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(ɾʈʌʍʆ, ʊ. 83, ʚʳʧ. ˉ 2) 

ʇʨʦʜʦʣʞʝʥʠʝ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ ɾʈʌʍʆ 

ʈʋʉʉʂʆɻʆ  ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʆɻʆ  ʆɹʑɽʉʊɺɸ, 

ʚʦʟʦʙʥʦʚʠʚʰʠʭ ʩʚʦʶ ʦʙʱʝʩʪʚʝʥʥʫʶ, ʥʘʫʯʥʫʶ 

ʠ ʠʟʜʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʈʦʩʩʠʠ 

16 ʘʧʨʝʣʷ 1991 ʛ. 

            ʇʫʙʣʠʢʫʝʪ: 

 ʥʘʠʙʦʣʝʝ  ʘʢʪʫʘʣʴʥʳʝ,   ʧʦʣʝʟʥʳʝ,   ʦʨʠʛʠʥʘʣʴʥʳʝ   ʨʘʙʦʪʳ 
ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ; 

 ʧʠʩʴʤʘ ʯʠʪʘʪʝʣʝʡ ʠ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, ʧʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʠʢʠ, 
ʨʝʢʣʘʤʫ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʘʥʘʣʠʟ, ʦʙʟʦʨ, 

ʧʨʦʛʥʦʟ; 

 ʵʥʝʨʛʝʪʠʢʘ, ʵʢʦʣʦʛʠʷ, ʦʭʨʘʥʘ ʟʜʦʨʦʚʴʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʪʝʭʥʠʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʵʢʦʥʦʤʠʢʘ, ʥʘʫʢʘ. 

 

ʅʝ ʯʠʥʳ ʠ ʟʚʘʥʠʷ, ʥʠ ʚʦʟʨʘʩʪ ʠ ʧʨʦʬʝʩʩʠʷ ʘʚʪʦʨʦʚ, 

ʘ ʩʪʝʧʝʥʴ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʣʴʟʳ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʭ ʤʳʩʣʠ ï 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʦʪʙʦʨʘ ʨʘʙʦʪ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ 
 

ʇʨʠʦʨʠʪʝʪʥʘʷ ʟʘʱʠʪʘ ʚʩʝʭ ʧʫʙʣʠʢʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʚʩʝʭ, ʢʦʤʫ ʥʝ ʙʝʟʨʘʟʣʠʯʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʟʝʤʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʪʦ 

ʠʱʝʪ ʢʦʥʢʨʝʪʥʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʩʚʦʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ. 
 
 

ɼɽɺʀɿ  ɾʋʈʅɸʃɸ: 
 

ç EXPERIMENTIA  EST  OPTIMA  RERUM  MAGISTRA è 
 

ç ʇʨʘʢʪʠʢʘ ï ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʤʳʩʣʠ ʥʘʩʪʘʚʥʠʮʘ è 

                                                                                      ʜʘ ɺʠʥʯʠ 
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ɺɺɽɼɽʅʀɽ ɺ ɺɽʈʉɸʃʔʅʋʖ ʌʀɿʀʂʋ 

 

ɸʥʛʝʣ ʀʚʘʥʦʚ 

(ɹʦʣʛʘʨʠʷ) 

 

ɿʘʜʘʯʘ ʬʠʟʠʢʦʚ-ʪʝʦʨʝʪʠʢʦʚ ï ʩʦʟʜʘʥʠʝ ʛʠʧʦʪʝʟ,  

ɿʘʜʘʯʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ï ʠʭ ʧʨʦʚʝʨʢʘ.  

 

 

ʌʠʟʠʢʘ ʚ ʩʚʦʤy ʨʘʟʚʠʪʠʠ ʧʨʦʰʣʘ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ 

ʵʪʘʧʳ, ʥʘʯʠʥʘʷ ʦʪ ʥʘʪʫʨʬʠʣʦʩʦʬʠʠ ʜʦ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ, 

ï ʢʚʘʥʪʦʚʦʡ, ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ, ʘʪʦʤʥʦʡ ʠ ̫ʜʝʨʥʦʡ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʦʥʘ ʚʩ yʝʱy ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʦʪʚʝʪʳ ʥʘ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʜʝʡ ʢʚʘʥʪʦʚʦʡ ʪʝʦʨʠʠ ʠ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨ r ʠ ʟʘʢʦʥʦʚ 

ʤʘʢʨʦʤʠʨʘ ʩʚʷʟʘʥʦ ʩ ʩʝʨʴʟyʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ.  

ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ ʠʜʝ̫ʭ 

ʦ ʬʠʟʠʯʝʩʢʦʤ ʝʜʠʥʩʪʚʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʝʜʠʥʦʡ 

ʪʝʦʨʠʠ ʧʦʣʷ, ï ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʯʝʪʳʨʝ ʚʠʜʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʦʜʥʦʤ ï ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʤ. ʊʘʢʘʷ 

ʪʝʦʨʠʷ ʤʦʞʝʪ ʙʳʪʴ ʕʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʪʝʦʨʠʝʡ ʠ 

ʊʝʦʨʠʝʡ ʚʝʣʠʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ (ʊɺʆ). ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʥʦʚʳʝ ʢʦʥʩʪʘʥʪʳ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩʦ 

ʩʪʘʨʦʡ ʢʣʘʩʩʠʢʦʡ ʤʦʛʣʠ ʙʳ ʜʦʚʝʩʪʠ ʫʥʠʬʠʢʘʮʠʠ ʟʘʢʦʥʦʚ ʚ 

ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʥʦʚʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʠʟʠʢʠ ï 

ʥʘʤ ʥʫʞʝʥ ʥʦʚʳʡ ʚʟʛʣʷʜ ʥʘ ʤʠʨ; ʠ, ʦʛʣʷʥʫʚʰʠʩʴ ʥʘʟʘʜ, 

ʧʦʩʤʦʪʨʝʪʴ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʢʦʪʦʨʦʡ ï ʥʝ ʦʪʨʠʮʘʷ 

ʜʦʩʪʠʞʝʥʠʡ, ʟʘʢʦʥʳ ʠ ʧʨʠʥʮʠʧʳ ï ʜʘʪʴ ʥʦʚʦʝ ʦʙʲʷʩʥʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʚ ʇʨʠʨʦʜʝ. ʆʪʚʝʪ ʤʦʞʝʪ 

ʜʘʪʴ ʪʦʣʴʢʦ ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ.  

ɺɽʈʉɸʃʔʅɸʗ ʬʠʟʠʢʘ ï ʌʠʟʠʢʘ ʣɻʝʢʪʨʦʛʨʘʚʠʪʘ-

ʮʠʠ, ï ʦʪ ʩʣʦʚʘ Verso, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʦʟʥʘʯʘʝʪ ʦʙʨʘʪʥʫ  ʁ

ʩʪʦʨʦʥʫ ʤʦʥʝʪʳ ʠʣʠ ʤʝʜʘʣʠ. ʕʪʦ ʬʠʟʠʢʘ, ʢʦʪʦʨʘ ̫ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ (ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ) ʠ ʛʨʘʚʠʪʘʮʠʶ, ʢʘʢ 

ʜʚʝ ʩʪʦʨʦʥʳ ʦʜʥʦʡ ʤʝʜʘʣʠ. ʕʪʦ ʬʠʟʠʢʘ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ  
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ʩʠʣʴʥʦʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ, ʩʣʘʙʦʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʦʙʱʝʤ ï ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ɹʫʜʝʪ ʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʣʴʥʳʤ ʠʣʠ 

ʩʣʘʙʳʤ ï ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʣʠʰʴ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʯʘʩʪʠʮʘʤʠ, ʦʙʲʝʢʪʘʤʠ ʠʣʠ ʩʠʩʪʝʤʘʤʠ 

ʠʟ ʥʠʭ. ʀ ʅʴʶʪʦʥ, ʠ ʂʫʣʦʥ ʚ ʩʚʦʠʭ ʟʘʢʦʥʘʭ ʠ ʬʦʨʤʫʣʘʭ ʜʣʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʝʥʝ-

ʙʨʝʛʣʠ ʚʣʠʷʥʠʝʤ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ ï çʂʘʞʜʦʝ 

ʜʝʡʩʪʚʠʝ ʧʦʨʦʞʜʘʝʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝè. ʅʠʛʜʝ ʚ ʠʭ 

ʬʦʨʤʫʣʘʭ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʣʘ ʙʳ 

ʵʪʦʪ ɿʘʢʦʥ.  

ɺʝʨʩʘʣʴʥʘ ̫ ʬʠʟʠʢʘ ʦʧʠʩʳʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ 

ʛʨʘʚʠʪʘʮʠ,ʁ ʤʘʩʩʫ ʠ ʵʥʝʨʛʠ,ʁ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ 

ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ï ʢʘʢ ʜʚʝ ʩʪʦʨʦʥʳ ʦʜʥʦʡ 

ʤʝʜʘʣʠ.  

ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʨʠʥʮʠʧʝ ʥʝʧʨʦʪʠʚʦ-

ʨʝʯʠʚʦʩʪʠ ʠ ʬʫʥʢʮʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʫʤʥʦʞʝʥʠʷ & (çʀè). 

ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʥʝ ʠʤʝʝʪ ʜʝʣʦ ʩ ʤʘʛʥʝʪʠʟʤʦʤ, ʪʘʢ ʢʘʢ 

ʵʪʦ ʦʩʦʙʳʡ ʩʣʫʯʘʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ï (ʝʩʪʴ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ï 

ʝʩʪʴ ʤʘʛʥʝʪʠʟʤ, ʥʝʪ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ï ʥʝʪ ʤʘʛʥʝʪʠʟʤʘ). 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ ʢʘʢ 

ʦʜʥʦ ʷʚʣʝʥʠʝ ʩ ʜʚʫʤʷ ʣʠʮʘʤʠ (ʜʫʘʣʠʩʪʠʯʝʩʢʦʝ) ï ʧʦ ʦʜʥʫ 

ʩʪʦʨʦʥʫ ʦʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩ ʜʨʫʛʦʡ ï ʤʘʛʥʝʪʠʟʤʘ, ʙʝʟ ʫʯʪyʘ 

ʛʨʘʚʠʪʘʮʠʠ.  

ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʥʝ ʫʯʠʪrʚʘʝʪ ʚʨʝʤʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ 

ʝʩʪʴ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʜʚʠʞʝʥʠ:̫ ʝʩʪʴ ʜʚʠʞʝʥʠʝ ï ʝʩʪʴ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʥʝʪ ʜʚʠʞʝʥʠʷ ï ʥʝʪ ʠ ʚʨʝʤʝʥʠ. ɺʨʝʤʷ ʥʝ 

ʤʦʞʝʪ ʙr ʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʦ ʚ ʤʘʩʩʫ, ʩʠʣʫ ʪʷʞʝʩʪʠ ʠʣʠ ʚ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʕʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʦʪʨʘʞʘʪʴ ʦʮʝʥʢʫ ʨʘʩʭʦʜʘ 

ʧʝʨʝʭʦʜʥʦʡ ʬʘʟʳ ʧʨʦʮʝʩʩʠʠ, ʥʦ ʥʝ ʝ yʭʘʨʘʢʪʝʨ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʯʝʪʳʨʭyʤʝʨʥʳʡ ʢʦʥʪʠʥʫʫʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʇʨʦʩʪʨʘʥʩʪʚʦ, 

ʄʘʪʝʨʠ,ʁ ʄʘʩʩʫ (ʕʥʝʨʛʠ)ʁ ʠ ɼʚʠʞʝʥʠʝ. 
 

ʇʨʠʚʦʜʠʤ ʧʦʩʪʫʣʘʪʳ ɺʝʨʩʘʣʴʥʦʡ ʬʠʟʠʢʠ. 
 

1. ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʢʘʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʙʝʟ 

ʛʨʘʚʠʪʘʮʠʠ, ʠ ʛʨʘʚʠʪʘʮʠʠ ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʪʚʘ.  
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ʅʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʢʫʣʦʥʦʚʩʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʪʴʝʛʦ ʟʘʢʦʥʘ ʅʴʶʪʦʥʘ.  

ʅʠʢʪʦ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ ʚ ʣʶʙʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʥʝ 

ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʦʣʠʨʫʷ 

ʚʣʠʷʥʠʝ ʛʨʘʚʠʪʘʮʠʠ! ʅʝ ʪʦʣʴʢʦ ʂʫʣʦʥ, ʥʦ ʩʘʤ ʅʴʶʪʦʥ ʚ 

ʟʘʢʦʥʝ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʥʝ ʭʦʯʝʪ ʵʪʦʛʦ ʧʨʠʟʥʘʚʘʪʴ, 

ʧʦʩʣʝ ʫʯʪyʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʂʫʣʦʥʘ. ɿʜʝʩʴ ʅʴʶʪʦʥ 

ʪʦʣʴʢʦ ʚʳʩʪʫʧʘʝʪ ʧʨʦʪʠʚ ʩʘʤʦʛʦ ʞʝ ʅʴʶʪʦʥʘ.  

2. ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʵʥʝʨʛʠʠ ʙʝʟ ʤʘʩʩʳ, ʢʘʢ ʠ ʤʘʩʩʳ ʙʝʟ 

ʵʥʝʨʛʠʠ. ʂʘʞʜʳʡ ʠʩʪʦʯʥʠʢ ʠʤʝʝʪ ʩʚʦʡ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʚʝʩ. 

ɽʱy ʙʦʣʝʝ ʘʙʩʫʨʜʥʳʤ ʷʚʣʷʝʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ çʣʫʯʠʩʪʘʷ 

ʵʥʝʨʛʠʷ ʪʦʣʴʢʦ ʬʦʨʤʘ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʥʝ ʪʦʣʴʢʦ ʤʘʩʩʳ, ʥʦ ʪʘʢʞʝ ʠ 

ʤʘʪʝʨʠʠè ï (ʩʣʦʚʘʨʴ ʥʘʫʯʥʳʭ ʪʝʨʤʠʥʦʚ, ʩʪʨ. 128, ɽ. ɹ. 

ʋʚʘʨʦʚ ʠ ɸʣʘʥ ɸʡʟʝʢʩ). ʅʝʪ ʥʠ ʦʜʥʦʡ ʪʦʯʢʠ ʇʨʦʩʪʨʘʥʩʪʚʘ ʚʦ 

ɺʩʝʣʝʥʥʦʡ, ʚ ʢʦʪʦʨʦʡ ʥʝ ʙʳʣʦ ʙʳ ʤʘʪʝʨʠʠ. ʃʶʙʘʷ ʵʥʝʨʛʠʷ, 

ʯʝʤ ʙʳ ʦʥʘ ʥʠ ʙʳʣʘ, ʠʤʝʝʪ ʩʚʦʁ ʵʢʚʠʚʘʣʝʥʪʥʫ  ʁʤʘʩʩʫ! ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʵʪʦʤ ʩʣʦʚʘʨʝ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ç... ʠʟʣʫʯʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʜʝʣʴʥʫʶ ʵʥʝʨʛʠ ʁ ʚ ʚʠʜʝ ʠʟʣʫʯʝʥʠʷ 

(ʬʦʪʦʥʦʚ), ʚʦʣʥʳ ʠʣʠ ʯʘʩʪʠʮʳ (ʘʣʴʬʘ-ʯʘʩʪʠʮʳ, ʙʝʪʘ-

ʯʘʩʪʠʮʳ, ʥʝʡʪʨʦʥʳ) ï ʦʪ ʠʩʪʦʯʥʠʢʘè ï (ʛʣʦʩʩʘʨʠʡ 

ʥʘʫʯʥʳʭ ʪʝʨʤʠʥʦʚ, ʩʪʨ. 215, ʌ. ɹ. ʋʚʘʨʦʚ ʠ ɸʣʘʥ ɸʡʟʝʢʩ). 

ʆʙʝ ʵʪʠ ʮʠʪʘʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ. 

3. ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʤʘʪʝʨʠʠ ʙʝʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʝʟ ʤʘʪʝʨʠʠ: ʤʘʪʝʨʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʬʦʨʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʘ ʧʨʦʩʪʨʘʥʩʪʚʦ ï ʬʦʨʤʦʡ ʤʘʪʝʨʠʠ. ʀʣʠ ʦʪ 

ʦʙʨʘʪʥʦʛʦ ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʠʢʦʛʜʘ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ 

ɺʩʝʣʝʥʥʦʡ ï ʜʦ ʠʣʠ ʧʦʩʣʝ çɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘè!  

4. ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʥʠʢʘʢʦʛʦ ʜʝʡʩʪʚʠ ̫ ʙʝʟ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʠ ʥʘʦʙʦʨʦʪ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʤ ʧʨʠʥʮʠʧʦʤ, ʪʘʢ ʢʘʢ ʥʝʪ ʩʣʝʜʩʪʚʠʷ ʙʝʟ ʧʨʠʯʠʥʳ 

ʠ ʧʨʠʯʠʥʳ ʙʝʟ ʩʣʝʜʩʪʚʠʷ! ɺʩy ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

5. ɸʙʩʫʨʜʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʦʩʤʠʯʝʩʢʠʝ ʪʝʣʘ, 

ʚʭʦʜʷʱʠʝ ʚ ʘʪʤʦʩʬʝʨʫ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ, ʥʘʛʨʝʚʘʪʁʩʷ ʟʘ 

ʩʯyʪ ʪʨʝʥʠʷ ʚ ʧʣʦʪʥʳʭ ʩʣʦʷʭ ʘʪʤʦʩʬʝʨʳ. ʇʦ ɺʝʨʩʘʣʴʥʦʡ 

ʬʠʟʠʢʝ  ʧʨʠʯʠʥʘ  ʨʘʟʦʛʨʝʚʘ ʥʦʩʠʪ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ  
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ʭʘʨʘʢʪʝʨ ʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʚʟʘʠʤʦʠʥʜʫʢʮʠʝʡ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʭʦʜʠʪ, ʯʪʦ ʝʩʣʠ 

ʪʨʫʙʢʘ ʩ ʠʜʝʘʣʴʥʦ ʛʣʘʜʢʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴ ,ʁ 

ʠʟʦʣʠʨʦʚʘʥʘ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚʦʜʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʜʘʚʣʝʥʠʝʤ, ï ʪʦ ʚ ʢʦʥʮʝ ʪʨʫʙʢʠ 

ʜʦʣʞʥʘ ʠʜʪʠ ʥʝ ʪʦʣʴʢʦ ʛʦʨʷʯʘ ̫ʚʦʜʘ, ʥʦ ʜʘʞʝ ʠ ʧʘʨ. çʂʘʢʦʡ 

ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʪʝʧʣʘ!è ʊʘʤ ʤʦʞʝʪ ʙʳʪʴ ʥʝʢʦʪʦʨʳʡ ʨʘʟʦʛʨʝʚ, ʥʦ ʵʪʦ ʙʫʜʝʪ ʠʟ-

ʟʘ ʧʦʚʳʰʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʙʲʸʤʝ, ʥʦ ʥʝ ʠʟ-ʟʘ 

ʪʨʝʥʠʷ ʚʦʜʳ ʦ ʩʪʝʥʢʠ ʪʨʫʙʢʠ! ɺ ʘʪʤʦʩʬʝʨʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʦʙʲʤy, ʢʘʢ ʚ ʪʨʫʙʝ.  

6. ʈʘʟʦʛʨʝʚ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʚʭʦʜʷʱʠʭ ʚ ʟʝʤʥʫʶ 

ʘʪʤʦʩʬʝʨʫ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʠʥʜʫʢʮʠʠ ʦʙʨʘʪʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʦʢʦʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʚ ʠʭ ʪʝʣʘ. 
(ʉʤ. ʨʠʩ. 4, 6 ʠ 10). ʇʦʣʫʯʘʝʪʩʷ ʥʝʯʪʦ ʧʦʜʦʙʥʦʝ çʪʦʢʘʤ 

ʌʫʢʦè. ʗ ʜʫʤʘʶ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ:  

ʘ) ʢʦʨʧʫʩʘ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʪʦʥʢʠʭ ʩʣʦʚy ʤʝʪʘʣʣʘ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʢʘʢ ʧʣʘʩʪʠʥʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠʣʠ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʪʚʨyʜʦʩʪʴʶ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ;  

ʙ) ʚʟʣʪy ʠ ʧʦʩʘʜʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʜʦʣʞʥʳ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʜ ʫʛʣʦʤ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦ-

ʚʝʩʠʷ Ŭɞ (ʚ ʟʝʤʥʦʤ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ  Ŭoɿʝʤ = 43,78390739). (ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʦʟʠʮʠʷ 

54.) ʊʦ ʝʩʪʴ ʵʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʦ ʘʨʭʠʤʝʜʦʚʦʡ 

ʩʧʠʨʘʣʠ ʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʧʦʣʶʩʦʚ. (ʉʤ. ʨʠʩ. 5).  

7. ɽʱ yʙʦʣʝʝ ʘʙʩʫʨʜʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ g ʚ ʢʘʯʝʩʪʚʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ. 
ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʦʧʝʨʠʨʫʝʪ ʢʦʥʢʨʝʪʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, 

ʦʪʥʦʩʷʱʠʤʠʩʷ ʪʦʣʴʢʦ ʢ ʯʘʩʪʠ, ʥʦ ʥʝ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ. ʕʪʫ 

çʧʦʩʪʦʷʥʥʫʶ ʛʨʘʚʠʪʘʮʠʠè ʥʝʣʴʟʷ ʥʘʟʚrʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, 

ʢʘʢ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ɿʝʤʣʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ ʠ ʫʩʢʦʨʝʥʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʥʘ 

ɿʝʤʣʝ ʠ ʝ yʨʘʜʠʫʩʦʤ (gɿʝʤ = agʟʝʤĀrʟʝʤ
2
/mgʟʝʤ).  

(ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʦʟʠʮʠʷ 51). ɿʜʝʩʴ ʪʨʠ ʧʝʨʝʤʝʥʥʳʝ 

ʫʥʠʢʘʣʴʥʳ  ʜʣʷ  ɿʝʤʣʠ,  ʦʪ  ʢʦʪʦʨʳʭ  ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʪʦʣʴʢʦ ʠ  
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ag 

(9,80665 mĀs
-2

). (ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʫʥʢʪ 52). ʅʠ ʤʘʩʩʫ, ʥʠ 

ʨʘʜʠʫʩ ɿʝʤʣʠ ʥʝʣʴʟʷ ʠʟʤʝʨʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʴʥʳʤʠ. ʏʪʦ 

ʧʨʦʠʟʦʡʜʪy, ʝʩʣʠ ʚʳ ʧʦʣʦʞʠʪʝ ʚ ʬʦʨʤʫʣʫ ʤʘʩʩʫ ʠ ʨʘʜʠʫʩ 

ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ? 

ʅʘʧʨʠʤʝʨ, ʚ ʞʫʨʥʘʣʝ çʌʠʟʠʢʘ ʄʆʅè (ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʆʙʨʘʟʦʚʘʥʠʷ ʠ ʅʘʫʢʠ) ʥʦʤʝʨ 3-4, 1997 ʩʪʨ. 37 ʛʦʚʦʨʠʪʩʷ:  

çɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ G ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʥʝʪʦʯʥʳʭ (ʠʣʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ï  ʩʘʤʘ ̫ʥʝʪʦʯʥʘ)̫, ʠʟ 

ʯʠʩʪʘ ʠʟʤʝʨʝʥʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ. 

ʅʘ ʩʝʛʦʜʥʷ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ G = 6,6726Ā10
-11

 m
3
/(s

2
Ākg). 

ʊʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʧʫʙʣʠʢʦʚʘʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʜʦʚʳʭ ʠʟʤʝʨʝʥʠʡ G ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʠʢʘʤʠ; ʫʜʠʚʣʷʝʪ ʪʦ, ʯʪʦ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ ʦʪ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ, 

ʪʘʢ ʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ:  

Å ʫʯyʥʳʝ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ ʵʪʘʣʦʥʦʚ ʚ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ:  

G = 6,6659Ā10
-11

 m
3
/(s

2
Ākg);  

Å ʥʝʤʝʮʢʠʝ ʬʠʟʠʢʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ɺʫʧʧʝʨʪʘʣʴ:  

G = 6,6685Ā10
-11

 ʤ
3
/(s

2
Ākg),  

Å ʥʝʤʝʮʢʠʝ ʫʯʥyʳʝ ʠʟ ʌʝʜʝʨʘʣʴʥʦʛʦ ʬʠʟʠʢʦ- 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ: G = 6,71540Ā10
-11

 m
3
/(s

2
Ākg).  

ʅʝʜʦʩʪʘʪʦʯʥʦ ʦʙʲʷʩʥʝʥ rʥʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠ"̫.  

ʇʦ ɺʝʨʩʘʣʴʥʦʡ ʬʠʟʠʢʝ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʠʮʝʡ ʨʘʜʠʫʩʦʚ 

ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʠʟʤʝʨʝʥʠʷ ɿʝʤʣʠ.  

8. ʅʝ ʤʦʞʝʪ ʙʳʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ 

ʤʝʞʜʫ ʜʚʫʤʷ ʪʝʣʘʤʠ, ʝʩʣʠ ʦʥʠ ʠʟ ʪʦʡ ʞʝ ʧʣʘʥʝʪʥʦʡ 

ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʩʨʝʜʠ ʚʩʝʭ ʪʝʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʥʠʤʠ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ, ʢʘʢ ʙʳ ʙʣʠʟʢʦ ʵʪʠ ʪʝʣʘ ʥʠ ʥʘʭʦʜʠʣʠʩʴ 

ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. (ʉʤ. ʨʠʩʫʥʦʢ ˉ 1).  

ʄʝʞʜʫ ʪʝʣʦʤ ʄ ʠ ʪʝʣʦʤ m, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠ,̫ 

ʢʘʢ ʅʴʶʪʦʥ ʫʪʚʝʨʞʜʘʣ.  

ʆʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ  ʧʨʠʪʷʞʝʥʠʷ  ʤʝʞʜʫ  ʪʝʣʦʤ  ʄ  ʠ ɿʝʤʣyʡ, ʠ  



 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2011, ˉ 1-12, ʩʪʨ. 7 

ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʤʝʞʜʫ ʪʝʣʦʤ m ʠ ɿʝʤʣyʡ (ʢʘʢ ʮʝʥʪʨʘʣʴʥʳʝ 

ʩʠʣʳ). ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʤʝʞʜʫ 

ʪʝʣʘʤʠ ʄ ʠ m ʙʳʣʦ ʙʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʠ 

ʙʳʣʠ ʙʳ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʟʝʤʥʦʡ ʛʨʘʚʠʪʘʮʠʠ ʠʣʠ ï ʝʩʣʠ ʪʝʣʦ 

m ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʣʘʥʝʪʘʨʥʦʡ ʩʠʩʪʝʤʳ M , ʠʣʠ ʠʥʘʯʝ ï 

ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʧʫʪʥʠʢʦʤ (ʩʘʪʝʣʣʠʪʦʤ) M .  

çɻʨʘʚʠʪʘʮʠʦʥʥʦʡ ʢʣʝʪʢʠè, ʧʦʜʦʙʥʦʡ çʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʢʣʝʪʢʝ ʌʘʨʘʜʝʷè, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʥʘʡʜʝʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʢʦʥ 

ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ ʩʧʨʘʚʝʜʣʠʚ ʪʦʣʴʢʦ ʜʣʷ ʜʚʫʭ ʪʝʣ. ʀ ʪʦ, 

ʝʩʣʠ (1) ʚʩʷ ʠʭ ʤʘʩʩʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʮʝʥʪʨʝ ʠ ʝʩʣʠ (2) ʥʝʪ 

ʪʨʝʪʴʝʛʦ ʪʝʣʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ɿʝʤʣʠ). ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, 

ʬʦʨʤʫʣʘ ʅʴʶʪʦʥʘ ʥʝ ʠʤʝʝʪ ʟʘʢʦʥʥʦʡ ʩʠʣʳ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ 

ʬʦʨʤʫʣʳ (FN = gĀmɿʝʤĀmAĀmɹ / (rɿʝʤ
2
Ād(ɸïB)

2
) ʥʝ ʩʫʱʝʩʪʚʫʝʪ (ʩʤ. 

ʨʠʩ. 2). ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʨʠʪʷʞʝʥʠʝ ʤʝʞʜʫ ʄ ʠ m ï ʠʟ-ʟʘ 

ʫʤʝʥʴʰʝʥʠʷ ʚʳʩʦʪ,r ʩʥʠʞʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ d. 

ʊʘʢ ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʚʠʪʘʮʠʦʥʥʫ ʁ

ʧʦʩʪʦʷʥʥʫ  ʁ g, ʠʟʚʝʩʪʥʫ  ʁ ʢʘʢ çʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ 

ʂʘʚʝʥʜʠʰʘè, ʢʘʢ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʧʦʩʪʦʷʥʥʘ ̫ 

ɿʝʤʣʠ. (ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʦʟʠʮʠʷ 51). ʃʶʙʘʷ ʠʥʘʷ ʯʘʩʪʠʮʘ, 

ʦʙʲʝʢʪ ʠʣʠ ʩʠʩʪʝʤʘ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦ ʁ ʩʧʝʮʠʬʠʯʝʩʢʫ  ʁ

ʛʨʘʚʠʪʘʮʠʦʥʥʫ  ʁʧʦʩʪʦʷʥʥʫ,ʁ ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʦʚʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʬʦʨʤʫʣʝ ʯʝʨʝʟ ʵʣʝʤʝʥʪʘʨʥʳʡ ʛʨʘʚʠʪʘʮʠʠ-

ʦʥʥrʡ ʟʘʨʷʜ g0 ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʨʘʚʠʪʘʮʠʦʥʥʫ  ʁʤʘʩʩʫ 

ʪʘʢ: gx = 2ˊĀg0Āmgx, ʛʜʝ g0 ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʤr ʛʨʘʚʠʪʘ-

ʮʠʦʥʥʳʤ ʟʘʨʷʜʦʤ, ʠʟʤʝʨʷʝʪʩʷ ʚ gV (ʛʨʘʚʠʪʦʥʚʦʣʴʪ). (ʉʤ. 

ʪʘʙʣʠʮʫ ˉ 1, ʧʫʥʢʪʳ 2 ʠ 51). ʕʪʘ ʬʦʨʤʫʣʘ ʚʨʷʜ ʣʠ ʙʫʜʝʪ 

ʧʨʠʥʷʪʘ ʬʠʟʠʢʘʤʠ-ʢʦʥʩʝʨʚʘʪʦʨʘʤʠ... 

ɸʢʘʜʝʤʠʢ ɺʠʢʪʦʨ ɸʤʙʘʨʮʫʤʷʥ ʩʢʘʟʘʣ: çʉʝʛʦʜʥʷ ʤʥʦʛʠʝ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠè.  

ʉʝʛʦʜʥʷ ʩʦʚʨʝʤʝʥʥʘ ̫ ʬʠʟʠʢʘ ʚʠʜʠʪ ʀʩʪʠʥʫ ʪʦʣʴʢʦ ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ (ʠʣʠ ʩʦ ʩʪʦʨʦʥʳ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ï ʠʣʠ ʩʦ 

ʩʪʦʨʦʥʳ ʛʨʘʚʠʪʘʮʠʠ). ɺʩ̫ ɺʩʝʣʝʥʥʘ,̫ ʚʩʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʝʡ, ʨʝʛʫʣʠʨʫʶʪʩʷ, ʚ ʜʦʧʦʣʥʝʥʠʝ, 

ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ ʠ ʛʨʘʚʠʪʘʮʠʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ 

ʧʝʨʝʤʝʥʥʳʝ ʠ ʢʦʥʩʪʘʥʪʳ ʚʦ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʘʭ ʜʦʣʞʥ r 
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ʫʯʘʩʪʚʦʚʘʪʴ, ʚʢʣʶʯʘʷ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʟʘʨʷʜ r(ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ag). ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʟʘʢʦʥ ʵʥʝʨʛʠʠ 

ʕʡʥʰʪʝʡʥʘ E = mĀc
2
, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʣʴʢʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ ʠ ʩʢʦʨʦʩʪʴ ʁʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ.  

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʠʤʧʫʣʴʩʘ, 

ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʢʘʢ E = mĀV, ʛʜʝ V = c
2
 = 

8,9875517Ā10
16

 m/s. ɺ ʬʦʨʤʫʣʝ ʥʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʠʩʧʦʣʴʟʫʝʪ ï ʢʘʢ ʢʣʘʩʩʠʯʝʩʢʠʝ ʠ 

ʨʝʘʣʴʥʦ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠ ʢʦʥʩʪʘʥʪ,r ʪʘʢ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʦʚʳʝ. ʏʝʨʝʟ ʥʠʭ ʦʙʲʝʜʠʥʷʶʪʩʷ 

ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ɻʨʘʚʠʪʘʮʠ,̫ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

çʀè ʠ ʊʝʦʨʠʠ ɺʝʣʠʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ï GUT. 

ʕʪʦ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʧʝʨʝʤʝʥʥʳʝ ʠ ʢʦʥʩʪʘʥʪʳ. 

1. ɸʪʦʤʥʘ ̫ʝʜʠʥʠʮʘ ʤʘʩʩ r mu =1,6605655Ā10
-27

 [kg]. 

2. ɸʪʦʤʥʘ ̫ʝʜʠʥʠʮʘ ʕʥʝʨʛʠʠ  Eu = 9,315015Ā10
8
 [eV]. 

3. ʕʣʝʤʝʥʪʘʨʥr ʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ  go 

    go = mu /Eu = 1,78267582Ā10
-36 

 [gV]. 

4. ʕʣʝʤʝʥʪʘʨʥr ʡ ɻ ʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ  ʝo 

     ʝo = 1,6021892Ā10
-19

 [eV]. 

5. ɽʣʝʤʝʥʪʘʨʥʳʡ ʣɻʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ  Zo  

     Zo = eo /go = c
2
 = 8,9875518Ā10

16
 [eVĀgV

-1
]. 

6. ʕʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʘ ̫ ʥɻʝʨʛʠʷ ʯʘʩʪʠʮ, ʘʪʦʤʦʚ ʠ ʪʝʣ  E 

    E= mgĀZo = mgĀeo /go [kgĀeVĀgV
-1
].  

 

ʇʨʠʤʝʯʘʥʠʝ: ʕʪʦ ʬʦʨʤʫʣʘ ʕʡʥʰʪʝʡʥʘ ʚ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʤ ʚʠʜʝ, ʛʜʝ ʥʝ ʫʯʘʩʪʚʫʶʪ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ.  
 

7. ʂʦʵʬʬʠʮʠʝʥʪ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠ 

ʠʟʣʫʯʝʥʠʠ/ʧʦʛʣʦʱʝʥʠʠ ʵʥʝʨʛʠʠ c0; ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʤʝʥ-

ʪʘʨʥʳʡ ʢʚʘʥʪ ʠʟʣʫʯʝʥʠʷ/ʧʦʛʣʦʱʝʥʠ̫ ʵʥʝʨʛʠʠ:  

               co = eoĀZo = goĀZo
2
 = 1,4399758Ā10

-2
  [eV

2
 gV

-1
]. 

 

8. ʕʣʝʤʝʥʪʘʨʥr ʡ ʫʛʦʣ ʣɻʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠ ̫Ŭɞ = ln mg Ñ ln qe = Ñ 43,27774582
o
,  

ʛʜʝ: mg ï ʛʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʤʘʩʩʘ,  

        qe ï ɻ ʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ɻ ʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮr. 
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9.   ɻʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʢʦʩʠʥʫʩ ʫʛʣʘ Ŭ:  chŬɞ = 3,12073Ā10
18

; 

10. ʇʝʨʝʭʦʜʥʳʝ ɻ ʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩ:r  

      a) ʧʝʨʝʭʦʜ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩ rmg ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʡ  

          ɻ ʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ  q = 1/(2ĀmgĀchŬɞ); 

     ʙ) ʧʝʨʝʭʦʜ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ɻ ʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ q 

         ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʫ  ʁʤʘʩʩʫ  mg = 1/ (2qĀchŬɞ).  

ʇʨʠʤʝʯʘʥʠʝ: ʕʪʦ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʷʜʝʨʥʳʡ ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʡ ʨʘʩʧʘʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʠʦʜʦʤ ʧʦʣʫʨʘʩʧʘʜʘ. 

11. ɻʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʤʘʩʘ ʣɻʝʢʪʨʦʥʘ   mg e- =  

 eoĀco /(n
2 
kaĀ10

7
) = co /(2n

2
ĀchŬɞĀkaĀ10

7
) = mg nĀmq e- /(ag ErtĀqp) =  

         = mg nĀmq e-ĀRErt
2
/(g ErtĀmg ErtĀqp) = 9,1095335Ā10

-31
 [kg],  

ʛʜʝ: 

eo ï ʕʣʝʤʝʥʪʘʨʥʳʡ ɻ ʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ 1,6021892Ā10
-19

 [ʝV]; 

co ïʂʦɻʬʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ/ʧʦʛʣʦʱʝʥʠʷ 1,4399758Ā10
-2
[eV

2
gV

-1
]; 

mg n ï ɻʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʤʘʩʩʘ ʥʝʡʪʨʦʥʘ 1,674944Ā10
-27

 [kg]; 

ka ï ʆʨʙʠʪʘʣʴʥʳʡ ʢʦɻʬʬʠʮʠʝʥʪ ʘʪʦʤʥʦʡ ʩʪʨʫʢʪʫʨ r253,263632; 

n ï ɻʣʘʚʥʦʝ ʢʚʘʥʪʦʚʦʝ ʯʠʩʣʦ; 

mq e- ï ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʩʩʘ ʣɻʝʢʪʨʦʥʘ;  

RErt
2
 ï ʈʘʜʠʫʩ ɿʝʤʣʠ; 

g Ert ï ɻʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʢʦʥʩʪʘʥʪʘ ɿʝʤʣʠ;  

mg Ert ï ɻʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʤʘʩʩʘ ɿʝʤʣʠ;  

qp ï ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʧʨʦʪʦʥʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ɺʩʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ ʷʚʣʷʶʪʩʷ ʵʤʘʥʘ-

ʮʠʝʡ ɻ ʣʝʢʪʨʦʥʘ. 

12. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʩʩʘ ʧʦʢʦʷ ʵʣʝʢʪʨʦʥʘ mq 

       mq = mge- / go = 5,0011339Ā10
5
  [kgĀgV

-1
] ; 

13. ɻʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ ʧʦʢʦʷ ʵʣʝʢʪʨʦʥʘ g e- 

      g e- = eo
2
/(mge-Āco) = 1/ mq e- = 1,9569067Ā10

-6
 [kg

-1
ĀgV]; 

14. ɻʨʘʚʠʪʘʮʠʦʥʥʘ ʤʘʩʘ ʥʘ ʧʨʦʪʦʥʘ mg p 

 mg p = eo mg e-ĀgErtĀmg Ert /(mg nĀmq e-ĀRErt
2
) =  

        = eo mg e-ĀGErt /(mg nĀmq e-ĀRErt
2
) = 1,6726608Ā10

-27
 [kg]; 

15. ʉʧʝʮʠʬʠʯʝʩʢʠʡ ɻ ʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʧʨʦʪʦʥʘ qp 

       qp = mg n Āmq e- /(ag Ert Āmg e-) = 9,578685649Ā10
7
 [eVĀkg

-1
]; 

16. ɻʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʤʘʩʩʘ ʥʝʡʪʨʦʥʘ mg n 

mg n = ag ErtĀmg e-Āqp / mq e- = gErtĀmg ErtĀmg e-Āqp /(ag Ert Āmq e-) =  

       =  GErtĀmg e-Āqp /(ag ErtĀmq e-) = 1,6747324Ā10
-27

 [kg]; 
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ʇʨʠʤʝʯʘʥʠʝ. ʇʫʥʢʪʳ 11, 12, 13, 14, 15, 16 ʧʦʢʘʟʳʚʘʪʁ, 

ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ ʠ ʥʝʡʪʨʦʥʦʚ 

ʟʘʚʠʩʷʪ ʦʪ ʫʩʢʦʨʝʥʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ (agErt) ʠ ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ (GErt), ʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʪʘʢʦʚʳʤʠ 

ʪʦʣʴʢʦ ʧʦ ʧʣʦʱʘʜʠ ɿʝʤʣʠ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʧʦʷʩʘ ɿʝʤʣʠ (ʧʦʷʩʘ 

ɺʘʥ ɸʣʣʝʥʘ). ɿʘ ʧʨʝʜʝʣʘʤʠ ʧʣʦʱʘʜʠ ʦʥʠ ʙʫʜʫʪ ʠʤʝʪʴ ʜʨʫʛʠʝ 

ʟʥʘʯʝʥʠʷ. 
 

17. ʉʧʝʮʠʬʠʯʥʳʡ ʛʨʘʚʠʪʘʮʠʦʥʥr ʡ ʟʘʨʷʜ ɿʝʤʣʠ  gErt 

gErt = 2́  goĀmg Ert = mg nĀmq e-ĀRErt
2
 /(qpĀmg ErtĀmg e-) = 6,672Ā10

-11
  

[gVĀkg], ï ʧʨʠ ʤʘʩʩʝ ɿʝʤʣʠ  5,9566734Ā10
24

 kg;  

18. ɻʝʦʮʝʥʪʨʠʯʝʩʢʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ ɿʝʤʣʠ GErt 

GErt = gErtĀmg Ert = 2́  goĀmg Ert
2
 = 3,9742924Ā10

14
  [gVĀkg

2
]; 

19. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ɿʝʤʣʠ  QErt 

QErt = ́  qe- / (eoĀmg Ert) = ́  / (mg e-Āmg Ert) =  

        = ́  qe-Āag ɽrtĀqp  / (mg n ĀZoĀmg ɿʝʤ) = 5,767926984Ā10
5
 [C] 

20. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ɿʝʤʣʠ ag Ert 

      ag Ert = GErt / RErt = mg nĀmq e- /(mg e-Āqp) = 9,807697 [mĀs
-2
]; 

21. ʈʘʜʠʫʩ ɿʝʤʣʠ  RErt 

RErt = (GErt/ag Ert)
1/2

 = [GErtĀmg e-Āqp/(mg nĀmq e-)]
1/2

 =  

       = 6,3657032Ā10
6
 [m]; 

22. ɻʨʘʚʠʪʘʮʠʦʥʥʘ ʤʘʩʩʘ ʬʦʪʦʥʘ  mg f 

      mg f = mg f = 2́  eo
2
Āmg e- /co = 2́  goĀmg e- =  

            = 2́  mg nĀmg e- / (ag ErtĀq p ) = 1,0203482Ā10
-65

 [kg]; 

23. ɻʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʤʘʩʩʘ ʛʨʘʚʠʪʦʥʘ  mg ɔ 

       mg ɔ = mg ɔ  = 2́  goĀmg e-Āag Ert =  

              = mg f  Āag Ert = 1,0006197Ā10
-64

  [kg]; 

24. ɻʨʘʚʠʪʘʮʠʦʥʥʘ ̫ʤʘʩʩʘ ʥʝʡʪʨʠʥʦ  mg ɜ 

      mg ɜ = eoĀgo = coĀeo /Zo
2
 = 2,8561839Ā10

-55
 [eVĀgo];  

25. ʋʛʦʣ ʣɻʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠ ̫ ʚ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ  Ŭɞ Ert = ln mg Ert ï ln QErt = 43,7850698;  

26. ɻʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʢʦʩʠʥʫʩ ʚ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ  

      chŬoErtt = 5,1920373.10
18

;  

27. ʉʦʣʥʝʯʥʳʡ ʧʘʨʘʤʝʪʨ  PSol  

       PSol = co lnDSol = 0,3031726;  

28. ʆʨʙʠʪʘʣʥɹr ʡ ʨʘʜʠʫʩ Rorb ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤ r

ʥʘ ʢʚʘʥʪʦʚʦʤ ʧʨʠʥʮʠʧʝ ʚ ʘ.ʝ.  R = Rx-1 + pSolĀn
ǎ
 ; (ʩʤ. ʊʘʙ. 2) 
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29.  ʇʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ  h 

       h = mg nĀmq e-ĀZo /(agertĀqpĀ fce-) =  6,6261772Ā10
-34

 ; 
 

30. ʇʦʩʪʦʷʥʥʘʷ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨ rʚ ʘʪʦʤʥʦʡ ʧʣʘʥʝʪʘʨʥʦʡ 

ʩʠʩʪʝʤʝ  

             a = mgnĀcoĀɛɞĀ(Zo)
1/2

 /(2h ag Ert qp  ) = 7,2973504Ā10
-3
 ; 

          1/a = 137,0360386; 

31. ʇʦʩʪʦʷʥʥʘʷ ɹʦʣʮʤʘʥʘ k = R/NA = 1,3806577Ā10
-23

 [JK
-1
]; 

32.  ʇʦʩʪʦʷʥʥʘʷ ʯʸʨʥʳʭ ʜʳʨ (ʢʦʣʣʘʧʩʘ) kBH Schw 

       kBH Schw = 2gx /Zo = 1,4847202Ā10
-27

. 
 

ʇʨʠʤʝʯʘʥʠʝ. ʉʤ.ʪʘʙʣʠʮʫ ˉ1, ʧʦʟʠʮʠʠ 76, 77, 78, 79, 80 

ɺ ɺʝʨʩʘʣʴʥʦʡ ʬʠʟʠʢʝ c
2
 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝ ʚ ʚʠʜʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʩ
2
 = 1/(ŮɞĀɛɞ)), ʥʦ ʢʘʢ ʵʣʝʤʝʥ-

ʪʘʨʥʳʡ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ (Zo = e0 / g0 = c
2
). (ʉʤ. 

ʪʘʙʣʠʮʫ ˉ 1, ʧʦʟʠʮʠʷ 17), ʛʜʝ e0 ʠ g0 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ. ʊʦʛʜʘ ʬʦʨʤʫʣʘ ʜʣʷ ʵʥʝʨʛʠʠ 

ʕʡʥʰʪʝʡʥʘ ɽ = mgĀc
2
 ʙʫʜʝʪ: E = mgĀZo = mgĀe0 / g0 .ʀʟʤʝʨʷʝʪʩʷ 

ʚ ʢʠʣʦʛʨʘʤʤ ʵʣʝʢʪʨʦʥʚʦʣʴʪ ʟʘ ʦʜʠʥ ʛʨʘʚʠʪʦʥʚʦʣʴʪ 

[kgĀɻ ɺĀ(gV)
-1

]. ʕʥʝʨʛʠʷ ʧʦʣʫʯʘʝʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʘʩʩʘ 

ʪʝʣʘ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʨʷʜʳ, ï ʵʣʝʢʪʨʠʯʝʩ-

ʢʠʝ ʠʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ.  
 

ʉʦʛʣʘʩʥʦ ʕʡʥʰʪʝʡʥʫ, ʥʝʪ ʩʢʦʨʦʩʪʠ ʙʦʣʴʰʝ, ʯʝʤ 

ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ (c
2
 = 8,9875518Ā10

16
), ʘ ʚ ʬʦʨʤʫʣʘʭ ɺʝʨʩʘʣʴʥʦʡ 

ʬʠʟʠʢʠ ʨʝʯʴ ʠʜʪy ʥʝ ʦ ʩʢʦʨʦʩʪʠ, ʥʦ ʦʙ ɻʣʝʤʝʥʪʘʨʥʦʤ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʟʘʨʷʜʝ Zo ʧʦʣ̫.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʧʘʜʘʝʪ ʧʦʩʪʫʣʘʪ ʕʡʥʰʪʝʡʥʘ ʦ ʪʦʤ, ʯʪʦ 

ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʧʨʠʨʦʜʝ ʩʢʦʨʦʩʪʴ ʙʦʣʴʰʝ, ʯʝʤ 

ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʚʨʘʱʝʥʠ ʁʘʩʪʨʦʥʦʤʠʯʝʩ-

ʢʠʭ ʦʙʲʝʢʪʦʚ (ʧʫʣʴʩʘʨʳ, ʢʚʘʟʘʨʳ ʠ ʜʨ.), ʛʜʝ ʠʭ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʚ ɺʝʨʩʘʣʴʥʦʡ ʬʠʟʠʢʝ: 

ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʵʪʦ ʘʥʪʠʛʨʘʚʠʪʘʮʠʷ, ʘ ʛʨʘʚʠʪʘʮʠʷ ʵʪʦ 

ʘʥʪʠʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʧʨʠʥʮʠʧ, ʚ ʢʦʪʦʨʦʤ ʫʪʚʝʨʞʜʘʝʪʩʷ ʩʠʣʘ 

ʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ çʀè. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʇʨʦʩʪʨʘʥʩʪʚʝ 

ʩʫʱʝʩʪʚʫʝʪ ï ʠ ʛʨʘʚʠʪʘʮʠʷ, ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ; ʠ ʤʘʩʩʘ, ʠ ʟʘʨʷʜ;  
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ʠ ʧʨʠʪʷʞʝʥʠʝ, ʠ ʦʪʪʘʣʢʠʚʘʥʠʝ. ɺ ʩʣʫʯʘʝ ʨʘʚʝʥʩʪʚʘ ʤʝʞʜʫ 

ʥʠʤʠ ï ʧʨʦʠʩʭʦʜʠʪ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪ ɹʚ ʯʘʩʪʠʮʘʭ, ʘʪʦʤʘʭ, ʤʦʣʝʢʫʣʘʭ, ʪʚʨyʜʳʭ ʪʝʣʘʭ 

ʠ ʩʠʩʪʝʤʘʭ ʠʟ ʥʠʭ, ʚʳʨʘʞʝʥʥʳʭ ʢʦʥʩʪʘʥʪʦʡ ʵʣʝʢʪʨʦʛʨʘʚʠ-

ʪʘʮʠʦʥʥʦʛʦ  ʨʘʚʥʦʚʝʩʠʷ (c0), ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʦʪʥʦʰʝʥʠʝ 

ʠʟʣʫʯʝʥʠʷ/ʧʦʛʣʦʱʝʥʠʷ. (ʉʤ. ʊʘʙʣʠʮʫ ˉ 1, ʧʫʥʢʪ 9). ʀʟ ʵʪʦʛʦ 

ʧʦʩʪʫʣʘʪʘ ʧʨʦʠʩʪʝʢʘʶʪ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʩʣʝʜʩʪʚʠʷ. 

ʘ) ɺʦʟʤʦʞʥʦʩʪ ɹ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣ̫ GUM 

(Grand United Teory), ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ  mg nĀmq e- = ag ErtĀmg e-Āq p  

ʠ mg e-Āmq p = mq e-Āmg p. (ʊʘʙʣʠʮʘ ˉ 1, ʧʦʟʠʮʠʠ ̄  ̄1 ï 80).  

ʙ) ʧʨʠʤʝʥʝʥʠʝ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʠ ʚ ʩʪʨʫʢʪʫʨʝ 

ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ. (ʊʘʙʣʠʮʘ ˉ 2, ʧʦʟ. 35 ï 47, ʠ ʪʘʙʣʠʮʫ 2).  

ʚ) ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʱʝʡ ʊʘʙʣʠʮʝ ˉ 3.  

 

ɺ ʧʨʠʨʦʜʝ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʤʘʩʩ: 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ (mg) ʠ ʵʣʝʢʪʨʠʯʝʩʢʘ ̫ (mq), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 

ʠ ɻʣʝʤʝʥʪʘʨʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ (e0), ʠ ʵʣʝʤʝʥʪʘʨʥʳʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ (g0), ʘ ʪʘʢʞʝ ï ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʘ ̫

ʵʥʝʨʛʠ ̫ Eg, ʠ ʵʣʝʢʪʨʠʯʝʩʢʘ ̫ ʵʥʝʨʛʠ ̫ Eq. ʅʝ ʩʫʱʝʩʪʚʫʝʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʠ 

ʪʦʢʦʚ. ʀʭ ʦʧʨʝʜʝʣʝʥʠʝ, ʢʘʢ ʪʘʢʦʚʦʝ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʫʩʣʦʚʥʦ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʠʣʳ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ (ʘʥʪʠʵʣʝʢʪʨʠʯʝʩʢʠʝ) ʪʦʢʠ, ʪʘʢ ʢʘʢ 

ʩʫʱʝʩʪʚʫʶʪ ï ʠ ɻʣʝʢʪʨʦʥ,r ʠ ʘʥʪʠʵʣʝʢʪʨʦʥʳ (ʧʦʟʠʪʨʦʥ)r.  

