
 

 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 
 

ʂʘʬʝʜʨʘ ʤʦʩʪʽʚ ʽ ʪʫʥʝʣʽʚ, ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʙʫʜʽʚʝʣʴʥʦʾ 

ʤʝʭʘʥʽʢʠ 
 

 

03-05-127ʄ 
 

 

ʄɽʊʆɼʀʏʅɯ ɺʂɸɿɯɺʂʀ 
ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʢ̒ʪʫ 

ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

çʇʨʦʝʢʪʫʚʘʥʥʷ ʤʦʩʪʽʚ ʽ ʪʨʫʙ (ʩʧʝʮʽʘʣʴʥʠʡ ʢʫʨʩ) 
ʟ ʢʫʨʩʦʚʠʤ ʧʨʦʻʢʪʦʤè 

ʥʘ ʪʝʤʫ çʈʦʟʨʘʭʫʥʦʢ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʦʟʨʽʟʥʦʾ 

ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʨʦʛʦʥʦʚʦʾ ʙʫʜʦʚʠ ʘʚʪʦʜʦʨʦʞʥʴʦʛʦ ʤʦʩʪʫè 
ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ 

ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ ʧʨʦʛʨʘʤʦʶ çʄʦʩʪʠ ʽ ʪʨʘʥʩʧʦʨʪʥʽ 

ʪʫʥʝʣʽè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè 

ʚʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ 
 

 

 
ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʦʶ 

ʨʘʜʦʶ ʟ ʷʢʦʩʪʽ ʅʅɯɹɸ  
ʇʨʦʪʦʢʦʣ ˉ 8 ʚʽʜ 27.06.2024 ʨ. 
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ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫ ʟ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʇʨʦʝʢʪʫʚʘʥʥʷ ʤʦʩʪʽʚ ʽ ʪʨʫʙ 

(ʩʧʝʮʽʘʣʴʥʠʡ ʢʫʨʩ) ʟ ʢʫʨʩʦʚʠʤ ʧʨʦʻʢʪʦʤè ʥʘ ʪʝʤʫ: çʈʦʟʨʘʭʫʥʦʢ 
ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʨʦʟʨʽʟʥʦʾ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʨʦʛʦʥʦʚʦʾ 

ʙʫʜʦʚʠ ʘʚʪʦʜʦʨʦʞʥʴʦʛʦ ʤʦʩʪʫè ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʟʘ ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʶ 
ʧʨʦʛʨʘʤʦʶ çʄʦʩʪʠ ʽ ʪʨʘʥʩʧʦʨʪʥʽ ʪʫʥʝʣʽè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 192 

çɹʫʜʽʚʥʠʮʪʚʦ ʪʘ ʮʠʚʽʣʴʥʘ ʽʥʞʝʥʝʨʽʷè ʚʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. 

[ɽʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ] / ʇʦʜʚʦʨʥʠʡ ɸ. ɺ., ʊʨʘʯ ʈ. ɺ. ï ʈʽʚʥʝ : 

ʅʋɺɻʇ, 2024. ï 43 ʩ. 
 

ʋʢʣʘʜʘʯʽ: ʇʦʜʚʦʨʥʠʡ ɸ. ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʦʩʪʽʚ ʽ 

ʪʫʥʝʣʽʚ, ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ; ʊʨʘʯ ʈ. ɺ., 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʤʦʩʪʽʚ ʽ ʪʫʥʝʣʽʚ, ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ. 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʚʠʧʫʩʢ ï ʊʨʘʯ ɺ. ʄ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, 
ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʤʦʩʪʽʚ ʽ ʪʫʥʝʣʽʚ, ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ. 

 
ʂʝʨʽʚʥʠʢ ʛʨʫʧʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʦʾ ʧʨʦʛʨʘʤʠ ʊʨʘʯ ɺ. ʄ.  
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ɺʉʊʋʇ 

 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʨʦʛʦʥʦʚʽ ʙʫʜʦʚʠ 
ʩʪʘʶʪʴ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʫʯʘʩʥʠʭ ʪʠʧ̔ʚ ʤʝʪʘʣʝʚʠʭ 

ʤʦʩʪʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ 

ʪʘ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʽ. 
ʆʩʦʙʣʠʚʽʩʪʶ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʦʚ  ̒

ʧʦʻʜʥʘʥʥʷ ʚ ʻʜʠʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʫ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʪʘ ʤʝʪʘʣʝʚʠʭ ʙʘʣʦʢ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʾʾ 

ʞʦʨʩʪʢʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʽʟ ʤʝʪʘʣʝʚʦʶ. ʇʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʶʪʴʩʷ 
ʚʠʪʨʘʪʠ ʤʝʪʘʣʫ ʥʘ ʪʽ ʧʦʷʩʠ ʩʪʘʣʝʚʠʭ ʙʘʣʦʢ, ʜʝ ʨʦʟʤʽʱʝʥʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʧʣʠʪʘ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʦʜʘʪʢʦʚʦʛʦ ʘʨʤʫʚʘʥʥʷ ʩʘʤʦʾ ʧʣʠʪʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʪʨʘʜʠʮʽʡʥʦʶ 
ʧʣʠʪʦʶ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ.  

ʐʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʽ ʤʦʩʪʠ 

ʥʘʙʫʣʠ ʥʝ ʣʠʰʝ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʣʷʭʘʭ, ʘʣʝ ʽ ʥʘ ʟʘʣʽʟʥʠʮʷʭ. 

ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʘʪʝʨʽʘʣ 
ʟʘʣʽʟʦʙʝʪʦʥʥʦ ʾʧʣʠʪʠ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʤʦʩʪʽʚ ʜʣʷ ʨʦʟʨʽʟʥʠʭ 

ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʦʚ, ʜʝ ʧʣʠʪʘ ʩʪʠʩʢʘʻʪʴʩʷ ʧʦ ʚʩʽʡ ʩʚʦʾʡ ʜʦʚʞʠʥʽ, ʘ 

ʩʪʘʣʝʚʘ ʙʘʣʢʘ, ʟʘʛʘʣʦʤ, ʨʦʟʪʷʛʫʻʪʴʩʷ. ʈʘʮʽʦʥʘʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʝʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʨʦʛʦʥʦʚʠʭ ʙʫʜʦʚ ʜʣʷ 

ʨʦʟʨʽʟʥʠʭ ʪʘ ʥʝʨʦʟʨʽʟʥʠʭ ʙʘʣʢʦʚʠʭ ʩʠʩʪʝʤ ʧʨʦʣʴʦʪʘʤʠ ʚʽʜ 30 ʜʦ 

120 ʤ. 
ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʨʦʟʨʦʙʣʝʥʦ ʟʛʽʜʥʦ ʩʠʣʘʙʫʩʫ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ çʇʨʦʝʢʪʫʚʘʥʥʷ ʤʦʩʪʽʚ ʽ ʪʨʫʙ (ʩʧʝʮʽʘʣʴʥʠʡ ʢʫʨʩ) ʟ 

ʢʫʨʩʦʚʠʤ ʧʨʦʻʢʪʦʤè. 

ʂʫʨʩʦʚʠʡ ʧʨʦʢ̒ʪ ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʚʜʘʥʥʷ. 
ʂʦʞʝʥ ʩʪʫʜʝʥʪ ʚʠʙʠʨʘʻ ʟʘʚʜʘʥʥʷ ʟʛʽʜʥʦ ʯʦʪʠʨʠʟʥʘʯʥʦʛʦ ʰʠʬʨʫ, 

ʱʦ ʚʠʜʘʻʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ. ɿʘ ʥʠʤ ʟ ʨʠʩ.1 ʪʘ ʪʘʙʣ.1 ʚʠʙʠʨʘʶʪʴʩʷ 

ʚʠʭʽʜʥʽ ʜʘʥʽ. ɺʩʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚʧʠʩʫʶʪʴʩʷ ʫ ʧʦʷʩʥʶʶʯʫ ʟʘʧʠʩʢʫ. 
ʂʫʨʩʦʚʠʡ ʧʨʦʢ̒ʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʨʘʬʽʯʥʦʛʦ ʘʨʢʫʰʫ ʬʦʨʤʘʪʫ 

ɸ1 ʪʘ ʧʦʷʩʥʶʶʯʦʾ ʟʘʧʠʩʢʠ ʥʘ 30é40 ʩʪʦʨʽʥʦʢ. ʉʢʣʘʜ 

ʧʦʷʩʥʶʶʯʦʾ ʟʘʧʠʩʢʠ: ʚʩʪʫʧ, ʚʠʭʽʜʥʽ ʜʘʥʽ, ʟʙʽʨ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ 
ʨʦʟʨʘʭʫʥʦʢ ʧʣʠʪʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʨʦʟʨʘʭʫʥʦʢ ʙʘʣʢʠ 

ʧʨʦʛʦʥʦʚʦʾ ʯʘʩʪʠʥʠ. 

