʣʴʥʫʶ ʧʦ ʥʘʧʦʣʥʝʥʠʶ ʥʘʫʯʥʦ-

ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʫʶ ʢʥʠʛʫ. ʉʨʘʟʫ ʦʪʤʝʯʫ, ʯʪʦ ʨʘʩʩʯʠʪʘʥʘ ʦʥʘ ʥʘ 

ʠʱʫʱʝʛʦ ʦʪʚʝʪʘ ʥʘ ʟʘʤʘʣʯʠʚʘʝʤʳʝ ʬʠʟʠʢʦ-ʬʠʣʦʩʦʬʩʢʠʝ ʪʝʤ  r
ʠʥʞʝʥʝʨʘ.  

ɺ ʢʥʠʛʝ ʩʦʜʝʨʞʘʪʩʷ ʧʦʜʩʢʘʟʢʠ, ʧʨʠ ʫʤʝʣʦʤ ʧʨʦʯʪʝʥʠʠ ʢʦʪʦ-
ʨʳʭ ʧʨʦʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʪʚʦʨʯʝʩʪʚʫ ʠ ʥʦʚʳʤ ʦʪʢʨʳʪʠʷʤ.     

 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʩʦʜʝʨʞʠʪ 4 ʧʦʩʣʝʜʥʠʭ ʨʘʙʦʪʳ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ ɸʅɸʃʀɿ (http://www.trinitas.ru/), ʧʦʜ-
ʚʦʜʷʱʠʝ ʥʝʢʦʪʦʨʳʡ ʠʪʦʛ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʫʧʧʳ. 

 

ʉʚʝʜʝʥʠʷ ʦ ʛʨʫʧʧʝ ɸʅɸʃʀɿ (http://n-t.ru/ac/iga.htm#4). 

ʂʫʣʠʛʠʥ ɺʠʢʪʦʨ ɸʨʢʘʜʴʝʚʠʯ (ʨʫʢʦʚʦʜʠʪʝʣʴ). ɹʳʚʰʠʡ ʩʪʘʨ-

ʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ɺʦʨʦʥʝʞʩʢʦʛʦ ɻʋ. ɺ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʥʩʠʦʥʝʨ. 

ʂʫʣʠʛʠʥʘ ɻʘʣʠʥʘ ɸʣʝʢʩʝʝʚʥʘ. ɹʳʚʰʠʡ ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ 
ʵʣʝʢʪʨʦʥʠʢʠ ɺʦʨʦʥʝʞʩʢʦʛʦ ɻʋ. ʉʝʡʯʘʩ ʥʘ ʧʝʥʩʠʠ. 

ʂʦʨʥʝʚʘ ʄʘʨʠʷ ɺʠʢʪʦʨʦʚʥʘ. ɹʳʚʰʠʡ ʥʘʯʘʣʴʥʠʢ ʥʘʫʯʥʦ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʮʝʨʥʘ çʉʆɿɺɽɿɼʀɽè (ɺʦʨʦʥʝʞ). 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʨʘʪʦʨ ʦʪʜʝʣʘ. 

ʎʝʣʴ ʛʨʫʧʧʳ ɸʅɸʃʀɿ. 

ɻʨʫʧʧʘ çɸʥʘʣʠʟè ʥʝ ʩʪʘʚʠʪ ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚʳ-

ʜʚʠʞʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʛʠʧʦʪʝʟ. ʆʥʘ ʯʸʪʢʦ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʩʪʨʦʠʪʴ 

ʥʦʚʫʶ ʥʘʫʢʫ ʥʘ ʛʥʠʣʦʤ ʦʩʥʦʚʘʥʠʠ ï ʘʚʘʥʪʶʨʠʟʤ ʠ ʙʝʟʦʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʴ. ɻʣʘʚʥʘʷ ʮʝʣʴ ï ʦʯʠʩʪʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʪʝʦʨʠʠ ʦʪ ʚʥʫʪ-

ʨʝʥʥʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʛʥʦʩʝʦʣʦ-

ʛʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʥʦʚʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ. ɻʠʧʦʪʝʟʳ ʚʳʜʚʠʛʘʶʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʪ.ʝ. ʜʠʢʪʫʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. çɸʥʘʣʠʟè ʧʨʦʧʦʚʝʜʫʝʪ 
ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʝ, ʦʙʲʝʢʪʠʚʥʦʝ, ʢʨʠʪʠʯʝʩʢʦʝ ʠ ʩʧʨʘʚʝʜʣʠʚʦʝ ʦʪ-

ʥʦʰʝʥʠʝ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʣʶʙʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ, ʩʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ, 
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ʧʨʠʚʝʪʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ ʚ ʘʜʨʝʩ ʩʚʦʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧʳ ɸʅɸʃʀɿ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʘʥʘ-

ʣʦʛʠʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʚʫʤʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʘʥʘ-

ʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʦʪʢʘʟ ʦʪ ʛʠʧʦ-
ʪʝʟ ʧʨʠ ʠʭ ʨʝʰʝʥʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʛʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝ-

ʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ, ʯʪʦ ʦʪʩʫʪʩʪʚʫ-
ʝʪ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʘʥʘʣʠʟʝ ʧʨʦʙʣʝʤ ʥʘʫʢʠ. 

ɿʘʜʘʯʠ ʩʙʦʨʥʠʢʘ: çʧʦʜʩʚʝʪʠʪʴè ʧʨʦʙʣʝʤʘʪʠʢʫ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʠʟʠʢʠ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʣʦʱʘʜʢʫ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʩʧʣʦʪʠʪʴ ʝʜʠ-

ʥʦʤʳʰʣʝʥʥʠʢʦʚ (ʪʝʦʨʝʪʠʢʦʚ ʠ ʧʨʘʢʪʠʢʦʚ). ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ 
ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʡʪʠ ʢ ʦʙʰʠʨʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʤ. ʋʞʝ ʩʝʡʯʘʩ ʠʥʠʮʠʘʪʠʚʥʦʡ ʛʨʫʧʧʦʡ çɸʣʴʪè (ʨʫʢʦʚʦʜʠ-

ʪʝʣʴ ï ɺ.ɺ. ɻʦʨʯʠʣʠʥ) ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʦʜʥʦʤʫ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ, 
ʟʘʪʨʦʥʫʪʳʭ ʚ ʛʣʘʚʝ 2.3 ï ʦʜʥʦʧʨʦʚʦʜʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. ʉ 

ʤʘʪʝʨʠʘʣʘʤʠ ʠʟʳʩʢʘʥʠʡ ʛʨʫʧʧʳ ʤʦʞʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʧʦ ʩʩʳʣʢʝ: 
https://gorchilin.com/articles/radiant/. 

 

ʈʝʜʘʢʪʦʨ ʪʚʸʨʜʦ ʫʚʝʨʝʥ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝʜʫʝʪ ʧʝʨʝʩʤʦʪʨ ʧʦʜʭʦʜʦʚ ʚ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʝ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʩʧʨʦʝʮʠʨʦ-

ʚʘʥ  rʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʪʦʛʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘ-

ʪʨʦʥʫʪ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚʢʣʶ-
ʯʘʷ ʩʠʩʪʝʤ rʩʚʷʟʠ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʪʨʘʥʩʧʦʨʪ, ʘʚʠʘʢʦʩʤʠʯʝ-
ʩʢʫ  ʁʪʝʭʥʠʢʫ, ʤʝʜʠʮʠʥʫ, ɻ ʢʦʣʦʛʠ.ʁ 

   

ʈʝʜʘʢʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʨʫʢʦʚʦʜʠʪʝʣʷ ʛʨʫʧʧʳ  

çɸʅɸʃʀɿè ɺ.ɸ. ʂʫʣʠʛʠʥʘ ʟʘ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʤʘʪʝʨʠʘ-

ʣʦʚ. 

  

ʉ ʫʚʘʞʝʥʠʝʤ ʢ ʘʚʪʦʨʘʤ ʠ ʯʠʪʘʪʝʣʷʤ,  
ʨʝʜʘʢʪʦʨ ʩʙʦʨʥʠʢʘ ɿʥʘʤʝʥʩʢʠʡ ɸ.ɺ.  

 

ʇʦ ʚʦʧʨʦʩʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ   
ʧʠʩʘʪʴ ʥʘ zavzov@ya.ru 
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ɺɺɽɼɽʅʀɽ 

çʅʝʪ ʥʠʯʝʛʦ ʧʨʘʢʪʠʯʥʝʝ ʭʦʨʦʰʝʡ ʪʝʦʨʠʠè ʠʩʪʦʨʠʢʠ ʥʘʫʢʠ 
ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʵʪʦʪ ʘʬʦʨʠʟʤ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʣʠʢʦʤʫ ʥʝʤʝʮʢʦʤʫ 

ʬʠʣʦʩʦʬʫ ʀ. ʂʘʥʪʫ. ʉ ʘʬʦʨʠʟʤʦʤ ʂʘʥʪʘ ʧʝʨʝʢʣʠʢʘʝʪʩʷ ʪʝʟʠʩ ɸ. 

ʕʡʥʰʪʝʡʥʘ: çʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʝʦʨʠʷ, ʵʪʦ ʢʦʛʜʘ ʚʩ yʭʦʨʦʰʦ 
ʠʟʚʝʩʪʥʦ, ʥʦ ʥʠʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʠʝʡ ʥʝ ʨʘʙʦʪʘʝʪ!è. 

ɹʝʜʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦ. 

ʆʥʦ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʭʦʯʝʪ ʵʪʦ ʚʠʜʝʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʠʣʠ ʥʝʪ. 
ɺ 2021 ʛ. ʛʨʫʧʧʘ ɸʅɸʃʀɿ ʧʦʜʚʦʜʠʪ ʠʪʦʛ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. ʊʘʢ ʩʦʰʣʠʩʴ ʟʚʟyʜʳ, ʯʪʦ ʫʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʵʪʦʪ ʛʦʜ ʦʙʲʷʚ-

ʣʝʥ çʛʦʜʦʤ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡè (http://www.kremlin.ru/ 
acts/news/64749, https://minobrnauki.gov.ru/god-nauki/). ʄʳ ʥʝ ʟʥʘ-

ʝʤ, ʢʪʦ ʛʦʪʦʚʠʣ ʵʪʦʪ ʜʦʢʫʤʝʥʪ ʜʣʷ ʇʨʝʟʠʜʝʥʪʘ, ʥʦ ʚ ʜʦʢʫʤʝʥʪʝ 

ʥʝʪ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʥʘʫʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʧʣʘʥʝ ʦʩʥʦʚʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʧʫʥʢʪʘ, ʭʦʪʴ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʧʦʠʩʢ 

ʨʝʝhʥʠʡ ʥʝʪʨʠʚʠʘʣʴʥʳʭ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ 
(http://government.ru/docs/41765/).  

ɺ ʦʙʱʝʡ ʤʘʩʩʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʦʨʠʩʦʚʳ-

ʚʘʝʪʩʷ (ʧʨʠ ʙʝʜʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ) ʙʝʟ-
ʟʘʙʦʪʥʦ-ʨʘʜʦʩʪʥʦʝ, ʯʫʪʴ ʣʠ ʥʝ ʢʘʨʥʘʚʘʣʴʥʦʝ, ʛʫʣʷʥʠʝ, ʥʘʧʦʤʠʥʘ-

ʶʱʝʝ çʧʠʨ ʚʦ ʚʨʝʤʷ ʯʫʤʳè. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʙʦʣʴʰʝ ʥʘʧʦʤʠʥʘʝʪ 

çʜʦʙʨʦʝ ʧʦʞʝʣʘʥʠʝ ʫʯʥyʳʤ ʰʘʛʘʪʴ ʚʧʝʨʜy ʠ ʩʦʚʝʨʰʠʪʴ ʇʈʆʈʓɺ 
ʚ ʥʘʫʢʝè ʙʝʟ ʢʦʥʢʨʝʪʠʢʠ ʚ ʯʘʩʪʠ ʮʝʣʝʡ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɽʱʸ ʚ 

2009 ʛʦʜʫ ʘʢʘʜʝʤʠʢ ʉ. ʂʘʧʠʮʘ ʚ ʠʥʪʝʨʚʴʶ ʝʞʝʥʝʜʝʣʴʥʠʢʫ çɸʨ-
ʛʫʤʝʥʪʳ ʠ ʌʘʢʪʳè (ˉ 37 ʦʪ 09.09.2009) ʩʢʘʟʘʣ: ç...ʋ ʥʘʩ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦʣʥʳʡ ʨʘʟʨʳʚ ʩʣʦʚ ʠ ʜʝʣ. ɺʩʝ ʛʦʚʦʨʷʪ ʦʙ ʠʥʥʦʚʘʮʠʷʭ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʥʝ ʜʝʣʘʝʪʩʷ ʥʠʯʝʛʦ, ʯʪʦʙʳ ʵʪʠ ʣʦʟʫʥʛʠ ʥʘʯʘʣʠ ʦʩʫʱʝʩʪʚ-
ʣʷʪɹʩʷ...è. 

ʇʦʚʪʦʨʶ ʝʱʝ ʨʘʟ. ʊʦ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʢʨʠʟʠʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫʞʝ ʜʘʚʥʦ, ʥʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ. ʆʧʪʠ-
ʤʠʟʤ ʜʦʙʘʚʣʷʶʪ ʫʩʧʝʭʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ. ʅʦ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ʫʧʦʨʥʦ çʤʘʨʰʠʨʫʝʪ ʥʘ 

ʤʝʩʪʝè. 
ʂʘʢ ʧʝʜʘʛʦʛ, ʠʤʝʶʱʠʡ ʙʦʣʴʰʦʡ ʦʧʳʪ, ʷ ʧʨʝʜʣʘʛʘʶ ʦʙʨʘʟ-

ʥʫʁ ʢʘʨʪʠʥʢʫ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʢʠ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ çʬʠʟʠʯʝ-

ʩʢʠʡ ʊʠʪʘʥʠʢè ʧʣʳʚʷ ʧʦ ʤʦʨʶ ʟʘʰʸʣ ʚ ʛʫʩʪʦʡ ʪʫʤʘʥ. ʅʠ ʫ ʢʘʧʠ-
ʪʘʥʘ, ʥʠ ʫ ʝʛʦ ʧʦʤʦʱʥʠʢʘ ʥʝʪ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ ʠ ʢʦʤʧʘʩʘ, ʯʪʦʙʳ 

https://minobrnauki.gov.ru/god-nauki/
http://government.ru/docs/41765/
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ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʩʫʜʥʘ ʠ ʥʝʦʙʭʦʜʠʤʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝ-

ʥʠʷ. 

ʂʘʧʠʪʘʥ ʧʦ ʦʪʩʫʪʩʪʚʠʶ ʚʦʣʥ ʟʘ ʢʦʨʘʙʣʸʤ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʩʫʜ-
ʥʦ ʧʝʨʝʩʪʘʣʦ ʜʚʠʛʘʪʴʩʷ. ʆʥ ʦʙʨʘʱʘʝʪʩʷ ʢ ʧʦʤʦʱʥʠʢʫ (ʧʦʟʠʪʠʚʠ-

ʩʪʫ). ʊʦʪ ʨʘʟʚʦʜʠʪ ʨʫʢʘʤʠ ʠ ʩʦʚʝʪʫʝʪ ʟʘʧʫʩʪʠʪʴ ʥʘ ʊʠʪʘʥʠʢʝ ʝʱ y

ʦʜʥʫ ʤʦʱʥʫʶ ʪʫʨʙʠʥʫ. ʅʝ ʧʦʤʦʛʣʦ. ʅʘ ʚʝʨʭʥʝʡ ʧʘʣʫʙʝ çʘʢʘʜʝ-
ʤʠʯʝʩʢʠʝ ʤʘʪʨʦʩʳè ʪʦʞʝ ʯʫʚʩʪʚʫʁ ʪ ʥʝʣʘʜʥʦʝ. ʆʥʠ ʧʨʝʜʣʘʛʘʶʪ 

ʩʚʦʠ ʚʘʨʠʘʥʪʳ. ʅʦ ʢʘʧʠʪʘʥ ʥʘʩʪʦʡʯʠʚ ʠ ʪʨʝʙʫʝʪ ʜʚʠʞʝʥʠʷ ʚʧʝ-

ʨyʜ. ɿʘʚʦʜʷʪ ʝʱy ʦʜʥʫ ʪʫʨʙʠʥʫ. ʕʬʬʝʢʪ ʪʦʪ ʞʝ. ɽʱ yʦʜʥʫ éʝʱy. 
ɺʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʛʦ ʊʠʪʘʥʠʢʘ ʧʦ ʚʦʜʝ ʩʥʫʶʪ ʙʘʨʢʘʩʳ ʩ 

çʘʣʴʪʝʨʥʘʪʠʚʱʠʢʘʤʠè. çɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʘʪʨʦʩʳè ʧʦ-ʩʚʦʝʤʫ 

ʚʠʜʷʪ ʧʨʠʯʠʥʳ ʦʩʪʘʥʦʚʢʠ ʩʫʜʥʘ. ʆʥʦ ʚ ʙʦʣʦʪʝ ʧʨʦʪʠʚʦʨʝʯʠʡ. ʅʝ-
ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʦʯʠʩʪʠʪʴ ʛʨʝʙʥʳʝ ʚʠʥʪʳ, ʜʨʫʛʠʝ ʧʨʠʚʟ̫ʳ-

ʚʘʶʪ ʢ ʊʠʪʘʥʠʢʫ ʚʝʨyʚʢʠ ʠ, ʧʦʜʦʙʥʦ ʙʫʨʣʘʢʘʤ, ʧʳʪʘʶʪʩʷ ʝʛʦ 

ʩʜʚʠʥʫʪʴ, ʥʦ ʝʩʪʴ ʠ ʪʘʢʠʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ çʤʝ-
ʪʦʜ ʙʘʨʦʥʘ ʄʶʥʭʛʘʫʟʝʥʘè. ɺʦʢʨʫʛ ʢʦʨʘʙʣʷ ʚʦʟʥʠʢʣʦ ʙʦʣʦʪʦ ʠʟ 

ʨʘʟʨʦʟʥʝʥʥʳʭ ʧʣʦʪʥʳʭ ʤʘʩʩ ʬʠʟʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ, ʦʙʣʝʧʠʚʰʠʭ 

ʢʦʨʘʙʣʴ ʠ ʚʳʜʝʣʷʶʱʠʭ ʪʫʤʘʥ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ. ɻʜʝ ʚʳ-
ʭʦʜ? ʅʠʢʪʦ ʥʝ ʧʨʝʜʣʦʞʠʪ ʯʫʪʴ ʩʜʘʪʴ ʥʘʟʘʜ, ʩʪʨʷʭʥʫʪʴ ʩʫʙʩʪʘʥ-

ʮʠʠ, ʩʤʳʪʴ ʩʪʘʨʦʝ ʥʘʟʚʘʥʠʝ ʠ ʧʦʡʪʠ ʥʦʚʳʤ ʢʫʨʩʦʤ çʧʦ ʟʚʸʟʜʘʤè 

ʥʘ ʢʦʨʘʙʣʝ çɻʥʦʩʝʦʣʦʛʠʷè. 
ɼʠʘʣʝʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣʠʟʤ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ çʪʦʯʢʘ ʟʨʝʥʠ̫  

ʞʠʟʥʠ, ʧʨʘʢʪʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʚʦʡ ʠ ʦʩʥʦʚʥʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ 

ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷè. ʕʪʦ ʠ çʢʘʨʪʘè, ʠ çʢʦʤʧʘʩè ʫʯʥyʦʛʦ. ɸ ʢʘʢ ʦʧʝ-
ʨʝʪʴʩʷ ʥʘ ʵʪʫ ʧʨʘʢʪʠʢʫ? ʀ ʯʪʦ ʦʥʘ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ? ʉʝʛʦʜʥʷ 

ʵʪʦ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ, ʥʝ ʨʝʰʠʚ ʢʦʪʦʨʳʡ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ʪʘʢ 

ʠ ʙʫʜʝʪ çʛʥʠʪʴè ʚ ʙʦʣʦʪʝ ʧʨʦʪʠʚʦʨʝʯʠʡ. ɺʦʧʨʦʩʘʤ ʚʳʨʘʙʦʪʢʠ 
ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʪʝʦʨʠʡ ʠ ʛʠʧʦʪʝʟ ʥʘ ʠʩʪʠʥʥʦʩʪʴ, ʧʦʩʣʝʜʫʶʱʝ-

ʤʫ ʘʥʘʣʠʟʫ ʜʦʧʫʱʝʥʥʳʭ ʫʯʥyʳʤʠ ʦʰʠʙʦʢ (ʧʦʯʪʠ ʟʘ 200 ʣʝʪ ʨʘʟ-

ʚʠʪʠʷ ʬʠʟʠʢʠ) ʠ ʚʳʙʦʨʫ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ 
ʧʦʩʚʷʱʝʥʘ ʵʪʘ ʢʥʠʛʘ.  

ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ çɼʠʘʛʥʦʟè ʤʳ ʧʦʟʥʘʢʦʤʠʤʩʷ ʩ ʢʨʘʪʢʠʤ ʠʟ-

ʣʦʞʝʥʠʝʤ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ 
(ʄʊʇ). ʕʪʘ ʪʝʦʨʠʷ ʝʩʪʴ ʢʦʥʮʝʥʪʨʘʪ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʙʱʝʯʝʣʦʚʝ-

ʯʝʩʢʦʛʦ ʦʧʳʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʟʠʪʠʚʠʟʤʘ, ʄʊʇ ʩʦʜʝʨʞʠʪ ʥʝ 

ʪʦʣʴʢʦ ʤʝʪʦʜʳ ʧʦʟʥʘʥʠʷ, ʥʦ ʠ ʢʨʠʪʝʨʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʜʝʣʠʪʴ 
ʠʩʪʠʥʫ ʦʪ ʟʘʙʣʫʞʜʝʥʠʡ ʠ ʦʰʠʙʦʢ. ɺ çɼʠʘʛʥʦʟʝè ʧʨʠʚʝʜyʥ ʠʩʪʦ-

ʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʬʠʟʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 200 ʣʝʪ, ʚʩʢʨʳʪʳ 
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ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʟʘʛʥʘʣʠ ʩʦʚʨʝʤʝʥʥʫʶ ʬʠʟʠʢʫ 
ʚ ʩʦʩʪʦʷʥʠʝ ʟʘʩʪʦʷ. 

ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ çʆʰʠʙʢʘ ʄʘʢʩʚʝʣʣʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʷ ʢʣʘʩ-

ʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡè ʜʘʥ ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʄʘʢʩʚʝʣʣʘ ʠ ʧʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʪʚʠ ʨʝʰʝʥʠʡ (ʤʛʥʦʚʝʥ-
ʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʠ ʟʘʧʘʟʜʳʚʘʶʱʠʝ ʧʦʪʝʥʮʠʘʣʳ). ɺ ʨʘʤʢʘʭ ʤʛʥʦ-

ʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʘʥʦ ʩʪʨʦʛʦʝ ʨʝh ʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ, ʨʘʩʩʤʦʪʨʝʥʳ ʤʘʛʥʠʪʥʳʝ ʷʚʣʝʥʠʷ ʠ 
ʫʩʪʨʘʥʝʥʳ ʚʩʝ ʧʘʨʘʜʦʢʩʳ ʢʚʘʟʠʩʪʘʪʠʢʠ. 

ɺ ʪʨʝʪʴʝʡ ʯʘʩʪʠ çʆʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʠ ʫʩʢʦʨʠʪʝʣʠè ʚʩʢʨʳʪʘ 

ʦʰʠʙʢʘ ʕʡʥʰʪʝʡʥʘ. ʆʥ ʥʝ ʤʦʛ ʦʪʣʠʯʠʪʴ ʩʫʱʥʦʩʪʴ ʦʪ ʷʚʣʝʥʠʷ ʠ 

ʜʘʣ ʥʝʚʝʨʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʃʦʨʝʥʮʘ. ʇʦʢʘʟʘ-
ʥʦ, ʯʪʦ çʟʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠè ʠ çʩʞʘʪʠʝ ʤʘʩʰʪʘʙʘè ï ʵʪʦ ʦʙʳʯ-

ʥʳʝ ʷʚʣʝʥʠʷ. ɺ ʨʝʘʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ ʩʦ-

ʭʨʘʥʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 
(ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʠʥʝʨʮʠʘʣʥɹʳʭ ʩʠʩʪʝʤ, ʘ 

ʚʨʝʤʷ ʜʣʷ ʥʠʭ ʝʜʠʥʦ!). ɼʘʥʦ ʥʦʚʦʝ ʦʙʲʷʩʥʝʥʠʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ 

ʷʚʣʝʥʠʡ. ʇʦʢʘʟʘʥʦ ʪʘʢʞʝ, ʯʪʦ ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʤʝʭʘʥʠʢʘ ʥʝʢʦʨ-
ʨʝʢʪʥʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʥʝ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʥʮʠʧ ʥʘʠʤʝʥʴʰʝʛʦ 

ʜʝʡʩʪʚʠʷ. ɺʩ yʵʪʦ ʠʤʝʝʪ ʚʘʞʥʳʝ ʩʣʝʜʩʪʚʠʷ ʜʣʷ ʪʝʦʨʠʠ ʫʩʢʦʨʠʪʝ-
ʣʝʡ ʠ ʪʝʦʨʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. 

ɺ ʯʝʪʚʝʨʪʦʡ ʯʘʩʪʠ çʇʝʨʝʜʥʠʡ ʢʨʘʡ ʥʘʫʢʠ ï ʵʪʦ ʢʚʘʨʢʠ ʠ 

ʢʚʘʥʪʳ? ʅʝʪ. ʇʝʨʝʜʥʠʡ ʢʨʘʡ ʩʝʛʦʜʥʷ ï ʪʝʨʤʦʜʠʥʘʤʠʢʘ!è ʧʨʦʚʝ-
ʜyʥ ʘʥʘʣʠʟ ʄʂʊ ʠ ʧʦʢʘʟʘʥʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʵʪʦʡ ʪʝʦʨʠʠ. ʇʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʪʝʧʣʦ ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʤʘʪʝʨʠʠ, ʦʙʣʘʜʘʶʱʠʡ 
ʩʠʣʦʚʳʤʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʧʨʠ-

ʤʝʥʠʪʴ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʢ 
ʦʙʲʷʩʥʝʥʠʶ ʪʝʧʣʦʚʳʭ ʷʚʣʝʥʠʡ. 

ɺr ʚʦʜʳ ʚ ʢʘʞʜʦʡ ʯʘʩʪʠ ʢʘʩʘʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ 
ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. 
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1. ʇʈʀʏʀʅʓ ʂʈʀɿʀʉɸ ʉʆɺʈɽʄɽʅʅʆʁ ʌʀɿʀʂʀ 

(ɺʉʂʈʓʊʀɽ ʀ ɼʀɸɻʅʆɿ) 

 
ɸʅʅʆʊɸʎʀʗ 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʘʥʘʣʠʟʫ ʦʰʠʙʦʢ ʚ ʥʘʫʯʥʳʭ 

ʪʝʦʨʠʷʭ ʠ ʠʩʪʦʯʥʠʢʫ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʆʙʳʯʥʦ ʜʣʷ ʦʧʠʩʘʥʠʷ 
ʧʨʦʙʣʝʤ ʬʠʣʦʩʦʬʳ ʦʧʠʨʘʶʪʩʷ ʥʘ ʬʠʣʦʩʦʬʠʶ ʧʦʟʠʪʠʚʠʟʤʘ. 

ɿʜʝʩʴ ʠʟʣʦʞʝʥ ʪʘʢʞʝ ʧʦʜʭʦʜ ʩ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ. 

ʉʦʧʦʩʪʘʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʟʠʪʠʚʠʟʤʘ ʠ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ ʤʘʪʝʨʠʘʣʠʟ-

ʤʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɼʝʣʘʝʪ-

ʩʷ ʚʳʚʦʜ, ʯʪʦ ʧʦʟʠʪʠʚʠʟʤ çʙʝʩʧʦʤʦʱʝʥè ʥʝ ʪʦʣʴʢʦ ʚ ʚʦʧʨʦʩʘʭ 
ʛʥʦʩʝʦʣʦʛʠʠ, ʥʦ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʬʠʟʠʢʠ. 

ʈʘʙʦʪʘ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ ʪʝʤ, ʢʪʦ ʛʦʪʦʚʠʪʩʷ ʢ ʩʜʘʯʝ ʵʢʟʘʤʝʥʦʚ 

ʧʦ ʬʠʣʦʩʦʬʠʠ ʥʘʫʢʠ (ʰʢʦʣʴʥʠʢʘ, ʩʪʫʜʝʥʪʘʤ, ʘʩʧʠʨʘʥʪʘʤ, ʩʦ-
ʪʨʫʜʥʠʢʘʤ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʚʩʝʤ ʥʝʨʘʚʥʦʜʫʥhʳʤ ʢ ʪʝʢʫɦ ʝʤʫ 

ʩʦʩʪʦʷʥʠʶ ʬʠʟʠʢʠ.  

 
ʇʈɽɼʀʉʃʆɺʀɽ 

ʗ ʦʙʳʯʥʳʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʬʠʟʠʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ 

ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʬʘʢʫʣʴʪʝʪʝ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʪʨʝʤʣʝʥʠʝ ʜʦʚʝʩʪʠ ʜʦ 
ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʫʯʝʙʥʦʛʦ ʠ ʥʘʫʯʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʬʠʣʦʩʦʬʠʠ. ʗ ʥʝ 

ʷʚʣʷʶʩʴ ʬʠʣʦʩʦʬʦʤ-ʧʨʦʬʝʩʩʠʦʥʘʣʦʤ. ʂʘʢ ʠ ʚʩʝ ʤʦʠ ʦʜʥʦʢʫʨʩ-
ʥʠʢʠ, ʷ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ ʦʪʥʦʩʠʣʩʷ ʩ ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʢ ʬʠ-

ʣʦʩʦʬʠʠ.  

ʕʪʦʤʫ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʳʝ ʦʩʥʦʚʘʥʠʷ. ʄʳ ʞʘʣʝʣʠ, ʯʪʦ ʟʘʪʨʘ-
ʯʝʥʥʦʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʚʨʝʤʷ, ʙʝʟʜʘʨʥʦ ʧʦʪʝʨʷʥʦ. 
ʕʪʦ ʦʱʫʱʝʥʠʝ ʩʦʭʨʘʥʠʣʦʩʴ ʫ ʤʝʥʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ.  

ʀʟʫʯʘʪʴ ʬʠʣʦʩʦʬʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʦʡ çʛʦʨʝè ʫʯʝʙʥʠʢʦʚ, 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʦʥʦʛʨʘʬʠʡ, ʩʪʘʪʝʡ ʠ ʪ.ʜ. ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 
ʂʘʢ ʛʦʚʦʨʠʪʩʷ, çʥʘ ʜʝʩʷʪʦʡ ʩʪʨʘʥʠʮʝ ʪʝʙʷ ʦʜʦʣʝʚʘʝʪ ʩʦʥè, ʢʦʪʦ-

ʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʧʦʙʝʜʠʪʴ ʥʠʢʘʢʠʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ. ʆʙʠʣʠʝ 

ʜʫʙʣʠʨʫʶʱʝʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʦʙʠʣʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʩʦʧʫʪʩʪʚʫ-
ʶʱʠʭ, ʥʦ ʙʝʩʧʦʣʝʟʥʳʭ ʧʦʥʷʪʠʡ, ʜʝʣʘʝʪ ʘʥʘʣʠʟ ʚʦʧʨʦʩʦʚ ʬʠʣʦʩʦ-
ʬʠʠ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ. 
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ɺʦʪ ʧʦʯʝʤʫ ʙʳʣ ʚʳʙʨʘʥ ʚʪʦʨʦʡ ʧʫʪʴ: ʧʫʪʴ ʩʘʤʦʩʪʦʷʪʝʣʥɹʦʛʦ 

ʦʩʤʳʩʣʝʥʠʷ, ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ çʦʯʠʱʝʥʠʷè ʧʨʝʜʤʝʪʘ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʬʠʣʦʩʦʬʠʠ (ʛʨʫʙʦ ʛʦʚʦʨʷ) 
çʥʘʚʦʟʘè. 

 ʂʦʛʜʘ ʢʘʩʘʝʰʴʩʷ ʦʩʥʦʚʘʥʠʡ ʬʠʟʠʢʠ, ʧʨʠʭʦʜʠʪʩʷ ʟʘʪʨʘʛʠ-
ʚʘʪʴ ʧʦʯʪʠ ʚʩʝ ʪʝʦʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʇʦʵʪʦʤʫ, 

ʯʠʪʘʷ ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʳ ʜʦʣʞʥʳ ʦʪʥʝʩʪʠʩʴ ʢ ʥʝʤʫ ʢʨʠ-

ʪʠʯʝʩʢʠ, ʥʝ ʧʨʠʥʠʤʘʷ ʥʘ ʚʝʨʫ ʪʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʪ ʘʚʪʦʨ. ʀ ʚʪʦʨʦʝ. 
ʏʪʦʙʳ çʥʝ ʫʪʦʤʣʷʪʴè ʫʤʥʦʛʦ ʯʠʪʘʪʝʣʷ ʦʙʠʣʠʝʤ ʬʠʣʦʩʦʬʩʢʠʭ 

ʪʝʨʤʠʥʦʚ, ʷ ʙʫʜʫ ʩʪʘʨʘʪʴʩʷ ʙʳʪʴ ʢʨʘʪʢʠʤ, ʥʝʤʥʦʛʦʩʣʦʚʥʳʤ ʠ 
ʪʦʯʥʳʤ.  

ʀʪʘʢ, ʚ ʧʫʪʴ. 

 

ɺɺɽɼɽʅʀɽ 

ʂʦʛʜʘ ʥʘʯʠʥʘʝʰʴ ʠʟʣʘʛʘʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʘʩʭʦʜʠʪʩʷ 

ʩ ʫʩʪʦʷʚʰʠʤʠʩʷ, ʧʨʠʚʳʯʥʳʤʠ ʜʦʛʤʘʤʠ, ʚʩʝʛʜʘ ʠʥʪʝʨʝʩʥʦ: ʢʘʢ 

ʚʦʩʧʨʠʤʝʪ ʯʠʪʘʪʝʣʴ ʪʚʦʠ ʤʳʩʣʠ, ʠʜʝʠ, ʨʝʟʫʣʴʪʘʪʳ? ʉʪʨʘʭʘ ʥʝʪ, 
ʧʦʩʢʦʣʴʢʫ ʪʳ ʠʟʣʘʛʘʝʰʴ ʩʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʁ ʪʩʷ, ʥʘ ʪʚʦʡ 

ʚʟʛʣʷʜ, ʜʦʩʪʦʚʝʨʥʳʤʠ. ʆʥʠ ʪʝʙʝ ʟʥʘʢʦʤʳ ʠ ʧʨʠʚʳʯʥʳ, ʥʦ ʦʥʠ ʥʝ 

ʟʥʘʢʦʤʳ ʜʨʫʛʠʤ. ʇʦʵʪʦʤʫ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʥʝ ʩʣʝʜʫʝʪ ʠʟʙʝ-
ʛʘʪʴ ʛʠʧʦʪʝʟ ʠ ʠʟʣʘʛʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦ ʩʩʳʣʢʘʤʠ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʭʦʯʝʪʩʷ çʥʘʛʨʫʞʘʪʴè ʩʦʟʥʘʥʠʝ ʯʠʪʘʪʝʣʷ ʙʘ-

ʥʘʣʴʥʳʤʠ ʠʩʪʠʥʘʤʠ ʠ ʠʟʚʝʩʪʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ 
ʪʦʩʢʫ. ʇʦʵʪʦʤʫ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʦ ʧʨʠʥʮʠʧʫ çʨʘ-

ʟʫʤʥʦʡ ʜʦʩʪʘʪʦʯʥʦʩʪʠè ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʯʠʪʘʪʝʣʶ ʩʘʤʦʤʫ ʥʘʡʪʠ 
ʦʪʚʝʪʳ ʥʘ ʥʝ ʜʦ ʢʦʥʮʘ ʨʘʩʢʨʳʪʳʝ ʪʝʤʳ. 

ʀʪʘʢ, ʥʘʯʥʤy ʩ ʥʘʟʚʘʥʠʷ ʨʘʙʦʪʳ. çʇʨʠʯʠʥʳ ʢʨʠʟʠʩʘ ʩʦʚʨʝ-
ʤʝʥʥʦʡ ʬʠʟʠʢʠè ï ʫʩʪʦʷʚʰʝʝʩʷ ʧʦʥʷʪʠʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʯʠʪʘʪʝʣʝʡ 

ʧʦʥʠʤʘʝʪ, ʯʪʦ ʨʝʯʴ ʧʦʡʜʝʪ ʥʝ ʦ çʨʝʢʣʘʤʝ ʛʫʙʥʦʡ ʧʦʤʘʜʳè ʠʣʠ 

çʧʝʨʝʯʠʩʣʝʥʠʠ ʧʨʦʙʣʝʤ ʬʠʟʠʢʠè. ʇʨʦʙʣʝʤʳ ʟʥʘʢʦʤʳ ʢʘʢ ʧʨʝʜ-
ʩʪʘʚʠʪʝʣʷʤ çʘʣʴʪʝʨʥʘʪʠʚʥʦʡè, ʪʘʢ ʠ çʘʢʘʜʝʤʠʯʝʩʢʦʡè ʥʘʫʢʠ. 

ʇʝʨʚʳʝ ʨʘʟʚʝʨʥʫʣʠ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʀʥʪʝʨʥʝʪʝ, ʧʦ-

ʩʢʦʣʴʢʫ ʠʭ ʥʝ ʜʦʧʫʩʢʘʶʪ ʢ çʪʦʣʩʪʳʤè ʞʫʨʥʘʣʘʤ. ɺʪʦʨʳʝ ʧʨʝʜʧʦ-
ʯʠʪʘʶʪ ʩʢʨʳʚʘʪʴ ʪʨʫʜʥʦʩʪʠ, ʢʘʢ ʷ ʧʦʣʘʛʘʶ, ʯʪʦʙʳ ʠʤ ʥʝ çʦʙʨʝʟʘ-

ʣʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝè. ʀʤ ʚʘʞʥʦ ʨʘʧʦʨʪʦʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʙ 
çʫʩʧʝʭʘʭè.  
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ʅʘʰʘ ʛʣʘʚʥʘʷ ʮʝʣʴ: ʫʩʪʘʥʦʚʠʪʴ ʧʦʜʣʠʥʥʳʝ ʧʨʠʯʠʥʳ ʢʨʠʟʠ-

ʩʘ, ʧʦʥʷʪʴ, ʢʘʢ ʨʘʟʚʠʚʘʣʩʷ ʢʨʠʟʠʩ ʚʦ ʚʨʝʤʝʥʠ ʠ ʢ ʢʘʢʠʤ ʧʨʦʙʣʝ-

ʤʘʤ ʚ ʬʠʟʠʢʝ ʦʥ ʧʨʠʚʸʣ. ʕʪʦʤʫ ʧʦʤʦʞʝʪ ʧʨʦʮʝʜʫʨʘ çʚʩʢʨʪrʠʷè, 
ʪ.ʝ. ʘʥʘʣʠʟ ʦʰʠʙʦʢ, ʧʨʠʚʝʜʰʠʭ ʢ ʢʨʠʟʠʩʫ. ɿʥʘʥʠʝ ʦʰʠʙʦʢ ʧʦʟʚʦ-

ʣʠʪ ʧʦʩʪʘʚʠʪʴ ʪʦʯʥʳʡ ʜʠʘʛʥʦʟ çʙʦʣʴʥʦʡ ʬʠʟʠʢʝè. ʇʦʩʪʘʥʦʚʢʘ ʜʠ-

ʘʛʥʦʟʘ ʥʝ ʧʨʦʩʪʘʷ ʧʨʦʙʣʝʤʘ. ʆʪ ʢʘʯʝʩʪʚʘ ʜʠʘʛʥʦʟʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 
ʚʳʙʦʨ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʬʠʟʠʢʠ. 

ɼʠʘʛʥʦʟ (ʛʨʝʯ. ŭɘɎɔɜɤůɘɠ, ʣʘʪ. diagnosis çʨʘʩʧʦʟʥʘʚʘʥʠʝè; ʦʪ 
dia çʚʨʦʟʴè + gnosis çʟʥʘʥʠʝè) ï ʤʝʜʠʮʠʥʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʦʙʩʣʝʜʫʝʤʦʛʦ, ʦʙ ʠʤʝʶɦ ʝʤʩʷ ʟʘ-

ʙʦʣʝʚʘʥʠʠ (ʪʨʘʚʤʝ) ʠʣʠ ʦ ʧʨʠʯʠʥʝ ʩʤʝʨʪʠ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʪʝʨʤʠ-
ʥʘʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʨʠʥʷʪʳʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʤ̫ʠ ʠ ʥʦʤʝʥʢʣʘ-
ʪʫʨʦʡ ʙʦʣʝʟʥʝʡ.  

ʇʫʩʪʴ ʚʘʩ ʥʝ ʧʫʛʘʝʪ ʵʪʘ ʤʝʜʠʮʠʥʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ. ʇʦ ʩʫ-

ʱʝʩʪʚʫ, ʜʠʘʛʥʦʟ ʩʦʩʪʦʷʥʠʷ ʪʝʦʨʠʡ ʚ ʬʠʟʠʢʝ ʦʟʥʘʯʘʝʪ ʘʥʘʣʠʟ ʧʝʨ-
ʚʠʯʥʳʭ (ʠʩʭʦʜʥʳʭ) ʧʨʠʯʠʥ, ʧʨʠʚʝʜʰʠʭ ʢ çʙʦʣʝʟʥʝʥʥʦʤʫ ʩʦʩʪʦʷ-
ʥʠʶè ʬʠʟʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʤʝʪʘʩʪʘʟʘʤ. 

 

1.1. ʌʀʃʆʉʆʌʀʗ ʂɸʂ ʊɽʆʈʀʗ ʇʆɿʅɸʅʀʗ 

1.1.1. ʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʬʠʣʦʩʦʬʠʷ 

1.1.2. ʈʦʣʴ ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝʛʦʨʠʡ 

 

1.1.1. ʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʬʠʣʦʩʦʬʠʷ. 

ʀʩʭʦʜʥʳʝ ʧʦʥʷʪʠʷ. ʇʦʟʠʪʠʚʠʟʤ ʂʦʥʪʘ ʥʘʨʫʰʠʣ ʪʨʘʜʠʮʠʦʥ-
ʥʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʝʜʤʝʪʘ ʬʠʣʦʩʦʬʠʠ ʠ ʨʦʣʠ ʬʠʣʦʩʦʬʠʠ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠ. ʄʳ ʫʞʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʢʨʠʪʠʢʦʚʘʣʠ ʪʦʯ-
ʢʫ ʟʨʝʥʠʷ ʂʦʥʪʘ [1]. ʀʟʣʦʞʠʤ ʥʘʰʝ ʚʠʜʝʥʠʝ ʧʨʦʙʣʝʤʳ.  

ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʧʨʦʪʝʢʘʝʪ ʧʦʩʪʦʷʥʥʦ, ʪʦ ʫʩʢʦʨʷ̫ ʩʴ, 
ʪʦ ʟʘʤʝʜʣʷʷ ʩʚʦʡ ʪʝʤʧ. ʇʨʝʞʜʝ, ʯʝʤ ʚʦʟʥʠʢʣʘ ʬʠʣʦʩʦʬʠʷ, ʜʦʣʞʝʥ 

ʙʳʣ ʚʦʟʥʠʢʥʫʪʴ ʷʟʳʢ ʦʙʱʝʥʠʷ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ, 
ʥʠ ʥʘʫʢʫ, ʥʠ ʬʠʣʦʩʦʬʠʶ.  

ʗʟʳʢ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʨʤʠʥʳ. ʊʝʨʤʠʥʳ ï ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʝ̡ʢ-

ʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʗʟʳʢ, ʩʧʦʩʦʙʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ, ʩʨʘʚʥʠʚʘʪʴ, 
ʦʙʦʙʱʘʪʴ ʷʚʣʝʥʠʷ ï ʚʩʸ ʵʪʦ ʧʦʨʦʜʠʣʦ ʬʦʨʤʘʣʴʥʫʶ ʣʦʛʠʢʫ.  

ʀʤʝʥʥʦ ʬʦʨʤʘʣʴʥʘʷ ʣʦʛʠʢʘ, ʙʳʣʘ, ʝʩʪʴ ʠ ʙʫʜʝʪ ʦʜʥʠʤ ʠʟ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ ʧʦʟʥʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʆʥʘ ʩʪʘʣʘ ʦʩʥʦʚʦʡ 
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ʤʘʪʝʤʘʪʠʢʠ, ʧʦʨʦʜʠʣʘ ʧʨʠʥʮʠʧ ʧʨʠʯʠʥʥʦʩʪʠ ʠ ʜʨʫʛʠʝ ʧʨʠʥʮʠʧʳ 

ʧʦʟʥʘʥʠʷ. ʌʦʨʤʘʣʴʥʘʷ ʣʦʛʠʢʘ ʝʩʪʴ ʬʫʥʜʘʤʝʥʪ ʬʠʣʦʩʦʬʠʠ ʠ ʚʩʝʭ 

ʥʘʫʢ. ʀʪʘʢ, ʬʠʣʦʩʦʬʠʷ ʚʦʟʥʠʢʣʘ ʤʥʦʛʦ ʨʘʥʴʰʝ ʣʶʙʳʭ ʥʘʫʯʥʳʭ 
ʜʠʩʮʠʧʣʠʥ. ʆʥʘ ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʧʦʟʥʘʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʦʩ-

ʥʦʚʦʡ ʥʘʫʢ. ʅʘʧʨʠʤʝʨ, ʝʱʸ ʚʦ ʚʨʝʤʝʥʘ ʅʴʪʁʦʥʘ ʬʠʟʠʢʫ ʠʤʝʥʦ-
ʚʘʣʠ çʥʘʪʫʨʬʠʣʦʩʦʬʠʝʡè.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʟʥʘʚʘʪʴ ʥʝʢʠʡ ʦʙʲʝʢʪ, ʥʝʦʙʭʦʜʠʤʦ: 

- ʦʧʠʨʘʪʴʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʫʶ ʤʦʜʝʣʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ. 

ɿʜʝʩʴ ʚ ʦʙʦʙʱʸʥʥʦʡ ʬʦʨʤʝ ʬʠʢʩʠʨʫʶʪʩʷ ʩʚʦʡʩʪʚʘ ʠ ʩʚʷʟʠ ʦʙʝ̡ʢ-
ʪʦʚ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʤʠʨʘ (ʨʝʘʣʴʥʳʝ ʠ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ). ʀʤʝʥʥʦ 

ʟʜʝʩʴ ʨʝʰʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʚʦʧʨʦʩ ʬʠʣʦʩʦʬʠʠ ʦ ʧʝʨʚʠʯʥʦʩʪʠ ʩʦ-
ʟʥʘʥʠʷ ʠʣʠ ʤʘʪʝʨʠʠ; 

- ʠʤʝʪʴ ʫʩʪʦʡʯʠʚʳʝ ʬʠʣʦʩʦʬʩʢʠʝ ʢʘʪʝʛʦʨʠʠ ʦʪʦʙʨʘʞʘʶɦ ʠʝ 
ʘʩʧʝʢʪʳ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ (ʤʘʪʝʨʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʨʝʤʷ ʠ ʜʨ.); 

- ʠʤʝʪʴ ʠ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʧʦʟʥʘʥʠʷ (ʣʦʛʠʢʘ, 
ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʠʥʜʫʢʮʠʷ, ʜʠʘʣʝʢʪʠʢʘ ʠ ʪ.ʜ.); 

- ʦʧʠʨʘʪʴʩʷ ʥʘ ʢʨʠʪʝʨʠʠ ʥʘʫʯʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʜʝʣʠʪʴ 
ʠʩʪʠʥʫ ʦʪ ʟʘʙʣʫʞʜʝʥʠʡ ʠ ʦʰʠʙʦʢ. 

ʅʘʫʯʥʘʷ ʠʩʪʠʥʘ = ʦʙʲʝʢʪʠʚʥʘʷ ʠʩʪʠʥʘ ï ʵʪʦ ʪʘʢʦʝ ʩʦʜʝʨʞʘ-

ʥʠʝ ʟʥʘʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʯʝʣʦʚʝʢʘ, ʥʠ ʦʪ ʯʝʣʦʚʝʯʝ-
ʩʪʚʘ.  

ɿʜʝʩʴ ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʟʘʤʝʯʘʥʠʝ. ʃʝʥʠʥ ʚ ʩʚʦʝʡ çʄʘʪʝ-

ʨʠʘʣʠʟʤʝ ʠ ʵʤʧʠʨʠʦʢʨʠʪʠʮʠʟʤʝè ʧʠʰʝʪ ʦ çʧʘʨʪʠʡʥʦʩʪʠ ʠʩʪʠʥʳè, 
ʦ çʢʣʘʩʩʦʚʦʤ ʭʘʨʘʢʪʝʨʝ ʠʩʪʠʥʳè. ʕʪʦ ʠʟʜʝʨʞʢʠ, ʩʚʟ̫ʘʥʥʳʝ ʩ ʧʦ-

ʯʠʪʘʥʠʝʤ ʃʝʥʠʥʳʤ ʄʘʨʢʩʘ. ɽʩʣʠ ʠʩʪʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʪʠʠ ʠʣʠ 
ʢʣʘʩʩʘ, ʪʦ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ çʧʘʨʪʠʡʥʦʡ ʠʣʠ ʢʣʘʩʩʦʚʦʡè. ʆʥʘ ʪʝʨʷʝʪ 

ʩʪʘʪʫʩ çʦʙʲʝʢʪʠʚʥʦʡè ʠʩʪʠʥʳ. ɿʜʝʩʴ ʧʨʘʚʠʣʥɹʝʝ ʛʦʚʦʨʠʪʴ ʥʝ ʦ 
ʢʣʘʩʩʦʚʦʤ, ʘ ʦ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʤ ʭʘʨʘʢʪʝʨʝ ʠʩʪʠʥʳ.  

ɺʩʸ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʚʳʰʝ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʤʘʪʝʨʠʘʣʠʩʪʠ-

ʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ʠ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ [2]. ʂʘʢ 
ʠʟʚʝʩʪʥʦ, ʧʦʟʠʪʠʚʠʟʤ ʥʝ ʩʤʦʛ ʨʝʰʠʪʴ ʯʝʪʚʝʨʪʳʡ ʚʦʧʨʦʩ. ʋ ʧʦʟʠ-

ʪʠʚʠʩʪʦʚ ʧʨʦʙʣʝʤʘ ʢʨʠʪʝʨʠʝʚ ʥʘʫʯʥʦʩʪʠ ʧʦʩʪʘʚʣʝʥʘ çʩ ʥʦʛ ʥʘ ʛʦ-

ʣʦʚʫè: ʬʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʥʘʫʯʥʳʝ ʪʝʦʨʠʠ ʠ 
ʦʧʨʘʚʜʳʚʘʪʴ ʠʭ ʩʦʜʝʨʞʘʥʠʝ (ʧʦʣʠʪʠʢʘ çʣʘʢʝʡʩʪʚʘè). ʇʦʵʪʦʤʫ 

ʚʳʚʦʜʳ ʧʦʟʠʪʠʚʠʩʪʦʚ ʥʝ ʤʦʛʫʪ ʠʤʝʪʴ ʩʪʘʪʫʩʘ çʥʘʫʯʥʳʭè. ɺ ʣʫʯ-

ʰʝʤ ʩʣʫʯʘʝ ʚʳʚʦʜʳ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤ ʤʥʝʥʠʝʤ ʧʦ-
ʟʠʪʠʚʠʩʪʘ [1], [2].   
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ɹʘʟʠʩ ʠ ʥʘʜʩʪʨʦʡʢʘ. ʌʠʣʦʩʦʬʠʷ ʚʦʟʥʠʢʣʘ ʢʘʢ ʧʝʨʚʘʷ ʥʘʫʯ-
ʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʦʧʝʨʝʜʠʚ ʤʘʪʝʤʘʪʠʢʫ, ʘʩʪʨʦʥʦʤʠʶ, ʬʠʟʠʢʫ ʠ ʪ.ʜ. 

ʄʘʪʝʤʘʪʠʢʘ ʙʳʣʘ ʧʦʨʦʞʜʝʥʘ ʬʠʣʦʩʦʬʠʝʡ ʠ ʬʦʨʤʘʣʥɹʦʡ ʣʦʛʠʢʦʡ. 

ʆʥʘ ʧʦ ʩʚʦʝʤʫ ʩʪʘʪʫʩʫ ʜʦʣʞʥʘ ʙʳʣʘ ʚʦʟʥʠʢʥʫʪʴ ʠ ʚʦʟʥʠʢʣʘ ʨʘʥʝʝ 
ʜʨʫʛʠʭ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʣʶʙʘʷ ʥʘʫʯ-

ʥʘʷ ʜʠʩʮʠʧʣʠʥʘ (ʪʝʦʨʠʷ) ʩʦʜʝʨʞʠʪ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʵʣʝʤʝʥʪʳ 
ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ ʪʦʣʴʢʦ ʚ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦʤ ʚʠʜʝ.   

ʈʦʣʴ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ, ʧʦʜʦʙ-
ʥʦ ʚʪʷʛʠʚʘʶʱʝʡ ʚʦʜʫ ʛʫʙʢʝ, ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʚ ʩʝʙʝ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʠ ʦʙʦʙʱʘʝʪ ʠʭ. ʅʦ ʦʥʘ 

ʥʝ ʧʨʦʩʪʦ ʠʭ çʦʙʲʝʜʠʥʷʝʪè, ʦʥʘ ʦʯʠʱʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʢʠ ʦʪ 
ʚʪʦʨʦʩʪʝʧʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʩʦʭʨʘʥʷʷ ʠ ʢʦʥʮʝʥʪʨʠʨʫʷ ʚ ʩʝʙʝ 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʬʠʣʦʩʦʬʠʷ ʤʘʪʝʨʠʘʣʠʟʤʘ ʚʳʩʪʫ-

ʧʘʝʪ ʢʘʢ ʢʦʥʮʝʥʪʨʘʪ ʠʩʪʦʨʠʯʝʩʢʦʡ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, 
ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʥʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʡ ʢʨʠʪʝʨʠʠ ʥʘʫʯʥʦʩʪʠ. 

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʧʨʘʢʪʠʢʘ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʛʨʘʥʠʯʝʥʘ, ʬʠʣʦ-
ʩʦʬʠʷ ʢʘʢ ʢʨʠʪʝʨʠʡ ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ ʥʝ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʧʦʣʥʦ-

ʪʦʡ, ʪ.ʝ. ʥʝ ʩʧʦʩʦʙʥʘ ʚʳʷʚʠʪʴ ʘʙʩʦʣʶʪʥʫʶ ʠʩʪʠʥʫ. ʆʜʥʘʢʦ ʚʜrʝ-

ʣʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʠʩʪʠʥʫ ʠ ʦʪʜʝʣʠʪʴ ʦʪ ʦʰʠʙʦʯʥʳʭ ʩʦʧʫʪʩʪʚʫ-
ʶʱʠʭ ʧʦʣʦʞʝʥʠʡ ʦʥʘ ʩʧʦʩʦʙʥʘ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ, ʤʳ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʜʚʝ 

ʚʘʞʥʳʭ ʯʘʩʪʠ ʧʦʟʥʘʥʠʷ: ʧʝʨʝʤʝʥʥʫʶ ʯʘʩʪʴ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʩʪʦʡʯʠʚʫʶ çʧʦʩʪʦʷʥʥʫʶè ʯʘʩʪʴ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʘʷ  
ʯʘʩʪʴ ï ʵʪʦ ʙʘʟʠʩ. ɹʘʟʠʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʪʝʦʨʠʶ ʧʦʟʥʘʥʠʷ  

(= ʬʠʣʦʩʦʬʠʶ), ʫʩʪʦʡʯʠʚʳʝ, ʧʨʦʚʝʨʝʥʥʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʦ-

ʣʦʞʝʥʠʷ ʥʘʫʢʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʨʝʟʫʣʴʪʘʪʳ 
ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪ.ʜ. ʇʝʨʝʤʝʥ-

ʥʘʷ ʯʘʩʪʴ, ʪ.ʝ. ʥʘʜʩʪʨʦʡʢʘ, ʝʩʪʴ ʣʶʙʘʷ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʥʘʫʯʥʘʷ 

ʪʝʦʨʠʷ. ʆʥʘ ʤʘʣʦ ʫʩʪʦʡʯʠʚʘ, ʧʦʩʢʦʣʴʢʫ ʥʦʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʠʩʧʨʘʚʣʝʥʠʝ ʩʪʘʨʳʭ ʦʰʠʙʦʢ ʠ ʪ.ʜ. ʤʦʛʫʪ ʢʦʨʝʥ-
ʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʪʝʦʨʠʠ.  

ʀʟʶʤʠʥʢʘ ʚ ʪʦʤ, ʯʪʦ ʠʩʪʦʨʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ (= ʵʢʩʧʝʨʠ-

ʤʝʥʪ) ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʪ ʪʝʦʨʠʠ. ʊʝʦʨʠʷ 
ʤʦʞʝʪ ʙʳʪʴ ʦʪʚʝʨʛʥʫʪʘ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʦʭʨʘʥʷ-

ʶʪʩʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʝʦʨʠʠ çʥʝ ʙʝʟ-

ʦʨʫʞʥʳè. ʋ ʥʠʭ ʚʩʝʛʜʘ ʝʩʪʴ ʤʝʪʦʜ çʧʨʦʙ ʠ ʦʰʠʙʦʢè, ʢʦʪʦʨʳʡ 
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ʧʦʟʚʦʣʷʝʪ ʵʤʧʠʨʠʯʝʩʢʦʤʫ ʟʥʘʥʠʶ ʨʘʩʰʠʨʷʪʴʩʷ ʜʘʣʴʰʝ ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʩʦʩʪʦʷʥʠʷ ʪʝʦʨʠʠ. ɹʘʟʠʩ ï ʵʪʦ ʦʩʥʦʚʘ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʭʘ-
ʨʘʢʪʝʨʘ ʨʘʟʚʠʪʠʷ ʟʥʘʥʠʷ, ʜʘʞʝ ʝʩʣʠ ʠʜʝʪ ʩʤʝʥʘ ʪʝʦʨʠʡ.  

ʉʜʝʣʘʝʤ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʟʘʤʝʯʘʥʠʝ: ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʥʘʫʯ-

ʥʫʶ ʪʝʦʨʠʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ çʧʨʦʝʢʮʠʶè ʤʘʪʝʨʠʘʣʠ-
ʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ. ʊʘʢ ʚʦʟʥʠʢʘʶʪ ʨʘʟʣʠʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳ: ʬʠ-

ʟʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ ʠ ʪ.ʜ. ʀ ʚʦʪ, ʯʪʦ ʟʘʤʝʯʘʪʝʣʴʥʦ. ɺʦ-ʧʝʨʚʳʭ, 
ʚʩʝ ʵʪʠ ʜʠʩʮʠʧʣʠʥʳ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʙʱʝʥʘʫʯʥʳʝ ʤʝʪʦʜʳ ʧʦʟʥʘ-

ʥʠʷ ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʨʘʟʚʠʚʘʶʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. ɺʦ-ʚʪʦʨʳʭ, ʠʩʭʦʜʥʳʝ ʩʠʩʪʝʤʳ ʢʨʠʪʝʨʠʝʚ ʥʘʫʯʥʦʩʪʠ ʫ 
ʚʩʝʭ ʦʜʠʥʘʢʦʚʳ, ʧʦʵʪʦʤʫ ʤʝʞʜʫ ʪʝʦʨʠʷʤʠ ʥʝ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʦ-
ʚʘʪʴ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ. 

 

1.1.2. ʈʦʣʴ ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝʛʦʨʠʡ. 

ʗʚʣʝʥʠʝ ʠ ʩʫʱʥʦʩʪʴ. ɺ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ ʬʠʣʦʩʦʬʩʢʠʝ ʢʘʪʝ-

ʛʦʨʠʠ ç̫ʚʣʝʥʠʝ ʠ ʩʫʱʥʦʩʪʴè ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʘʨʘʜʦʢʩʦʚ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʷʭ. ʀʤʝʥʥʦ ʦ ʥʠʭ 
çʩʧʦʪʢʥʫʣʠʩʴè ʄʘʭ, ɸʚʝʥʘʨʠʫʩ, ʕʡʥʰʪʝʡʥ ʠ ʜʨʫʛʠʝ ʬʠʟʠʢʠ. ɼʘ-

ʞʝ ʩʝʡʯʘʩ ʦʯʝʥʴ ʤʘʣʦ ʬʠʟʠʢʦʚ ʧʨʘʚʠʣʴʥʦ ʧʦʥʠʤʘʶʪ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ ʷʚʣʝʥʠʝʤ ʠ ʩʫʱʥʦʩʪʴʶ. ʆʢʨʫʞʘʶʱʠʡ ʥʘʩ ʤʠʨ ʤʘʪʝʨʠʘ-
ʣʝʥ. ʄʳ ʧʦʟʥʘʝʤ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʠ ʠʟʫʯʘʝʤ ʠʭ ʩʚʦʡʩʪʚʘ 
ʪʦʣʴʢʦ ʯʝʨʝʟ ʷʚʣʝʥʠʷ. 

ʃʝʥʠʥ ʧʠʩʘʣ: çʄʘʪʝʨʠʷ ʝʩʪʴ ʬʠʣʦʩʦʬʩʢʘʷ ʢʘʪʝʛʦʨʠʷ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʘʥʘ ʯʝʣʦʚʝʢʫ ʚ 
ʦʱʫʱʝʥʠʷʭ ʝʛʦ, ʢʦʪʦʨʘʷ ʢʦʧʠʨʫʝʪʩʷ, ʬʦʪʦʛʨʘʬʠʨʫʝʪʩʷ, ʦʪʦʙ-
ʨʘʞʘʝʪʩʷ ʥʘʰʠʤʠ ʦʱʫʱʝʥʠʷʤʠ, ʩʫʱʝʩʪʚʫʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʠʭè. 

ʄʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʘʪʝʨʠʠ, ʠʩʧʦʣʴʟʫʷ ʦʨ-

ʛʘʥʳ ʯʫʚʩʪʚ (ʟʨʝʥʠʝ, ʩʣʫʭ, ʦʙʦʥʷʥʠʝ ʦʩʷʟʘʥʠʝ ʠ ʜʨ.). ʅʦʩʠʪʝʣʷʤʠ 

(ʧʝʨʝʥʦʩʯʠʢʘʤʠ) ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʪ, ʟʚʫʢ, ʪʝʧʣʦ, ʟʘʧʘʭ 
ʠ ʪ.ʜ. ʃʶʙʳʝ ʧʨʠʙʦʨʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ çʧʨʦʜʦʣʞʝʥʠʝè 

ʥʘʰʠʭ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ. ʄʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʦʢʨʫʞʘʶʱʠʡ ʥʘʩ ʤʠʨ, 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʷʚʣʝʥʠʡ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʜʣʷ ʥʘʩ ʧʝʨʚʠʯʥʳʤʠ 
ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʠʨʝ. ʀʟʫʯʘʷ ʠʭ ʠ ʦʙʦʙʱʘʷ, ʤʳ 

ʥʘʯʠʥʘʝʤ ʧʦʟʥʘʚʘʪʴ ʩʫʥɦʦʩʪʴ ɻʪʠʭ ʷʚʣʝʥʠʡ, ʪ.ʝ. ʤʳ ʥʘʯʠʥʘʝʤ 
ʩʪʨʦʠʪʴ ʢʘʨʪʠʥʫ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʚ ʬʦʨʤʝ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ.  
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ʇʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʦʪ ʷʚʣʝʥʠʡ ʢ ʩʫʱʥʦʩʪʠ, ʦʪ 

ʩʫʱʥʦʩʪʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʢ ʩʫʱʥʦʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ. 

ʕʪʦ ʧʨʦʮʝʩʩ ʥʘʧʦʤʠʥʘʝʪ ʧʨʦʮʝʜʫʨʫ ʩʥʷʪʠʷ ʣʠʩʪʴʝʚ ʩ ʢʦʯʘʥʘ ʢʘ-
ʧʫʩʪʳ. ʉʥʘʯʘʣʘ ʧʝʨʚʳʡ ʩʣʦʡ, ʟʘʪʝʤ ï ʚʪʦʨʦʡ ʠ ʪ.ʜ., ʢʘʢ ʧʫʪʴ ʢ ʙʦ-

ʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʩʫʪʠ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʜʦʣʞʥʳ ʙʳʪʴ 
ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ:  

ɺʦ-ʧʝʨʚʳʭ, ʜʦʣʞʝʥ ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʢʠʡ ʤʘʪʝʨʠ-

ʘʣʥɹʳʡ ʦʙʲʝʢʪ ʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʢʫʶ ʩʫʱʥʦʩʪʴ, ʧʦʜʣʝʞʘʱʫʶ ʧʦʟʥʘʥʠʶ. 

ɺʦ-ʚʪʦʨʳʭ, ʜʦʣʞʝʥ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʦʟʥʘʶʱʠʡ ʩʫʙʲʝʢʪ ï 

ʥʘʙʣʶʜʘʪʝʣʴ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʫʱʥʦʩʪʴ ʧʨʝʜʩʪʘʝʪ ʚʩʝʛʜʘ ʚ ʬʦʨʤʝ 

ʷʚʣʝʥʠʷ. ʅʘʙʣʶʜʘʪʝʣʴ ʠʩʩʣʝʜʫʝʪ çʷʚʣʝʥʠʝè (ʨʝʛʠʩʪʨʠʨʫʝʪ ʝʛʦ 
ʥʘʣʠʯʠʝ, ʠʟʤʝʨʷʝʪ ʝʛʦ ʧʘʨʘʤʝʪʨʳ, ʥʘʙʣʶʜʘʝʪ, ʦʧʠʩʳʚʘʝʪ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʠ ʪ.ʜ.), ʯʪʦʙʳ ʧʦʥʷʪʴ ʩʫʱʥʦʩʪʴ. ʈʝʛʠʩʪʨʠʨʫʝʤʦʝ 

ʥʘʙʣʶʜʘʪʝʣʝʤ ʷʚʣʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ 
ʦʪ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʢ ʥʘʙʣʶʜʘʪʝʣʶ ʠ ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ 
ʷʚʣʝʥʠʷ.   

ɺ-ʪʨʝʪʴʠʭ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʙʣʶʜʘʝʤʦʤ (ʨʝʛʠʩʪʨʠʨʫʝʤʦʤ) 

ʷʚʣʝʥʠʠ ʜʦʩʪʘʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩʯʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʝ-

ʨʝʥʦʩʯʠʢʘ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʤʥʦʛʠʝ ʦʙʲʝʢʪʳ: ʩʚʝʪʦʚʳʝ ʚʦʣʥʳ, 
ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʪʝʧʣʦ ʠ ʪ.ʜ. ʠʣʠ ʤʛʥʦʚʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ. ʇʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʢ ʥʘʙʣʶ-
ʜʘʪʝʣʶ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʩʢʘʞʝʥʠʡ. 

ɻʣʘʚʥʳʤ ʥʦʩʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʠʟʠʢʝ ʷʚʣʷʝʪʩʷ ʩʚʝʪ ʠ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ. ʈʘʜʠʩʪʳ ʭʦʨʦʰʦ ʟʥʘʶʪ, ʯʪʦ ʪʨʘʩʩʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʙʳʚʘʝʪ ʥʝʫʩʪʦʡʯʠʚʦʡ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʤʘʛʥʠʪʥʳʭ ʙʫʨʴ. ɺʦʟʥʠʢʘʶʪ ʠʩʢʘʞʝʥʠʷ, ʰʫʤʦʚʳʝ ʧʦ-
ʤʝʭʠ ʠ ʪ.ʜ. ʇʦʵʪʦʤʫ ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʫʱʥʦʩʪʴ (ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ) ʧʦ ʧʦʣʫʯʝʥʥʦʤʫ ʩʠʛʥʘʣʫ (ʷʚʣʝʥʠʶ) ʥʝ ʚʩʝʛʜʘ ʫʜʘyʪʩ̫ ʧʦʣ-
ʥʦʩʪʴʶ ʠ ʙʝʟ ʦʰʠʙʦʢ. 

ʋ ʚʘʩ ʚ ʨʫʢʘʭ ʢʨʫʧʥʳʡ ʙʨʠʣʣʠʘʥʪ. ɺʳ ʧʦʚʦʨʘʯʠʚʘʝʪʝ ʝʛʦ, 
ʨʘʩʩʤʘʪʨʠʚʘʷ ʛʨʘʥʠ ʠ ʣʶʙʫʷʩʴ ʢʨʘʩʦʪʦʡ. ʇʨʠ ʢʘʞʜʦʤ ʧʦʚʦʨʦʪʝ 

ʙʨʠʣʣʠʘʥʪʘ ʚʳ ʚʠʜʠʪʝ ʥʦʚʦʝ ʷʚʣʝʥʠʝ. ʀʟʫʯʘʷ ʙʨʠʣʣʠʘʥʪ, ʚʳ ʭʦ-

ʪʠʪʝ ʧʦʟʥʘʪʴ ʥʝʢʦʪʦʨʫʶ ʚʘʞʥʫʶ ʜʣʷ ʚʘʩ ʩʫʱʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ 
ʥʘʣʠʯʠʝ ʪʨʝʱʠʥ, ʜʝʬʝʢʪʦʚ ʦʛʨʘʥʢʠ, ʚʢʨʘʧʣʝʥʠʡ. ʕʪʠ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʝʩʪʴ ʧʨʦʷʚʣʝʥʠʝ ʩʫʱʥʦʩʪʠ. ʆʥʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʚʳ 

ʧʦʚʝʨʥʝʪʝ ʙʨʠʣʣʠʘʥʪ. ʃʶʙʦʡ ʧʦʚʦʨʦʪ ʙʨʠʣʣʠʘʥʪʘ ʝʩʪʴ ʫʩʣʦʚʠʝ 



17 

ʜʣʷ ʝʛʦ ʠʟʫʯʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ. ʅʘʢʦʥʝʮ, ʚʳ ʫʩʪʘʣʠ ʠ ʩʧʨʷʪʘʣʠ 

ʙʨʠʣʣʠʘʥʪ ʚ ʢʘʨʤʘʥ. ʗʚʣʝʥʠʷ ʠʩʯʝʟʣʠ. ɸ ʩʫʱʥʦʩʪʴ? ʅʝ ʚʦʣʥʫʡ-
ʪʝʩʴ ï ʦʥʘ ʚ ʚʘʰʝʤ ʢʘʨʤʘʥʝ! 

ʀʪʘʢ, ʤʳ ʤʦʞʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʘʞʥʦʝ ʧʨʘʚʠʣʦ (çʟʦʣʦʪʦʝ 
ʧʨʘʚʠʣʦè), ʧʦʟʚʦʣʷʶʱʝʝ ʦʪʜʝʣʠʪʴ ʩʫʱʥʦʩʪʴ ʦʪ ʷʚʣʝʥʠʷ.  

çɿʦʣʦʪʦʝ ʧʨʘʚʠʣʦè ʛʣʘʩʠʪ [3]: 

ʗʚʣʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʝʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ʉʫʱʥʦʩʪʴ ʦʪ ʫʩʣʦʚʠʡ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʟʘʚʠʩʠʪ,  

ʦʥʘ ʠʥʚʘʨʠʘʥʪʥʘ. 

ɿʦʣʦʪʦʝ ʧʨʘʚʠʣʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʨʘʟʨʝʰʠʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 
ʧʘʨʘʜʦʢʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦʢʘʟʘʪʴ, ʯʪʦ çʤʳʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥ-

ʪʳè ɸ. ʕʡʥʰʪʝʡʥʘ ʠʤʝʶʪ ʥʝʚʝʨʥʦʝ ʦʙʲʷʩʥʝʥʠʝ. ʕʡʥh ʪʝʡʥ ʩʦ-

ʚʝʨʰʘʝʪ ʦʙʳʯʥʫʶ ʜʣʷ ʥʝʛʦ ʛʥʦʩʝʦʣʦʛʠʯʝʩʢʫʶ ʦʰʠʙʢʫ, ʦʪʦʞ-
ʜʝʩʪʚʣʷʷ ʷʚʣʝʥʠʝ ʠ ʩʫʱʥʦʩʪʴ (çʧʦʜʤʝʥʘ ʩʫʱʥʦʩʪʠ ʷʚʣʝʥʠʝʤè). 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʘʚʪʦʨʫ ʉʊʆ, ʥʦ ʠ ʪʝʤ, ʢʪʦ ʙʝʟʦʛʦʚʦ-

ʨʦʯʥʦ ʧʨʠʥʷʣ ʦʰʠʙʦʯʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʝʛʦ çʤʳʩʣʝʥʥʳʭ ʵʢʩ-
ʧʝʨʠʤʝʥʪʦʚè ʥʘ ʚʝʨʫ.  

ʀʪʘʢ, ʦʧʠʨʘʷʩʴ ʥʘ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʧʦʟʥʘʥʠʷ 

ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ, ʤʳ çʚʳʣʦʚʠʣʠè ʦʜʥʫ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʰʠ-

ʙʦʢ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ. ʕʪʦ çʧʝʨʚʳʡ ʢʘʨʘʩʠʢè. ʇʦʜʨʦʙʥʦʩʪʠ ʚ 
[3]. 

ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝʛʦ-
ʨʠʡ ʵʪʦ ʦʜʠʥ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʦʰʠʙʦʢ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ. ʉʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʧʨʘʚʠʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʠʣʦʩʦʬʩʢʠʭ ʢʘʪʝ-

ʛʦʨʠʡ ʠ ʠʭ ʢʦʨʨʝʢʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦ ʦʜʠʥ ʠʟ ʢʨʠʪʝʨʠʝʚ ʧʨʦ-
ʚʝʨʢʠ ʥʘ ʥʘʫʯʥʦʩʪʴ ʧʦʣʦʞʝʥʠʡ ʠʟʫʯʘʝʤʦʡ ʪʝʦʨʠʠ. 

 

ʉʩʳʣʢʠ: 

1. ɺ.ɸ. ʂʫʣʠʛʠʥ., ʄ.ɺ. ʂʦʨʥʝʚʘ, ɻ.ɸ. ʂʫʣʠʛʠʥʘ. ʇʦʟʠʪʠʚʠʟʤ 
ʵʪʦ ʷʜ ʜʣʷ ʥʘʫʢʠ. http://www.trinitas.ru/rus/doc/0001/ 
005d/00012407.htm 

2. ɺ.ɸ. ʂʫʣʠʛʠʥ. ʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʧʦʟʥʘʥʠʷ 

ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ. 
http://www.trinitas.ru/rus/doc/0001/005c/00012135.htm  

3. ɺ.ɸ. ʂʫʣʠʛʠʥ. ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʠ ʫʩʢʦʨʠʪʝʣʠ. 
http://www.trinitas.ru/rus/doc/0016/001h/00164534.htm 

http://www.trinitas.ru/rus/doc/0001/005d/00012407.htm
http://www.trinitas.ru/rus/doc/0001/005d/00012407.htm
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1.2. ʊʈʀ ʀʉʊʆʏʅʀʂɸ, ʊʈʀ ʉʆʉʊɸɺʅʓʍ ʏɸʉʊʀ 

1.2.1. ʆ ʧʦʟʠʪʠʚʠʟʤʝ  

1.2.2. ʇʝʨʚʳʡ ʠʩʪʦʯʥʠʢ ï ʆʊʆ ʢʘʢ ʦʰʠʙʢʘ 

1.2.3. ɺʪʦʨʦʡ ʠʩʪʦʯʥʠʢ ʦʰʠʙʦʢ ï ʄʂʊ 

1.2.4. ʊʨʝʪʠʡ ʠʩʪʦʯʥʠʢ ï ʦʰʠʙʢʘ ʄʘʢʩʚʝʣʣʘ 

1.2.1. ʆ ʧʦʟʠʪʠʚʠʟʤʝ. 

ʅʘ XVIII ʚʝʢ ʧʨʠʭʦʜʠʪʩʷ ʦʩʦʙʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʝ ʟʘʧʘʜʥʦ-

ʝʚʨʦʧʝʡʩʢʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʤʳʩʣʠ ï ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʵʧʦ-

ʭʘ ʇʨʦʩʚʝʱʝʥʠʷ. ɺ XVIII  ʚʝʢʝ ʚ ʦʙʱʝʩʪʚʝ ʧʨʦʠʩʭʦʜʠʣ ʦʪʢʘʟ ʦʪ 
ʨʝʣʠʛʠʦʟʥʦʛʦ ʤʠʨʦʧʦʥʠʤʘʥʠʷ, ʧʨʦʜʠʢʪʦʚʘʥʥʦʛʦ ʭʨʠʩʪʠʘʥʩʢʠʤʠ 

ʜʦʛʤʘʪʘʤʠ, ʠ ʦʙʨʘʱʝʥʠʝ ʢ ʨʘʟʫʤʫ ʢʘʢ ʢ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʠʩʪʦʯʥʠ-

ʢʫ ʧʦʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ ʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʆʬʠʮʠ-
ʘʣɹʥʘʷ ʥʘʫʢʘ ʦʩʚʦʙʦʞʜʘʣʘʩʴ ʦʪ ʦʙʨʝʤʝʥʠʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʚʷʟʢʠ ʢ ʙʠʙʣʝʡʩʢʠʤ ʢʘʥʦʥʘʤ. XVIII  ʚʝʢ ʜʘʣ ʚʝʣʠʢʠʭ ʬʠʣʦʩʦ-

ʬʦʚ ʠ ʫʯʸʥʳʭ: ɼôɸʣʘʤʙʝʨ, ɼ. ɹʝʨʢʣʠ, ɼ. ʖʤ, ʀ. ʂʘʥʪ, ɻ. ʃʝʡʙ-
ʥʠʮ, ɼ. ʃʦʢʢ, ɾ-ɾ. ʈʫʩʩʦ ʠ ʜʨ. 

ʇʦʟʠʪʠʚʠʟʤ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʬʠʣʦʩʦʬʩʢʦʝ ʩʫʙʲʝʢʪʠʚʥʦ-
ʠʜʝʘʣʠʩʪʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ. ʆʥʦ ʚʦʟʥʠʢʣʦ ʚ 30-40-ʝ ʛʛ. XIX ʚ. ʠ ʧʦ-

ʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʙʣʘʛʦʜʘʨʷ ʪʨʫʜʘʤ ʬʨʘʥʮʫʟʩʢʦ-

ʛʦ ʤʳʩʣʠʪʝʣʷ ʆ. ʂʦʥʪʘ. ʇʦʷʚʣʝʥʠʝ ʬʠʣʦʩʦʬʠʠ ʂʦʥʪʘ ʟʘʢʦʥʦʤʝʨ-
ʥʦ. ʅʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʧʠʨʘ-

ʶʱʠʭʩʷ ʥʘ ʫʤʦʟʨʠʪʝʣʴʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ (ʤʝʭʘʥʠʢʘ, ʦʧʪʠʢʘ, ʘʩʪʨʦʥʦʤʠʷ, ʭʠʤʠʷ, ʪʝʨʤʦ-
ʜʠʥʘʤʠʢʘ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʦʙʨʝʣʠ ʩʘʤʦʩʪʦʪ̫ʝʣʴʥʦʩʪʴ, ʪʨʝʙʦʚʘʣʦ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʧʨʠʚʝʜʝʥʠʷ ʚ ʧʦʨʷʜʦʢ ʥʘʫʯʥʳʭ ʠ ʬʠʣʦʩʦʬʩʢʠʭ 
ʟʥʘʥʠʡ.  

ʉʣʦʞʠʚʰʝʝʩʷ ʧʦʣʦʞʝʥʠʝ ʥʘʧʦʤʠʥʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʀʥʪʝʨ-
ʥʝʪ, çʟʘʩʦʨʸʥʥʳʡè ʨʝʢʣʘʤʦʡ ʠ ʥʝʥʫʞʥʦʡ (ʙʝʩʧʦʣʝʟʥʦʡ) ʠʥʬʦʨ-

ʤʘʮʠʝʡ. ʆ. ʂʦʥʪ ʫʢʘʟʳʚʘʝʪ ʥʘ "ʨʘʟʲʝʜʘʶʱʝʝ ʚʣʠʷʥʠʝ" ʩʧʝʮʠʘʣʠ-

ʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʪʨʫʜʘ ʠ ʚʳʚʦʜʠʪ ʦʪʩʶʜʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ çʥʦʚʦʡ 
ʥʘʫʢʠè (ʪ.ʝ. ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠ), ʢʦʪʦʨʘʷ ʠ ʧʨʠʟʚʘʥʘ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ çʧʨʝʜʫʧʨʝʜʠʪʴ ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʥʷ-
ʪʠʡè. 

ɿʜʝʩʴ ʂʦʥʪ ʜʝʣʘʝʪ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʰʠʙʦʯʥʳʡ ʰʘʛ. ʆʥ çʦʪ-
ʜʝʣʷʝʪè ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʬʠʣʦʩʦʬʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪ çʧʦʣʦ-

ʞʠʪʝʣʴʥʦʛʦ ʟʥʘʥʠʷè, ʪ.ʝ. ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʆʥ ʦʪʥʦʩʠʪ ʠʭ ʢ 
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ʩʧʝʢʫʣʷʪʠʚʥʦʤʫ ʟʥʘʥʠʶ. ʇʦ ʤʥʝʥʠʶ ʂʦʥʪʘ, ʬʠʣʦʩʦʬʩʢʠʡ ʩʧʦʨ 

ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʠʟʤʦʤ ʠ ʠʜʝʘʣʠʟʤʦʤ ʥʝ ʠʤʝʝʪ ʩʝʨʴyʟʥʳʭ ʦʩʥʦʚʘ-

ʥʠʡ ʠ ʙʝʩʩʤʳʩʣʝʥ. ʌʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʦʪʢʘʟʘʪʴʩʷ ʢʘʢ ʦʪ ʤʘʪʝʨʠʘ-
ʣʠʟʤʘ, ʪʘʢ ʠ ʦʪ ʠʜʝʘʣʠʟʤʘ ʠ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʦʟʠʪʠʚʥʦʤ (ʥʘʫʯ-
ʥʦʤ) ʟʥʘʥʠʠ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ: 

- ʬʠʣʦʩʦʬʩʢʦʝ ʟʥʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʳʤ ʠ ʜʦ-
ʩʪʦʚʝʨʥʳʤ; 

- ʜʣʷ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʬʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʫʯ-
ʥʳʡ ʤʝʪʦʜ ʧʨʠ ʧʦʟʥʘʥʠʠ ʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʜʨʫʛʠʭ ʥʘʫʢ; 

- ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʚ ʬʠʣʦʩʦ-
ʬʠʠ ï ʵʤʧʠʨʠʯʝʩʢʦʝ ʥʘʙʣʜʁʝʥʠʝ; 

- ʬʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʠʩʩʣʝʜʦʚʘʪʴ ʣʠʰʴ ʬʘʢʪʳ, ʘ ʥʝ ʠʭ ʧʨʠ-
ʯʠʥʳ, çʚʥʫʪʨʝʥʥʶʶ ʩʫʱʥʦʩʪʴè ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠ ʜʨʫʛʠʝ ʜʘ-
ʣʝʢʠʝ ʦʪ ʥʘʫʢʠ ʧʨʦʙʣʝʤʳ; 

- ʬʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʮʝʥʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ 
ʠ ʦʪ ʦʮʝʥʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ; 

- ʬʠʣʦʩʦʬʠʷ ʥʝ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ ʩʪʘʪʴ çʮʘʨʠʮʝʡ ʥʘʫʢè, 

ʩʚʝʨʭʥʘʫʢʦʡ, ʦʩʦʙʳʤ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ; ʦʥʘ 
ʜʦʣʞʥʘ ʩʪʘʪʴ ʢʦʥʢʨʝʪʥʦʡ ʥʘʫʢʦʡ, ʦʧʠʨʘʶʱʝʡʩʷ ʥʘ ʘʨʩʝʥʘʣ ʠʤʝʥ-

ʥʦ ʥʘʫʯʥʳʭ (ʘ ʥʝ ʢʘʢʠʭ-ʣʠʙʦ ʠʥʳʭ) ʩʨʝʜʩʪʚ, ʠ ʟʘʥʷʪʴ ʩʚʦʝ ʤʝʩʪʦ 
ʩʨʝʜʠ ʜʨʫʛʠʭ ʥʘʫʢ. 

ɽʩʣʠ ʚʳʨʘʞʘʪʴʩʷ ʧʨʦʩʪʳʤ ʷʟʳʢʦʤ, ʪʦ ʩʫʪʴ ʧʦʟʠʪʠʚʠʟʤʘ 

(ʣʶʙʦʛʦ!) ʟʘʢʣʶʯʝʥʘ ʚ ʝʛʦ ʣʦʟʫʥʛʝ: çʅʘʫʢʘ ï ʩʘʤʘ ʩʝʙʝ ʬʠʣʦʩʦ-
ʬʠʷ!è. ʂʦʥʪ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ (ʥʘʫʯʥʦʝ) ʟʥʘʥʠʝ 

ʩʧʝʢʫʣʷʪʠʚʥʦʡ (ʚ ʭʫʜʰʝʤ ʩʤʳʩʣʝ) ʬʠʣʦʩʦʬʠʠ.  ʀʟ ʪʝʟʠʩʘ ʩʣʝʜʫ-
ʝʪ, ʯʪʦ ʢʘʞʜʘʷ ʥʘʫʯʥʘʷ ʪʝʦʨʠʷ ʬʦʨʤʠʨʫʝʪ ʩʚʦʁ  ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʦ-

ʨʠʶ ʧʦʟʥʘʥʠʷ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʝʸ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. 
ʌʠʣʦʩʦʬʠʷ, ʢʘʢ ʪʘʢʦʚʘʷ, ʥʘʫʢʝ ʥʝ ʥʫʞʥʘ. 