ɺ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ ʧʨʦʪʝʢʘʶʪ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʟʘʨʷʜʳ, ʠ ï ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ 

ʟʘʨʷʜ,r ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʝʧʣʦʚʳʤ ʧʦʪʝʨʷʤ ʠʟ-ʟʘ ʚʩʪʨʝʯʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʪʝʯʝʥʠʡ. (ʉʤ. ʨʠʩ. 4). 

ɺ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ï ʵʪʦ ʵʣʝʢʪʨʦʥʥʘ ̫

(ʵʣʝʢʪʨʠʯʝʩʢʘ)̫ ʠ ʜʳʨʦʯʥʘʷ (ʛʨʘʚʠʪʘʮʠʦʥʥʘ)̫ ʧʨʦʚʦʜʠʤʦʩʪʠ.  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʟʘʨʷʜʘʤʠ 

(ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʤʘʩʩʘʤʠ) ʧʨʠʚʦʜʠʪ ʢ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤʫ 

ʧʨʠʪʷʞʝʥʠ ʁ(ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ), ʘ ʤʝʞʜʫ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ ï ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʦʪʪʘʣʢʠʚʘʥʠ ʁ

(ʟʘʢʦʥ  ʂʫʣʦʥʘ,  ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ).  ʅʴʶʪʦʥ  
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ʩʯʠʪʘʣ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʧʨʠʪʷʞʝʥʠʝ) ʦʜʥʦʡ 

ʩʪʦʨʦʥʦʡ çʤʦʥʝʪʳè ï (ɻʨʘʚʠʪʘʮʠʷ), ʘ ʂʫʣʦʥ ï ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ï ʜʨʫʛʦʡ ʩʪʦʨʦʥʦʡ (ʕʣʝʢʪʨʠʯʝʩʪʚʦ). ʆʙʘ ʪʠʧʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʨʘʚʥʳ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ. 

ʆʜʥʦ ï ʧʨʦʠʩʭʦʜʠʪ ï ʢʘʢ ʨʝʘʢʮʠʷ ʥʘ ʜʨʫʛʦʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʪʴʠʤ ʟʘʢʦʥʦʤ ʅʴʶʪʦʥʘ.  

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʙʦʪ ʵʪʠʭ ʜʚʫʭ ʩʠʣ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʚʥʦ ʝʜʠʥʠʮʝ (FNĀFC = 1), FN = c0ĀgɿʝʤĀm1Ām2 / 

r
2
, ʠ FC = ʩ0Āq1Āq2 / (2ˊ Ů0Ār

2
). ʂʦʛʜʘ ʜʝʣʦ ʜʦʭʦʜʠʪ ʜʦ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʦʛʦ ʧʨʠʪʷʞʝʥʠʷ ʠ ɻʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʤʳ 

ʜʦʣʞʥʳ ʟʥʘʪʴ, ʯʪʦ ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʦʮʝʩʩ r

(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʡ ʩʠʣʳ).  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʛʨʘʚʠʪʘʮʠʠ ʠʣʠ ʘʥʪʠʵʣʝʢʪʨʠ-

ʯʝʩʪʚʘ (çʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘè) ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʣʦʞʠʪʴ ʚʥʝʰʥ ʁʩʠʣʫ, ï ʵʣʝʢʪʨʠʯʝʩʢʫ  ʁʠʣʠ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʫ .ʁ  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʠ ɻʣʝʢʪʨʠʯʝʩ-

ʢʠʤʠ ʟʘʨʷʜʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʜʚʠʞʝʥʠʶ ʯʘʩʪʠʮ ʠ ʪʝʣ, ʙʫʜʴ ʪʦ ʥʘ 

ʦʨʙʠʪʝ, ʢʦʛʜʘ ʦʥʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʧʣʘʥʝʪʘʨʥʦʛʦ ʪʝʣʘ ʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ɻʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʙʘʣʘʥʩʝ ʠʣʠ ʜʚʠʞʝʥʠʝ 

ʟʘʨʷʜʦʚ ʚʜʦʣʴ ʮʝʧʠ, ʙʫʜʴ ʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʠʣʠ ʜʳʨʦʯʥʳʡ 

(ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ), ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʦʩʝʚʳʤ ʚʨʘʱʝʥʠʝʤ 

(ʩʧʠʥ) ï ʪʦ ʝʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʜʚʠʞʝʥʠʶ ʪʦʢʦʚ ʵʣʝʢʪʨʦʛʨʘʚʠ-

ʪʘʮʠʠ (ʵʣʝʢʪʨʦʥʥʘ ̫ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʜʳʨʦʯʥʘʷ ʧʨʦʚʦʜʠ-

ʤʦʩʪʴ). ʂʦʛʜʘ ʜʚʠʞʝʥʠʝ ʥʘ ʦʨʙʠʪʝ ʩʠʣʳ ʦʪ ʦʨʙʠʪʘʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ korb = rorbĀVorb2, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʘʪʦʤʦʚ kʦʨʙ.a = 

253,26362, ʠ ʜʣʷ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ  korb.sol = 1,3443363Ā10
20

. 

(ʉʤ. ʪʘʙʣʠʮʫ ˉ 1 ʧʫʥʢʪʳ 24, 25 ʠ 26). ʕʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ 

ʪʦʢʠ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʦʛʨʝʚʫ (ʚrʜʝʣʝʥʠʶ ʪʝʧʣʘ), ʧʨʠ ʢʦʪʦʨʦʤ 

ʠʟʣʫʯʘʝʪʩʷ ʠʣʠ ʧʦʛʣʦʱʘʝʪʩʷ ʢʚʘʥʪ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʕʣʝʤʝʥʪʘʨʥʳʝ ʢʦʣʠʯʝʩʪ-

ʚʘ ʠʟʣʫʯʘʝʤʦʡ ʠ ʧʦʛʣʦʱʘʝʤʦʡ ʵʥʝʨʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʵʣʝʤʝʥʪʘʨʥʳʡ ʢʚʘʥʪ ʵʥʝʨʛʠʠ ʦʙʤʝʥʘ, ʚʳʨʘʞʝʥʥʳʡ ʢʘʢ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʣʫʯʝʥʠʷ ʬʦʪʦʥʦʚ f ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦ-

ʛʣʦʱʝʥʠʷ ʛʨʘʚʠʪʦʥʦʚ ɔ. (ʉʤ. ʨʠʩʫʥʦʢ ˉ1). ʊʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ  ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ  ʨʘʚʥʦʚʝʩʠʷ (c0).  
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(ʊʘʙʣʠʮʘ ˉ 1, ʧʦʟʠʮʠʷ 9). ʕʪʦʪ ʦʙʤʝʥ ʟʘʨʷʜʘʤʠ (ʵʥʝʨʛʠʝʡ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʦʚʠʥʝ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʚ ʧʝʨʚʳʡ 

ʧʦʣʫʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʠʟʣʫʯʝʥʠʝ, ʪʦ ʚʦ ʚʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʛʣʦʱʝʥʠʝ ï ʠ ʥʘʦʙʦʨʦʪ. ʊʘʢ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʚ ʇʨʦʩʪʨʘʥʩʪʚʝ. ʈʘʚʥʦʚʝʩʠʝ ʚ 

ʩʠʩʪʝʤʘʭ ʧʦʜʯʠʥʷʝʪʩʷ ʧʨʠʥʮʠʧʫ ʃʝ ʐʘʪʝʣʴʝïɹʨʘʫʥʘ, 

ʢʦʪʦʨʳʡ ʫʪʚʝʨʞʜʘʝʪ: çɽʩʣʠ ʥʘ ʩʠʩʪʝʤʫ, ʥʘʭʦʜʷʱʫʶʩʷ ʚ 

ʫʩʪʦʡʯʠʚʦʤ ʨʘʚʥʦʚʝʩʠʠ, ʜʝʡʩʪʚʦʚʘʪʴ ʚʦʟʤʫʱʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ï ʦʥʘ ʩʪʨʝʤʠʪʩʷ ʨʝʘʛʠʨʦʚʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʵʬʬʝʢʪʫ ʥʘʨʫʰʝʥʠʷè. (ɻʣʦʩʩʘʨʠʡ 

ʥʘʫʯʥʳʭ ʪʝʨʤʠʥʦʚ. ʉʪʨ. 317. ɽ. ɹ. ʋʚʘʨʦʚ ʠ ɸʣʘʥ ɸʡʟʝʢʩ) ï ʪʦ 

ʝʩʪʴ ʩʤʝʱʘʝʪʩʷ ʢ ʮʝʥʪʨʫ ʙʘʣʘʥʩ (ʨʘʜʠʫʩ ʦʨʙʠʪʳ).  

ʇʨʦʩʪʨʘʥʩʪʚʦ, ʦʙʣʘʜʘʶʱʝʝ ʵʣʝʤʝʥʪʘʨʥʳʤ ʵʣʝʢʪʨʦʛʨʘ-

ʚʠʪʘʮʠʦʥʥʳʤ ʟʘʨʷʜʦʤ Z0 = e0 / g0, ʥʘʟʳʚʘʝʪʩʷ ʤʠʨʦʚʳʤ 

ʵʬʠʨʦʤ. ʇʦʣʝ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ ʦʜʥʦʨʦʜʥʦ (ʠʤʝʝʪ ʦʜʥʦʨʦʜʥʳʡ 

ʩʦʩʪʘʚ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ) ʠ ʠʟʦʪʨʦʧʥʦ (ʦʜʠʥʘʢʦʚʳʝ 

ʩʚʦʡʩʪʚʘ ʧʨʦʷʚʣʷʶʪʩʷ ʚʝʟʜʝ ʠ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ). ʅʝ 

ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʦʜʥʦʡ ʪʦʯʢʠ ʚʦ ʚʩʸʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɺʩʝʣʝʥʥʦʡ 

ʙʝʟ ʛʨʘʚʠʪʘʮʠʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ. ʕʬʠʨʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʤ (ʦʪʢʨʳʪʳʤ) ʠ ʚ ʥʸʤ 

ʜʝʡʩʪʚʫʶʪ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʝ ʟʘʢʦʥ rʠ ʦʪʥʦʰʝʥʠ,̫ ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʩʬʝʨʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʢʨʳʪʘ ʠ ʚ ʥʝʡ ʜʝʡʩʪʚʫʶʪ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠ.̫ (ʉʤ. ʨʠʩ. 6).  

ɺ ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ 

(mg) ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ (q) ʧʦ ʬʦʨʤʫʣʝ  

q = 1 / (2ĀmgĀchŬ0), ʠ ʥʘʦʙʦʨʦʪ: ʢʦʥʢʨʝʪʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʟʘʨʷʜ (q) ï ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʫ  ʁʤʘʩʩʫ  

mg = 1 / (2qĀchŬ0). (ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʫʥʢʪ 14). ʇʨʦʮʝʩʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ï ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ; ʠ ʦʥ ʧʨʦʪʝʢʘʝʪ ʩʦʛʣʘʩʥʦ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. (ʉʤ. ʨʠʩ. 6). ʕʪʦ ʦʙʲʷʩʥʷʝʪ, 

ʧʦʯʝʤʫ ʢʦʥʚʝʨʩʠ ̫ ʠ ʜʝʛʨʘʜʘʮʠ ̫ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʧʦʣʦʚʠʥʫ ʧʝʨʠʦʜʘ. ɿʜʝʩʴ (Ŭ0) ʥʘʟʳʚʘʝʪʩʷ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ (ʫʛʦʣ) ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥ-

ʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (Ŭ0 = ln (mg) Ñ ln(q). (ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʫʥʢʪ 

10). ʇʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʪ ʚ ʬʦʨʤʝ ʵʣʝʢʪʨʦ-

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʟʘʠʤʦʠʥʜʫʢʮʠʠ.  
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ʆʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʥʝʡʪʨʘʣʴʥʳʡ (ʩʧʦʢʦʡʥʳʡ) ʤʠʨʦʚʦʡ 

ʵʬʠʨ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ çʢʘʢ ʪʠʭʦʝ ʠ ʩʧʦʢʦʡʥʦʝ ʤʦʨʝè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʠʨʦʚʦʡ ʵʬʠʨ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʠʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ, ʝʛʦ ʚʦʣʥʳ ʥʝʩʫʪ ɻʣʝʢʪʨʦʛʨʘʚʠ-

ʪʘʮʠʦʥʥʳʝ ʟʘʨʷʜ r ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʚ ʜʨʫʛʫʶ ʯʝʨʝʟ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʚʟʘʠʤʦʠʥʜʫʢʮʠʶ ʠ ɻʣʝʢʪʨʦʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ. ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʩʪʫʧʘʝʪ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʠʨʦʚʦʛʦ ʕʬʠʨʘ ï 

(çʪʠʭʦʝ ʠ ʩʧʦʢʦʡʥʦʝ ʵʬʠʨʥʦʝ ʧʦʣʝè). ɽʩʣʠ ʨʘʚʥʦʚʝʩʠʝ 

ʥʘʨʫʰʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʠʣʠ ʚʥʝʰʥʠʤʠ ʩʠʣʘʤʠ, ʪʦ ʯʝʨʝʟ 

ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ ʥʘʩʪʫʧʘʝʪ ʨʘʚʥʦʚʝʩʠʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʥʮʠʧʦʤ ʃʝ ʐʘʪʝʣʴʝïɹʨʘʫʥʘ. ʉʪʨʫʢʪʫʨʘ ʕʬʠʨʥʦʛʦ ʧʦʣʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʬʝʨʠʯʝʩʢʠ-ʨʘʜʠʘʣʴʥʫ  ʁʩʝʪɹ, ʚ ʢʦʪʦʨʦʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʬʝʨʠʯʝʩʢʠʝ 

ʢʨʫʛʠ ʩ ʧʣʦʪʥʦʩʪʴʶ, ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʚʳʩʦʪʝ 

(ʨʘʜʠʫʩʫ), ʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ï ʮʝʥʪʨʦʙʝʞʥʦ 

ʨʘʜʠʘʣʴʥʳʝ ʣʠʥʠʠ ʩ ʧʣʦʪʥʦʩʪʴʶ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ 

ʚʳʩʦʪʝ (ʨʘʜʠʫʩʫ). (ʉʤ. ʨʠʩ.10). ɺ ʮʝʥʪʨʝ ʩʬʝʨʳ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʷʜʨʘ ʟʘʨʷʜ G = gĀmg = 2ˊĀg0Āmg; (2Ā́g0Āmgɿʝʤ
2
). 

(ʊʘʙʣʠʮʘ ˉ 1, ʧʦʟʠʮʠʷ 53).  

ʆʙʨʘʟʥʦ ï ʤʠʨʦʚʦʝ ʵʬʠʨʥʦʝ ʧʦʣʝ ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʘʫʪʠʥʘ. 

ʇʘʫʢ ʩʪʨʦʠʪ ʩʚʦʠ ʩʝʪʠ ʥʘ ʦʜʥʫ ʥʦʯʴ ʠ ʩʪʦʠʪ ʚ ʮʝʥʪʨʝ ʜʣʷ 

ʦʭʦʪʳ (ʨʝʘʛʠʨʦʚʘʥʠʷ), ʯʪʦʙʳ ʙʳʣʘ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʣʶʙʘʷ 

ʪʦʯʢʘ ʩʝʪʠ.  

ʄʠʨʦʚʦʡ ʕʬʠʨ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʙʫʞʜʸʥ (çʚʟʚʦʣʥʦʚʘʥè), 

ʢʘʢ ʤʳ ʫʞʝ ʛʦʚʦʨʠʣʠ, ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʩʝʪʠ. ʇʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʚʦʟʙʫʞʜʝʥʠʠ ï ʦʪ ʠʩʪʦʯʥʠʢʘ 

ʧʝʨʝʜʘʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʦʣʥʳ ʚ ʚʠʜʝ ʬʦʪʦʥʦʚ ʧʦ 

ʨʘʜʠʘʣʴʥʦ-ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʝʪʠ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɺ ʭʦʜʝ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ, ʘʪʦʤʦʚ, ʤʦʣʝʢʫʣ ʠʣʠ ʦʨʛʘʥʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʚʪʦʨʠʯʥʘ ̫ ʵʤʠʩʩʠ,̫ ʪʦ ʝʩʪʴ ʫʥʠʯʪʦʞʝʥʠʝ 

ʦʙʨʘʪʥʳʭ ʘʥʪʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʦʣʥ (ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ). 

ʇʨʠ ʚʩʪʨʝʯʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʟʣʫʯʝʥʠʡ ʠ ʦʪʨʘʞʸʥʥʳʭ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ ï ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʨʘʢʮʠ,̫ ʠʙʦ ʩʚʝʪ 

ʠʤʝʝʪ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠʣʠ ʧʨʦʠʩʭʦʜʠʪ 

ʠʥʪʝʨʬʝʨʝʥʮʠʷ  (ʥʘʣʦʞʝʥʠʝ  ʧʨʷʤʳʭ  ʠ  ʦʪʨʘʞʥyʥʳʭ  ʚʦʣʥ  
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(ʟʘʨʷʜʦʚ). ʆʜʠʥ ʧʝʨʠʦʜ çɻ ʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳè ʷʚʣʷʝʪʩʷ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʣʥʦʡ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘ-

ʮʠʦʥʥʦʛʦ ʜʠʧʦʣ ̫(ʩʤ. ʈʠʩ. 9). ʆʙʘ ʟʘʨʷʜʘ ʩʜʚʠʥʫʪʳ ʥʘ ʫʛʦʣ Ŭ0. 

ɺʠʜ ʚʦʟʙʫʞʜʥyʥʳʭ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʜʠʧʦʣʝʡ ʧʦʭʦʞ 

ʥʘ ʙʫʢʚʫ "V" , ʪʦ ʝʩʪʴ ʧʦʭʦʞʝʝ ʥʘ çʙʫʤʝʨʘʥʛè, ʢʦʪʦʨʳʡ 

ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʩʨʝʜʥʝʡ ʪʦʯʢʠ (ʢʨʘʡ ʙʫʤʝʨʘʥʛʘ). ɺ ʠʜʝʘʣʝ, 

ʵʪʦʪ ʫʛʦʣ ʩʦʩʪʘʚʣʷʝʪ 45 ʛʨʘʜʫʩʦʚ Ñ 2Á. ɺʘʨʠʘʥʪ (45Áï 2Á) 

ʦʪʥʦʩʠʪʩʷ ʢ ʤʠʢʨʦʩʠʩʪʝʤʘʤ, ʘ (45 Á + 2Á) ï ʜʣʷ ʤʘʢʨʦ-ʩʠʩʪʝʤ). 

(ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʫʥʢʪ 10). ʇʨʠ ʪʘʢʦʤ ʫʛʣʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʭʦʜ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ (q) ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʫ  ʁʤʘʩʩʫ 

(mg). ʕʪʦʪ ʫʛʦʣ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʜʣʷ ʚʩʝʭ ʜʨʫʛʠʭ 

ʧʝʨʝʭʦʜʥʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʚʟʣʪyʘ ʠ ʧʦʩʘʜʢʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʠ ʩʘʤʦʣʪyʦʚ ʧʦ ʘʨʭʠʤʝʜʦʚʦʡ ʩʧʠʨʘʣʠ 

(ʨʠʩ. ˉ 5), ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʧʦʪʨʝʙʣʷʝʪʩ ̫ ʤʠʥʠʤʘʣʴʥʘ ̫

ʵʥʝʨʛʠ ̫ʠ ʚʳʜʝʣʷʝʪʩʷ ʤʠʥʠʤʫʤ ʪʝʧʣʘ ʦʪ ʠʭ ʪʝʣ ʧʨʠ ʧʦʩʘʜʢʝ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ï ʮʝʥʪʨʦ-

ʙʝʞʥʦ-ʨʘʜʠʘʣʴʥʦʝ (ʦʪ ʮʝʥʪʨʘ ʧʣʘʥʝʪʘʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʧʣʦʪʥʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʨʙʠʪʘʣʴʥʦʛʦ 

ʨʘʜʠʫʩʘ (Iq = 2n
ǎ
ĀQĀrorb), ʛʜʝ Q ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʧʦʣʷ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠʤʧʫʣʴʩʳ ï ʜʚʠʞʝʥʠʝ 

ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʦʝ ʠ ʥʘʧʨʦʪʠʚ ï ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʜʠʫʩʘ (Ig = G / (2nĀr)).  

ʆʢʦʣʦ ʠʩʪʦʯʥʠʢʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʩʣʦʡ ʵʥʝʨʛʠʠ. ɺʦʢʨʫʛ ɿʝʤʣʠ ʦʥ 

ʠʟʚʝʩʪʝʥ ʢʘʢ ʨʘʜʠʘʮʠʦʥʥʳʡ ʧʦʷʩ ɺʘʥ ɸʣʝʥʘ, ʦʙʥʘʨʫʞʝʥʥʳʡ ɻ. 

ɺʘʥ ɸʣʝʥʦʤ ʚ 1958 ʛʦʜʫ ʠ ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʥʝʰʥʝʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʷ ʥʘ ʚʳʩʦʪʝ ʤʝʞʜʫ 13 000 ʠ 19 000 ʢʤ, ʘ 

ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʪʦʥʥʳʡ ʩʣʦʡ ï ʦʪ 2400 ʜʦ 5 600 ʢʤ.  

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʝ, ʥʘʨʫʞʥʳʡ ʩʣʦʡ ʩʦʩʪʦʠʪ 

ʠʟ ʵʣʝʢʪʨʦʥʦʚ, ʠʩʧʫʩʢʘʝʤʳʭ ʉʦʣʥʮʝʤ ʠ ʟʘʭʚʘʯʝʥʥʳʭ ɿʝʤʣʸʡ 

(ʨʠʩ. 7).  

ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʩʯʠʪʘʝʪ ʠʥʘʯʝ: ʪɻʦ ʩʦʙʩʪʚʝʥʥʳʡ 

ʨʘʜʠʘʮʠʦʥʥʳʡ ʧʦʷʩ ɿʝʤʣʠ ʠ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʘʡ 

ʵʬʠʨʥʦʛʦ ʧʦʣʷ (ʵʥʝʨʛʠʠ) ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʝʛʦ 

ʩʦʩʪʘʚ ʩʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʵʣʝʢʪʨʦʥʳ ʠ ʧʨʦʪʦʥʳ, ʥʦ ʪʘʢʞʝ ʥʝʡ-

ʪʨʦʥʳ, ʥʝʡʪʨʠʥʦ, ʬʦʪʦʥ rʠ ʛʨʘʚʠʪʦʥ.r ʊʘʢʠʝ ʟʦʥʳ, ʚʝʨʦʷʪʥʦ,  
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ʝʩʪʴ ʫ ʢʘʞʜʦʡ ʧʣʘʥʝʪʘʨʥʦʡ ʩʠʩʪʝʤʳ, ï ʫ ʟʚyʟʜʥʳʭ ʠʣʠ 

ʷʜʝʨʥʳʭ ʩʠʩʪʝʤ. ʗʚʣʷʝʪʩʷ ʣʠ ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʷʜʨʦʤ ʠ 

ʨʘʟʨʳʚ ʤʝʞʜʫ ʧʨʦʪʦʥʥʳʤ ʠ ʵʣʝʢʪʨʦʥʥʳʤ ʩʣʦʝʤ ʧʫʩʪʳʤ? 

ʆʪʚʝʪ ʪʦʣʴʢʦ ʦʜʠʥ: ʵʪʦ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʞʜʦʡ ʧʣʘʥʝʪʥʦʡ ʩʠʩʪʝʤʳ ʩ ʵʣʝʤʝʥ-

ʪʘʨʥrʤ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʟʘʨʷʜʦʤ Zo.  

ɺʦʪ ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʨʘʜʠʘʮʠʦʥʥʳʡ 

ʧʦʷʩ ɿʝʤʣʠ ï (ʩʤ. ʨʠʩ 8.). ɺʥʝ ʬʦʪʦʥʥʦʛʦ ʧʦʷʩʘ ʥʘʭʦʜʠʪʩʷ 

ʩʣʦʡ ʦʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (çʢʦʨʦʥʘè), ʯʪʦ ʜʘʪy ʩʠʥʠʡ 

ʮʚʝʪ ʥʘʰʝʡ ʇʣʘʥʝʪʝ, ʥʘʙʣʶʜʘʝʤʦʡ ʠʟ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ.  

ʂʦʨʦʥʦʡ ʦʙʣʘʜʘʝʪ ʣʶʙʘ ̫ʧʣʘʥʝʪʘʨʥʘ ̫ʩʠʩʪʝʤʘ, ʙʫʜʴ ʪʦ 

ʷʜʝʨʥʘ ̫ʠʣʠ ʟʚʟyʜʥʘ.̫ ʌʦʪʦʥʥʳʡ ʩʣʦʡ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ ʮʚʝʪ, 

ʪʘʢ  ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʷʜʨʘ ʉʦʣʥʮʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ 13 ʤʠʣʣʠʦʥʦʚ ʛʨʘʜʫʩʦʚ 

ʎʝʣʴʩʠʷ, ʜʘʞʝ ʭʦʣʦʜʥʝʝ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʨʦʥʳ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 6000 ÁC. ɺʦʟʤʦʞʥʦ, ʛʦʨʷʯʠʡ ʥʘʨʫʞʥʳʡ ʩʣʦʡ ʉʦʣʥʮʘ 

ʷʚʣʷʝʪʩʷ ʱʠʪʦʤ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʷʜʨʘ. ʉʨʘʚʥʠʪʝ: 

ʢʨʘʡ ʧʣʘʤʝʥʠ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʠ ʜʦʩʪʠʛʘʝʪ ʪʳʩʷʯʠ ʠ ʙʦʣʝʝ 

ʛʨʘʜʫʩʦʚ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʧʣʘ ʚʩʝʛʜʘ ʥʘʤʥʦʛʦ ʥʠʞʝ.  

ʅʝʡʪʨʠʥʦ ʠ ʘʥʪʠʥʝʡʪʨʠʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʦʡ, ï ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮ r ʪʠʧʘ 

ʣʝʧʪʦʥʦʚ, ï ʯʘʩʪʠʮ ʙʝʟ ʤʘʩʩʳ, ʥʦ ʩ ʟʘʨʷʜʦʤ (ʵʥʝʨʛʠʝʡ). 

ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʩʯʠʪʘʝʪ, ʯʪʦ ʣʝʧʪʦʥʳ ʷʚʣʷʶʪʩʷ ʩʚʦʝʛʦ 

ʨʦʜʘ ʯʘʩʪʠʮʘʤʠ-ʥʦʩʠʪʝʣʷʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʟʘʨʷʜʦʚ. ʆʥʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʨʦʞʜʝʥʠʝ ʠʣʠ ʧʦʙʫʞʜʝʥʠʝ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʚ ʭʦʜʝ 

ʚʩʪʨʝʯʠ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʠʮʘʤʠ ʩ ʤʘʩʩʦʡ ʠ ʟʘʨʷʜʦʤ. ʆʥʠ 

ʫʧʨʘʚʣʷʶʪ ʵʣʝʢʪʨʦʥʥʳʤʠ ʠ ʙʘʨʠʦʥʥʳʤʠ, ʤʝʟʦʥʥʳʤʠ 

ʧʝʨʝʭʦʜʥʦ-ʬʘʟʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ, ʩʣʝʜʫʝʪ 

ʣʠ ʠʤʝʪʴ ʠʟʣʫʯʝʥʠʝ ʬʦʪʦʥʦʚ ʠʣʠ ʧʦʛʣʦʱʝʥʠʝ ʛʨʘʚʠʪʦʥʦʚ 

ʯʝʨʝʟ ʩʚʦʡ ʥʝʡʪʨʠʥʥʳʡ ʟʘʨʷʜ). ʆʥʠ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʙʘʣʘʥʩʘ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʟʘʠʤʦʠʥʜʫʢ-

ʮʠʠ ʚ ʇʨʦʩʪʨʘʥʩʪʚʝ.  

ɽʩʣʠ ʙʫʜʝʪ ʥʘʨʫʰʝʥʦ ʨʘʚʥʦʚʝʩʠʝ ʚ ʤʠʨʦʚʦʤ ʕʬʠʨʝ ï 

ʚʦʟʥʠʢʥʝʪ ʪʘʢʘʷ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʚʟʘʠʤʦʠʥʜʫʢʮʠʷ, ʯʪʦ 

ʨʦʜʠʪʩʷ ï ʠʣʠ ʜʚʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʘ (Eɜq =  
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mɜĀZo = e0
2
) ʠʣʠ ʦʜʠʥ ʵʣʝʤʝʥʪʘʨʥʳʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ 

(Eɜg = mɜĀ2chŬ0 = g0), ʛʜʝ g0 = e0
2
 / c0. (ʉʤ. ʪʘʙʣ. 2, ʧʦʟʠʮʠʷ 2).  

ɸʙʩʦʣʶʪʥʦ ʥʝʚʝʨʥʦ ʫʪʚʝʨʞʜʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, 

ʙʫʜʪʦ ʥʝʡʪʨʠʥʦ ʵʪʦ ʚʳʩʦʢʦ ʧʨʦʥʠʢʘʶʱʘʷ ʠ ʥʝʫʣʦʚʠʤʘʷ 

ʯʘʩʪʠʮʘ, ʜʘʞʝ ʜʣʷ ʪʦʣʩʪʳʭ ʩʪʝʥ ʩʚʠʥʮʘ, ʪʦʣʱʠʥʦʡ ʚ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɿʝʤʣʠ ʜʦ ʃʫʥʳ. ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ ʛʦʚʦʨʠʪ, 

ʯʪʦ ʥʝʡʪʨʠʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʩʦʢʦ ʧʨʦʥʠʢʘʶʱʘʷ ʯʘʩʪʠʮʘ, 

ʥʦ ʦʥʘ ʧʦʛʣʦʱʘʝʪʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʷʜʨʦʤ ʣʶʙʦʡ 

ʧʣʘʥʝʪʘʨʥʦʡ ʩʠʩʪʝʤʳ (ʘʪʦʤʘ, ʧʣʘʥʝʪʳ ʠʣʠ ʟʚʝʟʜʳ) ï ʪʦ ʝʩʪʴ 

ʦʪ ʯʸʨʥʦʡ ʜʳʨʳ ʜʦ ʘʪʦʤʥʦʛʦ ʷʜʨʘ.  

ʂʦʥʬʠʛʫʨʘʮʠʷ ʵʬʠʨʥʦʛʦ ʧʦʣ̫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʥʝʨʛʠʝʡ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʣʦ̫ (ʫʨʦʚʥ)̫ ʧʦ ʬʦʨʤʫʣʝ 2n
ǎ
, ʢʘʢ 

ʧʨʦʜʫʢʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʟʘʨʷʜʦʚ, ʚ ʢʘʞʜʦʤ 

ʩʣʦʝ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʩʩʦʡ-

ʟʘʨʷʜʦʤ ʥʝʡʪʨʠʥʦ  ɜ (mɜ = e0Āg0). (ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʫʥʢʪ 71). 

ʇʣʦʪʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʦʣʷ ʥʘʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʜʠʫʩʘ (e0ĀR), ʘ ʧʣʦʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʯʘʩʪʠ ʧʦʣʷ ï 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʜʠʫʩʘ (g0 / R). (ʉʤ. ʨʠʩ. 10, 

11 ʠ 12). ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʚʦʣʥʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ  

ʩʝʪʠ SPG (Spider griyd). ʕʪʦ ʧʦʜʦʙʥʦ ʪʝʦʨʠʠ ʩʪʨʫʥ, ʢʦʪʦʨʦʡ 

ʙʦʣʝʝ 20 ʣʝʪ ʧʨʝʥʝʙʨʝʛʘʶʪ ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʝ yʧʨʦʪʠʚʥʠʢʦʚ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʛʦʜʥʷʰʥʠʤ ʫʨʦʚʥʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ, ʄʘʪʝʨʠʷ ʙʳʚʘʝʪ ʪʨʸʭ ʚʠʜʦʚ: 

ʘ) ɺʠʜʠʤʘʷ ʤʘʪʝʨʠ,̫ ʩʦʩʪʦʷʱʘ ̫ʠʟ ʵʣʝʢʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ 

ʠ ʥʝʡʪʨʦʥʦʚ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʙʘʨʠʦʥʳ), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʣʠʰʴ 4% ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʠʤʝʝʪʩ ̫ʚʦ ɺʩʝʣʝʥʥʦʡ;  

ʙ) ʊʸʤʥʘʷ ʤʘʪʝʨʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʠʟʣʫʯʘʝʪ ʠ ʥʝ ʧʦʛʣʦʱʘʝʪ 

ʣʶʙʦʡ ʥʦʨʤʘʣʴʥʳʡ ʩʚʝʪ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʦ 

ʚʩʸʤ ʜʠʘʧʘʟʦʥʝ ʜʣʠʥ ʚʦʣʥ. ʆʥʘ ʩʦʩʪʘʚʣʷʝʪ 22%;  

ʚ) ʦʩʪʘʣʴʥʳʝ 74 ʧʨʦʮʝʥʪʘ ʦʩʪʘʶʪʩʷ ʟʘʛʘʜʢʦʡ ʜʣʷ ʥʘʫʢʠ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʟʘʛʘʜʦʯʥʳʝ ʩʠʣʳ ï ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʳʝ ʵʬʬʝʢʪʳ ʚʦ ɺʩʝʣʝʥʥʦʡ.  

ʇʦ ɺʝʨʩʘʣʴʥʦʡ ʬʠʟʠʢʝ, ʤʘʪʝʨʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʯʝʪʳʨʭy ʬʦʨʤʘʭ:  
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ʘ) ʢʘʢ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ (mg), ʩ ʝ yʵʢʚʠʚʘʣʝʥʪʦʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʵʥʝʨʛʠʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʚ ʷʜʨʘʭ ʚʩʝʭ 

ʯʘʩʪʠʮ, ʘʪʦʤʦʚ, ʤʦʣʝʢʫʣ ʠ ʩʠʩʪʝʤ ʠʟ ʥʠʭ, ʠʟʤʝʨʝʥʥʘʷ ʚ 

ʛʨʘʚʠʪʦʥʚʦʣʴʪʘʭ gV (ʚ ʬʦʨʤʝ ɻʨʘʚʠʪʘʮʠʠ  G);  

ʙ) ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʘ ̫ ʤʘʩʩʘ (mq), ʩ ʝ y ʵʢʚʠʚʘʣʝʥʪʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʩʚʝʪʘ ʠ ʠʟʣʫʯʝʥʠʷ ʚʦ ʚʩʤy 

ʜʠʘʧʘʟʦʥʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʠʟʤʝʨʷʝʪʩʷ ʚ 

ʵʣʝʢʪʨʦʥʚʦʣʴʪʘʭ ʵɺ (ʚ ʚʠʜʝ ʕʣʝʢʪʨʠʯʝʩʪʚʘ  Q);  

ʚ) ʢʘʢ ʵʥʝʨʛʠ ̫ʇʨʦʩʪʨʘʥʩʪʚʘ, ʩʦ ʩʚʦʠʤ ʵʢʚʠʚʘʣʝʥʪʦʤ 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʟʘʨʷʜʘ ʕʬʠʨʘ  Z0 = e0 /g0, ʠʟʤʝʨʷʝʪʩʷ 

ʚ eVĀgV
-1
. ʂʘʢ ʧʝʨʝʥʦʩʯʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʡʪʨʠʥʦ ʠ 

ʘʥʪʠʥʝʡʪʨʠʥʦ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʨʘʚʥʦʚʝʩʠʷ c0);  

ʛ) ʢʘʢ ʵʥʝʨʛʠʷ ʯʨyʥʳʭ ʜʳʨ, ʩ ʠʭ ʵʢʚʠʚʘʣʝʥʪʦʤ çʩʞʘʪʦʡè 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʳ, ʢʦʪʦʨʘ ̫ʥʝ ʠʟʣʫʯʘʝʪ ʥʠʢʘʢʦʡ 

ʵʥʝʨʛʠʠ. ʕʪʦ çʟʘʧʘʩè (ʨʝʟʝʨʚ) ʤʘʪʝʨʠʠ. ɺ ʩʣʫʯʘʝ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʢʨʘʭʘ ʩʠʩʪʝʤʳ, ʵʪʘ ʵʥʝʨʛʠʷ ʨʦʞʜʘʝʪ ʠ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʚʫ  ʁʄʘʪʝʨʠʶ.  

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʠʨ ʙʳ ʠʩʯʝʟ ʥʘʚʩʝʛʜʘ. ʊʘʢ, 

ʩʝʛʦʜʥʷʰʥʷʷ ʤʘʪʝʨʠʷ, ʷʢʦʙʳ, ʨʦʞʜʝʥʘ ʧʦʩʣʝ çɹʦʣʴʰʦʛʦ 

ɺʟʨʳʚʘè. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʩʣʠ ʙʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣ ʪʘʢʦʡ 

ʚʟʨʳʚ, ʪʦ ʜʦ ʥʝʛʦ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʙʳ ʥʠʢʘʢʦʡ ʜʨʫʛʦʡ 

ɺʩʝʣʝʥʥʦʡ...  

ʏyʨʥʳʝ ʜʳʨʳ ʧʨʠʪʷʛʠʚʘʶʪ ʚʩʝ ʷʜʨʘ, ʢʘʢ ʫʞʝ 

ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ, ʚʩʝ ʯʘʩʪʠʮʳ, ʘʪʦʤʳ ʠ ʩʠʩʪʝʤʳ ʠʟ ʥʠʭ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʨyʥʘʷ ʜʳʨʘ ʧʨʠʪʷʛʠʚʘʝʪ ʠ ɿʝʤʣ,ʁ ʠ ʉʦʣʥʮʝ, ʠ 

ʟʚyʟʜr, ʠ ʛʘʣʘʢʪʠʢʠ, ʠ ʚʩʶ ɺʩʝʣʝʥʥʫ.ʁ ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ 

ʦʙʨʘʟʦʚʘʣʩʷ ɼʝʡʪʝʨʠʡ ʠ ʊʨʠʪʠʡ ï ʥʝʦʙʭʦʜʠʤʦ ʚ ʷʜʨʦ ʇʨʦʪʠ ̫

ʜʦʙʘʚʠʪʴ 1 ʠʣʠ 2 ʥʝʡʪʨʦʥʘ. (ʉʤ. ʨʠʩʫʥʦʢ ˉ 13). ɺʦʧʨʦʩ ʚ ʪʦʤ, 

ʛʜʝ ʦʥʠ ʙʫʜʫʪ ʧʨʠʭʦʜʠʪʴ, ï ʚ çʏʸʨʥʦʡ ʜʳʨʝè (ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʷʜʨʦ ɺʦʜʦʨʦʜʘ ʇʨʦʪʠ)̫? ɸʪʦʤ ʚʦʜʦʨʦʜʘ ʩʦʜʝʨʞʠʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʪʦʥ ʠ ʵʣʝʢʪʨʦʥ, ʥʦ ʠ ʛʨʘʚʠʪʦʥ ɔ, ʢʦʪʦʨʳʡ ʚʨʘʱʘʝʪʩʷ 

ʚʦʢʨʫʛ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣ ̫ p ź e
-
. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, 

ʥʠʯʪʦ ʙʳ ʥʝ ʫʜʝʨʞʘʣʦ ʧʨʦʪʦʥ ʠ ʵʣʝʢʪʨʦʥ ʚ ʩʠʩʪʝʤʝ ɺʦʜʦʨʦʜ. 

ɺ ʢʘʞʜʦʤ ʘʪʦʤʝ ï ʠ ʥʝʡʪʨʦʥʳ, ʠ ʧʨʦʪʦʥ,r ʠ ɻʣʝʢʪʨʦʥ r

ʢʨʫʞʘʪ ʧʦ ʩʚʦʠʤ ʦʨʙʠʪʘʤ, ʩʦ ʩʚʦʠʤʠ ʨʘʜʠʫʩʘʤʠ ʦʨʙʠʪ ʠ 

ʦʨʙʠʪʘʣʴʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ,  ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʪʁʩʷ ʯʝʨʝʟ ʦʨ- 
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ʙʠʪʘʣʴʥʡr ʢʦʵʬʬʠʮʠʝʥʪ ka = rorbĀvorb
2
. (ʉʤ. ʪʘʙʣ. ˉ 1, ʧʫʥʢʪʳ 

24, 25, 26). 

 

ɽʜʠʥʳʤ ʥʘʯʘʣʦʤ ʄʘʪʝʨʠʠ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥ ʝ
-
, ï ʩʦ 

ʩʚʦʝʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʦʡ mg e- , ʵʣʝʢʪʨʠʯʝʩʢʦʡ (ʵʣʝʢʪʨʦʥ-

ʥʦʡ) ʤʘʩʩʦʡ mqe- ʠ ʟʘʨʷʜʦʤ (ʵʥʝʨʛʠʝʡ) e0. ɺʩʝ ʦʩʪʘʣʴʥʳʝ 

ʯʘʩʪʠʮʳ ï ʧʨʦʠʟʚʦʜʥʳʝ (ʵʤʘʥʘʮʠʠ) ʵʣʝʢʪʨʦʥʦʚ, ʢʘʢ  ʠ ʚʩʝ 

ʘʪʦʤʳ, ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ɺʦʜʦʨʦʜʘ ʇʨʦʪʠʡ. ɸʪʦʤʥʳʡ 

ʥʦʤʝʨ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʫʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ ʩʦʜʝʨʞʠʪ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʊʘʙʣʠʮʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ.  

 

ɼʝʬʝʢʪʘ ʤʘʩʩʳ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɽʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʵʢʚʠʚʘʣʝʥʪʥʘ ̫ (ʨʝʟʝʨʚʥʘ)̫ ʤʘʩʩʘ çʯyʨʥʦʡ ʜʳʨʳè ʚ ʷʜʨʝ 

ʵʣʝʤʝʥʪʦʚ ʠ ʪʝʣ. ʈʝʟʝʨʚʥʘʷ ʤʘʩʩʘ ʚ ʷʜʨʝ ʚʩʝʛʜʘ 2/3 ʦʯʝʚʠʜʥʦʡ, 

ʚʠʜʠʤʦʡ ʤʘʪʝʨʠʠ. ʇʨʠ ʨʘʩʱʝʧʣʝʥʠʠ ʘʪʦʤʥʳʭ ʷʜʝʨ ʦʙʨʘʟʫʝʪʩʷ 

ʚ 3 ʨʘʟʘ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. ʅʦ 

ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʩʷ ʵʥʝʨʛʠʷ, ʘ 

ʠʟʣʫʯʘʝʪʩʷ ʥʝʡʪʨʠʥʦ ʚ ʧʦʣʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚ ʧʦʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʩʩʘ ʥʝʡʪʨʠʥʦ 

ï ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ e0 ʠ 

ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʟʘʨʷʜʘ g0 (mgɜ = e0Āg0 = 

2,856Ā10
-55

 kg). (ʉʤ. ʪʘʙʣʠʮʫ ˉ 1, ʧʦʟ. 71).  

ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟʚʝʩʪʥʳʭ 

ʧʦʩʪʦʷʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʠʩʧʦʣʴʟʫʝʪ 

ʥʦʚʳʝ ʧʦʩʪʦʷʥʥʳʝ ʠ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʥʘʰʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ɺʩʝʣʝʥʥʦʡ. (ʉʤ. ʪʘʙʣ. ˉ 1 ʠ 2).  

ɺʝʨʩʘʣʴʥʘʷ ʬʠʟʠʢʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʨʳʭ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʢʦʥʩʪʘʥʪ ʠ ʧʝʨʝʤʝʥʥʳʭ ʚʤʝʩʪʝ ʩ ʥʦʚʳʤʠ 

ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʤʘʩʩʳ 

ʵʣʝʢʪʨʦʥʘ ï ʚ ʪʘʙʣʠʮʝ ˉ 1, ʧʦʟ. 12.  

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʷʜʝʨʥʘʷ ʬʠʟʠʢʘ ʦʧʨʝʜʝʣʷʝʪ 

ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʤʘʩʩʫ ʵʣʝʢʪʨʦʥʘ, ʚʝʜʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʥʮʠʧʦʤ ʥʝʦʧʨʝʜʝʣʥyʥʦʩʪʠ ɻʝʡʟʝʥʙʝʨʛʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (ʢʦʦʨʜʠʥʘʪʳ) 

ʵʣʝʢʪʨʦʥʘ  ʠʣʠ  ʝʛʦ  ʩʢʦʨʦʩʪʠ  ʠ  ʨʘʜʠʫʩ  ʘʪʦʤʥʦʡ ʩʪʨʫʢʪʫʨʳ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʥ ʩʯʠʪʘʝʪʩʷ ʜʚʦʡʥʦʡ ʯʘʩʪʠʮʝʡ, ï 

ʢʦʨʧʫʩʢʫʣʦʡ (ʯʘʩʪʠʮʝʡ-ʛʨʘʚʠʪʦʥʦʤ) ʠ ʚʦʣʥʦʡ (ʬʦʪʦʥʦʤ).  

ɻʝʦʨʛʠʡ ɻʘʤʦʚ, ɸ. ʇʝʥʟʠʘʩ ʠ ʈ. ɺʠʣʴʩʦʥ ʚ 1965 ʛʦʜʫ 

ʠʟʫʯʘʚʰʠʝ ʩʚʦʡʩʪʚʘ ʥʝʜʘʚʥʦ ʧʦʩʪʨʦʝʥʥʦʛʦ ʠʤʠ ʧʨʠʙʦʨʘ ʥʘ 

ʥʘʣʠʯʠʝ ʚ ʥʸʤ ʩʦʙʩʪʚʝʥʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʰʫʤʦʚ, ʟʘʤʝʪʠʣʠ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʳʡ ʰʫʤ, ʯʪʦ ʥʝ ʩʚʷʟʘʥʦ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ 

ʘʥʪʝʥʥʳ ʠʣʠ ɿʝʤʣʠ, ʉʦʣʥʮʘ ʠʣʠ ʜʘʞʝ ʦʪ ʛʘʣʘʢʪʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʕʪʦʪ çh ʫʤè ʷʚʣʷʣʩʷ ʧʦʩʪʦʷʥʥʳʤ ʠ ʧʨʠʭʦʜʠʣ ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʤʠʨʘ, ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʜʥʷ ʠ 

ʛʦʜʘ. ʕʪʦ ʥʝʧʨʝʨʳʚʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʧʝʨʘʪʫʨʝ 

3 ʛʨʘʜʫʩʘ ʚʳʰʝ ʘʙʩʦʣʶʪʥʦʛʦ ʥʫʣʷ (ʪʦ ʝʩʪʴ 3Áʂ). ʀʟʣʫʯʝʥʠʝ 

ʥʘʟʚʘʣʠ ʨʝʣʠʢʪʦʚʳʤ ʠʟʣʫʯʝʥʠʝʤ, çɻ ʭʦʤ ʧʨʦʰʣʳʭ ʵʧʦʭè ʩ 

ʤʦʤʝʥʪʘ çɹʦʣʴʰʦʛʦ ɺʟʨʳʚʘè. ʅʘʟʚʘʥʠʝ ʫʩʣʦʚʥʦʝ.  

ʇʦ ɺʝʨʩʘʣʴʥʦʡ ʬʠʟʠʢʝ çʨʝʣʠʢʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳè ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. ɽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʄʠʨʦʚʦʛʦ ʕʬʠʨʘ, ʦʜʥʦʨʦʜʥʦʛʦ 

ʠ ʠʟʦʪʨʦʧʥʦʛʦ. ɽʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʟʳʚʘʝʪʩʷ ʉʧʝʮʠʬʠʯʥʦʡ 

ʊʝʤʧʝʨʘʪʫʨʦʡ ʕʬʠʨʘ  TEtr . 
 

Tɽʪʨ = co
2
/ (kĀchŬo ɽʪʨ) = mg n

2 
 Zo

4
 /(ag ɽʪ

2
Āq p

2
ĀkĀchŬo ɽʪʨ) =  

       = 2,864656023 ÁK, 
 

ʛʜʝ: mg n ï ʛʨʘʚʠʪʘʮʠʦʥʥʘ ̫ ʤʘʩʩʘ ʥʝʡʪʨʦʥʘ; Zo ï 

ʣɻʝʤʝʥʪʘʨʥʳʡ ʣɻʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʟʘʨʷʜ ʕʬʠʨʘ; agɿʝʤ ï 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ɿʝʤʣʠ; qp ï ʵʣʝʤʝʥʪʘʨʥʳʡ 

ʣɻʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʧʨʦʪʦʥʘ; k ï ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʮʤʘʥʘ; chŬo Eth 

ï ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʢʦʩʠʥʫʩ ʫʛʣʘ ɻʣʝʢ-ʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠ ̫ʚ ʄʠʨʦʚʦʤ ʕʬʠʨʝ. 

 

ʅʘʢʦʥʝʮ, ʚ ʟʘʢʣʶʯʝʥʠʝ ʷ ʭʦʯʫ ʩʢʘʟʘʪʴ, ʯʪʦ ɺʝʨʩʘʣʴʥʘʷ 

ʬʠʟʠʢʘ ʟʘʣʦʞʠʣʘ ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʦʙʲʝʜʠʥʝʥʠ ̫ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʤʠʨʘ, ʠ ʯʪʦ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʚʦ ɺʩʝʣʝʥʥʦʡ ʥʝ 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ "ʤʝʜʘʣʠ", 

ʪʦʣʴʢʦ ï ʢʘʢ ɻʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʠʣʠ ʪʦʣʴʢʦ ï ʢʘʢ 

ʛʨʘʚʠʪʘʮʠʠ.  
ʊʦʣʴʢʦ ʚʟʛʣʷʜ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʜʘʩʪ ʥʘʤ ʪʦʯʥʫʶ ʠ ʷʩʥʫʶ 

ʢʘʨʪʠʥʫ ʤʠʨʘ. 
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ʅʦʚʳʝ ʧʦʩʪʦʷʥʥʳʝ ʠ ʧʝʨʝʤʝʥʥʳʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʣʘʩʩʠʯʝʩ-

ʢʠʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʥʠʞʝʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ ʠ ʨʠʩʫʥʢʘʭ: 

 

Å ʊʘʙʣʠʮʘ ˉ 1 ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʘʥʪ ʠ ʚʝʣʠʯʠʥ, ʜʘʥʥʭr ʚ 

ʢʣʘʩʠʯʝʩʢʦʤ, ʣɻʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʠ ʦʙʝ̡ʜʠʥʥyʥʦʤ 

ʚʘʨʠʘʥʪʝ;  

 

Å ʊʘʙʣʠʮʘ ˉ 2 ʧʣʘʥʝʪʘʨʥʳʭ s, p, d, f, g ʢʚʘʥʪʦʚʳʭ 

ʢʦʥʬʠʛʫʨʘʮʠʡ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤ;r  

 

Å ʊʘʙʣʠʮʘ ˉ 3, ʦʙ̡ʝʜʠʥʷʶʱʘʷ ʣɻʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮ r

ʠ ʭʠʤʠʯʝʩʢʠʝ ʣɻʝʤʝʥʪʳ ʊʘʙʣʠʮʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ; 

 

Å ɻʨʘʬʠʢʠ ʠ ʯʝʨʪʝʞʠ ʦʪ ˉ 1 ʜʦ ˉ 13.  
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Grand United Theory (GUT) 
ʋʩʣʦʚʠʷ ʦʙʝ̡ʜʠʥʝʥʠʷ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʟʘʢʦʥʦʚ ʚ 

ʇʨʠʨʦʜʝ 

 

1.  mg nĀmq e- = ag ErtĀmg e-Āq p, 
 

ʛʜʝ:      mg n ï ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ ʥʝʡʪʨʦʥʘ; 

mq e- ï ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʘʩʩʘ ʵʣʝʢʪʨʦʥʘ; 

ag Ert  ï ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʫʩʢʦʨʝʥʠʝ ɿʝʤʣʠ; 

mg e- ï ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ ʵʣʝʢʪʨʦʥʘ; 

q p ï ʕʣʝʤʝʥʪʘʨʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʧʨʦʪʦʥʘ 

 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ: 

mg n =  ag ErtĀmg e-Āqp / mq e- = ag ErtĀqp / go =1,674944Ā10
-27

  kg; 

mq e- = mg e-Āag ErtĀq p / mg n = 5,1100329Ā10
5
  kg ; 

ag Ert  = mg nĀmq p /(mg e-Āq p) = 9,808865998  mĀs
-2

 ; 

mg e- = mq e-Āmg p / mq p = mg nĀmq e- /(ag ErtĀq p) = 9,109534Ā10
-31

 kg; 

q p = mg nĀmq e- /(ag ErtĀmg e-) = 9,5787528.10
7
  eVĀkg

-1
; 

 

2.   mg e-Āmq p = mq e-Āmg p. 
 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ: 

mg e- = mq e-Āmg p / mq p = mq e- /(ag ErtĀq p) = 9,109534Ā10
-31

  kg; 

mq p = mq e-Āmg p /mg e-  = 9,3827967Ā10
8
   kg ; 

mq e- = mg e-Āmq p / mg p = 5,1100329Ā10
5
   kg ; 

mg p = mg e-Āmq p / mq e- = 1,6726488Ā10
-27

  kg. 
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ɸʥʛʝʣ ɸʪʘʥʘʩʦʚʠʯ ʀʚʘʥʦʚ, ï ʠʥʞʝʥʝʨ-ʬʠʟʠʢ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʙʦʣʛʘʨʩʢʦʛʦ ʦʙʱʝʩʪʚʘ çʄʫʜʨʦʤʝʨè, 

ʯʣʝʥ ɹʦʣʛʘʨʩʢʦʡ ʋʬʦʣʦʛʠʯʝʩʢʦʡ ɸʩʩʦʮʠʘʮʠʠ, ʘʚʪʦʨ ʩʪʘʪʴʠ 

çɺʚʝʜʝʥʠʝ ʚ ɺʝʨʩʘʣʴʥʫʶ ʬʠʟʠʢʫè, 04.10.2010 ʛ. 
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ʅɸʄɸɻʅʀʏɽʅʅʆʉʊʔ ʕʃɽʂʊʈʆʇʈʆɺʆɼʅʀʂɸ 
 

ʂʫʟʥʝʮʦʚ ʖ.ʅ. 