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʜʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʘʪʝʨʽʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ [8]. 
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1. ɺʀʍɯɼʅɯ ɼɸʅɯ ɼʆ ʈʆɿʈɸʍʋʅʂʋ ʊɸ 

ʂʆʅʉʊʈʋʖɺɸʅʅʗ ʇʈʆɻʆʅʆɺʆɰ ɹʋɼʆɺʀ 

 
ʄʝʪʦʶ ʧʨʦʝʢʪʫ ʻ ʟʘʜʘʯʘ ʟʘʧʨʦʝʢʪʫʚʘʪʠ ʤʦʩʪʦʚʫ 

ʢʦʥʩʪʨʫʢʮʽʶ (ʤʽʩʪ, ʝʩʪʘʢʘʜʫ, ʰʣʷʭʦʧʨʦʚʽʜ ʘʙʦ ʚʽʘʜʫʢ) ʟ 

ʩʪʘʣʝʚʠʤʠ ʧʨʦʣʽʪʥʠʤʠ ʙʫʜʦʚʘʤʠ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʽʡ (ʤʽʩʴʢʽʡ ʘʙʦ 
ʟʘʣʽʟʥʠʯʥʽʡ) ʜʦʨʦʟʽ ʟʛʽʜʥʦ ʟʘʚʜʘʥʥ ̫ ʢʘʬʝʜʨʠ. ɿʘʚʜʘʥʥʷ 

ʚʠʙʠʨʘʻʪʴʩʷ ʟʘ ʯʦʪʠʨʤʘ ʮʠʬʨʘʤʠ ʰʠʬʨʫ ʩʪʫʜʝʥʪʘ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ, ʢʦʞʥʘ ʮʠʬʨʘ ʻ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ 

ʜʘʥʠʭ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʧʨʠʚʝʜʝʥʠʭ ʚ ʪʘʙʣ.1 ʽ ʥʘ ʨʠʩ.1.  
ɼʦʨʦʛʘ ʧʝʨʝʪʠʥʘʻ ʧʝʨʝʰʢʦʜʫ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ. ʗʢʱʦ ʤʽʩʪ 

ʧʝʨʝʪʠʥʘʻ ʟʘʣʽʟʥʠʯʥʫ ʜʦʨʦʛʫ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʟʘʣʽʟʥʠʯʥʠʭ ʰʣʷʭʽʚ, 

ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦ  ʁʧôʷʪʠ. 
ɺʠʙʨʘʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʥʝʦʙʭʽʜʥʦ ʟʘʧʠʩʘʥʽ ʥʘ ʧʝʨʰʽʡ ʩʪʦʨʽʥʮʽ 

ʧʦʷʩʥʶʶʯʦʾ ʟʘʧʠʩʢʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʰʠʬʨʫ ʚʠʜʘʥʦʛʦ ʚʠʢʣʘʜʘʯʝʤ. 

 

ʈʠʩ.1. ʇʨʦʬʽʣʽ ʧʝʨʝʭʦʜʫ ʤʝʪʘʣʝʚʦʛʦ ʤʦʩʪʘ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʨʠʩ.1. ʇʨʦʬʽʣʽ ʧʝʨʝʭʦʜʫ ʤʝʪʘʣʝʚʦʛʦ ʤʦʩʪʘ 
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ʊʘʙʣʠʮʷ 1. 

*ʉ ï ʰʠʨʠʥʘ ʨʦʟʜʽʣʷʁ ʯʦʾ ʩʤʫʛʠ, ʧʨʠʡʤʘʻʪʴʩʷ ʥʝ ʤʝʥʰʦ  ʁ2ʤ. 
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ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʚʠʧʘʜʦʢ ʤʦʩʪʦʚʦʾ ʩʧʦʨʫʜʠ. 

ʄʽʩʪ ʟ ʛʘʙʘʨʠʪʦʤ ɻ ʧʨʦ̒ʢʪʫʻʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʜʦʨʦʟʽ ɯɯɯ 

ʪʝʭʥʽʯʥʦʾ ʢʘʪʝʛʦʨʽʾ (ʨʠʩ. 1) ʽ ʤʘʻ ʜʚʘ ʪʨʦʪʫʘʨʠ ʰʠʨʠʥʦʶ Tl  
[4, 

ʧ.1.31] ʢʦʞʝʥ. 

ʄʽʩʪ ʨʦʟʽʙô̒ ʤʦ ʫʟʜʦʚʞ ʥʘ ʧʨʦʛʦʥʠ ʜʦʚʞʠʥʦʶ ʢʦʞʥʦʛʦ nl  [7, 

ʧ.2.3]. ʇʨʦʛʦʥʦʚʘ ʙʫʜʦʚʘ ʟ ʜʦʚʞʠʥʦʶ nl  [4, ʧ.1.20] ʤʘʪʠʤʝ 

ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʨʦʣʽʪ, ʨʠʩ. 3ʙ: 

302 .ll np Ö-= , 

ʪʫʪ 0,3ʤ ï ʮʝ ʧʦʣʦʚʠʥʘ ʰʠʨʠʥʠ ʧʨʦʤʽʞʥʦʛʦ ʫʩʪʦʶ. 

ʅʝʩʫʯʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʛʦʥʦʚʦʾ ʙʫʜʦʚʠ ʟʘʧʨʦʝʢʪʫʻʤʦ ʫ 
ʚʠʛʣʷʜ ̔ ʜʚʦʭ ʩʫʮʽʣʴʥʦʩʪʽʥʯʘʪʠʭ ʟʚʘʨʥʠʭ ʙʘʣʦʢ, ʱʦ ʤʘʶʪʴ 

ʜʚʦʪʘʚʨʦʚʠʡ ʧʝʨʝʨʽʟ ʟ ʚʠʩʦʪʦʶ ʩʪʽʥʢʠ [8, ʧ.22.1] 

ps lh ö
÷

õ
æ
ç

å
·=

20

1

15

1
. 

ʆʙôʻʜʥʘʥʥʷ ʙʘʣʦʢ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʥʦʶ ʧʣʠʪʦʶ ʧʨʦʾʟʥʦʾ 

ʯʘʩʪʠʥʠ ʧʨʦʻʢʪʫʻʪʴʩʷ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʤʽʮʥʠʭ ʙʦʣʪʽʚ.  

 

 
ʈʠʩ. 2. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʛʦʥʦʚʦʾ ʙʫʜʦʚʠ ʤʦʩʪʘ 
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ʈʠʩ. 3. ʇʣʘʥ (ʘ), ʬʘʩʘʜ (ʙ) ʪʘ ʧʦʟʜʦʚʞʥʽ ʧʨʦʻʢʮʽʾ ʧʨʦʛʦʥʦʚʦʾ ʙʫʜʦʚʠ ʤʦʩʪʘ (ʚ) 

 

ɻʦʣʦʚʥʽ ʙʘʣʢʠ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʤʦʩʪʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 
ʨʦʟʪʘʰʫʻʤʦ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 6ʤ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʙʽʣʴʰʦʾ 
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ʚʽʜʩʪʘʥʽ ʥʝʦʙʭʽʜʥʝ ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʧʦʟʜʦʚʞʥʽʭ ʙʘʣʦʢ 

(ʧʨʦʛʦʥʽʚ) [8, ʧ.22.3]. ɺʽʜʩʪʘʥʴ ʤʽʞ ʦʩʷʤʠ ʛʦʣʦʚʥʠʭ ʙʘʣʦʢ ʛl  

ʧʨʠʡʤʝʤʦ ʪʘʢʦʶ (ʨʠʩ.2), ʱʦʙ ʜʦʚʞʠʥʘ ʢʦʞʥʦʛʦ ʢʦʥʩʦʣʴʥʦʛʦ 

ʟʚʠʩʫ ʯʘʩʪʠʥʠ ʧʣʠʪʠ cl  
ʥʝ ʙʫʣʘ ʙʽʣʴʰʦʶ ʟʘ ʧʦʣʦʚʠʥʫ ʚʽʜʩʪʘʥʽ 

ʤʽʞ ʧʦʚʟʜʦʚʞʥʽʤʠ ʙʘʣʢʘʤʠ.  
ʗʢʱʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʧʦʟʜʦʚʞʥʽʭ 