ʋʯʸʥʳʡ ʧʦʣʫʯʘʝʪ çʩʚʦʙʦʜʫ ʪʚʦʨʯʝʩʪʚʘè (ʥʘ ʟʘʤʝʪʢʫ ʜʝʤʦ-

ʢʨʘʪʘʤ (!)), ʥʝ ʦʛʨʘʥʠʯʝʥʥʫʶ ʥʠʢʘʢʠʤ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ (ʬʠʣʦʩʦ-
ʬʠʝʡ). ʆʥ ʤʦʞʝʪ ʚʳʜʚʠʛʘʪʴ ʣʁ ʙʳʝ ʠʜʝʠ. ʊʝʦʨʠʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴ-

ʩʷ ʚ ʣʦʛʠʯʝʩʢʦʤ ʧʨʦʪʠʚʦʨʝʯʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʩʘʤʠʭ 

ʪʝʦʨʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʣʦʛʠʯʝʩʢʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʝʩʣʠ ʦʥʠ ʚ ʪʝʦʨʠʠ 
ʧʦʩʪʫʣʠʨʦʚʘʥʳ. ʕʪʦ ʫʧʨʦʱʥyʥʦʝ (ʚʫʣʴʛʘʨʥʦʝ) ʦʙʲʷʩʥʝʥʠʝ ʩʫʪʠ 
ʧʦʟʠʪʠʚʠʟʤʘ. ʅʦ ʦʥʦ ʙʣʠʟʢʦ ʢ ʠʩʪʠʥʝ. 
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ʀʟʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦ ʤʥʦʛʠʤ ʧʫʥʢʪʘʤ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʩʫʪʠ ʠ ʨʦʣʠ ʬʠʣʦʩʦʬʠʠ ʚ ʧʦ-

ʟʥʘʥʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʟʠʪʠʚʠʟʤʦʤ ʨʦʣʴ ʬʠ-
ʣʦʩʦʬʠʠ ʣʠʙʦ ʩʠʣʴʥʦ ʧʨʠʥʠʞʘʝʪʩʷ, ʣʠʙʦ ʫʜʘʣʷʝʪʩʷ ʠʟ ʧʦʟʥʘʥʠʷ 

ʚʦʦʙʱʝ. ʀʩʯʝʟʘʶʪ ʢʨʠʪʝʨʠʠ ʥʘʫʯʥʦʩʪʠ ʠ ʩʘʤʘ ʪʝʦʨʠʷ ʧʦʟʥʘʥʠʷ 
ʤʘʪʝʨʠʘʣʠʟʤʘ.  

ɺ ʨʘʙʦʪʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʬʠʣʦʩʦʬʦʚ ʤʝʣʴʢʘʶʪ 

ʩʩʳʣʢʠ ʥʘ ʊ. ʂʫʥʘ, ʀ. ʃʘʢʘʪʦʩʘ, ʇ. ʌʝʡʝʨʘʙʝʥʜʘ ʠ ʜʨ. ɺʳʩʢʘʞʫ 
ʩʦʙʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ. ʍʦʪʷ ʣʠʯʥʦ ʜʣʷ ʤʝʥʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʈʘʩʩʝʣ ʠ ʇʦʧʧʝʨ, ʭʦʪʷ ʠʭ ʨʘʙʦʪ rʥʝ ʣʠʰʝʥʳ ʦʰʠʙʦʢ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʥʠʛʠ ʊ. ʂʫʥʘ çʉʪʨʫʢʪʫʨʘ ʥʘʫʯʥʳʭ ʨʝʚʦʣʶʮʠʡè, 
ʦʥʘ ʦʧʠʩʳʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʩʤʝʥʫ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʆʥʘ ʥʝ ʢʘʩʘʝʪʩʷ, ʜʘ ʠ ʥʝ ʤʦʞʝʪ ʢʘʩʘʪʴʩʷ ʧʦʜʣʠʥʥʳʭ ʧʨʠʯʠʥ ʢʨʠ-
ʟʠʩʦʚ ʚ ʥʘʫʢʝ.  

ɺr  ʤʦʞʝʪʝ ʩʘʤʠ ʩʨʘʚʥʠʪʴ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʫ ʁʢʦʥʮʝʧʮʠʶ 
ʨʦʣʠ ʬʠʣʦʩʦʬʠʠ ʠ ʣʶʙʫʶ ʠʟ ʧʦʟʠʪʠʚʠʩʪʩʢʠʭ ʢʦʥʮʝʧʮʠʡ. ʇʦ-

ʩʣʝʜʥʠʝ ʤʘʣʦʧʨʠʛʦʜʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ ʠ ʧʨʦʚʝʨʢʠ 

ʠʭ ʦʙʲʝʢʪʠʚʥʦʩʪʠ. ʆʥʠ ʧʨʠʟʚʘʥʳ çʦʧʨʘʚʜʳʚʘʪʴè ʧʦʟʠʪʠʚʥʳʝ 
ʥʘʫʢʠ. ʕʪʦ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʫʯʸʥʳʝ ʩ ʧʨʝʥʝʙʨʝʞʝ-

ʥʠʝʤ ʦʪʥʦʩʷʪʩʷ ʢ çʬʠʣʦʩʦʬʠʠè. ʅʠʞʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʪʨʠ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʭ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʧʦʜʣʦʞʠʣʠ ʧʦʜ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ 
çʤʠʥʫ ʟʘʤʝʜʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷè. 

 

1.2.2. ʇʝʨʚʳʡ ʠʩʪʦʯʥʠʢ ï ʆʊʆ ʢʘʢ ʦʰʠʙʢʘ. 

ʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʬʠʣʦʩʦʬʠʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʤʘʪʝʨʠʘʣʥɹʳʡ 
ʤʠʨ ʙʝʟʛʨʘʥʠʯʝʥ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʆʙʱʝʡ ʊʝʦʨʠʠ 

ʆʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) ʵʪʦʪ ʧʨʠʥʮʠʧ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʤʠ-

ʨʦʧʦʥʠʤʘʥʠʷ ʥʘʨʫʰʘʝʪʩʷ (ʪʝʦʨʠʷ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ), ʘ ʧʦʪʦʤʫ 
ʆʊʆ ʟʘʩʣʫʞʠʚʘʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʨʘʩ-

ʭʦʞʜʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʩ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ.  

ʆʊʆ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʜʣʷ ʘʥʘʣʠʟʘ ʦʰʠʙʦʯʥʘʷ 

ʪʝʦʨʠʷ. ɺ ʥʝʡ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ. 
ʅʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʥʮʠʧʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠʥʝʨʮʠʘʣʥɹʦʡ 

ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩ. ʋʧʦʤʷʥʫʪʳʝ ʤʘʩʩʳ ʦʪʨʘʞʘʶʪ ʨʘʟʣʠʯʥrʝ 

ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʉ ʧʦʟʠʮʠʠ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ 
ʬʠʣʦʩʦʬʠʠ ʤʳ ʤʦʞʝʤ ʧʨʠʟʥʘʪʴ ʧʨʠʥʮʠʧ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ 
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ʵʪʠʭ ʤʘʩʩ. ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʠʤʝʝʪ ʛʨʘʥʠʮʳ ʧʨʠʤʝʥʠʤʦʩʪʠ, ʟʘ ʢʦʪʦ-
ʨʳʤʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʠʩʯʝʟʘʝʪ.  

ʇʨʠʟʥʘʥʠʝ çʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʘʩʩè ʭʦʪʷ ʙʳ ʪʦʣʴʢʦ ʩ ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʦʡ ʩʪʦʨʦʥʳè, ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʪʘʢʞʝ ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʩʚʦʡʩʪʚ) [1]. ʊʘʢʦʝ ʦʪʦʞ-
ʜʝʩʪʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʦʥʷʪʠʡ ʥʝʜʦʧʫʩʪʠʤʦ ʩ 
ʧʦʟʠʮʠʠ ʬʠʣʦʩʦʬʠʠ.  

ʊʝʧʝʨɹ ʤʳ ʦʙʩʫʜʠʤ ʚʪʦʨʫʶ ʧʨʦʙʣʝʤʫ ʆʊʆ ï ʧʨʦʙʣʝʤʫ ʠʥ-

ʪʝʨʧʨʝʪʘʮʠʠ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ɼʦ ʩʦʟʜʘʥʠʷ ʆʊʆ ʚ ʉʊʆ ʙʳʣʦ 
ʚʚʝʜʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ-ʚʨʝʤʷ ʄʠʥʢʦʚʩʢʦʛʦ. ʕʪʦ ʣʠʥʝʡʥʦʝ ʧʩʝʚʜʦ 
ɽʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

ʇʦʩʪʫʣʘʪ ʕʡʥʰʪʝʡʥʘ ʦʙ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʘʩʩ ʧʨʠʚʦʜʠʪ ʥʘʩ 

ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʠʩʘʥʠʷ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ 4-ʧʨʦʩʪʨʘʩʪʚʘ. ʂʘʢ 

ʫʪʚʝʨʞʜʘʶʪ ʛʝʦʤʝʪʨʳ, ʵʪʦ ʣʝʛʢʦ ʚʳʧʦʣʥʠʪʴ, ʝʩʣʠ ʟʘʜʘʪʴ ʜʣʷ ʥʝʛʦ 
ʤʝʪʨʠʯʝʩʢʠʡ ʪʝʥʟʦʨ. ʏʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʳ ʠ 

ʫʧʨʦʩʪʠʪʴ ʦʙʲʷʩʥʝʥʠʝ, ʤʳ ʧʨʦʜʝʣʘʝʤ ʵʪʫ ʧʨʦʮʝʜʫʨʫ ʥʘ ʧʨʠʤʝʨʝ 

ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʄʳ ʞʠʚʸʤ ʚ ʪʨʭyʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝ ʠ ʥʘʤ ʥʝ ʥʫʞʥʦ ʥʘʧʨʷʛʘʪʴ ʚʦʦʙʨʘʞʝʥʠʝ, ʯʪʦʙʳ ʦʩʤʳʩʣʠʪʴ 
çʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʭʠʪʨʦʩʪʠè. ʀʪʘʢ, ʥʘʯʥʸʤ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʢʨʠʚʦʣʠʥʝʡʥʦʝ 

ʪʨʸʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʟʥʘʷ ʤʝʪʨʠʯʝʩʢʠʡ ʪʝʥʟʦʨ gik. ʕʪʦʪ ʪʝʥ-
ʟʦʨ ʟʘʚʠʩʠʪ ʦʪ ʢʦʦʨʜʠʥʘʪ x, y, z, ʪ.ʝ. ʤʳ ʠʤʝʝʤ  

gik(x, y, z). ɿʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʧʝʨʚʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʚ XVIII  ʚʝ-

ʢʝ ʛʝʦʤʝʪʨʳ ʫʧʫʩʪʠʣʠ ʠʟ ʚʥʠʤʘʥʠʷ. ʏʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʢʨʠʚʦʣʠ-
ʥʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ ʧʦʩʪʨʦʠʪʴ ɽʚʢʣʠ-

ʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʩʧʦʣʦʞʠʚ ʚ ʥʸʤ ʪʨʠ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʦʩʠ x, y, 

z. ʊʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʤʳ ʩʤʦʞʝʤ ʚʚʝʩʪʠ ʜʣʷ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʪʨʠʯʝʩʢʠʡ ʪʝʥʟʦʨ. 

ʉʫʪʴ ʧʨʦʙʣʝʤʳ. çʇʫʩʪʷʯʦʢ!è - ʩʢʘʞʝʪʝ ʚʳ ʠ ʦʰʠʙʝʪʝʩ.ɹ 

ʕʪʦʪ çʧʫʩʪʷʯʦʢè ʥʝ ʟʘʤʝʪʠʣʠ ʃʦʙʘʯʝʚʩʢʠʡ, ɹʦʡʷʠ, ɻʘʫʩʩ ʠ ʜʨ. 

ʤʘʪʝʤʘʪʠʢʠ. ɸ ʚ ʯʸʤ ʩʫʪʴ ʠʭ çʧʨʦʤʘʭʘè? ɼʘ ʚ ʪʦʤ, ʯʪʦ, ʝʩʣʠ ʚʳ 
ʧʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʞʝʣʘʝʪʝ ʫʜʘ-

ʣʠʪʴ çʤʝʰʘʶʱʝʝè ʪʝʧʝʨʴ (ʣʠʰʥʝʝ) ɽʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʫ 

ʚʘʩ ʚʳʡʜʝʪ ʢʦʥʬʫʟ. ɺʤʝʩʪʝ ʩ ʦʩʷʤʠ ʵʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ x, y, z 
ʫ ʚʘʩ ʠʩʯʝʟʥʝʪ ʢʘʢ ʪʝʥʟʦʨ ʢʨʠʚʠʟʥʳ gik, ʪʘʢ ʠ ʧʦʩʪʨʦʝʥʥʦʝ ʨʘʥʝʝ 
ʢʨʠʚʦʣʠʥʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ! ʄʦʞʝʪʝ ʧʨʦʚʝʨʠʪʴ. 



22 

ɺr ʚʦʜ. ɺʳʚʦʜ ʧʦʣʫʯʠʣʩʷ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʡ. ʂʨʠʚʦʣʠʥʝʡʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʘʤʦʩʪʦ̫ʪʝʣʴʥʦ, ʙʝʟ ʠ ʚʥʝ 

ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʝʤʫ ɽʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ [2]. ʂʨʠʚʦʣʠʥʝʡʥʦʝ 
ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʜʦʙʥʦ ʢʫʨʠʥʦʤʫ ʷʠʯʢʫ ʚ çʘʚʦʩʴʢʝè ʠʟ ɽʚʢʣʠʜʦʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʋʜʘʣʠʪʝ ʩʝʪʢʫ, ʷʠʯʢʦ ʫʧʘʜʝʪ ʠ ʨʘʟʦʙʴʝʪʩʷ ʚʜʨʝʙʝʟ-

ʛʠ. ʅʘʰʝ ʦʙʲʷʩʥʝʥʠʝ ʦʰʠʙʢʠ ʛʝʦʤʝʪʨʦʚ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩ̫ ʪʨʸʭ-
ʤʝʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʆʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ 4-ʧʨʦʩʪʨʘʥʩʪʚʘ 
ʄʠʥʢʦʚʩʢʦʛʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʤʥʦʛʦʤʝʨʥʳʭ ʩʣʫʯʘʝʚ. 

ʉʣʝʜʩʪʚʠʝ. ʆʢʘʟʳʚʘʝʪʩ̫, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ ʵʪʦʪ ʧʫʪʴ, ʤʦʞʥʦ 
ʜʦʢʘʟʘʪʴ 5-ʡ ʧʦʩʪʫʣʘʪ ɽʚʢʣʠʜʘ (ʘʢʩʠʦʤʘ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ) [1]!  

ʀʣʣʶʩʪʨʘʮʠʷ (ɹʦʣʴʰʦʡ ʚʟʨʳʚ). ʉʦʛʣʘʩʥʦ ʥʘʠʙʦʣʝʝ ʧʨʦ-

ʩʪʳʤ ʦʙʲʷʩʥʝʥʠʷʤ (çʜʣʷ ʯʘʡʥʠʢʦʚè) ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ ʜʦ ɹʦʣʴh ʦ-
ʛʦ ɺʟʨʳʚʘ ʙʳʣʘ çʩʢʫʢʦʞʝʥʘè ʚ ʤʘʣʶʩʝʥʴʢʫʶ ʪʦʯʝʯʢʫ, ʦʢʨʫʞʸʥ-

ʥʫʶ çʧʫʩʪʦʡ çʧʫʩʪʦʪʦʡè, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ: çʦʢʨʫʞʸʥʥʫʶ çʥʠ-

ʯʝʤè. ʄʦʞʥʦ ʩʢʘʟʘʪʴ ʠʥʘʯʝ: çʕʪʫ ʪʦʯʢʫ (ʩʠʥʛʫʣʷʨʥʦʩʪʴ) ʦʢʨʫʞʘ-
ʣʦ ʥʠʯʪʦè. ɾʫʪʢʘʷ ʩ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʨʤʠʥʦ-
ʣʦʛʠʷ! 

ʇʨʦʜʦʣʞʠʤ. ʇʨʠʤʝʨʥʦ 13,799 Ñ 0,021 ʤʣʨʜ. ʣʝʪ ʥʘʟʘʜ ʧʦ 

ʥʝʠʟʚʝʩʪʥʳʤ ʧʨʠʯʠʥʘʤ ʧʨʦʠʟʦʰʝʣ ɹʦʣʴʰʦʡ ɺʟʨʳʚ, ʠ ʚʦʟʥʠʢʣʘ 

ʥʘʰʘ ɺʩʝʣʝʥʥʘʷ. ʕʪʦ ʦʬʠʮʠʘʣʴʥʘʷ ʚʝʨʩʠʷ. ʂʘʢʠʝ ʜʦʚʦʜʳ ʧʨʦʪʠʚ 
ʥʝʸ? 

ʂʘʢ ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʨʘʥʝʝ, ʢʨʠʚʦʣʠʥʝʡʥʦʝ 4-ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʝ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʣʠʥʝʡʥʦʛʦ 4-ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʠʥʢʦʚʩʢʦʛʦ. 

ʇʦʵʪʦʤʫ çʪʦʯʢʘ (ʩʠʥʛʫʣʷʨʥʦʩʪʴ)è ʙʫʜʝʪ ʦʙʷʟʘʪʝʣʴʥʦ (!) ʦʢʨʫʞʝʥʘ 
ʪʨʸʭʤʝʨʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʩʧʦʢʦʡʥʦ çʪʠʢʘʪʴ 

ʯʘʩʠʢʠè.  ʕʪʦ ʦʙʳʯʥʦʝ 4-ʧʨʦʩʪʨʘʥʩʪʚʦ ʄʠʥʢʦʚʩʢʦʛʦ! ʀʪʘʢ, ʆʊʆ 

ʵʪʦ ʪʝʦʨʠʷ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʰʠʙʢʘʭ. ʊʝʦʨʠʷ ʩʫʱʝʩʪʚʫʝʪ ʠ çʨʘʟ-
ʚʠʚʘʝʪʩʷè ʪʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʤʦʜʝ (ʜʦʛʤʘʪʠʟʤʫ). 

ɽʩʣʠ ʧʦʜʦʡʪʠ ʩ ʶʤʦʨʦʤ, ʪʦ ʫʯʸʥʳʤ ʩʣʝʜʦʚʘʣʦ ʙʳ ʠʩʢʘʪʴ 

çʪʝʨʨʦʨʠʩʪʘè ʩ ʟʘʞʠʛʘʣʢʦʡ, ʢʦʪʦʨʳʡ ʙʨʦʜʠʪ ʧʦ ʢʫʱʘʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ-ʚʨʝʤʝʥʠ ʄʠʥʢʦʚʩʢʦʛʦ ʠ ʠʱʝʪ ʵʪʫ çʪʦʯʢʫ (ʩʠʥʛʫʣʷʨʥʦʩʪʴ)è, 
ʯʪʦʙʳ ʝʸ ʚʟʦʨʚʘʪʴ!  

ɸ ʪʝʧʝʨʴ ʧʦʩʯʠʪʘʡʪʝ ʟʘʪʨʘʯʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʆʊʆ ʩʠʣʳ ʠ 
ʩʨʝʜʩʪʚʘ. ʉʢʦʣʴʢʦ ʟʘʱʠʱʝʥʦ ʜʠʩʩʝʨʪʘʮʠʡ! ʉʢʦʣʴʢʦ ʫʯʸʥʳʭ ʠʟ 

ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ ʪʨʘʪʷʪ ʥʘ ʵʪʫ ʬʘʥʪʘʟʠʶ ʩʚʦʠ ʩʠʣʳ ʠ ʚʨʝ-
ʤʷ! 

 



23 

1.2.3. ɺʪʦʨʦʡ ʠʩʪʦʯʥʠʢ ʦʰʠʙʦʢ ï ʄʂʊ. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ çʟʘʙʳʪʳʭ ɹʦʛʦʤè ʪʝʦʨʠʡ ʷʚʣʷʝʪʩʷ ʪʝʨʤʦ-
ʜʠʥʘʤʠʢʘ ʩʦ ʩʚʦʠʤʠ ʩʢʨʳʪʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʆʜʥʦʡ ʠʟ ʦ ʠhʙʦʢ 

ʷʚʣʷʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ (ʄʂʊ). ʄʳ ʥʘʯʥʸʤ 

ʧʨʦʚʝʨʢʫ ʩ ʄʂʊ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʟʜʝʩʴ çʨʦʞʜʘʝʪʩʷè ʫʪʚʝʨʞʜʝ-
ʥʠʝ ʦ çʪʝʧʣʦʚʦʡ ʩʤʝʨʪʠ ɺʩʝʣʝʥʥʦʡè. ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝ-

ʩʢʦʤʫ ʤʠʨʦʧʦʥʠʤʘʥʠʶ, ʤʘʪʝʨʠʷ ʩʫʱʝʩʪʚʫʝʪ ʚʝʯʥʦ ʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʝʧʨʝʨʳʚʥʦʤ ʜʚʠʞʝʥʠʠ. ɼʚʠʞʝʥʠʝ ʤʘʪʝʨʠʠ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʝ-
ʨʝʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʨʘʟʣʠʯ-

ʥʦʛʦ ʨʦʜʘ ʚʟʘʠʤʥʳʝ ʧʝʨʝʭʦʜʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʜʨʫʛ ʚ 
ʜʨʫʛʘ ʠ ʦʪ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʢ ʜʨʫʛʦʤʫ.  

 ʄʂʊ ʚʦʟʥʠʢʣʘ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʟʜʝʩʴ ʦʰʠʙ-
ʢʠ, ʚ ʢʦʥʮʝ XVII I ï ʥʘʯʘʣʝ XIX  ʚʝʢʘ. ʆʩʥʦʚʥʳʤ ʩʪʝʨʞʥʝʤ, ʚʦʢʨʫʛ 

ʢʦʪʦʨʦʛʦ ʩʪʨʦʠʪʩʷ ʦʙʲʷʩʥʝʥʠʝ ʪʝʧʣʦʚʳʭ ʷʚʣʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʧʦʥʷ-
ʪʠʝ çʠʜʝʘʣʴʥrʡ ʛʘʟè.  

ʀʜʝʘʣʴʥʳʡ ʛʘʟ.  ʄʦʣʝʢʫʣʳ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʠʤʝʶʪ ʩʣʝʜʫ-
ʶʱʠʝ ʩʚʦʡʩʪʚʘ: 

1. ʤʦʣʝʢʫʣʳ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʝʩʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ; 

2. ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʩʪʦʣʴ 

ʤʘʣʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʭ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʝʶ ʤʦʞʥʦ 
ʧʨʝʥʝʙʨʝʯʴ; 

3. ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʝʢʫʣ ʩʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʢ ʠʭ ʫʧʨʫʛʠʤ 

ʩʦʫʜʘʨʝʥʠʷʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩʦ ʩʪʝʥʢʘʤʠ ʩʦʩʫʜʘ, ʛʜʝ ʦʥʠ ʥʘʭʦ-
ʜʷʪʩʷ; 

4. ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦ ʚʨʝʤʝʥʠ ʩʦʫʜʘʨʝʥʠʷ ʤʥʦʛʦ ʤʝʥʴʰʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʤʝʞʫʪʢʦʤ ʚʨʝʤʝʥʝʤ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʩʪʦʣʢʥʦ-
ʚʝʥʠʷʤʠ;  

5. ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʝʢʫʣ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ (ʠʣʠ ʩʦ ʩʪʝʥ-
ʢʘʤʠ ʩʦʩʫʜʘ, ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʵʪʦʪ ʛʘʟ) ʦʪʩʫʪʩʪʚʫʝʪ; 

6. ʤʦʣʝʢʫʣʳ ʜʚʠʞʫʪʩʷ ʭʘʦʪʠʯʝʩʢʠ. 

ʄʳ ʩʝʡʯʘʩ ʧʨʦʚʝʨʠʤ ʩʚʦʡʩʪʚʘ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʥʘ ʚʥʫʪʨʝʥ-
ʥʶʶ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. 

 

ʇʨʠʤʝʨ.  ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʩʦʩʫʜ (ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʷʱʠʢ), ʨʘʟ-

ʜʝʣyʥʥʳʡ ʧʦʧʦʣʘʤ ʧʝʨʝʛʦʨʦʜʢʦʡ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ [2]. ʃʝʚʘʷ 
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ʯʘʩʪʴ ʩʦʩʫʜʘ ʟʘʧʦʣʥʝʥʘ ʯʘʩʪʠʮʘʤʠ ʛʘʟʘ, ʘ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʯʘʩʪʠʮ 
ʥʝʪ (ʚʘʢʫʫʤ).  

ʆʧʠʨʘʷʩʴ ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʩʚʦʡʩʪʚʘ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ, 

ʛʘʟ ʚ ʩʦʩʫʜʝ, ʤʳ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʟʘʤʢʥʫʪʫʶ ʢʦʥʩʝʨʚʘ-

ʪʠʚʥʫʶ ʩʠʩʪʝʤʫ. ʇʫʥʢʪ 6. ʦ ʭʘʦʪʠʯʝʩʢʦʤ ʜʚʠʞʝʥʠʠ ï ʵʪʦ ʧʦʩʪʫ-
ʣʘʪ, ʢʦʪʦʨʳʡ ʤʳ ʩʝʡʯʘʩ ʚʨʝʤʝʥʥʦ ʦʪʙʨʦʩʠʤ. ʉʪʝʥʢʠ ʩʦʩʫʜʘ ʤʳ 

ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʪʝʧʣʦʥʝʧʨʦʥʠʮʘʝʤʳʤʠ, ʪ.ʝ. ʥʝ ʧʝʨʝʜʘʶʱʠʤʠ ʪʝʧ-

ʣʦ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʢ ʯʘʩʪʠʮʘʤ. ʄʦʣʝʢʫʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦ 
ʩʪʝʥʢʘʤʠ ʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʩʧʳʪʳʚʘʷ ʪʦʣʴʢʦ ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʠʝ 
ʩʦʫʜʘʨʝʥʠʷ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʤʳ ʫʙʨʘʣʠ ʧʝʨʝʛʦʨʦʜʢʫ, ʠ ʛʘʟ ʟʘʧʦʣʥʠʣ 

ʚʝʩʴ ʦʙʲʤy. ɺ ʥʦʚʦʤ ʦʙʲʸʤʝ ʤʦʣʝʢʫʣʳ ʧʨʦʜʦʣʞʘʶʪ ʜʚʠʞʝʥʠʝ. ɺ 
ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʫʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʛʘʟʘ, ʢʦʪʦʨʳʝ ʧʦʩʪʝʧʝʥʥʦ 

ʟʘʪʫʭʘʶʪ. ɺ ʄʂʊ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʦ 

ʥʘʩʪʫʧʠʪʴ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʭʘʦʪʠʯʝʩʢʠʤ ʜʚʠʞʝʥʠʝʤ ʤʦ-
ʣʝʢʫʣ.   

ʄʳ ʟʘʜʘʜʠʤ ʚʦʧʨʦʩ: ʤʦʛʫʪ ʣʠ ʯʘʩʪʠʮʳ ʚ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ 
ʚʨʝʤʝʥʠ ʚʥʦʚʴ ʚʩʝ ʩʦʙʨʘʪʴʩʷ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʙʲʸʤʘ, ʢʘʢ ʜʦ ʦʪʢʨʳ-
ʪʠʷ ʧʝʨʝʛʦʨʦʜʢʠ? 

ʆʪʚʝʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. 

ʕʪʦʪ ʚʦʧʨʦʩ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙʩʫʞʜʘʣʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʠ ʩʧʝʮʠʘʣʠ-
ʩʪʳ ʧʨʠʰʣʠ ʢ ʦʜʥʦʟʥʘʯʥʦʤʫ ʚʳʚʦʜʫ. ɺʦ-ʧʝʨʚʳʭ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʦ-

ʜʦʙʥʦʛʦ ʩʦʙʳʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ ʥʫʣʶ. ɺʦ-ʚʪʦʨʳʭ, ʭʦʪʷ ʚʝʨʦ-

ʷʪʥʦʩʪʴ ʙʣʠʟʢʘ ʢ ʥʫʣʶ, ʥʦ ʦʥʘ, ʚʩy-ʪʘʢʠ, ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ. ʊʝʦʨʝ-
ʪʠʯʝʩʢʠ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ. ʉʧʝʮʠʘʣʠʩʪʳ 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚʨʝʤʷ ʦʞʠʜʘʥʠ̫  ʩʦʙʳʪʠʷ, ʢʦʛʜʘ ʚʩʝ ʯʘʩʪʠʮʳ ʩʦ-

ʙʝʨʫʪʩʷ ʚ ʠʩʭʦʜʥʦʤ ʦʙʲʸʤʝ, ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, 
ʪ.ʝ. ʧʨʘʢʪʠʯʝʩʢʠ ʵʪʦ ʩʦʙʳʪʠʝ ʥʝ ʜʦʩʪʠʞʠʤʦ ʚʦ ʚʨʝʤʝʥʠ. 

ʆʪʚʝʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ.  ɻʘʟ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʫʶ ʢʦʥʩʝʨʚʘʪʠʚʥʫʶ ʩʠʩʪʝʤʫ. ɺ ʥʝʡ ʜʝʡʩʪʚʫʶʪ 

ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʠʤʧʫʣʴʩʘ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʩʦʫʜʘʨʝ-
ʥʠʷ ʷʚʣʷʶʪʩʷ ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʠʤʠ. ʂʦʛʜʘ ʤʳ ʫʜʘʣʠʤ ʧʝʨʝʛʦʨʦʜ-

ʢʫ, ʦʙʲʤy ʫʚʝʣʠʯʠʪʩʷ, ʥʦ ʩʠʩʪʝʤʘ ʦʩʪʘʥʝʪʩʷ ʟʘʤʢʥʫʪʦʡ ʠ ʢʦʥʩʝʨ-
ʚʘʪʠʚʥʦʡ.  

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ (ʩʤ. ʩʚʦʡ-

ʩʪʚʘ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ) ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʠʝ ʩʦʫʜʘʨʝʥʠʷ ʤʝʞʜʫ ʤʦ-
ʣʝʢʫʣʘʤʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰ-
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ʥʝʡ ʩʨʝʜʦʡ, ʧʦʩʢʦʣʴʢʫ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩʦ ʩʪʝʥʢʘʤʠ ʩʦʩʫʜʘ ʪʘʢʞʝ 
ʘʙʩʦʣʶʪʥʦ ʫʧʨʫʛʠʝ.  

ɺ ʟʘʤʢʥʫʪʦʡ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʚʩʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝ-

ʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʩʪʨʦʛʦ ʚʳʧʦʣʥʷʶʪʩʷ. ɺ ʪʘʢʦʡ ʩʠʩʪʝ-

ʤʝ ʥʝʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʭʘʦʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ. 
ɼʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʩʪʨʦʛʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʦ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʚ ʩʠʩʪʝʤʝ ʨʝʘʣʠʟʫʶʪʩʷ ʥʦʨʤʘʣʥɹʳʝ ʢʦʣʝ-

ʙʘʥʠʷ, ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ ʢʦʪʦʨʳʭ ʩʪʨʦʛʦ ʜʝʪʝʨʤʠʥʠ-
ʨʦʚʘʥ ʥʘʯʘʣʴʥʳʤʠ ʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʟʘʜʘʯʠ.  

ɺ ʯʘʩʪʥʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʯʘʩʪʦʪʳ ʥʦʨʤʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʢʨʘʪʥʳ ʯʘʩʪʦʪʝ ʩʘʤʦʛʦ ʥʠʟʢʦʛʦ (ʧʦ ʯʘʩʪʦʪʝ) ʢʦʣʝʙʘʥʠʷ f0, ʪʦʛʜʘ 

ʯʘʩʪʠʮʳ ʙʫʜʫʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷ-
ʥʠʝ ʯʝʨʝʟ ʧʝʨʠʦʜʳ, ʢʨʘʪʥʳʝ ʊ = 1/f0. 

ʆʙʩʫʞʜʝʥʠʝ. ʂʦʥʝʯʥʦ, ʤʳ ʤʦʞʝʤ ʘʧʨʠʦʨʠ ʜʦʧʦʣʥʠʪʴ ʧʝʨʝ-
ʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʫʪʚʝʨʞʜʝʥʠʝʤ, ʯʪʦ ʚʩʝ ʤʦʣʝ-

ʢʫʣʳ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʜʚʠʞʫʪʩʷ ʭʘʦʪʠʯʝʩʢʠ ʜʣʷ çʩʧʘʩʝʥʠʷ ʄʂʊè.  

ʅʦ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ, ʢʘʢ ʥʝʦʙʦʩʥʦʚʘʥʥʘ̫  ʛʠʧʦ-
ʪʝʟʘ, ʩʧʝʮʠʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʧʦʜ ʵʪʫ ʢʦʥʢʨʝʪʥʫʶ ʟʘʜʘʯʫ (ad 

hoʩ). ʏʪʦʙʳ ʜʘʪʴ ʦʙʦʩʥʦʚʘʥʠʝ ʭʘʦʪʠʯʝʩʢʦʤʫ ʜʚʠʞʝʥʠʶ, ʤʳ 

ʜʦʣʞʥʳ ʦʧʠʩʘʪʴ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪ ʥʘʯʘʣʴʥʦʝ ʜʝ-
ʪʝʨʤʠʥʠʨʦʚʘʥʥʦʝ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʚ ʭʘʦʪʠ-

ʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʧʨʠʥʮʠʧʠʘʣʥɹʦ ʥʝ ʚʧʠʩʳʚʘʝʪ-
ʩʷ ʚ ʩʚʦʡʩʪʚʘ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ.  

ʄʝʭʘʥʠʟʤ ʧʝʨʝʭʦʜʘ ʢ ʭʘʦʩʫ ʜʦʣʞʝʥ ʦʧʠʨʘʪʴʩʷ ʥʘ ʦʪʢʘʟ ʦʪ 
ʫʧʨʫʛʠʭ ʩʦʫʜʘʨʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʤʳ ʜʦʣʞʥʳ ʩʯʠʪʘʪʴ ʩʦʫʜʘʨʝʥʠʷ 

ʯʘʩʪʠʮ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʠʮ ʧʨʠ ʫʜʘʨʝ) ʥʝʫʧʨʫʛʠʤʠ. ʇʨʠ ʪʘ-

ʢʠʭ ʩʦʫʜʘʨʝʥʠʷʭ ʯʘʩʪʴ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 
ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ (ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʠʤʝʨ). ɺʦ-

ʚʪʦʨʳʭ, ʝʩʣʠ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʩɹ̫  ʪʦʣʴʢʦ ʵʪʦ ʫʩʣʦʚʠʝ, ʯʘʩʪʠʮʳ ʙʫ-

ʜʫʪ ʧʦʩʪʝʧʝʥʥʦ ʪʝʨʷʪʴ ʩʢʦʨʦʩʪʴ ʠ ʩʚʦʶ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. 
ʀʭ ʜʚʠʞʝʥʠʝ ʧʨʝʢʨʘʪʠʪʩʷ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʚʪʦʨʦʡ ʤʝʭʘʥʠʟʤ, 

ʢʦʪʦʨʳʡ ʙʳ ʧʦʧʦʣʥʷʣ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʯʘʩʪʠʮ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʘʩʪʠʮ ʩ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʦʪ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʪ ʩʪʝʥʦʢ ʩʦʩʫʜʘ ʯʘʩʪʠʮʘʤ ʛʘʟʘ. ʀʪʘʢ, ʪʝʦʨʠʷ 

çʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘè ʧʨʦʪʠʚʦʨʝʯʠʪ ʥʝ ʪʦʣʴʢʦ ʦʩʥʦʚʘʤ ʢʣʘʩʩʠʯʝʩʢʦʡ 
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ʤʝʭʘʥʠʢʠ. ʆʥʘ ʧʨʦʪʠʚʦʨʝʯʠʪ ʬʠʟʠʯʝʩʢʠʤ ʷʚʣʝʥʠʷʤ ʪʝʨʤʦʜʠʥʘ-
ʤʠʢʠ.  

ʋʯyʥr ʝ ʪʦʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ ʩ ʦʩʥʦʚʘʤʠ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ɺʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʝ ʦʙʥʘʨʫʞʝʥʥʳʡ 

ʥʘʤʠ ʬʘʢʪ ʚʦʟʤʦʞʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ. 
ɺʦʟʤʦʞʥʦ, ʫʯʸʥʳʭ ʧʨʠʚʣʝʢʣʘ ʥʦʚʘʷ ʠʜʝʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʘʦʩ (ʢʘʢ 

ʦʩʥʦʚʫ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʷʚʣʝʥʠʡ). ʍʘʦʪʠʯʝ-

ʩʢʦʝ ʜʚʠʞʝʥʠʝ ʠʤ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ çʦʯʝʚʠʜʥʳʤè. ɺʦʟʤʦʞʥʦ, ʠʟ-ʟʘ 
çʦʯʝʚʠʜʥʦʩʪʠ ʙʝʩʧʦʨʷʜʦʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮè ʠʜʝʷ ʧʨʠʚʣʝʯʴ 
ʜʣʷ ʘʥʘʣʠʟʘ ʢʣʘʩʩʠʯʝʩʢʫʶ ʤʝʭʘʥʠʢʫ ʥʝ ʧʨʠʭʦʜʠʣʘ ʠʤ ʚ ʛʦʣʦʚʫ! 

ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʝʜʝʣʳ ʧʨʠʤʝ-

ʥʠʤʦʩʪʠ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʠʙʙʩʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʄʘʢʩʚʝʣʣʘ ʠ ʨʘʟʨʫʰʘʝʪ ʩʫʱʝʩʪʚʫʶʱʫʶ ʄʂʊ.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʩʥʦʚʥʦʡ ʧʦʩʪʫʣʘʪ ʄʂʊ ʩʣʝʜʫʶʱʠʡ. ʉʯʠ-
ʪʘʣʦʩʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʝʩʪʴ ʩʫʤʤʘ ʪʦʣʴ-
ʢʦ ʢʠʥʝʪʠʯʝʩʢʠʭ ʵʥʝʨʛʠʡ ʤʦʣʝʢʫʣ.  

ʊʝʧʝʨʴ ʞʝ ʤr  ʜʦʣʞʥʳ ʚʢʣʶʯʠʪʴ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʩʠʣʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦ-
ʣʝʢʫʣ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʵʥʝʨʛʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ! ʅʦ ʯʪʦ ʵʪʦ ʪʘʢʦʝ? ï ʤʳ ʧʦʢʘ ʥʝ ʟʥʘʝʤ, ʥʦ 
ʦʥʘ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ! 

ʅʝʙʦʣʴʰʘʷ ʠʥʬʦʨʤʘʮʠ̫ ʢ ʨʘʟʤʳʰʣʝʥʠʶ.  ɸ ʪʝʧʝʨʴ ʤʳ ʧʨʠ-

ʚʝʜʸʤ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʨ. ʂʪʦ ʟʥʘʢʦʤ ʩ ʘʚʠʘʮʠʝʡ, ʟʥʘʶʪ, ʯʪʦ ʧʝ-
ʨʝʜʥʷʷ ʢʨʦʤʢʘ ʢʨʳʣʘ ʩʚʝʨʭʟʚʫʢʦʚʦʛʦ ʠʩʪʨʝʙʠʪʝʣʷ ʚʧrʦʣʥʷʝʪʩʷ ʠʟ 

ʪʫʛʦʧʣʘʚʢʦʛʦ ʪʠʪʘʥʘ.  ʉʢʦʨʦʩʪʴ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʧʦ-
ʨʷʜʢʘ, ʥʘʧʨʠʤʝʨ, 400 ï 600 ʤ/ʩ. ʕʪʦ ʩʚʝʨʭʟʚʫʢʦʚʘʷ ʩʢʦʨʦʩʪʴ (ʩʢʦ-
ʨʦʩʪʴ ʟʚʫʢʘ 330 ʤ/ʩ). 

ʊʝʧʝʨʴ ʚʳ ʚʠʜʠʪʝ ʩʠʜʷʱʫʶ ʥʘ ʣʝʪʥʝʡ ʩʢʘʤʝʡʢʝ ʩʪʘʨʫʰʢʫ. 

ʆʥʘ ʜʘʞʝ ʥʝ ʧʦʜʦʟʨʝʚʘʝʪ, ʯʪʦ, ʩʦʛʣʘʩʥʦ ʄʂʊ, ʢ ʝʸ ʣʠʮʫ ʧʦʜʣʝʪʘ-

ʶʪ ʠ ʙʴʶʪ ʧʦ ʥʝʤʫ ʯʘʩʪʠʮʳ ʚʦʟʜʫʭʘ, ʠʤʝʶʱʠʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯ-
ʥʫʶ ʩʢʦʨʦʩʪʴ 460 ʤ/ʩ!  ʇʘʨʘʜʦʢʩ?  ʊʘʢʠʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ: 

- ʫʧʨʫʛʦ ʦʪʩʢʦʯʠʪʴ ʦʪ ʤʦʣʝʢʫʣ ʢʦʞʠ; 

- ʟʘʩʪʨʷʪʴ ʤʝʞʜʫ ʤʦʣʝʢʫʣ ʠ ʧʦʪʝʨʷʪʴ ʩʚʦʶ ʢʠʥʝʪʠʯʝʩʢʫʶ 
ʵʥʝʨʛʠʶ; 

- ʦʪʦʨʚʘʪɹ  ʯʘʩʪʴ ʤʦʣʝʢʫʣ ʠ ʫʪʘʱʠʪʴ ʩ ʩʦʙʦʡ! 
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ʗ ʥʝ ʟʥʘʶ: ʯʪʦ ʚʘʤ ʙʦʣʴʰʝ ʥʨʘʚʠʪʩʷ? ʅʦ ʫʞ ʙʦʣʴʥʦ ʜʘʣʝʢʠ 

ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʦʪ ʨʝʘʣʴʥʦʩʪʠ! ɹʘʙʫʰʢʘ ʥʝ ʩʚʝʨʭʟʚʫʢʦʚʦʡ ʠʩʪʨʝ-

ʙʠʪʝʣʴ. ɺ ʧʨʦʪʠʚʥʦʤ ʙʳ ʩʣʫʯʘʝ ʩʪʘʨʫʰʢʠ ʚʳʥʫʞʜʝʥʳ ʙʣrʠ ʙʳ 
ʥʦʩʠʪʴ ʪʠʪʘʥʦʚʳʝ çʥʘʤʦʨʜʥʠʢʠè, ʢʘʢ ʩʝʡʯʘʩ ʥʦʩʪ̫ ʤʘʩʢʠ ʦʪ 
COVID. 

ɺʟʤʘʭʥʠʪʝ ʣʝʛʦʥʴʢʦ ʣʘʜʦʥʴʶ ʫ ʣʠʮʘ, ʠ ʚʳ ʧʦʯʫʚʩʪʚʫʝʪʝ 

ʜʚʠʞʝʥʠʝ ʤʦʣʝʢʫʣ ʚʦʟʜʫʭʘ. ʀʭ ʩʢʦʨʦʩʪʴ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ 

ʚ ʩʝʢʫʥʜʫ, ʘ ʥʝ 460 ʤ/ʩ! ʅʝʫʞʝʣʠ ʫ ʫʯʸʥʳʭ ʥʝʪ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ, 
ʥʝʪ ʯʫʚʩʪʚʘ ʨʝʘʣʴʥʦʩʪʠ? ʗ ʜʘʞʝ ʥʝ ʛʦʚʦʨʶ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷ-

ʪʠ̫ çʪʝʤʧʝʨʘʪʫʨʘè ʧʦ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʦʝ ʚʦ-
ʦʙʱʝ ʥʝ ʧʨʠʛʦʜʥʦ ʜʣʷ ʪʚʸʨʜʳʭ ʪʝʣ ʠ ʞʠʜʢʦʩʪʝʡ. 

ʕʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʚʦʧʨʦʩʳ ʢ ʄʂʊ. 

 

1.2.4. ʊʨʝʪʠʡ ʠʩʪʦʯʥʠʢ ï ʦʰʠʙʢʘ ʄʘʢʩʚʝʣʣʘ. 

ɸ) ɹʦʨʴʙʘ ʢʦʥʮʝʧʮʠʡ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ ʠ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ.  

ɻʝʥʠʘʣʴʥʘʷ ʦʰʠʙʢʘ ʄʘʢʩʚʝʣʣʘ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠ-

ʟʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʜʘʥ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʪʘʭ [3], [4]. ɿʜʝʩʴ ʤʳ ʢʨʘʪ-
ʢʦ ʠʟʣʦʞʠʤ ʠʩʪʦʨʠʶ ʠ ʩʫʪʴ ʦʰʠʙʢʠ.  

ʇʝʨʚʳʡ ʵʪʘʧ. ʂʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ ʷʚʣʷʝʪʩʷ 

ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ. ʇʦ ʵʪʦʡ 
ʧʨʠʯʠʥʝ ʚʘʞʥʦ ʝʱʸ ʨʘʟ ʥʘʧʦʤʥʠʪʴ ʠʩʪʦʨʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨ-

ʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʛʦ ʜʫʘʣʠʟʤʘ. ʆʥʘ ʥʘʯʠʥʘʝʪʩʷ ʝʱ yʚ XVIII  ʚʝ-

ʢʝ. ɿʘʢʦʥʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʅʴʁʪʦʥʘ ʦʧʠʨʘʣʠʩʴ ʥʘ ʤʛʥʦ-
ʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʉʚʝʪ çʥʝ ʦʯʝʥʴ ʭʦʪʝʣè ʚʧʠʩʳ-

ʚʘʪʴʩʷ ʚ ʝʛʦ ʤʝʭʘʥʠʢʫ. ʈʝʰʘʶʱʫʶ ʨʦʣɹ ʪʦʛʜʘ ʩʳʛʨʘʣ ʘʚʪʦʨʠʪʝʪ 
ʅʴʶʪʦʥʘ. ɽʛʦ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʚʝʪ ʝʩʪʴ ʧʦʪʦʢ ʢʦʨʧʫʩʢʫʣ, ʜʦʣ-

ʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʦʩʴ ʛʣʘʚʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʢʦʨʧʫʩʢʫʣʷʨ-
ʥʦʡ ʪʝʦʨʠʠ.  

ʅʘʯʘʣʦ ʢʦʨʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʧʨʠʨʦʜʝ 

ʩʚʝʪʘ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʊʦʤʘʩʦʤ ʖʥʛʦʤ. ʊʝʦʨʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 
ʖʥʛʘ ʧʨʝʢʨʘʩʥʦ ʦʙʲʷʩʥʷʣʘ ʨʷʜ ʦʧʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʅʦ ʧʦʟʠʮʠʠ 

ʩʪʦʨʦʥʥʠʢʦʚ ʢʦʨʧʫʩʢʫʣʷʨʥʦʡ ʪʝʦʨʠʠ ʙʳʣʠ ʝʱʝ ʩʠʣʥɹʳ, ʧʦʩʢʦʣʴ-

ʢʫ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʪʝʦʨʠʠ ʖʥʛʘ ʙʳʣʘ ʩʣʘʙʘ. ʇʨʝʦʜʦʣʝʪʴ 
ʪʨʫʜʥʦʩʪʠ ʪʝʦʨʠʠ ʧʦʤʦʛʣʠ ʨʘʙʦʪʳ ʌʨʝʥʝʣʷ. 

ʉ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʪʝʦʨʠʷ ʅʴʶʪʦʥʘ ʦʧʠʩʳʚʘʣʘ 

ʜʚʠʞʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʯʘʩʪʠʮ ʠ ʠʤʝʣʘ ʦʧʳʪʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. 
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ʆʜʥʘʢʦ ʩ ʢʦʨʧʫʩʢʫʣʷʨʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʩʚʝʪʦʚʳʭ 

ʷʚʣʝʥʠʡ ʙʳʣʦ çʥʝ ʚʩ yʛʣʘʜʢʦè. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʜʭʦʜ ʖʥʛʘ ʠ 

ʌʨʝʥʝʣʷ ʧʨʝʢʨʘʩʥʦ ʦʙʲʷʩʥʷʣ ʩʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷ, ʥʦ çʜʘʚʘʣ ʦʩʝʯ-
ʢʫè ʧʨʠ ʦʧʠʩʘʥʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʯʘʩʪʠʮ. ɹʦʨʴʙʘ ʰʣʘ, ʢʘʢ ʛʦʚʦʨʷʪ, 
çʥʝ ʥʘ ʞʠʟʥʴ, ʘ ʥʘ ʩʤʝʨʪʴè. 

ʂʦʤʤʝʥʪʘʨʠʡ. ɽʩʣʠ ʙʳ ʩʧʦʨʷʱʠʝ ʦʪʢʘʟʘʣʠʩɹ ʦʪ ʬʠʣʦʩʦʬʠʠ 

ʂʦʥʪʘ ʠ ʫʤʝʣʦ ʧʨʠʤʝʥʠʣʠ ʜʠʘʣʝʢʪʠʢʫ, ʦʥʠ ʣʝʛʢʦ ʨʘʟʨʝʰʠʣʠ ʙʳ 

ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʀʤ ʧʨʦʩʪʦ ʥʫʞʥʦ ʙʳʣʦ ʙʳ ʨʘʟʛʨʘʥʠʯʠʪʴ ʤʝʞ-
ʜʫ ʩʦʙʦʡ ʨʘʟʜʝʣʳ ʥʘʫʢʠ, ʦʧʠʩʳʚʘʝʤʳʝ ʤʛʥʦʚʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ, ʠ ʨʘʟʜʝʣʳ, ʦʧʠʩʳʚʘʝʤʳʝ ʚʦʣʥʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʘʷ ʪʝʦʨʠʷ ʠʤʝʣʘ ʙʳ ʩʚʦʶ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, 
ʢʦʪʦʨʘʷ ʥʝ ʧʝʨʝʩʝʢʘʣʘʩʴ ʩ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʦʡ ʪʝʦʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʙʳʣʠ ʙʳ ʫʩʪʨʘʥʝʥʳ! ʋʚʳ! ʌʠ-

ʟʠʢʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʢʦʥʪʦʚʩʢʠʡ ʧʦʟʠʪʠʚʠʟʤ, ʮʝʥʠʣʠ ʚʳʰʝ ʚʩʝʛʦ 
ʩʚʦʝ ʤʥʝʥʠʝ (çʩʚʦʙʦʜʘ!è) ʠ ʠʛʥʦʨʠʨʦʚʘʣʠ ʜʠʘʣʝʢʪʠʢʫ. ʆʥʠ, ʢʘʢ 
ʫʧʨʷʤʳʝ ʙʘʨʘʥʳ çʪʷʥʫʣʠ ʦʜʝʷʣʦ ʥʘ ʩʝʙʷè.  

ɺʪʦʨʦʡ ʵʪʘʧ. ɺ 1873 ʛ. ʚʳʰʝʣ ʢʘʧʠʪʘʣʴʥʳʡ ʪʨʫʜ ʄʘʢʩʚʝʣʣʘ. 

ɺ ʥʸʤ ʄʘʢʩʚʝʣʣ ʦʙʦʙʱʠʣ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʌʘʨʘʜʝʷ ʠ 
ʟʘʧʠʩʘʣ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ʀʟ 

ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʩʣʝʜʦʚʘʣʦ, ʯʪʦ ʚʩʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ 

ʷʚʣʷʶʪʩʷ ʚʦʣʥʦʚʳʤʠ, ʪ.ʝ. ʟʘʧʘʟʜʳʚʘʶʱʠʤʠ. ʕʪʠ ʧʦʣʷ ʨʘʩʧʨʦ-
ʩʪʨʘʥʷʶʪʩ̫  ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ. ʄʘʢʩʚʝʣʣʦʚʩʢʠʡ ʨʝ-

ʟʫʣʴʪʘʪ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʧʦʜʜʝʨʞʢʘ ʢʦʥʮʝʧʮʠʠ ʙʣʠʟʢʦʜʝʡ-
ʩʪʚʠʷ.  

ʇʦʣʥʫʶ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʧʦʙʝʜʝ ʩʚʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʦʨʦʥʥʠ-
ʢʠ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ ʧʦʣʫʯʠʣʠ ʧʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʝʥʨʠʭʘ ɻʝʨʮʘ 

ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣ-
ʣʘ ʫʯʸʥʳʝ ʩʜʝʣʘʣʠ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʧʦ-

ʣʷ ʠʤʝʶʪ ʚʦʣʥʦʚʦʡ ʭʘʨʘʢʪʝʨ ʠ ʤʛʥʦʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷ-
ʥʠʠ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.  

ʈʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʘʣʦ ʨʷʜ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʢʦʪʦʨʳʝ ʫʯʸʥʳʝ ʪʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʤʦʛʣʠ ʦʙʲʷʩʥʠʪʴ, ʦʧʠʨʘ̫ ʩʴ ʥʘ 
ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚʠʣʦʩʴ ʫʩʪʦʡʯʠʚʦʝ ʤʥʝ-

ʥʠʝ, ʯʪʦ ʚʩʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ, ʥʘʧʨʠʤʝʨ ʤʝʭʘʥʠʢʘ ʅʴʶʪʦ-

ʥʘ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝ ʷʚʣʷʝʪʩʷ çʥʘʫʯʥʦʡ ʪʝʦʨʠʝʡè. ʂʨʠʪʠʢʠ 
ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ çʫʩʪʘʨʝʣʠè ʠ ʠʭ ʤʦʞʥʦ 
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ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʧʨʠʙʣʠʞʥyʥʦʝ ʦʧʠʩʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. 

ʄʦʣʦʜʳʝ ʫʯʸʥʳʝ ʢ ʥʘʯʘʣʫ ʍʍ ʩʪʦʣʝʪʠʷ ʚʳʨʘʙʦʪʘʣʠ ʫʩʪʦʡʯʠʚʦʝ 

ʤʥʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʬʠʟʠʢʠ ʠ ʧʫʪʷʭ ʝʸ ʨʘʟʚʠʪʠʷ. ʅʝ ʚʣʘʜʝ ̫ʪʝʦ-
ʨʠʝʡ ʧʦʟʥʘʥʠʷ ʠ ʠʛʥʦʨʠʨʫʷ ʢʫʤʫʣʷʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ, ʦʥʠ ʩʜʝʣʘʣʠ ʩʢʦʨʦʧʘʣʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʢʣʘʩʩʠ-

ʯʝʩʢʠʝ ʪʝʦʨʠʠ ʫʩʪʘʨʝʣʠ. ʀʭ ʤʦʞʥʦ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʨʘʩʩʤʘʪʨʠ-
ʚʘʪʴ, ʢʘʢ ʧʨʠʙʣʠʞʸʥʥʳʝ ʪʝʦʨʠʠ. 

ʇʨʠʯʠʥʦʡ çʥʝʧʨʠʛʦʜʥʦʩʪʠè ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʜʣʷ ʥʠʭ 
ʷʚʠʣʦʩʴ ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʩʢʣʶʯʝʥʦ ʠʟ ʚʩʝʭ ʥʘʫʯʥʳʭ 
ʪʝʦʨʠʡ. ʕʪʠ ʚʳʚʦʜʳ ʦʢʘʟʘʣʠʩʴ ʬʘʪʘʣʴʥʦʡ ʦʰʠʙʢʦʡ. 

ʀʪʦʛʠ ʢ ʥʘʯʘʣʫ ʍʍ ʚʝʢʘ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʧʦ-
ʧʦʣʥʠʣʘʩʴ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʥʦʚr ʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ɼʞ.ɼʞ. ʊʦʤʩʦʥ (1897) ʦʪʢʨʳʣ ʵʣʝʢ-

ʪʨʦʥ ʠ ʜʘʣ ʬʦʨʤʫʣʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʟʘʨʷʜʘ. ʆʥ ʚʳʩʢʘʟʘʣ 
ʠʜʝʶ ʦʙ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʝ ʚʝʱʝʩʪʚʘ. ɺ ʪʦʪ ʧʝʨʠʦʜ ʧʝʨʝʜ 
ʫʯʸʥʳʤʠ ʩʪʦʷʣʠ ʪʨʠ ʛʣʘʚʥʳʝ ʟʘʜʘʯʠ: 

- ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 
ʤʘʩʩʳ; 

- ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠʟʣʫʯʝʥʠʷ 
ʚʦʣʥʳ ʟʘʨʷʜʘʤʠ; 

- ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʜʘʪɹ  ʩʪʨʦʛʦʝ ʦʙʲʷʩʥʝʥʠʝ ʤʘʛʥʠʪʥʳʤ ʷʚ-
ʣʝʥʠʷʤ. 

ʀʤʝʥʥʦ ʟʜʝʩʴ ʩʢʘʟʘʣʘʩʴ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʦʜʭʦʜʘ ʩ ʧʦʟʠʮʠʠ 
ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ. ʅʠ ʦʜʥʘ ʠʟ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʘʢ ʠ ʥʝ ʙʳʣʘ ʨʝʰʝʥʘ. 

ʇʦʟʠʪʠʚʠʩʪʘʤʠ ʙʳʣʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ ʥʘ çʧʫʩʪʦʤ ʤʝʩʪʝè ʥʦʚʫʶ 
ʬʠʟʠʢʫ. 

 

ɹ) ɸʥʘʣʠʟ ʦʰʠʙʢʠ ʄʘʢʩʚʝʣʣʘ ʩ ʧʦʟʠʮʠʠ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝ-
ʩʢʦʡ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ. 

ʇʦʯʝʤʫ ʤʳ ʚʜʨʫʛ ʥʘʯʘʣʠ ʠʩʢʘʪʴ ʦʰʠʙʢʠ ʚ ʫʨʘʚʥʝʥʠʷʭ ʭʦ-
ʨʦʰʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʝʥʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʄʘʢʩʚʝʣ-

ʣʘ? ʇʦʯʝʤʫ ʤʳ ʚʥʦʚʴ ʭʦʪʠʤ ʚʝʨʥʫʪʴ ʬʠʟʠʢʝ ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ? ʆʪʚʝʪ ʧʨʦʩʪ. ɺʟʛʣʷʥʠʪʝ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʭʥʠʢʫ. 
ʉʪʘʥʢʠ, ʜʚʠʛʘʪʝʣʠ, ʩʘʤʦʣʪyʳ, ʢʦʨʘʙʣʠé ï ʚʩʸ ʵʪʦ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ, ʬʫʥʜʘʤʝʥʪ ʢʦʪʦʨʳʭ ʟʘʣʦʞʠʣ ʅʴʶʪʦʥ. ʕʪʠ 
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ʛʨʦʤʘʜʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ 

ʯʘʩʪʴ ʙʘʟʠʩʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʥʘʥʠʷ, ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʦʧʠʩʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʩʣʫʞʠʪ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ. 
ʊʘʢ ʧʦʯʝʤʫ ʤʳ ʜʦʣʞʥʳ ʦʪʢʘʟʚrʘʪʴʩʷ ʦʪ ʵʪʦʛʦ ʙʘʟʠʩʘ? ɺ ʫʛʦʜʫ 

ʯʝʤʫ ʤʳ ʜʦʣʞʥʳ ʦʪʢʘʟʳʚʘʪʴʩʷ? ʆʪʢʘʟʘʪʴʩʷ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʥʝʩʢʦʣʴʢʦ ʘʛʨʝʩʩʠʚʥʳʭ ʧʦʟʠʪʠʚʠʩʪʦʚ ʥʝ ʩʤʦʛʣʘ ʥʘʡʪʠ ʚʝʨʥʳʡ 
ʧʫʪʴ ʢ ʥʘʫʯʥʦʡ ʠʩʪʠʥʝ? 

ʂʦʥʮʝʧʮʠʷ çʦʙʨʫʛʠʚʘʥʠʷè ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʤʦʞʝʪ ʦʧʠ-
ʨʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ. ʀʪʘʢ, ʚʝʨʥʤyʩʷ ʢ ʫʨʘʚʥʝʥʠʷʤ ʄʘʢʩʚʝʣʣʘ. ʄʘʢʩʚʝʣʣ 

ʚʚʸʣ ʪʦʢ ʩʤʝʱʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʠʟʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 
ʧʦʣʷ ʟʘʨʷʜʦʚ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʙʳʣʦ ʛʝʥʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ. ʅʦ ʙʳʣʘ 

ʦʜʥʘ ʪʦʥʢʦʩʪʴ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʜʚʫʭ ʧʦʣʝʡ: 

ʢʫʣʦʥʦʚʩʢʦʛʦ ʧʦʣ ̫ʟʘʨʷʜʘ ʠ ʬʘʨʘʜʝʝʚʩʢʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʵʣʝʢ-
ʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʩʪʦʨʦʥʥʝʝ ʧʦʣʝ). ʄʘʢʩʚʝʣʣ ʩʜʝʣʘʣ ʛʝʥʠʘʣʴʥʫʶ 

ʦʰʠʙʢʫ. ʆʥ, ʚʚʦʜʷ ʪʦʢ ʩʤʝʱʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʷ, ʚʤʝʩʪʦ ʢʫʣʦʥʦʚ-
ʩʢʦʛʦ ʧʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣ ʩʫʤʤʫ ʜʚʫʭ ʫʧʦʤʥ̫ʫʪʳʭ ʧʦʣʝʡ [1], [2]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʘʚʥʝʥʠʷ ʩʪʘʣʠ çʚʦʣʥʦʚʳʤʠè ʧʦ ʬʦʨʤʝ. ʕʪʘ 
ʚʥʝʰʥʷʷ ʬʦʨʤʘ ʫʨʘʚʥʝʥʠʡ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʦʪʨʠʮʘʥʠʷ 

ʤʛʥʦʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ, ʚʳʚʦʜ ʦ ʚʦʣʥʦʚʦʡ 

ʧʨʠʨʦʜʝ ʚʝʱʝʩʪʚʘ ʦʢʘʟʘʣʩʷ ʦʰʠʙʦʯʥʳʤ. ʆʰʠʙʢʘ ʦʙʥʘʨʫʞʠʣʘʩʴ 
ʩʧʫʩʪʷ ʩʪʦʣʝʪʠʝ. ʄʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʩʦʭʨʘʥʠ-

ʣʦʩʴ ʚ ʫʨʘʚʥʝʥʠʷʭ ʄʘʢʩʚʝʣʣʘ (ʚ ʩʢʨʳʪʦʡ ʬʦʨʤʝ). ʕʪʦʛʦ ʥʝ ʧʦʥʷ-
ʣʠ ʥʠ ʄʘʢʩʚʝʣʣ, ʥʠ ʝʛʦ ʢʦʣʣʝʛʠ.  

ʆʪʢʨʳʪʠʝ ʵʪʦʛʦ ʬʘʢʪʘ ʧʦʟʚʦʣʠʣʦ: 

- ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʙʳʯʥʦʡ 
ʠʥʝʨʮʠʘʣʴʥʦʡ ʤʘʩʩʳ; 

- ʜʦʢʘʟʘʪʴ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʋʤʦʚʘ ʠ ʃʝʥʮʘ ʜʣʷ ʧʦʣʝʡ ʟʘ-
ʨʷʜʦʚ; 

- ʜʘʪʴ ʢʦʨʨʝʢʪʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʤʘʛʥʠʪʥʳʤ ʷʚʣʝʥʠʷʤ; 

- ʧʦʢʘʟʘʪʴ, ʯʪʦ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ çʧʦʣʥʦ-
ʩʪʴʶ ʚʧʠʩʳʚʘʝʪʩʷè ʚ ʨʘʤʢʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ. 

ʆʜʥʘʢʦ, ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠʟʣʫʯʝʥʠʷ ʧʦʢʘ ʥʝ ʧʦʣʫʯʝʥʦ. 
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ʀʪʘʢ, ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʧʦʟʥʘʥʠʷ ʧʦʤʦʛʣʘ ʨʝh ʠʪʴ 

ʦʜʥʫ ʠʟ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʬʠʟʠʢʠ. ʅʦ ʵʪʦ ʥʝ ʚʩʝ ʚʳʚʦʜʳ, ʩʣʝʜʫʶ-
ʠɦʝ ʠʟ ʘʥʘʣʠʟʘ. 

ʉʦʧʦʩʪʘʚʠʤ ʩʚʦʡʩʪʚʘ ʧʦʣʝʡ ʟʘʨʷʜʦʚ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 
ʚʦʣʥ. 

ʊʘʙʣʠʮʘ 1  

       ʇʦʣʷ ʟʘʨʷʜʦʚ ʠ ʧʦʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ 

ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʧʦʣʷ ʟʘʨʷʜʘ ɺʦʣʥʦʚʳʝ ʧʦʣʷ 

ʇʦʣʷ ɽ ʠ ʅ ʟʘʨʷʜʘ ʚʩʝʛʜʘ 

çʧʨʠʚʷʟʘʥʳè ʢ ʟʘʨʷʜʫ ʠ ʥʝ 

ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʟʘʨʷ-
ʜʘ 

ʇʦʩʣʝ ʠʟʣʫʯʝʥʠʷ ʚʦʣʥʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʷʝʪʩʷ ʠ ʝ yʧʦʣʷ ɽ ʠ ʅ ʫʞʝ ʥʝ 
ʟʘʚʠʩʪ̫ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʟʘʨʷʜʘ ʟʘʚʠ-
ʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʟʘʨʷʜʘ v. ɽʩʣʠ ʟʘʨʷʜ ʧʦʢʦʠʪʩʷ, 
ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʨʘʚʥʦ ʥʫʣʶ 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʦʣʥʳ ʚʩʝʛʜʘ 
ʞʝʩʪʢʦ ʩʚʷʟʘʥʦ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʧʦʣʝʤ. ʕʪʠ ʧʦʣʷ ʥʝ ʤʦʛʫʪ ʩʫʱʝ-
ʩʪʚʦʚʘʪʴ ʨʘʟʜʝʣʴʥʦ 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʟʘʨʷʜʘ 

ʦʙʣʘʜʘʝʪ ʠʥʝʨʮʠʘʣʴʥʳʤʠ 
ʩʚʦʡʩʪʚʘʤʠ, ʪ.ʝ. ʠʤʝʝʪʩʷ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ (ʤʘʩʩʘ 

ʧʦʢʦʷ), ʠʤʧʫʣʴʩ ʠ ʢʠʥʝʪʠʯʝ-
ʩʢʘʷ ʵʥʝʨʛʠʷ 

ʇʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʡ ʚʦʣʥʳ ʥʝʣʴʟʷ ʧʦʩʪʘʚʠʪʴ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʣʦʪʥʦʩʪʴ ʠʥʝʨʮʠ-

ʘʣʴʥʦʡ ʤʘʩʩʳ. ʇʣʦʪʥʦʩʪʴ ʤʘʩʩʳ 

ʧʦʢʦʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ 
ʚʩʝʛʜʘ ʨʘʚʥʘ ʥʫʣʶ 

ʉʢʦʨʦʩʪ ɹʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʝʡ 

ʟʘʨʷʜʘ ʚʩʝʛʜʘ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ ʠ ʤʦʞʝʪ 
ʙʳʪʴ ʨʘʚʥʘ ʥʫʣʶ 

ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚ ʩʚʦʙʦʜʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʩʪʦʷʥʥʘ ʠ ʚʩʝʛʜʘ 
ʨʘʚʥʘ ʩ 

ʉʚʷʟʴ ʤʝʞʜʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-
ʥʦʡ ʤʘʩʩʦʡ, ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʳʤ ʠʤʧʫʣʴʩʦʤ ʦʧʠʩr ʚʘʝʪʩʷ 
ʟʘʢʦʥʦʤ ʋʤʦʚʘ 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʣʦʪʥʦʩʪʴʶ ʵʥʝʨʛʠʠ 
ʠ ʧʣʦʪʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʇʦʡʥʪʠʥʛʘ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʩʚʦʡʩʪʚ 

ʠʥʝʨʮʠʘʣʴʥʦʡ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ) ʤʘʩʩʳ ʠ ʩʚʦʡʩʪʚ ʚʦʣʥʳ, ʥʝ 
ʠʤʝʁʱʝʡ ʠʥʝʨʮʠʠ!  

ʀʟ ʩʨʘʚʥʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʣʝʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-

ʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ ï ʵʪʦ ʬʘʥʪʘʟʠʷ. ʇʦʣʷ ʟʘʨʷʜʘ ʠ ʧʦʣʷ ʵʣʝʢʪʨʦ-
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ʤʘʛʥʠʪʥr ʭ ʚʦʣʥ ʠʤʝʶʪ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ, ʥʝʩʦʧʦʩʪʘʚʠʤʳʝ 
ʩʚʦʡʩʪʚʘ. 
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1.3.1. ʍʍ ʚʝʢ. ɸʚʘʥʪʶʨʠʟʤ? ʅʝʪ, ʧʦʟʠʪʠʚʠʟʤ. 

ʀʩʭʦʜʥʳʝ ʧʦʩʳʣʢʠ ʥʘʯʘʣʘ ʚʝʢʘ. ʅʘʩ ʙʫʜʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ 

ʨʘʟʚʠʪʠʝ ʥʘʜʩʪʨʦʡʢʠ. ʅʘʫʯʥʘʷ ʥʘʜʩʪʨʦʡʢʘ, ʢʘʢ ʤʳ ʟʥʘʝʤ, ʥʝ-
ʫʩʪʦʡʯʠʚʘ ʠ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ. ʆʜʥʘʢʦ ʝʩʣʠ ʫʜʘʯʘ ʫʣʳʙʥʸʪʩʷ ʠ 

ʙʫʜʝʪ ʫʜʘʯʥʦ ʫʣʦʚʣʝʥʘ ʠ ʦʧʠʩʘʥʘ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʩʪʠ, ʵʪʦ ʚʩʝʛʜʘ 
ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ, ʢ 
ʧʨʦʛʨʝʩʩʫ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʍʍ ʚʝʢʝ ʙʣʘʛʦʜʘʨ̫  ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʠ ʦʧʠʩʘʥʠʶ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʨʘʟʚʠʣʠʩʴ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 
ʨʘʜʠʦʣʦʢʘʮʠʷ ʠ ʩʚʷʟʴ, ʪʝʣʝʚʠʜʝʥʠʝ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʷ ʪʝʭʥʠ-

ʢʘ, ʨʘʢʝʪʦʩʪʨʦʝʥʠʝ ʠ ʘʚʠʘʩʪʨʦʝʥʠʝ, ʘʪʦʤʥʘʷ ʠ ʷʜʝʨʥʘʷ ʬʠʟʠʢʘ ʠ 

ʪ.ʜ. ʗʜʝʨʥʦʝ ʦʨʫʞʠʝ, ʘʪʦʤʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ 
ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦ-
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ʚʘʥʠʡ, ʜʦʧʦʣʥʷʷʩʴ ʣʦʢʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʚrʯʠʩʣʠ-

ʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʪʦ ʟʥʘʯʝʥʠʝ ʝʸ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʕʪʦ ʙʳʣʠ 
ʫʞʝ ʥʝ çʢʦʥʪʦʨʩʢʠʝ ʩʯʸʪʳè ʩ ʢʦʩʪʷʰʢʘʤʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʟʠʪʠʚʠʟʤ ʜʘʣ ʥʝʚʝʨʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʦʨʝ-

ʪʠʯʝʩʢʠʤ ʧʦʠʩʢʘʤ. ʄʳ ʫʞʝ ʟʥʘʝʤ, ʯʪʦ ʦʰʠʙʢʘ ʚ ʫʨʘʚʥʝʥʠʷʭ 
ʄʘʢʩʚʝʣʣʘ ʧʨʠʚʝʣʘ ʢ ʦʪʢʘʟʫ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ. ʄʛʥʦʚʝʥʥʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʫʯʸʥʳʝ ʪʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʢʘʢ 

ʥʦʥʩʝʥʩ. ʀʜʝʷ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʛʦ ʜʫʘʣʠʟʤʘ ʥʘʙʠʨʘʣʘ ʩʠʣʫ. 
ʅʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʘ ʠʜʝʷ ʙʳʣʘ ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʧʨʠʥʷʪʘ ʚʩʝʤʠ 

ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. ɿʜʝʩʴ ʩʳʛʨʘʣ ʬʘʢʪʦʨ ʤʦʜʳ ʠ ʯʫʚʩʪʚʦ çʩʪʘʜʥʦ-
ʩʪʠè. 

çʆʪʚʝʨʛʥʫʚè ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ, ʤʦʣʦʜʳʝ ʫʯʸʥʳʝ ʧʦʯʫʚ-
ʩʪʚʦʚʘʣʠ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ çʧʨʝʚʟʦʡʪʠè ʩʘʤʦʛʦ ʅʴʶʪʦʥʘ! ʕʪʠ ʪʱʝ-

ʩʣʘʚʥʳʝ ʠʜʝʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʨʠʪʝʨʠʝʚ (ʦʛʨʘʥʠʯʝ-

ʥʠʡ) ʠʩʪʠʥʳ ʧʦʨʦʞʜʘʣʠ ʚ ʩʦʟʥʘʥʠʠ ʚʝʨʫ ʚ ʩʦʙʩʪʚʝʥʥʫʶ ʥʝʧʦʛʨʝ-
ʰʠʤʦʩʪʴ. ɺʝʨʘ ʚ ʥʝʧʦʛʨʝʰʠʤʦʩʪʴ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ ʚ ʧʩʠʭʦ-

ʣʦʛʠʠ ʧʦʟʥʘʥʠʷ. ʂʦʣʣʝʢʪʠʚʥʦʝ ʤʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʠʣʦ 

ʠʜʝʶ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʠʩʢʘ, ʥʦ ʠ ʩʦʟʜʘʣʦ ʤʦʜʫ. ɺʩ,y ʯʪʦ ʥʝ ʚʧʠ-
ʩʳʚʘʣʦʩʴ ʚ ʢʦʥʮʝʧʮʠʶ ʵʪʦʡ ʤʦʜʳ, ʦʪʚʝʨʛʘʣʦʩʴ. ɺʩ,y ʯʪʦ çʚʧʠʩʳ-

ʚʘʣʦʩʴè, ʧʨʠʥʠʤʘʣʦʩʴ ʙʝʟ ʢʨʠʪʠʢʠ ʠ ʯʘʩʪʦ ʙʝʟ ʘʥʘʣʠʟʘ. ʕʪʦ ʢʦʣ-

ʣʝʢʪʠʚʥʦʝ ʤʥʝʥʠʝ (ʤʦʜʘ) ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʜʦʛʤʘʪʠʟʤʘ ʠ 
ʥʝʜʦʧʫʱʝʥʠʶ ʢʨʠʪʠʢʠ ʚ ʪʦʣʩʪʳʭ ʞʫʨʥʘʣʘʭ. 

ʈʘʟʤʳʰʣʝʥʠʝ ʦ ʠʜʝʝ ʥʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ.  ɺʦʦʙʱʝ ʛʦʚʦ-
ʨʷ, ʤʥʝ ʚʩʝʛʜʘ ʢʘʟʘʣʦʩʴ ʦʯʝʥʴ ʩʪʨʘʥʥʦʡ ʠʜʝʷ çʦʙʥʫʣʝʥʠʷè ʢʣʘʩ-

ʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʠ ʧʦʩʪʨʦʝʥʠʝ ʥʘ ʝʸ ʤʝʩʪʝ çʥʦʚʦʡ ʬʠʟʠʢʠè. ʕʪʘ 
ʠʜʝʷ ʧʨʷʤʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʢʫʤʫʣʷʪʠʚʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ. ʏʝʤ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʘʢʦʡ ʦʪʢʘʟ? ʊʦʣʴʢʦ ʩʫʙʲʝʢʪʠʚʠʟ-

ʤʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʥʝʧʦʥʠʤʘʥʠʝʤ ʬʠʣʦʩʦʬʠʠ ʥʘʫʢʠ ʠ ʤʦʜʦʡ, 
ʢʦʪʦʨʘʷ (ʧʦʜʦʙʥʦ ʚʝʨʝ ʚ ʥʝʧʦʛʨʝhʠʤʦʩʪʴ ʚʳʙʦʨʘ) ʩʦʟʜʘʚʘʣʘ ʠʣ-
ʣʶʟʠʶ çʥʦʚʦʛʦ ʧʫʪʠè.  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, çʧʣʘʥè ʤʦʣʦʜʳʭ ʧʦʟʠʪʠʚʠʩʪʦʚ ʤʦʞʥʦ ʦʙʲ-

ʷʩʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʨʘʩʩʫʞʜʝʥʠʝʤ. ʆʥʠ, ʩʦʚʝʨʰʠʚ ʧʨʳʞʦʢ ʚʧʝ-

ʨʸʜ, ʧʦʟʥʘʶʪ ʟʘʢʦʥʳ ʤʠʢʨʦʤʠʨʘ, ʘ ʟʘʪʝʤ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʪʢʨʳʪʳʝ 
ʟʘʢʦʥʳ, ʚʦʟʚʨʘʱʘʶʪʩʷ ʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʪʴ çʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʝ ʦʙʲʷʩʥʝʥʠʝè ʢʣʘʩʩʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ. ʀʜʝʷ, ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʢʘʞʝʪʩʷ çʷʩʥʦʡ ʠ ʣʦʛʠʯʥʦʡ, ʥʦ ʧʦ ʩʫʱʝʩʪʚʫ ʵʪʦ 
ʘʚʘʥʪʶʨʘ.  ʉ ʘʚʘʥʪʶʨʠʟʤʘ ʥʘʯʘʣʘ ʰʝʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ 
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ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ, ʘʚʘʥʪʶʨʠʟʤʦʤ ʧʨʦʜʦʣʞʠʣʘ. ɽʩʣʠ ʙʳ ʦʥʘ ʥʝ ʩʫ-

ʤʝʣʘ ʫʙʝʜʠʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʠ ʩʦʟʜʘʪʴ ʤʦʜʫ, ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʜʝʡ 

ʪʝʦʨʝʪʠʢʦʚ ʠ ʚʠʜʠʤʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʜʘʚʥʦ ʙʳ ʢʘ-
ʥʫʣʠ ʚ ʃʝʪʫ.  

çʅʦ ʚʝʜʴ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʘʣʠʮʦ!è - ʩʢʘʞʫʪ ʩʢʝʧʪʠʢʠ. 
ʊʝʭʥʠʢʘ, ʵʢʩʧʝʨʠʤʝʥʪ ï ʵʪʦ ʙʘʟʠʩ, ʠʤʝʶʱʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ. ʅʘ ʙʘʟʠʩʝ ʢʘʢ ʨʘʟ ʠ ʧʘʨʘʟʠʪʠʨʫʶʪ ʩʦ-

ʚʨʝʤʝʥʥʳʝ çʥʘʫʯʥʳʝ ʰʢʦʣʳ ʠ ʰʢʦʣʢʠè. ɺ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, çʪʝʦ-
ʨʝʪʠʢʠ ʥʦʚʦʡ ʬʠʟʠʢʠè ʪʘʢ ʠ ʥʝ ʩʤʦʛʣʠ ʦʙʲʷʩʥʠʪʴ ʧʘʨʘʜʦʢʩʳ, 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ 

ʠʣʠ ʜʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʪʨʦʛʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠʟʣʫʯʝʥʠʷ 
ʟʘʨʷʜʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ ʠ ʢʚʘʥʪʦʚʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦ ʥʘʩʪʦ̫ʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʣʴʟʷ ʧʨʠʚʝʩʪʠ çʢ ʦʙʱʝ-

ʤʫ ʟʥʘʤʝʥʘʪʝʣʶè ʠʟ-ʟʘ ʩʝʨʴʝʟʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ.  ɹʦ-
ʣʝʝ ʪʦʛʦ, ʚʩʸ ʯʘʱʝ ʚ ʚʳʩʢʘʟʳʚʘʥʠʷ ʪʝʦʨʝʪʠʢʦʚ ʥʘʯʠʥʘʝʪ ʧʨʦ-

ʩʢʘʣʴʟʳʚʘʪʴ ʤʳʩʣʴ, ʯʪʦ çʢʦʨʥʠ ʤʥʦʛʠʭ ʪʨʫʜʥʦʩʪʝʡ ʢʚʘʥʪʦʚʳʭ 

ʪʝʦʨʠʠ ʠʤʝʶ ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʦʨʥʠè. ʂʘʢ ʛʦʚʦʨʠʪʩ̫ : çʇʨʠʧʣʳʣʠ!è. 
ʇʨʦʜʦʣʞʠʤ. 

 

1.3.2. ʂʚʘʥʪʳ, ʬʦʪʦʥʳ, ʮʫʛʠé 

ʈʘʟʚʠʪʠʝ ʠʜʝʡ. ɺʩʣʝʜ ʟʘ ʧʨʠʟʥʘʥʠʝʤ ʚʦʣʥʦʚʳʭ ʩʚʦʡʩʪʚ ʫ 
ʠʥʝʨʮʠʘʣʴʥʳʭ ʪʝʣ, ʧʦ̫ʚʠʣʠʩʴ ʨʘʙʦʪʳ ʩ çʦʧʠʩʘʥʠʝʤè ʚʦʣʥʳ ʢʘʢ 

ʯʘʩʪʠʮʳ. ɺʦʣʥʘ ʜʦʣʞʥʘ ʚʝʩʪʠ ʩʝʙʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʘʢ 

ʯʘʩʪʠʮʘ. ʕʪʫ ʣʦʛʠʯʝʩʢʠ ʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʚʦʡʩʪʚ 
ʚʦʣʥʳ ʧʦʟʠʪʠʚʠʩʪʳ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʣʠ. ɺʨʷʜ ʣʠ ʟʜʝʩʴ ʩʪʦʠʪ 

ʧʝʨʝʯʠʩʣʷʪʴ ʠʤʝʥʘ ʅʦʙʝʣʝʚʩʢʠʭ ʣʘʫʨʝʘʪʦʚ. ʅʦ ʜʘʚʘʡʪʝ ʧʦʧʨʦʙʫ-

ʝʤ ʦʧʠʩʘʪʴ ʣʦʛʠʯʝʩʢʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʷʟʳʢʦʤ ʥʝʢʦʪʦʨʳʝ çʧʦ-
ʨʦʞʜʝʥʠʷè ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ. 

ʂʚʘʥʪ. ʂʚʘʥʪ ʩʚʝʪʘ (ʥʝʤ. Quant, ʦʪ ʣʘʪ. quantum ð ʩʢʦʣʢɹʦ) 

ï ʢʦʣʠʯʝʩʪʚʦ (ʧʦʨʮʠʷ) ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʚ 

ʝʜʠʥʠʯʥʦʤ ʘʢʪʝ ʩʧʦʩʦʙʝʥ ʠʟʣʫʯʠʪ ɹʠʣʠ ʧʦʛʣʦʪʠʪʴ ʘʪʦʤ ʠʣʠ ʜʨʫ-
ʛʘʷ ʢʚʘʥʪʦʚʘʷ ʩʠʩʪʝʤʘ; ʵʣʝʤʝʥʪʘʨʥʘʷ ʯʘʩʪʠʮʘ, ʪʦ ʞʝ, ʯʪʦ ʠ ʬʦʪʦʥ 
(ɹʦʣʴʰʘʷ ʉʦʚʝʪʩʢʘʷ ʕʥʮʠʢʣʦʧʝʜʠ̫ ). 

ɼʘʞʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʥʷʪʠʡ: çʢʚʘʥʪè, çʬʦ-

ʪʦʥè ï ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʙʣʝʤʳ. ʅʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʣʝʢʪʦʨʳ ʥʘ 

ʖ-ʊʔʖɹ ʫʪʚʝʨʞʜʘʁ ʪ, ʯʪʦ ʬʦʪʦʥ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʚʘʥʪʦʚ. 
ʅʦ ʥʝ ʵʪʦ ʛʣʘʚʥʦʝ. ɻʣʘʚʥʦʝ ʚ ʪʦʤ, ʯʪʦ çʩʧʝʮʠʘʣʠʩʪʳè ʥʠʢʘʢ ʥʝ 
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ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ ʨ̫ʜ ʷʚʣʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʢʘʢʦʚʳ ʨʘʟʤʝʨʳ ʢʚʘʥʪʘ 

(ʬʦʪʦʥʘ), ʩʢʦʣʴʢʦ ʜʣʠʥ ʚʦʣʥ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʝʛʦ ʜʣʠʥʫ, ʢʘʢ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʩʣʫʯʘʡʥʦ ʚʳʣʝʪʝʚʠhʭ ʬʦʪʦʥʦʚ çʨʦʞʜʘʝʪʩʷè ʢʦʛʝ-
ʨʝʥʪʥʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ (ʥʘʧʨʠʤʝʨ, ʚʦʣʥʦʚʦʡ ʮʫʛ) ʠ ʪ.ʜ. 

ʀʟʚʝʩʪʥʦ, ʯʝʤ ʢʦʨʦʯʝ ʢʚʘʥʪ, ʪʝʤ ʰʠʨʝ ʝʛʦ ʩʧʝʢʪʨ. ɺ ʦʙʱʝʤ, ʥʠ 
ʬʦʨʤʳ, ʥʠ ʨʘʟʤʝʨʦʚ!  

ʀ ʚʦʪ ʟʜʝʩʴ ʥʘʯʠʥʘʝʪʩʷ çʧʣʷʩʢʘ ʩʦ ʩʚʠʩʪʦʤè. çʉʧʝʮʠʘʣʠ-

ʩʪʳè ʥʘʯʠʥʘʶʪ çʨʘʟʲʷʩʥʷʪʴè, ʯʪʦ ʤʠʢʨʦʤʠʨ ï ʪɻʦ ʥʝ ʤʘʢʨʦʤʠʨ. 
ʊʦ, ʯʪʦ ʦʯʝʚʠʜʥʦ ʚ ʤʘʢʨʦʤʠʨʝ, ʚʳʛʣʷʜʠʪ ʠʥʘʯʝ ʚ ʤʠʢʨʦʤʠʨʝ. ʀ 

ʦʙʲʷʩʥʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦ ʩʦʝʜʠʥʠʪʴ ʚʤʝʩʪʝ ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʬʦʨ-

ʤʘʣʴʥʦʡ ʣʦʛʠʢʠ.  ɺʦʪ ʪʘʢ ʧʦʟʠʪʠʚʠʩʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʘʛʥʦʩʪʠʢʘ, 
ʫʪʚʝʨʞʜʘʷ, ʯʪʦ ʤʠʢʨʦʤʠʨ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʟʥʘʚʘʝʤ. ɺʘʤ ʙʫʜʫʪ 

çʧʨʠʪʷʛʠʚʘʪʴ ʟʘ ʫʰʠè ʤʘʩʩʫ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, çʧʦʜʪʚʝʨʞʜʘʶʱʠʭè 

çʨʝʘʣʴʥʦʩʪʴè ʢʚʘʥʪʦʚ. ʅʦ, ʢʘʢ ʛʦʚʦʨʠʣ ʫʤʥʳʡ (ʭʦʪʷ ʠ ʧʦʟʠʪʠ-
ʚʠʩʪ) ʅ. ɹʦʨ, ʦʜʠʥ ʵʢʩʧʝʨʠʤʝʥʪ ʤʦʞʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʜʝʩʷʪʦʢ ʚʟʘʠ-

ʤʦʠʩʢʣʶʯʘʶʱʠʭ ʪʝʦʨʠʡ. ʅʘʜʩʪʨʦʡʢʘ, ʢʘʢ ʬʣʘʛ ʥʝ ʚʝʪʨʫ, ʧʝʨʝ-
ʤʝʥʯʠʚʘ. 