(ʈʦʩʩʠʷ) 

 
 

ʇʦʪʝʥʮʠʘʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ (ʇʄʇ) ʧʝʨʝʩʪʘʣʦ ʙʳʪʴ 

ʜʣ̫ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʜʝʝʡ. ɺ 2009 ʛʦʜʫ 

ʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʥʘʨʫʞʠʣʠ ʚ ʩʧʠʥʦʚʦʤ ʣʴʜʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʢʦʣʣʝʢʪʠʚʳ ʠʟ ɻʝʨʤʘʥʠʠ ʠ ɸʥʛʣʠʠ [1]. 

ʆʙʦʩʥʦʚʘʥʥʦʡ ʩʪʘʣʘ ʟʘʜʘʯʘ ʦ ʚʩʝʩʪʦʨʦʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʧʦʣʷ, ʦ ʚʦʟʤʦʞʥʳʭ ʧʨʠʤʝʥʝʥʠʷʭ ʝʛʦ ʚ 

ʧʨʘʢʪʠʢʝ. ʄʠʥʠʚʢʨʘʧʣʝʥʠʷ ʚ ʩʧʠʥʦʚʦʤ ʣʴʜʝ ʜʣʷ ʵʪʦʛʦ ʥʝ 

ʛʦʜʷʪʩʷ.  

ɺ 1995 ʛʦʜʫ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ ʦ ʙʝʟʚʠʭʨʝʚʦʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ [2], ʚʢʣʶʯʘʶʱʘʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʤʘʛʥʠʪʦʩʪʘʪʠʢʠ ʩ ʇʄʇ. ʉʦʟʜʘʥʳ ʧʨʦʪʠʚʦʪʦʢʦʚʳʝ ʠʩʪʦʯʥʠʢʠ 

[3,4] ʠ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʇʄʇ. 

ʆʜʥʦ ʠʟ ʩʚʦʡʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʟʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʚ ʠʩʪʦʯʥʠʢ ʩ ʩʦʚʤʝʱʸʥʥʳʤʠ 

ʧʨʦʪʠʚʦʪʦʢʘʤʠ. ɺʝʢʪʦʨʳ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʇʄʇ (ʅʇʄʇ), 

ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʨʦʪʠʚʦʪʦʢʘʤʠ ʚ ʢʦʘʢʩʠʘʣʴʥʦʤ ʢʘʙʝʣʝ, ʠʤʝʝʪ 

ʨʘʜʠʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʨʦʚʦʜʫ ʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʧʣʸʪʢʝ (ʈʠʩ.1). ʇʄʇ ʥʝ ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴʩʷ 

ʧʦʩʣʝ ʦʙʝʩʪʦʯʠʚʘʥʠʷ ʢʘʙʝʣʷ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʩʧʦʩʦʙʥʦ ʥʘʚʝʩʪʠ 

ʵʣʝʢʪʨʦʜʚʠʞʫʱʫʶ ʩʠʣʫ ʚʜʦʣʴ ʧʨʦʚʦʜʥʠʢʦʚ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʯʪʦ, ʦʩʪʘʚʘʷʩʴ ʩʪʘʮʠʦ-

ʥʘʨʥʳʤ, ʦʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʤ ʤʘʪʝʨʠʘʣʝ 

ʢʘʙʝʣʷ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʢʦʣʦ ʥʝʛʦ ʚ ʪʝʯʝʥʠʝ 30ï40 ʤʠʥʫʪ.  
 
 
 

 
 

                                                       ʅʎʆ 

 

                                                                     ʅʇʄʇ 
 

                                                       ʅʎʇ  

                                           ʈʠʩ.1 
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ɼʨʫʛʠʤ ʩʚʦʡʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʧʦʣʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ (+m) ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ (-m) 

ʤʘʛʥʠʪʥʳʭ ʧʩʝʚʜʦʟʘʨʷʜʦʚ ʩ ʜʚʠʞʫʱʠʤʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʟʘʨʷʜʦʤ. ɺ ʪʘʙʣʠʮʝ 1 ʩʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ, ʣʦʛʠʯʝʩʢʠ ʩʣʝʜʫʶʱʠʝ ʠʟ [2, ʈʠʩ.3ɹ]. 
 

                                                                       ʊʘʙʣʠʮʘ 1 
 

 

 -m 

              

      ɺ       -v 

 

 

          -q 

ʆʪʪʘʣʢʠʚʘ-

ʥʠʝ 

 

 -m 

              -q 

     ɺ  
 

             +v 

 

ʇʨʠʪʷʛʠʚʘ-

ʥʠʝ 

 

 +m  

                -v 

 

     ɺ 
           -q 

 

ʇʨʠʪʷʛʠʚʘ-

ʥʠʝ 

 

       +m 

              -q  

 

   ɺ         +v 

 

 

ʆʪʪʘʣʢʠ-

ʚʘʥʠʝ 

ʊʦʨʤʦʞʝʥʠʝ ʟʘʨʷʜʘ ʋʩʢʦʨʝʥʠʝ ʟʘʨʷʜʘ 

 

ʋʩʢʦʨʷʝʪʩʷ ʜʚʠʞʫʱʠʡʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʟʘʨʷʜ ʧʦʣʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʩʝʚʜʦʟʘʨʷʜʘ, ʘ 

ʪʦʨʤʦʟʠʪʩʷ ʧʦʣʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ï ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʠʣʠ ʧʨʦʪʠʚʦʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ (V) ʠ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ (ɺ). 

ɺʳʧʦʣʥʷʝʪʩʷ ʧʨʘʚʠʣʦ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʠʪʷʛʠʚʘʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʢ ʤʘʛʥʠʪʥʦʤʫ ʧʩʝʚʜʦʟʘʨʷʜʫ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʤʥʦʞʝʥʠʷ ʠʭ 

ʟʥʘʢʦʚ ʠ ʟʥʘʢʘ ʩʢʦʨʦʩʪʠ. ʆʪʪʘʣʢʠʚʘʥʠʝ ï ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ 

ʨʝʟʫʣʴʪʘʪʝ. ɿʥʘʢʠ ʤʘʛʥʠʪʥʦʛʦ ʧʩʝʚʜʦʟʘʨʷʜʘ ʠ ʩʢʦʨʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ 

ʧʨʦʪʠʚʦʪʦʢʦʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʱʝʛʦʩʷ ʮʝʥʪʨʦʤ ʚʳʜʝʣʝʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʯʸʪʘ. 

ɺ ʩʪʘʪʴʝ [5] ʧʨʝʜʣʦʞʝʥʦ ʦʙʲʷʩʥʝʥʠʝ ʧʨʠʯʠʥʳ ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʚʢʨʘʧʣʝʥʠʡ ʇʄʇ ʚ ʩʧʠʥʦʚʦʤ ʣʴʜʝ. ʀʩʪʦʯʥʠʢ ʚ ʚʠʜʝ 

ʦʜʠʥʦʯʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʤʠʢʨʦʤʦʤʝʥʪʘ, ʦʙʣʘʜʘʶʱʠʡ ʦʜʥʦʦʩ- 



 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2011, ˉ 1-12, ʩʪʨ. 36 

ʥʦʡ ʧʦʚʦʨʦʪʥʦʡ ʩʠʤʤʝʪʨʠʝʡ (ʈʠʩ.2), ʦʢʨʫʞʸʥ ʦʜʥʦʦʩʥʳʤ 

ʨʦʪʦʨʥʳʤ (Hʈ) ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ.  
 

                                                             1         2 

 

          Hʈ = f ( )                            çmè  0,    Hʇ = f (çmè) 

 

            ʈʠʩ.2                                              ʈʠʩ.3 
 

ɺʢʨʘʧʣʝʥʠʷ ʇʄʇ ʚ ʩʧʠʥʦʚʦʤ ʣʴʜʝ ʥʘʙʣʶʜʘʣʠʩʴ ʦʢʦʣʦ 

ʜʚʫʭʦʩʥʳʭ ʧʘʨ ʤʘʛʥʠʪʥʳʭ ʤʠʢʨʦʤʦʤʝʥʪʦʚ (ʈʠʩ.3). 

ʆʙʨʘʟʦʚʘʥʠʝ ʇʄʇ ʦʪʚʝʯʘʝʪ ʢʦʥʮʝʧʮʠʠ ʩʠʤʤʝʪʨʠʡʥʦ-

ʬʠʟʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʦʚ ï ʩʤʝʥʘ ʦʜʥʦʦʩʥʦʡ ʧʦʚʦʨʦʪʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ʧʨʠʨʦʜʥʦʛʦ ʷʚʣʝʥʠʷ ʥʘ ʜʚʫʭʦʩʥʫʶ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʠ ʬʠʟʠʯʝʩ-

ʢʠʭ ʩʚʦʡʩʪʚ ʝʸ ʫʯʘʩʪʥʠʢʦʚ.  

ɸʢʩʠʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʳʝ ʜʚʫʭʦʩʥʳʝ ʧʘʨʳ ʤʠʢʨʦʤʦʤʝʥ-

ʪʦʚ ʤʦʞʥʦ ʥʘʟʳʚʘʪʴ ʧʩʝʚʜʦʟʘʨʷʜʦʤ (çmè), ʦʢʨʫʞʸʥʥʳʤ 

ʜʚʫʭʦʩʥʳʤ ʇʄʇ (Hʇ). ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʯʠʪʘʪʴ 

ʧʩʝʚʜʦʟʘʨʷʜ, ʚʝʢʪʦʨʳ ʘʢʩʠʘʣʴʥʦ-ʩʠʤʤʝʪʨʠʯʥʳʭ ʤʘʛʥʠʪʥʳʭ 

ʤʠʢʨʦʤʦʤʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥʳ ʚʦ ʚʥʝ. 

ʉ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʨʝʚʨʘʱʝʥʠʷ ʚ 

ʩʧʠʥʦʚʦʤ ʣʴʜʝ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʦʪʚʝʨʩʪʠʠ ʘʣʶʤʠʥʠʝʚʦʛʦ 

ʮʠʣʠʥʜʨʘ (ʌʦʪʦ 1) ʨʘʟʤʝʱʘʣʠʩʴ ʜʚʘ ʤʘʛʥʠʪʘ (D = 1,8 ʩʤ., h = 

2 ʩʤ.), ʥʘʧʨʘʚʣʝʥʥʳʝ ʦʜʠʥ ʢ ʜʨʫʛʦʤʫ ʦʜʥʦʠʤʸʥʥʳʤʠ 

ʧʦʣʶʩʘʤʠ. 
 

                                  
  

                          ʌʦʪʦ1                            ʌʦʪʦ 2  
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ʄʝʞʜʫ ʪʦʨʮʘʤʠ ʤʘʛʥʠʪʦʚ ʥʘʭʦʜʠʣʘʩʴ ʢʘʨʪʦʥʥʘʷ 

ʧʨʦʢʣʘʜʢʘ (h = 2,5 ʤʤ.). ʈʘʩʪʘʣʢʠʚʘʶʱʝʝ ʫʩʠʣʠʝ ʚʦʩʧʨʠʥʠ-

ʤʘʣʦʩʴ ʨʝʟʠʥʦʚʦʡ ʩʪʷʞʢʦʡ. 

ɺ ʦʧʳʪʝ ʧʨʦʷʚʣʷʣʠ ʩʝʙʷ ʜʚʘ ʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʷ. 

ɺ ʧʝʨʚʦʤ, ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʢʦʣʦ ʦʜʥʦʠʤʸʥʥʳʭ ʧʦʣʶʩʦʚ 

ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʦʚ, ʚ ʤʝʨʫ ʚʟʘʠʤʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ 

ʥʘʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚʩʪʨʝʯʥʳʭ ʨʦʪʦʨʥʳʭ ʧʦʣʝʡ, ʦʙʨʘʟʦʚʳ-

ʚʘʣʦʩʴ ʦʙʱʝʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ. 

ʂʘʢ ʚ ʩʧʠʥʦʚʦʤ ʣʴʜʝ ʧʨʦʠʩʭʦʜʠʣ ʧʝʨʝʭʦʜ ʤʘʛʥʠʪʥʳʭ ʩʚʦʡʩʪʚ.  

ɺʪʦʨʦʝ ʷʚʣʝʥʠʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʥʘʤʘʛʥʠʯʠʚʘʥʠʠ ʇʄʇ 

ʧʦʣʝʤ ʘʣʶʤʠʥʠʝʚʦʛʦ ʮʠʣʠʥʜʨʘ.  

ʈʝʟʫʣʴʪʘʪ ʯʝʨʥʠʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ 

ʠʟʣʦʞʝʥʘ ʚ [3], ʵʪʦ ʧʦʜʪʚʝʨʜʠʣ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʧʦʣʷ ʧʩʝʚʜʦʟʘʨʷʜʦʚ ʨʘʟʥʳʭ ʟʥʘʢʦʚ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʚʦʜʳ. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʯʝʨʥʠʣʴʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʝʜʥʠʡ ʚʨʝʤʝʥʥʦʡ ʧʘʨʘʤʝʪʨ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʦʜʫ ʧʦʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʧʩʝʚʜʦʟʘʨʷʜʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 40% ʧʨʝʚʳʰʘʣ ʘʥʘʣʦʛʠʯʥʳʡ ʧʘʨʘʤʝʪʨ, 

ʧʦʣʫʯʝʥʥʳʡ ʜʣʷ ʧʦʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʧʩʝʚʜʦʟʘʨʷʜʘ.  

ʉʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʦʧʳʪʘʭ ʩ 

ʠʩʪʦʯʥʠʢʦʤ ʇʄʇ ʚ ʚʠʜʝ ʢʘʪʫʰʢʠ ʠʟ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ. 

 

ʈʘʩʢʨʦʝʤ ʩʫʪʴ ʷʚʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʵʣʝʢʪʨʦ-

ʧʨʦʚʦʜʥʠʢʘ ʇʄʇ ʥʘ ʧʨʠʤʝʨʝ ʘʣʶʤʠʥʠʝʚʦʛʦ ʮʠʣʠʥʜʨʘ, 

ʧʦʤʝʱʸʥʥʦʛʦ ʚ ʢʘʪʫʰʢʫ ʠʟ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʩ 

ʧʨʦʪʠʚʦʪʦʢʘʤʠ (ʌʦʪʦ 3). 

ɺ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʠʢʝ ʢʘʞʜʳʡ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʜʚʠʞʫ-

ʱʠʡʩʷ ʩʚʦʙʦʜʥʳʡ ʵʣʝʢʪʨʦʥ ʦʢʨʫʞʸʥ ʨʦʪʦʨʥʳʤ ʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ. ʇʦʩʢʦʣʴʢʫ ʚ ʭʘʦʪʠʯʝʩʢʦʤ ʪʝʧʣʦʚʦʤ ʜʚʠʞʝʥʠʠ ʚʩʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ ʨʘʚʥʦʧʨʘʚʥʳ, ʪʦ ʩʫʤʤʘʨʥʦʛʦ 

ʨʦʪʦʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʝʪ. ɸʥʘʣʦʛʠʯʥʦʡ ʧʨʠʯʠʥʦʡ 

ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʇʄʇ.  

ʉʭʦʜʷʱʠʝʩʷ ʠ ʨʘʩʭʦʜʷʱʠʝʩʷ ʧʨʦʪʠʚʦʥʘʧʨʘʚʣʝʥʥʳʝ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ  ʥʝ  ʦʙʨʘʟʫʶʪ ʩʦʚʦʢʫʧ-  
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ʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ, ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʩʝʚ-

ʜʦʟʘʨʷʜʘ.  

ʇʨʠ ʧʦʤʝʱʝʥʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʠʢʘ ʚ ʇʄʇ ʥʘ 

ʭʘʦʪʠʯʝʩʢʠ ʜʚʠʞʫʱʠʝʩʷ ʵʣʝʢʪʨʦʥʳ ʚʦʟʜʝʡʩʪʚʫʝʪ ʧʨʦʜʦʣʴʥʘʷ 

ʤʘʛʥʠʪʥʘʷ ʩʠʣʘ. ɺ ʭʘʦʪʠʯʝʩʢʦʤ ʧʦʩʪʫʧʘʪʝʣʴʥʦʤ ʜʚʠʞʝʥʠʠ 

ʵʣʝʢʪʨʦʥʦʚ ʩʦʟʜʘʸʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ ʚʠʜʝ 

ʧʨʦʪʠʚʦʥʘʧʨʘʚʣʝʥʥʳʭ ʜʨʝʡʬʦʚʳʭ ʪʦʢʦʚ, ʦʙʨʘʟʫʶʱʠʭ 

ʩʦʙʩʪʚʝʥʥʦʝ ʇʄʇ. ɿʥʘʢ ʧʩʝʚʜʦʟʘʨʷʜʘ ʚ ʥʘʤʘʛʥʠʯʝʥʥʦʤ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʠʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʢʦʤ ʧʩʝʚʜʦʟʘʨʷʜʘ 

ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʧʨʦʪʠʚʦʪʦʢʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ. ʇʨʠ 

ʠʟʚʣʝʯʝʥʠʠ ʮʠʣʠʥʜʨʘ ʠʟ ʢʘʪʫʰʢʠ ʧʦʣʝ-ʪʦʢʦʚʘʷ ʩʠʩʪʝʤʘ 

ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 3,5ï4,5 ʯʘʩʦʚ. 

 

                           
 

               ʌʦʪʦ 3                         ʌʦʪʦ 4            ʌʦʪʦ 5 

 

ɺ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʤʘʪʝʨʠʘʣʘʭ (ʞʝʣʝʟʦ, ʥʠʢʝʣʴ, ʢʦʙʘʣʴʪ 

ʠ ʜʨ.) ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴʶ 

ʩʧʠʥʦʚʳʭ (ʚʨʘʱʘʪʝʣʴʥʳʭ) ʜʚʠʞʝʥʠʡ ʵʣʝʢʪʨʦʥʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʚʥʝʰʥʠʭ ʦʨʙʠʪʘʭ. 

ʆʮʝʥʠʤ ʩʢʦʨʦʩʪʴ ʜʨʝʡʬʦʚʳʭ ʧʨʦʪʠʚʦʪʦʢʦʚ ʚ 

ʥʘʤʘʛʥʠʯʝʥʥʦʤ ʘʣʶʤʠʥʠʝʚʦʤ ʮʠʣʠʥʜʨʝ.  

ʇʦʩʨʝʜʩʪʚʦʤ ʧʦʥʠʞʘʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (1) ʩʚʷʞʝʤ 

ʥʘʚʝʜʸʥʥʦʝ ʇʄʇ (ɺʅ) ʩ ʥʘʤʘʛʥʠʯʠʚʘʶʱʠʤ (ɺ å 10
 -3 
ʊʣ). 

ʇʦʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ ʙʫʜʝʤ ʟʘʧʠʩʳʚʘʪʴ ʜʣʷ ʣʦʢʘʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʠʢʝ. 

ʇʣʦʪʥʦʩʪʴ ʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ (2) ʥʘʚʝʜʸʥʥʦʛʦ ʧʦʣʷ (1) ʠ 

ʥʘʙʣʶʜʘʝʤʳʡ  ʬʘʢʪ  ʚʨʝʤʝʥʠ  ʩʫʱʝʩʪʚʦʚʘʥʠʷ  ʧʦʣʝ-ʪʦʢʦʚʦʡ  
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ʩʠʩʪʝʤʳ (3) ʧʦʟʚʦʣʷʶʪ ʟʘʧʠʩʘʪʴ ʬʦʨʤʫʣʫ ʣʦʢʘʣʴʥʦʡ ʤʦʱ-

ʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʷ (4): 

 

ɺʅ = ʢɺ                                               (1)  

ɤʄ = 
0

2

2

ʅB
,                                         (2)  

æŰ å 4 ʯʘʩʘ                                          (3)  

Nʄ  = ʄ ,                                         (4)  

 

ɼʠʩʩʠʧʘʮʠʷ ʵʥʝʨʛʠʠ ʧʦʣʝ-ʪʦʢʦʚʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʜʚʝ 

ʧʨʠʯʠʥʳ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʝʸ ʧʝʨʝʭʦʜ ʚ ʪʝʧʣʦʚʦʝ ʜʚʠʞʝʥʠʝ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʭʘʦʩʘ. ʆʧʦʩʨʝʜʦʚʘʥʥʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʚ 

ʪʝʧʣʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ çʪʨʝʥʠʝʤè. ɼʨʝʡʬʦʚʳʝ ʧʨʦʪʠʚʦ-

ʪʦʢʠ, ʠʩʧʳʪʳʚʘʶʱʠʝ ʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʣʝʢʪʨʦʧʨʦ-

ʚʦʜʥʠʢʘ, ʧʨʝʦʙʨʘʟʫʶʪ ʤʘʛʥʠʪʥʫʶ ʵʥʝʨʛʠʶ ʚ ʪʝʧʣʦ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʩ ʟʘʢʦʥʦʤ ɼʞʦʫʣʷ ï ʃʝʥʮʘ. 

ʍʘʦʩ ʙʳʩʪʨʦ ʥʝ ʧʦʛʣʦʱʘʝʪ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʩʦʩʪʘʚ-

ʣʷʶʱʫʶ, ʧʦʜʜʝʨʞʠʚʘʝʤʫʶ ʵʥʝʨʛʠʝʡ ʩʦʙʩʪʚʝʥʥʦʛʦ ʇʄʇ. 

ʀʥʘʯʝ ʦʥʘ ʥʝ ʩʦʭʨʘʥʷʣʘʩʴ ʙʳ ʪʘʢ ʜʦʣʛʦ. ʇʦʵʪʦʤʫ ʚʚʝʜʸʤ 

ʚʪʦʨʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ï ʜʠʩʩʠʧʘʮʠʷ ʵʥʝʨʛʠʠ ʧʦʣʝ-ʪʦʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʧʦʪʝʨʴ ʥʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ çʪʨʝʥʠʝè. 

ʇʨʠʨʘʚʥʠʚʘʷ ʤʝʞʜʫ ʩʦʙʦʡ ʫʜʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʧʦʪʝʨʴ 

ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ çʪʨʝʥʠʷè (5) ʠ ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʷ (4), 

ʠʟʚʣʝʯʸʤ ʠʟ ʨʘʚʝʥʩʪʚʘ (6) ʬʦʨʤʫʣʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ (7).  

 

Nɼ = ů E
2
 ,                                             (5) 

 

Nɼ =  Nʄ ,                                            (6) 

 

E = ( ʄN
)
1/2

,                                          (7) 

 



 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2011, ˉ 1-12, ʩʪʨ. 40 

ʉʦʛʣʘʩʥʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʝ ʧʦʣʝ, ʢʘʢ ʧʨʠʯʠʥʘ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ, 

ʧʨʦʷʚʣʷʝʪʩʷ ʚʟʘʤʝʥ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ, 

ʜʚʠʞʫʱʝʛʦʩʷ ʩ ʜʨʝʡʬʦʚʦʡ ʩʢʦʨʦʩʪʴʶ (8) ʚʤʝʩʪʝ ʩ 

ʵʣʝʢʪʨʦʥʘʤʠ.  

ɽ  = ɺʅVɼʈ                                            (8) 

 

Vɼʈ  =  
ʅB

E .                                          (9) 

ʊ

ɼʈ

V

V
  å Ā7Ā10 

ï9
,                                    (10) 

 

ɼʨʝʡʬʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚ ʤʘʪʝʨʠʘʣʝ ʮʠʣʠʥʜʨʘ (Vɼʈ å 10
 - 4

 

ʤ/ʩʝʢ) ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʭʘʦʪʠʯʝʩʢʦʛʦ 

ʜʚʠʞʝʥʠʷ (Vʊ å 10
5
 ʤ/ʩʝʢ) ʵʣʝʢʪʨʦʥʦʚ, ʥʦ ʩʦʧʦʩʪʘʚʠʤʘ ʩ 

ʜʨʝʡʬʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʦʪʠʚʦʪʦʢʦʚ ʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʠʢʘʭ 

ʢʘʪʫʰʢʠ ʠʟ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ. 

ʄʝʞʜʫ ʭʘʦʪʠʯʝʩʢʦʡ ʠ ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʝʩʪʴ ʩʣʝʜʫʶʱʝʝ ʩʭʦʜʩʪʚʦ.  

ɽʩʣʠ ʢ ʪʦʨʮʫ ʤʝʜʥʦʛʦ ʩʪʝʨʞʥʷ, ʯʘʩʪʠʯʥʦ ʧʦʛʨʫʞʸʥʥʦʛʦ 

ʚ ʚʦʜʫ, ʧʨʠʩʪʘʚʠʪʴ ʥʘʛʨʝʪʳʡ ʮʠʣʠʥʜʨ (ʌʦʪʦ 4), ʪʦ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨ ʯʘʩʪʴ ʪʝʧʣʘ ʧʝʨʝʡʜʸʪ ʚ 

ʤʝʜʥʳʡ ʩʪʝʨʞʝʥʴ, ʚ ʚʦʜʫ, ʚ ʩʪʝʢʣʷʥʥʳʡ ʩʪʘʢʘʥ. ɹʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʦʮʝʩʩ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨ ʫ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʩʚʦʡʩʪʚʦʤ ʦʙʣʘʜʘʝʪ ʫʧʦʨʷʜʦʯʝʥʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʭʘʦʪʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. ɺ ʦʪʩʫʪʩʪʚʠʠ ʧʝʨʝʧʘʜʘ 

ʪʝʤʧʝʨʘʪʫʨ ʦʥʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟ ʥʘʤʘʛʥʠʯʝʥʥʦʛʦ ʮʠʣʠʥʜʨʘ ʚ 

ʤʝʜʥʳʡ ʩʪʝʨʞʝʥʴ (ʌʦʪʦ 5). ʏʘʩʪʴ ʫʧʦʨʷʜʦʯʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʝʨʝʭʦʜʠʪ ʚ ʩʪʨʫʢʪʫʨʫ ʚʦʜʳ, ʫʚʝʣʠʯʠʚʘʷ ʤʝʨʫ 

ʝʸ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʇʄʇ ʥʘ ʢʨʠʩʪʘʣʣʳ, 

ʧʨʦʚʦʜʥʠʢʠ, ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ, ʜʠʵʣʝʢʪʨʠʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʛʥʠʪʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʠʟ 

ʧʨʦʜʦʣʴʥʦʛʦ ʩʚʝʪʘ.  
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ɹʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʟʘʤʝʥʫ ʪʦʢʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʠʢʘʭ 

ʪʦʢʘʤʠ ʬʦʪʦʥʦʚ ʧʦ ʦʧʪʠʯʝʩʢʠʤ ʢʘʥʘʣʘʤ. ɺ ʢʦʨʧʦʨʘʮʠʠ çIntelè 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʩʧʦʩʦʙ ʦʮʠʬʨʦʚʳʚʘʥʠʷ ʣʘʟʝʨʥʦʛʦ 

ʣʫʯʘ. ɺʥʘʯʘʣʝ ʦʥ ʨʘʟʜʚʘʠʚʘʝʪʩʷ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ. ɿʘʪʝʤ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʜʚʠʛʦʤ ʬʘʟ, ʧʦʣʦʚʠʥʢʠ ʩʚʦʜʠʪʩʷ ʥʘ 

ʢʦʨʦʪʢʠʭ ʫʯʘʩʪʢʘʭ ʣʠʙʦ ʩʠʥʬʘʟʥʦ, ʣʠʙʦ ʧʨʦʪʠʚʦʬʘʟʥʦ. ɺ 

ʩʠʥʬʘʟʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦʣʫʯʘʝʪʩʷ ʫʜʚʦʝʥʥʘʷ ʘʤʧʣʠʪʫʜʘ (ʈʠʩ. 

4), ʚʳʧʦʣʥʷʶʱʘʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʝʜʠʥʠʮʳ. 

 

 
                   ʈʠʩ.4                                 ʈʠʩ.5 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʤ ʥʫʣʸʤ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ ʩ 

ʧʨʦʪʠʚʦʬʘʟʥʳʤ ʥʘʣʦʞʝʥʠʝʤ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ (ʈʠʩ.5). ʇʨʠ 

ʵʪʦʤ ʩʫʤʤʘʨʥʳʡ ʧʦʪʦʢ ʧʣʦʪʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʷ 

ʩʦʭʨʘʥʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʙʝʩʩʣʝʜʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ 

ʧʨʦʪʠʚʦʨʝʯʠʣʦ ʙʳ ʧʨʠʥʮʠʧʫ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. ʉʦʛʣʘʩʥʦ 

ʢʦʥʮʝʧʮʠʠ ʩʠʤʤʝʪʨʠʡʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʦʚ ï ʚʟʘʠʤʥʦ 

ʩʢʦʤʧʝʥʩʠʨʦʚʘʚ-ʰʠʝʩʷ ʧʦʧʝʨʝʯʥʳʝ ʧʦʣʷʨʠʟʘʮʠʠ ʧʦʣʝʡ 

ʥʘʢʣʘʜʳʚʘʶʱʠʭʩʷ ʣʫʯʝʡ ʟʘʤʝʥʷʶʪʩʷ ʧʨʦʜʦʣʴʥʳʤʠ ʚ ʧʦʣʝ 

ʩʫʤʤʘʨʥʦʛʦ ʣʫʯʘ. ʊʘʢ ʢʘʢ ʧʨʦʜʦʣʴʥʳʡ ʩʚʝʪ ʥʝ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʬʦʪʦʜʠʦʜʦʤ, ʪʦ ʦʥ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ 

çʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʫʣʷè, ʥʝ ʷʚʣʷʷʩʴ ʧʨʠ ʵʪʦʤ ʥʫʣʸʤ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ.  

ʅʘʣʠʮʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʟʜʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʣʫʯʘ ʠʟ ʧʨʦʜʦʣʴʥʦʛʦ ʩʚʝʪʘ.  
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ʅʘ ʘʥʘʣʦʛʠʯʥʦʝ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʧʨʦʪʠʚʦʬʘʟʥʦʛʦ ʥʘʣʦʞʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʨʘʜʠʦʚʦʣʥ ʚ 2004 

ʛʦʜʫ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ [6]. 

ʃʘʟʝʨʥʳʡ ʣʫʯ ʠʟ ʧʨʦʜʦʣʴʥʦʛʦ ʩʚʝʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʥʦʩʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʪʦʠʥʬʦʨʤʘʪʠʢʠ. 
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ʕʌʌɽʂʊ ɻʀʉʊɽʈɽɿʀʉɸ ʄɸʉʉʓ ʇʈʀ 
ʋʉʂʆʈɽʅʀʀ ʀ ɿɸʄɽɼʃɽʅʀʀ ʕʃɽʄɽʅʊɸʈʅʓʍ 

ʏɸʉʊʀʎ 

 

ʉʘʣʣʴ ʉ.ɸ. 

(ʈʦʩʩʠʷ) 

 

 

ʈʘʩʩʤʦʪʨʝʥ ʦʙʥʘʨʫʞʝʥʥʳʡ ɼ.ɺ. ʉʢʦʙʝʣʴʮʠʥʳʤ ʵʬʬʝʢʪ 

ʛʠʩʪʝʨʝʟʠʩʘ ʤʘʩʩʳ ʧʨʠ ʠʩʧʫʩʢʘʥʠʠ ɓ-ʯʘʩʪʠʮ. ʕʬʬʝʢʪ ʦʢʘʟʘʣʩʷ 

ʥʝʧʦʥʷʪʳʤ ʚ ʩʠʣʫ ʟʘʙʚʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʪʝʦʨʠʠ 

ʆ.ʍʵʚʠʩʘʡʜʘ. ɻʠʩʪʝʨʝʟʠʩ ʤʘʩʩʳ ʧʨʦʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʨʠ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʚʦʟʜʝʡʩʪʚʠʠ ʬʝʤʪʦ-

ʩʝʢʫʥʜʥʳʭ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʥʘ ʤʠʰʝʥʴ, ʥʝʢʦʪʦʨʳʭ 

ʜ̫ʝʨʥʳʭ ʨʝʘʢʮʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʧʣʘʟʤʝ. 

ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʋʊʉ. ʇʨʝʜʣʦʞʝʥʦ ʦʙʲʷʩʥʝʥʠʝ ʘʥʦʤʘʣʴʥʦ ʙʦʣʴʰʠʤ 

ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʷʤ ʧʨʠ ʪʝʨʤʦʷʜʝʨʥʳʭ ʚʟʨʳʚʘʭ. ɼʘʥʘ 

ʪʨʘʢʪʦʚʢʘ ʥʝʜʘʚʥʦ ʦʪʢʨʳʪʦʤʫ ʷʚʣʝʥʠʶ ʨʦʞʜʝʥʠʷ ʤʶʦʥʦʚ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʤʝʩʪʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʧʨʦʪʦʥ-

ʘʥʪʠʧʨʦʪʦʥʥʳʭ ʧʫʯʢʦʚ ʚ ʢʦʣʣʘʡʜʝʨʝ.  

ʆʛʣʘʰʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʨʝʘʣʴʥʦʡ ʧʦʜʦʧʣʢyʝ ʩʦʟʜʘʥʠʷ 

ʉʊʆ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦ ʝ y

ʧʨʦʚʝʨʢʝ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʉʊʆ ï ʟʘʢʘʟʥʘʷ 

ʪʝʦʨʠʷ, ʚʥʝʜʨʥyʥʘʷ ʚ ʩʦʟʥʘʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʙʱʝʩʪʚʘ ʩ 

ʧʦʤʦʱʴʶ ʙʦʣʴʰʠʭ ʜʝʥʝʛ, ʠ ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʤʘʷ ʥʘ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʠ ʦʜʥʠʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ [1]. 

ʆʩʥʦʚʳ ʉʊʆ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʵʣʝʤʝʥʪʘʨʥʳʤ ʵʣʝʢʪʨʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʦʧʳʪʘʤ, ʧʦʩʪʘʚʣʝʥʥʳʤ ʝʱ yʌʘʨʘʜʝʝʤ. 

 ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʤʠʢʨʦʯʘʩʪʠʮʘʤʠ ʚʳʚʦʜʳ ʉʊʆ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. ʇʨʝʜʩʪʘʚʣʝʥʠʷʤ ʉʊʆ 

ʧʨʦʪʠʚʦʨʝʯʘʪ, ʥʘʧʨʠʤʝʨ, ʷʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʛʫʩʪʢʦʚ 

ʫʩʢʦʨʷʝʤʳʭ ʚ ʙʝʪʘʪʨʦʥʝ ʵʣʝʢʪʨʦʥʦʚ [2] ʠ ʥʝʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʭʨʦʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [3]. ʅʘʠʙʦʣʝʝ 

ʚʦʧʠʶʱʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʩʦ ʉʊʆ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʭ  ʩ  ʩʠʣʴʥʦʫʩʢʦʨʷʝʤʳʤʠ  ʯʘʩʪʠʮʘʤʠ  ï  ʙʝʪʘ-ʨʘʩʧʘʜ,  
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ʩʪʦʣʢʥʦʚʝʥʠʝ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʯʘʩʪʠʮ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʤʠʰʝʥʴ ʫʣʴʪʨʘʢʦʨʦʪʢʠʤʠ ʣʘʟʝʨʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ. ʌʠʟʠʢʠ, 

ʫʚʝʨʦʚʘʚ ʚ ʉʊʆ, ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ ʢ 

ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʠʣʴʥʦʫʩʢʦʨʷʝʤʳʤʠ ʯʘʩʪʠʮʘʤʠ. 

ʆʜʥʘʢʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ, ʩʪʨʦʛʦ 

ʛʦʚʦʨʷ, ʣʠʰʴ ʢ ʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʪyʘ. ʈʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʦ ʩʠʣʴʥʦʫʩʢʦ-ʨʷʝʤʳʭ ʯʘʩʪʠʮʘʭ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʉʊʆ, 

ʥʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʍʵʚʠʩʘʡʜʦʤ ʝʱ yʜʦ ʝ yʩʦʟʜʘʥʠʷ.  

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʍʵʚʠʩʘʡʜʘ, ʩʠʣʴʥʦʫʩʢʦʨʷʝʤʘʷ ʯʘʩʪʠʮʘ, 

ʫʙʝʛʘʶʱʘʷ ʦʪ ʩʚʦʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʤʦʞʝʪ 

ʧʨʝʦʜʦʣʝʪʴ ʩʚʝʪʦʚʦʡ ʙʘʨʴʝʨ. ʕʪʦ ʷʚʣʝʥʠʝ ʠʤʝʝʪ ʤʝʩʪʦ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʙʝʪʘ-ʨʘʩʧʘʜʝ ʚʙʣʠʟʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʉʢʦʙʝʣʴʮʳʥʘ [4]. 

ʋʜʘʣʷʷʩʴ ʦʪ ʠʩʪʦʯʥʠʢʘ, ʵʣʝʢʪʨʦʥʳ ʪʦʨʤʦʟʷʪʩʷ ʯʝʨʝʥʢʦʚʩʢʠʤ 

ʠʟʣʫʯʝʥʠʝʤ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʜʦʩʚʝʪʦʚʫʶ ʩʢʦʨʦʩʪʴ. 

 

 
ʈʠʩ. 1 
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ʅʘ ʨʠʩʫʥʢʝ ʈʠʩ. 1 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʠʠ 

ʟʘʨʷʞʝʥʥʦʡ ʯʘʩʪʠʮʳ ʦʪ ʝ y ʩʢʦʨʦʩʪʠ ʧʦ ʪʝʦʨʠʠ ʍʵʚʠʩʘʡʜʘ. 

ʂʨʠʚʳʝ, ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʧʨʠʙʣʠʞʘʶʱʠʝʩʷ ʢ ʰʪʨʠʭʦʚʦʡ 

ʣʠʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʫʯʘʶ ʩʣʘʙʦʛʦ ʫʩʢʦʨʝʥʠʷ, ʢʦʛʜʘ 

ʵʥʝʨʛʠʷ ʯʘʩʪʠʮʳ ʠ ʝ yʧʦʧʝʨʝʯʥʘʷ ʤʘʩʩʘ ʠʤʝʶʪ ʨʘʚʥʦʚʝʩʥʦʝ 

ʟʥʘʯʝʥʠʝ, ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʢʦʨʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʣʝʚʘʷ 

ʢʨʠʚʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʛʣʘʩʠʠ ʩʦ ʉʊʆ. ʇʝʪʣʷ ʛʠʩʪʝʨʝʟʠʩʘ 1 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ 

ʩʚʝʪʦʚʦʛʦ ʙʘʨʴʝʨʘ, ʢʨʠʚʘʷ 2 ï ʟʥʘʯʠʪʝʣʴʥʦʛʦ, ʢʦʛʜʘ 

ʧʦʧʝʨʝʯʥʘʷ ʤʘʩʩʘ ʯʘʩʪʠʮʳ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʤʘʩʩʳ ʧʦʢʦʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʩʚʝʨʭʩʚʝʪʦʚʦʡ 

ʯʘʩʪʠʮʳ ʝ yʵʥʝʨʛʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ ʟʘ ʩʯyʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʵʬʠʨʘ.  

ʉʦʙʩʪʚʝʥʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʯʘʩʪʠʮʳ, ʦʪʦʨʚʘʚ-

ʰʝʝʩʷ ʦʪ ʥʝ yʧʨʠ ʩʠʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ ʚ ʚʠʜʝ ʚʠʭʨʝʚʳʭ ʢʦʣʝʮ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʯʘʩʪʠʮʝ ʠ ʩʞʠʤʘʝʪʩʷ ʜʘʚʣʝʥʠʝʤ ʵʬʠʨʘ. ʇʨʠ 

ʵʪʦʤ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʩʚʦʙʦʜʥʦʛʦ ʵʬʠʨʘ ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ʵʬʠʨʘ ʚ ʚʠʭʨʝʚʳʭ 

ʢʦʣʴʮʘʭ. ʇʦʜʦʙʥʳʡ ʵʬʬʝʢʪ ʠʟʚʣʝʯʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʵʥʝʨʛʠʠ ʠʟ ʦʢʨʫʞʘʶʱʝʛʦ ʵʬʠʨʘ, ʥʦ ʥʘ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ, ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʨʝʟʦʥʘʥʩʥʦʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʝ ʊʝʩʣʳ 

[5]. ʇʝʪʣʷ ʛʠʩʪʝʨʝʟʠʩʘ 3 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ ʤʝʜʣʝʥʥʦʛʦ 

ʫʩʢʦʨʝʥʠʷ ʵʣʝʢʪʨʦʥʘ, ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʪʝʨʝʡ ʝʛʦ ʩʢʦʨʦʩʪʠ ʚ 

ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʨʦʞʜʝʥʠʝʤ ʤʶʦʥʘ [4] ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʠʤ 

ʧʨʝʚʨʘʱʝʥʠʝʤ ʚ ʵʣʝʢʪʨʦʥ. 

 

ʋʯʪyʤ ʵʬʬʝʢʪ ʛʠʩʪʝʨʝʟʠʩʘ ʤʘʩʩʳ ʜʣʷ ʘʥʘʣʠʟʘ ʥʝʢʦʪʦʨʳʭ 

ʥʝʧʦʥʷʪʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʝ ʷʚʣʝʥʠʡ. 

 

1. ʊʝʨʤʦʷʜʝʨʥʳʡ ʩʠʥʪʝʟ. ʅʘ ʧʨʦʝʢʪʳ ʋʊʉ ʙʝʟʫʩʧʝʰʥʦ 

ʧʦʪʨʘʯʝʥʳ ʩʦʪʥʠ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ. ʅʝʫʜʘʯʠ ʧʨʦʝʢʪʦʚ 

ʋʊʉ ʩʚʷʟʘʥʳ ʥʝ ʩʪʦʣʴʢʦ ʩ ʪʨʫʜʥʦʩʪʴʶ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ, ʩʢʦʣʴʢʦ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʰʠʙʢʦʡ, ï ʠʛʥʦʨʠʨʦ-

ʚʘʥʠʝʤ ʵʬʬʝʢʪʘ ʛʠʩʪʝʨʝʟʠʩʘ ʤʘʩʩʳ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʣʛyʢʠʭ 

ʷʜʝʨ. ɻʠʩʪʝʨʝʟʠʩ ʤʘʩʩʳ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʳʩʦʢʦ-

ʵʥʝʨʛʝʪʠʯʥʳʭ ʯʘʩʪʠʮ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʙʣʠʟʠʪʴʩʷ ʥʘ ʜʦʩʪʘʪʦʯ- 
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ʥʦʝ ʜʣʷ ʩʠʥʪʝʟʘ ʨʘʩʩʪʦʷʥʠʝ. ɺ ʠʪʦʛʝ ʵʥʝʨʛʠʷ ʯʘʩʪʠʮ ʠʜʪy ʥʝ ʥʘ 

ʧʨʝʦʜʦʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ, ʘ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ.  

ʀʛʥʦʨʠʨʫʝʪʩʷ ʵʬʬʝʢʪ ʛʠʩʪʝʨʝʟʠʩʘ ʤʘʩʩʳ ʠ ʧʨʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʠ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʣʘʟʝʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʩ ʤʠʰʝʥʴʶ, 

ʛʜʝ ʦʙʨʘʟʫʶʪʩʷ ʯʘʩʪʠʮʳ, ʫʙʝʛʘʶʱʠʝ ʦʪ ʩʚʦʝʛʦ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʛʦ ʧʦʣʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʩʧʝʰʥʦ ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ (ʥʦ 

ʟʘʧʨʝʱʥyʥʳʡ ʬʠʟʠʯʝʩʢʦʡ ʵʣʠʪʦʡ) ʭʦʣʦʜʥʳʡ ʷʜʝʨʥʳʡ ʩʠʥʪʝʟ 

(ʍʗʉ) ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʵʥʝʨʛʠʡ ʩʪʘʣʢʠʚʘʶʱʠʭʩʷ ʯʘʩʪʠʮ ʠ, 

ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʷʚʣʝʥʠʷ 

ʪʠʧʘ ʬʘʟʦʚʦʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [6]. ʇʨʠ ʵʪʦʤ ʩʝʯʝʥʠʷ 

ʨʝʘʢʮʠʡ ʩʠʥʪʝʟʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ 

ʯʠʩʣʘ ʩʬʘʟʠʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ [6]. 

 

2. ʗʜʝʨʥʳʡ ʚʟʨʳʚ. ʋʞʝ ʧʨʠ ʧʝʨʚʳʭ ʷʜʝʨʥʳʭ ʚʟʨʳʚʘʭ 

ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʷ, ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʨʘʩʯʪyʥʳʝ. ʅʘʠʙʦʣʴʰʠʡ ʠʩʧʫʛ ʫ ʬʠʟʠʢʦʚ ʠ 

ʧʦʣʠʪʠʢʦʚ ʚʳʟʚʘʣʦ ʠʩʧʳʪʘʥʠʝ 50 ʄʪ ʚʦʜʦʨʦʜʥʦʡ ʙʦʤʙʳ ʥʘ 

ʅʦʚʦʡ ɿʝʤʣʝ ʚ 1961 ʛ., ʢʦʛʜʘ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʧʨʝʚʳʩʠʣʦ 

ʨʘʩʯʪyʥʦʝ ʧʨʠʤʝʨʥʦ ʥʘ ʧʷʪʴ ʧʦʨʷʜʢʦʚ. ʆʛʥʝʥʥʳʡ ʰʘʨ 

ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 5 ʢʤ ʧʦʜʥʷʣʩʷ ʚ ʩʪʨʘʪʦʩʬʝʨʫ ʠ ʛʦʨʝʣ ʦʢʦʣʦ 3 

ʯʘʩʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʧʨʠ ʪʘʢʠʭ 

ʚʟʨʳʚʘʭ ʩʚʷʟʘʥʦ ʚʦʚʩʝ ʥʝ ʩ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ ʷʜʝʨʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ. ɿʘʚʠʩʠʤʦʩʪʴ ʵʥʝʨʛʠʠ ʟʘʨʷʞʝʥʥʦʡ ʯʘʩʪʠʮʳ ʚ 

ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʧʣʘʟʤʝ ʦʪ ʩʢʦʨʦʩʪʠ ʠʤʝʝʪ ʚʠʜ ʧʝʪʣʠ 

ʛʠʩʪʝʨʝʟʠʩʘ 1 (ʥʦ ʙʝʟ ʟʘʭʦʜʘ ʚ ʦʙʣʘʩʪʴ ʩʚʝʨʭʩʚʝʪʦʚʳʭ 

ʩʢʦʨʦʩʪʝʡ). ɺ ʢʘʞʜʦʤ ʮʠʢʣʝ ʫʩʢʦʨʝʥʠʷ ï ʪʦʨʤʦʞʝʥʠʷ, ʯʘʩʪʠʮʘ 

ʦʪʙʠʨʘʝʪ ʯʝʩʪʴ ʵʥʝʨʛʠʠ ʦʪ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ. ɺ 

ʠʪʦʛʝ ʠʤʝʝʪ ʤʝʩʪʦ ʩʘʤʦʨʘʟʦʛʨʝʚ ʧʣʘʟʤʳ ʟʘ ʩʯʝʪ ʵʥʝʨʛʠʠ 

ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ. ʅʘʠʙʦʣʴʰʠʡ ʩʘʤʦʨʘʟʦʛʨʝʚ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʩʣʫʯʘʝ ʧʣʘʟʤʳ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʨʠ ʚʳʩʦʪʥʳʭ 

ʷʜʝʨʥʳʭ ʚʟʨʳʚʘʭ. ɺʨʝʤʷ ʛʦʨʝʥʠʷ ʧʣʘʟʤʝʥʥʦʛʦ ʰʘʨʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʟʘʧʠʨʘʥʠʷ ʠʟʣʫʯʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʝʤ 

ʧʣʘʟʤʳ. ʇʨʷʤʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʚʟʨʳʚʘʭ ʠʜʫʪ 

ʨʝʘʢʮʠʠ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ, ʥʝʪ.  ɽʩʣʠ ʦʥʠ ʠ ʠʜʫʪ, ʪʦ ʥʦ-  
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ʩʷʪ ʢʦʦʧʝʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʘʢ ʠ ʚʦʟʤʦʞʥʳʝ ʧʨʠ ʵʪʦʤ 

ʨʝʘʢʮʠʠ ʍʗʉ ʚ ʚʦʟʜʫʭʝ. 

 

3. ɸʩʪʨʦʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. ɺ ʘʩʪʨʦʬʠʟʠʢʝ 

ʩʫʝɦʩʪʚʫʝʪ ʨʷʜ ʦʙʲʝʢʪʦʚ, ʛʠʛʘʥʪʩʢʦʝ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʥʝ ʠʤʝʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʩʚʝʨʭʥʦʚʳʝ). ʕʥʝʨʛʝʪʠʢʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʪʘʢʞʝ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʘ ʩ ʩʘʤʦʨʘʟʦʛʨʝʚʦʤ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʦʡ 

ʧʣʘʟʤʳ ʟʘ ʩʯʪy ʵʥʝʨʛʠʠ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ.  

 

4. ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʢʦʣʣʘʡʜʝʨʘʤʠ. ʅʝʜʘʚʥʦ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʵʬʬʝʢʪ ʨʦʞʜʝʥʠʷ ʤʶʦʥʥʳʭ ʩʪʨʫʡ ʥʘ ʙʦʣʴʰʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʤʝʩʪʘ ʩʪʦʣʢʥʦʚʝʥʠ ̫ ʧʨʦʪʦʥ-ʘʥʪʠʧʨʦʪʦʥʥʳʭ 

ʧʫʯʢʦʚ ʚ ʢʦʣʣʘʡʜʝʨʝ. ʕʬʬʝʢʪ ʥʝ ʦʙʲʷʩʥʠʤ ʚ ʨʘʤʢʘʭ 

ʉʪʘʥʜʘʨʪʥʦʡ ʄʦʜʝʣʠ. ʉ ʫʯʪyʦʤ ʞʝ ʥʘʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʤʶʦʥʝ ʢʘʢ ʛʠʩʪʝʨʝʟʠʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʣʝʢʪʨʦʥʘ [4] (ʠʣʠ 

ʧʦʟʠʪʨʦʥʘ) ʵʬʬʝʢʪ ʠʤʝʝʪ ʚʧʦʣʥʝ ʧʨʦʩʪʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. 