ʙʘʣʦʢ (ʜʦʧʦʤʽʞʥʠʭ ʧʨʦʛʦʥʽʚ), ʪʦ ʥʝʦʙʭʽʜʥʝ ʚʣʘʰʪʫʚʘʥʥʷ 

ʧʦʧʝʨʝʯʥʠʭ ʚô̫ ʟʝʡ ï ʧʣʦʩʢʠʭ ʬʝʨʤ ʩʪʝʨʞʥʷʤʠ ʷʢʠʭ ʻ ʢʫʪʠʢʦʚʽ 
ʧʨʦʬʽʣʽ, ʱʦ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫʟʜʦʚʞ ʧʨʦʛʦʥʫ ʟ ʧʝʚʥʠʤ ʢʨʦʢʦʤ 

ʧʣd  (ʨʠʩ. 3ʙ, ʚ). ʉʘʤʽ ʜʦʧʦʤʽʞʥʽ ʧʦʟʜʦʚʞʥʽ ʙʘʣʢʠ ʩʧʠʨʘʶʪʴʩʷ ʥʘ 

ʧʦʧʝʨʝʯʥʽ ʚô̫ ʟʽ ʽ ʤʘʶʪʴ ʚʠʜ ʩʫʮʽʣʴʥʦʩʪʽʥʯʘʩʪʦʾ ʟʚʘʨʥʦʾ ʙʘʣʢʠ 
ʚʠʩʦʪʦʶ 0,4ʤ, ʷʢʘ, ʷʢʱʦ ʚʦʥʘ ʦʜʥʘ, ʨʦʟʪʘʰʦʚʘʥʘ ʚʟʜʦʚʞ ʦʩʽ 

ʧʨʦʛʦʥʦʚʦʾ ʙʫʜʦʚʠ ʘʙʦ, ʷʢʱʦ ʾʭ ʜʝʢʽʣʴʢʘ, ʟ ʦʜʥʘʢʦʚʠʤ ʢʨʦʢʦʤ 

ʤʽʞ ʛʦʣʦʚʥʠʤʠ ʙʘʣʢʘʤʠ [8, ʧ.22.3]. ʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ ʤʘʶʪʴ ʚʩʽ ʟʚʘʨʥʽ ʟô̒ ʜʥʘʥʥʷ. 
ʄʦʥʪʘʞʥʽ ʟô̒ ʜʥʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʠʩʦʢʦʤʽʮʥʠʭ ʙʦʣʪʽʚ ʽʟ ʩʪʘʣʽ ʤʘʨʢʠ 40ʍ ñʩʝʣʝʢʪò. ʄʘʪʝʨʽʘʣʦʤ 

ʧʨʦʛʦʥʫ ʪʘ ʛʦʣʦʚʥʠʭ ʙʘʣʦʢ ʻ ʩʪʘʣʴ 390-14 ɻ2ɸʌɼ ʽʟ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʦʧʦʨʦʤ 355=yR ʄʇʘ [4, ʪ.4.4] ʪʘ ʤʦʜʫʣʝʤ 

ʧʨʫʞʥʦʩʪʽ 
510062 Ö= .E ʄʇʘ [4, ʪ.4.11]. ɻʦʣʦʚʥʽ ʙʘʣʢʠ 

ʧʨʦʣʽʪʥʦʾ ʙʫʜʦʚʠ ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʟ ʤʦʥʪʘʞʥʠʭ ʙʣʦʢʽʚ. ɰʭ ʜʦʚʞʠʥʘ 

ʙʽʣʷ ʫʩʪʦʾʚ ʨʽʚʥʘ ʢʨʦʢʫ ʧʣʦʩʢʠʭ ʬʝʨʤ ʚʟʜʦʚʞ ʧʨʦʣʴʦʪʫ ʧʣʶʩ 

0,3ʤ; ʚ ʧʨʦʣʴʦʪʽ ʮʷ ʜʦʚʞʠʥʘ ʢʨʘʪʥʘ 2 ʢʨʦʢʘʤ ʧʣʦʩʢʠʭ ʬʝʨʤ (ʨʠʩ. 
3ʚ). 

ɿʘʣʽʟʦʙʝʪʦʥʥʘ ʧʣʠʪʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʤʘʻ ʪʦʚʱʠʥʫ 20ʩʤ  ̔ʫ 

ʧʨʦʛʦʥʽ ʟʘʧʨʦʢ̒ʪʦʚʘʥʘ ʽʟ ʟʙʽʨʥʠʭ ʙʣʦʢʽʚ, ʱʦ ʤʘʶʪʴ ʢʽʥʮʝʚ ̔

ʜʽʣʷʥʢʠ ʟ ʤʦʥʦʣʽʪʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ. ʋ ʧʨʦʮʝʩʽ ʤʦʥʪʘʞʫ ʙʣʦʢʠ 
ʧʣʠʪʠ ʩʧʠʨʘʶʪʴ ʥʘ ʛʦʣʦʚʥʽ ʙʘʣʢʠ ʪʘ ʧʨʦʛʦʥʠ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʥʠʢʘʶʪʴ ʧʦʟʜʦʚʞʥʽʡ ʰʦʚ ʥʘʜ ʩʝʨʝʜʥʴʦʶ ʛʦʣʦʚʥʦʶ ʙʘʣʢʦʶ ʽ 

ʧʦʧʝʨʝʯʥʽ ʰʚʠ ʯʝʨʝʟ ʢʦʞʥʽ ʧʽʚ ʢʨʦʢʫ ʧʣʦʩʢʠʭ ʬʝʨʤ. ʇʦʧʝʨʝʯʥʠʡ 
ʦhʚ ʤʘʻ ʰʠʨʠʥʫ 0,125ʤ, ʧʦʟʜʦʚʞʥʽʡ ï 0,06ʤ. ɹʝʪʦʥʦʤ 

ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ ɺ35 ʟ bR

=17.5ʄʇʘ [4, ʪ. 3.6]. ʇʣʠʪʘ ʘʨʤʦʚʘʥʘ ʘʨʤʘʪʫʨʦʶ ʢʣʘʩʫ ɸ-ɯɯɯ. 

ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʫ ʧʦʧʝʨʝʯʥʠʭ ʩʪʠʢʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʧʣʠʪ 

ʧʦʟʜʦʚʞʥ ̫ ʘʨʤʘʪʫʨʘ ʥʝ ʩʪʠʢʦʚʘʥʘ, ʪʦʤʫ ʚ ʨʦʟʨʘʭʫʥʢʘʭ 
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ʧʦʟʜʦʚʞʥʶ ʘʨʤʘʪʫʨʫ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʠ ʥʝ ʧʨʠʡʤʘʻʤʦ ʜʦ 

ʫʚʘʛʠ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʦʩʷʤʠ ʩʫʤʽʞʥʠʭ ʩʤʫʛ ʨʫʭʫ ʧʨʠʡʤʘʻʤʦ ʥʝ 
ʤʝʥʰʝ 3ʤ [4, ʧ. 2.15], ʰʠʨʠʥʠ ʩʤʫʛ ʙʝʟʧʝʢʠ ʚʠʙʠʨʘʪʁʴʩʷ ʟʘ [4, 

ʧ. 1.31]. 

ɼʦʨʦʞʥʽʡ ʦʜʷʛ ʟʘʛʘʣʴʥʦʶ ʪʦʚʱʠʥʦʶ H  ʩʢʣʘʜʝʥʦ ʟ ʮʝʤʝʥʪʥʦʾ 
ʩʪʷʞʢʠ ʪʦʚʱʠʥʦʶ 0,03ʤ, ʛʽʜʨʦʽʟʦʣʷʮʽʾ ï 0,01ʤ, ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ï 

0,04ʤ ̔ ʘʩʬʘʣʴʪʙʝʪʦʥʫ ï 0,08ʤ. 