 

1.3.3. ʊʝʨʤʦʜʠʥʘʤʠʢʘ. 

ʐʪʘʥʳ ʧʦʨʚʘʣʠé ʄʳ ʫʞʝ ʛʦʚʦʨʠʣʠ ʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʦʛʨʘ-

ʥʠʯʝʥʥʦʩʪʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʜʣʷ ʪʝʨʤʦʜʠ-
ʥʘʤʠʢʠ. ʉʪʨʝʤʣʝʥʠʝ (ʦʙʦʛʥʘʪʴ ʩʘʤʠʭ ʩʝʙʷ) ʩʦʩʣʫʞʠʣʦ ʧʦʟʠʪʠʚʠ-

ʩʪʘʤ ʧʣʦʭʫʶ ʩʣʫʞʙʫ. ʆʜʥʦʡ ʥʦʛʦʡ ʦʥʠ ʟʘʩʪʨʷʣʠ ʚ çʢʣʘʩʩʠʯʝʩʢʠʭ 

ʪʝʦʨʠʷʭè, ʘ ʚʪʦʨʘʷ ʥʦʛʘ çʚʣʷʧʘʣʘʩʴè ʚ ʦʙʣʘʩʪʴ ʤʠʢʨʦʤʠʨʘ. ʂʘʢ 
ʛʦʚʦʨʷʪ: çʈʘʟʤʘʭ ʨʫʙʣʝʚʳʡ, ʥʦ ʫʜʘʨ-ʪʦ éʥʝʫʜʘʯʥʳʡ!è ʀʟ çʨʚʘ-

ʥʳʭ ʰʪʘʥʠʰʝʢè ʚʳʧʘʣʠ ʚʘʞʥʳʝ ʧʨʦʙʣʝʤʳ ï ʧʨʦʙʣʝʤʳ ʩʪʘʥʦʚʣʝ-
ʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʭʠʤʠʠ ʠ ʪ.ʜ..  

ʉʫʪʴ ʝʸ ʚ ʪʦʤ, ʯʪʦ ʥʠʢʪʦ ʠʟ ʪʝʦʨʝʪʠʢʦʚ ʥʝ ʧʦʥʠʤʘʝʪ ʜʦ ʩʠʭ 
ʧʦʨ, ʥʘʧʨʠʤʝʨ, ʢʘʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʣʝʜʫʝʪ ʚʢʣʘʜʳʚʘʪʴ ʚ ʧʦʥʷʪʠʝ 

çʪʝʧʣʦè. ɼʣʷ ʦʙʳʚʘʪʝʣʷ ʵʪʦ ʧʦʥʷʪʠʝ ʦʯʝʚʠʜʥʦ, ʥʦ ʜʣʷ ʪʝʦʨʝʪʠʢʦʚ 

ʵʪʦ ʪʘʡʥʘ ʟʘ 7-ʶ ʧʝʯʘʪʷʤʠ. ʆʜʥʠ ʩʯʠʪʘʶʪ ʪʝʧʣʦʤ ʢʠʥʝʪʠʯʝʩʢʫʶ 
ʵʥʝʨʛʠʶ ʤʦʣʝʢʫʣ, ʜʨʫʛʠʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʝʧʣʦ ʵʪʦ ʠʥʬʨʘʢʨʘʩ-

ʥʘʷ ʦʙʣʘʩʪʴ ʩʚʝʪʦʚʳʭ ʚʦʣʥ, ʪʨʝʪʴʠ ʩʯʠʪʘʶʪ ʪʝʧʣʦ ʢʘʢʦʡ-ʪʦ ʵʥʝʨ-
ʛʠʝʡ ʠ ʪ.ʜ.  ʇʦʯʝʤʫ ʵʪʦ ʪʘʢ ʚʘʞʥʦ? 

ʂʚʘʥʪʦʚʘʷ ʭʠʤʠʷ. ɺʳ ʩʣʳʰʘʣʠ ʦ çʢʚʘʥʪʦʚʦʡ ʭʠʤʠʠè? ʇʦ-

ʧʨʦʙʦʚʘʣʠ ʪʝʦʨʝʪʠʢʠ ʧʨʠʩʧʦʩʦʙʠʪʴ ʩʚʦʠ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʨʘʩʯʸʪʘ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʥʦ é 
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çʥʝʜʦʣʛʦ ʤʫʟʳʢʘ ʠʛʨʘʣʘè. ʂʚʘʥʪʦʚʘʷ ʭʠʤʠʷ ʧʨʠʢʘʟʘʣʘ çʜʦʣʛʦ 

ʞʠʪʴè. ʉʪʘʥʜʘʨʪʥʘʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʭʠʤʠʷ ʦʢʘʟʘʣʘʩʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʠ ʷʩʥʦʡ, ʯʝʤ ʦʧʝʨʘʪʦʨʳ, ʪʝʥʟʦʨʳ ʠ ʩʦʧʨʷʞʸʥʥʳʝ ʧʝʨʝ-
ʤʝʥʥʳʝ çʢʚʘʥʪʦʚʦʡ ʭʠʤʠʠè. ɼʣʷ ʨʘʩʯʸʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

çʢʚʘʥʪʦʚʦʡ ʭʠʤʠʠè ʧʦʥʘʜʦʙʠʣʘʩʴ ʛʨʦʤʘʜʥʘʷ ʤʘʩʩʘ ʵʤʧʠʨʠʯʝʩʢʠʭ 
ʜʘʥʥʳʭ. ʌʘʥʬʘʨʳ ʫʤʦʣʢʣʠ. 

ʇʨʦʜʦʣʞʠʤ. ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠʜʫʪ ʩ ʧʦʛʣʦʱʝʥʠʝʤ 

ʠʣʠ ʚrʜʝʣʝʥʠʝʤ ʪʝʧʣʘ. ʂʘʢ ʭʨʘʥʠʪʩʷ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʵʥʝʨʛʠʷ ʪʝʧ-
ʣʘ ʚ ʘʪʦʤʘʭ ʠ ʤʦʣʝʢʫʣʘʭ?  ʂʘʢʦʡ ʢʣʘʩʩ ʷʚʣʝʥʠʡ çʧʨʦʟʝʚʘʣʠè ʠ ʥʝ 

ʦʧʠʩʘʣʠ ʪʝʦʨʝʪʠʢʠ. ʌʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʨʦʜʘ 

ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʪʝʧʣʦʚʳʤʠ ʷʚʣʝʥʠʷʤʠ. ɸ ʷʚʣʝʥʠʷ ʥʘ ʛʨʘ-
ʥʠʮʝ ʨʘʟʜʝʣʘ ʩʨʝʜ: ʵʣʝʢʪʨʦʥʥʘʷ ʵʤʠʩʩʠʷ, ʬʦʪʦʵʣʝʢʪʨʦʥʥʘʷ ʵʤʠʩ-

ʩʠʷ, ʷʚʣʝʥʠʷ ʚ p/n ʧʝʨʝʭʦʜʘʭ ʚ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʭ, ʬʠʟʠʢʘ ʪʚʸʨʜʦʛʦ 

ʪʝʣʘ ï ʚʩʝ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʚʦʛʦ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ ʩʠʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɸ ʢʘʢ ʦʥʦ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʠ 

ʦʪ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ? ʇʨʘʚ ʙʳʣ ʫʯyʥʳʡ ʇʨʠʩʪʣʠ, ʢʦʪʦʨʳʡ ʜʦ ʢʦʥʮʘ 

ʞʠʟʥʠ ʚʝʨʠʣ ʚ ʬʣʦʛʠʩʪʦʥ. ʊʝ ʦʙʲʷʩʥʝʥʠʷ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʬʦʨ-
ʤʘʣʴʥʦʡ ʣʦʛʠʢʠ, ʢʦʪʦʨʳʝ ʥʘʤ ʧʨʝʜʣʘʛʘʶʪ (ʧʦʜʩʦʚr ʚʘʶʪ) ʩʧʝʮʠʘ-

ʣʠʩʪʳ, ʪʝʧʝʨʴ ʫʞʝ ʥʝ ʤʦʛʫʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʣʶʙʦʟʥʘʪʝʣʴʥʳʭ ʣʶ-
ʜʝʡ.  

ʗʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʨʘʩʧʘʜʘ ʠ ʩʠʥʪʝʟʘ ʤʦʛʫʪ ʚʳʜʝʣ̫ ʪʴ ʙʦʣʴ-
ʰʫʶ ʵʥʝʨʛʠʶ. ʕʪʘ ʵʥʝʨʛʠʷ ʥʝ ʪʦʣʴʢʦ ʵʥʝʨʛʠʷ ʢʫʣʦʥʦʚʩʢʠʭ ʩʠʣ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʠ çʷʜʝʨʥʳʭ ʩʠʣè. ʄʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʤʦʞʝʤ 

ʧʦʥʷʪʴ ʜʦ ʢʦʥʮʘ ʧʨʠʨʦʜʫ çʩʣʘʙʳʭ ʠ ʩʠʣʴʥʳʭè ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 
ʅʘʚʝʨʥʷʢʘ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʠʤʝʝʪ ʤʝʩʪʦ çʥʝʠʟʚʝʩʪʥʦʝè ʩʠʣʦʚʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʧʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʫʧʫʱʝʥʦ ʠʟ 

ʚʥʠʤʘʥʠʷ ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ. ʇʦʜʦʙʥʦʝ ʩʠʣʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 
ʥʘʨʷʜʫ ʩ ʧʨʦʮʝʩʩʘʤʠ ʥʘʢʦʧʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ 

ʤʦʣʝʢʫʣʘʭ ʠ ʘʪʦʤʘʭ ʠ ʪ.ʜ. ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʥʝ ʤʝʥʴʰʝʛʦ, ʯʝʤ 
ʪʝʦʨʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ.  

ɹʝʟ ʘʥʘʣʠʟʘ ʠ ʦʧʠʩʘʥʠʷ ʩʠʣ ʪʝʧʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʙʝʟ ʫʯʸʪʘ 
ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʩʚʷʟʠ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʪʝʦʨʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘ-
ʩʪʠʮ ʙʫʜʝʪ ʚʩʝʛʜʘ ʫʱʝʨʙʥʦʡ, ʪ.ʝ. çʥʘʧʠʯʢʘʥʘè ʦʰʠʙʢʘʤʠ. 
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1.4.  çʇɸɺʃʀʅʓ, ɻʆɺʆʈʀʐʔ?è 

1.4.1. ʉʠʜʝʪʴ ʥʘ çʦʩʪʨʠʝ ʥʘʫʢʠè 

1.4.2. ʋʩʢʦʨʠʪʝʣʠ, ʛʦʚʦʨʠʰʴ? 

 

1.4.1. ʉʠʜʝʪʴ ʥʘ çʦʩʪʨʠʝ ʥʘʫʢʠè. 

ʆʊʆ ʢʘʢ ʤʦʜʘ.  ɺʝʣʠʢʘʷ ʩʠʣʘ ï ʤʦʜʘ. ʆʥʘ ʜʝʨʞʠʪʩʷ ʥʘ ʚʝʨʝ 

ʠ ʩʨʦʜʥʠ ʨʝʣʠʛʠʠ. ɼʦʛʤʘʪʠʢʘ ʥʝ ʪʘʢ ʧʨʦʩʪʦ ʣʠʰʠʪʴ ʝʛʦ ʚʝʨʳ. ɺʦʪ 

ʠ ʆʊʆ ʪʘʢ ʞʠʚʝʪ. ʂʨʠʪʠʢʘ ʠ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ, ʥʦ ʪʝʦʨʝʪʠʢʠ ʫʧʨʷʤʦ 
ʢʦʥʩʪʨʫʠʨʫʶʪ çʪʝʦʨʠʶ ʚʩʝʛʦè, ʚrʜʫʤʳʚʘʶʪ ʤʥʦʛʦʤʝʨʥʳʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ (ʭʠʤʝʨ). ɺʳ ʨʝʤʦʥ-

ʪʠʨʦʚʘʣʠ ʢʦʛʜʘ-ʥʠʙʫʜʴ ʜʦʤʘ ʟʘʩʦʨʳ ʚ ʤʦʡʢʝ ʨʘʢʦʚʠʥ.r ʊʦʛʜʘ ʚʳ 
ʜʦʣʞʥʳ ʧʦʤʥʠʪʴ çʯʝʨʥʫʶ ʤʘʪʝʨʠʶè, ʟʘʙʠʚʘʶʱʫʶ ʧʫʪʴ ʩʪʦʢʫ ʚʦ-
ʜʳ.  

ʊʝʦʨʝʪʠʢʠ ʆʊʆ ʤʥʝ ʧʦʨʦʡ ʥʘʧʦʤʠʥʘʶʪ ʜʝʪʝʡ, ʢʦʪʦʨrʝ 

ʨʘʟʦʙʨʘʣʠ ʢʘʥʘʣʠʟʘʮʠʶ, ʚʳʧʘʯʢʘʣʠʩʴ ʩ ʛʦʣʦʚʳ ʜʦ ʧʷʪʦʢ ʠ ʨʘ-
ʜʦʩʪʥʦ ʩʦʦʙʱʘʶʪ, ʯʪʦ ʚ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʦʥʠ ʧʨʦʙʫʨʘʚʠʣʠ ʯʸʨ-

ʥʳʝ ʜʳʨʳ. ʈʘʟʚʠʚʘʪɹ  ʪʝʦʨʠʶ ʩ ʦʰʠʙʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ ʤʦʛʫʪ 
ʪʦʣʴʢʦ ʪʝ, ʢʦʤʫ ʠʩʪʠʥʘ ʙʝʟʨʘʟʣʠʯʥʘ.  

ʂʦʥʝʯʥʦ, ʢʘʞʜʳʡ ʫʯʸʥʳʡ ʚ ʜʫʰʝ ʷʚʣʷʝʪʩʷ ʪʱʝʩʣʘʚʥʳʤ ʯʝ-

ʣʦʚʝʢʦʤ. ɽʤʫ ʧʨʠʷʪʥʦ, ʢʦʛʜʘ ʝʛʦ ʠʜʝʠ ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʠ ʫʚʘ-
ʞʝʥʠʝ. ʆʥ ʦʱʫʱʘʝʪ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ, ʩʠʜʷ çʥʘ ʦʩʪʨʠʝ ʥʘʫʢʠè ʠ 

ʩʥʠʩʭʦʜʠʪʝʣʴʥʦ ʛʣʷʜʷ ʧʦ ʩʪʦʨʦʥʘʤ. ʂʦʤʫ ʝʱʝ ʚʳʛʦʜʥʦ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʤʦʜʫ ʥʘ ʆʊʆ? ʊʦʤʫ, ʢʪʦ ʟʘʱʠʱʘʝʪ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦ ʆʊʆ, 
ʢʪʦ ʧʠʰʝʪ çʫʤʥr ʝ ʢʥʠʛʠè ʦʙ ʆʊʆ, ʘ ʧʦʪʦʤ ʧʨʠʢʨʫʯʠʚʘʝʪ ʩʝʙʝ 

ʦʨʜʝʥʘ ʠ ʧʦʣʫʯʘʝʪ ʧʨʝʤʠʠ çʟʘ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠè. ʅʝʫʞʝʣʠ ʫʯʝʥʳʝ 
ʈɸʅ ʥʝ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʟʘʙʠʚʘʶʪ ʤʦʣʦʜʳʝ ʛʦʣʦʚʳ ʧʫʩʪʳʤʠ çʟʘ-

ʤʦʨʦʯʢʘʤʠè ʠ ʦʪʚʣʝʢʘʶʪ ʤʦʣʦʜʝʞʴ ʦʪ ʥʘʩʫʱʥʳʭ ʞʠʪʝʡʩʢʠʭ ʠ 
ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ? 

 

1.4.2. ʋʩʢʦʨʠʪʝʣʠ, ʛʦʚʦʨʠʰʴ? 

ɹʦʟʦʥ ʍʠ-ʭʠ-ʭʠʢʩʘ. ɽʩʣʠ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʧʦ-

ʧʫʣʷʨʥʳʭ ʪʝʤ, ʪʦ ʧʦʤʠʤʦ çʯʨyʥʳʭ ʜʳʨè ʚ çʪʸʤʥʦʡ ʤʘʪʝʨʠʠè ʠ 

ʚʝʩʴʤʘ çɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘè, ʤʫʩʩʠʨʫʶʪʩʷ ʪʝʤʳ ʦʙ ʵʣʝʤʝʥʪʘʨʥʳʭ 
ʯʘʩʪʠʮʘʭ, ʠʭ ʩʪʨʦʝʥʠʠ, ʢʚʘʥʪʘʭ ʠ ʢʚʘʨʢʘʭ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʥʘ 
ɹɸʂ ʦʙʥʘʨʫʞʠʣʠ çʯʘʩʪʠʮʫ ɹʦʛʘè - ʙʦʟʦʥ ʍʠʛʛʩʘ.   
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ʏʪʦʙʳ ʝʛʦ ʦʙʥʘʨʫʞʠʪʴ, ʧʨʠʰʣʦʩʴ ʩʪʨʦʠʪʴ ʘʜʨʦʥʥʳʡ ʢʦʣ-

ʣʘʡʜʝʨ (ɹɸʂ) ʩʪʦʠʤʦʩʪʴʶ ʦʢʦʣʦ 12 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ʕʢʩʧʝ-

ʨʠʤʝʥʪʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʥʦʛʦ. ʇʨʦʚʝʜʝʥʠʝ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦ-
ʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʝʪ ʩʪʦʠʪʴ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ. ʗ 

ʧʨʝʜʧʦʣʘʛʘʶ, ʯʪʦ ʬʠʥʘʥʩʦʚʳʝ ʪʨʫʜʥʦʩʪʠ ʟʘʩʪʘʚʠʣʠ ʩʨʦʯʥʦ ʧʨʝ-

ʢʨʘʪʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʦʟʨʠʪʝʣʴʥʦ 
ʤʛʥʦʚʝʥʥʦ ʟʘʢʦʥʯʠʣʠʩʴ ʧʦʩʣʝ ʫʜʘʯʥʦʡ ʩʝʨʠʠ ʙʝʟ ʧʦʚʪʦʨʥʳʭ ʧʨʦ-

ʚʝʨʦʢ. ʕʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ çʥʝ ʚʩʝ ʧʨʦh ʣʦ ʛʣʘʜʢʦè, ʠ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʪʦʨʳ ʯʪʦ-ʪʦ ʥʝ ʜʦʛʦʚʘʨʠʚʘʶʪ. 

ʂʦʥʝʯʥʦ, ʝʩʣʠ ʪʘʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʝʜʠʥʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮʘʭ, ʪʦ çʮʝʣʴ ʦʧʨʘʚʜrʚʘʝʪ 
ʩʨʝʜʩʪʚʘè. ʆʜʥʘʢʦ ʝʩʪʴ ʩʦʦʙʨʘʞʝʥʠʷ ʧʨʦʪʠʚ ʧʦʜʦʙʥʳʭ ʜʦʨʦʛʦ-
ʩʪʦʷʱʠʭ ʧʨʦʝʢʪʦʚ.   

ʅʝʢʦʪʦʨʳʝ ʩʦʦʙʨʘʞʝʥʠʷ. ʇʝʨʝʯʠʩʣʠʤ ʠʭ: 

ʋʩʢʦʨʠʪʝʣʴ ï ʵʪʦ ʧʨʠʙʦʨ ʬʘʢʪʠʯʝʩʢʠ çʦʜʥʦʨʘʟʦʚʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷè, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʦʜʥʦʨʘʟʦʚʳʝ ʩʪʘʢʘʥʯʠʢʠ, ʪʘʨʝʣʢʠ, ʣʦʞ-

ʢʠ, ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʘʮʝʧʮʠʠ. ʆʜʠʥ ï ʜʚʘ ʨʘʟʘ ʠʩʧʦʣʴʟʦʚʘʣ ʠ é 
ʧʨʠʙʦʨ ʥʝ ʥʫʞʝʥ. ʊʘʢ ʧʨʦʠʟʦʰʣʦ ʩ ʫʩʢʦʨʠʪʝʣʝʤ ʚ ʉʝʨʧʫʭʦʚʝ. ʀʟ 

ʛʘʟʝʪ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʤʝʩʪʥʳʝ ʵʣʝʢʪʨʠʢʠ ʩʥʠʤʘʶʪ ʩ ʫʩʢʦʨʠʪʝʣʷ 
ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʉʊʆ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ [1], ʯʪʦ ʕʡʥʰʪʝʡʥ ʜʦʧʫ-
ʩʪʠʣ ʦʰʠʙʢʫ ʚ ʩʠʣʫ ʬʠʣʦʩʦʬʩʢʦʡ ʥʝʛʨʘʤʦʪʥʦʩʪʠ. ɺ ʨʝʟʫʣʪɹʘʪʝ ʚ 

ʪʝʦʨʠʠ ʫʩʢʦʨʠʪʝʣʝʡ ʪʝʦʨʝʪʠʢʠ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʚʚʝʩʪʠ ʜʣʷ ʢʦʨ-

ʨʝʢʮʠʠ ʪʝʦʨʠʠ g-ʬʘʢʪʦʨ. ʄʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ʫʩʢʦʨʝʥʥʳʭ ʵʣʝʢʪʨʦ-
ʥʦʚ ʠʟʤʝʥʠʣʘʩʴ, ʧʦʷʚʠʣʠʩʴ çʙʘʥʯʠè ʠ ʪ.ʜ. ɺʩʸ ʵʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 
ʣʝʛʢʦ çʧʝʨʝʞʠʪʴè, ʥʦé 

ʆʢʘʟʘʣʦʩʴ [1], ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʨʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʃʦʨʝʥʮʘ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʠʥʚʘʨʠ-
ʘʥʪʥʦʩʪʴ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʘʟʨʝʰʘʁ ʪ 

ʩʚʝʨʭʩʚʝʪʦʚʳʝ ʩʢʦʨʦʩʪʠ, ʠʛʥʦʨʠʨʫʷ ʧʦʩʪʫʣʘʪ ʕʡʥʰʪʝʡʥʘ. 

ʅʘʧʨʘʰʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʦ ʠ ʵʪʦ ʝʱʝ ʥʝ ʚʩʝ. çʅʘ ʟʘʢʫʩʢʫ ï ʩʘʤʦʝ ʩʣʘʜʢʦʝè.  ʈʝʣʪ̫ʠ-
ʚʠʩʪr  ʚʩʝʛʜʘ ʭʚʘʩʪʘʣʠ çʙʣʝʩʪʷʱʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʬʦʨʤʘʣʠʟ-

ʤʦʤ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʤʝʭʘʥʠʢʠè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠʚʝʜʥyʥʦʝ ʚʳʰʝ ʨʝʢʣʘʤʥʦʝ ʩʦʦʙʱʝʥʠʝ ʥʝ ʦʪʚʝʯʘʝʪ ʠʩʪʠʥʝ. 
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çɹʣʝʩʪʷʱʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʦʨʤʘʣʠʟʤè ʥʘ ʜʝʣʝ ʦʢʘʟʘʣʩʷ çʙʣʝ-
ʩʪʷʱʠʤ ʤʳʣʴʥʳʤ ʧʫʟʳʨʝʤè [2].  

ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ ʠʥʪʝʛʨʘʣ ʜʝʡʩʪʚʠʷ ʥʝ 

ʠʤʝʝʪ ʵʢʩʪʨʝʤʫʤʦʚ. ʆʥ ʥʝ ʩʧʦʩʦʙʝʥ ʨʝʘʣʠʟʦʚʘʪʴ çʧʨʠʥʮʠʧ 

ʥʘʠʤʝʥʴʰʝʛʦ ʜʝʡʩʪʚʠʷè ʚ ʨʘʤʢʘʭ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʤʝʭʘʥʠʢʠ. ɼʘ-
ʣʝʝ. ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ çʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ 

(ʵʥʝʨʛʠʠ, ʠʤʧʫʣʴʩʘ, ʤʦʤʝʥʪʘ ʠʤʧʫʣɹʩʘ)è ʥʝʢʦʨʨʝʢʪʥʳ ʠ ʠʭ ʩʣʝ-

ʜʫʝʪ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʥʦʚʦ. ʊʝʦʨʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ çʨʘʩ-
ʩʳʧʘʝʪʩʷè. ʅʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʥʘʡʪʠ ʥʦʚʳʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝ-

ʥʠʷ, ʥʦ ʠ ʧʨʦʚʝʩʪʠ çʧʝʨʝʨʘʩʯʸʪè ʠʤʝʶʱʠʭʩʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝ-
ʨʠʤʝʥʪʦʚ. 

ʀ ʧʦʩʣʝʜʥʝʝ [1]. ɸʥʘʣʠʟ çʤʳʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚè ʕʡʥ-
ʰʪʝʡʥʘ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. ʗʚʣʝʥʠʷ çʟʘʤʝʜʣʝʥʠʷ ʚʨʝʤʝʥʠ çʠ 

çʩʞʘʪʠʷ ʤʘʩʰʪʘʙʦʚè ʥʝ ʠʤʝʶʪ ʤʝʩʪʘ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʙ-

ʱʠʤ ʜʣʷ ʚʩʝʭ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʪʩʯʸʪʘ, ʘ ʚʨʝʤʷ ʜʣʷ ʵʪʠʭ ʩʠ-
ʩʪʝʤ ʝʜʠʥʦ!  

ʊʘʢʦʚʘ ʮʝʥʘ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʦʰʠʙʦʯʢʠ, ʢʦʪʦʨʫʶ ʧʦʟʠ-
ʪʠʚʠʩʪr  ʥʝ ʤʦʛʣʠ ʦʙʥʘʨʫʞʠʪʴ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʩʚʦʝʡ ʬʠʣʦ-
ʩʦʬʠʠ.  

ʊʘʢ ʝʩʪʴ ʣʠ ʩʤʳʩʣ ʠʤʝʥʥʦ ʩʝʡʯʘʩ ʩʪʨʦʠʪʴ ʥʦʚʳʡ ʦʜʥʦʨʘʟʦ-

ʚʳʡ ɸɻʈɽɻɸʊ? ʗ ʧʦʣʘʛʘʁ , ʯʪʦ ʵʪʦʪ ʰʘʛ ʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝʚʨʝ-
ʤʝʥʥʳʤ. ɼʘʞʝ, ʝʩʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʳ ʚʜʨʫʛ ʦʙʥʘʨʫʞʘʪ ʥʦʚʳʡ 

ʙʦʟʦʥ ï çʙʦʟʦʥ ʍʠ-ʭʠ-ʭʠʢʩʘè, ï ʥʠʯʝʛʦ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʗ ʧʠʩʘʣ ʚ ʥʘʯʘʣʝ ʥʦ̫ ʙʨʷ ʦʙ ʵʪʦʤ 
ʚ ʉʆ ʈɸʅ, ʥʦ ʦʪʚʝʪʘ ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣ. ʇʦʣʘʛʘʶ, ʯʪʦ ʤʦʠ ʜʦʨʦʛʠʝ 

çʟʝʤʣʷʢʠè ʦʯʝʥʴ ʟʘʥʷʪʳ. ʅʦ ʦʥʠ ʥʝ ʜʘʜʫʪ ʧʦʩʪʦʨʦʥʥʠʤ ʦʪʢʫʩʠʪʴ 

ʜʘʞʝ ʢʨʘʝʰʝʢ ʧʠʨʦʛʘ ʦʪ ʬʠʥʘʥʩʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʉʂʀʌʘ. ʀʤ 
ʧʦʤʦʱʥʠʢʠ ʥʝ ʥʫʞʥʳ. ʆʥʠ ʩʘʤʠ ʚʩʸ ʧʨʝʢʨʘʩʥʦ çʨʘʩʧʠʣʷʪè. 
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ɿɸʂʃʖʏɽʅʀɽ. 

ɺr ʚʦʜʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ çʚʩʢʨʪrʠʷ ʠ 
ʜʠʘʛʥʦʟʘè ʧʨʦʩʪʳ ʠ ʦʯʝʚʠʜʥʳ. ʆʜʥʘʢʦ ʤʦʜʘ, ʜʦʛʤʳ ʠ ʩʪʝʨʝʦʪʠʧʳ 

ʥʝ ʧʦʟʚʦʣʷʪ ʩʨʘʟʫ ʧʨʝʦʜʦʣʝʪʴ ʩʦʤʥʝʥʠʷ ʠ ʧʨʠʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ. 

ɽʩʪʝʩʪʚʝʥʥr ʡ ʚʦʧʨʦʩ: çɸ ʧʦʯʝʤʫ ʪʘʢ?è  ï ʵʪʦ ʧʨʘʚʠʣʴʥʳʡ ʧʫʪʴ ʢ 
ʧʦʟʥʘʥʠʶ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʰʠʙʦʢ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ 

ʢʦʤʤʝʥʪʘʨʠʷʭ. ʀʭ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ, ʠʟʣʦʞʠʪʴ ʩʚʦʶ ʚʝʨʩʠʶ ʠ 

ʪ.ʜ. ʇʦʤʥʠʪʩʷ, ʢʘʢ ʚ 1958 ʛ. ʥʘ ɺʩʝʩʦʶʟʥʦʤ ʩʦʚʝʱʘʥʠʠ ʬʠʣʦʩʦ-
ʬʦʚ ʉʦʚʝʪʩʢʠʝ ʬʠʣʦʩʦʬʳ ʣʠʭʦ ʩʤʝʥʠʣʠ ʩʚʦʶ ʬʠʣʦʩʦʬʩʢʫʶ ʧʦ-

ʟʠʮʠʶ ʠ ʩʪʘʣʠ ʧʦʟʠʪʠʚʠʩʪʘʤʠ (ʷʚʥʳʤʠ ʠʣʠ ʩʢʨʳʪʳʤʠ). ʕʪʦ ʧʝʨʝ-

ʨʦʞʜʝʥʠʝ ʧʨʦʰʣʦ ʧʦʜ ʣʦʟʫʥʛʦʤ çʥʝʢʦʤʧʝʪʝʥʪʥʦʛʦ ʚʤʝh ʘ-

ʪʝʣʴʩʪʚʘ ʬʠʣʦʩʦʬʦʚ ʚ ʝʩʪʝʩʪʚʦʟʥʘʥʠʝè. ʉʝʡʯʘʩ ʘʢʪʫʘʣʝʥ ʪʦʪ 

ʞʝ ʣʦʟʫʥʛ: çʀʟ-ʟʘ ʥʝʢʦʤʧʝʪʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʠ ʨʝʰʝ-

ʥʠʶ ʧʨʦʙʣʝʤ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʧʦʟʠʪʠʚʠʟʤ, 
ʢʘʢ ʚʨʝʜʥʦʝ ʷʚʣʝʥʠʝè. 

ʗ ʧʦʣʘʛʘʶ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʣʦʩʦʬʳ ʠʤʝʶʪ ʙʦʣʴʰʦʡ 
ʦʧʳʪ ʧʝʨʝʦʜʝʚʘʥʠʷ. ʆʥʠ ʙʳʩʪʨʦ ʩʤʝʥʷʪ ʜʳʨʷʚʳʝ ʧʦʟʠʪʠʚʠʩʪʩʢʠʝ 

çʜʞʠʥʩʳè ʥʘ ʙʨʶʢʠ ʠʟ çʧʨʠʣʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʠʟʤʘè. ʋʩʧʝʭʦʚ ʠʤ 
ʚ ɻʪʦʤ ʙʣʘʛʦʨʦʜʥʦʤ ʜʝʣʝ!  

ʅʦ ʝʩʪʴ ʝʱʝ ʧʨʦʙʣʝʤʘ, ʧʦʨʦʞʜʸʥʥʘʷ ʧʦʟʠʪʠʚʠʟʤʦʤ. ʅʘʫʢʘ 
ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʝʩʣʠ ʫʯʸʥʳʝ ʥʝ ʦʙʣʘʜʘʶʪ ʯʝʩʪʥʦʩʪʴʶ, 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʩʪʴʶ, ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴʶ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ 

ʪ.ʜ. ʇʦʟʠʪʠʚʠʟʤ çʠʟʫʨʦʜʦʚʘʣ ʣʦʛʠʢʫ ʩʫʞʜʝʥʠʡè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ 
ʥʘʫʯʥʭr ʪʝʦʨʠʷʭ ʧʦʷʚʠʣʠʩʴ ʠ ʧʨʦʮʚʝʪʘʶʪ ʣʦʛʠʯʝʩʢʠʝ ʧʨʦʪʠʚʦʨʝ-

ʯʠʷ. ʆʥʠ ʚʜʘʣʙʣʠʚʘʶʪʩʷ ʚ ʩʦʟʥʘʥʠʝ ʫʯʝʥʠʢʦʚ, ʚʳʨʘʙʘʪʳʚʘʷ 

ʜʚʫʣʠʯʠʝ, ʙʝʩʧʨʠʥʮʠʧʥʦʩʪʴ, ʜʚʦʡʥʫʶ ʤʦʨʘʣʴ. ʕʪʦ ʧʦʜʜʝʨʞʠʚʘ-
ʝʪʩʷ ʧʦʣʠʪʠʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. ʂʘʢ ʚʳʨʘʟʠʣʩ ̫ʝʱʝ 

ʢʦʛʜʘ-ʪʦ ʌʫʨʩʝʥʢʦ: çʅʘʤ ʥʝ ʥʫʞʥʳ ʪʚʦʨʮʳ ʠ ʩʦʟʠʜʘʪʝʣʠ. ʅʘʤ 

ʥʫʞʥʳ ʛʨʘʤʦʪʥʳʝ çʧʦʪʨʝʙʠʪʝʣʠ!è (ʧʨʠʤ. ʨʝʜ.: ʮʠʪʘʪʘ ʜʦʢʫ-
ʤʝʥʪʘʣʴʥʦ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ).  

ʕʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ çʚʦʩʧʠʪʘʪʝʣʴʥʘʷè ʧʦʣʠʪʠʢʘ ʥʘʥʝʩʣʘ ʠ 

ʥʘʥʦʩʠʪ ʙʦʣʴʰʦʡ ʚʨʝʜ ʥʘʫʢʝ ʠ ʦʙʨʘʟʦʚʘʥʠʶ. ʆʥʘ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʈʦʩʩʠʡʩʢʦʤʫ ʤʝʥʪʘʣʠʪʝʪʫ. ʈɸʅ ʜʦʣʞʥʘ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʜʫʤʘʪʴ 
ʦʙ ʵʪʦʤ ʠ ʥʝ ʩʪʝʩʥʷʷʩʴ ʧʦʩʪʘʚʠʪʴ ʧʝʨʝʜ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʚʦʧʨʦʩ ʦ 

ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʝʩʣʠ ʦʥʘ, ʨʝʘʣʴʥʦ ʦʙʝʩʧʦʢʦʝʥʘ ʢʘʜ-
ʨʘʤʠ ʠ ʩʣʘʙʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ ʠ ɺʋɿʦʚ.  
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ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. ʀʩʪʦʨʠʯʝʩʢʠ ʚʩʸ ʩʣʦʞʠʣʦʩʴ ʟʘʢʦʥʦʤʝʨʥʦ.  

ʇʨʝʜʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ɽʚʨʦʧʝ. ʆʙʦʩʪʨʝʥʠʝ ʤʝʞʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʝʨʚʘʷ ʤʠʨʦʚʘʷ ʚʦʡʥʘ. ʈʝʚʦʣʶʮʠʷ. ɻʨʘʞ-
ʜʘʥʩʢʘʷ ʚʦʡʥʘ. ʇʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʘʥʳ. ʇʦʜʛʦʪʦʚʢʘ ʢʦ 
ʚʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʝ. ɺʦʡʥʘ. ʈʘʟʨʫʰʝʥʥʦʝ ʭʦʟʷʡʩʪʚʦ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʝʜʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. ʅʝ ʙʳʣʦ ʢʨʦʤʝ ʃʝʥʠʥʘ ʚʳʜʘʶʱʠʭʩʷ ʬʠʣʦʩʦʬʦʚ, ʘ ʫ ʥʝʛʦ 

ʙʳʣʠ ʙʦʣʝʝ ʨʝʘʣʴʥʳʝ ʟʘʜʘʯʠ. ʈʦʩʩʠʷ ʚʳʥʫʞʜʝʥʘ ʙʳʣʘ ʜʦʛʦʥʷʪʴ. 
ɺʦʰʣʦ ʚ ʧʨʠʚʳʯʢʫ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʫʜʫʱʝʝ ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʯʝ-

ʨʝʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʦʪʚʝʨʩʪʠʝ ɿʘʧʘʜʥʦʡ ʥʘʫʢʠ. 

ʊʘʢ ʤʳ ʠ ʦʩʪʘʥʝʤʩʷ ʚ ʩʧʠʩʢʝ ʧʦʩʪʦʷʥʥʳʭ ʜʦʛʦʥʷʶʱʠʭ. ʈʦʩʩʠʠ 
ʥʫʞʝʥ ʥʘʫʯʥʳʡ ʧʨʦʨʳʚ! 
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2. ɻɽʅʀɸʃʔʅɸʗ ʆʐʀɹʂɸ ʄɸʂʉɺɽʃʃɸ  

      ʀ ʈɽɸɹʀʃʀʊɸʎʀʗ ʂʃɸʉʉʀʏɽʉʂʀʍ 

ʊɽʆʈʀʁ 

 

ɸʅʅʆʊɸʎʀʗ 

ʈʘʟʜʝʣ ʧʦʩʚʷʱʥy ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʰʠʙʢʠ, ʢʦʪʦʨʫʶ ʄʘʢʩʚʝʣʣ 

ʜʦʧʫʩʪʠʣ, ʟʘʧʠʩʳʚʘʷ ʩʚʦʠ ʫʨʘʚʥʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ 

ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ ʠʤʝʶʪ ʜʚʝ ʚʝʪʚʠ ʥʝʟʘʚʠʩʠʤʳʭ 
ʨʝʰʝʥʠʡ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʚ ʫʨʘʚʥʝ-

ʥʠʷʭ ʄʘʢʩʚʝʣʣʘ ʥʝ ʠʤʝʝʪ ʤʝʩʪʘ. ʅʦʚʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʝ-

ʰʠʪʴ ʧʨʦʙʣʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ, ʩʪʨʦʛʦ ʧʦʩʪʨʦʠʪʴ 
ʥʝʨʝʣʷʪʠʚʠʩʪʩʢʫʶ ʬʫʥʢʮʠʶ, ʦʧʠʩʳʚʘʶʱʫʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘ-

ʨʷʜʦʚ ʠ ʪʦʢʦʚ.  ɹʝʟ ʛʠʧʦʪʝʟ ʫʩʪʨʘʥʝʥʳ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʦʙʲʷʩʥʝ-

ʥʠʠ ʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡ ʠ ʩʪʨʦʛʦ ʦʧʠʩʘʥʳ ʪʘʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ 
ʫʥʠʧʦʣʷʨʥʘʷ ʠʥʜʫʢʮʠʷ ʠ ʤʦʪʦʨ ʄʘʨʠʥʦʚʘ ʠ ʪ.ʜ. ʈʘʟʚʠʚʘʷ ʠʜʝʶ 

ʚʝʣʠʢʦʛʦ ʘʥʛʣʠʡʩʢʦʛʦ ʫʯʝʥʦʛʦ ɼʞ. ɼʞ. ʊʦʤʩʦʥʘ ʦʙ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʡ ʧʨʠʨʦʜʝ ʤʘʪʝʨʠʠ ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ çʤʘʢʩʚʝʣʣʠʟʘʮʠʶè 
ʫʨʘʚʥʝʥʠʡ ʪʷʛʦʪʝʥʠʷ ʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʪʷʛʦʪʝʥʠʝ ʷʚʣʷʝʪʩʷ ʢʚʘʜ-

ʨʘʪʠʯʥʳʤ ʵʬʬʝʢʪʦʤ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. ʀʩ-

ʧʨʘʚʣʝʥʳ ʦʰʠʙʢʠ ʚ ʦʙʲʷʩʥʝʥʠʠ ʠ ʦʧʠʩʘʥʠʠ ʨʘʙʦʪʳ ʥʝʨʝʣʷʪʠ-
ʚʠʩʪʩʢʠʭ ʚʘʢʫʫʤʥʳʭ ʉɺʏ ʫʩʪʨʦʡʩʪʚ. ʆʙʦʩʥʦʚʘʥ ʧʨʠʥʮʠʧ ʧʨʝʝʤ-

ʩʪʚʝʥʥʦʩʪʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠ ʢʫʤʫʣʷʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʝʸ ʨʘʟʚʠ-

ʪʠʷ. ʈʝʘʙʠʣʠʪʠʨʦʚʘʥʦ ʩ ʬʠʟʠʯʝʩʢʦʡ ʠ ʬʠʣʦʩʦʬʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ 
ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʊʝʧʝʨʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ 
ʚʥʦʚʴ ʦʙʨʝʣʠ ʩʪʘʪʫʩ ʬʫʥʜʘʤʝʥʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ.  

ʇʈɽɼʀʉʃʆɺʀɽ 

 
ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʯʠʪʘʝʪ ʣʝʢʮʠʠ ʧʦ ʩʧʝʮʠʘʣʥɹʳʤ 

ʢʫʨʩʘʤ ʠ ʦʙʱʠʤ ʢʫʨʩʘʤ. ʆʥ ʚʝʜʪy ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʩʝʤʠʥʘʨʩʢʠʝ 

ʟʘʥʷʪʠʷ. ʏʘʩʪʦ ʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʧʨʠ ʠʟʣʦʞʝʥʠʠ ʤʘ-
ʪʝʨʠʘʣʘ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʥʘʫʯʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʠ ʦʙʩʫʞʜʘʪʴ ʩ 

ʫʯʝʥʠʢʘʤʠ ʪʨʫʜʥʦʩʪʠ ʪʝʦʨʠʠ. ɿʜʝʩʴ ʧʝʜʘʛʦʛ ʥʝ ʜʦʣʞʝʥ ʫʧʦʜʦʙ-

ʣʷʪʴʩʷ ʧʦʧʫʛʘʶ, ʧʦʚʪʦʨʷʷ ʠʟʙʠʪʳʝ ʙʘʥʘʣʴʥʳʝ ʠʩʪʠʥʳ. ʋ ʥʝʛʦ 
ʰʠʨʦʢʠʡ ʢʨʫʛ ʟʥʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʦ ʩʘʤʦʤ ʧʨʝʜʤʝʪʝ, ʥʦ ʠ ʦ ʝʛʦ ʠʩ-

ʪʦʨʠʠ ʠ ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ. ʀʤʝʥʥʦ ʟʜʝʩʴ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

çʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚè ʧʝʨʚʦʛʦ ʪʠʧʘ, ʫ ʥʝʛʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʝʩʴ ʧʫʪʴ ʩʪʘʥʦʚʣʝʥʠʷ ʪʝʦʨʠʠ ʦʪ ʥʘʯʘʣʘ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ, ʫʩʪʘʥʦʚʠʪʴ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʚʷʟʠ ʠ 

ʚʳʷʚʠʪɹ  ʦʰʠʙʢʠ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ.  ɼʣʷ ʵʪʦʛʦ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣɹ  ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʡ ʥʘʫʯʥʦʛʦ 

ʧʦʟʥʘʥʠʷ ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ (ɺ.ɸ. ʂʫʣʠʛʠʥ. ʄʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʘʷ 

ʪʝʦʨʠʷ ʧʦʟʥʘʥʠʷ ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ. 2018. 
http://www.trinitas.ru/rus/doc/0001/005c/00012135.htm). 

ʂ ʥʝʩʯʘʩʪʴʶ, ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʙʳʣʦ ʜʘʚ-

ʥʦ ʚʳʙʨʦʰʝʥʦ ʠʟ ʩʦʚʝʪʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ʥʘ ɺʩʝʩʦʶʟʥʦʤ ʩʦʚʝʱʘ-
ʥʠʠ ʬʠʣʦʩʦʬʦʚ ʚ 1958 ʛ. ʧʦʜ ʜʝʚʠʟʦʤ çʆ ʥʝʢʦʤʧʝʪʝʥʪʥʦʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʬʠʣʦʩʦʬʠʠ ʚ ʥʘʫʢʫè. ɼʦʛʤʘʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘ-

ʣʠʟʤ ʟʘʤʝʥʠʣʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤ r ʧʦʟʠʪʠʚʠʟʤʘ (ɺ.ɸ. ʂʫʣʠʛʠʥ, 
ʄ.ɺ. ʂʦʨʥʝʚʘ, ɻ.ɸ. ʂʫʣʠʛʠʥʘ.  ʇʦʟʠʪʠʚʠʟʤ ï ʜ̫ ʜʣʷ ʥʘʫʢʠ. 2020. 

http://www.trinitas.ru/rus/doc/0001/005d/ 00012407.htm). ʕʪʦ ʦʙʩʪʦ-

ʷʪʝʣʴʩʪʚʦ ʫʩʫʛʫʙʠʣʦ ʟʘʩʪʦʡ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʯʥʳʭ ʠʜʝʡ. 
ɺ ʢʦʥʮʝ ʍʍ ʩʪʦʣʝʪʠʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ʙʳʣʘ ʦʨʛʘʥʠ-

ʟʦʚʘʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ ɸʅɸʃʀɿ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʙʳʣʦ 

ʧʦʠʩʢ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʷʭ. ʄʥʝ ʧʨʠ-
ʰʣʦʩʴ ʚʦʟʛʣʘʚʠʪʴ ʵʪʫ ʛʨʫʧʧʫ. ʄʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʢʨʠʟʠʩʘ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʣʝʞʘʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʦʰʠʙʢʠ: ʦʰʠʙʢʘ ʄʘʢʩ-

ʚʝʣʣʘ, ʠʩʧʨʘʚʣʝʥʠʶ ʢʦʪʦʨʦʡ ʧʦʩʚʷʱʝʥʘ ʵʪʘ ʢʥʠʛʘ, ʉʊʆ ʢʘʢ ʧʨʦ-
ʷʚʣʝʥʠʝ ʬʠʣʦʩʦʬʩʢʦʛʦ ʥʝʚʝʞʝʩʪʚʘ, ʄʂʊ, ʢʘʢ ʦʰʠʙʦʯʥʘʷ ʚʝʪʚʴ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ. ɿʜʝʩʴ ʧʨʠʭʦʜʠʪʩʷ ʜʘʪʴ ʧʦʷʩʥʝʥʠʷ. ʊʝʨʤʦʜʠʥʘ-

ʤʠʢʘ ï ʪɻʦ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʤʘʢ-
ʨʦʩʢʦʧʠʯʝʩʢʦʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʦʡ ʠ ʤʠʢʨʦʤʠʨʦʤ. ʆʥʘ ʦʯʝʥʴ 

ʩʠʣʴʥʦ ʩʚʷʟʘʥʘ ʩ ʭʠʤʠʝʡ. ɽʩʣʠ ʚʳ ʦʙʨʘʪʠʪʝʩʴ ʢ ʭʠʤʠʠ, ʪʦ ʦʙʥʘ-

ʨʫʞʠʪʝ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʨʦʪʝʢʘʝʪ ʩ ʦʙʤʝ-
ʥʦʤ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʩʚʝʪʦʚʳʝ 

ʷʚʣʝʥʠʷ) ʚʦʟʥʠʢʘʝʪ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. ɿʜʝʩʴ ʤʳ ʩʪʘʣʢʠ-

ʚʘʝʤʩʷ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ (ʥʦ ʥʝ 
ʣɻʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ!) ʭʘʨʘʢʪʝʨʘ. ɸʥʘʣʠʟ ʤʳ ʥʘʤʝʨʝʥʳ ʠʟʣʦʞʠʪʴ ʚ 

ʙʫʜʫʱʠʭ ʤʦʥʦʛʨʘʬʠʷʭ. 

ɺ ʵʪʦʡ ʢʥʠʛʝ ʦʧʠʩʘʥʘ ʦʰʠʙʢʘ ʄʘʢʩʚʝʣʣʘ, ʠʩʪʦʨʠʷ ʝʸ ʧʦ̫ ʚ-
ʣʝʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʰʠʙʢʠ. ʀʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʢʠ 

ʄʘʢʩʚʝʣʣʘ ʧʦʤʦʛʣʦ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʠ ʚ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ ʵʣʝʢ-

ʪʨʦʜʠʥʘʤʠʢʝ ʫʩʪʨʘʥʠʪʴ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ ʜʘʪʴ ʩʪʨʦʛʦʝ ʦʙ̡ʷʩʥʝʥʠʝ 
ʤʘʛʥʠʪʥʳʭ ʧʘʨʘʜʦʢʩʦʚ. ʄʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʵʣʝʢ-

ʪʨʦʜʠʥʘʤʠʢʘ ʧʨʝʢʨʘʩʥʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʨʘʤʢʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦ-
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ʨʠʡ. ʊʝʤ ʩʘʤʳʤ ʤʳ ʧʦʜʪʚʝʨʜʠʣʠ ʢʫʤʫʣʷʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠ-

ʪʠʷ ʟʥʘʥʠʷ, ʧʨʠʥʮʠʧ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʚ ʥʘʫʯʥʦʤ ʧʦʟʥʘʥʠʠ ʠ ʨʝʘ-

ʙʠʣʠʪʠʨʦʚʘʣʠ ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦ̫ʥʠʠ. ʉʦʚʨʝʤʝʥʥʳʡ 
ʧʦʟʠʪʠʚʠʟʤ ʦʪʚʝʨʛʘʝʪ ʢʫʤʫʣʷʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʟʥʘʥʠʡ: çʊʝʦʨʠʠ 

ʫʤʠʨʘʶʪ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʫʭʦʜʷʪ ʠʟ ʞʠʟʥʠ ʠʭ ʘʧʦʣʦʛʝ-

ʪ !rè.  
ɺ ʢʥʠʛʝ ʤʳ ʠʟʙʝʛʘʣʠ ʚʳʩʢʘʟʳʚʘʪʴ ʛʠʧʦʪʝʟʳ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ʅʦ ʦʙʩʫʞʜʘʣʠ 

ʚʦʟʤʦʞʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ. ʕʪʦ ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ.  
 

ɹʃɸɻʆɼɸʈʅʆʉʊʔ 

ɻʨʫʧʧʘ ɸʅɸʃʀɿ ʚʳʧʦʣʥʠʣʘ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʠʶ ʠ ʬʦʨʤʫʣʠʨʦʚʢʝ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ, ʧʦ 

ʘʥʘʣʠʟʫ ʪʝʦʨʠʡ ʠ ʠʩʧʨʘʚʣʝʥʠʶ ʦʰʠʙʦʢ ʚ ʪʝʦʨʠʷʭ, ʧʨʦʚʝʣʘ ʨʷʜ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʗ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʶ ʧʦʩʪʦ-
ʷʥʥʳʭ ʯʣʝʥʦʚ ʛʨʫʧʧʳ ɸʅɸʃʀɿ (ɻ. ʂʫʣʠʛʠʥʘ, ʄ. ʂʦʨʥʝʚʘ) ʠ ʚʦ-

ʰʝʜʰʠʭ ʧʦʟʞʝ (ʧʨʦʬ. ɸ. ʕʩʧʠʥʦʟʘ (ʄʝʢʩʠʢʘ) ʠ ʜʨ.)  ʟʘ ʚʘʞʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʨʝʙʦʚʘʚʰʠʝ ʩʠʣʳ ʠ ʚʨʝʤʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ çʦʬʠ-
ʮʠʘʣʴʥʳʭ ʫʯʸʥʳʭè ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʟʘʣʦʩʴ çʥʝ-

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠè. ɽʤʫ ʥʝ ʚʳʜʝʣʷʣʠ ʥʠ ʩʨʝʜʩʪʚ, ʥʠ ʚʥʠʤʘʥʠʷ.  
 

ʉɺɽʊʃɸʗ ʇɸʄʗʊʔ 

ɺʨʝʤʷ ʙʝʨʸʪ ʩʚʦʝ. ʂ ʛʦʨʴʢʦʤʫ ʩʦʞʘʣʝʥʠʶ, ʫʰʣʠ ʠʟ ʞʠʟʥʠ 

ʥʝʢʦʪʦʨʳʝ ʥʘʰʠ ʜʨʫʟʴʷ ʠ ʢʦʣʣʝʛʠ, ʨʘʙʦʪʘʚʰʠʝ ʚ ʛʨʫʧʧʝ ɸʅɸ-
ʃʀɿ. ɺʦʪ ʠʭ ʠʤʝʥʘ: ʧʨʦʬʝʩʩʦʨ ʏʫʙʳʢʘʣʦ ɸ. (ʧʨʝʢʨʘʩʥʳʡ ʪʝʦʨʝ-

ʪʠʢ, ʄʝʢʩʠʢʘ), ɹʦʣʴʰʘʢʦʚ ɻ. (ʙʳʚʰʠʡ ʛʣ. ʠʥʞʝʥʝʨ ʕʅʀʂ-

ʄɸʐôʘ, ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʠ ʪʝʦʨʝʪʠʢ), ɿʝʣʝʥʯʫʢʦʚ ɸ. (ʚʦʝʥʧʨʝʜ 
ʧʨʝʜʧʨʠʪ̫ʠʷ, ʙʣʝʩʪʷʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ), ʣʘʙʦʨʘʥʪ ʍʦʚʘʥʩʢʠʡ 

ɺ.  

ʇʫʩʪʴ ʵʪʘ ʢʥʠʛʘ ʩʦʭʨʘʥʠʪ ʧʘʤʷʪʴ ʦ ʥʠʭ ʠ ʠʭ ʚʢʣʘʜʝ ʚ ʨʘʟʚʠ-
ʪʠʝ ʥʘʫʢʠ. 
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2.1. ʀʉʊʆʈʀʗ ʀ ɸʅɸʃʀɿ ʆɼʅʆʁ ʀɿ ʇʈʀʏʀʅ ʂʈʀɿʀʉɸ 

ʉʆɺʈɽʄɽʅʅʆʁ ʌʀɿʀʂʀ 

 
ɺʚʝʜʝʥʠʝ 

2.1.1. ʅʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʢʨʠʟʠʩʘ 

2.1.2. ʇʦʟʠʪʠʚʠʟʤ ʂʦʥʪʘ 
2.1.3. ʇʨʦʜʦʣʞʝʥʠʝ ʨʘʟʚʠʪʠʷ ʢʨʠʟʠʩʘ 

2.1.4. ʆʰʠʙʢʘ ʬʠʟʠʢʦʚ 

2.1.5. ʈʘʟʛʨʦʤ çʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡè 
ɿʘʢʣʶʯʝʥʠʝ 

 
ɺʚʝʜʝʥʠʝ. 

ʂʨʠʟʠʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ.        

ʉʦʚʨʝʤʝʥʥʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʠ ʚʧʝʯʘʪʣʷʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʩʧʝʭʠ ʧʨʦh ʣʳʭ 
ʣʝʪ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʛʣʫʙʦʢʦʛʦ ʠ ʟʘʪʷʞʥʦ-

ʛʦ ʢʨʠʟʠʩʘ.  

ʉʢʘʞʠʪʝ, ʧʦʞʘʣʫʡʩʪʘ: 
1. ʂʨʠʟʠʩ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʧʨʦʜʦʣʞʘʝʪʩʷ? ʆʥ ʠʤʝʝʪ 

ʤʝʩʪʦ ʜʘʞʝ ʩʝʡʯʘʩ ʠʣʠ ʞʝ ʦʥ ʫʞʝ ʙʳʣ ʜʘʚʥʦ ʠ ʫʩʧʝʰʥʦ ʧʨʝʦʜʦ-

ʣʸʥ, ʘ ʫʯʸʥʳʝ ʫʩʧʝʰʥʦ ʧʨʦʜʚʠʛʘʶʪʩ̫  ʚʧʝʨʝʜ ʢ ʥʦʚʳʤ ʟʥʘʥʠʷʤ? 
2. ʀʤʝʝʪ ʣʠ ʤʝʩʪʦ ʩʝʛʦʜʥʷ çʧʨʘʚʠʣʴʥʳʡè ʧʫʪʴ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ (ʙʝʟ ʢʨʠʟʠʩʘ) ʠʣʠ ʞʝ ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ï 
ʪɻʦ ʥʝ ʥʘʫʢʘ, ʘ çʠʣʣʶʟʠʷè ʧʦ ʩʧʨʘʚʝʜʣʠʚʦʤʫ ʟʘʤʝʯʘʥʠʶ ʄʘʭʘ 

(ʬʘʥʪʘʩʪʠʢʘ ʠʣʠ ʣʞʝʥʘʫʢʘ)? 

ʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʢʨʠʟʠʩ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶɦ ʠʝ 
ʫʩʣʦʚʠʷ:  

¶ ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʧʦʜʣʠʥʥʳʝ ʧʨʠʯʠʥʳ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʢʨʠʟʠʩʫ.  

¶ ɺʦ-ʚʪʦʨʳʭ, ʥʫʞʥʦ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʠʪʴ ʧʨʠʯʠʥʳ, ʥʫʞʥʦ 
ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʠ, ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʝ ʢʨʠʟʠʩʦʤ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʥʝʪ ʫʙʝ-

ʜʠʪʝʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʢʨʠʟʠʩʘ. ʅʝʢʦʪʦʨʳʝ ʫʯʸ-

ʥʳʝ ʧʠʰʫʪ, ʥʘʧʨʠʤʝʨ, ʦʙ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, 
ʧʦʩʢʦʣʴʢʫ ʦʥʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ, ʥʝ ʩʤʦʛʣʠ ʜʘʪʴ 

ʦʙʲʷʩʥʝʥʠʝ ʥʦʚʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʦʪʢʨʳʪʠʷʤ. ɺʳʩʢʘʟʳʚʘʝʪ-

ʩʷ ʤʳʩʣʴ ʦ ʩʣʘʙʦʤ ʚʣʘʜʝʥʠʠ ʬʠʣʦʩʦʬʠʝʡ (ʪʝʦʨʠʝʡ ʧʦʟʥʘʥʠʷ 
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ʥʘʫʯʥʦʡ ʠʩʪʠʥʳ). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʠʰʫʪ ʪʘʢʞʝ ʦ ʜʨʫʛʠʭ ʬʘʢʪʦʨʘʭ 

[1].  

ʇʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʯʝʪʢʠʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʬʠʣʦʩʦʬ-
ʩʢʠʡ ʘʥʘʣʠʟ ʢʨʠʟʠʩʘ ʬʠʟʠʢʠ ʜʘʣ ɺ. ʃʝʥʠʥ ʚ ʨʘʙʦʪʝ [2]. ʃʝʥʠʥ ʥʝ 

ʙʳʣ ʬʠʟʠʢʦʤ. ʆʥ ʥʝ ʤʦʛ ʦʧʠʩʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʢʨʠʟʠʩʘ, 

ʪ.ʝ. ʧʦʢʘʟʘʪʴ ʠʟ-ʟʘ ʢʘʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠ ʟʘʙʣʫʞʜʝʥʠʡ ʩʣʦ-
ʞʠʣʩʷ ʢʨʠʟʠʩ, ʧʨʠʚʝʜʰʠʡ ʢ ʬʠʣʦʩʦʬʩʢʠʤ ʟʘʙʣʫʞʜʝʥʠ̫ ʤ ʚ ʥʘʫʯ-

ʥʦʤ ʤʠʨʦʚʦʟʟʨʝʥʠʠ. ʆʥ ʷʩʥʦ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʟʥʘʥʠʝ ʜʠʘʣʝʢʪʠʯʝ-

ʩʢʦʛʦ ʤʘʪʝʨʠʘʣʠʟʤʘ ʚʨʝʜʠʪ ʨʘʟʚʠʪʠʶ ʥʘʫʢʠ. ʃʝʥʠʥ ʦʩʪʘʚʠʣ ʚʝʨ-
ʥʳʝ ʟʘʤʝʯʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʦ ʪʦʤ, ʯʪʦ ʫ ʧʦʟʠʪʠʚʠʩʪʦʚ çʤʘʪʝʨʠʷ 

ʠʩʯʝʟʣʘ, ʦʩʪʘʣʠʩʴ ʦʜʥʠ ʫʨʘʚʥʝʥʠʷè. ʕʪʘ ʧʦʜʤʝʥʘ ʦʙʲʷʩʥʝʥʠʡ ʷʚ-

ʣʝʥʠʡ ʥʘʛʨʦʤʦʞʜʝʥʠʝʤ ʤʘʪʝʤʘʪʠʢʠ ʩʦʭʨʘʥʠʣʘʩʴ ʠ ʧʨʝʫʤʥʦʞʘʝʪ-
ʩʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʷʭ.  

ɽʛʦ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʥʝʟʥʘʥʠʠ çʜʠʘʣʝʢʪʠʢʠè ʬʠʟʠʢʘʤʠ ʷ ʩʯʠ-

ʪʘʶ ʨʝʟʢʠʤ, ʭʦʪʷ ʠ ʚʝʨʥʳʤ. ʌʠʟʠʢʠ, ʢʦʥʝʯʥʦ, ʠʤʝʣʠ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʝ ʦ ʜʠʘʣʝʢʪʠʢʝ, ʥʦ ʦʥʠ ʥʝ ʫʤʝʣʠ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʬʠʣʦʩʦʬʩʢʠʝ 

ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʕʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ʥʝʟʥʘʥʠʶ. ʅʠʯʝʛʦ ʫʜʠʚʠ-

ʪʝʣʴʥʦʛʦ ʚ ʵʪʦʤ ʟʘʢʣʶʯʝʥʠʠ ʥʝʪ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʛʨʦʤʘʜʥʦʝ 
ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʣʦʩʦʬʦʚ-ʧʦʟʠʪʠʚʠʩʪʦʚ ʧʨʦʷʚʣʷʶʪ ʥʝʢʦʤʧʝʪʝʥʪ-

ʥʦʩʪɹ  ʚ ʚʦʧʨʦʩʘʭ ʬʠʣʦʩʦʬʠʠ ʥʘʫʢʠ (ʙʝʩʧʨʠʥʮʠʧʥʳʡ ʧʦʟʠʪʠʚʠʟʤ). 

ʇʨʠʚʝʜʫ ʧʨʠʤʝʨ. ʏʪʦ ʪʘʢʦʝ çʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝè 
ʚ ʪʝʦʨʠʠ?  ʎʠʪʠʨʫʶ, ʤʥʝʥʠʝ ʬʠʣʦʩʦʬʘ ʘʢʘʜʝʤʠʢʘ  

ʄ.ʕ. ʆʤʝʣʴʷʥʦʚʩʢʦʛʦ, ʠʟ ʨʘʙʦʪ r[3]: çʉʦʛʣʘʩʥʦ ʠʜʝʷʤ ɹʦʨʘ ʧʨʦ-

ʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʢʦʨʧʫʩʢʫʣʷʨʥʳʤʠ ʠ ʚʦʣʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 
ʘʪʦʤʥʳʭ ʦʙʲʝʢʪʦʚ ʢʘʢ ʙʳ ʟʘʩʪʳʚʘʶʪ ʚ ʚʠʜʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ-

ʩʪʠ ʜʚʫʭ ʢʣʘʩʩʦʚ ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘ-

ʥʦʚʦʢ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ çʜʦʧʦʣʥʠʪʝʣʴʥʳʝè ʷʚʣʝʥʠʷ. ʄʝʞʜʫ 
ʪʝʤ ʠʩʪʠʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ çʘʥʪʠʥʦʤʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʠè ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʨʧʫʩʢʫʣʷʨʥʳʝ ʠ ʚʦʣʥʦʚʳʝ 

ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ, ʢʘʢ ʝʜʠʥʩʪʚʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡè.  
ɿʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʦʙʨʘʟʥʦʝ ʩʨʘʚʥʝʥʠʝ [4]. ɼʚʘ ʙʘʨʘʥʘ ʫʧʸʨ-

ʣʠʩʴ ʨʦʛʘʤʠ ʠ ʩʪʦʷʪ, ʥʝ ʰʝʣʦʭʥʫʚʰʠʩɹ (ʚ ʩʪʫʧʦʨʝ). ʕʪʦ ʧʘʤʷʪʥʠʢ 

çʜʠʘʣʝʢʪʠʢʝ ʆʤʝʣʴʷʥʦʚʩʢʦʛʦè. ɸ ʛʜʝ ʞʝ çʞʠʚʘʷ ʜʫʰʘè ʜʠʘʣʝʢʪʠ-
ʢʠ ï ʨʘʟʚʠʪʠʝ? ʗ ʥʝ ʚʝʨʫʶʱʠʡ, ʥʦ ʫ ʤʝʥʷ ʦʱʫʱʝʥʠʝ, ʯʪʦ ʥʘ ʪʦʤ 

ʩʚʝʪʝ ɻʝʛʝʣʴ ʥʦʩʠʪʩʷ ʟʘ ʆʤʝʣʴʷʥʦʚʩʢʠʤ ʠ, ʦʪʯʘʷʥʥʦ ʣʫʧʷ ʝʛʦ ʩʫ-

ʢʦʚʘʪʦʡ ʧʘʣʢʦʡ ʧʦ ʩʧʠʥʝ, ʧʨʠʛʦʚʘʨʠʚʘʝʪ: çʕʪʦ ʪʝʙʝ, ʟʘ ʜʠʘʣʝʢ-
ʪʠʢʫ, ʩʫʢʠʥ ʩʳʥ! ʕʪʦ ʪʝʙʝ ʟʘ ʜʠʘʣʝʢʪʠʢʫ, ʠʟʚʨʘɦ ʝʥʝʮ!è. 



47 

ɺr  ʩʯʠʪʘʝʪʝ ʪʘʢʠʝ çʦʧʫʩʳè ʩʣʫʯʘʡʥʦʩʪʴʶ? ɺʦʪ ʝʱʝ ʦʜʠʥ 

ʦʙʨʘʟʝʮ çʘʥʘʣʠʟʘ ʥʘʫʢʠè, ʧʨʦʚʝʜʸʥʥʦʛʦ ʧʨʦʬʝʩʩʦʨʘʤʠ-

ʬʠʣʦʩʦʬʘʤʠ ʈʦʩʩʠʠ (ʧʦʟʠʪʠʚʠʩʪʘʤʠ) [5]: çɼʦʧʦʣʥʠʪʝʣʴʥʦʩʪʴ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʠ ʧʨʠʯʠʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʧʠʩʘʥʠʷ 

ʤʠʢʨʦʜʚʠʞʝʥʠʷ ɺ.ʇ. ɹʨʘʥʩʢʠʡ ʦʪʣʠʯʘʝʪ ʦʪ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-

ʚʦʣʥʦʚʦʛʦ ʜʫʘʣʠʟʤʘ, ʥʦ ʪʘʢʞʝ ʦʪʢʘʟʳʚʘʝʪ ʚ ʧʦʣʥʦʡ ʜʠʘʣʝʢʪʠʯ-
ʥʦʩʪʠ. ʉʯʠʪʘʷ ʤʠʨ çʥʝʛʝʦʮʝʥʪʨʠʯʝʩʢʠʤè, ʦʙʣʘʜʘʶʱʠʤ ʠʥʦʡ, 

(ʚʝʱʥʦʡ!) ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʡ, ʥʝʞʝʣʠ çʛʝʦʮʝʥʪʨʠʯʝʩʢʠʡè 

ʤʠʨ, ʩʣʫʞʘʱʠʡ ʙʘʟʠʩʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ, ʦʥ ʧʦʢʘʟʳʚʘʝʪ, 
ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʥʝʛʝʦʮʝʥʪʨʠʯʝʩʢʦʛʦ ʦʙʲʸʤʘ ʧʦʟʥʘʥʠʷ ʩ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʚʦʟʥʠʢʘʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ çʜʠʩʧʝʨʩʠʦʥ-

ʥʳʡ ʵʬʬʝʢʪè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʮʝʣʴʥʳʡ ʚ ʦʥʪʦʣʦ-
ʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝʛʝʦʮʝʥʪʨʠʯʝʩʢʠʡ ʤʠʨ ʚʳʛʣʷʜʠʪ ʩ ʧʦʟʠʮʠʠ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ çʨʘʩʢʦʣʦʪʳʤè ʥʘ ʦʥʪʦʣʦʛʠʯʝʩʢʠ ʥʝʦʜ-

ʥʦʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʙʝʣʳʡ ʩʚʝʪ, ʧʘʜʘʷ ʥʘ 
ʧʨʠʟʤʫ, ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʅʘ 

ʦʩʥʦʚʝ çʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘè ʜʘʣʝʝ ʚʦʟʥʠʢʘʝʪ ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʡ çʧʦʣʷʨʠʟʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪè, ʢʦʪʦʨr ʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʣʣʶ-
ʟʠʠ, ʙʫʜʪʦ ʚ çʤʠʨʝ ʠʥʦʡ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳè ʘʪʨʠʙʫʪʳ 

ʤʘʪʝʨʠʠ ʠʩʢʣʶʯʘʁ ʪ ʜʨʫʛ ʜʨʫʛʘè ... ʂʦʥʮʝʧʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦ-

ʩʪʠ ɺ.ʇ. ɹʨʘʥʩʢʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ ʯʘʩʪʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦ-
ʜʦʙʥʦʛʦ çʧʦʣ̫ʨʠʟʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘè, ʢʦʪʦʨʳʡ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦ-

ʜʝ ʥʝʩʦʤʥʝʥʥʦ ʚ̫ʣʷʝʪʩʷ ʜʠʘʣʝʢʪʠʯʝʩʢʠʤ, ʥʦ ʚ çʦʪʨʠʮʘʪʝʣʴʥʦʤè 

(ʩʫʙʲʝʢʪʠʚʥʦʤ) ʩʤʳʩʣʝ.    
  ʀʪʦʛʦʚʳʡ ʚʳʚʦʜ ʝʛʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩʴʤʘ ʥʝʦʜʥʦʟʥʘʯʝʥ 

ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʴ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ ʢ ʦʙʲʝʢʪʠʚʥʦʡ (ʦʙʲ-

ʝʢʪʥʦʡ) ʜʠʘʣʝʢʪʠʢʝ, ʚʩʝʮʝʣʦ ʦʙʫʩʣʘʚʣʠʚʘʷʩʴ ʥʝʘʜʝʢʚʘʪʥʦʩʪʴʶ 
ʛʝʦʮʝʥʪʨʠʯʝʩʢʠʭ ʤʘʢʨʦʧʦʥʷʪʠʡ ʚ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʢ ʥʝʛʝʦʮʝʥʪʨʠ-

ʯʝʩʢʦʤʫ, ʦʧʨʝʜʝʣʸʥʥʦʤʫ çʚ ʩʝʙʝè ʤʠʢʨʦʤʠʨʫ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ 

ʯʠʩʪʦ ʦʙʲʝʢʪʥʦè. 
ʋʬ! ɺʳ ʚʩʝ ʧʦʥʷʣʠ? ɺʘʰʝ ʩʦʟʥʘʥʠʝ ʥʝ çʨʘʩʢʘʣʳʚʘʝʪʩʷè ʦʪ 

çʜʠʩʧʝʨʩʠʦʥʥʦ-ʧʦʣ̫ʨʠʟʘʮʠʦʥʥʦʡè ʩʭʦʣʘʩʪʠʢʠ? ʄʳ ʩʧʝʮʠʘʣʴʥʦ 

ʧʨʠʚʝʣʠ ʧʝʨʝʩʢʘʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ.ʇ. ɹʨʘʥʩʢʦʛʦ ʚ ʠʟʣʦʞʝʥʠʠ ʜʨʫ-
ʛʦʛʦ ʧʨʦʬʝʩʩʦʨʘ ʬʠʣʦʩʦʬʠʠ ʀ.ʉ. ɸʣʝʢʩʝʝʚʘ, ʢʦʪʦʨʦʛʦ (ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʥʘʩ) ʪʨʫʜʥʦ ʟʘʧʦʜʦʟʨʠʪʴ ʚ ʧʨʝʜʚʟʷʪʦʤ ʦʪʥʦʰʝʥʠʠ. ʆʥ ʩʯʠʪʘʝʪ 

ʘʥʘʣʠʟ ɺ.ʇ. ɹʨʘʥʩʢʦʛʦ çʪʦʥʢʠʤè ʠ çʛʣʫʙʦʢʠʤè. ʉ ʯʝʤ ʬʠʣʦʩʦ-
ʬʦʚ-ʧʦʟʠʪʠʚʠʩʪʦʚ ʠ ʧʦʟʜʨʘʚʣʝ̫ʤ. 
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2.1.1. ʅʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʢʨʠʟʠʩʘ. 

ʅʘʯʘʣʦ ʢʦʥʬʣʠʢʪʘ.  

ʂʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ ʷʚʣʷʝʪʩʷ ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ 
ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʘʞʥʦ 

ʝʱʝ ʨʘʟ ʥʘʧʦʤʥʠʪʴ ʠʩʪʦʨʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-

ʚʦʣʥʦʚʦʛʦ ʜʫʘʣʠʟʤʘ. ʆʥʘ ʥʘʯʠʥʘʝʪʩʷ ʝʱʝ ʚ XVII I ʚʝʢʝ. ɿʘʢʦʥʳ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ ʦʧʠʨʘʣʠʩʴ ʥʘ ʤʛʥʦʚʝʥʥʦʝ ʜʝʡ-

ʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʉʚʝʪ çʥʝ ʦʯʝʥʴ ʭʦʪʝʣè ʚʧʠʩʚrʘʪʴʩʷ ʚ ʝʛʦ 

ʤʝʭʘʥʠʢʫ. ʈʝʰʘʶʱʫʶ ʨʦʣʴ ʪʦʛʜʘ ʩʳʛʨʘʣ ʘʚʪʦʨʠʪʝʪ ʅʴʶʪʦʥʘ. ɽʛʦ 
ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʚʝʪ ʝʩʪʴ ʧʦʪʦʢ ʢʦʨʧʫʩʢʫʣ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠ-

ʪʘʣʦʩʴ ʛʣʘʚʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʢʦʨʧʫʩʢʫʣʷʨʥʦʡ ʪʝʦʨʠʠ.    

ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʥʳʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʦʡ ʚ ʝʸ ʩʪʘʥʜʘʨʪ-
ʥʦʤ ʠʟʣʦʞʝʥʠʠ, ɻʘʤʠʣʴʪʦʥ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʥʘ ʦʧʠʩʚrʘʝʪ 

ʜʚʠʞʝʥʠʝ ʪʝʣ ʣʠʰʴ ʧʨʠʙʣʠʞʝʥʥʦ, ʧʦʜʦʙʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʪʠ-

ʢʝ. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʢʘ ʦʧʠʩʳʚʘʝʪ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝ 
ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ, ʪʦʛʜʘ ʢʘʢ ʩʚʝʪ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ð ʚʦʣʥʘ. ʀʩʭʦʜʷ ʠʟ 

ʩʚʦʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ɻʘʤʠʣʴʪʦʥ ʩʪʨʦʠʪ ʧʦʣʥʳʡ ʘʥʘʣʦʛ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʡ ʦʧʪʠʢʠ ʪʝʣ (ʬʦʨʤʘʣʠʟʤ ɻʘʤʠʣʴʪʦʥʘ ð ʗʢʦ-
ʙʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ). ʕʪʦ ʩʪʨʝʤʣʝʥʠʝ çʟʘʩʪʘʚʠʪʴè ʩʚʝʪ 

çʧʦʜʯʠʥʷʪʴʩʷè ʟʘʢʦʥʘʤ ʤʝʭʘʥʠʢʠ ʢʘʟʘʣʦʩʴ ʦʯʝʚʠʜʥʳʤ ʠ ʷʩʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʢʠ. 
ʅʘʯʘʣʦ ʢʦʨʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʧʨʠʨʦʜʝ 

ʩʚʝʪʘ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʊʦʤʘʩʦʤ ʖʥʛʦʤ. ʊʝʦʨʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ 
ʖʥʛʘ ʧʨʝʢʨʘʩʥʦ ʦʙʲʷʩʥʷʣʘ ʨʷʜ ʦʧʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʅʦ ʧʦʟʠʮʠʠ 

ʩʪʦʨʦʥʥʠʢʦʚ ʢʦʨʧʫʩʢʫʣʷʨʥʦʡ ʪʝʦʨʠʠ ʙʳʣʠ ʝʱʝ ʩʠʣʥɹ ,r ʧʦʩʢʦʣʴ-

ʢʫ ʝʸ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʪʝʦʨʠʠ ʖʥʛʘ ʙʳʣʘ ʩʣʘʙʘ.  ʇʨʝʦʜʦ-
ʣʝʪʴ ʪʨʫʜʥʦʩʪʠ ʪʝʦʨʠʠ ʧʦʤʦʛʣʠ ʨʘʙʦʪʳ ʌʨʝʥʝʣʷ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ 

ʚ ʨʘʟʚʠʪʠʝ ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ ʩʚʝʪʘ ʚʥʝʩʣʠ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʶʡʛʝʥʩʘ, ʌʨʘʫʥʛʦʬʝʨʘ, ʌʫʢʦ ʠ ʜʨʫʛʠʭ ʫʯʸʥʳʭ. 
ɹʦʨʴʙʘ ʩʪʦʨʦʥʥʠʢʦʚ ʠ ʧʨʦʪʠʚʥʠʢʦʚ ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ ʩʚʝʪʘ 

ʙʳʣʘ, ʧʦ ʩʫʱʝʩʪʚʫ, ʙʦʨʴʙʦʡ ʤʝʞʜʫ ʩʪʦʨʦʥʥʠʢʘʤʠ ʤʛʥʦʚʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʠ ʩʪʦʨʦʥʥʠʢʘʤʠ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ. ʀʟ-ʟʘ 
ʥʝʫʤʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʷ ʬʠʣʦʩʦʬʠʠ ʙʦʨʴʙʘ ʧʨʠʥʷʣʘ 

ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦ ʩʫʪʠ ʜʝʣʘ, ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ 

ʦʙʳʯʥʳʤ ʜʠʘʣʝʢʪʠʯʝʩʢʠʤ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʤʝʞʜʫ ʜʚʫʤʷ ʨʘʟʣʠʯ-
ʥʳʤʠ ʦʙʲʝʢʪʠʚʥʳʤʠ ʪʦʯʢʘʤʠ ʟʨʝʥʠʷ. ʃʶʙʘʷ ʠʟ ʵʪʠʭ ʜʚʫʭ ʪʦʯʝʢ 

ʟʨʝʥʠʷ ʠʤʝʝʪ ʩʪʨʦʛʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠ ʧʨʘʢ-

https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_%D0%93%D0%B0%D0%BC%D0%B8%D0%BB%D1%8C%D1%82%D0%BE%D0%BD%D0%B0_%E2%80%94_%D0%AF%D0%BA%D0%BE%D0%B1%D0%B8
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_%D0%93%D0%B0%D0%BC%D0%B8%D0%BB%D1%8C%D1%82%D0%BE%D0%BD%D0%B0_%E2%80%94_%D0%AF%D0%BA%D0%BE%D0%B1%D0%B8
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ʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʠ ʦʜʥʫ ʠʟ ʥʠʭ ʥʝʪ ʚʝʩʢʠʭ 

ʦʩʥʦʚʘʥʠʡ ʦʪʙʨʘʩʳʚʘʪʴ.  

ʕʪʦ ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʨʘʟʨʝʰʠʤʦ. ʉʧʦʨʷʱʠʝ 
ʩʪʦʨʦʥʳ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʨʘʟʛʨʘʥʠʯʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʣʘʩʪʠ, 

ʦʧʠʩʳʚʘʝʤʳʝ ʤʛʥʦʚʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʠ ʦʙʣʘʩʪʠ, 

ʦʧʠʩʳʚʘʝʤʳʝ ʚʦʣʥʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʘʷ ʪʝʦ-
ʨʠʷ ʠʤʝʣʘ ʙʳ ʩʚʦʶ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʧʝʨʝʩʝʢʘʣʘʩʴ 

ʩ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʦʡ ʪʝʦʨʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʧʨʦ-

ʪʠʚʦʨʝʯʠʷ ʙʳʣʠ ʙʳ ʫʩʪʨʘʥʝʥʳ! ʋʚʳ! ʌʠʟʠʢʠ ʥʝʛʘʪʠʚʥʦ ʦʪʥʦʩʠ-
ʣʠʩʴ ʢ ʧʨʠʤʝʥʝʥʠʶ ʜʠʘʣʝʢʪʠʢʠ. ʕʪʦʤʫ ʰʘʛʫ ʧʨʝʧʪ̫ʩʪʚʦʚʘʣ ʢʦʥ-

ʪʦʚʩʢʠʡ ʧʦʟʠʪʠʚʠʟʤ, ʩʪʘʚʷʱʠʡ ʣʶʙʫʶ ʬʠʣʦʩʦʬʠʶ ʚ ʨʘʟʨʷʜ çʩʧʝ-

ʢʫʣʷʮʠʡè.  
 
2.1.2. ʇʦʟʠʪʠʚʠʟʤ ʂʦʥʪʘ.  

ʅʘ XVIII ʚʝʢ ʧʨʠʭʦʜʠʪʩʷ ʦʩʦʙʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʝ ʟʘʧʘʜʥʦ-
ʝʚʨʦʧʝʡʩʢʦʡ ʬʠʣʦʩʦʬʩʢʦʡ ʤʳʩʣʠ ï ʪʘʢ ʥʘʟr ʚʘʝʤʘʷ ʵʧʦʭʘ ʇʨʦ-

ʩʚʝʱʝʥʠʷ. ɺ XVIII ʚʝʢʝ ʚ ʦʙʱʝʩʪʚʝ ʧʨʦʠʩʭʦʜʠʣ ʦʪʢʘʟ ʦʪ ʨʝʣʠʛʠ-

ʦʟʥʦʛʦ ʤʠʨʦʧʦʥʠʤʘʥʠʷ, ʧʨʦʜʠʢʪʦʚʘʥʥʦʛʦ ʭʨʠʩʪʠʘʥʩʢʠʤʠ ʜʦʛʤʘ-
ʪʘʤʠ, ʠ ʦʙʨʘʱʝʥʠʝ ʢ ʨʘʟʫʤʫ ʢʘʢ ʢ ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʠʩʪʦʯʥʠʢʫ ʧʦ-

ʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ ʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʆʬʠʮʠʘʣʴʥʘʷ 

ʥʘʫʢʘ ʦʩʚʦʙʦʞʜʘʣʘʩʴ ʦʪ ʦʙʨʝʤʝʥʠʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠ-
ʚ̫ʟʢʠ ʢ ʙʠʙʣʝʡʩʢʠʤ ʢʘʥʦʥʘʤ. XVIII ʚʝʢ ʜʘʣ ʚʝʣʠʢʠʭ ʬʠʣʦʩʦʬʦʚ ʠ 

ʫʯʝʥʳʭ: ɼʘʣʘʤʙʝʨ, ɼ. ɹʝʨʢʣʠ, ɼ. ʖʤ, ʀ. ʂʘʥʪ, ɻ. ʃʝʡʙʥʠʮ,  
ɼ. ʃʦʢʢ, ɾ-ɾ. ʈʫʩʩʦ ʠ ʜʨ. 