ʈʦʞʜʘʶʱʠʝʩʷ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʧʫʯʢʦʚ ʩʪʨʫʠ 

ʟʘʪʦʨʤʦʞʝʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʠʣʠ ʧʦʟʠʪʨʦʥʦʚ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʤʝʩʪʘ ʩʪʦʣʢʥʦʚʝʥʠʷ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʩʪʨʫʠ 

ʤ ʦʁʥʦʚ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʙʩʦʣʶʪʠʟʘʮʠʷ ʉʊʆ ʩ ʠʛʥʦʨʠʨʦʚʘʥʠʝʤ 

ʵʬʬʝʢʪʘ ʛʠʩʪʝʨʝʟʠʩʘ ʤʘʩʩʳ ʧʨʠʚʝʣʘ ʢ ʨʘʟʚʠʪʠʶ ʨʷʜʘ 

ʪʫʧʠʢʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʙʝʩʧʦʣʝʟʥʦʡ ʪʨʘʪʝ ʦʛʨʦʤʥʳʭ ʜʝʥʝʛ ʠ 

ʝʜʚʘ ʥʝ ʚʳʟʚʘʣʘ ʛʣʦʙʘʣʴʥʫʶ ʷʜʝʨʥʫʶ ʢʘʪʘʩʪʨʦʬʫ. ʆʜʥʘʢʦ 

ʛʣʘʚʥʘʷ ʦʧʘʩʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʪʫʩʘ ʉʊʆ 

ʩʦʩʪʦʠʪ ʚ ʜʨʫʛʦʤ. ʆʙʲʷʚʣʷʷ ʣʞʝʥʘʫʯʥʳʤʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʉʊʆ, ʩʘʤʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʙʝʩʪʦʧʣʠʚʥʫʶ ʵʥʝʨʛʝʪʠʢʫ), ʥʘʫʯʥʘʷ ʵʣʠʪʘ 

ʬʠʟʠʢʦʚ ʧʨʠʙʣʠʞʘʝʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʮʠʚʠʣʠʟʘʮʠʶ ʢ 

ʛʣʦʙʘʣʴʥʦʡ ʢʘʪʘʩʪʨʦʬʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʚʝʜʝʥʠʝʤ ʪ.ʥ. ʥʦʚʦʛʦ 

ʤʠʨʦʚʦʛʦ ʧʦʨʷʜʢʘ ʧʦʜ ʣʞʠʚʳʤ ʧʨʝʜʣʦʛʦʤ ʧʝʨʝʥʘʩʝʣʥyʥʦʩʪʠ 

ɿʝʤʣʠ [7].  
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ʉɸʄʆʇʈʆʀɿɺʆʃʔʅʓɽ ʇʈʆʎɽʉʉʓ 

 

ʄʠʥʠʥ ɺ.ʅ. 

(ʋʢʨʘʠʥʘ) 

 

 

1. ɺʚʝʜʝʥʠʝ 

 

ɺʪʦʨʦʝ ʥʘʯʘʣʦ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʷʚʠʣʦʩʴ ʨʝʟʫʣʴʪʘʪʦʤ 

ʦʙʦʙʱʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʧʨʠʨʦʜʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ï ʚʩʝ 

ʧʨʦʮʝʩʩʳ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ (ʩʘʤʠ ʧʦ ʩʝʙʝ, ʙʝʟ ʟʘʪʨʘʪʳ 

ʨʘʙʦʪʳ) ʠʜʫʪ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ: ʪʝʧʣʦʪʘ ʧʝʨʝʭʦʜʠʪ 

ʦʪ ʛʦʨʷʯʝʛʦ ʪʝʣʘ ʢ ʭʦʣʦʜʥʦʤʫ, ʠ ʥʠʢʦʛʜʘ ʥʘʦʙʦʨʦʪ; ʛʘʟ ʚʩʝʛʜʘ 

ʩʪʨʝʤʠʪʩʷ ʟʘʥʷʪʴ ʚʝʩʴ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʝʤʫ ʦʙʲʤy, ʠ ʥʠʢʦʛʜʘ 

ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʥʝ ʩʞʠʤʘʝʪʩʷ; ʛʘʟʳ ʠ ʞʠʜʢʦʩʪʠ ʧʨʦʥʠʢʘʶʪ 

ʜʨʫʛ ʚ ʜʨʫʛʘ ʠ ʩʤʝʰʠʚʘʶʪʩʷ, ʥʦ ʥʠʢʦʛʜʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʥʝ 

ʨʘʟʜʝʣʷʶʪʩʷ. ʊʦ ʝʩʪʴ, ʚʩʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚʝʜʫʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʠ ʠʩʯʝʟʥʦʚʝʥʠʶ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ, 

ʨʘʟʥʦʩʪʠ ʜʘʚʣʝʥʠʡ ʠ ʨʘʟʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʞʝ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ, ʚʩʝʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʨʘʟʥʦʩʪʴ 

ʧʦʪʝʥʮʠʘʣʦʚ (ʛʨʘʜʠʝʥʪ) ʢʘʢʦʡ-ʣʠʙʦ ʚʝʣʠʯʠʥʳ, ï ʪʝʤʧʝʨʘʪʫʨʳ, 

ʜʘʚʣʝʥʠʷ ʠ ʪ. ʜ.  

ɺʦʢʨʫʛ ʥʘʩ ʦʢʝʘʥ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʚʝʜʴ ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ ʠʤʝʝʪ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʦʣʦ 300Áʂ. ʅʦ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʨʘʙʦʪʫ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ, ʪʦ 

ʝʩʪʴ ʪʝʣʦ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʝʥʴʰʝʡ, ʯʝʤ ʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʊʘʢʦʚʦʛʦ ʚ ʧʨʠʨʦʜʝ ʥʝʪ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʚʪʦʨʦʝ ʥʘʯʘʣʦ 

ʟʘʧʨʝʱʘʝʪ ʧʦʣʫʯʝʥʠʝ ʨʘʙʦʪʳ ʟʘ ʩʯʪy ʪʝʧʣʦʪʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʇʦʵʪʦʤʫ, ʪʨʘʜʠʮʠʦʥʥʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʪʳ, 

ʩʦʟʜʘʪyʩʷ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʪʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʙʦʣʴʰʝʡ, ʯʝʤ ʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʩʞʠʛʘʝʪʩʷ ʪʦʧʣʠʚʦ, ʥʝ ʚʘʞʥʦ ï 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʠʣʠ ʷʜʝʨʥʦʝ. ʏʘʩʪʴ ʵʥʝʨʛʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʜʘʪyʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʢʘʢ ʪʝʣʫ ʩ ʤʝʥʴʰʝʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ 

ʦʪʩʪʦʡʥʠʢʘ, ʚ ʢʦʪʦʨʳʡ ʩʙʨʘʩʳʚʘʝʪʩʷ ʙʝʟʧʦʪʝʥʮʠʘʣʴʥʘʷ 

ʵʥʝʨʛʠʷ.  
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ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʠʪʝʣʴ ʭʘʦʩʘ, 

ʵʥʝʨʛʠʶ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ. ʆʪʩʶʜʘ 

ʧʨʦʙʣʝʤʘ ʧʝʨʝʛʨʝʚʘ ʇʣʘʥʝʪʳ ï ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʚʩ yʝʱy ʭʫʞʝ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʝʜʥyʥʘʷ ʨʘʙʦʪʘ ʥʝ 

ʘʢʢʫʤʫʣʠʨʫʝʪʩʷ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʚʠʜʝ, ʘ ʧʝʨʝʭʦʜʠʪ, ʚ ʦʩʥʦʚʥʦʤ ï 

ʟʘ ʩʯʸʪ ʪʨʝʥʠʷ, ʚ ʪʝʧʣʦʚʫʶ ʬʦʨʤʫ ʠ ʨʘʟʦʛʨʝʚʘʝʪ ʚʩ yʚʦʢʨʫʛ.  

ɺʝʟʜʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʘʢʘʷ ʮʝʧʦʯʢʘ: ʥʘʛʨʝʚ (ʩʞʠʛʘʥʠʝ) 

Ÿ ʧʦʣʫʯʝʥʠʝ ʨʘʙʦʪʳ Ÿ ʥʝʠʟʙʝʞʥʳʡ ʩʙʨʦʩ ʙʝʟʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʈʝʟʫʣʴʪʘʪ ï ʨʘʩʭʦʜʦʚʘʥʠʝ 

ʥʘʢʦʧʣʝʥʥʳʭ ʟʘʧʘʩʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʥʝ 

ʙʝʟʛʨʘʥʠʯʥʳ, ʠ ʧʝʨʝʛʨʝʚ ʥʘʰʝʡ ʇʣʘʥʝʪʳ.  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ ʚ ʪʘʢʦʤ ʚʠʜʝ: 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʣʠʯʠʷ ʛʨʘʜʠʝʥʪʦʚ (ʙʝʟ 

ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ) Ÿ ʧʦʣʫʯʝʥʠʝ ʨʘʙʦʪʳ Ÿ ʢʦʤʧʝʥʩʘʮʠʷ 

ʵʥʝʨʛʠʠ, ʟʘʪʨʘʯʝʥʥʦʡ ʥʘ ʨʘʙʦʪʫ ʟʘ ʩʯʪy ʪʝʧʣʦʪʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʮʝʧʦʯʢʘ ï ʧʨʷʤʦʝ ʥʘʨʫʰʝʥʠʝ 

ʚʪʦʨʦʛʦ ʥʘʯʘʣʘ. ʅʦ, ʚʪʦʨʦʝ ʥʘʯʘʣʦ ʧʨʦʩʪʦ ʢʦʥʩʪʘʪʠʨʫʝʪ ʪʦ, 

ʯʪʦ ʥʘʙʣʶʜʘʣʠ, ʪʦ ʝʩʪʴ ʪʦ, ʯʪʦ ʫʞʝ ʙʳʣʦ. ɿʥʘʯʠʪ, ʥʫʞʥʦ 

ʩʜʝʣʘʪʴ ʪʦ, ʯʝʛʦ ʝʱ yʥʝ ʙʳʣʦ. ʕʪʦ ʟʥʘʯʠʪ ʥʘʡʪʠ ʫʩʣʦʚʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʧʦʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʤy, ʙʝʟ ʟʘʪʨʘʪʳ ʨʘʙʦʪʳ ʩ ʥʘʰʝʡ ʩʪʦʨʦʥʳ 

(ʙʝʟ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ). ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʧʦʣʝ 

ʪʷʞʝʩʪʠ, ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʪʷʞʥyʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʝ y

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʧʦ ʧʣʦʪʥʦʩʪʠ, ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ.  

 

2. ʆʩʤʦʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʨʫʙʳ ʚʳʩʦʪʦʡ h, ʢʦʪʦʨʳʝ 

ʩʦʝʜʠʥʷʶʪʩʷ ʥʘ ʥʠʞʥʝʤ ʠ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʝ 

ʪʷʞʝʩʪʠ. ʆʜʥʫ ʪʨʫʙʫ ʟʘʧʦʣʥʠʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʩ ʧʣʦʪʥʦʩʪʴʶ 

ɟ1, ʘ ʚʪʦʨʫʶ ï ʨʘʩʪʚʦʨʦʤ ʚʝʱʝʩʪʚʘ ʩʦ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʴʶ ɟ2, 

ʧʨʠʤʝʤ, ʯʪʦ ɟ2 ʙʦʣʴʰʝ ɟ1 (ʈʠʩ.1). ɺ ʤʝʩʪʘʭ ʩʦʝʜʠʥʝʥʠʷ ʪʨʫʙ, 

ʥʘ ʥʠʞʥʝʤ ʠ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ, ʨʘʩʪʚʦʨʳ ʨʘʟʜʝʣʠʤ ʧʦʣʫʧʨʦʥʠ-  
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ʮʘʝʤʦʡ ʤʝʤʙʨʘʥʦʡ, ʧʨʦʥʠʮʘʝʤʦʡ ʣʠʰʴ ʜʣʷ ʤʦʣʝʢʫʣ ʨʘʩʪʚʦ-

ʨʠʪʝʣʷ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʤʝʝʪ ʚʠʜ: 

P2 - P1 = Pʦʩʤ.0 - Pʦʩʤ.h,                                 (1) 

 

ʛʜʝ: ʈ1 ʠ ʈ2 ïʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʜʘʚʣʝʥʠʷ ʩʪʦʣʙʘ 

ʞʠʜʢʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʧʣʦʪʥʦʩʪʴʶ ɟ1 ʠ ɟ2; 

ʈʦʩʤ.0 ʠ ʈʦʩʤ.h ï ʦʩʤʦʪʠʯʝʩʢʠʝ ʜʘʚʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ ʥʫʣʝʚʦʡ ʚʳʩʦʪʝ ʠ ʚʳʩʦʪʝ h.  
 

 
 

ʈʠʩ. 1 
 

ʋʨʘʚʥʝʥʠʝ (1) ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ: 
 

ghĀ(ɟ2 - ɟ1) = RTĀ(K0 - Kh),                       (2) 

ʛʜʝ: 

 g ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ; 

R ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ; 

ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʠʩʪʝʤʳ; 

K0 ʠ Kh ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ ʥʘ ʚʳʩʦʪʝ h ʠ ʥʫʣʝʚʦʡ 

ʚʳʩʦʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

ʇʦʩʢʦʣʴʢʫ ʨʘʩʪʚʦʨ ʥʘʭʦʜʠʪʩʷ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ, 

ʚʝʣʠʯʠʥʳ Kh ʠ K0 ʩʚʷʟʘʥʳ ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʡ ʟʘʢʦʥʥʦ-

ʤʝʨʥʦʩʪʴʶ: 



 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2011, ˉ 1-12, ʩʪʨ. 52 

Kh = K0e- gh/ RT.                                   (3) 

 

ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (3), ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʨʘʩʪʚʦʨʘ K ʦʪ ʚʳʩʦʪʳ h ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʢʩʧʦʥʝʥʪʫ (ʈʠʩ. 

2). 

 
 

ʈʠʩ. 2 

 

ʇʦʵʪʦʤʫ ʧʨʘʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (2) ,ʩʦʜʝʨʞʘʱʘʷ 

ʢʦʵʬʬʠʮʠʝʥʪ RT, ʪʦʞʝ ʵʢʩʧʦʥʝʥʪʘ (ʈʠʩ. 3).  

 

       
  

                     ʈʠʩ. 3                                     ʈʠʩ. 4 

 

ʇʨʘʚʘʷ ʞʝ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (2) ï ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ 

ʜʘʚʣʝʥʠʝ, ʠʤʝʝʪ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʳʩʦʪʳ h (ʈʠʩ 4). 

ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʩʠʩʪʝʤʳ h.  
 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ, ʢʘʢ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʧʦʣʝ ʪʷʞʝʩʪʠ, ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʳ ʠ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʵʢʩʧʦʥʝʥʪʝ.  
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ʅʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʜʣʷ ʫʩʣʦʚʠʷ ʨʘʚʥʦʚʝʩʠʷ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʣʦʢʘʣʴʥʳʤ, 

ʪʦ ʝʩʪʴ ʚʣʠʷʝʪ ʥʘ ʥʝʛʦ ʪʦʣʴʢʦ ʥʘ ʚʳʩʦʪʝ 

h ʠ ʥʘ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ, ʧʣʦʪʥʦʩʪʴ ʵʪʦ 

ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʩʪʦʣʙʘ ʨʘʩʪʚʦʨʘ. 

ʇʦʵʪʦʤʫ ʜʘʚʣʝʥʠʝ ʈ2 ʚ ʫʨʘʚʥʝʥʠʠ (1) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴ-ʥʦʡ ʚʝʣʠʯʠʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ɟ2. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʷʤʘʷ ʠ 

ʵʢʩʧʦʥʝʥʪʘ ʤʦʛʫʪ ʧʝʨʝʩʝʯʴʩʷ ʪʦʣʴʢʦ ʚ 

ʜʚʫʭ ʪʦʯʢʘʭ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʥʫʣʝʚʘʷ. 

ʊʦ ʝʩʪʴ, ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʦʜʥʘ ʚʳʩʦʪʘ h, ʥʘ 

ʢʦʪʦʨʦʡ ʨʘʟʥʦʩʪʴ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ 

ʜʘʚʣʝʥʠʡ ʩʪʦʣʙʦʚ ʞʠʜʢʦʩʪʠ ʙʫʜʝʪ ʨʘʚʥʘ 

ʨʘʟʥʦʩʪʠ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʥʫʣʝʚʦʡ ʚʳʩʦʪʝ ʠ ʦʩʤʦʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʥʘ ʚʳʩʦʪʝ h. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʩʣʫʯʘʷʭ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠ-ʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ (ʈʠʩ. 5). 

 

 
                    ʈʠʩ. 5 

 

ʌʦʪʦ 1 
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ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʥʦʚʳʡ ʬʠʟʠʯʝʩʢʠʡ ʟʘʢʦʥ: ʜʣʷ ʨʘʩʪʚʦʨʘ ʣʶʙʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʣʶʙʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʟʥʦʩʪʴ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ 

ʩʪʦʣʙʘ ʨʘʩʪʚʦʨʘ ʠ ʩʪʦʣʙʘ ʨʘʩʪʚʦʨʠʪʝʣʷ ʣʶʙʦʡ ʚʳʩʦʪʳ h ʨʘʚʥʘ 

ʨʘʟʥʦʩʪʠ ʦʩʤʦʪʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ ʥʘ ʥʫʣʝʚʦʡ ʚʳʩʦʪʝ ʠ ʚʳʩʦʪʝ 

h. ʀʣʠ ʝʱ yʘʙʩʫʨʜʥʝʡ: ʨʘʟʥʦʩʪʴ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ 

ʜʚʫʭ ʩʪʦʣʙʦʚ ʨʘʩʪʚʦʨʦʚ ʣʶʙʦʡ ʚʳʩʦʪʳ h, ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ 

ʦʩʤʦʪʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ ʵʪʠʭ ʨʘʩʪʚʦʨʦʚ ʥʘ ʥʫʣʝʚʦʡ ʚʳʩʦʪʝ ʠ 

ʚʳʩʦʪʝ h, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʨʦʜʳ ʨʘʩʪʚʦʨʦʚ ʠ ʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʠʢʪʦ ʥʝ 

ʥʘʙʣʶʜʘʣ... 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʌʦʪʦ 2 
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ʅʘ ʬʦʪʦ 1 ʧʦʢʘʟʘʥʘ ʜʝʡʩʪʚʫʶʱʘʷ ʫʩʪʘʥʦʚʢʘ. ʅʘ ʬʦʪʦ 2 

ʚʠʜʝʥ ʞʠʜʢʦʩʪʥʳʡ ʤʘʥʦʤʝʪʨ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʥʠʮʫ 

ʜʘʚʣʝʥʠʡ ʚ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ. ʈʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ 

ʜʦ 200 ʤʤ ʚʦʜʷʥʦʛʦ ʩʪʦʣʙʘ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 7 ʩʫʪʦʢ. ʉʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʥʦʩʪʠ ʫʨʦʚʥʝʡ ʚ ʤʘʥʦʤʝʪʨʝ 

1,2ʤʤ/ʯʘʩ. ʄʘʥʦʤʝʪʨ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʬʦʪʦ 2 ʧʦʢʘʟʳʚʘʝʪ 

ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʯʘʩʪʠ ʩʠʩʪʝʤʳ, ʟʘʥʷʪʦʡ ʨʘʩʪʚʦʨʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʞʠʜʢʦʩʪʴ 

(ʨʘʩʪʚʦʨʠʪʝʣʴ) ʥʝʠʟʙʝʞʥʦ ʧʨʠʜʸʪ ʚ ʜʚʠʞʝʥʠʝ. ʎʠʨʢʫʣʷʮʠʷ 

ʚʝʱʝʩʪʚʘ, ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʣʦʚʠʷ ʥʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʩʪʚʦʨʠʪʝʣʴ, ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ 

ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ. 

ɿʘ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʪʨʠ ʤʝʩʷʮʘ) ʝʛʦ ʧʦʢʘʟʘʥʠʷ ʥʝ 

ʠʟʤʝʥʠʣʠʩʴ.  

ʈʘʩʪʚʦʨʥyʥʦʝ ʚʝʱʝʩʪʚʦ ï ʩʘʭʘʨ. ʀʩʧʦʣʴʟʫʝʤʘʷ 

ʧʦʣʫʧʨʦʥʠʮʘʝʤʘʷ ʤʝʤʙʨʘʥʘ ï SWC2-2521. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʡ ʦʙʨʘʪʠʤʳʡ ʧʨʦʮʝʩʩ 

ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ. 

 

 

3. ʂʦʥʚʝʢʪʠʚʥʳʡ ʮʠʢʣ 

 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢ.ʧ.ʜ. 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʦʪ ʦʙʳʯʥʳʭ 

ʮʠʢʣʦʚ ʪʝʤ, ʯʪʦ ʛʦʨʷʯʠʡ ʠ ʭʦʣʦʜʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʚ ʘʪʤʦʩʬʝʨʝ, ʚ ʧʦʣʝ ʪʷʞʝʩʪʠ. 

ʇʦʜʚʦʜ ʪʝʧʣʘ Q1 ʠ ʦʪʚʦʜ ʪʝʧʣʘ Q2 ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʘʟʥʦʩʪʠ 

ʚʳʩʦʪ h (ʈʠʩ.6).  

ʅʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʣʠʯʠʝ 

ʧʣʦʪʥʦʩʪʝʡ ɟ1 ʠ ɟ2 ʧʦʣʫʯʘʝʤ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʥʦʩʪʴ ʦʙʲʸʤʦʚ V1 

ʠ V2, ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʤʘʩʩʝ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ. ʎʠʢʣ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʨʘʙʦʯʝʛʦ 

ʚʝʱʝʩʪʚʘ, ʧʦʵʪʦʤʫ ʥʘʟʦʚʸʤ ʝʛʦ ʢʦʥʚʝʢʪʠʚʥʳʤ. 

ɺʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʠʤ ʮʠʢʣ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʥʦʩʪʴ ʦʙʲʸʤʦʚ 

V1 ʠ V2 ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʦʙʘʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

(ʈʠʩ.7). 
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ʈʠʩ.6 

 

 
 

ʈʠʩ. 7 
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ʋʯʘʩʪʦʢ 1-2 ï ʠʟʦʙʘʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ 

ʥʘ ʚʳʩʦʪʝ h0 = 0 ʧʨʠ ʜʘʚʣʝʥʠʠ ʈ0 ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʊ0 ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʊ1. ʋʯʘʩʪʦʢ 2-3 ï 

ʠʟʦʭʦʨʠʯʝʩʢʠʡ ʧʦʜʲʤy ʮʠʣʠʥʜʨʘ ʩ ʨʘʙʦʯʠʤ ʪʝʣʦʤ ʜʦ ʚʳʩʦʪʳ 

h ʧʨʠ ʙʘʨʦʤʝʪʨʠʯʝʩʢʠ ʫʤʝʥʴʰʘʝʤʦʤʩʷ ʜʘʚʣʝʥʠʠ ʦʪ  ʈ0 ʜʦ ʈh. 

ʋʯʘʩʪʦʢ 3-4 ï ʠʟʦʙʘʨʠʯʝʩʢʦʝ ʦʭʣʘʞʜʝʥʠʝ ʥʘ ʚʳʩʦʪʝ h. 

ʋʯʘʩʪʦʢ 4-1 ï ʠʟʦʭʦʨʠʯʝʩʢʦʝ ʦʧʫʩʢʘʥʠʝ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ, 

ʮʠʢʣ ʟʘʤʢʥʫʣʩʷ.  

 

ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʠ ʨʘʙʦʪʫ ʥʘ ʢʘʞʜʦʤ 

ʫʯʘʩʪʢʝ ʮʠʢʣʘ. ɸʪʤʦʩʬʝʨʫ ʧʨʠʥʠʤʘʝʤ ʠʟʦʪʝʨʤʠʯʥʦʡ ʊ0 = 

const, ʨʘʙʦʯʝʝ ʪʝʣʦ ï ʠʜʝʘʣʴʥʳʡ ʛʘʟ. ʎʠʣʠʥʜʨ ʩʯʠʪʘʝʤ 

ʥʝʚʝʩʦʤʳʤ. 

 

1-2. ʊʝʧʣʦʪʘ, ʟʘʪʨʘʯʝʥʥʘʷ ʚ ʮʠʢʣʝ: 

 

Q1-2 = Q1 = CpĀ(T1 - T0),                            (4) 

 

ʛʜʝ  Cp ï ʠʟʦʙʘʨʥʘʷ ʪʝʧʣʦʤyʢʦʩʪʴ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ. 

 

ʈʘʙʦʪʘ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʪʠʚ ʩʠʣ ʚʥʝʰʥʝʛʦ ʜʘʚʣʝʥʠʷ: 

 

A1-2 = P0Ā(V2 - V1)                                    (5) 

 

2-3. ʇʨʦʮʝʩʩ ʧʦʜʲʤyʘ ʠʜʪy ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʦ, ʦʪʜʘʯʠ 

ʪʝʧʣʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ: 

 

Q2-3 = 0,                                            (6) 

 

Aʧʦʜʲʸʤ. = ghV2Ā(ɟʘʪʤ. - ɟ2)                             (7) 

 

3-4. ʇʨʦʮʝʩʩ ʩʞʘʪʠʷ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ ʚʥʝʰʥʠʤ 

ʜʘʚʣʝʥʠʝʤ: 

 

A3-4 = PhĀ(V1 - V2),                                  (8) 
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ʧʦ ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ:  

 

=                                      (9) 

 

ʠʣʠ: 

A3-4 = Ā(V1 - V2)                              (10) 

 

4-1. ɸʥʘʣʦʛʠʯʥʦ 2-3 ʠʜʪy ʧʨʦʮʝʩʩ ʦʧʫʩʢʘʥʠʷ ʨʘʙʦʯʝʛʦ 

ʪʝʣʘ: 

 

Q4-1 = 0,                                             (11) 

 

Aʦʧʫʩʢ. = ghV1Ā(ɟ1 - ɟʘʪʤ.).                                 (12) 

 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʨʘʙʦʪʘ ɸ1-2 ʩʦʚʝʨʰʘʝʪʩʷ ʧʨʠ 

ʜʘʚʣʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈ0 ʠ ʝy ʧʦʣʝʟʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʟʘ ʩʯʪy ʥʝ yʩʦʟʜʘʪyʩʷ ʫʩʣʦʚʠʝ ʜʣʷ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʧʦʜʲʤyʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ɸʥʘʣʦʛʠʯʥʦ ï ʨʘʙʦʪʘ ɸ3-4 ʷʚʣʷʝʪʩʷ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʧʫʩʢʘʥʠʷ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʥʫʣʝʚʦʡ 

ʫʨʦʚʝʥʴ: 

 

A1-2 + A3-4 = P0Ā Ā(V2 - V1).                  (13) 

 

ɿʘ ʩʯʪy ʧʦʜʲʤyʘ ʠ ʦʧʫʩʢʘʥʠʷ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʚʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ: 

 

Aʢʦʥʚ. = gĀhĀɟʘʪʤ.Ā(V2 - V1),                           (14) 

 

ʦʯʝʚʠʜʥʦ, ʯʪʦ: 

gĀhĀɟʘʪʤ. = P0 - Ph,                                  (15)  

 

Aʢʦʥʚ. = P0Ā Ā(V2 - V1).                        (16) 
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ʇʦʣʫʯʘʝʤ:  

Aʢʦʥʚ. = A1-2 + A3-4.                                 (17) 

 

ʊʦ ʝʩʪʴ ʨʘʙʦʪʘ, ʩʦʚʝʨʰʥyʥʘʷ ʚ ʮʠʢʣʝ ʧʨʦʪʠʚ ʜʘʚʣʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʘʚʥʘ ʨʘʙʦʪʝ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʠ 

ʠʤʝʥʥʦ ʵʪʫ ʨʘʙʦʪʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʣʝʟʥʦʡ. 

 

ʆʧʨʝʜʝʣʠʤ ʢ.ʧ.ʜ. ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʠʟʦʙʘʨʠʯʝʩʢʦʛʦ (ʠʥʜʝʢʩ 

ʙ) ʮʠʢʣʘ. 
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,  (18) 

 

 =  Ā ,                                 (19) 

 

ʠʣʠ: 

 = ,                        (20)  

 

ʛʜʝ  k ï ʧʦʢʘʟʘʪʝʣʴ ʠʟʦʵʥʪʨʦʧʳ. 

 

 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢʠ ʂʇɼ ʮʠʢʣʘ ʂʘʨʥʦ ʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʮʠʢʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ (ʈʠʩ.8). ɼʣʷ ʚʦʟʜʫʭʘ ʠʤʝʝʤ 

ʂʊk 15,273;4,1 0   
 

)(ʤh  500 1000 2000 3000 4000 

(%)
.

ʙ

ʢʦʥʚ 
1,7 3,48 6,38 8,99 11,6 
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ʈʠʩ.8 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ (ʈʠʩ.8) ʦʧʨʝʜʝʣʥyʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ T1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʥyʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦ-

ʪʳ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʡ ʂʇɼ ʠʟʦʙʘʨʠʯʝʩʢʦʛʦ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʮʠʢʣʘ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʂʇɼ ʮʠʢʣʘ ʂʘʨʥʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʮʠʢʣ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʮʠʢʣʘ ʂʘʨʥʦ 

ʪʝʤ, ʯʪʦ ʛʦʨʷʯʠʡ ʠ ʭʦʣʦʜʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʪʘʢʞʝ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʧʨʠ ʨʘʟʥʦʩʪʠ ʚʳʩʦʪ h (ʈʠʩ.9). 

 
 

ʈʠʩ. 9 

ʊ0 

ʊ1 
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ʆʪ ʪʦʯʢʠ 1 ʜʦ ʪʦʯʢʠ 2 ʠʜʪy ʘʜʠʘʙʘʪʠʯʝʩʢʦʝ ʩʞʘʪʠʝ 

ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʠʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʛʨʝʚʘʪʝʣʷ T1. ʋʯʘʩʪʦʢ 2-3 ï ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʧʦʜʚʦʜʘ ʪʝʧʣʘ Q1 ʠ ʜʦʩʪʠʞʝʥʠʷ ʦʙʲʤyʘ V3 ʧʨʠ ʜʘʚʣʝʥʠʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜ r P0. ʆʪ ʪʦʯʢʠ 3 ʜʦ ʪʦʯʢʠ 4 ʧʨʦʠʩʭʦʜʠʪ 

ʢʦʥʚʝʢʪʠʚʥʳʡ ʧʦʜʲʤy ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʜʦ ʚʳʩʦʪʳ h. ʋʯʘʩʪʦʢ 4-5 

ï ʘʜʠʘʙʘʪʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳT0. ʆʪ ʪʦʯʢʠ 5 

ʜʦ ʪʦʯʢʠ 6 ʧʨʦʠʩʭʦʜʠʪ ʠʟʦʪʝʨʤʠʯʝʩʢʦʝ ʩʞʘʪʠʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ 

ʩ ʦʪʜʘʯʝʡ ʪʝʧʣʘ Q2. ʂʦʥʚʝʢʪʠʚʥʦʝ ʦʧʫʩʢʘʥʠʝ ʨʘʙʦʯʝʛʦ 

ʚʝʱʝʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʯʘʩʪʢʝ 6-1. ʉʠʩʪʝʤʘ ʧʨʠʰʣʘ ʚ 

ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɺʩʝ ʧʨʦʮʝʩʩʳ ʚ ʮʠʢʣʝ ʠʜʫʪ ʥʘʩʪʦʣʴʢʦ 

ʤʝʜʣʝʥʥʦ ʠ ʧʨʠ ʪʘʢʠʭ ʨʘʟʥʦʩʪʷʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʠ ʪʝʧʣʦʦʙʤʝʥʝ, 

ʯʪʦ ʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʤʠ, ʪʦ ʝʩʪʴ 

ʦʙʨʘʪʠʤʳʤʠ. 

ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʠ ʨʘʙʦʪʫ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ 

ʮʠʢʣʘ. 

1-2. ɸʜʠʘʙʘʪʠʯʝʩʢʦʝ ʩʞʘʪʠʝ: 
 

Q1-2 = 0,                                           (21) 

 

A1-2 = CɜĀ(T0 - T1)                                     (22) 
 

2-3. ʀʟʦʪʝʨʤʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ: 

,ln
2

3
30132

V

V
VʈQQ

                               (23) 

.ln
2

3

30132

V

V
VʈQA

                                   (24) 

3-4. ʀʟʦʭʦʨʠʯʝʩʢʠʡ ʧʦʜʲʤy ʙʝʟ ʪʝʧʣʦʦʙʤʝʥʘ: 
 

Q3-4 = 0;  A3-4 = 0                                (25) 
 

4-5. ɸʜʠʘʙʘʪʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ: 
 

Q4-5 = 0,                                         (26) 
 

A4-5 = CɜĀ(T1 - T0).                                  (27) 
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5-6. ʀʟʦʪʝʨʤʠʯʝʩʢʦʝ ʩʞʘʪʠʝ: 
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                               (28) 
 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ PhV1 Í RT0, ʪʘʢ ʢʘʢ ʜʘʚʣʝʥʠʝ ʥʘ 

ʫʯʘʩʪʢʘʭ 3-4 ʠ 6-1 ʠʟʤʝʥʷʶʪʩʷ ʥʝ ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʚ ʠʟʦʭʦʨʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ, ʘ ʠʟʤʝʥʷʝʪʩʷ ʦʥʦ ʧʦ ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ʟʘ 

ʩʯʸʪ ʩʠʣʳ ʪʷʞʝʩʪʠ. 

ʆʧʫʩʢʘʥʠʝ ʥʘ ʥʫʣʝʚʫʶ ʚʳʩʦʪʫ: 
 

Q6-1 = 0;  A6-1 = 0.                                         (29) 
 

ʈʘʙʦʪʘ ʟʘ ʮʠʢʣ ʨʘʚʥʘ:  
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ɺ ʜʘʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʢʦʥʚʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʫʞʝ ʫʯʪʝʥʘ 

ʢʘʢ ʨʘʟʥʦʩʪʴ ʨʘʙʦʪ ʧʨʦʪʠʚ ʜʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ 

ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʠ ʩʞʘʪʠʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. 
 

ʆʧʨʝʜʝʣʠʤ ʂʇɼ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʮʠʢʣʘ: 
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ʇʦʩʣʝ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʧʨʠ ʚʳʚʦʜʝ ʬʦʨʤʫʣʳ ʂʇɼ ʮʠʢʣʘ 

ʂʘʨʥʦ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʘʝʤ: 
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ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ ʥʘ 

ʠʟʦʙʘʨʝ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ  
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ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʘʝʤ: 
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ɻʨʘʬʠʢ ʜʘʥʥʦʡ ʬʦʨʤʫʣʳ ʧʨʠ T0 = 273,15ÁK; T1 = 

283,15ÁK ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 10. 
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ʈʠʩ.10 
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ʇʨʠ ʚʳʚʦʜʝ ʬʦʨʤʫʣʳ ʂʇɼ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʮʠʢʣʘ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʘʨʦʤʝʪʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ: 
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ʊʦʛʜʘ ʬʦʨʤʫʣʘ ʂʇɼ ʧʨʠʤʝʪ ʚʠʜ: 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʬʦʨʤʫʣ ʂʇɼ ʠ ʈʠʩ. 10 ï ʂʇɼ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʮʠʢʣʘ ʧʨʝʚʳʰʘʝʪ ʂʇɼ ʮʠʢʣʘ ʂʘʨʥʦ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʥʘʛʨʝʚʘʪʝʣʷ ʠ 

ʭʦʣʦʜʠʣʴʥʠʢʘ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ, ʦʪʜʘʯʘ ʪʝʧʣʘ Q2 ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʫʤʝʥʴʰʝʥʥʦʤ ʜʘʚʣʝʥʠʠPh, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʫʤʝʥʴʰʝʥʠʶ 

ʪʝʤʧʝʨʘʪʫʨʳ ʭʦʣʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ:  
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ʇʨʠ h ŸÐ, ɖʢʦʥʚŸ1, ʪʦ ʝʩʪʴ ʪʝʧʣʦ Q1, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ 

ʨʘʙʦʪʫ ʧʨʦʪʠʚ ʜʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʣʝʟʥʫʶ ʢʦʥʚʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ. 
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ʆʜʥʘʢʦ, ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʮʠʢʣʘ, 

ʵʥʪʨʦʧʠʷ ʩʠʩʪʝʤʳ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʅʝ ʫʤʝʥʴʰʘʝʪʩʷ ʵʥʪʨʦʧʠʷ 

ʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʢʦʥʚʝʢʪʠʚʥʦʡ ʪʝʧʣʦʚʦʡ ʤʘʰʠʥʳ ʠ 

ʭʦʣʦʜʠʣʴʥʦʡ ʢʦʥʚʝʢʪʠʚʥʦʡ ʤʘʰʠʥʳ, ʨʘʙʦʪʘʶʱʝʡ ʧʦ 

ʦʙʨʘʪʥʦʤʫ ʮʠʢʣʫ ʠ ʠʤʝʶʱʝʡ ʂʇɼ (ʭʦʣʦʜʠʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ): 
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ʪʘʢ ʢʘʢ ʩʫʤʤʘʨʥʳʡ  ʂʇɼ  
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.                                    (40) 
 

ɺʪʦʨʦʝ ʥʘʯʘʣʦ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʥʝ ʥʘʨʫʰʘʝʪʩʷ.  

ʅʦ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʩʦʚʤʝʩʪʥʦʛʦ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʮʠʢʣʘ ʠ ʦʙʨʘʪʥʦʛʦ 

ʮʠʢʣʘ ʂʘʨʥʦ, ʢʦʛʜʘ ʛʦʨʷʯʠʡ ʠ ʭʦʣʦʜʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʚʦʛʦ 

ʥʘʩʦʩʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʦʡ ʞʝ ʚʳʩʦʪʝ h0, ʯʪʦ ʠ ʛʦʨʷʯʠʡ ʠʩʪʦʯʥʠʢ 

ʢʦʥʚʝʢʪʠʚʥʦʡ ʤʘʰʠʥʳ (ʈʠʩ.11).  

ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʳʡ ʂʇɼ ʪʘʢʦʛʦ ʮʠʢʣʘ  ɖ×ʢʦʥʚ. ʨʘʚʝʥ: 
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ɻʨʘʬʠʢ ʂʇɼ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʢʦʥʚʝʢʪʠʚʥʦʡ ʤʘʰʠʥʳ 

ʠ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʨʠ ʜʘʚʣʝʥʠʠ P0, ʧʨʠʚʝʜʸʥ 

ʥʘ ʨʠʩʫʥʢʝ ʈʠʩ.12. 
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ʈʠʩ. 11 

 

ɺʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʪʳ ʟʘ ʩʯʸʪ 

ʦʭʣʘʞʜʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʷʝʪʩʷ 

ʜʣʷ ʧʨʦʪʷʞʸʥʥʳʭ ʩʠʩʪʝʤ ʚ ʧʦʣʝ ʪʷʞʝʩʪʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ. ʇʦ ʩʫʪʠ ï 

ʜʣʷ ʨʘʙʦʪʳ ʜʚʫʭ ʪʝʧʣʦʚʳʭ ʤʘʰʠʥ ʧʦ ʧʨʷʤʦʤʫ ʮʠʢʣʫ ʠ 

ʦʙʨʘʪʥʦʤʫ ʤʳ ʠʤʝʝʤ ʜʚʘ ʭʦʣʦʜʥʳʭ ʨʝʟʝʨʚʫʘʨʘ ʪʝʧʣʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʜʘʚʣʝʥʠʷʤʠ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʨʘʚʥʦʩʠʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʜʚʫʭ ʭʦʣʦʜʥʳʭ 

ʨʝʟʝʨʚʫʘʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ.  

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʷ ʪʷʞʝʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʤʠʢʨʦʩʦʩʪʦʷʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩ-

ʢʠʭ ʩʠʩʪʝʤ, ʪʦ ʝʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʤʦʣʝʢʫʣ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʫ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʪʦʨʦʝ ʥʘʯʘʣʦ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʚʳʨʘʞʘʶʱʝʝ 

ʩʦʙʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʥʝʠʟʙʝʞʥʦ ʜʦʣʞʥʦ 

ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʠʟʤʝʥʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʧʦʚʝʜʝʥʠʠ 

ʤʦʣʝʢʫʣ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʣʷ ʪʷʞʝʩʪʠ.  
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ʈʠʩ.12 

 

ʅʘʣʠʯʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʜʘʚʣʝʥʠʷ ʚ ʟʝʤʥʦʡ 

ʘʪʤʦʩʬʝʨʝ ʠ ʛʠʜʨʦʩʬʝʨʝ, ʢʘʢ ʨʝʘʣʴʥʳʡ ʬʘʢʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʵʪʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʥʠʮʳ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚʪʦʨʦʛʦ ʥʘʯʘʣʘ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʩʤʝʱʘʶʪʩʷ ʦʪ ʩʠʩʪʝʤ ʤʘʩʰʪʘʙʘ ɺʩʝʣʝʥʥʦʡ 

ʜʦ ʩʠʩʪʝʤ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

07.03.2009. ʄʝʣʠʪʦʧʦʣʴ. ʋʢʨʘʠʥʘ 

 

ʄʠʥʠʥ ɺʠʢʪʦʨ ʅʠʢʦʣʘʝʚʠʯ, ï ʠʥʞʝʥʝʨ-ʬʠʟʠʢ, 

ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʪ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ çʂʘʚʝʥʜʠʰʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠè ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ. ʊʝʣ. +38-0619-423818. mininvn@list.ru 
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ʉʀʅɻʋʃʗʈʅʆʉʊʔ ɼʔʗʂʆʅʆɺɸ 

 

ʇʘʥʦʚ ɸ.ɼ. 

(ʈʦʩʩʠʷ) 

 

ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʧʝʨʠʦʜʠʟʘʮʠʡ ʠʩʪʦʨʠ-

ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʘʜʣʝʞʠʪ ʚʳʜʘʶʱʝʤʫʩʷ ʦʪʝʯʝʩʪʚʝʥʥʦʤʫ 

ʠʩʪʦʨʠʢʫ-ʚʦʩʪʦʢʦʚʝʜʫ ʀʛʦʨʶ ʄʠʭʘʡʣʦʚʠʯʫ ɼʴʷʢʦʥʦʚʫ (1915 

ï 1999). ʆʥ ʦʙʦʩʥʦʚʘʣ ʝʸ ʚ ʢʥʠʛʝ çʇʫʪʠ ʠʩʪʦʨʠʠ. ʆʪ 

ʜʨʝʚʥʝʡʰʝʛʦ ʯʝʣʦʚʝʢʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡè, 1994, [1], ʧʦʜʝʣʠʚ 

ʠʩʪʦʨʠʶ ʥʘ ʚʦʩʝʤʴ ʬʘʟ ʩ ʬʘʟʦʚʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʤʝʞʜʫ ʥʠʤʠ. 

ɺʩʶʜʫ, ʛʜʝ ʙʫʜʫʪ ʧʨʠʚʦʜʠʪʴʩʷ ʩʩʳʣʢʠ ʥʘ ʩʪʨʘʥʠʮʳ ʙʝʟ 

ʫʢʘʟʘʥʠʷ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘ, ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʢʥʠʛʘ ʀ.ʄ. 

ɼɹ ʷʢʦʥʦʚʘ çʇʫʪʠ ʠʩʪʦʨʠʠ...è (1994), [1]. ɺʳʜʝʣʝʥʥʳʝ ʠʤ ʬʘʟʳ 

ʩʫʪʴ ʥʠʞʝʩʣʝʜʫʶʱʠʝ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ɼʴʷʢʦ-

ʥʦʚʘ). 

ʇʝʨʚʘʷ ʬʘʟʘ ï ʧʝʨʚʦʙʳʪʥʘʷ. ʇʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʝʨʭʥʝʤʫ ʧʘʣʝʦʣʠʪʫ. 

ɺʪʦʨʘʷ ʬʘʟʘ ï ʧʝʨʚʦʙʳʪʥʦʦʙʱʠʥʥʘʷ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʢʦʪʦʚʦʜʩʪʚʘ (ʥʝʦʣʠʪʠʯʝʩʢʘʷ 

ʨʝʚʦʣʶʮʠʷ) ʠ ʧʦʷʚʣʝʥʠʝʤ ʦʙʱʠʥʳ. 

ʊʨʝʪʴʷ ʬʘʟʘ ï ʨʘʥʥʷʷ ʜʨʝʚʥʦʩʪʴ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʛʦʨʦʜʦʚ, ʧʝʨʚʘʷ ʬʘʟʘ ʢʣʘʩʩʦʚʦʛʦ 

ʦʙʱʝʩʪʚʘ. 

ʏʝʪʚʸʨʪʘʷ ʬʘʟʘ ï ʠʤʧʝʨʩʢʘʷ ʜʨʝʚʥʦʩʪʴ. ʉʚʷʟʳʚʘʝʪʩʷ ʩ 

ʥʘʯʘʣʦʤ ʞʝʣʝʟʥʦʛʦ ʚʝʢʘ, ʧʦʚʩʝʤʝʩʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʠʤʧʝʨʠʡ, ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʩʦʮʠʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʠ 

(ʢʫʣʴʪʫʨʥʳʡ ʧʝʨʝʚʦʨʦʪ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʠ ʪ.ʜ.). 

ʇʷʪʘʷ ʬʘʟʘ ï ʩʨʝʜʥʝʚʝʢʦʚʴʝ. ʌʘʟʘ ʬʝʦʜʘʣʴʥʦʡ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʙʱʝʦʙʷʟʘʪʝʣʴʥʳʭ ʜʦʛʤʘ-

ʪʠʯʝʩʢʠʭ ʫʯʝʥʠʡ. 

ʐʝʩʪʘ̫ ʬʘʟʘ ï ʩʪʘʙʠʣʴʥʦ-ʘʙʩʦʣʶʪʠʩʪʩʢʦʝ ʧʦʩʪ-

ʩʨʝʜʥʝʚʝʢʦʚʴʝ. ʉʪʘʥʦʚʣʝʥʠʝ ʢʣʘʩʩʦʚ ʙʫʨʞʫʘʟʠʠ ʠ ʥʘʸʤʥʳʭ 

ʨʘʙʦʯʠʭ, ʨʘʟʚʠʪʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʘʙʠʣʴʥʳʭ ʘʙʩʦʣʶʪʠʩʪʩʢʠʭ 

ʛʦʩʫʜʘʨʩʪʚ, ʠʤʝʶʱʠʭ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʠʨʦʜʥʳʝ, ʨʝʣʠʛʠʦʟʥʳʝ  
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ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʛʨʘʥʠʮʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʨʝʣʠʛʠʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʪʢʨʳʪʠʷ. 

ʉʝʜʴʤʘʷ ʬʘʟʘ ï ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʘʷ. ʇʨʝʚʨʘʱʝʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʠʣʫ; ʤʝʭʘʥʠ-

ʟʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ; ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʙʫʨʞʫʘʟʠʠ ʠ 

ʥʘʸʤʥʳʭ ʨʘʙʦʯʠʭ ʢʘʢ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ. 

ɺʦʩʴʤʘʷ ʬʘʟʘ ï ʧʦʩʪʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʘʷ. ʇʨʠʤʝʨʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʠʟʤʫ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʫʯʝʥʠʷ ʦ 

ʤʠʥʠʤʠʟʘʮʠʠ ʣʠʯʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʜʘʥʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʪʨʦʷ; ʧʣʶʨʘʣʠʟʤ ʤʥʝʥʠʡ ʠ ʨʝʣʠʛʠʡ; 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʣʘʩʩʘ ʨʘʙʦʪʥʠʢʦʚ çʩʬʝʨʳ ʦʙʩʣʫʞʠʚʘʥʠʷè; 

ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʨ. 

ɿʜʝʩʴ ʧʨʠʚʝʜʝʥʘ ʪʦʣʴʢʦ ʦʯʝʥʴ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʬʘʟ ʠʩʪʦʨʠʠ. ʅʘ ʩʪʨʘʥʠʮʘʭ ʢʥʠʛʠ ɼʴʷʢʦʥʦʚʘ ʤʦʞʥʦ, 

ʨʘʟʫʤʝʝʪʩʷ, ʥʘʡʪʠ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʤʝʪʠʤ, ʯʪʦ, ʧʦ ɼʴʷʢʦʥʦʚʫ, ʦʪʣʠʯʠʪʝʣʴʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʢʘʞʜʦʛʦ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʩʢʘʯʦʢ ʚ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʚʦʦʨʫʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʚʦʩʴʤʦʡ ʬʘʟʳ ʭʘʨʘʢʪʝʨʥʦ ʷʜʝʨʥʦʝ ʦʨʫʞʠʝ; ʜʣʷ ʩʝʜʴʤʦʡ ʬʘʟʳ 

ï ʥʘʨʝʟʥʦʝ ʦʛʥʝʩʪʨʝʣʴʥʦʝ ʦʨʫʞʠʝ, ʙʨʦʥʠʨʦʚʘʥʥʳʝ ʢʦʨʘʙʣʠ, 

ʪʘʥʢʠ, ʩʘʤʦʣʸʪʳ, ʭʠʤʠʯʝʩʢʦʝ ʦʨʫʞʠʝ ʠ ʪ.ʜ. ɿʘʤʝʪʠʤ, ʯʪʦ 

ʣʦʛʠʯʝʩʢʠʤ ʩʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 

ʨʦʩʪ ʦʪ ʬʘʟʳ ʢ ʬʘʟʝ ʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʜʝʨʞʠʚʘʶʱʠʭ 

ʨʘʩʪʫʱʫʶ ʨʘʟʨʫʰʠʪʝʣʴʥʫʶ ʩʠʣʫ ʚʦʦʨʫʞʝʥʠʡ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʙʱʝʩʪʚʘ ʚ ʨʘʚʥʦʚʝʩʠʠ. ʕʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʟʘʢʦʥʦʤ ʪʝʭʥʦ-ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʙʘʣʘʥʩʘ 

ʅʘʟʘʨʝʪʷʥʘ [2], [3].  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʘʪʠʨʦʚʢʘ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ï 

ʥʝʧʨʦʩʪʦʝ ʜʝʣʦ, ʪʘʢ ʢʘʢ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʦ ʨʝʛʠʦʥʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʀ.ʄ. ɼʴʷʢʦʥʦʚ 

ʩʯʠʪʘʝʪ ʚʦʟʤʦʞʥʳʤ ʩ ʢʘʞʜʳʤ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ, ʭʦʪʷ ʙʳ ʠ 

ʚʝʩʴʤʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ, ʩʚʷʟʘʪʴ ʥʝʢʦʪʦʨʫʶ ʜʘʪʫ. ʀ, ʜʘʣʝʝ, ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʘʪ ʦʥ ʜʝʣʘʝʪ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʚʳʚʦʜ ʦʙ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʣʝʜʫʶʱʝʤ ʦʪʩʶʜʘ ʩʫʱʝʩʪʚʦʚʘʥʠʠ  
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ʩʠʥʛʫʣʷʨʥʦʡ ʪʦʯʢʠ ʠʩʪʦʨʠʠ. ʕʪʦʪ ʚʳʚʦʜ ʥʘʩʪʦʣʴʢʦ ʚʘʞʝʥ, ʯʪʦ 

ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʚʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʨʘʛʤʝʥʪ ʢʥʠʛʠ 

ʧʦʣʥʦʩʪʴʶ. 

çʅʝʪ ʩʦʤʥʝʥʠʷ, ʯʪʦ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪ 

ʧʨʠʟʥʘʢʠ ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ. ʆʪ 

ʧʦʷʚʣʝʥʠʷ Homo sapiens ʜʦ ʢʦʥʮʘ I ʬʘʟʳ ʧʨʦʠʟʦʰʣʦ ʥʝ ʤʝʥʝʝ 

30 ʪʳʩʷʯ ʣʝʪ; II ʬʘʟʘ ʜʣʠʣʘʩʴ ʦʢʦʣʦ 7 ʪʳʩʷʯ ʣʝʪ; III  ʬʘʟʘ ï 

ʦʢʦʣʦ 2 ʪʳʩʷʯ; IV ʬʘʟʘ ï ʦʢʦʣʦ 1,5 ʪʳʩʷʯʠ ʣʝʪ; V ʬʘʟʘ ï 

ʦʢʦʣʦ ʪʳʩʷʯʠ ʣʝʪ; VI ʬʘʟʘ ï ʦʢʦʣʦ 300; VII ʬʘʟʘ ï ʥʝʤʥʦʛʦ 

ʙʦʣʝʝ 100 ʣʝʪ; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ VIII  ʬʘʟʳ ʧʦʢʘ 

ʦʧʨʝʜʝʣʠʪʴ ʥʝʚʦʟʤʦʞʥʦ.  