 

2. ʈʆɿʈɸʍʋʅʆʂ ʇʃʀʊʀ ʇʈʆɰɿʅʆɰ ʏɸʉʊʀʅʀ 

 

2.1. ɿʙʽʨ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʧʣʠʪʫ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ 

 

ʇʦʩʪʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

ʇʣʠʪʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʧʣʠʪʘ ʟ 

ʢʦʥʩʦʣʴʥʦʶ ʯʘʩʪʠʥʦʶ, ʱʦ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʛʦʣʦʚʥʫ ʙʘʣʢʫ ʪʘ 

ʜʦʧʦʤʽʞʥʠʡ ʧʨʦʛʽʥ (ʨʠʩ.2). ʅʘʩʪʫʧʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʚʝʜʝʥʦ 
ʜʣʷ ʪʘʢʦʾ ʰʠʨʠʥʠ ʤʦʩʪʫ ʜʝ ̔ʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʜʥʦʤʫ 

ʜʦʧʦʤʽʞʥʦʤʫ ʧʨʦʛʦʥ̔ ʫʟʜʦʚʞ ʦʩʽ ʤʦʩʪʘ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥ ̔ ʧʨʦʛʨʘʤʥʦʛʦ 
ʢʦʤʧʣʝʢʩʫ çʃʠʨʘè. 

ɺʠʟʥʘʯʠʤʦ ʚʝʣʠʯʠʥʫ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 1ʤ
2
 ʧʣʠʪʠ 

ʫ ʧʨʦʤʽʞʢʫ ʤʽʞ ʛʦʣʦʚʥʦʶ ʙʘʣʢʦʶ ʪʘ ʜʦʧʦʤʽʞʥʠʤ ʧʨʦʛʦʥʦʤ 
ʟʛʽʜʥʦ ʪʘʙʣ. 2. ʇʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʢʣʘʜʝʥʝ ʟ ʚʣʘʩʥʦʾ ʚʘʛʠ 

ʧʣʠʪʠ ʪʘ ʚʘʛʠ ʰʘʨʽʚ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʪʘʙʣʠʮʽ 2  

ʚʠʙʨʘʥʽ ʟ [4, ʧ.2.10]. 
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ʊʘʙʣʠʮʷ 2. 

 
ʊʠʤʯʘʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

ʅʘʚʘʥʪʘʞʝʥʥʷ ɸ-15. 

ʋ ʚʠʧʘʜʢʫ ʠhʨʠʥʽ ʢʦʣʽʾ ʩʤʫʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ɸ-15 ʤb 6.02=  

ʪʘ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ ʦʜʥʫ ʢʦʣʽ ʢʁʅ/ʤ 35.7
2

7.14

2
==

v
[4, 

ʧ.2.11] ʽ ʧʨʠ ʪʦʚʱʠʥʽ ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʤH 16.0=  ʰʠʨʠʥʘ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʧʨʦʣʴʦʪʫ ʧʣʠʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

                            92.016.026.0221 =Ö+=+= Hbb ʤ.                  (1) 

ʂʦʣʝʩʦ ʚʽʟʢʘ ɸ-15 ʤʘʻ ʜʦʚʞʠʥʫ ʜʦʪʠʢʫ ʜʦ ʧʦʢʨʠʪʪʷʤ ʫʟʜʦʚʞ 

ʨʫʭʫ ʤa 2.02=  [4, ʨʠʩ.2.1]. ɺʽʜʧʦʚʽʜʥʦ ʧʦʧʝʨʝʢ ʧʨʦʣʴʦʪʫ ʧʣʠʪʠ 

ʜʦʚʞʠʥʘ ʧʣʦʱʘʜʢʠ ʧʨʠʢʣʘʜʝʥʥʷ ʪʠʩʢʫ ʚʽʜ ʢʦʣʝʩʘ ɸ-15 ʫ 
ʚʠʧʘʜʢʫ ʩʝʨʝʜʠʥʠ ʧʨʦʛʦʥʫ ʧʣʠʪʠ: 

                                    
3

222

g

ʧʨ

l

ʅʘʘ ++= ,                                  (2) 
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ʘʣʝ ʥʝ ʤʝʥʰʝ 
23

2 gl
Ö , gl  - ʚʽʜʩʪʘʥʴ ʤʽʞ ʛʦʣʦʚʥʠʤʠ ʙʘʣʢʘʤʠ. 

ʊʘʢ ʷʢ ʚʟʜʦʚʞ ʨʫʭʫ ʚʽʟʢʘ ɸ-15 ʚʽʜʩʪʘʥʴ ʤʽʞ ʡʦʛʦ ʦʩʷʤʠ ʩʢʣʘʜʘʻ 

1,5ʤ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʛʣʷʥʫʪʠ ʦʜʥʦʯʘʩʥʫ ʜʽʶ ʜʚʦʭ ʡʦʛʦ 

ʦʩʝʡ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʛʘʣʴʥʘ ʰʠʨʠʥʘ ʢʦʥʪʘʢʪʫ: 

                                 
3

2251 2

g

ʧʨ

l

ʅa.ʘ +++=¡ .                             (3) 

 
ʈʦʙʦʯʫ ʰʠʨʠʥʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʣʠʰʝ ʦʜʥʦʤʫ ʢʦʣʝʩʫ, ʧʨʠʡʤʝʤʦ: 

ʧʨʧʨ ʘʘ ¡=
2

1
, 

ʘʣʝ ʥʝ ʤʝʥʰʦ  ʁʥʽʞ 

750
23

1
.

lg
+ . 

ɺʦʜʥʦʯʘʩ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʣʝʩʦ ʚʽʟʢʘ ɸ-15 

                                     
ʢʅ 5.73

2

147

2
==ɸʊʈ .                                (4) 

ʂʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠ ʩʤʫʛʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥ ̔ ɸ-15 

ʧʨʠʡʤʘʻʪʴʩʷ 151.v,f =g ; ʜʣʷ ʚʽʟʢʘ ɸ-15 ï 51.B,f =g  [4, ʧ.2.29ʙ]. 

ɼʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠ ʩʤʫʛʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥ ̔ ɸ-15 ï 

( )11 =+m , ʜʣʷ ʚʽʟʢʘ ɸ-15 ï ( ) 311 .=+m  [4, ʧ.2.28.2]. 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥ:ɹ 

                  
( ) 458

2

714
1151

2
1 .

.
.

v
g v,fv =ÖÖ=+= mg ʢʅ/ʤ,                (5) 

             
( ) 33143

2

147
3151

2
1 ...

P
P AT

B,fB =ÖÖ=+= mg ʢʅ.              (6) 



13 
 

 

 
ʈʠʩ.4. ɼʦ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʪʘ 

ʧʦʧʝʨʝʯʥʦ ʾʩʠʣʠ ʚ ʧʣʠʪʽ ʚʽʜ ʪʠʤʯʘʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ɸ-15 
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      ʈʦʟʨʘʭʦʚʫʶʯʠ ʝʣʝʤʝʥʪʠ ʤʦʩʪʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʤʽʮʥʽʩʪʴ 

ʪʘ ʩʪʽʡʢʽʩʪʴ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʜʚʘ ʤʦʞʣʠʚʠʭ ʧʨʦʝʢʪʥʠʭ 

ʚʠʧʘʜʢʠ ʨʦʟʤʽʱʝʥʥʷ ʨʫʭʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʧʝʨʝʢ ʤʦʩʪʦʚʦʾ 
ʩʧʦʨʫʜʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ 

ʝʬʝʢʪ ʚ ʝʣʝʤʝʥʪʘʭ ʤʦʩʪʘ: 1- ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʚʠʧʘʜʦʢ; 2- 

ʚʠʧʘʜʦʢ ʨʝʤʦʥʪʫ. 
      ɽʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʚʠʧʘʜʢʦʤ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʧʦ 

ʰʠʨʠʥʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʤʦʩʪʫ, ʚʠʢʣʶʯʘʶʯʠ ʩʤʫʛʠ ʙʝʟʧʝʢʠ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʨʦʻʢʪʥʘ ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ ʥʘʚʘʥʪʘʞʝʥʥʷ ɸʂ 

(ʚʦʜʥʦʯʘʩ ʚʽʩʴ ʢʨʘʡʥʴʦʾ ʩʤʫʛʠ ɸʂ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʣʠʞʯʦ  ʁ
1,5ʤ ʚʽʜ ʣʽʥʽʾ ʨʦʟʜʽʣʷʶʯʦʾ ʧʨʦʾʟʥʫ ʯʘʩʪʠʥʫ ʪʘ ʩʤʫʛʫ ʙʝʟʧʝʢʠ) 

ʦʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʥʘ ʦʜʥʦʤʫ ʘʙʦ ʦʙʦʭ ʪʨʦʪʫʘʨʘʭ ʟʘʜʘʥʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʥʘʪʦʚʧʫ (ʧ.2.27 [4]), ʱʦ ʤʘʻ ʚʠʛʣʷʜ 
ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʽʚʥʦʤ̔ ʨʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

ʘ) ʥʘ ʪʨʦʪʫʘʨʠ ʤʽʩʴʢʠʭ ʤʦʩʪʽʚ ʪʘ ʧʽʰʦʭʽʜʥʽ ʤʦʩʪʠ ï 

3,92ʢʇʘ (400 ʢʛʩ/ʤ
2
); 

ʙ) ʥʘ ʪʨʦʪʫʘʨʠ ʤʦʩʪʽʚ (ʫ ʚʠʧʘʜʢʫ ʨʦʟʨʘʭʫʥʢ̔ʚ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʠhʭ ʥʘʚʘʥʪʘʞʝʥʴ) ï 1,96 ʢʇʘ (200 ʢʛʩ/ʤ

2
).  

ɼʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʥʘ ʪʨʦʪʫʘʨʠ 1 + 

m = 1,00 (ʧ.2.28(5) [4]); 

ʂʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʜʣʷ ʪʨʦʪʫʘʨʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ 

ʧʽʰʦʭʽʜʥʠʭ ʤʦʩʪʽʚ 4.1=fg  (ʧ.2.29(ʜ) [4]) 

      ɺʠʧʘʜʦʢ ʨʝʤʦʥʪʫ ï ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʨʦʪʫʘʨʘʭ ʚʽʜʩʫʪʥʻ. 

ɼʚʽ ʩʤʫʛʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ɸʂ ʨʦʟʪʘʰʦʚʫʶʪʴ ʫ ʥʘʡʙʽʣʴʰ 
ʥʝʚʠʛʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥ ̔ʟʘ ʚʩʽ̒ʁ ʰʠʨʠʥʦ  ʁʾʟʜʦʚʦʛʦ ʧʦʣʦʪʥʘ, 

ʚʢʣʶʯʘʶʯʠ ʩʤʫʛʫ ʙʝʟʧʝʢʠ (ʫ ʚʠʧʘʜʢʫ ʤʦʩʪʘ ʟ̔ ʦʜʥʽʻʶ ʩʤʫʛʦʶ 

ʨʫʭʫ ï ʧʨʠ ʨʝʤʦʥʪʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʜʘʻʤʦ ʦʜʥʫ ʩʤʫʛʫ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ɸʂ. ɺʦʜʥʦʯʘʩ ʚʽʩʴ ʢʨʘʡʥʴʦʾ ʩʤʫʛʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɸʂ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʙʣʠʞʯʦ  ʁ 1,5ʤ ʚʽʜ ʛʨʘʥʠʮʽ ʾʟʜʦʚʦʛʦ 

ʧʦʣʦʪʥʘ. 

     ʈʦʟʨʘʭʦʚʫʶʯʠ ʢʦʥʩʪʨʫʢʮʽ ʾ ʟʘ ʛʨʘʥʠʯʥʠʤʠ ʩʪʘʥʘʤʠ ʜʨʫʛʦʾ 
ʛʨʫʧʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʣʠʰʝ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʚʠʧʘʜʦʢ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.     
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ʅʘʚʘʥʪʘʞʝʥʥʷ ʅʂ-100. 

ʐʠʨʠʥʘ ʢʦʣʝʩʘ 8.02=¡b ʤ, ʪʦʚʱʠʥʘ ʧʦʢʨʠʪʪʷ 16.0=H
 
ʤ [4, 

ʨʠʩ.2.1], ʪʦʜʽ ʰʠʨʠʥʫ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʟʜʦʚʞ 

ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʧʨʦʛʦʥʫ ʧʣʠʪʠ ʚʠʟʥʘʯʠʤʦ: 

                       121160280221 ...Hbb =Ö+=+¡=¡ ʤ.                        (7) 

ɺʧʦʧʝʨʝʢ ʧʨʦʛʦʥʫ ʧʣʠʪʠ ʧʣʦʱʘʜʢʘ ʨʦʟʧʦʜʽʣʫ ʪʠʩʢʫ ʢʦʣʝʩʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʅʂ-100 ʤʘʻ ʨʦʟʤʽʨ, ʱʦ ʨʽʚʥʠʡ ʨʦʟʤʽʨʫ ʜʣʷ ɸ-15 
ʪʘ ʜʣʷ ʚʠʧʘʜʢʫ ʩʝʨʝʜʠʥʠ ʧʨʦʣʴʦʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

                                 3

222

g

ʧʨ

l

ʅʘʘ ++= .                                     (8) 

ʊʘʢ ʷʢ ʚʟʜʦʚʞ ʨʫʭʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʩʷʤʠ ʢʦʣʽʩ ʩʢʣʘʜʘʻ 1,2ʤ, 
ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʜʽʶ ʦʜʨʘʟʫ ʯʦʪʠʨʴʦʭ ʢʦʣʽʩ ʅʂ-100: 

                            3
222.13 2

g

ʧʨ

l

ʅaʘ +++Ö=¡ .                               (9) 

ʊʠʩʢ ʚʽʜ ʯʦʪʠʨʴʦʭ ʢʦʣʽʩ ʅʂ-100 ʩʢʣʘʜʝ 4904
2

245
=Ö=Q ʢʅ [4, 

ʧ.2.16, ʨʠʩ. 2.1]  ̔ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʡʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʟʜʦʚʞ 

ʧʨʦʣʴʦʪʫ ʧʣʠʪʠ ʚʠʟʥʘʯʠʪʴʩʷ: 

                             
ʤ

ʢʅ 5.437
12.1

490

1

==
¡

=
b

Q
gʅʅʂ .                         (10) 

ʂʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʫ ʚʠʧʘʜʢʫ ʅʂ-100 

ʧʨʠʡʤʝʩʷ 01.HK,f =g
 
[4, ʧ2.29ʚ]. 

ɼʠʥʘʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʅʂ-100 ï ( ) 011 .=+m
 
[4, ʧ.2.28.4]. 

ʉʘʤʝ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʅʂ-100 
ʚʠʟʥʘʯʘʻʪʴʩʷ: 

            
( ) 5437437111, ..5gg H

HKʅʂfHK =ÖÖ=Ö+= mg ʢʅ/ʤ.         (11) 

 



16 
 

 
ʈʠʩ.5. ɼʦ ʚʽʜʰʫʢʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʟʛʠʥʦʚʦʛʦ ʤʦʤʝʥʪʫ ʪʘ 
ʧʦʧʝʨʝʯʥʦʛʦ ʟʫʩʠʣʣʷ ʚ ʧʣʠʪʽ ʚʽʜ ʪʠʤʯʘʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʅʂ-100 

 

ɺ ʧʦʧʝʨʝʢ ʤʦʩʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʅʂ-100 ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ 
ʧʨʦʾʟʥʽʡ ʯʘʩʪʠʥʽ ʫ ʜʦʚʽʣʴʥʦʤʫ ʥʘʡʥʝʩʧʨʠʷʪʣʠʚʦʤʫ ʧʦʣʦʞʝʥʥʽ, 

ʧʨʠ ʮʴʦʤʫ ʚʽʜʩʪʘʥʴ ʚʽʜ ʢʨʘʶ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʜʦ ʦʩʽ ʅʂ ʤʘʻ 

ʩʢʣʘʜʘʪʠ ʥʝ ʤʝʥʰʝ 2,7ʤ. ʋ ʚʠʧʘʜʢʫ ʧʨʦʧʫʩʢʫ ʦʜʠʥʦʯʥʠʭ 
ʥʘʚʘʥʪʘʞʝʥʴ ʅʂ-100 ʪʨʦʪʫʘʨʠ ʧʨʠʡʤʘʶʪʴʩʷ ʥʝ ʟʘʚʘʥʪʘʞʝʥʠʤʠ. 