ʇʦʷʚʣʝʥʠʝ ʬʠʣʦʩʦʬʠʠ ʂʦʥʪʘ ʟʘʢʦʥʦʤʝʨʥʦ. ʅʘʣʠʯʠʝ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʭr ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʫʤʦʟʨʠ-
ʪʝʣɹʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨrʝ ʦʙ-

ʨʝʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ (ʤʝʭʘʥʠʢʘ, ʦʧʪʠʢʘ, ʘʩʪʨʦʥʦʤʠʷ, ʪʝʨʤʦ-

ʜʠʥʘʤʠʢʘ ʠ ʜʨ.) ʪʨʝʙʦʚʘʣʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʧʨʠʚʝʜʝʥʠʷ ʚ ʧʦʨʷ-
ʜʦʢ ʥʘʫʯʥʳʭ ʠ ʬʠʣʦʩʦʬʩʢʠʭ ʟʥʘʥʠʡ. ʉʣʦʞʠʚʰʝʝʩʷ ʧʦʣʦʞʝʥʠʝ 

ʥʘʧʦʤʠʥʘʝʪ ʩʦʚʨʝʤʝʥʥʳʡ ʀʥʪʝʨʥʝʪ çʟʘʩʦʨʸʥʥʳʡè ʨʝʢʣʘʤʦʡ, ʙʝʩ-

ʧʦʣʝʟʥʦʡ ʠ ʥʝʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʆ. ʂʦʥʪ ʫʢʘʟʚrʘʝʪ ʥʘ çʨʘʟʲ-
ʝʜʘʶʱʝʝ ʚʣʠʷʥʠʝè ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ ʪʨʫʜʘ ʠ ʚʳʚʦʜʠʪ ʦʪ-

ʩʶʜʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ çʥʦʚʦʡ ʥʘʫʢʠè (ʪ.ʝ. ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʠʣʦʩʦ-

ʬʠʠ), ʢʦʪʦʨʘʷ ʠ ʧʨʠʟʚʘʥʘ ʢ ʪʦʤʫ, ʯʪʦʙʳ çʧʨʝʜʫʧʨʝʜʠʪʴ ʨʘʟʨʦʟ-
ʥʝʥʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʥʷʪʠʡè. ʀʜʝʷ ʚ ʮʝʣʦʤ ʚʝʨʥʘʷ, ʥʦ ʝʸ ʨʝ-

ʘʣʠʟʘʮʠʷé.  
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ɿʜʝʩʴ ʂʦʥʪ ʜʝʣʘʝʪ ʛʣʘʚʥʳʡ ʦʰʠʙʦʯʥʳʡ ʰʘʛ. ʆʥ çʦʪʜʝʣʠʣè 

ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʬʠʣʦʩʦʬʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪ çʧʦʣʦʞʠʪʝʣʴ-

ʥʦʛʦ ʟʥʘʥʠ̫ è, ʪ.ʝ. ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʇʦ ʤʥʝʥʠʶ ʂʦʥʪʘ, ʬʠʣʦ-
ʩʦʬʩʢʠʡ ʩʧʦʨ ʤʝʞʜʫ ʤʘʪʝʨʠʘʣʠʟʤʦʤ ʠ ʠʜʝʘʣʠʟʤʦʤ ʥʝ ʠʤʝʝʪ ʩʝ-

ʨʴʝʟʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠ ʙʝʩʩʤʳʩʣʝʥ. ʌʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʦʪʢʘʟʘʪʴʩʷ 

ʢʘʢ ʦʪ ʤʘʪʝʨʠʘʣʠʟʤʘ, ʪʘʢ ʠ ʦʪ ʠʜʝʘʣʠʟʤʘ ʠ ʦʩʥʦʚʚrʘʪʴʩʷ ʥʘ ʧʦʟʠ-
ʪʠʚʥʦʤ (ʥʘʫʯʥʦʤ) ʟʥʘʥʠʠ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ: 

¶ ʬʠʣʦʩʦʬʩʢʦʝ ʟʥʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʘʙʩʦʣʁ ʪʥʦ ʪʦʯʥʳʤ ʠ 

ʜʦʩʪʦʚʝʨʥʳʤ; 

¶ ʜʣʷ ʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʬʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʫʯʥʳʡ ʤʝʪʦʜ ʧʨʠ ʧʦʟʥʘʥʠʠ ʠ ʦʧʠʨʘʪʴʩʷ ʥʘ ʜʦʩʪʠʞʝ-
ʥʠʷ ʜʨʫʛʠʭ ʥʘʫʢ; 

¶ ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ ʚ ʬʠʣʦʩʦ-

ʬʠʠ ï ʵʤʧʠʨʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ; 

¶ ʬʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʠʩʩʣʝʜʦʚʘʪʴ ʣʠh ʴ ʬʘʢʪʳ, ʘ ʥʝ ʠʭ ʧʨʠ-

ʯʠʥʳ, çʚʥʫʪʨʝʥʥʶʶ ʩʫʱʥʦʩʪʴè ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠ 
ʜʨʫʛʠʝ ʜʘʣʝʢʠʝ ʦʪ ʥʘʫʢʠ ʧʨʦʙʣʝʤʳ; 

¶ ʬʠʣʦʩʦʬʠʷ ʜʦʣʞʥʘ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʮʝʥʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ 

ʠ ʦʪ ʦʮʝʥʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ; 

¶ ʬʠʣʦʩʦʬʠʷ ʥʝ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ ʩʪʘʪʴ çʮʘʨʠʮʝʡ ʥʘʫʢè, 
ʩʚʝʨʭʥʘʫʢʦʡ, ʦʩʦʙʳʤ ʦʙʱʝʪʝʦʨʝʪʠʯʝʩʢʠʤ ʤʠʨʦʚʦʟʟʨʝ-

ʥʠʝʤ ï ʦʥʘ ʜʦʣʞʥʘ ʩʪʘʪʴ ʢʦʥʢʨʝʪʥʦʡ ʥʘʫʢʦʡ, ʦʧʠʨʘʶ-

ʱʝʡʩʷ ʥʘ ʘʨʩʝʥʘʣ ʠʤʝʥʥʦ ʥʘʫʯʥʳʭ (ʘ ʥʝ ʢʘʢʠʭ-ʣʠʙʦ 
ʠʥʳʭ) ʩʨʝʜʩʪʚ, ʠ ʟʘʥʷʪʴ ʩʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʜʨʫʛʠʭ ʥʘʫʢ. 

ɽʩʣʠ ʚʳʨʘʞʘʪʴʩʷ ʧʨʦʩʪʳʤ ʷʟʳʢʦʤ, ʪʦ ʩʫʪʴ ʧʦʟʠʪʠʚʠʟʤʘ 

(ʣʶʙʦʛʦ!) ʟʘʢʣʶʯʝʥʘ ʚ ʝʛʦ ʣʦʟʫʥʛʝ: çʅʘʫʢʘ ï ʩʘʤʘ ʩʝʙʝ ʬʠʣʦʩʦ-
ʬʠ!̫è. ʂʦʥʪ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʣ ʧʦʣʦʞʠʪʝʣʴʥʦʝ (ʥʘʫʯʥʦʝ) ʟʥʘʥʠʝ 

ʩʧʝʢʫʣʷʪʠʚʥʦʡ (ʚ ʭʫʜʰʝʤ ʩʤʳʩʣʝ) ʬʠʣʦʩʦʬʠʠ. ʀʟ ʪʝʟʠʩʘ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʣʶʙʘʷ ʥʘʫʯʥʘʷ ʪʝʦʨʠʷ ʬʦʨʤʠʨʫʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʪʝʦʨʠʶ 
ʧʦʟʥʘʥʠʷ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʝʸ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʌʠʣʦ-

ʩʦʬʠʷ, ʢʘʢ ʪʘʢʦʚʘʷ, ʥʘʫʢʝ ʥʝ ʥʫʞʥʘ. 

ʋʯʸʥʳʡ ʧʦʣʫʯʘʝʪ çʩʚʦʙʦʜʫ ʪʚʦʨʯʝʩʪʚʘè, ʥʝ ʦʛʨʘʥʠʯʝʥʥʫʶ 
ʥʠ ʢʘʢʠʤ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ (ʬʠʣʦʩʦʬʠʝʡ). ʆʥ ʤʦʞʝʪ ʚʳʜʚʠʛʘʪʴ 

ʣʶʙʳʝ ʠʜʝʠ. ʊʝʦʨʠʠ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʦʛʠʯʝʩʢʦʤ ʧʨʦʪʠʚʦʨʝ-

ʯʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʩʘʤʠʭ ʪʝʦʨʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʣʦʛʠ-
ʯʝʩʢʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʝʩʣʠ ʦʥʠ ʚ ʪʝʦʨʠʠ ʧʦʩʪʫʣʠʨʦʚʘʥʳ. ʕʪʦ 

ʫʧʨʦʱʥyʥʦʝ (ʚʫʣʴʛʘʨʥʦʝ) ʦʙʲʷʩʥʝʥʠʝ ʩʫʪʠ ʧʦʟʠʪʠʚʠʟʤʘ.  
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ʂʦʥʮʝʧʮʠʷ ʂʦʥʪʘ ʦʢʘʟʘʣʘʩʴ çʩʣʘʜʢʠʤ ʷʜʦʤè ʜʣ̫ ʥʘʫʢʠ. ʌʠ-

ʣʦʩʦʬʳ-ʧʦʟʠʪʠʚʠʩʪʳ ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʧʦʜʛʦʥʷʪɹ ʦʩʥʦʚʳ ʩʚʦʝʡ 

ʬʠʣʦʩʦʬʠʠ ʧʦʜ ʥʦʚʝʡʰʠʝ ʪʝʦʨʠʠ, ʧʨʝʥʝʙʨʝʛʘʷ ʠʩʪʦʨʠʯʝʩʢʠʤ ʯʝ-
ʣʦʚʝʯʝʩʢʠʤ ʦʧʳʪʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʣʦ ʫʯʸʥʳʤ ʩʨʘʚʥʠʚʘʪʴ ʨʘʙʦʪʫ 

ʬʠʣʦʩʦʬʦʚ-ʧʦʟʠʪʠʚʠʩʪʦʚ ʩ ʨʘʙʦʪʦʡ ʞʨʠʮ ʜʨʝʚʥʝʡʰʝʡ ʧʨʦʬʝʩʩʠʠ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʙʳʣʦ ʚ ʪʦʤ, ʯʪʦʙʳ ʪʝʦʨʠʷ ʠ ʵʢʩʧʝʨʠ-
ʤʝʥʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʜʨʫʛ ʜʨʫʛʫ. 

ʗ ʧʨʠʚʝʜʫ ʜʚʘ ʤʥʝʥʠʷ: 

 - çʆʜʠʥ ʠʟ ʩʦʟʜʘʪʝʣʝʡ ʢʚʘʥʪʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʈ. ʌʝʡ-
ʥʤʘʥ... ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʦʪ ʬʠʣʦʩʦʬʘ ʪʨʝʙʫʝʪʩʷ ʥʝʯʪʦ ʙʦʣʴ-

ʰʝʝ, ʯʝʤ ʧʨʦʩʪʦ ʧʦʜʫʤʘʪʴ ʠ ʩʢʘʟʘʪʴ ʬʠʟʠʢʫ: "ʄʦʞʝʪ ʙʳʪʴ, 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʤʠʨʝ ʜʠʩʢʨʝʪʥʦ, ʥʝ ʠʩʧʨʦʙʦʚʘʪʴ ʣʠ ʵʪʫ ʚʦʟ-
ʤʦʞʥʦʩʪʴ?" ʆ ʪʘʢʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʬʠʟʠʢ ʟʥʘʝʪ ʩʘʤ. ʇʨʦʙʣʝ-

ʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʢʘʢ ʢʦʥʢʨʝʪʥʦ ʧʨʠʤʝʥʠʪʴ ʠʭ ʢ ʨʘʟʚʠʪʠʶ ʬʠ-

ʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ. ʌʠʣʦʩʦʬ ʞʝ, ʢʘʢ ʛʦʚʦʨʠʪ ʌʝʡʥʤʘʥ, ʩʪʦʠʪ ʚ 
ʩʪʦʨʦʥʢʝ ʠ ʜʝʣʘʝʪ ʛʣʫʧʳʝ ʟʘʤʝʯʘʥʠʷè [6]; 

 - çʂʦʛʜʘ ʵʪʦʪ ʤʝʪʦʜ (ʤʝʪʘʬʠʟʠʯʝʩʢʠʡ - ɺ.ʂ.) ʧʦʪʝʨʧʝʣ ʥʝ-

ʫʜʘʯʫ, ʬʠʟʠʢ ʟʘʦʜʥʦ ʦʪʢʘʟʘʣʩʷ ʦʪ ʬʠʣʦʩʦʬʠʠ. ʉʝʡʯʘʩ ʦʥ ʥʝ 
ʦʞʠʜʘʝʪ ʦʪ ʥʝʝ ʥʠʯʝʛʦ ʭʦʨʦʰʝʛʦ. ʋʞʝ ʦʜʥʦ ʩʣʦʚʦ çʬʠʣʦʩʦʬʠʷè 

ʩʧʦʩʦʙʥʦ ʚʳʟʚʘʪʴ ʫ ʥʝʛʦ ʠʨʦʥʠʯʝʩʢʫʶ ʠʣʠ ʜʘʞʝ ʧʨʝʟʨʠʪʝʣʴʥʫʶ 

ʫʣʳʙʢʫ. ɽʤʫ ʥʝ ʜʦʩʪʘʚʣʷʝʪ ʫʜʦʚʦʣʴʩʪʚʠʝ ʚʨʘʱʝʥʠʝ ʚ ʧʫʩʪʦʪʝè 
[7]. 

 

2.1.3. ʇʨʦʜʦʣʞʝʥʠʝ ʨʘʟʚʠʪʠʷ ʢʨʠʟʠʩʘ.  

ʀʩʪʦʨʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʤʠʨʝ ʟʘ ʧʝʨʠʦʜ ʜʦ ʍʍ ʩʪʦʣʝʪʠʷ 
ʨʘʟʚʠʚʘʣʘʩʴ ʩʪʨʝʤʠʪʝʣʴʥʦ: 

-  ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʪʨʝʙʦʚʘʣʦ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨ-

ʥʳʭ ʢʘʜʨʦʚ; 
- ʚʨrʦʩʣʘ ʨʦʣʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʦ ʯʠʩʣʦ ʣʶ-

ʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ;  

- ʥʘʫʢʘ ʧʦʧʦʣʥʠʣʘʩʴ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʣʠ 
ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ, ʥʦ ʙʳʣʠ ʩʘʤʦʥʘʜʝʷʥʥʳ, ʠʤʝʣʠ ʪʚʦʨʯʝʩʢʠʝ 

ʘʤʙʠʮʠʠ ʠ ʟʘʚʳʰʝʥʥʫʶ ʩʘʤʦʦʮʝʥʢʫ; 

- ʚʤʝʩʪʝ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʘʩʴ ʧʨʠ-
ʙʦʨʥʘʷ ʙʘʟʘ ʠ ʪʝʭʥʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

- ʥʦʚʘʷ ʧʨʠʙʦʨʥʘʷ ʙʘʟʘ ʧʦʟʚʦʣʠʣʘ ʨʝʟʢʦ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝ-
ʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʪʢʨʳʪʠʡ, ʪʨʝʙʦʚʘʚʰʠʭ ʦʙʲʷʩʥʝʥʠʷ. 
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ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʧʨʠʦʙʨʝʪʘʝʪ ʜʨʘʤʘʪʠʯʝʩʢʠʡ ʭʘ-

ʨʘʢʪʝʨ. ɺ 1873 ʛ. ʚʳʭʦʜʠʪ ʢʘʧʠʪʘʣʴʥʳʡ ʪʨʫʜ ʄʘʢʩʚʝʣʣʘ çʊʨʘʢʪʘʪ 

ʦʙ ɻʣʝʢʪʨʠʯʝʩʪʚʝ ʠ ʤʘʛʥʝʪʠʟʤʝè (A Treatise on Electricity and 
Magnetism). ʄʘʢʩʚʝʣʣ ʚʚʦʜʠʪ ʪʦʢ ʩʤʝʱʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʍʵʚʠʩʘʡ-

ʜʫ, ʇʫʘʥʢʘʨʝ, ʃʦʨʝʥʮʫ ʠ ʜʨʫʛʠʤ ʫʯʸʥʳʤ, ʫʨʘʚʥʝʥʠʷ ʵʣʝʢʪʨʦʜʠ-

ʥʘʤʠʢʠ ʧʨʠʥʠʤʘʶʪ ʚʠʜ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ.  
ʊʝʧʝʨʴ ʩʪʦʨʦʥʥʠʢʠ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʩʝʙʷ ʫʚʝ-

ʨʝʥʥʝʝ. ʀʭ ʨʘʜʦʩʪʴ ʙʳʣʘ ʚʝʣʠʢʘ. ʆʥʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʢ ʢʘʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ ʩʜʝʣʘ-
ʣʠ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʧʦʣʷ ʠʤʝʶʪ ʚʦʣʥʦʚʦʡ ʭʘʨʘʢʪʝʨ ʠ 

ʤʛʥʦʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ.  
ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚʠʣʦʩʴ ʫʩʪʦʡʯʠʚʦʝ ʤʥʝʥʠʝ, ʯʪʦ ʚʩʷ ʢʣʘʩ-

ʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ, ʥʘʧʨʠʤʝʨ ʤʝʭʘʥʠʢʘ ʅʴʶʪʦʥʘ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, 

ʥʝ ʷʚʣʷʝʪʩʷ çʥʘʫʯʥʦʡ ʪʝʦʨʠʝʡè. ʂʨʠʪʠʢʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʢʣʘʩ-
ʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ çʫʩʪʘʨʝʣʠè ʠ ʠʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʧʨʠ-

ʙʣʠʞʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʕʪʠ ʪʝʦʨʠʠ ʥʝʦʙʭʦʜʠ-

ʤʦ ʟʘʤʝʥʠʪʴ çʥʦʚʝʡʰʠʤʠ ʪʝʦʨʠʷʤʠè. 
 
2.1.4. ʆʰʠʙʢʘ ʬʠʟʠʢʦʚ.  

ʌʠʟʠʢʠ ʥʝ ʨʘʟʨʝʰʠʣʠ ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʀʤ ʢʘ-
ʟʘʣʦʩʴ, ʯʪʦ ʚʥʝʰʥʷʷ ʬʦʨʤʘ 4-ʭ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʝʦʨʠʶ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ. ʆʥʠ ʥʝ ʩʪʘʣʠ ʨʘʟ-
ʛʨʘʥʠʯʠʚʘʪʴ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭ ʢʦʥʮʝʧʮʠʡ. ʄʘʢʩʚʝʣʣ ʠ 

ʚʩʝ ʜʨʫʛʠʝ ʬʠʟʠʢʠ ʥʝ ʫʚʠʜʝʣʠ, ʯʪʦ ʚ ʫʩʣʦʚʠʠ ʢʘʣʠʙʨʦʚʢʠ ʃʦʨʝʥ-

ʮʘ çʪʘʠʪʩʷè ʩʶʨʧʨʠʟ. çɼʴʷʚʦʣ ʧʨʷʯʝʪʩʷ ʚ ʜʝʪʘʣʷʭè [8].  
ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʬʘʢʪ. ʅʠ ʦʜʠʥ ʬʠ-

ʟʠʢ ʝʛʦ ʥʝ ʙʫʜʝʪ ʦʪʨʠʮʘʪʴ. ʄʛʥʦʚʝʥʥʳʡ ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦ-

ʣʝʡ ʟʘʨʷʜʦʚ ʬ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦʨʦʞʜʘʝʪ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ  
2/cvA f= . ʅʦ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʬʘʢʪʝ ʠ ʚ ʫʩʣʦʚʠʠ ʃʦʨʝʥʮʘ ʜʣʷ ʢʘ-

ʣʠʙʨʦʚʢʠ ʣʝʞʘʣʘ çʤʠʥʘ ʟʘʤʝʜʣʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷè. 

ʀʟ ʜʠʚʝʨʛʝʥʮʠʠ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸ (ʢʘʣʠʙʨʦʚʢʘ ʃʦ-
ʨʝʥʮʘ) ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʣʷ ʩʢʘ-

ʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [9]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʦʪ ʰʘʛ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʢʣʶʯʠʪʴ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ ʚʨʝʤʝʥʠ ʠʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ. ʊʝʤ 
ʩʘʤʳʤ ʤʳ ʧʦʣʫʯʘʝʤ ʚʪʦʨʫʶ ʚʝʪʚʴ ʨʝʰʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʤʛʥʦ-
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ʚʝʥʥʳʝ ʧʦʪʝʥʮʠʘʣ.r ʇʝʨʚʘʷ ʚʝʪʚ  ɹ ʦʧʠʩʳʚʘʝʪ ʟʘʧʘʟʜʳʚʘʁ ʱʠʝ 

ʧʦʪʝʥʮʠʘʣʳ. 

ʆʙ ʵʪʦʤ ʥʝ ʟʥʘʣʠ ʥʠ ʄʘʢʩʚʝʣʣ, ʥʠ ʩʪʦʨʦʥʥʠʢʠ ʙʣʠʟʢʦʜʝʡ-
ʩʪʚʠʷ ʠ ʜʘʣʴʥʦʜʝʡʩʪʚʠʷ. ʉʣʫʯʘʡʥʦ ʣʠ ʄʘʢʩʚʝʣʣ ʧʦʣʫʯʠʣ ʦʧʠʩʘ-

ʥʠʝ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ?  ʄʳ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʥʝ ʩʤʦʞʝʤ ʜʘʪʴ ʜʦ-

ʩʪʦʚʝʨʥʦʛʦ ʦʪʚʝʪʘ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨ̫ ʚʪʦʨʦʡ ʚʝʪʚʠ ʙʳʣʦ 
ʥʘʡʜʝʥʦ ʩʪʨʦʛʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʠ 

ʙʳʣʠ ʫʩʪʨʘʥʝʥʳ çʤʘʛʥʠʪʥʳʝ ʧʘʨʘʜʦʢʩʳè ʚ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ [10]. ʕʪʦ ʧʨʦʠʟʦʡʜʝʪ ʤʥʦʛʦ ʧʦʟʞʝ.  
ʄʳ ʦʧʠʰʝʤ ʚ ʜʘʣʴʥʝʡʰʠʭ ɻʣʘʚʘʭ ʜʚʝ ʚʝʪʚʠ ʨʝʰʝʥʠʡ ʫʨʘʚ-

ʥʝʥʠʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʚ ʢʘʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ. ʅʘʣʠʯʠʝ ʜʚʫʭ 

ʚʝʪʚʝʡ ʦʪʚʝʨʛʘʝʪ ʚʩʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ çʢʘʣʠʙʨʦʚʦʯʥʦʡ ʠʥʚʘʨʠʘʥʪ-
ʥʦʩʪʠè. ʉʝʡʯʘʩ ʤʳ ʢʨʘʪʢʦ ʦʧʠʰʝʤ ʠʭ ʩʚʦʡʩʪʚʘ. 

ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʚʝʪʚʴ [8]. ʇʦʣ ̫ ʟʘʨʷʜʘ ʩ ʤʛʥʦʚʝʥʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ.  ʇʦʣʷ ɽ ʠ ʅ ʟʘʨʷʜʘ ʚʩʝʛʜʘ çʧʨʠʚ̫ʟʘʥrè 
ʢ ʟʘʨʷʜʫ ʠ ʥʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʟʘʨʷʜʘ.  ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʟʘ-

ʨʷʜʘ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʨʷʜʘ v. ɽʩʣʠ ʟʘʨʷʜ ʧʦ-

ʢʦʠʪʩʷ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʨʘʚʥʦ ʥʫʣʶ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʟʘʨʷʜʘ 
ʦʙʣʘʜʘʝʪ ʠʥʝʨʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪ.ʝ. ʠʤʝʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʘ̫  ʤʘʩʩʘ (ʤʘʩʩʘ ʧʦʢʦʷ), ʠʤʧʫʣʴʩ ʠ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʟʘʨʷʜʘ ʦʙʣʘʜʘʝʪ ʠʥʝʨʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 
ʪ.ʝ. ʠʤʝʝʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ (ʤʘʩʩʘ ʧʦʢʦʷ), ʠʤʧʫʣʴʩ ʠ 

ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. 

ɺʦʣʥʦʚʘʷ ʚʝʪʚʴ [8]. ʇʦʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ (ʟʘʧʘʟ-
ʜʚrʘʁ ʱʠʝ ʧʦʣʷ). ʇʦʩʣʝ ʠʟʣʫʯʝʥʠʷ ʚʦʣʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ ʝy 

ʧʦʣʷ ɽ ʠ ʅ ʫʞʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ (ʟʘʨʜ̫ʘ).  

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʦʣʥʳ ʚʩʝʛʜʘ ʞʝʩʪʢʦ ʩʚʷʟʘʥʦ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 
ʧʦʣʝʤ. ʕʪʠ ʧʦʣʷ ʥʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʨʘʟʜʝʣʴʥʦ. ʇʣʦʪʥʦʩʪʠ 

ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʥʝʣʟɹ̫  ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʧʣʦʪʥʦʩʪʴ ʠʥʝʨʮʠʘʣʴʥʦʡ ʤʘʩʩʳ. ʇʣʦʪʥʦʩʪʴ ʤʘʩʩʳ ʧʦʢʦʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚʩʝʛʜʘ ʨʘʚʥʘ ʥʫʣʶ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ-

ʩʪʦʷʥʥʘ ʠ ʚʩʝʛʜʘ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʩ.  ʉʚʷʟʴ ʤʝʞʜʫ ʧʣʦʪʥʦ-
ʩʪʴʁ ʵʥʝʨʛʠʠ ʠ ʧʣʦʪʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʇʦʡʥʪʠʥʛʘ. 

ʅʝʢʦʨʨʝʢʪʥʳʡ ʘʥʘʣʠʟ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʩʦʟʜʘʣ 
ʠ ʜʘʞʝ ʩʝʡʯʘʩ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʠʣʣʶʟʠʶ, ʯʪʦ ʣʶʙʳʝ 

ʧʦʣʷ ʠʤʝʶʪ ʚʦʣʥʦʚʦʡ ʭʘʨʘʢʪʝʨ. ʕʪʦ ʦʰʠʙʦʯʥʦʝ ʟʘʢʣʁʯʝʥʠʝ ʜʘʣʦ 
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ʞʠʟʥʴ ʣʦʛʠʯʝʩʢʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʤʫ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʤʫ 

ʜʫʘʣʠʟʤʫ ʠ ʢʚʘʥʪʦʚʳʤ ʪʝʦʨʠʷʤ. 

ʉʚʦʡʩʪʚʘ ʧʦʣʝʡ ʟʘʨʷʜʦʚ ʠ ʚʦʣʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳ. ʆ 
ʢʘʢʦʤ ʦʪʦʞʜʝʩʪʚʣʝʥʠʠ ʧʦʣʝʡ (ʜʫʘʣʠʟʤʝ) ʤʦʞʝʪ ʠʜʪʠ ʨʝʯʴ? ʊʘʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʚʦʟʥʠʢʥʝʪ ʧʦʟʞʝ. 

 
2.1.5. çʈʘʟʛʨʦʤè ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ.   

ʇʨʦʜʦʣʞʠʤ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ. ʇʦʣʥʫʶ ʫʚʝʨʝʥ-

ʥʦʩʪʴ ʚ ʧʦʙʝʜʝ ʩʚʦʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʦʨʦʥʥʠʢʠ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ 
ʧʦʣʫʯʠʣʠ ʧʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʝʥʨʠʭʘ ɻʝʨʮʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦʤʫ ʦʙʥʘʨʫʞʝʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ.  

ɻ. ɻʝʨʮ ʧʦʜʪʚʝʨʜʠʣ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛ-
ʥʠʪʥʳʭ ʚʦʣʥ. 

ɼʘʣʝʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʘʚʥʝʥʠʡ 

ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ ʫʯʸʥʳʝ ʩʜʝʣʘʣʠ ʟʘʢʣʶʯʝʥʠʝ ʦ 
ʪʦʤ, ʯʪʦ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʧʦʣʷ ʠʤʝʶʪ ʚʦʣʥʦʚʦʡ ʭʘʨʘʢʪʝʨ ʠ 

ʤʛʥʦʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠ ̫ʥʘ ʨʘʩʩʪʦʥ̫ʠʠ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫ-

ʝʪ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʷʚʠʣʦʩʴ ʫʩʪʦʡʯʠʚʦʝ ʤʥʝʥʠʝ, ʯʪʦ ʚʩʷ ʢʣʘʩ-
ʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ, ʥʘʧʨʠʤʝʨ ʤʝʭʘʥʠʢʘ ʅʴʶʪʦʥʘ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, 

ʥʝ ʷʚʣʷʝʪʩʷ çʥʘʫʯʥʦʡ ʪʝʦʨʠʝʡè. ʂʨʠʪʠʢʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʢʣʘʩ-

ʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ çʫʩʪʘʨʝʣʠè ʠ ʠʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʧʨʠ-
ʙʣʠʞʸʥʥʦʝ ʦʧʠʩʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʕʪʠ ʪʝʦʨʠʠ ʥʝʦʙʭʦʜʠ-

ʤʦ ʟʘʤʝʥʠʪʴ çʥʦʚʝʡʰʠʤʠ ʪʝʦʨʠʷʤʠè.  
ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʶʱʠʝ ʦʙʩʪʦʪ̫ʝʣʴ-

ʩʪʚʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʙʦʣʴʰʫʶ ʨʦʣʴ ʩʳʛʨʘʣ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. 
ʂʣʘʩʩʠʯʝʩʢʠʝ ʪʝʦʨʠʠ ʥʝ ʤʦʛʣʠ ʜʘʪɹ ʦʙʲʷʩʥʝʥʠʝ ʥʦʚʳʤ ʷʚʣʝʥʠʷʤ. 

ʋ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʦʷʚʠʣʘʩʴ ʪʱʝʩʣʘʚʥʘʷ ʠʜʝʷ çʧʨʝʚʟʦʡʪʠ ʩʘʤʦ-

ʛʦ ʅʴʶʪʦʥʘè. ʂʘʟʘʣʦʩʴ ʙʳ, ʯʪʦ ʜʣʷ ʪʘʢʦʛʦ ʰʘʛʘ ʝʩʪʴ ʚʩʝ ʦʩʥʦʚʘ-
ʥʠʷ. ʌʠʣʦʩʦʬʠʷ ʂʦʥʪʘ ʧʦʨʦʜʠʣʘ ʫ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʤʥʝʥʠʝ ʦ 

ʩʦʙʩʪʚʝʥʥʦʡ ʥʝʧʦʛʨʝʰʠʤʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʬʠʣʦʩʦʬʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʥʘʫʯʥʦʩʪʠ, 
ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʧʦʟʠʪʠʚʠʟʤʘ, ʚʳʨʘʙʘʪʳʚʘʣʦ ʫ ʥʠʭ ʤʥʝʥʠʝ ʦ ʩʚʦ-

ʝʡ ʥʝʧʦʛʨʝʰʠʤʦʩʪʠ, ʨʘʟʨʝʰʘʚʰʝʡ ʠʛʥʦʨʠʨʦʚʘʪʴ ʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʪʠʚʦʨʝʯʠʷ ʚʥʫʪʨʠ ʩʦʟʜʘʚʘʝʤʳʭ ʪʝʦʨʠʡ. ʕʡʥʰʪʝʡʥ ʠʭ ʥʘʟʳʚʘʣ 
çʧʘʨʘʜʦʢʩʘʤʠè ʠ (ʚʤʝʩʪʦ ʦʙʲʷʩʥʝʥʠʷ) ʬʦʨʤʫʣʠʨʦʚʘʣ çʧʦʩʪʫʣʘ-

ʪʳè.  
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ʏʪʦ ʝʩʪʴ çʧʦʩʪʫʣʘʪè? ʕʪʦ ʦʙʳʯʥʘʷ ʛʠʧʦʪʝʟʘ, ʢʦʪʦʨʦʡ ʧʨʠʜʘ-

ʣʠ ʚʠʜ ʘʙʩʦʣʶʪʥʦʡ ʠʩʪʠʥʳ. ɸʙʩʦʣʶʪʥʘʷ ʠʩʪʠʥʘ ʝʩʪʴ ʜʦʛʤʘ. ɺ 

ʬʠʟʠʢʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʦʣʶʪʥʳʭ ʠʩʪʠʥ. ʊʦʣʴʢʦ ʙʦʛ (ʝʩʣʠ ʦʥ 
ʝʩʪʴ) ʤʦʞʝʪ ʯʪʦ-ʪʦ ʧʦʩʪʫʣʠʨʦʚʘʪʴ. ʅʘʣʠʮʦ ʤʳ ʚʠʜʠʤ ʪʱʝʩʣʘʚʥʦʝ 

ʞʝʣʘʥʠʝ ʚʦʟʚʳʩʠʪʴʩʷ ʜʦ ʫʨʦʚʥʷ ɹʦʛʘ. ʇʦʩʪʫʣʘʪ ʧʦʭʦʞ ʥʘ çʢʠʨ-

ʧʠʯè, ʪ.ʝ. ʦʥ ʧʦʭʦʞ ʥʘ ʜʦʨʦʞʥʳʡ ʟʥʘʢ çʧʨʦʝʟʜ ʟʘʧʨʝɦ ʸʥè. ʊʝʤ 
ʩʘʤʳʤ, ʦʥ ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʧʦʩʣʝʜʫʶʱʝʤʫ ʘʥʘʣʠʟʫ ʧʨʠʯʠʥ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠ̫ çʧʘʨʘʜʦʢʩʘè. ʆʩʪʘʚʠʤ ʰʫʪʢʠ ʚ ʩʪʦʨʦʥʝ. 

ɺ ʢʦʥʮʝ XIX  ʚʝʢʘ (ʫʞʝ ʚ ʪʦ ʚʨʝʤʷ!), ʥʘʧʨʠʤʝʨ, ʧʨʦʬ. ʆ.ɼ. 
ʍʚʦʣʴʩʦʥ ʚ ʩʚʦʝʤ çʂʫʨʩʝ ʬʠʟʠʢʠè [11] ʧʠʩʘʣ: çéɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʫʩʧʝʣʦ ʩʜʝʣʘʪʴʩʷ ʦʙʱʠʤ ʜʦʩʪʦʷʥʠʝʤ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ actio 

in distans ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʫʩʢʘʝʤʘ ʥʠ ʚ ʦʜʥʫ ʦʙʣʘʩʪʴ ʬʠʟʠʯʝ-
ʩʢʠʭ ʷʚʣʝʥʠʡ. ʅʦ ʢʘʢ ʝ yʠʟʛʥʘʪʴ ʠʟ ʫʯʝʥʠʷ ʦ ʚʩʝʤʠʨʥʦʤ ʪ̫ʛʦʪʝ-

ʥʠʠ?è.  

ʍʚʦʣʴʩʦʥ ʧʠʰʝʪ ʦ ʤʛʥʦʚʝʥʥʦʤ ʜʝʡʩʪʚʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʢʘʢ 
ʦ ʢʘʢʦʡ-ʪʦ çʟʘʨʘʟʝè ʠʣʠ çʠʥʬʝʢʮʠʠè, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʠʟʛʥʘʪʴ ʠʟ 

ʬʠʟʠʢʠ. ʀʪʘʢ, ʢ ʥʘʯʘʣʫ ʍʍ ʩʪʦʣʝʪʠʷ ʠʟ-ʟʘ ʦʪʢʘʟʘ ʦʪ ʤʛʥʦʚʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʩʦʟʨʝʣʘ ʧʦʯʚʘ ʜʣʷ ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ ʤʘʪʝ-
ʨʠʘʣʴʥʳʭ ʪʝʣ ʠ ʚʦʣʥ, ʪ.ʝ. çʦʪʢʨʳʣʘʩʴè ʜʦʨʦʛʘ ʜʣʷ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-

ʚʦʣʥʦʚʦʛʦ ʜʫʘʣʠʟʤʘ.  

ʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʚ ʪʦʪ ʧʝʨʠʦʜ ʠʤʝʣʘ ʜʚʝ ʧʨʦʙʣʝʤʳ; ʧʨʦ-
ʙʣʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʠ ʧʨʦʙʣʝʤʫ ʠʟʣʫʯʝʥʠʷ. ʂʨʠʪʠʢʠ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʥʦʚʳʝ ʪʝʦʨʠʠ ʨʝʰʘʪ ʧʨʦʙʣʝ-

ʤ .r ʅʦ ʦʥʠ ʦʰʠʙʣʠʩʴ. ɺʳʟʳʚʘʝʪ ʥʘʩʤʝʰʢʫ ʬʘʢʪ, ʯʪʦ ʬʠʟʠʢʠ ʥʝ 
ʪʦʣʴʢʦ ʥʝ ʩʤʦʛʣʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ. ʆʥʠ 

ʩʘʤʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʪʨʫʜʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʢʦʨʥʠ. çʅʦʚʝʡʰʠʝ ʪʝʦʨʠʠè ʪʘʢ ʥʝ ʩʤʦʛʣʠ ʨʝʰʠʪʴ 
ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. 

 

ɿʘʢʣʶʯʝʥʠʝ. 

ʄ  rʚʠʜʠʤ, ʯʪʦ ʥʠʢʘʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʚʚʝʜʝʥʠʷ 

ʛʠʧʦʪʝʟʳ ʦ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʤ ʜʫʘʣʠʟʤʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɼʫʘʣʠʟʤ ʝʩʪʴ ʣʦʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʬʠʟʠʢʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ ʠ ʬʠʣʦʩʦʬʩʢʠʤ ʥʝʚʝʞʝʩʪʚʦʤ ʬʠʟʠʢʦʚ. 

ɼʣʷ ʥʘʩ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʥʝ ʷʚʣ̫ ʝʪʩʷ ʥʝʦʞʠʜʘʥʥʳʤ. ʋʯʝʙʥʠʢʠ ʬʠ-

ʟʠʢʠ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʦʤ ʪʠʨʘʞʠʨʦʚʘʥʠʷ ʦʰʠʙʦʢ ʚ ʥʘʫʢʝ. ʂʘʢʫʶ 
ʙʳ ʦʙʣʘʩʪʴ ʥʠ ʚʟʷʣʠ, ʚʝʟʜʝ ʚʳ ʦʙʥʘʨʫʞʠʪʝ ʥʘʨʫʰʝʥʠʝ ʣʦʛʠʢʠ, ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠ ʥʝʢʦʨʨʝʢʪʥʳʝ ʨʝʟʫʣʪɹʘʪʳ, ʦʰʠʙʦʯʥʳʝ ʜʦʢʘʟʘʪʝʣʴ-
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ʩʪʚʘ. ɺ ʢʥʠʛʝ [12], [13], ʤʳ ʜʘʣʠ ʘʥʘʣʠʟ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʧʨʦʚʦ-

ʮʠʨʦʚʘʣʠ ʢʨʠʟʠʩ ʚ ʬʠʟʠʢʝ. 

ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʦʰʠʙʢʠ: 
- ʫʞʝ ʠʟʚʝʩʪʥʘʷ ʚʘʤ ʦʰʠʙʢʘ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ. ʌʠʟʠʢʠ çʥʝ 

ʦʙʥʘʨʫʞʠʣʠè ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʫʶ ʚʝʪʚʴ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩ-

ʚʝʣʣʘ; 
- ʚ ʬʠʟʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʨʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʃʦʨʝʥʮʘ. ʅʝʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʜʦʧʫʩʢʘʶʪ ʩʚʝʨʭʩʚʝʪʦʚʦʝ ʜʚʠʞʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʳ ʵʢʩʧʝʨʠʤʝʥʪʳ; 
- ʥʝʧʨʘʚʠʣʴʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʕʡʥʰʪʝʡʥʦʤ ʩʫʱʥʦʩʪʠ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥʮʘ (çʧʘʨʘʜʦʢʩʳè) ʧʨʠʚʝʣʘ ʢ ʧʦʩʣʝʜʫʶɦ ʝʡ 

ʚʦʣʥʝ ʦʰʠʙʦʢ [14]; 
- ʚ ʪʝʨʤʦʜʠʥʘʤʠʢʝ ʙʳʣʘ ʚʩʢʨʳʪʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʄʂʊ 

[14] ʠ ʪ.ʜ. 

ʀʪʦʛʠ ʘʥʘʣʠʟʘ ʚʝʩʴʤʘ ʧʝʯʘʣʴʥʳ. ʌʘʢʪʠʯʝʩʢʠ ʦʩʪʘʣʦʩʴ ʤʘʣʦ 
ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ ʙʝʟ ʦʰʠʙʦʢ ʠ ʟʘʙʣʫʞʜʝʥʠʡ. ʅʘʟʦʚʸʤ ʪʝ, ʢʦʪʦʨʳʝ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʢʚʘʥʪʦʚʳʝ ʪʝʦʨʠʠ ʠ 

ʂʕɼ (ʪʝʦʨʠʷ ʘʪʦʤʥʦʛʦ ʷʜʨʘ, ʪʝʦʨʠ ̫ʘʪʦʤʘ, ʪʝʦʨʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ 
ʯʘʩʪʠʮ); ʪʝʨʤʦʜʠʥʘʤʠʢʘ, ʚ ʢʦʪʦʨʦʡ ʄʂʊ ʝʩʪʴ ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʦ-

ʣʝʟʥʘʷ ʥʘʜʩʪʨʦʡʢʘ; ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ, ʪʨʝʙʫʶɦ ʘʷ ʧʝʨʝʩʤʦʪʨʘ 

ʪʝʦʨʠʠ ʠʟʣʫʯʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨʷʜʦʚ ʩ ʚʦʣʥʦʡ; ʆʊʆ, ʉʊʆ 
ʠ ʜʨ. ʪʝʦʨʠʠ. 

ʂʨʠʟʠʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʮʝʧʮʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ 

ʪʨʝʙʫʝʪ ʨʝʚʠʟʠʠ ʦʩʥʦʚ ʚʩʝʡ ʬʠʟʠʢʠ. ʀʤʝʥʥʦ ʪʝʦʨʝʪʠʢʠ (ʵʢʩʧʝʨʠ-
ʤʝʥʪʘʪʦʨʳ ʵʪʦ ʦʩʦʙʘʷ ʢʘʩʪʘ) ʩʝʛʦʜʥʷ ʥʘʧʦʤʠʥʘʶʪ ʚʦʡʩʢʦ ʅʘʧʦ-

ʣʝʦʥʘ ʚ 1812 ʛ., ʢʦʛʜʘ ʧʦʩʣʝ ʚʟʷʪʠʷ ʄʦʩʢʚr ʦʥʠ ʩ ʧʦʟʦʨʦʤ ʫʙʝʛʘ-

ʣʠ ʚʦ ʌʨʘʥʮʠʶ. ɹʝʟ ʭʦʨʦʰʝʡ ʪʝʦʨʠʠ ʧʦʟʥʘʥʠʷ ʢʨʠʟʠʩʳ ʚ ʥʘʫʢʝ 
ʥʝʠʟʙʝʞʥʳ [15]. 

ɼʦʙʘʚʣʝʥʠʝ.   ʌʠʟʠʢʘ ʫʞʝ ʙʦʣʝʝ 100 ʣʝʪ ʚ ʢʨʠʟʠʩʝ. ʇʨʠʯʠʥʳ 

ʜʚʝ. 
ɺʦ-ʧʝʨʚʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʟʥʘ-

ʥʠʷ [16] ʠ ʛʦʩʧʦʜʩʪʚʦ ʧʦʟʠʪʠʚʠʟʤʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʜʦʛʤʘʪʠʟʤ, ʦʭʚʘʪʠʚʰʠʡ ʥʘʫʢʫ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 
ʢʨʠʟʠʩʘ ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʦʢʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤ, ʦʧʠʨʘʶʱʠʭ-

ʩʷ ʥʘ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ʆʜʥʘʢʦ ʵʪʦʤʫ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʧʦʟʠʮʠʷ ʈɸʅ, ʩʦʟʜʘʚʰʝʡ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʂʦʤʠʩʩʠʶ ʧʦ ʙʦʨʴʙʝ ʩ 
ʣʞʝʥʘʫʢʦʡéè. ʅʠ ʚ ʦʜʥʦʤ, ʫʚʘʞʘʶʱʝʤ ʩʝʙʷ ʛʦʩʫʜʘʨʩʪʚʝ, ʥʝʪ ʪʘ-
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ʢʦʛʦ ʤʦʥʩʪʨʘ [17], ʥʘʧʦʤʠʥʘʶʱʝʛʦ ʩʨʝʜʥʝʚʝʢʦʚʫʶ ʠʥʢʚʠʟʠʮʠʶ ʠ 

ʪʦʨʤʦʟʷʱʫʶ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʜʝʡ. 

ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʤʳ ʥʘʯʥʝʤ ʘʥʘʣʠʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ 
ʠ ʧʦʧʳʪʘʝʤʩʷ ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʫʩʧʝʭʘ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʠ 

ʧʨʠʯʠʥʳ ʥʝʫʜʘʯ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʷʚʣʝʥʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦ-

ʜʠʥʘʤʠʢʠ. 
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http://bourabai.kz/articles/dark-games.htm
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2.2. ɻɽʅʀɸʃʔʅɸʗ ʆʐʀɹʂɸ ʄɸʂʉɺɽʃʃɸ 

 

ɺʚʝʜʝʥʠʝ 
2.2.1. ʆʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʌʘʨʘʜʝʷ ʢ ʫʨʘʚʥʝʥʠʷʤ ʄʘʢʩ-

ʚʝʣʣʘ 

2.2.2. ʉʚʦʡʩʪʚʘ ʥʝʧʨʝʨʳʚʥʳʭ ʧʦʣʝʡ ʟʘʨʷʜʦʚ. 
2.2.3. ɻʝʥʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʄʘʢʩʚʝʣʣʘ 

2.2.4. ʌʘʪʘʣʴʥʘʷ ʦʰʠʙʢʘ ʬʠʟʠʢʦʚ XIX  ʚʝʢʘ 

 
ɺʚʝʜʝʥʠʝ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʫʯʸʥʳʝ ʩʪʨʝʤʷʪʩʷ ʚʧʝʨʝʜ, ʢ ʥʦʚʳʤ ʦʪʢʨʪrʠ-

ʷʤ. ʕʪʦ ʦʩʪʘʣʦʩʴ ʚ ʧʨʦʰʣʦʤ. ʉʝʡʯʘʩ, ʚ ʵʧʦʭʫ ʜʦʛʤʘʪʠʟʤʘ, ʫʚʷʣʘ 
ʨʦʤʘʥʪʠʢʘ ʥʘʫʯʥʦʛʦ ʧʦʠʩʢʘ. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦʣ-

ʥʳ ʤʝʣʢʦʪʝʤʴʷ, ʧʦʚʪʦʨʝʥʠʷ ʧʨʦʡʜʥyʥʦʛʦ ʚ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠ 

ʪ.ʜ. ʎʝʣʴʶ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʥʘʫʯʥʘʷ ʠʩʪʠʥʘ, ʘ ʟʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ. 
ʕʪʦ ʧʝʯʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʥʝʧʨʠʷʪʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʪʫʧʠʢʝ ʚ ʨʘʟʚʠʪʠʠ ʬʠʟʠʢʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʦʣʝʟʥʦ 

ʦʩʪʘʥʦʚʠʪʴʩʷ ʠ ʧʦʚʪʦʨʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ 
ʥʘʫʢʦʡ.   

ʉʧʝʰʢʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʠʟ ʞʝʣʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʩʜʝʣʘʪʴ 

çʦʪʢʨʳʪʠʝè, ʚʳʜʚʠʞʝʥʠʝ çʩʫʤʘʩʙʨʦʜʥʳʭ ʛʠʧʦʪʝʟè ʨʝʜʢʦ ʚʝʜʫʪ ʢ 
ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɿʜʘʥʠʝ ʥʘʫʢʠ ʜʦʣʞʥʦ ʩʪʨʦʠʪʴʩʷ ʥʘ ʧʨʦʯ-

ʥʦʤ ʬʫʥʜʘʤʝʥʪʝ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʦʩʥʦʚʘʥʠʡ 
ʥʘʫʢʠ ʠ ʣʦʛʠʯʝʩʢʦʡ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʝ yʩʦʜʝʨʞʘʥʠʷ ʝʩʪʴ ʥʝ-

ʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʝʸ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ 

ʚʘʞʝʥ ʧʨʠʥʮʠʧ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʟʥʘʥʠʡ, ʪ.ʝ. ʢʫʤʫʣʪ̫ʠʚʥʳʡ ʵʬ-
ʬʝʢʪ ʚ ʨʘʟʚʠʪʠʠ ʥʘʫʢʠ. ɿʥʘʥʠʝ ʥʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ çʥʠʯʝʛʦè 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʛʦ ʦʪʢʘʟʘ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʨʝʟʫʣɹʪʘʪʦʚ ʧʨʘʢʪʠʢʠ. 

ʋʚʳ. ʇʦʟʠʪʠʚʠʟʤ ʦʪʨʠʮʘʝʪ ʢʫʤʫʣʷʪʠʚʥʳʡ ʵʬʬʝʢʪ. 
ʄʳ ʧʨʦʚʝʜʸʤ ʢʨʘʪʢʠʡ ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʦʪ ʄʘʢʩʚʝʣ-

ʣʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʘʤ ʧʨʠʜʪyʩʷ ʦʪʙʨʦʩʠʪʴ ʤʥʦʛʠʝ 

ʧʨʝʜʨʘʩʩʫʜʢʠ, ʨʦʞʜʸʥʥʳʝ ʥʘ ʧʝʨʝʣʦʤʝ XIX  ï XX ʚʝʢʦʚ. ʄʳ 
ʜʦʣʞʥʳ ʨʘʩʩʪʘʪʴʩʷ ʩ ʦʰʠʙʦʯʥrʤʠ ʤʥʝʥʠʷʤʠ ʠ ʧʨʝʜʨʘʩʩʫʜʢʘʤʠ ʦ 

ʪʦʤ, ʯʪʦ ʤʝʭʘʥʠʢʘ ʅʴʶʪʦʥʘ çʫʩʪʘʨʝʣʘè, ʯʪʦ ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ï ʵʪʦ ʘʥʘʭʨʦʥʠʟʤ ʠ ʪ.ʜ. 
 



60 

2.2.1. ʆʪ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʌʘʨʘʜʝʷ ʢ ʫʨʘʚʥʝʥʠʷʤ ʄʘʢʩ-

ʚʝʣʣʘ. 

ʄʘʢʩʚʝʣʣ ʩʦʚʝʨʰʠʣ ʥʘʫʯʥʳʡ ʧʦʜʚʠʛ, ʦʧʠʩʘʚ ʷʚʣʝʥʠʷ ʵʣʝʢ-

ʪʨʦʜʠʥʘʤʠʢʠ ʚ ʩʚʦʠʭ ʫʨʘʚʥʝʥʠʷʭ. ʀʩʪʦʨʠʷ ʩʢʨʳʚʘʝʪ ʤʥʦʛʦ ʟʘʛʘ-

ʜʦʢ. ʇʨʦʰʣʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʝʡʯʘʩ ʥʘʤ ʪʨʫʜʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʣʦ-
ʛʠʢʫ ʩʫʞʜʝʥʠʡ ʄʘʢʩʚʝʣʣʘ, ʝʛʦ ʤʳʩʣʠ ʠ ʩʦʤʥʝʥʠʷ. ʅʦ ʝʩʪʴ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʝ ʪʝʦʨʠʠ (ʪʝʦʨʠʷ ʧʦʪʝʥʮʠʘʣʘ, ʥʘʧʨʠʤʝʨ), ʢʦʪʦʨʳʝ ʦʪ-

ʢʨʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʢʦʩʚʝʥʥʦ ʤʦʛʫʪ ʧʨʦʣʠʪʴ ʩʚʝʪ ʥʘ 
ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ. 

ʇʝʨʝʜ ʄʘʢʩʚʝʣʣʦʤ ʩʪʦʷʣʘ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. ɽʤʫ ʙʳʣʠ ʠʟ-

ʚʝʩʪʥʳ ʨʘʙʦʪʳ ʕʨʩʪʝʜʘ, ʟʘʢʦʥʳ ʂʫʣʦʥʘ, ʟʘʢʦʥʳ ɸʤʧʝʨʘ ʠ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʌʘʨʘʜʝʷ. ʕʪʦ ʦʯʝʥʴ ʤʘʣʦ, ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʌʘʨʘʜʝʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ ʤʘʪʝʤʘʪʠʢʫ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʩʣʦʚʝʩ-

ʥʳʤʠ ʦʧʠʩʘʥʠʷʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʚʳʚʦʜʘʤʠ. ʄʳ ʜʦʣʞʥʳ ʟʘʤʝ-
ʪʠʪʴ, ʯʪʦ ʚ ʪʦʪ ʧʝʨʠʦʜ ʫʯʸʥʳʝ ʠʤʝʣʠ ʜʝʣʦ ʩ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤʠ 

ʷʚʣʝʥʠʷʤʠ. ʀʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʥʝ ʧʦʟʚʦʣʷʣʠ ʫʣʦʚʠʪʴ ʟʘʧʘʟ-

ʜʳʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 
ʄʳ ʚʳʙʨʘʣʠ ʧʫʪʴ, ʢʦʪʦʨʳʡ ʚ ʦʧʨʝʜʝʣʸʥʥʦʤ ʩʤʳʩʣʝ çʧʘʨʘʣ-

ʣʝʣʝʥè ʨʘʩʩʫʞʜʝʥʠʷʤ ʄʘʢʩʚʝʣʣʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʤʝʪʠʤ ʚʘʞʥʫʶ 

ʘʥʘʣʦʛʠʶ ʤʝʞʜʫ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 
ʠ ʪʝʦʨʠʝʡ ʪʷʛʦʪʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʦʪʝʥʮʠʘʣʳ ʵʪʠʭ ʧʦʣʝʡ ʦʧʠʩʳ-

ʚʘʶʪʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʫʨʘʚʥʝʥʠʝʤ ʇʫʘʩʩʦʥʘ. ʕʪʦ ʧʦʟʚʦʣ̫ʝʪ ʥʘʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʟʚʠʪʫʶ ʜʣʷ 
ʪʝʦʨʠʠ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʠ ʤʝʭʘʥʠʢʫ ʩʧʣʦʰʥʳʭ ʩʨʝʜ. 

ʀʪʘʢ, ʧʦʢʦʷʱʝʝʩʷ ʟʘʨʷʞʝʥʥʦʝ ʪʝʣʦ ʩʦʟʜʘʝʪ ʚʦʢʨʫʛ ʩʝʙʷ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ʧʦʣʝ. ʇʦʣʝ ʝʩʪʴ ʦʙʨʘʟʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
(ʦʪʨʘʞʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʨʝʘʣɹ ʥʦʩʪʠ), ʧʦʟʚʦʣʷʶʱʘʷ ʥʘʤ ʜʘʪʴ ʫʤʦ-

ʟʨʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʠ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʨ-

ʪʠʥʫ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʦʙʣʘ-
ʜʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʩʠʣʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ.   

ʆʧʨʝʜʝʣʝʥʠʝ 1.  ʇʦʪʝʥʮʠʘʣ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦʢʦʷʱʝ-

ʛʦʩ̫ ʟʘʨʷʜʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʵʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʷ ʟʘʨʷʜʘ, ʧʦʢʦʷʱʝʛʦʩʷ ʚ ʵʪʦʡ ʪʦʯʢʝ. ʇʦʪʝʥʮʠ-

ʘʣ ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ ʨʘʙʦʪʝ, ʢʦʪʦʨʫʶ ʤʳ ʜʦʣʞʥʳ ʩʦʚʝʨh ʠʪʴ, ʯʪʦʙʳ 

ʧʝʨʝʤʝʩʪʠʪʴ ʧʨʦʙʥʳʡ (ʝʜʠʥʠʯʥʳʡ, ʧʦʣʦʞʠʪʝʣʥɹʳʡ, ʪʦʯʝʯʥʳʡ) 
ʟʘʨʷʜ ʠʟ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚ ʜʘʥʥʫʶ ʪʦʯʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ.  
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ʆʧʨʝʜʝʣʝʥʠʝ 2.  ʅʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʝʧʦ-

ʜʚʠʞʥʦʛʦ ʟʘʨʷʜʘ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʝʩʪʴ ʩʠʣʦʚʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʷ. ʆʥʘ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ ʩʠʣʝ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 
ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʨʦʙʥʳʡ (ʝʜʠʥʠʯʥʳʡ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʦʯʝʯʥʳʡ) 

ʟʘʨʷʜ, ʧʦʢʦʷʱʠʡʩʷ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʦʪ-

ʩʯʸʪʘ ʥʘʙʣʶʜʘʪʝʣʷ.   
ɺr ʜʝʣʝʥʥʳʝ ʩʣʦʚʘ ʦʪʨʘʞʘʶʪ ʚʝʩʴʤʘ ʚʘʞʥʳʡ ʤʦʤʝʥʪ. ʆʪ-

ʩʫʪʩʪʚʠʝ ʩʣʦʚʘ çʧʦʢʦʷʱʠʡʩʷè ʚ ʩʪʘʨʳʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʧʨʠʚʦʜʠʣʦ 

ʢ ʧʨʦʪʠʚʦʨʝʯʠʷʤ (ʢ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ) ʠ ʧʦʟʚʦʣʷʣʦ ʨʝʣʪ̫ʠʚʠʩʪʘʤ 
ʩʜʝʣʘʪʴ ʦʰʠʙʦʯʥʳʡ ʚʳʚʦʜ ʦ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ 

ʦʙʲʷʩʥʠʪʴ ʤʘʛʥʠʪʥʳʝ ʷʚʣʝʥʠʷ. 

ʊʝʦʨʠʷ ʧʦʪʝʥʮʠʘʣʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪ ʧʦʥʷʪʠʝ ʪʦʯʝʯʥʦʛʦ ʟʘ-
ʨʷʜʘ. ʕʪʦ ʟʘʨʷʞʝʥʥʦʝ ʪʝʣʦ, ʢʦʪʦʨʦʝ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʠʤʝʝʪ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳʡ ʨʘʟʤʝʨ. ʆʪʤʝʪʠʤ, 

ʯʪʦ ʟʘʨʷʞʝʥʥʦʝ ʪʝʣʦ çʪʦʯʝʯʥʦʛʦ ʨʘʟʤʝʨʘè ʠʤʝʝʪ ʢʦʥʝʯʥʫʶ ʠʥʝʨ-
ʮʠʘʣʴʥʫʶ ʤʘʩʩʫ ʧʦʢʦʷ ʠ ʚʝʣʠʯʠʥʫ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ. 

ɺ ʬʠʟʠʢʝ ʠ ʚ ʪʝʦʨʠʠ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʢʦʥ ʩʦʭʨʘʥʝ-

ʥʠʷ ʟʘʨʷʜʘ. ʊʦʯʝʯʥʳʡ ʟʘʨʷʜ ʥʝ ʠʩʯʝʟʘʝʪ ʠ ʥʝ ʚʦʟʥʠʢʘʝʪ. ʆʥ ʥʝ 
çʨʘʩʧʦʣʟʘʝʪʩʷè ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʩʪʘʣʢʠʚʘʶɦ ʠʭ 

ʢʫʣʦʥʦʚʩʢʠʭ ʩʠʣ. ʂʫʣʦʥʦʚʩʢʠʝ ʩʠʣʳ çʫʨʘʚʥʦʚʝʰʝʥʳè ʩʠʣʘʤʠ ʥʝ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʕʪʠ ʩʠʣʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘ-
ʨʷʜʫ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɽʩʣʠ ʟʘʨʷʞʝʥʥʦʝ ʪʦʯʝʯʥʦʝ ʪʝʣʦ ʜʚʠʞʝʪʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ v, ʪʦ  0div =v .  

ʇʦʤʠʤʦ ʪɻʦʛʦ, ʝʩʣʠ ʪʦʯʝʯʥʦʝ ʟʘʨʷʞʝʥʥʦʝ ʪʝʣʦ ʚʨʘʱʘʝʪʩʷ 

ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, ʚʦʢʨʫʛ ʥʝʛʦ ʥʝ ʚʦʟʥʠʢʘʝʪ ʚʨʘʱʝʥʠʷ ʩʢʘʣʷʨʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ (0rot =v ) ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʝ ʚʦʟʥʠʢʘʝʪ ʤʘʛʥʠʪʥʦ-

ʛʦ ʧʦʣʷ.  
ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʚʘʞʥʦʛʦ ʬʘʢʪʘ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʟʘʨʷʜʘ ʝʛʦ 

ʧʦʣʝ ʜʚʠʞʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ 

ʢʨʠʚʠʟʥʳ ʪʨʘʝʢʪʦʨʠʠ.  ʂʘʞʜʘʷ ʪʦʯʢʘ ʧʦʪʝʥʮʠʘʣʘ ʪʦʯʝʯʥʦʛʦ ʟʘʨʷ-
ʜʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʩʝʛʜʘ ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʡ ʩ ʟʘʨʷʜʦʤ ʚʝʢʪʦʨ 

ʩʢʦʨʦʩʪʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʪʦʯʢʠ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʶʪ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʨʘʝʢʪʦʨʠʠ 
ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ. ʇʦʪʝʥʮʠʘʣ ʟʘʨʷʜʘ ʥʝ ʩʦʚʝʨʰʘʝʪ ʚʨʘʱʘʪʝʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ.  ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʣʶʙʦʡ ʙʝʟʛʨʘʥʠʯʥʦʡ ʩʨʝʜʳ. 
ʊʝʧʝʨʴ, ʟʘʢʦʥʯʠʚ ʬʦʨʤʘʣʴʥʫʶ ʩʪʦʨʦʥʫ, ʤʳ ʤʦʞʝʤ ʥʘʩʣʘ-

ʜʠʪʴʩʷ ʤʘʪʝʤʘʪʠʢʦʡ. 
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2.2.2. ʉʚʦʡʩʪʚʘ ʥʝʧʨʝʨʳʚʥʳʭ ʧʦʣʝʡ ʟʘʨʷʜʦʚ. 

ʂʘʢ ʠ ʄʘʢʩʚʝʣʣ, ʤʳ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦ-

ʣʷ ʥʝ ʷʚʣʷʶʪʩʷ ʟʘʧʘʟʜʳʚʘʶʱʠʤʠ. ʂʘʢ ʫʞʝ ʤʳ ʛʦʚʦʨʠʣʠ ʚʳh ʝ, ʫ 
ʥʘʩ ʜʣʷ ʵʪʦʛʦ ʥʝʪ ʜʦʩʪʘʪʦʯʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣɹʥʭr 

ʦʩʥʦʚʘʥʠʡ. ʋʩʣʦʚʥʦ ʤʳ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪ ɹʧʦʪʝʥʮʠʘʣ ʟʘʨʷ-

ʞʝʥʥʦʡ ʯʘʩʪʠʮʳ ʢʘʢ ʥʝʢʫʶ ʙʝʟʛʨʘʥʠʯʥʫʶ çʩʨʝʜʫè ʠ ʤʦʞʝʤ ʚʦʩ-
ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ ʩʨʝʜ [1].   

ɿʘʤʝʯʘʥʠʝ. ʆʙʳʯʥʳʝ çʤʘʪʝʨʠʘʣʴʥʳʝ ʩʨʝʜʳè (ʪʚʝʨʜʳʝ ʧʨʦ-

ʪʷʞʝʥʥʳʝ ʪʝʣʘ, ʦʙʲʝʤʳ ʞʠʜʢʦʩʪʝʡ ʠʣʠ ʛʘʟʦʚʳʝ ʩʨʝʜʳ) ʩʦʩʪʦʷʪ ʠʟ 
ʵʣʝʤʝʥʪʘʨʥʭr ʯʘʩʪʠʮ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʟʘʨ̫ʞʝʥʥʳʝ ʯʘ-

ʩʪʠʮʳ ʩʦ ʩʚʦʠʤʠ ʧʦʣʷʤʠ. ʆʪʨʳʚʘʪʴ ʵʪʠ ʩʢʘʣʷʨʥʳʝ ʠ ʚʝʢʪʦʨʥʳʝ 

ʧʦʣʷ ʦʪ ʩʘʤʠʭ ʯʘʩʪʠʮ ʥʝʣʴʟʷ. ʇʦʵʪʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦʨʝʥʮʘ, 
ʢʘʢ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ɻʘʣʠʣʝʷ ʧʨʠʤʝʥʠʤʦ ʢ ʩʧʣʦʥhʳʤ ʩʨʝʜʘʤ ʠ ʢ 

ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʘʤ ʟʘʨʞ̫ʝʥʥʳʭ ʯʘʩʪʠʮ. ʇʦʟʞʝ ʤʳ 

ʦʙʩʫʜʠʤ ʧʨʝʜʨʘʩʩʫʜʦʢ, ʫʪʚʝʨʞʜʘʶʱʠʡ, ʯʪʦ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 
ʧʦʣʷ ʷʚʣʷʶʪʩʷ ʚ ʨʘʤʢʘʭ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘʧʘʟʜʳ-

ʚʘʶʱʠʤʠ ʠ ʧʦʢʘʞʝʤ ʝʛʦ ʦʰʠʙʦʯʥʦʩʪʴ. ʄʛʥʦʚʝʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ 

ʝʩʪʴ ʥʝʠʟʙʝʞʥrʡ ʵʣʝʤʝʥʪ ʣʁʙʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜ. 
ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʟʘʨʷʞʝʥʥʦʛʦ ʪʝʣʘ ʫʜʦ-

ʚʣʝʪʚʦʨʷʝʪ ʫʨʘʚʥʝʥʠʶ ʇʫʘʩʩʦʥʘ: 

Ůɟ-=Df  

ʋʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʣʷ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʋʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʝʪ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʚʠʜ: 

0div =f+
µ

fµ
v

t
                              (2.1) 

ʕʪʦ ʠʟʚʝʩʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ ʩʨʝʜ. ʄʳ ʤʦ-

ʞʝʤ ʚʚʝʩʪʠ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ɸ. ʇʫʩʪʴ 
2/cvA f= , ʪʦʛʜʘ ʤʳ 

ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʥʦʚʫʶ ʬʦʨʤʫ ʫʨʘʚʥʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ: 

 0div
1
2

=+
µ

fµ
A

tc
                             (2.2) 

ɺ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʵʪʦ ʫʩʣʦʚʠʝ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʫʩʣʦʚʠʝʤ 
ʢʘʣʠʙʨʦʚʢʠ ʃʦʨʝʥʮʘ. ʄʳ ʥʘʧʦʤʠʥʘʝʤ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʧʦʣʷ ʪʦ-

ʯʝʯʥʦʛʦ ʟʘʨʜ̫ʘ ʜʚʠʞʝʪʩʷ ʚʩʝʛʜʘ ʧʦʩʪʫʧʘʪʝʣʴʥʦ, ʪ.ʝ. ʚʩʝ ʪʦʯʢʠ ʧʦ-

ʪʝʥʮʠʘʣʘ f ʠʤʝʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʩʢʦʨʦʩʪʴ. 
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ʋʨʘʚʥʝʥʠʝ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʚʝʢʪʦʨʥʳʭ ʪʨʫʙʦʢ ʠ ʠʭ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ. [1].   ɼʣʷ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ʘ ɻʪʦ ʫʨʘʚʥʝ-

ʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

 0]rot[div =³++
µ

µ
vaav

a

t
                         (2.3) 

ɽʩʣʠ ʤʳ ʟʘʤʝʥʠʤ ʚʝʢʪʦʨ a ʚʝʢʪʦʨʥʳʤ ʧʦʣʝʤ f=-gradqE , ʪʦ ʤʦ-

ʞʝʤ ʟʘʧʠʩʘʪʴ: 

  0)rot(
grad

]rot[grad
grad

=f+f+
µ

fµ
=³f+f+

µ

fµ
vvvv DD

tt
   

(2.4) 
ʄʳ ʚʚʝʜʤy ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

 q vjEAH r=f=
m
=     ;-grad    ;rot

1
 

ʛʜʝ: f=-gradqE  ʝʩʪʴ ʢʫʣʦʥʦʚʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. 

ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʬʦʨʤʘ ʫʨʘʚʥʝʥʠʷ (2.4) ʠʤʝʝʪ ʚʠʜ: 

j
E

H +
µ

µ
e=

t

q
rot                                       (2.5) 

ʉʪʦʨʦʥʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ (ʬʘʨʘʜʝʝʚʩʢʦʝ ʧʦʣʝ) [2]. ʇʨʠ 
ʜʚʠʞʝʥʠʠ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʥʘʙʣʶʜʘʪʝʣʴ ʦʙʥʘʨʫʞʠʪ çʜʦʙʘʚʢʫè ʢ ʥʘʧʨʷʞʝʥʥʦ-

ʩʪʠ ʧʦʣʷ. ʕʪʘ ʜʦʙʘʚʢʘ ʝʩʪʴ ʩʪʦʨʦʥʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. 
ʅʘʧʨʷʞyʥʥʦʩʪʴ ʩʪʦʨʦʥʥʝʛʦ ʧʦʣʷ ʨʘʚʥʘ: 

t
f

µ

µ
-=

A
E                                         (2.6) 

ʉʪʦʨʦʥʥʠʤ ʵʪʦ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʦ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʚ ʬʦʨʤʝ ʛʨʘʜʠʝʥʪʘ ʧʦʪʝʥʮʠʘʣʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝ-

ʩʢʦʛʦ ʧʦʣʷ ʢʘʢ qE , ʪ.ʝ. ʧʦʣʝ fE  ʥʝ ʠʤʝʝʪ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʉʪʦʨʦʥʥʷʷ ʕɼʉ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪ ʜʚʠʞʝʥʠʷ ʧʦʣʷ 
ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʢʦʷʱʝʛʦʩʷ ʧʨʦʙʥʦʛʦ ʟʘ-

ʨʷʜʘ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ ʥʘʙʣʶʜʘʪʝʣʷ.   

ʅʝʪʨʫʜʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʞʜʝʩʪʚʦ: 

tt
f

µ

µ
m-=

µ

µ
m-=

HA
E rotrot                          (2.7) 

ʕʪʦ ʪʦʞʜʝʩʪʚʦ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ çʟʘʢʦʥ ʌʘʨʘʜʝʷè.  ʆʙʳʯ-

ʥʦ ʢ ʬʘʨʘʜʝʝʚʩʢʦʤʫ ʧʦʣʶ fE  ʜʦʙʘʚʣʷʶʪ ʢʫʣʦʥʦʚʩʢʦʝ ʧʦʣʝ qE . 
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ʄʳ ʵʪʦʛʦ ʜʝʣʘʪʴ ʥʝ ʙʫʜʝʤ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʰʘʛ ʥʝ ʚʥʦʩʠʪ ʥʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʘʨʫʰʘʝʪ ʩʠʤʤʝʪʨʠʶ ʠ ʦʙʱʫʶ ʣʦʛʠʢʫ ʦʙʲʷʩʥʝʥʠʷ. 

ɽʩʣʠ ʙʳ ʄʘʢʩʚʝʣʣ ʩʣʝʜʦʚʘʣ ʟʘʢʦʥʘʤ ʪʝʦʨʠʠ ʧʦʪʝʥʮʠʘʣʘ ʠ 
ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ ʩʨʝʜ, ʦʥ ʟʘʧʠʩʘʣ ʙʳ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ 
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ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (2.8) ʧʨʝʚʦʩʭʦʜʥʦ ʦʧʠʩʳʚʘʝʪ ʢʚʘʟʠʩʪʘ-

ʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. ɺʩʝ ʧʦʣʷ ʠ ʧʦʪʝʥʮʠʘʣʳ ʠʤʝʶʪ ʤʛʥʦʚʝʥʥʦ 

ʜʝʡʩʪʚʫʶʱʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ (2.8) ʚʭʦʜʠʪ ʪʦʢ 

ʩʤʝʱʝʥʠʷ  
t

q

q
µ

µ
e=

E
j , ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʢʫʣʦʥʦʚʩʢʠʤ ʧʦʣʝʤ. 

ʊʦʢ ʩʤʝʱʝʥʠʷ 
t

f

f
µ

µ
e=

E
j  ʦʪʩʫʪʩʪʚʫʝʪ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʠʤʝʝʪ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʩʤ. ʚʨrʘʞʝʥʠʝ (2.4)). ɺ 

ʪʦʪ ʧʝʨʠʦʜ ʤʝʭʘʥʠʢʘ ʩʧʣʦʰʥʳʭ ʩʨʝʜ ʥʘʭʦʜʠʣʘʩʴ ʚ ʩʪʘʜʠʠ ʩʪʘʥʦʚ-

ʣʝʥʠʷ, ʠ ʄʘʢʩʚʝʣʣʫ ʧʨʠʰʣʦʩʴ ʩʘʤʦʩʪʦʪ̫ʝʣʴʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʫ 
ʚʚʝʜʝʥʠʷ ʪʦʢʦʚ ʩʤʝʱʝʥʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʣʦʛʠʢʫ ʠ ʠʥʪʫʠʮʠʶ. 

 
2.2.3. ɻʝʥʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʄʘʢʩʚʝʣʣʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʭʨʦʥʦʣʦʛʠʶ ʩʦʙʳʪʠʡ. 

1885 ʛ.  ɼʞʝʡʤʩ ʄʘʢʩʚʝʣʣ ʜʘʣ ʧʝʨʚʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʦʩ-
ʥʦʚʘʥʥʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʙʝʟ ʫʯʸ-

ʪʘ ʪʦʢʦʚ ʩʤʝʱʝʥʠʷ.  

1861ð1862 ʛ.  ɼʞʝʡʤʩ ʄʘʢʩʚʝʣʣ ʦʧʫʙʣʠʢʦʚʘʣ ʩʪʘʪʴʶ ʚ 2-ʭ 
ʯʘʩʪʷʭ çʆ ʬʠʟʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʣʠʥʠʷʭè [3], ʚ ʢʦʪʦʨʳʭ ʦʥ ʚʧʝʨʚʳʝ 

ʚʚʸʣ ʪʦʢ ʩʤʝʱʝʥʠʷ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʝʨʠʦʜ 6 ʣʝʪ. ʄʘʢʩʚʝʣʣ ʜʦʣʛʦ ʠʩʢʘʣ 
ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʩʚʦʠʭ ʫʨʘʚʥʝʥʠʡ. ʇʨʦʙʣʝʤʘ ʙʳʣʘ 
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ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʦʞʥʘʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘ ʥʝʛʦ ʚʣʠʷʣ ʘʚʪʦʨʠ-

ʪʝʪ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ (ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦ̫ ʥʠʠ). 

ʏʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʫʨʘʚʥʝʥʠʷʭ, ʦʥ ʤʦʛ ʙʳ 

ʚʚʝʩʪʠ ʪʦʣʴʢʦ çʢʫʣʦʥʦʚʩʢʠʡè ʪʦʢ ʩʤʝʱʝʥʠʷ 
t

q

qbc
µ

µ
e==

E
jj . ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʦʥ ʧʦʣʫʯʠʣ ʙʳ ʩʠʩʪʝʤʫ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

(2.8). 
 ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʜʦʣʞʝʥ ʙʳʣ ʫʯʠʪʳʚʘʪʴ ʤʥʝʥʠʝ ʌʘʨʘ-

ʜʝʷ ʠ ʩʪʦʨʦʥʥʠʢʦʚ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʣʠ, ʯʪʦ ʧʦʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʢʦʥʝʯʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʢʘʢ ʠ 
ʩʚʝʪ. ʄʥʝʥʠʝ ʌʘʨʘʜʝʷ ʦʢʘʟʘʣʦʩʴ ʙʦʣʝʝ ʩʠʣʴʥʳʤ.  

ɿʜʝʩʴ ʄʘʢʩʚʝʣʣ ʧʦʜʜʘʝʪʩʷ ʠʩʢʫʰʝʥʠʶ ʠ, ʚʦʧʨʝʢʠ ʣʦʛʠʢʝ 

ʤʝʭʘʥʠʢʠ ʩʧʣʦʰʥʳʭ ʩʨʝʜ, ʦʙʲʝʜʠʥʷʝʪ ʬʘʨʘʜʝʝʚʩʢʦʝ ʠ ʢʫʣʦʥʦʚ-

ʩʢʦʝ ʧʦʣʷ fq EEE += . ʇʦʯʝʤʫ ʚʦʧʨʝʢʠ ʣʦʛʠʢʝ? ʇʦʪʦʤʫ, ʯʪʦ ʬʘ-

ʨʘʜʝʝʚʩʢʦʝ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʩʪʦʨʦʥʥʠʤ ʧʦʣʝʤ, ʠʤʝʶʱʠʤ ʜʨʫʛʫʶ 

ʧʨʠʨʦʜʫ. ʉʚʦʡʩʪʚʘ ʵʪʠʭ ʧʦʣʝʡ ʨʘʟʣʠʯʥʳ, ʠ ʦʙʲʝʜʠʥʝʥʠʝ ʠʭ, ʧʦ 

ʩʫʪʠ, ʥʝ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʥʳʤ. ʕʪʦ ʙʳʣʘ ʛʝʥʠʘʣʴʥʘʷ ʦʰʠʙʢʘ 

ʄʘʢʩʚʝʣʣʘ. ʇʦʭʦʞʠʡ ʰʘʛ, ʪ.ʝ. ʥʝʟʘʢʦʥʥʦʝ çʦʙʲʝʜʠʥʝʥʠʝè ʠʥʝʨ-

ʮʠʘʣʴʥʦʡ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩ ʩʜʝʣʘʣ ʕʡʥʰʪʝʡʥ. ʅʦ ʵʪʦ ʫʞʝ 

ʥʝ ʙʳʣʦ çʛʝʥʠʘʣʴʥʦʡè ʦʰʠʙʢʦʡ. ʐʘʛ ʕʡʥʰʪʝʡʥʘ ʧʦʨʦʜʠʣ ʤʦʥ-
ʩʪʨʘ, ʪ.ʝ. ʆʊʆ. ʀʪʘʢ, 
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ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʍʵʚʠʩʘʡʜʘ, ʃʦʨʝʥʮʘ ʠ ʜʨʫʛʠʭ ʫʯʸʥʳʭ 
ʩʝʡʯʘʩ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ ʜʣʷ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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(2.10) 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʧʨʠʦʙʨʝʣʘ çʚʦʣʥʦʚʦʡ ʚʠʜè. ʄʘʢʩʚʝʣʣ ʠ 
ʝʛʦ ʢʦʣʣʝʛʠ ʥʝ ʟʘʤʝʪʠʣʠ ʦʰʠʙʢʫ. ʆʰʠʙʢʘ ʦʧʠʨʘʣʘʩʴ ʟʘʙʣʫʞʜʝʥʠʷ 

ʩʪʦʨʦʥʥʠʢʦʚ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʢʘʟʘʣʠʩʴ çʦʯʝʚʠʜʥʳʤʠè.
 

ʇʝʨʚʦʝ ʟʘʙʣʫʞʜʝʥʠʝ. ɺʦʣʥʦʚʘʷ ʬʦʨʤʘ ʫʨʘʚʥʝʥʠʡ (2.10) ʜʣʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʦʙʤʘʥʯʠʚʘ. ʋʯʸʥʳʝ, ʜʘʞʝ ʥʝ ʟʘ-
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ʜʫʤʳʚʘʷʩʴ, ʧʨʠʭʦʜʷʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʳʚʦʜʫ. ʇʦʪʝʥʮʠʘʣʳ ɸ ʠ ʬ 

ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʷʤʠ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ, ʠ ʦʥʠ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ 

ʟʘʧʘʟʜʳʚʘʶʱʠʤʠ ʧʦʪʝʥʮʠʘʣʘʤʠ. ʕʪʦ ʟʘʙʣʫʞʜʝʥʠʝ ʠʤʝʝʪ ʤʝʩʪʦ 
ʜʘʞʝ ʩʝʡʯʘʩ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʄʘʢʩʚʝʣʣ, ʩʦʭʨʘʥʠʚ ʢʫʣʦʥʦʚʩʢʠʡ ʪʦʢ ʩʤʝ-

ʱʝʥʠ  ̫ ʚ ʩʫʤʤʝ fqbc jjj += , ʪʝʤ ʩʘʤʳʤ ʩʦʭʨʘʥʠʣ ʤʛʥʦʚʝʥʥʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʚ çʩʢʨʳʪʦʡ ʬʦʨʤʝè. ʅʠ ʦʥ ʩʘʤ, ʥʠ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʠ ʪʘʢ ʠ ʥʝ ʦʩʦʟʥʘʣʠ ʵʪʦʛʦ. ʅʝʧʦʥʠʤʘʥʠʝ ʵʪʦʛʦ ʬʘʢʪʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʙʫʨʥʦʤʫ ʨʘʟʚʠʪʠʶ ʨʘʜʠʦʩʚʟ̫ʠ ʠ 

ʨʘʜʠʦʣʦʢʘʮʠʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʥʦ ʩʧʨʦʚʦʮʠʨʦʚʘʣʦ ʢʨʠʟʠʩ ʬʠ-
ʟʠʢʠ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ.  

ɺʪʦʨʦʝ ʟʘʙʣʫʞʜʝʥʠʝ. ʕʪʦ ʟʘʙʣʫʞʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʨʝʜʝʣʴ-
ʥʳʤ ʧʝʨʝʭʦʜʦʤ ʦʪ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ (2.10) ʢ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤ 

ʫʨʘʚʥʝʥʠʷʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ ʣɻʝʢ-

ʪʨʦʜʠʥʘʤʠʢʠ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʠʟ (2.10), ʝʩʣʠ ʚ ʫʨʘʚʥʝ-
ʥʠʷʭ ʫʩʪʨʝʤʠʪʴ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʩ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʉ ʬʦʨʤʘʣʴʥʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ. 

ʋʨʘʚʥʝʥʠʝ (2.10) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʝʪ çʢʚʘʟʠʩʪʘʪʠʯʝʩʢʫʶè 
ʬʦʨʤʫ:  
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ʅʦ ʪɻʦ ʫʪʚʝʨʞʜʝʥʠʝ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠ ʦʰʠʙʦʯʥʳʤ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʤʳ ʭʦʨʦʰʦ ʟʥʘʝʤ, ʯʪʦ em= /12c . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʧʨʝʜʝʣ ¤­c  ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 
ɽʩʣʠ 0­e , ʪʦʛʜʘ ¤­c . ʆʜʥʘʢʦ, ʤʳ çʪʝʨʝ̫ʤè ʟʘʢʦʥ ʂʫʣʦ-

ʥʘ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠ̫. 
ɽʩʣʠ 0­m , ʪʦʛʜʘ ¤­c . ʆʜʥʘʢʦ, ʤʳ çʪʝʨʷʝʤè ʟʘʢʦʥ ʌʘʨʘ-

ʜʝʷ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ 
ʷʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʧʨʝʜʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ¤­c  ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠ ʩʫʱʝʩʪʚʫʝʪ, ʦʥ ʥʝʧʨʠʤʝʥʠʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʠʩʘʥʠʷ ʬʠʟʠ-
ʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʕʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʚʦʣʥʦʚʭr ʧʦʣʝʡ ʠ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʟʘʨʷʜʦʚ. ʅʠʞʝ ʧʨʠʚʝ-

ʜʝʥʘ ʊʘʙʣʠʮʘ 1 ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩʚʦʡʩʪʚ ʟʘʧʘʟʜʳʚʘʁ ʱʠʭ ʧʦʣʝʡ ʠ 
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ʤʛʥʦʚʝʥʥʳʭ ʧʦʣʝʡ. ʆʩʪʘʸʪʩʷ ʫʜʠʚʣʷʪʴʩʷ: ʧʦʯʝʤʫ ʵʪʠ ʬʘʢʪʳ ʬʠ-

ʟʠʢʠ ʠʛʥʦʨʠʨʫʶʪ? ɺʟʛʣʷʥʠʪʝ ʥʘ ʊʘʙʣʠʮʫ 1. 

                                                                         ʊʘʙʣʠʮʘ 1 

ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʧʦʣʷ ʟʘʨʷʜʘ ɺʦʣʥʦʚʳʝ ʧʦʣ ̫

ʇʦʣʷ ɽ ʠ ʅ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʦʪ-

ʜʝʣɹʥʦ ʦʪ ʟʘʨʷʜʦʚ 

ʇʦʩʣʝ ʠʟʣʫʯʝʥʠʷ ʧʦʣʷ ɽ ʠ ʅ ʩʫ-

ʱʝʩʪʚʫʶʪ ʦʪʜʝʣʴʥʦ ʦʪ ʟʘʨʷʜʦʚ 

ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʅ ʟʘʚʠʩʠʪ ʦʪ 

ʩʢʦʨʦʩʪʠ ʟʘʨʷʜʘ, ʧʨʠ v=0 ʅ=0 

ʇʦʣʷ ɽ ʠ ʅ ʥʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ ʨʘʟʜʝʣʴʥʦ 

ɿʘʨʷʜ ʠ ʝʛʦ ʧʦʣʝ ʦʙʣʘʜʘʶʪ 

ʠʥʝʨʮʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
ʆʥʠ ʠʤʝʶʪ ʤʘʩʩʫ, ʠʤʧʫʣʴʩ, 

ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

ʇʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʚʦʣʥʳ ʥʝ 

ʠʤʝʝʪ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. 
ʇʣʦʪʥʦʩʪʴ ʤʘʩʩʳ ʧʦʢʦʷ ʚʦʣʥʳ 

ʨʘʚʥʘ ʥʫʣʶ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʣʝʡ 
ʟʘʨ̫ʜʘ ʚʩʝʛʜʘ ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ 

ʟʘʨʷʜʘ ʠ ʤʦʞʝʪ ʨʘʚʥʷʪʴʩʷ ʥʫʣʶ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦʣʥʳ ʚ 
ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʩʝʛʜʘ 

ʨʘʚʥʘ ʩ 

ʉʚʷʟʴ ʤʝʞʜʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʤʘʩʩʦʡ ʠ ʠʤʧʫʣʴʩʦʤ ʦʧʠʩʳʚʘ-

ʝʪʩʷ ʟʘʢʦʥʦʤ ʋʤʦʚʘ 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʣʦʪʥʦʩʪʴʁ ɻʥʝʨ-

ʛʠʠ ʠ ʧʣʦʪʥʦʩʪʴʶ ʧʦʪʦʢʘ ʚʦʣʥʳ 

ʦʧʠʩʳʚʘʝʪʩʷ ʟʘʢʦʥʦʤ ʇʦʡʥʪʠʥʛʘ 

 

ʊʨʝʪʴʝ ʟʘʙʣʫʞʜʝʥʠʝ. ʊʝʧʝʨʴ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝ-
ʥʠʡ ʄʘʢʩʚʝʣʣʘ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʤʛʥʦʚʝʥʥʳʝ ʠ ʟʘʧʘʟʜʳʚʘʶɦ ʠʝ 

ʧʦʪʝʥʮʠʘʣʳ.  ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʥʝ 

ʠʤʝʝʪ ʤʝʩʪʦ! ʆʥʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʇʦʵʪʦʤʫ ʨʘʟʣʠʯʥʳʝ çʜʦʢʘʟʘ-
ʪʝʣʴʩʪʚʘè ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ, 

ʥʘʧʨʠʤʝʨ ʚ [4], [5], ʷʚʣ̫ʁ ʪʩ ̫ʦʰʠʙʦʯʥʳʤʠ.  ʀʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʩʯʠʪʘʪʴ ʢʦʨʨʝʢʪʥʳʤʠ, ʝʩʣʠ ʙʳ ʚʩʝ ʙʝʟ ʠʩʢʣʯʁʝʥʠʷ ʧʦʪʝʥʮʠʘʣʳ 
ʙʳʣʠ ʟʘʧʘʟʜʳʚʘʶʱʠʤʠ. 