ʅʘʥʝʩʸʥʥʳʝ ʥʘ ʛʨʘʬʠʢ, ʵʪʠ ʬʘʟʳ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚ ʢʦʥʮʝ 

ʢʦʥʮʦʚ ʧʝʨʝʭʦʜ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʠʣʠ, ʚʝʨʥʝʝ, ʢ ʪʦʯʢʝ ï 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠè (ʩʪʨ. 352 - 353). 

ʅʝ ʙʫʜʫʯʠ ʤʘʪʝʤʘʪʠʢʦʤ, ɼʴʷʢʦʥʦʚ ʥʝ ʜʘʣ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʵʪʦʛʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʦʩʪʘʚʠʣ ʙʝʟ ʦʪʚʝʪʘ ʚʘʞʥʝʡʰʠʡ ʚʦʧʨʦʩ: ʢʦʛʜʘ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 

ʧʦʷʚʣʝʥʠʷ ʪʦʯʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ? ʇʦʧʨʦʙʫʝʤ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʥʝʜʦʩʪʘʶʱʫʶ ʯʘʩʪʴ ʘʥʘʣʠʟʘ, ʠʩʧʦʣʴʟʫʷ ʚ ʪʦʯʥʦʩʪʠ ʜʘʥʥʳʝ 

ɼʴʷʢʦʥʦʚʘ, ʠ, ʪʝʤ ʩʘʤʳʤ, ʚʳʷʩʥʠʤ, ʯʪʦ ʦʥ ʬʘʢʪʠʯʝʩʢʠ ʠʤʝʣ ʚ 

ʚʠʜʫ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʘʪʠʨʦʚʢʫ 

ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ. ɺ ʧʨʠʚʝʜʸʥʥʦʤ ʚʳʰʝ ʬʨʘʛʤʝʥʪʝ ʜʣʷ 

ʵʪʦʛʦ ʠʤʝʝʪʩʷ ʧʦʯʪʠ ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʅʝ ʭʚʘʪʘʝʪ 

ʜʘʪʳ ʧʝʨʝʭʦʜʘ ʚ ʚʦʩʴʤʫʶ ʬʘʟʫ, ʥʦ ʥʝʜʚʫʩʤʳʩʣʝʥʥʳʡ ʦʪʚʝʪ ʥʘ 

ʵʪʦʪ ʚʦʧʨʦʩ ʠʤʝʝʪʩʷ ʥʘ ʩʪʨ. 342: çʅʦ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʧʨʝʜʝʣ 

ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʡ ʬʘʟʝ ʧʦʣʦʞʠʣʦ ʠʟʦʙʨʝʪʝʥʠʝ ʷʜʝʨʥʦʡ 

ʙʦʤʙʳè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ ʚ ʚʦʩʴʤʫʶ ʬʘʟʫ 

ʦʪʥʝʩʸʥ ʢ 1945 ʛʦʜʫ. ʅʝ ʦʯʝʥʴ ʪʦʯʥʦ ʦʙʦʟʥʘʯʝʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʝʜʴʤʦʡ ʬʘʟʳ. ʏʪʦ ʟʥʘʯʠʪ ï çʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 100 ʣʝʪè?  

ʆʪʚʝʪ ʠʤʝʝʪʩʷ ʥʘ ʩʪʨ. 208 çʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʜʴʤʘʷ, 

ʢʘʧʠʪʘʣʠʩ-ʪʠʯʝʩʢʘʷ ʬʘʟʘ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʫʩʪʘʥʦʚʠʣʘʩʴ ʚ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ʦʪ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʜʦ 

ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʚ ʩʝʨʝʜʠʥʝ XIX ʚʝʢʘè. ʇʦʣʫʯʘʝʤ ʜʘʪʫ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʘ ʚ ʩʝʜʴʤʫʶ ʬʘʟʫ ï ʵʪʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1850 ʛʦʜ. 
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ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʚʤʝʩʪʝ ʩ ʧʦʣʫʯʝʥʥʦʡ ʚʳʰʝ ʜʘʪʦʡ 

ʧʝʨʝʭʦʜʘ ʚ ʚʦʩʴʤʫʶ ʬʘʟʫ, ʥʝʩʢʦʣʴʢʦ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʫʪʚʝʨʞʜʝʥʠʶ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʝʜʴʤʦʡ ʬʘʟʳ ʥʝʤʥʦʛʠʤ 

ʙʦʣʝʝ 100 ʣʝʪ, ʪʘʢ ʢʘʢ ʧʦʣʫʯʘʝʪʩʷ ʚʩʝʛʦ 95 ʣʝʪ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʪʠʚʦʨʝʯʠʝ, ʩʥʠʟʠʤ ʜʘʪʫ ʧʝʨʝʭʦʜʘ ʚ 

ʩʝʜʴʤʫʶ ʬʘʟʫ ʜʦ 1845 ʛʦʜʘ. ɺʩʝ ʧʨʦʯʠʝ ʜʘʪʳ ʬʘʟʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʜʥʦʟʥʘʯʥʦ ʧʦ ʧʨʠʚʝʜʸʥʥʳʤ 

ɼʴʷʢʦʥʦʚʳʤ ʜʣʠʪʝʣʴʥʦʩʪʷʤ ʬʘʟ. ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʜʘʪʳ 

ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ï ʚ ʪʘʙʣʠʮʝ ˉ 1. 

ʇʦʜ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤ ʫʩʢʦʨʝʥʠʝʤ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ɼʴʷʢʦʥʦʚ ʧʦʜʨʘʟʫʤʝʚʘʣ, ʚʠʜʠʤʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʬʘʟ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. ʊʘʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʤʘʩʰʪʘʙʥʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ: ʢʘʞʜʘʷ 

ʯʘʩʪʴ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʠʟ 

ʣʶʙʦʡ ʜʨʫʛʦʡ ʩ ʧʦʤʦʱʴʶ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʞʘʪʠʷ/ʨʘʩʪʷʞʝʥʠʷ. 
 

ʊʘʙʣ. 1. ɼʘʪʳ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʠʩʪʦʨʠʠ ʧʦ ɼʴʷʢʦʥʦʚʫ, [1] 
 

ʌʘʟʘ ɼʘʪʘ ʥʘʯʘʣʘ ʬʘʟʳ 

ʇʝʨʚʘʷ ʬʘʟʘ ï ʧʝʨʚʦʙʳʪʥʘʷ 40 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ. 

ɺʪʦʨʘʷ ʬʘʟʘ ï ʧʝʨʚʦʙʳʪʥʦʦʙʱʠʥʥʘʷ 10 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ. 

ʊʨʝʪʴʷ ʬʘʟʘ ï ʨʘʥʥʷʷ ʜʨʝʚʥʦʩʪʴ 3 ʪʳʩ. ʜʦ ʥ.ʵ. 

ʏʝʪʚʸʨʪʘʷ ʬʘʟʘ ï ʠʤʧʝʨʩʢʘʷ ʜʨʝʚʥʦʩʪʴ 960 ʣʝʪ ʜʦ ʥ.ʵ. 

ʇʷʪʘʷ ʬʘʟʘ ï ʩʨʝʜʥʝʚʝʢʦʚʴʝ 540 ʛ. 

ʐʝʩʪʘʷ ʬʘʟʘ ï ʩʪʘʙʠʣʴʥʦ- 

ʘʙʩʦʣʶʪʠʩʪʩʢʦʝ ʧʦʩʪʩʨʝʜʥʝʚʝʢʦʚʴʝ 
1540 ʛ. 

ʉʝʜʴʤʘʷ ʬʘʟʘ ï ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʘʷ 1845 ʛ. 

ɺʦʩʴʤʘʷ ʬʘʟʘ ï ʧʦʩʪʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʘʷ 1945 ʛ. 
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ʆʜʥʘʢʦ ʫʞʝ ʙʝʛʣʳʡ ʚʟʛʣʷʜ ʥʘ ʨʝʘʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʬʘʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʦʯʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ ʟʜʝʩʴ ʥʝʪ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʣʠʰʴ ʦ ʥʝʢʦʪʦʨʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ, ʠ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ 

ʧʨʠʙʣʠʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʧʨʘʚʜʘʥʥʳʤ. 

ɽʩʣʠ ʙʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ 

ʦʙʣʘʜʘʣʘ ʩʚʦʡʩʪʚʦʤ ʤʘʩʰʪʘʙʥʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʪʦʯʥʦ, ʦʥʘ 

ʠʤʝʣʘ ʙʳ ʚʠʜ: 
 

tn = t* - T/Ŭ 
n
.                                   (1) 

 

ɺ ʫʨʘʚʥʝʥʠʠ (1): ʢʦʵʬʬʠʮʠʝʥʪ Ŭ > 1 ʝʩʪʴ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ ʬʘʟʳ 

ʠʩʪʦʨʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ (ʧʦʢʘʟʘʪʝʣʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ); T ʝʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʩʝʛʦ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ; n ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʦʤʝʨ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ; t* ʷʚʣʷʝʪʩʷ ʧʨʝʜʝʣʦʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ:  
 

{ tn}  
 

ʕʪʦ ʠ ʝʩʪʴ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ɼʴʷʢʦʥʦʚʘ. 
 

ɿʘʜʘʯʘ, ʢʦʪʦʨʫʶ ʥʘʜʦ ʨʝʰʠʪʴ, ï ʥʘʡʪʠ ʥʘʠʣʫʯʰʝʝ 

ʧʨʠʙʣʠʞʝʥʠʝ ʨʝʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʘʟʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ ʠʜʝʘʣʴʥʦʡ ʤʘʩʰʪʘʙʥʦ-ʠʥʚʘʨʠʘʥʪʥʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴʶ (1). ɺ ʫʨʘʚʥʝʥʠʠ ʠʤʝʶʪʩʷ ʪʨʠ ʥʝʠʟʚʝʩʪʥʳʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʧʘʨʘʤʝʪʨʘ Ŭ, t*, T; ʠ ʧʦʠʩʢ ʥʘʠʣʫʯʰʝʛʦ 

ʧʨʠʙʣʠʞʝʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʙʦʨʘ 

ʵʪʠʭ ʪʨʸʭ ʚʝʣʠʯʠʥ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʳʯʥʳʤ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʘ ʧʦʣʫʯʝʥʥʘʷ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʧʦʣʝʟʥʦ ʧʝʨʝʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ (1) ʚ ʚʠʜʝ: 

 

lg (t* - tn ) = lgT - nĀlgŬ. 
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ɺʠʜʥʦ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʦʪ ʪʦʯʢʠ 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ tn  ʜʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ t*  ʦʪ ʥʦʤʝʨʘ ʬʘʟʦʚʦʛʦ 

ʧʝʨʝʭʦʜʘ n ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ 

ʬʫʥʢʮʠʝʡ, ʪʦ ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʛʨʘʬʠʢ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʨʷʤʦʡ ʣʠʥʠʝʡ. 

ʈʝʟʫʣʴʪʘʪ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ (çʦʧʪʠʤʘʣʴʥʦʡ ʧʦʜʛʦʥʢʠè) 

ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.1. 

 
 

ʈʠʩ. 1. ʇʨʠʙʣʠʞʸʥʥʘʷ ʤʘʩʰʪʘʙʥʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʂʚʘʜʨʘʪʳ ï ʪʦʯʢʠ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʧʨʷʤʘʷ 

ʣʠʥʠʷ ï ʨʝʟʫʣʴʪʘʪ ʦʧʪʠʤʘʣʴʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʠʜʝʘʣʴʥʦʡ 

ʤʘʩʰʪʘʙʥʦ-ʠʥʚʘʨʠʘʥʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 

 

ɺʠʜʥʦ, ʯʪʦ ʭʦʪʷ ʦʪʢʣʦʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʷʤʦʡ ʣʠʥʠʠ ʠʤʝʶʪʩʷ, ʚ ʩʨʝʜʥʝʤ ï ʩʚʦʡʩʪʚʦ ʤʘʩʰʪʘʙʥʦʡ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʫʤʥʦ. ʇʦʵʪʦʤʫ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠʩʪʦʨʠʠ ʠʤʝʝʪ ʩʤʳʩʣ, ʥʦ 

ʜʦʣʞʥʦ ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ ʥʝʢʦʪʦʨʦʝ ʧʨʠʙʣʠʞʸʥʥʦʝ ʧʦʥʷʪʠʝ.  

ɼʣʷ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʘʥʘʣʠʟ ʜʘʸʪ  t*  = 

2064 ʛʦʜ, ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʢʦʨʝʥʠʷ Ŭ = 2,25.  



 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2011, ˉ 1-12, ʩʪʨ. 74 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʠʩʪʦʨʠʠ ʦʢʘʟʳʚʘʝʪʩʷ 

ʜʝʣʦʤ ʥʝ ʪʘʢʦʛʦ ʜʘʣʸʢʦʛʦ ʙʫʜʫʱʝʛʦ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʚ ʜʚʫʭ ʦʪʥʦʰʝ-

ʥʠʷʭ. 

1. ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʣʘʜʘʶʪ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʡ ʠ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ 

ʩʠʣʦʡ. ʀʩʧʦʣʴʟʫʷ ʥʘʡʜʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʢʦʨʝʥʠʷ Ŭ, 

ʤʦʞʥʦ ï ʵʢʩʪʨʘʧʦʣʷʮʠʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʘʟʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ ʚ ʙʫʜʫʱʝʝ ï ʥʘʡʪʠ ʦʞʠʜʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʚʷʪʦʛʦ 

ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ, ʢʦʪʦʨʳʡ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʀ.ʄ. 

ɼʴʷʢʦʥʦʚʳʤ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ï ʚʟʷʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʩʝʜʴʤʦʡ ʬʘʟʳ (100 ʣʝʪ), ʥʘʡʪʠ ʦʞʠʜʘʝʤʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʩʴʤʦʡ ʬʘʟʳ ʢʘʢ 100/Ŭ = 44 ʛʦʜʘ; ʠ 

ʜʦʙʘʚʠʪʴ ʵʪʫ ʚʝʣʠʯʠʥʫ ʢ ʜʘʪʝ ʥʘʯʘʣʘ ʚʦʩʴʤʦʡ ʬʘʟʳ: 1945 + 44 

= 1989 ʛʦʜ. 

ʇʦʣʫʯʠʣʘʩʴ ʜʘʪʘ, ʚʝʩʴʤʘ ʙʣʠʟʢʘʷ ʢ ʩʦʙʳʪʠʷʤ, ʩʚʷʟʘʥʥʳʤ 

ʩ ʨʘʩʧʘʜʦʤ ʉʉʉʈ ʠ ʚʩʝʡ ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʪʦʪʘʣʠʪʘʨʥʦʡ 

ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʕʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ ʵʪʠ ʩʦʙʳʪʠʷ 

ʥʘʯʘʣʠ ʥʦʚʫʶ, ʜʝʚʷʪʫʶ ʬʘʟʫ ʠʩʪʦʨʠʠ. ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʘʞʝ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʘʢʦʛʦ ʚʧʝʯʘʪʣʷʶʱʝʛʦ ʩʦʚʧʘʜʝʥʠʷ ʜʘʪ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʷʚʣʝʥʠʷ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʮʠʚʠʣʠʟʘʮʠʠ. ʕʪʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʷʜʝʨʥʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʦʜʚʠʥʫʣʦ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʦʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʫʥʠʯʪʦʞʝʥʠʷ ʚ ʷʜʝʨʥʦʤ 

ʢʦʥʬʣʠʢʪʝ ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʘ. ʕʪʦ ʦʯʝʨʝʜʥʦʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘʯʦʢ ʚ ʚʦʦʨʫʞʝʥʠʷʭ, ʯʝʤʫ ʪʘʢʦʝ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʘ 

ʧʨʠʜʘʸʪ ɼʴʷʢʦʥʦʚ. ʅʘʯʠʥʘʷ ʩ 90-ʭ ʛʦʜʦʚ ï ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʜʚʠʛʘʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʠ ʚʳʩʦʢʦ-

ʪʦʯʥʦʝ çʫʤʥʦʝè ʦʨʫʞʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʩʪʝʤ 

çʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè, ʢʦʩʤʠʯʝʩʢʦʛʦ ʥʘʚʝʜʝʥʠʷ ʠ ʪ.ʜ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʣʶʜʠ-ʨʦʙʦʪʳ, ʚʦʦʨʫʞʸʥʥʳʝ ʧʦʷʩʦʤ ʰʘʭʠʜʘ 

ʠʣʠ ʜʨʫʛʠʤʠ ʦʨʫʜʠʷʤʠ ʪʝʨʨʦʨʘ. ʇʦʩʣʝʜʥʠʡ ʪʠʧ çʚʦʦʨʫ-

ʞʝʥʠʷè ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʩʦʟʥʘʥʠʝʤ, ʧʨʠʯʸʤ ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʨʨʦ-

ʨʠʩʪʠʯʝʩʢʠʭ  ʮʝʣʷʭ,  ʥʦ  ʠ ʚ  ʧʦʣʠʪʠʢʝ,  ʠ  ʚ  ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ  
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ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʥʦʚʦʡ ʬʘʟʳ.  

ʅʘʢʦʥʝʮ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʝʚʨʘʱʝʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ 

ʝʜʠʥʫʶ ʛʣʦʙʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʙʣʘʛʦʜʘʨʷ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʠ 

ʜʝʰʸʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʥʘʯʘʣ ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ 

ʨʘʟʚʠʪʠʝ ʢʘʢ ʨʘʟ ʩ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ. 

2. ʆʢʘʟʳʚʘʝʪʩʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ 

ɼʴʷʢʦʥʦʚʘ ʩʦʚʝʨʰʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʠ ʚ ʧʨʦʰʣʦʝ ï ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ɹʦʣʝʝ 

ʨʘʥʥʠʤ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʦʤ ʦʢʘʟʳʚʘʝʪʩʷ ʢʫʣʴʪʫʨʥʘʷ 

ʨʝʚʦʣʶʮʠʷ ʥʝʘʥʜʝʨʪʘʣʴʮʝʚ 150ï100 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ (ʥʘʯʘʣʦ 

ʵʧʦʭʠ ʄʫʩʪʴʝ), ʢʦʛʜʘ ʣʠʜʝʨʦʤ ʵʚʦʣʶʮʠʠ ʩʪʘʥʦʚʠʪʩʷ Homo 

sapiens neandertalensis, ʜʘʣʝʝ ʠʜʫʪ ʵʧʦʭʠ ɸʰʝʣʴ ʠ ʐʝʣʣʴ; ʠ 

ʪ.ʜ. ʅʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʙʠʦʩʬʝʨʳ ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ 

ʩʦʚʧʘʜʘʶʪ ʩ ʛʨʘʥʠʮʘʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʨ, ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʦʟʥʘʯʘʶʪ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʝʨʝʚʦʨʦʪʳ ʚ ʙʠʦʪʝ. ɸʥʘʣʠʟ, 

ʚʢʣʶʯʘʶʱʠʡ ʚʩʝ ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ ï ʢʘʢ ʙʠʦʩʬʝʨʳ, ʪʘʢ ʠ 

ʠʩʪʦʨʠʠ ʮʠʚʠʣʠʟʘʮʠʠ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥ ʥʘʤʠ ʚ ʩʪʘʪʴʝ [4]. 

ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʬʘʟʦʚʳʭ 

ʧʝʨʝʭʦʜʦʚ, ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʦʚʝʜʸʥʥʦʤʫ ʚʳʰʝ ʘʥʘʣʠʟʫ ʪʦʣʴʢʦ 

ʚʦʩʴʤʠ ʧʦʩʣʝʜʥʠʭ ʪʦʯʝʢ, ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2 (ʚʟʷʪ ʠʟ 

ʮʠʪʠʨʦʚʘʥʥʦʡ ʩʪʘʪʴʠ). 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘ ʢʨʠʚʦʡ ʚ ʤʝʩʪʝ, ʛʜʝ ʯʠʩʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʵʚʦʣʶʮʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʮʠʘʣʴʥʫʶ (ʜʘ, ʠ ʛʜʝ ʦʥʘ, ʵʪʘ ʪʦʯʢʘ?). 

ʕʪʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʜʝʶ ʦʙ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ï ʢʘʢ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʩʦʮʠʘʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʠ ʢʦʥʮʝʧʮʠʶ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʵʚʦʣʶʮʠʦʥʠʟʤʘ ʚʦʦʙʱʝ; ʠ ʟʘʩʪʘʚʣʷʝʪ 

ʟʘʜʫʤʘʪʴʩʷ ʦʙ ʦʙʱʠʭ ʤʝʭʘʥʠʟʤʘʭ ʚʩʝʭ ʪʠʧʦʚ ʵʚʦʣʶʮʠʠ. ʀ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʫʜʘʸʪʩʷ ʚʳʜʝʣʠʪʴ ʨʷʜ ʪʘʢʠʭ ʦʙʱʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ [2], [4]. ʈʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ 

ʚʩʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ (ʨʠʩ. 2) 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʦʞʝʥʠʶ ʪʦʯʢʠ ʩʠʥʛʫʣʷʨʥʦʩʪʠ t* = 2004 ʛʦʜ, 

ʯʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʘʪʳ 2064 ʛʦʜ, ʧʦʣʫʯʝʥʥʦʡ ʪʦʣʴʢʦ ʧʦ 

ʪʦʯʢʘʤ ɼʴʷʢʦʥʦʚʘ.  ʉʦʙʩʪʚʝʥʥʦ,  ʨʘʟʥʠʮʘ  ʚ ʵʪʠʭ ʟʥʘʯʝʥʠʷʭ ʠ  
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ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ ʧʨʠʙʣʠʞʸʥʥʦʩʪʠ ʧʦʥʷʪʠʷ 

çʩʠʥʛʫʣʷʨʥʦʩʪʴ ʠʩʪʦʨʠʠè.  

ɺʠʜʥʦ, ʯʪʦ ʥʠʢʘʢʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ, ʚ 

ʢʦʪʦʨʦʡ ʧʣʦʪʥʦʩʪʴ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʜʦʩʪʠʛʣʘ ʙʳ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʨʝʯʴ ʠʜʸʪ ʦ ʧʨʦʤʝʞʫʪʢʝ 

ʚʨʝʤʝʥʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ ʧʷʪʠʜʝʩʷʪʠ (ʙʣʠʞʘʡʰʠʭ!) ʣʝʪ, 

ʢʦʛʜʘ ʭʘʨʘʢʪʝʨ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʜʦʣʞʝʥ ʧʨʝʪʝʨʧʝʪʴ ʩʫʱʝʩʪʚʝʥʥʝʡʰʠʝ ʠ ʩʦʚʝʨʰʝʥʥʦ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʳʝ ʠʟʤʝʥʝʥʠʷ.  

 

 

 
 

ʈʠʩ. 2. ʄʘʩʰʪʘʙʥʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʣʘʥʝʪʘʨʥʳʭ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ (ʨʝʚʦʣʶʮʠʡ) ʚʦ ʚʨʝʤʝʥʠ. 

ʊʨʝʫʛʦʣʴʥʠʢʠ ï ʯʠʩʪʦ ʙʠʦʩʬʝʨʥʳʝ ʧʝʨʝʭʦʜʳ; ʢʚʘʜʨʘʪʳ ï 

ʧʝʨʝʭʦʜʳ ʚ ʩʦʮʠʘʣʴʥʦʡ ʠʩʪʦʨʠʠ. ʇʨʷʤʘʷ ʣʠʥʠʷ ï 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʠʜʝʘʣʴʥʦʡ ʤʘʩʰʪʘʙʥʦ-ʠʥʚʘʨʠʘʥʪʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʴʶ. ʅʫʤʝʨʘʮʠʷ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʨʠʩ. 1 
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ɺʦʪ ʯʪʦ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʧʠʰʝʪ ʩʘʤ ʀ.ʄ. ɼʴʷʢʦʥʦʚ. ï  

çɺ ʧʨʠʤʝʥʝʥʠʠ ʢ ʠʩʪʦʨʠʠ ʧʦʥʷʪʠʝ çʙʝʩʢʦʥʝʯʥʦʩʪʴè 

ʣʠʰʝʥʦ ʩʤʳʩʣʘ: ʥʝ ʤʦʛʫʪ ʜʘʣʴʥʝʡʰʠʝ ʬʘʟʳ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʚʩʸ ʫʙʳʩʪʨʷʷʩʴ, ʩʤʝʥʷʪʴʩʷ ʟʘ ʛʦʜʳ, ʤʝʩʷʮʳ, 

ʥʝʜʝʣʠ, ʯʘʩʳ ʠ ʩʝʢʫʥʜʳ. ɽʩʣʠ ʥʝ ʧʨʝʜʚʠʜʝʪʴ ʢʘʪʘʩʪʨʦʬʳ ï 

ʭʦʯʝʪʩʷ ʚʝʨʠʪʴ, ʧʨʝʤʫʜʨʳʡ Homo sapiens ʩʫʤʝʝʪ ʝʸ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ï ʪʦʛʜʘ, ʦʯʝʚʠʜʥʦ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʢʘʢʠʭ-ʪʦ ʥʦʚʳʭ, ʝʱʸ ʥʝ ʫʯʠʪʳʚʘʝʤʳʭ 

ʜʚʠʞʫʱʠʭ ʩʠʣ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʪ ʵʪʠ ʛʨʘʬʠʢʠ. ʍʦʨʦʰʦ ï ʝʩʣʠ 

ʦʥʠ ʧʝʨʝʚʝʜʫʪ ʠʭ ʥʘ ʧʣʘʪʬʦʨʤʫ, ʧʣʦʭʦ ï ʝʩʣʠ ʠʟʤʝʥʝʥʠʝ 

ʚʳʨʘʟʠʪʩʷ ʚ ʩʪʨʝʤʠʪʝʣʴʥʦʤ ʧʘʜʝʥʠʠ ʣʠʥʠʠ ʥʘ ʛʨʘʬʠʢʘʭ ʦʪ 

ʢʘʢʦʡ-ʪʦ ʜʦʩʪʠʛʥʫʪʦʡ ʚʝʨʰʠʥʳ. ɹʫʜʝʤ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʫʞʝ 

ʚʩʢʦʨʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʞʜʫʪ ʥʝʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʠʣʠ ʩʣʘʙʦ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʬʘʟʳè (ʩʪʨ. 353). 
 

ɹʫʜʝʤ ʥʘʜʝʷʪʴʩʷ ʠ ʤʳ. 
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 ʇʘʥʦʚ ɸʣʝʢʩʘʥʜʨ ɼʤʠʪʨʠʝʚʠʯ, ï ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ʠʤ. ɼ. ɺ. 

ʉʢʦʙʝʣʴʮʳʥʘ ʄɻʋ (ʅʀʀʗʌ ʄɻʋ). ʆʩʥʦʚʥʳʝ ʪʨʫʜʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ, ʬʠʟʠʢʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʚʘʥʪʦʚʦʡ  
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ʪʝʦʨʠʠ ʠʟʤʝʨʝʥʠʡ ʠ ʬʠʟʠʢʝ ʢʦʩʤʠʯʝʩʢʠʭ ʣʫʯʝʡ (ʙʦʣʝʝ ʩʪʘ 

ʩʪʘʪʝʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʯʥʦʡ ʧʝʯʘʪʠ).  

ʉ 2002 ʛʦʜʘ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʅʘʫʯʥʦ-

ʢʫʣʴʪʫʨʥʦʛʦ ʮʝʥʪʨʘ SETI ʧʨʠ ɸʢʘʜʝʤʠʠ ʢʦʩʤʦʥʘʚʪʠʢʠ ʠʤ. 

ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ (ʅʂʎ SETI) ʠ ʩʝʢʮʠʠ "ʇʦʠʩʢʠ ʚʥʝʟʝʤʥʳʭ 

ʮʠʚʠʣʠʟʘʮʠʡ" ʅʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʘʩʪʨʦʥʦʤʠʠ ʈɸʅ. ɸʚʪʦʨ 

ʙʦʣʝʝ 20 ʨʘʙʦʪ, ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ 

ʵʚʦʣʶʮʠʦʥʠʟʤʫ ʠ ʧʨʦʙʣʝʤʝ ʧʦʠʩʢʘ ʚʥʝʟʝʤʥʦʛʦ ʨʘʟʫʤʘ  
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ʇʝʪʨʘʢʦʚʠʯ ɻ.ʅ. 

(ʈʦʩʩʠʷ) 

 

 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʪ ʦʙʲʷʩʥʝʥʠʡ ʪʘʢʦʤʫ 

ʷʚʣʝʥʠʶ, ʢʘʢ ʟʝʤʥʦʝ ʪʷʛʦʪʝʥʠʝ, ʭʦʪʷ ʥʘʤ, ʦʙʳʚʘʪʝʣʷʤ, ʠʥʦʛʜʘ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʘʢʠʝ ʯʫʜʝʩʘ, ʢʘʢ ʣʝʚʠʪʘʮʠʷ, ʭʦʞʜʝʥʠʷ ʧʦ 

ʦʩʪʨʠʷʤ ʩʘʙʝʣʴ, ʥʦʞʝʡ, ʛʚʦʟʜʝʡ ʠ ʙʠʪʦʛʦ ʩʪʝʢʣʘ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ, ʚʧʣʦʪʴ ʜʦ 

ʥʫʣʝʚʦʛʦ, çʭʦʜʦʢʘʤè ʥʫ ʥʠʢʘʢ ʥʝ ʦʙʦʡʪʠʩʴ. 

ʇʨʦʱʝ ʧʨʦʩʪʦʛʦ ʚʩʝ ʵʪʠ ʥʝʦʙʳʯʥʳʝ ʧʦʢʘʟʳ ʧʨʠʥʷʪʴ ʟʘ 

ʦʙʤʘʥ ʟʨʝʥʠʷ (ʛʠʧʥʦʟ) ʠʣʠ ʰʫʣʝʨʩʪʚʦ, ʥʦ ʝʩʪʴ ʫ ʤʝʥʷ, ʘʚʪʦʨʘ 

ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʨʘʙʦʪʳ, ʦʙʲʷʩʥʝʥʠʷ ʪʘʢʠʤ çʯʫʜʝʩʘʤ ʠ 

ʧʨʠʢʣʶʯʝʥʠʷʤè ʫʞʝ ʩ ʥʘʫʯʥʳʭ ʧʦʟʠʮʠʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʧʝʯʘʪʠ ʩʪʘʪʴʠ [1, 2] ʠ 

ʜʘʞʝ ʠʟʜʘʥʘ ʢʥʠʛʘ [3] ʦ ʥʘʰʠʭ (ʩʦʚʤʝʩʪʥʦ ʩ ʤʦʝʡ ʚʥʫʯʢʦʡ 

ʄʘʨʠʝʡ ɸʣʝʢʩʝʝʚʥʦʡ ʇʝʪʨʘʢʦʚʠʯ) ʦʪʢʨʳʪʠʷʭ, ʛʣʘʚʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʠʷ ʵʬʬʝʢʪʘ ʟʘʟʝʤʣʸʥʥʦʛʦ ʞʝʣʝʟʘ ʠ 

ʵʬʬʝʢʪʘ ʟʘʚʦʜʥʸʥʥʦʛʦ ʞʝʣʝʟʘ.  

ʆʙʱʠʤ ʜʣʷ ʦʙʦʠʭ ʵʬʬʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʘʪʦʤʥʳʭ 

ʨʝʰʸʪʢʘʭ ʞʝʣʝʟʘ ʚʦʟʥʠʢʘʝʪ ʛʝʥʝʨʘʮʠʷ ʩʘʤʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʳʭ (çʤʝʛʘ-ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭè) ʠ ʩʘʤʳʭ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʭ ʠʟ 

ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʚʠʭʨʝʚʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 

ɸ ʛʣʘʚʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʟʘʚʦʜʥʝʥʠʠ ʞʝʣʝʟʘ ʵʣʝʢʪʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʄɺʏ ʧʦʣʷ, ʦʪʥʠʤʘʶʪʩʷ ʘʪʦʤʘʤʠ ʪʨʸʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ ʫ 

ʤʦʣʝʢʫʣ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʨʠ ʵʪʦʤ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʜʚʘ ʠʦʥʘ 

ʚʦʜʦʨʦʜʘ (ʧʨʦʪʦʥʳ H
+
 ʠ H

+
) ʠ ʠʦʥ ʢʠʩʣʦʨʦʜʘ O2

+
. ɸ ʩʘʤʦ 

ʄɺʏ ʧʦʣʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʸ çʨʘʙʦʯʝʝ ʪʝʣʦè ʚ ʚʠʜʝ ʧʨʦʪʦʥʦʚ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ çʟʘʛʦʥʷʪʴʩʷè ʠʤ, ʵʪʠʤ ʧʦʣʝʤ, ʚ ʷʜʨʘ 

ʣʶʙʳʭ ʘʪʦʤʦʚ-ʤʠʰʝʥʝʡ. ʊʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʷʜʨʘ ʘʪʦʤʦʚ 

ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʘʞʝ ʚ ʢʘʞʜʦʡ ʞʠʚʦʡ ʢʣʝʪʢʝ, ʪʦʛʜʘ ʢʘʢ ʥʠ 

ʦʜʠʥ ʠʟ ʨʫʢʦʪʚʦʨʥʳʭ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʦʚ ʥʘ ʵʪʦ ʜʝʡʩʪʚʦ ʥʝ 

ʩʧʦʩʦʙʝʥ. 
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ɺ ʘʪʦʤʥʳʭ ʨʝʰʸʪʢʘʭ ʟʘʟʝʤʣʸʥʥʦʛʦ ʞʝʣʝʟʘ 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʄɺʏ ʧʦʣʝ, ʥʦ ʠ ʦʥʦ ʩʧʦʩʦʙʥʦ 

ʧʨʦʥʠʢʘʪʴ ʚ ʷʜʨʘ ʣʶʙʳʭ ʘʪʦʤʦʚ-ʤʠʰʝʥʝʡ.  

 

                                  Fe3
+
              Ԑ 

 

                                                         Fe3
+
 

                           Fe3
+
 

                                                    Fe3
+
 

    

                                       Ԑ 

 

                                        ʈʠʩ. 1  

 

ʅʘ ʧʨʝʜʩʪʘʚʣʷʝʤʦʤ ʨʠʩʫʥʢʝ ʈʠʩ. 1 ʚʘʣʝʥʪʥʳʝ ʵʣʝʢʪʨʦʥʳ 

ʜʚʠʞʫʪʩʷ ʧʦ ʚʳʪʷʥʫʪʳʤ ʦʨʙʠʪʘʤ ʤʝʞʜʫ ʪʨʸʭʚʘʣʝʥʪʥʳʤʠ 

ʘʪʦʤʘʤʠ ʞʝʣʝʟʘ ʚ ʘʪʦʤʥʦʡ ʨʝʰʸʪʢʝ, ʛʝʥʝʨʠʨʫʷ ʧʨʠ ʵʪʦʤ 

ʚʠʭʨʝʚʳʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ.  

ʏʘʩʪʦʪʫ ʵʪʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ ʜʣʠʥʫ ʚʦʣʥʳ 

ʥʘʤ ʫʜʘʣʦʩʴ ʚʳʯʠʩʣʠʪʴ. ʏʘʩʪʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 6Ā10
18

 ɻʝʨʮ, ʘ 

ʜʣʠʥʘ ʚʦʣʥʳ ï ʧʦʣʦʚʠʥʫ ʜʠʘʤʝʪʨʘ ʘʪʦʤʘ, 0,5Ā10
-8
ʩʤ., ï 

ʧʦʣʦʚʠʥʘ ʩʪʦʤʠʣʣʠʦʥʥʦʡ ʜʦʣʠ ʩʘʥʪʠʤʝʪʨʘ!  

ɻʝʥʝʨʘʮʠʷ ʵʪʠʭ ʧʦʣʝʡ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʦʩʦʙʦʛʦ ʩʚʦʡʩʪʚʘ 

ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʘʪʦʤʦʚ ʞʝʣʝʟʘ ʩ ʥʝʦʙʳʢʥʦʚʝʥʥʦʡ ʣʸʛʢʦʩʪʴʶ 

ʦʪʜʘʚʘʪʴ ʚʘʣʝʥʪʥʳʝ ʵʣʝʢʪʨʦʥʳ ï ʣʝʛʯʝ, ʯʝʤ ʚʩʝ ʜʨʫʛʠʝ 

ʘʪʦʤʳ, ʘ ʪʨʸʭʚʘʣʝʥʪʥʳʝ ʘʪʦʤʳ ʞʝʣʝʟʘ ï ʩ ʥʝʦʙʳʢʥʦʚʝʥʥʦʡ 

ʩʠʣʦʡ ʧʨʠʪʷʛʠʚʘʪʴ ʢ ʩʝʙʝ ʚʘʣʝʥʪʥʳʝ ʵʣʝʢʪʨʦʥʳ. 

ʅʘ ʵʪʠʭ çʦʪʜʘʶʱʠʭ ʠ ʧʨʠʪʷʛʠʚʘʶʱʠʭ ʩʠʣʘʭè ʠ 

ʟʠʞʜʝʪʩʷ ʙʝʛ ʵʣʝʢʪʨʦʥʦʚ ʦʪ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ʘʪʦʤʦʚ ʞʝʣʝʟʘ ʢ 

ʪʨʸʭʚʘʣʝʥʪʥʳʤ, ʘ ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʚʘʣʝʥʪʥʦʩʪʴ 

ʘʪʦʤʦʚ ï ʤʝʥʷʝʪʩʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʛʝʥʝʨʠʨʫʝʤʳʡ ʚ ʘʪʦʤʥʳʭ ʨʝʰʸʪʢʘʭ 

ʞʝʣʝʟʘ ʪʦʢ ʦʢʘʟʳʚʘʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ, ʢʘʢ ʠ ʦʙʨʘʟʫʝʤʦʝ ʠʤ 

ʚʠʭʨʝʚʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 

ʇʦʵʪʦʤʫ ʠ ʪʦʢ, ʛʝʥʝʨʠʨʫʝʤʳʡ ʵʣʝʢʪʨʦʥʘʤʠ, ʚʦʟʥʠʢʘʝʪ 

ʧʝʨʝʤʝʥʥʳʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʤʫ ʦʢʘʟʳʚʘʝʪʩʷ ʧʝʨʝʤʝʥʥʳʤ 

ʠ ʦʙʨʘʟʫʶʱʝʝʩʷ ʧʨʠ ʵʪʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ.  
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ʊʘʢʦʝ ʧʝʨʝʤʝʥʥʦʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʚʠʞʝʥʠʝ 

ʚʘʣʝʥʪʥʳʭ ʵʣʝʢʪʨʦʥʦʚ (ʦʪ ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ ʘʪʦʤʘ ʞʝʣʝʟʘ ʢ 

ʪʨʸʭʚʘʣʝʥʪʥʦʤʫ, ʩʦ ʩʤʝʥʦʡ ʧʨʠ ʵʪʦʤ ʚʘʣʝʥʪʥʦʩʪʠ ʘʪʦʤʦʚ) 

ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʫʞʝ ʤʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʡ, ʝʩʣʠ ʥʝ ʩʪʦʣʝʪʠʝ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʥʦ ʥʠʞʝʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

 

                                          Ԑ  

                             Fe2
+   

               Fe3
+
 

 

ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ ʬʦʨʤʫʣʫ ʚ ʦʩʥʦʚʥʦʤ ʭʠʤʠʢʠ 

(ʙʠʦʭʠʤʠʢʠ), ʠ ʥʘʟʳʚʘʝʪʩʷ ʦʥʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠ-

ʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ: ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥʘ ʚʧʨʘʚʦ ï ʵʪʦ 

ʦʢʠʩʣʝʥʠʝ, ʚʣʝʚʦ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ.  

ʂʩʪʘʪʠ, ʦʪʥʷʪʠʝ ʵʣʝʢʪʨʦʥʦʚ ï ʵʪʦ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘ-

ʥʸʥʥʳʡ ʚʠʜ ʦʢʠʩʣʝʥʠʷ ʠʟ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʢ 

ʘʪʦʤʫ ʠʣʠ ʤʦʣʝʢʫʣʝ ʢʠʩʣʦʨʦʜʘ ï ʵʪʦ ʣʠʰʴ ʯʘʩʪʥʳʡ ʚʠʜ 

ʦʢʠʩʣʝʥʠʷ. 

ʅʦ ʜʦ ʩʠʭ ʧʦʨ ʝʱʸ ʥʠʢʪʦ ʥʝ ʜʦʛʘʜʘʣʩʷ, ʢʨʦʤʝ ʥʘʩ ʩ 

ʚʥʫʯʢʦʡ, ʯʪʦ ʧʦʜʦʙʥʦʝ ʚʦʟʚʨʘʪʥʦʝ ʜʚʠʞʝʥʠʝ ʚʘʣʝʥʪʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ ʤʦʞʝʪ ʩʦʚʝʨʰʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʘʪʦʤʥʦʡ ʨʝʰʸʪʢʝ 

ʞʝʣʝʟʘ, ʠ ʧʨʠ ʵʪʦʤ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʛʝʥʝʨʘʮʠʷ ʚʠʭʨʝʚʦʛʦ ʤʝʛʘ- ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʤʫ ï 

ʚʠʭʨʝʚʦʛʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʦ 

ʢʦʪʦʨʳʭ ʫʞʝ ʩʢʘʟʘʥʦ. 

 

ʀ ʝʱʸ (ʜʣʷ ʥʝʬʠʟʠʢʦʚ): ʘʪʦʤʥʫʶ ʨʝʰʸʪʢʫ ʞʝʣʝʟʘ ʥʠ ʟʘ 

ʯʪʦ ʠ ʥʠʢʦʤʫ ʥʝ ʫʜʘʩʪʩʷ ʨʘʟʲʝʜʠʥʠʪʴ (çʨʘʩʧʠʣʠʪʴè ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʘʪʦʤʳ), ʧʦʪʦʤʫ ʯʪʦ ʪʦʛʜʘ ʧʦʷʚʠʣʠʩʴ ʙʳ ʦʜʥʦ-

ʧʦʣʶʩʥʳʝ ʤʘʛʥʠʪʠʢʠ ï ʤʘʛʥʠʪʥʳʝ ʤʦʥʦʧʦʣʠ ʧʦ ʇ.ɼʠʨʘʢʫ, 

ʯʪʦ ʚ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʦʵʪʦʤʫ, ʢ ʧʨʠʤʝʨʫ, ʢʦʛʜʘ ʭʠʤʠʢʠ ʧʠʰʫʪ ʬʦʨʤʫʣʫ 

ʦʢʠʩʣʝʥʥʦʛʦ ʞʝʣʝʟʘ FeO, ʦʥʠ ʜʦʣʞʥʳ ʤʳʩʣʝʥʥʦ ʧʨʝʜʩʪʘ-

ʚʣʷʪʴ, ʯʪʦ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʢʝ ʩ ʵʪʠʤ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʝʜʠʥʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʪ ʝʱʸ ʪʨʠ ʪʘʢʠʭ ʞʝ çʥʝʧʦʟʥʘʥʥʳʭè: 
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                                      ʈʠʩ. 2 

 

ʅʦ ʧʨʦʜʦʣʞʠʤ. ʕʣʝʢʪʨʦʥʳ, ʧʦʧʘʚ ʥʘ ʦʨʙʠʪʳ ʫʩʢʦʨʝʥʠʡ, 

ʪʫʪ ʞʝ ʩʦʟʜʘʶʪ, ʟʘ ʩʯʸʪ ʩʦʙʩʪʚʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʩʚʦʸ 

ʩʦʙʩʪʚʝʥʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʪʦʨʤʦʞʝʥʠʝ ʵʣʝʢʪʨʦʥʘ. ʕʪʦ ʷʚʣʝʥʠʝ ʠʟʚʝʩʪʥʦ ʚ ʥʘʫʢʝ ʢʘʢ 

ʨʝʘʢʮʠʷ ʠʟʣʫʯʝʥʠʷ, ʠʣʠ, ʧʦ-ʜʨʫʛʦʤʫ, ʢʘʢ ʨʘʜʠʘʮʠʦʥʥʦʝ 

ʪʨʝʥʠʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʘʣʝʥʪʥʳʝ ʵʣʝʢʪʨʦʥʳ ʤʦʛʫʪ 

ʫʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʦʨʙʠʪʘʭ ʫʩʢʦʨʝʥʠʷ ʥʝ ʙʦʣʝʝ 10
-8

 ʩʝʢʫʥʜʳ, ï 

ʦʜʥʫ ʩʪʦʤʠʣʣʠʦʥʥʫʶ ʜʦʣʶ ʩʝʢʫʥʜʳ! 

ʇʦʥʷʪʥʦ, ʯʪʦ ʥʘ ʛʝʥʝʨʘʮʠʶ ʚʠʭʨʝʚʦʛʦ ʄɺʏ ʧʦʣʷ ʚ 

ʟʘʟʝʤʣʸʥʥʦʤ ʞʝʣʝʟʝ ʪʨʝʙʫʝʪʩʷ ʥʝʠʤʦʚʝʨʥʦ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʦʚ, ʠ ʵʪʠ ʵʣʝʢʪʨʦʥʳ ʦʪʙʠʨʘʶʪʩʷ ʫ 

ʙʣʠʞʘʡʰʠʭ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ ʚ ʟʝʤʣʝ ʠ ʦʢʨʫʞʘʶʱʝʤ ʚʦʟʜʫʭʝ 

ʪʨʸʭʚʘʣʝʥʪʥʳʤʠ ʘʪʦʤʘʤʠ ʞʝʣʝʟʘ, ʧʨʝʚʨʘʱʘʷ ʪʝʤ ʩʘʤʳʤ ʵʪʠ 

ʘʪʦʤʳ ʠ ʤʦʣʝʢʫʣʳ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʠʦʥʳ. ʕʪʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʘʨʷʜʳ, ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘ-

ʥʷʶʪʩʷ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ [4], ʠ ʧʨʠʪʷʛʠʚʘʶʪ ʢ ʩʝʙʝ ʜʘʞʝ 

ʥʘʭʦʜʷʱʠʝʩʷ ʜʘʣʝʢʦ ʦʪ ʤʝʩʪʘ ʟʘʟʝʤʣʝʥʠʷ ʤʦʣʥʠʠ, ï ʥʘ ʵʪʦʤ 

ʥʝʠʟʚʝʩʪʥʦʤ ʬʘʢʪʝ ʠ ʦʩʥʦʚʘʥʦ ʫʥʠʢʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ 

ʞʝʣʝʟʥʦʛʦ ʤʦʣʥʠʝʦʪʚʦʜʘ, ʦʪʢʨʳʪʦʝ ʚ 1755 ʛʦʜʫ ɹʝʥʜʞʘʤʠʥʦʤ 

ʌʨʘʥʢʣʠʥʦʤ ʠ ʥʘʟʚʘʥʥʦʝ ʠʤ ʛʨʦʤʦʦʪʚʦʜʦʤ. 

ʆʜʥʘʢʦ ʚ ʯʸʤ ʩʦʩʪʦʠʪ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʤʦʣʥʠʝʦʪʚʦʜʘ, 

ʥʝ ʧʨʠʩʫʱʠʡ ʥʠʢʘʢʠʤ ʜʨʫʛʠʤ ʤʝʪʘʣʣʘʤ ï ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥ 

ʪʦʣʴʢʦ ʥʘʤʠ. 

ʗ ʧʦʩʪʘʨʘʶʩʴ ʜʦʢʘʟʘʪʴ ʚ ʵʪʦʡ ʨʘʙʦʪʝ, ʯʪʦ ʵʪʠ ʩʠʣʦʚʳʝ 

ʣʠʥʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʠʦʥʦʚ ʠ ʝʩʪʴ ʪʝ ʩʘʤʳʝ 

ʧʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʝʱʸ ʠʱʫʪ ʠ ʥʠʢʘʢ ʥʝ 

ʥʘʡʜʫʪ ʫʯʸʥʳʝ. 
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ʄʘʣʦ ʪʦʛʦ, ʷ ʧʦʩʪʘʨʘʶʩʴ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʠ, ʘ 

ʥʠʢʘʢʠʝ ʥʠ ʜʨʫʛʠʝ ʩʠʣʦʚʳʝ ʣʠʥʠʠ, ʠ ʷʚʣʷʶʪʩʷ ʚʦʣʥʘʤʠ 

ʛʨʘʚʠʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʠ ʩʦʟʜʘʶʪ ʟʝʤʥʦʝ ʪʷʛʦʪʝʥʠʝ. 

ʅʦ ʩʥʘʯʘʣʘ ʫʪʦʯʥʠʤ ʬʫʥʢʮʠʠ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʚ ʘʪʦʤʥʳʭ 

ʨʝʰʸʪʢʘʭ ʞʝʣʝʟʘ ʚʠʭʨʝʚʦʛʦ ʤʝʛʘ-ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦ-

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɺʝʜʴ ʠʤʝʥʥʦ ʚʠʭʨʝʚʳʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʫʩʢʦʨʷʶʪ ʚ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘʭ ʧʨʦ-

ʪʦʥʳ ï ʷʜʨʘ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ. 

ʗʩʥʦ, ʯʪʦ ʵʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʫʜʝʨʞʠʚʘʶʪ ʵʪʠ 

ʧʨʦʪʦʥʳ ʟʘ ʠʭ ʟʘʨʷʜʳ, ï ʚʝʜʴ ʥʝʡʪʨʦʥʳ, ʪʝ ʞʝ ʧʨʦʪʦʥʳ, ʥʦ 

ʪʦʣʴʢʦ ʙʝʟ ʟʘʨʷʜʦʚ, ʫʩʢʦʨʷʪʴʩʷ ʚ ʩʠʥʭʨʦʬʘʟʦʪʨʦʥʘʭ ʥʝ ʤʦʛʫʪ. 

ʅʦ ʚ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ 

ʫʪʦʯʥʝʥʠʝ: ʚʠʭʨʝʚʦʝ ʤʝʛʘ-ʚʳʩʦʢʦʯʘʩʦʪʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ (ʄɺʏ ʧʦʣʝ) ʫʜʝʨʞʠʚʘʝʪ ʠ ʫʩʢʦʨʷʝʪ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʸʤ 

ʧʨʦʪʦʥʳ ʥʝ ʟʘ ʠʭ ʟʘʨʷʜʳ, ʘ ʟʘ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʵʪʠʭ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ. 

ʅʦ ʫʥʦʩʷʪʩʷ ʣʠ ʵʪʠ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʟʘʨʷʜʦʚ ʚ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʢʘʢ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʪʦ ʚ ʌʠʟʠʯʝʩʢʦʤ 

ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ (ʩʤ. ʚʳʰʝ), ï ʤʳ ʝʱʸ ʨʘʩʩʤʦ-

ʪʨʠʤ.  

 

ɸ ʩʝʡʯʘʩ ʷ ʭʦʯʫ ʨʘʩʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ ʚ ʞʫʨʥʘʣʝ 

çʏʫʜʝʩʘ ʠ ʇʨʠʢʣʶʯʝʥʠʷè ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʊʘʢ ʯʪʦ ʞʝ ʪʘʢʦʝ 

ʪʷʛʦʪʝʥʠʝ?è (ˉ5, 2009ʛ.) ʷ ʚʳʩʢʘʟʘʣ ʠ ʧʦʩʪʘʨʘʣʩʷ ʜʦʢʘʟʘʪʴ 

ʩʚʦʶ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʷʜʨʦʤ ɿʝʤʣʠ ʷʚʣʷʝʪʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩ-

ʢʦʝ ʞʝʣʝʟʦ, ʚ ʢʦʪʦʨʦʤ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚʠʭʨʝʚʦʝ ʤʝʛʘ-ʚʳʩʦʢʦ-

ʯʘʩʪʦʪʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʫʞʝ ʥʘʟʚʘʥʥʦʡ ʯʘʩʪʦʪʳ 

(6Ā10
18

 ɻʝʨʮ), ʠ ʯʪʦ ʠʤʝʥʥʦ ʵʪʦ ʚʠʭʨʝʚʦʝ ʄɺʏ ʧʦʣʝ ʠ ʚʨʘʱʘʝʪ 

ɿʝʤʣʶ. 