ɼʝʷʢʽ ʚʠʧʘʜʢʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʅʂ-100 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4, 5, 

ʚʦʜʥʦʯʘʩ ʧʦʪʨʽʙʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʚʩʽ ʥʘʡʥʝʩʧʨʠʷʣʠʚʽʰʽ ʚʠʧʘʜʢʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʅʂ-100 ʥʘ ʧʣʠʪʽ. 
ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʠʤʦ ʥʦʨʤʘʪʠʚʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʚʝʣʠʯʠʥʠ 

ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʽ ʧʦʧʝʨʝʯʥʦʛʦ ʟʫʩʠʣʣʷ ʜʣʷ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʽʚ: ʧʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘʚʘʥʪʘʞʝʥʥʷ ɸ-15, 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʅʂ-100 ʧʦʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ ʧʣʠʪʠ ʪʘ ʥʘʜ 

ʛʦʣʦʚʥʦʶ ʙʘʣʢʦʶ. 
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ʆʢʨʝʤʽ ʾʭ ʩʫʤʘʨʥʽ ʟʥʘʯʝʥʥʷ ʫ ʧʨʦʣʴʦʪʽ ʧʣʠʪʠ  ̔ʥʘʜ ʛʦʣʦʚʥʦʶ 

ʙʘʣʢʦʶ ʫ ʚʠʧʘʜʢʫ ʧʦʩʪʽʡʥʦʛʦ  ̔ ʪʠʤʯʘʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥ ɹ

ʚʽʜʰʫʢʘʻʤʦ:  
- ʜʣʷ ɸ-15 ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

H
A

H
P

H MMM 150 -+= ; 

 H
A

H
P

H QQQ 150 -+= ;

 
150 -+= AP MMM ; 

150 -+= AP QQQ ;

 - ʜʣʷ ʅʂ-100 ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ: 
H
HK

H
P

H MMM 1000 -+= ; 

H
HK

H
P

H QQQ 1000 -+= ;

 
1000 -+= HKP MMM ; 

1000 -+= HKP QQQ .

 ɺʝʨʭʥʽʡ ʽʥʜʝʢʩ ʅ ʧʦʢʘʟʫʻ, ʱʦ ʟʫʩʠʣʣʷ ʟʥʘʡʜʝʥʦ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʥʠʞʥʽʡ ʽʥʜʝʢʩ P ï ʚʢʘʟʫʻ ʥʘ ʧʦʩʪʽʡʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 
ɿʛʽʜʥʦ ʙʽʣʴʰʠʭ ʢʦʤʙʽʥʘʮʽʡ ʧʨʦʚʦʜʠʤʦ ʧʽʜʙʽʨ ʘʨʤʫʚʘʥʥʷ ʧʣʠʪʠ. 

ɺʨʘʭʫʻʤʦ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʅʂ-100 ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʫ ʚʠʧʘʜʢʫ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ. 
 

2.2. ʈʦʟʨʘʭʫʥʦʢ ʧʣʠʪʠ ʤʽʞ ʛʦʣʦʚʥʦʶ ʙʘʣʢʦʶ ʪʘ ʧʦʚʟʜʦʚʞʥʽʤ 

ʧʨʦʛʦʥʦʤ ʥʘ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʟʛʠʥʘʣʴʥʠʤ 

ʤʦʤʝʥʪʦʤ 

 

ɿʘʣʽʟʦʙʝʪʦʥʥʘ ʧʣʠʪʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʙʝʪʦʥʫ ʢʣʘʩʫ ɺ35, ʱʦ ʤʘʻ 

ʨʦʟʨʘʭʫʥʢʦʚ ̔ʦʧʦʨʠ ʟʘ ʛʨʘʥʠʯʥʠʤʠ ʩʪʘʥʘʤʠ ʧʝʨʰʦʾ ʛʨʫʧʠ: ʧʨʠ 

ʩʪʠʩʢʫ bR =17.5ʄʇʘ [4, ʪ. 3.6] ʧʨʠ ʨʦʟʪʷʛʫ btR   ̔ʟʘ ʛʨʘʥʠʯʥʠʤʠ 

ʩʪʘʥʘʤʠ ʜʨʫʛʦʾ ʛʨʫʧʠ ʧʨʠ ʩʪʠʩʢʫ ser,bR  [4, ʪʘʙʣ. 3.6], ʤʦʜʫʣ ɹ

ʧʨʫʞʥʦʩʪʽ ʙʝʪʦʥʫ bE  
[4, ʪʘʙʣ. 3.11]. ɸʨʤʦʚʘʥʦ ʧʣʠʪʫ ʘʨʤʘʪʫʨʦʶ 

ʢʣʘʩʫ ɸ-ɯɯɯ 14=d ʤʤ, ʱʦ ʤʘʻ  ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʦʧ̔ʨ ʧʨʠ ʨʦʟʪʷʛʫ 

ʟʛʽʜʥʦ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ ʧʝʨʰʦʾ ʛʨʫʧʠ sR , ʥʦʨʤʘʪʠʚʥʠʡ ʦʧ̔ʨ ʧʨʠ 
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ʨʦʟʪʷʛʫ snR  [4, ʪʘʙʣ. 3.14] ʪʘ ʤʦʜʫʣ ɹʧʨʫʞʥʦʩʪʽ sE  [4, ʪʘʙʣ. 

3.17]. 
 

ɺ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ. 

ɿʘʭʠʩʥʠʡ  ʰʘʨ  ʘʨʤʘʪʫʨʠ  ʟ  ʥʠʟʫ  ʧʣʠʪʠ  ʧʨʠʡʤʝʤʦ 030.ab=¡ ʤ. 

ʋ ʚʠʧʘʜʢʫ ʪʦʚʱʠʥʠ ʧʣʠʪʠ ʫ ʧʨʦʣʴʦʪʽ ï 20.hf = ʤ ʨʦʙʦʯʘ ʚʠʩʦʪʘ 

ʧʝʨʝʨʽʟʫ: 

                                        2

d
ahh bfo -¡-= .                                   (12) 

 

ʈʠʩ. 6. ɼʦ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʫ ʚʟʘʻʤʦʜʽʾ ʘʨʤʘʪʫʨʠ ʟ ʙʝʪʦʥʦʤ. 

 

ɺʠʟʥʘʯʠʤʦ ʢʦʝʬʽʮʽʻʥʪ 0a
    

2
0

0
bhR

M

b

np
=a ,

 

npM  - ʚʝʣʠʯʠʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʧʦ 

ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ ʧʣʠʪʠ, 1=b ʤ ï ʰʠʨʠʥʘ ʧʦʣʦʩʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʦʜʘʪʢʫ 1 ʚʽʜʰʫʢʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪʠ x ʪʘ h.
 

ɿʥʘʡʜʝʤʦ yx  - ʚʽʜʥʦʩʥʫ ʚʠʩʦʪʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ, ʜʣʷ ʷʢʦʾ 

ʛʨʘʥʠʯʥʠʡ ʩʪʘʥ ʙʝʪʦʥʫ ʥʘʩʪʘʥʝ ʦʜʥʦʯʘʩʥʦ ʟ̔ ʚʠʥʠʢʥʝʥʥʷʤ ʫ 
ʘʨʤʘʪʫʨʽ, ʱʦ ʨʦʟʪʷʛʫʻʪʴʩʷ ʥʘʧʨʫʞʝʥʴ, ʷʢʽ ʨʽʚʥ ̔ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ 

ʦʧʦʨʫ sR .
 

                                   

ö
÷

õ
æ
ç

å
-+

=

11
1

500 .

R
1 s

y w

w
x ,                                (13) 

71051700808500080850 ....R.. b =Ö-=-=w . 

ʇʝʨʝʚʽʨʠʤʦ ʫʤʦʚʫ 

yxx¢ .
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ʋ ʚʠʧʘʜʢʫ ʥʝ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʪʦʚʱʠʥʫ 

ʧʣʠʪʠ. 

ɿʘ ʫʤʦʚʦ  ʁʤʽʮʥʦʩʪʽ ʚʽʜʰʫʢʘʻʤʦ ʧʦʪʨʽʙʥʫ ʧʣʦʱʫ ʘʨʤʘʪʫʨʠ 

                                        
hÖÖ

=
0hR

M
A

s

np

s .                                      (14)

 
ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʦ ʾ ʧʣʦʱ̔ ʘʨʤʘʪʫʨʠ ʥʘ ʧʦʣʦʩʫ ʰʠʨʠʥʦʶ 1ʤ 
ʚʠʟʥʘʯʠʤʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʩʪʝʨʞʥʽʚ ʘʨʤʘʪʫʨʠ, ʱʦ ʤʘʶʪʴ 

ʟʘʛʘʣʴʥʫ ʧʣʦʫɦ ʥʝ ʤʝʥʫh ʦʪʨʠʤʘʥʦ ʾʚ (14) ʜʣʷ ʥʠʞʥɹʦʾ ʟʦʥʠ 

ʧʣʠʪʠ. 
 