ɽɦ ʝ ʨʘʟ ʧʦʚʪʦʨʠʤ, ʯʪʦ ʥʠʢʘʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ 

ʚʚʝʜʝʥʠʷ ʛʠʧʦʪʝʟʳ ʦ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʤ ʜʫʘʣʠʟʤʝ ʥʝʪ. 
ɼʫʘʣʠʟʤ ʩ ʧʦʟʠʮʠʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʝʩʪʴ ʣʦʞʥʦʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʚ ʬʠʟʠʢʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ, ʥʘʨʫ-

ʰʝʥʠʷʤʠ ʣʦʛʠʢʠ ʠ ʬʠʣʦʩʦʬʩʢʠʤ ʥʝʚʝʞʝʩʪʚʦʤ ʬʠʟʠʢʦʚ.  
ɿʘʤʝʯʘʥʠʝ. ɺ ʬʠʟʠʢʝ (ʦʩʦʙʝʥʥʦ ʚ ʂʕɼ) ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʢʫʣʦʥʦʚʩʢʘʷ ʢʘʣʠʙʨʦʚʢʘ. ʆʥʘ, ʚ ʩʠʣʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʜʚʫʭ ʚʝʪ-

ʚʝʡ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ, ʥʝ ʵʢʚʠʚʘʣʝʥʪʥʘ ʢʘʣʠʙʨʦʚʢʝ 
ʃʦʨʝʥʮʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʟʘʙʣʫʞʜʝʥʠʝ ʦʙ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʢʘʣʠʙ-
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ʨʦʚʦʝ ʩʪʘʣʦ ʜʦʛʤʦʡ (ʪʨʝʪʴʝ ʟʘʙʣʫʞʜʝʥʠʝ). ʅʝ ʩʣʫʯʘʡʥʦ ʫ ʘʚʪʦʨʦʚ 

ʢʥʠʛ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʷʚʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ʢʫ-

ʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ.  ʅʘʧʨʠʤʝʨ, ʘʚʪʦʨ [4] ʧʠʰʝʪ: çé ʅʘʨʷʜʫ ʩ 
ʢʘʣʠʙʨʦʚʢʦʡ ʃʦʨʝʥʮʘ ʠʥʦʛʜʘ (ʦʩʦʙʝʥʥʦ ʚ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ) 

ʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʦʡ, ʪʘʢ ʥʘʟrʚʘʝʤʦʡ ʢʫʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙʨʦʚʢʦʡ, 

ʧʨʠ ʢʦʪʦʨʦʡ  

         0div =A  
ʇʨʠ ʵʪʦʡ ʢʘʣʠʙʨʦʚʢʝ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʧʦʪʝʥʮʠʘʣʦʚ éé ʧʨʠʦʙʨʝ-
ʪʘʶʪ ʚʠʜ: 
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ʇʨʠ ʢʫʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙʨʦʚʢʝ ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ f ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʘʨʷʜʦʚ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʙʳ ʦʥʠ ʧʦʢʦʠ-

ʣʠʩʴ. ʉʘʤʦ ʩʦʙʦʡ ʨʘʟʫʤʝʝʪʩ̫, ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ɽ ʠ ʅ, 
ʥʘʡʜʝʥʥʳʝ ʠʟ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʦʪʝʥʮʠʘʣʦʚ ʩ ʢʫʣʦʥʦʚʩʢʦʡ 

ʢʘʣʠʙʨʦʚʢʦʡ ʠ ʢʘʣʠʙʨʦʚʢʦʡ ʃʦʨʝʥʮʘ ʩʦʚʧʘʜʘʶʪéè 

ɸʚʪʦʨ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʢʘʣʠʙʨʦʚʢʠ 
ʃʦʨʝʥʮʘ ʠ ʢʫʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ. ʆʥ ʧʨʦʪʠʚʥʠʢ ʤʛʥʦʚʝʥʥʦʛʦ 

ʜʝʡʩʪʚʠ̫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʇʦʵʪʦʤʫ ʝʤʫ ʥʫʞʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʢʘʢ-ʪʦ 

ʩʢʨʳʪʴ ʬʘʢʪ ʧʦʷʚʣʝʥʠʷ ʚ ʢʫʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙʨʦʚʢʝ ʤʛʥʦʚʝʥʥʦ 
ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʪʝʥʮʠʘʣʦʚ (ʫʨʘʚʥʝʥʠʝ ʇʫʘʩʩʦʥʘ ʜʣʷ ʩʢʘʣʷʨʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ).  

ʆʥ ʦʙʤʘʥʳʚʘʝʪ ʩʝʙʷ ʠ ʯʠʪʘʪʝʣʝʡ, ʛʦʚʦʨʷ: çʩʢʘʣʷʨʥʳʡ ʧʦ-

ʪʝʥʮʠʘʣ f ʦʧʨʝʜʝʣʷʝʪʩ̫ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʘʨʷʜʦʚ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ 

ʙʳ ʦʥʠ ʧʦʢʦʠʣʠʩʴè.  ʕʪʦ ʦʥ ʛʦʚʦʨʠʪ ʦ ʜʚʠʞʫʱʠʭʩʷ ʟʘʨʜ̫ʘʭ, ʩʦ-

ʟʜʘʶʱʠʭ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ j (!) ʠ ʢʦʥʩʪʘʪʠʨʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʟʘʧʘʟ-

ʜʳʚʘʥʠʷ ʫ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  ɹʦʣʝʝ ʪʦʛʦ, ʟʘʧʠʩʘʥʥʘʷ ʬʦʨʤʘ 

ʢʘʣʠʙʨʦʚʢʠ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʡ ʜʝʬʝʢʪ. ɺ ʪʘʢʦʡ ʟʘʧʠʩʠ ʫʪʨʘʯʠʚʘ-

ʝʪʩʷ ʚʩʷʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʢʘʣʷʨʥʳʤ ʠ ʚʝʢʪʦʨʥʳʤ ʧʦʪʝʥʮʠʘʣʘʤʠ 
(ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʣʷ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʩʯʝʟʘʝʪ). 

ʂʫʣʦʥʦʚʩʢʘʷ ʢʘʣʠʙʨʦʚʢʘ ʧʦʣʫʯʘʝʪʩʷ ʥʝʢʦʨʨʝʢʪʥʦʡ: 

ɺʦ-ʧʝʨʚʳʭ, ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʢʫʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙʨʦʚʢʝ 
ʫʜʦʚʣʝʪʚʦʨʝ̫ʪ ʫʨʘʚʥʝʥʠʶ ʇʫʘʩʩʦʥʘ, ʧʦʵʪʦʤʫ ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʧʘʟʜʳʚʘʶʱʠʤ, ʘ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʩʝʛʜʘ ʟʘʧʘʟʜʳʚʘʝʪ 

(ʚʦʣʥʦʚʦʝ ʫʨʘʚʥʝʥʠʝ). 
ɺʦ-ʚʪʦʨʳʭ (ʢʘʢ ʩʣʝʜʩʪʚʠʝ), ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ f-= gradE  

ʜʚʠʞʝʪʩʷ ʩʠʥʭʨʦʥʥʦ ʩ ʟʘʨʷʜʦʤ (ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷ-



69 

ʥʠʠ), ʘ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ AH rot=  ʜʦʣʞʥʦ çʦʪʩʪʘʚʘʪʴè ʦʪ ʟʘʨʷʜʘ 

(ʧʦʣʝ ʟʘʧʘʟʜʳʚʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ).  

ɸʚʪʦʨʳ çʊʝʦʨʠʠ ʧʦʣʷè ʠ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʩʧʣʦʰʥʳʭ 
ʩʨʝʜè ʃʘʥʜʘʫ ʠ ʃʠʬʰʠʮ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʣʠ ʩʫʪʴ ʚʦʧʨʦʩʘ. ʏʪʦ-

ʙʳ ʩʢʨʳʪʴ ʧʨʦʙʣʝʤʫ, ʦʥʠ ʚ ʩʚʦʠʭ ʫʯʝʙʥʠʢʘʭ ʥʠ ʨʘʟʫ ʥʝ ʫʧʦʤʷʥʫ-

ʣʠ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʫʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ, ʭʦʪʷ ʧʦʩʪʦʷʥʥʦ ʠ 
çʥʝʟʘʤʝʪʥʦè ʦʙʨʘʱʘʶʪʩʷ ʢ ʥʝʡ.  

 

2.2.4. ʌʘʪʘʣʴʥʘʷ ʦʰʠʙʢʘ ʬʠʟʠʢʦʚ XIX  ʚʝʢʘ. 

ʀʪʘʢ, ʢʘʢ ʩʢʘʟʘʥʦ ʙʳʣʦ ʚ ɻʣʘʚʝ 2.1, ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ XIX  

ʚʝʢʘ ʦʙʩʪʘʥʦʚʢʘ ʚ ʥʘʫʢʝ ʥʘʯʘʣʘ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʪʴʩʷ. ʈʘʟʚʠʪʠʝ 

ʪʝʭʥʠʢʠ ʠ ʧʨʦʤʳ ʣhʝʥʥʦʡ ʤʝʭʘʥʠʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʙ ʝɦʤʫ ʪʝʭ-
ʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ. ɺ ʥʘʫʢʝ ʩʪʘʣʘ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʪʝʭ-

ʥʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʨʘʩʰʠʨʠʣʘʩʴ ʙʘʟʘ ʠʟʤʝʨʠʪʝʣʥɹʳʭ ʧʨʠʙʦʨʦʚ. 

ʉʦʦʙʱʝʩʪʚʦ ʫʯʸʥʳʭ ʧʦʧʦʣʥʠʣʦʩʴ ʤʦʣʦʜʳʤʠ ʵʥʝʨʛʠʯʥʳʤʠ 
ʫʯʸʥʳʤʠ, ʢʦʪʦʨʳʝ ʠʩʢʘʣʠ ʩʣʘʚʳ ʠ ʞʘʞʜʘʣʠ ʥʦʚʭr ʦʪʢʨʳʪʠʡ. 

ʖʥʦʰʝʩʢʠʡ ʤʘʢʩʠʤʘʣʠʟʤ ʥʝ ʧʦʟʚʦʣʷʣ ʠʤ ʠʩʢʘʪʴ ʢʦʤʧʨʦʤʠʩʩʳ. 

ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʧʦʜʜʝʨʞʠʚʘʣʦʩʴ ʨʝʚʦʣʶʮʠʦʥʥʳʤʠ ʥʘʩʪʨʦʝʥʠʤ̫ʠ ʚ 
ʦʙʱʝʩʪʚʝ ʠ ʚ ʩʨʝʜʝ ʤʦʣʦʜʝʞʠ, ʧʦʨʦʞʜʝʥʥʳʤʠ ʚ ʪʦʪ ʧʝʨʠʦʜ ʨʝʚʦ-

ʣʶʮʠʦʥʥʦʡ ʪʝʦʨʠʡ ʄʘʨʢʩʘ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʝʣʦ ʢ ʥʦʚʤr ʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʦʪʢʨʳʪʠʷʤ. 

 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʦʪʢʨʳʪʠʡ:  
1881 ʛ.  ɸʤʝʨʠʢʘʥʩʢʠʡ ʬʠʟʠʢ ʄʘʡʢʝʣʴʩʦʥ ʧʨʦʚʸʣ ʠʟʤʝʨʝʥʠʝ ʩʢʦ-

ʨʦʩʪʠ çʵʬʠʨʥʦʛʦ ʚʝʪʨʘè. ʇʦʟʞʝ ʄʘʡʢʝʣʴʩʦʥ 

ʠ ʄʦʨʣʠ ʧʦʚʪʦʨʠʣʠ ʦʧʳʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩ ʚʦʟʨʘʩʪʘʶʱʝʡ ʪʦʯʥʦ-
ʩʪʴʶ, ʥʦ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʥʝʠʟʤʝʥʥʦ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ï çɻ ʬʠʨʥʦʛʦ 

ʚʝʪʨʘè ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ.  

1888 ʛ.  ɻ. ɻʝʨʮ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛ-
ʥʠʪʥʳʭ ʚʦʣʥ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ. 

1895 ʛ.  ʆʪʢʨʳʪʠʝ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ï ɺ.ʂ. ʈʝʥʪʛʝʥ. 

1896 ʛ.  ʆʪʢʨʳʪʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ ï ɸ.ɸ. ɹʝʢʢʝʨʝʣʴ. ʕʬʬʝʢʪ ɿʝ-
ʝʤʘʥʘ. 

1896 ʛ.  ɸ. ʇʦʧʦʚ, ʄʘʨʢʦʥʠ ï ʦʧʳʪʳ ʧʦ ʧʝʨʝʜʘʯʝ ʠ ʧʨʠʸʤʫ        

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ.  
1897 ʛ. ʆʪʢʨʳʪʠʝ ɼʞ.ɼʞ. ʊʦʤʩʦʥʦʤ ɻʣʝʢʪʨʦʥʘ.  

1898 ʛ.  ʆʪʢʨʳʪʠʝ ʨʘʜʠʷ ï ʇ. ʠ ʄ. ʂʶʨʠ)  

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B9%D0%BA%D0%B5%D0%BB%D1%8C%D1%81%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D0%BB%D0%B8,_%D0%AD%D0%B4%D0%B2%D0%B0%D1%80%D0%B4_%D0%A3%D0%B8%D0%BB%D1%8C%D1%8F%D0%BC%D1%81
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D1%8B%D1%82_%D0%9C%D0%B0%D0%B9%D0%BA%D0%B5%D0%BB%D1%8C%D1%81%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/1888_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D1%86,_%D0%93%D0%B5%D0%BD%D1%80%D0%B8%D1%85_%D0%A0%D1%83%D0%B4%D0%BE%D0%BB%D1%8C%D1%84
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/1895_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D1%82%D0%B3%D0%B5%D0%BD%D0%BE%D0%B2%D1%81%D0%BA%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D1%82%D0%B3%D0%B5%D0%BD,_%D0%92%D0%B8%D0%BB%D1%8C%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC_%D0%9A%D0%BE%D0%BD%D1%80%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/1896_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BA%D0%BA%D0%B5%D1%80%D0%B5%D0%BB%D1%8C,_%D0%90%D0%BD%D1%82%D1%83%D0%B0%D0%BD_%D0%90%D0%BD%D1%80%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BC%D1%81%D0%BE%D0%BD,_%D0%94%D0%B6%D0%BE%D0%B7%D0%B5%D1%84_%D0%94%D0%B6%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/1898_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%8E%D1%80%D0%B8,_%D0%9F%D1%8C%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BB%D0%BE%D0%B4%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F-%D0%9A%D1%8E%D1%80%D0%B8,_%D0%9C%D0%B0%D1%80%D0%B8%D1%8F
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1899 ʛ.  ʇ. ɺʠʣʣʘʨ, ʕ. ʈʝʟʝʨʬʦʨʜ ï ʨʘʟʜʝʣʝʥʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ: ʘʣɹʬʘ- , ʙʝʪʘ- ʠ ʛʘʤʤʘ- ʠʟʣʫʯʝʥʠʝ.  

1911 ʛ. ʆʪʢʨʳʪʠʝ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ʤʝʪʘʣʣʦʚ ï ʍ. ʂʘʤʝʨʣʠʥʛ-
ʆʥʥʝʩ.  

1919 ʛ.  ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ, ʦʪʢʨʳʪʠʝ ʧʨʦʪʦʥʘ ï  

ʕ. ʈʝʟʝʨʬʦʨʜ. 
1921 ʛ. ʆʪʢʨʳʪʠʝ ʷʜʝʨʥʦʡ ʠʟʦʤʝʨʠʠ ï ʆ. ɻʘʥ.  

ʀ ʜʨʫʛʠʝ. 

ʄʳ ʭʦʨʦʰʦ ʟʥʘʝʤ, ʯʪʦ ʚ ʪʦʪ ʧʝʨʠʦʜ ʰʣʘ ʦʞʝʩʪʦʯʸʥʥʘʷ ʠ 
ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʘʷ ʙʦʨʴʙʘ ʤʝʞʜʫ ʩʪʦʨʦʥʥʠʢʘʤʠ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ 

ʠ ʩʪʦʨʦʥʥʠʢʘʤʠ ʤʛʥʦʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʆʪʢʨʳʪʠʝ 

ɻ. ɻʝʨʮʘ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-
ʥʳʭ ʚʦʣʥ ʚ ʨʘʜʠʦʩʚʷʟʠ ʩʢʣʦʥʠʣʦ ʯʘʰʫ ʚʝʩʦʚ ʥʘ ʩʪʦʨʦʥʫ ʪʝʦʨʠʠ 

ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ. 

ʉʪʘʨʘʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ʚ ʨʫʢʘʭ ʤʦʣʦʜʳʭ ʠ ʥʝʦʧʳʪʥʳʭ 
ʫʯʸʥʳʭ ʥʝ ʧʦʟʚʦʣʷʣʘ ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʥʦʚʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ. ʄʦʣʦʜʳʝ ʩʪʦʨʦʥʥʠʢʠ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ çʫʚʠʜʝʣʠè 

ʛʣʘʚʥʫʶ ʧʨʠʯʠʥʫ (ʦʰʠʙʢʘ ʤʦʣʦʜʦʩʪʠ ï ʦʪʨʠʮʘʥʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦ-
ʩʪʠ ʟʥʘʥʠʡ!) ʚ ʪʦʤ, ʯʪʦ ʩʪʘʨʘʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʠʩʧʦʣʴʟʫʝʪ 

ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʆʥʠ ʧʦʜʚʝʨʛʣʠ ʩʦʤʥʝʥʠʶ 

ʚʩʶ ʩʪʘʨʫʶ ʢʣʘʩʩʠʯʝʩʢʫʶ ʬʠʟʠʢʫ! ʂʦʣʣʝʢʪʠʚʥʳʤʠ ʫʩʠʣʠʷʤʠ 
ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʳʣʦ ʠʟʛʥʘʥʦ ʠʟ ʬʠʟʠʢʠ, ʢʘʢ 

ʦʰʠʙʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. ʄʦʣʦʜʳʝ ʫʯʸʥʳʝ ʠʩʧʳʪʳʚʘʣʠ ʵʡʬʦ-

ʨʠʶ, ʨʘʜʦʩʪʴ çʫʩʧʝʭʘè. ʆʥʠ çʧʨʝʚʟʦh ʣʠ ʩʘʤʦʛʦ ʅʴʶʪʦʥʘè ʠ ʩʚʷ-
ʪʦ ʚʝʨʠʣʠ ʚ ʩʚʦʶ ʥʝʧʦʛʨʝʰʠʤʦʩʪʴ! 

ʕʪʦʪ ʰʘʛ ʩʪʘʣ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʬʘʪʘʣʴʥʳʭ ʦʰʠʙʦʢ, ʢʦʪʦ-

ʨʳʝ ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʢʨʠʟʠʩ ʚ ʬʠʟʠʢʝ ʥʘ ʛʨʘʥʠʮʝ XIX  ï XX ʚʝʢʦʚ. 
ʋʯʸʥʳʝ ʧʦʣʘʛʘʣʠ, ʯʪʦ ʪʦʣʴʢʦ ʥʦʚʝʡʰʠʝ ʪʝʦʨʠʠ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ, ʧʦʤʦʛʫʪ çʠʩʧʨʘʚʠʪʴ ʫʩʪʘʨʝʚʰʠʝè ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʪʝʦʨʠʠ ʠ ʦʙʝʩʧʝʯʘʪ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ʕʪʠʤ ʥʘʜʝʞʜʘʤ ʥʝ ʫʜʘʣʦʩʴ ʩʙʳʪʴʩʷ. ʉʘʤʠ ʥʦʚʝʡʰʠʝ ʪʝʦʨʠʠ 

(ʢʚʘʥʪʦʚʳʝ ʪʝʦʨʠʠ, ʪʝʦʨʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʂʕɼ ʠ ʜʨ.) ʪʘʢ 

ʠ ʥʝ ʤʦʛʣʠ ʨʝʰʠʪʴ ʛʣʘʚʥʳʝ ʧʨʦʙʣʝʤʳ ʜʘʞʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢ-
ʪʨʦʜʠʥʘʤʠʢʠ: ʧʨʦʙʣʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩ  rʠ ʧʨʦʙʣʝʤʫ 

çʩʘʤʦʫʩʢʦʨʝʥʠʷè ʠʟʣʫʯʘʶʱʝʛʦ ʵʣʝʢʪʨʦʥʘ.  

ɹʦʣʝʝ ʪʦʛʦ, ʥʦʚʳʝ ʪʝʦʨʠʠ ʥʝʦʞʠʜʘʥʥʦ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦ-
ʙʣʝʤʘʤʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʤʥʦʛʠʝ ʪʨʫʜʥʦʩʪʠ ʚ çʥʦʚʝʡʰʠʭ ʪʝʦʨʠ-

ʷʭè ʠʤʝʶʪ çʢʣʘʩʩʠʯʝʩʢʠʝ ʢʦʨʥʠè [6]. ʇʦʵʪʦʤʫ ʯʘʩʪʴ ʫʯʸʥʳʭ 

https://ru.wikipedia.org/wiki/1899_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BB%D0%BB%D0%B0%D1%80,_%D0%9F%D0%BE%D0%BB%D1%8C_%D0%A3%D0%BB%D1%8C%D1%80%D0%B8%D1%88
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B5%D1%80%D1%84%D0%BE%D1%80%D0%B4,_%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%84%D0%B0-%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%B0-%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BC%D0%BC%D0%B0-%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/1911_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D1%85%D0%BF%D1%80%D0%BE%D0%B2%D0%BE%D0%B4%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D1%80%D0%BB%D0%B8%D0%BD%D0%B3-%D0%9E%D0%BD%D0%BD%D0%B5%D1%81,_%D0%A5%D0%B5%D0%B9%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D0%B5%D1%80%D0%BB%D0%B8%D0%BD%D0%B3-%D0%9E%D0%BD%D0%BD%D0%B5%D1%81,_%D0%A5%D0%B5%D0%B9%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/1919_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B5%D1%80%D1%84%D0%BE%D1%80%D0%B4,_%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82
https://ru.wikipedia.org/wiki/1921_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BD,_%D0%9E%D1%82%D1%82%D0%BE


71 

ʥʘʯʘʣʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʙʨʘʱʘʪʴʩʷ ʢ ʘʥʘʣʠʟʫ ʩʪʘʨʦʡ ʬʠʟʠʢʠ, ʯʪʦʙʳ 

ʧʦʥʷʪʴ ʧʨʠʯʠʥʳ ʠ ʫʩʪʨʘʥʠʪʴ ʠʭ (ʥʘʧʨʠʤʝʨ, [7] ʠ ʜʨ.). 

ɼʦ ʢʨʠʟʠʩʘ ʩʪʨʦʛʘʷ ʩʪʘʨʘʷ ʬʠʟʠʢʘ ʥʘʧʦʤʠʥʘʣʘ ʢʨʘʩʠʚʦʛʦ 
ɸʧʦʣʣʦʥʘ. ʆʥʘ ʦʧʠʨʘʣʘʩʴ ʥʘ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʟʘʩʪʳʣʦ ʚ ʨʘʟʚʠʪʠʠ. ʇʦʩʣʝ ʠʟʛʥʘʥʠʷ 

ʤʛʥʦʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʬʠʣʦʩʦʬʠʷ ʤʘʪʝʨʠʘʣʠʟʤʘ 
ʙʳʣʘ ʚʳʪʝʩʥʝʥʘ ʠʟ ʬʠʟʠʢʠ ʧʦʟʠʪʠʚʠʩʪʩʢʠʤʠ ʬʠʣʦʩʦʬʠ̫ ʤʠ. ʌʠ-

ʟʠʢʘ, ʣʠʰʸʥʥʘʷ ʤʛʥʦʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʩʪʘʣʘ ʧʦ-

ʭʦʞʘ ʥʘ ɸʧʦʣʣʦʥʘ ʩ ʘʤʧʫʪʠʨʦʚʘʥʥʦʡ ʥʦʛʦʡ. 
ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʨʘʩʩʤʦʪʨʝʪʴ ʜʚʝ ʥʝʟʘʚʠ-

ʩʠʤʳʝ ʚʝʪʚʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. 
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2.3. ɼɺɽ ɺɽʊɺʀ ʈɽʐɽʅʀʁ ʋʈɸɺʅɽʅʀʁ  

ʄɸʂʉɺɽʃʃɸ 

2.3.1. ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʚʝʪʚʴ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 

2.3.2. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ 

2.3.3. ɺʦʣʥʦʚʘʷ ʚʝʪʚʴ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 
2.3.4. ʆʙʦʙʱʝʥʥʳʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ-

ʠʤʧʫʣʴʩʘ ʇʦʡʥʪʠʥʛʘ 

2.3.5. ɺʠʨʪʫʘʣʴʥʳʝ ʟʘʨʷʜʳ ʠ ʪʦʢʠ 
2.3.6. ɿʘʨʷʜʳ ʠ ʪʦʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ 

2.3.7. ʕʢʩʧʝʨʠʤʝʥʪ ɸʚʨʘʤʝʥʢʦ 

ɿʘʢʣʶʯʝʥʠʝ 
 

 ʄʳ ʫʩʪʘʥʦʚʠʣʠ ʚ ɻʣʘʚʝ 2.2, ʯʪʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩ-

ʚʝʣʣʘ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʟʘʧʘʟʜʳʚʘʶʱʠʝ ʧʦʪʝʥʮʠʘʣʳ, ʥʦ 
ʠ ʤʛʥʦʚʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʧʦʪʝʥʮʠʘʣʳ. ʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʄʘʢʩ-

ʚʝʣʣʘ ʩʦʜʝʨʞʠʪ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʚʝʪʚʠ: ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʚʝʪʚʴ ʠ 

ʚʦʣʥʦʚʘʷ ʚʝʪʚʴ. ʉʣʝʜʩʪʚʠʷ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʚ ʜʨʫʛʠʭ ʛʣʘʚʘʭ. 
 
2.3.1. ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʚʝʪʚʴ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. 

ʉʢʨʳʪʳʡ ʤʛʥʦʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɺ ʯʝʪʚʸʨʪʦʤ ʧʘʨʘʛʨʘʬʝ 

ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʳ ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʤʛʥʦʚʝʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʚ 

ʫʨʘʚʥʝʥʠʷʭ ʄʘʢʩʚʝʣʣʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ çʩʢʨʳʪʦʡè ʬʦʨʤʝ. ɼʨʫʛʠ-
ʤʠ ʩʣʦʚʘʤʠ, ʤʳ ʤʦʞʝʤ ʟʘʜʘʪʴ ʪʘʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʝʰʝ-

ʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.11) ï (2.13) ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʤʛʥʦʚʝʥ-

ʥʳʝ ʧʦʪʝʥʮʠʘʣʳ. ʕʪʦ ʫʜʦʙʥʦ ʧʦʢʘʟʘʪʴ, ʝʩʣʠ ʟʘʧʠʩʘʪʴ ʧʦʪʝʥʮʠʘʣʳ 
ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʯʝʨʝʟ 4-ʧʦʪʝʥʮʠʘʣʳ [1]. 
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ʛʜʝ: cuAucjdsdxu iiiiii /   ;   ;/ f=r== . 

ʋʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʦʧʠʩʳʚʘʶʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (2.11); ʚʳ-
ʨʘʞʝʥʠʝ (2.12) ʝʩʪʴ ʫʩʣʦʚʠʝ ʢʘʣʠʙʨʦʚʢʠ ʃʦʨʝʥʮʘ; ʚʳʨʘʞʝʥʠʝ 

(2.13) ï ʪɻʦ ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʣʷ 4-ʚʝʢʪʦʨʘ ʪʦʢʘ. ʕʪʦ 

ʩʪʘʥʜʘʨʪʥʘʷ ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʟʘʧʠʩʴ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʫʧʦ-
ʪʨʝʙʣʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʫʯʝʙʥʠʢʘʭ. 
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ʅʘʩ ʙʫʜʫʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʜʚʘ ʚʳʨʘʞʝʥʠʷ: ʫʩʣʦʚʠʝ (2.12) ʠ 4-

ʚʝʢʪʦʨ Ai ʜʣʷ ʧʦʣʝʡ ʟʘʨʷʜʘ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʘʥʘʣʦʛʠ ʵʪʠʭ ʚʳʨʘʞʝ-

ʥʠʡ ʠʤʝʶʪ ʚʠʜ: 

  0
1

div 0

20 =
µ

fµ
+

tc
A           (2.14);         

2
00 / cvA f=             (2.15) 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʫʪʘʥʠʮʳ, ʤʳ ʙʫʜʝʤ ʧʨʠʩʚʘʠʚʘʪʴ ʤʛʥʦʚʝʥ-

ʥr ʤ ʧʦʪʝʥʮʠʘʣʘʤ ʠʥʜʝʢʩ ç0è. ɺʳʨʘʞʝʥʠʝ (2.15) ʟʘʢʨʝʧʣʷʝʪ 
çʞʸʩʪʢʫʶ ʩʚʷʟʴè ʤʝʞʜʫ ʩʢʘʣʷʨʥʳʤ ʠ ʚʝʢʪʦʨʥʳʤ ʧʦʪʝʥʮʠʘʣʘʤʠ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʤʛʥʦʚʝʥʥʳʡ ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʧʦʩʦʙʝʥ ʩʦ-

ʚʝʨʰʘʪʴ ʪʦʣʴʢʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ (ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʠʣʠ ʢʨʠʚʦʣʠ-
ʥʝʡʥʦʝ) ʜʚʠʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʃʝʛʢʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚʳʨʘʞʝʥʠʷ (2.15) ʚ 
ʫʩʣʦʚʠʝ ʢʘʣʠʙʨʦʚʢʠ ʃʦʨʝʥʮʘ (2.14) ʤʳ ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʥʝ-

ʧʨʝʨʳʚʥʦʩʪʠ ʜʣʷ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 0f. 

0divdiv 0
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+f=
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tt
c vA  ʠʣʠ 0div 0

0 =f+
µ

fµ
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t
       (2.16)    

ʊʝʧʝʨʴ ʤʳ ʤʦʞʝʤ ʠʩʢʣʶʯʠʪʴ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ ʚʨʝ-
ʤʝʥʠ ʠʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ. ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʨʘʩʩʤʦʪʨʠʤ 

ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʦʯʝʯʥʦʛʦ ʠʥʝʨʮʠʦʥʥʦʛʦ ʟʘʨʷʜʘ, ʢʦʪʦʨʳʡ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʜʦʣʴ ʦʩʠ ʭ ʩʦ ʩʢʦʨʦʩʪʴʶ v. ʀʩʧʦʣʴʟʫʷ (2.16), 
ʤʦʞʥʦ ʥʘʡʪʠ ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ:  
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     (2.17) 

ʇʨʘʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʡ (2.17) ʫʞʝ ʥʝ ʩʦʜʝʨʞʠʪ ʧʨʦʠʟʚʦʜ-

ʥʭr ʧʦ ʚʨʝʤʝʥʠ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɽʩʣʠ ʟʘʨʷʜ ʜʚʠʞʝʪʩʷ ʩ 
ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ v, ʪʦʛʜʘ ʚʳʨʘʞʝʥʠʝ (2.17) ʤʦʞʥʦ ʫʧʨʦ-

ʩʪʠʪʴ: 
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x
v

t µ
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fµ
                                   (2.18) 

 

ʀʩʧʦʣʴʟʫʷ (2.18), ʧʨʠʚʝʜʤy ʚʦʣʥʦʚʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʩʢʘʣʷʨ-
ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢ ʫʨʘʚʥʝʥʠʶ ʧʫʘʩʩʦʥʦʚʩʢʦʛʦ (ʵʣʣʠʧʪʠʯʝʩʢʦʛʦ) 

ʪʠʧʘ: 
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 (2.19) 

ʈʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ (2.19) ʷʚʣʷʝʪʩʷ ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ 

0f : 

))(/1()(4 22222
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zycvvtx
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=f

            (2.20) 

ʕʪʦʪ ʧʦʪʝʥʮʠʘʣ 0f ʷʚʣʷʝʪʩʷ ʤʛʥʦʚʝʥʥʳʤ. ʄʳ ʦʙʨʘʱʘʝʤ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ (2.20) ʤr  ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʜʨʫ-
ʛʠʤ ʧʫʪʤy. ʄʳ ʤʦʞʝʤ, ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦ-

ʨʝʥʮʘ ʢ ʧʦʪʝʥʮʠʘʣʫ ʧʦʢʦʷʱʝʛʦʩʷ ʟʘʨʷʜʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʚʳʨʘʞʝ-

ʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸ0, ʝʩʣʠ ʧʨʠʥʷʪʴ 
ʚʦ ʚʥʠʤʘʥʠʝ ʟʘʤʝʯʘʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʧʘʨʘʛʨʘʬʝ 2.3.3. 

 

 
2.3.2. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ ʟʘʨ̫ʜʘ.  

ɼʦʢʘʞʝʤ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʋʤʦʚʘ ʜʣʷ ʠʥʝʨʮʠʘʣʴʥʳʭ ʟʘʨʷ-

ʜʦʚ. ɿʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ (2.11) 

ï (2.13). ʇʦʢʘʞʝʤ, ʯʪʦ ʜʣʷ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙʨʦʚʢʝ 

ʃʦʨʝʥʮʘ ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʋʤʦʚʘ. ʅʦ ʩʥʘʯʘʣʘ ʩʜʝʣʘ-
ʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʟʘʤʝʯʘʥʠʝ: ʚʝʣʠʯʠʥrr ʠ f ʙʝʨʫʪʩʷ ʚ ʩʠʩʪʝ-

ʤʝ ʦʪʩʯʪyʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʱʠʤʩʷ ʟʘʨʷʜʦʤ (v = 0). 

ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʟʘʢʦʥʘ ʋʤʦʚʘ ʫʤʥʦʞʠʤ ʚʳʨʘʞʝʥʠʝ 
(2.11) ʥʘ )()2( ik xAʩ µµÖm-  ʠ ʧʨʝʦʙʨʘʟʫʝʤ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴ-

ʪʘʪ. 
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ʀʪʘʢ, ʧʨʘʚʘʷ ʯʘʩʪʴ ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣ,ɹ ʧʦʩʢʦʣʴʢʫ ʧʦʪʝʥʮʠʘʣ 

f ʙʝʨʝʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʛʜʝ ʦʥ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʚʨʝʤʝʥʠ. ɿʘʨʷʜ ʥʝ ʫʩʢʦʨʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʟʘʨʷʜ ʥʝ ʜʝʡʩʪʚʫʶʪ 
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(2.21) 
ʀʪʘʢ, ʤʳ ʧʦʣʫʯʠʣʠ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʜʠʚʝʨʛʝʥ-

ʮʠʠ ʪʝʥʟʦʨʘ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ-ʧʦʪʦʢʘ ʜʣʷ ʧʦʣʷ ʟʘʨʷʜʘ. ɽʩʣʠ 

ʢʦʤʧʦʥʝʥʪʳ ʵʪʦʛʦ ʪʝʥʟʦʨʘ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʚʘʜʨʘʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʠ 
ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʦʙʲʝʤʫ, ʪʦ ʧʦʣʫʯʠʤ ʚʳ-

ʨʘʞʝʥʠʝ ʜʣʷ ʪʝʥʟʦʨʘ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ Tik ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʯʘʩʪʠ-

ʮʳ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʦʡ me [2].  4-ʜʠʚʝʨʛʝʥʮʠʷ ʪʝʥʟʦʨʘ Tik 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 
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ʀʟ ʧʦʣʫʯʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ 

ʠʤʧʫʣʴʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʧʦʩʪʦʷʥʝʥ. ʕʪʦ ʦʯʝʚʠʜʥʦ, ʧʦ-
ʩʢʦʣʴʢʫ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʩʠʣʳ ʥʘ ʟʘʨʷʜ ʥʝ ʜʝʡʩʪʚʫʁ ʪ, ʠ 

ʟʘʨʷʜ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ  0=
µ

µ

t

eP
 

ʀʟ (2.21) ʚʳʪʝʢʘʝʪ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʋʤʦʚʘ, ʠʤʝʶ-
ʱʠʡ ʩʪʘʥʜʘʨʪʥʫʶ ʬʦʨʤʫ.  
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ʆʪʩʶʜʘ ʚʳʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
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ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ ʟʘʨʷʜʘ. 
ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʚʳʨʘʞʝʥʠʶ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ 
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ʤʥʦʞʠʪʝʣʷ. ɸ ʧʦʯʝʤʫ ʫʨʘʚʥʝʥʠʷʤ ʄʘʢʩʚʝʣʣʘ ʦʪʚʝʯʘʶʪ ʜʚʘ ʨʘʟ-

ʥʳʭ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ (ʋʤʦʚʘ ʠ ʇʦʡʥʪʠʥʛʘ)?  

ʆʪʚʝʪ ʧʨʦʩʪ: ʢʘʞʜʳʡ ʟʘʢʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʦʤʫ ʨʝʰʝʥʠʶ (ʦʜʠʥ ʟʘʢʦʥ ʜʣʷ ʟʘʧʘʟʜʳʚʘʁ ʱʠʭ ʧʦʪʝʥʮʠ-

ʘʣʦʚ, ʜʨʫʛʦʡ ʜʣʷ ʤʛʥʦʚʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʨʘʤʢʘʭ 

ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ). ʂʘʞʜʦʡ ʚʝʪʚʠ ʦʪʚʝʯʘʝʪ ʩʚʦʡ ʟʘʢʦʥ ʩʦʭʨʘ-
ʥʝʥʠʷ. 

ɿʘʢʦʥ ʋʤʦʚʘ ʦʧʠʩʳʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʵʥʝʨʛʠʠ  

ʤʛʥʦʚʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʪʝʥʮʠʘʣʦʚ,  

ʘ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʇʦʡʥʪʠʥʛʘ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʜʣʷ  

ʟʘʧʘʟʜʳʚʘʶʱʠʭ ʧʦʪʝʥʮʠʘʣʦʚ 

ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʷʚʣʝʥʠʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. 
ʀʪʘʢ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ ʧʦʣʷ ʟʘʨʷʜʘ em  ʦʙʣʘʜʘʝʪ ʚʩʝ-

ʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʳʯʥʦʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʤʘʩʩʳ. 

ʇʨʠʥʮʠʧ ʧʨʠʯʠʥʥʦʩʪʠ.  ʄʥʦʛʦ ʦʰʠʙʦʢ ʚ ʦʙʲʷʩʥʝʥʠʠ ʷʚʣʝ-

ʥʠʡ ʬʠʟʠʢʠ ʩʚʷʟʘʥʦ ʩ ʥʝʟʥʘʥʠʝʤ, ʥʝʧʦʥʠʤʘʥʠʝʤ ʠʣʠ ʥʝʫʤʝʥʠʝʤ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʬʠʣʦʩʦʬʩʢʠʝ ʢʘʪʝʛʦʨʠʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫ ʫʯʥyʳʭ ʚʦʟʥʠʢʘʶʪ ʣʦʞʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʟʘʙʣʫʞʜʝʥʠʷ, ʧʨʝʜ-

ʨʘʩʩʫʜʢʠ), ʤʝʰʘʶʱʠʝ ʧʨʘʚʠʣʴʥʦʤʫ ʦʙʲʷʩʥʝʥʠʶ ʷʚʣʝʥʠʡ ʬʠʟʠʢʠ. 
ʇʨʠʥʮʠʧ ʧʨʠʯʠʥʥʦʩʪʠ ʝʩʪʴ ʦʜʥʘ ʠʟ ʤʘʣʦʠʟʚʝʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [3], ʠʤʝʶʪ ʤʝʩʪʦ ʜʚʝ ʤʦʜʝʣʠ ʧʨʠʯʠʥʥʳʭ ʩʚʷʟʝʡ. 

ʇʝʨʚʘʷ ʤʦʜʝʣʴ ʥʘʟʳʚʘʝʪʩʷ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʧʨʠ-
ʯʠʥʥʦʩʪʠ. ʆʥʘ ʩʧʨʘʚʝʜʣʠʚʘ, ʢʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʘʨʥʳʝ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ.  ʇʨʠʯʠʥʦʡ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʚʳʩʪʫʧʘʝʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʜʚʫʭ ʦʙ̡ ʝʢʪʦʚ. ʉʣʝʜʩʪʚʠʝ ʝʩʪʴ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʦʠʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ (ʠʟʤʝʥʝʥʠʷ ʠʤʧʫʣʴʩʘ, ʢʠʥʝʪʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʠ, ʪʨʘʝʢʪʦʨʠʡ ʠ ʪ.ʜ.). 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʚʷʟʘʥʦ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʠʣʠ ʦʧʦʩʨʝʜʦ-
ʚʘʥʥʳʤ ʢʦʥʪʘʢʪʦʤ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. ɽʩʣʠ ʥʝʪ ʢʦʥʪʘʢʪʘ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʄʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʠʘʣʝʢʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʠʯʠʥʥʦʩʪʠ. 
ɺʪʦʨʘʷ ʤʦʜʝʣʴ ʥʘʟʳʚʘʝʪʩʷ ʵʚʦʣʶʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʧʨʠʯʠʥ-

ʥʦʩʪʠ. ʆʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ ʫʯʸʥʳʭ ʠ ʦʰʠʙʦʯʥʦ 

ʩʯʠʪʘʝʪʩʷ çʝʜʠʥʩʪʚʝʥʥʦʡè ʤʦʜʝʣʴʶ ʧʨʠʯʠʥʥʦʡ ʩʚʷʟʠ. ʕʚʦʣʶʮʠ-
ʦʥʥʘʷ ʤʦʜʝʣʴ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʢ ʧʨʠʯʠʥʫ. 
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ʄʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʮʝʧʦʯʢʫ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʷʚʣʝʥʠʡ. ʇʝʨʚʦʝ ʷʚʣʝʥʠʝ ʩʯʠʪʘʝʪʩʷ çʧʨʠʯʠʥʦʡè. 

ʌʘʢʪʠʯʝʩʢʠ ʧʝʨʚʦʝ ʷʚʣʝʥʠʝ ʮʝʧʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʚʦʜʦʤ ʜʣʷ 
ʮʝʧʠ ʧʦʩʣʝʜʫʶɦ ʠʭ ʷʚʣʝʥʠʡ. ʉʣʝʜʩʪʚʠʝʤ ʩʯʠʪʘʝʪʩʷ ʷʚʣʝʥʠʝ, ʟʘ-

ʤʳʢʘʶʱʝʝ ʧʨʠʯʠʥʥʫʶ ʮʝʧʴ. 

ʇʨʠʥʮʠʧ ʧʨʠʯʠʥʥʦʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʵʚʨʠʩʪʠʯʝʩʢʫʶ ʮʝʥ-
ʥʦʩʪʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʢʘʢ ʢʨʠʪʝʨʠʡ ʥʘʫʯ-

ʥʦʩʪʠ. ʅʘʨʫʰʝʥʠʝ ʧʨʠʯʠʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʪʝʦʨʠʠ. 

ʇʦʵʪʦʤʫ ʚ ʇʈʀʃʆɾɽʅʀʀ ʚ ʢʦʥʮʝ ʢʥʠʛʠ ʜʘʥʦ ʨʘʟʚʨyʥʫʪʦʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʕʪʦ ʧʦʥʷʪʠʝ 

ʙʳʣʦ ʚʚʝʜʝʥʦ ʕʡʥʰʪʝʡʥʦʤ. ʆʥ ʦʧʠʨʘʣʩʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦ-

ʨʝʥʮʘ, ʚ ʢʦʪʦʨʦʝ ʚʭʦʜʠʣ ʤʥʦʞʠʪʝʣʴ 
2)/(1/1 cv- . ʕʡʥʰʪʝʡʥʦʚ-

ʩʢʠʡ çʧʦʩʪʫʣʘʪè ʥʝ ʢʦʨʨʝʢʪʝʥ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ. ɸʪʨʠʙʫ-
ʪʦʤ ʧʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʠʣʠ 

ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ (ʯʝʨʝʟ ʧʦʣʷ) ʢʦʥʪʘʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʦʙʲʝʢʪʦʚ. 
ɽʩʣʠ ʥʝʪ ʢʦʥʪʘʢʪʘ, ʥʝʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʙʣʘʩʪʴ ʢʦʥ-

ʪʘʢʪʘ ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʦʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤ ʦʙʲʝʢʪʘʤ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʝʨʤʠʥ çʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡè ʧʨʠʥʘʜʣʝʞʠʪ ʥʝ ʦʜʥʦʤʫ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʦʙʲʝʢʪʦʚ, ʘ ʠʤʝʥʥʦ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʢʦʥʪʘʢʪʘ ʥʝʪ, ʪʦʛʜʘ ʥʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʙʝʩʩʤʳʩʣʝʥʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʢʦʨʦʩʪʠ ʝʛʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ. 

ʊʝʨʤʠʥ çʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡè ʝʩʪʴ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ, ʥʦ ʥʝ ʥʘʫʯʥʦʝ ʧʦʥʷʪʠʝ. ʇʦʵʪʦʤʫ ʚ ʫʯʝʙʥʠʢʘʭ ʚʳ 
ʦʙʥʘʨʫʞʠʪʝ ʤʘʩʩʫ ʧʦʧʳʪʦʢ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʧʦʩʪʫʣʘʪ, ʥʦ ʥʝ 

ʥʘʡʜʝʪʝ ʥʠ ʦʜʥʦʛʦ ʩʪʨʦʛʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʧʦʥʷʪʠʷ. 

ʄʳ ʜʘʜʠʤ ʥʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʜʝʠ ʕʡʥʰʪʝʡʥʘ: 
ɺ ʨʘʤʢʘʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʩʨʝʜ ʠ ʤʛʥʦʚʝʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʥʝ ʤʦʛʫʪ ʧʨʝʚʳh ʘʪʴ ʩʢʦ-

ʨʦʩʪʴ ʩʚʝʪʘ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦʨʝʥʮʘ ʠ ʤʛʥʦʚʝʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ. ʊʝʧʝʨʴ 

ʤʳ ʜʦʣʞʥʳ ʚʝʨʥʫʪʴʩʷ ʢ ʧʘʨʘʛʨʘʬʫ 2.2.2 ʠ ʧʨʦʜʦʣʞʠʪʴ ʦʙʩʫʞʜʝ-
ʥʠʝ ʤʛʥʦʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦ-

ʨʝʥʮʘ ʝʩʪʴ ʦʙʳʯʥʦʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʆʥʦ ʥʝ ʩʧʦ-
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ʩʦʙʥʦ çʧʨʝʚʨʘʪʠʪʴè ʤʛʥʦʚʝʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʚ ʟʘʧʘʟʜʳʚʘʁ ʱʠʝ ʠ 

ʦʙʨʘʪʥʦ. ʂʘʢ ʤʳ ʫʙʝʜʠʣʠʩʴ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦʨʝʥʮʘ ʧʨʝʢʨʘʩʥʦ 

ʧʨʝʦʙʨʘʟʫʝʪ ʩʢʘʣʷʨʥʳʡ ʢʫʣʦʥʦʚʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 
ʀʪʘʢ, ʤʛʥʦʚʝʥʥʳʡ ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʳ ʤʦʞʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʥʘ ʟʘʢʦʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ (ʩʤ. ɻʣʘʚʫ 2.2) ʢʘʢ ʥʝʢʫʶ 

ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠ̫ . ʉʢʦʨʦʩʪʴ ʟʘʨʷʜʘ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʩʢʦʨʦʩʪʴ 

ʩʚʝʪʘ. ʂʘʢ ʤʳ ʨʘʥʝʝ ʫʩʪʘʥʦʚʠʣʠ, ʢʘʞʜʘʷ ʪʦʯʢʘ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʝʪ 

ʩʢʦʨʦʩʪʴ, ʨʘʚʥʫʶ ʩʢʦʨʦʩʪʠ ʟʘʨʷʜʘ. ʋʯʥyʳʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʘ-
ʚʠʪʴʩʷ ʦʪ ʧʨʝʜʨʘʩʩʫʜʢʘ (çʧʦʩʪʫʣʘʪʘè), ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʝʢʦʨʨʝʢʪʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʦʜʥʦʛʦ ʠʟ ʘʩʧʝʢʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʃʦʨʝʥʮʘ. 
 
2.3.3. ɺʦʣʥʦʚʘʷ ʚʝʪʚʴ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. 

ɺ ʧʨʝʜʳʜʫʱʠʭ ʧʘʨʘʛʨʘʬʘʭ ʤʳ ʚʳʧʦʣʥʠʣʠ ʚʘʞʥʫʶ ʨʘʙʦʪʫ. 
ʄʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʛʥʦʚʝʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ ʧʨʝʢʨʘʩʥʦ ʦʧʠʩʚrʘʶʪ 

ʷʚʣʝʥʠʷ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. ʅʦ ʝʩʪʴ ʝʱʝ ʙʦʣʝʝ 

ʚʘʞʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʄʳ ʬʘʢʪʠʯʝʩʢʠ ʨʝʘʙʠʣʠʪʠʨʦʚʘʣʠ ʢʣʘʩʩʠʯʝ-
ʩʢʠʝ ʪʝʦʨʠʠ, ʥʘʧʨʠʤʝʨ, ʢʣʘʩʩʠʯʝʩʢʫʶ ʤʝʭʘʥʠʢʫ ʠ ʩʜʝʣʘʣʠ ʟʘ-

ʢʦʥʥʳʤ ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ʂʘʢ ʠ ʚ ʜʘʣʝʢʦʤ 

ʧʨʦʰʣʦʤ, ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʚʥʦʚʴ ʦʙʨʝʣʘ ʩʪʘʪʫʩ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ. ʊʝʧʝʨʴ ʙʝʟ ʙʦʷʟʥʠ ʩʦʚʝʨʰʠʪʴ ʦʰʠʙʢʫ ʤʳ 

ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝ yʤʝʪʦʜʳ. ʄʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ 
ʦʧʠʩʘʥʠʠ ʚʦʣʥʦʚʦʡ ʚʝʪʚʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. 

ʊʨʠ ʚʠʜʘ ʚʦʣʥ. ɺʝʨʥʸʤʩʷ ʢ ʫʨʘʚʥʝʥʠʷʤ ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙ-

ʨʦʚʢʝ ʃʦʨʝʥʮʘ (2.11) ï (2.13). ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚʦʣʥʦʚʘʷ 
ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ ʠʤʝʝʪ ʜʝʣʦ ʩ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʧʦʪʝʥʮʠʘʣʘʤʠ: 

ɺʠʭʨʝʚʦʡ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ 0)(div    ; 11 =AA   

ɹʝʟʚʠʭʨʝʚʦʡ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ 0)(rot    ; 22 =AA .  

ʉʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ f. 

ɺʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ɸ ʚ ʫʨʘʚʥʝʥʠʷʭ (2.11) ï (2.13) ʤʳ ʤʦ-

ʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʫʤʤʫ 21 AAA += . ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʣʦʪ-

ʥʦʩʪʠ ʪʦʢʦʚ ʚ ʫʨʘʚʥʝʥʠʷʭ ʄʘʢʩʚʝʣʣʘ ʤʳ ʜʦʣʞʥʳ ʟʘʧʠʩʘʪʴ ʢʘʢ 

ʩʫʤʤʫ: 

21 jjj += , 

ʛʜʝ    0rot  ;0div 21 == jj  
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ʂʘʞʜʳʡ ʠʟ ʧʦʪʝʥʮʠʘʣʦʚ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʦʣʥʦʚʦʤʫ ʫʨʘʚʥʝ-

ʥʠʶ ʠ ʦʧʠʩʳʚʘʝʪ ʧʦʪʦʢ ʵʥʝʨʛʠʠ, ʧʝʨʝʥʦʩʠʤʳʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ 

ʚʠʜʝ ʚʦʣʥ. ʇʦʢʘʞʝʤ ʵʪʦ. 
ʌʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʄʳ ʧʦʡ-

ʜʸʤ ʥʝ ʪʨʘʜʠʮʠʦʥʥʳʤ ʦʙʱʝʧʨʠʥʷʪʳʤ ʧʫʪʸʤ, ʘ ʧʦʧʨʦʙʫʝʤ ʚʳ-

ʷʚʠʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʤʝʪʦʜʳ ʢʣʘʩ-
ʩʠʯʝʩʢʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ɺ [2] ʩʧʨʘʚʝʜʣʠʚʦ ʫʪʚʝʨʞʜʘ-

ʝʪʩʷ, ʯʪʦ ʬʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦ-

ʟʥʘʯʥʦʡ. ʆʜʥʘʢʦ ʚ ʬʠʟʠʢʝ ʦʥʘ ʚʩʝʛʜʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʬʦʨʤʫ, ʠʥʚʘ-
ʨʠʘʥʪʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ (ʢʣʘʩʩʠʯʝʩʢʘʷ 

ʪʝʦʨʠʷ) ʠʣʠ ʃʦʨʝʥʮʘ (ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ ʚʘʨʠʘʥʪ).  

ɺ ʢʥʠʛʝ [2] ʧʦʩʪʨʦʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʣʝʢʪʨʦʜʠʥʘ-
ʤʠʢʠ ʠʜʝʪ ʦʪ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʜʣʷ ʟʘʨʷʜʘ. ɿʘʪʝʤ ʧʦʣʫʯʘʶʪ ʪʝʥ-

ʟʦʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ Fkl. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʩʪʨʦʠʪʩʷ ʪʝʥʟʦʨ 

ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʠʟ ʜʠʚʝʨʛʝʥʮʠʠ ʢʦʪʦ-
ʨʦʛʦ ʩʣʝʜʫʝʪ ʦʜʥʦ ʠʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ. ɼʘʣʝʝ ʘʥʘʣʠʟ ʧʨʠʚʦ-

ʜʠʪ ʢ ʜʨʫʛʠʤ ʫʨʘʚʥʝʥʠʷʤ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʠ ʢ ʪʝʦ-

ʨʝʤʝ ʇʦʡʥʪʠʥʛʘ. ʀʟʣʦʞʝʥʠʝ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ. 
ɿʘʤʝʯʘʥʠʝ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ: ʪʦʣʴʢʦ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʠʟ ʯʝ-

ʪʳʨʸʭ ʃʘʥʜʘʫ ʧʦʣʫʯʘʝʪ ʥʘ ʦʩʥʦʚʝ ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ ʧʨʠʥʮʠʧʘ 

ʥʘʠʤʝʥʴʰʝʛʦ ʜʝʡʩʪʚʠʷ. ɼʘʞʝ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʇʦʡʥʪʠʥʛʘ ʥʝ 
ʩʣʝʜʫʝʪ ʠʟ 4-ʜʠʚʝʨʛʝʥʮʠʠ ʪʝʥʟʦʨʘ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ, ʢʘʢ ʵʪʦ 

ʦʙʳʯʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ.  

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʢʨʳʪʦʡ ʚʥʫʪʨʝʥʥʝʡ ʥʝʩʦ-
ʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʦ ʧʨʦʪʠʚʦʨʝʯʠʠ ʝʸ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʪʝʦʨʠʤ̫ʠ.  

ɺʦ-ʚʪʦʨʳʭ, ʩʢʘʟʳʚʘʝʪʩʷ ʞʝʣʘʥʠʝ ʘʚʪʦʨʦʚ çʩʧʨʷʪʘʪʴ ʪʨʫʜʥʦ-
ʩʪʠè. 

ʄʳ, ʥʘʧʨʦʪʠʚ, ʙʫʜʝʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʛʣʘʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʦ-
ʙʣʝʤ. ʄʳ ʧʦʢʘʞʝʤ, ʯʪʦ ʦʧʠʩʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡ 

ʧʨʝʢʨʘʩʥʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʨʘʤʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ɼʣ̫  

ʵʪʦʛʦ ʙʫʜʝʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʥʦʚʳ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʚ ʦʙʨʘʪʥʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʥʘʯʥʸʤ ʩ ʧʣʦʪʥʦʩʪʠ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ 

ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʨʦʜʚʠʛʘʷʩʴ ʟʘʪʝʤ ʦʪ ʚʦʣʥ ʢ ʧʦʣʷʤ 

ʟʘʨʷʜʦʚ. 
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 ɺ [2] (Ä33) ʧʨʠʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʣʦʪʥʦ-

ʩʪʠ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ: 
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                  (2.24) 

ʊʘʢʦʡ ʚʠʜ ʧʣʦʪʥʦʩʪʠ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʥʝʫʜʦʙʝʥ ʜʣʷ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɽʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ. ɿʘʧʠʰʝʤ 

ʚʳʨʘʞʝʥʠʝ (2.24) ʚ ʩʠʩʪʝʤʝ ʉʀ. 
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ʇʦʩʢʦʣʴʢʫ ʬʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ, 

ʧʨʝʦʙʨʘʟʫʝʤ ʚʳʨʘʞʝʥʠʝ (2.25) ʠ ʧʨʠʜʘʜʠʤ ʝʤʫ ʠʥʫʶ ʬʦʨʤʫ 
ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʝʛʨʘʣ ʜʝʡʩʪʚʠʷ:  

ñ ñ m+
m

== WWL dAjFdS iiik  ]  2)(
4

1
[-

1
,                 (2.26)  

ʛʜʝ: ;4321 dxdxdxdxd =W  

kk ucj r= ï 4-ʚʝʢʪʦʨ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ;  

ʟʜʝʩʴ: uk = dxk /ds ï 4-ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ; ʍ - ʧʣʦʪʥʦʩʪʴ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʛʦ ʟʘʨʷʜʘ. 

ʈʘʩʢʨʦʝʤ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʧʨʝʦʙʨʘʟʫʝʤ ʠ ʧʨʦ-

ʠʥʪʝʛʨʠʨʫʝʤ ʧʦ ʯʘʩʪʷʤ: 
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      (2.27) 

ɺʦ ʚʪʦʨʦʤ ʠʥʪʝʛʨʘʣʝ ʢʦʥʝʯʥʦʛʦ ʚʳʨʘʞʝʥʠʷ (2.27) ʧʨʝʜʝʣʘʤʠ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʛʜʝ ʧʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ 

ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʧʦʣʝ ʠʩʯʝʟʘʝʪ. ʇʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʧʦ ʚʨʝʤʝʥʠ 
ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʬʠʢʩʠʨʦʚʘʥʳ, ʠ ʪʘʤ 

ʚʘʨʠʘʮʠʷ ʠʥʪʝʛʨʘʣʘ ʨʘʚʥʘ ʥʫʣʶ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʩʣʝʜʥʠʡ ʠʥ-

ʪʝʛʨʘʣ ʚ ʚʳʨʘʞʝʥʠʠ (2.27) ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʫʣʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ-
ʣʫʯʘʝʤ ʥʦʚʦʝ ʚʝʩʴʤʘ ʧʨʦʩʪʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʬʫʥʢʮʠʠ 

ʃʘʛʨʘʥʞʘ: 
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ɺr ʨʘʞʝʥʠʝ (2.28) ʧʦʣʥʦʩʪʴʶ ʵʢʚʠʚʘʣʝʥʪʥʦ ʚʳʨʘʞʝʥʠʶ 

(2.24). ʊʘʢʘʷ ʬʦʨʤʘ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʫʧʦʤʠʥʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʂʕɼ [4]. ʃʝʛʢʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ 
ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙʨʦʚʢʝ ʃʦʨʝʥʮʘ ʩʨʘʟʫ ʚʳʪʝʢʘʶʪ ʠʟ 

ʣʘʛʨʘʥʞʠʘʥʘ (2.28):  
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ʊʘʢʦʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʧʨʦʱʝ, ʯʝʤ ʚ [2]. 
 

2.3.4. ʆʙʦʙʱʝʥʥʳʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʇʦʡʥʪʠʥʛʘ. 

 ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʜʘʝʪ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʪʝʥʟʦʨʘ 
ʥɻʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʧʦ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ. ʕʪʦʪ ʩʧʦʩʦʙ 

ʦʧʠʩʘʥ ʚ [2]. ʊʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʨʘʚʝʥ: 
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ʛʜʝ  mµµ-= 2/)/( 2
ki xAL  

ɺr ʯʠʩʣʝʥʠʷ ʜʘʶʪ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʪʝʥʟʦʨʘ ʵʥʝʨ-

ʛʠʠ-ʠʤʧʫʣʴʩʘ: 
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ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʝʥʟʦʨ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ ʩʠʤʤʝʪ-

ʨʠʯʝʥ Tik = Tki.    

ʀʟʚʝʩʪʥʦ, ʯʪʦ 4-ʜʠʚʝʨʛʝʥʮʠʷ ʵʪʦʛʦ ʪʝʥʟʦʨʘ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ (ʢʦʛʜʘ ʧʦʣʷ ʦʧʠʩʳʚʘʶʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʠʩʪʦʯʥʠʢʦʚ) 

ʨʘʚʥʘ ʥʫʣʶ, ʪ.ʝ.  µTik /µxk = 0.  

ʀʟ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚʳʪʝʢʘʶʪ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠ̫  ʵʥʝʨʛʠʠ ʠ 
ʠʤʧʫʣʴʩʘ ʚʦʣʥʳ. ʄʳ ʟʘʧʠʰʝʤ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʦʪ ʠʩ-

ʪʦʯʥʠʢʦʚ ʧʦʣʝʡ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ S ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 
ʧʦʣʷ ʚʦʣʥʳ: 
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ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ w ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʚʦʣʥʳ: 
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w
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ʄʳ ʘʥʘʣʠʪʠʯʝʩʢʠ ʧʦʣʫʯʠʣʠ ʦʙʦʙʱʥyʥʳʝ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝ-

ʥʠʷ ʇʦʡʥʪʠʥʛʘ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ 
ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ, ʥʦ ʠ ʟʘʢʦʥ ʩʦʭʨʘʥʝ-

ʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ.  

ʇʨʝʜʩʪʘʚʠʤ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ɸ ʚ ʚʠʜʝ ʩʫʤʤʳ ʚʠʭʨʝʚʦ-

ʛʦ ɸ1 ( 0ivd 1=A ) ʠ ʙʝʟʚʠʭʨʝʚʦʛʦ ɸ2 ( 0rot 2 =A ) ʧʦʪʝʥʮʠʘʣʦʚ. ɸ = 

ɸ1 + ɸ2. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʦʣʫʯʘʝʤ ʜʚʘ ʚʝʢʪʦʨʥʳʭ ʟʘʢʦʥʘ ʩʦʭʨʘ-
ʥʝʥʠʷ ʜʣʷ ʚʠʭʨʝʚʦʡ ʠ ʙʝʟʚʠʭʨʝʚʦʡ ʯʘʩʪʝʡ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʠ ʜʣʷ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʟʘʢʦ-
ʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʠ ʧʣʦʪʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʤʳ ʟʘ-

ʥʝʩʝʤ ʚ ʊʘʙʣʠʮʫ 2.  

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʶʪ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʝ ʚʳ-
ʚʦʜʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙ-

ʨʦʚʢʝ ʃʦʨʝʥʮʘ ʦʧʠʩʳʚʘʶʪ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘ ʧʦʪʦʢʦʚ ʵʥʝʨʛʠʠ. 
ʕʪʦ ʦʯʝʚʠʜʥʦ, ʧʦʩʢʦʣʴʢʫ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʚ ʢʘʣʠʙʨʦʚʢʝ ʃʦ-

ʨʝʥʮʘ ʦʧʠʩʳʚʘʶʪʩʷ ʚʝʢʪʦʨʥʳʤ ʠ ʩʢʘʣʷʨʥʳʤ ʚʦʣʥʦʚʳʤʠ ʫʨʘʚʥʝ-

ʥʠʷʤʠ. 
ʇʝʨʚʳʡ ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʝʩʪʴ ʠʟʚʝʩʪʥʳʡ ʧʦʪʦʢ ʧʦʧʝʨʝʯʥʳʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʦʧʠʩʳʚʘʝʤʡr ʚʝʢʪʦʨʦʤ ʇʦʡʥʪʠʥʛʘ. ɽʛʦ 

ʧʣʦʪʥʦʩʪʴ ʨʘʚʥʘ HEA
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ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 

ɺʪʦʨʦʡ ʧʦʪʦʢ ï ʧʦʪʦʢ ʧʨʦʜʦʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʦʣʥ ʚʝʢ-

ʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸ2. ɽʛʦ ʧʣʦʪʥʦʩʪʴ ʨʘʚʥʘ  2
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ʊʨʝʪʠʡ ʧʦʪʦʢ ï ʧʦʪʦʢ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʩʢʘ-

ʣʷʨʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ f. ɽʛʦ ʧʣʦʪʥʦʩʪʴ ʨʘʚʥʘ  f
µ

fµ
e= grad3

t
S . 

ʊʘʙʣʠʮʘ 2. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʦʣʥʦʚʳʭ ʧʦʣʝʡ 

ʇʦʧʝʨʝʯʥʳʝ ʚʦʣʥʳ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 
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ɺʦ-ʚʪʦʨʳʭ, ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʦʚ S1 ʠ S2, 

ʦʙʨʘʟʦʚʘʥʥʳʭ ʚʝʢʪʦʨʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ɸ, ʧʦʣʦʞʠʪʝʣʴʥʳ, ʘ 

ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʠ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ S3, ʩʦʟʜʘʥʥʦʛʦ ʩʢʘʣʷʨʥrʤ 

ʧʦʪʝʥʮʠʘʣʦʤ f, ʦʪʨʠʮʘʪʝʣʴʥʳ. ʕʪʦ ʦʪʥʁʜʴ ʥʝ ʥʦʚʳʡ ʬʘʢʪ. ʆʙ 

ʵʪʦʤ ʟʥʘʶʪ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʧʦʣʷ. 

ʅʦ ʵʪʦʪ ʬʘʢʪ, ʢʘʢ ʦʙʳʯʥʦ, ʬʠʟʠʢʘʤ, ʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʚ 
ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʤʘʣʦʠʟʚʝʩʪʝʥ. ɿʜʝʩʴ ʣʦʛʠʯʝʩʢʠʡ ʧʦʟʠʪʠ-

ʚʠʟʤ ʧʦʩʪʘʨʘʣʩʷ ʫʪʘʠʪʴ ʠʩʪʠʥʫ. 

ʀʟ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʚʪrʝʢʘʝʪ ʠʥʪʝʨʝʩʥʦʝ ʩʣʝʜʩʪʚʠʝ. ɺ 
ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʦʚ ʠ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʡ 

ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʦʣʥʦʚʦʤʫ ʫʨʘʚʥʝʥʠʶ, ʪ.ʝ. ʧʣʦʪʥʦʩʪʴ ʧʦ-

ʪʦʢʘ ʠ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʪʦʞʝ ʷʚʣʷʶʪʩʷ ʟʘʧʘʟʜʳʚʘʶɦ ʠʤʠ, ʧʦ-
ʜʦʙʥʦ ʧʦʪʝʥʮʠʘʣʘʤ ʧʦʣʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥ .r         
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  (2.35) 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʧʨʝʜʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʚʦʣʥʦʚʳʭ ʷʚʣʝʥʠʡ ʢ 

ʷʚʣʝʥʠʷʤ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʝʥ ʠʟ-ʟʘ ʦʪ-
ʨʠʮʘʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʧʦʣʷ ʩʢʘʣʷʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ 
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ʥʝʚʦʟʤʦʞʥʦ ʨʝhʠʪʴ ʧʨʦʙʣʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʚ ʨʘʤʢʘʭ 

ʟʘʧʘʟʜʳʚʘʶʱʠʭ ʧʦʪʝʥʮʠʘʣʦʚ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 

ʤʘʩʩʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ, ʘ ʝʸ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨ-
ʛʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ!  

ʆʯʝʚʠʜʥʦ, ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʢʣʘʩʩʠʯʝ-

ʩʢʠʤ, ʥʠ ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ! ʊʝʧʝʨʴ 
ʚʳ ʧʦʥʠʤʘʝʪʝ ʧʨʠʯʠʥʫ, ʧʦ ʢʦʪʦʨʦʡ ʇ. ɼʠʨʘʢ, ʬʦʨʤʫʣʠʨʫʷ ʂʕɼ, 

ʦʪʢʘʟʘʣʩʷ ʦʪ ʢʘʣʠʙʨʦʚʢʠ ʃʦʨʝʥʮʘ ʚ ʧʦʣʴʟʫ ʢʫʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙ-

ʨʦʚʢʠ, ʥʝ ʧʦʜʦʟʨʝʚʘʷ, ʯʪʦ ʦʥʠ ʥʝ ʵʢʚʠʚʘʣʝʥʪʥʳ! ʆʪʨʠʮʘʪʝʣʴʥʘʷ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ. 

 

2.3.5. ɺʠʨʪʫʘʣʴʥʳʝ ʟʘʨʷʜʳ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ. 

ʇʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʚʦʣʥʳ. ʇʦʧʝʨʝʯʥʳʝ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʝ ʚʦʣʥʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ. ʂ ʩʦʞʘ-

ʣʝʥʠʶ, ʤʳ ʥʝ ʟʥʘʝʤ ʥʠʯʝʛʦ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʨʦʜʦʣʴʥrʭ ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ɺʦʟʤʦʞʥʦ, ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʠʨʦʜʝ. ʆʜʥʘ-

ʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʇʦʵʪʦʤʫ ʤʳ ʜʦʣʞʥʳ ʥʘʣʦʞʠʪʴ ʪʘʢʠʝ ʫʩʣʦʚʠʷ 
ʥʘ ʟʘʨʷʜʳ ʠ ʪʦʢʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʨʝʰʝʥʠʷʭ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ 

ʧʨʦʜʦʣʴʥʳʝ ʚʦʣʥ  rʥʝ ʧʦ̫ ʚʣʷʣʠʩɹ . 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [2], ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʩʧʨʘʚʝʜʣʠʚʦ 
ʫʩʣʦʚʠʝ ʛʨʘʜʠʝʥʪʥʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ. ʕʪʦ ʫʩʣʦʚʠʝ ʧʦʟʚʦʣʝ̫ʪ 

ʠʩʢʣʶʯʠʪʴ ʠʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʦʜʥʦ ʫʨʘʚʥʝʥʠʝ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ S2 ʠ S3 ʤʦʛʫʪ ʛʘʩʠʪʴ ʜʨʫʛ 
ʜʨʫʛʘ, ʧʦʩʢʦʣʴʢʫ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʦʚ S2 ʠ S3 ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʡ w2 

ʠ w3ʠʤʝʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʥʘʢʠ.  

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [1] ʧʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ ʙʫʜʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ 
ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʣʦʪʥʦʩʪʠ ʟʘʨʷʜʦʚ ʠ ʧʣʦʪʥʦʩʪʠ ʪʦʢʦʚ ʚ ʧʨʘ-

ʚʳʭ ʯʘʩʪʷʭ ʫʨʘʚʥʝʥʠʡ ʙʫʜʫʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʶ:  
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ʊʘʢʠʝ ʟʘʨʷʜʳ ʤʳ ʥʘʟʦʚʝʤ çʚʠʨʪʫʘʣʴʥʳʤʠè ʟʘʨʷʜʘʤʠ, ʟʘʨʷʜʘʤʠ 

ʙʝʟ ʠʥʝʨʮʠʠ. 
ɺʠʨʪʫʘʣʴʥʳʝ ʟʘʨʷʜʳ. ʏʪʦ ʪʘʢʦʝ ʚʠʨʪʫʘʣʴʥʳʝ? ʕʪʦʪ ʚʦʧʨʦʩ 

ʫʯʸʥʳʝ ʥʝ ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʭ ʧʦʣʝʡ ʜʦʣʞʥʳ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʪʴʩʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ.  
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ʅʘʧʨʠʤʝʨ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʜʝʘʣʴʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʵʪʠ ʫʩʣʦ-

ʚʠʷ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
][        );( ss surfsurf HnjnE ³==r                (2.37)  

ʛʜʝ: surfr  - ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʦʚ; 

surfj  - ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ;  

sE - ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ;  

sH  - ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ; 

n  - ʝʜʠʥʠʯʥʘʷ ʥʦʨʤʘʣʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ. 

ʋ ʣʶʙʦʟʥʘʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚʩʝʛʜʘ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: 
ʧʦʯʝʤʫ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥ-

ʥʦ? 

ʏʪʦʙʳ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 
ʚʥʫʪʨʴ ʤʝʪʘʣʣʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʜʦʣʞʥʳ ʧʦʷʚʣʷʪʴʩʷ ʜʚʠ-

ʛʘʶʠɦʝʩʷ çʠʟʙʳʪʦʯʥʳʝ ʟʘʨʷʜʳè surfr . ʋʯʠʪʳʚʘʷ ʟʘʢʦʥ ʩʦʭʨʘʥʝ-

ʥʠʷ ʟʘʨʷʜʘ, ʵʪʦ ʷʚʣʝʥʠʝ ʪʨʫʜʥʦ ʦʙʲʷʩʥʠʪʴ. ʂʫʜʘ ʠ ʩ ʢʘʢʦʡ ʩʢʦʨʦ-

ʩʪʴʶ ʫʭʦʜʷʪ çʥʝʥʫʞʥʳʝè ʟʘʨʷʜʳ ʦʜʥʦʛʦ ʟʥʘʢʘ, ʯʪʦʙʳ ʦʩʪʘʣʠʩʴ 

ʪʦʣʴʢʦ ʠʟʙʳʪʦʯʥʳʝ ʟʘʨʷʜʳ ʜʨʫʛʦʛʦ ʟʥʘʢʘ?  
ʄʳ ʭʦʨʦʰʦ ʟʥʘʝʤ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 

ʧʨʦʪʝʢʘʥʠʠ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʘ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ ʟʘ ʩʝʢʫʥʜʫ. ʕʣʝʢʪʨʦʥʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ 
ʠʥʝʨʮʠʝʡ. ʇʦʯʝʤʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʤʛʥʦʚʝʥʥʦ ʚʦʟʥʠʢʘʶʪ 

ʙʦʣʴʰʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʘʨʷʜʳ surfr
 ʠ ʪʦʢʠ surfj ? ʂʫʜʘ ʠʩʯʝʟʘʝʪ 

çʠʥʝʨʮʠʷè? ɺ ʫʯʝʙʥʦʡ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʠ ʚʦʧʨʦʩʳ ʩʪʘʨʘ-

ʶʪʩʷ ʥʝ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ. 

ʈʘʥʝʝ ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʨʷʜʳ ʍ ʠ ʪʦʢʠ 2j  ʚ ʚʳʨʘʞʝʥʠʠ 

(2.36) ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʦʣʥʦʚʦʤʫ ʫʨʘʚʥʝʥʠʶ. ʆʥʠ ʧʦʜʦʙ-

ʥʦ ʟʘʧʘʟʜʳʚʘʶʠɦʤ ʧʦʪʝʥʮʠʘʣʘʤ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʩʚʝʪʘ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʤʘʩʩʘ ʧʦʢʦʷ ʚʠʨʪʫʘʣʴʥʳʭ ʟʘʨʷʜʦʚ ʜʦʣʞʥʘ 
ʨʘʚʥʷʪʴʩʷ ʥʫʣʶ, ʠʥʝʨʮʠʷ ʠ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʫ ʚʠʨʪʫʘʣʴʥʳʭ 

ʟʘʨʷʜʦʚ ʦʪʩʫʪʩʪʚʫʝʪ. 

 ʄʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʥʦʚʳʤ ʚʠʜʦʤ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʫ-
ʱʝʩʪʚʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʣʝʢʪʨʦʥʥʦʡ, ʠʦʥʥʦʡ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘ-

ʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʠʥʝʨʮʠʠ, ʢʘʢ ʤʳ ʛʦʚʦʨʠʣʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦ-

ʤʫ ʚʳʧʦʣʥʝʥʠʶ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. 
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2.3.6. ɿʘʨʷʜʳ ʠ ʪʦʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ. 

ʇʨʦʙʣʝʤʘ ʦʙʲʷʩʥʝʥʠʷ ʥʝ ʧʨʦʩʪʘʷ ʧʨʦʙʣʝʤʘ, ʧʦʵʪʦʤʫ ʤʳ 

ʥʘʯʥʸʤ ʠʟʜʘʣʝʢʘ. ɺ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʩʪʨʦʛʦ ʚʳʚʝʜʝʥʳ ʛʨʘʥʠʯʥʳʝ 
ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʝʡ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ ʜʚʫʭ ʩʨʝʜ. ʅʘʩ ʙʫʜʫʪ ʠʥʪʝ-

ʨʝʩʦʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʦʚʦʜʥʠʢʠ, ʧʦʵʪʦʤʫ ʤʳ ʟʘʧʠh ʝʤ ʛʨʘ-

ʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʥʠʢʘ.  

ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʘ ʧʘʜʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʣʠ ʩʚʝ-

ʪʦʚʳʝ ʚʦʣʥʳ. ʇʦʣʷ ʤʝʥʷʶʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʂʘʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦ-
ʪʝʢʘʶʪ ʧʨʠ ʵʪʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ? ʇʦʯʝʤʫ ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ?  

ʇʦʧʨʦʙʫʝʤ ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʩ ʧʦʟʠʮʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠ-
ʢʠ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʵʪʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ. ʆʥʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʧʨʝʜʨʘʩʩʫʜʢʦʚ (ʜʦʛʤ), ʢʦʪʦ-
ʨʳʝ ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ ʠ ʟʜʨʘʚʦʤʫ ʩʤʳʩʣʫ.  

ʄʳ ʟʥʘʝʤ, ʯʪʦ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ ʩʨʝʜʥ̫ ʷ 

ʩʢʦʨʦʩʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ 
ʩʦʩʪʘʚʣʷʝʪ ʤʠʣʣʠʤʝʪʨʳ ʚ ʩʝʢʫʥʜʫ. ʕʪʦ ʦʯʝʥʴ ʤʘʣʝʥʴʢʘʷ ʩʢʦʨʦʩʪʴ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ, ʵʣʝʢʪʨʦʥ ʜʦʣʞʝʥ 
ʝʸ ʥʘʙʨʘʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʧʦʣʷ. ʀʥʝʨʮʠʷ ʵʣʝʢʪʨʦʥʘ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ, ʟʘʪʨʫʜʥʷʷ ʙʳʩʪʨʦ ʤʝʥʷʪʴ ʚʝʣʠʯʠʥʫ 

ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʧʦʣʝʡ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʦʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʛʨʘʥʠʯ-

ʥʳʭ ʫʩʣʦʚʠʡ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ (ʵʣʝʢʪʨʦʥʥʘʷ 

ʧʨʦʚʦʜʠʤʦʩʪʴ ɼʨʫʜʝ, ʥʘʧʨʠʤʝʨ) ʥʝ ʚʳʜʝʨʞʠʚʘʝʪ ʢʨʠʪʠʢʠ. 
ʅʘʯʥʸʤ ʩ çʘʟʦʚè. ʃʶʙʦʡ ʧʨʦʚʦʜʥʠʢ ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʥʝʡ-

ʪʨʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. ʏʪʦʙʳ ʚʦʢʨʫʛ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʥʘ ʧʦʚʝʨʭ-
ʥʦʩʪʠ ʧʨʦʚʦʜʥʠʢʘ ʙʳʣʠ ʠʟʙʳʪʦʯʥʳʝ ʟʘʨʷʜʳ. ʆʥʠ ʥʘʨʫʘhʁ ʪ 

ʫʩʣʦʚʠʝ ʢʚʘʟʠʥʝʡʪʨʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʥʝ 

ʧʨʦʥʠʢʘʝʪ ʚʥʫʪʨʴ ʧʨʦʚʦʜʥʠʢʘ. ʇʦʵʪʦʤʫ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʨʞ̫ʝʥʥʦʛʦ 
ʧʨʦʚʦʜʥʠʢʘ ʷʚʣʷʝʪʩʷ ʵʢʚʠʧʦʪʝʥʮʠʘʣʴʥʦʡ, ʪ.ʝ. ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʜʠ-

ʥʘʢʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʸʥʥʦʡ ʧʦ-
ʚʝʨʭʥʦʩʪʠ ʨʘʚʝʥ ʥʫʣʶ. ʊʦʛʜʘ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʟʘʨʷʞʝʥʥʦʝ ʪʝʣʦ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʦʙʩʪʚʝʥʥʫʶ ʸʤʢʦʩʪʴ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ 
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ʧʨʦʚʦʜʥʠʢʘ (ʈʠʩ.2.1.). ʉʚʷʟʴ ʧʦʪʝʥʮʠʘʣʘ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʫʝʜʠ-

ʥʝʥʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ    
0)(  ; =ff= ¤Cq  

 

 
 ʈʠʩ. 2.1. ɪʤʢʦʩʪʠ ʠ ʠʟʙʳʪʦʯʥʳʝ ʟʘʨʷʜʳ. 

ʀʟʙʳʪʦʯʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʨʷʜʳ ʵʪʦ, 
ʢʘʢ ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʨʘʥʴʰʝ, ʥʝ ʠʟʙʳʪʦʢ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʵʣʝʢʪʨʦ-

ʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʧʨʦʚʦʜʥʠʢʝ. ʕʪʦ ʦʩʦʙʳʝ ʟʘʨʷʜʳ, ʩʫʱʝʩʪʚʫ-

ʶʱʠʝ ʧʘʨʘʣʣʝʣʴʥʦ ʵʣʝʢʪʨʦʥʘʤ, ʧʦʟʠʪʨʦʥʘʤ, ʧʨʦʪʦʥʘʤ ʠ ʪ.ʜ. ʏʪʦ-
ʙʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʩʢʘʟʘʥʥʦʝ, ʨʘʩʩʤʦʪʨʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʢʦʨʦʪʢʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʤʧʫʣʴʩʘ ʚ ʢʦʘʢʩʠʘʣʴʥʦʡ ʣʠʥʠʠ 

(ʩʤ. ʈʠʩ. 2.2.).  

 
 ʈʠʩ. 2.2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʤʧʫʣʴʩʘ ʚʜʦʣʴ 

ʢʦʘʢʩʠʘʣʴʥʦʡ ʣʠʥʠʠ. 

ʇʦʣ̫ ɽ ʠ ʅ ʚʥʫʪʨʠ ʢʦʘʢʩʠʘʣʴʥʦʡ ʣʠʥʠʠ ʩʦʟʜʘʶʪʩʷ ʜʚʠʞʫ-
ʱʠʤʠʩʷ ʠʟʙʳʪʦʯʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʘʨʷ-

ʜʘʤʠ. ʇʫʩʪʴ ʠʤʧʫʣʴʩ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʜʦʣʴ ʦʩʠ z.  ɺr ʯʠʩʣʠʤ 

ʥʝʢʦʪʦʨʳʝ ʚʝʣʠʯʠʥʳ: 
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- ɺʝʣʠʯʠʥʘ ʟʘʨʷʜʘ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʦʪʨʝʟʢʝ  dz ʚʥʝʰʥʝʛʦ 

ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʮʠʣʠʥʜʨʘ ʨʘʚʥʘ dq1=2pebEr(b)dz, ʛʜʝ Er(b) ï ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ  r = b. 
- ɺʝʣʠʯʠʥʘ ʟʘʨʷʜʘ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʦʪʨʝʟʢʝ  dz ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʮʠʣʠʥʜʨʘ ʨʘʚʥʘ dq2=2peaEr(a)dz, ʛʜʝ Er(a) ï ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʧʨʠ  r = a. 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʟʘʨʷʜʘ: 

¼dq1¼=¼dq2¼ = dq. ɺʳʯʠʩʣʠʤ ʚʝʣʠʯʠʥʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʦʢʦʚ ʚ 

ʵʪʠʭ ʧʨʦʚʦʜʥʠʢʘʭ. 

ɺʥʝʰʥʠʡ ʢʦʘʢʩʠʘʣʴʥʳʡ ʮʠʣʠʥʜʨ: I1=2pbHj (b). ɺʥʫʪʨʝʥʥʠʡ 

ʢʦʘʢʩʠʘʣʴʥʳʡ ʮʠʣʠʥʜʨ: I2=2paHj (a). ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʪʦʢʠ ʵʪʠʭ 

ʧʨʦʚʦʜʥʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ ¼I1¼=¼I2¼ = I. 

ʊʝʧʝʨɹ ʤʳ ʤʦʞʝʤ ʣʝʛʢʦ ʧʦʜʩʯʠʪʘʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʝɦʥʠʷ 

ʠʟʙʳʪʦʯʥʳʭ ʟʘʨʷʜʦʚ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʚʦʜʥʠʢʘ ʢʦ-

ʘʢʩʠʘʣʴʥʦʡ ʣʠʥʠʠ.  
ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʳ ʠʤʝʝʤ:    

)(2 aEav
dz

dq
v

dt

dz

dz

dq

dt

dq
I rep====

 
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ:  

)(2 aaHI jp=  

ʉʨʘʚʥʠʚʘʷ ʵʪʠ ʚʳʨʘʞʝʥʠʷ ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ 

 / =)()( emj  a/ HaEr  ʧʦʣʫʯʘʝʤ: v = c. ʇʦʧʨʦʙʫʡʪʝ ʟʘʩʪʘʚʠʪʴ 

çʩʚʦʙʦʜʥʳʡè ʵʣʝʢʪʨʦʥ ʧʨʦʚʦʜʠʤʦʩʪʠ ʜʚʠʛʘʪʴʩʷ ʩ ʧʦʜʦʙʥʦʡ ʩʢʦ-

ʨʦʩʪʴʶ! ɸ ʚʝʜʴ ʚ ʚʦʣʥʦʚʦʜʘʭ ʬʘʟʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠʟʙʳʪʦʯʥʳʭ ʟʘʨʷ-
ʜʦʚ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ! 