ʀʩʪʦʯʥʠʢʦʤ ʵʣʝʢʪʨʦʥʦʚ ʜʣʷ ʪʘʢʦʛʦ ʚʨʘʱʝʥʠʷ ʞʝʣʝʟʥʦʛʦ 

ʷʜʨʘ ʷʚʣʷʝʪʩʷ ʤʘʛʤʘ, ʩʦʩʪʦʷʱʘʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʨʘʜʠʦʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʩ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ ʩʨʦʢʘʤʠ ʧʦʣʫʨʘʩʧʘʜʦʚ ï ʜʦ 10
28

 

ʣʝʪ. ʀʤʝʥʥʦ ʣʝʪ! ʊʘʢ ʯʪʦ ʭʚʘʪʠʪ ʵʣʝʢʪʨʦʥʦʚ ʥʘ ʤʠʣʣʠʘʨʜʳ 

ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʜʣʷ ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʛʦ ʚʨʘʱʝʥʠʷ ʥʘʰʝʡ 

ʇʣʘʥʝʪʳ. 
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ʉʠʣʦʚʳʝ ʣʠʥʠʠ ʵʪʦʛʦ ʚʠʭʨʝʚʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ, ʟʘʤʳʢʘʷʩʴ ʥʘ ʷʜʨʝ ɿʝʤʣʠ ʠ çʧʨʦʥʠʟʳʚʘʷè ʚʩʝ ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ ʘʪʦʤʳ, ʠʟ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʠ ʩʦʩʪʦʠʪ ʥʘʰʘ 

ʇʣʘʥʝʪʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʧʨʠ ʵʪʦʤ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʚʦʣʥʘʤʠ, 

ʢʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ 

ʟʘʨʷʜʦʚ ʧʨʦʪʦʥʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʷʜʨʘʭ ʘʪʦʤʦʚ, ʦʥʠ 

ʩʦʚʤʝʩʪʥʦ çʧʨʠʪʷʛʠʚʘʶʪè ʵʪʠ ʷʜʨʘ ʘʪʦʤʦʚ ʢ ʷʜʨʫ ɿʝʤʣʠ. 

ɻʨʘʬʠʯʝʩʢʠ ʵʪʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. 

 

 

 

 

 

 

 

 

                 ï ʗʜʨʦ ʘʪʦʤʘ 

 

                ï  ʇʨʦʪʦʥ 

 

                    ʉʠʣʦʚʘʷ ʣʠʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʧʨʦʪʦʥʘ 

 

                    ʇʦʧʝʨʝʯʥʘʷ ʚʦʣʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ  

                     ̫ ʜʨʘ ɿʝʤʣʠ 
 

ʈʠʩ. 3 

 
ʉʜʚʦʝʥʥʳʝ ʣʠʥʠʠ ʟʘ ʷʜʨʦʤ ʘʪʦʤʘ ï ʵʪʦ ʚʠʭʨʝʚʳʝ ʚʦʣʥʳ 

ʟʝʤʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. 

ɸ ʪʝʧʝʨʴ ʧʦʛʦʚʦʨʠʤ ʦ ʨʘʟʥʳʭ ʯʫʜʝʩʘʭ, ʢʦʪʦʨʳʝ ʥʘʤ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʠʨʳ, ʤʘʛʠ ʠ ʜʨʫʛʠʝ ʢʫʜʝʩʥʠʢʠ.  

ɽʱʸ ʩ ʜʘʣʸʢʠʭ ʚʨʝʤʸʥ ʥʘ ʈʫʩʠ ʩʯʠʪʘʣʠ ʩʠʣʘʯʦʤ ʪʘʢʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʤʦʛ ʩʦʛʥʫʪʴ ʪʨʝʤʷ ʧʘʣʴʮʘʤʠ ʧʷʪʘʢ ʚ 

ʚʦʨʦʥʢʫ ʠʣʠ ʞʝʣʦʙʦʢ, ʨʘʟʦʛʥʫʪʴ ʠʣʠ ʩʣʦʤʘʪʴ ʢʦʚʘʥʫʶ 

ʧʦʜʢʦʚʫ, ʩʚʷʟʘʪʴ ʫʟʣʦʤ ʪʦʣʩʪʳʡ ʛʚʦʟʜʴ, ʘ ʫʞ ʝʩʣʠ ʨʘʩʩʝʨʜʠʪʩʷ  
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ʥʘ ʪʸʱʫ, ʪʦ ʩʚʷʞʝʪ ʪʝʤ ʞʝ ʫʟʣʦʤ ʝʡ çʥʘ ʧʘʤʷʪʴè ʝʸ ʞʝ 

ʢʦʯʝʨʛʫ. 

ʉʝʡʯʘʩ ʵʪʘ ʬʦʨʤʘ ʧʨʦʷʚʣʝʥʠʷ ʤʫʞʩʢʦʡ ʩʠʣʳ ʠʤʝʝʪ ʠʥʳʝ 

ʬʦʨʤʳ. ɼʝʩʘʥʪʥʠʢʠ ʨʘʟʙʠʚʘʶʪ ʦʜʥʠʤ ʫʜʘʨʦʤ ʩʪʦʧʢʠ 

ʢʠʨʧʠʯʝʡ, ʠ ʯʝʤ ʚʳʰʝ ʩʪʦʧʢʘ ï ʪʝʤ ʚʳʰʝ ʠ ʧʦʯʝʩʪʴ, ʦ ʩʚʦʠ ʞʝ 

ʛʦʣʦʚʳ ʨʘʟʙʠʚʘʶʪ ʙʝʟ ʧʦʩʣʝʜʩʪʚʠʡ ʧʫʩʪʳʝ ʙʫʪʳʣʢʠ.  

ɸ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʤʦʜʥʳʤ ʧʦʜʨʘʞʘʪʴ ʋʨʠ 

ɻʝʣʣʝʨʫ: ʪʦʣʴʢʦ ʩʣʝʛʢʘ ʧʦʪʝʨʝʚ ʧʘʣʴʮʘʤʠ ʩʪʦʣʦʚʫʶ ʣʦʞʢʫ, ʥʘ 

ʛʣʘʟʘʭ ʫ ʟʨʠʪʝʣʝʡ, ʜʝʨʞʘ ʣʦʞʢʫ ʟʘ ʯʝʨʝʥʦʢ, ʩʦʛʥʫʪʴ ʠʣʠ ʜʘʞʝ 

ʩʣʦʤʘʪʴ ʝʸ.  

ʀ ʝʱʸ, ʩʪʦʣʴ ʞʝ ʤʦʜʥʦʝ: ʥʘ ʛʣʘʟʘʭ ʫ ʟʨʠʪʝʣʝʡ ʨʘʟʦʨʚʘʪʴ 

ʚʜʦʣʴ ʠ ʧʦʧʝʨʸʢ ʪʦʣʩʪʝʥʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʩʧʨʘʚʦʯʥʠʢʠ ʠ 

ʦʪʨʳʚʥʳʝ ʢʘʣʝʥʜʘʨʠ. 

ʉ ʵʪʠʤ ʥʦʤʝʨʦʤ ʯʘʩʪʦ ʚʳʩʪʫʧʘʝʪ ɹʨʶʩ ʍʣʝʙʥʠʢʦʚ. 

ɹʨʶʩʦʤ ʦʥ ʥʘʟʚʘʥ ʚ ʯʝʩʪʴ ʟʥʘʤʝʥʠʪʦʛʦ ʚ ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ 

ʢʠʪʘʡʮʘ ɹʨʶʩʘ ʃʠ, ʩʧʦʩʦʙʥʦʛʦ ʜʝʣʘʪʴ ʩʪʦʡʢʫ ʥʘ ʦʜʥʦʤ ʧʘʣʴʮʝ 

ʠ ʝʱʸ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʪʨʶʢʦʚ. 

ʅʦ ʧʝʨʚʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ɹʨʶʩʝ ʍʣʝʙʥʠʢʦʚʝ ʧʦʷʚʠʣʠʩʴ, 

ʢʦʛʜʘ ʦʥ ʙʳʣ ʝʱʸ ʩʦʚʩʝʤ ʤʘʣʝʥʴʢʠʤ ʤʘʣʴʯʠʢʦʤ. ʕʪʦʪ 

ʯʝʪʳʨʸʭʣʝʪʥʠʡ ʤʘʣʳʰ ʩʜʚʠʥʫʣ ʩ ʤʝʩʪʘ ʠ ʧʨʦʢʘʪʠʣ ʥʝʩʢʦʣʴʢʦ 

ʤʝʪʨʦʚ, ʫʜʝʨʞʠʚʘʷ ʟʘ ʪʨʦʩ, ʪʷʞʝʣʝʥʥʫʶ ʤʘʰʠʥʫ çɺʦʣʛʘè, 

ʢʦʪʦʨʫʶ ʧʝʨʝʜ ʵʪʠʤ ʥʝ ʤʦʛʣʠ ʩʜʚʠʥʫʪʴ ʩ ʤʝʩʪʘ ʥʝʩʢʦʣʴʢʦ 

ʚʟʨʦʩʣʳʭ ʤʫʞʯʠʥ. 

ʏʪʦ ʟʥʘʯʘʪ ʚʩʝ ʧʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ? ɸ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʩʚʦʠʤ ʙʠʦʧʦʣʝʤ (ʦ ʙʠʦʧʦʣʷʭ 

ʩʤ. ʤʦʠ ʨʘʙʦʪʳ [1 ï 3] ʠ ʚ ʀʥʪʝʨʥʝʪʝ) ʠʟʤʝʥʷʪʴ ʩʪʨʫʢʪʫʨʫ 

ʚʝʱʝʩʪʚʘ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʠ ʜʘʞʝ 

ʤʝʞʘʪʦʤʥʳʝ ʩʚʷʟʠ ʚ ʵʪʠʭ ʚʝʱʝʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʟʜʘʚʘʪʴ ʫ ʪʷʞʸʣʳʭ ʧʨʝʜʤʝʪʦʚ ʥʝʚʝʩʦʤʦʩʪʴ, ʢʘʢ ʪʦʪ 

ʯʝʪʳʨʸʭʣʝʪʥʠʡ ʤʘʣʳʰ ʫ ʘʚʪʦʤʦʙʠʣʷ çɺʦʣʛʘè. 

ʅʦ ʩʘʤʳʤ ʧʦʪʨʷʩʘʶʱʠʤ ʚ çʙʦʨʴʙʝ ʩ ʥʝʚʝʩʦʤʦʩʪʴʶè 

ʧʨʦʷʚʠʣ ʩʝʙʷ ʘʤʝʨʠʢʘʥʝʮ ʣʘʪʳʰʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʕʜʚʘʨʜ 

ʃʠʥʜʩʢʘʣʥʠʥʴʰ, ʟʘ ʜʚʘʜʮʘʪʴ ʣʝʪ (20ï40 ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ) 

ʧʦʩʪʨʦʠʚ ʩʦʙʩʪʚʝʥʥʳʤʠ ʨʫʢʘʤʠ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʜʲʸʤʥʳʭ ʠ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʨʘʣʣʦʚʳʡ ʟʘʤʦʢ.  



 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2011, ˉ 1-12, ʩʪʨ. 86 

ʇʨʠ ʵʪʦʤ ʦʥ ʩʘʤ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ, ʜʦʙʳʚʘʣ ʚ 

ʰʘʭʪʝ ʙʣʦʢʠ ʠʟ ʢʦʨʘʣʣʘ ʚʝʩʦʤ ʚ 20ï30 ʪʦʥʥ, ʩʘʤ ʞʝ ʛʨʫʟʠʣ ʵʪʠ 

ʙʣʦʢʠ ʥʘ ʤʦʱʥʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʩʘʤ ʠ ʨʘʟʛʨʫʞʘʣ ʝʛʦ, ʘ ʟʘʪʝʤ 

ʩʦʟʜʘʚʘʣ ʠʟ ʵʪʠʭ ʙʣʦʢʦʚ ʧʨʠʯʫʜʣʠʚʳʝ ʬʠʛʫʨʳ ʠ ʫʩʪʘʥʘʚʣʠʚʘʣ 

ʠʭ ʚ ʩʚʦʸʤ ʟʘʤʢʝ. ʀ ʚʩʸ ʵʪʦ ʦʥ ʜʝʣʘʣ ʩʘʤ, ʩʘʤ, ʩʘʤ ...  

ʈʦʩʪʦʤ ʦʥ ʙʳʣ 153 ʩʘʥʪʠʤʝʪʨʘ, ʘ ʚʝʩʠʣ ʦʥ ʚʩʝʛʦ 45 

ʢʠʣʦʛʨʘʤʤʦʚ. ɺʦʪ ʪʘʢʠʝ ʢʘʨʣʠʢʦʚʳʝ çʛʘʙʘʨʠʪʳè! 

ʅʦ ʠ ʵʪʦ ʝʱʸ ʥʝ ʚʩʸ. ɿʘʤʦʢ çʧʦ ʚʝʩʫè ʧʨʝʚʳʰʘʝʪ 

ʟʥʘʤʝʥʠʪʫʶ ʧʠʨʘʤʠʜʫ ʍʝʦʧʩʘ ʚ ʜʚʘ ʨʘʟʘ (!), ʘ ʃʠʥʜʩ-

ʢʘʣʥʠʥʴʰ, ʧʦʩʪʨʦʠʚ ʩʚʦʡ ʟʘʤʦʢ ʥʘ ʦʜʥʦʤ ʤʝʩʪʝ, ʟʘʪʝʤ 

ʨʘʟʦʙʨʘʣ ʝʛʦ, ʧʝʨʝʥʸʩ ʝʛʦ ʥʘ ʜʨʫʛʦʝ ʤʝʩʪʦ ʠ ʧʦʩʪʨʦʠʣ ʟʘʥʦʚʦ. 

ɻʜʝ ʠ ʩʪʦʠʪ ʧʦ ʩʠʶ ʧʦʨʫ.  

ɺʳʭʦʜʠʪ, ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʦʥ ʧʦ ʚʝʩʫ çʧʝʨʝʣʦʧʘʪʠʣè 

ʤʘʪʝʨʠʘʣ, ʚ 6 (ʰʝʩʪʴ!) ʨʘʟ ʧʨʝʚʳʰʘʶʱʠʡ ʚʝʩ ʝʛʠʧʝʪʩʢʦʡ 

ʧʠʨʘʤʠʜʳ. ʅʝ ʛʠʛʘʥʪ ʣʠ?! 

ɺ ʟʘʤʦʢ ʤʦʞʥʦ ʚʦʡʪʠ ʯʝʨʝʟ ʜʚʝʨʴ ʚʝʩʦʤ 9 ʪʦʥʥ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʝʜʠʥʦʛʦ ʢʦʨʘʣʣʦʚʦʛʦ ʙʣʦʢʘ. ʀ ʩʝʡʯʘʩ ʵʪʫ 

ʚʨʘʱʘʶʱʫʶʩʷ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʩʪʝʨʞʥʝ ʩ ʧʦʜʰʠʧʥʠʢʘʤʠ ʦʪ 

ʪʨʘʢʪʦʨʘ ʜʚʝʨʴ ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʦʜʥʠʤ ʧʘʣʴʯʠʢʦʤ ʜʘʞʝ 

ʨʝʙʸʥʦʢ. 

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʩʪʝʨʞʥʷ, ʥʘ ʢʦʪʦʨʦʤ 

ʜʝʨʞʠʪʩʷ ʜʚʝʨʴ, ʜʠʘʤʝʪʨʦʤ ʚ 5 ʩʘʥʪʠʤʝʪʨʦʚ ʠ ʜʣʠʥʦʡ 3 ʤʝʪʨʘ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʝʛʦʜʥʷ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʘ, ʘ ʢʘʢʦʡ 

çʣʘʟʝʨè ʤʦʛ ʙʳʪʴ ʚ 20-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ?! 

ʀ ʝʱʸ ʦʜʠʥ ʣʶʙʦʧʳʪʥʳʡ ʰʪʨʠʭ. ʇʦʩʣʝ ʩʤʝʨʪʠ 

ʩʪʨʦʠʪʝʣʷ ʚ ʝʛʦ ʨʘʙʦʯʝʤ ʟʘʢʫʪʢʝ ʥʘʰʣʠ ʣʠʰʴ ʧʨʠʤʠʪʠʚʥʳʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʨʠʛʦʜʥʳʝ ʨʘʟʚʝ ʯʪʦ ʜʣʷ 

ʥʝʙʦʣʴʰʠʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ: ʥʠ ʢʘʤʥʝʪʸʩʦʚ, ʥʠʯʝʛʦ, ʜʘ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʫʩʦʨʘ, ʦʙʳʯʥʦʛʦ ʜʣʷ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʘ ʜʝʷʥʠʡ, 

ʥʝ ʙʳʣʦ. ʂʘʢ ʥʝʪ ʠ ʩʣʝʜʦʚ ʟʘʪʸʩʦʚ ʠ ʩʪʸʩʦʚ ʥʘ ʚʩʝʭ ʠʟʜʝʣʠʷʭ, 

ʯʪʦ ʠʟʚʘʷʣ ʄʘʩʪʝʨ.  

ʉʦʟʜʘʸʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʦʥ, ʢʘʢ ʠ ʚʝʣʠʢʠʡ ʩʢʫʣʴʧʪʦʨ 

ʆʛʶʩʪ ʈʦʜʝʥ, çʫʙʠʨʘʣ ʚʩʸ ʣʠʰʥʝʝè ʠʟ ʧʦʜʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʪʦʣʴʢʦ ʥʝ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ 

ʩʙʩʪʚʝʥʥʳʤʠ ʨʫʢʘʤʠ. ʉʤʘʭʠʚʘʣ ʠʤʠ çʚʩʸ ʣʠʰʥʝʝè, ʢʘʢ ʧʳʣʴ. 

ʀʣʠ ʩʜʫʚʘʣ.  



 

çɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠè, 2011, ˉ 1-12, ʩʪʨ. 87 

ʄʝʪʦʜʦʤ çʩʤʘʭʠʚʘʥʠʷ ʣʠʰʥʝʡ ʧʳʣʠ ʩ ʠʟʜʝʣʠʡ ʨʫʢʘʤʠè, 

ʢʦʪʦʨʳʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʚʣʘʜʝʣ ʄʘʩʪʝʨ 

ʕʜʚʘʨʜ ʃʠʜʩʢʘʣʥʠʥʴʰ, ʠ ʩʝʡʯʘʩ ʤʦʞʥʦ ʙʳ ʩʜʝʣʘʪʴ ʪʝ ʯʝʨʝʧʘ 

ʠʟ ʭʨʫʧʢʦʛʦ ʛʦʨʥʦʛʦ ʭʨʫʩʪʘʣʷ, ʢʦʪʦʨʳʝ ʪʘʢ ʦʟʘʜʘʯʠʣʠ ʫʯʸʥʳʭ. 

ʅʦ ʚʦʪ ʢʘʢ ʦʥ ʧʨʝʦʜʦʣʝʚʘʣ ʩʠʣʫ ʟʝʤʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, 

ʧʦʜʥʠʤʘʷ ʚ ʚʦʟʜʫʭ ʠ ʧʝʨʝʤʝʱʘʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʛʨʦʤʥʳʝ 

ʪʷʞʝʩʪʠ, ʢʦʪʦʨʳʝ ʠ ʩʝʡʯʘʩ ʥʝ ʧʦʜʩʧʫʜʥʳ ʤʦʱʥʳʤ 

ʙʫʣʴʜʦʟʝʨʘʤ, ï ʦʙ ʵʪʦʤ ʥʘʜʦ ʧʦʨʘʟʤʳʰʣʷʪʴ.  

ɽʩʣʠ ʩʠʣʫ ʟʝʤʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʩʦʟʜʘʶʪ ʩʦʚʤʝʩʪʥʦ 

ʜʝʡʩʪʚʫʶʱʠʝ çʪʷʛʠè ï ʚʦʣʥʳ ʚʠʭʨʝʚʦʛʦ ʤʝʛʘ-ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʷʜʨʘ ɿʝʤʣʠ ʠ ʧʨʦʜʦʣʴʥʳʝ 

ʚʦʣʥʳ (ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʧʨʦʪʦʥʦʚ ʚ 

ʷʜʨʘʭ ʘʪʦʤʦʚ), ʪʦ ʧʨʠʯʠʥʫ ʥʘʜʦ ʠʩʢʘʪʴ ʠʤʝʥʥʦ ʚ ʧʨʦʜʦʣʴʥʳʭ 

ʚʦʣʥʘʭ, ʧʦʪʦʤʫ ʯʪʦ ʚʠʭʨʝʚʳʝ ʚʦʣʥʳ ʄɺʏ ʧʦʣʷ ʷʜʨʘ ɿʝʤʣʠ  

ʧʨʝʦʜʦʣʝʚʘʶʪ ʣʶʙʳʝ ʧʨʝʛʨʘʜʳ ʠ ʟʘʤʳʢʘʶʪʩʷ ʦʧʷʪʴ ʞʝ ʥʘ 

ʷʜʨʝ, ʘ ʚʦʪ ʧʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ ... 

ɽʱʸ ʨʘʟ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʪʸʤ ʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʣʦʚʳʭ 

ʣʠʥʠʡ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʘʨʷʜʦʚ, ʢʦʪʦʨʦʝ 

ʧʨʠʚʝʜʝʥʦ ʚ ʌʠʟʠʯʝʩʢʦʤ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝ: 

çʉʠʣʦʚʳʝ ʣʠʥʠʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʩʝʛʜʘ ʥʝ 

ʟʘʤʢʥʫʪʳ: ʦʥʠ ʥʘʯʠʥʘʶʪʩʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʘʨʷʜʘʭ ʠ 

ʦʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ (ʠʣʠ ʫʭʦʜʷʪ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ)è. 

ɿʜʨʘʚʦ ʨʘʩʩʫʞʜʘʷ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥʠ ʥʝ çʫʭʦʜʷʪ ʚ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴè, ʘ ʚʤʝʩʪʝ ʩ ʄɺʏ ʧʦʣʝʤ ʷʜʨʘ ʟʝʤʣʠ çʫʭʦʜʷʪè ʚ 

ʷʜʨʦ ɿʝʤʣʠ ʠ ʩʦʟʜʘʶʪ ʟʝʤʥʦʝ ʪʷʛʦʪʝʥʠʝ. 

ɸ ʚʦʪ ʧʨʦʜʦʣʴʥʳʝ ʚʦʣʥʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʳ çʥʘ 

ʢʦʥʪʘʢʪè ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʘʨʷʜʘʤʠ, ʘ ʝʩʣʠ ʠʤ ʝʱʸ çʥʘ ʧʫʪʠ 

ʢ ʟʝʤʣʝè ʧʦʜʩʪʘʚʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʘʨʷʜʳ, ï ʥʝ ʵʪʦ ʣʠ 

ʚʳʟʳʚʘʝʪ ʥʝʚʝʩʦʤʦʩʪʴ? ʇʦʧʨʦʙʫʝʤ ʵʪʦ ʧʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʠ-

ʯʝʩʢʠ (ʈʠʩ. 4). 

ʇʦʣʝʤ, ʧʨʦʪʠʚʦʩʪʦʷʱʝʤ ʧʨʦʜʦʣʴʥʳʤ ʚʦʣʥʘʤ, ʘ ʟʥʘʯʠʪ ï 

ʠ ʟʝʤʥʦʤʫ ʪʷʛʦʪʝʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʳʡ ʩʪʘʪʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʜʘʞʝ ʥʝʙʦʣʴʰʦʡ ʩʠʣʳ, ʢʘʢ ʫ 

ʯʝʪʝʨʸʭʣʝʪʥʝʛʦ ʨʝʙʸʥʢʘ.  
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ɽʩʣʠ ʥʘʫʯʠʪʴʩʷ ʩʦʝʜʠʥʷʪʴ ʩʠʣʦʚʳʝ ʣʠʥʠʠ ʪʘʢʠʭ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʩ ʚʦʣʥʘʤʠ 

ʚʠʭʨʝʚʳʭ ʄɺʏ ʧʦʣʝʡ, ʤʳ ʤʦʞʝʤ ʧʦʣʫʯʘʪʴ ʚʩʝʧʨʦʥʠʢʘʶʱʝʝ 

ʣʫʯʝʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʤ, ʥʘʧʨʠʤʝʨ, ʥʘʧʨʘʚʣʷʪʴ 

ʥʘ ʣʝʪʷʱʫʶ ʢ ʥʘʤ ʨʘʢʝʪʫ ʠʣʠ ʙʦʤʙʫ, ï ʩ ʮʝʣʴʶ ʦʪʦʛʥʘʪʴ ʠʭ 

ʢʫʜʘ-ʥʠʙʫʜʴ ʧʦʜʘʣʴʰʝ. ɺ ʪʦʪ ʞʝ ʢʦʩʤʦʩ. 

ʀʣʠ, ʝʩʣʠ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʘʤʦʣʸʪʘʭ ʠʣʠ ʚʝʨʪʦʣʸʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʦʪʢʘʟʘʣʠ ʜʚʠʛʘʪʝʣʠ, ʪʦ 

ʜʦʟʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʧʦʟʚʦʣʠʪ 

ʧʘʩʩʘʞʠʨʘʤ çʤʷʛʢʦ ʫʧʘʩʪʴè ʥʘ ʟʝʤʣʶ, ï ʩʦʚʩʝʤ ʢʘʢ 

ʤʘʣʝʥʴʢʠʤ ʜʝʪʷʤ, ʢʦʛʜʘ ʦʥʠ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ ʧʘʜʘʶʪ ʩ 

ʙʦʣʴʰʠʭ ʚʳʩʦʪ ʠ ʥʝ ʚʩʝʛʜʘ (!) ʨʘʟʙʠʚʘʶʪʩʷ.  

 
ʈʠʩ. 4 

 
ʋʯʸʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʜʠʚʣʷʶʪʩʷ, ʧʦʯʝʤʫ ʜʝʪʠ ʚ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʥʝ ʛʠʙʥʫʪ, ʠ ʯʘʩʪʦ ʦʙʲʷʩʥʷʶʪ ʵʪʦ ʩʯʘʩʪʣʠʚʳʤ 

ʪʦʣʩʪʳʤ ʩʣʦʝʤ ʩʥʝʛʘ ʧʦʜ ʦʢʥʘʤʠ, ʚʟʨʳʭʣʸʥʥʦʡ ʧʦʯʚʦʡ...  
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ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʚ ʥʘʰʝʤ ʦʨʛʘʥʠʟʤʝ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ï ʚ 

ʨʘʥʥʠʭ ʧʝʨʠʦʜʘʭ ʝʛʦ ʞʠʟʥʠ, ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʢʘʢʦʡ-ʪʦ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ, ʝʩʣʠ ʦʥ ʩʦʭʨʘʥʷʝʪʩʷ 

ʠ ʚʦ ʚʟʨʦʩʣʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʟʚʦʣʷʝʪ ʯʝʣʦʚʝʢʫ ʩʪʘʪʴ ʕʜʚʘʨʦʤ 

ʃʠʥʜʩʢʘʣʥʠʥʴʰʝʤ. 

ɽʩʣʠ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʠʤʠ ʤʦʞʥʦ ʙʫʜʝʪ ʩʥʘʙʜʠʪʴ ʠ ʚʩʝ ʢʦʨʘʙʣʠ, ï ʪʦʛʜʘ ʠʩʯʝʟʥʝʪ 

ʩʪʨʘʭ ʫ ʣʶʜʝʡ ʦʢʘʟʘʪʴʩʷ ʥʘ ʢʘʢʦʤ-ʥʠʙʫʜʴ ʩʦʚʨʝʤʝʥʥʦʤ 

çʊʠʪʘʥʠʢʝè.  

ɸ ʙʣʠʞʥʠʡ ʢʦʩʤʦʩ ʤʳ ʩʤʦʛʣʠ ʙʳ ʪʦʛʜʘ ʦʯʠʱʘʪʴ ʦʪ 

ʢʦʩʤʠʯʝʩʢʦʛʦ çʤʫʩʦʨʘè, ʘ ʝʩʣʠ ʧʦʥʘʜʦʙʠʪʩʷ, ʪʦ ʠ ʦʪ 

ʚʨʘʞʝʩʢʠʭ ʨʘʢʝʪ, ʪʝʤ ʩʘʤʳʤ ʟʘʱʠʱʘʷ ʩʝʙʷ ʦʪ ʥʘʧʘʜʝʥʠʷ 

ʚʩʷʢʠʭ X38B, ʢʦʪʦʨʳʤʠ ʥʘʤ ʫʛʨʦʞʘʶʪ ʫʞʝ ʩʝʡʯʘʩ. 

ɸ ʚ ʜʘʣʴʥʝʤ ʢʦʩʤʦʩʝ ʤʳ ʤʦʛʣʠ ʙʳ çʦʪʚʦʨʘʯʠʚʘʪʴè ʦʪ 

ɿʝʤʣʠ ʤʝʪʝʦʨʠʪʳ, ʘʩʪʝʨʦʠʜʳ ʠ ʜʘʞʝ, ʤʦʞʝʪ ʙʳʪʴ, 

ʫʛʨʦʞʘʶʱʠʝ ʥʘʤ ʢʦʤʝʪʳ, ʠʟʤʝʥʷʷ ʠʭ ʪʨʘʝʢʪʦʨʠʠ. 

ʄʝʞʜʫ ʧʨʦʯʠʤ, ʤʳ ʚʩʝʛʜʘ ʠ ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʝʤ 

ʚʦʟʜʝʡʩʪʚʠʝ ʪʘʢʦʛʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʧʦʣʷ, 

ʠʩʭʦʜʷʱʝʛʦ ʦʪ ʩʧʫʪʥʠʢʘ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʃʫʥʘ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʣʶʜʷʭ, ʩʪʨʘʜʘʶʱʠʭ 

çʣʫʥʥʦʡ ʙʦʣʝʟʥʴʶè ï ʩʦʤʥʘʤʙʫʣʠʟʤʦʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʝʪʠ. 

ɺʝʜʴ ʦʥʠ ʥʝ ʩʚʘʣʠʚʘʶʪʩʷ ʩ ʢʘʨʥʠʟʦʚ ʠ ʢʨʳʰ ʥʝ ʧʦʪʦʤʫ, 

ʯʪʦ ʦʥʠ ʣʠʰʝʥʳ ʩʪʨʘʭʘ ʠ ʩʦʟʥʘʥʠʷ, ʘ ʧʦʪʦʤʫ, ʯʪʦ, ʧʦʯʪʠ 

ʣʠʰʸʥʥʳʝ ʥʘ ʚʨʝʤʷ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʣʥʦʣʫʥʠʝ, ʟʝʤʥʦʛʦ 

ʪʷʛʦʪʝʥʠʷ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʣʸʛʢʠʤʠ ï ʢʘʢ 

ʧʫʰʠʥʢʠ, ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʭʦʜʠʪʴ ʜʘʞʝ ʧʦ ʚʦʜʝ. 

ʊʘʢʠʝ ʩʣʫʯʘʠ ʦʧʠʩʘʥʳ, ʠ ʥʝ ʨʘʟ. ʀ ʜʘʞʝ ʚ ʜʨʫʛʠʝ 

ʚʨʝʤʝʥʘ. 

ʗ ʧʠʰʫ ʦʙ ʵʪʦʤ ʧʦʪʦʤʫ, ʯʪʦ ʧʦʢʘ ʣʠʰʴ ʷ ʦʜʠʥ 

ʧʨʝʜʩʪʘʚʣʷʶ ʩʝʙʝ ʤʝʭʘʥʠʟʤ ʟʝʤʥʦʛʦ ʪʷʛʦʪʝʥʠʷ. ʅʦ ʭʦʯʫ, 

ʦʜʥʘʢʦ, ʯʪʦʙʳ ʵʪʦʪ ʚʦʧʨʦʩ ʨʘʩʩʤʦʪʨʝʣʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ï ʥʘʰʝʛʦ ʆʪʝʯʝʩʪʚʘ ʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʃʫʥʫ ï ʥʘʰʘ ʧʣʘʥʝʪʘ ɿʝʤʣʷ ʪʦʞʝ ʧʨʠʪʷʛʠʚʘʝʪ ʢ ʩʝʙʝ ʫʞʝ 

ʦʧʠʩʘʥʥʳʤʠ ʩʠʣʘʤʠ, ʥʦ ʃʫʥʘ ʥʝ ʧʘʜʘʝʪ ʥʘ ʛʨʫʜʴ ʩʚʦʝʤʫ 

çʩʫʚʝʨʝʥʫè ʣʠʰʴ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʦʪʪʘʣʢʠʚʘʝʪʩʷ ʦʪ ɿʝʤʣʠ 

ʩʚʦʠʤ ʤʘʩʩʠʚʥʳʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʪʘʪʠʯʝʩʢʠʤ ʟʘʨʷʜʦʤ. 
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ʀ ʪʝʤ ʩʘʤʳʤ ʤʝʞʜʫ ʧʣʘʥʝʪʦʡ ʠ ʸʸ ʩʧʫʪʥʠʢʦʤ 

ʫʩʪʘʥʦʚʠʣʦʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ. 

ʀʟʣʫʯʝʥʠʝ, ʠʩʭʦʜʷʱʝʝ ʦʪ ʉʦʣʥʮʘ, ʪʦʞʝ, ʧʦ ʚʩʝʡ 

ʚʝʨʦʷʪʥʦʩʪʠ, ʥʝʩʸʪ ʚ ʩʝʙʝ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʩʪʘʪʠʯʝʩʢʠʡ ʟʘʨʷʜ, 

ʦʪʪʘʣʢʠʚʘʶʱʠʡ ʦʪ ʩʚʝʪʠʣʘ ʚʩʝ ʙʣʠʞʘʡʰʠʝ ʧʣʘʥʝʪʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ɿʝʤʣʶ. 

ʀʥʘʯʝ ɿʝʤʣʷ, ʦʙʣʘʜʘʶʱʘʷ ʩʚʦʡʩʪʚʦʤ ʧʨʠʪʷʛʠʚʘʪʴ ʢ ʩʝʙʝ 

ʢʦʩʤʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʜʘʚʥʦ ʫʤʯʘʣʘʩʴ ʙʳ ʚ ʩʦʣʥʝʯʥʦʝ ʧʝʢʣʦ, 

ʧʦʩʢʦʣʴʢʫ ʉʦʣʥʮʝ ʢ ʩʝʙʝ ʥʝ ʧʨʠʪʷʥʫʪʴ, ï ʥʝ ʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʛʘʙʘʨʠʪʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʭʦʯʫ ʚʳʩʢʘʟʘʪʴ ʩʚʦʠ ʩʦʦʙʨʘʞʝʥʠʷ ʦ ʪʦʤ, 

ʯʪʦ ʷʥʢʠ ʝʱʸ ʚ 1942 ʛʦʜʫ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʨʘʟʛʘʜʢʝ ʤʝʭʘʥʠʟʤʦʚ 

ʟʝʤʥʦʛʦ ʪʷʛʦʪʝʥʠʷ, ʝʩʣʠ ʙʳ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʣʠ ʢʘʪʘʩʪʨʦʬʫ ʩ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʩʫʜʥʦʤ çʆʣʜʨʠʜʞè. ʅʘ ʵʪʦʤ 

ʩʫʜʥʝ ʫʩʪʘʥʦʚʠʣʠ ʤʦʱʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʚʝʨʦʷʪʥʦ, ʧʦ ʠʜʝʷʤ ʅʠʢʦʣʳ ʊʝʩʣʘ) ʠ 

ʨʝʰʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʣʶʜʝʡ. ɺ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʧʨʠʥʠʤʘʣ 

ʫʯʘʩʪʠʝ ʠ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ. 

ʅʦ ʢʦʛʜʘ ʚʢʣʶʯʠʣʠ ʛʝʥʝʨʘʪʦʨʳ ʧʦʣʷ, ʢʦʨʘʙʣʴ ʤʛʥʦʚʝʥʥʦ 

ʠʩʯʝʟ ʚ ʛʫʩʪʦʤ ʪʫʤʘʥʝ ʮʚʝʪʘ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʘ ʩʘʤ ʢʦʨʘʙʣʴ 

ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 300 ʤʠʣʷʭ ʟʘʧʘʜʥʝʝ 

ʦʪ ʤʝʩʪʘ ʝʛʦ ʧʨʝʞʥʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. 

ʉʨʝʜʠ ʣʶʜʝʡ ʥʘ ʙʦʨʪʫ ʦʢʘʟʘʣʠʩʴ ʧʦʛʠʙʰʠʝ ʠ ʪʷʞʝʣʦ 

ʨʘʥʝʥʥʳʝ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʞʠʚʰʠʭ ʦʩʪʘʣʠʩʴ ʛʣʫʙʦʢʠʤʠ 

ʠʥʚʘʣʠʜʘʤʠ. ɸʣʴʙʝʨʪʘ ʕʡʥʰʪʝʡʥʘ ʦʪʩʪʨʘʥʠʣʠ ʦʪ ʫʯʘʩʪʠʷ ʚ 

ʧʨʦʝʢʪʝ, ʩʘʤ ʧʨʦʝʢʪ ʧʦʪʦʤ ʟʘʢʨʳʣʠ, ʘ ʢʦʨʘʙʣʴ, ʚ ʢʦʥʮʝ 

ʢʦʥʮʦʚ, ʩʧʠʩʘʣʠ ʚ ʫʪʠʣʴ. 

ʅʦ ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʣʫʯʠʚʰʝʝʩʷ ʩ ʠʟʣʘʛʘʝʤʳʭ 

ʘʚʪʦʨʩʢʠʭ ʧʦʟʠʮʠʡ, ʪʦ ʨʘʟʳʛʨʘʚʰʘʷʩʷ ʪʨʘʛʝʜʠʷ ʧʨʝʜʩʪʘʸʪ ʚ 

ʠʥʦʤ ʘʩʧʝʢʪʝ. 

ʂʦʨʘʙʣʴ ʚʤʝʩʪʝ ʩ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʚʦʜʦʡ (ʦʥʘ ʚʝʜʴ ʪʦʞʝ 

çʫʯʘʩʪʥʠʮʘè ʵʢʩʧʝʨʠʤʝʥʪʘ) ʙʳʣ ʧʦʜʥʷʪ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʤʦʨʷ, ʧʦʜʥʷʪʘʷ ʚʤʝʩʪʝ ʩ ʥʠʤ ʚʦʜʘ ʚ ʚʠʜʝ ʛʫʩʪʦʛʦ ʪʫʤʘʥʘ 

ʩʳʛʨʘʣʘ ʨʦʣʴ ʢʘʤʫʬʣʷʞʘ, ʠ ʩʫʜʥʦ, ʥʝʚʠʜʠʤʦʝ ʟʘ ʪʫʤʘʥʦʤ ʩ 

ʙʝʨʝʛʘ (ʢʘʢ ʠ ʩ ʢʦʨʘʙʣʷ ʦʢʘʟʘʣʩʷ ʥʝʚʠʜʠʤʳʤ ʙʝʨʝʛ), ʚ ʩʦʩʪʦʷ-  
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ʥʠʠ ʥʝʚʝʩʦʤʦʩʪʠ, ʪʦ ʝʩʪʴ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʟʝʤʥʦʡ ʪʷʛʠ, 

çʧʨʦʚʠʩʝʣʦè ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʚ ʚʦʟʜʫʭʝ.  

ʅʦ ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ ʥʠʢʪʦ ʥʝ ʦʪʤʝʥʷʣ, ï ʚʦʪ ʠ ʫʰʣʦ ʟʘ 

ʵʪʦ ʚʨʝʤʷ ʙʳʚʰʝʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʨʘʙʣʷ ʥʘ ʚʦʩʪʦʢ, ʘ 

ʥʝ ʢʦʨʘʙʣʴ ï ʥʘ ʟʘʧʘʜ.  

ɿʥʘʯʠʪ, ʥʝ ʙʳʣʦ ʥʠʢʘʢʦʡ çʪʝʣʝʧʦʨʪʘʮʠʠè, ʘ ʙʳʣʘ ʧʘʥʠʢʘ 

ʠʟ-ʟʘ çʠʩʯʝʟʥʦʚʝʥʠʷè ʢʦʨʘʙʣʷ ʠ ʛʠʙʝʣʠ ʣʶʜʝʡ. ɺ ʵʪʠʭ 

ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʥʝ ʜʦ ʨʘʟʤʳʰʣʝʥʠʡ ʠ ʫʤʦʟʘʢʣʶʯʝʥʠʡ. 

ʊʘʢ ʠ ʧʦʛʠʙʣʦ ʚʝʣʠʢʦʝ ʦʪʢʨʳʪʠʝ. ɹʳʚʘʝʪ ...   
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ɺ ʫʯʝʙʥʠʢʘʭ ʚʘʞʥʦ ʧʠʰʫʪ ʦ ʪʦʤ, ʯʪʦ ʧʪʠʮʳ ʣʝʪʘʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʸʪ ʩʦʟʜʘʥʠʷ ʧʦʜʲʸʤʥʦʡ ʩʠʣʳ ʤʝʭʘʥʠ-

ʯʝʩʢʠʤ ʤʘʭʘʥʠʝʤ ʢʨʳʣʴʷʤʠ. ʅʦ, ʧʦʩʤʦʪʨʠʪʝ ʥʘ ʢʦʩʷʢʠ 

ʧʝʨʝʣʸʪʥʳʭ ʧʪʠʮ ʠ ʩʜʝʣʘʡʪʝ ʥʝʭʠʪʨʳʡ ʧʦʜʩʯʸʪ, ʥʘ ʩʢʦʣʴʢʦ 

ʧʦʨʷʜʢʦʚ (!) ʥʝ ʩʦʚʧʘʜʸʪ ʨʘʩʯʸʪ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ 

ʪʝʣʘ ʧʪʠʮʳ (ʪʦʛʦ ʞʝ ʛʫʩʷ, ʞʫʨʘʚʣʷ) ʥʘ ʨʘʩʩʪʦʷʥʠʷ ʚ ʪʳʩʷʯʠ 

ʢʠʣʦʤʝʪʨʦʚ ʩ ʨʝʘʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʦʡ ʵʪʠʭ ʩʘʤʳʭ ʧʪʠʮ. ï 

ʉʢʘʟʦʯʢʘ ʥʝ ʧʨʦʭʦʜʠʪ. çʇʘʨʘʜʦʢʩ ɻʨʝʷè ʥʝ ʫʩʪʨʘʥʠʤ. 

ɺ ʫʯʝʙʥʠʢʘʭ ʚʘʞʥʦ ʧʠʰʫʪ, ʙʫʜʪʦ ʨʳʙʳ ʧʣʘʚʘʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʸʪ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʠʣʷʥʠʷ ʭʚʦʩʪʠʢʦʤ. ʅʦ, 

ʩʢʘʞʠʪʝ ʥʘ ʤʠʣʦʩʪʴ, ʵʪʦ ʩ ʢʘʢʦʡ ʩʚʝʨʭʟʚʫʢʦʚʦʡ (!) ʯʘʩʪʦʪʦʡ 

ʥʘʜʦ ʚʠʣʷʪʴ ʩʚʦʠʤ ʧʣʘʚʥʠʢʦʤ ʜʝʣʴʬʠʥʫ, ʯʪʦʙʳ ʧʝʨʝʤʝʱʘʪʴ ʚ 

ʚʦʜʝ ʩʚʦʶ ʪʫʰʫ ʚ 200ï400 ʢʛ ʩʦ ʩʢʦʨʦʩʪʴ ʚ 60 ʢʤ/ʯʘʩ, ʠʣʠ 

ʤʝʯ-ʨʳʙʝ ʚ ʦʜʥʫ ʪʦʥʥʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 150 ʢʤ/ʯʘʩ ʠʣʠ  ʚʢʫʩʥʦʡ  
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ʯʝʨʥʦʤʦʨʩʢʦʡ ʨʳʙʝ ʣʫʬʘʨʴ, ʚ ʧʦʣʧʫʜʘ ʚʝʩʦʤ, ʨʘʟʚʠʚʘ ̫

ʢʨʝʡʩʝʨʩʢʫʶ ʩʢʦʨʦʩʪʴ 250 ʢʤ/ʯʘʩ ʥʘ ʜʠʩʪʘʥʮʠʠ ʚ ʩʦʪʥʠ 

ʢʠʣʦʤʝʪʨʦʚ? ï ʉʢʘʟʦʯʢʘ ʦʧʷʪʴ ʥʝ ʧʨʦʭʦʜʠʪ. 

ʀʣʠ, ʚʦʪ, ʝʱʸ. ɺ ʜʝʣʴʬʠʥʘʨʠʷʭ ʯʘʩʪʦ ʧʦʢʘʟʳʚʘʶʪ 

ʵʬʬʝʢʪʥʳʡ ʪʨʶʢ ï çʩʪʦʡʢʘ ʜʝʣʴʬʠʥʘ ʥʘ ʭʚʦʩʪʝè, ʢʦʛʜʘ 

ʜʝʣʴʬʠʥ ʜʝʣʘʝʪ ʩʪʦʡʢʫ, ʧʦʣʥʦʩʪʴʶ ʚʳʩʦʚʳʚʘʷʩʴ ʠʟ ʚʦʜʳ, 

ʢʨʦʤʝ ʭʚʦʩʪʘ, ï ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. ɼʨʝʩʩʠʨʦʚʱʠʢʠ ʛʦʚʦʨʷʪ, 

ʯʪʦ ʜʣʷ ʜʝʣʴʬʠʥʦʚ ʵʪʦʪ ʪʨʶʢ ʩʣʦʞʥʳʡ; ʠ ʦʥʠ ʫʩʪʘʶʪ ʦʪ 

ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʝʛʦ ʚʳʧʦʣʥʝʥʠʠ. ʅʦ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ, ʵʪʦ ʬʘʢʪ, ʯʪʦ ʪʫʰʘ ʚ 200 ʢʛ ʟʘʤʠʨʘʝʪ ʥʘʜ ʚʦʜʦʡ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ, ï ʘ ʭʚʦʩʪ ʥʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʥʘ ʵʪʦ ʚʨʝʤʷ ʚ 

ʩʦʚʢʦʚʫʶ ʣʦʧʘʪʫ, ʘ ʚʦʜʘ ï ʚ ʣʸʜ. ʆʧʷʪʴ ʩʢʘʟʦʯʢʘ ʥʝ ʧʨʦʭʦʜʠʪ! 

çʇʘʨʘʜʦʢʩ ɻʨʝʷè ʥʠʢʫʜʘ ʥʝ ʩʧʨʷʪʘʪʴ! 

ʇʦʨʘʟʠʪʝʣʴʥʦ ï ʥʦ ʬʘʢʪ: ʩʦʚʨʝʤʝʥʥʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ 

ʥʘʫʢʘ çʬʠʟʠʢʘè ʥʝ ʩʧʦʩʦʙʥʘ ʦʙʲʷʩʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʷʚʣʝʥʠʷ ʚ ʞʠʚʦʡ ʧʨʠʨʦʜʝ. ʆʥʘ ʥʝ ʩʧʦʩʦʙʥʘ ʦʙʲʷʩʥʠʪʴ 

ʩʘʤ ʬʝʥʦʤʝʥ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʪʦʡ ʩʘʤʦʡ çʞʠʚʦʡ ʧʨʠʨʦʜʳè. 

ʅʘʜʦ ʞʝ ʧʦʥʷʪʴ, ʥʘʢʦʥʝʮ, ʯʪʦ ʚʩʸ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʩʪʨʦʡʥʦʝ 

ʟʜʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠè ʩ ʝʸ çʟʘʢʦʥʘʤʠè, çʧʦʩʪʫ-

ʣʘʪʘʤʠè ʠ çʥʘʯʘʣʘʤʠè ï ʙʫʢʚʘʣʴʥʦ ʟʘʧʨʝʱʘʝʪ ʩʫʱʝʩʪ-

ʚʦʚʘʪʴ çʞʠʚʦʡ ʧʨʠʨʦʜʝè, ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ. ɽʩʪʝʩʪʚʝʥʥʦ 

ï ʚʢʣʶʯʘʷ ʠ ʩʘʤʦʛʦ ʯʝʣʦʚʝʢʘ. ʇʦ ʟʘʢʦʥʘʤ ʬʠʟʠʢʠ ï ʥʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʚʩʝʛʦ ʵʪʦʛʦ! ʅʝ ʜʦʣʞʥʦ!  

ʊʨʘʚʘ, ʦʢʘʟʳʚʘʝʪʩʷ, ʨʘʩʪʸʪ ʚ ʥʘʨʫʰʝʥʠʝ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʬʠʟʠʢʠ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠʭ ʩʣʦʞʥʝʡʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ï ʚʥʝ ʚʩʷʢʠʭ 

ʬʠʟʠʯʝʩʢʠʭ çʥʘʯʘʣè ʠ çʧʦʩʪʫʣʘʪʦʚè, çʪʝʦʨʠʡè ʠ çʤʝʭʘʥʠʢè. 

ʀ ʥʝ ʧʦ ʵʪʦʡ ʣʠ ʧʨʠʯʠʥʝ ʦʙʤʘʥʫʪʦʝ ʠ ʟʦʤʙʠʨʦʚʘʥʥʦʝ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʙʝʟʨʦʧʦʪʥʦ ʧʨʠʥʷʣʦ ʩʝʛʦʜʥʷ ʠʥʢʚʠʟʠʪʦʨʩʢʠʡ 

ʧʨʠʛʦʚʦʨ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʙʫʜʪʦ 

ɿʝʤʣʷ ʥʝ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʦʡʥʦʛʦ ʫʨʦʚʥʷ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʷ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʣʣʠʘʨʜʘ ʣʶʜʝʡ? ɸ ʚʝʜʴ ʵʪʦ ʣʦʞʴ.  

ʀ ʣʦʞʴ ʦʪʢʨʦʚʝʥʥʘʷ!  

ï ʉʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʝʨʝʟ 

ʬʦʪʦʩʠʥʪʝʟ ʠ ʤʦʨʝʧʨʦʜʫʢʪʳ, ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʟʘʞʠʪʦʯʥʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ɿʝʤʣʝ 500 ʤʠʣʣʠʘʨʜʘʤ ʣʶʜʝʡ! 
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ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʢʘ ʚʳʥʝʩʣʘ ʯʝʣʦʚʝʯʝʩʪʚʫ ʩʚʦʡ 

ʧʨʠʛʦʚʦʨ: çʞʠʟʥʴè ï ʵʪʦ ʥʝ ʥʘʫʯʥʦ (!) ɽʡ ʚʪʦʨʠʪ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʘʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠ:̫ ʞʠʪʴ ʥʘ ɿʝʤʣʝ ʙʦʣʝʝ ʯʝʤ 

ʦʜʥʦʤʫ ʤʠʣʣʠʘʨʜʫ ʣʶʜʝʡ ï ʵʪʦ ʥʝ ʛʫʤʘʥʥʦ (!)...  

ʏʝʣʦʚʝʯʝʩʪʚʫ, ʥʘ ʩʪʨʦʛʦ çʥʘʫʯʥʦʡè ʦʩʥʦʚʝ, ʫʛʦʪʦʚʠʣʠ 

ʫʯʘʩʪʴ ʆʩʚʝʥʮʠʤʘ... 

 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʠʥʛʚʠʥʦʚ. 

ɺʦʪ, ʯʪʦ ʤʳ ʧʨʦʯʠʪʘʝʤ ʚ ʣʶʙʦʤ ʫʯʝʙʥʠʢʝ ʦ ʤʝʭʘʥʠʟʤʝ 

ʜʚʠʞʝʥʠʷ ʧʠʥʛʚʠʥʦʚ. çɻʨʝʙʫʪ ʢʨʳʣʴʷʤʠ ʩʧʝʨʝʜʠ ʠ ʩʚʝʨʭʫ 

ʥʘʟʘʜ ʠ ʚʥʠʟ, ʩʣʦʚʥʦ çʣʝʪʘʶʪè ʚ ʚʦʜʝ: 36 ʢʠʣʦʤʝʪʨʦʚ ʚ ʯʘʩ ï 

ʥʝʧʣʦʭʘʷ ʩʢʦʨʦʩʪʴ ʜʣʷ ʧʣʦʚʮʘ. ʄʦʱʥʳʝ ʤʳʰʮʳ ʥʘ ʣʦʧʘʪʢʘʭ 

ʠ ʛʨʫʜʥʦʤ ʢʠʣʝ ʧʦʟʚʦʣʷʶʪ ʤʘʭʘʪʴ ʛʨʝʙʫʱʠʤʠ ʢʨʳʣʴʷʤʠ ʜʚʘ-

ʪʨʠ ʨʘʟʘ ʚ ʩʝʢʫʥʜʫè. çʇʦʨʦʡ, ʨʘʟʦʛʥʘʚʰʠʩʴ, ʧʠʥʛʚʠʥʳ 

ʚʳʧʨʳʛʠʚʘʶʪ, ʧʨʦʥʦʩʷʪʩʷ, ʢʘʢ ʜʝʣʴʬʠʥʳ, ʥʘʜ ʤʦʨʝʤ ʠ 

ʥʳʨʷʶʪ ʚʥʦʚʴ. ʅʘ ʣʴʜʠʥʳ ʠʟ ʚʦʜʳ ʧʨʳʛʘʶʪ ʩʦʣʜʘʪʠʢʦʤ, 

ʚʝʨʪʠʢʘʣʴʥʦ, ʠ, ʦʜʦʣʝʚ ʧʦʣʫʪʦʨʘʤʝʪʨʦʚʫʶ ʚʳʩʦʪʫ, ʧʨʠʟʝʤ-

ʣʷʶʪʩʷ ʥʘ ʦʙʝ ʣʘʧʳ. ʅʝ ʧʘʜʘʶʪ, ʥʝʣʦʚʢʦ ʧʦʜʩʢʦʣʴʟʥʫʚʰʠʩʴè. 

çʂʨʳʣʴʷ ʧʨʝʚʨʘʱʝʥʳ ʚ ʧʦʢʨʳʪʳʝ ʯʝʰʫʝʚʠʜʥʳʤʠ ʧʝʨʴʷʤʠ 

ʣʘʩʪʳ, ʢʦʪʦʨʳʤʠ ʇ. ʛʨʝʙʫʪ ʧʨʠ ʧʣʘʚʘʥʠʠ ʠ ʥʳʨʷʥʠʠ; 

ʧʝʨʝʧʦʥʯʘʪʳʝ ʣʘʧʳ ʠ ʢʦʨʦʪʢʠʡ ʭʚʦʩʪ ʩʣʫʞʘʪ ʨʫʣʸʤè.  

ʕʪʘ ʩʢʘʟʦʯʢʘ ʦ ʤʝʭʘʥʠʟʤʝ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʠʥʛʚʠʥʦʚ (ʚ 

ʚʦʜʝ ʠ ʚ ʧʦʣʸʪʝ ʠʟ ʚʦʜʳ ʥʘ ʙʝʨʝʛ) ʨʘʩʩʳʧʘʝʪʩʷ, ʝʩʣʠ ʙʝʟ 

ʧʨʝʜʫʙʝʞʜʝʥʠʡ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ ʪʨʘʝʢʪʦʨʠʠ 

ʚʳʧʨʳʛʠʚʘʥʠʷ ʧʠʥʛʚʠʥʦʚ ʥʘ ʩʫʰʫ ʠʟ ʚʦʜʳ. 

ʉʘʤʦʝ ʛʣʘʚʥʦʝ: ʵʪʦʪ ʧʦʣʸʪ ʥʝ ʧʘʩʩʠʚʥʳʡ, ʘ ʷʚʥʦ 

ʫʧʨʘʚʣʷʝʤʳʡ, ʚʠʟʫʘʣʴʥʦ ʫʧʨʘʚʣʷʝʤʳʡ ʩʘʤʠʤ ʧʠʥʛʚʠʥʦʤ. 

ʇʨʠʯʸʤ ʧʠʥʛʚʠʥ ʫʧʨʘʚʣʷʝʪ ʩʚʦʠʤ ʧʦʣʸʪʦʤ ʧʦ ʜʚʫʤ 

ʧʘʨʘʤʝʪʨʘʤ: ʧʦ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʚʝʣʠʯʠʥʳ ʪʷʛʠ 

ʜʚʠʞʝʥʠʷ. ʊʝʣʦ ʠ ʛʦʣʦʚʘ ʚ ʥʘʧʨʷʞʸʥʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

ʧʦʜʚʠʞʥʳ ʪʦʣʴʢʦ ʣʘʧʳ (ʢʘʢ ʜʶʟʳ ʨʝʘʢʪʠʚʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ 

ʧʝʨʝʤʝʥʥʳʤ ʚʝʢʪʦʨʦʤ ʪʷʛʠ) ʠ ʭʚʦʩʪ (ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʙʘʣʘʥʩʠʨ). ʊʦʯʥʦʩʪʴ ʧʨʠʟʝʤʣʝʥʠʷ ï ʶʚʝʣʠʨʥʘʷ! ʇʦʣʥʳʡ 

ʘʥʘʣʦʛ ʧʦʩʘʜʢʠ ʛʝʣʠʢʦʧʪʝʨʘ, ï çʩʚʝʯʢʦʡè! ɺʦ ʚʪʦʨʦʡ ʬʘʟʝ 

ʧʦʣʸʪʘ (ʩʧʫʩʢʘ ʥʘ ʣʴʜʠʥʫ) ʷʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʜʣʝʥʠʝ 

ʩʢʦʨʦʩʪʠ  ʧʦʣʸʪʘ,  ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʷʛʢʦʡ, ʱʘʜʷʱʝʡ ʧʦʩʘʜʢʠ  
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ʥʘ ʦʙʝ ʣʘʧʳ. ɿʜʝʩʴ ʧʠʥʛʚʠʥ ʫʩʠʣʠʚʘʝʪ ʬʦʨʩʘʞ ʩʚʦʝʛʦ ʜʚʠʞʠ-

ʪʝʣʷ. ɺʠʜʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʣʘʧʘʤʠ ʧʠʥʛʚʠʥ ʨʝʛʫʣʠʨʫʝʪ ʚʝʢʪʦʨ 

ʩʚʦʝʡ çʪʷʛʠè, ʚʧʣʦʪʴ ʜʦ ʧʨʦʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩʦ ʣʴʜʠʥʦʡ. 

ɸ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ ʙʝʟʜʦʢʘʟʘʪʝʣʴʥʦ ʪʚʝʨʜʠʪ ʦ 

ʧʘʩʩʠʚʥʦʩʪʠ ʧʦʣʸʪʘ ʧʠʥʛʚʠʥʘ, ʫʩʣʦʚʥʳʭ ʨʝʬʣʝʢʩʘʭ, ʚʨʦʞʜʸʥ-

ʥ ʭr ʩʧʦʩʦʙʥʦʩʪʷʭ... ɸʢʘʜʝʤʠʢʠ ʮʠʥʠʯʥʦ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ 

ʧʨʠʨʦʜʝ ʚʩʸ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ çʩʘʤʦ ʩʦʙʦʡè, ï çʧʦ ʱʫʯʴʝʤʫ 

ʚʝʣʝʥʠʶè... 

 

ʀ ʟʜʝʩʴ ʚʩʪʘʸʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʦʚ ʞʝ ʨʝʘʣʴʥʳʡ, ʘ ʥʝ 

ʣʫʢʘʚʳʡ, ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʚʠʞʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʇʨʠʯʸʤ ï 

ʩʢʨʳʪʥʳʡ, ʪʦ ʝʩʪʴ ʷʚʥʦ ʥʝ ʤʝʭʘʥʠʯʝʩʢʠʡ, ʥʝ ʤʳʰʝʯʥʳʡ. 

 

ʆʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʜʥʦʟʥʘʯʥʦ ʧʦʟʚʦʣʷʝʪ ʊʝʦʨʠʷ 

ʙʠʦʧʦʣʷ (1992ʛ.) ʇʝʪʨʘʢʦʚʠʯʘ, ɻʝʦʨʛʠʷ ʅʠʢʦʣʘʝʚʠʯʘ. 

ʄʠʨʠʘʜʳ ʧʨʦʪʦʥʦʚ (H
+
) ʚʳʜʝʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʟʘ 

ʢʘʞʜʦʡ ʤʠʪʦʭʦʥʜʨʠʝʡ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ï 

ʂʘʞʜʳʡ ʜʝʥʴ, ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʞʠʟʥʠ ʦʨʛʘʥʠʟʤʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʪʠ ʧʦʪʦʢʠ ʧʨʦʪʦʥʦʚ ʫʧʨʘʚʣʷʶʪʩʷ (ʫʩʢʦʨʷʪʁʩʷ ʠ 

ʢʘʥʘʣʠʟʠʨʫʪʁʩʷ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʶʤʠʥʫʪʥʳʭ ʧʦʪʨʝʙʥʦʩ-

ʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʙʠʦʧʦʣʝʤ. ʇʝʪʨʘʢʦʚʠʯʝʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʙʠʦʧʦʣʝ ʣʶʙʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʦʝ, 

ʮʝʣʴʥʦʝ ʤʝʛʘʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʦʨʛʘʥʠʟʤʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʝ ʚ ʢʘʞʜʦʡ ʤʠʪʦʭʦʥʜʨʠʠ ʢʘʞʜʳʤ 

ʮʠʪʦʭʨʦʤʦʤ. ɹʠʦʧʦʣʝ ʠʤʝʝʪ ʩʦʣʠʪʦʥʦ-ʛʦʣʦʛʨʘʬʠʯʝʩʢʫʶ 

ʜʠʥʘʤʠʯʥʫʶ ʬʨʘʢʪʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʦʣʦʩʩʘʣʴʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʸʤʢʦʩʪʠ, ʦʪʨʘʞʘʶʱʫʶ ʨʘʙʦʪʫ ʚʦ ʚʨʝʤʝʥʠ ï ʢʘʢ 

ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ, ʪʘʢ ʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. 

ʌʘʢʪʠʯʝʩʢʠ ï ʙʠʦʧʦʣʝ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʙʠʦʧʨʦʮʝʩʩʦʨʦʤ 

ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʋʧʨʘʚʣʷʝʪ ʧʘʨʘʤʝʪʨʘʤʠ ʙʠʦʧʦʣʷ ʠ ʝʛʦ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ï ʎʝʥʪʨʘʣʴʥʘʷ ʅʝʨʚʥʘʷ ʉʠʩʪʝʤʘ (ʎʅʉ) 

ʦʨʛʘʥʠʟʤʘ.  

ʇʝʪʨʘʢʦʚʠʯʝʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʧʦʪʦʢʠ 

ʧʨʦʪʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦ ʢʦʤʘʥʜʝ ʎʅʉ ʩʦʟʜʘʶʪʩʷ ʚ 

ʢʦʥʝʯʥʦʩʪʷʭ ʞʠʚʦʪʥʳʭ, ʛʜʝ ʮʝʥʪʨʦʙʝʞʥʳʝ, ʘʨʪʝʨʠʘʣʴʥʳʝ 

ʪʦʢʠ ʢʨʦʚʠ ʧʝʨʝʭʦʜʷʪ ʚ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʝ, ʚʝʥʦʟʥʳʝ. 
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ʀ ʚ ʩʘʤʦʤ ʜʝʣʝ, ʦʪʤʝʯʘʝʪʩʷ ʧʦʨʘʟʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʣʘʧ ʧʠʥʛʚʠʥʦʚ: ç...ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ï ʘʨʪʝʨʠʘʣʴʥʳʝ ʠ 

ʚʝʥʦʟʥʳʝ, ï ʧʨʦʥʠʟʳʚʘʶʱʠʝ ʧʦʯʪʠ ʣʠʰʥyʥʳʝ ʧʫʭʘ ʣʘʩʪʳ, 

ʪʝʩʥʦ ʧʝʨʝʧʣʝʪʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʧʣʦ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʢʨʦʚʠ ʧʝʨʝʜʘʪyʩʷ ʭʦʣʦʜʥʦʡ ʚʝʥʦʟʥʦʡ, ʘ ʥʝ ʪʝʨʷʝʪʩʷ 

ʧʦʧʫʩʪʫè. 

ʅʦ ʜʘʣʴʰʝ çʪʝʧʣʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠè ʥʘʫʢʘ ʥʝ ʠʜʸʪ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʪʦʨʘʷ, ʠ ʚʘʞʥʝʡʰʘʷ, ʟʘʜʘʯʘ ʪʘʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʣʘʧ ʧʠʥʛʚʠʥʦʚ ï ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʡ ʠ 

ʫʧʨʘʚʣʷʝʤʳʡ (!) ʨʝʘʢʪʠʚʥʳʡ ʧʦʪʦʢ ʧʨʦʪʦʥʦʚ ʣʘʧʘʤʠ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʘʪʴ ʠʟʫʤʠʪʝʣʴʥʳʝ ʧʦ ʢʨʘʩʦʪʝ ʠ ʠʟʷʱʝʩʪ-

ʚʫ ʧʦʣʸʪʳ, ʥʘʧʦʜʦʙʠʝ ʛʝʣʠʢʦʧʪʝʨʘ. 

ɺ ʪʝʦʨʠʠ ʙʠʦʧʦʣʷ ʇʝʪʨʘʢʦʚʠʯʘ ʝʱʸ ʧʨʝʜʩʪʦʠʪ ʫʪʦʯʥʠʪʴ 

ʤʝʭʘʥʠʟʤ ʚʣʠʷʥʠʷ ʢʣʝʪʦʯʥʳʭ ʧʦʪʦʢʦʚ ʧʨʦʪʦʥʦʚ ʥʘ ʚʝʩ 

ʞʠʚʦʪʥʦʛʦ. ʅʦ ʪʦ, ʯʪʦ ʵʪʦʪ ʤʝʭʘʥʠʟ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ, ï ʦʙ 

ʵʪʦʤ ʛʦʚʦʨʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʠ, 

ʢʦʛʜʘ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ 

ʩʧʦʩʦʙʥʳ ʚʟʘʠʤʥʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴʩʷ, ï ʦʜʥʦ ʚ ʜʨʫʛʦʝ. ʀ 

ʨʝʘʢʪʠʚʥʳʝ ʧʦʪʦʢʠ ʧʨʦʪʦʥʦʚ H
+
, ʚʳʭʦʜʷʱʠʝ ʠʟ ʚʩʝʛʦ ʪʝʣʘ 

ʧʠʥʛʚʠʥʦʚ, ʚʧʦʣʥʝ ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʩʠʣʫ ʪʷʞʝʩʪʠ ʦʨʛʘʥʠʟ-

ʤʘ ï ʢʘʢ ʧʦ ʚʝʣʠʯʠʥʝ, ʪʘʢ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ. ʕʪʦ ʠ ʥʘʙʣʶʜʘʝʤ 

ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ ʜʚʠʞʝʥʠʷ ʧʠʥʛʚʠʥʦʚ ʚ ʚʦʜʝ ʠ ʚ ʚʦʟʜʫʭʝ. 

ʅʘ ʬʦʪʦʛʨʘʬʠʷʭ ʨʘʟ-

ʛʦʥʘ ʧʠʥʛʚʠʥʦʚ ʚ ʚʦ-

ʜʝ ʧʝʨʝʜ ʚʳʧʨʳʛʠʚʘ-

ʥʠʝʤ ʠʟ ʚʦʜʳ (ʠʣʠ 

ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʚ 

ʛʣʫʙʠʥʫ) ʟʘ ʢʘʞʜʳʤ 

ʧʠʥʛʚʠʥʦʤ (ʠ ʚʦʢʨʫʛ 

ʝʛʦ ʪʝʣʘ!) ʯʸʪʢʦ ʚʠ-

ʜʝʥ ʩʣʝʜ ʟʘʛʘʜʦʯʥʳʭ 

ʛʘʟʦʚʳʭ ʧʫʟʳʨʴʢʦʚ. 

 

 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʛʘʟʦʦʙʨʘʟʥʳʝ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ. 

ɺʳʚʦʜ, ʢʦʪʦʨʳʡ ʜʘʸʪ ʪʝʦʨʠʷ ʇʝʪʨʘʢʦʚʠʯʘ: ʤʦʱʥʝʡʰʠʡ 

ʧʦʪʦʢ ʧʨʦʪʦʥʦʚ H
+
 ʞʠʚʦʪʥʦʛʦ ʠʦʥʠʟʠʨʫʝʪ ʚʦʢʨʫʛ ʥʝʛʦ ʚʦʜʫ ʜʦ 

H2O
+
, ʘ ʪʘʢʞʝ ʨʘʟʣʘʛʘʝʪ ʝʸ ʥʘ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʣʦ ʧʠʥʛʚʠʥʘ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʠʟʦʣʠʨʦʚʘʥʦ ʦʪ ʢʦʥʪʘʢʪʘ ʩ ʚʦʜʦʡ, ʘ ʠʟʤʝʥʝʥʠʝ ʚʝʢʪʦʨʘ ʧʦʪʦʢʘ 

ʧʨʦʪʦʥʦʚ ʧʦʟʚʦʣʷʝʪ ʞʠʚʦʪʥʦʤʫ ʨʘʟʛʦʥʷʪʴ ʩʚʦʸ ʪʝʣʦ, ʦʙʝʟ-

ʚʝʰʠʚʘʪʴ ʝʛʦ ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʛʥʦʚʝʥʥʦʝ ʪʦʨʤʦʞʝʥʠʝ.  

ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ʜʘʣʝʢʘ ʦʪ ʚʩʝʛʦ ʵʪʦʛʦ. ʆʥʘ ʫʧʦʨʥʦ 

ʪʚʝʨʜʠʪ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʟʘ ʠʟ ʤʠʪʦʭʦʥʜʨʠʡ ʢʣʝʪʦʢ 

ʚʳʜʝʣʷʶʪʩʷ ʧʨʦʪʦʥʳ H
+
 ʠʩʢʣʶʯʠʪʝʣʴʥʦ ï ʣʠʰʴ ʢʘʢ çʦʪʭʦʜè ʠ 

çʤʫʩʦʨè. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʇʝʪʨʘʢʦʚʠʯʝʤ, ï ʵʪʠ 

çʤʫʩʦʨʥʳʝè ʧʨʦʪʦʥʳ ʚʳʧʦʣʥʷʶʪ ʢʣʶʯʝʚʳʝ, ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʳʝ ʬʫʥʢʮʠʠ ʚ ʣʶʙʦʤ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ. 

ɼʘʣʝʝ. ɸʢʘʜʝʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ 99% ɼʅʂ 

ï ʵʪʦ çʤʫʩʦʨʥʘʷ ʯʘʩʪʴè, ʢʦʪʦʨʘʷ, ʚʠʜʠʪʝ ʣʠ, ʥʝ ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ 

ï ʠ ʧʦʪʦʤʫ çʥʝʥʫʞʥʘʷè. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʚʳʜʘʶʱʠʤʩʷ ʨʫʩʩʢʠʤ ʫʯʸʥʳʤ ʇʝʪʨʦʤ ɻʘʨʷʝʚʳʤ, ï ʵʪʘ 

çʤʫʩʦʨʥʘʷ ʯʘʩʪʴè ɼʅʂ ʬʦʨʤʠʨʫʝʪ, ʥʠ ʤʥʦʛʦ ï ʥʠ ʤʘʣʦ, 

ʚʦʣʥʦʚʦʡ ʛʝʥʦʤ, ʩʘʤʫ ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʤʘ, ʩʘʤʦ ʙʠʦʧʦʣʝ (ʧʦ ʇʝʪʨʘʢʦʚʠʯʫ), ʢʦʪʦʨʳʝ 

ʩʦʚʤʝʩʪʥʦ ʦʪʚʝʯʘʪʁ ʟʘ ʩʣʦʞʥʝʡʰʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ï ʢʘʢ 

ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʦʢ, ʪʘʢ ʠ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. 

ʀʪʘʢ, ʤʳ ʚʠʜʠʤ: ʛʜʝ ʫ ʘʢʘʜʝʤʠʢʦʚ çʤʫʩʦʨè ï ʪʘʤ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʚʦʣʥʦʚʦʡ ʛʝʥʦʤ, ʪʘʤ ʩʦʣʠʪʦʥʦ-ʛʦʣʦʛʨʘʬʠʯʝʩʢʘʷ 

ʧʘʤʷʪʴ, ʪʘʤ ʙʠʦʧʦʣʝ ʩ ʧʨʦʪʦʥʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʤʝʥʷʶʱʠʤ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʢʘʯʝʩʪʚʘ ʞʠʚʦʪʥʦʛʦ, ʛʜʝ ʫ ʘʢʘʜʝʤʠʢʦʚ 

çʚʠʣʷʥʠʝ ʭʚʦʩʪʠʢʦʤè ï ʪʘʤ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʠʦʧʦʣʝʚʦʡ, 

ʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʜʚʠʞʝʥʠʷ ʞʠʚʦʪʥʳʭ. 

ɸʢʘʜʝʤʠʢʠ ʥʠʢʘʢ ʥʝ ʥʘʫʯʘʪʩʷ ʜʘʞʝ ʧʨʦʩʪʦ ʚʳʛʦʚʘʨʠʚʘʪʴ 

ʩʣʦʚʘ çʙʠʦʧʦʣʝè, çʵʣʝʢʪʨʦʛʨʘʚʠʪʘʮʠʷè, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʪʦʤ, 

ʯʪʦʙʳ ʥʘʯʘʪʴ ʩʝʨʴʸʟʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ. 

ʆʜʥʘʢʦ, ʪʨʫʜʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʸʥʳʭ, 

ʩʤʝʣʦ ʧʦʜʚʝʨʛʘʶʱʠʭ ʨʝʚʠʟʠʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ, ʤʝʭʘʥʠʩʪʠ-

ʯʝʩʢʠʝ ʠ ʘʙʩʫʨʜʥʳʝ ʜʦʛʤʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠ-

ʤʠʠ, ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʧʝʨʚʳʝ ʢʘʤʥʠ ʚ ʬʫʥʜʘʤʝʥʪ ʥʘʪʫʨʘʣʴʥʦʡ 

ʬʠʣʦʩʦʬʠʠ XXI  ʚʝʢʘ, ʦʪʢʨʳʚʘʶʱʝʡ ʧʝʨʝʜ ʯʝʣʦʚʝʯʝʩʪʚʦʤ 

ʧʫʪʴ ʠʩʪʠʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘ. 

ʀ ʥʘ ʵʪʦʤ ʧʫʪʠ ʧʠʥʛʚʠʥʳ ï ʥʘʠh ʟʘʤʝʯʘʪʝʣʴʥʳʝ 

ʧʦʤʦʱʥʠʢʠ! 
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ʈʦʜʠʦʥʦʚ ɺʣʘʜʠʤʠʨ ɻʝʥʥʘʜʴʝʚʠʯ, ï ʧʨʝʜʩʝʜʘʪʝʣʴ ʈʫʩʩʢʦʛʦ 

ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ, ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ 

çɾʈʌʄè ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ. 
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ʅɽʈɽɺʆʃʖʎʀʆʅʅʓʁ ʇɽʈɽʍʆɼ 

ʂ ȰȴȶȸȫȬ-ʊɽʍʅʆʃʆɻʀʗʄ 

 

ɹʝʨʝʞʥʦʡ ɸ.ɹ., ɺʠʥʦʛʨʘʜʦʚ ʖ.ɽ., ʀʛʥʘʪʦʚ ɹ.ʅ., 

ʂʦʨʤʦʚ ɽ.ɻ. 

(ʈʦʩʩʠʷ) 

 

 

ɺ ʈʦʩʩʠʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʥʘ 

ʫʨʦʚʝʥʴ, ʛʜʝ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ. ʈʦʩʩʠʷ ʪʨʘʪʠʪ ʜʦ 6 ʨʘʟ 

ʙʦʣʴʰʝ ʪʦʧʣʠʚʘ ʥʘ ʚʳʧʫʩʢ ʝʜʠʥʠʮʳ ɺɺʇ, ʯʝʤ ʂʘʥʘʜʘ ʠ 

ʩʪʨʘʥʳ ʉʢʘʥʜʠʥʘʚʠʠ. ɼʦ ʇʨʝʟʠʜʝʥʪʘ ʈʌ, ʄʠʥʠʩʪʨʦʚ 

ʄʠʥʧʨʦʤʵʥʝʨʛʝʪʠʢʠ, ʅʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʜʦ ʵʥʝʨʛʦʛʝʥʝʨʠ-

ʨʫʶʱʠʭ ʢʦʤʧʘʥʠʡ, ʜʦ ʇʨʝʜʩʝʜʘʪʝʣʷ ʌʉɹ, ʥʘʢʦʥʝʮ, ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʯʪʦ ʝʩʪʴ ʧʨʦʩʪʦʡ 

ʩʧʦʩʦʙ ʧʦʧʨʘʚʠʪʴ ʜʝʣʘ. 

 

ʆʪʢʨʳʪʦʝ ʧʠʩʴʤʦ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʠ ʫʯʨʝʜʠʪʝʣʷʤ 

ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʭ ʢʦʤʧʘʥʠʡ 

 

ʋʚʘʞʘʝʤʳʝ ʢʦʣʣʝʛʠ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʭ ʢʦʤʧʘʥʠʡ!  
 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʠʞʝ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʳʤ ʜʣʷ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ɺʘʰʝʡ ʦʪʨʘʩʣʠ. 

ʇʨʝʜʣʦʞʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʠʞʝʩʣʝʜʫʶʱʝʤ. 

ʉʫɦʝʩʪʚʫʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʢʦʪʦʨʳʤ (ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʘ), ʫʩʪʘʥʘʚʣʠʚʘʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʤʦʱʥʦʩʪʴ 

ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʪʨʠ ʨʘʟʘ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ. ʕʪʦ ʢʘʩʘʝʪʩʷ ʪʝʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʫ ʢʦʪʦʨʳʭ ʪʝʧʣʦʪʘ 

ʠʟ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʦʩʣʝʜʥʝʡ ʪʫʨʙʠʥʳ ʢʘʩʢʘʜʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ. 

ʋʜʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ 

ʙʦʣʝʝ 4100 ʨʫʙʣʝʡ/ʢɺʪ, ʯʪʦ ʚ 5 ʨʘʟ ʥʠʞʝ ʫʜʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 
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ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʦʜʝʨʥʠʟʠʨʫʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ. ʊʝʧʣʦʥʦʩʠʪʝʣʝʤ ʩʪʘʥʝʪ ʙʝʩʧʣʘʪʥʘʷ ʠ 

ʚʝʟʜʝ ʜʦʩʪʫʧʥʘʷ ʪʝʧʣʦʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʇʨʦʝʢʪ ʙʳʣ ʦʜʦʙʨʝʥ ʩʦʚʝʪʦʤ ʈɸʅ ʧʦ ʧʨʦʙʣʝʤʝ ʊʝʧʣʦ-

ʬʠʟʠʢʘ ʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ". ʇʠʩʴʤʦ ʖ.ʆʩʠʧʦʚʘ ʢ ʉ.ʄ.ʄʠʨʦ-

ʥʦʚʫ, ʚ ʢʦʪʦʨʦʤ ʇʨʝʟʠʜʝʥʪ ʈɸʅ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʜʦʣʞʠʪʴ 

ʨʘʙʦʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʜʝʡʩʪʚʫʶʱʠʡ ʤʘʢʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʪʝʧʣʦʪʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʧʦʩʪʦʷʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʘ ʙʝʩʩʧʦʨʥʳ ï 

ʝʩʪʴ ʜʝʡʩʪʚʫʶʱʠʡ ʤʘʢʝʪ ʧʨʦʪʦʪʠʧʘ, ʜʘʞʝ ʧʦ ʚʪʦʨʦʡ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʘ. 

ʇʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʘʤʦʨʪʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʠ ʩʪʘʚʢʝ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, 

ʩʪʦʠʤʦʩʪʴ ʥʦʚʦʡ ʧʦʩʪʨʦʝʥʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʝ 

ʦʢʫʧʘʝʪʩʷ ʥʠʢʦʛʜʘ. ʕʪʦ ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ:  

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʢɺʪʯ ï ʦʢʦʣʦ 0.6 ʨʫʙ/ʢɺʪĀʯ; 

ɼʦʣʷ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʦʧʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ 

0.24ʨʫʙ/ʢɺʪĀʯ; 

3. ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʚ ʩʤʝʪʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 0.10 ʨʫʙ/ʢɺʪĀʯ; 

4. ʋʜʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʪʝʧʣʦʚʦʡ, ʨʘʙʦʪʘʶʱʝʡ: 

- ʥʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʩʳʨʴʝ ï ʜʦ 45 000ʨʫʙ/ʢɺʪ, 

- ʘʪʦʤʥʦʡ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ ʷʜʝʨ ʘʪʦʤʦʚ ï ʜʦ 150ʪʳʩ. 

ʨʫʙ/ʢɺʪ (ʧʨʦʝʢʪ ʧʣʘʚʫʯʝʡ ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ). 

ɿʘ ʛʦʜ ʨʘʙʦʪʳ ʧʦʜ ʥʘʛʨʫʟʢʦʡ, 1 ʢɺʪ ʤʦʱʥʦʩʪʠ ʚʳʨʘʙʘ-

ʪʳʚʘʝʪ ʥʝ ʙʦʣʝʝ 365Ĭ24=8760 ʢɺʪĀʯ. ʅʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ 

ʦʪʯʠʩʣʝʥʠʷ ʩʧʠʩʳʚʘʝʪʩʷ ʩʫʤʤʘ ʥʝ ʙʦʣʝʝ 876 ʨʫʙʣʝʡ/ʛʦʜĀʢɺʪ. 

ʇʨʠ ʫʜʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʊʕʉ ʚ 45ʪʳʩ. 

ʨʫʙ./ʢɺʪ, ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘ 

45000/876 = 51 ʛʦʜ. 
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ʇʨʠ ʫʯʸʪʥʦʡ ʩʪʘʚʢʝ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʎɹ ʚ 10% ʠ 

ʠʥʬʣʷʮʠʠ ʚ 12%, ʟʘ ʵʪʦʪ ʩʨʦʢ ʧʦʢʫʧʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʝʥʝʛ ʧʘʜʘʝʪ ʚ ʩʪʦ ʨʘʟ, ʘ ʟʥʘʯʠʪ, ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʝ ʚʦʩʩʪʘʥʦʚʠʪʩʷ ʥʠʢʦʛʜʘ!  
ʀʥʬʣʷʮʠʷ ʚ ʈʦʩʩʠʠ ʙʦʣʴʰʝ, ʯʪʦ ʝʱʸ ʭʫʞʝ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʯʝʨʝʟ ʘʤʦʨʪʠʟʘʮʠʦʥ-

ʥʳʝ ʦʪʯʠʩʣʝʥʠʷ. 

ʅʝ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʥʝʩʫʨʘʟʥʳʭ ʥʦʨʤʘʭ ʘʤʦʨʪʠʟʘʮʠʠ-

ʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ï ʦʥʠ ʜʦʩʪʘʣʠʩʴ ʦʪ ʉʉʉʈ. ʈʝʘʣʴʥʦ ʚʦʩʩʪʘ-

ʥʦʚʠʪʴ ʩʪʦʠʤʦʩʪʴ (ʥʘʢʦʧʠʪʴ ʜʝʥʴʛʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʤʦʱʥʦʩʪʝʡ) ʤʦʞʥʦ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʧʨʠʙʳʣʠ. 

ʇʨʠ ʪʘʨʠʬʝ ʚ 2 ʨʫʙ/ʢɺʪĀʯ ʠ ʥʫʣʝʚʦʡ ʥʘʣʦʛʦʚʦʡ ʧʨʠʙʳʣʠ, 

ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʩʧʠʩʘʥʦ ʜʦ 1,5 ʨʫʙ/ʢɺʪĀʯĀʚ ʛʦʜ. 

ʊʦʛʜʘ, ʧʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ (ʟʘ ʩʯʸʪ 

ʧʨʠʙʳʣʠ) ʤʦʞʝʪ ʙʳʪʴ ʩʦʢʨʘʱʸʥ ʜʦ: 45000/(8760Ā1.5)=3.4 ʛʦʜʘ. 

ɽʩʣʠ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʟʷʪʳ ʚ ʈʦʩʩʠʡʩʢʦʤ 

ʙʘʥʢʝ ʧʦʜ 20% ʛʦʜʦʚʳʭ, ʪʦ ʟʘ ʧʝʨʠʦʜ ʢʨʝʜʠʪʘ ʚ 3 ʛʦʜʘ 

ʥʘʙʝʛʘʝʪ 60% ʩʫʤʤʳ. ɼʣʷ ʦʧʣʘʪʳ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʫ, 

ʧʦʣʫʯʝʥʥʦʤʫ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʊʕʉ, ʢʘʞʜʦʤʫ 1 ʢɺʪ 

ʤʦʱʥʦʩʪʠ ʧʦʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʝʱʸ ʚ 

ʪʝʯʝʥʠʝ: 3.4Ĭ0.6 = 2.04 ʛʦʜʘ. ɺʩʝʛʦ ʧʨʦʮʝʜʫʨʘ ʚʦʟʚʨʘʪʘ 

ʢʨʝʜʠʪʘ ʠ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʧʦ ʜʦʣʛʦʩʨʦʯʥʳʤ ʢʨʝʜʠʪʘʤ 

ʟʘʪʷʥʝʪʩʷ ʥʘ ʩʨʦʢ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ 8 ʛʦʜʘʤʠ, ʘ ʢʫʧʣʝʥʥʦʝ ʟʘ 

ʩʯyʪ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʢʨʝʜʠʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʘʢ ʠ ʚ ʪʝʢʫʱʝʡ 

ʩʠʪʫʘʮʠʠ, ʥʝ ʦʢʫʧʘʝʪʩʷ ʥʠʢʦʛʜʘ!  

ʆʪʩʶʜʘ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ ʞʝʣʘʥʠʝ ʈɸʆ ɽʕʉ ʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʧʨʠʛʣʘʩʠʪʴ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ 

ʈʦʩʩʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʩʪʨʦʷʪ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʟʘ ʩʚʦʠ ʜʝʥʴʛʠ, ʣʠʙʦ ʙʝʨʫʪ ʢʨʝʜʠʪʳ ʚ 

ʟʘʧʘʜʥʳʭ ʙʘʥʢʘʭ ʧʦʜ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʨʦʮʝʥʪʳ. 

 

ɸʚʪʦʨʳ ʧʨʦʝʢʪʘ ʧʦʧʳʪʘʶʪʩʷ ʧʦʢʘʟʘʪʴ ʚʳʛʦʜʫ ʦʪ 

ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʥʦʚʦʛʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʮʠʢʣʘ ʚ ʈʦʩʩʠʡʩʢʠʭ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʭ ʢʦʤʧʘʥʠʷʭ.  
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ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝ ʠʟʚʝʩʪʥʦ, ʧʦ ʢʘʢʦʡ ʮʝʥʝ ʵʥʝʨʛʦʛʝʥʝ-

ʨʠʨʫʶʱʠʝ ʢʦʤʧʘʥʠʠ ʩʪʘʥʫʪ ʧʨʦʜʘʚʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ ʩʙʳ-

ʪʦʚʳʝ ʢʦʤʧʘʥʠʠ ï ʵʣʝʢʪʨʦʩʝʪʠ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʫʶ ʧʨʠʙʳʣʴ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʪʦʠʤʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʧʨʠʤʝʨ, 2/3 ʧʨʠʙʳʣʠ ʠʟ 1,5 ʨʫʙ/ʢɺʪĀʯ 

ʦʩʪʘʚʠʪʴ ʫ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʭ ʢʦʤʧʘʥʠʡ (ʪʦ ʝʩʪʴ ʜʦ 1.0 

ʨʫʙ/ʢɺʪĀʯ) ʠ 0.5 ʨʫʙʣʷ ʦʩʪʘʚʠʪʴ ʚ ʩʝʪʷʭ. 

ɽʩʣʠ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʝ ʢʦʤʧʘʥʠʠ ʟʘʧʣʘʥʠʨʫʶʪ ʜʦ 

50% ʧʨʠʙʳʣʠ ʦʪʧʨʘʚʠʪʴ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʧʦ-

ʣʦʚʠʥʫ ï ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ (ʧʦ 0.5 ʨʫʙ ʩ ʢʘʞʜʦʛʦ ʧʨʦʠʟʚʝ-

ʜʸʥʥʦʛʦ ʠ ʧʨʦʜʘʥʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʶ 1 ʢɺʪĀʯ), ʪʦ ʟʘ ʛʦʜ 

ʨʘʙʦʪʳ, ʢʘʞʜʳʡ ʨʘʙʦʪʘʶʱʠʡ ʢʨʫʛʣʦʩʫʪʦʯʥʦ 1 ʢɺʪ ʤʦʱʥʦʩʪʠ 

ʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʦ 8760ʢɺʪĀʯĬ0.5 ʨʫʙ = 4380 ʨʫʙʣʝʡ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʫʜʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 1500 ʨʫʙ/ʢɺʪ, ʧʝʨʠʦʜ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: 1500/4 380=0.34 ʛʦʜʘ. 

ʇʝʨʠʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʛʦ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʧʨʠ ʵʪʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʚ ʦʪʨʘʩʣʠ ʧʨʠʙʳʣʴ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʧʨʘʚʠʪʴ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ (ʪʦ, ʯʝʛʦ 

ʩʝʛʦʜʥʷ ʥʝʪ)!?  
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʚʩʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʦʨʘʤ. ʉʪʨʦʠʪʴ ʥʦʚʳʝ ʤʦʱʥʦʩʪʠ ʠ 

ʟʘʤʝʥʷʪʴ ʠʟʥʦʰʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʥʦ ʟʘ ʩʚʦʠ ʟʘʨʘʙʦ-

ʪʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʣʠ ʢʨʝʜʠʪʳ ʙʘʥʢʦʚ. ɿʘʯʝʤ ʦʪʜʘʚʘʪʴ ʧʨʠʙʳʣʴ 

ʠʥʦʩʪʨʘʥʮʘʤ? 

ʂʘʢʦʚʘ ʘʣʴʪʝʨʥʘʪʠʚʘ?  
ɼʦʧʫʩʪʠʤ, ʯʪʦ ʦʪʨʘʩʣʴ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʫʩʪʘʥʦʚʢʝ 

ʜʝʰʸʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ, ʟʘ ʛʨʘʥʠʮʝʡ:  
ɼʚʘ ʛʦʜʘ ʥʘʟʘʜ ʂʆʂʆʄ (ɻʦʩʜʝʧʘʨʪʘʤʝʥʪ ʉʐɸ) 

ʨʘʟʨʝʰʠʣ ʧʨʦʜʘʚʘʪʴ ʚ ʈʦʩʩʠʶ ʩʦʚʨʝʤʝʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ. ɼʦ ʵʪʦʛʦ 50 ʣʝʪ ʙʳʣʦ ʟʘʧʨʝʱʝʥʦ ʧʨʦʜʘʚʘʪʴ ʚ 

ʈʦʩʩʠʶ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʘʨʦʛʘʟʦʚʦʛʦ ʠ ʙʠʥʘʨʥʦʛʦ ʪʝʨʤʦʜʠ-

ʥʘʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ.  
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ʂʇɼ ʧʘʨʦʛʘʟʦʚʦʛʦ ʠ ʙʠʥʘʨʥʦʛʦ ʮʠʢʣʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʚ 1.5 ʠ 2.0 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʂʇɼ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʈɸʆ ɽʕʉ ʈʦʩʩʠʠ, ʘ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʂʆʂʆʄ ʟʘʧʨʝʱʘʝʪ ʧʨʦʜʘʚʘʪʴ ʚ ʈʦʩʩʠʶ (ʧʦʧʨʘʚʢʘ 

ɼʞʦʥʩʦʥʘ-ɺʝʥʠʢʘ ʥʝ ʦʪʤʝʥʝʥʘ ʜʦ ʩʠʭ ʧʦʨ). 

ɺ 2006ʛ. ʚ ʈʦʩʩʠʠ ʚʚʝʜʝʥʘ ʚ ʩʪʨʦʡ ʦʜʥʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ 

ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʇʦʯʝʤʫ ʂʆʂʆʄ ʜʦʧʫʩʪʠʣ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʈʦʩʩʠʶ ʧʝʨʝʜʦʚʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦ-

ʣʦʛʠʡ? 

ʆʪʚʝʪ: ʧʦʪʦʤʫ ʜʦʧʫʩʪʠʣ, ʯʪʦ ʚ ʉʐɸ ʛʦʪʦʚʳ 

ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʥʘ ʙʝʟʪʦʧʣʠʚʥʫʶ ʵʥʝʨʛʝʪʠʢʫ, ʛʜʝ ʪʝʧʣʦʥʦʩʠ-

ʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʳʡ ʠ ʚʝʟʜʝ ʜʦʩʪʫʧʥʳʡ ʠʩʪʦʯʥʠʢ 

ʵʥʝʨʛʠʠ. ʕʪʦʪ ʠʩʪʦʯʥʠʢ ï ʪʝʧʣʦʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʈʘʙʦʪʳ 

ʚ ʉʐɸ ʧʦ ʙʝʟʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʥʘʯʘʣʠʩʴ ʝʱʸ ʚ ʥʘʯʘʣʝ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʉʝʛʦʜʥʷ ʜʚʝ ʛʨʫʧʧʳ ʬʠʨʤ ʚʳʧʫʩʢʘʶʪ ʜʚʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʘʛʨʝʛʘʪʦʚ 

ʙʝʟʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʗʨʢʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʦʜʥʦʡ 

ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʬʠʨʤʘ "WOW Energy ink" (ʉʐɸ) ʩ 

ʧʨʦʧʘʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠ ʬʠʨʤʘ "ORMAT" (ʀʟʨʘʠʣʴ), ʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʬʠʨʤ ï ʬʠʨʤʘ "KRYOPAK", ʫ 

ʢʦʪʦʨʦʡ ɻʘʟʧʨʦʤ ʧʦʢʫʧʘʝʪ ʫʩʪʘʥʦʚʢʠ ʧʦ 100% ʦʞʠʞʝʥʠʶ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ɸʥʘʣʠʪʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ 

ʵʪʠʭ ʠ ʧʦʜʦʙʥʳʭ ʬʠʨʤ, ʪʦʧʣʠʚʦʩʞʠʛʘʶʱʘʷ ʵʥʝʨʛʝʪʠʢʘ ʚʦ 

ʚʩʸʤ ʤʠʨʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʘ ʥʘ ʙʝʟʪʦʧʣʠʚʥʫʶ ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʛʦ ʛʦʜʘ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʛʨʝʛʘʪʳ 

ʙʝʟʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʤʦʛʫʪ ʚʳʧʫʩʢʘʪʴʩʷ ʩ ʟʘʚʦʜʩʢʦʡ 

ʛʦʪʦʚʥʦʩʪʴʶ 100%, ʘ ʘʛʨʝʛʘʪʳ ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʪʳʩ. ʢɺʪ 

(ʤʘʩʩʦʡ ʤʝʥʝʝ 40 ʪʦʥʥ) ʤʦʛʫʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ʇʦ ʧʨʠʙʳʪʠʠ ʥʘ ʤʝʩʪʦ 

ʘʛʨʝʛʘʪʳ ʤʦʛʫʪ ʥʘʯʠʥʘʪʴ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, 

ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʥʠʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʬʠʜʝʨʘ. 

ʉʦʧʦʩʪʘʚʴʪʝ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʩ ʤʠʨʦʚʦʡ ʪʝʥʜʝʥʮʠʝʡ ʥʘ 

ʩʦʟʜʘʥʠʝ ʩʦʪʦʚʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ 

ʵʥʝʨʛʦʛʝʥʝʨʠʨʦʚʘʥʠʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ 

ʩʝʪʴ ʧʦʩʪʨʦʝʥʘ.  
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ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʟʘʤʝʥʳ ʪʦʧʣʠʚʦʩʞʠʛʘʶ-

ʱʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ʨʘʩʧʨʝʜʝʣʸʥʥʫʶ ʩʝʪʴ ʙʝʟʪʦʧʣʠʚʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦ-

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʥʝ ʟʥʘʶʪ ʦʙ ʵʪʦʤ, ʠʣʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʦʧʳʪʢʘʤ ʠʟʤʝʥʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʥʘ ɿʘʧʘʜʝ ʫʥʠʯʠʞʠʪʝʣʴʥʦ ï ʩʥʠʩʭʦʜʠʪʝʣʴʥʦ!? 

ɸʛʨʝʛʘʪʳ ʙʝʟʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʕʆʉ) ʤʦʛʫʪ ʚʳʧʫʩʢʘʪʴʩʷ ʥʘ ʣʶʙʫʶ ʤʦʱʥʦʩʪʴ (ʦʪ 0.4 ɺʪ ʜʦ 

200 ʪʳʩʷʯ ʢɺʪ). ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʛʨʝʛʘʪʦʚ ʕʆʉ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʛʨʝʛʘʪʳ ʤʦʛʫʪ 

ʚʳʧʫʩʢʘʪʴʩʷ ʤʦʪʦʨʥʳʤʠ ʮʝʭʘʤʠ ʣʶʙʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʟʘʚʦʜʦʚ. ʉʝʛʦʜʥʷ ʤʦʪʦʨʥʳʝ ʮʝʭʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʟʘʚʦʜʦʚ 

ʨʘʙʦʪʘʶʪ ʚ ʦʜʥʫ ʩʤʝʥʫ ʠ ʚʳʧʫʩʢʘʶʪ ʚ ʛʦʜ ʜʚʠʛʘʪʝʣʝʡ, 

ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ (ʜʘʞʝ ʚ ʈʦʩʩʠʠ) ʩʦʠʟʤʝʨʠʤʘ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʚʩʝʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʈʦʩʩʠʠ. (ɺ 

ʗʧʦʥʠʠ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʧʫʩʢʘʝʤʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ 

ʟʘʚʦʜʘʤʠ ʜʚʠʛʘʪʝʣʝʡ ʚ 20 ʨʘʟ ʙʦʣʴʰʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱ-

ʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʭ ʢʦʤʧʘʥʠʡ ʗʧʦʥʠʠ). 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʪʦʪ, ʢʪʦ ʚʣʦʞʠʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʚʥʝʜʨʝʥʠʝ ʙʝʟʪʦʧʣʠʚʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʧʦʩʣʝ ʦʩʚʦʝʥʠʷ ʠʭ 

ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʞʝʪ ʟʘ ʧʦʣʛʦʜʘ ï ʛʦʜ ʥʘʚʦʜʥʠʪʴ 

ʨʳʥʦʢ ʵʥʝʨʛʦ-ʛʝʥʝʨʠʨʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʙʝʟʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʘ ʩ ʫʯʸʪʦʤ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, 

ʪʦʣʴʢʦ ʣʝʥʠʚʳʡ ʥʝ ʫʩʪʘʥʦʚʠʪ ʝʛʦ ʫ ʩʝʙʷ ʜʣʷ ʧʦʢʨʳʪʠʷ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʥʫʞʜ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʦʪʦʧʣʝʥʠʠ ʠ ʧʨʝʩʥʦʡ ʚʦʜʝ. 

ɸ ʝʩʣʠ ʨʳʥʦʢ ʜʝʰʸʚʳʭ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚ ʈʦʩʩʠʠ ʟʘʭʚʘʪʠʪ 

ʠʥʦʩʪʨʘʥʥʘʷ ʬʠʨʤʘ? ʅʘʩʝʣʝʥʠʝ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʙʫʜʝʪ 

ʧʦʢʫʧʘʪʴ ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʥʝ ʧʦʢʫʧʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ʫ ʈɸʆ ɽʕʉ.  
ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʕʆʉ, 

ʟʘʢʣʶʯʠʚ ʜʦʛʦʚʦʨ ʥʘ ʛʘʨʘʥʪʠʡʥʦʝ ʠ ʧʦʩʣʝʛʘʨʘʥʪʠʡʥʦʝ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝ ʘʛʨʝʛʘʪʦʚ ʩ ʧʦʢʫʧʘʪʝʣʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʞʝʪ ʠʤʝʪʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦ 320 %. ʆʜʥʦʚʨʝʤʝʥʥʦ, 

ʫ ʧʦʢʫʧʘʪʝʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʝʨʝʟ ʧʦʣʛʦʜʘ ʦʪ ʧʦʢʫʧʢʠ ʠ 

ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʕʆʉ, ʟʘʪʨʘʪʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʠʭ 

ʥʫʞʜ ʪʝʧʣʦʤ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʫʧʘʜʫʪ ʚ 4 ï 5 ʨʘʟ! 
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ʄʝʩʪʘ ʥʝʪ ʜʣʷ ʈɸʆ ɽʕʉ ʠ ʤʦʱʥʳʭ ʵʥʝʨʛʦʛʝʥʝʨʠ-

ʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʚ ʵʪʦʤ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʘʥʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʠ ʪʝʧʣʦʤ. 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʣʦʩʴ ʤʝʩʪʦ ʧʦʜ ʩʦʣʥʮʝʤ ʜʣʷ ʈɸʆ ɽʕʉ, 

ʠʤʝʥʥʦ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʠʮʠ-

ʘʪʦʨʦʤ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ 

ʩʪʨʘʥʳ. 

ʊʦʣʴʢʦ ʪʦʛʜʘ ʈɸʆ ɽʕʉ (ʠʣʠ ʪʦʪ, ʢʪʦ ʚʦʟʥʠʢʥʝʪ ʥʘ ʝʛʦ 

ʤʝʩʪʝ) ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴ, ʠ ʦʙʩʣʫʞʠʚʘʪʴ ʘʛʨʝʛʘʪʳ ʥʦʚʦʡ 

ʵʥʝʨʛʝʪʠʢʠ, ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

320%. 

ɽʩʣʠ ʈɸʆ ɽʕʉ ʭʦʯʝʪ ʫʮʝʣʝʪʴ ʢʘʢ ʠʥʜʫʩʪʨʠʷ (ʘ ʥʝ ʢʘʢ 

ʘʪʘʚʠʟʤ), ʪʦ ʦʪʨʘʩʣʴ ʜʦʣʞʥʘ ʩʘʤʘ ʨʫʢʦʚʦʜʠʪʴ ʥʝʠʟʙʝʞʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʥʝ ʜʦʚʦʣʴʩʪʚʦʚʘʪʴʩʷ ʦʩʪʘʚʣʝʥʥʳʤ ʜʣʷ 

ʥʝʸ ʤʝʩʪʦʤ (ʥʘ ʩʚʘʣʢʝ ʠʩʪʦʨʠʠ ï ʚ ʪʦʤ ʚʠʜʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʘ 

ʥʝ ʧʦʞʝʣʘʝʪ ʨʝʬʦʨʤʠʨʦʚʘʪʴʩʷ!). 

ɽʩʣʠ ɺʘʩ ʥʝ ʫʙʝʜʠʣʠ ʧʨʠʤʝʨʳ ʩ ʂʆʂʆʄ, ʪʦ ʦʙʨʘʱʘʶ 

ɺʘʰʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʈʦʩʩʠʡʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʠʥʠʮʠʠʨʦ-

ʚʘʣʠ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʙʝʟʪʦʧʣʠʚʥʦʛʦ ʣʦʢʦʤʦʪʠʚʘ. ʂʘʢ 

ʤʠʥʠʤʫʤ, ʦʜʥʘ ʦʪʨʘʩʣʴ, ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʝʨʝʩʪʘʥʝʪ 

ʧʦʢʫʧʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʫ ʢʨʫʧʥʳʭ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʠʭ 

ʢʦʤʧʘʥʠʡ ʠ ʧʝʨʝʩʪʘʥʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʩʣʫʛʘʤʠ ʵʣʝʢʪʨʦʩʝʪʝʡ. 

ʂʪʦ ʩʣʝʜʫʶʱʠʡ? ʉʣʝʜʫʶʱʠʤʠ ʤʦʛʫʪ ʩʪʘʪʴ ʦʪʨʘʩʣʠ ʩ 

ʙʦʣʴʰʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʪʘʢʠʝ ʢʘʢ ʟʘʚʦʜʳ ʧʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʫ ʘʣʶʤʠʥʠʷ, ʪʠʪʘʥʘ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʘʣʝʡ, 

ʟʘʚʦʜʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʫʤʘʛʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʦʪʨʘʩʣʠ, 

ʢʘʢ ʧʠʱʝʚʘʷ (ʛʜʝ ʨʘʙʦʪʘʝʪ ʤʥʦʛʦ ʨʘʩʧʳʣʠʪʝʣʴʥʳʭ ʩʫʰʠʣʦʢ, 

ʠʟ ʢʦʪʦʨʳʭ ʪʳʩʷʯʠ ɻʠʛʘʢʘʣʦʨʠʡ ʚ ʩʫʪʢʠ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ 

ʘʪʤʦʩʬʝʨʫ), ʘ ʪʘʢʞʝ ʮʝʤʝʥʪʥʘʷ ï ʤʦʛʫʪ ʩʪʘʪʴ ʵʥʝʨʛʦʛʝʥʝ-

ʨʠʨʫʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʛʦʪʦʚʳʤʠ ʧʨʦʜʘʚʘʪʴ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʶ ʚ ʵʣʝʢʪʨʦʩʝʪʠ ʧʦ ʮʝʥʝ ʥʝ ʥʠʞʝ 20 ʢʦʧʝʝʢ ʟʘ 1 ʢɺʪĀʯ. 