ʅʘʜ ʛʦʣʦʚʥʦʶ ʙʘʣʢʦʶ. 

ʇʨʠʡʤʝʤʦ ʪʦʚʱʠʥʫ ʧʣʠʪʠ ʧʦʙʣʠʟʫ ʦʧʦʨʠ (ʥʘʜ ʛʦʣʦʚʥʦʶ 

ʙʘʣʢʦʶ) ʨʽʚʥʦʶ 250.hf = ʤ ̔ ʧʨʠ ʟʘʭʠʩʥʦʤʫ ʰʘʨʽ ʘʨʤʘʪʫʨʠ 

ʚʝʨʭʥʴʦʾ ʨʦʟʪʷʛʥʝʥʦʾ ʟʦʥʠ 050.ab=¡¡ ʤ ʨʦʙʦʯʫ ʚʠʩʦʪʫ ʧʝʨʝʨʽʟʫ 

ʚʽʜʰʫʢʘʻʤʦ: 

2
0

d
ahh bf

' -¡¡-= .
 

ɺʠʟʥʘʯʠʤʦ ʢʦʝʬʽʮʽʻʥʪ 0a : 

2
0

0
hbR

M

b

on

¡
=a ,

 

onM  - ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʝʣʠʯʠʥʘ ʟʛʠʥʦʚʦʛʦ ʤʦʤʝʥʪʫ ʥʘʜ ʛʦʣʦʚʥʦʶ 

ʙʘʣʢʦʶ.
 

ɺʽʜʧʦʚʽʜʥʦ [6, ʧ.3.3.3, ʜʦʜ. 3.1] ʚʠʟʥʘʯʠʤʦ x
  
ʪʘ h. 

ɿʥʘʡʜʝʤʦ yx  ʟʘ (13).
 

ʇʝʨʝʚʽʨʠʤʦ ʫʤʦʚʫ yxx¢ . 

ʋ ʚʠʧʘʜʢʫ ʥʝ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʪʦʚʱʠʥʫ 
ʧʣʠʪʠ ʥʘʜ ʛʦʣʦʚʥʦʶ ʙʘʣʢʦʶ. 

ɿʘ ʫʤʦʚʦ  ʁʤʽʮʥʦʩʪʽ (14) ʚʽʜʰʫʢʘʻʤʦ ʧʦʪʨʽʙʥʫ ʧʣʦʱʫ ʘʨʤʘʪʫʨʠ 

sA¡. 

ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʦ ʾ ʧʣʦʱ̔ ʘʨʤʘʪʫʨʠ ʥʘ ʧʦʣʦʩʫ ʰʠʨʠʥʦʶ 1ʤ 

ʚʠʟʥʘʯʠʤʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʩʪʝʨʞʥʽʚ ʘʨʤʘʪʫʨʠ, ʱʦ ʤʘʶʪʴ 
ʟʘʛʘʣʴʥʫ ʧʣʦʫɦ ʥʝ ʤʝʥʰʫ ʦʪʨʠʤʘʥʦʾ ʚ (14) ʜʣʷ ʚʝʨʭʥʴʦʾ ʟʦʥʠ 

ʧʣʠʪʠ. 
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2.3. ʈʦʟʨʘʭʫʥʦʢ ʤʽʮʥʦʩʪʽ ʥʘ ʜʽʶ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ 

 

ʇʝʨʝʚʽʨʠʤʦ ʦʙʦʚôʷʟʢʦʚʫ ʚʠʤʦʛʫ [4, ʧ.3.81]: 

                                         
r
wb QQQ +¢                                           (15) 

Q - ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʝʣʠʯʠʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʟʫʩʠʣʣʷ ʚ ʧʣʠʪʽ ʥʘʜ 

ʛʦʣʦʚʥʦʶ ʙʘʣʢʦʶ; 

bQ  - ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʝʣʠʯʠʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʟʫʩʠʣʣʷ, ʱʦ 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʙʝʪʦʥ ʩʪʠʩʥʝʥʦʾ ʟʦʥʠ ʥʘʜ ʢʽʥʮʝʤ ʧʦʭʠʣʦʛʦ 

ʧʝʨʝʨʽʟʫ; 
r
wQ  - ʟʫʩʠʣʣʷ, ʷʢʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ  ʁʘʨʤʘʪʫʨʦ .ʁ 

                         
0bt

2
0bt

b hbRm
c

hbR2
Q ÖÖÖ¢

ÖÖÖ
= ,                        (16)

 
m- ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚ ʨʦʙʦʪʠ, ʷʢʠʡ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʨʠʡʤʝʤʦ 31.m= , 0hc ¡=  ʟʛʽʜʥʦ ʜʦ [4, ʧ. 3.79] ʜʣʷ ʥʝʥʘʧʨʫʞʝʥʦʾ 

ʘʨʤʘʪʫʨʠ ʧʨʠ ʥʘʭʠʣ ̔ʧʝʨʝʨʽʟʫ ʜʦ ʚʝʨʪʠʢʘʣʽ 45
0
, 1=b ʤ ï ʰʠʨʠʥʘ 

ʧʦʣʦʩʠ. 
ʗʢʱʦ ʫʤʦʚʘ (16) ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠʡʤʝʤʦ 

0bhRmQ btb= .
 

r
w

r
w A10000Q Ö= , 

ʪʫʪ ss
r
w AAA ¡+=

 
- ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʘʨʤʘʪʫʨʠ, ʱʦ 

ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʧʦʭʠʣʠʤ ʧʝʨʝʨʽʟʦʤ. 
ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ (15) ʤʽʮʥʽʩʪʴ ʧʝʨʝʨʽʟʫ ʧʣʠʪʠ ʥʘʜ 

ʧʨʦʛʦʥʦʤ ʟʘ ʧʦʧʝʨʝʯʥʠʤ ʟʫʩʠʣʣʷʤ ʟʘʙʝʟʧʝʯʝʥʘ ʙʝʪʦʥʦʤ ʙʝʟ 

ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʫʚʘʥʥʷ. ɺ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙʥʦ 

ʟʙʽʣʴʰʽʚʘʪʠ ʪʦʚʱʠʥʫ ʧʣʠʪʠ. 

 

2.4. ʊʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʧʣʠʪʠ ʥʘ ʩʪʘʜʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

 
ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ɯɯ ʛʨʫʧʦ  ʁʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ ʚʽʜ ʜʽʾ 

ʥʦʨʤʘʪʠʚʥʠʭ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ. ʇʣʠʪʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɯɯɯ 

ʢʘʪʝʛʦʨʽʾ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʨʦʟʨʘʭʫʥʦʢ ʣʠʰʝ ʥʘ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ, ʛʨʘʥʠʯʥʫ ʚʝʣʠʯʠʥʫ  
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ʰʠʨʠʥʠ  ʨʦʟʢʨʠʪʪʷ  ʪʨʽʱʠʥ  ʧʨʠʡʤʘʻʤʦ  ʪʘʢʦʶ,  ʱʦ  ʨʽʚʥʘ crD

=0.02ʩʤ.  