ʀʪʘʢ, ʠʟʙʳʪʦʯʥʳʝ ʟʘʨʷʜʳ ʚ ʢʦʘʢʩʠʘʣʴʥʦʡ ʣʠʥʠʠ ʧʝʨʝʤʝɦ ʘ-

ʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ! ʇʦʵʪʦʤʫ ʪʘʢʠʝ ʟʘʨʷʜʳ ʤʳ ʥʘʟʚʘʣʠ ʚʠʨ-

ʪʫʘʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ. ʀʤʝʥʥʦ ʚʠʨʪʫʘʣʴʥʳʝ ʟʘʨʷʜʳ, ʛʣʘʚʥʳʤ ʦʙ-

ʨʘʟʦʤ, ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʤʛʥʦʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦ-

ʚʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʥʠʢʦʚ. ʅʝʣʴʟʷ ʵʪʠ ʷʚʣʝʥʠʷ ʦʙʲʷʩʥʠʪʴ 
ʪʝʤ, ʯʪʦ çʵʣʝʢʪʨʦʥʳ ʪʝʨʷʶʪ ʠʥʝʨʮʠʶè ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʥʠ-

ʢʘ. ʕʪʦʪ ʘʨʛʫʤʝʥʪ ʨʘʟʙʠʚʘʝʪʩʷ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʧʨʦʭʦʞʜʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʧʦ ʢʦʘʢʩʠʘʣʴʥʦʡ ʣʠʥʠʠ. ɺ ʦʙʲʷʩʥʝʥʠʠ 
ʚʩʝʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʧʨʦʪʠʚʦʨʝʯʘʱʝʝ 

ʵʢʩʧʝʨʠʤʝʥʪʫ. 
ʇʨʠʤʝʯʘʥʠʝ.   ʄʳ ʧʦʢʘ ʥʝ ʠʤʝʝʤ ʜʦʩʪʘʪʦʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʚʳʜʚʠʞʝʥʠʷ ʛʠʧʦʪʝʟʳ, ʦʙʲʷʩʥʷʶɦ ʝʡ 
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ʧʨʠʨʦʜʫ ʪʦʢʦʚ ʊʝʩʣʘ. ʆʜʥʘʢʦ ʤʳ ʚʠʜʠʤ ʢʘʯʝʩʪʚʝʥʥʫʶ ʘʥʘʣʦʛʠʶ 

ʤʝʞʜʫ ʙʝʟʠʥʝʨʮʠʘʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘ-

ʤʠʢʝ ʠ çʬʦʪʦʥʥʳʤ ʛʘʟʦʤè ʚ ʢʚʘʥʪʦʚʳʭ ʪʝʦʨʠʷʭ. ʄʳ ʤʦʞʝʤ ʧʨʝʜ-
ʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʤʦʜʝʣʴ. ʅʝʢʦʪʦʨʘʷ ʩʫʙ-

ʩʪʘʥʮʠʷ ʧʦʜʦʙʥʦ çʦʙʣʘʢʫè ʦʙʚʦʣʘʢʠʚʘʝʪ ʣʶʙʫʶ ʯʘʩʪʠʮʫ (ʘʪʦʤ, 

ʤʦʣʝʢʫʣʘ ʠ ʪ.ʜ.). ʕʪʦ ʦʙʣʘʢʦ ʥʝ ʠʤʝʝʪ ʠʥʝʨʮʠʠ. ʇʨʠ ʦʧʨʝʜʝʣʸʥ-
ʥʳʭ ʚʥʝʰʥʠʭ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʵʪʦ çʦʙʣʘʢʦè ʧʦʣʷʨʠ-

ʟʫʝʪʩʷ. ɺ çʦʙʣʘʢʝè ʤʛʥʦʚʝʥʥʦ ʚʦʟʥʠʢʘʶʪ ʜʚʠʞʫʱʠʝʩʷ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ ʩʚʝʪʘ ʟʘʨʷʜʳ ʙʝʟ ʠʥʝʨʮʠʠ. ʆʥʠ ʤʛʥʦʚʝʥʥʦ ʠʩʯʝʟʘʶʪ ʧʨʠ 
ʧʨʝʢʨʘʱʝʥʠʠ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɺʦʟʥʠʢʘʶʱʠʝ ʚ çʦʙʣʘʢʝè ʟʘʨʷʜʳ ʥʝ ʠʤʝʶʪ ʠʥʝʨʮʠʠ, ʢʘʢ ʤʳ 

ʛʦʚʦʨʠʣʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʛʨʘʥʠʯʥʳʭ 
ʫʩʣʦʚʠʡ. 

ʕʪʠ ʟʘʨʷʜʳ çʦʙʣʘʢʘè ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʵʣʝʢʪʨʦʥʘʤʠ ʘʪʦ-

ʤʦʚ ʠ ʠʦʥʘʤʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʧʦʛʣʦʱʘʪʴ ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʠ ʧʝʨʝʜʘʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ 

ʵʣʝʢʪʨʦʥʘʤ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʜʘʚʘʷ ʵʪʦʪ ʠʤʧʫʣʴʩ ʚʘʣʝʥʪʥʦʤʫ ʵʣʝʢ-

ʪʨʦʥʫ ʤʝʪʘʣʣʘ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʫʚʝʣʠʯʠʪʴ ʝʛʦ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨ-
ʛʠʶ ʜʦ ʚʝʣʠʯʠʥʳ, ʧʨʝʚʳʰʘʶʱʝʡ ʨʘʙʦʪʫ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʘ ʠʟ ʤʝ-

ʪʘʣʣʘ (ʬʦʪʦʵʬʬʝʢʪ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʘʤʠ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠ-

ʮʳ ʩʧʦʩʦʙʥʳ ʚʦʟʙʫʞʜʘʪʴ çʦʙʣʘʢʦè ʠ ʧʝʨʝʜʘʚʘʪʴ ʜʚʠʞʫʱʠʤʩʷ ʙʝ-
ʟʠʥʝʨʮʠʘʣʴʥʳʤʠ ʟʘʨʷʜʘʤ ʩʚʦʶ ʵʥʝʨʛʠʶ.  

ɹʝʟʠʥʝʨʮʠʘʣʴʥʳʝ ʟʘʨʷʜʳ ʦʪʚʝʯʘʶʪ ʟʘ ʠʟʣʫʯʝʥʠʝ ʠ ʧʦʛʣʦɦ ʝ-

ʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚʝʱʝʩʪʚʦʤ.  
 
2.3.7. ʕʢʩʧʝʨʠʤʝʥʪ ɸʚʨʘʤʝʥʢʦ. 

ʆʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʊʝʧʝʨʴ ʤʳ ʤʦʞʝʤ ʦʙʩʫʜʠʪʴ ʵʢʩʧʝ-

ʨʠʤʝʥʪ ɸʚʨʘʤʝʥʢʦ [5], [6]. ʀʪʘʢ, 05.08.1990 ʚ ʦʜʥʦʡ ʠʟ ʣʘʙʦʨʘʪʦ-

ʨʠʡ ʄʕʀ ʙʳʣ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʵʢʩʧʝʨʠʤʝʥʪ, ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ 
ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʈʠʩ. 2.3.  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ ʚʭʦʜʠʣ ʤʘʰʠʥʥʳʡ ʛʝʥʝʨʘ-

ʪʦʨ 1 ʤʦʱʥʦʩʪʴʶ ʜʦ 100 ʢɺʪ, ʛʝʥʝʨʠʨʫʶʱʠʡ ʥʘʧʨʷʞʝʥʠʝ ʩ ʯʘʩʪʦ-
ʪʦʡ 8 ʢɻʮ. ʕʪʦʪ ʤʘʰʠʥʥʳʡ ʛʝʥʝʨʘʪʦʨ ʧʠʪʘʣ ʧʝʨʚʠʯʥʫʶ ʦʙʤʦʪʢʫ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʊʝʩʣʘ 2.  
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 ʈʠʩ. 2.3. ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ɸʚʨʘʤʝʥʢʦ. 

ʆʜʠʥ ʢʦʥʝʮ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʙʳʣ ʩʚʦʙʦʜʝʥ (ʥʠ ʢ ʯʝʤʫ ʥʝ 

ʧʦʜʢʣʶʯʝʥ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 3.3). ʂʦ ʚʪʦʨʦʤʫ ʢʦʥʮʫ ʙʣrʠ 

ʧʦʜʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʪʝʨʤʦ-
ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʠʣʣʠʘʤʧʝʨʤʝʪʨ 3, ʪʦʥʢʠʡ ʚʦʣʴʬʨʘʤʦʚʳʡ ʧʨʦʚʦʜ 

4 (ʜʣʠʥʘ ʧʨʦʚʦʜʘ 2,75 ʤ, ʜʠʘʤʝʪʨ 15 ʤʢʤ) ʠ ñʚʠʣʢʘ ɸʚʨʘʤʝʥʢʦò 5. 
ɺʠʣʢʘ ɸʚʨʘʤʝʥʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ, 

ʩʦʜʝʨʞʘʱʠʡ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʜʠʦʜʘ, ʫ ʢʦʪʦʨʳʭ 

ʦʙʱʘʷ ʪʦʯʢʘ ʧʦʜʩʦʝʜʠʥʝʥʘ ʢ ʦʧʠʩʘʥʥʦʡ ʨʘʥʝʝ ʮʝʧʠ, ʠ ʥʘʛʨʫʟʢʫ. 
ʅʘʛʨʫʟʢʦʡ ʩʣʫʞʠʣʠ 6 ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʜʩʦʝʜʠʥʝʥʥʳʭ ʣʘʤʧʦʯʝʢ 

ʥʘʢʘʣʠʚʘʥʠʷ. ʇʦ ʵʪʦʡ ʦʜʥʦʧʨʦʚʦʜʥʦʡ ʮʝʧʠ ɸʚʨʘʤʝʥʢʦ ʩʤʦʛ ʧʝʨʝ-

ʜʘʪʴ ʦʪ ʛʝʥʝʨʘʪʦʨʘ ʢ ʥʘʛʨʫʟʢʝ (ʣʘʤʧʘʤ ʥʘʢʘʣʠʚʘʥʠʷ) ʵʣʝʢʪʨʠʯʝ-
ʩʢʫʶ ʤʦʱʥʦʩʪʴ ʧʦʨʷʜʢʘ 1300 ɺʪ (!). ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʣʘʤʧʦʯʢʠ ʷʨ-

ʢʦ ʩʚʝʪʠʣʠʩʴ.  

ʂʘʟʘʣʦʩʴ ʙʳ, ʵʪʦ ʷʚʣʝʥʠʝ ʣʝʛʢʦ ʦʙʲʷʩʥʠʤʦ. ʆʜʥʘʢʦ ʧʨʠ ʜʝ-
ʪʘʣʴʥʦʤ ʦʙʲʷʩʥʝʥʠʠ ʷʚʣʝʥʠʷ ʚʦʟʥʠʢʣʠ ʪʨʫʜʥʦʩʪʠ. ʊʦʢ Io ʚ ʚʠʣʢʝ 

ɸʚʨʘʤʝʥʢʦ ʩʫʜʷ ʧʦ ʤʦʱʥʦʩʪʠ ʨʘʚʝʥ 6 ɸ. ʂʘʟʘʣʦʩʴ ʙʳ, ʯʪʦ ʪʦʢ I1 ʚ 

ʮʝʧʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʢʦʥʝʮ ʦʙʤʦʪʢʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʊʝʩʣʘ ʩ ʚʠʣ-
ʢʦʡ ɸʚʨʘʤʝʥʢʦ, ʜʦʣʞʝʥ ʙʳʪʴ ʙʣʠʟʦʢ ʠʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ 

ʧʦ ʚʝʣʠʯʠʥʝ ʪʦʢʫ Io. ʆʜʥʘʢʦ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʠʣʣʠʘʤʧʝʨ-

ʤʝʪʨ 3 ʟʘʬʠʢʩʠʨʦʚʘʣ ʦʯʝʥʴ ʤʘʣʫʶ ʚʝʣʠʯʠʥʫ ʪʦʢʘ I1 (I1 = 2mA(!)), ʘ 
ʪʦʥʢʠʡ ʚʦʣʴʬʨʘʤʦʚʳʡ ʧʨʦʚʦʜ 4 ʜʘʞʝ ʥʝ ʥʘʛʨʝʣʩʷ! ʀʤʝʥʥʦ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʩʣʫʞʠʣʦ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʨʫʜʥʦʩʪʠ ʦʙʲʷʩ-

ʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ɸʚʨʘʤʝʥʢʦ.  
ʇʨʠʚʝʜʸʤ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ɸʚʨʘʤʝʥʢʦ ʠ ʝʛʦ 

ʢʦʣʣʝʛʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʊʦʢ Io ʚ ʚʠʣʢʝ ɸʚʨʘʤʝʥʢʦ ʣʠʥʝʡʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ 
ʯʘʩʪʦʪʳ (ʜʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʡ 5 ï 100 ʢɻʮ) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʥʝʡ-

ʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʨʦʩʪʦʤ ʥʘʧʨʷʞʝʥʠʷ ʛʝʥʝʨʘʪʦʨʘ ʧʨʠ ʧʦʩʪʦ̫ ʥʥʦʡ 

ʯʘʩʪʦʪʝ. ʕʪʦ ʩʚʠʜʝʪʝʣɹ ʩʪʚʫʝʪ ʦ ʤyʢʦʩʪʥʦʤ ʭʘʨʘʢʪʝʨʝ ʵʣʝʢʪʨʠʯʝ-
ʩʢʦʡ ʮʝʧʠ.  
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ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʧʨʦʚʦʜʥʠʢʝ, ʩʦʝʜʠʥʷʶʱʝʤ ʚʠʣʢʫ ɸʚʨʘ-

ʤʝʥʢʦ ʩ ʛʝʥʝʨʘʪʦʨʦʤ, ɸʚʨʘʤʝʥʢʦ ʥʝ ʦʙʥʘʨʫʞʠʣ.  

ʊʦʢ I1 ʙʳʣ ʦʯʝʥʴ ʤʘʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʢʦʤ Io ʠ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʥʠ ʪʝʧʣʦʚʳʤ, ʥʠ ʤʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤ ʠʟʤʝ-

ʨʠʪʝʣʝʤ ʪʦʢʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʘʣʠʯʠʝ ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʮʝʧʠ 

(ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʊʝʩʣʘ ï ʚʠʣʢʘ ɸʚʨʘʤʝʥʢʦ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦ-
ʝʜʠʥʝʥʥʳʭ ʨʝʟʠʩʪʦʨʦʚ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʄʆʤ), ʢʦʥʜʝʥʩʘ-

ʪʦʨʦʚ ʠ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʦʢʘʟʳʚʘʣʦ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʦʝ ʦʩʣʘʙʣʷ-

ʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʪʦʢ Io ʚ ʚʠʣʢʝ ɸʚʨʘʤʝʥʢʦ.  
ɺ ʚʠʣʢʝ ɸʚʨʘʤʝʥʢʦ ʵʪʦʪ ʪʦʢ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʙʳʯʥʳʡ ʧʫʣʴ-

ʩʠʨʫʶʱʠʡ ʪʦʢ Io. ʆʜʥʘʢʦ, ʚ ʧʦʜʦʙʥʦʤ ʦʙʲʷʩʥʝʥʠʠ ʥʝ ʚʩʝ ʷʩʥʦ. 

ɽʩʣʠ ʠʟʤʝʨʷʪʴ ʥʘʧʨʷʞʝʥʠʝ U ʚ ʪʦʯʢʘʭ ɸɺ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ 
ʚʦʣʴʪʤʝʪʨʦʤ, ʘ ʪʦʢ ʦʙʳʯʥʳʤ ʘʤʧʝʨʤʝʪʨʦʤ, ʪʦ ʧʨʠ ʚʯrʠʩʣʝʥʠʠ 

ʤʦɦʥʦʩʪʠ ʚ ʥʘʛʨʫʟʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʣʘʩʩʠʯʝ-

ʩʢʠʤʠ ʟʘʢʦʥʘʤʠ. ɺʳʯʠʩʣʝʥʥʳʝ ʤʦʱʥʦʩʪʠ  UIPRIP 0
''

2
2
02   ;' == , ʟʘ-

ʢʦʥ ʆʤʘ RIU 0=  (ʛʜʝ R ïʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ, ʩʦʜʝʨʞʘʱʝʡ ʣʘʤ-

ʧʦʯʢʠ) ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʜʨʫʛ ʜʨʫʛʫ. ɸʚʪʦʨʳ ʧʠʰʫʪ, ʯʪʦ ʨʝʟʠ-

ʩʪʦʨʳ ñʢʘʢ ʙʳ ʪʝʨʷʶʪ ʩʚʦʠ ʥʦʤʠʥʘʣʳò [6].  
ʇʦʠʩʢ ʦʙʲʷʩʥʝʥʠʷ.  ɸʚʨʘʤʝʥʢʦ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʥʘ ʩʤʦʛʣʠ ʜʘʪʴ 

ʦʙʲʷʩʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʫ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʤʳ ʦʙʩʫʜʠʤ ʧʦʟʞʝ. ʅʘʯʥʝʤ ʩ ʧʨʦʩʪʦʛʦ 

ʧʨʠʤʝʨʘ. ʈʘʩʩʤʦʪʨʠʤ ʜʠʧʦʣʴ ɻʝʨʮʘ (ʈʠʩ. 2.4.). 

 
 ʈʠʩ. 2.4. ɼʠʧʦʣʴ ɻʝʨʮʘ 

ʄʝʞʜʫ çʫʩʘʤʠè ʜʠʧʦʣʷ ɻʝʨʮʘ ʚʢʣʶʯʝʥ ʛʝʥʝʨʘʪʦʨ U. ʆʥ ʩʦ-

ʟʜʘʝʪ ʜʚʘ ʪʦʢʘ: 
ʂʠʨʭʛʦʬʦʚʩʢʠʡ ʪʦʢ. ʕʪʦʪ ʪʦʢ ʪʝʯʸʪ ʧʦ ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ çʫʩ 

1è - ʛʝʥʝʨʘʪʦʨ ï çʫʩ 2è - ʚʟʘʠʤʥʘʷ ʝʤʢʦʩʪʴ ʤʝʞʜʫ çʫʩʘʤʠè ʉ12. 

ʂʠʨʭʛʦʬʦʚʩʢʠʡ ʪʦʢ ʠʥʪʝʨʝʩʝʥ ʪʝʤ, ʯʪʦ ʪʦʢ ʚ ʣʶʙʦʤ ʩʝʯʝʥʠʠ ʥʝ-
ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ 
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ʢʠʨʭʛʦʬʦʚʩʢʦʡ ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ ʪʝʯʪy ʦʜʠʥʘʢʦʚʳʡ ʪʦʢ Ik, ʟʘʚʠʩʷ-

ʠɦʡ ʦʪ ʚʨʝʤʝʥʠ. ʕʪʦ ʪʦʢ, ʩʦʟʜʘʥʥʳʡ ʵʣʝʢʪʨʦʥʘʤʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. 

ʊʦʢ ʊʝʩʣʘ. ʕʪʦʪ ʪʦʢ ʦʙʨʘʟʦʚʘʥ ʚʠʨʪʫʘʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ. 
ʆʧʠʰʝʤ ʮʝʧʴ: ʪʦʢ ʩʤʝʱʝʥʠʷ, ʧʨʦʪʝʢʘʶʱʠʡ ʦʪ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘ-

ʣʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢ çʫʩʫ 1è (ʫʝʜʠʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʉ1¤) ï ʧʨʦ-

ʚʦʜʥʠʢ çʫʩ 1è -  ʛʝʥʝʨʘʪʦʨ ï ʧʨʦʚʦʜʥʠʢ çʫʩ 2è - ʪʦʢ ʩʤʝʱʝʥʠʷ ʦʪ 
çʫʩʘ 2è ʢ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʥyʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʫʝʜʠʥʝʥʥʘʷ ʤy-

ʢʦʩʪʴ ʉ2¤). 

ʄʳ ʦʛʨʘʥʠʯʠʤʩʷ ʩʣʫʯʘʝʤ ʤʘʣʳʭ ʯʘʩʪʦʪ, ʢʦʛʜʘ ʜʣʠʥʘ çʫʩʘè 
ʤʥʦʛʦ ʤʝʥʴʰʝ ʜʣʠʥʳ ʚʦʣʥʳ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʚʟʘʠʤʥʘʷ ʝʤʢʦʩʪʴ ʤʝʞʜʫ çʫʩʘʤʠè ʚʝʩʴʤʘ ʤʘʣʘ ʠ ʢʠʨʭʛʦʬʦʚ-

ʩʢʠʤʠ ʪʦʢʘʤʠ ʤʳ ʤʦʞʝʤ ʧʨʝʥʝʙʨʝʯʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ 
ʷʚʣʝʥʠʷ ʚ çʯʠʩʪʦʤ ʚʠʜʝè. ʉʭʝʤʘ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩ. 2.5. 

 

 
 ʈʠʩ. 2.5. ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʜʣʷ ʘʥʘʣʠʟʘ. 

ʊʝʧʝʨʴ ʧʝʨʝʯʠʩʣʠʤ ʪʝ ʫʧʨʦʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦ-

ʚʝʩʪʠ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ ɸʚʨʘʤʝʥʢʦ. 
ɼʣʠʥʘ L ʤʝʞʜʫ çʊʝʣʦʤ 1è ʠʣʠ çʊʝʣʦʤ 2è ʠ ʛʝʥʝʨʘʪʦʨʦʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʜʣʠʥʳ ʚʦʣʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʥʝ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʷʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ 

ʩʠʩʪʝʤʳ lBBL .  ɽʩʣʠ ʜʣʠʥʘ ʧʨʦʚʦʜʥʠʢʘ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣɹʢʠʭ 

ʤʝʪʨʦʚ, ʪʦ ʜʣʠʥʘ ʚʦʣʥʳ ʥʘ ʯʘʩʪʦʪʝ 10 ʢɻʮ ʨʘʚʥʷʣʘʩʴ 30 000 ʤʝʪ-
ʨʦʚ. 

ʇʨʦʚʦʜʥʠʢʠ L, ʩʦʝʜʠʥʷʶʱʠʝ ʢʣʝʤʤʳ ʛʝʥʝʨʘʪʦʨʘ ʩ ʢʘʞʜʳʤ 

ʪʝʣʦʤ ʠʤʝʣʠ ʚʝʩʴʤʘ ʤʘʣʳʡ ʜʠʘʤʝʪʨ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠ-
ʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʚʟʘʠʤʥʦʡ ʤyʢʦʩʪʠ ʪʝʣ ʉ12. ʕʪʦʤʫ ʞʝ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʨʘʟʤʝʨʳ ʪʝʣ ʙʳʣʠ ʚʝʩʤɹʘ ʥʝʚʝ-

ʣʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʪʦʷʥʠʝʤ L. 
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ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʝʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʟɹʦ-

ʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʠʙʦʨʳ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʘ ʊʝʩʣʘ. 
ɻʝʥʝʨʘʪʦʨ ɻɿ-35. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: ɻ3-35 ï ʛʝʥʝʨʘʪʦʨ ʩʠʛ-

ʥʘʣʦʚ ʟʚʫʢʦʚʦʡ ʯʘʩʪʦʪʳ ʩ ʤʘʣʳʤ ʫʨʦʚʥʝʤ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʠʩʢʘ-

ʞʝʥʠʡ. ʇʨʠʙʦʨ ʩʦʙʨʘʥ ʥʘ 8 ʵʣʝʢʪʨʦʥʥʳʭ ʣʘʤʧʘʭ. ɺʳʨʘʙʘʪʚrʘʝʪ 
ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʩʠʛʥʘʣ 20 ɻʮ - 200 ʢɻʮ ʚ 4-ʭ ʧʦʜʜʠʘʧʘʟʦʥʘʭ ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʛʘʨʤʦʥʠʢ ʤʝʥʝʝ 0,05% ʥʘ ʥʘʛʨʫʟʢʝ 600 ʆʤ. ʄʘʢ-

ʩʠʤʘʣʴʥʦʝ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 8 ɺ. 
ʆʙʳʯʥʳʡ ʩʠʣʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩ ʞʝʣʝʟʥʳʤ ʩʝʨʜʝʯʥʠ-

ʢʦʤ. ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ N1:N2 = 50:5000. 

ʕʬʬʝʢʪ ʩʦʭʨʘʥʷʣʩʷ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘ ʯʘʩʪʦ-
ʪʘʭ ʜʦ 200 ʢɻʮ ʠ ʤʘʣʦ ʟʘʚʠʩʝʣ ʦʪ ʯʘʩʪʦʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʪʠʧʘ ʜʠʦ-

ʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʥʦʛʦʧʨʝʜʝʣʥɹʳʡ 

ʤʘʛʥʠʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʠʣʠʘʤʧʝʨʤʝʪʨ. 
ʋʜʠʚʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʄʳ ʧʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʝ ʥʘʰʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʅʘ ʈʠʩ. 2.6 ʠʟʦʙʨʘʞʝʥʳ 3 ʚʘʨʠʘʥʪʘ ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʠʣʢʠ ɸʚʨʘʤʝʥʢʦ ʢ ʩʦʝʜʠʥʠʪʝʣʴʥʦʤʫ ʧʨʦʚʦʜʫ. ɺʘʨʠʘʥʪ ʘ ʵʪʦ 
ʩʪʘʥʜʘʨʪʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚʠʣʢʠ ʚ ʨʘʟʨʳʚ ʧʨʦʚʦʜʘ. ʂ ʚʠʣʢʝ ʧʦʜʪʝ-

ʢʘʝʪ ʪʦʢ ʊʝʩʣʘ IT ʚʝʩʴʤʘ ʤʘʣʦʡ ʚʝʣʠʯʠʥʳ, ʚ ʢʦʥʪʫʨʝ ʚʠʣʢʠ ʪʝʯʝʪ 

ʧʫʣʴʩʠʨʫʶʱʠʡ ʪʦʢ I0, ʚ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʨʘʟ ʧʨʝʚʳʰʘʁɦ ʠʡ ʪʦʢ IT. 
ʅʠʞʝ ʠʟʦʙʨʘʞʝʥ ʚʘʨʠʘʥʪ b ʜʣʷ ʪʝʭ, ʢʪʦ ʞʝʣʘʝʪ ʧʨʦʚʝʨʠʪʴ 

ʩʚʦʠ ʟʥʘʥʠʷ ʚ ʪʝʦʨʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʜʠʦʜ 

D2 ʟʘʤʝʥʥy ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʡ ʧʝʨʝʤʳʯʢʦʡ. ʂʘʢʦʡ ʪʝʧʝʨʴ ʙʫʜʝʪ 
ʚʝʣʠʯʠʥʘ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʪʦʢʘ Iô? ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʮʝʧʝʡ ʚ çʠʩʧʦʨʯʝʥʥʦʡè ʚʠʣʢʝ ɸʚʨʘʤʝʥʢʦ ʚʦʦʙʱʝ ʥʝ ʜʦʣʞʥʦ 

ʧʨʦʪʝʢʘʪʴ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʪʦʢʘ. ʉʪʨʝʣʢʘ ʠʟʤʝʨʠʪʝʣʥɹʦʛʦ ʧʨʠʙʦʨʘ 
ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʥʫʣʝ. ʆʜʥʘʢʦ ʧʨʠʙʦʨ ʙʫʜʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʪʦʢ Iô = I0/2, ʪ.ʝ. ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ! 

ʅʝ ʤʝʥʝʝ ʠʥʪʝʨʝʩʝʥ ʚʘʨʠʘʥʪ ʩ.  ɺ ʥʤy ʚʠʣʢʘ ɸʚʨʘʤʝʥʢʦ ʠʩ-
ʢʣʶʯʝʥʘ ʠʟ ʮʝʧʠ ʩ ʪʦʢʦʤ IT. ʆʥʘ ʩʦʝʜʠʥʝʥʘ ʣʠʰʴ ʦʜʠʥʦʯʥʳʤ 

ʧʨʦʚʦʜʥʠʢʦʤ ʩ ʧʨʦʚʦʜʦʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʪʝʢʘʝʪ ʪʦʢ ʊʝʩʣʘ. ʀ 

ʟʜʝʩʴ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. ʊʦʢ Iò ʚ ʚʠʣʢʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʪʘʢʞʝ ʨʘʚʝʥ 

ʧʦʣʦʚʠʥʝ ʪʦʢʘ I0, Iò = I0/2. 
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 ʈʠʩ. 2.6. ɺʘʨʠʘʥʪʳ ʥʘʛʨʫʟʦʢ. 

ɽʩʣʠ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʠʩʤʦʪʨʝʪʴʩʷ, ʪʦ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʪʦʞʜʝ-

ʩʪʚʝʥʥʦʩʪʴ ʚʘʨʠʘʥʪʦʚ ʥʘ ʈʠʩ.2.6. (b, c) ʦʯʝʚʠʜʥʘ. ʂʘʢ ʤʳ ʚʠʜʠʤ, 
ʥʠʢʘʢʠʭ çʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚè ʢʨʦʤʝ ʜʠʦʜʘ ʚ ʮʝʧʠ ʥʝʪ. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʚʩʷ çʠʟʶʤʠʥʢʘè ʚ ʨʘʙʦʪʝ n-p ʧʝʨʝʭʦʜʘ ʪʨʘʥʟʠʩʪʦʨʘ.  

ʋʯyʥʳʝ ʜʦʣʞʥʳ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʠʨʪʫ-
ʘʣʴʥʳʝ ʟʘʨʷʜʳ ʤʦʛʫʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʩʥʦʚʥʳʝ ʠ ʥʝʦʩʥʦʚʥʳʝ 

ʥʦʩʠʪʝʣʠ n-p ʧʝʨʝʭʦʜʘ ʠ ʩʦʟʜʘʚʘʪʴ ʧʨʠ ʵʪʦʤ ʵʣʝʢʪʨʦʥʥʳʝ ʪʦʢʠ, ʚ 

ʩʦʪʥʠ ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʪʦʢʠ ʊʝʩʣʘ? 
ʄ  rʦʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʝʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʅʘ ʈʠʩ. 2.6. d ʚʤʝʩʪʦ ʚʠʣʢʠ ɸʚʨʘʤʝʥʢʦ ʙʳʣ 

ʧʦʜʢʣʶʯʝʥ ʥʘ ʜʣʠʥʥʦʤ ʧʨʦʚʦʜʝ ʦʜʥʠʤ ʢʦʥʮʦʚ ʧʦʥʠʞʘʶɦ ʠʡ 
ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʥʘʛʨʫʞʝʥʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʤ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʝʤ. 

ʀʟ ʛʨʦʤʢʦʛʦʚʦʨʠʪʝʣʷ ʰʣy ʬʦʥ ʩ ʯʘʩʪʦʪʦʡ ʛʝʥʝʨʘʪʦʨʘ. ʕʪʦ ʧʦʢʘ-

ʟr ʚʘʝʪ, ʯʪʦ ʪʦʢʠ ʊʝʩʣʘ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ.  
ɺʝʨʥʝʤʩ̫ ʢ ʵʢʩʧʝʨʠʤʝʥʪʫ ɸʚʨʘʤʝʥʢʦ. ɺ ʦʜʥʦʤ ʠʟ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ ʦʥ ʠʟʤʝʥʠʣ ʥʘʛʨʫʟʢʫ ʚ ʚʠʣʢʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 2.7. 

ɺʤʝʩʪʦ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚʦʟʜʫʰʥʳʡ ʠʩʢʨʦʚʦʡ 
ʨʘʟʨʷʜʥʠʢ ʠ ʟʘʨʷʜʥʘʷ ʤyʢʦʩʪʴ ʉ.  

 
 ʈʠʩ. 2.7. 
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ɸʚʪʦʨ ʩʪʘʪʴʠ ʧʠʰʝʪ [6]: çé ʝʩʣʠ é  ʧʨʠʩʦʝʜʠʥʠʪʴ ʚʠʣʢʫ ʢ 

ʧʨʦʚʦʜʫ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʧʦʜ ʧʝʨʝʤʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 10ï10000 

ɺ, ʚ ʢʦʥʪʫʨʝ ʚʠʣʢʠ ʥʘʯʥʸʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʪʦʢ, ʧʦʩʪʦʷʥʥʳʡ ʧʦ 
ʥʘʧʨʘʚʣʝʥʠʶ, ʥʦ ʧʫʣʴʩʠʨʫʶʱʠʡ ʧʦ ʚʝʣʠʯʠʥʝ, ʠ ʚʩʢʦʨʝ ʠʟ ʨʘʟʨʷʜ-

ʥʠʢʘ ʈ ʧʦʩʳʧʣʶʪʩʷ ʠʩʢʨʳ. ʂʦʛʜʘ? ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʸʤ-

ʢʦʩʪʠ ʉ, ʯʘʩʪʦʪʳ ʧʫʣʴʩʘʮʠʠ ʠ ʨʘʟʤʝʨʘ ʟʘʟʦʨʘ ʨʘʟʨʷʜʥʠʢʘ. 
ɺʦʣʴʪʤʝʪʨ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʨʘʟʨʷʜʥʠʢʫ, ʧʦʢʘʞʝʪ ʨʘʟʥʦʩʪʴ ʧʦ-

ʪʝʥʮʠʘʣʦʚ, ʜʦʭʦʜʷʱʫʶ ʜʦ 10ï20ʢɺ, ʘ ʪʦ ʠ ʜʦ 100ï150 ʢɺ.è 

ʀ ʚʥʦʚʴ ʚʦʟʥʠʢʘʶʪ ʠʥʪʝʨʝʩʥʳʝ ʚʦʧʨʦʩʳ. ʅʘʧʨʷʞʝʥʠʝ ʥʘ 
ʢʦʥʜʝʥʩʘʪʦʨʝ ʨʘʩʪʸʪ ʧʦ ʤʝʨʝ ʟʘʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʕʪʦ ʥʘʧʨʷ-

ʞʝʥʠʝ ʩʦʟʜʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʜʣʷ ʵʣʝʢʪʨʦʥʦʚ, ʧʨʦʭʦʜʷ-

ʱʠʭ ʯʝʨʝʟ ʜʠʦʜʳ ʠ ʟʘʨʷʞʘʶʱʠʭ ʢʦʥʜʝʥʩʘʪʦʨ.  
ʀʩʢʨʦʚʦʡ ʨʘʟʨʷʜ ʚʦʟʤʦʞʝʥ, ʝʩʣʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʨʘʟ-

ʨʷʜʥʠʢʘ ʚʦʟʥʠʢʘʝʪ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʙʦʣʝʝ 5000 ɺ. ɺ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʭ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʨʘʟʨʷʜʥʠʢʝ ʜʦʩʪʠʛʘʣʦ 100ï150 ʢɺ.  
ʂʘʢ ʫʜʘʝʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤ ʟʘʨʷʜʘʤ çʧʝʨʝʙʨʘʩʳʚʘʪʴè ʵʣʝʢ-

ʪʨʦʥʳ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩ ʦʜʥʦʡ ʧʣʘʩʪʠʥʳ ʢʦʥʜʝʥʩʘʪʦʨʘ ʥʘ ʜʨʫʛʫʶ 

ʯʝʨʝʟ ʜʠʦʜʳ, ʧʨʝʦʜʦʣʝʚʘʷ ʵʪʦ ʥʘʧʨʷʞʝʥʠʝ? ʇʦʯʝʤʫ ʧʨʠ ʪʘʢʠʭ 
ʚʳʩʦʢʠʭ ʥʘʧʨʷʞʝʥʠʷʭ ʥʘ ʤyʢʦʩʪʠ ʉ ʠ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʨʘʟ-

ʨʷʜʥʠʢʘ ʥʝ ʚʦʟʥʠʢʘʝʪ ʷʚʣʝʥʠʝ ʦʙʨʘʪʥʦʛʦ ʧʨʦʙʦʷ n-p ʧʝʨʝʭʦʜʘ ʚ 

ʜʠʦʜʘʭ? 
ɺʠʨʪʫʘʣʴʥʳʝ ʪʦʢʠ, ʢʘʢ ʤʳ ʚʠʜʠʤ, ʠʤʝʶʪ ʩʧʝʮʠʬʠʢʫ, ʦʪʣʠ-

ʯʘʶʱʫʶ ʠʭ ʦʪ ʪʦʢʦʚ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʢʠʨʭʛʦʬʦʚʩʢʠʭ ʮʝʧʷʭ. ʇʦʟʞʝ 

ʤʳ ʚʝʨʥʝʤʩʷ ʢ ʚʠʨʪʫʘʣʴʥʳʤ ʟʘʨʷʜʘʤ. 
 
ɿʘʢʣʶʯʝʥʠʝ. 

ɸʥʘʣʠʟʠʨʫʷ ʦʩʥʦʚʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʬʘʪʘʣʴʥʘʷ ʦʰʠʙʢʘ, ʜʦʧʫʱʝʥʥʘʷ ʬʠʟʠʢʘʤʠ ʚ ʥʘʯʘʣʝ 

ʍʍ ʚʝʢʘ. ʌʠʟʠʢʠ ʚʤʝʩʪʦ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣ-
ʣʘ ʚʳʥʝʩʣʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʡ ʧʨʠʛʦʚʦʨ ʤʛʥʦʚʝʥʥʦʤʫ ʜʝʡʩʪʚʠʶ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʠ ʚʩʝʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʨʘʟʚʠʪʠʝ 

ʥʦʚʝʡʰʠʭ ʪʝʦʨʠʡ ʙʳʣʦ ʦʙʨʝʯʝʥʦ ʥʘ ʪʨʫʜʥʦʩʪʠ ʠ ʥʝʫʜʘʯʠ. ʋʯʸ-
ʥʳʤ ʪʝʧʝʨʴ ʧʨʝʜʩʪʦʠʪ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʜʘʪʴ ʠʤ 

ʥʦʚʦʝ ʦʙʲʷʩʥʝʥʠʝ. 

ʄʳ ʧʦʜʚʝʜʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʪʦʛʠ ʥʘʰʝʤʫ ʘʥʘʣʠʟʫ. 
ʄʳ ʧʦʢʘʟʘʣʠ ʦʰʠʙʢʫ, ʢʦʪʦʨʘʷ ʩʧʨʦʚʦʮʠʨʦʚʘʣʘ ʢʨʠʟʠʩ ʬʠʟʠʢʠ ʚ 

ʥʘʯʘʣʝ ʍʍ ʩʪʦʣʝʪʠʷ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ 

ʠʤʝʝʪ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʚʝʪʚʠ. ʇʝʨʚʘʷ ʚʝʪʚʴ ʦʧʠʩʳʚʘʝʪ ʢʚʘʟʠʩʪʘ-
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ʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʤʛʥʦʚʝʥʥʝr 

ʧʦʪʝʥʮʠʘʣʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʤʘʩʩʳ ʠ ʦʧʠʩʘʪʴ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ.  
ʅʘʣʠʯʠʝ ʜʚʫʭ ʚʝʪʚʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ 

ʨʘʟʣʠʯʠʠ ʨʝʰʝʥʠʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʣʶʙʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʢʘ-

ʣʠʙʨʦʚʦʯʥʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʚ [7]) ʧʨʠ ʟʘʧʠʩʠ 
ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʯʝʨʝʟ ʧʦʪʝʥʮʠʘʣʳ ʥʝʵʢʚʠʚʘʣʝʥʪʥʳ. ʂʘ-

ʣʠʙʨʦʚʦʯʥʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʥʝ ʠʤʝʝʪ ʤʝʩʪʘ. 

ʄʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʛʥʦʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ (ʧʝʨ-
ʚʘʷ ʚʝʪʚʴ) ʚʦʧʨʝʢʠ ʩʣʦʞʠʚʰʠʤʩʷ ʧʨʝʜʨʘʩʩʫʜʢʘʤ ʦʪʚʝʯʘʝʪ ʬʠʟʠ-

ʯʝʩʢʠʤ ʷʚʣʝʥʠʤ̫ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʃʦʨʝʥʮʘ. 

ɺʪʦʨʘʷ ʚʝʪʚʴ ʦʧʠʩʳʚʘʝʪ ʚʦʣʥʦʚʳʝ ʷʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠ-
ʢʠ. ʇʦʪʝʥʮʠʘʣʳ ʟʜʝʩʴ ʠʤʝʶʪ ʟʘʧʘʟʜʳʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ. ʆʢʘʟʘ-

ʣʦʩʴ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʄʘʢʩʚʝʣʣʘ ʤʦʛʫʪ ʦʧʠʩʳʚʘʪʴ ʧʨʦʜʦʣʴʥʳʝ ʠ 

ʧʦʧʝʨʝʯʥʳʝ ʚʦʣʥʳ.  ʇʦʣʫʯʝʥʦ ʫʩʣʦʚʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʨʝʰʝʥʠʷʭ 
ʧʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʄʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʠʟʣʫʯʘʶʪʩʷ ʚʠʨ-

ʪʫʘʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ. ʄʘʩʩʘ ʧʦʢʦʷ ʵʪʠʭ ʟʘʨʷʜʦʚ ʨʘʚʥʘ ʥʫʣʶ. ɺ 
ʩʠʣʫ ʦʪʩʫʪʩʪʚʠʷ ʫ ʚʠʨʪʫʘʣʴʥʳʭ ʟʘʨʷʜʦʚ ʠʥʝʨʮʠʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦ-

ʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʙʳʩʪʨʦ. 

ɹr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʝʨʮʠʘʣʴʥʳʝ ʟʘʨʷʜʳ ʥʝ ʤʦʛʫʪ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ɺʦʣʥʳ 

ʠʟʣʫʯʘʶʪʩʷ ʠ ʧʦʛʣʦʱʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ.  

ɿʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʠʥʝʨʮʠʘʣʴʥʳʭ ʟʘʨʷʜʦʚ ʷʚʣʷʝʪʩʷ ʢʦʥʩʝʨ-
ʚʘʪʠʚʥʦʡ. ʀʟʣʫʯʝʥʠʝ ï ʜʠʩʩʠʧʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʢʘ ʫ ʥʘʩ ʥʝʪ 

ʤʝʭʘʥʠʟʤʘ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʣʥ ʠ ʠʥʝʨʮʠʘʣʴʥʳʭ ʟʘʨʷ-

ʜʦʚ ʚ ʨʘʤʢʘʭ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ.  ʂ ʘʥʘʣʠʟʫ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʳ 
ʚʝʨʥʸʤʩʷ ʧʦʟʞʝ.  

ʄʥʦʛʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʦʞʠʜʘʥʥʳʤʠ, ʥʦ ʦʥʠ 

ʥʝ ʷʚʣʷʶʪʩʷ ʛʠʧʦʪʝʟʘʤʠ ʠ ʠʤʝʶʪ ʩʪʨʦʛʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʦ-

ʚʣʠʷʪʴ ʥʘ ʦʩʥʦʚʳ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʠ ʤʠʢʨʦʤʝʭʘʥʠʢʠ. ʕʪʘ ʪʝʤʘ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʣʦʞʝʥʠʷ. 
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2.4.1. ʇʨʦʙʣʝʤʘ ç4/3è. 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝ-
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ʩ ʬʦʨʤʫʣʦʡ ɽ = mc2 ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʤʘʩʩʫ ʧʦʢʦʷɦ ʝʡʩʷ ʟʘʨʷ-

ʞʝʥʥʦʡ ʯʘʩʪʠʮʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʚʦʡʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ: ʣʠʙʦ 

ʯʝʨʝʟ ʢʚʘʜʨʘʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʟʘʨʷʜʘ, ʣʠʙʦ ʯʝʨʝʟ ʧʣʦʪʥʦʩʪʴ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʟʘʨʷʜʘ ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣ:  

ñ ñ
rf

=
fe

= dV
c

dV
c

me 22

2

22

)grad(
,           (2.39) 

ʛʜʝ: ɟ ʠ ʬ ï ʝʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʣʦʪʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 
ʟʘʨʷʜʘ ʠ ʧʦʪʝʥʮʠʘʣ ʵʪʦʛʦ ʟʘʨʷʜʘ. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ ʠʥʝʨʮʠʘʣʴʥʘʷ ʤʘʩʩʘ ʯʘʩʪʠʮʳ m 

ʩʚʷʟʘʥʘ ʩʦ ʩʚʦʠʤ ʠʤʧʫʣʴʩʦʤ P ʩʦʦʪʥʦʰʝʥʠʝʤ vP m= . ʊʘʢʦʝ ʞʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʠʤʝʝʪ ʤʝʩʪʦ (ʟʘʢʦʥ ʋʤʦʚʘ) ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʯʘʩʪʠʮʳ 
ʠʣʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʳ w ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʦʪʦʢʘ S:  

vS w= . 

ʄʦʞʥʦ ʙʳʣʦ ʧʨʝʜʧʦʣʦʞʠʪʴ (ʊʦʤʩʦʥ, 1881), ʯʪʦ ʪʝʤʠ ʞʝ 
ʩʚʦʡʩʪʚʘʤʠ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʵʥʝʨʛʠʠ ʧʦʣʷ ʟʘʨʷʜʘ:        

 vS ee w=  ,                              (2.40)  

ʛʜʝ 
2)grad(

2
f

e
=ew  ï ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ  

ʣɻʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ. 

ʇʨʦʙʣʝʤʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʚʦʟʥʠʢʣʘ ʧʦʩʣʝ ʧʦʜʦʙ-

ʥʳʭ ʥʝʫʜʘʯʥʳʭ ʧʦʧʳʪʦʢ ʩʚʷʟʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʤʘʩʩʫ ʟʘʨʷ-
ʞʝʥʥʦʡ ʯʘʩʪʠʮʳ ʩ ʝ yʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʤʧʫʣʴʩʦʤ ʠ ʢʠʥʝʪʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʤʝʭʘʥʠʢʝ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʪʘʢʦʡ ʩʚʷʟʠ ʤʦʛʣʦ ʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʫʶ ʧʨʠʨʦʜʫ ʚʝʱʝʩʪʚʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ ʧʦʣʷ ʈʝ ʟʘʨʷʜʘ 

ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʝʢʪʦʨ ʇʦʡʥʪʠʥʛʘ S, ʘ ʢʠʥʝʪʠʯʝ-
ʩʢʫʶ ʵʥʝʨʛʠʶ ʧʦʣʷ ʂʝ ʣʦʛʠʯʝʩʢʠ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʵʥʝʨʛʠʝʡ ʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ ʅ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʝʧʦʜʚʠʞʥʦʛʦ ʟʘʨʷʜʘ ʤʘʛʥʠʪʥʦʝ ʧʦ-

ʣʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʟʘʨʷʜʘ ʚʦʟʥʠʢʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʟʘ-
ʨʷʜ ʜʚʠʞʝʪʩʷ. ʂʘʟʘʣʦʩʴ ʙʳ, ʯʪʦ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʜʚʠʞʫʱʝʛʦʩʷ ʟʘ-

ʨʷʜʘ, ʠʤʝʶʱʠʡ ʩʢʦʨʦʩʪʴ v, ʜʦʣʞʝʥ ʠʤʝʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤ-

ʧʫʣʴʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʚʜʦʣʴ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ. 
ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘ ʵʪʦʤ ʧʫʪʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʪʨʫʜʥʦ-

ʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʚ ʪʦ ʚʨʝʤʷ ʨʝʰʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ɺʳʯʠʩʣʝʥʠʷ ʜʣʷ 
ʟʘʨʷʞʝʥʥʦʡ ʯʘʩʪʠʮʳ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʩʪʨʘʥ-
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ʩʪʚʝʥʥʦʛʦ ʟʘʨʷʜʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʚʦʜʠʣʠ ʢ ʩʣʝʜʫʶɦ ʠʤ ʥʝ ʭʘ-

ʨʘʢʪʝʨʥʳʤ ʜʣʷ ʤʝʭʘʥʠʢʠ ʩʦʦʪʥʦʰʝʥʠʷʤ:  
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   (2.41) 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʚ ʬʦʨʤʫʣʘʭ ʧʦʷʚʠʣʩʷ ʩʪʨʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 
ç4/3è ʚʤʝʩʪʦ ʝʜʠʥʠʮʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʦʙʣʝʤʘ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʡ ʤʘʩʩʳ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʧʨʦʙʣʝʤʳ 4/3è.  

ʌʦʨʤʫʣʳ (2.41) ʦʪʨʘʞʘʶʪ ʠʥʪʝʛʨʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ 
ʤʦʜʝʣʠ ʟʘʨʷʜʘ, ʚ ʢʦʪʦʨʦʡ ʚʝʩʴ ʟʘʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥ ʚ ʪʦʥʢʦʤ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʪɻʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʝʣ ʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʟʘʨʷʜʘ. ɽʩʣʠ ʟʘʨʷʜ ʥʘʧʦʤʠʥʘʣ çʤʳʣʴ-
ʥʳʡ ʧʫʟʳʨʴè (ʩʬʝʨʘ), ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʙʳʣ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʤʳ ʠʤʝʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ç4/3è.  
ʇʨʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʟʘʨʷʜʘ ʚ ʩʬʝʨʠʯʝʩʢʦʤ ʦʙʲʝʤʝ ʤʳ ʙʫʜʝʤ ʠʤʝʪʴ ʥʦʚʳʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ. ʇʨʠ ʣʶʙʳʭ ʜʨʫʛʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʦʢʘ-
ʟʳʚʘʣʩʷ ʚʩʝʛʜʘ ʙʦʣʴʰʝ 4/3. 

ʀʣʣʶʩʪʨʘʮʠʷ. ʇʘʣʣʠʘʪʠʚ ʚʤʝʩʪʦ ʨʝʰʝʥʠʷ ï ʪʠʧʠʯʥʳʡ ʧʨʠ-

ʤy ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʟʠʪʠʚʠʟʤʘ. ʅʝ ʟʥʘʷ, ʢʘʢ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ, ʧʦ-
ʟʠʪʠʚʠʩʪʳ ʧʦʜʤʝʥʷʶʪ ʨʝʰʝʥʠʝ ʩʣʦʚʝʩʥʳʤ çʩʫʨʨʦʛʘʪʦʤè, ʩʦʟʜʘ-

ʚʘʷ ʚʠʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʜʝʪʘʣʴʥʫʶ ʢʘʨʪʠʥʫ 

ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʯʘʩʪʠʮʳ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʘʨʷ-
ʜʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʝʢʪʦʨʘ ʇʦʡʥʪʠʥʛʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʨʷʜ, ʜʚʠʞʫʱʠʡʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ v 

ʚʜʦʣʴ ʦʩʠ z. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʣʶʙʦʡ ʵʣʝʤʝʥʪ ʟʘʨʷʜʘ ʠʤʝʝʪ ʦʜʥʫ ʠ 
ʪʫ ʞʝ ʩʢʦʨʦʩʪʴ v (ʩʤ. ʈʠʩ. 2.8.ʘ). ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʵʪʦʤ ʞʝ 

ʨʠʩʫʥʢʝ (ʩʤ. ʈʠʩ. 2.8.ʙ), ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʘʨʷʜʘ ʣʦʢʘʣʴʥʳʝ 

ʚʝʢʪʦʨʳ ʇʦʡʥʪʠʥʛʘ S ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʚʝʣʠʯʠʥʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ. 
ɺ ʪʦʯʢʘʭ, ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʦʩʠ z, ʧʣʦʪʥʦʩʪʴ ʚʝʢʪʦʨʘ S ʤʘʢ-

ʩʠʤʘʣʴʥʘ, ʘ ʥʘ ʦʩʝʚʦʡ ʣʠʥʠʠ ʦʥʘ ʨʘʚʥʘ ʥʫʣʶ, ʧʦʩʢʦʣʴʢʫ ʟʜʝʩʴ ʥʝʪ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 
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ʈʠʩ. 2.8. ɼʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ: ʘ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʚ ʜʚʠ-

ʞʫʝɦʤʩʷ ʟʘʨʷʜʝ; ʙ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʘ ʇʦʡʥʪʠʥʛʘ ʚ ʵʪʦʤ ʟʘ-
ʨʷʜʝ; ʚ) ʧʝʨʝʤʝʱʝʥʠʝ ʨʝʟʠʥʦʚʦʛʦ ʪʦʨʘ ʧʦ ʜʝʨʝʚʷʥʥʦʡ ʧʘʣʢʝ; IVCï 

ʤʛʥʦʚʝʥʥʳʡ ʮʝʥʪʨ ʩʢʦʨʦʩʪʝʡ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ ʇʦʡʥʪʠʥʛʘ ʥʘʧʦʤʠʥʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ 
ʨʝʟʠʥʦʚʦʛʦ ʪʦʨʘ, ʥʘʜʝʪʦʛʦ ʥʘ ʧʘʣʢʫ. ɺʥʫʪʨʝʥʥʠʝ ʩʣʦʠ ʪʦʨʘ ʟʘ ʩʯʪy 

ʪʨʝʥʠʷ ʦ ʧʘʣʢʫ ʥʝ ʧʝʨʝʤʝʱʘʶʪʩʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 2.8.ʚ. ʇʦ-

ʵʪʦʤʫ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʨʘ ʧʨʠʭʦʜʠʪʩʷ çʟʘʢʨʫʯʠʚʘʪʴè ʚʝʨʭʥʠʝ 
ʩʣʦʠ ʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʩʣʦʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʪʦʨʘ (ʠʤʝʶʱʠʝ 

ʬʦʨʤʫ ʦʢʨʫʞʥʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 2.8.ʚ) ʧʝʨʝʢʘʪʳʚʘʶʪʩʷ 

ʧʦ ʧʘʣʢʝ. ʀʭ ʤʛʥʦʚʝʥʥʳʡ ʮʝʥʪʨ ʩʢʦʨʦʩʪʝʡ (IVC) ʨʘʩʧʦʣʦʞʝʥ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʣʢʠ. ʄʛʥʦʚʝʥʥʳʤ ʮʝʥʪʨʦʤ ʩʢʦʨʦʩʪʝʡ ʜʣʷ ʜʚʠʞʫ-

ʱʝʛʦʩʷ ʟʘʨʷʜʘ ʩʣʫʞʠʪ ʦʪʨʝʟʦʢ (ʩʤ. ʈʠʩ. 2.8.ʙ), ʛʜʝ ʚʝʢʪʦʨ ʇʦʡʥ-

ʪʠʥʛʘ ʨʘʚʝʥ ʥʫʣʶ (S = 0). 
ɺʦʪ ʟʜʝʩʴ ʠ ʚʦʟʥʠʢʘʶʪ ʚʦʧʨʦʩʳ. ʇʦʯʝʤʫ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦ-

ʨʘ ʇʦʡʥʪʠʥʛʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʯʘ-

ʩʪʝʡ ʟʘʨʷʜʘ? ʇʦʯʝʤʫ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ, ʛʜʝ ʟʘʨʷʜ ʥʝʧʦʜʚʠʞʝʥ, 
ʥʝʪ ʢʨʫʛʦʚʦʛʦ ʧʦʪʦʢʘ ʚʝʢʪʦʨʘ ʇʦʡʥʪʠʥʛʘ, ʘ ʚ ʜʚʠʞʫʱʝʡʩʷ ʩʠʩʪʝ-

ʤʝ ʩʫʱʝʩʪʚʫʝʪ ʢʨʫʛʦʚʦʡ ʧʦʪʦʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʤʧʫʣʴʩʘ (ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʢʪʦʨʦʤ ʇʦʡʥʪʠʥʛʘ)? ʇʦʯʝʤʫ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ 

ʟʘʨʷʜʘ, ʠʤʝʶʱʠʝ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʠ ʦʜʠʥʘʢʦʚʫʶ 

ʧʣʦʪʥʦʩʪʴ, ʜʘʶʪ ʨʘʟʣʠʯʥʳʡ ʚʢʣʘʜ ʚ ʩʫʤʤʘʨʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-
ʥʳʡ ʠʤʧʫʣʴʩ ʟʘʨʷʜʘ? 

ɸʙʩʫʨʜʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʢʘʨʪʠʥʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʪʝʦ-

ʨʝʤʦʡ (ʃ.ɼ. ʃʘʥʜʘʫ), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʜʚʠʞʝʥʠʝ ʪʝʣʘ ʚʩʝʛʜʘ 
ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʫʤʤʫ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʜʚʠʞʝʥʠʡ: ʧʦ-

ʩʪʫʧʘʪʝʣʴʥʦʛʦ ʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʝʩʪʴ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʦʜʥʦʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ, 
ʪʦ ʦʥʦ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʠʥʝʨʮʠʘʣʥɹʦʡ ʩʠ-

ʩʪʝʤʝ. ɽʩʣʠ ʞʝ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʝʪ, ʪʦ ʝʛʦ ʥʝ ʜʦʣʞʥʦ 
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ʙʳʪʴ ʠ ʚ ʜʨʫʛʠʭ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ɿʜʝʩʴ ʷʚʥʦʝ ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʝ (ʨʘʩʭʦʞʜʝʥʠʝ) ʤʝʞʜʫ ʤʝʭʘʥʠʢʦʡ ʠ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʦʡ. 

ʇʦʣʦʞʝʥʠʝ ʫʩʫʛʫʙʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ. ʄʳ 
ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʟʘʨ̫ ʜ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʝʥ. ʅʦ ʵʪʦ ʣʠʰʴ 

ʛʠʧʦʪʝʟʘ. ʌʦʨʤʘ ʟʘʨʷʜʘ ʥʘʤ ʥʝʠʟʚʝʩʪʥʘ. ʉ ʪʝʤ ʞʝ ʫʩʧʝʭʦʤ ʤʳ 

ʤʦʞʝʤ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʟʘʨʷʜ ʠʤʝʝʪ ʬʦʨʤʫ ʵʣʣʠʧʩʦʠʜʘ ʩ ʨʘʚʥʦ-
ʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʘʨʷʜʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ ʧʘʨʘ-

ʜʦʢʩʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʉʢʘʣʷʨʥʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ ʧʨʠ-

ʥʠʤʘʝʪ çʪʝʥʟʦʨʥʳʡè ʭʘʨʘʢʪʝʨ: 

kiki vmP =
, 

ʛʜʝ Pi ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ ʟʘʨʷʜʘ;  

mik ï ʩʠʤʤʝʪʨʠʯʥʳʡ ʪʝʥʟʦʨ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ;  
vk  ï ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ. 

ʕʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʢʦʥʬʫʟ! ʂʘʢ ʤʳ ʫʙʝʜʠʣʠʩʴ, ʚʝʢʪʦʨ 
ʇʦʡʥʪʠʥʛʘ ʤʳ ʥʝ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʡ ʤʘʩʩʳ. ʏʪʦʙʳ çʠʩʧʨʘʚʠʪʴè ʵʪʦʪ ʤʥʦʞʠʪʝʣʴ ʠ ʩʚʟ̫ʘʪʴ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʫ ʩ ʤʝʭʘʥʠʢʦʡ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ ʦ ʩʫʱʝ-
ʩʪʚʦʚʘʥʠʠ ʫ ʟʘʨʷʜʘ ʤʘʩʩʳ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ. ʕʪʘ ʤʘʩʩʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʟʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘʨʷʜʘ, çʨʘʟʜʠ-

ʨʘʝʤʦʛʦè ʢʫʣʦʥʦʚʩʢʠʤʠ ʩʠʣʘʤʠ ʨʘʩʪʘʣʢʠʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʩʫʤʤʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠ ʥʝʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ çʤʘʩʩè ʜʦʣʞʥʘ 

ʜʘʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʫʶ ʠʥʝʨʮʠʘʣʴʥʫʶ ʤʘʩʩʫ ʯʘʩʪʠʮʳ. 

ʀʜʝʷ ʚ ʧʨʠʥʮʠʧʝ ʚʝʨʥʘʷ, ʥʦ ʝʸ ʨʝʘʣʠʟʘʮʠʷ ʘʙʩʫʨʜʥʘ. ʕʪʦ ʥʝ 
ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, ʧʦʩʢʦʣʴʢʫ çʧʣʶʩ-ʜʝʬʝʢʪʠʚʥʦʩʪʴè ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ çʤʠʥʫʩ-ʜʝʬʝʢʪʠʚʥʦʩʪʴʶè ʥʝ-

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʣʝʛʢʦ ʨʝʰʠʪʴ ʚ ʨʘʤʢʘʭ 
ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ ʚʝʪʚʠ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ. ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʫʶ 

ʚʝʪʚʴ, ʢʘʢ ʤʳ ʟʥʘʝʤ, ʬʠʟʠʢʠ çʥʝ ʫʚʠʜʝʣʠè.  

ʇʦʜʨʦʙʥʦʝ ʠʟʣʦʞʝʥʠʝ ʠʩʪʦʨʠʠ ʧʨʦʙʣʝʤʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 
ʤʘʩʩʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ [1], [2]. 

 
2.4.2. ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ ʟʘʢʦʥʘ ʋʤʦʚʘ. 

ʄʳ ʫʞʝ ʠʤʝʝʤ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʨʘʤʢʘʭ ʨʝʣʷʪʠ-

ʚʠʩʪʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʊʝʧʝʨʴ ʤʳ ʜʦʢʘʞʝʤ ʟʘʢʦʥ ʋʤʦʚʘ ʠ ʜʨʫ-
ʛʠʝ ʟʘʢʦʥʳ ʚ ʨʘʤʢʘʭ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. 
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ʇʫʩʪʴ ʥʝʢʦʪʦʨʳʡ ʧʦʪʝʥʮʠʘʣ ʬ ʩʦʟʜʘʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʷ ʩ 

ʦʙʠʣʴʥʦʩʪʴʶ ɟ/Ů. ɿʘʧʠʰʝʤ ʠʥʪʝʛʨʘʣ I: 

ñ f
µ

fµ
-

µ

fµ
Öf

e
ñ =
µ

fµ
f

e
-=ñ

µ

fµ
r= dV

tt
dV

t
dV
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I ])grad(

2

1
)grad(div[

222

1 2D   

(2.42)  

ʛʜʝ dV ï ʵʣʝʤʝʥʪ ʦʙʲʸʤʘ. 

ʀʩʧʦʣʴʟʫʷ ʪʝʦʨʝʤʫ ɻʘʫʩʩʘ, ʧʨʝʦʙʨʘʟʫʝʤ ʠʥʪʝʛʨʘʣ: 

ñ ñ f
µ

µe
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µ

fµ
f

e
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t
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t
I 20 )grad(

4
grad

2
n ,            (2.43)  

ʛʜʝ: dů ï ʵʣʝʤʝʥʪ ʧʦʚʝʨʭʥʦʩʪʠ; 

 nʦ ï ʝʜʠʥʠʯʥʘʷ ʥʦʨʤʘʣʴ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥ ,r ʤʳ ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ (2.42) 
ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ: 

sñ f³³f-ñ
µ

fµe
-=ñ

µ

fµ
f

e
-= ddV

t
dV

t
I 0

2

]]grad[grad[
)grad(

42
nvD  (2.44)  

ʇʨʠʨʘʚʥʠʚʘʷ ʫʨʘʚʥʝʥʠʷ (2.43) ʠ (2.44), ʧʦʣʫʯʠʤ ʟʘʢʦʥ ʩʦ-
ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʕʪʦʪ ʟʘʢʦʥ ʜʣʷ ʩʧʣʦʰʥʳʭ ʩʨʝʜ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʋʤʦʚʳʤ ʚ 1874 ʛ [3]:  

ñ =
µ
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+ñ s 00 dV
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unS ,                             (2.45)  

   ʛʜʝ:  vvS eu w
t

=f³³f+f
µ
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-

e
= }]]grad[grad[grad{

2
             (2.46) 

 ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʚʝʢʪʦʨʘ ʋʤʦʚʘ; 

 

2)grad(
2

f
e
=ew                                     (2.47)                          

ï ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʧʦʣʷ ʟʘʨʷʜʘ. 

ʋʨʘʚʥʝʥʠʝ (2.45) ʝʩʪʴ ʠʥʪʝʛʨʘʣʴʥʘʷ ʬʦʨʤʘ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝ-

ʥʠʷ ʥɻʝʨʛʠʠ ʋʤʦʚʘ. ʆʯʝʚʠʜʥʦ, ʫʨʘʚʥʝʥʠʷ (2.46) ʠ (2.47) ʧʨʝʢʨʘʩ-
ʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʦʪʥʦʰʝʥʠʷʤ ʤʝʭʘʥʠʢʠ ʅʴʶʪʦʥʘ. ʀʩʧʦʣʴʟʫʷ 

ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʤʳ ʤʦʞʝʤ ʜʘʪʴ ʢʦʨʨʝʢʪʥʦʝ ʚʳʯʠʩʣʝʥʠʝ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ. ʇʦʣʫʯʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʟʘ-
ʨʷʜʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤ:r  

     ñ= ;
2

1
2

dVw
c

m ee         ñ= dV
c

ue SP
2

1
        Pe = mev       

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʜʦʢʘʟʘʥʳ ʧʦʟʞʝ [4], [5].        
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʝʢʪʦʨʘ ʇʦʡʥʪʠʥʛʘ, ʪʦ ʝʛʦ ʥʝʧʨʠʤʝʥʠʤʦʩʪʴ ʜʣʷ 

ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʦʯʝʚʠʜʥʘ. 

 
2.4.3. ɿʘʢʦʥ ʃʝʥʮʘ ʜʣʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 

ʊʝʧʝʨʴ ʤʳ ʦʧʠʰʝʤ ʠ ʜʦʢʘʞʝʤ ʜʨʫʛʦʡ ʚʘʞʥʳʡ ʟʘʢʦʥ ʩʦʭʨʘ-

ʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ ʢʠʥʝʪʠʯʝʩʢʦʡ 
ʵʥʝʨʛʠʠ ʜʣʷ ʧʦʣʷ ʟʘʨʷʜʘ. ɺʨʷʜ ʣʠ ʚʳʟʦʚʝʪ ʩʦʤʥʝʥʠʝ ʬʘʢʪ, ʯʪʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʙʣʘʜʘʝʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ. ʅʘʣʠ-

ʯʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʤʧʫʣʴʩʘ ʧʦʣʷ ʩʚʠʜʝʪʝʣʩɹʪʚʫʝʪ ʦʙ ʵʪʦʤ. 
ʆʜʥʘʢʦ ʤʳ ʧʨʠʚʝʜʸʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʯʪʦʙʳ ʜʘʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ 

ʷʚʣʝʥʠʡ.  

ʉʥʘʯʘʣʘ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʢʠʥʝʪʠʯʝʩʢʦʡ 
ʵʥʝʨʛʠʠ ʧʦʣʷ ʟʘʨʷʜʘ. ɽʩʣʠ ʥʘ ʟʘʨʷʜ ʚʦʟʜʝʡʩʪʚʫʶʪ ʚʥʝʰʥʠʝ ʩʠʣʳ, 

ʟʘʨʷʜ ʫʩʢʦʨʷʝʪʩʷ, ʠ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʧʦʣʷ ʟʘʨʷʜʘ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ. ʋʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʘ ʤʳ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 
ʧʨrʞʦʢ (ʧʝʨʝʭʦʜ) ʟʘʨʷʜʘ ʠʟ ʦʜʥʦʡ ʩʦʧʫʪʩʪʚʫʁ ʱʝʡ ʠʥʝʨʮʠʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ ʚ ʜʨʫʛʫʶ. ʉʦʧʫʪʩʪʚʫʶɦ ʘʷ ʠ ʫʩʢʦʨʝʥʥʘʷ ʩʠʩʪʝ-

ʤʳ ʦʪʩʯʝʪʘ ʠʤʝʶʪ ʨʘʚʥʳʝ ʩʢʦʨʦʩʪʠ ʚ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʤ ʠʥʪʝʨʚʘ-
ʣʝ ʚʨʝʤʝʥʠ. ɺ ʥʠʭ ʩʢʦʨʦʩʪʴ ʯʘʩʪʠʮʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʚʙʣʠʟʠ. 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ Eq = ī gradʬ ʚ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ 
ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʠ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ A ʨʘʚʝʥ ʚ ʥʝʡ ʥʫ-

ʣʶ. ʋʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʘ ʚʦʟʙʫʞʜʘʝʪ ʜʦʙʘʚʦʯʥʦʝ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʝ ʧʦʣʝ E', ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝʤ ʚʝʢʪʦʨʥʦʛʦ 
ʧʦʪʝʥʮʠʘʣʘ ɸ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʣʝ E' ʥʝ ʷʚʣʷʝʪʩʷ ʬʘʨʘʜʝʝʚʩʢʠʤ. 

ʕʪʦ ʧʦʣʝ ʤʳ ʥʝ ʤʦʞʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʝʥʝʙʨʝʞʠʤʦ 

ʤʘʣʫʶ ʚʝʣʠʯʠʥʫ. ɺ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ ʦʥʦ ʨʘʚʥʦ:  

tct µ
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µ
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1'                               (2.48)  

ʇʦʜʯʝʨʢʥʸʤ ʨʘʟʣʠʯʠʝ ʩʪʦʨʦʥʥʝʛʦ ʧʦʣʷ ɽf ʦʪ ʧʦʣʷ E'. ʉʪʦ-

ʨʦʥʥʝʝ ʧʦʣʝ ɽf ʚʦʟʥʠʢʘʝʪ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʧʨʠ 
ʜʚʠʞʝʥʠʠ ʤʠʤʦ ʥʝʛʦ ʟʘʨʷʜʘ q. ʇʦʣʝ E' ʨʦʞʜʘʝʪʩʷ ʚ ʩʦʧʫʪʩʪʚʫʁ -

ʱʝʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ (v = 0) ʧʨʠ ʫʩʢʦʨʝʥʠʠ ʟʘʨʷʜʘ ʠ ʚʦʟʜʝʡʩʪʚʫʝʪ 

ʥʘ ʩʘʤ ʟʘʨʷʜ (ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ), ʦʙʫʩʣʘʚʣʠʚʘʷ ʵʣʝʢ-
ʪʨʦʤʘʛʥʠʪʥʫʶ ʠʥʝʨʮʠʶ. ʇʦʣʝ E' ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʘʷ ʨʝʘʢʮʠʷ ʠʥʝʨ-

ʮʠʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʫʩʢʦʨʝʥʠʶ ʟʘʨʷʜʘ. 
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 ʇʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʜʸʪ ʥʘ ʫʩʢʦʨʝʥʠʝ ʪʦʯʝʯʥʦʛʦ 

ʟʘʨʷʜʘ, ʨʘʚʥʘ:  

2
'

2
v

vE
t

p ek
µ

µ
m=r= ,                         (2.49)  

ʛʜʝ Õe ï ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ. 

ʕʪʘ ʤʦʱʥʦʩʪʴ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʩʯʪyʘ ʚ ʤʝʭʘʥʠʢʝ ʅʴʶʪʦʥʘ. ʊʝʧʝʨʴ ʤʳ ʜʦʣʞʥʳ ʦʧʠʩʘʪʴ ʵʪʫ ʤʦ-
ʜʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ.   

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʟʘʢʦʥʘ ʃʝʥʮʘ [6]. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʟʘʢʦʥʘ 

ʃʝʥʮʘ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ ɻʨʠʥʘ ʜʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘ-
ʣʘ:  
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ʛʜʝ: G ʠ M  ïʚʝʢʪʦʨʘ ʜʚʫʭ ʥʝʢʦʪʦʨʳʭ ʧʦʣʝʡ. 
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1
- '   ʙʫʜʝʪ ʧʦʣʝʤ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʪyʩʷ ʫʩʢʦ-

ʨʝʥʥʳʤ ʟʘʨʷʜʦʤ, ʘ m/AM = . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ-

ʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʩʪʘʥʜʘʨʪʥʦʡ 

ʬʦʨʤʝ (ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʃʝʥʮʘ):  
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ï ʪɻʦ ʧʣʦʪʥʦʩʪʴ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨ-

ʛʠʶ ʟʘʨ̫ ʜʘ;  
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=kw                            (2.53) 

ï ʵʪʦ ʝʩʪʴ ʧʣʦʪʥʦʩʪʴ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦʣʷ ʟʘʨʷʜʘ.  
ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ:  
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ʛʜʝ emï ʧʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʤʘʩʩʳ ʟʘʨʷʜʘ. 

 

 



105 

ʚ) ]}rot[div{
2

1
A

A
A

A
S ³

µ

µ
+

µ

µ

m
-=

tt
L                        (2.54)  

ï ʪɻʦ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʣʠ ʚʝʢʪʦʨ ʃʝʥʮʘ).  

ɺr ʨʘʞʝʥʠʝ (2.51) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ, ʢʦ-
ʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ ʧʨʘʚʠʣʘ ʃʝʥʮʘ. ɺ 

ʩʣʝʜʫʶʱʝʤ ʧʘʨʘʛʨʘʬʝ ʤʳ ʧʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʵʪʦʪ ʟʘʢʦʥ ʧʨʠʤʝ-
ʨʦʤ. 

 
2.4.4. ɹʘʣʘʥʩ ʵʥʝʨʛʠʠ ʜʣʷ ʣɻʝʤʝʥʪʘʨʥʦʛʦ ʪʦʢʘ. 

ʊʝʧʝʨʴ ʧʨʝʜʩʪʦʠʪ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʙʘ-

ʣʘʥʩʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʨʠʤʝʨʝ. ɺ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʵʣʝʤʝʥʪʘ ʪʦʢʘ ʦʧʨʝʜʝʣʷ-
ʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 
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ʇʦʜʩʪʘʚʣʷ ̫ʚʳʨʘʞʝʥʠʝ (2.55) ʚ ʫʨʘʚʥʝʥʠʝ (2.50), ʤʳ ʤʦʞʝʤ 

ʟʘʧʠʩʘʪʴ ʪʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ:  

1. ʇʣʦʪʥʦʩʪʴ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʪʦʢʘ 
ʨʘʚʥʘ:  
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʦʙʣʘʜʘʝʪ 
ʨʘʜʠʘʣʴʥʦʡ ʩʠʤʤʝʪʨʠʝʡ. ʇʣʦʪʥʦʩʪʴ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʫʙʳ-

ʚʘʝʪ ʢʘʢ r4.  

2. ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʚʝʢʪʦʨ ʃʝʥʮʘ), 
ʦʢʨʫʞʘʶʱʝʛʦ ʵʣʝʤʝʥʪʘʨʥʳʡ ʪʦʢ, ʨʘʚʥʘ:  
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ʊʝʧʝʨʴ ʥʘʤ ʩʣʝʜʫʝʪ ʦʙʩʫʜʠʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʀʟʤʝʥʝʥʠʝ ʧʣʦʪʥʦʩʪʠ 
ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ d2wk, ʦʢʨʫʞʘʶʱʝʡ ʵʣʝʤʝʥʪ ʪʦʢʘ, ʩʚʷʟʘʥʦ ʩ 

ʧʣʦʪʥʦʩʪʴʶ ʧʦʪʦʢʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ d2SL. ʇʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ 

d2SL, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʚʘʜʨʘʪʘ ʩʠʣʳ ʪʦʢʘ I 2 
ʚʦ ʚʨʝʤʝʥʠ.  
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ɽʩʣʠ ʚʝʣʠʯʠʥʘ ʪʦʢʘ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ) ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ, ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ d2SL ʧʦʣʦʞʠ-

ʪʝʣʴʥʘ ʠ d2SL ʥʘʧʨʘʚʣʝʥʘ ʚʜʦʣʴ ʨʘʜʠʫʩʘ. ʆʥʘ ʫʚʝʣʠʯʠʚʘʝʪ ʢʠʥʝ-
ʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʧʦʣʷ, ʦʢʨʫʞʘʶʱʝʛʦ ʵʣʝʤʝʥʪ ʪʦʢʘ. ɽʩʣʠ ʞʝ ʪʦʢ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʪʦʛʜʘ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ d2SL ʜʚʠʞʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʪ.ʝ. ʥʘʧʨʘʚʣʝʥʘ ʢ ʵʪʦʤʫ ʵʣʝʤʝʥʪʫ ʪʦʢʘ. ʇʦʪʦʢ ʃʝʥʮʘ 
ʩʪʨʝʤʠʪʩʷ ʧʦʜʜʝʨʞʘʪʴ ʠ ʩʦʭʨʘʥʠʪʴ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʚ ʵʪʦʤ ʵʣʝʤʝʥ-

ʪʝ.  

ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʪʦʢʘ, ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʢʠʥʝ-
ʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʦʟʥʠʢʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʙʝʟʦ ʚʩʷʢʦʛʦ ʟʘʧʘʟʜʳʚʘʥʠʷ, ʪ.ʝ. ʤʛʥʦʚʝʥʥʦ. ʇʨʠ ʣʶʙʦʤ 

ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʪʦʢʘ ʧʦʪʝʨʠ ʥʘ ʠʟʣʫʯʝʥʠʝ ʦʪʩʫʪʩʪʚʫʶʪ. ɿʘ-
ʤʝʪʠʤ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ d2SL, ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʵʣʝʤʝʥʪʘ ʪʦʢʘ ʢʘʢ 1/r 3. ɺ ʧʨʦʪʠʚʦʚʝʩ ʚʝʢʪʦ-

ʨʫ ʋʤʦʚʘ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʢʦʥʚʝʢʪʠʚʥʳʡ ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ ʟʘ-
ʨʷʜʦʤ.   

 
2.4.5. ʀʟʣʫʯʘʝʪ ʣʠ ʫʩʢʦʨʝʥʥʳʡ ʵʣʝʢʪʨʦʥ? 

ʀʪʘʢ, ʤʳ ʫʙʝʜʠʣʠʩʴ, ʯʪʦ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ 

ʭʦʨʦʰʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʨʘʤʢʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʤʝ-

ʭʘʥʠʢ. ʕʪʦ ʤʳ ʧʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʪʘʢʞʝ ʥʘ ʧʨʠʤʝʨʘʭ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ ʟʘʨʷʜʦʚ ʠ ʥʘ ʘʥʘʣʠʟʝ ʧʘʨʘʜʦʢʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʘʛʥʠʪʥʳʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʟʘʨʷʜʦʚ ʠ ʪʦʢʦʚ. ʀʟʣʫʯʝʥʠʝ, ʢʘʢ ʠ ʧʦʛʣʦʱʝʥʠʝ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ï ʪɻʦ ʜʠʩʩʠʧʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ, ʩʚʷʟʘʥ-

ʥʳʡ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ. ʂʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʚʝʪʚʴ ʦʧʠʩʳ-

ʚʘʝʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʟʘʨʷʜʦʚ.  
ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʨʦʚʥʷ. ʇʝʨ-

ʚʳʡ ʫʨʦʚʝʥʴ ï ʵʪʦ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʚʦʣʥ (ʚʦʣʥʦʚʘʷ ʚʝʪʚʴ 

ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ). ɺʦʣʥʦʚʘʷ ʦʧʪʠʢʘ, ʠʟʣʫʯʝʥʠʝ ʚʦʣʥ ʘʥʪʝʥ-
ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ ʚʩʝ 

ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʚʦʣʥʦʚʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ. ʂ 

ʵʪʦʡ ʞʝ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʨʷʜʦʚ ʩ ʧʦʣʷʤʠ 
ʚ ʚʘʢʫʫʤʥʳʭ ʉɺʏ ʧʨʠʙʦʨʘʭ ʠ ʫʩʢʦʨʠʪʝʣʷʭ ʯʘʩʪʠʮ. ɿʜʝʩʴ ʝʩʪʴ 

ʩʧʝʮʠʬʠʢʘ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʩʧʝʮʠʘʣʴʥʦ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥ ɹï ʵʪʦ ʫʨʦʚʝʥʴ ʤʠʢʨʦʤʠʨʘ, ʛʜʝ ʟʘʨʷʜʳ (ʵʣʝʢ-
ʪʨʦʥʳ, ʧʨʦʪʦʥʳ, ʷʜʨʘ ʠ ʪ.ʜ.) ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʡ ʚʦʣʥʦʡ. ɿʜʝʩʴ ʧʦʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʷʚʣʝʥʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʣʦʛʠ-
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ʯʝʩʢʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʢʦʨʧʫʩʢʫʣʷʨʥʦ-ʚʦʣʥʦʚʦʡ ʜʫʘʣʠʟʤ ʟʘʚʝʣʠ 

ʬʠʟʠʢʫ ʚ ʪʫʧʠʢ. ʕʪʦ ʙʦʣʴʰʘʷ ʦʪʜʝʣʥɹʘʷ ʪʝʤʘ.  

  ʀʟʣʫʯʝʥʠʝ ʠʥʝʨʮʠʘʣʴʥʦʛʦ ʟʘʨʷʜʘ.  ʀʟ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣ-
ʣʘ ʚ ʢʫʣʦʥʦʚʩʢʦʡ ʢʘʣʠʙʨʦʚʢʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʩʢʦʨʝʥʥʳʝ ʠʥʝʨʮʠ-

ʘʣʴʥʳʝ ʟʘʨʷʜʳ ʥʝ ʠʟʣʫʯʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʚʦʣʥʫ ʚʦʧʨʝʢʠ 

ʩʣʦʞʠʚʰʠʤʩʷ ʧʨʝʜʨʘʩʩʫʜʢʘʤ. ʀʟʣʫʯʝʥʠʝ ʩʦʟʜʘʶʪ ʙʝʟʠʥʝʨʮʠʘʣʴ-
ʥʝr ʟʘʨʷʜʳ.  ʕʪʦʪ ʚʳʚʦʜ ʠʤʝʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝ-

ʥʠʝ. ʆʙʨʘʪʠʤʩʷ ʢ ʥʝʟʘʚʠʩʠʤʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ɺʦʪ ʯʪʦ ʧʠʰʝʪ 

ʖ.ʂ. ʉʘʭʘʨʦʚ [7]: çʋʩʢʦʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʳʪʳʚʘʁ ʪ ʵʣʝʢʪʨʦʥʳ 
ʫ ʢʘʪʦʜʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʫʰʢʠ ʢʠʥʝʩʢʦʧʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʣʝʚʠʟʦ-

ʨʘ, ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʧʨʝʚʳʰʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʫʩʢʦ-

ʨʝʥʠʷ ʚ ʮʠʢʣʠʯʝʩʢʠʭ ʫʩʢʦʨʠʪʝʣʷʭ, ʥʦ ʠʟʣʫʯʝʥʠʝ ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʤ 
ʜʠʘʧʘʟʦʥʝ ʚʙʣʠʟʠ ʪʝʣʝʚʠʟʦʨʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷé. ɺ ʮʠʢʣʠʯʝʩʢʠʭ 

ʫʩʢʦʨʠʪʝʣʷʭ... (ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ) ... ʠʩʪʦʯʥʠʢʦʤ ʩʠʥʭʨʦʪʨʦʥʥʦ-

ʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝ ʩʘʤʠ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʥʦ ʚʦʟʙʫʞ-
ʜʘʝʤʳʝ ʠʤʠ ʘʪʦʤʳ ʛʘʟʘ (ʘʟʦʪ, ʘʨʛʦʥ), ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʥʝʠʟʙʝʞ-

ʥʦ ʦʩʪʘʝʪʩʷ ʚ ʢʘʤʝʨʝ ʧʨʠʙʦʨʘ ʧʦʩʣʝ ʝʛʦ ʧʨʦʤʳʚʢʠ ʠ ʚʘʢʫʫʤʠʨʦ-

ʚʘʥʠʷ. (ʇʨʠ ʨʘʟʨʷʞʝʥʠʠ 10-13 ʤʤ. ʨʪ. ʩʪ. ʚ 1 ʩʤ3 ʩʦʜʝʨʞʠʪʩʷ 4000 
ʘʪʦʤʦʚ ʛʘʟʘ)é 

é.. ʆʜʥʘʢʦ ʵʣʝʤʝʥʪʘʨʥʳʡ ʨʘʩʯʸʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʠʥ-

ʭʨʦʪʨʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʉʀ) ʥʝ ʤʦʞʝʪ ̫ʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʦʨ-
ʤʘʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʯʘʩʪʠʮ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʝʝ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ 

ʨʘʟʣʠʯʥʦʛʦ ʜʠʘʤʝʪʨʘ ʚʘʨʴʠʨʫʝʪʩʷ ʥʘ ʜʚʘ ʧʦʨʷʜʢʘ ʠ ʙʦʣʝʝ, ʯʪʦ 

ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʚʝʜʸʥʥʦʡ ʥʠʞʝ ʪʘʙʣʠʮʝ, ʪʦʛʜʘ ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʉʀ 
ʥʘ ʚʩʝʭ ʫʩʢʦʨʠʪʝʣʷʭ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠè. 

 

ʊʘʙʣʠʮʘ 3 

 
ɺ ʧʘʨʘʤʝʪʨ s = an/an(ʜʫʙʥʘ) ʚ ʊʘʙʣʠʮʝ 3 ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʫʩʢʦʨʠʪʝʣʝʡ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʫʩʢʦʨʝʥʠʶ 
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ʫʩʢʦʨʠʪʝʣʷ ʚ ɼʫʙʥʝ. ʂʘʢ ʤʳ ʚʠʜʠʤ, ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʤʝʥʷʝʪʩʷ ʦʪ 1 

ʜʦ 30.  ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨ ʠʟʣʫʯʝʥʠʷ, ʢʘʢ ʧʠʰʝʪ ʘʚʪʦʨ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʟʤʝʥʷʝʪʩʷ. ʉʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ ʚ ʫʩʢʦʨʠʪʝʣʷʭ ʥʝ ʠʟʣʫʯʘʶʪ 
ʧʨʠ ʜʚʠʞʝʥʠʠ, ʭʦʪʷ ʠʤ ʧʳʪʘʶʪʩʷ ʧʨʠʧʠʩʘʪʴ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ, 

çʩʠʥʭʨʦʪʨʦʥʥʦʝ ʠʟʣʫʯʝʥʠʝè ʠ çʪʦʨʤʦʞʝʥʠʝè. 

ɺ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ ʤʳ ʫʞʝ ʧʠʩʘʣʠ, ʯʪʦ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ 
ʚʝʪʚʴ ʠ ʚʦʣʥʦʚʘʷ ʚʝʪʚʴ ʨʝʰʝʥʠʡ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʥʝʟʘʚʠʩʠ-

ʤʳ. ʇʦʵʪʦʤʫ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʥʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʦʡ. ʅʫʞʝʥ ʥʝʢʠʡ çʧʦ-
ʩʨʝʜʥʠʢè. ʆʙʳʯʥʦ ʪʘʢʠʤ ʧʦʩʨʝʜʥʠʢʦʤ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʜʠʩʩʠʧʘ-

ʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʈʝʣʝʷ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʠʮʳ. ʂ ʵʪʦʤʫ ʚʦʧʨʦ-

ʩʫ ʤʳ ʧʦʟʞʝ ʚʝʨʥʸʤʩʷ. 
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2.5. ʂʃɸʉʉʀʏɽʉʂɸʗ ʊɽʆʈʀʗ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ɿɸ-

ʈʗɼʆɺ ʀ ʊʆʂʆɺ 

ɺʚʝʜʝʥʠʝ 

2.5.1. ʂʣʘʩʩʠʯʝʩʢʠʡ ʣʘʛʨʘʥʞʠʘʥ ʜʣʷ ʜʚʫʭ ʟʘʨʜ̫ʦʚ 

2.5.2. ʄʝʭʘʥʠʢʘ ʢʚʘʟʠʥʝʡʪʨʘʣʴʥʳʭ ʩʠʩʪʝʤ 

2.5.3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʨʷʜʦʚ ʠ ʪʦʢʦʚ  

2.5.4. ʉʪʘʨʳʝ ʧʨʦʙʣʝʤʳ ʠ ʥʦʚʳʝ ʦʙʲʷʩʥʝʥʠʷ 

2.5.5. çʂʦʥʚʝʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣè 

 
ɺʚʝʜʝʥʠʝ. 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʨʷʜʦʚ ʠ ʪʦ-
ʢʦʚ. ʆʙʳʯʥʦ ʬʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʪʘʢʠʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ, ʧʦʩʪʫʣʠʨʫʝʪʩʷ. ʇʨʠʯʤy ʟʘʧʠʩʳʚʘʶʪ ʚʳʨʘʞʝʥʠʝ ʥʝʢʦʨ-

ʨʝʢʪʥʦʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʨʦʪʠʚʦʨʝʯʠʷʤ ʠ ʦʰʠʙʢʘʤ. ʄʳ ʜʘʜʠʤ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʚʳʚʦʜ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʫ-

ʱʝʥʠʡ ʠʣʠ ʛʠʧʦʪʝʟ. ʅʘʩ ʙʫʜʫʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʷʚ-

ʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʘʛʥʝʪʠʟʤʘ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʦʯʝʥʴ ʤʥʦʛʦ ʦʰʠʙʦʢ ʠ 
ʧʫʪʘʥʠʮʳ ʚ ʦʙʲʷʩʥʝʥʠʠ ʷʚʣʝʥʠʡ. 