ʀʤ ʧʦʪʨʝʙʫʝʪʩʷ ʝʜʠʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʝʪʴ, ʯʪʦʙʳ ʩʙʳʚʘʪʴ 

ʚʳʨʘʙʦʪʘʥʥʫʶ ʠʟ ʙʨʦʩʦʚʦʛʦ ʪʝʧʣʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ.  

ɸ ʛʝʥʝʨʠʨʫʶʱʠʝ ʢʦʤʧʘʥʠʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʥʫʞʥʳʤʠ! 
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ɺʦʧʨʦʩ: ʋ ʢʦʛʦ ʵʥʝʨʛʦʩʝʪʠ ʦʭʦʪʥʝʝ ʩʪʘʥʫʪ ʧʦʢʫʧʘʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ? ʋ ɺʘʩ (ʟʘ 1,6 ʨʫʙ/ʢɺʪĀʯ) ʠʣʠ ʫ ʧʠʱʝʚʦʡ ʠ 

ʮʝʤʝʥʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʟʘ 0,2 ʨʫʙ/ʢɺʪĀʯ)? 

 

ʂʦʥʢʨʝʪʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʦʪ ʘʚʪʦʨʦʚ ï 

ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʵʥʝʨʛʦʛʝʥʝʨʠʨʫʶʱʝʡ ʢʦʤʧʘʥʠʠ 

ɽʩʣʠ ɺʘʰʝ ʚʝʜʦʤʩʪʚʦ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪ ʜʘʥʥʦʝ 

ʩʦʦʙʱʝʥʠʝ ʠ ʩʪʘʥʝʪ ʫʯʘʩʪʥʠʢʦʤ ʨʘʟʨʘʙʦʪʢʠ ʙʝʟʪʦʧʣʠʚʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ, ʪʦ ɺʘʰʠ ʠʥʪʝʨʝʩʳ, ʢʘʢ ʩʯʠʪʘʶʪ ʘʚʪʦʨʳ ʧʨʦʝʢʪʘ, 

ʚʧʦʣʥʝ ʤʦʞʥʦ ʩʦʚʤʝʩʪʠʪʴ ʩ ʠʥʪʝʨʝʩʘʤʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʦʚ. 

ɽʩʣʠ ɺʳ ʧʨʦʠʛʥʦʨʠʨʫʝʪʝ ʜʘʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ, ʪʦ ʥʘ 

ʧʦʝʟʜ ʚ ʙʫʜʫʱʝʝ ɺʘʤ ʤʝʩʪʦ ʥʠʢʪʦ ʥʝ ʟʘʨʝʟʝʨʚʠʨʫʝʪ. ɸ ʝʩʣʠ ʟʘ 

ʨʫʙʝʞʦʤ ʚʥʝʜʨʷʪ ʕʆʉ ʙʳʩʪʨʝʝ ʥʘʩ, ʧʦʝʟʜ ʚ ʙʫʜʫʱʝʝ ʫʡʜʸʪ 

ʙʝʟ ʈʦʩʩʠʠ! 

ʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ, ʘ ʥʝ ʧʨʦʩʴʙʘ. 

P.S. ɸʚʪʦʨʳ ʟʘʪʷʥʫʣʠ ʧʨʦʮʝʜʫʨʫ ʦʙʱʝʥʠʷ ʩ ʨʝʛʠʦ-

ʥʘʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦʪʦʤʫ, ʯʪʦ ʚʝʣʠ 

ʙʝʟʨʝʟʫʣʴʪʘʪʥʫʶ ʧʝʨʝʧʠʩʢʫ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈɸʆ ɽʕʉ, 

ʈʦʩʥʘʫʢʦʡ, ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ ʠ ʌʉɹ ʠ ʥʝ ʚʠʜʝʣʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʚ ʦʙʱʝʥʠʠ ʩ ʨʝʛʠʦʥʘʤʠ, ʥʦ ʧʠʩʴʤʘ, ʢʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʥʝ 

ʜʦʭʦʜʷʪ ʜʦ ʛʣʘʚʥʳʭ ʯʠʥʦʚʥʠʢʦʚ. ʇʦʣʴʟʘ ʦʪ ʦʙʱʝʥʠʷ ʩ ʯʠʥʦʚ-

ʥʠʢʘʤʠ ʝʩʪʴ: ʧʦʣʫʯʝʥʦ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʧʨʦʜʘʞʫ ʠʟʦʙʨʝʪʝ-

ʥʠʷ ʟʘ ʨʫʙʝʞ. 

ʊʝʧʝʨʴ, ʧʦʥʠʤʘʷ, ʢʫʜʘ ʠʜʪy ʵʥʝʨʛʝʪʠʢʘ ʚ ʈʦʩʩʠʠ, ʧʦʩʣʝ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʨʘʟʚʘʣʝ ʈɸʆ ɽʕʉ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ, 

ʘʚʪʦʨʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʝʩʪʴ ʠ ʜʨʫʛʠʝ ʶʨʠʜʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʚ ʙʳʚʰʝʤ ʈɸʆ ɽʕʉ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝ 

ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʝʤ ʥʝ ʩʚʝʪʣʳʤ ʙʫʜʫʱʝʤ, ʢʦʪʦʨʦʝ ʠʤ ʫʛʦʪʦʚʠʣʠ 

ʤʝʥʝʜʞʝʨʳ ʈɸʆ ɽʕʉ. 

ʆʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʚʠʥʫ ʥʘ ʩʝʙʷ ʟʘ ʟʘʪʷʞʢʫ ʧʝʨʝʛʦʚʦʨʦʚ 

ʘʚʪʦʨʳ ʥʝ ʤʦʛʫʪ ʚʟʷʪʴ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʤʧʘʥʠʡ 

ʠ ʩʘʤʠ ʤʦʛʣʠ ʙʳ ʥʘʙʨʘʪʴ ʚ ʧʦʠʩʢʦʚʠʢʝ ʀʥʪʝʨʥʝʪʘ ʬʨʘʟʫ: 

"ɹʝʟʪʦʧʣʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ", "ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦ-

ʛʠʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ" ʠ ʦʩʦʟʥʘʪʴ ʤʠʨʦʚʳʝ ʪʝʥʜʝʥʮʠʠ 

ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʦʪʨʘʩʣʠ, ʧʦʥʷʪʴ, ʯʪʦ ʛʨʷʜʸʪ ʙʫʤ ʚʥʝʜʨʝʥʠʷ 

ʙʝʟʪʦʧʣʠʚʥʦʡ  ʵʥʝʨʛʝʪʠʢʠ,  ʠ  ʦʩʦʟʥʘʪʴ,  ʢʫʜʘ  ʚʝʜʫʪ  ʦʪʨʘʩʣʴ  
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"ʪʘʣʘʥʪʣʠʚʳʝ" ʤʝʥʝʜʞʝʨʳ, ʠ, ʥʘʚʝʨʥʦʝ, ʧʦ ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʉʐɸ ʠ ʀʟʨʘʠʣʷ. 

 

ɼʣʷ ʪʝʭ, ʢʪʦ ʥʝ ʧʦʥʷʣ.  

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʢʦʧʠʣʦʩʴ ʤʥʦʛʦ ʬʘʢʪʦʚ ʪʦʛʦ, 

ʯʪʦ ʩʪʨʘʥʳ ʅɸʊʆ ʛʦʪʦʚʳ ʢ ʚʥʝʜʨʝʥʠʶ ʙʝʟʪʦʧʣʠʚʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ.  
1. ʂʆʂʆʄ (ɻʦʩʜʝʧ ʉʐɸ ï ʧʦʧʨʘʚʢʘ ɼʞʦʥʩʦʥʘ-ɺʝʥʠʢʘ) 

ʨʘʟʨʝʰʠʣ ʧʨʦʜʘʞʫ ʚ ʈʦʩʩʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʚ 2.2 ʨʘʟʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʚ ʈɸʆ 

ɽʕʉ. ʅʝ ʥʘ 20%, ʘ ʚ 2.2 ʨʘʟʘ! ʇʦʯʝʤʫ ʞʝ ʨʘʟʨʝʰʠʣ? 

ʕʪʦ ʚʦʟʤʦʞʥʳʤ ʩʪʘʣʦ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʉʐɸ ʠ ʅɸʊʆ 

ʛʦʪʦʚʳ ʢ ʚʥʝʜʨʝʥʠʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ï ʙʝʟʪʦʧʣʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ɺ ʩʪʨʘʥʘʭ ʅɸʊʆ ʦʪʣʘʞʝʥ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ 

ʦʨʛʘʥʠʟʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʛʨʘʞʜʘʥ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʝʜʦʤʩʪʚʝʥʥʦ ʨʘʟʥʝʩʸʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʘʥʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ. ɼʣʷ ʵʪʦʛʦ ʦʪʨʘʙʦʪʘʥʳ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʢʘʞʜʦʝ 

ʶʨʠʜʠʯʝʩʢʦʝ ʠʣʠ ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʢʫʧʘʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠʟ ʝʜʠʥʦʡ ʵʥʝʨʛʦʩʝʪʠ, ʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʘ ʠʟʣʠʰʢʠ ʧʨʦʜʘʚʘʪʴ ʚ ʝʜʠʥʫʶ ʩʝʪʴ. 

ʃʦʢʘʣʴʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ. ʉʪʦʠʤʦʩʪʴ ʢʫʧʣʝʥʥʦʛʦ 1 ʢɺʪĀʯ 

ʵʥʝʨʛʠʠ ʤʝʥʴʰʝ, ʯʝʤ ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʘʥʥʦʛʦ 1 ʢɺʪĀʯ ʚ ʝʜʠʥʫʶ 

ʩʝʪʴ. 

3. ʆʨʛʘʥʠʟʦʚʘʥʦ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʣʝʢʪʫʶ-

ʱʠʭ ʜʣʷ ʩʙʦʨʢʠ ʘʛʨʝʛʘʪʦʚ ʙʝʟʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ 

ʀʟʨʘʠʣʝ, ʉʐɸ, ʚ ʩʪʨʘʥʘʭ ʅɸʊʆ. 

4. ʇʦʣʴʟʫʷʩʴ ʧʨʝʡʩʢʫʨʘʥʪʦʤ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʦʩʚʦʝʥ-

ʥʳʭ ʚ ɽʚʨʦʩʦʶʟʝ, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʫʜʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʙʝʟʪʦʧʣʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʞʠʜʘʝʪʩʷ ʥʝ ʚʳʰʝ 100 ɽʚʨʦ ʟʘ 

1 ʢɺʪ ʤʦʱʥʦʩʪʠ. 

ʃʶʙʦʡ ʛʨʘʞʜʘʥʠʥ ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ ʫ ʩʝʙʷ ʥʘ ʙʘʣʢʦʥʝ 

ʘʛʨʝʛʘʪ  ʙʝʟʪʦʧʣʠʚʥʦʡ  ʵʥʝʨʛʝʪʠʢʠ  ʠ  ʧʨʦʜʘʚʘʪʴ  ʵʥʝʨʛʠʶ  ʚ  
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ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ɸʛʨʝʛʘʪ ʦʢʫʧʘʝʪʩʷ ʟʘ ʧʦʣʛʦʜʘ. ɼʘʣʝʝ ʢʘʞʜʳʡ 

1 ʢɺʪ ʝʛʦ ʤʦʱʥʦʩʪʠ ʧʨʠʥʦʩʠʪ ʯʠʩʪʫʶ ʧʨʠʙʳʣʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʥʝ ʤʝʥʝʝ 400 ɽʚʨʦ ʚ ʛʦʜ. ʅʘ ʙʘʣʢʦʥʝ ʤʦʞʝʪ ʨʘʟʤʝʩʪʠʪʴʩʷ 

ʘʛʨʝʛʘʪ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 200 ʢɺʪ. 

5. ʄʦʪʦʨʥʳʝ ʮʝʭʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʟʘʚʦʜʦʚ, ʨʘʙʦʪʘʷ ʚ 

ʪʨʝʪʴʶ ʩʤʝʥʫ (ʩʝʛʦʜʥʷ ʦʥʠ ʨʘʙʦʪʘʶʪ ʚ ʦʜʥʫ, ʠʣʠ ʜʚʝ ʩʤʝʥʳ) 

ʤʦʛʫʪ ʟʘ ʛʦʜ ʚʳʧʫʩʪʠʪʴ ʩʪʦʣʴʢʦ ʙʝʟʪʦʧʣʠʚʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʯʪʦ 

ʠʭ ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʤʦʞʝʪ ʧʨʝʚʳʩʠʪʴ ʚ 2.5 ʨʘʟʘ 

ʩʫʤʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ ʚʩʝʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʥʘ ɿʝʤʣʝ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ, ʚ ʢʦʣʠʯʝʩʪʚʝ, ʚ 1.5 ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʫʶ ʩʫʤʤʘʨʥʫʶ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ 

ʩʪʨʘʥʳ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʜʦʨʦʜʘ 

(ʛʠʜʨʦʣʠʟʦʤ ʚʦʜʳ), ʠ ʧʦʣʫʯʘʪʴ ʚʦʜʦʨʦʜ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʢʦʪʦʨʦʝ 

ʧʝʨʝʢʨʦʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʚ ʙʝʥʟʠʥʝ ʠ ʧʨʠʨʦʜʥʦʤ 

ʛʘʟʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʤʦʞʝʪ ʉʂʆʈʆʇʆ-

ʉʊʀɾʅʆ ʩʢʦʥʯʘʪʴʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ ʫʛʣʝʚʦʜʦʨʦʜ-

ʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʥʘʯʘʪʴʩʷ ʥʘʩʪʫʧʣʝʥʠʝ ʥʘ ʈʦʩʩʠʡʩʢʠʝ ʵʣʝʢʪʨʦ-

ʛʝʥʝʨʠʨʫʶʱʠʝ ʢʦʤʧʘʥʠʠ. 

ʉʪʨʘʥʳ ʅɸʊʆ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʥʝ ʧʦʥʨʘʚʠʪʴʩʷ 

ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʤ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʤ ʩʪʨʘʥʘʤ, ʧʦʪʦʤʫ ʉʐɸ 

ʙʦʨʝʪʩʷ ʟʘ ʪʦ, ʯʪʦʙʳ ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥʘʭ ʥʝ ʙʳʣʦ 

ʷʜʝʨʥʦʛʦ ʦʨʫʞʠʷ. 

ɽʩʣʠ ʈʦʩʩʠʷ ʧʦ ʧʦʚʦʜʫ ʢʦʥʯʠʥʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠʚʘ ʪʦʞʝ ʨʠʩʢʥʸʪ ʨʘʟʤʘʭʠʚʘʪʴ ʦʨʫʞʠʝʤ, 

ʪʦ, ʥʘ ʚʩʷʢʠʡ ʩʣʫʯʘʡ, ʚʙʣʠʟʠ ʈʦʩʩʠʡʩʢʠʭ ʛʨʘʥʠʮ ʨʘʟʚʦʨʘʯʠʚʘ-

ʝʪʩʷ ʩʪʨʘʥʘʤʠ ʅɸʊʆ ʧʨʦʪʠʚʦʨʘʢʝʪʥʘʷ ʩʠʩʪʝʤʘ (ʚ ʇʦʣʴʰʝ ʠ 

ʏʝʭʠʠ). 

ʅʫ, ʪʝʧʝʨʴ ʧʦʥʷʪʥʦ, ʟʘʯʝʤ ɹʫʰ ʩʪʨʦʠʪ ʇʈʆ ʠ ʧʦʯʝʤʫ ʝʛʦ 

ʥʝ ʫʩʪʨʘʠʚʘʝʪ ʀʥʛʦʣʠʥʩʢʘʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ? 

ɺʦʪ ʪʘʢ!  
ʀ ʝʱʸ: ʊʦʣʴʢʦ ʈʦʩʩʠʷ, ʗʧʦʥʠʷ ʠ ʌʨʘʥʮʠʷ ʜʦʛʦʚʦʨʠʣʠʩʴ 

ʟʘʢʘʧʳʚʘʪʴ ʜʝʥʝʞʢʠ ʥʘ ʧʦʣʝ ʯʫʜʝʩ ʚ ʩʪʨʘʥʝ ʦʞʠʜʘʥʠʷ 

ʧʨʦʬʠʪʘ ʦʪ ʫʧʨʘʚʣʷʝʤʦʡ ʪʝʨʤʦʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʩʠʥʪʝʟʘ ʋʊʉ. 

(ʌʨʘʥʮʠʷ ʪʦʞʝ ʥʝ ʯʣʝʥ ʅɸʊʆ, ʘ ʪʦʣʴʢʦ ʥʘʙʣʶʜʘʪʝʣʴ?) 
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ɸ ʪʝʧʝʨʴ ʩʦʦʙʨʘʞʘʡʪʝ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʫ ʈʦʩʩʠʠ ʦʩʪʘ-

ʣʦʩʴ, ʯʪʦʙʳ ʧʨʦʩʥʫʪʴʩʷ, ʧʨʦʚʝʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʩʣʫʰʘʥʠʷ ʠ 

ʜʚʠʥʫʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʚʥʝʜʨʝʥʠʷ ʙʝʟʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. 

ʕʪʦ ʚʨʝʤʷ ʩʦʠʟʤʝʨʠʤʦ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʨʘʜʘʨʦʚ ʠ 

ʇɺʆ ʚ ʇʦʣʴʰʝ!  

 

ʅʦʚʠʟʥʘ ʧʨʦʝʢʪʘ 

ɸʚʪʦʨʳ ʧʨʦʝʢʪʘ çʄɸɻʌ-ʥʝʡʪʨʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘè 

ʧʨʝʜʣʘʛʘʶʪ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʚʦʦʨʫʞʸʥʥʦʩʪʠ ʩʪʨʘʥʳ, ʚ 6 ʨʘʟ, 

ʙʝʟ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ɻʕʉ, ʊʕʎ, ɸʕʉ. 

ʆʩʥʦʚʘ ʧʨʦʝʢʪʘ, ʦʪʢʨʳʪʠʝ ʵʬʬʝʢʪʘ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ ɼʉʇ-ʂʆʈʊʕɾ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʝʝ ʥʠ ʦʜʥʦʤʫ ʧʨʠʥʮʠʧʫ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʬʠʟʠʢʝ. 

ʇʨʠʢʣʘʜʥʳʝ ʩʚʦʡʩʪʚʘ: ʛʝʥʝʨʠʨʫʶʱʠʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʠʩʪʝʤʳ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʝ ʵʥʝʨʛʠʶ ʚʟʨʳʚʘ ʠ ʦʪʙʨʦʩʘ ʤʘʩʩʳ, 

ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʚʝʱʝʩʪʚʘ ʥʘ ʷʜʝʨʥʦʤ, ʘʪʦʤʥʦʤ ʠ ʤʦʣʝʢʫ-

ʣʷʨʥʦʤ ʫʨʦʚʥʝ. 

ʕʬʬʝʢʪ ɼʉʇ-ʂʆʈʊʕɾ, ʚʳʷʚʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʚʝʨʭʩʠʣʴʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʉʉʄʇ ʩ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʧʘʨʘʤʝʪʨʘʤʠ. ʊʝʧʝʨʴ ʚʧʦʣʥʝ ʨʝʘʣʠʟʫ-

ʝʤʳ, ʤʝʯʪʳ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦ ʧʝʨʝʤʝʱʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝ 

ʟʘʚʠʩʠʤʦʤ ʦʪ ʩʨʝʜʳ, ʠ ʧʦʣʫʯʝʥʠʷ ʵʥʝʨʛʠʠ, ʥʝ ʟʘʚʠʩʠʤʦʛʦ ʦʪ 

ʤʝʩʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʙʫʞʜʝʥʠʷ ʙʝʟ ʠʥʝʨʮʠʦʥ-

ʥʦʛʦ ʵʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ. ʊʝʭʥʦʣʦʛʠʠ ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ 

ʉʉʄʇ ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʦʚ ʢʨʫʯʝʥʠʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʩʚʝʨʭʧʨʦʚʦʜʥʠʢʦʚʳʭ ʦʙʲʝʢʪʦʚ (ʜʠʩʢ, ʢʦʣʴʮʦ ʨʦʪʦʨ). 

ʇʨʠʢʣʘʜʥʳʝ ʩʚʦʡʩʪʚʘ ʩʤ. çʇʨʘʡʩ ï ʃʠʩʪè. 

ʅʦʚʳʡ ʩʧʦʩʦʙ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʋʄ-1000 

ʢɺʪ/ʢʛ. 

 

ɺʦʟʤʦʞʥʦʩʪʠ ʂʆʈʊʕɾ ʪʝʭʥʦʣʦʛʠʡ 

ʊʝʭʥʠʯʝʩʢʠʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʥʠʞʝʩʣʝʜʫʶʱʝʝ. 
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1. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦ 100 ʢɺʪ ʤʦʱʥʦʩʪʠ ʠ 

ʩʨʝʜʥʝʡ ʜʦ 1000 ʢɺʪ. 

2. ʋʩʪʘʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʷʜʦʤ ʩ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʩ ʧʨʝʜʝʣʴʥʦʡ ʤʠʥʠʤʠʟʘʮʠʝʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʃʕʇ. 

4. ʅʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʯʘʡʰʝʛʦ ʫʨʦʚʥʷ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʩʥʷʪʠʝ ʚʦʧʨʦʩʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩ-

ʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ. 

5. ʆʙʝʩʧʝʯʝʥʠʝ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʣʦʢʦʚ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

6. ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦ ʨʘʟʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʪʦʢʘ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ. 

 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʝʢʪʘ 

 

ɺʝʟʜʝ, ʛʜʝ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʧʦʥʠʤʘʥʠʝ, ʯʪʦ ʪʘʢʦʝ 

ʙʝʟʪʦʧʣʠʚʥʘʷ ʥʝʡʪʨʘʣʴʥʘʷ, ʊʝʩʣʘ ʵʥʝʨʛʝʪʠʢʘ, ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʟʘʜʳʭʘʶʱʝʡʩʷ ʧʨʠʨʦʜʝ, ʥʝ ʩʧʨʘʚʣʷʶʱʝʡʩʷ ʩ ʚʘʨʚʘʨʩʢʠʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʚʩʝʛʦ ʠ ʚʩʷ. 

ʇʨʠʢʣʘʜʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʝʢʪʘ ʄɸɻʌ ʂʆʈʊʕɾ-

ʪʝʭʥʦʣʦʛʠʡ, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʠ ʨʘʩʯʸʪʘ ʦʙʲʝʢʪʦʚ ʠ 

ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝ ʚʨʝʜʦʥʦʩʥʦʝ ʨʘʟʚʠʪʠʝ ʮʠʚʠʣʠ-

ʟʘʮʠʠ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʧʨʠʨʦʜʝ. 

40 ʣʝʪ ʚʝʜʸʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʯʥʘʷ ʤʳʩʣʴ ʠʤʝʝʪ 

ʨʷʜ ʦʰʠʙʦʯʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ, ʪʘʢ ʢʘʢ ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʚʝʜʸʪʩʷ 

ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠ̫ʤʠ ʦ ʧʦʜʭʦʜʘʭ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʠʩʪʝʤ. 

 

ʋʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ ʪʦʣʴʢʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʥʮʝʧʮʠʠ ʨʘʙʦʪʳ 

ʵʥʝʨʛʦʩʠʩʪʝʤ ʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʝʜʩʪʘ-

ʚʣʝʥʠʡ.  
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ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʩʫʱʝʩʪʚʣʝʥʳ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʦʝʢʪʘ ʄɸɻʌ, ʥʦʚʦʛʦ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʠʟʤʝʥʝʥʠʡ ʩʪʘʣʦ 

ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ɼʉʇ-ʂʆʈʊʕɾ ʪʝʭʥʦʣʦʛʠʡ. (ʇʨʠʢʣʘʜʥʳʝ 

ʩʚʦʡʩʪʚʘ). 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʦʝʢʪʘ 

 

ʃʦʢʘʣʴʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʝʪ 

ʜʠʟʝʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʥʝ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʥʦ ʠ ʚʦ ʚʩʤy 

ʤʠʨʝ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʫʩʧʝʰʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʧʨʠ 

ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʠ ʫʜʘʣʥyʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ, ʠ ʥʝ ʜʘʪy 

ʩʝʨʴʟyʥʦʛʦ ʧʦʚʦʜʘ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʢʠʭ-ʣʠʙʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʝʛʦ 

ʠʟʜʝʨʞʝʢ ʧʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ. ʂʆʈʊʕɾ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʪ ʤʥʦʛʦʢʨʘʪʥʦ ʩʥʠʟʠʪʴ ʠʟʜʝʨʞʢʠ ʫʜʘʣʥyʥʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ. ʕʪʦʪ ʧʦʪʨʝʙʠʪʝʣʴ  ï 70% ʥʘʩʝʣʝʥʠʷ ʇʣʘʥʝʪʳ. 

 

ʅʝʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʝʭʦʜ ʢ ʥʦʚʳʤ ʂʆʈʊʕɾ 

ʪʝʭʥʦʣʦʛʠʷʤ 

 

1. ʄʦʜʝʨʥʠʟʘʮʠʷ ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʜʘʩʪ 

ʫʚʝʣʠʯʝʥʠʝ ʦʪʜʘʚʘʝʤʦʡ ʤʦʱʥʦʩʪʠ ʜʦ 30 %, ʚ ʩʝʪʴ ʧʦʪʨʝʙʣʝ-

ʥʠʷ, ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ/ʢʘʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʠ ʙʝʟ ʢʘʨʜʠ-

ʥʘʣʴʥʳʭ ʜʦʨʘʙʦʪʦʢ ʤʦʜʝʨʥʠʟʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

2. ʉʦʟʜʘʥʠʝ ɺʕʋ-ʂʆʈʊʕɾ, ʟʘʚʠʩʠʤʳʭ ʦʪ ʛʠʜʨʦ- ʠ 

ʪʝʧʣʦʪʦʧʣʠʚʘ ʜʘʩʪ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʛʝʥʝʨʘʪʦʨʦʚ ʜʦ 6 ʨʘʟ. (ʊʦʣʴʢʦ ʨʝʞʠʤʳ ʟʘʧʫʩʢʘ).  

3. ɺʕʋ-ʂʆʈʊʕɾ, ʥʝʟʘʚʠʩʠʤʳʭ, ʧʨʠ ʚʳʚʦʜʝ ʥʘ 

ʨʘʩʯʪyʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʪʝʧʣʦ, ʙʝʟ ʩʞʠʛʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʪʦʧʣʠ-

ʚʘ. (ʇʦʣʥʘʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ). 

ʉʚʦʡʩʪʚʘ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʚʳʚʝʩʪʠ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʘʱʝʥʥʦʩʪʴ ʣʶʙʦʡ ʩʪʨʘʥʳ ʥʘ ʥʦʚʳʡ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʫʨʦʚʝʥʴ.  
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ɿʘʢʣʶʯʝʥʠʝ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʧʨʦʝʢʪʘ ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʦ ʩʦʟʜʘ-

ʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʦʪ ʠʩʪʦʯʥʠʢʦʚ 

ʪʦʧʣʠʚʘ ʵʥʝʨʛʦʩʠʩʪʝʤ, ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʣʦʢʘʣʴʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʛʝʥʝʨʠʨʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʕʪʦ ʜʘʪy 

ʧʝʨʩʧʝʢʪʠʚʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʵʥʝʨʛʦʩʠʩʪʝʤ. ʉʦʟʜʘʚʘʝʤʳʝ ʣʦʢʘʣʴʥʳʝ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʙʫʜʫʪ 

ʝʜʠʥʳ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ ʚʩʝʤʠ ʚʠʜʘʤʠ ʵʥʝʨʛʠʠ: 

ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ, ʪʝʧʣʦʤ, ʛʦʨʷʯʝʡ ʚʦʜʦʡ. ʉʪʦʠʤʦʩʪʴ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʵʥʝʨʛʦʩʠʩ-

ʪʝʤ. 

ɺʝʨʦʷʪʥʳʝ ʨʠʩʢʠ 

 

ʈʠʩʢ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʪʦʣʴʢʦ 

ʦʜʠʥ, ʦʛʨʦʤʥʝʡʰʠʝ ʩʨʝʜʩʪʚʘ ʙʨʦʰʝʥʥʳʝ ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪ-

ʚʦʤ ʥʘ ʧʦʠʩʢʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʘʣʴʪʝʨʥʘʪʠʚʳè ʚ ʵʥʝʨʛʝʪʠʢʝ 

ʠ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʪʨʘʥʩʧʦʨʪʘ, ʥʝʩʦʠʟʤʝʨʠʤʳ ʩʦ 

ʩʨʝʜʩʪʚʘʤʠ, ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ, ʫʪʝʯʢʘ, ʨʘʟʛʨʦʤ ʠ 

ʙʘʥʢʨʦʪʩʪʚʦ ʵʪʦ ʤʘʣʘʷ ʪʦʣʠʢʘ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʙʝʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʪʫʩʘ ʠ ʧʨʠʦʨʠʪʝʪʘ. ʇʦʨʷʜʢʘ 80% ʩʨʝʜʩʪʚ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʭʨʘʥʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʰʧʠʦʥʘʞʘ ʚʦ 

ʚʩʝʭ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷʭ. 

 

P.S.: ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠʤʝʝʪʩʷ ʥʝʛʘʪʠʚʥʳʡ 

ʦʧʳʪ.  

http://mpn.mosreg.ru/events_planning/240.  

ɼʉʇ-ʂʆʈʊʕɾ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʧʨʠʢʣʘʜʥʳʝ ʩʚʦʡʩʪʚʘ 

ʇʨʦʝʢʪʘ ʄɸɻʌ: 

*ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʧʨʦʝʢʪʘ ʄɸɻʌ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 

30 ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʩʚʦʡʩʪʚ 

ʂʆʈʊʕɾ ʪʝʭʥʦʣʦʛʠʡ.  

 

 

http://mpn.mosreg.ru/events_planning/240.html
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʦʢʨʘʱʝʥʠʷ:  

 

ʇʨʦʝʢʪ ʄɸɻʌ ï ʄʥʦʛʦʮʝʣʝʚʦʡ ɸʧʧʘʨʘʪ ɻʨʠʙʦʚʠʜʥʦʡ 

ʌʦʨʤʳ, ʥʘʟʚʘʥʠʝ ʩ 1960 ʛ. ʧʨʠʥʘʜʣʝʞʠʪ ɹʝʨʝʞʥʦʤʫ ɹʦʨʠʩʫ 

ɺʘʩʠʣʴʝʚʠʯʫ (ʦʙʣʘʩʪʴ ï ʘʵʨʦʜʠʥʘʤʠʢʘ), ʚ ʧʨʦʜʦʣʞʝʥʠʝ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʘʟʚʘʥʠʝ ʄɸɻʌ 

ʦʩʪʘʣʦʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

ɺʕʋ ï ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ. 

ɼʉʇ ï ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʴ. 

ʂʆʈʊʕɾ ï ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʡ ʪʦʨʦʠʜʘʣʴʥʳʡ 

ʵʣʝʢʪʨʦʥʥʳʡ ʞʛʫʪ (ʚʠʭʨʴ). 

ʉʉʄʇ ï ʩʚʝʨʭʩʠʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 

 

ɺʠʥʦʛʨʘʜʦʚ ʖʨʠʡ ɽʚʛʝʥʴʝʚʠʯ, ɹʝʨʝʞʥʦʡ ɸʣʝʢʩʘʥʜʨ 

ɹʦʨʠʩʦʚʠʯ, ʀʛʥʘʪʦʚ ɹʦʨʠʩ ʅʠʢʦʣʘʝʚʠʯ, ʂʦʨʤʦʚ ɽ.ɻ. 

 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʖ. ɽ. ɺʠʥʦʛʨʘʜʦʚʘ ʠ ɸ. ɹ. ɹʝʨʝʞʥʦʛʦ. 

http://alekberezhnoj.narod.ru/ 

http://www.eifgaz.ru/novayenerget.htm 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

http://alekberezhnoj.narod.ru/
http://www.eifgaz.ru/novayenerget.htm
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ʂʦʧʠʷ 

 

ɺ ʌʝʜʝʨʘʣʴʥʫʶ ɸʥʪʠʤʦʥʦʧʦʣʴʥʫʶ ʉʣʫʞʙʫ ʈʌ 

ʅʘʯʘʣʴʥʠʢʫ ʌɸʉ ʈʌ ʛʦʩʧʦʜʠʥʫ ɸʨʪʝʤʴʝʚʫ ʀ.ʖ. 

ɺ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ 

ʛʦʩʧʦʜʠʥʫ ʤʠʥʠʩʪʨʫ ʌʫʨʩʝʥʢʦ ɸ.ɸ. 

 

 

   çɺʪʦʨʦʤʫ ʥʘʯʘʣʫè ï ʚʪʦʨʦʡ ʅʶʨʥʙʝʨʛ! 
 

ʊʝ çʛʦʩʧʦʜʘ-ʪʦʚʘʨʠʱʠè, ʢʦʪʦʨʳʝ ʜʦ ʩʠʭ ʧʦʨ ʧʨʦʧʦʚʝʜʫ-

ʶʪ ʨʝʣʠʛʠʦʟʥʫʶ ʜʦʛʤʫ çʚʪʦʨʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠè ï 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ï ʧʘʪʝʥʪʦʚʘʥʥʘʷ ʙʘʥʜʘ ʧʨʦʡʜʦʭ ʠ 

ʥʘʧʸʨʩʪʦʯʥʠʢʦʚ. ʂʦʛʜʘ ʚ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ ʦʥʠ ʙʳʣʠ 

ʧʨʠʜʚʦʨʥʳʤʠ ʟʚʝʟʜʦʯʸʪʘʤʠ, ʦʙʣʘʩʢʘʥʥʳʤʠ ʧʘʨʪʠʡʥʦ-

ʥʦʤʝʥʢʣʘʪʫʨʥʦʡ ʩʚʦʣʦʯʴʶ, ï ʦʥʠ ʪʫʧʦ ʩʘʞʘʣʠ ʚ ʧʩʠʭʫʰʢʠ 

ʚʩʝʭ ʠʥʘʢʦʤʳʩʣʷʱʠʭ ʠʣʠ ʜʦʚʦʜʠʣʠ ʥʝʩʦʛʣʘʩʥʳʭ ʜʦ ʠʥʬʘʨʢʪʘ. 

ʄʥʦʛʠʝ ʪʳʩʷʯʠ ʟʘʙʠʪʳʭ ʠ ʟʘʪʨʘʚʣʝʥʥʳʭ ʠʤʠ ʠʥʘʢʦʤʳʩʣʷʱʠʭ 

ʫʯʸʥʳʭ! ʊʦʪʘʣʴʥʳʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ ʛʝʥʦʮʠʜ!  

ɺʳ ʯʪʦ, ʜʫʤʘʝʪʝ ʥʘ ɿʘʧʘʜʝ ʠʥʘʯʝ? ï ʂʘʢ ʙʳ ʥʝ ʪʘʢ!  

ʀʤʝʥʥʦ ʚ ʨʘʟʛʘʨ ʛʦʨʙʘʯʸʚʩʢʦʡ ʧʝʨʝʩʪʨʦʡʢʠ, ʚ ʢʦʥʮʝ 

ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ, ʥʘ ɿʘʧʘʜʝ ʧʦʜʥʷʣʠ ʛʦʣʦʚʫ ʫʯʸʥʳʝ, 

ʢʦʪʦʨʳʝ ʥʘʙʨʘʣʠʩʴ ʩʤʝʣʦʩʪʠ ʚʳʩʪʫʧʠʪʴ ʩ ʢʨʠʪʠʢʦʡ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ "ʘʙʩʦʣʶʪʥʳʭ ʠʩʪʠʥ". ʂʦʥʢʨʝʪʥʦ: ʚ 1991 ʛʦʜʫ 

ʥʘ ʚʝʩʴ ʤʠʨ (ʥʘ ʚʝʩʴ!) ʥʘʰʣʦʩʴ (ʩʣʘʚʘ ɹʦʛʫ!) ʭʦʪʴ ʪʨʦʝ 

ʤʷʪʝʞʥʳʭ ʫʯʸʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʩʤʝʣʠ ʫʯʨʝʜʠʪʴ ʠ ʠʟʜʘʚʘʪʴ 

ʥʝʟʘʚʠʩʠʤʳʝ (ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʜʠʢʪʘʪʘ) 

ʥʘʫʯʥʳʝ ʞʫʨʥʘʣʳ ʧʦ ʬʠʟʠʢʝ. ʇʝʨʝʯʠʩʣʷʶ: (1) ʞʫʨʥʘʣ 

"ɻʘʣʠʣʝʝʚʘ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ", ʉʐɸ, ʰʪʘʪ ʂʦʣʦʨʘʜʦ, ʛ. 

ɹʘʣʴʜʝʨ, ʛʣ. ʨʝʜʘʢʪʦʨ ï ʧʦʯʸʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ʂʦʣʦʨʘʜʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʦʯʸʪʥʳʡ ʯʣʝʥ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩ-

ʪʚʘ ʇʸʪʨ ɹʝʢʤʘʥ, (2) ʞʫʨʥʘʣ "ɸʧʝʡʨʦʥ", ʂʘʥʘʜʘ, ʧʨʦʬʝʩʩʦʨ 

ʈʦʙʝʨʪ ʂʠʡʟ, (3) ɾʫʨʥʘʣ "ɾʈʌʄ", ʈʦʩʩʠʷ, ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ 

ɺʣʘʜʠʤʠʨ ʈʦʜʠʦʥʦʚ. ɾʫʨʥʘʣ ʇʝʪʨʘ ɹʝʢʤʘʥʘ ʚʳʭʦʜʠʣ ʚʩʝʛʦ 

ʣʠʰʴ ʜʚʘ ʛʦʜʘ (1990-1991) ʧʦʢʘ ʵʪʦʛʦ ʩʚʝʪʣʦʛʦ ʜʫʰʦʡ 

"ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʜʦʥʢʠʭʦʪʘ" ʥʝ ʟʘʨʝʟʘʣʠ ʘʤʝʨʠʢʘʥʩʢʠʝ ʧʘʣʘʯʠ  
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ʚ ʙʝʣʳʭ ʭʘʣʘʪʘʭ ʦʪ ʥʝʩʫʱʝʩʪʚʫʶʱʝʛʦ ʫ ʥʝʛʦ ʨʘʢʘ (ʦʙ ʵʪʦʤ 

ʚʘʤ ʨʘʩʩʢʘʞʝʪ ʧʝʨʚʳʡ ʫʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩ-

ʢʦʛʦ ʆʙʱʝʩʪʚʘ ɸ.ʀ. ɿʝʤʣʠʥʩʢʠʡ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʣ ʚ ʪʝ 

ʪʨʘʛʠʯʝʩʢʠʝ ʜʥʠ ʪʝʣʝʬʦʥʥʫʶ ʩʚʷʟʴ ʩ ʇʝʪʨʦʤ ɹʝʢʤʘʥʦʤ ʠ ʝʛʦ 

ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ). ʈʦʙʝʨʪ ʂʠʡʟ, ʧʦʥʷʚ ʠʩʪʠʥʫ ʧʨʠʯʠʥʫ ʩʤʝʨʪʠ 

ʇʝʪʨʘ ɹʝʢʤʘʥʘ, ʠʩʧʫʛʘʚʰʠʩʴ ï ʧʨʝʢʨʘʪʠʣ ʩʚʦʶ ʠʟʜʘʪʝʣʴʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ï ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʠʤʝʝʤ 

ʚʦ ʚʩʸʤ ʤʠʨʝ (!) ʦʜʠʥ ʝʜʠʥʩʪʚʝʥʥʳʡ ʤʷʪʝʞʥʳʡ ʥʘʫʯʥʳʡ 

ʞʫʨʥʘʣ ɾʈʌʄ ("ɾʫʨʥʘʣ ʈʫʩʩʢʦʡ ʌʠʟʠʯʝʩʢʦʡ ʄʳʩʣʠ"), 

ʢʦʪʦʨʳʡ ʠʟʜʘʸʪ ʚʦʪ ʫʞʝ 20 ʣʝʪ ʚʘʰ ʧʦʢʦʨʥʳʡ ʩʣʫʛʘ, ï 

ʧʨʝʜʩʝʜʘʪʝʣʴ ʈʫʩʩʢʦʛʦ ʌʠʟʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ ɺʣʘʜʠʤʠʨ 

ʈʦʜʠʦʥʦʚ. ɺʦʪ ʪʝʢʩʪ ʤʦʝʛʦ ʦʙʩʪʦʷʪʝʣʴʥʦʛʦ ʜʦʢʣʘʜʘ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ "ʂʨʘʭ ʚʪʦʨʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʠʢʠ", ʩ ʢʦʪʦʨʳʤ 

ʷ ʚʳʩʪʫʧʠʣ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʅʦʚʳʝ 

ʠʜʝʠ ʚ ʝʩʪʝʩʪʚʦʟʥʘʥʠʠè, ʚ  ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ, ʚ 1996 ʛʦʜʫ: 

 http://zhurnalrusskayamysl.ru/2post/4/3.htm   

ɽʩʣʠ ʚʘʤ ʥʝʜʦʩʫʛ ʧʨʦʯʠʪʘʪʴ ʚʩʸ ʧʦ ʢʨʠʪʠʢʝ (ʠ ʥʘʫʯʥʦʡ, 

ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ) ʚʪʦʨʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦ-

ʜʠʥʘʤʠʢʠ ʚ ʞʫʨʥʘʣʘʭ ɾʈʌʄ, ʪʦ ʧʦʯʠʪʘʡʪʝ ʭʦʪʷ ʙʳ ʚʦʪ ʵʪʫ 

ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʫʶ ʙʨʦʰʶʨʫ ʤʦʩʢʦʚʩʢʦʛʦ ʫʯʸʥʦʛʦ ʅ.ɽ. 

ɿʘʝʚʘ "ɹʝʟʪʦʧʣʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ (ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʷ, ʧʨʦʛʥʦ-

ʟʳ)", 2000ʛ.  http://ruslabor.narod.ru/Zaev_N.E._Bestopl.htm.  

 ʉʪʘʣʦ ʙʳʪʴ, ʩ ʵʪʠʤʠ ʥʝʛʦʜʷʷʤʠ ʩʧʦʨʠʪʴ ʙʝʩʧʦʣʝʟʥʦ: ʦʥʠ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ï ʙʝʰʝʥʳʝ ʩʦʙʘʢʠ ʚ ʯʝʣʦʚʝʯʴʝʤ ʦʙʣʠʯʠʠ.  

ʀʪʘʢ, ï ʧʨʝʩʣʦʚʫʪʦʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ "ʚʪʦʨʦʝ ʥʘʯʘʣʦ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ".  

ʗ ʚʘʩ ʜʦʣʞʝʥ ʨʘʟʦʯʘʨʦʚʘʪʴ, ʛʦʩʧʦʜʘ ʤʠʥʠʩʪʨʳ: ʥʘʫʢʦʡ ï 

ʚ ʵʪʦʤ çʥʘʯʘʣʝè ʵʪʦʡ çʪʝʨʤʦʜʠʥʘʤʠʢʠè ï ʥʫ ʩʦʚʩʝʤ ʥʝ 

ʧʘʭʥʝʪ. ï ʉʧʣʦʰʥʦʝ ʥʘʜʫʚʘʪʝʣʴʩʪʚʦ!  

ɺʦ-ʧʝʨʚʳʭ, çʪʝʨʤʦ-ʜʠʥʘʤʠʢʘè ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʪʝʨʤʦ-ʩʪʘʪʠʢʦʡ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʠʛʜʝ ʥʝ ʦʧʝʨʠʨʫʝʪ 

ʧʦʥʷʪʠʝʤ çʚʨʝʤʷè. ʅʘ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʫʢʘʟʳʚʘʝʪ ʧʫʙʣʠʯʥʦ (!), 50 ʣʝʪ ʢ ʨʷʜʫ (!) ʄʦʣʯʘʥʦʚ ɸʣʴʙʝʨʪ 

ʄʘʢʘʨʴʝʚʠʯ, ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʢʝ 

ʇʫʱʠʥʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ, ʦʜʠʥ ʠʟ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ ʩʦʚʝʪʩʢʦʡ ʚʦʜʦʨʦʜʥʦʡ ʙʦʤʙʳ, ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʡ  

http://zhurnalrusskayamysl.ru/2post/4/3.htm 
http://ruslabor.narod.ru/Zaev_N.E._Bestopl.htm
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ʫʯʸʥʳʡ, ʥʘʫʯʥʳʡ ʵʢʩʧʝʨʪ ʞʫʨʥʘʣʘ "ɾʈʌʄ". ɼʘ ʩʲʝʟʜʠʪʝ ʢ 

ʥʝʤʫ ʚ ʇʫʱʠʥʦ-ʥʘ-ʆʢʝ! ʆʥ ʚʘʤ ʚ ʫʩʪʥʦʡ ʙʝʩʝʜʝ ʵʪʫ çʪʝʨʤʦï

ʩʪʘʪʠʢʫè ʠ ʝʸ ʥʘʛʣʳʭ ʧʨʦʧʦʚʝʜʥʠʢʦʚ ʪʘʢʠʤ ʛʫʩʪʳʤ ʧʦʢʨʦʝʪ 

çʧʦʟʦʨʦʤè, ʯʪʦ ʤʘʣʦ ʥʠʢʦʤʫ ʥʝ ʧʦʢʘʞʝʪʩʷ. ï ʉʲʝʟʜʠʪʝ! 

ʏʝʩʪʥʦʝ ʩʣʦʚʦ ï ʥʝ ʧʦʞʘʣʝʝʪʝ!  

ɺʦ-ʚʪʦʨʳʭ, ʚʦʪ, ʧʨʦʬʝʩʩʦʨ ʂ.ɸ. ʇʫʪʠʣʦʚ, ʘʚʪʦʨ 

ʫʯʝʙʥʠʢʦʚ ʠ ʩʦʚʩʝʤ ʜʘʞʝ ʥʝ ʛʣʫʧʳʡ ʯʝʣʦʚʝʢ, ʩʢʨʫʧʫʣʸʟʥʦ 

ʧʨʠʚʦʜʠʪ ʚʩʝ 18 ʬʦʨʤʫʣʠʨʦʚʦʢ çʚʪʦʨʥʘʯʪʝʨè, ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʚ ʤʠʨʦʚʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝ ʵʪʠ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ï ʪʦʞʜʝʩʪʚʝʥʥʳ!!! ʊʝʧʝʨʴ ʩʧʨʘʰʠʚʘʝʤ: ʘ 

ʥʘʭʨʝʥʘ ʥʘʚʦʜʠʪʴ ʪʝʥʴ ʥʘ ʧʣʝʪʝʥʴ ʪʘʢʠʤ ʩʣʦʚʝʩʥʳʤ 

ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʧʦʥʦʩʦʤ?  

ʆʪʚʝʯʘʝʤ: ʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʝʛʯʝ ʙʳʣʦ ʦʙʤʘʥʳʚʘʪʴ 

ʵʪʠʤʠ ʩʘʤʳʤʠ 18-ʶ çʥʘʧʸʨʩʪʢʘʤʠè ʥʘʠʚʥʳʭ ʠ ʜʦʚʝʨʯʠʚʳʭ.  

ʀ ʯʪʦ ʞʝ ʚʳ ʜʫʤʘʝʪʝ, ï ʩ ʢʘʢʠʭïʪʘʢʠʭ ʧʦʨ ʵʪʠ ʧʨʦʡʜʦʭʠ 

ʠ ʥʝʛʦʜʷʠ ʜʫʨʘʯʘʪ ʧʫʙʣʠʢʫ?  

ʆʪʚʝʯʘʝʤ: ʘ ʩʦ ʚʨʝʤʸʥ ʘʞ ʩʘʤʦʛʦ ʄʠʭʘʠʣʘ ɺʘʩʠʣʴʝʚʠʯʘ 

ʃʦʤʦʥʦʩʦʚʘ! ʇʦʯʠʪʘʡʪʝ ʩʘʤʠ, ʢʘʢ ʤʝʪʢʦ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ 

ʥʘʰ ʨʫʩʩʢʠʡ ʛʝʥʠʡ ʝʱʸ 250 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʨʘʟʦʙʣʘʯʘʣ ʠ 

ʚʳʚʦʜʠʣ ʥʘ ʯʠʩʪʫʶ ʚʦʜʫ ʵʪʠʭ ʥʘʧʸʨʩʪʦʯʥʠʢʦʚ, ʩ ʠʭ ʙʨʝʜʦ-

ʚʳʤʠ çʪʝʧʣʦʨʦʜʘʤʠè ʠ çʬʣʦʛʠʩʪʦʥʘʤʠè... ʕʪʫ ʦʢʦʣʦʥʘʫʯʥʫʶ 

ʧʘʪʝʥʪʦʚʘʥʥʫʶ ʰʧʘʥʫ ʄʠʭʘʡʣʦ ɺʘʩʠʣʴʝʚʠʯ ʦʪʢʨʳʪʦ ʥʘʟʳʚʘʣ 

ʧʨʠʜʫʨʢʘʤʠ... ʅʦ ʢʘʢ ʞʝ ʞʠʚʫʯʘ ʵʪʘ ʟʘʨʘʟʘ! ʅʝʪ, ʚʳ ʪʦʣʴʢʦ 

ʚʜʫʤʘʡʪʝʩʴ: 300 ʣʝʪ ʢ ʨʷʜʫ, ʥʘʯʠʥʘʷ ʩ ʤʦʣʦʜʦʡ ʇʘʨʠʞʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʜʚʘʜʮʘʪʠ "ʙʝʩʩʤʝʨʪʥʳʭ ʦʣʠʤʧʠʡʮʝʚ", ï  ʵʪʠ 

ʧʨʦʡʜʦʭʠ ʚ ʤʘʥʪʠʷʭ ʚʝʰʘʶʪ ʥʘ ʫʰʠ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ 

ʘʢʘʜʝʤʠʯʝʩʢʫʶ ʣʘʧʰʫ ʦʙ "ʘʙʩʦʣʶʪʥʦʡ ʩʫʙʩʪʘʥʮʠʠ" ï 

ʕʥʪʨʦʧʠʠ ʊʝʧʣʦʨʦʜʦ-ʬʣʦʛʠʩʪʦʥʦʚʥʝ. ɼʦ ʩʠʭ ʧʦʨ!  

ʂʦʨʦʯʝ, ï ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠ-

ʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʚ ʢʦʪʦʨʳʡ ʟʘʚʝʣʠ ʦʨʪʦʜʦʢʩʘʣʴʥʳʝ 

ʧʨʦʧʦʚʝʜʥʠʢʠ çʚʪʦʨʥʘʯʪʝʨè, ï ʥʝʦʙʭʦʜʠʤʦ ʩʨʦʯʥʦ ʦʨʛʘ-

ʥʠʟʦʚʳʚʘʪʴ ʚʪʦʨʦʡ ʅʶʨʥʙʝʨʛʩʢʠʡ ʧʨʦʮʝʩʩ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʵʪʘ ʪʨʠʞʜʳ ʥʦʙʝʣʝʚʩʢʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʘʢʘʜʝʤʠʯʝʩʢʘʷ 

ʩʚʦʣʦʯʴ ʥʝ ʜʦʚʝʣʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʦ ʪʨʝʪʴʝʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʟʘ 

ʧʝʨʝʜʝʣ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚʝʜʴ ʧʦ "ʚʪʦʨʦʤʫ 

ʥʘʯʘʣʫ" ʜʘʞʝ ʜʫʤʘʪʴ ʟʘʧʨʝʱʝʥʦ ʦ ʥʝ-ʪʦʧʣʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʝ.  