 

ɺ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ. 
ʇʣʦʱʘ ʟʦʥʠ ʚʟʘʻʤʦʜʽʾ ʙʝʪʦʥʫ ʽʟ ʘʨʤʘʪʫʨʦʶ: 

                                    
ö
÷

õ
æ
ç

å
Ö++¡Ö= d

d
ab A br 6

2
,                              (17) 

1=b ʤ ï ʰʠʨʠʥʘ ʧʦʣʦʩʠ, rd=6  ï ʨʘʜʽʫʩ ʚʟʘʻʤʦʜʽʾ ʘʨʤʘʪʫʨʠ ʟ 

ʙʝʪʦʥʦʤ. 
ʈʘʜʽʫʩ ʘʨʤʫʚʘʥʥʷ: 

                                          dn

A
R r

r
ÖÖ

=
b

,                                       (18) 

1=b  ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʤ ʚʨʘʭʦʚʫʻʪʴʩʷ ʩʪʫʧʽʥʴ ʟʯʝʧʣʝʥʥʷ ʤʽʞ 

ʘʨʤʘʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʙʝʪʦʥʦʤ [4, ʧ. 3.110, ʪ.3.24] ʫ 

ʚʠʧʘʜʢʫ ʩʪʝʨʞʥʝʚʦʾ ʘʨʤʘʪʫʨʠ; n  - ʢʽʣʴʢʽʩʪʴ ʘʨʤʘʪʫʨʥʠʭ 

ʩʪʝʨʞʥʽʚ ʟ ʦʜʥʘʢʦʚʦʛʦ ʜʽʘʤʝʪʨʫ; d  - ʜʽʘʤʝʪʨ ʦʜʥʦʛʦ 

ʘʨʤʘʪʫʨʥʦʛʦ ʩʪʝʨʞʥʷ. 
ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ

 

                                            rR,51=j .                                       (19) 

ɺʠʩʦʪʘ ʩʪʠʩʥʝʥʦʾ ʟʦʥʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʣʠʪʠ: 
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ʈʦʙʦʯʘ ʚʠʩʦʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 
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d
ahh /
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ʅʘʧʨʫʞʝʥʥʷ ʚ ʨʦʟʪʷʛʥʝʥʠʭ ʘʨʤʘʪʫʨʥʠʭ ʩʪʝʨʞʥʷʭ 
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s ,                                  (22)

 
H
npM  - ʚʝʣʠʯʠʥʘ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʛʠʥʦʚʦʛʦ ʤʦʤʝʥʪʫ ʧʦ ʩʝʨʝʜʠʥʽ 

ʧʨʦʣʴʦʪʫ ʧʣʠʪʠ.
 

ʐʠʨʠʥʘ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ ʫ ʚʠʧʘʜʢʫ ʘʨʤʘʪʫʨʠ ʢʣʘʩʫ ɯɯɯ: 
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020.
E

a cr
s

s
cr =<= Dj
s

ʩʤ.                             (23) 

ʋ ʚʠʧʘʜʢʫ ʥʝ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ  (23) ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʧʣʦʱʫ 
ʘʨʤʘʪʫʨʠ ʚ ʥʠʞʥʽʡ ʟʦʥʽ ʧʣʠʪʠ. 

 

 

ʅʘʜ ʛʦʣʦʚʥʦʶ ʙʘʣʢʦʶ. 
ʇʣʦʱʘ ʟʦʥʧ ʚʟʘʻʤʦʜʽʾ ʘʨʤʘʪʫʨʠ ʟ ʙʝʪʦʥʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ 

ʪʦʚʱʠʥʠ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ 050.ab=¡¡ ʤ ʚʽʜʧʦʚʽʜʥʦ (17), ʨʘʜʽʫʩ 

ʘʨʤʫʚʘʥʥʷ ʟʘ (18), ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ ʟʛʽʜʥʦ (19) ʜʣʷ
 

ʘʨʤʘʪʫʨʥʠʭ ʩʪʝʨʞʥʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʦʟʪʷʛʥʝʥʽʡ ʟʦʥʽ ʥʘʜ 

ʙʘʣʢʦʶ. ɺʠʩʦʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʝʨʝʨʽʟʫ ʧʣʠʪʠ ʥʘʜ ʙʘʣʢʦʶ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ (20) ʜʣʷ 
sA¡. ʈʦʙʦʯʘ ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʧʨʠ 

050.ab=¡¡ ʤ ʟʘ (21). ʅʘʧʨʫʞʝʥʥʷ ʚ ʨʦʟʪʷʛʥʝʥʠʭ ʘʨʤʘʪʫʨʥʠʭ 

ʩʪʝʨʞʥʷʭ ʜʣʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘʜ ʦʧʦʨʦʶ 
H
onM  ʟʘ (22). ʇʝʨʝʚʽʨʠʤʦ ʫʤʦʚʫ (23) ʫ ʚʠʧʘʜʢʫ ʨʦʟʪʷʛʥʫʪʦʾ 

ʚʝʨʭʥʴʦʾ ʟʦʥʠ ʥʘʜ ʙʘʣʢʦʶ. ʋ ʚʠʧʘʜʢʫ ʥʝ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ  (23) 

ʧʦʪʨʽʙʥʦ ʟʙʽʣʴʰʠʪʠ ʧʣʦʱʫ ʘʨʤʘʪʫʨʠ ʚ ʚʝʨʭʥʽʡ ʟʦʥʽ ʧʣʠʪʠ. 
 

3. ʈʆɿʈɸʍʋʅʆʂ ɹɸʃʂʀ ʇʈʆɻʆʅʆɺʆɰ ɹʋɼʆɺʀ 

 

3.1. ɿʙʽʨ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʙʘʣʢʠ ʧʨʦʛʦʥʦʚʦʾ ʙʫʜʦʚʠ 

 

ʈʦʟʤʽʨʠ ʩʢʣʘʜʝʥʦʾ  ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ 
ɺʠʩʦʪʘ ʙʘʣʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ: 
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ʊʦʚʱʠʥʘ ʩʪʽʥʢʠ ʙʘʣʢʠ ʟʥʘʭʦʜʠʪʴʩʷ [1, ʩʪ. 142]: 
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1
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ʪʫʪ ʤʽʥʽʤʘʣʴʥʦʶ ʻ ʪʦʚʱʠʥʘ 6ʤʤ ʽ ʟʨʦʩʪʘʻ ʜʦ 12ʤʤ ʟ ʢʨʦʢʦʤ 1ʤʤ, 
ʧʽʩʣʷ ʪʦʚʱʠʥʠ 12ʤʤ ʟʤʽʥʘ ʪʦʚʱʠʥʠ ʣʠʩʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʢʨʦʢʦʤ 

2ʤʤ. 

ʐʠʨʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʣʠʩʪʽʚ ʚʠʟʥʘʯʘʶʪʴ 



23 
 

slnslvs hbb ö
÷

õ
æ
ç

å
·==

5

1

2

1
..,.., . 

ʊʦʚʱʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʣʠʩʪʽʚ ʚʠʟʥʘʯʘʶʪʴ ʟʛʽʜʥʦ ʫʤʦʚʠ 
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¢ . 

ɺʠʩʦʪʘ ʩʪʽʥʢʠ ʙʘʣʢʠ ʟʥʘʡʜʝʪʴʩʷ: 

..,, 2 lvssws thh -= . 

 

ʇʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ
 

ʂʦʥʩʪʨʫʢʮʽ ̫ʜʦʨʦʞʥʴʦʛʦ ʦʜʷʛʫ ʪʨʦʪʫʘʨʽʚ ʪʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, 

ʙʘʨôʻʨʽʚ ʙʝʟʧʝʢʠ  ̔ ʧʝʨʠʣʴʥʦʾ ʦʛʦʨʦʞʽ ʧʨʠʡʤʘʪ̒ʴʩʷ ʟʛʽʜʥʦ 
ʪʠʧʦʚʦʛʦ ʧʨʦ̒ʢʪʫ. ɿʥʘʡʜʝʤʦ ʧʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 1ʤ 

ʧʦʛʦʥʥʦʾ ʜʦʚʞʠʥʠ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ ʟʛʽʜʥʦ ʪʘʙʣʠʮʽ 4. ɺ ʪʘʙʣ. 4 

ʧʦʩʪʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʥʘ ʜʚʦʭ ʩʪʘʜʽʷʭ: ʚ ʧʝʨʰ̔ʡ 
ʩʪʘʜʽ ʾʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ ʧʨʠ ʟʘʣʠʚʮ ̔

ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʠ ʜʦ ʥʘʙʦʨʫ ʙʝʪʦʥʫ ʧʨʦʝʢʪʥʦʾ ʤʽʮʥʦʩʪʽ ʘʙʦ 

ʧʨʦʮʝʩ ʫʢʣʘʜʘʥʥʷ ʥʘ ʙʘʣʢʠ ʧʨʦʛʦʥʫ ʟʙʽʨʥʠʭ ʙʣʦʢʽʚ 

ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʠ, ʜʨʫʛʘ ʩʪʘʜʽʷ ʨʦʟʛʣʷʜʘʻ ʧʨʦʮʝʩ ʩʧʽʣʴʥʦʾ 
ʨʦʙʦʪʠ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʣʠʪʠ ʪʘ ʩʪʘʣʝʚʦʾ ʙʘʣʢʠ ʷʢ ʩʫʮʽʣʴʥʦʛʦ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 
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ʊʘʙʣʠʮʷ 3 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʨʽʟʫ 

 
 

 

 
 

 

 
 

 

 
 

 