 

2.5.1. ʂʣʘʩʩʠʯʝʩʢʠʡ ʣʘʛʨʘʥʞʠʘʥ ʜʣʷ ʜʚʫʭ ʟʘʨʷʜʦʚ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʠʥʪʝʛʨʘʣ ʜʝʡʩʪʚʠʷ ʤʳ ʧʦʣʫʯʠʤ ʥʘ ʦʩʥʦʚʝ ʨʝ-

ʣʷʪʠʚʠʩʪʩʢʦʛʦ ʠʥʪʝʛʨʘʣʘ ʜʝʡʩʪʚʠʷ. ɺʩʧʦʤʥʠʤ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛ-
ʥʠʪʥʘʷ ʤʘʩʩʘ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʚʝʣʠʯʠʥʫ ʟʘʨʷʜʘ ʠ ʧʦʪʝʥʮʠʘʣ ʠʣʠ 

ʯʝʨʝʟ ʢʚʘʜʨʘʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʦʙʘ ʧʦʜʭʦʜʘ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

dV
c
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ɿʘʧʠʰʝʤ ʠʥʪʝʛʨʘʣ ʜʝʡʩʪʚʠʷ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʟʘʨʷʜʘ: 

ññ
rf

-ñ =ñ
rf

-ñ =-= dVds
c

dsdV
c

c
c

dscm
c

S e ]
2

[
1

]
2

[
11

2

22
      

(2.58) 

ʊʝʧʝʨʴ ʧʨʝʦʙʨʘʟʫʝʤ ʚʥʫʪʨʝʥʥʠʡ ʠʥʪʝʛʨʘʣ: 

ñ=ñ ñ ñ r
f

=rf=
rf

- dsjA
c

dxc
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c
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          (2.59) 

ɺ ʚʳʨʘʞʝʥʠʠ (2.59) ʧʦʷʚʠʣʠʩʴ 4-ʚʝʢʪʦʨ 
c

u
A i

i

f
=   ʠ  ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʡ ʤʦʤʝʥʪ idxr . 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʟʘʨʷʞʝʥʥʘʷ ʯʘʩʪʠʮʘ ʨʘʩʧʘʣʘʩʴ ʥʘ ʜʚʝ ʨʘʟʣʠʯ-

ʥʳʝ ʯʘʩʪʠ, ʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʟʘʨʷʜʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʳ ʜʦʣʞʥʳ ʟʘʧʠʩʘʪʴ ʚʳʨʘʞʝʥʠʝ (2.58) ʚ ʩʣʝʜʫʁ ʱʝʤ ʚʠʜʝ: 

dsucucAAdsucAdxcA iiiiiiii )()(
2

1

2

1

2

1 )2(
2

)1(
1

)2()1( r+rñ ñ +=ñ r=r  

ʏʠʩʣʦʚʳʝ ʠʥʜʝʢʩʳ 1 ʠ 2 ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʯʘʩʪʠ-
ʮʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʳʨʘʞʝʥʠʝ ʤʦʞʥʦ (2.58) ʪʝʧʝʨʴ ʤʳ ʤʦʞʝʤ 

ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʠʜʫ: 

dsdVuuuu
c

S iiiiññ fr-fr+rf+fr--= ])([
2

1
22

)2()1(
21

)1()2(
2111  

ʊʝʧʝʨʴ, ʧʦʤʝʥʷʚ ʧʦʨʷʜʦʢ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʤʳ ʧʨʦʠʥʪʝʛʨʠ-

ʨʫʝʤ ʧʦ ʦʙʲʝʤʫ ʢʘʞʜʦʝ ʩʣʘʛʘʝʤʦʝ. ʇʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʤʳ 
ʜʦʣʞʥʳ ʫʯʝʩʪʴ ʦʯʝʥʴ ʤʘʣʳʝ ʨʘʟʤʝʨʳ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ. ʇʦɻ ʪʦ-

ʤʫ ʚ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʧʦʪʝʥʮʠʘʣ ʚ ʦʙʲʤyʝ ʦʜʥʦʡ ʯʘʩʪʠʮʳ, ʩʦʟʜʘʚʘ-

ʝʤʳʡ ʜʨʫʛʦʡ ʯʘʩʪʠʮʝʡ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʩʪʦʷʥʥʳʤ. ɺ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ, ʠʥʪʝʛʨʘʣ ʧʦ ʧʣʦʪʥʦʩʪʠ ʟʘʨʷʜʘ ʙʫʜʝʪ ʨʘʚʝʥ ʚʝʣʠʯʠʥʝ ʵʪʦʛʦ 

ʟʘʨʷʜʘ. 
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ʀʪʘʢ, ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ ʠʥʪʝʛʨʘʣ ʜʝʡʩʪʚʠʷ ʜʣʷ ʜʚʫʭ ʯʘʩʪʠʮ 
ʨʘʚʝʥ: 
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ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʯʣʝʥʳ ʩʠʤʤʝʪʨʠʯʥʳ ʠ ʨʘʚʥʳ   
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   (2.61) 

ʄʳ ʭʦʪʠʤ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ. 
ɼʣʷ ʧʦʠʩʢʘ, ʥʘʧʨʠʤʝʨ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʧʝʨʚʦʡ ʯʘʩʪʠʮʳ ʚʪʦ-

ʨʘʷ ʯʘʩʪʠʮʘ ʦʩʪʘʝʪʩʷ çʟʘʤʦʨʦʞʝʥʥʦʡè. ɽ yʢʦʦʨʜʠʥʘʪʳ ʠ ʩʢʦʨʦʩʪʠ 

ʥʝ ʚʘʨʴʠʨʫʶʪʩʷ (ʧʦʩʪʦʷʥʥʳ). ʇʦʵʪʦʤʫ ʤʳ ʤʦʞʝʤ ʠʩʢʣʶʯʠʪʴ ʧʦ-
ʩʣʝʜʥʠʡ ʯʣʝʥ ʚ ʠʥʪʝʛʨʘʣʝ ʜʝʡʩʪʚʠʷ ʢʘʢ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ. 

ʉʦʚʝʨʰʝʥʥʦ ʘʥʘʣʦʛʠʯʥʦ ʤʳ ʤʦʞʝʤ ʧʦʩʪʫʧʠʪʴ ʩ ʧʝʨʚʳʤ ʯʣʝʥʦʤ 

ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʝʩʣʠ ʤʳ ʙʫʜʝʤ ʠʩʢʘʪʴ ʪʨʘʝʢʪʦʨʠʶ 
ʚʪʦʨʦʡ ʯʘʩʪʠʮʳ. ʀʪʘʢ, ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʚʘʨʠ-

ʘʥʪʳ ʠʥʪʝʛʨʘʣʦʚ ʜʝʡʩʪʚʠʷ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʯʘʩʪʠʮ. 

][
1 )1()2(

1
2

11 ii dxAedscm
c

S -ñ= ;     ][
1 )2()1(

2
2

22 ii dxAedscm
c

S -ñ=  

ʄʳ ʥʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʟʘʨʷʜʦʚ, ʘ ʧʝʨʝʡʜʸʤ ʢ ʧʦʠʩʢʫ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʜʣʷ ʢʣʘʩʩʠʯʝ-

ʩʢʦʛʦ ʩʣʫʯʘʷ (v ç c). ɺ ʫʯʝʙʥʠʢʘʭ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʢʣʘʩʩʠʯʝʩʢʦʤʫ 

ʦʧʠʩʘʥʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʧʫʩʢʘʶʪ ʦʰʠʙʢʫ. ʏʣʝʥ ʚʠʜʘ iidxeA  

ʥʝʢʦʨʨʝʢʪʥʦ çʫʧʨʦʱʘʶʪè: 

dtedsueAdxeA iiii Avº=  

ʄʳ ʜʘʜʠʤ ʩʪʨʦʛʠʡ ʚʳʚʦʜ. ɿʘʧʠʰʝʤ, ʢʘʢ ʦʙʳʯʥʦ: 

dt
v

mdscm
2

2

1
2

1 º-   ʠ   
)2()1(

21
)1()2(

1 iiii uuedxAe f=  

ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ 4-ʚʝʢʪʦʨʦʚ ʝʩʪʴ ʠʩʪʠʥʥʳʡ 

ʩʢʘʣʷʨ.  
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ʇʨʦʠʟʚʝʜʝʥʠʝ 4-ʩʢʦʨʦʩʪʝʡ ʤʦʞʥʦ ʨʘʩʢʨʳʪʴ, ʠʩʧʦʣʴʟʫʷ ʘʧ-

ʧʘʨʘʪ ʢʚʘʪʝʨʥʠʦʥʦʚ: 
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2

2
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ʀʪʘʢ, ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ 

ʜʚʠʞʝʥʠʝ ʜʚʫʭ ʟʘʨʷʜʦʚ ʨʘʚʥʳ 

ù
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ø
é
ê

è -
+f--=
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2
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2
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2
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e
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L

vv
       (2.62)                    

ʠ  
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é
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2
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2 c
e

vm
L

vv
                       (2.63) 

ɿʘʤʝʯʘʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʨʘʞʝʥʠʡ (2.62) ʠ (2.63) ʷʚ-

ʣʷʝʪʩʷ ʠʭ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ. 
ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʧʨʠʯʠʥʫ ʦʰʠʙʦʢ ʧʨʠ ʘʥʘʣʠʟʝ ʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡ.  

ʆʙʱʠʡ ʧʦʜʭʦʜ ʢ ʩʠʩʪʝʤʝ ʟʘʨʷʜʦʚ.  ʄʳ ʪʝʧʝʨʴ ʤʦʞʝʤ ʠʩʧʨʘ-

ʚʠʪʴ ʦʰʠʙʢʠ ʚ ʦʧʠʩʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʝʨʮʠʘʣʴʥʳʭ ʟʘʨʷʜʦʚ. 
ʅʘʧʦʤʥʠʤ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʦʪʙʨʦʩʠʪʴ ʪʨʝʙʦʚʘʥʠʝ ʚʧrʦʣʥʝʥʠʷ 

ʃʦʨʝʥʮ-ʢʦʚʘʨʠʘʥʪʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʚ ʩʠʣʫ ʦʧʠʩʘʥʠʷ ʥʝʨʝʣʷʪʠ-

ʚʠʩʪʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨʷʜʦʚ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚ-
ʣʷʝʪʩʷ ʝʛʦ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠ-

ʣʝʷ. ʊʘʢʦʡ ʣʘʛʨʘʥʞʠʘʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʣʞʝʥ ʟʘʚʠʩʝʪʴ ʦʪ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʟʘʨʷʜʘʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦ-
ʩʪʠ ʠʭ ʜʚʠʞʝʥʠʷ. 

ɿʘʧʠʰʝʤ ʦʙʱʫʶ ʬʦʨʤʫ ʣʘʛʨʘʥʞʠʘʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨʷ-

ʜʦʚ 

12
22

1221 4/)/( rcvfeeLʚʟ pe-=    

ʛʜʝ: )/( 22
12 cvf  ʤʦʞʝʪ ʙʳʪʴ

2
12 )/(1 cv+ , ʠʣʠ )/ch( 12 cv , ʠʣʠ 

2
12 )/(1/1 cv-  ʠ ʪ.ʜ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 12v  ʨʘʚʥʘ 2112 vv -=v . ʉʦʚʨʝʤʝʥ-

ʥʘʷ ʪʝʭʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚʠʜ ʬʫʥʢ-

ʮʠʠ )/( 22
12 cvf  ʢʘʢ ʜʣʷ ʤʘʣʳʭ, ʪʘʢ ʠ ʜʣʷ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʝʡ.  
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2.5.2.   ʄʝʭʘʥʠʢʘ ʢʚʘʟʠʥʝʡʪʨʘʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʊʝʧʝʨʴ ʤʳ ʤʦʞʝʤ ʦʧʠʩʘʪʴ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ ʠ ʟʘʢʦʥʳ ʩʦʭʨʘ-

ʥʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʟʘʨʷʜʦʚ. ʆʙʱʠʡ ʚʠʜ 
ʬʫʥʢʮʠʠ ʜʝʡʩʪʚʠʷ ʜʣʷ ʢʚʘʟʠʥʝʡʪʨʘʣʴʥʦʡ ʟʘʤʢʥʫʪʦʡ ʢʦʥʩʝʨʚʘʪʠʚ-

ʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

dtvrL
vm
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,               (2.64) 

ʛʜʝ 0    )(
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2 ==
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-= iikiik
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ik LLvf
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L  

ʀʟʫʯʠʤ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ, ʦʧʠʩʳʚʘʝʤʦʡ ʜʝʡʩʪʚʠʝʤ (2.64). 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʡʜʤy ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʜʣʷ i-ʪʦʡ ʯʘʩʪʠʮʳ. 
ɼʣʷ ʵʪʦʛʦ ʥʘʡʜʤy ʚʘʨʠʘʮʠʶ ʜʝʡʩʪʚʠʷ dS ʠ ʦʙʨʘʪʠʤ ʝ yʚ ʥʫʣʴ. ɺʘ-

ʨʴʠʨʦʚʘʪʴ ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʤʳ ʙʫʜʝʤ ʧʨʠ ʩʣʝʜʫʶ-

ʱʠʭ ʫʩʣʦʚʠʷʭ: ʤʳ ʙʫʜʝʤ ʤʝʥʷʪʴ ʢʦʦʨʜʠʥʘʪʫ i-ʪʦʡ ʯʘʩʪʠʮʳ r i , ʧʦ-
ʣʘʛʘ ̫t ʠ ʢʦʦʨʜʠʥʘʪʳ ʜʨʫʛʠʭ ʯʘʩʪʠʮ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ (ʧʦʩʪʦʷʥ-

ʥʳʤʠ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

ʜʚʠʞʝʥʠʷ: 
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ʛʜʝ: dr ik = dri ï dr k = dr i  ʧʦʩʢʦʣʴʢʫ dr i  ʧʦʩʪʦʷʥʥʘ;  

dvik = dvi - dvk = dvi  ʧʦʩʢʦʣʴʢʫ dr k ʧʦʩʪʦʷʥʥʘ; 
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ʀʟ (2.65) ʚʠʜʥʦ, ʯʪʦ ʪʨʝʪʠʡ ʧʨʠʥʮʠʧ ʅʴʶʪʦʥʘ ʚʳʧʦʣʥʷʝʪʩʷ, 
ʪ.ʝ. ʜʝʡʩʪʚʠʝ ʨʘʚʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ. ɹʦʣʝʝ ʪʦʛʦ, ʩʠ-

ʣʘ Fki ʦʢʘʟʳʚʘʝʪʩʷ ʠʥʚʘʨʠʘʥʪʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ɻʘʣʠʣʝʷ, ʧʦʩʢʦʣʴʢʫ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ vik ʠ Rik. 
ʅʠʞʝ ʤʳ ʦʙʩʫʜʠʤ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʡ ñʩʠʣʘò ʠ ñʨʘʙʦʪʘò, ʘ ʩʝʡ-

ʯʘʩ ʥʘʡʜʤy ʨʘʙʦʪʫ, ʩʦʚʝʨʰʘʝʤʫʶ i ï ʯʘʩʪʠʮʝʡ. 

ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ. ʋʤʥʦʞʠʤ (2.65) ʥʘ ʩʢʦʨʦʩʪʴ i ï ʯʘ-
ʩʪʠʮʳ: 
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vF      i = 1, 2, 3, é , N           (2.66) 
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ʕʪʦ ʜʠʬʬʝʨʝʥʮʠʘʣ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮʳ ʧʨʠ ʝ y

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʧʦʢʦʷʪʩʷ. ʇʨʦʩʫʤʤʠʨʫʝʤ (2.66) ʧʦ ʠʥʜʝʢʩʫ i: 
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(2.67) 

ʉʦʦʪʥʦʰʝʥʠʝ (2.67) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʠʥʝʪʠʯʝ-
ʩʢʦʡ ʵʥʝʨʛʠʠ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ ʩʠʩʪʝʤʳ ʨʘʚʥʦ ʨʘ-

ʙʦʪʝ ʚʩʝʭ ʩʠʣ. ɺʝʣʠʯʠʥʘ dK ʠʥʚʘʨʠʘʥʪʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ, ʪ.ʝ. ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝ-
ʤʳ ʦʪʩʯʪyʘ. 

ʈʘʙʦʪʘ ʠ ʵʥʝʨʛʠʷ. ɺʨʝʤʷ t ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʯʝʪʚʝʨ-

ʪʫʶ ʢʦʦʨʜʠʥʘʪʫ ʯʘʩʪʠʮ. ʄʳ ʤʦʞʝʤ ʚʘʨʴʠʨʦʚʘʪʴ ʠ ʵʪʫ ʢʦʦʨʜʠʥʘ-
ʪʫ. ʅʘʣʦʞʠʤ ʫʩʣʦʚʠʝ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ t: ʧʦʣʦʞʝʥʠʝ i - ʯʘʩʪʠʮʳ 

ʬʠʢʩʠʨʦʚʘʥʦ (r i ï const; vi = 0), ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʧʝʨʝʤʝ-

ʱʘʶʪʩʷ, ʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʩ i ï ʯʘʩʪʠʮʝʡ. ʊʘʢʦʝ ʚʟʘʠ-
ʤʦʜʝʡʩʪʚʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʯʘʩʪʥʦʡ ʬʫʥʢʮʠʝʡ ʃʘʛʨʘʥ-

ʞʘ: 
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ʅʘʡʜʝʤ ʚʘʨʠʘʮʠʶ ʵʪʦʡ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ: 
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ʇʨʠ ʚʳʚʦʜʝ ʧʦʩʣʝʜʥʝʛʦ ʚʳʨʘʞʝʥʠʷ ʤʳ ʫʯʣʠ, ʯʪʦ i ï ʯʘʩʪʠʮʘ 

ʧʦʢʦʠʪʩʷ. ʇʨʦʜʦʣʞʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʚʦʩʧʦʣʴʟʦʚʘʚh ʠʩʴ ʫʨʘʚ-

ʥʝʥʠʝʤ ʜʚʠʞʝʥʠʷ ʜʣʷ k-ʯʘʩʪʠʮʳ: 
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ʇʝʨʝʥʝʩʸʤ ʧʦʣʥʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʚ ʣʝʚʫʶ ʯʘʩʪʴ 
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ɺr ʨʘʞʝʥʠʝ (2.69) ï ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨ-

ʛʠʠ i ï ʯʘʩʪʠʮʳ ʧʨʠ ʝʸ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ, ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ i ï ʯʘʩʪʠʮʘ ʧʦʢʦʠʪʩʷ, ʘ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠʮʳ ʧʝʨʝʤʝ-
ʱʘʪʁʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʩ ʥʝʡ. ʉʫʤʤʠʨʫʷ (2.69) ʧʦ ʠʥ-

ʜʝʢʩʫ i , ʧʦʣʫʯʠʤ ʧʦʣʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʩʝʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ: 
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ʂʘʢ ʠ (2.70) ʩʦʦʪʥʦʰʝʥʠʝ (2.69) ʠʥʚʘʨʠʘʥʪʥʦ ʦʪʥʦʩʠʪʝʣʥɹʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ. ʆʥʦ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʨʘʙʦʪʫ ʚʩʝʭ ʩʠʣ, 
ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʟʘʨʷʜʳ ʟʘʤʢʥʫʪʦʡ ʢʚʘʟʠʥʝʡʪʨʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʦʵʪʦʤʫ ʚʝʣʠʯʠʥʫ dA, ʨʘʚʥʫʶ dA = dK = - dE, ʤʳ ʥʘʟʦʚʸʤ ʜʠʬ-

ʬʝʨʝʥʮʠʘʣʦʤ ʨʘʙʦʪʳ, ʘ ʩʘʤʫ ʚʝʣʠʯʠʥʫ A ï ʨʘʙʦʪʦʡ. 
ɺr ʷʩʥʠʤ ʪʝʧʝʨʴ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʡ ñʩʠʣʘò ʠ ñʨʘʙʦʪʘò. 

ʇʦʥʷʪʠʶ ñʩʠʣʘò ʤʦʞʥʦ ʜʘʪʴ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ ʩʣʝʜʫʶɦ ʝʝ 

ʦʧʨʝʜʝʣʝʥʠʝ: 
ñʉʠʣʘ ï ʵʪʦ ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ (ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ), ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ (ʠʤʧʫʣʴʩ, ʪʨʘʝʢʪʦʨʠʷ ʠ ʜʨ.)ò. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʠʣʘ ï ʪɻʦ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ, ʘ ʥʝ ʥʝʢʠʡ ʤʘʪʝ-

ʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ. ñɻʦʣʦʡò ʩʠʣʳ, ʪ.ʝ. ʩʠʣʳ ʙʝʟ ʠʩʪʦʯʥʠʢʘ, ʢʘʢ 
ʩʚʦʡʩʪʚʘ ʙʝʟ ʦʙʲʝʢʪʘ ʥʝ ʙʳʚʘʝʪ. ʇʦʵʪʦʤʫ ʩʠʣʘ ʚʩʝʛʜʘ ʠʤʝʝʪ ʩʚʦʡ 

ʠʩʪʦʯʥʠʢ. ʀʩʪʦʯʥʠʢʘʤʠ ʩʠʣ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʘ-

ʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ: ʟʘʨʷʜ ʩʦ ʩʚʦʠʤ ʧʦʣʝʤ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 
ʚʦʣʥʘ, ʢʦʪʦʨʘʷ ʥʝʩʸʪ ʩ ʩʦʙʦʡ ʩʚʦʝ ʩʚʦʡʩʪʚʦ ï ʩʠʣʦʚʫʶ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʫ, ʪ.ʝ. ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʩʚʦʝʛʦ ʧʦʣʷ ʠ ʪ.ʜ. 

ʉʠʣʘ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʪ.ʝ. ʚʦ ʚʟʘʠʤ-
ʥʦʤ ʜʝʡʩʪʚʠʠ. ɺʟʘʠʤʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ ʦʪ-

ʨʘʞʘʝʪʩʷ ʪʨʝʪʴʠʤ ʧʨʠʥʮʠʧʦʤ ʅʴʶʪʦʥʘ. ɼʣʷ ʧʨʦʷʚʣʝʥʠʷ ʩʠʣʳ 

ʥʝʦʙʭʦʜʠʤʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʘ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. 

ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʩʠʣʘ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝ-

ʣʠʯʠʥ: ʩʢʦʨʦʩʪʝʡ ʠ ʨʘʩʩʪʦʷʥʠʡ. ʇʦʣʦʞʝʥʠʝ ʩʫʙʲʝʢʪʘ-
ʥʘʙʣʶʜʘʪʝʣʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʩʠʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʘʢ ʥʘʤʠ ʨʘʥʝʝ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʩʠʣʘ ʠʥʚʘʨʠʘʥʪʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ɻʘʣʠʣʝʷ. 
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ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʩʪʦʨʦʥʦʡ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ) ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ. ɼʘʜʠʤ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

ñʈʘʙʦʪʘ ï ʦʙʲʝʢʪʠʚʥʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʁʱʘʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠò̫. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʙʦʪʘ ʩʚʷʟʘʥʘ ʥʝ ʩ ʜʚʠʞʝʥʠʝʤ ʦʙʲʝʢʪʘ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʪ.ʝ. ʥʝ ʩ ʩʘʤʠʤ ʜʚʠʞʝʥʠʝʤ ʚ ʩʠʩʪʝʤʝ ʦʪ-

ʩʯyʪʘ ʥʘʙʣʶʜʘʪʝʣʷ, ʘ ʩ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ, ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʳʤ ʚ ʣʶʙʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯyʪʘ. 
ʂʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʝʩʪʴ ʧʝʨʝ-

ʭʦʜ ʦʜʥʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʚ ʜʨʫʛʦʡ, ʦʪ ʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʦʙʲ-

ʝʢʪʘ ʢ ʜʨʫʛʦʤʫ. 
ʈʘʙʦʪʘ ï ʦʙʲʝʢʪʠʚʥʦʝ ʧʦʥʷʪʠʝ. ʈʘʙʦʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʤʝʭʘ-

ʥʠʢʝ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʜʚʠʞʝʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ 
ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʨʘʙʦʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ, 

ʪ.ʝ. ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʳ ʦʪ ʚʦʣʝʚʦʛʦ ʚʳʙʦʨʘ ʥʘʙʣʶʜʘʪʝʣʝʤ 

ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ. 
ɿʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ. ɿʘʧʠʰʝʤ ʪʝʧʝʨʴ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ, 

ʚʳʪʝʢʘʶʱʠʝ. ʄʳ ʥʝ ʙʫʜʝʤ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦ-

ʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʟʘʢʦʥʦʚ 
ʩʦʭʨʘʥʝʥʠʷ (ʧʝʨʚʳʭ ʠʥʪʝʛʨʘʣʦʚ), ʠʟʣʦʞʝʥʥʳʝ ʚ ʣʶʙʦʤ ʫʯʝʙʥʠʢʝ 

ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ. 

ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʬʫʥʢʮʠʷ ʃʘ-
ʛʨʘʥʞʘ ʥʝ ʟʘʚʠʩʠʪ ʷʚʥʦ ʦʪ ʚʨʝʤʝʥʠ (ʠʥʚʘʨʠʘʥʪʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ t = t ó + t0, ʛʜʝ t0 - const) ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʢʦʥ ʩʦʭʨʘ-

ʥʝʥʠʷ ʵʥʝʨʛʠʠ:  
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          (2.71) 

ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ. ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ 

ʚʳʪʝʢʘʝʪ ʠʟ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ r  = rô + r 0 , ʛʜʝ r 0 ï const:  
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P     (2.72) 

ɿʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ. ʀʟ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ 
ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 
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ʢʦʦʨʜʠʥʘʪ [ ]ʬrrr d³+= 00 , ʛʜʝ r 0 ï ʧʦʩʪʦʷʥʝʥ, ʘ dʬ - ʫʛʦʣ ʧʦʚʦ-

ʨʦʪʘ, ʩʣʝʜʫʝʪ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ: 
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=1 = v
rvrM          (2.73) 

ʎʝʥʪʨ ʠʥʝʨʮʠʠ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ. ʀʟ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ 

ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ ʩʣʝʜʫ-

ʝʪ, ʯʪʦ ʮʝʥʪʨ ʠʥʝʨʮʠʠ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʚʳʨʘ-
ʞʝʥʠʝʤ: 

ää
==

=
N

i
i

N

i
iic mm

11

RR  , ʜʚʠʞʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʙʣʶʜʘʪʝʣʷ ʩ 

ʧʦʩʪʦ̫ʥʥʦʡ ʩʢʦʨʦʩʪʴʶ: 

ää
==

=
N

i
i

N

i
iic mm

11

vV                               (2.74) 

 

2.5.3.   ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʨʷʜʦʚ ʠ ʪʦʢʦʚ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʟʘʨʷʜʦʚ.  ɿʘʧʠʰʝʤ ʠʥʪʝʛʨʘʣ ʜʝʡʩʪʚʠʷ: 

dt
v

m
cr

eev
mS )

22

)(
1

42
(

2
2

22

2
21

12

21
2
1

1ñ +ù
ú

ø
é
ê

è -
+

pe
-º

vv
           (2.75) 

 ʇʨʠʤʝʯʘʥʠʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʵʪʦ ʚʳʨʘʞʝʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ 
ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʚʠʜ, ʥʘʧʨʠʤʝʨ,  

ññ +
pe

-= dt
vm

c

v
f

r

eevm
S ]

2
)(

42
[

2
22

2

2
12

12

21
2
11

,
 

ʛʜʝ )/( 22
12 cvf  ʤʦʞʝʪ ʙʳʪʴ

2

12 )/(1 cv+ , ʠʣʠ )/ch( 12 cv , ʠʣʠ 

2
12 )/(1/1 cv-  ʠ ʪ.ʜ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʨʦʜʩʪʚʝʥʥʳʭ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʶ ʃʦʨʝʥʮʘ, ʤʥʦʛʦ [1], [2].  ʕʪʦ ʙʦʣʴʰʘʷ ʩʧʝʮʠʘʣʴʥʘʷ ʪʝ-

ʤʘ. 
ʄʦʞʥʦ ʧʨʠʜʘʪʴ ʚʳʨʘʞʝʥʠʶ (2.75) ʩʪʘʥʜʘʨʪʥʳʡ ʚʠʜ:  

ñ +-f-º dt
v

mee
v

mS )
22

1

2
(

2
2

2212121

2
1

1 Av ,                        (2.76) 
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ʛʜʝ: 2112 vvv -= ; 
2

1222 / cvA f= ï ʵʪʦ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʟʘʨʷʜ 1e ,  ʢʦʪʦʨʳʡ ʩʦʟʜʘʸʪʩʷ ʟʘʨʜ̫ʦʤ 

2e , ʜʚʠʞʫʱʠʤʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʨʷʜʘ 1e . 

 
ʀʟ ʠʥʪʝʛʨʘʣʘ ʜʝʡʩʪʚʠʷ (2.76) ʩʣʝʜʫʝʪ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʜʣʷ ʧʝʨʚʦʛʦ ʟʘʨʷʜʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʟʘʨʷʜ 2e ʢʘʢ ʙʳ çʟʘʤʦʨʦʞʝʥè 

( 2r  ʠ 2v  ʧʦʩʪʦʷʥʥr): 

2211
2

121
1

1 rot)(
2

1

2
grad Avv

Av
³--

µ

µ
-f-= e

t
ee

dt

d
m          (2.77) 

ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʪʦʨʦʛʦ ʟʘʨʷʜʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʝʤ ʞʝ 

ʧʫʪyʤ. 

1122
1

212
2

2 rot)(
2

1

2
grad Avv

Av
³--

µ

µ
-f-= e

t
ee

dt

d
m ,        (2.78)         

ʛʜʝ:  
2

1211 /)( cvvA -f=  ï ʵʪʦ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʚʦʟʜʝʡ-

ʩʪʚʫʶʱʠʡ ʥʘ ʟʘʨʷʜ 2e , ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ ʟʘʨʷʜʦʤ 1e, ʜʚʠʞʫ-

ʱʠʤʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʨʷʜʘ 2e . 

ʂʘʞʝʪʩʷ, ʯʪʦ ʤʥʦʞʠʪʝʣ ɹ1/2 ʚ ʚʳʨʘʞʝʥʠʠ (2.78) ʧʨʦʪʠʚʦʨʝ-

ʯʠʪ ʩʦʚʨʝʤʝʥʥʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ. ʆʜʥʘʢʦ ʧʨʷʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ 
ʧʨʤ̫ʦʡ ʧʨʦʚʝʨʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʟʘʨʷʜʦʚ ʧʨʠ ʤʘʣʳʭ ʩʢʦʨʦ-

ʩʪʷʭ v << c  ʥʝ ʚʝʣʦʩʴ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʥʠʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘ-

ʨʷʜʘ ʩ ʪʦʢʦʤ ʠ ʧʦʢʘʞʝʤ ʧʨʘʚʠʣʴʥʦʩʪʴ ʥʘʰʠʭ ʚrʢʣʘʜʦʢ.   
ɺr ʨʘʞʝʥʠʷ (2.77) ʠ (2.78) ʷʚʣʷʶʪʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʨʷʜʦʚ ʥʝ ʟʘ-

ʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʥʘʙʣʶʜʘʪʝʣʝʤ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʊʨʝʪʠʡ 
ʧʨʠʥʮʠʧ ʅʴʶʪʦʥʘ (ʜʝʡʩʪʚʠʝ ʨʘʚʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ) ʚʩʝʛʜʘ ʚʳ-

ʧʦʣʥʷʝʪʩʷ 2112 FF -= . 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʨʷʜʘ ʠ ʧʨʦʚʦʜʥʠʢʘ ʩ ʪʦʢʦʤ. ʄʳ ʙʫʜʝʤ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʟʘʨʷʜʳ ʧʨʦʚʦʜʥʠʢʘ ʤʥʦʛʦ ʙʦʣʴʰʝ ʩʚʦʙʦʜʥʦʛʦ ʟʘʨʷʜʘ q, ʠ ʥʝ ʙʫ-
ʜʝʤ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʚʦʜʥʠʢ. ɺ ʪʦʯʢʝ, ʛʜʝ ʜʚʠʞʝʪʩʷ 
ʟʘʨʷʜ q, ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨ̫ ʜ ʧʨʦʚʦʜʥʠʢʘ ʩʦʟʜʘʝʪ ʧʦʪʝʥʮʠʘʣ 1f, 

ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ï ʧʦʪʝʥʮʠʘʣ 2f ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 2.9.  ʇʨʦ-

ʚʦʜʥʠʢ ʢʚʘʟʠʥʝʡʪʨʘʣʝʥ, ʪ.ʝ. ʩʫʤʤʘʨʥʳʡ ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚʥʝ 

ʧʨʦʚʦʜʥʠʢʘ ʨʘʚʝʥ ʥʫʣʶ 021 =f+f . 
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ɿʘʧʠʰʝʤ ʬʫʥʢʮʠʶ ʃʘʛʨʘʥʞʘ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʥ ʨʘʚʝʥ ʩʫʤʤʝ 

ʣʘʛʨʘʥʞʠʘʥʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʨ̫ʜʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ ʧʨʦʚʦʜʥʠʢʘ: 

]
2

)(
1[]

2

)(
1[

2 2

2
2

22

2
1

1

2

c
q

c
q

mv
L

vvvv -
+f-

-
+f-=             (2.79) 

ʋʯʠʪʳʚʘʷ ʢʚʘʟʠʥʝʡʪʨʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʥʠʢʘ, ʤʳ ʤʦʞʝʤ ʟʘʧʠ-

ʩʘʪʴ ʬʫʥʢʮʠʶ ʃʘʛʨʘʥʞʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

2

21
21

1

2 )
2

)(
)((

2 c
q

mv
L

vv
vvv

+
--

f+=                        (2.80) 

 
ʈʠʩ.  2.9. ʆʙʦʟʥʘʯʝʥʠʷ: v1  ï ʩʢʦʨʦʩʪ ɹʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ 

ʧʨʦʚʦʜʥʠʢʘ (ʠʦʥʦʚ); v2 ï ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʨʦ-

ʚʦʜʥʠʢʘ; v ï ʩʢʦʨʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʟʘʨʷʜʘ; v21 = v2 - v1 ï ʩʨʝʜʥʷʷ 
ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʧʨʦʚʦʜʥʠʢʝ. 

ʄʦʞʥʦ ʚʳʨʘʞʝʥʠʶ (2.80) ʧʨʠʜʘʪʴ ʩʪʘʥʜʘʨʪʥʡr ʚʠʜ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠ̫ ʩʣʝʜʫʁɦ ʠʭ ʦʙʦʟʥʘʯʝʥʠʡ: 

2

211 )(

c

vv
A

-f
=  - ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʦʚʦʜʥʠʢʘ ʚ ʪʦʯʢʝ 

ʟʘʨʷʜʘ q; 

2/)( 210 vvv +=  - ʩʢʦʨʦʩʪʴ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ; 

0vvv -=
r  - ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ q ʚ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʝ. 

ɹʘʟʦʚʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʸʪʘ ï ʪɻʦ ʠʥʝʨʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦ-

ʪʦʨʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʘʨʷʜʳ (ʠʦʥʳ) ʧʨʦʚʦʜʥʠʢʘ ʠ ʵʣʝʢʪʨʦʥʳ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʜʚʠʞʫʪʩʷ ʩ ʨʘʚʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞ-
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ʥʳʝ ʩʪʦʨʦʥʳ. ʕʪʦ ʩʚʦʝʦʙʨʘʟʥʳʡ çʮʝʥʪʨ ʠʥʝʨʮʠʠè ʟʘʨʷʜʦʚ ʧʨʦ-

ʚʦʜʥʠʢʘ. ɺʳʨʘʞʝʥʠʝ (2.80) ʤʦʞʥʦ ʪʝʧʝʨʴ ʟʘʧʠʩʘʪʴ ʚ çʩʪʘʥʜʘʨʪ-

ʥʦʡè ʬʦʨʤʝ: 

 Av rq
mv

L +=
2

2

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ 

ʧʨʦʚʦʜʥʠʢʝ (v1 ï v2) ʵʪʦ ʚʝʩʴʤʘ ʤʘʣʘʷ ʚʝʣʠʯʠʥʘ. ʇʦʵʪʦʤʫ ʧʦʪʝʥ-

ʮʠʘʣ 1f ʧʨʘʢʪʠʯʝʩʢʠ ʝʩʪʴ ʬʫʥʢʮʠʷ )()( 10 tt vrvr -º- .  ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʤʳ ʤʦʞʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʙʘʟʦʚʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ ʧʨʦʚʦʜ-

ʥʠʢʘ ʩʚʷʟʘʥʘ ʩ ʩʘʤʠʤ ʧʨʦʚʦʜʥʠʢʦʤ. ʇʨʠʥʠʤʘʷ ʵʪʦ ʚʦ ʚʥʠʤʘʥʠʝ, 
ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ, ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʢʦ-

ʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʩʠʣʘ ʃʦʨʝʥʮʘ:  

      Avv
Av

rot)( 0 ³-+
µ

µ
-= q

t
q

dt

d
m                        (2.81)  

ɺr ʨʘʞʝʥʠʝ (2.81) ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʜʨʫʛʦʡ ʬʦʨʤʝ: 

[ ]Av
A

E
v

rot' ³+
µ

µ
-= q

t
qq

dt

d
m

,
 

ʛʜʝ [ ] [ ]BvAvE ³-=³-= 00 rot'  

ʕʪʦ ʠʟʚʝʩʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ, ʧʨʠʤʝʥʝʥʥʦʛʦ ʜʣʷ ʟʘʨʷʜʘ, 
ʜʚʠʞʫʱʝʛʦʩʷ ʚ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ.  ɺ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʝ, ʢʘʢ 

ʙʳʣʦ ʩʢʘʟʘʥʦ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʨʷʜʳ ʧʨʦʚʦʜ-

ʥʠʢʘ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʩʢʦʨʦʩʪʴ, ʥʦ ʜʚʠʞʫʪʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞ-
ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  ʉʠʩʪʝʤʘ ʦʪʩʯyʪʘ ʟʘʨʷʜʘ ʜʚʠʞʝʪʩ̫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʳ ʩʦ ʩʢʦʨʦʩʪʴʶ v0 [3]. 

ɺʝʨʥyʤʩʷ ʢ ʚʳʨʘʞʝʥʠʶ (2.81) ʠ ʟʘʤʝʥʠʤ ʚ ʥʤy ʚʝʢʪʦʨʥʳʡ 
ʧʦʪʝʥʮʠʘʣ ʩʢʘʣʷʨʥʳʤ: 

      
2

021
1

))((
grad

c
q

dt

d
m

vvvvv --
f=                    (2.82) 

ʀʟ (2.82) ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʨʷʜʳ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʨʦʚʦʜ-
ʥʠʢʦʤ, ʝʩʣʠ: 

¶ 021 =-vv ;  ʪʨʠʚʠʘʣʴʥʳʡ ʩʣʫʯʘʡ ʦʪʩʫʪʩʪʚʠʷ ʪʦʢʘ ʚ 

ʧʨʦʚʦʜʥʠʢʝ; 

¶ 00=-vv ;   ʟʘʨʷʜ ʧʦʢʦʠʪʩʷ ʚ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ 

ʧʨʦʚʦʜʥʠʢʘ; 
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¶ 0))(( 021 =-- vvvv , ʥʦ 021 ¸-vv  ʠ 00¸-vv ; 

ʪʦʯʝʯʥʳʡ ʟʘʨʷʜ ʜʚʠʞʝʪʩʷ ʚ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʝ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʦ ʧʨʦʚʦʜʥʠʢʫ. ɽʩʣʠ ʙʳ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʩʬʝ-

ʨʠʯʝʩʢʠʡ ʧʨʦʪʷʞʝʥʥʳʡ ʟʘʨʷʜ, ʪʦ ʧʨʠ ʪʘʢʦʤ ʜʚʠʞʝʥʠʠ 

ʦʥ ʙʳ ʥʘʯʘʣ ʚʨʘʱʝʥʠʝ. 

ʆʙʳʯʥʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʷʚʣʝ̫ʪ-

ʩʷ ʤʘʣʝʥʴʢʦʡ. ʇʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʙʘ-
ʟʦʚʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʪyʘ ʧʨʦʚʦʜʥʠʢʘ ʩʚʷʟʘʥʘ ʩ ʧʨʦʚʦʜʥʠʢʦʤ. ɽʩʣʠ 

ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ ʧʝʨʝʩʝʢʘʝʪ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʪʦ ʥʘ ʟʘʨʷʜ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ. ɽʩʣʠ ʞʝ ʟʘʨʷʜ ʧʦʢʦʠʪʩʷ ʚ ʙʘʟʦʚʦʡ ʩʠ-
ʩʪʝʤʝ, ʪʦ ʤʘʛʥʠʪʥʳʝ ʩʠʣʳ ʦʪʩʫʪʩʪʚʫʶʪ.  

ʄʳ ʤʦʞʝʤ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʧʦʥʷʪʠʝ çɹʘʟʦʚʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯy-

ʪʘè ʥʘ ʟʘʤʢʥʫʪʳʝ ʢʦʥʪʫʨʳ ʩ ʪʦʢʦʤ, ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳ ʠ ʤʘʛʥʠ-
ʪʳ. ʋ ʤʘʛʥʠʪʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʠ ʪ.ʜ. ʝʩʪʴ ʩʚʦʠ ʙʘʟʦʚr ʝ ʩʠʩʪʝʤʳ 

ʦʪʩʯʸʪʘ. 

ʅʘʧʨʠʤʝʨ, ʪʦʢʦʚʦʝ ʢʦʣʴʮʦ ʩʦʟʜʘʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʊʘʢʦʝ 
ʢʦʣʴʮʦ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʤʘʛʥʠʪʦʤ. ɽʩʣʠ ʢʦʣʴʮʦ ʚʨʘʱʘʝʪʩʷ ʠʣʠ 

ʜʚʠʞʝʪʩʷ, ʪʦʛʜʘ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʨʘʱʘʝʪʩʷ ʠʣʠ ʜʚʠʞʝʪʩʷ ʚʤʝʩʪʝ ʩ 

ʢʦʣʴʮʦʤ (ʤʘʛʥʠʪʦʤ). ɺ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʥʘʙʣʶʜʘʪʝʣʷ ʜʚʠʞʝʥʠʝ 
ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʦʠʟʚʦʜʠʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ. ʕʪʦ ʚʘʞʥʳʡ ʘʩ-

ʧʝʢʪ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʤʘʛʥʠʪʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʦʤ.  ʈʘʩʩʤʦʪʨʠʤ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʘʤʠ. ʇʨʦʚʦʜʥʠʢ ʤʳ ʤʦ-

ʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʠʦʥʥʦʡ ʨʝʰʝʪʢʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ 

ʠ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʇʫʩʪʴ ʧʝʨʚʳʡ ʧʨʦʚʦʜʥʠʢ (ʪ.ʝ. ʝʛʦ 
ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʠʦʥʥʘʷ ʨʝʰʝʪʢʘ) ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v1, ʘ ʚʪʦ-

ʨʦʡ ʧʨʦʚʦʜʥʠʢ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v3, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 

2.10. 
ʌʫʥʢʮʠʷ ʃʘʛʨʘʥʞʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʦʡ ʧʘʨʥʭr ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ ʜʚʫʭ ʧʨʦʚʦʜ-

ʥʠʢʦʚ. ɺʳʜʝʣʠʤ ʚʦ ʚʪʦʨʦʤ ʧʨʦʚʦʜʥʠʢʝ ʦʙʲʸʤ dV. ɺ ʵʪʦʤ ʧʨʦʚʦʜ-

ʥʠʢʝ r3 ʠ r4 ï ʵʪʦ ʧʣʦʪʥʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘ-

ʨʷʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʫʩʪʴ ʚ ʵʪʦʤ ʦʙʲʸʤʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʘʨʷ-

ʜʳ ʧʝʨʚʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʩʦʟʜʘʶʪ ʧʦʪʝʥʮʠʘʣ ʬ1, ʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ - 
ʬ2.  
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ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʦʙʘ ʧʨʦʚʦʜʥʠʢʘ ʢʘʢ ʢʚʘʟʠʥʝʡʪʨʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ:  

r3 + r4 = 0; ʬ1 + ʬ 2 = 0 

ʇʣʦʪʥʦʩʪʴ ʣʘʛʨʘʥʞʠʘʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʚʥʘ: 
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(2.83) 

ʛʜʝ: j  = r3v34 = r4v43 ï ʝʩʪʴ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʚ ʧʨʦʚʦʜʥʠʢʝ 2; 

A = ʬ1v12/c2 = ʬ2v21/c2 ï ʝʩʪʴ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʦʟʜʘʚʘʝʤʳʡ 

ʧʨʦʚʦʜʥʠʢʦʤ 1 ʚ ʦʙʲʸʤʝ dV ʧʨʦʚʦʜʥʠʢʘ 2. 

 
 ʈʠʩ. 2.10.  ʆʙʦʟʥʘʯʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 2 ʩʣʝʜʫʶʱʠʝ: v1 ï ʩʢʦʨʦʩʪʴ 
ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ ʧʨʦʚʦʜʥʠʢʘ 1;  v2 ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ ʧʨʦʚʦʜʥʠʢʘ 1;  v3 ï ʩʢʦʨʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʭ ʟʘʨʷʜʦʚ ʧʨʦʚʦʜʥʠʢʘ 2; v4 ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʟʘʨʷʜʦʚ ʧʨʦʚʦʜʥʠʢʘ 2;  v21 = v2 ï v1 ï  ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ ʚ ʧʨʦʚʦʜʥʠʢʝ 1 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ; v43 = v4 ï v3 ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴ-
ʥʳʭ ʟʘʨʷʜʦʚ ʚ ʧʨʦʚʦʜʥʠʢʝ 2 ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ. 

ʄʳ ʚʠʜʠʤ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʠʟʚʝʩʪʥʦʡ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʬʫʥʢʮʠʝʡ ʃʘʛʨʘʥʞʘ. ʆʜʥʘʢʦ ʵʪʦ ʪʦʣʴ-
ʢʦ ʚʥʝʰʥʝʝ ʩʭʦʜʩʪʚʦ. ɺʠʜ ʬʫʥʢʮʠʠ (2.83) ʚ̫ʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 
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ʧʦʣʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʢʫʣʦʥʦʚʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʢʚʘʟʠʥʝʡʪʨʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤʘʭ. ʕʪʦ ʥʝ ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ ʵʬʬʝʢʪ. ɺʳʨʘʞʝʥʠʝ (2.83) 

ʠʥʚʘʨʠʘʥʪʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ.  
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ ʥʝʦʙʭʦʜʠʤʦ (2.83) ʧʨʦ-

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦ ʚʩʝʤʫ ʦʙʲʤyʫ, ʩʦʜʝʨʞʘɦ ʝʤʫ ʧʨʦʚʦʜʥʠʢʠ: 

      ñ= dVL jA                                  (2.84)  

ʇʫʩʪʴ ʜʣʠʥʳ ʧʨʦʚʦʜʥʠʢʦʚ dl1 ʠ dl2 ʠ ʨʘʟʤʝʨʳ ʠʭ ʧʦʧʝʨʝʯ-

ʥʳʭ ʩʝʯʝʥʠʡ s1 ʠ s2 ʤʘʣʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʪʦʷʥʠʝʤ R12 ʤʝʞʜʫ 

ʵʪʠʤʠ ʧʨʦʚʦʜʥʠʢʘʤʠ. ʊʦʛʜʘ ʤʳ ʤʦʞʝʤ ʚʝʢʪʦʨʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʧʝʨʚʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʟʘʧʠʩʘʪʴ ʚ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʝ: 
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4 r
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= ,                                   (2.85) 

ʛʜʝ: sv dI
2121 ñr= ,  I1  ï ʪʦʢ, ʧʨʦʪʝʢʘʶʱʠʡ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ ʩʝ-

ʯʝʥʠʝ ʧʝʨʚʦʛʦ ʧʨʦʚʦʜʥʠʢʘ. 
ʇʦʜʩʪʘʚʠʤ ʚʳʨʘʞʝʥʠʝ (2.85) ʚ ʬʦʨʤʫʣʫ (2.84):  
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j                             (2.86) 

ʆʙʲyʤ dV ʤʘʣʝʥʴʢʠʡ. ɺʝʢʪʦʨʥʡr ʧʦʪʝʥʮʠʘʣ ɸ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʧʦʩʪʦʷʥʥʳʤ ʚ ʵʪʦʤ ʦʙʲʸʤʝ. ʉ ʫʯʸʪʦʤ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʝ (2.86) 

ʧʨʠʥʠʤʘʝʪ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ: 
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ʛʜʝ ñr= 24342 sv dI  

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ (2.87) ʠʥʚʘʨʠʘʥʪʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ.   

ʊʝʧʝʨʴ ʤʳ ʤʦʞʝʤ, ʦʧʠʨʘʷʩʴ ʥʘ (2.87), ʨʘʩʩʤʦʪʨʝʪʴ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ ʜʚʫʭ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʩ ʪʦʢʘʤʠ, ʪ.ʝ. ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʪʦʢʦʚ. 

ʏʪʦʙʳ ʚʳʷʩʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ 
ʪʦʢʦʚ, ʟʘʧʠʰʝʤ ʠʥʪʝʛʨʘʣ ʜʝʡʩʪʚʠʷ: 
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ɺʘʨʴʠʨʦʚʘʪʴ ʤʳ ʤʦʞʝʤ ʪʦʣʴʢʦ ʜʚʝ ʚʝʣʠʯʠʥʳ r 12 ï ʨʘʩʩʪʦ̫ -

ʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʦʚʦʜʥʠʢʘʤʠ ʠ ʬ 12 ï ʫʛʦʣ ʚʟʘʠʤʥʦʡ ʦʨʠʝʥʪʘ-

ʮʠʠ ʵʣʝʤʝʥʪʦʚ ʪʦʢʘ. 
 

 

1) ɹʫʜʝʤ ʚʘʨʴʠʨʦʚʘʪʴ r 12 ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʫʛʣʝ ʬ12: 
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ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʠʣʳ ʨʘʚʥʳ: 

21
2

123
12

2211
12

2 )(

4
Fr

ll
F d

r

dIdI
d -=

Ö

p

m
=                    (2.89) 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʊʨʝʪʠʡ ʧʨʠʥʮʠʧ ʅʴʶʪʦʥʘ ʚʳʧʦʣʥʷʝʪʩʷ. 
 

2) ɹʫʜʝʤ ʚʘʨʴʠʨʦʚʘʪʴ ʫʛʦʣ ʚʟʘʠʤʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 

ʪʦʢʘ ʬ12 ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ R12: 
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ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʳʝ ʤʦʤʝʥʪʳ ʨʘʚʥʳ, ʥʦ 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ: 

12
2

12

2211
21

2 ][

4
M

ll
M d

r

dIdI
d -=

³

p

m
=             (2.90) 

ʈʝʟʫʣʴʪʘʪʳ (2.89) ʠ (2.90) ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʶʪ ʷʚʣʝʥʠʷ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʜʚʫʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʪʦʢʦʚ. ʊʨʝʪʠʡ 

ʧʨʠʥʮʠʧ ʅʴʶʪʦʥʘ ʥʝ ʥʘʨʫʰʘʝʪʩʷ. ʌʦʨʤʫʣʘ ɹʠʦ-ʉʘʚʘʨʨʘ, ʦʧʠʩʳ-

ʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʚʦʜʥʠʢʘ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʚʦʦʙʱʝ 
ʛʦʚʦʨʷ, ʥʝ ʢʦʨʨʝʢʪʥʘ ʠ ʩʧʨʘʚʝʜʣʠʚʘ ʣʠhɹ  ʜʣʷ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʚʳʚʦʜʘ ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ, ʠʩ-

ʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʩʠʣʳ ʃʦʨʝʥʮʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʵʣʝʢʪʨʦ-
ʩʪʘʪʠʯʝʩʢʠʭ ʢʫʣʦʥʦʚʩʢʠʭ ʩʠʣ:  
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ɺr ʯʠʩʣʠʤ ʟʥʘʯʝʥʠ:̫ 
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ʇʦʜʩʪʘʚʣ̫ʷ ʵʪʠ ʚʳʨʘʞʝʥʠʷ ʚ (2.89), ʧʦʣʫʯʠʤ: 
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ʇʦ ʩʚʦʝʡ ʬʦʨʤʝ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳ-

ʨʘʞʝʥʠʶ (2.90). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ q1v1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ I1dl1 , ʘ 

q2v2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ  I2dl2 , ʪʦ ʧʨʠʜʤy ʢ ʚʳʨʘʞʝʥʠʶ (2.91), ʯʪʦ ʠ 
ʪʨʝʙʦʚʘʣʦʩɹ ʧʦʢʘʟʘʪʴ. 

ɿʘʤʝʯʘʥʠʝ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʨʷʜʘ ʩ ʪʦʢʦʤ ʠʣʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ ʪʦʢʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʨʦʜʳ ʪʦʢʦʚ. ʊʦʢ ʤʦ-
ʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʵʣʝʢʪʨʦʥʘʤʠ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʤʠ 

ʟʘʨʷʜʘʤʠ ʚ ʧʨʦʚʦʜʥʠʢʘʭ, ʟʘʨʷʜʘʤʠ ʚ ʧʣʘʟʤʝ ʠʣʠ ʠʦʥʘʤʠ ʚ ʵʣʝʢ-

ʪʨʦʣʠʪʘʭ. ʊʝʦʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥ̫ʝʪʩʷ ʠ ʥʘ ʥʠʭ. 
 
2.5.4. ʉʪʘʨʳʝ ʧʨʦʙʣʝʤʳ ʠ ʥʦʚʳʝ ʦʙʲʷʩʥʝʥʠʷ. 

ʊʝʧʝʨʴ ʥʘʩʪʘʣʦ ʚʨʝʤʷ ʩʦʧʦʩʪʘʚʠʪʴ ʩʪʘʨʫʶ ʪʝʦʨʠʶ ʩ ʥʦʚʳʤ 

ʧʦʜʭʦʜʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʥʘʣʠʯʠʝʤ ʚʪʦʨʦʡ ʚʝʪʚʠ ʨʝʰʝʥʠʡ ʫʨʘʚ-

ʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ.  
ʇʘʨʘʜʦʢʩ ʊʘʤʤʘ.   ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫ-

ʨʝ ʘʩʠʤʤʝʪʨʠʷ ʟʘʢʦʥʘ ɸʤʧʝʨʘ (ʠʣʠ ʬʦʨʤʫʣʳ ɹʠʦ-ʉʘʚʘʨʨʘ) ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʊʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ. ʕʪʦ 
ʚʠʜʥʦ ʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʟʘʧʠʩʠ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʩʠʣ: 
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(2.92) 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ d2F12  ̧d2F21. ʇʨʠʤʝʨ ʧʦʜʦʙʥʦʛʦ ʥʘʨʫʰʝʥʠʷ 

ʧʨʠʚʝʜʝʥ ʚ [4], ʘ ʨʠʩʫʥʦʢ ʠʟ ʵʪʦʡ ʨʘʙʦʪʳ ʚʦʩʧʨʦʠʟʚʝʜʝʥ ʥʠʞʝ.  
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 ʈʠʩ. 2.11. ʇʘʨʘʜʦʢʩ ʊʘʤʤʘ 

ʅʘ ʈʠʩ. 2.11. ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʪʦʨʦʡ ʵʣʝʤʝʥʪ ʪʦʢʘ ʚʦʟʜʝʡʩʪʚʫ-
ʝʪ ʥʘ ʧʝʨʚʳʡ ʩ ʩʠʣʦʡ F21, ʦʪʣʠʯʥʦʡ ʦʪ ʥʫʣʷ, ʘ ʩʘʤ ʥʝ ʠʩʧʪrʳʚʘʝʪ 

ʥʠʢʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʪʦʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʩʦʦʪʥʦʰʝʥʠʷ (2.89) ʠ (2.90) ʫʩʪʨʘʥʷʶʪ 
ʘʩʠʤʤʝʪʨʠʶ ʟʘʢʦʥʘ ɸʤʧʝʨʘ. ʅʘ ʵʣʝʤʝʥʪʳ ʪʦʢʦʚ ʙʫʜʝʪ ʜʝʡʩʪʚʦ-

ʚʘʪʴ ʪʦʣʴʢʦ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ (2.90): 
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ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʝʢʪʦʨʦʚ ʋʤʦʚʘ ʠ ʇʦʡʥʪʠʥʛʘ.  ʏʪʦʙʳ ʫʷʩ-

ʥʠʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚʝʢʪʦʨʦʚ ʋʤʦʚʘ ʠ ʇʦʡʥʪʠʥʛʘ, 

ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. ʇʫʩʪʴ ʚʜʦʣʴ ʠʜʝʘʣʴʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʪʝʯʸʪ 
ʪʦʢ. ɺ ʩʝʨʝʜʠʥʝ ʧʨʦʚʦʜʘ ʠʤʝʝʪʩʷ ʪʦʥʢʠʡ ʨʘʟʨʳʚ, ʦʙʨʘʟʫʶʱʠʡ ʸʤ-

ʢʦʩʪʴ ʤʝʞʜʫ ʪʦʨʮʝʚʳʤʠ ʢʦʥʮʘʤʠ ʧʨʦʚʦʜʦʚ. ɹʫʜʝʤ ʜʣʷ ʧʨʦʩʪʦʪʳ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʢʨʘʝʚʳʝ ʵʬʬʝʢʪʳ ʤʘʣʳ, ʘ ʧʦʣʝ ʚ ʟʘʟʦʨʝ ʦʜʥʦʨʦʜʥʦ. 
ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʵʪʫ ʸʤʢʦʩʪʴ ʧʝʨʝʥʦʩʠʪʩʷ ʵʥʝʨʛʠʷ? 

ɸ) ʇʨʦʭʦʞʜʝʥʠʝ ʪʦʢʘ ʯʝʨʝʟ ʸʤʢʦʩʪʴ (ʧʨʦʙʣʝʤʘ ʌʝʡʥʤʘʥʘ).  

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚ ʨʘʤʢʘʭ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝ-
ʥʠʡ (ʩʤ. ʈʠʩ.  2.12).  ʈ. ʌʝʡʥʤʘʥ ʧʨʦʚʦʜʠʪ ʨʘʩʯʸʪʳ ʠ ʧʠh ʝʪ ʩʣʝ-

ʜʫʁ ʝɦʝ ʚ [5], [6]. (ʩʪʨ. 295 - 298): çʈʘʩʩʤʦʪʨʠʤ ʧʦʪʦʢ ʵʥʝʨʛʠʠ ʚ 

ʤʝʜʣʝʥʥʦ ʟʘʨʷʞʘʶʱʝʤʩʷ ʢʦʥʜʝʥʩʘʪʦʨʝ. (ʄʳ ʥʝ ʭʦʪʠʤ ʩʝʡʯʘʩ 
ʠʤʝʪʴ ʜʝʣʦ ʩʦ ʩʪʦʣʴ ʚʳʩʦʢʠʤʠ ʯʘʩʪʦʪʘʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʥʜʝʥ-

ʩʘʪʦʨ ʩʪʘʥʦʚʠʪʩʷ ʧʦʭʦʞʠʤ ʥʘ ʨʝʟʦʥʘʥʩʥʫʶ ʧʦʣʦʩʪʴ, ʥʦ ʥʘʤ ʥʝ 

ʥʫʞʝʥ ʠ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ.) ɺʦʟʴʤʸʤ ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʢʨʫʛʣʳʤʠ ʧʘ-
ʨʘʣʣʝʣʴʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ. ʄʝʞʜʫ ʥʠʤʠ ʩʦʟʜʘʝʪʩʷ ʦʜʥʦʨʦʜʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʠʟʤʝʥʷʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. é 
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é ʂʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨ ʟʘʨʷʞʘʝʪʩʷ, ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʸʤ ʧʨʠ-

ʦʙʨʝʪʘʝʪ ʵʥʝʨʛʠʶ ʩʦ ʩʢʦʨʦʩʪʴʶ 

EhEa
t

U #2
0pe=

µ

µ
 

ʊʘʢ, ʯʪʦ ʜʦʣʞʝʥ ʩʫʝɦʩʪʚʦʚʘʪʴ ʧʦʪʦʢ ʵʥʝʨʛʠʠ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʡ ʦʪʢʫʜʘ-ʪʦ ʩʦ ʩʪʦʨʦʥʳ ʚʥʫʪʨʴ ʦʙʲʸʤʘ. é. 

é ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʢʨʘʷʭ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠ-

ʩʫʥʢʘ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʦʢ ʵʥʝʨʛʠʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ E ³ B. ʊʘʢ 

ʯʪʦ ʵʥʝʨʛʠʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚʪʝʢʘʝʪ ʚ ʢʦʥʜʝʥʩʘʪʦʨ ʥʝ ʩʦ ʩʪʦʨʦ-

ʥʳ ʧʨʦʚʦʜʦʚ, ʘ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʝʛʦ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ é  

éʋʜʠʚʠʪʝʣʴʥʘʷ ʚʝʱʴ! ʆʢʘʟʳʚʘʝʪʩʷ, ʧʨʠ ʟʘʨʷʜʢʝ ʢʦʥʜʝʥʩʘ-
ʪʦʨʘ ʵʥʝʨʛʠʷ ʠʜʸʪ ʪʫʜʘ ʥʝ ʯʝʨʝʟ ʧʨʦʚʦʜʘ, ʘ ʯʝʨʝʟ ʟʘʟʦʨ ʤʝʞʜʫ 

ʢʨʘʷʤʠ ʧʣʘʩʪʠʥ. ɺʦʪ ʯʪʦ ʛʦʚʦʨʠʪ ʥʘʤ ʵʪʘ ʪʝʦʨʠʷ! 

ʂʘʢ ɻʪʦ ʤʦʞʝʪ ʙʳʪʴ? ɺʦʧʨʦʩ ʥʝ ʠʟ ʣʝʛʢʠʭéè 

 
 ʈʠʩ. 2.12. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʯʝʤʫ ʪʦʢ ʟʘʨʷʞʘʝʪ ʢʦʥʜʝʥʩʘʪʦʨ, ʘ ʵʥʝʨʛʠʷ 
ʧʦʩʪʫʧʘʝʪ çʢʦʥʪʨʘʙʘʥʜʥʳʤè ʧʫʪʸʤ ʥʝ ʩ ʟʘʨʷʜʘʤʠ, ʘ çʠʟʚʥʝè çʯʝ-

ʨʝʟ ʟʘʟʦʨ ʤʝʞʜʫ ʢʨʘʷʤʠ ʧʣʘʩʪʠʥè? ɼʘʣʝʝ ʈ. ʌʝʡʥʤʘʥ ʧʠh ʝʪ: çé 

ʅʘʢʦʥʝʮ, ʯʪʦʙʳ ʫʙʝʜʠʪʴ ʚʘʩ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʷʚʥʦ ʥʝʥʦʨʤʘʣʴʥʘʷ 
ʪʝʦʨʠ̫ , ʚʦʟʴʤʸʤ ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ...è ʠ ʪ.ʜ. 

ɼʘʜʠʤ ʦʙʲʷʩʥʝʥʠʝ, ʧʦʢʘʟʘʚ, ʯʪʦ ʠʤʝʥʥʦ ʫʧʫʩʪʠʣ ʠʟ ʚʠʜʫ  

ʈ. ʌʝʡʥʤʘʥ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ ʚʝʢʪʦʨ ʇʦʡʥʪʠʥʛʘ, ʌʝʡʥ-
ʤʘʥ ʟʘʚʝʜʦʤʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʣʥʦʚʳʝ, ʘ ʥʝ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ. ʆʥ, ʥʝ ʟʥʘ,̫ ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʘʷ ʚʝʪʚʴ 

ʨʝʰʝʥʠʡ, ʧʳʪʘʝʪʩʷ ʜʘʪʴ ʩʪʘʥʜʘʨʪʥʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʦʧʠʨʘ̫ ʩʴ ʥʘ ʟʘ-
ʢʦʥ ʇʦʡʥʪʠʥʛʘ, ʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ. ɼʘʜʠʤ ʧʨʘʚʠʣʴʥʦʝ 

ʦʙʲʷʩʥʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʣʥʦʚʳʭ ʷʚʣʝʥʠʡ. 
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ʇʨʠ ʘʥʘʣʠʟʝ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʢʦʥʜʝʥʩʘʪʦʨ ʚ ʣʠʥʠʠ (ʧʨʦ-

ʚʦʜʝ) ʷʚʣʷʝʪʩ̫  ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ, ʦʪ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʘʞʝ-

ʥʠʝ ʯʘʩʪʠ ʵʥʝʨʛʠʠ ʚʦʣʥʳ (ʈʠʩ. 2.12.). ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ 
ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʜʝʘʣʴʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ, ʥʝ 

ʧʨʦʥʠʢʘʷ ʚʥʫʪʨʴ ʠʜʝʘʣʴʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ. ʕʪʦ ʫʞʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ 

ʚʠʨʪʫʘʣʴʥrʝ (ʙʝʟʠʥʝʨʮʠʘʣʴʥʝr) ʟʘʨ̫ʜʳ ʠ ʪʦʢʠ.   
ʂʦʛʜʘ ʢʦʥʜʝʥʩʘʪʦʨ ʟʘʨʷʞʘʝʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ. ʕʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ 

(ʈʠʩ. 2.13.), ʪ.ʢ. ʤʝʞʜʫ ʦʙʢʣʘʜʢʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ 
ʚʦʣʥʳ: ʧʘʜʘʶʱʘʷ (ʥʘʧʨʘʚʣʝʥʘ ʢ ʮʝʥʪʨʫ) ʠ ʦʪʨʘʞʥyʥʘʷ (ʥʘʧʨʘʚʣʝ-

ʥʘ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ). 

 
 ʈʠʩ. 2.13. 

ʇʦʪʦʢ, ʢʦʪʦʨʳʡ ʧʦʜʩʯʠʪʳʚʘʣ ʌʝʡʥʤʘʥ, ʬʘʢʪʠʯʝʩʢʠ ʩʢʣʘʜʳ-

ʚʘʝʪʩʷ ʠʟ ʧʦʪʦʢʦʚ ʪʨʸʭ ʚʦʣʥ: ʧʘʜʘʶʱʝʡ, ʦʪʨʘʞʝʥʥʦʡ ʠ ʧʨʦh ʝʜ-

ʰʝʡ. ɺ ʪʘʢʦʡ ʮʝʧʠ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ ʢʠʨʭʛʦʬʦʚ-
ʩʢʦʡ) ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʯʝʥʠʷʭ ʥʝʨʘʟʚʝʪʚʣʝʥʥʦʡ ʮʝʧʠ ʪʦʢ I(t) ʥʝ ʙʫ-

ʜʝʪ ʦʜʠʥʘʢʦʚ. ʊʦ, ʯʪʦ ʵʥʝʨʛʠʷ çʚʪʝʢʘʝʪè ʚ ʦʙʲʸʤ ʤʝʞʜʫ ʧʣʘʩʪʠ-

ʥʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠʟʚʥʝ ʠ ʦʪʨʘʞʘʝʪʩʷ, ʝʩʪʴ ʨʝʘʣʴʥʳʡ ʚʦʣʥʦʚʦʡ 
ʧʨʦʮʝʩʩ. 

ʄʳ ʚʦʚʩʝ ʥʝ ʭʦʪʠʤ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʪʴ ʚʝʢʪʦʨ ʋʤʦʚʘ ʚʝʢʪʦ-

ʨʫ ʇʦʡʥʪʠʥʛʘ. ʆʙʘ ʚʝʢʪʦʨʘ ʦʪʚʝʯʘʶʪ ʨʘʟʥʳʤ ʧʨʦʮʝʩʩʘʤ. ʆʥʠ 
ʧʨʠʤʝʥʠʤ rʢʘʞʜʳʡ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʠ ʦʧʠʩʳʚʘʶʪ ʩʚʦʠ ʷʚʣʝʥʠʷ.  

ɿʜʝʩʴ ʤʳ ʭʦʪʠʤ ʝʱʸ ʨʘʟ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʟʘʧʘʟʜʳʚʘʶʱʠʝ 

ʧʦʪʝʥʮʠʘʣʳ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʠ ʤʛʥʦʚʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʧʦ-
ʪʝʥʮʠʘʣʳ ʦʧʠʩʳʚʘʶʪ ʨʘʟʥʳʝ ʷʚʣʝʥʠʷ, ʧʨʠʩʫʱʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ. ʅʝʣʴʟʷ ʚ ʫʛʦʜʫ ʧʨʝʜʨʘʩʩʫʜʢʘʤ ʧʳʪʘʪʴʩʷ ʦʧʠ-

ʩʘʪʴ ʠ ʦʙʲʷʩʥʷʪʴ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʚʦʣʥʦ-
ʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʅʝʣʴʟʷ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʧʦʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʡ ʚʦʣʥʳ ʠ ʧʦʣʷ ʟʘʨʷʜʦʚ. ʅʝ ʩʣʫʯʘʡʥʦ  



129 

ʈ. ʌʝʡʥʤʘʥ ʚʳʥʫʞʜʝʥ ʙʳʣ ʩʢʘʟʘʪʴ ʦ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘ-

ʤʠʢʝ: çʵʪʦ ʷʚʥʦ ʥʝʥʦʨʤʘʣʴʥʘʷ ʪʝʦʨʠʷè.  

ɹ) ʇʨʦʭʦʞʜʝʥʠʝ ʪʦʢʘ ʯʝʨʝʟ ʸʤʢʦʩʪʴ (ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʡ ʚʘ-
ʨʠʘʥʪ).  ʇʫʩʪʴ ʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʥʘ ʣʝʚʦʡ ʯʘʩʪʠ ʧʨʦʚʦʜʥʠʢʘ ʥʘʨʘʩʪʘʝʪ ʠʟʙʳʪʦʢ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʟʘʨʷʜʦʚ. ʅʘ ʧʨʘʚʦʡ ʯʘʩʪʠ ʪʦʨʮʘ, ʦʙʨʘʟʫʶʝɦʛʦ ʸʤʢʦʩʪʴ, ʥʘʢʘʧʣʠ-
ʚʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʨʷʜʳ. ʈʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʣʝ-

ʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʷʤʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʩʤ. ʈʠʩ. 2.14.).  

 
 ʈʠʩ. 2.14. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʯʝʨʝʟ ʸʤʢʦʩʪʥʳʡ ʟʘʟʦʨ ʧʨʦʪʝʢʘʝʪ ʪʦʢ 
ʩʤʝʱʝʥʠʷ, ʩ ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ ʨʘʚʥʦʡ jEj =µµe= tʩʤ . ɺ ʣʝʚʦʡ ʠ 

ʧʨʘʚʦʡ ʯʘʩʪʷʭ ʧʨʦʚʦʜʥʠʢʘ ʧʨʦʪʝʢʘʝʪ ʧʦʪʦʢ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ ʩ 

ʧʣʦʪʥʦʩʪʴʶ vj r= . ʕʪʠ ʧʣʦʪʥʦʩʪʠ ʪʦʢʦʚ ʨʘʚʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʪ-

ʨʘʞʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʝʤʳ ʋʤʦʚʘ ʯʝʨʝʟ ʸʤʢʦʩʪʥʦʡ ʟʘʟʦʨ ʧʨʦ-
ʭʦʜʠʪ ʧʦʪʦʢ ʵʥʝʨʛʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʟʘʢʦʥʦʤ ʋʤʦʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʤʝʞʜʫ ʪʦʨʮʘʤʠ ʧʨʦʚʦʜʥʠʢʘ ʩʫʝɦʩʪʚʫʝʪ ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ (ʚʝʢʪʦʨ 

ʋʤʦʚʘ), ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʚʜʦʣʴ ʧʨʦʚʦʜʥʠʢʘ ʠ ʨʘʚʥʘ:  
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ɿʘʤʝʪʠʤ, ʯʪʦ ʪʦʢ ʚ ʣʶʙʦʤ ʩʝʯʝʥʠʠ ʥʝʨʘʟʚʝʪʚʣʝʥʥʦʡ ʮʝʧʠ (ʚ 
ʣʝʚʦʤ ʧʨʦʚʦʜʥʠʢʝ, ʚ ʧʨʘʚʦʤ ʧʨʦʚʦʜʥʠʢʝ ʠʣʠ ʚ ʟʘʟʦʨʝ) ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʜʣʷ ʣʶʙʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦ-

ʤʫ ʩʚʦʡʩʪʚʫ çʨʘʙʦʪʘʶʪè ʠʟʚʝʩʪʥʳʝ ʟʘʢʦʥʳ ʂʠʨʭʛʦʬʘ ʜʣʷ ʵʣʝʢ-
ʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. ɺ ʣʶʙʦʤ ʩʝʯʝʥʠʠ ʥʝʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʮʝ-

ʧʠ ʧʨʦʪʝʢʘʝʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʪʦʢ. 
 
2.5.5. çʂʦʥʚʝʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣè. 

ʆʧʠʩʘʥʠʝ çʢʦʥʚʝʢʪʠʚʥʦʛʦè ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʚʝʜʝʥʦ ʚ ʫʯʝʙʥʠ-
ʢʝ [7]. ʇʫʩʪʴ ʟʘʨʷʜʳ ʧʦʢʦʷʪʩʷ. ʂʫʣʦʥʦʚʩʢʠʝ ʩʠʣʳ ʜʚʫʭ ʥʝʧʦ-
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ʜʚʠʞʥʳʭ ʟʘʨʷʜʦʚ ʫʨʘʚʥʦʚʝʰʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ. ʅʘʙʣʶ-

ʜʘʪʝʣʶ, ʢʦʪʦʨʳʡ ʜʚʠʞʝʪʩʷ ʤʠʤʦ ʟʘʨʷʜʦʚ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦ-

ʩʪʴʶ, ʙʫʜʝʪ ʢʘʟʘʪʴʩʷ, ʯʪʦ ʥʘ ʟʘʨʷʜʳ ʜʝʡʩʪʚʫʝʪ ʤʦʤʝʥʪ ʩʠʣ. 
ʀʪʘʢ, ʮʠʪʠʨʫʝʤ ʦʙʲʷʩʥʝʥʠʝ ʚ [7]: 

çɼʚʘ ʵʣʝʢʪʨʦʥʘ, ʜʚʠʞʫʱʠʭʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ ʩ ʦʜʠ-

ʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ u, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ. ʉʠʣʘ ʚʟʘ-
ʠʤʦʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʜʣʷ ʩʠʣʳ ʃʦʨʝʥʮʘé  
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 ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʚʝʢʪʠʚʥʳʤ ʧʦʪʝʥ-

ʮʠʘʣʦʤéè. 
ʆʙʨʘɦʘʝʤ ʚʘʰʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʢʦʥʚʝʢʪʠʚʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ ʷʚʣʷʝʪʩʷ ʤʛʥʦʚʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ, ʘ ʥʝ ʟʘʧʘʟʜʳʚʘʶʱʠʤ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʣʘʚʦʡ 5.2. ɼʘʣʝʝ [7]:  
çʉʠʣʘ F2 , ʩ ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʦʥ ʝ1, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʪʦʯʢʝ (x1, 

y1, z1), ʜʝʡʩʪʚʫʝʪ ʥʘ ʵʣʝʢʪʨʦʥ ʝ2, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʪʦʯʢʝ (x2, y2, z2), 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʣʠʧʩʦʠ-
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éʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʣʠʥʠʷ, ʩʦ-

ʝʜʠʥʷʶʱʘʷ ʵʣʝʢʪʨʦʥʳ, ʧʘʨʘʣʣʝʣʴʥʘ ʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ 

ʥʘʧʨʘʚʣʝʥʠ  ʁ ʜʚʠʞʝʥʠʷ, ʩʠʣʳ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʝ 
ʢʦʣʣʠʥʝʘʨʥʳò. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʦʙʲʷʩʥʝʥʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʨʘʱʘʶʱʠʡ ʤʦ-

ʤʝʥʪ (ʈʠʩ. 2.15.). ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʤʤʝʥʪʘʨʠʡ ʘʚʪʦʨʦʚ. 
ʆʥʠ ʟʘʤʝʯʘʶʪ, ʯʪʦ [7]: çéʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʜʚʠʞʫʱʝʛʦʩʷ ʩ ʟʘʨʷ-

ʜʘʤʠ, ʟʘʨʷʜʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʁʪ ʩʦʙʦʡ ʵʣʝʤʝʥʪʦʚ ʪʦʢʘ. ʇʦʵʪʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ ʙʫʜʝʪ ʯʠʩʪʦ ʢʫʣʦʥʦʚʩʢʠʤè. 
ʀʪʘʢ, [7]: çɺʨʘʱʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ, ʧʨʝʜʩʢʘʟʳʚʘʝʤʳʡ ʪʝʦ-

ʨʠʝʡ, ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʜʚʠʞʫʱʝʛʦʩʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʟʘʨʷʜʦʚ ʩʦ ʩʢʦʨʦʩʪʴʶ u. ʆʥ ʤʦʛ ʙʳ ʙʳʪʴ ʠʟʤʝʨʝʥ, ʝʩʣʠ 
ʙʳ ʥʝ ʥʫʞʥʦ ʙʳʣʦ ʫʯʠʪʳʚʘʪʴ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ. ʄʳ 

ʫʞʝ ʫʢʘʟʳʚʘʣʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ çʞʝʩʪʢʦʤè ʩʪʝʨʞʥʝ 

ʥʝʩʦʚʤʝʩʪʠʤʦ ʩ ʪʝʦʨʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ é. ʇʦʣʦʞʝʥʠʝ ʧʦʣʥʦ-
ʩʪʴʶ ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʘʚʥʦ-

ʚʝʩʠʷ ʨʳʯʘʛʘ ï ʚʨʘʱʘʪʝʣʴʥʳʡ ʤʦʤʝʥʪ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʨʠʨʦ-

ʩʪʦʤ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʨʘʚʥʦʚʝʩʠʝ ʝʩʪʴ 
ʩʚʦʡʩʪʚʦ, ʠʥʚʘʨʠʘʥʪʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥ-

ʮʘè. 

ʗʩʥʦ, ʯʪʦ ʟʜʝʩʴ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʥʝ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʬʠʟʠʯʝ-
ʩʢʦʛʦ ʷʚʣʝʥʠʷ, ʧʨʝʜʩʢʘʟʳʚʘʝʤʦʛʦ ʉʊʆ, ʘ ʩ ʜʝʢʣʘʨʘʮʠʝʡ ʦʙ çʠʥ-

ʚʘʨʠʘʥʪʥʦʩʪʠè ʨʘʚʥʦʚʝʩʠʷ ʚ ʣʶʙʦʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪ-

ʩʯʝʪʘ (çɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʨʘʚʥʦʚʝʩʠʝ ʝʩʪʴ ʩʚʦʡʩʪʚʦ, ʠʥʚʘʨʠʘʥʪ-
ʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥʮʘè [7]). ʄʳ ʯʠʪʘʣʠ ʥʝ-

ʯʪʦ ʧʦʜʦʙʥʦʝ ʚ ʦʙʲʷʩʥʝʥʠʠ çʇʘʨʘʜʦʢʩʘ ʨʳʯʘʛʘè ʪʝʭ ʞʝ ʘʚʪʦʨʦʚ. 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʘʨʘʛʨʘʬʝ ʤr ʚʳʷʩʥʠʤ ʧʨʠʯʠʥʫ ʧʘʨʘʜʦʢʩʘ. 
ʆʙʲʷʩʥʝʥʠʝ çʧʦʷʚʣʝʥʠʷè ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ. ʄʳ ʩʝʡʯʘʩ 

ʥʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʦʨʤʘʣʠʟʤ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʬʦʨʤʫʣ. ʄʳ 

ʙʫʜʝʤ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʦʰʠʙʢʦʡ ʦʙʲʷʩʥʝʥʠʷ. ʆʰʠʙʢʘ ʦʙʫ-
ʩʣʦʚʣʝʥʘ ʩʫʱʝʩʪʚʫʶʱʠʤ (ʥʝʢʦʨʨʝʢʪʥʳʤ) ʦʧʨʝʜʝʣʝʥʠʝʤ ʥʘʧʨ̫ -

ʞʝʥʥʦʩʪʠ ʧʦʣʷ.  

ɺ ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʙʥʠʢʘʭ ʤʦʞʥʦ ʧʨʦʯʝʩʪʴ [8]: ñThe electric 
field intensity is defined as the force per unit positive charge that 

would be experienced by a stationary point charge, or çtest chargeè, 

at a given location in the field: 

  tq/FE= ò 

http://en.wikipedia.org/wiki/Point_charge
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ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʥʷʪʦ ʠ ʫ ʥʘʩ: ʅʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʠʩʣʝʥʥʦ ʨʘʚʥʘ 

ʩʠʣʝ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʝʜʠʥʠʯʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʦʯʝʯʥʳʡ ʟʘ-
ʨʷʜ (ʧʨʦʙʥʳʡ ʟʘʨʜ̫).  

ʆʜʥʘʢʦ ʧʨʠʚʝʜʸʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʧʦʣʥʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʦʥʠ ʥʝʢʦʨʨʝʢʪʥʳ. ʇʨʦʙʥʳʡ ʟʘʨʷʜ ʜʦʣʞʝʥ ʧʦʢʦʠʪʴʩʷ ʚ ʪʦʯʢʝ 
A(x, y, z), ʛʜʝ ʠʟʤʝʨʷʝʪʩʷ ʧʦʣʝ (ʩʠʩʪʝʤʘ ʦʪʩʯʸʪʘ ʥʘʙʣʶʜʘʪʝʣʷ).  

ʕʪʦ ʚʝʩʴʤʘ ʚʘʞʥʦ!  

ɽʩʣʠ ʟʘʨʷʜ ʜʚʠʞʝʪʩʷ ʯʝʨʝʟ ʪʦʯʢʫ A(x, y, z) ʩʦ ʩʢʦʨʦʩʪʴʁ u, 
ʪʦʛʜʘ ʥʘ ʟʘʨʷʜ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛʘʷ ʩʠʣʘ FF ¸' . ʇʦ ʵʪʦʡ ʧʨʠ-

ʯʠʥʝ ʦʙʲʷʩʥʝʥʠʝ ʚ [7] ʩʦʜʝʨʞʠʪ ʥʝʧʦʟʚʦʣʠʪʝʣʴʥʫʶ ʦʰʠʙʢʫ. ɸʚ-

ʪʦʨ ʧʨʠʧʠʩʳʚʘʝʪ ʜʚʠʞʫʱʝʤʫʩʷ ʟʘʨʷʜʫ ʩʠʣʫ, ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʦʚʘ-
ʣʘ ʙʳ ʥʘ ʥʝʧʦʜʚʠʞʥʳʡ ʧʨʦʙʥʳʡ ʟʘʨʷʜ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʤʳ ʚʳʯʠʩ-

ʣʷʝʤ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʝʘʣʴʥʦʩʪʠ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʠʣʘ ʠʥʚʘʨʠʘʥʪʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
ɻʘʣʠʣʝʷ. ɼʘʜʠʤ ʩʚʦʸ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ɽ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ ʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʚʘʨʠʘʥ-

ʪʦʚ. 
ʆʧʨʝʜʝʣʝʥʠʝ. ʅʘʧʨʷʞʸʥʥʦʩʪʴ ʣɻʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʚ 

ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ) ʝʩʪʴ 

ʩʠʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʛʦ ʧʦʣʷ, ʯʠʩʣʝʥʥʦ ʨʘʚʥʘʷ ʩʠʣʝ, ʜʝʡ-
ʩʪʚʫʶʱʝʡ ʥʘ ʝʜʠʥʠʯʥʳʡ, ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʦʯʝʯʥʳʡ ʟʘʨʷʜ (ʪ.ʝ. 

ʥʘ ʧʨʦʙʥʳʡ ʟʘʨʷʜ), ʧʦʢʦʷʱʠʡʩʷ ʚ ʵʪʦʡ ʪʦʯʢʝ, ʠ ʠʤʝʁɦ ʘʷ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʘ ʩʠʣʳ. 
ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʨʨʝʢʪʥʦ. 

ɺʦ-ʧʝʨʚʳʭ, ʬʠʣʦʩʦʬʩʢʘʷ ʩʪʦʨʦʥʘ ʦʧʨʝʜʝʣʝʥʠʷ - çʩʠʣʦʚʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘè ï ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʥʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʘʧʨʞ̫ʸʥ-
ʥʦʩʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʤʘʪʝʨʠʠ, ʘ ʢʘʢ ʦʧʨʝʜʝʣʸʥʥʦʝ 

ʩʚʦʡʩʪʚʦ. ʅʘʧʨʷʞyʥʥʦʩʪʴ ʧʦʣʷ ʦʜʥʦ ʠʟ ʩʚʦʡʩʪʚ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ 

ʢʘʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ɿʘʤʝʪʠʤ, ʯʪʦ çʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʦʡè ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʢʦʥʚʝʢʪʠʚʥʳʡ), ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʥʷʪʠʝ 

çʨʘʙʦʪʘè.  
ʉʠʣʘ ʝʩʪʴ ʦʜʥʦ ʠʟ ʩʚʦʡʩʪʚ ʚʦʣʥʳ ʠʣʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʪʝʣʘ. 

ɹʝʟ ʚʚʝʜʝʥʠʷ ʧʦʜʦʙʥʳʭ ʫʪʦʯʥʝʥʠʡ ʚʦʟʥʠʢʘʝʪ ʧʫʪʘʥʠʮʘ. ʅʘʧʨʠ-

ʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʰʠʙʦʯʥʦ ʧʳʪʘʶʪʩʷ ʨʘʩʩʤʘʪʨʠ-
ʚʘʪʴ ʩʠʣʫ, ʢʘʢ ʥʝʢʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ çʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪè, 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʢʘʢ ʙʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʪy 
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ʵʪʫ ʩʠʣʫ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠʤʝʥʥʦ ʟʘʨʷʜʳ, ʘ ʩʠʣʳ, ʚʦʟʥʠʢʘʶɦ ʠʝ 

ʤʝʞʜʫ ʥʠʤʠ, ʵʪʦ ʩʚʦʡʩʪʚʘ ʩʘʤʠʭ ʯʘʩʪʠʮ (ʠʩʪʦʯʥʠʢʦʚ ʵʪʠʭ ʩʠʣ). 

ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʭʦʪʠʤ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʷʚʣʝʥʠʝ ʚ 
ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷʪʠʷ çʥʘʧʨʷʞʸʥʥʦʩʪʴè ʩʣʦʚʘ çʧʦʢʦʷʱʠʡʩʷè. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʤʳ ʤʦʞʝʤ çʧʦʤʝʩʪʠʪʴè ʚ ʠʩʩʣʝʜʫʝʤʦʝ ʧʦʣʝ ʜʚʠʞʫ-
ʱʠʡʩʷ ʝʜʠʥʠʯʥʳʡ ʟʘʨʷʜ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ ʥʝʛʦ ʩʦ ʩʪʦʨʦʥʳ ʧʦ-

ʣʷ ʙʫʜʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʫʞʝ ʜʨʫʛʘʷ ʩʠʣʘ (= ʙʫʜʝʪ ʠʟʤʝʨʝʥʘ ʜʨʫ-

ʛʘʷ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʧʦʣʷ), ʦʪʣʠʯʥʘʷ ʦʪ ʪʦʡ, ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʦʚʘʣʘ 
ʙʳ ʥʘ ʧʦʢʦʷʱʠʡʩʷ ʟʘʨʷʜ. 

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ. ʇʫʩʪʴ ʤʳ ʠʤʝʝʤ ʦʜʥʦʨʦʜʥʦʝ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʧʦʢʦʷʱʝʛʦʩʷ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʤʘʛʥʠʪʘ. ɽʩʣʠ ʧʨʦʙ-
ʥʳʡ ʟʘʨʷʜ ʧʦʢʦʠʪʩʷ, ʪʦ ʥʘ ʥʝʛʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝ ʙʫʜʝʪ ʚʦʟʜʝʡ-

ʩʪʚʦʚʘʪʴ, ʪ.ʝ. ʥʘʧʨʷʞʸʥʥʦʩʪɹ  ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʥʘ ʧʨʦʙʥʳʡ ʝʜʠʥʠʯʥʳʡ ʟʘʨʷʜ, ʨʘʚʥʘ ʥʫʣʶ. ʅʦ ʝʩʣʠ ʟʘʨʷʜ ʜʚʠʞʝʪ-
ʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʛʥʠʪʘ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʦʨʤʫʣʦʡ ʃʦʨʝʥʮʘ ʥʘ ʥʝʛʦ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʠʣʘ ʠ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʝʡ ʥʘʧʨʷʞʸʥʥʦʩʪ ɹ ʣɻʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

BvFE ³== e/  
ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʵʪʦʪ ʤʘʛʥʠʪ ʩʦ ʩʚʦʠʤ ʧʦ-

ʣʝʤ ʧʝʨʝʤʝʱʘʝʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ u ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʪ-
ʩʯʝʪʘ. ʀʥʦʛʜʘ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʫʪʚʝʨʞʜʝʥʠʷ, ʯʪʦ ʠ ʚ ʜʘʥʥʦʤ ʩʣʫ-

ʯʘʝ ʥʘ ʧʦʢʦʷʱʠʡʩʷ ʟʘʨʷʜ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝ ʙʫʜʝʪ ʚʦʟʜʝʡʩʪʚʦ-

ʚʘʪ .ɹ ʇʨʠ ʵʪʦʤ ʩʪʦʨʦʥʥʠʢʠ ʪʘʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ çʢʠʚʘʶʪè ʥʘ ʧʨʠ-
ʚʝʜʝʥʥʫʶ ʚʳʰʝ ʬʦʨʤʫʣʫ ʃʦʨʝʥʮʘ. ɼʝʡʩʪʚʠʪʝʣʥɹʦ, ʝʩʣʠ ʩʢʦʨʦʩʪʴ 

ʟʘʨʷʜʘ ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʠ ʩʠʣʘ (= ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ) ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʦʡ ʥʫʣʶ. ʅʦ ʵʪʦ ʦʰʠʙʦʯʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ. 
ɼʚʠʞʫʱʝʝʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʧʦʨʦʞʜʘʝʪ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʨʘʚʥʫʶ BuE ³-='
,  (ʩʤ. ʚʳʨʘʞʝʥʠʝ 

(2.81)). ʕʪʘ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʩʦʟʜʘʝʪ ʩʠʣʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʦʟʜʝʡ-

ʩʪʚʦʚʘʪʴ ʥʘ ʧʦʢʦʷʱʠʡʩʷ ʚ ʥʘʰʝʡ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ 

ʧʨʦʙʥʳʡ ʟʘʨʷʜ. ʇʦʜ ʝʸ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʚʦʙʦʜʥʳʡ ʟʘʨʷʜ ʥʘʯʥʪy 
ʜʚʠʛʘʪʴʩʷ ʫʩʢʦʨʝʥʥʦ. 

ʊʝʧʝʨʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʛʦ ʧʦʣʷ, ʤʳ ʤʦʞʝʤ ʜʘʪʴ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʝ ʦʙʲʷʩʥʝʥʠʝ çʢʦʥ-
ʚʝʢʪʠʚʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫè.  

ʀʪʘʢ, ʦʙʨʘʪʠʤʩʷ ʢ ʈʠʩ. 2.15 ʠ ʨʘʩʩʤʦʪʨʠʤ ʥʘʧʨʷʞʥyʥʦʩʪʴ 

ʧʦʣ̫, ʩʦʟʜʘʚʘʝʤʫʶ ʧʝʨʚʳʤ ʟʘʨʷʜʦʤ ʝ1, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ʪʦʡ 
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ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʛʜʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʜʚʠʞʫʱʠʡʩʷ 

ʟʘʨʷʜ ʝ2. ɼʣʷ ʵʪʦʡ ʮʝʣʠ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʥʷʪʠʷ 

çʥʘʧʨʷʞʸʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷè) ʤʳ ʧʦʤʝʩʪʠʤ ʚ ʜʘʥʥʫʶ 
ʪʦʯʢʫ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʫʁɦ ʠʡ ʧʨʦʣʝʪʫ 

ʚʪʦʨʦʛʦ ʟʘʨʷʜʘ, ʥʝʧʦʜʚʠʞʥʳʡ ʧʨʦʙʥʳʡ ʟʘʨʷʜ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʥʘ ʵʪʦʪ ʥʝʧʦʜʚʠʞʥʳʡ ʟʘʨʷʜ ʙʫʜʝʪ ʜʝʡ-
ʩʪʚʦʚʘʪʴ ʩʠʣʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʬʦʨʤʫʣʦʡ ʃʦʨʝʥʮʘ. ʅʦ ʙʫʜʝʪ ʣʠ 

ʜʝʡʩʪʚʦʚʘʪʴ ʪʘ ʞʝ ʩʠʣʘ ʥʘ ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ? ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦ-

ʧʨʦʩ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʪʨʠʮʘʪʝʣʴʥʳʤ (ʩʤ. ʚʨrʘʞʝ-
ʥʠʝ (2.77)). ʅʘ ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛʘʷ ʩʠʣʘ, 

ʦʪʣʠʯʥʘʷ ʦʪ ʪʦʡ, ʢʦʪʦʨʫʶ ʤʳ ʠʟʤʝʨʠʣʠ ʩ ʧʦʤʦʱʴʶ ʥʝʧʦʜʚʠʞʥʦ-

ʛʦ ʧʨʦʙʥʦʛʦ ʟʘʨʷʜʘ.  
ʅʦ ʚʝʨʥʝʤʩʷ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʧʘʨʘʜʦʢʩʫ. ʏʪʦ ʞʝ ʤʳ 

ʠʤʝʝʤ? ɸ ʠʤʝʝʤ ʤʳ ʧʦʜʤʝʥʫ ʩʠʣ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʬʠʟʠʢʠ. ʄʳ ʥʝʟʘʢʦʥʥʦ ʧʦʜʤʝʥʷʝʤ ʩʠʣʫ, ʢʦʪʦʨʘʷ ʚʦʟʜʝʡʩʪʚʫʝʪ 
ʥʘ ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ, ʜʨʫʛʦʡ ʩʠʣʦʡ, ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʫʝʪ ʥʘ ʥʝʧʦ-

ʜʚʠʞʥʳʡ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʟʘʨʷʜ. ɽʩʣʠ ʙʳ ʤʳ ʚʯrʠʩʣʝʥ-

ʥʳʝ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʟʘʨʷʜʘ ʩʠʣʳ ʟʘʤʝʥʠʣʠ ʨʝʘʣʴʥʤrʠ ʩʠʣʘ-
ʤʠ, ʪʦ ʥʠʢʘʢʦʛʦ ʧʘʨʘʜʦʢʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʚʨʘʱʘʶʱʝʛʦ 

ʤʦʤʝʥʪʘ, ʤʳ ʙʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ.  

ɿʘʢʣʶʯʝʥʠʝ.  ʂʘʢ ʤʳ ʚʠʜʠʤ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʦʨʤʘʣʠʟʤ 
ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʧʨʦʙʣʝʤ ʦʙʲʷʩʥʠʪʴ ʷʚʣʝ-

ʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʟʘʨʷʜʦʚ ʠ ʪʦʢʦʚ. ɸ ʩʢʦʣɹʢʦ 

ʢʨʠʪʠʯʝʩʢʠʭ ʟʘʤʝʯʘʥʠʡ ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʥʘ çʠʟʣʦʤʝè 19-20-ʛʦ 
ʩʪʦʣʝʪʠʡ: çʂʣʘʩʩʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʥʝ ʩʧʦʩʦʙʥʘ ʜʘʪʴ ʧʨʘʚʠʣʥɹʦʝ 

ʦʙʲʷʩʥʝʥʠʝ ʤʘʛʥʠʪʥʳʤ ʷʚʣʝʥʠʷʤ!è ʠ ʪ.ʧ. ɸʤʙʠʮʠʠ, ʚʝʨʘ ʚ ʩʚʦʶ 

çʥʝʧʦʛʨʝʰʠʤʦʩʪʴè ʠ ʞʝʣʘʥʠʝ çʧʨʝʚʟʦʡʪʠ ʅʴʶʪʦʥʘè ʩʳʛʨʘʣʠ 
ʟʣʫʶ ʰʫʪʢʫ ʩ ʫʯʝʥʤrʠ ʢʦʥʮʘ 19-ʛʦ ʩʪʦʣʝʪʠʷ. 

  ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦ-

ʜʠʥʘʤʠʢʝ ʠʤʝʝʪ ʦʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ 
ʤʝʭʘʥʠʢʝ ʅʴʶʪʦʥʘ. ʆʥʦ ʥʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʚʳ-

ʙʦʨʘ ʥʘʙʣʶʜʘʪʝʣʝʤ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ.  
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2.6.7. ʋʥʠʧʦʣʷʨʥʘʷ ʠʥʜʫʢʮʠʷ 

2.6.8. ʕʢʩʧʝʨʠʤʝʥʪ ʊʨʘʫʪʦʥʘ ʠ ʅʦʙʣʘ 

ɿʘʢʣʶʯʝʥʠʝ 

 

ɺʚʝʜʝʥʠʝ. 

ʈʝʟʫʣɹʪʘʪʳ ʧʨʝʜʳʜʫʱʝʡ ɻʣʘʚr  2.5. ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʥʝʧʨʦ-
ʪʠʚʦʨʝʯʠʚʦʝ ʦʙʲʷʩʥʝʥʠʝ çʤʘʛʥʠʪʥʳʤ ʧʘʨʘʜʦʢʩʘʤè ʚ ʨʘʤʢʘʭ ʢʣʘʩ-

ʩʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʏʘʩʪʴ ʧʘʨʘʜʦʢʩʦʚ ʩʦʙʨʘʥʘ ʚ ʩʪʘʪʴʝ ɻ.ɺ. 

ʅʠʢʦʣʘʝʚʘ [1], ʢʦʪʦʨʳʡ ʠʭ ʩʦʙʠʨʘʣ ʚ ʢʦʣʣʝʢʮʠʶ ʠ ʧʪrʘʣʩʷ ʥʘʡʪʠ 
ʠʤ ʦʙʲʷʩʥʝʥʠʝ. ʄʳ ʧʦʜʪʚʝʨʜʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪ ɹ ʠʩʧʦʣɹʟʦʚʘʥʠʷ 

ʤʛʥʦʚʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʜʣʷ ʦʙʲ̫ ʩʥʝʥʠʷ ʤʘʛʥʠʪʥʳʭ 

ʷʚʣʝʥʠʡ. 
 
2.6.1. ʕʢʩʧʝʨʠʤʝʥʪʳ ʈ. ʉʠʛʘʣʦʚʘ. 

ʇʨʠʚʝʜʸʤ ʦʧʠʩʘʥʠʝ ʧʝʨʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ [1]. ɼʨʫʛʠʝ ʵʢʩ-
ʧʝʨʠʤʝʥʪʳ (ʉʠʛʘʣʦʚʘ ʠ ʜʨ. ˉ 5, 6, 7, 8, 14, 15, 17, 19 ʠ ʅʠʢʦʣʘʝʚʘ 

ˉ 2, 4, 20, 21, 23) ʚ̫ʣʷʁʪʩʷ ʚʘʨʠʘʮʠʷʤʠ ʥʘ ʪʫ ʞʝ ʪʝʤʫ.  

ʕʢʩʧʝʨʠʤʝʥʪ ˉ 1.  ʎʠʪʠʨʫʝʤ: çʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʪʦʢʘ ʢ ʇ-
ʦʙʨʘʟʥʦʤʫ ʧʨʦʚʦʜʥʠʢʫ ʧʦʩʣʝʜʥʠʡ ʧʨʠʭʦʜʠʪ ʚ ʧʦʩʪʫʧʘʪʝʣʥɹʦʝ 

ʜʚʠʞʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʠʟʚʝʩʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʜʦʙʥʦʝ ʜʚʠʞʝ-

ʥʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʇ-ʦʙʨʘʟʥʦʛʦ ʧʨʦʚʦʜ-
ʥʠʢʘ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ (ʈʠʩ. 2.16.).  

ʆʙʲʷʩʥʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʤʘʛʥʠʪ-

ʥʦʝ ʧʦʣʝ ʅ ʙʦʢʦʚʳʭ ʫʯʘʩʪʢʦʚ ʪʦʢʘ 1, 2 ʦʢʘʟʳʚʘʝʪ ʜʘʚʣʝʥʠʝ ʥʘ 
ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʡ ʩ ʥʠʤʠ ʫʯʘʩʪʦʢ ʪʦʢʘ 3 ʧʨʦʚʦʜʥʠʢʘ, ʧʦʜ ʜʝʡ-

ʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʧʦʩʣʝʜʥʠʡ ʧʨʠʭʦʜʠʪ ʚ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝ-
ʥʠʝ, ʫʚʣʝʢʘʷ ʟʘ ʩʦʙʦʡ ʠ ʫʯʘʩʪʢʠ ʪʦʢʘ 1, 2 ʇ-ʦʙʨʘʟʥʦʛʦ ʧʨʦʚʦʜʥʠ-

ʢʘ. ʇʨʠ ʜʣʠʥʝ ʢʦʥʪʫʨʘ ʚ 2-3 ʨʘʟʘ ʙʦʣʴʰʝ ʰʠʨʠʥʳ, ʥʘ 3 ʧʦʨʷʜʢʘ 

ʤʝʥʴʰʝʡ ʩʠʣʦʡ ʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʅ ʥʝʧʦʜʚʠʞʥʦʛʦ ʧʨʦ-
ʚʦʜʥʠʢʘ 4 ʥʘ ʫʯʘʩʪʦʢ ʪʦʢʘ 3 ʧʦʜʚʠʞʥʦʛʦ ʇ-ʦʙʨʘʟʥʦʛʦ ʧʨʦʚʦʜʥʠ-

ʢʘ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʩ ʟʘʢʦʥʘʤʠ 

ʤʝʭʘʥʠʢʠ ɸʤʧʝʨʦʤ ʙʳʣʦ ʜʦʧʫʱʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʨʦʜʦʣʴʥʦʡ 
ʩʠʣʳ FƐ, ʜʝʡʩʪʚʫʶʱʝʡ ʚʜʦʣʴ ʧʨʦʚʦʜʥʠʢʦʚ 1, 2, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʝ ʜʘʥʥʦʡ ʩʠʣʳ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʩʥʦʚʘʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʣʝʢ-

ʪʨʦʜʠʥʘʤʠʢʠè.  
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 ʈʠʩ. 2.16. 

ʄʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʵʪʦ ʷʚʣʝʥʠʝ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦ-

ʚʦʜʥʠʢʦʚ ʠʣʠ ʞʝ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ 

ʦʙʘ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʦʜʠʥʘʢʦʚʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

 ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ʈʘʩʩʤʦʪʨʠʤ ʧʣʦʩʢʠʡ ʟʘʤʢʥʫʪʡr 
ʢʦʣʴʮʝʚʦʡ ʢʦʥʪʫʨ ʨʘʜʠʫʩʦʤ R, ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʨʦʚʦʜʦʤ ʨʘʜʠʫʩʦʤ 

r (ʈʠʩ. 2.17.). ʇʫʩʪʴ ʚʜʦʣʴ ʵʪʦʛʦ ʢʦʥʪʫʨʘ ʪʝʯʝʪ ʪʦʢ I. ʇʦʜʩʯʠʪʘʝʤ 

ʵʥʝʨʛʠʶ ʧʦʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʩʦʟʜʘʚʘʝʤʫʶ ʪʦʢʦʤ. ʆʥʘ 

ʨʘʚʥʘ  2/2LIW= .  ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʢʦʥʪʫʨʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʯʣʝʥʦʚ ʧʦʨʜ̫ʢʘ (r / R)4 ʨʘʚʥʘ [2]: 

)
4

78
(ln[0 -m=

r

R
RL  

 
 ʈʠʩ. 2.17. 

ʅʘ ʯʘʩʪʠ ʢʦʥʪʫʨʘ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʩʠʣ ʩ 

ʧʦʛʦʥʥʦʡ ʚʝʣʠʯʠʥʦʡ f. ʆʥʠ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʥʘʪʷʞʝʥʠʝ ʊ, ʩʪʨʝ-

ʤʷʱʝʝʩʷ çʨʘʩʪʷʥʫʪʴè ʢʦʥʪʫʨ, ʨʘʟʦʨʚʘʪʴ ʝʛʦ. 
ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʨʝʟʫʣʪɹʘʪʝ ʵʪʦʛʦ ʢʦʥʪʫʨ ʫʚʝʣʠʯʠʣ ʩʚʦʡ ʨʘ-

ʜʠʫʩ ʥʘ ʚʝʣʠʯʠʥʫ DR. ʊʦʢ ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʀʟʤʝʥʠʪʩʷ ʠʥ-

ʜʫʢʪʠʚʥʦʩʪʴ ʢʦʥʪʫʨʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʛʦ ʵʥʝʨʛʠʷ. ʀʟʤʝʥʝʥʠʝ 

ʵʥʝʨʛʠʠ ʝʩʪʴ ʨʘʙʦʪʘ, ʩʦʚʝʨʰʝʥʥʘʷ ʩʠʣʘʤʠ f. 
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ʀʪʘʢ: 

RTRRfLIIRLRRLA DDDDD p=Öp==-+= 222/2/)]()([ 22
 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʧʦʛʦʥʥʦʡ ʩʠʣʳ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʠʯʝʛʦ çʩʪʨʘʥʥʦʛʦè ʚ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ 
ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. ɺʩʝ ʧʣʦʩʢʠʝ ʟʘʤʢʥʫʪʳʝ ʢʦʥʪʫʨʳ ʜʦʣʞʥʳ 

ʨʘʩʪʷʛʠʚʘʪʴʩʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ ʥʠʤ ʪʦʢʘ. 

ʉʠʣʦʚʦʡ ʧʦʜʭʦʜ.  ʇʨʦʚʦʜʥʠʢʠ ʢʦʥʪʫʨʘ 1-2-3 (ʈʠʩ.2.18.) ʦʙ-
ʨʘʟʫʶʪ ʞʸʩʪʢʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʨʦʚʦʜʥʠ-

ʢʦʤ 4. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʘʤʠ (2.88) ʠ (2.89) ʤʳ ʤʦʞʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʧʘʨʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʝʡ ʢʦʥʪʫʨʘ 1-2-3 ʩ ʧʨʦ-
ʚʦʜʥʠʢʦʤ 4.  

 

 
 ʈʠʩ. 2.18. 

ʇʦʩʢʦʣʴʢʫ ʧʨʦʚʦʜʥʠʢʠ 1 ʠ 2 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʨʦʚʦʜʥʠʢʫ 

4, ʦʥʠ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʪʦʣʴʢʦ ʚʨʘʱʘʶʱʠʝ ʤʦʤʝʥʪʳ, ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (2.89). ʊʦʢʠ ʚ ʧʨʦʚʦʜʥʠʢʘʭ 3 ʠ 4 ʥʘʧʨʘʚʣʝ-
ʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ. ʇʦʵʪʦʤʫ ʵʪʠ ʧʨʦʚʦʜʥʠʢʠ ʜʦʣʞ-

ʥʳ ʨʘʩʪʘʣʢʠʚʘʪʴʩʷ (2.88). ʊʦʯʥʦ ʪʘʢ ʞʝ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠ 

ʦʙʲʷʩʥʠʪʴ ʜʨʫʛʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʵʪʦʡ ʛʨʫʧʧʳ. ʅʠʢʘʢʠʭ çʧʨʦ-
ʙʣʝʤè ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʟʜʝʩʴ ʥʝ ʚʦʟʥʠʢʘʝʪ. 

 
2.6.2. ʕʢʩʧʝʨʠʤʝʥʪ ɻ. ʅʠʢʦʣʘʝʚʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ, ʦʪʥʦʩʠʣʠʩʴ ʢ ʪʘʢʦʤʫ 

ʢʣʘʩʩʫ, ʢʦʛʜʘ ʜʚʠʞʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʩʘʤʦʤʫ ʧʨʦʚʦʜʥʠʢʫ. ɿʜʝʩʴ ʤʳ ʨʘʩʩʤʦʪʨʠʤ 
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ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʦʛʜʘ ʜʚʠʞʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʢʦʣʣʠʥʝʘʨʥʦ ʝʛʦ ʦʨʠ-

ʝʥʪʘʮʠʠ.  

ʕʢʩʧʝʨʠʤʝʥʪ ˉ3 [1]. ʆʧʠʩʘʥʠʝ (ʈʠʩ. 2.19).  
çɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʳʧʦʣʥʠʤʦʩʪʠ ʟʘʢʦʥʦʚ ʤʝʭʘʥʠʢʠ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʦʢʘ ʧʦʜʚʠʞʥʳʡ 

ʧʨʷʤʦʣʠʥʝʡʥʳʡ ʧʨʦʚʦʜʥʠʢ 1 ʥʘ ʧʦʜʚʝʩʝ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦ-
ʷʥʠʠ 2ï4 ʤʤ ʦʪ ʦʩʪʘʣʴʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʢʦʥʪʫʨʘ. 

ɪʤʢʦʩʪʴ ʉ ʟʘʨʷʞʘʝʪʩʷ ʜʦ 10ï20  ʢɺ. ʇʨʠ ʧʨʦʙʦʝ ʧʨʦʤʝʞʫʪʢʦʚ 

ʤʝʞʜʫ ʧʦʜʚʠʞʥʳʤ ʧʨʦʚʦʜʥʠʢʦʤ 1 ʠ ʧʨʦʚʦʜʥʠʢʘʤʠ ʢʦʥʪʫʨʘ ʧʦ-
ʜʚʠʞʥʳʡ ʧʨʦʚʦʜʥʠʢ ʧʨʠʭʦʜʠʪ ʚ ʧʦʩʪʫʧʘʪʝʣʥɹʦʝ ʜʚʠʞʝʥʠʝ ʚʜʦʣʴ 

ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ ʚ ʥʝʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʥʝʛʦ ʧʨʦ-

ʜʦʣʴʥʦʡ ʩʠʣʳ FƐ. ʇʦʧʝʨʝʯʥʳʝ ʩʠʣʳ Fƍ ʨʝʘʢʮʠʠ ʦʪ ʧʦʜʚʠʞʥʦʛʦ 
ʧʨʦʚʦʜʥʠʢʘ 1 ʧʨʠʣʦʞʝʥʳ ʢ ʙʦʢʦʚʦʤʫ ʧʨʦʚʦʜʥʠʢʫ 3 ʢʦʥʪʫʨʘè. 

 
 ʈʠʩ. 2.19. 

ɺ ʵʪʦʤ ʦʙʲʷʩʥʝʥʠʠ ʥʝʪ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʩʠʣ. 

ʇʨʠ ʙʦʣʴʰʦʤ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʝʤʢʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴhʦʡ ʠʤ-
ʧʫʣʴʩʥʳʡ ʨʘʟʨʷʜʥʳʡ ʪʦʢ. ʆʩʥʦʚʥʳʤ ʧʝʨʝʥʦʩʯʠʢʦʤ ʟʘʨʷʜʘ ʷʚʣʷ-

ʶʪʩʷ ʵʣʝʢʪʨʦʥʳ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʅʘ ʧʨʦʚʦʜʥʠʢ 3 ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ, 

ʠʩʪʦʯʥʠʢ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥ ʚ ʧʨʝʜʳʜʫʱʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ.  
ʇʨʠ ʨʘʟʨʷʜʝ ʵʣʝʢʪʨʦʥʳ ʜʚʠʞʫʪʩʷ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ, 

ʩʦʟʜʘʚʘʷ ʤʦʱʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʤʧʫʣʴʩ. ʕʪʦʪ ʠʤʧʫʣʴʩ ʥʘʧʨʘʚ-

ʣʝʥ ʧʨʦʪʠʚ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʠʣʫ ʟʘʢʦʥʘ ʩʦ-

ʭʨʘʥʝʥʠʷ ʠʤʧʫʣʴʩʘ ʘʪʦʤʳ ʧʨʦʚʦʜʥʠʢʘ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʪʦʪ ʞʝ 

ʠʤʧʫʣʴʩ, ʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʟʥʘʢʘ. ɸʪʦʤʳ ʜʦʣʞʥʳ ʥʘʯʘʪʴ 

ʜʚʠʛʘʪʴʩʷ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʭ ʜʚʠʞʝ-
ʥʠʝ (ʪ.ʝ. ʜʚʠʞʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ) ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʦʢʘ. 

ʉʠʣʘ F|| ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʷʚʣʝʥʠʷ ʥʝ ʥʫʞʥʘ! 

 
2.6.3. ʕʢʩʧʝʨʠʤʝʥʪ ʏʝʨʥʠʢʦʚʘ. 

ʕʢʩʧʝʨʠʤʝʥʪ ˉ 40 [1]. ʆʧʠʩʘʥʠʝ (ʈʠʩ. 2.20.). 
 çʅʘ ʧʨʦʚʦʜʥʠʢ ʩʪʦʢʦʤ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛ-

ʥʠʪʘ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʃʦʨʝʥʮʘ. ʆʜʥʘʢʦ ʝʩʣʠ ʧʨʦʚʦʜʥʠʢ ʟʘʢʨʳʪʴ 
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ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʵʢʨʘʥʦʤ ʠʟ ʤʘʛʥʠʪʦʤʷʛʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʦ ʜʝʡ-

ʩʪʚʠʝ ʥʘ ʧʨʦʚʦʜʥʠʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪ, ʥʦ 

ʟʘʪʦ ʩʠʣʘ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʥʦʡ ʪʝʧʝʨʴ ʢ ʦʙʝʩʪʦʯʝʥʥʦʤʫ 
ʵʢʨʘʥʫ. ʗʚʣʝʥʠʝ ʦʙʲʷʩʥʠʤʦ ʪʦʣʴʢʦ ʧʨʠ ʫʯʝʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʦʢʦʚ ʧʨʦʚʦʜʥʠʢʘ ʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʪʦʢʦʚ ʵʢʨʘ-

ʥʘ ʩ ʧʦʣʷʤʠ ʚʝʢʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ 
ʵʢʨʘʥʘè.  

 
 ʈʠʩ. 2.20. 

ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ ʠ ʜʨʫʛʦʝ ʦʙʲʷʩʥʝʥʠʝ. ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ 
ʵʢʨʘʥ çʟʘʙʠʨʘʝʪ ʥʘ ʩʝʙ̫è ʩʠʣʦʚʳʝ ʚʥʝʰʥʝʛʦ ʣʠʥʠʠ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʠ ʪʦʢʘ. ʇʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʜ ʤʝʥʴʰʠʤ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʬɻʬʝʢʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ). 
ɺ ʩʠʣʫ ʵʪʦʛʦ çʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʚʦʜʥʠʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʠʩʯʝʟʘʝʪè. ʕʪʦ ʦʜʥʘ ʯʘʩʪʴ ʦʙʲʷʩʥʝʥʠʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʨʫʛʫʶ ʯʘʩʪʴ. ʇʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ ʩʦʟʜʘʝʪ ʚʦ-
ʢʨʫʛ ʩʝʙʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʅ. ʇʦʣʝ ʫʙʳʚʘʝʪ ʢʘʢ 

R-1 ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʮʝʥʪʨʘ ʧʨʦʚʦʜʥʠʢʘ. ɺ ʤʘʛʥʠʪʥʦʤ ʵʢʨʘʥʝ 

ʵʪʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʨʦʞʜʘʝʪ ʠʥʜʫʢʮʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɺ.  

ʀʥʜʫʢʮʠʷ ʙʫʜʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ m ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʠʥʜʫʢʮʠʷ ʚ 

ʚʦʟʜʫʭʝ ʚʙʣʠʟʠ ʵʢʨʘʥʘ.  

ɺʥʝʰʥʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʪʦʞʝ ʩʦʟʜʘʝʪ ʩʚʦʶ ʠʥʜʫʢʮʠʶ ʚ 
ʵʪʦʤ ʵʢʨʘʥʝ. ʕʢʨʘʥ ʧʝʨʝʭʚʘʪʳʚʘʝʪ ʯʘʩʪʴ ʩʠʣʦʚʳʭ ʣʠʥʠʡ. ɺ ʨʝ-

ʟʫʣɹʪʘʪʝ ʚ ʣʝʚʦʡ ʧʦʣʦʚʠʥʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʵʢʨʘʥʘ ʠ ʝʛʦ ʦʢʨʝʩʪ-

ʥʦʩʪʠ (ʈʠʩ. 2.20.) ʠʥʜʫʢʮʠʷ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʴhʝ. ʉʣʝʚʘ ʩʠʣʦʚʳʝ 
ʣʠʥʠʠ ʚ ʮʠʣʠʥʜʨʝ ʧʣʦʪʥʝʝ, ʯʝʤ ʚ ʧʨʘʚʦʡ. ɺ ʦʜʥʦʡ ʧʦʣʦʚʠʥʝ 

ʚʥʝʰʥʝʝ ʠ ʪʦʢʦʚʦʝ ʧʦʣʷ ʩʢʣʘʜʳʚʘʶʪʩʷ, ʘ ʚ ʜʨʫʛʦʡ - ʚʳʯʠʪʘʶʪʩʷ. 

ɺʦʟʥʠʢʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʛʨʘʜʠʝʥʪ ʢʦʪʦʨʦʛʦ 
ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʵʢʨʘʥ, ʟʘʩʪʘʚʣʷʷ ʝʛʦ ʧʝʨʝʤʝ-
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ʘɦʪɹʩʷ.  ʂʘʨʪʠʥʢʘ ʥʘʧʦʤʠʥʘʝʪ ʪʝʪʠʚʫ ʥʘʪʷʥʫʪʦʛʦ ʣʫʢʘ, ʜʝʡʩʪʚʫ-

ʶʱʫʶ ʥʘ ʮʠʣʠʥʜʨ. ʉʠʣʘ F ʢʘʢ ʙʳ ʚʳʪʘʣʢʠʚʘʝʪ ʮʠʣʠʥʜʨ ʚʧʨʘʚʦ. 

ʇʨʠʯʝʤ ʩʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʠʣʠʥʜʨ ʦʢʘʟʳʚʘʝʪʩʷ ʚʦ ʤʥʦʛʦ ʨʘʟ 
ʙʦʣʴʰʝ, ʯʝʤ ʩʠʣʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʚʦʜʥʠʢ ʙʝʟ ʵʢʨʘʥʘ. 

ɽʩʣʠ ʙʳ ʥʝ ʙʳʣʦ ʵʪʦʛʦ ʷʚʣʝʥʠʷ, ʪ.ʝ. ʝʩʣʠ ʙʳ ʩʠʣʘ ʜʝʡʩʪʚʦʚʘ-

ʣʘ ʥʝ ʥʘ ʵʢʨʘʥ, ʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ, ʪʦ ʵʣʝʢ-
ʪʨʦʤʦʪʦʨʳ ʠ ʛʝʥʝʨʘʪʦʨʳ ʦʢʘʟʘʣʠʩʴ ʙʳ ʥʝʜʦʣʛʦʚʝʯʥʳʤʠ. ʀʟ-ʟʘ 

ʧʝʨʝʤʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʨʦʚʦʜʥʠʢ ʝʛʦ ʠʟʦʣʷʮʠʷ ʥʝ ʤʦʛʣʘ ʙʳ 

ʪʘʢ ʜʦʣʛʦ ʩʣʫʞʠʪʴ (ʠʩʪʠʨʘʥʠʝ ʠʟʦʣʷʮʠʠ). 
 
2.6.4. ʄʦʪʦʨ ʌʘʨʘʜʝʷ. 

ʕʢʩʧʝʨʠʤʝʥʪ ɸ. ʈʦʜʠʥʘ ˉ 37 [1]. ʊʝʦʨʠʷ ʫʥʠʧʦʣʷʨʥʦʛʦ ʛʝ-
ʥʝʨʘʪʦʨʘ ʙʫʜʝʪ ʜʝʪʘʣʴʥʦ ʨʘʟʦʙʨʘʥʘ ʠ ʠʟʣʦʞʝʥʘ ʥʠʞʝ. ɺ ʩʠʣʫ ʦʙ-

ʨʘʪʠʤʦʩʪʠ ʷʚʣʝʥʠʡ ʤʦʞʥʦ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ ʦʙʲʷʩʥʠʪʴ ʧʨʠʥʮʠʧ 

ʜʝʡʩʪʚʠʷ ʫʥʠʧʦʣʷʨʥʦʛʦ ʤʦʪʦʨʘ. ʅʦ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʤʦ-
ʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʦʚʘʣʦ ʙʳ ʟʜʝʩʴ ʨʘʩʩʤʦʪʨʝʪʴ. ɸ. ʈʦʜʠʥ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʨʝʘʢʮʠʷ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʤʘʛ-

ʥʠʪʝ-ʩʪʘʪʦʨʝ ʧʨʠ ʚʨʘʱʘʶʱʝʤʩʷ ʜʠʩʢʝ-ʨʦʪʦʨʝ ʚ ʫʥʠʧʦʣʨ̫ʥʦʤ 
ʜʚʠʛʘʪʝʣʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ (ʈʠʩ. 2.21.). ɿʜʝʩʴ ʤʳ ʦʪʚʝʪʠʤ 

ʥʘ ʜʚʘ ʚʦʧʨʦʩʘ. 

ʇʝʨʚʳʡ ʚʦʧʨʦʩ: ʚʨʘʱʘʝʪʩʷ ʣʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʤʝʩʪʝ ʩ 
ʤʘʛʥʠʪʦʤ ʚ ʫʥʠʧʦʣʷʨʥʦʤ ʛʝʥʝʨʘʪʦʨʝ ʠʣʠ ʞʝ ʦʥʦ ʧʦʢʦʠʪʩʷ, ʭʦʪʷ 

ʤʘʛʥʠʪ ʚʨʘʱʘʝʪʩʷ?  
ʇʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʚ ʪʦʤ, ʯʪʦ ʕɼʉ ʥʝ ʟʘʚʠ-

ʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʘ, ʪ.ʝ. ʤʘʛʥʠʪ ʦʩʪʘʝʪʩʷ ʢʘʢ 

ʙ  rçʙʝʟʫʯʘʩʪʥʳʤè ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. ʃ.ɼ. ʃʘʥʜʘʫ ʩʯʠʪʘʣ, ʯʪʦ 
ʧʦʣʝ ʜʚʠʞʝʪʩʷ ʚʤʝʩʪʝ ʩ ʤʘʛʥʠʪʦʤ [3]. ʀ.ɽ. ʊʘʤʤ ʠʤʝʣ ʜʨʫʛʫʶ 

ʪʦʯʢʫ ʟʨʝʥʠʷ. ʆʥ ʥʘʩʪʘʠʚʘʣ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝʧʦʜʚʠʞʥʦ, ʜʘ-

ʞʝ ʝʩʣʠ ʤʘʛʥʠʪ ʚʨʘʱʘʝʪʩʷ [4]. ʀʤʝʥʥʦ ʢʥʠʛʘ ʊʘʤʤʘ ʫʪʚʝʨʜʠʣʘ ʫ 
ʤʥʦʛʠʭ ʦʰʠʙʦʯʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ. 

ʇʦʧʨʦʙʫʝʤ ʨʝʰʠʪʴ ʧʨʦʩʪʝʥʴʢʫʶ ʟʘʜʘʯʢʫ. ʇʫʩʪʴ ʠʤʝʝʪʩʷ 

ʙʝʩʢʦʥʝʯʥʳʡ ʩʪʝʨʞʥʝʚʦʡ ʤʘʛʥʠʪ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ (ʈʠʩ. 
2.21.), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʚʜʦʣʴ ʦʩʠ ʭ. 
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ɼʦʧʫʩʪʠʤ, ʵʪʦʪ ʤʘʛʥʠʪ ʟʘʢʨʳʪ ʦʪ ɺʘʩ ʥʝʧʨʦʟʨʘʯʥʦʡ ʜʠɻ ʣʝʢ-

ʪʨʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʦʡ. ʄʦʞʥʦ ʣʠ ʦʧʨʝʜʝʣʠʪʴ: ʜʚʠʞʝʪʩʷ ʣʠ ʤʘʛʥʠʪ 

ʚʜʦʣʴ ʦʩʠ ʭ ʠʣʠ ʞʝ ʦʥ ʥʝʧʦʜʚʠʞʝʥ? 
ʏʪʦʙʳ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʤʦʞʝʪ ʧʦ-

ʩʪʘʚʠʪʴ ʪʘʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʆʥ ʤʦʞʝʪ ʥʘʧʦʣʥʠʪʴ ʧʣʘʩʪʤʘʩʩʦʚʳʡ 

ʪʘʟʠʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤ ʤʘʩʣʦʤ ʠ ʚʟʷʪʴ ʧʝʥʦʧʣʘʩʪʦʚʳʝ ʢʨʫʞʢʠ 
ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʥʠʭ ʩʚʝʨʭʫ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʰʘʨʠʢʘʤʠ. ɿʘ-

ʪʝʤ ʦʥ ʤʦʞʝʪ ʟʘʨʷʜʠʪʴ ʵʪʠ ʰʘʨʠʢʠ ʟʘʨʷʜʘʤʠ ʨʘʟʥʦʛʦ ʟʥʘʢʘ ʠ ʧʦ-

ʤʝʩʪʠʪʴ ʠʭ ʚ ʪʘʟʠʢ, ʨʘʩʧʦʣʦʞʠʚ ʪʘʟʠʢ ʥʘʜ ʪʝʣʦʤ ʤʘʛʥʠʪʘ. ɽʩʣʠ 
ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝʧʦʜʚʠʞʥʦ, ʢʨʫʞʢʠ ʙʫʜʫʪ ʧʣʘʚʘʪʴ, ʨʘʩʧʦʣʘʛʘʷʩʴ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ʅʦ ʝʩʣʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʜʚʠʞʝʪʩ̫ , ʪʦ ʧʨʦ-

ʠʟʦʡʜʝʪ ʨʘʟʜʝʣʝʥʠʝ ʟʘʨʷʜʦʚ. ʂʨʫʞʢʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ 
ʩʦʙʝʨʫʪʩʷ ʚ ʦʜʥʦʡ ʩʪʦʨʦʥʝ, ʘ ʩ ʦʪʨʠʮʘʪʝʣɹʥʤrʠ ï ʥʘ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʡ ʦʪ ʥʠʭ ʩʪʦʨʦʥʝ!  

ɽʩʣʠ ʧʨʠ ʜʚʠʞʝʥʠʠ ʤʘʛʥʠʪʘ ʝʛʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝʧʦʜʚʠʞ-
ʥʦ, ʢʘʢʘʷ ʩʠʣʘ ʠʭ ʩʤʦʛʣʘ ʙʳ ʨʘʟʜʝʣʠʪʴ? ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʝʩʪʴ 

ʩʚʦʡʩʪʚʦ ʤʘʛʥʠʪʘ. ʄʳ ʥʝ ʩʤʦʞʝʤ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ çʞʝʣʝʟʢʫè 

ʤʘʛʥʠʪʘ ʨʘʟʥʝʩʪʠ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ, ʩʜʝʣʘʪʴ ʠʭ ʥʝʟʘʚʠʩʠʤʳʤʠ 
ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ɺʪʦʨʦʡ ʚʦʧʨʦʩ ʤʳ ʩʬʦʨʤʫʣʠʨʫʝʤ, ʧʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʈʦʜʠʥʘ (ʩʤ. ʈʠʩ. 2.22.).  
ʆʧʠʩʘʥʠʝ ˉ 37 [1]: çʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʨʝʘʢʮʠʷ ʥʘ ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʦʤ ʤʘʛʥʠʪʝ-ʩʪʘʪʦʨʝ ʧʨʠ ʚʨʘʱʘʶʱʝʤʩʷ ʜʠʩʢʝ-ʨʦʪʦʨʝ ʚ 

ʫʥʠʧʦʣʷʨʥʦʤ ʜʚʠʛʘʪʝʣʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʨʘʤʢʘʭ ʠʟ-
ʚʝʩʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʚʣʝʥʠʝ ʥʝ ʠʤʝʝʪ ʢʦʨʨʝʢʪʥʦʛʦ ʦʙʲ̫ ʩʥʝ-

ʥʠʷ, ʪʘʢ ʢʘʢ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʟʘʢʦʥʘʤʠ ʤʝʭʘʥʠʢʠè.  
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 ʈʠʩ. 2.22. 

ʆʙʲʷʩʥʝʥʠʝ ʘʚʪʦʨʘ. çɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʤʘʛʥʠʪʫ ʧʨʠ-

ʣʦʞʝʥʳ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʝ ʧʨʦʜʦʣʴʥʳʝ ʩʠʣʳ FƐ ʦʪ ʚʨʘɦ ʘʶʱʝ-
ʛʦʩʷ ʜʠʩʢʘ ʠ ʥʝʧʦʜʚʠʞʥʦʛʦ ʧʨʦʚʦʜʥʠʢʘ ʪʦʢʦʧʦʜʚʦʜʘ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʯʝʛʦ ʩʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ ʥʘ ʤʘʛʥʠʪʝ ʨʘʚʝʥ ʥʫʣʶ ʠ ʦʥ ʦʩʪʘ-

ʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ʈʦʣʴ ʩʪʘʪʦʨʘ ʚʳʧʦʣʥʷʝʪ ʥʝʧʦʜʚʠʞʥʳʡ 
ʧʨʦʚʦʜʥʠʢ ʪʦʢʦʧʦʜʚʦʜʘ, ʥʘ ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʨʝʘʢʮʠʷ ʦʪ 

ʤʘʛʥʠʪʘ - ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ Fƍ, ʦʜʥʘʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʥʘ ʚʨʘʱʘʶʱʠʡʩʷ ʜʠʩʢ-ʨʦʪʦʨ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʪʦʢʦʧʦʜʚʦ-
ʜʷʱʝʛʦ ʧʨʦʚʦʜʥʠʢʘ-ʩʪʘʪʦʨʘ ʥʝ ʦʢʘʟʳʚʘʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪ 

ʪʦʢʦʧʦʜʚʦʜʷʱʝʛʦ ʧʨʦʚʦʜʥʠʢʘ-ʩʪʘʪʦʨʘ ʚʨʘɦ ʘʶʱʠʡʩʷ ʤʦʤʝʥʪ 

ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʤʘʛʥʠʪ, ʘ ʦʪ ʤʘʛʥʠʪʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʨʘʱʘʶ-
ʱʠʡʩʷ ʤʦʤʝʥʪ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʜʠʩʢ-ʨʦʪʦʨ, ʧʨʠ ʵʪʦʤ ʤʘʛʥʠʪ ʚʳ-

ʧʦʣʥʷʝʪ ʨʦʣʴ ʘʢʪʠʚʥʦʛʦ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʪʝʣʘ, ʦʩʪʘʚʘʷʩʴ ʚʩʝ ʚʨʝ-

ʤʷ ʥʝʧʦʜʚʠʞʥr ʤ. ʉʫʤʤʘʨʥʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʥʘ ʤʘʛʥʠʪʝ 
ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣèʁ. 

ɺʪʦʨʦʡ ʚʦʧʨʦʩ: ʚʩʝʛʜʘ ʣʠ ʩʫʤʤʘʨʥʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ 

ʥʘ ʤʘʛʥʠʪʝ ʦʩʪʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣ ?ʁ 
ɺʦʧʨʦʩ ʵʪʦʪ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʡ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʩʚʷʟʘʥ ʩ ʩʦ-

ʙʣʶʜʝʥʠʝʤ 3 ʧʨʠʥʮʠʧʘ ʅʴʶʪʦʥʘ (ʨʘʚʝʥʩʪʚʦ ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʶ). ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ, 
ʧʦʩʢʦʣʴʢʫ ʥʠʢʘʢʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʪʣʠʯʠʡ ʚ ʨʘʙʦʪʝ ʫʥʠʧʦʣʷʨ-

ʥʳʭ ʤʦʪʦʨʦʚ ʠ ʛʝʥʝʨʘʪʦʨʦʚ ʦʪ ʣʠʥʝʡʥʳʭ ʤʦʪʦʨʦʚ ʠ ʛʝʥʝʨʘʪʦʨʦʚ 

ʥʝʪ. 
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 ʈʠʩ. 2.23. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩ. 2.23. ʚ ʢʦʥʪʫʨʝ abcd ʧʨʦʪʝʢʘʝʪ ʪʦʢ. ʅʘ 

ʪʦʢ, ʧʨʦʪʝʢʘʶʱʠʡ ʧʦ ʜʚʠʞʫʱʝʡʩʷ ʧʣʘʩʪʠʥʝ ʦʪ b ʢ a, ʩʦ ʩʪʦʨʦʥʳ 

ʤʘʛʥʠʪʘ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ F1, ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʜʦʣʴ ʩʢʦʨʦʩʪʠ ʧʣʘʩʪʠ-
ʥʳ. ʊʦʯʥʦ ʪʘʢʘʷ ʞʝ ʩʠʣʘ, ʥʦ ʥʘʧʨʘʚʣʝʥʥʘʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʩʪʦʨʦʥʫ, ʜʝʡʩʪʚʫʝʪ ʥʘ ʜʚʠʞʫʱʠʡʩʷ ʤʘʛʥʠʪ. ʅʘ ʥʝʧʦʜʚʠʞʥʫʶ ʧʝ-

ʨʝʤʳʯʢʫ cd ʩʦ ʩʪʦʨʦʥʳ ʤʘʛʥʠʪʘ ʪʦʞʝ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ, ʧʦʩʢʦʣʴʢʫ 
ʦʪ d ʢ c ʧʨʦʪʝʢʘʝʪ ʪʦʪ ʞʝ ʪʦʢ. ʊʦʯʥʦ ʪʘʢʘʷ ʞʝ ʩʠʣʘ, ʥʦ ʥʘʧʨʘʚʣʝʥ-

ʥʘʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ, ʜʝʡʩʪʚʫʝʪ ʥʘ ʜʚʠʞʫʱʠʡʩʷ ʤʘʛ-

ʥʠʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʤʘʛʥʠʪ ʚʦʟʜʝʡʩʪʚʫʝʪ ʨʘʟʥʦʩʪʥʘʷ ʚʝʣʠʯʠʥʘ 

DF, ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʜʦʣɹ  ʩʢʦʨʦʩʪʠ ʤʘʛʥʠʪʘ. 

ʆʥʘ ʨʘʚʥʘ: DF = F1 - F2. ʇʦʩʢʦʣʴʢʫ F1 = F2, ʩʠʣʦʚʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʤʘʛʥʠʪ ʙʫʜʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 
 
2.6.5. ʄʦʪʦʨ ʄʘʨʠʥʦʚʘ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʤʦʪʦʨʘ ʄʘʨʠʥʦʚʘ ʠʟʣʦʞʝʥ ʚ [5], ʘ ʵʢʩʧʝ-
ʨʠʤʝʥʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪ ʄʘʨʠʥʦʚʘ ʚ [6], [7]. ʆʜ-

ʥʘ ʠʟ ʨʝʘʣʠʟʘʮʠʡ ʵʪʦʛʦ ʤʦʪʦʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩ. 2.24.  
ɼʚʘ ʧʦʜʢʦʚʦʦʙʨʘʟʥʳʭ ʤʘʛʥʠʪʘ ʩʦʝʜʠʥʝʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʳʤʠ ʧʦʣʶʩʘʤʠ. ɺ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʦʝʜʠʥʝ-

ʥʠʝ ʧʦʣʶʩʦʚ ʤʘʛʥʠʪʦʚ, ʨʘʩʧʦʣʦʞʝʥ ʢʨʫʛʦʚʦʡ ʧʨʦʚʦʜʷʱʠʡ ʚʠʪʦʢ. 
ɺ ʢʘʯʝʩʪʚʝ ʚʠʪʢʘ ʄʘʨʠʥʦʚ ʠʩʧʦʣʴʟʦʚʘʣ ʨʪʫʪʴ. ʏʝʨʝʟ ʜʚʘ ʩʢʦʣʴʟʷ-

ʱʠʭ ʢʦʥʪʘʢʪʘ ʢ ʨʪʫʪʥʦʤʫ ʢʦʣʴʮʫ ʧʦʜʢʣʶʯʘʝʪʩʷ ʠʩʪʦʯʥʠʢ ʪʦʢʘ, 

ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʪʦʢ i ʚ ʢʘʞʜʦʡ ʠʟ ʧʦʣʦʚʠʥ ʢʦʣʴʮʘ.  
ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ ʃʦʨʝʥʮʘ, ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʣʶʙʦʡ 

ʵʣʝʤʝʥʪ dl ʵʪʦʛʦ ʢʦʣʴʮʘ, ʨʘʚʥʘ: 
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BlF ³=idd  ʛʜʝ: i ï ʪʦʢ; B ï ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ; dl ï 
ʵʣʝʤʝʥʪ ʧʨʦʚʦʜʷʱʝʛʦ ʢʦʣʴʮʘ. 

 
 ʈʠʩ. 2.24. 

ʆʥʘ ʜʦʣʞʥʘ ʜʝʡʩʪʚʦʚʘʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʵʣʝʤʝʥʪʫ dl. ʊʘ-
ʢʘʷ ʩʠʣʘ ʥʝ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶɦ ʠʡ 

ʥʘ ʢʦʣʴʮʦ. ʆʜʥʘʢʦ ʵʪʦ ʚʨʘʱʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘʙʣʶʜʘʣʦʩʴ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦ, ʥʦ ʙʳʣʘ ʠʟʤʝʨʝʥʘ ʚʝʣʠʯʠʥʘ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ 
[6], [7]. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. 

 
 ʈʠʩ. 2.25. 

ʄʳ ʧʨʠʚʝʜʤy ʩʚʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʦʧʠʨʘʶʱʝʝʩʷ ʥʘ ʥʴʶʪʦʥʦʚ-

ʩʢʫʶ ʪʝʦʨʠʶ. ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʤʦʪʦʨʘ ʄʘʨʠʥʦʚʘ ʧʨʠʚʝʜʝʥʘ ʥʘ 
ʈʠʩ. 2.25. ʇʦʩʪʦʷʥʥʳʡ ʢʦʣʴʮʝʚʦʡ ʤʘʛʥʠʪ, ʤʘʛʥʠʪʥʳʝ ʩʠʣʦʚʳʝ ʣʠ-

ʥʠʠ ʢʦʪʦʨʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʣʦʩʢʦʩʪʠ ʨʠʩʫʥʢʘ, ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʚʫʤʷ ʟʘʤʢʥʫʪʳʤʠ ʢʦʣʴʮʝʚʳʤʠ ʪʦʢʘʤʠ i1. ɺʥʝʥhʝʝ ʧʨʦʚʦʜʷʱʝʝ 
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ʢʦʣʴʮʦ ʩʥʘʙʞʝʥʦ ʜʚʫʤʷ ʩʢʦʣʴʟʷʱʠʤʠ ʢʦʥʪʘʢʪʘʤʠ, ʧʦʜʢʣʶʯʝʥ-

ʥʳʤʠ ʢ ʠʩʪʦʯʥʠʢʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɺʩʝ ʫʧʦʤʷʥʫʪʳʝ ʵʣʝʤʝʥʪʳ 

ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. 
ʈʘʩʩʤʦʪʨʠʤ ʵʣʝʤʝʥʪ ʪʦʢʘ dl, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʦʟʠʮʠʠ 1 ʥʘ 

ʈʠʩ. 2.25. ʉʠʣʘ dF (a << r), ʢʦʪʦʨʘʷ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʵʪʦʪ ʵʣʝʤʝʥʪ 

ʪʦʢʘ ʩʦ ʩʪʦʨʦʥʳ ʢʦʣʴʮʝʚʦʛʦ ʪʦʢʘ, ʥʘʧʨʘʚʣʝʥʘ ʚʜʦʣʴ ʣʠʥʠʠ, ʩʚʷ-
ʟʳʚʘʶʱʝʡ dl ʩ ʢʦʣʴʮʝʚʳʤ ʪʦʢʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʨʘ-

ʚʝʥʩʪʚʘ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. ʕʪʘ ʩʠʣʘ ʠʤʝʝʪ ʜʚʝ ʧʨʦʝʢ-

ʮʠʠ. ʇʝʨʚʘʷ ʧʨʦʝʢʮʠʷ dFN ʥʘʧʨʘʚʣʝʥʘ ʚʜʦʣʴ ʨʘʜʠʫʩʘ R. ɺʪʦʨʘʷ 
ʧʨʦʝʢʮʠʷ dFT ʥʘʧʨʘʚʣʝʥʘ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʦʢʨʫʞʥʦʩʪʠ ʩ ʪʦʢʦʤ i. 

ʕʪʘ ʩʠʣʘ ʩʦʟʜʘʝʪ ʫʛʣʦʚʦʡ ʤʦʤʝʥʪ dM . 

 q== sinRdFRdFdM T                    (2.93) 

ɼʨʫʛʠʝ ʪʨʠ ʵʣʝʤʝʥʪʘ ʪʦʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʠʤʤʝʪʨʠʯʥʦ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ. 2.25., ʩʦʟʜʘʶʪ ʪʦʯʥʦ ʪʘʢʠʝ ʞʝ ʚʨʘʱʘʶʱʠʝ ʤʦ-
ʤʝʥʪʳ.  

 

ʉʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ i, ʨʘ-
ʚʝʥ: 

ñ
p

jq
j

=
0

sin4 d
d

dF
RM                        (2.94) 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʃʦʨʝʥʮʘ ʩʠʣʘ, ʜʝʡʩʪʚʫʶɦ ʘʷ 

ʥʘ ʧʨʦʚʦʜʥʠʢ ʩ ʪʦʢʦʤ, ʚʩʝʛʜʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʦʚʦʜʥʠʢʫ ʩ 

ʵʪʠʤ ʪʦʢʦʤ ʠ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʢʦʣʴʮʦ ʩ ʪʦ-
ʢʦʤ i, ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ʥʫʣʶ. ʆʙʲʷʩʥʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʷʚʣʝʥʠʡ ʩ 

ʧʦʟʠʮʠʠ ʥʴʶʪʦʥʦʚʩʢʦʡ ʤʝʭʘʥʠʢʠ ʥʝ ʠʤʝʝʪ ʟʘʪʨʫʜʥʝʥʠʡ ʠ ʧʦʟʚʦ-

ʣʝ̫ʪ ʧʦʣʫʯʠʪʴ ʧʨʘʚʠʣʴʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʵʪʠʭ ʷʚʣʝʥʠʡ. 
 
2.6.6. ʋʥʠʧʦʣʷʨʥʘʷ ʠʥʜʫʢʮʠʷ. 

ʉʧʝʮʠʘʣʴʥʘʷ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝ ʩʤʦʛʣʘ ʜʘʪʴ ʢʦʨ-

ʨʝʢʪʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʵʪʦʤʫ ʷʚʣʝʥʠʶ (ʩʤ., ʥʘʧʨʠʤʝʨ, [3]). ɿʜʝʩʴ 

ʤʳ ʜʘʜʠʤ ʥʦʚʦʝ ʦʙʲʷʩʥʝʥʠʝ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ 
ʅʴʶʪʦʥʘ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʨʠʤʝʨ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʩʚʷʟʘʥ ʩ ʛʨʦʤʦʟʜʢʠʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʟʘ ʢʦʪʦʨʳʤʠ ʫʪʨʘʯʠʚʘ-
ʝʪʩʷ ʝʛʦ ʥʘʛʣʷʜʥʦʩʪʴ. ʕʪʦ ʧʝʨʚʘʷ ʧʨʠʯʠʥʘ, ʟʘʩʪʘʚʠʚʰʘʷ ʥʘʩ ʦʪʳʩ-

ʢʠʚʘʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʝ ʤʦʜʝʣʠ ʜʣʷ ʘʥʘʣʠʟʘ. ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ ʟʘ-

ʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʤʦ-
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ʜʝʣʴ, ʥʘ ʢʦʪʦʨʦʡ ʤʳ ʤʦʛʣʠ ʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʥʳʝ ʤʦʜʝʣʠ ʫʥʠʧʦ-

ʣʷʨʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ.  

ʄʦʜʝʣʴ ʫʥʠʧʦʣʷʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ. 2.26. 
ʋʩʪʨʦʡʩʪʚʦ ʩʦʜʝʨʞʠʪ ʪʦʢʦʚʦʝ ʢʦʣʴʮʦ, ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʤʘʛʥʠʪʫ, ʠ 

ʧʨʦʚʦʜʷʱʠʡ ʜʠʩʢ ʩʦ ʩʢʦʣʴʟʷʱʠʤ ʢʦʥʪʘʢʪʦʤ. ʂʦʣʴʮʦ ʠ ʜʠʩʢ ʤʦʛʫʪ 

ʚʨʘʱʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩ ʨʘʟʥʳʤʠ ʫʛʣʦʚʳʤʠ ʩʢʦʨʦ-
ʩʪʷʤʠ. ʊʘʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʥɹʳʤ ʠ ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʫʥʠʧʦʣʷʨʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʨʘʟʥʳʭ ʪʠʧʦʚ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʜʠʩʢ ʠ ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ ʚʨʘʱʘʶʪʩʷ ʩ ʦʜʠʥʘʢʦʚʦʡ ʫʛʣʦʚʦʡ 
ʩʢʦʨʦʩʪʴʶ, ʤʳ ʠʤʝʝʤ ʫʥʠʧʦʣʷʨʥʳʡ ʛʝʥʝʨʘʪʦʨ ʩ ʚʨʘʱʘʶʱʠʤʩʷ 

ʤʘʛʥʠʪʦʤ. ɽʩʣʠ ʞʝ ʪʦʢʦʚʦʝ ʢʦʣʴʮʦ ʥʝʧʦʜʚʠʞʥʦ, ʥʦ ʚʨʘʱʘʝʪʩʷ 

ʜʠʩʢ, ʪʦʛʜʘ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʜʨʫʛʠʤ ʪʠʧʦʤ ʫʥʠʧʦʣʷʨʥʦʛʦ ʛʝʥʝʨʘ-
ʪʦʨʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʫʥʠʧʦʣʷʨʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʚ ʦʙʱʝʤ ʩʣʫ-

ʯʘʝ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ h << a (ʩʤ. ʈʠʩ. 2.26.). ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 
ʚʨʘʱʘʶʱʠʡʩʷ ʜʠʩʢ, ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ ʠ ʮʝʧʴ AVC ʣʝʞʘʪ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ z = 0. 

 
 ʈʠʩ. 2.26. 1 ï ʧʨʦʚʦʜʷʱʠʡ ʜʠʩʢ; 2 ï ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ; 3 ï ʩʢʦʣʴʟʷ-

ʱʠʡ ʢʦʥʪʘʢʪ. 
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ʉʜʝʣʘʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʟʘʤʝʯʘʥʠʡ. ʕɼʉ ʠʥ-

ʜʫʢʮʠʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʢʦʣʴʮʦʤ ʩ ʪʦʢʦʤ ʚ ʜʚʫʭ ʯʘʩʪʷʭ ʟʘʤʢʥʫʪʦʡ 

ʮʝʧʠ AVCOA.ɺ ʧʝʨʚʦʡ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ ʮʝʧʠ AVC ʚʦʟʙʫʞʜʘ-
ʝʪʩʷ ʕɼʉ ʠʥʜʫʢʮʠʠ U1. ɽʩʣʠ ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ ʥʝʧʦʜʚʠʞʥʦ, ʕɼʉ 

U1 = 0. ɺʪʦʨʦʡ ʫʯʘʩʪʦʢ, ʛʜʝ ʚʦʟʥʠʢʘʝʪ ʕɼʉ ʠʥʜʫʢʮʠʠ, ʝʩʪʴ ʦʪʨʝ-

ʟʦʢ OC ʥʘ ʜʠʩʢʝ. ɿʜʝʩʴ ʠʥʜʫʮʠʨʫʝʪʩʷ ʕɼʉ U2. ʉʫʤʤʘʨʥʘʷ ʕɼʉ ʚ 
ʮʝʧʠ AVCOA ʨʘʚʥʘ: 

 U = U1 ï U2                                                 (2.95) 

ʂʦʛʜʘ ɤ1 = 0, ʚʩʷ ʮʝʧʴ AVCOA ʧʦʢʦʠʪʩʷ ʠ ʩʫʤʤʘʨʥʘʷ ʕɼʉ 
ʨʘʚʥʘ ʥʫʣʶ, U = 0. 

1. ʇʦʨʷʜʦʢ ʚʳʯʠʩʣʝʥʠʷ ʕɼʉ U ʧʨʦʩʪʦʡ. ʄʳ ʙʫʜʝʤ ʚʳʯʠʩ-

ʣʷʪʴ ʩʫʤʤʘʨʥʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ D ʥʘ ʦʩʠ 
x. ɺʝʣʠʯʠʥʘ U ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩʫʤʤʘʨ-

ʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ. ɺʳʜʝʣʠʤ ʵʣʝʤʝʥʪ dl ʥʘ ʢʦʣʴʮʝ ʩ ʪʦʢʦʤ. 

ɽʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʣʝʤʝʥʪ ʪʦʢʘ, ʢʦʪʦʨʳʡ ʜʚʠʞʝʪʩʷ ʩʦ 
ʩʢʦʨʦʩʪʴʶ v0. 

ʇʫʩʪʴ ʪʦʯʢʘ D ʥʝʧʦʜʚʠʞʥʦʡ ʮʝʧʠ AVC ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ R ʦʪ ʦʩʠ z. ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʚ ʪʦʯʢʝ 
D ʨʘʚʥʘ:   
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E           (2.96)           

ʛʜʝ: q1 ï ʩʫʤʤʘʨʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ 

ʚʨʘʱʘʶʱʝʛʦʩʷ ʢʦʣʴʮʘ ʩ ʪʦʢʦʤ; R ʝʩʪɹ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ dl ʠ ʪʦʯ-

ʢʦʡ D; v0 -ʩʢʦʨʦʩʪ ɹʙʘʟʦʚʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʪyʘ ʵʣʝʤʝʥʪʘ ʩ ʪʦʢʦʤ dl 
(v0, v12 << c);  

j-+= cos222 ararR                            (2.97) 

2. ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʪʦʯʢʫ D ʥʘ ʚʨʘʱʘʶʱʝʤʩʷ ʜʠʩʢʝ. ʉʢʦ-

ʨʦʩʪʴ ʧʝʨʝʤʝɦʝʥʠʷ ʪʦʯʢʠ D ʨʘʚʥʘ: 

 rv 2w=                                  (2.99) 

ʅʘʧʨʷʞʥyʥʦʩʪʴ ʧʦʣʷ ʚ ʵʪʦʡ ʪʦʯʢʝ D ʨʘʚʥʘ: 
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ʈʘʩʩʤʦʪʨʠʤ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʫʨʘʚʥʝʥʠʷ (2.100). ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ʥʘʧʨʷʞʥyʥʦʩʪʴ ʧʦʣʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʩʫʤʤʫ ʥʘʧʨʞ̫ʝʥʥʦ-

ʩʪʝʡ: 

 
"
2

'
22 EEE ddd += ,                      (2.101) 
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ʛʜʝ: 
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E  ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʚʦʟ-

ʙʫʞʜʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ ʚʨʘʱʘʝʪʩʷ, ʘ ʧʨʦʚʦ-

ʜʷʱʠʡ ʜʠʩʢ ʥʝʧʦʜʚʠʞʝʥ; 
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E  ï ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʚʦʟʙʫʞ-

ʜʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʨʦʚʦʜʷʱʠʡ ʜʠʩʢ ʚʨʘʱʘʝʪʩʷ, ʘ ʥʝʧʦ-

ʜʚʠʞʥʦ ʪʝʧʝʨʴ ʢʦʣʴʮʦ ʩ ʪʦʢʦʤ. 

 
3. ʆʙʱʘʷ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʧʦʣʷ ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ ʥʘʧʨʷʞʝʥʥʦ-

ʩʪʝʡ ʧʦʣʝʡ: 

  21 EEE ddd -=                            (2.102) 

 
ʃʝʛʢʦ ʚʠʜʝʪʴ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ dE1 ʠ dÈ 2 ʚʟʘʠʤʥʦ ʫʥʠʯʪʦ-

ʞʘʶʪʩʷ, ʠ ʤʳ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʥʘʧʨʷʞyʥʥʦʩʪʠ 
ʦʙʱʝʛʦ ʧʦʣʷ dE: 
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 ;          (2.103) 
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jm-=j d
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2
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)( vv
              (2.104) 

ʇʦʣʥʘʷ ʥʘʧʨʷʞʥyʥʦʩʪʴ ʧʦʣʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʩʝʤ ʢʦʣʴʮʦʤ ʩ 

ʪʦʢʦʤ, ʚʳʯʠʩʣʷʝʪʩʷ ʧʫʪʤy ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʵʪʠʭ ʚʳʨʘʞʝʥʠʡ ʚ 
ʧʨʝʜʝʣʘʭ ʦʪ 0 ʜʦ 2ˊ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʩʫʤʤʘʨʥʦʡ ʥʘʧʨʷʞʥyʥʦʩʪʠ 

ʧʦʣʷ E ʩʦʭʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʨʘʜʠʘʣʴʥʡr ʢʦʤʧʦʥʝʥʪ ʚ ʩʠʣʫ ʯʪyʥʦ-

ʩʪʠ dEr ʠ ʥʝʯʪyʥʦʩʪʠ dEű: 

j
j-j
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w
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d
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;    .0=jE             (2.105) 

ʛʜʝ: .  ;1
12 j=   dl=ad

dl

dq
vI  

ʊʝʧʝʨʴ, ʠʥʪʝʛʨʠʨʫʷ Er ʧʦ r, ʚʳʯʠʩʣʠʤ ʕɼʉ ʠʥʜʫʢʮʠʠ U: 
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j
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ʈ      (2.106) 

ʀʟ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʕɼʉ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʦʚʦʡ ʩʢʦ-
ʨʦʩʪʠ ɤ1. 
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4. ʊʝʧʝʨʴ ʧʦʢʘʞʝʤ, ʯʪʦ ʕɼʉ (2.106) ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʜʨʫ-

ʛʠʤ ʩʧʦʩʦʙʦʤ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʟʘʢʦʥ ʌʘʨʘʜʝʷ 
dt

d
U

F
-= .  

ʈʘʩʩʤʦʪʨʠʤ ʪʦʯʢʠ C ʠ C*, ʢʦʪʦʨrʝ ʨʘʩʧʦʣʦʞʝʥʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʈʠʩ. 2.27. ʊʦʯʢʘ C ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʥʝʧʦʜʚʠʞʥʦʤ ʩʢʦʣʴʟʷʱʝʤ 

ʢʦʥʪʘʢʪʝ, ʘ C* ʥʘ ʚʨʘʱʘʶʱʝʤʩʷ ʜʠʩʢʝ. 

ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʢʦʦʨʜʠʥʘʪʳ ʵʪʠʭ ʪʦʯʝʢ ʨʘʚ-

ʥʳ. ɺ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t + ȹt ʪʦʯʢʘ C* ʧʝʨʝʤʝʩʪʠʪʩʷ ʠ 

ʟʘʡʤʝʪ ʧʦʣʦʞʝʥʠʝ C**. ʇʦʣʥʳʡ ʧʦʪʦʢ ū, ʢʦʪʦʨʳʡ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ 

ʩʝʢʪʦʨ ACC**, ʨʘʚʝʥ: 

 ññ
j

j=
)(

0 0

])([
t C

ddrrrBF                       (2.107)  

ʕʪʦʪ ʧʦʪʦʢ ū ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ɤ1.  
 

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʝ (2.107), ʥʘʡʜʤy ʕɼʉ U: 

ñw-=-=
C

drrrB
dt

d
U

0

2 )(
F

 ,                      (2.108) 

ʛʜʝ 
dt

td )(
2

j
=w . 

 
 ʈʠʩ. 2.27. 

ʊʝʧʝʨʴ, ʠʩʧʦʣʴʟʫʷ ʟʘʢʦʥ ɹʠʦ-ʉʘʚʘʨʨʘ, ʚʳʯʠʩʣʠʤ ʠʥʜʫʢʮʠʶ ʤʘʛ-
ʥʠʪʥʦʛʦ ʧʦʣʷ B(r): 

jñ
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4
)(              (2.109) 
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ɽʩʣʠ ʤʳ ʩʨʘʚʥʠʤ ʫʨʘʚʥʝʥʠʷ (2.108) ʠ (2.109) ʩ ʚʳʨʘʞʝʥʠʝʤ 

(2.106), ʪʦ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʦʥʠ ʵʢʚʠʚʘʣʝʥʪʥʳ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʳ ʤʦʞʝʤ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦ ʚʳʯʠʩʣʷʪʴ 
ʕɼʉ ʫʥʠʧʦʣʷʨʥʦʡ ʠʥʜʫʢʮʠʠ ʩʪʘʥʜʘʨʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʧʨʠʤʝʥʷʚ-

ʰʠʤʩʷ ʨʘʥʝʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʀʪʘʢ, ʤʳ 

ʧʨʦʚʝʣʠ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʫʥʠʧʦʣʷʨʥʦʡ ʠʥʜʫʢʮʠʠ. 
 
2.6.7. ʕʢʩʧʝʨʠʤʝʥʪ ʊʨʘʫʪʦʥʘ ʠ ʅʦʙʣʘ. 

ʄʳ ʥʘʯʥʤy ʩ ʵʢʩʧʝʨʠʤʝʥʪʘ ʊʨʘʫʪʦʥʘ ʠ ʅʦʙʣʘ [8] (ʧʘʨʘʛʨʘʬ 
14.2).  ʕʢʩʧʝʨʠʤʝʥʪ ʊʨʘʫʪʦʥʘ ʠ ʅʦʙʣʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʥʝʧʨʘ-

ʚʠʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝ-

ʟʫʣʴʪʘʪʘ, ʢʦʪʦʨʦʤʫ ʜʘʣʠ ʥʘʜʫʤʘʥʥʦʝ ʦʙʲʷʩʥʝʥʠʝ. 
ʇʦʩ̫ʥʠʤ ʩʫʪʴ ʚʦʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʙʳʣʦ ʧʨʦʚʝʨʠʪʴ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʅʘ ʈʠʩ. 2.28 ʠʟʦʙʨʘʞʝʥʳ ʜʚʘ ʟʘʨʷʜʘ, ʜʚʠʞʫʱʠʝʩʷ 

ʩ ʨʘʚʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯyʪʘ ʥʝʧʦ-
ʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ɺ ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʟʘʨʷʜʘʤʠ, 

ʥʘ ʟʘʨʷʜʳ ʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʩʠʣʳ ʢʫʣʦʥʦʚʩʢʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʫʨʘʚʥʦʚʝʰʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʠʣʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʩʪʝʨʞ-
ʥʷ. 

ʎʠʪʠʨʫʝʤ [1]: çʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʚʘ ʟʘʨʷʜʘ q  ʠ ïq, 

ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʢʦʥʮʘʭ ʦʪʨʝʟʢʘ, ʜʚʠʞʫʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v, 
ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʜʚʘ ʵʣʝʤʝʥʪʘ ʪʦʢʘ ʚʝʣʠʯʠʥʦʡ Idl 

= qv. ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʵʣʝʤʝʥʪʳ ʪʦʢʘ, ʙʫʜʫʪ ʨʘʚʥʳ ʠ 
ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ, ʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʥʠ 

ʥʝ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ (ʩʤ. ʈʠʩ. 2.28.).  

 
 ʈʠʩ. 2.28. 

 
ʉʪʝʨʞʝʥʴ, ʩʦʝʜʠʥʷʶʱʠʡ ʟʘʨʷʜʳ, ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʧʦʚʝʨ-

ʥʫʪʴʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʩʢʦʨʦʩʪʠ. ʈʘʩʩʯʠʪʘʝʤ 

ʚʝʣʠʯʠʥʫ ʵʪʦʛʦ ʵʬʬʝʢʪʘ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ɸʤʧʝʨʘ: 
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ʧʨʠʯyʤ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʜʣʠʥʘ ʚʝʢʪʦʨʘ L  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʨʞʥʝʤ. 
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ʥʘʧʨʘʚʣʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ v ʚ ʧʣʦʩʢʦʩʪʠ ʚʝʢʪʦʨʦʚ L ʠ v. ʉʦ-

ʦʪʥʦʰʝʥʠʝ (2.110) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʜʚʠʞʫʱʠʭʩʷ ʟʘʨʜ̫ʦʚ ʝʩʪʴ ʵʬʬʝʢʪ ʧʦʨʷʜʢʘ (v/c)2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʪʝʭ ʞʝ ʟʘʨʷʜʦʚ. ʂʨʫʪʷ-

ʱʠʡ ʤʦʤʝʥʪ ʧʘʨʳ ʩʠʣ (ʩʤ. ʈʠʩ. 2.28.) ʩʦʩʪʘʚʣʷʝʪ 

q
pe

=q= 2sin
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1
cos

2

22

c

v

L

q
FLM          (2.111)  

ɽʩʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯy-

ʪʘ, ʪʦ ʚʨʷʜ ʣʠ ʦʥʘ ʧʦʢʦʠʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ. ʇʦʵʪʦʤʫ ʧʦ-
ʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ɿʝʤʣʠ ʜʦʣʞʥʦ ʩʦʟʜʘʚʘʪʴ ʚʨʘɦ ʘʪʝʣʴ-

ʥʳʡ ʤʦʤʝʥʪ ʚ ʩʠʩʪʝʤʝ ʟʘʨʷʜʦʚè. 

ʂʦʤʤʝʥʪʘʨʠʡ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʩʣʝʜʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ 
ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ ʟʘʨʷʜʘʤʠ, ʩʢʦʨʦʩʪʴ 

v ʨʘʚʥʘ ʥʫʣʶ ʠ ʣɻʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʨʘʚʥʦʚʝʰʝ-
ʥʦ ʫʧʨʫʛʠʤʠ ʩʠʣʘʤʠ ʩʪʝʨʞʥʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʢʘʢʦʡ ʚʨʘʱʘʶ-

ʱʠʡ ʤʦʤʝʥʪ ʥʘ ʩʪʝʨʞʝʥʴ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ ʥʝ ʜʝʡʩʪʚʫʝʪ. 

ʊʝʧʝʨʴ ʧʨʝʜʩʪʘʚʠʤ ʩʝʙʝ, ʯʪʦ ʤʠʤʦ ʵʪʦʛʦ ʩʪʝʨʞʥʷ ʧʨʦʣʝʪʝʣ 
ʥʘʙʣʶʜʘʪʝʣʴ ʩʦ ʩʢʦʨʦʩʪʴʶ v. ʀʟʤʝʥʠʪʩʷ ʣʠ ʨʘʚʥʦʚʝʩʠʝ ʩʪʝʨʞʥʷ? 

ʅʝʪ, ʢʦʥʝʯʥʦ. ɼʘʞʝ ʝʩʣʠ ʤʠʤʦ ʥʝʛʦ ʧʨʦʣʝʪʠʪ ç5 ʪʳʩʷʯ ʢʫʨʴʝʨʦʚè, 

ʢʘʢ ʚ çʈʝʚʠʟʦʨʝè ɻʦʛʦʣʷ, ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʠʪʩʷ. 
ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʜʨʫʛʦʡ ʩʠʩʪʝʤʝ ï ʩʠʩʪʝʤʝ ʦʪ-

ʩʯʸʪʘ ʥʘʙʣʶʜʘʪʝʣʷ, ʤʠʤʦ ʢʦʪʦʨʦʛʦ ʜʚʠʞʝʪʩʷ ʵʪʦʪ ʩʪʝʨʞʝʥʴ. ʉʦ-

ʛʣʘʩʥʦ çʪʝʦʨʠʠè ʦʥ ʦʙʥʘʨʫʞʠʪ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ (2.111), ʜʝʡ-
ʩʪʚʫʶʱʠʡ ʥʘ ʜʚʠʞʫʱʠʡʩʷ ʤʠʤʦ ʥʝʛʦ ʩʪʝʨʞʝʥʴ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʩʠʣ ʩʪʝʨʞʝʥʴ ʜʦʣʞʝʥ ʧʦʚʝʨʥʫʪʴʩʷ 

ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ ʤʝʭʘʥʠʢʠ! 
ɺ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʛʨʘʬʘʭ ʤʳ ʧʦʢʘʞʝʤ, ʛʜʝ çʧʨʷʯʝʪʩʷè 

ʦʰʠʙʢʘ. ɸ ʩʝʡʯʘʩ ʧʨʦʜʦʣʞʠʤ ʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʎʠʪʠʨʫʝʤ ʜʘ-

ʣʝʝ: çɽʩʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯy-
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ʪʘ, ʪʦ ʚʨʷʜ ʣʠ ʦʥʘ ʧʦʢʦʠʣʘʩʴ ʙʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ. ʇʦɻ ʪʦʤʫ 

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ɿʝʤʣʠ ʜʦʣʞʥʦ ʩʦʟʜʘʚʘʪʴ ʚʨʘʱʘʪʝʣʴ-

ʥʳʡ ʤʦʤʝʥʪ ʚ ʩʠʩʪʝʤʝ ʟʘʨʷʜʦʚè. 
ɻʠʧʦʪʝʟʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ çʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʩʯyʪʘè, ʢʘʢ ʛʦʚʦʨʷʪ, çʚʳʩʦʩʘʥʘ ʠʟ ʧʘʣʴʮʘè. ɺʳʨʘʞʝʥʠʷ 

(2.110) ʠ (2.111) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʫʨʘʚʥʝʥʠʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ 
ʃʦʨʝʥʮʘ ʙʝʟʦ ʚʩʷʢʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʥʘʣʠʯʠʠ ʘʙʩʦʣʶʪʥʦʡ ʩʠ-

ʩʪʝʤʳ ʦʪʩʯʪyʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʬʦʨʤʫʣʘʭ ʥʝ ʬʠʛʫʨʠʨʫʝʪ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʦʚ ʦʪʥʦʩʠʪʝʣɹʥʦ çʘʙʩʦʣʶʪʥʦʡè ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ. 
ɽʸ ʜʘʞʝ ʠʩʢʫʩʩʪʚʝʥʥʦ (ʛʠʧʦʪʝʪʠʯʝʩʢʠ) ʥʝ ʧʦʪʨʫʜʠʣʠʩʴ ʚʚʝʩʪʠ ʚ 

ʫʨʘʚʥʝʥʠʷ! 

çʊʨʘʫʪʦʥ ʠ ʅʦʙʣ ʧʦʩʪʘʚʠʣʠ ʦʧʳʪ ʩ ʧʣʦʩʢʠʤ ʢʦʥʜʝʥʩʘʪʦ-
ʨʦʤ, ʧʦʜʚʝʰʝʥʥʦʤ ʥʘ ʫʧʨʫʛʦʤ ʧʦʜʚʝʩʝ, ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʠʪʴ 

ʵʪʦʪ ʵʬʬʝʢʪ. ʆʜʥʘʢʦ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʦʧʳʪʳ ʪʘʢʞʝ ʜʘʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, 
ʭʦʪʷ ʧʨʠ ʩʢʦʨʦʩʪʠ v, ʨʘʚʥʦʡ ʦʨʙʠʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ɿʝʤʣʠ, ʵʬ-

ʬʝʢʪ ʤʦʛ ʙʳʪʴ ʣʝʛʢʦ ʦʙʥʘʨʫʞʝʥè. 

ʋʜʠʚʣʷʝʪ ʩʘʤʘ ʧʦʩʪʘʥʦʚʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺʨʘʱʘʪʝʣʴʥʡr 
ʤʦʤʝʥʪ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʘʙʣʶʜʘʪʝʣʝʤ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʪʝʨ-

ʞʝʥʴ ʜʚʠʞʝʪʩʷ ʤʠʤʦ ʥʝʛʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦ. ɽʩʣʠ ʩʪʝʨʞʝʥʴ ʥʝʧʦ-

ʜʚʠʞʝʥ ʚ ʩʠʩʪʝʤʝ ʦʪʩʯʸʪʘ ʥʘʙʣʶʜʘʪʝʣʷ, ʵʬʬʝʢʪʘ ʥʝ ʙʫʜʝʪ! ʕʪʦ 
ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʥyʥʳʭ ʚʳʰʝ ʬʦʨʤʫʣ. ʅʝʫʞʝʣʠ ʵʪʦ ʥʝ ʷʩʥʦ? ʊʘʢ 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʰʴ ʩʝʙʝ ʊʨʘʫʪʦʥʘ ʠ ʅʦʙʣʘ, ʢʦʪʦʨʳʝ (çʥʝ ʩʤʳʢʘʷ 

ʛʣʘʟ, ʜʝʥʥʦ ʠ ʥʦʱʥʦè) ʩʣʝʜʷʪ ʟʘ ʧʦʜʚʝʰʝʥʥʳʤ ʟʘʨ̫ʞʝʥʥʳʤ ʢʦʥ-
ʜʝʥʩʘʪʦʨʦʤ! ɺʨʦʜʝ ʙʳ ʫʤʥʳʝ ʣʶʜʠ! 

ʕʢʩʧʝʨʠʤʝʥʪ ʊʨʘʫʪʦʥʘ ʠ ʅʦʙʣʘ ʠʤʝʝʪ ʧʨʷʤʫʶ ʣʦʛʠʯʝʩʢʫʶ 

ʩʚʷʟʴ ʩ ʧʘʨʘʜʦʢʩʦʤ ʙʣʠʟʥʝʮʦʚ. ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʯʪʦ ʊʨʘʫʪʦʥ ʠ 
ʅʦʙʣ ʠʟʛʦʪʦʚʠʣʠ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠ ʟʘʨʷʜʠʣʠ ʠʭ 

ʧʣʘʩʪʠʥʳ ʨʘʟʥʦʠʤʝʥʥʳʤʠ ʟʘʨʷʜʘʤʠ. ʇʫʩʪʴ ʪʝʧʝʨʴ ʊʨʘʫʪʦʥ ʜʚʠ-

ʞʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʅʦʙʣʘ ʩʦ ʩʚʦʠʤ ʢʦʥʜʝʥʩʘʪʦʨʦʤ. 
çʊʨʘʫʪʦʥ! ï ʦʙʨʘʱʘʝʪʩʷ ʅʦʙʣ, - ʤʦʡ ʢʦʥʜʝʥʩʘʪʦʨ ʥʝʧʦ-

ʜʚʠʞʝʥ, ʘ ʥʘ ʪʚʦʡ ʜʝʡʩʪʚʫʝʪ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ!è. ʊʨʘʫʪʦʥ 

ʦʪʚʝʯʘʝʪ: çʇʝʨʝʤʝʨʴ ʝʱʝ ʨʘʟ! ʕʪʦ ʥʘ ʤʦʡ ʢʦʥʜʝʥʩʘʪʦʨ ʥʝ ʜʝʡ-
ʩʪʚʫʝʪ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ. ʗ ʠʟʤʝʨʠʣ ʠ ʚʠʞʫ, ʯʪʦ ʤʦʤʝʥʪ ʩʠʣ 

ʜʝʡʩʪʚʫʝʪ ʠʤʝʥʥʦ ʥʘ ʪʚʦʡ ʢʦʥʜʝʥʩʘʪʦʨ!è. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʢʞʝ ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤ 
ʩʣʫʯʘʝ [8] (ʩʤ. ʧʘʨʘʛʨʘʬ 2.5.5 çʂʦʥʚʝʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣè).  ʊʘʤ 

ʘʚʪʦʨ ʧʦʩʪʫʧʠʣ ʧʨʦʱʝ. ʆʥ ʥʘʧʠʩʘʣ: çʇʦʣʦʞʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʘʥʘ-




